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Pabouas [porpaMmMa JHCIHHILIHHBI «Maremaruka» pa:spaé()'raua Hd OCHOBE
®roC BO 38.03.04 «l'ocymapcTBeHHOS M MYHHMUHIAIBHOC YIpaBlIeHHE»
(ypoBenb OakanaBpuara), yIBepKACHHOI0 npukazoM Munucrepersa odpasoBaHus
n Hayku P® ot 10 gekabpsa 2014 r. Ne 1567.

ABTOp: i
n.6.1., npoteccop e H.B. Apuanyesa
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Kadenps! Beicmeii mateMatuxy ot 02.04. 2018 r., npoToxon No 8.
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Pabouass nmporpamMa ojo0peHa Ha 3acelaHMM METO/MMECKON KOMHCCHH
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Pykosoanrens
OCHOBHO# npodeccHoHansHoR

00pa3oBaTeIbHOI TPOrpaMMbI
I-p 2KOH. HayK, npodeccop ﬁ E.H. berkuna



1 I_Ie.]'lb H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Leablo ocBoeHUs AMCUUIUIMHBI «MaTemaTtuka» sBIseTCs (OPMHUPOBAHUE KOMILJIEKCA
OCHOBHBIX TEOPETHYECKMX U MPAKTUYECKHX 3HAHUW 10 pas3jenaM JHUHEWHOH anreOpshl,
AQHAJTUTHYECKOW T€OMETPUU M MATeMaTHYECKOTO aHajn3a, HEOOXOIUMBIX JJISl peIIeHHs 3ajad,
BO3HUKAIOIIUX B MPAKTUYECKOM SKOHOMHUYECKOM JIeATEIbHOCTH.

3agaum JUCHMINJIMHBI:

— U3y4€HHUE TEOPETHUYECKHX OCHOB MaTEMAaTHMUECKUX Pa3esioB Ui MOHUMAaHUS IPYTHX
MaTEMaTUYECKUX U HEMAaTeMaTH4YECKUX JUCLUILINH;

— (hopmupoBaHe 3HAHUI OTHOCUTEIHLHO OCHOBHBIX METOJIOB BBIUMCIICHUH U aITOPUTMOB
pelleHni MaTEMAaTUYECKUX 3a/1a4;

— cdopMUpOBaTh yMEHHME M HaBBIKM pPA0OTHI C MAaTEMAaTUYECKUM ammapaToM s
pellleHus] NPUKIAIHBIX 3a/a4 B DKOHOMUYECKOM M YIPaBIEHUYECKOH NEATEIBHOCTH, a TaKXKe
MOIJEPKKU MPUHITHS YIPABIEHYECKUX PEILICHUH.

2 IlepeyeHb MJIAHHMPYEMbIX Ppe3yJdbTaTOB M0 JAUCUUILIMHE, COOTHECEHHBIX C
IVIAHUPYEMBIMHU pe3yJibTaTaMu 00pa30BaTeJIbHOM MPOrpaMMbl
B pe3ysabTare ocBOeHUSsI TUCHUILINHBI (JOPMUPYIOTCS CileyIONIe KOMIEeTEeHIMN:
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 M MYHHIIMIAIBHOE YIIpaBJICHHUE,
HaIpaBJIECHHOCTh  «['OCyHapCTBEHHOE W  MYHUIMIAIBHOE  yIpaBjeHue»  (mporpamma

MIPUKJIATHOTO OaKajiaBpuaTa).

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

Bunsr yaeGHoiIi paboTh Obmem, wacos
Ounas 3aouHas

KonrakTHas pa6ora 110 22
B TOM YHUCIIE:

- ayOumopHas 1o BUjiaM y4eOHBIX 3aHATUI 106 18
- JIEKIIUHU 38 8
- IpaKTH4YeCcKue (JTabopaTopHEIE) 68 10
- 6HeayOUmMopHasl 4 4
- DK3aMeH 3 3
- 3a4eT 1 1
CamocrosiTesbHasi padora 70 158
HToro mo nucuunimnHe 180 180

5 Conep:xanue TUCHUNTIHHBI

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

CoaeprkaHue H CTPYKTYpPa JIHCHUILINHBI 110 0YHOH (popMe 00yUeHHnst



HanmenoBaHue TEMEI C YKa3aHuEM OCHOBHBIX
BOIIPOCOB

dopmupyemble
KOMITETCHIIUH

Bunapl yueGHO#M
paboThl, BKJIIOYast
CaMOCTOSITEIIbHYIO
paboTy CTY/IEHTOB H
TPYIOEMKOCTb

(B yacax)

CemecTp

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

s pabor
a

Jlexknuum

1 cemecmp

Martpuiibl, BUIbI MAaTPHIL, 1EHCTBUSI HAJl MAaTPUIIAMHU.
Omnpenenurenu 2-1o, 3-r0 U 4-ro NOPsIAKOB: OCHOBHbBIE
MOHSTHS, CBOMCTBA, BbruucieHue. Teopema Jlamnaca.
Panr matpunel.

Knaccudukanus cucreM TMHEHHBIX YpaBHEHUI.
Pemenne cucreMsl Tpex TMHEHHBIX YPABHEHUH C TpeMs
HeusBecTHbIMU. Meton ["aycca, meton Kpamepa, ¢
MIOMOIIIBI0 00PAaTHOW MaTPHIIHI.

OK-7

BekTopbl: OCHOBHBIE MOHATHUS, IEUCTBUS HAJ BEKTOPaMHU
B T€OMETPHUYECKOH M KoopauHaTHOU popme. CralsipHOe
Y BEKTOPHOE MPOU3BEJCHHS U UX MPUITOKECHHSL.

OK-7

DNeMEeHThI aHAIUTUYECKOW T€OMETPUH HA TIIOCKOCTH.
YpaBHEHUs TPSIMOM B 3aBUCUMOCTH OT MapaMETPOB.
JlnuHa oTpe3ka u JeeHrue OTPe3Ka B 3aJaHHOM
COOTHOIIIEHUH. Y CIOBHUS NApaJIEIbHOCTHA U
MEPIECHANKYISIPHOCTH MPSAMBIX U YTOJ MEXKY HUMH.
Paccrostnue ot ToukH 10 MPSIMOM.

VYpaBHEHHs IUNIOCKOCTH U IPSIMOU B IIPOCTPAHCTBE.
B3anmHoe pacnonoxeHue npsMon U IIIOCKOCTH B
MPOCTPAHCTBE.

OK-7

Kpussle 2-ro nopsiika.

OK-7

IIpenen ¢pynkuuu. [Ipenen ¢pyukiuu B Touke. CBsi3b
MeX1y QYHKIMEH, ee mpeesioM 1 0eCKOHEUHO MaJloi
BeIMYMHON. [Ipnu3HaKu cynecTBOBaHUS NPEEIIOB.
OcHoBHbIE TEOpEMBI 0 TIpenenax. PackpbiTue
HEKOTOPBIX HEOINPENEIEHHOCTEN [9’ >© j .

0 o0
PackppiTe HEKOTOPBIX HEOIPEIETIEHHOCTEH

0
(OO —oo, 1 ) . TlepBbIii 3aMedaTENbHBIN TPEIET.

Bropoii 3amedarensHblii penen. CpaBHEHHE
0ECKOHEYHO MalbIX (PYHKIMHA. DKBUBAJICHTHBIE
0ECKOHEYHO MaJible BETMYMHbI

OK-7

[IpousBonnas ¢pyHKIMH. 3a1a4H, IPUBOASIIUE K
MIOHATHIO POM3BOAHOM. 3a/1aua O KacaTelbHOM. 3aada
0 IPOU3BOAUTENBLHOCTH TpyAa. OnpeneneHue
npou3BoAHON (hyHKIMU. CBSA3b MEXTY
HENpephIBHOCTHIO U Auddepenumpyemoctoio. [IpaBuna
muddepentmpoBanusi. Dopmyssl 1uphepeHIupoBaHMs.
JuddepennnpoBanre HeSBHO 3aJaHHON (QYHKIIHH.

OK-7

4



Jlorapudpmuueckoe nudepeHnrupoBanme.

[Tpunoxxenust mpousoaHo# GyHKIMU. [IpaBuio
Jlonutans. Bo3pacranue u yobiBaHue (DyHKIHH.
MakcuMyM 1 MUHUMYM (QYHKIMH. BBITYKIIOCTD,
BOTHYTOCTb Tpaduka QyHKINH.

Touku nepernba. MccienoBanue GyHKkImu u
MIOCTPOCHHE ee TpaduKa.

OK-7

OyHKIMH IBYX nepeMeHHbIX. OnpeneneHue GyHKINN
IBYX nepeMeHHbIX. JInHum ypoBHs. YacTHbIe
MIPOU3BOIHBIC TIEPBOTO MOpPsiAKa. YacTHbBIE TPOU3BOIHBIC
BbICIINX NOPsiAKOB. [Tonubnii quddepenuman GpyHxaum
nByX nepeMeHHbIX. [luddepenpoBanme cnoxHOMI
¢byHKIMU. DKCTpeMyM (YHKINU JABYX NEPEMEHHBIX.
Omnpenenenne 3kcTpeMyMa QyHKINH IBYX MEPEMEHHBIX.
Heobxoaumoe yciioBue CyIeCTBOBAHUS SKCTpeMyMa
(GYHKIIMH IBYX IIEPEMEHHBIX.

OK-

Wroro 3a 1 cemectp

18

32

19

2 cemecmp

3ajava, IpUBOJAIIAS K IIOHATUIO HEONIPEAEIEHHOTO
unTerpana. OnpenencHue HEONPEAESICHHOIO HHTErpaa,
€ro CBOICTBa, TabJIMIIa UHTETPAJIOB OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIMA. MeTOIbI MHTETPUPOBAHUS:
TaOJUYHBIH, C OMOILBIO OJCTAHOBKH, [10/IBEJICHUEM
noJ1 3HaK auddepeHimana, mo 4acTsM.

OK-7

BbIYKCIIEHHE HHTETPAIOB BHIA I R(sinx;cos x )dx.
BbIYKCIIEHUE HHTETPATIOB BI/II[aJ‘Sinm X-C0S" XdXx .
BblurciieHre HHTErpaioB BUa jSin oX - COS BXdX ,

Jcosocx-cosBxdx, jsinax-sinBde.

OK-7

[TonsiTe onpeneneHHOro UHTErpana. ['eomerpuueckuit
Y DKOHOMUYECKUN CMBICII OIIPEAEIIEHHOIO HHTErpaa.
OcHOBHBIE CBOWCTBA OINPEEIEHHBIX HHTETPAJIOB.
Beruucnenue onpeznenensoro uarerpana. Gopmyna
Herotona-JleltoHuna.

OK-7

[Tonarue HecoOCTBEHHOTO UHTErpana 1 pona, ero
reoMeTpUUYECKUid CMbICI. Briunciienne HecoOCTBEHHOTO
uHTerpaia 1-ro poaa. CBoiicTBa HECOOCTBEHHOTO
uHTerpana l-ro pona.

OK-7

OO6bikHOBEHHOE TH( G EepeHITnaTFHOE YpaBHEHHUE.
OcHoBuble noHATHA. nddepeHnnanbuble ypaBHEHUS
niepBoro nopsiaka. 3agada Komm. {uddepennmanpsanie
YPaBHEHUS C pa3IeAOUMMUCS IEPEMEHHBIMHU.
Opnnopoausie AuddepeHraIbHble ypaBHEHUS.
JIuneitnsle nuddepeHuanbHble ypaBHeHus 1-ro
nopsiika. YpaBHeHue bepHyim.

OK-7




Juddepennnanbapie ypaBHEHHS BBICIIUX TOPSIKOB,
AOMMYCKAOMIKUC MOHUKCHUEC CTCIICHU. OI[HOpOI[HBIe

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

Psnpl: ocHOBHBIE OHATHUS, HEOOXOAUMBIN U

7 | IOCTAaTOUHbIE MPU3HAKH CXOTUMOCTH YHCIOBBIX PAJIOB. | o o | 5 | o 4 4
[Tpusnaku cpaBuenus. [Ipusnak Jlamam6epa. [IpuzHak
nHrerpanbHbiid Komm. [pusnak pagukanesbiil Komm.
3HaKoNepEeMEHHbIN psAJl. 3HAKOUEPEAYIOLIUUCS Pl

8 [Tpu3nak JleiiOnuma. Y cnoBHast © aOCOTIOTHAS onk-1 2 | 2 4 4
cxoaumocTtu. CBOICTBa aOCOTIOTHO CXOSAIINXCS PSIOB.

CreneHHble psiibl. Panqnyc u nHTEpBall CXOAMMOCTH.
OK-

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

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

Ne TPYIOEMKOCTh

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

il 25 = [Ipaktu| Camoc

25| of E |ueckue| osrens
§ GE § = | 3aHATH | Had
gzl 3 Pl pabot
& £| O a

1 cemecmp

Martpuiibl, BUbl MaTpHIL, J€HCTBUS HaJl MATPULIAMHU.

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

1 . OK-711]01]0,2 2
IIOHSTHSI, CBOMCTBA, BbIuKcieHue. Teopema Jlamnaca.

Panr matpunsl.
Knaccudukanus cucreM TUHEHHBIX YpaBHEHUI.

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

MTOMOUIBI0 00PaTHON MaTpPHUIIBI.
BeKTOpBI: OCHOBHBIE NOHATUS, NIEUCTBUS HaJl BEKTOpaMHU

3 | B reomerpuyeckoii U koopauHaTHOU opme. Cramsipuoe | OK-7|1 (0,2 | 0,1 6

Y BEKTOPHOE MPOU3BEJCHMSI M UX NPUIIOKECHHUSL.
DneMeHThl aHATUTUYECKON T€OMETPUHN Ha MIIOCKOCTH.
VYpaBHEHMsI IPSAMOI B 3aBUCUMOCTH OT IIapaMeTpPOB.
JlivHa oTpe3ka U JiefieHue OTpe3Ka B 3aJaHHOM

COOTHOILIEHUH. Y CIIOBUS NAPAJUIEIBHOCTH U

4 | nepneHAUKYISIPHOCTH MPSAMBIX U YTOJ MKy HUMHU. OK-711/03| 0,3 4
PaccrossHue oT TOUKH 10 TPAMON.

VYpaBHEHHS INIOCKOCTH U MPSIMOU B POCTPAHCTBE.
B3aumHoe pacnonoxenue NpsiMon 1 IIIOCKOCTH B
MIPOCTPAHCTBE.
5 | Kpusble 2-To nopsijka. OK-7(110,2 0,2 6




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

0 =
PackpbITHEe HEKOTOPHIX HEOPEAEICHHOCTEH

HEKOTOPBIX HEOIpeIeIeHHOCTEMN [0 Ooj .

0
(OO —oo, 1 ) . IlepBblil 3aMe4aTeNbHbIN IPEaei.

Bropoii 3ameuarenbhbliii mpenest. CpaBHEHUE
0ECKOHEYHO MaNbIX (PYHKIHIA. DKBUBAICHTHBIC
0ECKOHEYHO MaJible BEJIMYUHBI

OK-7

20

[TpousBoaHas GyHKIMK. 3a1a49H, IPUBOISIIUE K
MOHSTHUIO MPOU3BOJHOM. 3a/1aua 0 KacaTeabHOM. 3agada
0 IPOU3BOAUTENLHOCTH TpyAa. OnpeneneHue
MPpou3BOIHON YHKIIUU. CBSA3b MEXKITY
HENPEPBIBHOCTHIO U quddepeHnupyemoctsio. [Ipasuna
muddepennupoBanusi. Dopmynsl quddepeHIpPOBaAHUS.
JuddeperunpoBanue HESBHO 3aJaHHON (PYHKITUH.
Jlorapupmuueckoe mudepeHrpoBaHue.

OK-7

0,5

0,5

[Ipunoxxenus npousBogHou pyHkuuu. [IpaBuso
Jlonurans. Bo3pacranue u yobiBaHuE (PyHKIUH.
MaxkcumMyM 1 MUHUMYM (QYHKITUH. BBITYKI0CTB,
BOTHYTOCTh Tpaduka GpyHKIUU.

Touxu neperuda. MccnenoBanue pyHKIUH 1
NIOCTpOEHHE ee rpaduka.

OK-7

0,5

0,5

@OyHKIMH IBYX epeMeHHbIX. OnpeneneHne GyHKIUN
IBYX NepeMeHHbIX. JInHuu ypoBHs. YacTHbIe
MIPOU3BOIHBIC TIEPBOTO MOPsiAKA. YacTHBIE TPOU3BOIHBIC
BbICIINX NOPsiKOB. [Tonnelii quddepennunan GyHkaun
IBYX nepeMeHHbIX. JuddepenmpoBanue cnoxHoi
¢byHKIMU. DKCTpeMyM (YHKLUH JIBYX €pPEMEHHBIX.
Omnpenenenne skcTpeMmyma (QyHKIIUH IBYX IEPEMEHHBIX.
Heo6xoanMoe ycinoBre CylecTBOBaHUS IKCTpEMyMa
(YHKINU IBYX IEPEMEHHBIX.

Hroro 3a 1 cemectp

59

2 cemecmp

3anava, MpUBOJALIAS K TIOHATHIO HEOIPEEIIEHHOTO
uHTerpana. OnpeneneHrne HeoNpeaeIeHHOTO HHTErpaa,
€ro CBOMWCTBa, Ta0JIMIa UHTETPAJIOB OCHOBHBIX
3JIEMEHTapHbBIX (YHKIMHA. MeTo/1bl MHTETPUPOBAHUS:
TaOJIMYHBIN, C IIOMOIIBIO [TOICTAHOBKH, MOJBEACHUEM
1oJ1 3HaK aAuddepeHuana, no yacTsM.

OK-7

0,5

0,5

BLIUHC/IeHHE HATErPATOB BHIA j R(sinx;cos x )dx.
BErMHCIEHHe HETErpaioB Bmajsinm X-C0S" XdXx .
BbIUKCIIEHHE HHTETPATIOB BUJIA J.Sin 0X - COS XX |

Icomx-cosBxdx, jsinax-siandx,

OK-7

0,5

0,5

7




[TonsiTue onpeneneHHoro nHTerpana. ['eomerpudeckuii
Y DKOHOMHUYECKHUI CMBICIT OTIPEICIEHHOTO HHTETrpaa.
3 | OcHOBHBIEC CBOMCTBA OIPECIICHHBIX HHTETPAJIOB. OK-712105]|05 6
Breruncnenue onpenenennoro uaterpana. Gopmyna
Herorona-JleliOuuma.

[TonsTre HecobcTBeHHOTO MHTETpana 1 poxa, ero
reoMeTpUUYECKU CMBICT. Briunciienne HecoOCTBEHHOTO
uHTerpaia 1-ro poga. CBoiicTBa HECOOCTBEHHOTO
uHTerpana 1-ro posa.

OK-712]05| 05 8

OO6bIkHOBEeHHOE (G epeHITnaTbHOE YPaBHEHHE.
Ocnosubie nousTHs. nuddepennnanbasie ypaBHEHUS
niepBoro nopsiaka. 3agada Komm. {uddepennmanbabie
S | ypaBHEHUS C pa3JIECSIOMUMHUCS IEPEMEHHBIMH. OK-712|05 1 20
Opnopoausie auddepeHnrnaibHble ypaBHEHUS.
JIuneitnsle nuddhepeHnuanbabie ypaBHeHus 1-ro
nopsiika. YpaBHenue bepuysim.

Juddepennnanbabie ypaBHEHHUS BBICIINX TOPSIIKOB,
JIOMyCKAaoIe MOHWKeHue cTeneHu. OJHOPOAHbIE

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

Psapl: OCHOBHBIE HOHATHS, HEOOXOIUMEIN U
OCTaTOYHbIE MPU3HAKHU CXOUMOCTH YHCIOBBIX PSAIOB.

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

[Tpusnak JleiOuuma. ¥YcaoBHas U aOCOTIOTHAS

g | P . OIK-1 2| 04| 1 10
cxoaumocTu. CBOMCTBa a0COIOTHO CXOASIINXCS PSAIOB.
Crenennsle psibl. Pannyc u nnTEpBall CXOAMMOCTH.

