MMHMCTEPCTBO OBPA30OBAHUS U HAYKHA POCCUMCKOW ®EJEPALIMU

DepepabHOE TOCYIapCTBEHHOE OIOUKETHOE 00pa30BaTEIbHOE YIPEXKICHUE
BBICIIETO NMpodeccHoHaNIbHOro 00pa3oBaHus

«TOMCKUM I'OCY JAPCTBEHHBIM YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJIMOSJIEKTPOHUKU» (TYCVYP)

./ YTBEPXJAIO:
Hpopelffpp no y4eGHoii padote
I/ o4, ILE. Tposin

JIT 04 2016 T.

PABOYASI IIPOTPAMMA YYEBHOM JUCIHUIIINHBI
OCHOBbI ®YHKIIMOHAJIbBHOI'O AHAJIU3A

YpoBeHb 0CHOBHOI 06pa30BaTeILHON NPOrpaMMbl  aKaJeMUYeCKUi GakaaBpuat
Hanpasyienue(s1) noaroroBk (cneunanbHocts) 11.03.02 «AHGOKOMMYHHKALMOHHBIE TEXHOJIIOTHH H CHCTEMBI CBA3H)
Mpopunb(u) «ONTUYECKHE CUCTEMBI ¥ CETH CBSI3H)
®opma o0yyeHHs1 OuHas
®akyabrer PTO (pagnoTeXHUYECKHii GaKynbTeT)
Kageapa CBY u KP(cBepXBbICOKOYACTOTHON U KBAHTOBOH PaIMOTEXHUKH)
Kype 2 Cemectp 3

YyeOublii mi1an naéopa 2013, 2014, 2015 roaa.

Pacnpenenenne paGo4ero BpeMeHH:

- ~ ) - wn ) ~ ® 2
e riBiElE|lE|ElE | =
Ne Buasb! yue6Ho# paboThl S| g g g g - z g S -
x (x| H = = S H 2 =
Y L5 L @ @ L D @
Q Q Q Q Q Q Q Q =
1 | Jlekuun 24 24 | yacos
2 JlabopaTopHbie pa6oThl 4acoB
3 | lpakTHyecKHe 3aHATHS 36 36 | yacos
4 Kypcosoii npoext/pa6ora (KPC) (ayautopuasi) 4acoB
5 | Bcero ayaMTOPHbIX 3aHATHH (Cymma 1-4) 60 60 | yacoB
6 M3 HUX B MHTePaKTHBHOI (opme 13 13 | yacoB
7 | CamocrositenbHasi pa6ora cryaentos (CPC) 48 48 | yacoB
8 | Bcero (0e3 5x3amMeHa) (Cymma 5,7) 108 108 | yacoB
9 Camocrt. paGoTa Ha MOAr0TOBKY, C1a4y 3K3aMeHa 4acos
10 | OGwas TpyA0eMKOCTh (Cymma 8,9) 108 108 | yacoB
(B 3a4eTHBIX eIHHHLAX) 3 3 3ET
3auer 3 cemecTp JAu. 3aueT He nMperyCMOTPEHO
JK3aMeH He MpelyCMOTPEHO
Tomck 2016
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Paccmotpena u ooOpeHa Ha 3aceaHuu Kadeapsl
nporokon Ne 282  or « 18 » 4 2016 r

JIucT coryiacoBaHmii

Pabouas mporpamMma coctaBiieHa ¢ yderoM TpeboBanuit ®enepanbHoro ['ocynapcrBeHHOro obpasona-
TEJILHOTO cranaapra Beicuiero obpaszoBanus (OI'OC BO) nmo HampaBieHHIO MOATOTOBKH (CIELHAIBHO-
cti) 11.03.02 «MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH M CHCTEMBI CBS3M» YTBEPXKIEHHOIO IMPHKA30M
MUHHCTepcTBa 0OpazoBanus ¥ Hayku PO 06.03.2015r., Ne174

paccMOTpeHa U yTBep)KJeHa Ha 3acenanuu Kadeapsl «18» ampens 2016 r., mporokon Ne 282

Pa3paboTuuk: 3aB. kadeapoit MaTeMaTUKH e - A.JI. MarazuHHHKOBA

V2%
3aB. obecrnieunBaroniei kadenpoit MaTeMaTHKH /A= A.JI. MarazuHHHKOBa

Pa6oyas nmporpamma coryiacoBaa ¢ (akyJisTeToM, NpoUIMpPYIONIel | BhITycKarommei kadeapamu
HaIpaBJIeHUs OJITOTOBKY (CIIEUATBHOCTH).

Jlexkan PTO® K.}O.ITommoBa
o
3aB. npoduIHpyIOLIEH / 7;\1
kapenpoit CBYuKP C.H.IllapanroBuy
\____,,,/
3aB. BBIyCKAOIIEH / AL
xadenpoit CBUuKP 7 [N C.H.I1llapanrosuy
|
OKCHEpTHI: .
npodeccop kadeapsb A
marematuku TYCVYP YT / A.A Enbuos
py
npodeccop Kadeaps %{
CBUuKP TYCYP / 7 A.E.Mannens.
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1. Hesmn 1 3a7a4u AUCHMIIMHBI: LEJIBIO Kypca SBJISETCS U3YyYeHHUE OCHOBHBIX MOHATHH ()YHKIIMOHAIb-
HOTO aHaJIM3a; METOJIOB, CIOCOOOB M CPEJCTB MOJyUYEHUs, XPAaHEHHUs, TepepadOTKU MaTeMaTUYeCKOil nH-
(dbopmanuu, TpUHATHIX B (YHKIMOHAILHOM aHAJIN3€, BKIIOYAst METOIbI pelIeHus 3a7au (PyHKIIHOHAIBEHO-
ro aHanuza. B 3agaun Kypca BXOJST: OBJaJ€HUE METO/IaMH, CIIOCO0aMU M CPeJICTBaMU MOJIYUYEHHs, Xpa-
HEHMsI, TepepaboTKH MaTeMaTHyecKor WH(GOpMAIMH, IPUHATHIMU B (PYHKIIMOHAIBHOM aHAJIHM3€E; METOAA-
MU HMCCIIEJOBAaHUS MaTEMaTUYECKUX 3a/1ay, PA3BUTHE JIOTHUYECKOT0 U aJIrOPUTMUYECKOTO MBILIUICHHUS CTY-
JICHTOB, BBIPAOOTKA Y CTY/AEHTOB CIIOCOOHOCTH K CaMOOPIaHU3aluU U caMO0Opa30BaHUIO, B YaCTHOCTH,
yMeHHs paboTaTh C MATEMaTUYECKOU JTUTEPATYPO.

2. Mecto qucuuniuabl B cTpykrype OOII: nucuuruimHa «OCHOBBI (PyHKIIMOHAJIBHOTO aHAJIN3a» OTHO-
CUTCSI K BADUATUBHOM 4acTH JUCLMILIMH MaTeMaTUYECKOrO0 U €CTECTBEHHOHAYYHOro Lukia. [ usyde-
HUS Kypca HE0O0XOJMMO TBEpJIOE 3HAHHME CTyJCHTaMU 0a30BOTO Kypca MaTeMaTHKH CPEIHEW LIKOJIbI, a
TaKXe JUHEHHON anreOpbl U aHAJIMTUYECKOH F€OMETpUHN, MaTEMATUYECKOT0 aHanu3a. JMCHUIIMHa «oc-
HOBBI ()YHKIMOHAJIBHOTO aHAJIN3a» MPU3BaHa JIaTh CTYJCHTaM MaTeMaTHYECKUH anmapar, KOTOpbIi Oyaer
UCIIOJIb30BaThCS B JAJIbBHEHIIEM IIPU M3YYEHUU IUCLUUIUIMH MATEMaTUYECKOTO U €CTECTBEHHOHAYYHOIO
UKJIa, TPOPECCHOHATBHOTO IHKIIA, B Y4€OHO-HCCIIEIOBATEIBCKON M HAyYHO-UCCIIETOBATEIBCKONW pabo-
Te.

3. TpeOoBaHus K pe3yJIbTATAM OCBOEHMSI JUCIUNJINHBI:

MPOLIECC U3yUEHUs AUCLIUILIMHBI HalpaBlieH Ha (popMHUpOBaHHE CIAEAYIONINX KOMIETEHIIHIA:

OK-7 - «BBIITyCKHUK JOJDKEH 00J1aaTh CIIOCOOHOCTHIO K CAMOOPTaHHU3AIMH U CAMOOOPa30BAHUIOY
OIIK-3 - «BbITyCKHUK JOJKEH 00J1a7aTh CIIOCOOHOCTHIO BIIAJIETh OCHOBHBIMU METOAaMH, CIIOCO0aMU U
CpeICTBaMHU TOJTYUCHHUS, XPAHCHUS, TIepepabOTKH MHPOPMAITUI

B pe3ynprare nuzydeHus JUCHUILUIMHBI CTYICHT JOJDKEH:

3HATh: OCHOBHBIC MOHATHSA (YHKIMOHAIHHOTO aHAJIN3a; METO/IbI, CIIOCOOBI M CPE/ICTBA MOIyYSHHs, Xpa-
HEeHMsI, IepepadOTKU MaTeMaTHUeCKOW MH(pOpMalMU, NPUHATHIE B (QYHKIMOHAIBHOM aHAJIM3€e, BKIOYas
METO/Ibl peIIeHNs TUIOBBIX 337a4 (QYHKIIMOHAJIBHOTO aHAIH3a.

yMeTh: IPUMEHATh METO/IbI, CIIOCOOBI U CPEACTBA MOIYUYEHUS], XpaHEHMUs, TepepabOTKU MaTeMaTHUeCKON
uHpOpMalnH, NPUHATHIE B QYHKIIMOHAIILHOM aHAJIM3€, JJIS PEHIeHUs TUIIOBBIX 3a/1a4, JJI1 OCBOCHHUS JApY-
IUX JAMCLUHUIUIMH, IPEyCMOTPEHHBIX YU4EOHBIM IJIAHOM, U pelieHus npodeccnoHanbHbIX 3a7a4. [Tonb3o-
BaThCsI IPH HEOOXOAUMOCTH MaTeMaTHYECKON JIUTEPaTypOH.

BJaA€Tb: MCTOJaMu, criocobamu u CpeAcCTBaMu IOJYYCHUS, XPAHCHUA, Hepepa60TKH MaTeMaTH4YeCKOH
I/IH(i)OpMaU;I/II/I, IIPUHATBIMU B q)YHKHHOHaJIBHOM AHAJIM3EC, BKIIIOYasds OCHOBHBIC MCTOABI PECIICHWA TUITOBBIX
3aa4;, HaBbIKaMHU CaMOOpTaHU3allunu U CaMOO6p830BaHI/IH IJId U3YYCHUS BOIIPOCOB, KACAOINUXCA (I)YHK—
IIWMOHAJIBHOT'O aHaJIn3a.
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4. O0beM TUCHMILIMHBI M BUJbI Y4eOHOH padoThI

O01mas TpyZOeMKOCTh IUCIUILINHEI COCTABISIET 3 3aYeTHBIX CIUHHIIEL.

