MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
JlonoTHUTE NbHBIE I[VIABBI MATEMATHKHU

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruaibHOCTh: 09.03.01 UHdopmaTuka M BHIYHCIUTEIbLHASI TEXHUKA
Hanpaenennocts  (mpoduns) /  cmenmanu3anusi:  [IporpammHoe  obecnedeHue  CpeacTB
BBIYHMCJIUTE]bHOH TEXHMKH M AaBTOMATU3HPOBAHHBIX CHCTEM

®opma o0ydeHus: OUHaA

®akynpreT: PCY, PaKyJbTeT CHCTEM YIIPABJICHHUS

Kagenpa: ACY, Kadenpa aBToMaTH3MPOBAHHBIX CHCTEM YNIPaBJIeHUS

Kypc: 2

Cemectp: 3

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 3 cemectp Bcero Enununner
1 Jleknuu 28 28 4acoB
2 [TpakTrueckue 3aHITHS 54 54 4acoB
3 Bcero aymuTopHbIX 3aHATHN 82 82 4acoB
4 CamocrosTenpHas paboTa 26 26 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 ITonroroBka u cgada sK3aMeHa 36 36 JacoB
7 OO0m1as Tpy10eMKOCTh 144 144 JacoB
4.0 4.0 3.E.

Ok3ameH: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
npotokot Ne 303  or« 8 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnemuanbHOCTH) 09.03.01 HWHopmaTka W BBIYUCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
12.01.2016 roma, paccMoTpeHa u of0OpeHa Ha 3acenaHuu Kadeapbl MaTeMaTUKUA «  »

20 roma, mpotokois Ne

PazpaboTuuk:
JOLEHT Kag). MaTeMaTHKH M. A. [IpuxonoBckuii

3aBenyronmii o0ecnieunBaromeii kad.
MaTEMAaTHUKHU A. JI. Mara3zuHHUKOBa

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

JHexkan OCY I1. B. Cenuenko
3aBeAyIOIHi BRITYCKAIOIICH Kad.

ACY A. M. Kopukos
OKCIIepTHI:

[Ipodeccop kadenpsl MaTeMaTHKN
(MaTemaTukm) A. A. ExbioB

JoneHT Kadeapbl aBTOMaTU3UPOBAH-
HBIX cucTeM ynpasieHus (ACY) A. H. UcaxoBa

CornacosaHa Ha noprane Ne 36268 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
W3y4yeHrne OCHOBHBIX MaTeMaTUYECKUX IMOHITUH, MX B3aMMOCBSI3U U Pa3BUTHSI, a TAK)KE OTBEYAIO-
IIMX UM METOJIOB pacuéra, UCIOJIb3YEMBIX Ul aHAIM3a, MOJCIUPOBAHUS U PELICHUs NPUKIAHBIX 33134
C MpUMEHEHHEM MH(OPMAIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJOTHIA M C YI€TOM OCHOBHBIX TPEeOOBaHMIA
MH(POPMALMOHHON O€30MaCHOCTH.

1.2. 3ajaun AMCUMILINHBI

— PaszBuTHe anropuTMHU4ECKOro M JOrMYECKOrO MbIIUICHUS.

— OnazneHue METOAaMHU UCCIIEIOBAHUS U PELICHUS] MATEMaTUYECKUX 3aad.

— Bripabotka ymeHus mpoOBOAWTh MaTeMAaTMUYECKUM aHAIM3 CTaHAAPTHBIX 3a7ad Ipodeccro-
HAJIBHOW JI€ATENIbHOCTU ¢ PUMEHEHUEM MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN U C YUETOM
OCHOBHBIX TpeOoBaHNI HH()OPMAITMOHHOH 0€301MacHOCTH.

— BrIpaGoTka ymeHMst 000CHOBBIBaTh MPUHUMAEMbI€ IIPOECKTHBIE PELICHHUS.

2. Mecto mucuunimnebl B ctpykrype OIIOII

Huctununa «lomomauTenbHbie T1aBel MaTematuku» (b1.B.OJ1.3) otHocuTcs k 610Ky 1 (Bapua-
THUBHAs 4acThb).

[TpenmecTByOUMMHI TUCHUIUIMHAMHU, (OPMUPYIOUIMMH Ha4yaJbHbIE 3HAHUS, ABIsIOTCA: MaTtema-
THKA.