OK-

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

6 IlepeyeHb yueOHO-METOAMYECKOT0 O0ecTieYeHUsI

JJISl CAMOCTOSITEIbHOM padoThl 00y4aloIUXCs M0 AUCHUIINHE

MeTtoauueckue ykazaHus (1J11 CaMOCTOSITEIbHON paOoOThI)

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:

Ky6I'AY, 2018. — 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
MYHUIIUNaTbHOE  ympaBieHue». -  Kpacnmomap: Kyol'AY, 2018, - 88 ¢ -
https://edu.kubsau.ru/file.php/111/UMRGMUsamostojatelnaja_rab_521454 v1_.PDF



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

7 ®oHA OLEHOYHBIX CPEICTB /sl MPOBEIeHUs
NMPOMEKYTOYHOM aTTeCTAIMU

7.1 IlepeyeHb KOMNETEHIUI ¢ YKa3aHHeM 3TanoB uX (JOpMUPOBAHUS

HAaBBIKOB, B TOM YHUCJIC ICPBUYHBIX YMGHI/Iﬁ M HAaBBIKOB HAY4YHO-
HCCHeHOBaTeHBCKOﬁ ACATCIIbHOCTH

Howmep Oranbl GOpMUPOBAHUS KOMIIETSHIIUN MO TUCIUILIMHAM, PAKTUKAM B IIPOLIECCE
cemectpa | ocBoeHust Ol
OK-7 - c1iocoOHOCTHh K CAMOOPTraHU3AIUHN U CAMOOOPA30BAHUIO

1 HNudopmaruka

1 OCHOBBI TEXHOJIOTHH U YIIPABJICHUS OTPACISIMU B OTPACIH PACTEHUEBOJICTBA

1 VYrpasneHnue oTpaciasiMi arporpOMBIIIIIEHHOTO KOMIUIEKCa (TEXHUYECKUE

KYJIbTYPHI)
1,2 Mamemamuxka

2 OCHOBBI IKOJIOTUH U DKOJIOTUYECKOTO0 MEHEPKMEHTA

2 DKOJIOTHS

2 OCHOBBI yIIpaBJI€HHsI OTPACISIMU B OTPACIIH )KUBOTHOBOJCTBA

2 ["ocynapcTBeHHOE yIpaBJIeHHE MIJIEMEHHbBIM KUBOTHOBOJICTBOM

2 Dunocodust

2 YyeOHast mpakTHKa MO MOTYyYEHUIO EPBUYHBIX MPO(HECCHOHATBHBIX YMEHUN U

Crarucrtuka

DKoHOMUYecKasi reorpadus
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TeppuropuasibHasi OpraHu3anysi HACEJICHUS
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Teopust ynpaBieHust

Bepe)KJ'II/IBLIC TCXHOJIOTHH YIIPABJICHUSA

KOHTpOJIJII/IHF B I'OCYAapCTBCHHOM M MYHUIIUIIAJIBHOM YITPABJIICHUH

MyHunMnaIbHbIA MEHEIKMEHT

Crparern4ecKkuii MEHEePKMEHT

Hemorpadus

NuHoBanmnoHHbBINH MEHEDKMEHT
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3aiuTa BBITYCKHOM KBAIH(PUKAITMOHHON pabOThl, BKIItOUYas IOJTOTOBKY K 3allIUTE
U IIPOLIEIYPY 3alLUTHI

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

Ilnanupyembre YpoBeHb OCBOEHUS
pe3yabTaThl
OBJIETBOPU-
OCBOCHUA heynoBieTBOpH- A P OneHouHoe
TEIBHO 10
KOMIICTCHIIH TEIBHO XOpOIIO OTJINYHO
CPEICTBO
(MHMKaTOPbI .| (MUHUMAaJbHBI . o
A p (MHHHMAJTHBIHA M (cpennwii) (BBICOKHUIA)
JOCTHKCHUSA | e noCTUrHYT) >
KOMIIETEHIIH) TIOPOTOBBIN)
OK-7 - cnoco0HOCTHh K CAMOOPraHU3aAIUH U CAMO00OPA30BAHUIO
3HaTh: YposeHb MuHrMansHO | YpoBeHb YpoBeHb YcrHbII
cozepKaHue 3HAHWM HWDKE | TONYCTHUMBIA | 3HAaHWUU B 3HaHUH B ompoc, pac-
IIPOLIECCOB MUHHUMAJIBHBI | YPOBEHb o0Beme, o0Beme, YETHO-
camoopraHuzan | X 3HaHUH, COOTBETCTBYIO | COOTBETCTBYIO | rpadu-
uu 1 TpeOOBaHUH, | JOMYIIEHO meM meM YeCKoe
camMo00pa3oBaH | UMEJIH MECTO | MHOTO Iporpamme Iporpamme 3a/1aHMe,




[Inanupyemblie

YpoBeHb OCBOEHHUS

pe3yabTaThl
OCBOCHHA — lyey nonersopu- YO B P Ouenovnoe
KOMIICTCHIINN TEJBHO TCIBHO XOPOIIIO OTJINYHO CPEICTBO
(MHWMKATOPBI | (MpHuMATbHBI (MHHHE/IaﬂbHH (cpennnit) (BBICOKMIA) P
AOCTHIKCHHUA | ge HOCTHTHYT) u .
KOMIIETEHIIH ) TOPOTOBBIH)
usl, UX rpyobie HerpyObIX IIOATOTOBKH, | IIOATOTOBKM, | KeHc-3a-
0COOEHHOCTEN | OIIMOKM omnboK JIOTTYIIIEHO 0e3 omnboK JIaHue,
Y TEXHOJIOTUH HECKOJIBKO ob1ee
peanuzanuu, HEerpyObIX JOMalIHee
HCXOIS U3 oIInO0K 3aJaHue,
nenen KOHTPOJIbHAS
COBEPIIICHCTBO pabota, Tecr,
BaHUS pedepar.
npodeccuoHan
bHOU YcrHblid
JESTSIIBHOCTH orpoc, pac-
YEeTHO-
Ymernb: [Tponemonctp | [Ipogemonctp | IlpogemoncTp | rpadu-
aHanuzupoBath | [lpu pemienun | upoBaHbI UPOBAHbI BCE | UPOBAHBI BCE | YECKOE
WH(OPMAIIMOH | CTAaHJAPTHBIX | OCHOBHEBIC OCHOBHEBIE OCHOBHEBIE 3aJlaHue,
HBIE 3aja4 He YMEHHS, YMEHHSI, YMEHHSI, Keiic-3a-
UCTOYHUKHU MPOJICMOHCTpP | PEIICHBI pEIICHBI BCE | PEIICHBI BCE TaHKE,
(caThl, UPOBaHBI TUTIOBBIC OCHOBHBIE OCHOBHBIE oOriee
bopyMmHI, OCHOBHEIC 3aJla4m ¢ 3aJ1a4m ¢ 3aJ1a4m ¢ JIOMalllHee
NEPUOANYECKU | YMEHUS, HEerpyObIMH HEerpyObIMH OTIIENbHBIMU | 3a/laHUE,
€ M3JaHus); UMEJIM MECTO | OIIUOKaMH, OIMOKaMH, HECYIIECTBCH | KOHTPOJIbHAS
CaMOCTOSITeNIbH | TpyObIe BBITIOJTHEHBI BBITIOJTHEHBI HBIMH pabota, Tecr,
0 CTPOUTH OIINOKHU BCE 3aJ]aHMs, | BCE 3aJaHWs B | Hejo4YeTaMu, | pedepar.
npouecc HO HE B MOJIHOM BBITIOJTHEHBI
OBJIAJICHUS MTOJTHOM o0Beme, HO BCE 3aJ]aHUs B
uH(popMaIueH, o0neme HEKOTOpBIE C | TIOTHOM
OTOOpaHHOM U HEJI0UYeTaMU obbeme
CTPYKTYpPUPOBa YcTHblIi
HHOU JUIs ompoc, pac-
BBITIOJTHEHUS YEeTHO-
npodeccuoHan rpacdu-
193 (0)1 YECKOe
JESTEIbHOCTH. 3aJlaHue,
Nwmeercs [Tponemonctp | [IponemoHCcTp | Keiic-3a-
Baaners: [Tpu penieHny | MUHUMAIIBHBI | ©POBAHBI HUPOBAHBI TaHue,
HaBbIKAMH CTaHJapTHBIX | il HAOOp 0a3oBble HAaBBIKH IIPH oOmiee
OpraHu3aIuu 3a/1a4 He HABBIKOB JI7I1 | HABBIKU MIPU | PEIICHUU JOMaIrHee
camM000pa3oBaH | MPOJIEMOHCTP | PEIICHUS pelIeHnn HECTaHJApPTH | 3aJIaHue,
us; crmocobaMu | HPOBaHbI CTaHJApPTHBIX | CTAHAAPTHBIX | BIX 3a7a4 0€3 | KOHTPOJIbHAS
MJIaHUPOBaHUS, | 6a30BBIC 3a7a4 ¢ 3aJ7a4 ¢ OImMOOK U paborta, TecT,
OpraHW3aIlfy, | HABBIKH, HEKOTOPBIMU | HEKOTOPBIMU | HEIOUYETOB pedepar.
CaMOKOHTPOJISI | UMEJIM MECTO | HEeJAOYeTaMH | HeJI0YeTaMu
U CaMOOIICHKHU | TpyObIe
NESATeTLHOCTH. | OMUOKH
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7.3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAJIBI,
Heo0XoauMbIe J1JI51 OLleHKH 3HAHUI, YMEHU I, HABBIKOB M OIbITA
AesiITeJIbHOCTH, XapPAKTEPU3YIOLINX 3Tanbl popMUpPOBaHUS
KOMIIeTEeHIIUI B Mpolecce 0CBOEeHUs1 00pa30BaTeIbHON MPOrpamMMbl

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

IIpumep Bompoca
Cemectp 1

Tema 1. MaTpuupbl, BUJbsl MaTpull, AelcTBU Haa Matpulamu. Onpenenurenu 2-ro, 3-ro u
4-r0 MOPSIIKOB: OCHOBHBIE ITOHATHUS, CBOICTBA, BeIuMciaeHue. Teopema Jlannaca. Panr marpuibl.

1. Kakwue BuAbI MaTpuIl BbI 3HaeTe?

2. Kakue MaTpHIlbl MOXXHO ITIEPEMHOXKATh ?

3. Yro Takoe onpeaeInTeNs?

4. Kak HalTU paHT MaTPUIIbl METOJIOM OKANMJISIOIIIUX MUHOPOB?

Tema 2. Knaccudukanus cucreM IMHEWHBIX ypaBHEHWH. Pemienne cucremsl Tpex
JMHEHHBIX ypaBHEHMH C Tpems HeusBecTHbIMU. Merton ["aycca, meron Kpamepa, ¢ moMomiso
00paTHON MaTpHUIIBI.

1. Kakue cucteMbl TMHEHHBIX YpaBHEHHUM HAa3bIBAIOTCS COBMECTHBIMU?

2. KakuMu MeToJaMu MOXHO PEIIUTh CHUCTEMBI TPEX JHHEWHBIX YpaBHEHUW C Tpems
HEU3BECTHBIMU?

3. Kaxk ucnonbe3yeTcst METO/I IMOCIIeI0BATEILHOTO HCKITFOUCHUST HEU3BECTHBIX ?

4. Kak 3anucarb popmynsl Kpamepa?

Tema 3. BekTopbl: OCHOBHBIE MOHSATHUS, JCUCTBUS HAJ BEKTOpaMH B I€OMETPHUYECKON U
KoopauHaTtHOU hopme. CKaIpHOE ¥ BEKTOPHOE MPOU3BEICHUS U UX TTPHIIOKECHUSI.

Kak HaliTu ckansipHOe NpOU3BEIEHUE BEKTOPOB?
UYro Takoe HyJIeBOW BEKTOp?

Kakue BeKTOpbI Ha3bIBAIOTCS] pAaBHBIMU ?

Kak HaiiTu BEKTOpHOE IPON3BEIEHUE BEKTOPOB?

el A

Tema 4. DneMeHTbl aHAIUTUYECKOM T€OMETPUM HA IJIOCKOCTH. YpaBHEHHUS NPAMON B
3aBUCHMOCTH OT IIapameTpoB. JJIMHa OTpe3ka U JCJICHHE OTPE3Ka B 3aJaHHOM COOTHOILECHHH.
VYcnoBus nMapajuieIbHOCTU U MEPIEHIUKYIISIPHOCTH MPSAMBIX U YroJ Mexay HUMHU. PaccrosHue
OT TOYKM J0 NPSAMOW. YpaBHEHHs IUIOCKOCTH U IPSAMOM B IpOCTpaHCTBE. B3auMHoe
PacCIOJIOKEHUE MPAMOM U MIJIOCKOCTH B IIPOCTPAHCTBE.

1. Kakue npsiMble Ha3bIBAIOTCS KOJUTMHEAPHBIMU?

2. Kak pa3genuth OTpe30K B 3aJaHHOM COOTHOIICHHH.

3. YcioBus napauieabHOCTH U MEPIEHIUKYIAPHOCTH TPSIMBIX?
4. Kak HaliTu pacCcTOSIHME OT TOUKH JI0 MPSMOit?

Tema 5. Kpussie 2-ro nopsiaka.

1. Kaxkue kpuBbie BTOpPOro NopsiKa Bl 3HaeTe?
2. Kak 3anucath ypaBHEHHE OKPY>KHOCTU?
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3. Kak 3anucats ypaBHeHHE dIuHnica?
4. Kak 3anucaTth ypaBHEHUE 1MapadOIIbI?

Tema 6. Ilpenen ynkuuu. Ilpenen ¢ynkumm B TOouke. CBsi3b Mexay (QyHKUuEH, ee
npenenoM u OecKoHeYHO Majol BennuuHOH. [Ipu3Haku cymiectBoBaHus mpenenoB. OCHOBHBIE
TEOpeMbl O mpeaenax. PackpeiTue HEKOTOPBIX HeompeaesieHHOCTer. [lepBbiii 3amedarenbHbI
npenen. Bropoit 3amedarenpHbid mpenen. CpaBHEHHE OCCKOHEUHO MaiblX —(DYHKIIHIA.
OKBUBaJICHTHbIE OECKOHEUYHO MaJlble BETUYHUHBI.

1. Yto Takoe npenen GyHKIAN?

2. IlepBbIii 3aMeuaTeIbHBIN Tpee.

3. Bropoii 3aMedaTenbHbIi Ipeser.

4. Yrto Takoe SKBUBAJICHTHbIE OECKOHEYHO MaJlble BEIMYUHBI?

Tema 7. [IpousBonHas GpyHKIMH. 3a1a4u, MPUBOIAIINE K TIOHATHIO TIPOM3BOIHOM. 3amava
0 KacaTesJbHOH. 3a/iaya 0 MPOU3BOAUTENbHOCTU Tpyaa. OmnpeneneHue mpou3BOAHON (DYyHKIUU.
CBsi3p MeXJly HempepbiBHOCTBIO M Auddeperuupyemoctsio. [IpaBuna muddepeHnpoBaHus.
@opmynel  nuddepenuupoBanus.  JuddepeHnupoBanne  HESBHO  33JaHHOW  (QYHKIUH.
Jlorapudpmuueckoe muddepeHnrpoBanue.

1. Yro Takoe nmpousBoHAs QYHKITUU?

2. UYro Takoe kacarenbHas rpaduka GyHKIUU?

3. UYrto Takoe HOpMaib rpaduka GyHKImun?

4. Yro takoe norapupmudeckoe qudepeHrpoBanme?

Tema 8. Ilpunoxxkenus mnpousBogHoi ¢GyHkiuu. [IpaBuno Jlonmurans. Bospacranue u
yObiBaHue (QyHKIuu. MakcumMmym W MUHUMYM (GYHKIUU. BBIMYyKIOCTh, BOTHYTOCTH rpaduka
¢bynakuun. Touku nepernba. Mccnenoanue GpyHKIIMU 1 TOCTPOCHHE €€ rpaduka.

1. Kak npumensiercs npasuio Jlonurans?

2. Kak onpeaenuts MpoMEeKyTKH MOHOTOHHOCTH (DYHKITHH?
3. Kak HaiiTh MaKCUMYM ¥ MUHUMYM (YHKIIAHN?

4. Yto Takoe TOYKHU neperunoda?

Tema 9. ®ynkuuu aByX nepeMeHHbIX. OnpeneneHue GyHKIUHN ABYX NepeMeHHbIX. JIuaun
ypoBHsl. YacTHbIE TPOM3BOJIHBIE MEPBOrO MOpsiiKa. YacTHbIE POM3BOIHBIE BBICIINX MOPSIKOB.
[Tonueiit  nuddepenman QyHKIUM JBYX MNepeMeHHbIX. JluddepeHnupoBaHue CloXHON
byHkuuu. DKCTpeMyM (QyHKIMM IBYX mepeMeHHbIX. OnpeaeneHue 3kcTpeMyma (GyHKIMH ABYX
nepeMeHHbIX. HeoOxonumoe ycioBHe  CYIIECTBOBaHMSA  OSKCTpeMyMma  (DYyHKIMHM  JIBYX
NIEpPEMEHHBIX.

1. Yro Takoe (pyHKIMHU ABYX NMEPEMEHHBIX?

2. Kak HaiiTh yacTHBIC IPOM3BOIHBIE?

3. Kak HaiiTi skcTpeMyM QyHKINHU ABYX NEPEMEHHBIX?

4. Yto Ttakoe nuddepeHnpoBaHue ClI0XHON QyHKITUU?
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, TAaOJIWIla MHTETPAIIOB OCHOBHBIX AIIEMEHTAPHBIX
dbyHKIMI. MeToabl HHTETPUPOBAHMS: TAOIMYHBINA, C TOMOIIBIO MOICTAHOBKH, TIOJBEACHUEM I10]T
3HaK auddepennrana, mo 4acTsam.

1. Yro Takoe nepBooOpa3Has QpyHKIUN?

2. CBoiicTBa HEONPEACTCHHOTO HHTETpaIa.

3. Kak uHTErpHpOBaTh MO 4acTsIM?

4. Kak MHTErpupoBaTh ¢ MOMOIIIHIO TIOJICTAHOBKU?

jR(sin X;C0S X )dx

. Berancienne HHTCTPAJIOB

sinowx - Cos Bxadx

Tema 2. BoluucieHnue HHTErpajioB BUAa

jsinm X - c0os" xadx

BHUa . Beraucienne HHTErpajioB BUaa '[

j COS o - COS Bxdx j sinou - sinPxdx

'R(sin x;cos.x)dx7

1. Kak BBIYHCIUTH HHTCIpal

sin™ x - cos" xaXx
2. Kak BBIYMCINTH UHTETPAI ¥ ?

sinowx - cos Bxadx .

3. Kak BeIYHCIUTH HHTCTpal ¢

COS aX - COS Bxdx .

4, Kax BBIYUCIHUTH HHTCTpal ¢

Tema 3. [lonsTue onpeneneHHoro uHTerpaia. ['eomerpuueckuii ¥ 3JKOHOMUYECKHI CMBICTT
onpezeneHHoro uHrerpaina. OCHOBHBbIE CBOMCTBAa ONpEENIEHHBIX HHTETpajioB. BrlumcieHnue
onpeneneHHoro unterpaiga. opmyna Herotona-Jleionuna.

1. Yro Takoe onpeneneHHbI HHTErpa?

2. Kaxk Boirmsaaut ¢popmyna Herorona-Jleitonuna.

3. Kak BbIUMCINTE ONpeieleHHBIN HHTETpall METOIOM ITOJICTAHOBKH?

4. Kax BBIYMCIUTD ONpPEETIeHHBIH HHTErPal METOAOM MHTEIPUPOBAHUS IO YaACTAM?

Tema 4. IloHsTHe HecOOCTBEHHOTro HMHTerpana 1 poga, €ro reoMeTpu4ecKUid CMBICIH.
Boruncnenue Heco6cTBeHHOr0 HHTErpana 1-ro poaa. CoiicTBa HeCOOCTBEHHOTO UHTETpajia 1-ro
pona.

Uto Takoe HecOOCTBEHHBIN uHTEerpana 1 poxa?

Kak BbuncnnTh HecoOCTBEHHBIH nHTErpaia 1 poga?
['eomeTpuyeckuii cMbICT HECOOCTBEHHOTO UHTETpaia 1 poxa?
[Tepeuncnure cBOMCTBa HECOOCTBEHHOT0 HHTErpajia 1-ro poaa.

NS

Tema 5. OObpikHOBeHHOE muddepeHmanbHoe ypaBHeHHe. OCHOBHBIC TTOHSATHSL.
Huddepennmanbapie  ypaBHeHUs mepBoro mnopsaka. 3amgada Komm. duddepennmanbapie
YpaBHEHUS C pa3JeSIoMUMUCS nepeMeHHbIMUA. OnHopoHbIe MU depeHITnanbHbIe YPaBHEHUS.
Jluneitapie nuddepennmanbupie ypaBHeHus 1-ro nopsiaka. Ypasuenue beprynm.

1. Yro Takoe nuddepeHnmansHoe ypaBHeHHE?
2. Yro takoe quddepeHraIbHOe ypaBHEHHE IEPBOTro Mopsiaka’?
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3. Uro Takoe 3amava Kommu?
4. Yro Takoe ypaBHeHHe bepHymimn?

Tema 6. /luddepenimanbubie ypaBHEHHS BBICIIHX MOPSAIKOB, JTOMYCKAMOIINE TOHIKEHUE
crenean. OmHOpoaHbie nud@epeHuaNIbHbIE YPaBHEHUS BTOPOTO MOPSIKA C TMOCTOSHHBIMHU
koa(urmeHTamu.

1. Yro Takoe nquddepeHnranbHOe ypaBHEHHE BBICIINX HOPSIKOB?

2. Kaxkwue Buapl quddepeHnuaibHbIX YpaBHEHU BBICIINX MTOPSAKOB BaM U3BECTHBI?

3. UYro Ttakoe oxHOpoHBIE MU (hepeHInaIbHBIE YPAaBHEHUSI BTOPOTO TOPSIIKA C
MTOCTOSTHHBIMH KO3 (UITUEHTaAMH?

4. Kaxue yrcna Ha3bIBAIOTCS KOMIUIEKCHBIMU ?

Tema 7. Psapl: OCHOBHBIE TIOHATHS, HEOOXOUMBINA U JOCTATOYHBIC MPU3HAKH CXOJIUMOCTH
quCIOBBIX psanoB. [Ipu3naku cpaBHenus. [Ipusnak JlamamOepa. [IpusHak unTerpanbubiii Komm.
IIpusnak pagukansHelii Kommu.

1. Kakue cymiecTBYIOT 1OCTaTOUYHbIE MPU3HAKH CXOJIUMOCTH YUCIOBBIX PSJIOB?

2. Kakwue cymecTByroT HEOOXOJUMbIC IPU3HAKU CXOJIUMOCTH YUCIIOBBIX PSIOB?

3. Uro Takoe mpu3HAKK CPABHCHHS ?
4. UYto Takoe YMCIOBOH psf ?

Tema 8. 3nakomepemeHHBbIN psa. 3Hakouepenywoommiics psa. [lpusnak JleiOnuia.
YcnoBHas u abcomtoTHas cxogumocTu. CBoWCTBa aOCOMIOTHO cXOAAIuXcs psaaoB. CTeneHHbIE
panel. Paanyc u uHTEpBaI CXOAUMOCTH.

Uto Takoe 3HaKONEepeMEHHbIN psi ?
Urto Takoe 3HaKOYepeyIOLUncs psf ?
UYro Takoe cTeneHHOu psin?

Kak nHaiitu paguyc cxoqumoctu psiaa?

NS

PacuerHo-rpaduueckue padoTbl — WHAMBUIYAJTbHBIE 3aJlaHUS JJII CaMOCTOSITEIHHOU
paboThl, XapakTepusyoolmuecs oOIIell TeMaTUKONW M OTJIMYAIOUINecs] PacueTHOM YacThio IS
Ka)XI0TO BapUaHTA.

IIpumep 3axanus pacueTHO-rpaguvecKoil padoThl.
Cemectp 1

Tema 1. Matpuiisl, BUIbpl MaTpHull, ASHUCTBUS Haa MaTpuliamu. Onpenenurenu 2-ro, 3-ro u
4-ro MOPSIIKOB: OCHOBHBIE TIOHSITHS, CBOMCTBA, BhIunciaeHue. Teopema Jlarumaca. Panr maTpuiisl.

1. Haiiti MaTpuity, oOpaTHYIO JaHHOM:

0 -2 1
-1 4 -1
-1 -1 1
-1 0 3 4
-1 1 2
2. BeIunCcIuTh OnpeeanTeb 5 1l
2 1 43

Tema 2. Knaccudukanus cucteM JHMHEWHBIX YypaBHEHMH. PeleHue cucTeMbl Tpex

14



JIMHEWHBIX ypaBHEHHH C Tpems HeusBecTHbIMU. Metona ['aycca, meron Kpamepa, ¢ momMonisro
00paTHOM MaTpPHIIHI.

3. IlpoBeputh cucTteMy JMHEHWHBIX ypaBHeHUU Mo Teopeme Kponekepa-Kanemim nHa
COBMECTHOCTh W pe mHuTh ee: 1) mo dopmynam Kpamepa; 2) meronoM oOpaTHOW MaTpUIlsL;, 3)
MetoqioM ["aycca.