Bun yue6HO# paboThI Beero 44con CemecTpsl
1 2 3
AynuTopHbIe 3aHATHS (BCero) 60 60
B ToMm uncne:
Jlexrn 24 24
JlabopaTopursie pabots! (JIP)
[paxtnaeckue 3ausaTus (I13) 28 28
Cemunapsi (C)
Komnoksuywmsi (K) 2 2
Kypcogoit mpoekt/(paboTa) (aynuTopHas Harpy3ka)
Jlpyaue 6udvl ayoumopHroil pabomoi
KontponsHbie paboTh 6 6
CamocrosiTesibHasi padoTa (Bcero) 48 48
B tom uncne: = = = =
Kypcogoii npoexT (pabora) (camocTosiTensHas padoTa)
PacuetHo-Tpaduueckue paboThl
Pedepar
Hpyaue 6udvl camocmoamenvroi pabomot
IToaroroBka K MpakTUYECKUM 3aHATHUIM 20 20
IToaroroBka K KOHTPOJILHBIM paboTam 20 20
ITonroToBKa K KOJIJIOKBUYMY 8 8
Bug npoMexxyTouHO# aTTecTanuu - 3a4E€T
O6111ast TPYA0EMKOCTh Yac 108 108
3auetHele Enuaniel TpynoeMkocTH 3
5. Conepixkanue QM CHUNTHHBI
5.1. Pa3aenbl AMCHMIINHBI M BUbI 3aHATHH
& g =
No =] g E E E E %) % g § § dopmMupyembIE
- HaumenoBanue pazjena AUCHUILINHBI g2 o ® 2w 2 oo o & KOMIIETEHIINH
/0 2 | €3 | &5 8% |22 83 (OK, TIK)
R B =~ =° | e ’
% |3
1. | Merpudeckue U TUHENHBIE HOPMUPOBAHHBIE IIPO- 4 2 4 10 | OK-7, OIIK-3
CTpaHCTBA
2. | AnddepennpanbpHble ypaBHEHUSL. 6 14 14 34 | OK-7, OIIK-3
3. | HecobctBeHHnslii nHTErpat. MHTErpansHele npeodpa- 8 8 14 30 | OK-7, OIIK-3
3oBanusl. [IpeobpasoBanust Pypee, Jlamnaca.
4 | KoMmuiekcHbIE YNCIIOBbIE M (DYHKIIMOHAJIBHBIC PSIIBL. 6 12 16 34 | OK-7, OIIK-3
Panst @ypre, Teitnopa, Jlopana.
BCET'O 24 36 48 108
4
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5.2. Conep:xanue pa3ies10B IMCUMILIAHBI (110 JEKIUSIM)

Tpyno- dopmupye-

Ne | HaumeHnoBaHue MBbI€ KOMIIE-

CopneprxaHue pas3zienon €MKOCThb
/i pa3znenos (uac.) TEHIUHA
) (OK, IIK)

1. | Metpuueckue IlonsiTue merpuueckoro mpoctpaHcTBa. [Ipumepsl. PaznuuHble THUIIBI 4 OK-7,

U JINHEWHBIE CXOOUMOCTEN IOCIEN0BATENBHOCTEW 3JIEMEHTOB METPUUYECKOIO IpPO- OIIK-3
HOPMHUPOBAaH- cTpaHcTBa. IlonHble MeTpUYecKUe MPOCTpaHCTBA. JIMHEHBIE HOpMU-

HBIC IPOCTPaH- | poBaHHbIE mpocTpaHcTBa. Ilpmmepsl. IloHATHS TpenrnnbOepToBa U

CTBa rIIs0epToBa MpocTpaHcTB. OPTOTOHATIBHBIC CHCTEMBI () YHKITHIA.

2. | dudde- JuddepeHnnanbHpie ypaBHEHUS IEPBOTO MOPSIKA: OCHOBHBIC MOHS- 6 OK-7,
pEeHLUAIBHBIE TUS U 337a49d. MeToJbl pellleHUs] YpaBHEHUN: C pa3eNsolUMUCs T1e- OIIK-3
YpaBHEHHUSL. peMeHHbIMH, JHHEHHBIX. JnddepeHnnanbable ypaBHEHHS BBICIINX

MOPSIAKOB, JIOMYCKAIOIIKe TOHIKEHUE MOPSIAKA.

Jluneiinple muddepenimansuple ypaBHeHUs! nopsiaka 7. CUCTEMBI Ju-
HeWHBIX Au(PepeHInaIbHbIX YPaBHEHHH.

Pemenne nuHeiHbIX quddepeHInanbHbIX YpaBHEHUH W MX CHUCTEM
OIIEPAaTOPHBIM METOIOM.

3. | HecobctBeH- Heco6ctBennsie unterpanst [ u Il poma. [Ipusnaku cxomumoct. ITo- 8 OK-7,
HBII MHTETpall. | HATHE 00 WHTErpasbHOM IpeoOpa3oBaHuu. [IpeoOpazoBanme Dypne, OIIK-3
Wuaterpansapie | CnexTpanbHeiid aHanu3. [IpeoOpasoBanue Jlammaca. Opurunaan u u300-
npeobpa3oBa- pakeHue, NX CBOWCTBA. [IpHII0KeHHs OIIEepaIlMOHHOTO HCYHCIICHHS.
uus. [Ipeobpa-
30BaHUA
®ypeoe, Jlanna-
ca.

4, Kommnekcusle | KommiekcHbie yncioBbie psiabl. CXoAuMOCTh U cymma psina. [Ipusna- 6 OK-7,
YHCIIOBBIE U KA CXOAMMOCTH. AOCONIOTHash M YCJIOBHas CXOJMUMOCTH YHCIOBOTO OIIK-3
(hyHKIMOHATBE- | psAAa.

Hble psigbl. Pa- | KommekcHble QyHKIMOHANBHBIE PSJbI, 00JIaCTh CXOAUMOCTH. PaBHO-
161 Dypee, MepHasi CXOIMMOCTh (DYHKIMOHAJIbHOrO psina. CTeneHHOH psin, ero

Teinopa, Jlo-
paHa.

obmacte cxommmoctu. Psam Teiinopa. PasnoxeHue GyHKIMU B psif
Teitmopa. Hymun ¢ynkuun. Psin Jlopana. Pasnoxxenne ¢GyHKIMH B psij
Jlopana. OcoOble TOYKM (QYHKIMH M WX Kiaccudukamus. Boraers
(YHKIIMM M UX HaXOX/AEHWE Ul 0COOBIX TOYEeK BceX BHAOB. IIpmito-
JKCHUE BBIYETOB K BBIYHMCIICHHIO MHTETPAIOB (YHKIMHA KOMIUIEKCHOW
HIEPEMEHHOM.

Psan ®@ypbe mo oproroHaibHOW cucteMe (QyHKIMHA. CXOAMMOCTH B
cpenHeM. DKCTpeMaJIbHOe CBOWCTBO MHOTrowiIeHOB Dypbe. 3aMKHYyTHIE
OPTOHOPMHUPOBAHHBIE CHCTEMBI.

Tpuronomerpudueckuii psang @Pypse. Pasnoxenne ¢yHKIIM B psin
®ypoe. Pazmmunpie Gopmel 3ammcu psaga Oypee. CriekTpaibHBIA aHa-
3.
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5.3. Pazgennbl AMCHUILUIMHBI U MEKIUCHUIUIMHAPHBbIE CBAI3H ¢ 00ecneYuBalOMUMH (MPeablLIy IMMU)
U ofecneynBaeMbIMHU (MOCJIeTYIOIIMMH) I CHUILTHHAMMA

Ne HanmenoBanne o0ecrieqnBarONINX (IPEIBIAYIINX) U Ne Ne pa3nenoB JaHHOW AMCIUTUTAHEI U3 Ta0I.5. 1, st
/1t obecrieynBaeMbIX (TIOCTIEAYIOMNX) AUCIUTLTIH KOTOPBIX HEOOXOIMMO M3yUICHHE 00ECIICTNBAIOIIIIX
(IpenpInynx) U 00eCTIeYNBAEMBIX (ITOCTIEIYFOIINX ) HC-
LUILIAH
1 | 2 | 3 | 4
IpenmecTByONHE THCIUTIIHHBI
1 JluneiliHas anreOpa U aHAJTUTUYCCKAS TCOMETPHSL. + + + +
2 MartemaTtuyeckuii aHaaus. + + + +
Iocaenywonue TMCIATLUIMHBI
1 HHubopManmoHHbIE TEXHOJIOTHU + + + +
2 dusnka + + + +
3 OCHOBBI TEOPHUH TIeTICH + + + +
4 MeTtponorust 1 paiiou3MeEpEeHUs + + + +
5 Pagromarepuaibl 1 paJuOKOMIIOHCHTBI + + + +
6 DNEKTPOHUKA + + + +
7 DJICKTPOIMHAMUKA M PACTIPOCTPAHCHUE PAJUOBOJIH + + + +
8 PaILI/IOTCXHI/I‘IeCKI/IC TCIIN U CUTHAJIbI + + + +
9 CXeMOTEeXHHMKA aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOICTB + + + +
10 | ludpossle ycTpoiicTBa U MUKPOIIPOLIECCOPHI + + + +
11 OCHOBBI KOMITBIOTEPHOTO ITpoekTHpoBaHus POC + + + +
12 | YerpoiictBa CBY u aHTeHHBI + + + +
13 | ludposas 06paboTKa CUTrHAIOB + + + +
14 | OCcHOBBI KOHCTPYHPOBAHUS U TEXHOJIOTMH IPOU3BO/I- + + + +
crBa POC

15 PannoTexHuyecKkue CUCTEMBI + + + +

5.4. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUH AUCHMILINHBI, 1 BUAOB 3aHS-

THH
[lepeuenn Bunei 3ansTuit DopMBbI KOHTPOJISI
KOMIIeTeHIUH I Jla6 | IIp. | KP/KII | CPC
OK-7, + + + | Ompoc Ha JeKIuH, TPaKTUIECKOM 3aHITHH.
OI1K-3 Komnokeuym. KontponpHas pabora.

6. Metoabl 1 (popMBbI OpraHu3anuu 00yueHust
TexHoaorumn HHTCPAKTUBHOI'O Oﬁy'lel-ll/[ﬂ IPpU PasHbIX (bopMax 3aHSATHII B yacax

[IpakTuue-
Dopmbl
Jlexuuu (yac) CKHe/CeMHHapCKHe Bcero
Metonas!
3aHsaTus (yac)

OO6cyxeHne MaTeprana B X01e MyJIbTHMe- 5 5
JIMAHBIX Mpe3eHTaui
Pabota B rpymmax 3 3
BelcTyruienne B posin 00y4aromiero 3 3
Meroa Mo3roBoro mrypma 2 2

WToro MHTEpaKTHBHBIX 3aHITHI 5 8 13

7. JIaGopaToOpHBIN NPAKTHKYM HE IIPEAYCMOTPEHO
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8. IIpakTHyeckue 3aHATUA (CEMHUHAPBI)

Ne
/1

Ne paznena nuc-
LMIUTHHEL U3
Tabu. 5.1

TemaTnka mpaKTHUECKUX 3aHATHI (CEMUHAPOB)

Tpyno-
E€MKOCTh
(dac.)

Kommeren-
muu OK, TTK

1

AkcHOoMBl MeTpUKH. [IpumMepbl METpUYECKUX MPOCTPAaHCTB. Pas-
JMYHBIE THIBI CXOAMMOCTEH MOCIIE0BATENBHOCTEH AIIEMEHTOB
METPHYECKOTO MPOCTpaHCTBa. IoyHBIE METpHUYECKHE MPOCTPaH-
crBa. JIMHelHbIE HOPMUPOBAaHHbBIE NPOCTpaHCTBA. IIpumepsl.
[MonsTus npearunpOepToBa M THIIEOEPTOBA MpOCTpaHCTB. OpTo-
TOHAJIbHBIE CUCTEMBbI (PYHKIIHH.

2

OK-7,
OIIK-3

JuddepeHnnanpaple  ypaBHEHHS TEPBOIO IOPSAAKA: OCHOBHBIC
TIOHATHS ¥ 3a1aud. MeToapl pelieHns] ypaBHEeHHI: C pa3aesio-
LIMMKCSL IepeMEHHbIMH, TUHEHHbIX. Juddepenumansuble ypas-
HEHUS! BBICHIMX MOPSIIKOB, IOMYCKAIOIINE MOHIKEHNE MTOPSIIKA.
Jluneiinsie muddepenmansable ypaBHeHus nopsaka n. Cucre-
MBI JIHHEHHBIX AU hepeHInaIbHbIX YPaBHCHHUI.

Pemenne nuHEWHBIX IHpQepeHInaIbHBIX YpaBHCHHN U UX CH-
CTEM OINEPATOPHBIM METOIOM.

14

OK-7,
OIIK-3

Heco6ctBennsie naterpains! I u Il pona. [Ipu3Haku CXOIMMOCTH.
ITonsTre 06 mHTETpanbHOM IpeobpazoBanuu. IIpeobpasoBanne
®ypee, CnexTpanbHbnii ananus. [IpeodpasoBanue Jlamnaca. Opu-
THHAT ¥ U300pa)keHue, UX CBoicTBa. [IpUiIoKeHUsT omepanrnoH-
HOTO UCUUCIICHHUSL.

OK-7,
OIIK-3

KommnekcHble 4uciaoBble paasl. CXOOUMOCTh M CyMMa psija.
[Mpu3Haku cxonuMocTH. AOCOJIOTHAs W YCJIOBHAsl CXOIUMOCTH
YHCIIOBOTO psijia.