[Tocnenyromumu nucuuruinaamu sBisitores: GRID-texnomorun, Ananu3 u 06padoTka uzodpaxe-
Huti (I'TIO-2), ba3bl nanubixX, basel 3HaHu#, be3onacHOCTh KU3HENEATEILHOCTH, BhIUunCINTEIbHAS MaTe -
MaTHKa, 3amura nHpopmauuu, Unentuduxanus cioxHbix cucreM, VMccnenoBanue onepauuii, Kommso-
TepHas rpaduka, MeHemKMeHT, MeToasl ONTHUMHU3AaLUM, METpOJIOTUS M TEXHUYECKHE H3MEpeHus,
OO0BbEeKTHO-OPUEHTHPOBAHHOE MporpaMmupoBanue, OneparoHHble cucteMbl, OCHOBBI Pa3pabOTKH MPo-
rpamMmmHoro obecneuenus, IlapannensHoe nporpammupoBanue, I[IporpammHoe obecrieueHue i MeIu -
nuHckux uccnenosanuit (I'T1I0-4), [IpoekTrpoBaHe U TEXHUYECKOE COMPOBOKACHUE KOMIIbIOTEPHBIX CE-
teil, [IpoexkTupoBanue cucreM ynpasieHus, Pacnipenenénnsie Beruncaurenbubie cuctemsl (I'TIO-3), Po-
6ortorexunyeckue cucremsl (I'TIO-1), Cetu u TenekommyHukanuu, CucreMHblil ananu3, Cuctemsl nud-
poBoif 00paboTku curHanoB, CTpYKTypsl U alropuT™Mbl 00paboTku AaHHBIX B DOBM, Teopus onTumaib-
HOTro yrpaBieHus, Teopus cuctem, OYHKIIMOHAIBHOE U JIOTMYECKOE MPOrpaMMUpPOBAaHUE, DKCIEPTHBIE
CUCTEMBI.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Ipornecc n3ydeHus QUCIUTUTMHBI HATIPaBJIeH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITUH:

— OIIK-5 cnocoOHOCTBIO pelIaTh CTaHJapTHBIE 33Jaull IPOQEeCcCHOHATBHON NEsATEIbHOCTH Ha
OCHOBE MH(pOpMaIMOHHOW M O6ubIMorpaduyeckoi KyiabTypbl ¢ IpUMEHEHUEM HH(OPMAIMOHHO-KOMMY-
HUKAIIMOHHBIX TEXHOJIOTUN U ¢ y4ETOM OCHOBHBIX TpeOoBaHUN HH(POPMAIIMOHHON 0€30MacCHOCTH;

— IIK-3 cnoco6HOCTHI0O 000CHOBBIBATH MPUHUMAEMbIE POEKTHBIE PEIIEHUS, OCYIIECTBIIATH MO-
CTaHOBKY U BBINOJIHATH SKCIIEPUMEHTHI 10 ITPOBEPKE UX KOPPEKTHOCTU U IPPEKTUBHOCTH;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOMIUNACS TOJIKEH:

— 3HaTh OCHOBHBIE MOHATHS U METOABI TEOPUH (PYHKIUI KOMIUIEKCHOIO NIEPEMEHHOI0, PSIIOB,
BBIUETOB U MHTETPAJIbHBIX MPEOOpa30BaHU, UCTIONB3YIOIIUECS IPU U3YYSHUHN CTICIUATbHBIX JUCIUIUINH,
IpU peleHUH Npo(eCCUOHANBHBIX 33]a4 ¢ IPUMEHEHNEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX TEXHO-
JIOTHI ¥ IPH 0OOCHOBAHUH MTPUHUMAEMBbIX POSKTHBIX PELICHUH.

— yMerb [IpuMeHATh MaTeMaTHUECKUE METOIbl U BBIYMCIUTEIbHbIE aJITOPUTMBI NIPH PEILICHUU
npogeCCHOHANIBHBIX 33/1a4 Ha OCHOBE MH(POPMALMOHHON 1 OMOIMorpaguueckoil KyJabTypbl ¢ y4eTOM HH-
(dbopMamoHHO 6€30MaCHOCTH U IPU BBITOJTHEHUHU SKCIIEPUMEHTOB TI0 IIPOBEPKE KOPPEKTHOCTH U 3 dek-
TUBHOCTH IPOEKTHBIX PEIICHUH.