3X1+X2 +X3 =_1,
5X1_3X2 +6X3 =14

Tema 3. BekTopbl: OCHOBHBIE MOHSTHS, IEUCTBUS HaJ BEKTOPAMH B T'€OMETPUUYECKOU U
KoopauHaTHOU Gopme. CKaIsIpHOE ¥ BEKTOPHOE MTPOU3BEICHUS U UX TIPHIIOKEHUSI.

3. lokasats, 4TO BEKTOpHI @ , b , ¢ 00pa3yroT 0asuc, U HAWTH KOOPIUHATHI BeKTOpa d B

9TOM 0Oasmce, MPUMEHUB MaTpuuHblid Mmetoxa: a = (5, 4, 1), b= (-3,5,2), c=(2,-1,3), d= (7,
23, 4).

Tema 4. DjneMeHTbl aHATUTHUYECKON T'€OMETPUM Ha IUIOCKOCTHU. YPaBHEHHUs NPSAMOU B
3aBUCHMOCTH OT IIapameTpoB. J[JIMHa OTpe3ka W JEJICHHE OTPE3Ka B 3aJJaHHOM COOTHOILECHHH.
VYcnoBus napajienbHOCTH U NMEPHEHIUKYISIPHOCTH MPSAMBIX U YroJI MEXAYy HUMH. PaccTosiHue
OT TOYKH JI0 MNPAMON. YPaBHEHHUS IUIOCKOCTM M NPSAMOW B MPOCTpaHCTBE. B3ammHoe
pacnoIoKeHUE IPSIMOM U IIIOCKOCTH B IPOCTPAHCTBE.

Tema 5. Kpussble 2-ro nopsjaka.

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

a) IRy cTopoHbl BC;

0) ypaBHeHUE CTOpOHBI AB;

B) BEJINYUHY yria B;

r) ypaBuenue BoicoTsl CH u ee nmuny;

1) ypaBHEeHHE MeaAraHbl AM;

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

’K) YpaBHEHHE MPSMOM, Ipoxoasiien yepe3 BepmnHy C mapamiensHo ctopoHe AB;

3) CHCTEMY JIMHEMHBIX HEPAaBEHCTB, OIpPEAECISAIONUX BHYTPEHHEE IPOCTPAHCTBO
TpeyroiabHuka ABC;

1) YpaBHEHHE OKPYKHOCTH, /1J1s1 KoTopoi ctopoHa BC siBnsiercs quamerpowm;
K) iomia b TpeyroibHuka ABC.

Tema 6. Ilpenen dbyakumu. Ilpenen dbyakuum B TOouke. CBA3b MEXIAy (QyHKIUCH, €€
npenenoM u GeckoHeuHo Maioil BenuuuHOM. [IpusHaku cymectBoBanus npesesnoB. OCHOBHbIE
TEOpeMbl O Tpezaenax. PackpeiTue HEKOTOPBIX HeompeaesneHHOCTed. [lepBbIi 3amedarenbHbIN
npenen. Bropoit 3ameuarenbHblii  mpenen. CpaBHeHHE OECKOHEYHO MaiblX —(DYHKIHM.
OKBUBaJIEHTHbIE OECKOHEUYHO MaJlble BETUUYHUHBI.

6. He npumensis npasuiio Jlonurans, HaWTH npenesbl QyHKIHM.
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a) lim ;0) lim ;B) im=———; ) lim
5X X

x—wo 33X — 2 ! x—0 x—0 X—>00!

1-2x V14X —y1-x 1—cosx (x+5j3X
3x '
Tema 7. IlpousBogHas pyHKUMU. 3a1a4d, MPUBOISAIINE K TOHATHIO TPOM3BOIHON. 3a1ada
0 KacaTelbHOH. 3ajaya o0 MPOU3BOAMTENBHOCTU TpyAa. OmnpeneneHne Mpou3BOJHON (HYHKIIHU.
CBsi3p MeXJly HempepbIBHOCTHIO M Auddepenumpyemoctsio. [IpaBuna nuddepeHupoBanus.
@opmynel  nuddepenuupoBanus.  JuddepeHnupoBanue HESBHO  3aJaHHOW  (QYHKIHH.
Jlorapudmmueckoe nuddepenmpoBanue.

dy
7. Haiitu mpousBogHble dX  maHHBIX ()yHKIIHM.

a) y=(1+§/;)3, 6) y=x2sin3x,

Tema 8. Ilpunoxenus mnpousBogHoi ¢yHkiuu. [IpaBuno Jlonmurans. Bospacranue u
yObIBaHue (QyHKIuH. MakcumMyMm W MUHUMYM (GYHKIUU. BBITYKIOCTh, BOTHYTOCTH rpaduka
¢dbyskun. Touku nepernba. MccnenoBanue QyHKIMK U TOCTPOCHUE e¢ rpaduka.

8. IIpoBecTu nonHoe uccneaoBanrue GyHKIUN U IOCTPOUTH UX TpapUKU.

2x+3
y: —_—
x2+4
Tema 9. Oynkun AByx nepeMeHHbiX. OnpeneneHue GyHKINN ABYX MEepeMeHHbIX. JInHNM
ypoBHs. YacTHbIE MPOU3BOIHBIE MEPBOTO MOPsIKa. YacTHbIE IPOU3BOJHBIC BBICIINX MOPSIKOB.
[Tonuwiii nuddepennman ¢GyHkuu AByX mnepeMeHHbIX. JuddepeHnupoBanue CcroxHOR
byHKIIMH. DKCTpeMyM (pyHKIHUU ABYX mepeMeHHbIX. OnpeaeneHue skcTpeMyMa GyHKIIUU JIBYX
nepeMeHHbIX. HeobxommMoe yciaoBHE CYIIECTBOBaHUA dJKCTpeMyma (GYHKIUH  JBYX
MePEMEHHBIX.

9. ITycTh mpOU3BOAUTCS JIBa BHIa TOBAPOB, 0003HAUMM UX KoiuyecTBa uepe3 X u Y. [lycts
IICHBI Ha 3TH TOBapbl COOTBETCTBEHHO P1, P2, a pynkiwms 3arpar C = f(X, y). BeisicHuTh Bormpoc o
CYIIIECTBOBaHHH MaKCUMyMa MPUOBUIH U, €CIIK OHA €CcTh, TO KaKoBa ee BenuuuHa. P1 =7, P2 =9,
C=x2+xy+Yy>
Cemectp 2

Tema 1. 3amaya, nmpuBoAsIIas K MOHITHIO HEOIpenelIeHHOro uHTerpaia. OmpeneneHue
HEOTpeAeNIEHHOT0 MHTerpaa, ero CBOWCTBA, Ta0JMIla MHTErPajOB OCHOBHBIX 3JIEMEHTAPHBIX

byHKIMI. MeToabl HHTETPUPOBAHUS: TAOIMYHBIH, C TOMOIIBIO MOJICTAHOBKH, MOJBEACHUEM IO/
3HaK auddepenimana, mo 4acTsm.

1. Haiitu HCEOMPCACIICHHBIC MHTCIPAJIbl U CACIIATh IPOBCPKY.

dx

a) I(XZ +2)C032de; 6) Im
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jR(sin X;C0S X )dx

. Beiuncienue nHTerpaion

jsinocx -COS Bxdx

Tema 2. BoruucieHnue HHTErpajioB BUAa

jsinm X-cos" xdx

Buaa

I COS 0uX - COS BXax j sinox - sinBxdx

. Beruncienne HHTCIpaJIOB BU A

2. Berancruts uarerpan | (cosx)® (sinx)* dx

Tema 3. [lonsTue onpeneneHHoro uHTerpana. ['eomerpuueckuii 1 3JKOHOMUYECKUI CMBICTT
onpezaeneHHoro uHrerpana. OCHOBHBIE CBOMCTBA ONPEAEIEHHBIX HHTETpalioB. BrlunciieHue
onpeneneHHoro uuTerpaia. ®opmyna Herotona-Jlelonuna.

1/3

3. BeuucnuTh onpeaeneHHbIe HHTETPaIbl: J. XAn(L + x¥)cix.
0

Tema 4. IlonsTHe HeCOOCTBEHHOro HMHTerpana 1 poaa, €ro reoMeTpu4ecKUid CMBICIH.
Brraucnenue mecoOcTBeHHOTO HHTErpana 1-ro poxa. CoiicTBa HeCOOCTBEHHOTO HHTErpaia 1-1o
pona.

4. BeruuciauTh HECOOCTBEHHBIN MHTETPAJl WK JJOKa3aTh €r0 pacXOAUMOCTb:

© dx

0 /X+2

Tema S. OObikHOBeHHOe muddepeHranbHoe ypaBHeHHEe. OCHOBHBIE TIOHSTHSL.
JuddepeHnmansabie ypaBHEHUs IepBoro mopsiaka. 3amada Komm. JluddepeHnnanbHbie
YPaBHEHHS C pa3leNsomuMucs nepemeHabpiMu. OnHoponusie auddepeHnnanbabie ypaBHEHHUS.
Jluneitnbie nudepennmanbubie ypaBHeHus 1-ro nopsaka. YpaBHenue bepuymnu.

5. Haiftu o6mmii uarerpan aquddepenuunansHoro ypaBHeHus. (OTBET npeaCcTaBUTh B BUC

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

3)\/4 + y*dx — ydy = x*ydy.

Tema 6. luddepennmanbable ypaBHEHUS BBICHIUX MOPSAIKOB, JOMYCKAIONIUE TOHUKEHHE
crenend. OpHOpoaHble nUd@epeHInanbHble YpaBHEHHUS BTOPOTO MOpPSAKAa C MOCTOSHHBIMU
KodpUITHEHTaAMH.

Pemuts nuddepenumansroro ypasHenus y’’ — 2y’ +y = 0.
Tema 7. Psipl: OCHOBHBIE TTOHSATHS, HEOOXOIUMBIN M JOCTATOYHBIC MPU3HAKU CXOJIUMOCTH
qrcnoBBIX psnoB. [IpusHaku cpaBHenus. [Ipusnak [lanambGepa. [Ipusnak unterpanpHbiii Komu.
IIpu3nak pagukansHblid Kommy.

o0
7. UccnenoBaTh CXOAUMOCTD psJia: Z

~2n-1

Tema 8. 3nakonepemeHHbIN psa. 3Hakouepenyromuiics psa. Ilpusnak JleiiOnuna.
VYcnoBHas u abcomoTHas cxoguMocTH. CBoOWCTBa aOCOMIOTHO cxoasmuxcst psaaoB. CTeneHHbIe
psaabl. Pannyc u nHTEpBaJl CXOUMOCTH.
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0 _ n
8. Haittu o0iacth CXOAUMOCTH p;maz —(2 2)3 .
n+

n=1

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

IIpumep keiic-3a1aHus.
Cemectp 1

Tema 1. MaTpuupbl, BUJbsl MaTpull, AelcTBUA Haa Matpuiamu. Onpenenurenu 2-ro, 3-ro u
4-ro MOPSIKOB: OCHOBHBIE MOHSTHS, CBOMCTBA, BhIuncieHue. Teopema Jlamunaca. Panr MmaTpuisl.

1. M3nepxxku C (y.e.) MpH MPOU3BOACTBE HEKOTOPOTO TOBapa JIMHEHHO 3aBUCAT OT 00beMa
npou3BojacTBa X (ex.). M3BectHo, uto pu X =2 C =11, a npu X =10, C=15. 3ananus: 1)
COCTaBUTh ypaBHEHHE 3aBUCHMOCTH H3JEpPKEK OT O0beMa IPOU3BOJACTBA MPOIYKIHH; 2)
OIIPEICTINTh 3HaUCHMS U3AepkeK it X = 17; 3) onpeaenuts, Kak U3MEHATCS M3IEPKKH, CCIIH
00BeMBbI TPOU3BOJICTBA yBenuyarcs Ha 15% u ymenbiiarcs Ha 10%.

Tema 2. Krnaccudukanus cucreM IMHEWHBIX ypaBHEHWH. Pemienne cucremsl Tpex
JMHEHHBIX ypaBHEHWH C Tpems HeusBecTHbIMU. Meton ["aycca, meron Kpamepa, ¢ moMomrso
00paTHON MaTpUIIbI.

2. ®upma «Dacagy TPOUZBOAUT JBEPU Ui MPOJAXKH MECTHBIM CTPOUTEIHHBIM
KoMIaHusM. Perryranus GpupMbl O3BOJISIET €1 IPOAaBaTh BCIO MPOU3BOANMYIO MPOAyKIH0. Ha
dbupme padoraet 10 pabounx B ogHy cMeHy (8 pabouux 4yacoB), 5 qHell B Henento, uto naet 400
yacoB B Hezaemo. Pabodee BpeMs MOAETICHO MEXIY [IBYMS CYIIECTBEHHO pPa3IMYHBIMU
TEXHOJIOTUYECKUMHU TPOIECCAMU: COOCTBEHHO, IPOM3BOJCTBOM M KOHEYHOW 00paboOTKOU
neepeit. 13 400 pabouunx yacoB B Heaeno 250 oTBEIEHBI MO COOCTBEHHO MPOU3BOJCTBO U 150
10J1 KOHEUHYI0 00paboTKy. «®Daca» MPOU3BOAMT 3 THIIA ABEPEil: CTaHIAPTHBIE, TOJIMPOBAHHBIE
U pe3Hble. B Tabmwie npuBeIeHB BpeMEHHBIC 3aTPaThl M IPUOBLTL OT TIPOJAKH OJTHOH JIBEPH.

Bpems na Bpewms na [IpuobLIb

IIPOU3BOJICTBO 00paboTKy (MUH)

(MuH)
CraniapTHble 30 15 $ 45
[TosMpOBaHHBIE 30 30 $90
Pe3nble 60 30 $120

a. CKOJNBKO NIBepel pa3iMyYHBIX THUIOB HY)XHO NPOU3BOJHTH, YTOOBI MaKCHUMHU3HUPOBAThH
npuobLIL?

b. OnTumManbHO 71 pacnpesiesieHne paboyero BpeMeHH MeXAy ABYMs TeXHOJIOTHYeCKUMHU
nporeccaMu  (IPOM3BOJICTBO M KOHe4Has o0paboTtka)? Kak wu3MeHuTCs npUOBLIb, €CIu
pacrpeneuTh padodee BpeMsi MeKIY 3TUMH TPOIIECCAMH ONITUMAIIEHO?

c. Ha npencrosieit Henene «®acan» MODKEH BBITOIHUTH KOHTPAKT Ha MocTaBKy 280
craHfapTHeix, 120 monupoBanHbix U 100 pe3Hbix nBepei. [l BemosiHeHMs 3aka3a «®acam»
MOXET 3aKyNHUTh HEKOTOpOE KOJIMYECTBO IMOy(haObpHKaTOB JABEpei y BHEUIHErO MOCTaBIIUKA.
Ot nonydpadbpukatsl «Pacam» MOKET UCIOIH30BATH TOJIBKO JJISl IPOU3BOJCTBA CTAaHAAPTHBIX U
MOJIMPOBAHHBIX, HO HE PE3HbIX JBepei. IIpum 3TOM M3roToBIeHME CTaHIAPTHOW JBepU TpeldyeT
JUIIE 6 MUH TIporiecca 00paboTkH, a moaupoBaHHOW — 30 MUH 00pabOTKH (MIPOIIECC COOCTBEHHO
MPOM3BOJICTBA JUI ATHX MOIypaOpuKaToB HE TpeOyeTcs).
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[Tonyyennass TakuM 00pa3oM craHaapTHas JABeph npuHocuT $15 npubbum, a
nonupoBanHas - $50. [Ipenmonaras, 4ro mo-npexHemy 250 4acOB B HEICIIO OTBEICHO IOJ
pou3BoJCTBO U 150 mox 0OpaboTKy, ompeaenuTe CKOJIBKO U Kakux aBepeit «Dacam» momkeH
MIPOU3BECTH CAMOCTOSITEIbHO, M CKOJIbKO TONy(paOpHKaTOB 3aKyMUTh ISl H3TOTOBJICHUS
CTaHJAPTHBIX U MOJUPOBAHHBIX ABEPEii?

d. Kak u3meHuTCs ONTUMANbHBIN TUIAH, MMOJTYYSHHBIN MPH BBHITOJHEHUU MPEABIAYIIETO
MYHKTA, €CIW TMPaBWIbHO pacCHpelesiuTh BpeMs MEXIy COOCTBEHHO NPOW3BOJCTBOM U
00paboTkoit nBepeii? KakoBo OyaeT mpaBMiIbHOE pacipeiesieHue B JaHHOM cirydae?

Tema 3. BekTOpbl: OCHOBHBIE NMOHSATHS, JEHCTBUSI HaJ BEKTOpAMU B I€OMETPUUYECKON U
KoopauHaTHOHN Gopme. CKaJIsipHOE U BEKTOPHOE MTPOU3BEICHUS U UX MPUIIOKEHUSI.

3. 'opHomnpombinuieHHast Komnanus «YepHble KacKm» codupaercst paboTaTh B HEKOTOPOt
o0JyacTu B TEUEHHUE CIEAYIOUIUX IATH JIeT. Y Hee uMeeTcs 4 maxThl, JUIsl KaXI0i U3 KOTOPBIX
€CTh TeXHHYECKHU BEPXHUU Mpeaesl Ha KOJIMYECTBO PY/ABI, KOTOpas MOXET ObITh BbIJaHA «HA
ropa» 3a rofl. OTH BEpXHUE IPeieIbl COCTABISIIOT: maxTa KoioT — 2 MiIH. TOHH, maxta Mokpas
— 2.5 muH. ToHH, maxta EnuzaBera — 1.3 muiH. TOHH u maxta OpexoBbIif JIOr — 3 MJIH. TOHH.
CrouMoOCTh H3BJIEUEHHUS PYyIbl HAa PaA3HBIX IAXTaX pa3IM4Has, BCIEIACTBUE OTIMYAIOIIUXCS
[IYOUHBI U TEOJIOTMYECKUX YCIOBUH. DTH CTOMMOCTH COCTABJISIIOT (BKJIIOYAsl MOCIEAYIONIYIO
o0pabotky): maxrta Koitor — 6 $/TonHa, maxra Mokpas — 5.5 $/ronna, maxra EnuszaBera — 7
$/Tonna u maxrta OpexoBbiid Jor — 5 $/TonHa. [Ipu 3TOM pyaa U3 pa3iMYHBIX MIAXT UMEET U
pa3Hoe cojepaHHe HM3BIEKAeMOro KOMIIOHEHTA. [y ymOMSIHYTBHIX BBIIIE HIAXT COJAEp)KaHUE
U3BJIEKAEMOro KommoHeHTa paBHO: 10%, 7%, 15% u 5% coorBercTBeHHO. Kaxpas pyna
nepepabaTbIBacTCs IO OAHOMY M TOMY )K€ TEXHOJIOTHUYECKOMY MPOIECCY, a 3aTeM CMEIIUBAETCH,
YTOOBI TMOJNYYUTH OOJiee-MeHee OJHOPOAHYIO pydy C 33aJaHHBIM W (UKCHPOBAHHBIM
COJIep’)KaHWEM  H3BJIEKAEMOr0 KOMIIOHEHTa, TaK KaK TEXHOJOTMYEeCKHil TMpolecc Ha
METaJUTypTHUeCKOM TMPEANPHUSATAN TOACTPOCH TOJI OMPENEICHHOE COJEPKaHHE COCTUHEHUN
MeTaisia B pyae. Tak Kak pyAbl ¢ TEUCHUEM BPEMEHH CTaHOBSTCS OeqHee, METaLTypruyecKoe
MNpeANnpUsITHE, HA KOTOPOE KOMIAaHHUsS MOCTaBIsIET Pyay, cOOMpaeTcs MPOBECTU MOCTETICHHBIN
nepexoJi Ha 00paboTky Oonee 6enHbIX pyA. Eciu B mepBblit roa MpeanpusITHe 0KUIAeT 5 MITH.
TOHH PY/BI C COJIEpKaHNEM U3BJIEKAeMOTO KOMITOHEHTa 9%, TO BO BTOPOIA U TpeTHid rosl — 5.63
MJIH. TOHH pyAbl C coaepxanuem 8%, a B 4eTBepThId U MAThINA Toabl — 6.43 MiIH. TOHH 7%-HOMU
pyabl. COOTBETCTBEHHO MMOHU3UTCS U CTOMMOCTH py/bl. Eciiu B epBbIil TO/] pya MOKYMmaeTcs mo
$10 3a tonHy, TO 8%-Has pyma Oyzaer crouthb $8.9 3a ToHHy, a 7%-Has - $7.8 3a TOHHY.
3arutanupyiiTe 100Uy PYJbl Ha YETHIPEX MIAXTaX B TEUCHHUE CIICAYIOIIUX ISTH JIET TaK, YTOObBI
MaKCHMHU3HPOBaTh MpHObLIb. [IpeacraBbTe, UyTO BiaAenel] TOPHOPYIHON KOMIAHUHU MOIYYUIT
npepiokenue o mpoxaaxe. Ilo omeHke SKCHepTOB NOKyNaTenb MpeularaeT —IeHy,
MIPEBBIMIAOIIYI0 CTOUMOCTh UMYIIecTBa KoMnaHuu Ha $70 miH. OHAKO BlajieNell CYUTAET, YTO
3a MATh JIeT OH 3apabotaer Oousbmiyto cymmy. CTOMT 1M B JIEWCTBUTEIIBHOCTH TIPOJABaTh
koMnanuto? Ilpu oleHKe CTOMMOCTH KOMIIAHMM MPUMUTE CTaBKY JMCKOHTHUPOBAHMS PAaBHOM
10% B rog.

Tema 4. DneMeHTbl aHATMTHUYECKOM T€OMETPUM Ha IUIOCKOCTU. YPaBHEHHUs NPSAMOU B
3aBUCHMOCTH OT TapaMmeTpoB. J[JTMHA oTpe3ka W JeJeHHe OTpe3Ka B 3aJJaHHOM COOTHOIIICHUH.
VYcnoBusi mapayuiebHOCTU U MEPHIEHIUKYISIPHOCTA MPSIMBIX U YTOJd MexAy HUMH. PaccrosiHue
OT TOYKHA JI0 MNpAMON. YPpaBHEHHUS IUIOCKOCTM M TPSMOW B TMPOCTpaHCTBE. B3amMHoe
pacnoioKeHUe IPSIMOM U IMIIOCKOCTH B IPOCTPAHCTRBE.