KommnekcHble (yHKIHMOHAJIBHBIE PAABI, 00JacTh CXOAMMOCTH.
PaBHOMepHas cxoquMocTh (pyHKIMOHAIBHOTO psina. CTeneHHOH
psaa, ero obmacte cxommMocth. Psm Teitmopa. Paszmoxxenme
¢yakunn B psan Teitnmopa. Hymun ¢yskumu. Pspx Jlopana. Pasmo-
xenue GyHkunu B pan Jlopana. OcoOble TOUKH (QYHKIUH B HX
knaccudukanys. BeraeTsl pyHKINM M MX HaXOXKIEHUE UIS OCO-
ObIX TOYEK BCeX BHIOB. IIpHiloJKeHHE BBIYETOB K BBIYHCICHHUIO
HUHTETPayoB (GYHKIUH KOMIUIEKCHOW IEPEMEHHOM.
Tpuronomerpuueckuit psag Pypre. Pasnoxkernne GyHKIMU B P
®ypee. Paznuunsie Gpopmsl 3amucu psna Oypre. CrieKTpaIbHbIH
aHaNu3.

12

OK-7,
OIIK-3
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9. CamocrosiTesibHas padora

Ne Ne pazgena qucuu- Tematrka caMoCTOSATEIBHON pabOTHI Tpyno- Komne- KonTtpons
n/n IUTMHBI U3 Tabu. 5.1 (Oemanuzayus) €MKOCTh TEHIIUU BBINOJIHEHUS
(uac.) OK, IIK paboTsl

1 1 N3y4yenue TeopeTu4ecKoro Marepuaa, perie- 4 OK-7, Omnpoc Ha
Hue 3a71a4. [IoAroToBka K NpakTUYECKUM 3aHs- OIIK-3 JIEKIUH, TIpaK-
TUAM. TeMbl: TUYECKOM
[TonsTe Mmerpuueckoro npoctpancrsa. [pu- 3aHSITHH.
Mepbl. PaznuuHble TUIIBI CXOAUMOCTEN IOCTIe- Komnoksuym.
JOBaTENbHOCTEH SIIEMEHTOB METPHUYECKOTO
npocTpaHcTBa. [oyHbIE METPHUYECKHUE TTPO-
cTpaHCTBa. JInHelHble HOPMHUPOBAHHBIE NIPO-
crpancta. [Ipumepsr. [Tonstus npearuiabpoep-
TOBa U THJIBOEpTOBa IMpoCTpaHCTB. OpToro-
HaJIbHbIE CHCTEMBbI (DYHKIHH.

2 2 W3ydyeHune TeopeTHYECKOTO MaTepuana, perie- 14 OK-7, Ompoc Ha
Hue 3ajad. [loAroToBka kK NpakTUYECKUM 3aHs- OIIK-3 JICKLUY, [IpaK-
TusaM. [loaroroBka k KOHTpoJbHOI pabdote. Te- THYECKOM
Mbl: JluddepeHunansiple ypaBHEHHSI MEPBOTO 3aHATHUH.
MOpsiAKAa: OCHOBHBIE MOHATHA U 3a7add. MeTo- Komnoxsuym.
Jbl pellleHHs ypaBHEHUH: C pa3felsIOIIMMUCS KonTponbHas
mepeMeHHbIMY, JHEeHHBIX. Juddepennnans- pabora. 1H-
HBIE YPaBHEHHs BBICIIMX MOPAIKOB, JOMYCKa- JUBHIyalbHOE
OIIe TOHWKEHUE MOPSAIKA. 3a1aHue. K-
Jluneiinple  aupdepeHnnanbHbIE  YpaBHEHUS 3aMeEH.
nopsiaka n. CucreMbl TUHEHHBIX AnddepeHIu-
aJIbHBIX YPaBHECHUN.
Pewenve nuneitHbIx quddepeHmnanbsHbIx
YpaBHEHUH M UX CUCTEM OIIEPAaTOPHBIM METO-
JIOM.

3 3 N3ydeHne TeopeTHIecKoro Matepuana, pemie- 14 OK-7, Ompoc Ha
Hue 3a7a4. IloaroroBka K NpakTU4ECKUM 3aHsI- OIIK-3 JIEKLUY, [IpaK-
TusM. [loaroroBka k KOHTpOIBHOI padote. Te- THUYECKOM
Mel: Heco6ctBennsle naterpanst I u Il poxa. 3aHATHUN.
[pusnaku cxogumoctu. [lorarue 06 nHTE- Komnoksuym.
rpaibsHOM npeobpaszoBanuu. [IpeodpaszoBanue KonTponbHas
®ypee, CnekrpansHbiii ananus. [Ipeodbpazopa- pabora. 1H-
nue Jlanmaca. OpuruHan u 300pakeHne, ux JUBHIyalbHOE
cBoiicTBa. [IpunoxeHus onepanuoHHOrO UC- 3a1aHue. K-
YHCICHUS. 3aMeEH.

4 4 H3ydeHne TeopeTHUYECKOro MaTepuana, pelie- 16 OK-7, Omnpoc Ha
Hue 3a7a4. [loaroToBka K MpakTUYECKUM 3aHs- OIIK-3 JIEKIINH, TIPAK-
tusM. [loaroToBka Kk KOHTpoIbHOI pabdote. Te- THYECKOM
Mbl: KomrutekcHbple uncnoBsle psasl. Cxomm- 3aHATHH.
MOCTh U cyMMa psina. [IpuzHaku cxogumocTH. Komnoxksuym.
AOGcomoTHas ¥ yCJIOBHAs CXOAMMOCTH YHCIO- KontponsHas
BOTO psizia. paborta. MH-
KomrmiekcHble (QyHKUMOHANBHBIE psibl, 00- JUBHyabHOE
JIaCTh CXOAMMOCTU. PaBHOMEpHas CXOAUMOCTb 3a1aHue. K-
¢yHKMoHansHOTO psiga. CreneHHOH psia, ero 3aMeH.
obmacte cxomumoctu. Psm Teiinopa. Pa3zmoxe-
Hue ¢yHkuM B psg Teinopa. Hymu ¢ynkimm.
Psn Jlopana. Paznoxxenne ¢ynkiun B psin Jlo-
pana. OcoOple TOUKH (PYHKIINH U UX KiIacCH(H-
Kanusa. Beraersl QyHKIMM M HMX HaXOXKACHHE
IUIsl 0cOOBIX TOUYEK BCeX BUAOB. lIpmioxeHue
BBIUETOB K BBIYMCIICHHUIO MHTETPATIOB (DYHKIIHH
KOMIUIEKCHOM TIEpeMEHHOI.
Tpuronomerpuueckuii psig Oypoe. Paznoxenue
¢ynkiun B pag Pypee. Pasnuunble Gopmsbl
3anucH psiga Oypee. CieKTpaabHbIN aHATH3.
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10. IIpumepHasi TeMaTHKA KyPCOBBIX NPOEKTOB (PadoT)

11. PeiiTuHrOoBasi cucremMa JJisl OlleHKH yCIeBAeMOCTH CTYJAeHTOB

Tabauna 11.1 bayuibHbIe OLICHKHU ISl 2JIEMEHTOB KOHTPOJIA.

HE MPEAYCMOTPEHO

Maxkcumanbubiii | MakcuManbHbl | MakcuMmanbHbii | Beero 3a
Oayt Ha 1 K.T. Oayt mexay 1 u | 6amn Mmexay CeMeCTp
2 K.T. 2 - K.T. ¥ Ha
KOHEI[ CEMECTpa
KonTtponbHble paboThI, TECTHI. 10 15 15 40
WuauBuayanbHOe 3aaHKe 10 10 10 30
Kosnnoksuym. 10 10 20
Pabora Ha mpakTHYECKUX 3aHSI- 10 10
TUSIX
HTtoro MakcumyM 3a nepuo; 20 35 45 100
Hapacrarouium urorom: 20 55 100 100
Tabauma 11.2 TlepecueT 6aIJIOB B OIICHKH 32 KOHTPOJIBHBIC TOYKH
BaJjuibl Ha 1aTy KOHTPOJIbLHOM TOYKH OneHka
> 90 % ot MakcuMasbHOHM cyMMBI OasioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuManbHON cyMMBI O6as1oB Ha naty KT 4
Ot 50% 10 69% oT MakcuManbHON cyMMBI 6astoB Ha naty KT 3
< 50 % ot MakcuMaJIbHON cCyMMBI 6autoB Ha aaty KT 2
Tab6aunna 11.3 — Ilepecuer cymMMbl 0aJUI0B B TPaJUIIMOHHYIO U MEKIYHAPOJIHYIO OLIEHKY
Ouenka ('OC) HTorosasi cymma 6ajijioB Ouenka (ECTS)
5 (oTnM4HO) (3a4TEHO) 90 - 100 A (0TIM4HO)
85-89 B (oueHb xoporio
4 (xopomo) 75 -84 C Exopomo)p :
(3auTeHo)
70 -74 D (ynoBneTBOpHUTEIHHO)
3 (yIOBJETBOPUTEIHHO) 65 — 69
(3auTeHo) 50 - 64 E (mocpencTBeHHO)

2 (HeYHOBIETBOPUTEIHHO),
(He 3auTeHO)

Huxke 50 6a110B

F (HeyioBIEeTBOPHUTENBHO)
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12. Y4yeOHO-MeTOAHYecKOe H HH(POPMANIMOHHOE ofecniedeHHe U CIHILTHHbI:

12.1 OcHoBHas TATEpATYpA.

1. Jlrocrepruxk JI.A. Co6ones B.1. Kpatkuit kypc pynkunonansnoro anamusa. / Jirocrepuuk JI.A. Co6o-
nes B.U. C-IlerepOypr Uzn-Bo: Jlans, 2009. - 272 c. http://e.Jlanbook.com/books/element.php?pll id=245
2. EnsuoB A.A. UnTerpansHoe ucuuncnerue. uddepenunansusie ypaBHenus : yuebHOe mocobue / A.A.
Enbuos, T.A. Enbuosa ; @enepanbHoe areHTCTBO 110 00pa3oBanmio, TOMCKHil rOCyIapCTBEHHbIH YHH-
BEPCUTET CHCTEM YNpPABJICHUS U paarodieKTpoHukH. - Tomck : TYCVYP, 2007. - 263[1] c. Dx3eMmispsl
Bcero:100.

3. Ilerpymxo M.M. Kypc Bricmieii matemaruku. Teopust GpyHKImMiA KomMIuiekcHo# nepemenHoii. / [Tet-
pyuiko .M., Enuicees A.I'. u np. C-Ilerepbypr HU3a-Bo: Jlaus, 2010. 368 c1p.
http://lanbook.com/books/element.php?pll_cid=45&pll_id=526

4. Epoxuna A.Il. Breicmas matemaTyka B 3a/1a4ax U yIpaXHEHHAX ¢ OTBETAMHU M pemenusmu: / Epoxu-
na, A. IL, JI. H. Baiibakopa; ®eznepanpHoe areHTCTBO MO 00pa3oBaHuio, ToMckwmit roCyAapCTBEHHBIH
YHUBEPCHTET CHCTEM YNPABICHHUS U PATHOIIEKTPOHUKH. - Tomck, 2006 - 138 ¢. Dx3emmstpsl Bcero 85

12.2 /lonoHUTeIBLHAS TUTEPATYPA.

1. JI. U Marasunuukos, Bricmas maremartuka I11. @yHkiu kommiekcHOro nepemensoro. Pssr. MaTe-
rpajibHbIe IpeobpasoBanus: yuedbHoe nocobue / JI. M. Marazununkos ; TOMCKH#H rocy1apcTBeHHbIH YHE-
BEPCHUTET CHCTEM YIPABICHHUS U PaIHO3IEKTPOHUKH. - 2-€ U3, - Tomck : TYCVP, 2002. - 206 c.: . -
bubmuorp.: c¢. 205-206. Dx3emmasipsl Beero 264 k3.

2. 51.C. byrpos Beicmias matemaTuka: yqe6HUK st By30oB: B 3 1. / C.M. Huxomnsckuit; pen. B.A. Camos-
auuni. T. 3: Jlupdepennmansusie ypaBHeHus. Kpatnsie uuterpaisl. Psapl. OyHKIUE KOMIITIEKCHOTO
IIEPEMEHHOT0. - 6-€ u31., crepeoTHIl. - M.: JIpoda, 2004. - 511[1] c.Ix3emmasips1 Beero: 31.

3. M.JI. Kpacuos @yHKIMH KOMILIEKCHOTO nepeMeHHOro. Onepanuonsoe ucuucinenne. Teopus ycToii-
quBoCTH: Y4ebHoe mocodue na By3oB /A.M. Kucenes, I'.I. Makapenko. - 2-¢ u3J., nepepab. u 101M. -
M.: Hayka, 1981. - 302c. . Dx3emmasipsi Bcero: 33.

4. A.H. KonmMoropos DiieMeHThI TeOpHH (GyHKIMH U (yHKIHMOHAIBHOIO aHaiu3a : Y4eOHHK Ul BY30B
/C. B. ®omun. - 6-¢ u3z., ucnp. - M. : Hayka, 1989. - 623[1] c. : ui. - Bubmmorp.: ¢. 607-609. -ITpeam.
ykas.: ¢. 610-623. Dx3emnuspsl Bcero: 9

12.3 Ilpakmuueckue 3anamusn npoeoodAmMcsa no y4eOHbIM HOCOOUAM:

1. ®umumonenkosa H.B. C6opuuk 3ama4 no ¢pyukimonansaomy ananusy. C-ITerep6ypr U3a-so: Jlaus,
2015. - 240 c. http:/lanbook.com/books/element.php?pll_cid=46&pll_id=1279

2. EmprioB A.A. MnTerpansroe ucuncnenue. Jlupdepenunansupie ypapuenus : yaebuoe nocobue / A.A.
Ensuos, T.A. Ensnosa ; ®enepanbHoe areHTCTBO MO 00pasoBaHuio, TOMCKHI TOCyIapCTBEHHBIH YHH-
BEPCUTET CHCTEM YNpPAaBJIEHHUs U paauo31eKTpoHukH. - Tomck : TYCVYP, 2007. - 263[1] c. Dx3eMmuIspsI
Bcero:100.

3. Ilerpymxo .M. Kypc Bricureit matematnku. Teopust QyHKIHI KOMIUIEKCHOMN nepemMeHHOi. / [TeT-
pymxko .M., Enucees A.I'. u np. C-IlerepOypr U3xn-Bo: Jlans, 2010. 368 crp.
http://lanbook.com/books/element.php?pll_cid=45&pl1_id=526

4. Epoxuna A.Il. Beicmasg MaTeMaTHKa B 33/1a4ax M yHPaXKHEHHSX C OTBETaMH M pemieHusmu: / Epoxu-
Ha, A. I, JI. H. baii6akoBa; ®enepanpHoe areHTCTBO Mo oOpa3zoBaHuio, TOMCKHM rocyaapcTBEHHBI
YHHBEPCUTET CHCTEM YIIPaBICHHS U PaMO3IEKTPOHUKHU. - Tomck, 2006 - 138 ¢. Dx3eMiuispsl Bcero 85

3adanua na KOHMPOabHbIE PAGOMbL U UHOUSUOYAbHbIE 3A0AHUA NPUBLOCHbL 8 KANCOOM U3 C1eOVI0-
HLUX YHeOHbBIX nOCoOu:

1. A.Il. Epoxuna, A. I1., Beiciias matemaTuka B 3aja4ax U YIPaKHEHHSIX C OTBETAMH M PEIEHUSIMH:

JI. H. baiibakoBa; ®enepanbHoe areHTCTBO 10 00pa3oBaHUIO, TOMCKHUiT rOCYAapCTBEHHBIN YHUBEPCHTET
CHCTEM YIpPaBJICHHUS U PaIHO3IEKTPOHUKH. - Tomck, 2006 - .

Y. 3. - Tomcek: [6. u.], 2006. - 138 c. : uin. - bubnuorp.: ¢. 138. Ixk3emmaspsl Beero 85
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2. JI. U Mara3unnukoB, Breicimias matematuka [II. @yHkum KoMIiekcHOro nepemeHHoro. Psaapl. MuTe-
rpajibHBIE TIpeoOpa3zoBanus: yueoHoe nocooue / JI. 1. MarazunaukoB ; ToOMCKHI TOCYIapCTBEHHBIN YHU-
BEPCUTET CUCTEM YIPABIEHUS U PAUOdIEKTPOHUKHU. - 2-€ u3l. - Tomck : TYCVYP, 2002. - 206 c.: un. -
bubmuorp.: c. 205-206. Ix3eMnsipbl Bcero 264 sk3.

Ilpozpammnoe ovecneuenue. CucreMa quctaniimonHoro oopaszosanus MOODLE nist conpoBoxaeHuUs
CaMOCTOSITENTLHOUM paObOThI CTYIEHTOB (METOIUYECKHE MAaTEPUANTBI: TEKCTOBBIC, AYAHO U BUACODANIIBI,
WHIMBHUIyQJIbHBIC 3a/IaHMS, TECTHI U T.JI.).

12.4 ba3bl naHHBIX, HHOOPMAITMOHHO-CIIPABOYHBIE M TTOMCKOBBIE cucTeMbl: CChUIKH ¢ caiiTa Kadeapbl Ha
MaTEeMaTU4YECKUE PECYPCHI U OH-JIAWH TPEHAXKEPHI.

13. MaTepunanbHO-TeXHH4YeCKOe o0ecnevyeHne JMCHUIIJIMHbI:

Bo3MmokHOCTh paboTaTh B KOMIIBIOTEPHOM KJIacce M3 pacdyéra OJMH KOMIIBIOTEp Ha CTynAeHTa. JIeKkiuuon-
HBIC ayJUTOPUH, OCHAIIEHHBIC TEXHUKON JJISi MyJIbTUMEIUHHBIX Tpe3eHTanuii. BosMoxxHoCTh paboTarh
Ha IPAaKTUYECKUX 3aHATHIX C IPUMEHEHUEM YCTpOoHCTB «CuMBOJI-TecT» i CaMOKOHTPOJIS.

11
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IIpunoxkxenue k pabodeii nporpamme

CDe,zLepaJIbHoe rocygapCTBEHHOE GIOA)KGTIIOG o6pa3013a’renbnoe yapexKaeHrue BbICIIEI'O
upocbeccuonanbﬂoro OGI)HSOB&HI/IH

«TOMCKUU I'OCY/TAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHUSA U PAJIMOS/IEKTPOHUKU» (TYCYP)

YTBEP2XJAIO

Hpopex} p. 110 y4ebHolt paGore
j”/ - II. E. Tposin

/ (
//, A5,

<« > 2016 1.

®OH/I OITEHOYHEIX CPEJICTB I10 YYEBHOM JANCIHUIIJINHE
OCHOBBI ®YHKIIMOHAJIbBHOI'O AHAJIN3A

YpoBeHb OCHOBHOI 0Opa3oBaTe/IbHOU MPOrpaMMbl aKaJIeMUYeCKUuil ODakajgaBpuaT

HanpaBsienue noaroroBgkm 11.03.02 udokoMMYyHHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMbI CBSI3H

ITpoduis MUKPOBOJIHOBast TEXHUKA W AHTCHHBI

Dopma oby4deHUs oYHasI

PakyJbTeT Pagunorexanyeckuit (PTO)

Kadeapa CaepxBbIcOKOYACTOTHON 1 KBaHTOBOM paguorexuuku (CBY u KP)
Kypc 2 CemecTp 3

VYuebHbIll 1y1aH Habopa 2013, 2014, 2015 roaa.

3auer 3 cemecTp Jund. 3ader He mpeycMoTpeH

Dk3ameH HE IIPEyCMOTPEH

Tomck 2016
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1 Bsenenue

@onj oneHouHbIX cpejicTB (POC) sBisercs MpIIOKeHneM K pabodeil mporpaMme JTUCIUILTHHBL 1
IpeJICTaBisieT cO60i COBOKYIMHOCTH KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPHAJIOB (TUIIOBBIE 3a1a4u (3a1a-
HHsl), KOHTPOJIbHBIE PAOOTHI, TECTHI U JIP.) W METOJ0B UX MCIIOJIL30BAHUS, IPEJIHASHAYCHHBIX JIJIsI H3Me-
peHusi YPOBHS JOCTUKEHUST CTYJIEHTOM yCTAaHOBJIEHHBIX pe3yabraroB oOydenus. POC mo pucnumimne
(IpakTHKe) MCIOJb3yeTCs MPH TPOBEIEHNH TEKYIIEero KOHTPOJIsI yCIIeBAeMOCTH W TIPOMEKYTOTHON aT-
TecTalluM CTYJIeHTOB. [lepedenb 3aKkpernieHHbIX 3a JUCIUAILIHHON KOMIIETeHIUH TpuBejieH B Taduie 1.

Tab6muna 1 — Ilepedyensb 3aKpeJieHHBIX 3a ANCIHUILINHONW KOMIETEHITIH

CPEJICTBAMH TOJIYUEHUsI, XPAHEHUST,
nepepaboTku nHMOpMAIT

Koz ®opMyJIMPOBKA KOMIIETEHIINN Oranbl (bopMUpOBaHUA KOMIETEHIINN
OK-7 CIOCOOHOCTH K camMoopranu3anuu u | Jloji>keH 3HATh OCHOBHBIE MOHATHSA (DYHKIHO-
caMo00OPA30BAHUIO HAJILHOTO aHAJIN3a; MEeTOJbI, CHOCOObI U CPEJICTBA
HOJTY9€HUsI, XPAHEHUs, TePePabOTKN MaTeMaTHIe-
OIIK-3 | crocobHOCTD BJIaJIETh OCHOB- | CKOU nH(pOpMAIHMK, IPUHATHIE B (DYHKIIHOHATILHOM
HBIMH ~ MeTOJaMu, clocobaMu ¥ | aHAJIU3e, BKJIIOYas METOIbI PEIICHUS THIIOBBIX 3a-

a9 (DYHKIMOHAJTHHOTO aHATU3A.
oJI>keH yMeTh IIPUMEHHATh METOJIbl, CIIOCOObI U

CPeJICTBA TOJIyUYeHHS, XPAHEeHUA, TTepepabOTKN Ma-
TEeMaTU4IeCKOi WHGOPMAINK, TPUHATHIE B (DYHK-
MAOHAJIBHOM aHAJIN3e, JIJIs1 PelleHns] TUIIOBBIX 3a-
a4, QIS OCBOEHWS JIPYTUX JTUCIUILIMH, TIPeIy-
CMOTPEHHbIX Y4eOHbIM IIJIAHOM, U PEIIEeHUs [PO-
deccuonanbubix 3anad. [lob3oBarhesa npu Heob-
XOJMMOCTH MaTEeMaTUYCCKOHR JInTepaTypou.
JlonxxeH BIaaeTh MeTOIaMU, CIOCOOAME U CPe/I-
CTBaMHU TOJYYeHHd, XPaHEeHHd, MepepaboTKu Ma-
TeMaTuIeckoil nHMOPMAIUN, TPUHIATHIMA B (DYHK-
MIOHAJBHOM aHAJIN3e, BKII0Yasd OCHOBHBIE METO/IbI
perTeHns TUTIOBBIX 33/a49; HAaBBIKAMHU CAMOOPTaHU-
3alUyd U caMoOOpPA30BaHUS /I M3YUEHUs BOIPO-
cOB, Kacaromuxcd (PYHKIUOHATIBHOTO aHAJIN3A.