4. CtanenpoKaTHBINA 3aBOJI MPOU3BOIUT CTAIBHBIC JIUCTHI TPEX PA3IMIHBIX pazmepos: 100
nroiimoB, 80 aroriMoB 1 55 mrorimoB. [locTynmin 3aka3 Ha cTainbHbIE JUCTHI pazmMepoM 45, 30 u 18
JroiMoB B koimyectse 150, 200 u 185 mTyk COOTBETCTBEHHO.

a. Kakxum o0pa3zom KommaHusi JOJKHA pa3pe3aTh CTajdbHBIE JIMCTBI, YTOOBI
MUHHUMH3UPOBATh OTXOABI? YUTHTE, UYTO JKEJaTeIhHO Tak)Ke MpPH PACKpoe HE TMOIydaTh
CJIMIIIKOM MHOTO JIUIIIHUX JINCTOB C pa3MepamMu, 3aJJaHHbIMU JTAHHBIM 3aKa34UKOM.
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b. [IpuBeauTe HammydIee pemieHue Uil Crydasi, KOrjia 3aKka3aHHble B ATOT pa3 pa3Mephl
BCTpPEUaIOTCS TMpU 3aKa3aX [JOBOJBHO YacTO U Ui Ciydas, KOrJa TOJy4YeHHBIH 3aKas3
COBEPIICHHO HECTaHIaPTHBIN.

Tema 5. Kpussie 2-ro nopsiiaka.

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

Tema 6. Ilpenen dbynkumu. Ilpenen dbynkuum B TOouke. CBsA3b MEXAy (QyHKIHCH, €€
npenenoM u GeckoHeuHo Maiioil BenuuuHOM. [IpusHaku cymiectBoBanus npeaenoB. OCHOBHbBIE
TeopeMbl O mpezaenax. PackpeiTue HEKOTOPBIX HeompeaesneHHocTer. [lepBbiii 3amedarenbHbII
npenen. Bropoit 3ameuatenpHbId  mpenen. CpaBHeHHE OECKOHEYHO MallbIX (YHKITUH.
OKBHUBaJICHTHbIE OECKOHEYHO MaJble BETHYNHBI.

JlonTroBpeMEHHBIN CIIPOC HA CBETOIMO/IHBIC JIAMIIBI 3a/1a€TCS PyHKITHEH Qo=
16,3 - 1,3P, a monroBpemennoe mnpemioxenue pynkmueit Qs = 6,1 + 2,1P. Haiimure Touky
PBIHOYHOT'O PABHOBECHS U OIIPENICIUTE, OYCT JIU CIIPOC B 3TOM TOUKE 7IACTUYHBIM.

Tema 7. [IpousBoanas ¢hyHKIMHU. 3a1a4u, TPUBOIAIINE K MOHATUIO MPOU3BOAHOMN. 3a1aya
0 KacaTesJbHOH. 3a/iaya 0 MPOU3BOAUTENBHOCTU Tpyaa. OmnpeneneHue mpou3BOAHON (DYHKIUU.
CBsi3p Mexy HemnpepbiBHOCTBIO U quddepenuupyemoctsio. IlpaBuna nuddepennupoBanus.
Qopmynsl  auddepenuupoBanus. JuddepenuupoBanue HESBHO 3aJaHHONW  (QYHKIIHU.
Jlorapupmuueckoe muddepeHnrpoBaHue.

7. KpaTkoBpeMeHHBI! CTIPOC Ha IUISDKHYIO 00YBb ONMUCHIBACTCS (PYHKITUEH Qo
= 2240 - 16P. B mHactosmuii MOoMeHT Takas oOyBb mpomaercs mo mene 100 py0. 3a mapy.
HaiinuTe Bce 3HaueHus LIEHBI, IPU KOTOPHIX CHPOC Ha ATy MPOAYKLHUIO 3jacTuueH. MmMeer mu
CMBICJI KOMITAHUU CHU3UTH LIEHY Ui YBEJIMUYEHUS Yncia MpoJax?

Tema 8. [lpunoxenus mnpousBogHoi ¢yHkiuu. [IpaBuno Jlonuransa. Bospacranue u
yObIBaHue (QyHKIuH. MakcumMyMm W MUHUMYM (GYHKIUU. BBIMTYyKIOCTh, BOTHYTOCTH rpaduka
dbyukun. Touku nepern6a. MccnenoBanue QyHKIMK U TOCTPOCHUE €€ rpaduka.

8. ®upMma mpoaaeT BBICOKOTEXHOJIOTHYHbIE CTaHKU 1o IieHe 20 Teic. py6. 3a mrTyky. Ha
HACTOALIMH MOMEHT e yhaercs Npou3BOAUTH 16 cTaHkoB B roi. IlepemMeHHbIE H3IEPKKHU
peanpuATHs onuckiBaotcs ynkiueii VC = 0,6Q% — 4Q, MOCTOAHHBIE M3JEpKKH paBHbI 130
ThIC. py0. OneHuTe, SBISETCS JU CYIIECTBYIOUINI Ha CErOAHSIIHUN 1IeHb 00BbeM MPOU3BOJICTBA
ONTUMAJIBHBIM JJIi MakcUMM3auuu npubbuid. Eciau Her, moalepute Hambosee BBITOJHBIN
BapHaHT JJIs paclIMpeHus Iomaneil. PaccmarpuBatorcs aBa mpeliokeHUs: o0e Opuraabl
CTpouTesel TOTOBbI BHIIOJIHUTE PaboTy 3a ABa roja. [Ipu sToM nepBas 6puraja npocuT 3a CBOIO
paboty nipenoraty 100 Teic. py6. B Hayane neporo roga u 120 teic. py0. B Hayaje BTOPOTO
roga. Bropas Opuraga Taioke mpocut npenomnary 100 Teic. py6. u 150 ThIC. py0. B KOHIE
paboThl, T.€. B KOHIE BTOporo roja. Haiinute mpuBeNeHHBIE CTOMMOCTH IPOEKTOB, CUMTAs
CTaBKy JUCKOHTHUpoBaHMs 12,5%. XBatut num npuObIM  (GUPMBI 32 OAMH TOJ IS
(uHaHCUPOBaHUS pPaCUIMPEHUs?

Tema 9. @yukuun AByx nepeMmeHHbIX. OnpeneneHue GyHKIUN ABYX NMEepeMeHHbIX. JInHNM
ypoBHs. YacTHbIE IPOU3BOAHBIE NIEPBOrO MOPsIKa. YacTHBIE IPOM3BOJHBIE BBICIIUX MOPSAIKOB.
[Monueiit  nuddepenman QyHKIUM JBYX MepeMeHHBIX. JluddepeHunpoBanue CcraoxHON
byHkuuu. DKcTpeMyM (QyHKIMHM ABYX mepeMeHHbIX. OnpeaeneHue 3kcTpeMyma (GyHKIMH ABYX
nepeMeHHbIX. HeoOxonumoe ycioBHE — CYIIECTBOBaHMSA OKCTpeMyMma  (DYHKIMH — JIBYX
MEePEMEHHBIX.
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3. OyHKIUU CIpoca U MPEJIOKECHHUS] Ha CTPWIKKH B CAJIOHE KPAacOThl UMEIOT JIMHEWHBIN
Bua U 3amanbl popmynamu Qp = 600 - 4P, Qs = 6P - 400. ['ocymapcTBO ycTaHABIMBAET HAJIOT
32,5 py0. Ha KaxIylo CTPHXKY. PaccMOTpeB M3MEHEHHE PAaBHOBECHOW IIEHBI, OMPEIEIUTE
o0lIyl0 cymMMy Hajora M BBIYMCIMTE HAJIOrOBoe Opemsi mokymnarens u mpogasia. OueHute
M3MEHEHHUE BAJIOBOTO J10X0/ia I10CJI€ BBEJICHUS HAJIOTA.

Cemectp 2
Tema 1. 3amava, npuBoAAIIas K MOHATHIO HEONMpeJeNeHHOro uHTerpana. OnpenencHue
HEOIPEeICHHOT0 HWHTErpaja, €ro CBOMCTBA, TAaOMUIla MHTErPAJIOB OCHOBHBIX 3JIEMEHTApPHBIX
GbyHKIMH. MeToIbl HHTETPUPOBAHMS: TAOIMYHBINA, C TOMOIIBIO MOICTAHOBKH, TIOJIBEACHUEM I10]T
3HaK auddepeHnrana, mo 4acTsaM.

1. Halinure o0mue u3aep KK, IepEMEHHBIC U3JIEPKKH U CPETHUE U3IACPHKKHU TI0 BBITYCKY
o0beMa Q MPOIYKIMY TIPU YCIOBUH, YTO MIOCTOSTHHBIE M3/ICPKKH COCTABIISIOT 5,5 MITH py0. U
M3BecTHA (pyHKIUS peaebHbIX m3aepsxexk MC(Q) = -1,8Q% + 3Q + 2,5.

jR(sin X;C0S X )dx

Tema 2. Boruncienue HHTErpajioB BUAA

jsinm X-c0os" xdx

. Beiuncienue nHrerpaion

sinowx - Cos Bxadx

BUIa . Berancienne HWHTCIpajiOB BUA J.

J COS aX - COS Bxdx j sinox - sinxdx

2. Haiimute 00mryro ce0eCTOMMOCTb BBIITYCKa 15 arperatos, €ciiv CTOUMOCTh 4 THJIOTHBIX
arperatoB coctaisieT 6,02 MiH py0., a ipeesibHas ce0eCTOMMOCTh TPOU3BOACTBA Q € TMHMUIL
npoaykuuy 3anana ¢pyskmumeit MC(Q)=1-1/(Q+1)3.

Tema 3. IlonsTue onpeaeneHHOro uHTerpana. ['eomeTpruueckuii 1 SJKOHOMUUYECKUI CMBICIT
onpezneneHHoro uHrerpana. OCHOBHBIE CBOWMCTBA ONPEACICHHBIX HHTETPaloB. BrluncieHue
onpezaeneHHoro uurerpaia. @opmyna Herorona-Jleitonuua.

3. Haiinute n006aBOYHYIO BBITOJY MOTPEOUTENsS W MPOU3BOAUTENS MPOAYKIHH (DUPMBI
MEXOBBIX W3JCIINH, €CIM W3BECTHHI (YHKIIUM IIEHBI CIpoca W IEHBI NPEUIOKCHHS Ha
npoaykiuio Pp = 500/(Q - 5) , Ps = Q — 45. Paccuwuraiite, Kak U3MEHUTCS 100aBOYHAs BHITO/A
noTpeduTeNs Npy BBEJEHUH HA MPOAYyKIHio Hasora B pazmepe 100/9 % c uzgenus.

Tema 4. Ilonarue HecoOCTBEHHOTO HHTerpasia | poja, €ro TreOMETPUUYECKH CMBICI.
Beruucnenune HecoOCTBEHHOT0 MHTerpaia 1-ro pona. CBoiicTBa HECOOCTBEHHOIO HHTErpana 1-ro
pona.

4. EsxeTHEBHBINA JJOXOJ TOPTOBO-PA3BIIEKATEIILHOTO IIEHTpa paBHOMEpHO pacteT oT 0,8 10
0,9 munH py6. B neHb. OneHure rogoBod 1oxoJ 53 IIeHTpa, €cild Ha BbIPYUYEHHbBIE JIEHBIH
MPOUCXOIUT HEMPEPHIBHOE HAYMCIIEHUE MTPOLIEHTOB UCXO/s U3 rojloBoi cTaBku 12%. CpaBHuTE
€ro C HapalleHHOW CyMMOM TpU HEMPEPHIBHOM MOTOKE MOCTOSHHOTO eXenxHeBHoro noxona 0,85
MJIH pyO. IIpH TOH ke roJI0BOM CTaBKe.

Tema 5. OObikHOBeHHOe muddepeHaTbHoe ypaBHeHHEe. (OCHOBHBIE TOHSTHSL.
Juddepenumansaple  ypaBHeHHs mepBoro mnopsiaka. 3amada Komm. [luddepenuumanshbie
YpaBHEHMS € pa3JeNsonmmMucs nepeMeHHbIMu. OnHopoaHble AuddepeHnnanbable ypaBHEHHUS.
Jluneitasle nudpepenumanbHble ypaBHeHHs 1-To nopsaka. YpaBHenue bepHym.

5. Ilyns, peurasce co ckopoctbio 400m/c, mpobuBaeT cTeHy TONIMHON 20 CM U BbUIETAET U3
Hee co ckopocTbio 100 m/c. cunTasi culy CONPOTUBIIEHUSI CTEHBI MPOMOPIMOHATIBHON KBaApaTy
CKOPOCTH JIBUKEHUS IyJIN, HATU BPEMsI IBUKEHUS IIYJIU B CTEHE.
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Tema 6. /Iuddepennmansubie ypaBHEHHS BBICIIMX MOPSIKOB, TOMYCKAIOIINE MTOHIKEHUE
crenean. OmHOponHbie nuddepeHInaNIbHbIE YPaBHEHUS BTOPOTO MOPSIKA C TMOCTOSHHBIMHU
koa(urmeHTamu.

6. 3amanbl ¢yHkuuu crpoca D(t) u npemtoxenus S(t). Onpenenuth 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
quCIOBBIX psanoB. [Ipu3naku cpaBHenwus. [IpusnHak Jlamam6Gepa. [Ipusnak uaTerpansubiii Komm.
IIpu3nak pagukansHelii Kommu.

7. BblumcnuTe, Kakyl0 CymMMy HEOOXOIMMO IMOJIOKHTHh Ha aerno3uT mox 10% roaoBbIX,
4TOOBI €KETOAHO OecCpoUHO moydath 10x01 30 ThIC. pyo.

Tema 8. 3nakomepemeHHbId psia. 3Hakouepexyrouuiics psn. [Ipusnak JleitOnuna.
VYcnoBHasg u abconmoTHasg cxoauMocTH. CBoMCTBa aOCOMIOTHO CXOASAIIUXCS PsiioB. CTeneHHble
psabl. Pannyc u nHTEpBall CXOUMOCTH.

8. B cBsI31 ¢ HecTaOUITBbHOM SKOHOMHUYECKOM cUTyarie U HHQISIHMOHHBIM 0KUIAHUEM
MIPOMCXOUT CHIKEHUE HHBECTUPYEMOTO JIEHEKHOTO MTOTOKA. BEIYUCINTD BETUIHHY MPUOBLITH C
ToyHOCTHIO 10 0,00001 mpu KpaTKOCPOUYHOM BIIOKEHUM:

Q= | qwa,

Pa3IoKUB MOJBIHTEIPAIBHYIO QYHKIHIO B psifl, Tae Q(t) — mpuObLIb, ONTyUSHHAS IPH

HN3MCHCHHUU HHBCCTI/II_IPlﬁ, JACCATKHU ThIC. y.C.; q(t) — OT3BIBUUBOCTD ITPOMU3BOACTBA, t— BpCMms, I'OA.
1

2
j e % dx.,

0

OO0wmue nomMamHue 3aJaHUsA — 33JaHUA, BKIIOYAIOIIHME MTPUMEPBI OJHOIO COACPKAHUS
JJI BCEX yHalIUXCA, BBIIOJIHCHHUEC KOTOPBIX NPEAIIOIaracTtca BO BHCAYAUTOPHOC BpEMsI.

IIpumep o01Iero fOMalIHero 3aJaHus.
Cemectp 1

Tema 1. Matpuiisl, BUJbpl MaTpHull, ASHUCTBUS Haa MaTpuliamu. Onpegenurenu 2-ro, 3-ro u
4-ro MOPSIIKOB: OCHOBHBIE TIOHSITHS, CBOMCTBA, BhIunciaeHue. Teopema Jlamumaca. Panr MmaTpuiisl.

1.Berancnuthb OIIPEACIIUTCIIb.

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

419 12 6

Tema 2. Knaccugukamus cucTeM JMHEHHBIX ypaBHEHMH. PemieHue cucteMbl Tpex
JUHEWHBIX ypaBHEHHUH C Tpems HeusBecTHbIMH. Merton [aycca, meton Kpamepa, ¢ momoripio
00paTHON MaTpHUIIBI.

1. HccnegoBaTh Ha COBMECTHOCTD U PCIIUTE CUCTCMBbI JIMHENHBIX ypaBHeHHfII
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(3% —2X, +4X3 =5
TX —T%y—2X3=0 (7% —2X, + X3 =0 L =27
2% —3Xy + X3 =0
1) $3% —2Xy, —3X3 =5 2) <3X +4Xy + X3 =7 3)<
X1+2X2+3X3=6
Xp —3Xy +4X%3 =1. 2% —3Xy — X3 = 2.

\X]. - X2 +3X3 :3.

Tema 3. BekTopbl: OCHOBHBIE MOHSITHS, IEUCTBUA HaJ BEKTOPAMH B T€OMETPUYECKON U
KoopauHaTHOH Gopme. CKaIsIpHOE ¥ BEKTOPHOE MTPOU3BEICHUS U UX TIPHIIOKEHUSI.

1. JlokasaTk, 4To BEKTOpHI P, §, T 06pasyroT 6asuc B R3 u HaiiTu pasnoxkenue BeKTopa X 1Mo
BekTopam Oasuca: p = (0; 1; 2), = (1;0; 1), 1= (-1; 2; 4), X=(=2;4;7).

Tema 4. DjeMEHTbl aHATUTUYECKONM T€OMETPUM Ha IUIOCKOCTH. YpPaBHEHHUS MPSIMON B
3aBUCUMOCTH OT INapameTpoB. JllmHa OTpe3Ka U JIeJIeHHE OTpe3Ka B 33JaHHOM COOTHOIICHHUHU.
VYcnoBus napajuieIbHOCTH U NMEPHEHIUKYISIPHOCTH MPAMBIX U YTOJI MEXAy HUMH. PaccrosiHue
OT TOYKHA JI0 MNpAMON. YpaBHEHHS IUIOCKOCTM M TPSAMOW B MPOCTpaHCTBE. B3ammHoe
pacnoIoKEeHUE IPSIMOM U IIIOCKOCTH B IPOCTPAHCTBE.

1. CocraButs oOliee ypaBHEHUE MPSIMOM, Npoxosuiei yepe3 Touku (1,2) u (-
2,3).

2. COCTaBUTb ypaBHEHHE IPAMOiL, mpoxomsuieii uepes Touxy M ={1,2} IapaJuyIeIbHO
IPSAMOM X+2y+3=0.

3. Hamucatps ypaBHEHHE MIOCKOCTH, MPOXOAIICH Yepe3 JIB€ TOUKH, MEPHeHIUKYISIPHO
IJIOCKOCTH.

Tema 5. KpuBbie BTOpOro nopsiaka.

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

2. CoctaBuTh ypaBHeHue dutnIica, eciu ero Gokycel F1(0; 0), F2(1; 1), 6onbInas och paBHa
2.

3. Haiitu xoopauHatel (OKYCOB, BEpLIIMH M ypPaBHEHUS aCUMITOT TUIEPOOIIbI
2x? —9y? =18.

Tema 6. Ilpenen ¢dynkuuu. Ilpenen gynkumm B Touke. CBsizb MexAy (yHKUUEH, ee
npenenoM u GeckoHeuHo Mayioil BenuunHOM. IIpu3Haku cymiectBoBanus npezaenoB. OCHOBHbIE
TEOpEMBbI O mpeaenax. PackpeiTue HEKOTOPBIX HeompeaesneHHOocTed. [lepBbIi 3aMedarenbHbII
npenen. Bropoit 3ameuarenpHblii  npenen. CpaBHEHHE OECKOHEYHO MaiblX —(DYHKIIMM.
OKBHUBaJICHTHbIE OECKOHEUHO MaJlble BETMUMHBI.

Haiitu mpenenst Gpynkumit: lim w, im M, lim M,lim

92 2x% —5x 42 xow 2xP —5x 42 xo= x =0
sin3x
1g2x

Tema 7. IlpousBoanas ¢yHKIMHU. 3a1a4M, TPUBOISIINE K MOHATHIO MPOU3BOAHOM. 3a1aya
0 KacaTesJbHOM. 3a/ada 0 MPOU3BOAUTENbHOCTH Tpyaa. OnpeneneHue Npou3BOAHON (DYHKIHU.
CBs3p Mexy HenpepbiBHOCTBbIO U quddepeHuupyemoctsio. IlpaBuna nuddepenuupoBanus.
Qopmynsl  auddepenurpoBanus. JuddepenuupoBanue HESBHO 3aJaHHOM  (PYHKIHH.
Jlorapugmuueckoe auddepeHunpoBanue.
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Haiitn mddepeHnnanb BTOPOTO opsIKa GbyHKIHA:
y= %x%& + %xsﬁ —%’”\/} Y= 0+ 2x¢+2)e% y=2dx -

Tema 8. Ilpwnoxenus mnpousBogHor (yHkiuu. IIpaBuno Jlonurana. Bospacranue u
yObIBaHue (QyHKIMH. MakcumMmyMm W MUHUMYM (GyHKIUU. BBIMYyKI0CTh, BOTHYTOCTH Ipaduka
¢dbysaknun. Touku nepernba. MccnenoBanue QyHKIMH U TOCTPOCHUE ee rpaduka.

1. 3 Tpex OIMHAKOBBIX TOHKHMX JIOCOK M3IOTOBUTH K€JI00 ¢ HauOOJBIIMM MONEPEYHBIM
CCUYCHHUEM.

2. Haiitu pa3Mepbl HIUINHIPUYECKON 3aKPBITON IIUCTEPHBI C 331aHHBIM 00beMOM V U C
HAaUMEHBIIIEH ITOJIHOM MOBEPXHOCTHIO.

3. BeiOpaTh MecTO A1l HOCTPOMKH MOCTa 4epe3 peKy, 4TOObI JUIMHA TIOPOTH MEXKTY JBYMS
IYHKTaMH, PAcIIOI0KEHHBIMH 110 pa3Hble CTOPOHBI OT PEKH, Obljla HAUMEHbIIASL.

4. VI3 Kycka MpOBOJIOKH JUTMHOM L COrHYTh MPSIMOYTOJIBHMK, YTOOBI €r0 IUIOMAAb OblIa
HauOOJIbIIEH.

Tema 9. ®ynkunu nByX nepeMeHHbIX. OnpeneneHne QyHKIUHN ABYX NepeMeHHBIX. JInHnn
ypoBHs. YacTHbIE MPOU3BOIHBIE NIEPBOrO MOpsiika. YacTHbIE MPOU3BOIHBIE BBICIIUX MOPSIKOB.
[Monueiit  muddepennman QyHKIUM [OBYX MepeMeHHBIX. [luddepeHnnpoBanue CIoxKHON
¢ynkuuu. DxcTpeMmyM (QyHKIUH ABYX mepeMeHHbIX. OnpeneneHne s3kcTpeMyma (GyHKIHH ABYX
nepeMeHHbIX. HeoOxonumoe yciaoBue —CyHIECTBOBaHMS — SKCTpeMyMa  (YHKLUMH  JIBYX
NIEPEMEHHBIX.