2 Peanuzanusa KoMmneTeHInii

1 Komnerennua OK-7

OK-7: cmocobHOCTh K CAaMOOPraHU3anuym U CaMOOOpPa30BaAHUIO.

g popMupoBaHUS KOMIETEHITUN HEOOXOINMO OCYIECTBUTH PsIJ TANOB. DTanbl (hOpMUPOBAHUS
KOMIIETEHIIN Y, TPUMeHsIeMble JIJIs 9TOTO BHBI 3aHATUN U UCHOJIB3YeMbIe CPeJICTBA ONEHUBAHUS ITPEeJI-
CTaBJICHBL B Tabjaume 2.
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Tabauma 2 — dransl hopMUPOBAHUA KOMIIETEHIINN U UCIIOJb3yeMble CPEeACTBA OIeHNBAHUS

e Tecr;

o Coobmenue Ha
CceMUHApPE;

e OrBer Ha
KOJLIIOKBUYME;

e Kontpospnas
pabora;

e 3auéT;

¢ KoHTpoJsbHasg
pabora;

e Odopmienne m0-
MAIITHETO 33/ JaHHUS;

e Komncnekr marepu-
aJjla, BHIHECEHHOTO
Ha CAMOCTOSITEJb-
HYI0 paboTy;

e 3auéT;

Cocras 3HaTh YMeTb Baagern
Copnepkanue 3
HAaeT OCHOBHBIE TIOHS- | YMeer npuMeHsTh | Biamgeer meromamu, cio-
STaIoB THd (PYHKIUOHAJIBHOIO | METOJ/IBI,  CHOCODOBI M | cODaMH H  CpeJICTBAMU
aHaJIM3a; METOJbI, CIO- | CPeJCTBA  IOJYYEHHS, | IOJYYEHUd, XpaHeHus,
coOBl U CpeACcTBa II0- | XpaHeHUs, mepepabOTKH | mepepaboTKH  MaTeMa-
JIYIEHHS, XPAHEHHSs, [1e- | MaTeMaTHIeCKOi HH- | THYECKOH HHMOPMAINH,
pepaboTku MaremMaTnude- | (DOPMAIMH, HPUHATHIE | IPUHATHIMA B (DYHK-
CKO#l wH(OpMaIuu, Tpu- | B PYHKIIMOHAIBHOM | IMOHAJLHOM  aHaJIn3e,
HATBbIe B (PYHKIMOHAJIb- | aHAJIU3e, JJId  pelle- | BKJIYad OCHOBHBIE
HOM aHa/Ju3e, BKJIOYas | HUS TUIOBBIX  3aJadY, | METOIAbI PEeIIeHUs] TUIIO-
METOJIbl  pEelIeHHus TH- | JUIg OCBOEHHUsl JPYIUX | BbIX 3aJ1a9; HaBBIKAMU
MOBBIX 33734 (DYHKIHNO- | JUCITUILINH, npeay- | caMOOpraHm3aIlnm u
HAJBHOTO aHAIN3A. CMOTPEHHBIX  y4eOHBIM | caMmooOpa3oBaHus  Jjs
IJIAHOM, W PelleHus | U3YYeHHs BOIIPOCOB,
npodecCHOHANBHBIX 3a- | Kacalomuxcst (YHKIIHO-
sgad. Toab3oBarbes npu | HAJIBHOIO aHAJIU3A.
HEOOXOOMMOCTH MaTeMa-
THYECKON JINTEPATYPOH.
Buan:
3aHATHN
o Jlexnum; e I[IpakTuyeckue e [IpakTmueckue
BAHATHA; BAHATHA;
e [IpakTuyeckue
3aHATHS; e ['pymmosbie e ['pymnmoBeie
KOHCYIbTAINH; KOHCY.JIbTAINN;
o CemuHApHI;
e Brumosinenune — mo- e Brinosinenue
e ['pymmosbre MAIITHETO 33 TaHUL; HHIABHIYaIHHOTO
KOHCYJIHTAINH; 38 1aNms;
e CamocrosTesbHasd
o Camocrogrenbuas paboTa CTYIeHTOB; e CamocTogTeIbHAL
pabora CTYJIeHTOB; paGoTa CTYICHTOB;
Ncnonw3yembre
cpeacTBa
OIlEHUBAHUSI

e KoHnTpoJibHAL
pabora;

e Odopmaenne
U 3allUTa
UHIUBULYAJIHHOIO
3aJaHUS;

o 3auér.
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O6H_[I/Ie XapaKTEPpUCTUKHU nokasareJjei n KpuTepueB OlleHNBaHUA KOMIIETEHIIMHA Ha BCEX 3TallaX Mpu-

BeJeHbl B TabJuie 3.

Tabauma 3 — O6IIMe XapaKTEPUCTUKU TTOKA3aTejell U1 KPUTEePUEB OIEHNBAHUS KOMIIETEH-

Iy 110 3TallaM

TeJIbHO (IOpPOTOo-
BBIli YPOBEHbB)

OCHOBHBIX TOHATHHA Ha
YPOBHE  HA3BaHUA u
obo3HavYeHUil, AJTOPUT-
MOB pe€IIeHUsd THUIIOBBIX
3824

YMEHUSAMU, TPEOYyeMbIMU
JJIA  BBINOJHEHUA TIPO-
CTBIX THITOBBIX 3aJ1a4

ITokazarenn u | 3HaTh YMmeTh Baagers
KpUTEPUN
OranuHo Obaanaer cucrtemubiMu | O6nagaer auamna3oHoM | KoHTpoaupyeT BBITIOJ-
(BBICOKMTIT " rIyOOKMMM 3HAHUSIMHU | IPAKTUIECKUX YMeHUui, | HaeMyi pabory, ImpoBO-
YPOBEHB ) B IIpejesax wu3ydaemoii | TpebyeMbIxX i pa3BU- | JUT OIEHKY BBHITIOJHEH-
JUCIUIINHBL ¢ [MOHUMAa- | THS TBOpPYECKHX pelre- | HOit paboTel, Momgupuiim-
HUeM TPAHUIl TPUMEHHU- | HUi, abCTparupoBaHUs | PyeT ITAIBI pabOTHI
MOCTHU Ipob.IeM
Xoporrio Obsranaer snanusgvu | Obiamaer awmamnaszonom | Omepupyer OCHOBHBIMH
(6azoBbIii OCHOBHBIX IIOHATHI Ha | HPAKTHYECKHX YMEHWIi, | MeTOJaMH peIleHns 3a-
YPOBEHB ) YPOBHE ommpeeneHuil | TpeOyeMbIX I pellle- | Jad U MCCJIeT0BAHHIMA
U B3aHMOCBSI3ell MeXK- | HUsI THIOBBIX 3a1a9 C
Iy HOHMH B MOpeaeax | 3JeMeHTaMH HCCIeI0Ba-
M3y9aeMON AUCHUILJIUHBL | HUM
YaoBaerBopu- Obaamaer snanusgMu | O6mazaer  ocHOBHBIME | Paboraer mnpu mpsmMom

HaDOJIIOIEHUU ¥ KOHTPOJIe

QopMyJIHPOBKA ITOKa3aTe el 1 KpUTEepUeB OIeHUBAHUS JaHHON KOMIIETEHIIUN IpUBeIeHa B TabJIH-

e 4.
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Tabauma 4 — IToka3aTenum U KpUTEepUM ONEHUBAHUS KOMIIETEHITUIT

Ha 9Tamnax

ITokazaTean u | 3HaTh YMmeTh Baagers

KPpUTEepUn

Or1ianuno

(BbICOKMI PACKpBIBaeT CYIII- e CcBOOOIHO pu- e CBOOOIHO oOmepu-

YPOBeHb) HOCTH MAaTeMaTH- MEHSIET  MeTOJbI pyer MeTOIAMUI
YeCKUX TOHSTHUM, pelleHud 3aJ1a4 A3y4aeMOi AuCIu-
OpoBOANT KX Xa- B HE3HAKOMBIX JINHBI;
PaKTEPUCTUKY; CUTYAIAAX;

® OpraHmu3yer  KOJ-
aHaJIU3UPYET CB:- yMeeT MaTeMaTH- JEKTHBHOE BBI-
31 MEXK/y pas3Jand- 9eCKH II0Ka3aTh U IOJIHEHHEe paboTHI,
HBIMH ~ MAaTEMaTH- apryMEeHTHPOBAH- 3aTparuBaloei
1E€CKHMHU HOHATHA- HO J0Ka3aThb MOJO- u3ydaeMyro - Aauc-
MH; JKEeHUS W3ydaeMoit ATIINHY
JUCIUILINHBL;

00OCHOBBIBAET ® cBOOOJIHO BJIAjIEET
BLIOOD MaTeMaTHu- pasHBIMH C1IOCO6a-
9ecKoro  MeToJa, MW TIP€/ICTaBICHUST
ILJIAH, dTallbl MaTeMaTHYeCKOR
pellleHus 3a1a4H; nH(pOpMaLH.

Xopomio

(6a30BBIil JlaeT  ompejesie- crIocobeH  pasiH- ¢ KpATHICCKA

YPOBEHB ) 1304871 OCHOBHBIX OCMBICAUBAET IIO-

HOHATUN U IPUBO-
JUT IPpUMEphl UX
[IPUMeHeHN;

IIOHUMaeT CB4A3U
MeXKAY Ppa3/IMYHbI-
MU INOHATHUAMU;

apryMEeHTHPYyeT
BBIOOD MeTo/1a
peIlleHHs 33, 1a49H;

COCTaBJIsIET ILJIAH
peleHus 3a/1a49u;

9UTH CTAHJAPTHBIE
7 HOBBIE CATYAIlUH
1pu pelieHun
3a/1a49;

yMeeT KOPPEKTHO
BBIpaXKaTb W ap-
TYMEHTHUPOBAHHO
060CHOBBIBATH II0-
JIOKEHU u3ydae-
MOU AHACITATLINHBI;

JIYIYCHHBIC SHAHUA,

e crocoben pabo-
TaTh B  KOJLJIEK-
THBE, 3a/1a9u

KOTOPOTO 3aTparu-
BalOT M3yIaEMYIO
JIUCTIATLINHY;
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Iloka3arean n
KpuTepuun

3HATBH

YMmern

Baagers

YaoBiaerBopu-
TeIbHO (IIOPOTO-
BBIli YPOBEHbD )

® BOCIIPOU3BOJIUAT
OCHOBHbBIE (DaKThI,
UJIeHu;

® DACIO3HAeT OCHOB-
Hble MaTeMaThu4e-
CKUe O0bEKTHI;

® 3HacT aJI'OPUTMbL
pemeHnd TUIIOBbIX
3a,/1a4;

® yMeeT TPUMEHSATH
AJIPOPUTMBI pellie-
HHUS TUIIOBBIX 3a-
Jad Ha IPaKTUKE;

e ymMmeeT paboTarh CO
CIPABOYHON JIUTE-

paTypoii;

e ymeeT oOpMILATH
pPe3yabTaThl CBOEH
paboOTHI;

® TIOJJIEPKUBALT
pasroBop Ha Te-
MBI U3y4aeMOi
JUCTATLINHBL;

® BJIaJIEeT OCHOBHOMN
TEPMHHOJIOTU-
eil n3y4aeMon
JUCTHATLTUHBI.

2 Komnerennua OITK-3

OIIK-3: cnocobHOCTH BJIageTh OCHOBHBIMH METOAAMU, CIIOCODAMU M CPeICTBAMU II0-
Jy4deHUs, XpaHeHus, nepepadboTku nHdopManmnm.
s dpopMupoBaHEsa KOMIIETEHIIUA HEOOXOAUMO OCYIIECTBUTH PAJI TAOB. DTalbl (hOPMUPOBAHUS
KOMIIETEHIIMH, IPUMeHseMble /It 9TONO BHJIbI 3aHATHH U HCIIOJIb3YeMble CPEJICTBA OICHUBAHUS IIPEI-
CTaBJEHBI B TaOIUIE 5.

Tabaumna 5 — dransl popMuUpOBaHUss KOMIETEHIINHN 1 NCIIOJb3yeMblI€ CPEICTBA OIIEHNBAHUS

CoctaB 3HaTh YMmeTh Baagers

Conep2kanue 3
HAaeT OCHOBHLIE IIOHs- | YMeeT npuMeHsaTh | Biageer Mmeromamu, cro-

oTamos T  HYHKIUOHAJBHOTO | METOABI,  CIHOCOOBI W | cODAMH H  CpeJICTBaMHU
aHaJIM3a; METOJABI, CIO- | CPEeJCTBA  NOJIYyYeHHUd, | MOJYYEeHUd, XPaHeHNd,
coObl ® CpeJcTBa MO- | XpaHEHUsd, MepepadOTKu | mepepaboTKu — MaTeMa-
Jy4eHUsl, XpaHeHud, Ie- | MaTeMaTUu4ecKoi WH- | THYecKoit mHpopmaImn,
pepaboTku MaTremaTtude- | (pOpMAIMU, HPHHATHIE | IPUHATHIMA B (DYHK-
CKOM uH(OPMAIUH, TPU- | B GYHKIIMOHAJIHHOM | ITHOHAJBHOM  aHAJIH3E,
HedTbhle B (DYHKIUMOHAJIb- | aHAJIM3e, JiJIsd  pelle- | BKJIYas OCHOBHBI€
HOM aHaJIu3e, BKJIIOYad HHA TUIIOBBIX 3a/1a4, MeTOAbI pelleHud THIIO-

MeTOJIbl  peleHns TH- | JJ9 OCBOEHUWs JIPYIWX | BHIX 3aJad4; HaBbIKAMU
HOBBIX 337a4 (DYHKIHO- | JUCIUILINH, npeJy- | caMOOpTaHU3aluu i1
HaJIbHOT'O aHAJIU3a. CMOTPEHHBIX  Y4eOHBIM | caMoOOpa30BaHUs  JJIs

IJIAHOM, W  pelleHusd | n3ydeHus BOIIPOCOB,

npodeccuoHaJIbHbIX  3a-
nad. [Honb3oBarhes mpu
HEOOXOIMMOCTH MaTeMa-
THUYCCKON JINTEPATYyPOHl.

Kacammxcd @QyHKITHO-
HAJBHOIO aHAJIM3A.
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Buan:

3aHATHIA
Jlexnym; [IpakTrdeckue [IpakTrdeckue
3aHATHA; 3aHITHI;
[IpakTuueckue
3aHATHUSI; ['pynnosnie ['pynnosnie
KOHCY/IbTAIUH; KOHCYJ/IbTAIUN;
CemuHAapHI;
Boinmosimenune  mo- Boimoanenne
I'pymmonsie MAITHETro 33, TaHu; HHMBILYaIHHOTO
KOHCYJ/IbTAIIH; SaTaHms;
CamocTosiTe/ibHAsT
CamocroaTenbras paboTa CTYIeHTOB; CamocTosaTebHAd
paboTa cTy/IeHTOB; paboTa CTYICHTOB;
Vcnons3yemsbie
cpescTBa
ONECHUBARMA Tecr; KonTpospnas KonTponpnas
pabora; pabora;
Coobrienue Ha
CeMUHAPE; Odopmiienne  10- Odopmrenne
MAIITHerO 33/ IAHWS; 1 3aImTa
Orper Ha HH/IABHTYAJIbHOTO
KOJIJIOKBUYM€; Koncuekr marepu- Saanms:
aJia, BBIHECEHHOT'O
Konrposbnas Ha CaMOCTOATETh- BauéT.
pabora; HyI0 paboTy;
Bauér; Bauér;
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O6H_[I/Ie XapaKTEPpUCTUKHU nokasareJjei n KpuTepueB OlleHNBaHUA KOMIIETEHIIMHA Ha BCEX 3TallaX Mpu-

BeJeHbl B TabJmie 6.

Tabauma 6 — Ob1IMe XxapaKTEPUCTUKU TTOKA3aTejell 1 KPUTEePUEB OIEHNBAHUSA KOMIIETEH-

Iy 110 3TallaM

TeJIbHO (IOpPOTOo-
BBIli YPOBEHbB)

OCHOBHBIX TOHATHHA Ha
YPOBHE  HA3BaHUA u
obo3HavYeHUil, AJTOPUT-
MOB pe€IIeHUsd THUIIOBBIX
3824

YMEHUSAMU, TPEOYyeMbIMU
JJIA  BBINOJHEHUA TIPO-
CTBIX THITOBBIX 3aJ1a4

ITokazarenn u | 3HaTh YMmeTh Baagers
KpUTEPUN
OranuHo Obaanaer cucrtemubiMu | O6nagaer auamna3oHoM | KoHTpoaupyeT BBITIOJ-
(BBICOKMTIT " rIyOOKMMM 3HAHUSIMHU | IPAKTUIECKUX YMeHUui, | HaeMyi pabory, ImpoBO-
YPOBEHB ) B IIpejesax wu3ydaemoii | TpebyeMbIxX i pa3BU- | JUT OIEHKY BBHITIOJHEH-
JUCIUIINHBL ¢ [MOHUMAa- | THS TBOpPYECKHX pelre- | HOit paboTel, Momgupuiim-
HUeM TPAHUIl TPUMEHHU- | HUi, abCTparupoBaHUs | PyeT ITAIBI pabOTHI
MOCTHU Ipob.IeM
Xoporrio Obsranaer snanusgvu | Obiamaer awmamnaszonom | Omepupyer OCHOBHBIMH
(6azoBbIii OCHOBHBIX IIOHATHI Ha | HPAKTHYECKHX YMEHWIi, | MeTOJaMH peIleHns 3a-
YPOBEHB ) YPOBHE ommpeeneHuil | TpeOyeMbIX I pellle- | Jad U MCCJIeT0BAHHIMA
U B3aHMOCBSI3ell MeXK- | HUsI THIOBBIX 3a1a9 C
Iy HOHMH B MOpeaeax | 3JeMeHTaMH HCCIeI0Ba-
M3y9aeMON AUCHUILJIUHBL | HUM
YaoBaerBopu- Obaamaer snanusgMu | O6mazaer  ocHOBHBIME | Paboraer mnpu mpsmMom

HaDOJIIOIEHUU ¥ KOHTPOJIe

QopMyJIHPOBKA ITOKa3aTe el 1 KpUTEepUeB OIeHUBAHUS JaHHON KOMIIETEHIIUN IpUBeIeHa B TabJIH-

e 7.
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Tabauna 7 — Iloka3aTtenn u KpUTEPUN OLEHUBAHUSA KOMIIETEHITIN

Ha 9Tamnax

ITokazaTean u | 3HaTh YMmeTh Baagers

KPpUTEepUn

Or1ianuno

(BbICOKMI PACKpBIBaeT CYIII- e CcBOOOIHO pu- e CBOOOIHO oOmepu-

YPOBeHb) HOCTH MAaTeMaTH- MEHSIET  MeTOJbI pyer MeTOIAMUI
YeCKUX TOHSTHUM, pelleHud 3aJ1a4 A3y4aeMOi AuCIu-
OpoBOANT KX Xa- B HE3HAKOMBIX JINHBI;
PaKTEPUCTUKY; CUTYAIAAX;

® OpraHmu3yer  KOJ-
aHaJIU3UPYET CB:- yMeeT MaTeMaTH- JEKTHBHOE BBI-
31 MEXK/y pas3Jand- 9eCKH II0Ka3aTh U IOJIHEHHEe paboTHI,
HBIMH ~ MAaTEMaTH- apryMEeHTHPOBAH- 3aTparuBaloei
1E€CKHMHU HOHATHA- HO J0Ka3aThb MOJO- u3ydaeMyro - Aauc-
MH; JKEeHUS W3ydaeMoit ATIINHY
JUCIUILINHBL;

00OCHOBBIBAET ® cBOOOJIHO BJIAjIEET
BLIOOD MaTeMaTHu- pasHBIMH C1IOCO6a-
9ecKoro  MeToJa, MW TIP€/ICTaBICHUST
ILJIAH, dTallbl MaTeMaTHYeCKOR
pellleHus 3a1a4H; nH(pOpMaLH.

Xopomio

(6a30BBIil JlaeT  ompejesie- crIocobeH  pasiH- ¢ KpATHICCKA

YPOBEHB ) 1304871 OCHOBHBIX OCMBICAUBAET IIO-

HOHATUN U IPUBO-
JUT IPpUMEphl UX
[IPUMeHeHN;

IIOHUMaeT CB4A3U
MeXKAY Ppa3/IMYHbI-
MU INOHATHUAMU;

apryMEeHTHPYyeT
BBIOOD MeTo/1a
peIlleHHs 33, 1a49H;

COCTaBJIsIET ILJIAH
peleHus 3a/1a49u;

9UTH CTAHJAPTHBIE
7 HOBBIE CATYAIlUH
1pu pelieHun
3a/1a49;

yMeeT KOPPEKTHO
BBIpaXKaTb W ap-
TYMEHTHUPOBAHHO
060CHOBBIBATH II0-
JIOKEHU u3ydae-
MOU AHACITATLINHBI;

JIYIYCHHBIC SHAHUA,

e crocoben pabo-
TaTh B  KOJLJIEK-
THBE, 3a/1a9u

KOTOPOTO 3aTparu-
BalOT M3yIaEMYIO
JIUCTIATLINHY;
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Iloka3arean n
KpuTepuun

3HATBH

YMmern

Baagers

YaoBiaerBopu-
TeIbHO (IIOPOTO-
BBIli YPOBEHbD )

® BOCIIPOU3BOJIUAT
OCHOBHbBIE (DaKThI,
UJIeHu;

® DACIO3HAeT OCHOB-
Hble MaTeMaThu4e-
CKUe O0bEKTHI;

® 3HacT aJI'OPUTMbL
pemeHnd TUIIOBbIX
3a,/1a4;

® yMeeT TPUMEHSATH
AJIPOPUTMBI pellie-
HHUS TUIIOBBIX 3a-
Jad Ha IPaKTUKE;

e ymMmeeT paboTarh CO
CIPABOYHON JIUTE-

paTypoii;

e ymeeT oOpMILATH
pPe3yabTaThl CBOEH
paboOTHI;

® TIOJJIEPKUBALT
pasroBop Ha Te-
MBI U3y4aeMOi
JUCTATLINHBL;

® BJIaJIEeT OCHOBHOMN
TEPMHHOJIOTU-
eil n3y4aeMon
JUCTHATLTUHBI.
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3 TunoBble KOHTPOJIbHBbIE 3aJaHUSA

1 peanm3anuu BBINIETEPEUUCTECHHBIX 3a/1a9 O0yYeHUsT UCHOJIB3YIOTCH CIAeAYIONINe MaTepuasbl:
TUIOBbIE KOHTPOJIbHbIE 33J[aHus WU WHbIE MaTepUasbl, HEOOXOAUMbBIE JIjI ONEHKU 3HAHUN, yMEHUI,
HABBIKOB U (MJIN) OIMBITA JIEATEJIBHOCTH, XapaKTePU3YOIMUX ITabl (POPMUPOBAHIS KOMIIETEHIH B PO~
necce OCBOEHUsT 00pPa30BATEIbHOM MPOTPAMMBI, B COCTaBE:

TecT: UTOrOBLII TECT 1O JIEMEHTapHbIM 3HAHUAM U MPAKTUYECCKUM HaBbIKaM

1. Cpean JaHHBIX ypaBHEHUN HAlUTE ypaBHEHHE C PA3AE/IAIONIUMUCS IEPEMEHHBIMUA U 3aHUIIUTE
ero obIIee perreHue.

3x? , 2y —
a) zyy' =y’ +a/a? + 4y 0) y - 3I+y8=1 B) ylny+y'\/r+1=0 1) y,:2y+x

2. Cpenn JaHHBIX YpaBHEHHUi HaiiauTe JUHEiHOe ypaBHEHHE W peIuTe s Hero 3ajady Komnm
y(0) = 1.

3x? Ny —
a) xyy =y* + /a2 +4y?>  6) y - Y g B) ylny+y'/r+1=0 1)y = y—

w3+8 S 2r+y

d
3. O6muit uaTerpaJ auddepeHIuaJIbHOr0 ypaBHeHU —‘g = x dxr uMeeT BHU] ...
Yy

4. O6rmee pemtenve quddepeHnuantbHOro ypasaenus vy’ = 3x — 2 umeer Buj (orBeT 000CHYiiTE):

1 1 1 1 C

| y=-at—2%4C 2. y=—at- a3+ 2222+ Cox + O
8 3 8 3 2
1, 1, C,

3.y=gput - su+ Sat+ Cor+ Oy Aoy =at-a®+ Cra+ Cow + Gy

5. YcTaHOBHTE COOTBETCTBUE MexK Iy judepeHmaibubIM YpaBHEHUEM U BHJIOM €r0 9acTHOTO pe-
IICHUA:

a) y" +3y' +3y=T+Tzx | 1. yun = Cox

6) y'+3y' =T+ Tx | 2. yun = Co + Cy2?
‘ 3. yun = (Cy + Cr)x?
| 4. yun = Co+ Ch
| 5. yun = (Co + Cra)x

6. 3amnuimuTe obIIee penienue ypaBHenus y”’ +y' — 2y = 0.

7. Haiiure ¢ MOMOIIBIO BHIYETOB OPUTUHAJ JIJIT U300paZKeHU st

p?+3

F(p)=1_p4

22
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8. [Lnsa w3obpazkenus

F(p) =

p?+3
I-p

HaiiiuTe opurunas ¢ moMomipio pa3iozKeHud HA dJIEMeHTapHbIe JIpOoOH.

9. Banumure onepaTopHOE ypaBHEHUE JJId 33/ Ia9u

2"+ 22" +x=2sint, x(0)=0, 2'(0) =-2

10. Bamumure OMEPATOPHYIO CUCTEMY YPABHEHUIN s 33/ 1a9H

{ vty 2(0) =2, y(0) = 0.

y' =-5xr -3y +2,

11. Haiianre n3obparkenne mHTErpasa:

t
f e sin27dr.
0

12. Banumurte onepaTopHOe YpaBHEHHE JIJIA 33291

" +2x"+x=2sint, x(0)=0, 2/(0)=0

13. Cxoautea mu psan Z 5" (orBer obocuyiite)? Ecau cxonuTesi, HaliJuTe €ro cyMmy.

n=1

14. YcranoBure COOTBETCTBHE MEXKJLY BUJIAMU CXOJUMOCTH U PSIIAMUT:

a) ABGCOJIOTHO CXOIUTCA
6) YCI0BHO CXOIUTCS

B) Pacxomures

= () =
1. 2.
nzzzl 2n nZ::l n+1
15. Banumure obuit wieH pgama:
-1+ l — 1 + i —
4 9 16

16. Onpegenure 00/1aCTH CXOAMMOCTH Psijia U n300pa3ure e€ Ha PUCyHKe

23
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17. Ecin f(z) =2+ (x-1)+6(z - 1)3 +... 10 koapdbunumenT as pasnoxkenns ganHoi GyHKIUN B
paj Teitsopa o crenensim (z — 1) paBeH . ..