[TycTh TIPOM3BOIUTCS JBa BHJA TOBApOB, 0003HAYMM HMX KoyimuecTBa 4depe3 X u Y. Ilycthb
IICHBI HA 3TH TOBAPbI COOTBETCTBEHHO P1, P2, a pynkums 3atpar C = f(X, y). BeisicHUTB BOITPOC 0
CYIIIECTBOBAaHUH MAaKCHMyMa PHUOBLIN U, €CITH OHA €CTh, TO KAaKOBA €€ BEJTUYHHA.

1. P1=7,P2=9,C=x%+xy + V.
2. P1=8,P2=10, C =3x%+2xy + y°.
3. P1=9,P2=12,C=4x?>+xy + 3y,

Cemectp 2
Tema 1. 3agaga, npuBOAAIIAs K MOHITUIO HEONIPEAEICHHOT0 NHTEeTpaia. OnpenencHne
HEOIPeIeNIEHHOT0 MHTErpalla, ero CBOMCTBa, TaOIUIa HHTETPAJIOB OCHOBHBIX AJIEMEHTAPHBIX
byHkuni. MeTo 16l MHTErPUPOBAHMS: TAOJMYHBIN, C TOMOIIBIO TTOJICTAHOBKH, ITO/IBEJICHUEM IO
3HaK quddepeHmana, o 4acTsim.
Haiitn HeonpeaeleHHbIE HHTETPaIbl:

x°—3x3
1) | ——dx
X4
dx
2) |
8 — 5%
2x+1
3) | ——dx
3x2-3
tg®5x dx
4) | ——
cos?x
dx
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5) 1

X2 +6Xx—1

X—2

6) | dx

X2 —2X +2

J'R(sin X;COS X )dx

Tema 2. Boluncienue HHTErpajioB BHUAA

jsinm X -c0os" xadx

. Beiunciienue uHTerpason

sinowx - Cos Bxadx

BuUaa . Beraucienne HHTErpajioB BUaa '[

j COS aX - COS Bxdx j sinox - sinPxdx

Haiitn HeonpeieieHHbIE HHTETPaJIbI:
[ sindxcos3xdx , |sin5xsindxdx, [sin*xcos®xdx, | sin®xcos*xdx

Tema 3. [lonsiTue onpeneneHHoro uHTerpana. ['eomerpuyeckuii 1 3JKOHOMUYECKHUI CMBICIT
omnpeneaeHHoro uHrerpaina. OCHOBHBIE CBOWCTBA OIPEACNICHHBIX HHTErpayoB. BeluncieHue
onpezaeneHHoro unrerpaia. @opmyna Heiorona-Jleitbnuua.

Breraucnuts OIpCACIICHHBIC HHTCI'PAJIbl

T

1 4 ) 1
1) J (XZ +l)dX  2) J\/;dx ) J- sin4xdx . 4)
-1 1 0

——dx
COoS™ X '

O e [N

Tema 4. IlonsTe HecOOCTBEHHOro HMHTerpana 1 poga, €ro reoMeTpu4ecKUid CMBICIH.
Boruncnenue Heco6cTBeHHOr0 HHTErpana 1-ro poaa. CoiicTBa HeCOOCTBEHHOT0O UHTETpaja 1-ro

pona.

400
dx
1. BbIuMCAUTH UHTETPAT J. =
o L+X
—+00
dx
2. Bemuauciurs I =~
S 1+x
+1 dX

VI-x

3. BbUUCIHATH HHTETpAT I
0

Tema 5. OObikHOBeHHOE muddepeHmanpbHoe YypaBHeHHe. (OCHOBHBIC TTOHSATHSL.
Huddepenunansuple ypaBHEHUs IMepBoro mnopsaka. 3agada Kommu. JluddepenunanbHbie
YpaBHEHMS C pa3JensomumMucs nepemMeHHbIMu. OnHopoaHble AuddepeHnnanbable ypaBHEHUS.
Jluneitasle nudpepennmanbubie ypaBHeHUs 1-ro nopsaka. YpaBHenue bepHymu.

Haiitn oOmmii unrerpan nuddepennuanbaoro ypaBHeHus. (OTBeT MpeaCcTaBUTh B BHJIE

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

3)4/4+ y2dx — ydy = x?ydy. 4)4/3+ y2dx — ydy = xydy.

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:

S nto _ 5n+1
1>,§‘T+5’ 2)Zlon 1 3)2 ’ 4)2 |

n=1 n=1

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

1/

j cos(10XA)dx.

0

N

KoutpoabHas (camocTosiTeibHasi) padoTa — BBINOJIHIETCS HA ayAUTOPHOM 3aHSTUH, B
OTPaHWYEHHBIN MHTEPBAJI BPDEMEHHU U COJICPKUT 3aJJaHUs 110 TPOUIEHHOMY MaTepray.

IIpuMep KOHTPOJILHOI (CAMOCTOATEILHOM PadoThI).

Tema 1.
1. BeIMOMHUTH AEHCTBUS ¢ MaTpUIIAMU
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9 -1 3 1 -3

3 -1

2 0 -1 2 0|(7 -1
1-1 21- : .

-3 1 1, 4 -1|\-3 2

—2 4 4 1 5

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

2 1
f(x)=x2—5x+4,A=( )
-2 3

3. Haittu HemssecTHyI0 MaTpuiy X W3 ypaBHEHHS

el )

4. Haiitn HemsBecTHYIO MaTpuIly X W3 ypaBHEHHS
2 - -6 5
X- = :
-4 3 -10 9
1 2 1

5. Beruucnute onpenenurens matpuipl 4 = |0 -2 3
3 1 1

Tema 2.
1. OnpenenuTs panr MaTpUILbI

1 00 0 5
000 0 O
2 0 0 0 11
2. Pemuth cuctemy nuHEHHBIX ypaBHeHUH MeTosioM: 1) Kpamepa, 2) XKopmana-TI'aycca
X+y—z2=-4
2X+3y+z=-1
X—y+22=6

Tema 3.

—

1. KonnuneapHsle U BekTOphl C, U C,, pasnoxkeHHBle MO BekTopam a u b, rne
¢, =5a+30,C, =4d+b,a={2,-1,5}b={7;1,-3}.

2. TlepneHIUKYISPHBI JTH BEKTOPHI a = {—7'1‘ 2} b= {3' 2, —1} ?

3. KowmmianapHsl i1 BEKTOPHI a ={—1;2; 1} b= { } c ={2;O; 3}?

Haiitu yron mMexny BeKTopaMu AB, AC, rie A(21:3),B(314).C(253).
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Tema 4.

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

2. Pemuth rpaduuecku cUCTEMY HEPABEHCTB:

(X + %5 <8

Xg —2Xy, <2
1= 2% +3X, <9
X =0

| X 20.

Tema S.

1. HaiiTi KoOpIMHATHI IICHTPA U PaJNyC OKPYKHOCTH, €CIIH €€ YPaBHCHHUE 33J]JaHO B BHUJIC:
2X2 +2y? —8x + 5y -4 =0.

2. CoctaBuTh ypaBHeHue dutnIica, eciu ero Gokycsl F1(0; 0), F2(1; 1), 6onbInas och paBHa

2.
3. Haiitu xoopauHaTel (OKYCOB, BEpIIMH U YPaBHEHHUS AaCHUMITOT TUIEPOOIIBI
2x? —9y? =18.
4. BrpIBeCTH KAaHOHHYECKOE YpaBHCHHC napa60nL1, CCJIM H3BCCTHO, 4YTO €€ BCPIIMHA
pacronoxxeHa B Hadajle KOOpAMHAT, OHA PacCIIOIOKECHA CUMMETPHUYHO OCHU 0X, u

MpoxXoauT 4€pe3 TOUKY (2,2)
5. Hanucarts YpaBHEHUC FI/IHep6OJ'IbI, c€Clin €€ CI)OKYCLI HaxoaiATCsa B TOYKaAX Fl(—2,0),

F, (2,0), a JUIMHA ee JeHCTBUTENBHOM ocH paBHa 1.
Tema 6.

Beraucnauts npenenst QyHKITUN:

i X=8 A ! im X2 —4x? +3x -1
a) x—>8§/;_2 b) x—>—lx2+3x+2 ) X—>OOX3+3X2+2X—2
Tema 7

Ix? +x—2-(x2 +1)

%x4—1

Haiiti mpousBoanyto Gyakuun Y =

Tema 8.
UccnenoBate ¢yHKmo Merogamu auddepeHImaibHOr0 HCUUCIEHUS W TOCTPOHTH
. x’ -3
rpaduku ux QyHKIUN: Y= i3

Tema 9.
NsBectHo, uto R(Q) — ¢ynkumus noxoma, a C(Q) — ¢yHKIuMs 3aTrpaT Ha MPOHM3BOACTBO
toBapa. Mccnenosars ¢pyakmmro npuodsuta 11(Q), mocTponuts ee rpaduk 1 onpeaeTuTh BETUINHY
MaKCHMaJIbHON NMPHOBLIH.
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R(Q) =20Q - Q% C(Q) = 2Q%-10Q? + 32Q - 75.
Cemectp 2

Tema 1
BrraucianThs uHTErpasb:

_)d

1—6X +5x%dx
1 | .

J'(\/_

2) [(5 -1)(5" +1)dx;; 3)
Tema 2

Haiitn HeonpeeleHHbIE HHTErPalbl: [ sindxcos3xdx

Tema 3

Breraucnuts HUHTCI'paJIbl:

j(x2 +1)dx

Tema 4

+00
dx
Brrauciauts HHTCIrpal I >
o L+ X

Tema 5

Haiitu oOmmit uaterpan auddepeHnnanbHOro ypaBHeHMs..

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

1.y =xe y(0)=0,y(0)=0.

2. xy'=y.
Tema 7

[Tonp3ysick HEOOXOAUMBIM  yCIIOBUEM CXOAMMOCTH YHCJIOBOTO Dpsila, I0Ka3aTh

PacxoAUMOCTh CIEAYIOUIUX PSAI0B:

1) Z4n+5 2) len 1
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Tema 8

Pa3noxuts B psg MakiiopeHa crneayronue GyHKINH:

1) y=€":2 y=Inl-2x).

Tect (mOCT-TECT) — TECT HAa OLIEHKY, MO3BOJSIOUIMI MPOBEPUTH 3HAHHS CTYACHTOB IO
MPOMICHHBIM TEMaM.

IIpumepsbl TECTOBOIO 3aaHMSI.

Tema 1
Omnpeneanrenu
1 Onpenenurenp MNpeCcTaBIseT 1. [IpssmoyToapHYO TAOIUILY.
co00H ... 2. Yucmo.
3. [lepeMeHHYIO BEIHUUHY.
4. YpaBHeHHE.
2 Omnpenenurens 0003HAYAIOT 1.A
CHUMBOJIOM ... 2. ®
3. 0
4. Q
3 [Topsamok onpenenuTens paBeH ... 1. Yuciy cTpok.
2. Yucny Bcex 3JE€MEHTOB.
3. Cymme uucia CTpoK U CTOJOIIOB.
4. Pa3HocTH 4ncia CTPOK U
CTOJIOLOB.
4 [Topsnox onpenenuTens
6 2
v 6 PaBeH ...
5 [Topsiaok onpenenurens
0 9
1 10 PaBeH ...
Tema 2
1 Cucrema TMHEHHBIX anreOpandyecKux 1. B Buae onpexnenurens.
YpaBHEHUI MOKET ObITh 3aIIUCaHa .... 2. B maTtpuuHoii popme.
3. B BekTopHOI dopme.
4. B Buje npousBeAeHUS ABYX
CHCTEM.
2 Cucrema Tpex JMHEHHBIX anreOpandyeckux 1. Omnpenenurens cUCTEMBI paBEH
ypaBHEHUH C TpeMsl IEPEMEHHBIMUA UMEET HYIIIO.
€IMHCTBEHHOE PEUICHUE, €CIIH. ... 2. OnpenenuTenb CUCTEMBI
OTJINYEH OT HYJIS.
3. OnpenenuTenb CUCTEMbI PaBEH
€AVHHUIIE.
4. OmnpenenuTesb CUCTEMBI
OTJINYEH OT €/IMHHUIIBIL.

30



Cuctema Tpex JIMHEHHBIX anre0pandecKux 1. OnpenenuTenb CUCTEMBbI PaBEH

ypaBHEHUH C TpeMsl IEPEMEHHBIMUA UMEET HYIIIO.
0EeCKOHEYHOE MHOKECTBO PEIICHUM, ECIIH. . .. 2. Onpenenurenb CUCTEMBI
OTJINYEH OT HYJIS.

3. OnpenenuTesb CUCTEMbl PaBEH
CAMHHUIIE.

4. Onpenenurenb CUCTEMBI
OTJINYEH OT €IMHMUIIBIL.

st penieHus CUCTEMBI TPEX JIMHEHHBIX 1. Onun onpeneIuTeNb.
anredpanveckux ypaBHEHUM C TPEMsI METOJIOM 2. J1Ba ompenenuTens.
Kpamepa HeoOX0AMMO BBIYHUCITUT. ... 3. Tpu onpenenurens.
4. Yetblpe ONpeaeIuTels.
Tema 3
BekTopsl 21(4; 2k;=1) u 6(—1;1; 4) ; _42
TIepHeHIuKYIApHbL, ecu K paBHO ... 3: 2
4. —4
Bekropst a(4;—2k;—1) u b(-1,1,4) é _42
TepHeHIuKyIApHbL, ecu K paBHO ... 3: 2
4. —4
Bexropsr @(4;2k;—1) u b(-110) é _42
MIEePIEeHIUKYISPHBI, €CIIH K pasuo ... 3: 2
4. —4
Bexroper a(4;—2k;—1) u b(-1;1;0) é —42
TepHeHIuKyIApHbL, ecu K paBHO ... 3: 2
4. —4
Tema 4
[Ipsimas npoxoaut yepes Touku O(0;0) u 1. -3
A(-2;1). Ee yrnoBoii ko3 dHUIMEHT paBeH. .. 3
3 1
-3
A 1
2
[Ipsimas npoxoaut yepes Touku O(0;0) u . 2
A(2;1). Ee yrnoBoit ko3¢ GuUIMEHT paBeH. .. 2. 2
. 1
-2
1
4, ——
2
[Ipsimas nmpoxoaut yepes Touku O(0;0) u . 2
A(1;2). Ee yrnoBoit ko3 GUIIUEHT paBeH. .. 2
. 1
-2
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A 1
-2
[Ipsimas npoxoaut uepes Touku O(0;0) u I. 3
A(-1;3). Ee yrioBoii k03 pHIUEHT paBeH... 2. 3
. 1
-3
A 1
-3
Tema S
Ecnm ypaBHeHHE rumnep060sIbl UMEET BH/T 1. 16
2 2 2. 9
=X — -, 1o IMHa ee 3 4
16 0 ’ 4. 3
JICWCTBUTENILHON MOJIyOCH pAaBHA...
JlnHa MHUMOM ocH runepOoJIbl
2 2
Xy
— — . — < paBHa...
4 16
JlinHa NEeWCTBUTEIHHOW OCH THIIEPOOIIBI
2 2
X y 1
T A~ — <4 pasHa...
9 25
OKpYXHOCTB 1. 4(2,3)
2 2 22 2. B(-1,0)
(X —1) + (y + 3) =4 IPOXOUT 3. C(L2)
yepe3 TOUKY ¢ KOOPAMHATAMM. .. 4. D(1,1)
Tema 6
IlepBbIil 3aMeUaTeNbHBIN NPEIET PaCKPhIBAET l. wo—w
HEOIPEIEIIEHHOCTh BH/IA. .. 5 0
' 0
3. 17
o0
4. =
o0
Bropoii 3aMeuaTenbHbli Ipeaest pacKpbIBacT l. wo—w
HEOIIPEAEIEHHOCTb BUIA. .. 5 0
0
3. 17
o0
4, —
o0

Bropoli 3aMeuarenbHblil Ipeaest Mo3BoJsSeT
ONPEAEIUTD ...

1. Konmebanue 1ieHsbI.

2. HavanpHBIN KanmuTall.

3. YcTaHOBUBIIYIOCS LIEHY.
4. IIponeHTHI O KanuTaiy.
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1.0
[Tpenen lim paBeH 2. ©
x—o 6X —1 3.5
4.6
Tema 7

[Ipenen oTHomeHUs npupamieHus: GyHKIII

Ay x mpupamennio aprymenra AX mpu
AX —> 0 -sr0:

1. beckoHeuyHo OOJIBIIIAS BEIUYHMHA.
2. IlocTosiHHAs BEJIMYMHA.

3. [IpousBoaHas GyHKIIMH.

4. beckoHeYHO MaJiasl BEJIMYMHA.

Ecnu nepeMeHHbIe BEIMYMHBI X H ) CBSI3aHbI
IPOU3BOJICTBEHHON (yHKImeil Y = f (X) , TO
OTHOLIICHHE
—— BBIpaXKaeT

AX

1. CxopocTb u3MeHeHus (QYHKITHH.
2. [Tpon3BoHYIO (DYHKITHH.

3. Mudbdepennman Gyakmm

4. CpenHIol0 CKOPOCTh U3MEHEHHUS
GyHKIHH.

Ecimu MNEPEMCHHBIC BCJIMYUHEBI X U y CBA3AaHbI

HpOU3BOJICTBeHHON dyHKImeil Y = f (X) , TO

. A
lim 2y
Ax—0 AX
BLIpa)KaeT

1. CkopocTh u3MeHeHHs! (PYHKITHH
2. IIpon3BOHYIO (DYHKITHH.

3. duddepennman Gyaxunun
4. CpelHIOI CKOPOCTh H3MECHEHUS

(GyHKIMH.

Ecin nepeMeHHas BEIMYNHA ) SBISIETCA
(byHKIMEH TepeMeHHON BEIMYUHEI X , T. €.

y = f(X),To

lim — BBIpa)KaeT
Ax—0 AX

1. CkopocTb n3MeHeHHs (yHKIIHU.
2. IIpon3BOHYIO (DYHKITHH.

3. Auddepennnan GyHkmum
4. CpenHI0I0 CKOPOCTh U3MEHEHHUS

(GyHKIIH.

Tema 8

CKOJIBKO pa3 HYX HO
npoaudepeHIupPoBaTh PYHKIIUIO OHOM
MEPEMEHHOM, YTOOBI UCCIIEIOBATh €€ Ha
IKCTPEMYM

CKoJbKO pa3 He00X0AUMO
npoauddepeHIupoBaTh GYHKIIUIO OTHOM
NepPEMEHHOM, YTOObI HAUTH UHTEPBAJIbI
BBIITYKJIOCTH U BOTHYTOCTH €€ Tpaduka

PPN EPppODNDPE
WN R Olwhr~RrRO

ITpu uccnenoBanuu GyHKIUN

y= f (x) U MIOCTPOEHUU €€ Tpaduka,
IPOU3BOJHAS MEPBOrO MOPsAKA MO3BOJISET
HaWTH:

1. YpaBHEHHS aCUMIITOT.

2. DKCTpeMyM (QYHKIIHH.

3.Koopaunatel  TOuek
rpaduxka.

4. KoopinHaThl TOUEK MepeceueHust
¢ ocer0 OX.

neperuba

Tema 9

YacTHOe npupaiienue GyHKIuu

z=f (X, Y ) no nepemMeHHOM X HAXOAAT ...

1. 3anaBas nmpupanieHue AX n
OCTaBJIsIsl IEPEMEHHYIO )
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HEN3MEHHOH.
2. 3aiaBas pupamicHue Ay 51

OCTaBJISISI IEPEMEHHYIO X
HEU3MEHHOM.

3. Bagasast npupamenns AX u Ay.
4. OcraBiisisi IepeMEeHHbIE

HEU3MEHHBIMH.
YacrHoe npuparienne QyHKIuI 1. 3amaast npupamenne AX u
z=f (X, y) 10 IEPEMEHHOM ) HaXOJIAT ... OCTAaBJISIS IEPEMEHHYIO )
HEU3MEHHOM.

2. 3ajaBas mpupamicHue Ay u

OCTaBJISISI IEPEMEHHYIO X
HEW3MEHHOIA.

3. 3agaBast mpHUpaICHHS AX u Ay.
4. OcraBiisisi nEpeMEHHbIE

HEU3MEHHBIMH.
Ionuoe npupaiieHne QyHKIHH 1. 3apaBas npupaieHue AX u
z=f (X, y) HaXOmAT ... OCTaBJIAsA IEPEMEHHYIO Y
HEU3MEHHOM.

2. 3aiaBas npupaiieHue Ay u

OCTaBIIsisl IEPEMEHHYIO X
HEU3MEHHOMU.

3. 3ayaBast mpHUpaICHUs AX u Ay.

4. OcraBisis nepeMeHHbIE
HEU3MEHHBIMHU.

YacTHy10 IpOU3BOJHYIO (PyHKINN 1. B npeanonoxenuu , 4to
HepeMeHHas1 ) IOCTOSTHHAS.
2. B npeanonoxeHuu , 4to
NIEPEMEHHAs X TIOCTOSIHHASL.
3. B mpenmnonoxeHuu , 4to y U x

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

IIOCTOSIHHBIE.
4. B npeAnonoxeHuu , 4to y U x
IIEPEMEHHBIE.
Cemectp 2
Tema 1
WNHTterpupoBanue — 570 AEUCTBHE... 1. PaBHOE IpOM3BOAHOM C

MIPOTHBOIOJIOKHBIM 3HAKOM.
2. PaBHoe nuddepeHunpoBanmio ¢
MIPOTHBOIOJIOKHBIM 3HAKOM.

3. ObpartHoe audepeHIHPOBaAHUIO.
4. O6patHoe nuddepeHITTPOBAHHIO C
MPOTHUBOIIOJIOKHBIM 3HAKOM.

Oyuxius F (X) HaspIBaeTCs nepBoobpasmoit | 1. F '(X) = f (X)
st pyHKIMN f (X) , €CIIH... (boJiee 01HOTO 2. f ’(X) =F (X)
OTBETa) 3. dF (x) = f (x)dx
4. dF (x) = f(x) +dx
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MHo3kecTBO BceX NepBOOOpPa3HbIX IJIs

dysxumn | (X) UMeeT BUJI...

1. dF (x) = f (x)dx

2. [ f(x)dx=F(x)+C
3. dF (x) = f(x) +dx
4. [ f(x)dx=CF(x)

: [TepBooOpasHas pyHKIMH ) = x5 paBHa... 1. 5x*
2. CX°
3. %xﬁ
4 % x®
Tema 2
1 Y CTaHOBUTH COOTBETCTBUE UHTErpAIa U 1. — COS( X+ 1) +C
§ i:
Hepeee p:l >Hon 2. COS(l - x) +C
1 | (x" =Ddx i
- 3. e +C
2. |e'dx v
.- . 4- — — X + C
3. |sin(l—x)dx S
4. Isin(x +1)dx
2 VY CcTaHOBUTH COOTBETCTBUE UHTETPAJIA U 1. xInx=x+C
epBOOOpa3HOM: .
sin3x
e dx 2. +C
1. 3
*3x+1 1
2| In xdx 3. §In|3x+1|+C
' cos3x
3. | COS 3xdx . e
4, J. sin 3xdx
3 Y CTaHOBUTH COOTBETCTBUE HHTETPAJIA U
nepBo.o6pa3H0171: 1 In |X n 5| +C
1. | ctgxdx .
J J 2. Insinx|+C
x+5
2. ] e dX 3. ex+5 + C
[ 1
3. |19 2xdx 4. —ZInlcos2x/+C
dx 2
s |
X+5
4 VY CTaHOBUTH COOTBETCTBHE MHTETPANIA U 1
TIepBOOOPA3HOIA: 1 ety
1 J‘ dx 3
13,1 2. sin(x—4)+C
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2. [e¥dx
3. 'cos(x—4)dx
4. 'sin(x—4)dx

3, 1In|3x—1|+C
3

4. —cos(x—4)+C

Tema 3

OrnpeiesIeHHbIN HHTETPal BBIPAKAET
porecc. ..

1. CymmupoBaHus.

2. YMHOXEHHUS.

3. CocraBiieHus 6anaHca.

4. OnpeneneHus MPOLICHTOB.

["eoMeTprueCcKHii CMBICI OIPEICIIEHHOTO
MHTETpajia — 3T0. ..

1. VYrox HakiI0HA KacaTeabHOH K
rpaduKy QYHKIIMH B TOUKE KacaHusl.

2. Ilnomaab KpUBOJIMHEUHOM
Tpanenuu.

3. O0beM Tena BpalieHus.

4. CKOpOCTb IBHIKEHUSI TOUKHU.

a
3HaueHHe UHTerpana j f (X)dX PaBHO. ..
a

b

a

3HavyeHre HHTErpalia J f (X)dX paBHo. ..

b

1. — [ f(x)dx

2. —Tf(x)dx
b
b

3. Ejf(x)dx
aa

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

Tema 4

Y HECOOCTBEHHOTO MHTETpana. ..
(6omee oHOTO OTBETA)

I. Otpesok UHTETpUPOBAHUS
KOHEYEeH, a  [OJAbIHTEeTrpaJibHas
byHKIMSA HEorpaHUYEHHA B

HEKOTOPOU TOYKE 3TOr0 OTPE3KA.

2. IlepeMeHHBII BEpXHUII IpeAEI.

3. Xorts Obl OJIMH U3 IPEJEIOB
MHTETPUPOBAHUS CTPEMUTCS K
0ECKOHEUHOCTH.

4. OTpe30Kk  MHTErpUpOBaHUSA
KOHEYEH u MOJIBIHTETpaJIbHAS

(I)yHKI_II/I}I OrpaHMY4CHa HAa HCM.
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0 dX 1. OmnpeneneHHBIM.
- 2. HeomnpeneneHHbIM
Nurterpan 2 Ha3bIBaETCH. .. ) p )
1 X+ 3. HecoOcTBEHHBIM.
4. TaOnUUHBIM.
% 4y 1. 1
HNuterpan | — paseH... 2. 0
3. -1
1 4. o
T dx % é 2
WuTerpan —5 PpaBeH... ' ’
5 X 3. 0
4, OO
Tema 5
f1 (X)@1 (X)

YpaBHeHue BUaa y' =
f2 (X)92(X)

SIBJIIETCSL YPABHEHUEM ...

1. C pazpensromumucs
NepEeMEHHBIMH.

2. bepuymiu.

3. JIunerHbIM.

4. OgHOPOIHBIM.

YpaBHeHue BUaa

y,:f(y

— | ABJSICTCA YPABHCHUCM ...
X

1. C pazaensronumucs
epPEeMEHHBIMH.

2. bepnynu.

3. JIuHelHbIM.

4. OTHOPOIHBIM.

YpaBHEeHUE BU1a
y' +P (X) y= Q(X) SABJISIETCS yPABHEHUEM

1. C pazpensromumucs
NepEeMEHHBIMH.

2. bepuymiu.

3. JInHEeHEBIM.

4. OTHOPOIHBIM.

YpaBHeHue BUIa

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

SIBJIIETCSl YPABHEHUEM ...

1. C pazaensronmucs
EePEMEHHBIMH.

2. bepnymnu.

3. JInHEeHHBIM.

4. OTHOPOTHBIM.

Tema 6
Eciu KOPHH XapaKTEPUCTHIECKOTO _ kX koX
P paKtrep 1. y=Cxe™ +Cyxe
ypaBHEHHUS, KOTOpPOE COOTBETCTBYET ) .
OJIHOPOTHOMY mudepenimansiomy| o Y= Cle Xy Cze 2
YPaBHEHHIO BTOPOTO  MOPSJKA, SABIAIOTCS x o
. k 3. y=Ce* -Cxe®
pa3IMYHBIMU IeiCTBUTENBHBIMA ncTaMu K| u
4. y=gh.g"
k 6 - Y=
5, TO o0lee peluleHHe OXHOPOIHOTO

T depeHIaIbHOr0  YpaBHEHUS
TOPSI/IKA 3aIUTIETCS B BHJIE. ..

BTOPOTO

OO6mmM pereHreM JTUHEHHOTO OTHOPOTHOTO
Qg QepeHInaIbHOr0 YpaBHEHHUS BTOPOTO
MOPSAJIKA C TIOCTOSITHHBIMU KO3 PUITIEHTaMU

y” _5)/ + 6y =0 spusercs. ..

1. y=Ce™* +C,e™
2. y=Ce™ +Cye*
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_ 2X -3x
3. y=Ce”"+Ce
_ 2X 3X
a. y=Ce”" +xCe
JuddepeHunanbHbIM ypaBHEHHEM C 1. Y +Xy=C0SX
pa3IeNSIOIIUMHUCS TIEPEMEHHBIMHU SIBIISICTCA. . . - 5 5
2. Yx"+y =X
3. Y +Xxy=2X
4. Y +XY =xp°
OO6mum pemenueM auddepeHInanbHOTO X
_ n3X "2
ypasuenus V" = e spnsercs GyHKIWMA. .. Ly=¢e"+ Cl 2 + sz + C3
2 y_ie3X+C +Cpx+C,
27 2 2
3X
3. y= —e +Cx+C,
27
1
4. y=—e¥+Cx*+C,
27
Tema 7
© 1 1. Cxopgsammmcs.
lMapmonnueckuit psa Z— SIBIIICTCA ... 2. Pacxoasiumes.
n=1 3. AOCOIIOTHO CXOIAIINMCH.
4. YCa0BHO CXOISIIUMCS.
[Tpusnak JleiOHMUIIA MPUMEHSIETCS TIPH 1. 3HAKOMOIOKUTEIBHOTO.
UCCIIEIOBaHUM psfa. .. 2. 3HaKouepenyoLIerocs.
3. OYHKIIMOHATIBHOTO.
4. Psina Oypoe.
1. ®ynHkumei ot X.
OO0muit JIeMEHT YUCIIOBOTO psija Zun 2. dyHKumeit ot N,
n=1 3. ®dyHKIMEH OT U.
ABIISICTCA. .. 4. beckoHeUHOI BEIUYHHOM.
Ecnu uncnoBoit psx Z a, L r!u;ro]o A =1
n-1 2. lima, =
CXOIUTCS, TO ... N—>a0
lima,
3. N— 2
4. lima, =0
n—o
Tema 8
Psan 3aman oOImMM 371€MEHTOM 1. 2
1 2. 5
a = . Torga nATeIN 2EMEHT psna 1
" B5n-2 3. —
paBeH. .. 23
4, 1
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Psan 3aman oOmImmM 31€eMEHTOM 1. 3
1 1
a, = —— .~ - Torna tperuii anemeHt 2. ——
3"(n +1) 108
psiia paBeH. .. 1
3. =
3
4. 1
= 4n-1 15
Psan 3aman cymmoint Z— . Torna 2. 3
= N+1 3. 4
YETBEPTHIN DJIEMEHT PsAa PaBEH. .. 4. 1
0 3” 3
Psan 3aman cymmoit Z - Torma 1. =
n=1 5 ° n 5
= 2. 4
YETBEPTHIN IIEMEHT Psijia PaBeH. ..
P prap 3. 513
34
4, —
5*-4

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

WHMBUYaJbHON Y4eOHO-UCCIIEI0BATEIbCKON JICSITEIIBHOCTH, UMEET PEeriaMEeHTUPOBAHHYIO
CTPYKTYpPY, coaepkanue u odopmieHue. B ycTHoW Qopme peammsyercs Kak TOKIaa Ha
KOH(EpCHINH.

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.

Bonpocs! 1u1s1 npoBeaeHUs MPOMEKYTOYHOT0 KOHTPOJIS

JUIA

00paboTku

IIpumepHbie TeMbl pedepaToB (TOKJIA0B) JAJIA NPOBeIeHHsI KOH(epeHIIUn:
. Onpenenureny U UX NPUIOKEHUS.
. IIpnito>xeHns MaTpuLl B 5)KOHOMUUYECKHUX MOJEIIAX.
. [Toctpoerne 0OpaTHON MATPHIIBI JIEMEHTAPHBIMU PEOOPA30OBAHHUSIMH.
. Meton XKopaana-I'aycca perieHns cucTeM JIMHENHBIX YPaBHEHUM.
[Tpunoxenus TMHENHON anreOphl B 3a/1a4ax IKOHOMUKH.
. I[lpunoxeHnns BEKTOpHOH anreOpbl B 3a1a4aX SKOHOMHUKH.
. [IpnnoxeHnst aHATUTUYECKON T€OMETPUH B 3a/1a4aX S3KOHOMMKHU.
. [IpunoxxeHuss MaTeMaTU4ECKOr0 aHAIN3a B D)KOHOMUYECKUX MOJCIIAX.
[Ipunoxenuss (QyHKIUM HECKOJIBKUX  MEPEMEHHBIX

pe3yJIbTaToB

Komnerentus: OK-7 — cnocoOHOCTh K caMOOpraHU3aIli U CaMO0Opa30BaHUIO.

Bonpocsl k 3auery:

1 cemecmp
. Ilonstue BekTopa. Onepanuu Haj BEKTOpaMHU.
. Paznoxxenue no 6asucy. Cucrema KOopAUHAT
. CkansipHO€ NPOU3BENECHUE

. BexTopsl B mpocTpaHcTBE

. IIpoctpanctBo R". N — MepHBIC BEKTOPHI U ONEPALIUK HAJl HUIMU
. CxamsipHoe nponsBeieHne B R".

. JInuneliHas 3aBUCUMOCTBb BEKTOPOB
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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

JuddepennmansHoe ucynucineHne GyHKINH OTHOH TepEeMEHHON.
HenpepsiBHOCTH QyHKIINT

[IpousBoxnas GpyHKIMM.

AJITOPUTM HaXOXKACHHSI TPOU3BOIHOM

. 3aBUCUMOCTB MEX]ly HETIPEPHIBHOCTHIO U U (HEepeHIIPYEMOCThIO (DYHKIIUU

[TpaBuna nquddepeHmpoBanus

[TpousBogHas CIIOKHON PYHKIIMH

[Tpon3BonHast 0OpaTHON PYHKIUU

Jlorapupmudeckoe nuddepeHnrpoBanme

[Tpon3BOIHBIEC BBICIIHNX TTOPSIKOB

[Tpou3BoiHBIE HESIBHON (PYHKIIMH

['eomeTpuyeckuii CMbICT TPOU3BOIHOM

MexaHn4eCcKul CMBICII IIPOU3BOIHOMN

Juddepenunan pyHkuuu

['eomerpuueckuii cmbica quddepeHmana

[Tpumenenue auddepennnana B NpuOINKEHHBIX BHIYUCIECHUSIX

CgoiictBa qudepeHunpyembIx GyHKIHHA

[TpaBuiio Jlonurtans u ero npuMeHeHHE K HaXOXKACHUIO npezena QyHKIUU

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.
57.
38.

[Tpenen pyHKIMM HECKOIBKUX MMEPEMEHHBIX
HenpepbIBHOCTh QYHKIIMU HECKOJIBKHUX 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

Onpeneanrenu
9 3 9 1.3
2. 9
Onpenenurens 0 -1 2 paBeH... 3. =27
4. 11
0O 0 3
0 20 L 26
2. 46
Ompenemurens | 3 4 5| pasen... 3. -13
4. —46
-1 7 6
MaTtpunsi
3 01 1. 0
Panr matpunpt 4 = 6 -2 5 g g
6 0 2 41

PaBen...

B BUJIC MaTpHULbl MOKHO NPCACTABUTD. ..

1. ITpon3BOIHYIO PYHKIIMH.
2. Iuddepenmman.
3. CucremMy ypaBHEHHUH.
4. HeonpeaeneHHbIN HHTETpal.

3aiaHbl MaTPUILIbI

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

T
Cymmoit A" — 2B ssnsercs...

48
L |65

44

0 -10
o |5 -1

4 —4

8 18 20
3 16 13 20)

1-3-8
Y12 -1 —8)

Han marpunen

1 2
A= 4 4 MOYKHO BEBIIOJIHUTD
JIICUCTBUE. ..

1. TpancnonnpoBanus.

2. Jlenenus Ha Ipyryro MaTpuIly.

3. Bo3BeneHus B CTENEHb.

4. U3BnedeHuss KOpHS JIIOOOH
CTETICHH.

JIJIs CyIIECTBYOIIETO MPOU3BEACHUS MATPHII
Asx3Bmxn=Cax2 , 3HAYUCHUSIMH M U N ABIISIOTCS
4Hucna. ..

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

1. Hucny ee CTpoK.

2. Yuciny ee cToJIOIOB.

3. CyMMe KOJIMYECTBA CTPOK U
CTOJIOIOB.

4. HauBbIclIeMy MOPAJIKY
OTJIMYHOTO OT HYJISI MUHOPA.

CucremMbl JIUHEHBIX YPABHEHUI

1 Pemennem cucreMsl TMHENHBIX YPaBHEHUN 1. IlepemeHHbIE X, Y, Z.
HAa3bIBaIOT. .. 2. HabGop 3HaueHwmii
MEePEMEHHBIX, 00paIIAIOITIit
YpaBHEHHUS CUCTEMBI B BEpHbIE
TOKJIECTBA.
3. Onpenenurens.
4. HabGop 3Ha4YeHU# IepeMeHHBIX,
oOpalnaronuil ypaBHEHHUS] CUCTEMBI
B HEBEPHBIE TOXKJIECTBA.
2 Cucrema IMHEHHBIX anreOpanyecKux 1. Omnpenenuresnb CUCTEMBI paBeH
YpaBHEHUI HA3bIBAETCSI OJJHOPOJIHOM, €CIIU.... | HYIIIO.
2. CBOOOHBIC YJICHBI PABHBI
HYJIIO.
3. CBoOOaHBIC YICHBI PAaBHBI
CAMHHUIIE.
4. OnpenenuTtesb CUCTEMBI HE
paBeH HYIIIO.
DJieMeHTbl BEKTOPHOI0 aHAJIU3a
1 PaccTosHue Mexny TouKaMu A(—B, _4) ; ig
u B (6,8) PaBHO ... 3. 15
4. 10
2 - w 1. 0
Ecnu ‘a‘=0,51/1 b‘=8,a 37
- - 2. —
a-b= 2\/E , TOTJIa YTOJI MEX1y BEKTOpaMu 4
PaBEH... T
3. §
T
4, Z
KsagpaTnunsie popmbl
1 KBanpatuunas ¢opma: 1. I'maBHBIE MMHOPBI €€ MATPULIBI HE
1. [TonoXUTENBHO ONpEENIeHa, ECIH... OTpPHULIATEIIbHBI.
2. OTpunaTensHO OINpeesieHa, eCiH... 2. I'maBHBIC Ye€THBIE MUHOPHI €€
3. [1on0XUTENBHO MOTYOIIPEACIICHA, ECIH. .. MaTpUILbl HE OTPULATENbHBI,
4. OTpuuartenbHO MOJYOPEAeIIeHA, €CIIH. .. HEUYETHBIC — HE TOJIOKUTEIIbHBI.
3. 'maBHBIE MUHOPBI €€ MaTPUIIBI
MTOJIOKUTEITHHBI.
4. I'naBHBIE YETHBIE MUHOPHI €€
MaTpPHIIbI TOJIOKUTEITbHBI, HEUETHBIE
— OTpUIIATEIIbHBI.
IlpuioxkeHusi TEOPMU MATPHUIl M BEKTOPHOI'0 AaHAJINW3a B IKOHOMHYECKUX MOIeJIsIX
1 \ B monenu JleonTheBa 4ncI0 NPOU3BOISAIINX \ 1. PaBHO unciTy TOTpeOISIONIX
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oTpacieil...

oTpacien.

2. MeHbIie ynciia moTpeOISIONUX
oTpacien.

3. bonb1e yncna noTpedIsIrommx
oTpacien.

4. He 6onpiiie uncna
NOTPEOIIAIONIUX OTpacieil.

IIpocTaBUTH COOTBETCTBUE:
1. YpaBuenue mozaenu JIeoHThEBA.
2. Matpuna npsiMbIx 3aTpar.
3. Koneunoe norpebienue.
4. Matpuua oJIHbIX 3aTpar.

a1 .- A
1. A=

any - Anp
2.Y =(E-A)X
3.5=(E-A)"
4. X =8Y

AHAJINTHYECKAS] TeOMeTPUS

IIpsimas, mpoxopsiias yepes TOUKU

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

1. —x+2y+z+3=0

x-1
X2 _9

2. 2x—y+z+5=0
MEepPHEHANKYIISIPHA TIJIOCKOCTH ...
3. 2x+y+z=0
4, x—y+3z+1=0
. 1. 4
Koopmunara Xg Toukm A(XO 1, 2) , 2 3
NPUHAJJICKAIIECH TNTIOCKOCTH 3 2
3x+y—22—3=0,paBHa... 4. 1
KoMmmuiekcHble ynciia
3nauenne \ — 4 PaBHoO ...
3nauenne \/— 9 PaBHO ...
BBenenue B aHaIn3
VYka3zare 0051acTh onpenenacHus: QyHKIINI 1. (—oo; +0)

2. (—0;-3)U(-3;3)U(3+0)
3. (—o0; =3) U (3; to)
4. (=o0; =3] U [3; +o0)

VYkazare 00J1aCTbI0O onpeaenaeHus QyHKIUN

1. (—o0; +0)

e x-1 2. (—0;-3)U(-3;3)U(3;+0)
X*+9 3. (~o0; —3) U (3; +o0)
4. (—oo; —3] U [3; +o0)
IIpene M HeNMPEPBLIBHOCTH
i 1.0
ITpenen 1M aBeH 2.0
P e 6x—19 " 3.5
4.6
] _ 1.0
[penen lim paBeH 2.0
x—0 4X + 3 3.—7
4,4
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JAunddepenunanbHoe ucuncieHne QyHKuui
0aHOi1 nepeMenHo. IIpousBoaHas GyHKIUH U ee CMBICJ

[IpownsBogHas GyHKIUH 1. =3sin3x
Y =C0S3X pasna... 2. 3sinx
3. 3sin3x
a. —3sInX
IIpousBoanas GpyHkunu 1 COS(X3 . 8)

y= Sin(x3 —8) paBHa...

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

HccaenoBanue GyHKIMHA M OCT

OcHHe Irpa)MKoOB

CkoJpKO TOYEK nepernda uMeeT QyHKIHS 1. 0
2X 2. 1
Y=——.. 3. 2
X +1 4. 3
VYxkaxure Buj rpaduka GyHKIUM, 115 v y *

KOTOpOU Ha BCEM OTpPE3Ke [a ;b}

OIHOBPCMCHHO BBITIOJIHAOTCS YCIIOBUA:

y>0,y'>0,»">0...

1.D|a by o O a b
¥ ¥
3. Dla ICI_':,:_' 4.D|a by

JAudpdepenunanbHoe HCHHCTEHHE (PYHKIUI HECKOJIBKHX IepPeMEeHHBIX

YactHoe npupaiieHue GyHKIUU

z="f (X, y) 0 MIEPEMEHHON X HAXOJIAT ...

1. 3amaBas npupamenne AX u
OCTaBJIsIsI IEPEMEHHYIO Y
HEU3MEHHOM.

2. 3ay1aBast IpUpaIicHue Ay u

OCTAaBJIASI IEPEMEHHYIO X
HEW3MEHHOMN.

3. 3anasast npupamenns AX u Ay.

4. OcraBiss IepeMeHHbIE
HEU3MEHHBIMH.

YacTtHoe npupalienne GyHKIuU

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

1. 3amaBas npupaiieHue AX n
OCTaBJIsisl HIEPEMEHHYIO Y
HEHU3MEHHOM.

2. 3ay1aBast MpUpaIIiCHAUE Ay u

OCTaBJISISI IEPEMEHHYIO X
HEU3MEHHOIA.

3. 3anaas npupamenus AX u AY .