18. Haiijjure Tpu nepBbIX 4jieHa, OTJUYHBIX OT HYJIsd, Pa3/jioKeHus B pgaj Teiljiopa B OKpeCTHOCTH
4
rouku z =0 dyukinuu f(z)=e* .

19. HaiinuTe Tpu mepBBIX 4YleHa, OTJUYHBIX OT HYJsd, pa3JiokeHnd B psj Teilopa B OKpecTHOCTH
1

2-2z

TOYKH z =5 dynkuun f(z) =

sin 2w
20. [dana cnekrpaibHas dbyHKIMs HEKOTOPOro curiaia F(w) = , we R~ {0}. Haiiaure ero
w

AMILTHTYIHBIA 1 Pa30BBIH CIIEKTPHI.

KoaTpoabHbIie paboOThI 110 TEMaM:

1. Jluddepennuaibubie ypaBHeHHs IepBoro mnopsjka. /luddepennuanbabie ypaBHEeHUS BBICIIAX
HOPSIIKOB, TOIYCKAIOIINE TOHUKEHNE TOPSIIKA;

2. Ilpunoxkenust orepanmoHHOTO NCYHCIEHUST;
3. Pannl. Beraersr.

Zlemo-6apuarmot KOHMPOALHBLT PAOOM.

Tema: uddepennuanbubie ypaBuenus nepsoro nopsjka. Inddepennuaibiubie ypaBHEHHS BBICIITHX
HOPSJIKOB, JIONYCKAIONNE TIOHMKEHIE MTOPSIIKa

Bapuanr gemo-1

3adarue 1. Kakoe 3 maHHBIX ypaBHEHHU AomycKaeT nonuzkenue nopsiaka’ Permure 510 ypaBuenue.

:cy’" +y// _ \/E’ xy”’ +y” +yy’ = \/57 y(l) =1, y,(l) =T7.

3adanue 2. He naxoas peleHusi, onpeaeanTe TUN KaxKaoro guddepeHnnanbHoro ypapuenus. Pe-
AT YPABHEHHE ¢ PA3ICISIONUMICS TepEMEeHHBIMHE, 3aTeM pernuTe st rero 3agady Komu — y(0) = 1.

2

Y Y

Ly =L aaYio
xr x
3 2
2.y’+—y:—3
xr x

3.y +xy=(1+x)ey?

4. \/3+y2+\/1—x2yy’:0

24
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BapunanT nemo-2

3adanue 1. Kakoe m3 TaHHBIX ypaBHEHU{ J0MycKaeT NoHuzKeHue nopsaka? Permure 310 ypaBHenue.

y" + 4y’ +x = 98y°, y"=98y% y(1)=1, y'(1)=T.

3adarue 2. He Haxomst perienusi, onpene/inTe THI KaxKa0ro audepeHuaipbHoro ypaBaeruns. Pe-

us
murTe JIMHEeTHOe ypaBHeHUe, 3aTeM perure s Hero 3aga4dy Komm ¢y’ [ — | = 1.

2

1. (e** +5)dy + ye**dx =0

2. xy =\ 222+ 2 +y

3. y’—g =zrsinx
x

4. y' + day = dy?et (1 — 23)

Tema: Tlputokenns oneparnmoOHHOTO UCUUCTIEHUS

Bapmuanr gemo-1

1. Pemurs 3amauy Komn (onepaTopHbIM METOIOM ):
-9y =sin(t) - cos(t) , y(0) =-3, y'(0) =2

2. Pemuth 3aa41y Komum (onepaTopHbIM METOIOM ):

' =3x+y x(0)=2
y' =-br-3y+2 y(0)=0

3. 3anummTe cBepTKY [ * ¢ B BUJe HHTeTpaja U HallauTe ee n3o0pazKeHue:

f(t) =1, g(t) =sin(5¢)
Tema: Panpr. BeraeTsr.
BapuanT nemo-1

1. NccaemoBarsh Ha CXOAUMOCTH CJIEIYIOIINAE PSIIbI:

® nl > n+1l > oo 1 )
22— Z( ) ; 3.2[(—1) Slnﬁ+—2n2+3'

2n+3

25
CornacoeaHa Ha noptane N2 16181



2. Haiitu obacTh cXOAMMOCTH JAHHOTO Psijia U N300pa3uTh €€ Ha PUCYHKE.
% .n
0,5
3. Boramesuts npubamnxkénno ¢ rounocrsio £ =0,001 [ cos(4a?)dx.
0

4. Bt ]” 1200 dx
. BIYUCJIUTH .
Jo (22 +9) (22 +4)?

BrinosiHeHne MHAWBUAYAJIbHOTO 33JaHUSA 110 TEMaM:
1. Jluneiinbie quddepenimaibuble ypaBHEHUS TOPS/IKA N
2. CrnekTpaJibHBIH aHAIU3 MPIMOYTOJIBHOTO UMITYIbCA;

3. CuekTpaJibHBI aHAIN3 MEPHOIUIECKONH MOCIEI0BATETHHOCTH MPSIMOYTOTBHBIX UMITYIHCOB.

Tembl 1a60paTOpHBIX PabOT: HE MPEJTYCMOTPEHDI.

Tembl A8 cCaMOCTOATENbHON PabOTHI:
1. Ob6wikHOBEHHBIE MU DepeHnnaIbHbIe YPAaBHEHHSI IEPBOTO MOPSIKA;
2. Jluneitabie nudppepennuanbable YpaBHEHUSA MOPSIIKA 1)
3. IlpunoxkeHus oIepanuoOHHOIO UCUUCTCHUL;
4. Tlpeo6pazopanue Pyphbe;

5. Panet Oypoe.

TeMbl KypCOBOTO ITPOEKTA: HE IPEIYCMOTPEH.

Tembl ceMUHaApPOB:
1. Merpudeckune u JinHetHBIE HODMUPOBAHHBIE TTPOCTPAHCTBA;

2. Ilpeobpazopanmne @ypoe. Paanr Oypoe.

Tembl KOJIJTOKBHYyMa:

1. Merpudeckune u JinHeltHbIE HODMUPOBAHHBIE TPOCTPAHCTBA;
2. Iuddepennuanbubie ypaBHEHUA;

3. HecobcrBennnlit nuaTerpas. Murerpanbueie npeodbpasoBanus. [Ipeodopazosanus Pypwe, Jlammaca;
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4.

Kowmmiekcubrie uncioBbie n (byHKIMOHAIBHBIE psaabl. Psaasr @ypre, Teitiopa, Jlopana.

TeMbI JOMAIITHUX 3adAHMHi:

1.

2.

3.

Huddepennuanbabie YpaBHEHHST;
HecobcrBennntit nuaterpas. Muarerpanbaeie npeodopasosanus. [Ipeodpazosanus Oyprwe, Jlamnaca;

Kowmiiekcubie unciioBbie u pyHKImoHa babie psijabl. Psaabpr @ypowe, Teitsopa, Jlopana.

Bompocs!r k 3a4éry:

10.

11.

12.

13.

14.

15.

[TonsTre 06bIKHOBEHHOTO T HEpeHITnaIBHOI0 YPABHEHUS TEPBOTO TOPSJIKA U €r0 PeIeHus .

[TocranoBka 3amga4un Komwu g oObIKHOBEHHOTO UM EMEPEHIINATBLHOIO YPaBHEHHS IIEPBOTO I0-
psaka. leomerpudeckas maTepnperanus 3aga4dn Ko, [lonsarue obirero, 4acTHOrO penieHuii.

OcnoBubie Tuib JuddepeHirajibHbIX YPABHEHUN TEPBOTO MOPSJIKA U AJITOPUTMbI UX DEIICHHUIA.

. Huddepenrmnanpabie ypapaenuns mopsiaka n. Oupenerenne. Obmee u gactHoe pemrennsi. [locra-

HOBKa 3aja4un Kot aiis auddepeHImaabHOTO ypaBHEHUsT 1-0T0 MOPsIKa.
YpaBHeHHS BBICIIUX TTOPSA/IKOB, TOMYCKAIONINe TTOHNKEHHE MOP/IKa U aJTOPUTMBI UX PeIeHnil.

Jluneitnoe oxnopoanoe nuddepennuaibioe ypapuenue nopsaka n. O6muit Bug. @.c.p. CTpyk-
Typa OOIIMEero perreHus.

Jluneiinoe HeomHOpoAHOE auddepeHIuaIbaoe ypapaerne mopsaka n. Oomumit Bug. CTpykTypa
001IIero perenus.

Orbickanne PyHIAMEHTATHHON CUCTEMBI W ODIIIEr0 PEIeHws JMHEHHOTO 0HOPOIHOTO auddepen-
[IHAJHHOTO YPABHEHHS MOPAIKA 71 C MOCTOIHHBIMU KO3(hdHUIIEeHTaAMH.

[Tog6op YacTHBIX perieHuil JTUHEHHOTO HEOIHOPOIHOTO YPAaBHEHHUs € IPaBOil YacTbIO CIIeIHaJb-
HOT'O BHJIA.

[Lran pemrenus JIH/IY ¢ nocrogunbiMu kKo punuerTaMu u MpaBoil 4acThio CHEeNUaILHOTO BHIA.
Ompejiesienne HeCOOCTBEHHBIX HHTEIPAJIOB MEPBOIO POJIA HA MPOMEKYTKaX [a, +00), (—o0, b].

Oupeiesienne HeCOOCTBEHHOIO MHTErpaJia IEepPBOro PoJa Ha HPOMEKYTKe (—00,400), €ro CXO/u-
MOCTb.

oo
dx
Hccnenosanue nnrerpana | —.
x

a

JlaiiTe onpenenenue 9uca0Boro psiaa. CXoanMoCTh U CyMMa 9HCI0BOrO psiaa. [loHaTne 9acTuaHO
CYMMBI ¥ OCTaTKa YUCJIOBOTO Psja.

Cdopmyaupyiite HEOOXOIUMOE YCIOBHE CXOAUMOCTH YHCJIOBOIO psja. Kak ero mpuMeHdioT MpH
peleHny KOHKPEeTHBIX 3147
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16.

17.
18.
19.

20.

21.
22.

23.
24.

25.

26.
27.

28.

29.

30.
31.

32.

33.
34.
35.
36.
37.

38.

39.

laiiTe onpegesienne yCJaI0OBHOW 1 aOCOJIOTHOW CXOAMMOCTH. B 4éM 3aK/II09aeTCs OCHOBHOE OTJININe
YCJIOBHO U a0COJIIOTHO CXOISAIIUXCH PSAI0B?

Drasionnble psasl. ChopMmynmupyiiTe Tpu3Hak cpaBHEHUs B IpeeabHoi dhopme.
Cdopmynupyiite npusnak damambepa B npeaenbHoil popme.
CdopmynupyiiTe pagnkaabHbIil Tpu3Hak Ko B mpeaeabHoit ¢hopme.

JajiTe ompee/ieHHe 3HAKOUYEpeILyIomerocs psjaa u chpopmynupyiite teopemy Jlefibnuia o ero
CXOJIUMOCTH.

[TousiTtue creneHHOro Psijia u ero 00JIACTH CXOJMMOCTH.

Teopema o paznoxkenun anaautTudeckoii pynkmuu B paj Teitnopa. [IpakTuyueckue crocodbwl pas-
noxkenud GYHKIUH B paf Teitsopa.

[Tounennoe muddepeHnupoBanre U HHTETPUPOBaHUE (DYHKIIMOHAIHHOTO PSTIA.
Kak npumenstor psiabt Teityiopa B npub/inzKEHHBIX BBIYUC/ICHUSIX !

Kaxk Ha mpakTuke ycTaHOBUT aHAJUTHIHOCTH (DyHKIIH ! ChopMymupyiiTe COOTBETCTBYIOIIHE CBOTi-
CTBa U

[Tousrtue psna Jlopana. Ero crpoenue. ObmacThb cX0IUMOCTH psja JIopana.