4. OcraBiss nepeMeHHbIE
HEU3MEHHBIMH.
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Bonpocsl k 3k3ameny:
2 cemecmp
1. IlepBooOpazHast pyHKIUS ¥ HEOIPEICICHHBIA HHTErpaJl.
2. OcHoBHbIE (OPMYIIBI HHTETPUPOBAHHUS
3. MHrerpupoBaHyie ocpeiCTBOM pazyioyKeHHs TIOIBIHTE PATHHOM (DYHKITMH Ha ClIaracMble
4. aTerpupoBaHue MOCPEICTBOM 3aMEHBI IEPEMEHHOMN
5. MlHTerpupoBanue nojseeHueM (QyHKIMH o] 3HaK auddepeHuana
6.1aTerpupoBaHue 1Mo 4acTiam
7. Vlaterpaiibl OT (QyHKIHMA, COAepKAIMNX KBaAPATHBIN TPEeXUIeH
8. MHTerpupoBanme parioOHAIBHBIX APOOCH
9. lHTerpupoBaHue TPUTOHOMETPUIECKUX (PYHKITHIA
10. aTerpupoBannue UppaMOHAIbHBIX (PYHKITUN
11. HeGepy1iuecst uHTErpaibl
12. OnpeneneHHbI MHTErpall Kak Mpeiesl UHTErPalbHbIX CYMM
13. CBoiicTBa onpeIeIEeHHOT0 UHTErpaja
14. CB3b oIpeie]IeHHOTO HHTerpalia C HEOPEIeI€HHBIM HHTETPAJIOM
15. 3ameHa nepeMeHHOM B ONPEACIICHHOM HHTETpajie
16. laTerpupoBaHue 1o 4acTsIM B OIPeIeJICHHOM UHTerpalie
17. O6u1ast cxema MpUIIOKEHUS ONPEACIIEHHOT0 HHTErpasia
18. Boruncnenue miomaziei miockux (Guryp ¢ moMoIiso onpeaeieHHOro HHTerpaia
19. Berunciienne 00beMOB TeJl BpaIlleHUs ¢ TTIOMOIIBIO ONPEACIICHHOT0 UHTerpalia
20. HexoTopble NpUIOKEHUS ONPEAETECHHOTO HHTErpalia B YKOHOMUKE
21. HecoOcTBEeHHBIE MHTETPAJIBI
22. IlpunosxeHusi HECOOCTBEHHBIX MHTETPAJIOB B SKOHOMHUYECKHX 3a7auax
23. ludpdepenmanbupie ypapHeHus. OCHOBHBIC TIOHSTHS U OTIPEACIICHUS
24. luddepennmanbHbie ypaBHEHHS ¢ Pa3AeaOMIMMUCS IEPEMEHHBIMU
25. lupdepenimanbabie ypaBHEHHSI ¢ OJTHOPOIHOMN MPABOM YaCThIO
26. Jluneiinsie quddepeHnnanbHble ypaBHEHUS IEPBOTO MOPSIKA.
27. YpaBuenue bepuymnu
28. JludepeHimanbHble ypaBHEHNS, OITYCKAFOIIVE TIOHVDKEHHUE TIOPSIKA
29. JIuneiiHble oHOPOAHBIE AU(PEepeHIINATbHbIE YPAaBHEHHS BTOPOTO MOPAIKA C TOCTOSHHBIMU
KodduIeHTaMH
30. JluneliHble HEOIHOpPOAHbIE Au(depeHnaIbHble YpaBHEHHS BTOPOro MoOpsiiKa C
HNOCTOSIHHBIMU K03 purimenTamu
31. JIuneitnsie cucteMsl 1 pepeHnanbHbIX YpaBHEHUN
32. Tpumenenvie armapara TuQpepeH MATbHBIX YPAaBHEHHI B S)KOHOMUKE
33. Meron BapHal d IPOM3BOITBHOM MTOCTOSIHHOM
34. IoncraHoBka bepHyum
35. Bumpl udepeHi mManbHbIX ypaBHEHHI BBICILIMX ITOPS/IKOB
36. HucnoBsle psAIbL.
37. Heob6xoauMBblIi MPU3HAK CXOIUMOCTH PSI/I0B.
38. JlocTaTouHble NPU3HAKU CXOJAUMOCTH PAIOB C MOJIOKUTEIbHBIMU YJI€HAMHU
39. CXoauMOCTh 3HaKONIEPEMEHHOTO psja
40. ITpu3Hak cXOAMMOCTH 3HAKOYEPEAYIOLIETOCs psija
41. YcnoBHas 1 aOCOIOTHASI CXOAUMOCTh Psijia
42. OyHKIMOHAIBHBIE PSJIbI
43. CteneHHbIe psAIbI
44. O61acTh CXOAUMOCTH CTEIIEHHOTO psiaa
45. Teopema AGenst
46. ITpusnak Beliepmtpacce
47. Pansl Tennopa u MaknopeHa
48. JleiicTBIIs CO CTETIHHBIMH PsiIaMU
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49. TpuveHeHye psiIoB K IMPUOTVKEHHBIM BBIMHCTICHUSIM
50. Kommnekcusle ynciia. OCHOBHbBIE TOHATHUS

51. Anrebpanueckas popma 3aucH KOMIUIEKCHOTO YHCIa
52. Tpuronomerpuueckas popma 3aHCH KOMIUICKCHOTO YHCIIa

53. TlokazarenbHas (hopMa 3aMMCH KOMIUIEKCHOTO YHCIIa

54. JleiicTBUs HAJ KOMIUICKCHBIMU YHCJIAMH B aJireOpandeckoit popme

55. JleiicTBuUS HAJ KOMIUIEKCHBIMH YHCJIAMU B TPUTOHOMETPUYECKOH (popme
56. JleiicTBus HaJl KOMIUICKCHBIMHU YHCIIAaMH B IOKa3aTeIbHON hopme

57. Pemenue anreOpandeckux ypaBHEHHN ¢ KOMIUIEKCHBIMU KOPHSMU

58. Koaddumument Jxunu
59. JIMCKOHTUPOBAHHBIN JJOXOH

60. DxoHOMHYECKHUE IMPUIIOKEHUA OIIPCACIICHHOI'O HHTETpajia

TecToBbIE 3alaHUuA WA NIPAKTHYECCKHUE 3aIlaHUA

HNHuTerpajibHoe ncuncieHue GyHKuuil 01HON NepeMeHHOM.
HeonpenejienHblii HHTErpaJi

1 WNHTterpupoBanue — 310 IEUCTBHE...

1. PaBHOE pOM3BOAHOM C
MPOTHBOIOJIOKHBIM 3HAKOM.

2. PaBHoe muddepenunpoBanmio ¢
MIPOTHBOIOJIOKHBIM 3HAKOM.

3. O6patHoe nudhepeHIHPOBAHUIO.
4. O6partnoe nuddepeHITPOBaHUIO C
IPOTHBOIOJIOKHBIM 3HAKOM.

2 Oyuxuus F (X) Ha3bIBACTCS 1EPBOOOPA3HON

it pyHKIAA f (X) , €CIH... (0oJIee 0THOTO

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

HHTCrpajia — 3TO...

OTBETa) 3. dF (x) = f(x)dx
4. dF (x) = f(x) +dx
OnpeneneHHbI HHTETPaJ
1 OnpeeneHHbI UHTETpall BhIpaXKaeT 1. CymMupoBaH#s.
MPOLECC. .. 2. YMHOXEHHUS.

3. Cocrapienus OanaHca.
4. OnpeneneHus MPOIICHTOB.

2 ['eomMeTprUYecKuit CMBICIT ONIPE/ICIICHHOTO 1. Yron HakIIOHa KacaTeIbHOU K

rpaduKy QyHKIMHM B TOUKE KacaHusl.
2. Ilmomanb KpUBOJIUHEHHON
Tparneunuu.
3. O0beM Tena BpalleHus.
4. CKOpOCTh IBU>KEHHUSI TOUKHU.

OO0bIKHOBeHHBbIE MM depeHIHATbHbIC YPABHECHUS

1 YactHOMY
HEOJHOPOTHOTO

PELICHHIO

JIMHENHOTO
b depeHIHanTbEHOTO

YpaBHEHHUS y” + 2y' —15y =x+11 no Bumy
€ro NpaBoii 4aCTH COOTBETCTBYET (PYHKIUS. ..

1. Y= A’ + Be™

2. y=e*(4Ax+B)
3. y=Ax*+Bx
4, y=Ax+B

Qg depeHIaIbLHOro

V'+ 1 —20y =0 umeer Bu...

2 OO61iee peuieHre JMHEHHOTO OJIHOPOJAHOIO
yYpaBHEHUs

=

—5x 4x
Ce™+Che

2. G +Ce™
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3. Gt +Ce™
5. G +Ce™
Uncsi0BbIE U CTeNEHHbIE PAJBI
1 * 1 1. Cxopgsammmcs.
lapmonunueckuit psn Z— SIBISACTCA ... 2. Pacxoasmmces.
n=1 3. AOCOIIOTHO CXOISIIINMCH.
4. YCIIOBHO CXOJSIINMCS.
2 [Tpusnak JleiOHMUIIAa MPUMEHSIETCS TIPH 1. 3HaKOMOJIOKUTEIIHHOTO.
UCCIIEIOBAaHUM psifa. .. 2. 3HaKo4epenyoLIerocs.
3. ®yHKIHOHAIBHOTO.
4. Psna Oypoe.
3 Paguycom cxoauMocTH psiga ¢ 00mum 3
2N yn 1. E
aNeMeHTOM &y = —-—— SBJAETCA. ..
3"n , 2
3
3. 2
4. 3

7.4 MeToan4yeckue MaTepuaJibl, onpeae/siiomme Npoueaypbl
OLlCHMBAHUS 3HAHUI, yMEHH i, HABBIKOB U OIbITA eATeJIbHOCTH,
XapaKTepu3ywIMX 3Tanbl GopMupoBaHUs KOMIETEHIIUI

Kontponbs ocBoeHus nucuMmianHbl «MaTteMaTHka» MPOBOAUTCS B cooTBeTcTBUU ¢ [l
KyoI'AY 2.5.1 «Texkymuii KOHTpPOJIb YCIIEBAEMOCTHM U IPOMEXKYTOYHAs AaTTecTalus

00y4aroIIUXCsI».
Tekymmid KOHTPOJIb MO AucCHUIIMHE «MareMarnka» MO3BOJSET OLUEHUTh CTENEHb

BOCHpUATUS Y4eOHOTO Marepuaja M MPOBOAMTCS JUIS OLIGHKH pe3yJbTaTOB H3YYECHUS
pa3aenoB/TeM MUCIUTUTUHBI.

Texymuii KOHTPOJb MPOBOIAUTCS KAaK KOHTPOJIb TEMAaTHMUECKUW (110 WTOraM H3y4deHHs
ONpEAENEHHbIX TEM JUCHUUIUIMHBI) U pYyOeKHBIH (KOHTPOJb ONPEIECIIEHHOro paszena WU
HECKOJIbKUX DPa3/IesioB, Mepe] TeM, KaKk NPUCTYNUTh K W3YYEHHUIO OYEpPEIHON 4YacTH y4eOHOTro
MaTepuania).

Texymmii KOHTPOJb OCBOEHHUS KaXJOro pasaeia AUCLHUIUIMHBI OCYILECTBISAETCS
JIEKTOPOM H IIPENOoJaBaTesieM, BEAYIIIUM IPAKTUUYECKHE 3aHITHSI, B BUJIE:

— YCTHOTO OIpoca MO TEOPUH;

— IMIUCBMEHHOM pacueTHoO-rpaduueckoil paboTsl;

— KeHc-3aJ]aHusl;

— MUCBMEHHOT0 O0IIEro JOMAIIHETO 3a/laHus;

— KOHTPOJIbHON paboThI;

— TECTUPOBAHUS IO OT/IEIbHBIM Pa3jiesaM JIUCHUIUIHHBI;

— IpoBepKHu pedeparos;

— 3acIyIIUBaHUs JOKJIAI0B.

Kpurepun oueHkH 3HAHUI IPU NPOBEACHUH ONIPoOCca.
OneHka «3a4TeH0» — J1aH IPaBUJIbHBIA OTBET, «HE 3aYTEHO0» - JaH HENPAaBUJIbHBIN OTBET.

Kpurepun oumeHKM 3HAHHMH CTYJEGHTOB IO BBINOJHEHHIO PAaCYeTHO-rpauyecKHX
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pador:

O1eHKa «3a4TCHOY» BBICTABIISICTCS, €CITU 3a/JaHKE BBITOJHEHO B YCTAHOBJICHHBIN WHTEPBAI
BPEMCHH (10 Hayajga CECCHH), B IMOJHOM OOBEME WJIH B TOJHOM OOBEME C HCIIPABICHHBIMHU
CaMOCTOSITEIILHO M0 TPEOOBAHUIO TIPENOIaBATEIS MTOTPEITHOCTIMH BHIYHCIICHUH.

OneHka «HE 3a4TEHO» BBICTABISETCS, €CIHM 3aJlaHUE HE BBHIMOJIHCHO B YCTAHOBJICHHBIN
WHTEpBaJ BPEMEHH (/10 Havajia CECCUN).

Kpurepun oueHuBaHusi BbINOJHEHUS Kellc-3aJaHMIl:

OTMeTKa «OTJIMYHO»—33JaHHE BBHIOJIHEHO B IOJHOM oO0OBeME C COOJIIOJICHHEM
HE00XOAMMOMN TOCIIE0BAaTEIbHOCTH JICHCTBUIA; B OTBETE€ IPAaBUIbHO U aKKypaTHO BBIIOJHSET
BCE 3alMCH, TAOJHIBI, PUCYHKH, YEPTEXH, Tpa(UKH, BBIYMCICHUS; MPABHIBHO BBIMOIHSICT
aHaJIU3 OUIHOOK.

OTMeTKa «XOpOIIO»—33JaHME BBINOJIHEHO IPAaBUIBHO C€ Yy4yeToM 1-2  Menkux
NOTPEIIHOCTe Wi 2-3 HEIOYEeTOB, HCIPABICHHBIX CaMOCTOSTEIBHO MO TpeOOBaHUIO
npernoiaBarers.

OTMmeTKa «yI0BJIETBOPUTEJIbHO»—33JaHUE BBIIOJIHEHO IPABUIBHO HE MEHEE YeM
HAIOJIOBUHY, IOMYILEHb! 1-2 MOrpelHoCTH WK OJiHa rpy0as ommoKa.

OTMeTKa «Hey10BJIeTBOPHUTEIbHO»— JIOMYIIEHBI JBe (1 0osee) rpyOble OMMOKH B X0
paboThl, KOTOpbIe O0YYAIOMIMKCA HE MOXKET MCIPABUThH JIaXKe 1O TPeOOBAHUIO MPENOaBaTENs
WIN 33J]aHNE HE PELICHO MOJIHOCTHIO.

Kpurepun oueHKH 3HAHUIH CTY/ICHTOB 110 BHINOJIHEHUIO O0IIMX JOMAITHUX 32 JAHNH |

OHGHKa «GaduTCHO» BBICTABJIACTCA, €CJIU 3aJaHUEC BBIIIOJIHCHO B YCTaHOBHCHHLIﬁ I/IHTepBaJI
BpeMEHHU (/10 Hayalla CEeCCHH), B MOJHOM OOBbEME WJIM B IIOJHOM O0OBEME C HCIPaBICHHBIMU
CaMOCTOSITEIILHO 110 TPEOOBAHHIO MPEIOIaBATEISI IIOTPEITHOCTIMU BBIYUCIICHUH.

OneHka «HE 3a4TEHO)» BBICTABISETCS, €CIM 3a/laHue HE BBHIMOJIHEHO B YCTAHOBJICHHBIN
MHTEPBAJl BPEMEHH (/10 Hayaua Ceccun).

Kpurtepun oneHuBaHNs BbINOJIHEHHS KOHTPOJIbHBIX (CAMOCTOATEbHBIX) PadoT:

OTMeTKa «OTJMYHO» — 3a/laHUE BBINOJIHEHO B MOJHOM 00beMe, 6e3 ommboK B pacyerax,
IIPUBEJIEHBI BCE MIPOMEKYTOYHBIE BBIUMCIICHUS .

OTMeTKa «XOpolIo» — 3aJaHHEe BBIIOJHEHO B IIEJIOM MPAaBUIbHO, C HEOOJBLUIMMHU
MOTPEITHOCTSMH B 1-2-X BBIYMCIICHUSX, HE BIHMSIOIINX HA OTBET.

OTMmeTKa «yAOBJIETBOPUTEJIBbHO» — 33JaHHUE BBIIIOJIHEHO MPAaBUILHO HE MEHEE YEM Ha JIBE
TpETH.

OTMmeTKa «HeyHOBJIETBOPUTEIbHO» — 3aJJaHKE BBIIIOJIHEHO IIPABUIIBHO MEHEE, YEM Ha JIBE
TPETH, C TPyOBIMHU OIIMOKAaMHU B pacyeTax MM HE BBIMOJIHEHO MOJHOCTHIO.

[lo pmucuunnuue «MaremaTtuka» TPEIyCMOTPEHO TPOBEJACHHE JIBYX  BHJIOB
TeCTHPOBAHMS:

1. TIlucbmMeHHOe TeCTHPOBaHWE pacCMaTpUBAaeTCd KakK pPYOSXKHBIH KOHTPOIb
YCIIEBAEMOCTH Y TIPOBOJIUTCS MOCJIE U3YUEHHUS OTACIBHOTO pa3zelia Uilu pa3AesioB JUCITUTIIIUHBI.

2. KomnbioTepHoe TecTupoBanue. 3aaHus BKIIIOUEHBI B 0a3y alaliTUBHOMN CTPYKTYPHI
tectupoBanus (ACT) um umerorcs B Haymmuuu B lleHTpe wWHOOPMAIMOHHBIX TEXHOJIOTHMA
Kyol'AY.

Kpurtepun oneHKH 3HAHUI CTY/IEHTOB NP NPOBeeHUU TECTUPOBAHUSA:

OrneHka «OTJIMYHO» BBICTABISICTCS TPU YCIOBUM TMPABUIBLHOTO OTBETA CTYyJAEHTa HE
MeHee yeM 85 % TeCTOBBIX 3aJaHUM;

O1ueHKa «X0po1I0» BBICTABIISIETCS IPHU YCIOBUU MTPaBUIILHOTO OTBETA CTY/IEHTA HE MEHEE
geM 70 % TeCTOBBIX 3aJaHUL;

OrneHka «yI0BJIETBOPUTEIBLHO» BBICTABISETCS TMPU YCIOBHM MPABUIBHOTO OTBETa
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cTyaeHTa He MeHee 51 %;
O1eHKa «HEYAOBJEeTBOPUTEIBLHO» BBICTABISICTCS TPU YCIOBUHU TPABHILHOTO OTBETA
cTynenta Menee yeM Ha 50 % TecTOBbIX 3aJaHUM.

Kputepusimu ouenku pedepara sBISIIOTCS: HOBU3HA TEKCTa, 00OCHOBAHHOCTH BbIOOpA
MCTOYHUKOB JINTEPATYPHI, CTENIEHb PACKPBITHS CYLUTHOCTH BOMpOca, COOMI0AeHUs TpeOOBaHUI K
0(OPMIICHHUIO.

OneHka «OTJIMYHO» — BBINOJIHEHBI Bce TpeOOBaHUS K HamucaHuio pedeparta:
o0o3HayeHa mpobiieMa U OOOCHOBaHA €€ aKTyallbHOCTb;, CHENIaH aHajlu3 Pa3JIUYHbIX TOYEK
3peHUsi Ha paccMaTpUBaeMyl0 TpoOJieMy U JIOTHYHO W3JI0KEHA COOCTBEHHAs TMO3UIHS;
c(OpMyIIMPOBAHBl BBIBOJBI, TEMa PACKPHITA IMOJHOCTBIO, BBIIECPKAH O0BEM; COOIIOACHBI
TpeOOBaHMs K BHEIIHEMY O(OPMIICHHUIO.

OrneHka «XOpoIIo» — OCHOBHBIC TPeOOBaHUSI K pedepary BBITOIHEHBI, HO TMPU ITOM
JOMYIIEHB HEAOYETHl. B  4YacTHOCTH, WMEIOTCS HETOYHOCTH B HW3JIOKEHUW MaTepHaa;
OTCYTCTBYET JIOTUYECKasi TIOCIICIOBATEIILHOCTh B CYXKICHUSIX; HE BBIIEpKaH 00bEéM pedepara;
UMEIOTCS YITYIIEHUS B 0(OPMIICHHH.

OneHka «yAOBJIETBOPUTENbHO» — WMEIOTCS CYIIECTBEHHBIC OTCTYIUICHHS OT
TpeOoBaHU K pedepupoBaHHi0. B dacTHOCTH, TeMa OCBENICHA JIMIb YAaCTUYHO; JIOMYIICHBI
dakTryeckue ouMOKH B COAepKaHUU pedepara; OTCYTCTBYIOT BBIBOJIBI.

OneHka «HeyI0BJIETBOPUTEIbHO» — TeMa pedepara HE PacKpbITa, OOHAPYKUBACTCS
CYIIECTBCHHOE HETIOHUMAaHHUE MPOOJIeMbI WK pedepar He TPEICTABICH BOBCE.

Kpurepuu ouennBanusi 0TBeTa Ha 3ayeTe:

YpoBeHb KauecTBa OTBETa CTYJAEHTAa Ha 3a4eTe OMpPEACNACTCS C HCIOIb30BaHUEM
CIIEIYIOIIEH CUCTEMBI OLICHOK:

1. O1ieHKa «32aUTEHO0» MPE/I0JIaAraeT:

Xopoliiee 3HaHWE OCHOBHBIX TEPMUHOB U MOHATHH Kypca;

Xopoliee 3HaHUE U BIIaJICHUE METOaMH M CPEJICTBAMHU PEIICHUS 3a]1a4;

[TocnegoBarenbHOE U3NIOKEHUE MaTepHalia Kypca;

YMenue GpopMyupoBaTh HEKOTOPBIE 0OOOIIIEHHS IO TEME BOIIPOCOB;

JlocTaTOYHO TMOJIHBIE OTBETHI HA BOMPOCHI MPHU CAAUYE IK3aMEHa;

YMeHue ucroabp30BaTh (YyHIaMEHTAIBHBIC TTOHITHS U3 0a30BBIX €CTCCTBCHHOHAYYHBIX U
oOmienpodeccHoHaNbHBIX TUCIUILUIMH IPU OTBETE Ha IK3aMEHE.

2. O11eHKa «He 3a4TEeH0» MPEANOJaraer:

HeynoBnerBoputensHoe 3HaHHE OCHOBHBIX TEPMHHOB U IOHATUN Kypca;

Heymenue pemats 3agauu;

OTCcyTCTBUE IOTUKH U MOCIEA0BATEILHOCTH B U3TI0KEHUH MaTepHalia Kypea;

Heymenue hbopmynupoBaTh OTI€TBHBIE BRIBOIBI M 000OIIIEHHUS 110 TEME BOIIPOCOB;

Heymenue ncnonb3oBath (hyHIaMeHTATbHBIC TOHATHS U3 0230BBIX €CTECTBEHHOHAYYHBIX
¥ 00nIenpoeCCHOHANBHBIX TUCIUIUIAH TIPH OTBETAaX Ha dK3aMEHE.