[Tonsitue Hyast anaauTudeckoir pyHkuun u ero Kkparaocru. Chopmyupyiire Teopemy o HoBeje-
HuM psaga Teitopa B OKPECTHOCTH M-KPATHOTO Hy 1. Kak mpakTudecKn HAHTH KPATHOCTD HYJIsA?!

JlaiiTe onpejesierre 0co0O TOUYKYM aHAJTUTHICCKON (DYHKIMYU W NPUBEINTE UX KJIACCUDHUKAIUIO.

XapaKTepUCTHKa KOHEIHOH 0c000it TOUKH ¢ IOMOIIBIO Pa3/I0zKeHus B paiaa JlopaHa B OKpeCcTHOCTH
9TOM TOYKU.

Jlats onpejesnenne Boiaera. CBsA3b BhIUETa C pa3/iokeHueM B psi JlopaHa.
CdhopmynupyiiTe TeOpeMy O CBSI3U MKy HYJISIME U TOJTIOCAMH.

Banumure HopMyTy BHIUUCIEHUS BbIYETa OTHOCHTEIBHO MPOCTOro motoca (e dbopmysisl). 3a-
OUIruTe (POPMYIY BBIUYHUCICHUs] BHIYETa OTHOCHTEJBHO M-KPATHOIO IOJIIOCA.

CdhopmyupyiiTe OCHOBHYIO T€OPEMY O BblUeTaXx.

Kak mpuMeHSaIOT BBIYETHI /I BBIYUC/TEHUS] HHTETPATIOB 110 3aMKHYTOMY KOHTYPY !
Brrauciienne HecoOCTBEHHBIX HHTEIPAJIOB C IOMOIIBIO BBIYETOB.

Kaxk maxomar "obparHoe npeobpasoBanme Jlamnaca" ¢ mOMOIIbI0 BEIUIETOB?

Pemenue smneiinbix puddepeHnuaabHbiX yPaBHEHHI ¢ MOCTOAHHBIME KO3( puiimenramMmu onepa-
TOPHBIM METOJIOM.

Kaxkue Bsl 3HaeTe criocoObl OTBHICKAHUSI OPUTHHAJA 110 ero m300pazkennio?! [logcHure, Kak mpuMe-
HATH TAOJUILY OPUTHHAJIOB U H300parkeHuil U cBoiicTBa npeobpaszoBanus Jlamiaca.

Onumute obmuit Bug psaa Pypbe Mo OCHOBHON TPHUTOHOMETPHUUIECKON CUCTEMe.
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40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

ol.

02.

53.

o4.

59.

96.

Banummure (HGOpMyIy JIsT OTHICKAHUS KOI(DDUIIMEHTORB TPUTOHOMETPIUIecKoTo psiga Dyphbe.

Cdopmynupyiite Teopemy lupuxie o mpeacTaBUMOCTH (YHKIIUU TPUTOHOMETPUIECKUM DPAIOM
Dypbe.

Bun koadpdunuentoB Tpuronomerpudeckoro psaa Oypbe s 9ETHBIX U HEYETHBIX (DYHKITHI.
Sanummre Bu psajga Pypbe 0 TADMOHUYECKAM KOJIEOAHUSIM.

[Tonsgrue 06 amMmIuTyIHOM, (HPA30BOM CIIEKTPAX MEPUOINICCKON (DYHKIUH.

YKaxkuTe cucteMy hyHKIUU A 3anucu psaga Pypbe B KOMILTEKCHOH dopMe.

Sanumute pag Pypbe B KoMILTeKCHOI dopMme. Kak BbIpazkaroTcs ero KoapOunueHTb?

CrekTpaJbHBII aHAIN3 TEPUOANIECKON (DYHKIINK ¢ TTOMOIIbBIO psiaa Pyphe B KOMILIEKCHOI (op-
Me.

[IpuBeauTe mpuMephbl KJIaccoB (DyHKIN 00pa3yIoNux JHHEHHOe TPOCTPAHCTBO.

JaiiTe onpejesienne moHdaTus 0asuca /s OeCKOHEYHOMEPHOTO JIMHEITHOTO TTPOCTPAHCTBRA.

JlaiiTe onpejesieHre MOHATHS CKAJISIPHOTO IMPOU3BEICHUA JABYX (DYHKIIHUIA.

JaiiTe onpejesenre HOPMbl (DYHKIUN.

JlaiiTe omnpejesieHIe OPTOrOHAIBHON CUCTEMBbI (DyHKIHII.

[IpuBeuTe MpPUMEpPHI OPTOTOHATIBHBIX CHCTEM (DYHKITHIA.

3anumrure OCHOBHYO TPUTOHOMETPUIECKYIO cucTeMy (DyHKIH. YKaKuTe HOpMY 3TUX (PyHKIHI.
Kak naiitn kosdpduiments! pgia Oypbe 1m0 NpOU3BOJIbLHON cucTeMe (PYHKIURT

1o HasbiBaeTCs CpejHeKBaAparudnbiM orkionenuem Gyukiuu f(x) or dyuxiuu g(x)? B uém
3aK/II09IAETC IKCTPEMAJIbHOE CBOHCTBO MHOrO4Y1eHOB Dyphe?

4 Meroanveckue MaTepuaIbl

s obecriedenns mporiecca 00y4YeHHsT W pelieHust 3a/1a9 00ydeHus UCTIOAb3YIOTCA CJIe/IYIoIne Ma-
TePHUAJIBI:
MeTOMIECKHE MATEPUAIBI, OMPEIETSIONIIe TPOeIyPhl OIeHUBAHUS 3HAHU, yMeHUil, HABBIKOB U (WJIN )
OIIBITA, JIESATENTBHOCTH, XapPaKTEePUIYIOMNX dTarbl (POPMUPOBAHUST KOMIETEHIUH, B COCTaBe COIJIACHO
nyHkTy 12 pabodeil mporpaMmbi:

1.

OcHoBHas JuTeparypa
Jlrocrepuuk, JI.A. Kparkuii kype dyukmunonaasaoro ananusa. / JI.A. Jliocrepraunk, Co6ones B.I.
C-Ilerepbypr.: Jlanb. - 2009. - 272 c.
http://e.lanbook.com/books/element.php?pll _id=245
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2. Enbrnos, A.A. Nnarerpanproe ncuncienve. Inddepennnaipabie ypapaenus: yaebHoe nocobue /
A.A. Enxsnos, T.A. ExbrioBa. ®@enepabHoe areHTCTBO 110 00pa30BaHUio, TOMCKH rocymapcTBeH-
HBIil YHUBEPCUTET CUCTEM VIpaBJeHHS U paguodeKkTponuku. - Tomck: TYCYP, 2007. - 263 c.
Dx3emiuispbl Beero: 100.

3. Terpymko .M. Kypc Boicrieii maremaruku. Teopust yHKIHE KOMILIEKCHON MepeMeHHO. /
N.M. Ilerpymiko, Enucees A.I'. u ap. C-Ilerepbypr.: Jlanb, 2010. 368 c.
http://lanbook.com /books /526

4. Epoxuna, A.Il. Beicmas maremarwka B 33jJadaXx W YOPAXKHEHUSAX C OTBETAMH W DEIICHUSIMHE:
/ ATl Epoxuna, JI.H. Baiibakopa. @enepajibHoe areHTCTBO 10 06pa3oBaHuio, TOMCKHI ToCy-
JIApCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJIeHWS W paHO3IeKTpoHWKH. - Tomck, 2006 - 138 c.
DK3eMILIIpHl Beero: 85

JdomosHnTeAbHAA JIUTEPATypa

1. Marazunnukos, JI.J1. Beiciiag maremaruka [II. @yukiun KOMILJIEKCHOIO LepeMeHHOr0. Psjibl.
Unrerpanpabie mpeobpasopanus: yuebnoe nocodue / JI. . Marasuunukos. Tomckuii rocymap-
CTBEHHBINl YHUBEPCUTET CHCTEM YIIPABICHUS U PAINOITEKTPOHUKH. - 2-€ u3. - Lomck : TYCVP,
2002. - 206 c. Dk3eMILIgpbl Beero: 264 3K3.

2. Byrpos, 4.C. Beicuiag maremaTuka: yueOHuK st By3os: B 3 1. / C.M. Hukonbckuii; pes. B.A.
Cagoanunii. T. 3: Ilucpdepennuaipunie ypapaenns. Kparusie warerpasibl. Psaapr. yHKINN KOM-
IJIEKCHOTO TIePeMeHHOro. - 6-e m3., crepeorutt. - M.: Jlpoda, 2004. - 511 c.9k3eMmasipbl BCero:
31.

3. Kpacnos, M.JI. @yHKIIN KOMILIEKCHOTO epeMenHoro. Onepanunontoe ucuucaenne. Teopus ycToii-
aupocTH: Yuebnoe nocobue st By3os /A, Kucenes, .M. Makaperko. - 2-e u3sj., nepepab. u
mom. - M.: Hayxka, 1981. - 302¢. 9x3emiuisipsl Bcero: 33.

4. Koamoropos, A.H. Dmementsl Teopun GYHKIME # GYHKIHOHAIBHOIO aHAIN3a: Y 9eOHUK [IJIs1
By30B / C.B. @omuH. - 6-e uzj., ucnp. - M. : Hayka, 1989. - 623 c. Dk3eMIuisapsl Bcero: 9

IIpakTnyeckue 3aHATHA HPOBOAATCA MO yIYEOHBIM MOCODMAM:

1. ®ummvonenkoa H.B. Coopuuk 3amad mo dyukmumonasbuomy anananiy. C-TlerepOypr.: Jlawb,
2015. - 240 c. http://lanbook.com /books /65041

2. Enbros A.A. Unrerpasibuoe ucuuncienue. Juddepennnaibabie ypaBHeHus : yaebHoe mocobue /
A.A. Eneno, T.A. EnbioBa ; @egepabHOe areHTCTBO 110 00pa30Bannio, ToMCKHUil rocymapcTBeH-
HBI{l YHHBEPCUTET CHCTEM yIpaBjeHus u pajaumodsiekrponuku. - Tomck : TYCVP, 2007. - 263 c.
Dx3emmisapbl Beero:100.

3. Ilerpymko .M. Kypc Bbiciieii Mmaremaruku. Teopust (hyHKIHHE KOMILIEKCHOH HepeMeHHOM. /
[Terpymko .M., Enucees A.I'. u ap. C-Ilerepbypr.: Jlanb, 2010. - 368 c.
http://lanbook.com /books /526

4. Epoxuna, A.Il. Beicimas MaremaTnka B 3aja9aX U yNpaxKHEHHSIX ¢ OTBETAMH W DEIeHUAMIU: /|
Epoxuna A. Il1., JI. H. Baiibakopa; ®@enepaabHoe areHTCTBO 0 oOpazoBanuio, ToMckuit rocyaap-
CTBEHHBINI YHUBEPCUTET CHCTEM YIpaBJIeHud n paanodaekTpoHuku. Y. 3. - Tomck, 2006 - 138 c.
DK3eMILIIpHI Bcero 85
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3amaHusg Ha KOHTPOJbHBIE pabOThl 1 MHANBUAYyAJbHBIE 3aJJaHUS
NPUBEIEHBI B KAXKJIOM U3 CJAEAYIONINX y4IeOHbIX IMOCoOmii:

1. A.Il. Epoxuna, A. I1., Beicmmast MmareMaTHka B 3a1a9aX U YIPaKHEHUSX ¢ OTBETAMHU U PEIeHMH-
avu: JI. H. Baitbakosa; ®PejiepalibHoe areHTCTBO 110 00pa30BaHui0, TOMCKUI rocyapCrBeHHbIH
YHUBEDCUTET CHCTEM YIIPABJICHUs U PATHOIIeKTPOHUKH. 1. 3. - Tomck, 2006. - 138 ¢. Dx3eMILigpbi
Bcero: 85

2. JI. I Maraszunuukos, Beicimas maremaruxa [1I. OyHkinuu KOMILJIEKCHOTO epeMeHHOTO. Psijibl.
Nurerpanpabie npeobpazosanus: yaebuoe nocobue / JI. M. Marasuunukos ; Tomckuii rocysap-
CTBEHHBIH YHUBEPCUTET CUCTEM YIPABJCHUST U PATUOIIEKTPOHUKE. - 2-e 3. - Tomck : TWCVP,
2002. - 206 c. Dk3eMILISIPBI Bcero: 264 9K3.
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