Kputepuu onieHuBaHus 0TBETAa HA IK3aMeHe:

O11eHKa «OTJIMYHO» BBICTABIISIETCS] O0YYAIOIIEMYCsl, KOTOPBIM 00J1a/1aeT BCECTOPOHHUMH,
CUCTEeMATU3UPOBAHHBIMU U TJIYOOKHMMH 3HAHHSIMH MaTepuana y4eOHOH MporpaMMbl, yMeeT
CBOOOIHO BBITOJIHATD 33J]aHUs, TPEIYCMOTPEHHBIE YIeOHOW TPOrpaMMOi, YCBOMI OCHOBHYIO U
03HAKOMUWJICS C JOMOIHUTEILHON TUTEpaTypoil, pEeKOMEHI0BaHHOM yueOHoM mporpamMmmoii. Kak
MpaBUJIO, OIIEHKA «OTIWYHO» BBICTABJISETCS OOYYaroOmIeMycsi YCBOMBIIEMY B3aUMOCBSI3h
OCHOBHBIX TOJIOKEHUUW W TIOHSATUNA JUCHHUILUIMHBI B HX 3HAYCHUH JUIS TNpUOOpeTaeMoit
CIICIIUAIGHOCTH, TPOSBUBIIEMY TBOPYSCKHE CIIOCOOHOCTH B TIOHWMAaHHH, W3JIOKCHHH U
UCIIONIb30BAaHUU Yy4eOHOrO0 MaTepualia, MPaBUJIBHO OOOCHOBBIBAIOIIEMY MPHUHSTHIE PEIICHUS,
BJIQJICIONIEMY PA3HOCTOPOHHUMH HaBBIKAMH M MTPHEMAMH BBITIOJTHEHUS MPAKTHYECKUX PadoOT.
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O1eHKa «XOpOILI0» BBICTABIACTCS OOydaroUeMycsi, OOHapYKUBLIEMY IIOJHOE 3HAHUE
MaTepuana yY4eOHOH NpOrpaMMbl, YCHEIIHO BBIMOJHSIONIEMY IPEIyCMOTPEHHbIE Y4eOHOMN
IIpOrpaMMoOM  3aJaHus, YCBOMBLIEMY MAaTepHall OCHOBHOW JINTEpATypbl, PEKOMEHJIOBAHHOU
yuebHoil mnporpammoi. Kak mnpaBuio, OIEHKa «XOpOIIO» BBICTABISIETCS OO0ydYaromemycs,
MOKa3aBIIEMy CHUCTEMAaTHU3WPOBAHHBIN XapakTep 3HAHUWA 10 AUCHUIUIMHE, CHOCOOHOMY K
CaMOCTOSITEIbHOMY ITOMOJIHEHUIO 3HAHUW B XOJIe JajbHenIel yaeOHol u npodeccrnoHanbHOM
JESATEIIbHOCTH, IPAaBUJIBHO IPUMEHSAIOIIEMY TEOPETUUYECKUE TIOJOKEHUS [pU pElIeHUU
MPAKTUYECKUX BOMPOCOB M 3ajad, BIAJACIOIIEMY HEOOXOAMMBIMU HaBBIKAMHU U IpPHUEMaMH
BBITNIOJIHEHUS IPAKTUYECKUX padoT.

OneHka «ya0BJI€TBOPUTEIbHO» BBICTABISETCS OOydaroleMycs, KOTOPBIH IOKa3al
3HaHUE OCHOBHOT'O MaTrepuana y4yeOHOH mporpammsl B 00beMe, JOCTATOYHOM U HEOOXOJUMBIM
Uil ajbHeimel ydeObl W mpenacTosimieid paboThl MO  CIEUHUAIbHOCTH, CIPAaBHICS C
BBITIOJIHEHUEM 33/IaHUHM, MPEAYCMOTPEHHBIX Y4eOHOM NpOrpaMMoOi, 3HAKOM C OCHOBHOM
JUTEPATypoO, PEKOMEHJOBaHHOW  y4eOHOW  mporpammoir. Kak  mpaBwio,  oIleHKa
«yJIOBJIETBOPUTEIHLHO» BBICTABIIACTCS 00yYaromeMycs, JOMyCTUBIIEMY MOTPEIIHOCTH B OTBETAX
Ha 9K3aMEHE WJIM BBIIOJHEHUH SK3aMEHAIIMOHHBIX 33JIaHUi, HO o0yagaroniemMy HeoOX0AUMbIMU
3HAHUSIMM IO/l PYKOBOJICTBOM IpENOJAaBaTesisl JUid yCTPaHEHHMs] STUX MOTPELIHOCTEH,
HapYIIAIOIIEMY IOCIEeOBATEIFHOCTh B M3JI0KEHUH Y4eOHOro MaTepuaja U UCHBITHIBAIOIIEMY
3aTpyJHEHUS IPU BHIIIOJHEHUH MTPAKTUYECKUX PaloT.

OneHka «Hey/I0BJIETBOPUTEIBLHO» BBICTABISICTCA OO0y4arolmeMycs, HE 3HAIOLIEMY
OCHOBHOHM 4YacTH MaTepuasia y4eOHOW MpOorpamMMbl, JOMYCKAOMEMY TPUHIUIHAIBHBIE OIINOKU
B BBINOJHEHUH MPEIYCMOTPEHHBIX Y4eOHOW MporpaMMoil 3alaHuii, HEYBEPEHHO C OOJBLIMMHU
3aTpyJHEHUSIMU  BBIIOJIHAIOIIEMY  IpakTHueckue paborel. Kak  mpaBuno, oleHka
«HEYJOBIETBOPUTEIBHO» BBICTABISETCS OOydarolmeMycsl, KOTOPbIH HE MOXKET MPOJ0JDKUTH
0o0ydeHHEe WM MPUCTYHNUTh K JEATEIBHOCTH MO CHELUAJbHOCTH IO OKOHYaHUM YHHBEpPCUTETA
0e3 TOMOIHUTENbHBIX 3aHATUN IO COOTBETCTBYIOIICH JUCIUILIHUHE.

8 IlepeyeHb OCHOBHOIi M JOMOJIHUTEIbHO JUTEPATYPHI

OcHoBHas JIUTepaTypa
1 ApunnueBa M.B. Maremartuka: 6a30BbIil Kypc [DIEKTpOHHBIN pecypc]: yueb. mocobue
/ U. B. Apunnuesa; Ky0. roc. arpap. yu-t uMm. .T. Tpybununa. - Kpacnogap : Ky6I'AY, 2017. -
67 c. : Pexum pocryma: https://edu.kubsau.ru/file.php/111/metodgmu_so_stranicami.pdf -
Ob6pazoBarenbHblil mopran Kyol'AY.

2 ApununueBa U.B. MaTtemaTuka: oCHOBHBIE pa3zielibl [ DJIEKTPOHHBINA pecypce] : ¢0. 3amaq
/ U. B. Apunnuesa; Ky0. roc. arpap. yu-t uMm. .T. Tpybununa. - Kpacnogap : Ky6I'AY, 2017. -
43 ¢. : Pexum mocryma: https://edu.kubsau.ru/file.php/111/TlIppovik_gmu.pdf -
ObpazoBarenbHblil mopran Kyol'AY.

3 CmormnenneB B. M. OObikHOBeHHBIE U hepeHInanbHble YpaBHEHHUS [DIeKTPOHHBIN
pecypc]: yue6. mocobue / B. M. Cmonennes, U. B. ApunnueBa. — Kpacunomap: Kyol'AY, 2016.
— 125 C. : Pexxum JIOCTyTaA:
https://edu.kubsau.ru/file.php/111/ODU_Smolencev_Arinicheva_2016.pdf - O6pa3oBaTenbHblii
noptan Ky6I'AY.

4., Oummnosa E. E. Maremaruka: Yueonoe nocooue / @unnmnosa E.E. - Bomorga:BUITD
®CHUH Poccun, 2015. - 378 c.: ISBN 978-5-94991-312-3. - Tekcr : snekrponHsid. - URL:
https://znanium.com/catalog/product/899484

JlonmosiHuTE/IbHAS JIUTEPATYPA

1 Apununuea WM. B. MaremaTuueckas JOTMKa U DJIEMEHTHl TEOPUHM MHOKECTB
[DnexTpoHHBIH pecypc]: yuebd. mocodue / Y. B. ApunnueBa. — Kpacnonap : KyoI'AY, 2018. — 68
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c. : Pexxum mocryna: https://edu.kubsau.ru/file.php/111/matlogika2018.pdf - O6pa3oBarenbHbIit
noptai Kyol'AY.

2 ApunuueBa W. B. [QuddepeHumanvHbie ypaBHEHHUS W PSABL: AKOHOMUYECKUI
OakanmaBpuaT [DIEKTpOHHBIN pecypc]: yueb. mocodue / Apunudea M. B., Apuauues U. B. —
Kpacnonap: Ky6I'AY, 2016. — 114 c.

Pexxum  mocryma: https://edu.kubsau.ru/file.php/111/metoddifur_23.11.2016.pdf -
Ob6pazoBarenbHblil mopran Kyol'AY.

3 Cwmomnennes B.M. Jlunelinas anreOpa W aHaIUTHYECKass TreoMeTpus: OakaiaBpuat
[DnexTpoHHBbIi pecype] : yueb. mocodue / B. M. Cmonennes, U. B. ApunndeB. — KpacHonap:
Ky6l'AY, 2016. — 194 c. : Pexum JOCTYyTIA:
https://edu.kubsau.ru/file.php/111/LAIAG_Smolencev_Arinichev 2016.pdf - O6pa3oBaTenbHbIii
noprtai Kyol'AY.

9 Ilepeuenn pecypcos HHG(OPMAMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn
«HTepHEeT» JJIEKTPOHHO-OMOJIMOTEYHbIE CHCTeMbl OHOJMOTEKH, HCHOJIb3yeMble B
KyoI'AY

epeyens IBC

Ne HaumenoBanue Tematuka Cceblika
1 Znanium.com YuuBepcanpHas | https://znanium.com/
2 IPRbook VYHuuBepcanpHas | http://www.iprbookshop.ru/
3 OO0pa3zoBarenbHbII TOPTAI VuusepcanbHas | https://edu.kubsau.ru/
Kyol'AY

10 MeTtoanyeckue yKkazaHus 1Jis1 00y4aloMXcsl M0 OCBOECHHIO TN CHUIIJIMHBI

1 ApunuueBa W.B. MareMaTrka: METOAMYECKHE YKa3aHUS [0 BBIIOJIHEHUIO
KOHTPOJIBHBIX Ppa0OT st oOywaromuxcsi (akyiabTeTa 3a0YHOTO OOYYEHHS HaIlpaBIeHUS
noarotoBku 38.03.04 «['ocymapcTBeHHOE M MYHMIMMNAIbHOE YyIpaBieHue». — KpacHonap:
Ky6I'AY, 2018. — 51 c. - https://edu.kubsau.ru/file.php/111/MU20.12 521112 v1 .PDF

2 Apunnuea W.B. Marematuka: MeTOAMYECKHE YKa3aHUS 110 BbIIOJHEHUIO
CaMOCTOSITENNbHOM ~ paboThl  oOy4arommmucs  HampaBieHuss  moarotoBku — 38.03.04
['ocynapcTBeHHOE M MYHUIIMIIAJIBHOE YIPaBICHHE HaNpaBiIeHHOCTh «locymapcTBeHHOE U
MyHUIUNaAbHOE  ynpaBieHue». - Kpacnomap: Kyo6I'AY, 2018, - 88 «c¢ -
https://edu.kubsau.ru/file.php/111/UMRGMUsamostojatelnaja rab 521454 v1 .PDF

11 MepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHIi, HCTIOIb3YEeMBbIX
NPH OCYLIECTBJIECHHH 00pa30BaTEJILHOIO IpoLecca
Wndopmannonnsie TEXHOJIOTHUH, HCIIOJIb3YEMBIE pu OCYLIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca MO AUCHUIUIMHE O3BOJISAIOT: 00€CeYnTh B3aUMOACHCTBUE MEXY
y4aCTHHKaMU 00pa30BaTEeNIbLHOrO IMpoIecca, B TOM YHCIE CHUHXPOHHOE U (MJIM) aCHHXPOHHOE
B3auMojieicTBue TocpencTBoM cetu  "MuTepHer"; QukcupoBaTh X014 00pazoBaTEIBHOTO
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mpolecca, pe3yabTaToOB MPOMEKYTOYHON aTTeCTaIluy M0 JUCIUILUIMHE U PE3YJIbTaTOB OCBOCHHUS
00pa3oBaTeNbHOW TMPOTPaMMbI; OpPraHMW30BaTh MpOIlECC 00pa30BaHUsl IyTEM BHU3YyallU3alluu
u3ydaeMoil WH(OpMAalUK TOCPEICTBOM HCIOIb30BAaHUS IPE3CHTAIMOHHBIX TEXHOJIOTHH;
KOHTPOJIMPOBATh PE3YJIbTAaThl 00YYCHHS HA OCHOBE KOMITBIOTEPHOTO TECTHPOBAHUSI.

11.1 Ilepeyenn qunen3uonnoro IO:

HaumenoBanue

KpaTKOQ OINHUCAaHHuE

Microsoft Windows

OHCpaHI/IOHHaH CHUCTCMaA

2 Microsoft Office (Bkirouaer Word, Excel, PowerPoint)

[TakeT opucHbIX
MPUITOKEHU I

11.2 Ilepeyenb npogeccHOHANBbHBIX 023 JAHHBIX U MH(POPMAIUOHHBIX CIIPABOYHBIX

CHCTEM:
No Haumenosanue Temaruka DJIEKTPOHHBIN aJIpec
1 [apanT [TpaBoBas https://www.garant.ru/
2 KoncynbranT [IpaBoBas https://www.consultant.ru/
3 Hayunast snektponHast | YHuUBepcaibHas https://elibrary.ru/
6ubaunoreka eLibrary

12 MarepuajibHO-TeXHHYeCKOe ofecrneyeHue 1Jisl 00yueHHusl MO0 JMCHHUIJINHE
[TnarupyemMble MOMEICHHSI ISl IIPOBEICHUS BCEX BUJIOB yUEOHOU ACSITEILHOCTH

Ne| HanmeHnoBanue y4eOHbIX
/| TOpeIMeToB, KypcoB,

I | JUCIHUILTUH (MOAYJEH),

MIPAKTUKH, HHBIX BHJIOB

y4eOHOM JeSTENHHOCTH,

HanmenoBanue nomeneHuit
JUTSI TIPOBEJICHUS BCEX BHUJIOB
y4eOHOU AesITeNbHOCTH,
MIPEAYCMOTPEHHOM Y4eOHBIM
IJIAHOM, B TOM YHUCJIE

Anpec (MECTONOJIOKEHUE)
MIOMEIICHUH JIJIs TPOBEACHUS
BCEX BUJOB y4eOHOI
NeSITeTTbHOCTH,
MPEAYCMOTPEHHOM Y4eOHBIM

MIPEAYCMOTPEHHBIX TIOMEUIEHUS JIst IUTaHOM (B clly4yae peann3aluu
Y4€OHBIM TIJITAHOM CaMOCTOSITENIbHOU paboThI, ¢ | 00pa30BaTENIHHOM MPOTPAMMBI B
o0Opa3oBaTenbHON yKa3aHUEM TepPEYHs] OCHOBHOTO| CETEBOM (pOopMe JOTOTHUTETHHO
MIpOrpaMMbI ob0opynoBaHus, yaeOHO- YKa3bIBa€TCsl HAMMEHOBAaHHE
HarJSIIHBIX TTOCOOUH OpraHu3alxu, C KOTOPOu
Y UCIIOh3YeMOTO 3aKJII0UYEH JOTOBOP)
MPOrPaMMHOTO OOecTieueHus
1 2 3 4
1. |Maremaruka [Momernenue Ne104 T'T,

rocagouHeIx mect — 30;
mwiomans — 51,9kB.M.;
yaeOHast ayTuTOpust st
MIPOBEJICHUS 3aHATUI
CEMHUHApPCKOTO THUTIA,
KYpPCOBOTO MPOECKTHPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX
paboT), TPYNIOBLIX U

350044, KpacHoapckuii Kpaii,
r. Kpacnonap, yi. um.
Kanunauna,13
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WHIUBUAYAJIbHBIX
KOHCYJIbTALIUH, TEKYILLETO
KOHTPOJISI U TPOMEXKYTOUHOM
aTTeCTAllHU.
CHeluaIn3upoBaHHAs
Mebens (yueOHas Jocka,
yaeOHast meOern).

[Tomemmenune No217 I'/1,
mocagouHbIX MecT — 50;
mromaas — 69,1kB.M.;
yueOHas ayJuTOpus s
MIPOBEJICHUS 3aHATUI
JEKIIMOHHOTO TUTIA, 3aHITHIA
CEMHUHApPCKOIo TUIIA,
KYpCOBOTO TPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), rpynmnoBbIX U
WHIMBUTYaIbHBIX
KOHCYJIbTAIINH, TEKYILETO
KOHTPOJIS U TPOMEKYTOUHON
aTTEeCTallUU.
CHeIHATM3UPOBAHHAS
Mebens (yueOHas Jocka,
yueOHas meOerb);
TEXHUYECKHUE CPEJICTBA
o0yueHwust, HabopHbI
JEMOHCTPAIIMOHHOTO
00opyioBaHus U y4eOHO-
HaTJISTHBIX TOCOOUi
(HOyTOYK, MPOEKTOP, SKpaH);
IporpaMMHOe 0OecrieueHHe:
Windows, Office.

[Tomemernune Nel110 I'/T,
mocago4vHbIX MecT — 30;
mromaas — 45,1KB.M.;
yueOHast ayTUTOpHs s
MPOBEJICHUS 3aHATUN
CEMHUHAPCKOIo TUIIA,
KYpPCOBOTO TMPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), rpynmnoBbIX U
WHIVBUIYAIbHBIX
KOHCYJIBTAIIMH, TEKYILETO
KOHTPOJIA U TPOMEXKYTOUHON
aTTECTaIUH.
CIIEeLUaTU3UPOBAHHAS
Mebennb (yueOHast 1ocka,
yueOHasi Mme0eb).

[Tomemenue Nel100 I'/T,
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mocagouyHeix mecT — 30;
mIomaas — 33,6KB.M.;
yueOHas ayJuTOpHs IS
MPOBEJICHUS 3aHATUN
JIEKIMOHHOTO TUIIA, 3aHATHMA
CEMHUHAPCKOT0 TUTIA,
KYpPCOBOTO IMPOECKTHPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
padoT), TPYNIOBBIX U
WHIMBUTYTbHBIX
KOHCYJIbTAIINH, TEKYILEro
KOHTPOJI U IPOMEKYTOUYHON
aTTeCTallUU.
CHeIUAIN3UPOBAHHAS
Mebenb (yueOHast 1ocka,
yueOHas meOerb);
TEXHUYECKHE CPEJICTBA
o0yueHwust, HabopHbI
J€MOHCTPAIIMOHHOTO
o0opynoBaHus U y4eOHO-
HaIJISIIHBIX TTOCOOMH
(HOYTOYK, MPOEKTOP, SKpPaH);
poTrpaMMHOE 00ecTIeUeHHE:
Windows, Office.

[Tomemmenue Ne106 I'/1,
nocago4Hbix Mect — 30;
miomanas — 51,4xB.M.;
yueOHas ayJUTOpus JJs
IIPOBE/ICHUS 3aHATUH
CEMHMHAPCKOT0 THIIA,
KypCOBOT'O TNPOEKTUPOBAHUS
(BBITIOJTHEHHUST KYPCOBBIX
paboT), rPyNIOBBIX U
WH/INBUTYalIbHBIX
KOHCYJIbTAIMH, TEKYIIEero
KOHTPOJIS U TPOMEKYTOUHON
aTTeCTalHH.
CHeHaTH3UPOBAHHAS
Mebens (yueOHas Jocka,
yueOHas MeOerb).

[Tomenienue Nel8 I'/],
[IOCa{0YHBIX MeCT — 60;
IIomaas — 68,7KB.M.;
yueOHast ayTuTOpHs st
MPOBEJICHUS 3aHATUN
JICKIIMOHHOT'O TUIIA, 3aHATHI
CEMHUHAPCKOT0 THUIIA,
KYpPCOBOTO TMPOEKTUPOBAHUSA
(BBITIOJTHEHUST KYPCOBBIX
paboT), TPYNIOBLIX U
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WHIUBUAYAJIbHBIX
KOHCYJIbTALIUH, TEKYILLETO
KOHTPOJISI U TPOMEXKYTOUHOM
aTTECTAaIUH.
CHeIUaIn3upOBaHHASL
Mebens (yueOHas Jocka,
yaeOHast MeOenb);
TEXHHYECKUE CPEICTBA
00y4eHus1, HaOOPbI
JIEMOHCTPAIIHOHHOTO
obopyoBaHus U y4eOHO-
HaIJISIIHBIX TTOCOOMH
(HOYTOYK, POEKTOP, IKPaH);
nporpaMMHOE 0OecTIieueHHE:
Windows, Office.

ITomemenue Ne020 300,
[IOCAI0YHBIX MeCT — 25;
mIomaas — 42,2KB.M.;
yueOHas ayTuTOpHs ISt
MPOBEJICHUS 3aHATUN
CEMHUHAPCKOI0 TUIIA,
KYpPCOBOTO IPOEKTHUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
paboT), rpynmnoBbIX U
WHIUBUYaIbHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOM
aTTECTAlIUU.
CHeUalIu3upOBaHHAS
Mebenb (yueOHas Jocka,
yueOHast MmeOern).

[Tomemenue Nel7 I'/],
IMOCag04YHbIX MecT — 171;
mwIomans — 133,2kB.M.;
yueOHas ayJuTOpus IS
MIPOBEJICHUS 3aHATUI
JICKITMOHHOTO THIIA.
CHeIaIN3UpOBaHHAS
Mebenb (yueOHas Jocka,
yueOHast me0erb);
TEXHHYECKUE CPEICTBA
o0yueHwust, HabopHI
JIEMOHCTPAIIHOHHOTO
000pyI0BaHuUs U yueOHO-
HATJISIHBIX TTOCOOMIA
(HOYTOYK, MPOEKTOP, IKpPaH);
pOrpaMMHOE 0OecIIeYeHHE:
Windows, Office.

[Tomemenue Ne511 DJI,
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mromanas — 42,3KB.M.;
MOMEIIEHUE JIJIs1 XPAaHEHUS U
pOQUIAKTUIECKOTO
00CITy’)KUBaHUS y4eOHOTO
000pyI0BaHUA.

ITomemenue Ne726 'YK,
IMOCAaAOYHBIX MeCT — 24,
mIomanab — 52,6KB.M.;
IIOMEILEHUE [
CaMOCTOSITENIbHOM pabOTHI.
TEXHUUYECKUE CPEICTBA
00y4eHus

(mpunTep — 1 wrT.;

cepep — 1 mrt.;
KOMIIBIOTED IIEPCOHAIBHBIN
— 12 mr.;

TeneBu3op — | mrT.);
JOCTyI K cet «MHTepHETY;
JOCTYI B 3JIEKTPOHHYIO
MH(}OpPMaLIOHHO-
00pa3oBaTeNbHYIO CpeIy
YHUBEPCUTETA;
CHeIualIu3upOBaHHAS
Mebenb (yueOHast MeOenb).
[TporpamMmmHoe obecrieueHue:
Windows, Office,
CHeIHaIN3UPOBaAaHHOE
JIMIIEH3UOHHOE U CBOOOTHO
pacmpocTpaHsieMoe
porpaMMHOe o0OecrieueHue,
IIPElyCMOTPEHHOE B
paboueit mporpamme
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