—  BJAJIeTh METOJAaMH aHAJIHM3a M AITOPUTMHU3AINHA MaTeMAaTHUECKUX 337124, UCIOIb3YEMbIX TPH
peleHny npoecCUOHANBHBIX 3aad C IPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJO-
THI U C yU€TOM OCHOBHBIX TpeOOBaHM HHPOPMAITMOHHOW O€30MaCHOCTH U HEOOXOIUMBIX B AaJbHEHUIIIEM
pyu 000CHOBAaHUU MPUHUMAEMBIX POEKTHBIX PEIIEHUH U MPOBEPKE UX KOPPEKTHOCTU U 3(Hh(HEKTUBHOCTH.
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4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

3 cemectp
AyrmuTopHsble 3aHATHS (BCETO) 82 82
Jlexuun 28 28
[IpakTHueckue 3aHATUS 54 54
CamocrosTenbHas pabota (Bcero) 26 26

[TonroroBka Kk KOHTPOJIBLHBIM paboTam

Brinmonnenue noManrHux 3agaHui

[MpopaboTka JEKIIMOHHOTO MaTepHaa

4 4
6 6
BrinosnHeHre MHAUBUAYATBHBIX 3aJaHUN 1 1
5 5
4 4

CaMocTosTeNbHOE N3yueHUE TeM (BOTIPOCOB)
TEOPETUYECKON YaCTH Kypca

[ToaroToBka Kk MpakTUYECKUM 3aHATHUSIM, CEMHUHApaM 6 6

Bcero (0e3 ax3amena) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHpie EanHniie 4.0 4.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Paznesnbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI NpUBECHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCHUTUINHABI U BUABI 3aHATHIH

_ 0]
= = 2 g 2§
- = (o) S S s 2
r S < A 2 0
HazBaHus pa3aenoB TUCHUIUIMHBI i : a o 2 2 =
—
= g 2 2q 2 S
£ S 28| &
3 cemecTp
1 Beenenue B Teoputo HyHKINH KOMITIEKCHO- 6 16 6 28 OIIK-5, IIK-3
IO MEPEMEHHOTO.
2 Teopust YUCTOBBIX PSIIOB. 6 4 16 OIIK-5, T1K-3
3 O6m1ast Teopust (yHKIIMOHATHHBIX PSIOB. 6 6 18 OIIK-5, I1K-3
4 Crenennsble psaabl. Teopus BEIUETOB. 4 17 5 26 OIIK-5, IIK-3
5 Panst @ypoe. [Ipeobpasosanne Oypwe. UH- 6 9 5 20 | OIIK-5, IIK-3
terpain ®ypbe. OnepallnoHHOE UCUHCIIEHUE
Hroro 3a cemectp 28 54 26 108
Hroro 28 54 26 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

1 Benenue B Teoputo
(GyHKIUI KOMITJIEKCHOTO
MEePEMEHHOTO.

[TonsiTre QyHKIIMN KOMIUIEKCHOTO IIEPEMEHHOTO.
[Ipenen, HenmpepbIBHOCTD, AU HEepeHINPYEMOCTb
(bYHKIIMHA KOMIUIEKCHOTO MTEPEMEHHOTO. YCIOBUS AUd-
bepenmupyemocTr. ['eoMeTprUeCKHii CMBICT TIPOU3-
BOAHOU. AHanmuTHdeckue GpyHkiuu. MaTerpan ot
(YHKIMU KOMITJIEKCHOTO IIepeMeHHoro. Teopema
Ko n nunrerpan Komm.

(o)

Hroro

OIIK-5,
[1K-3

2 Teopusi UUCIOBBIX
PAIOB.

YucnoBele psilibl ¢ KOMIIEKCHBIMU wiieHaMH. Cxou-
MOCTb M CyMMa psiia. AOCOJIIOTHAsS M YCJIOBHAs CXO-
auMocTh. HeoOXonumblii MpU3HaK CXOAUMOCTH.
CaoiicTBa a0CoOTHO cxonsauuxcs paaoB. Jocrarou-
HbI€ IIPU3HAKN a0COIOTHON CXOIUMOCTH YUCIOBBIX
ps10B. 3HAKONIEPEMEHHBIC U 3HAKOUEPEAYIOIINECS YH-
CJIOBBIE PSAJIbI C BELIECTBEHHBIMU YJeHaMu. TeopeMa
JleitOHuUIIa O CXOAUMOCTH 3HAKOUEPETYIOIIUXCS Psi-
TI0B.

HUroro

OIIK-5,
TK-3

3 O6mas Teopust

(yHKIIMOHATBHBIX PSAIOB.

[Tonsarue QpyHKIIMOHAIBHOTO paga. O6IacTh CXOAUMO-
cTH (QYHKIIMOHAIBHBIX PsiioB. PaBHOMEpHas U paBHO-
MepHasi BHYTPU 00JIaCTH CXOAUMOCTH (DYHKIIMOHAIb-
HbIX psiaoB. [Ipusnak Beliepmtpacca. CBolicTBa paB-
HOMEPHO U PABHOMEPHO BHYTPU OOJIACTH CXOJSIIUXCS
(YHKIIMOHATIBHBIX PS/IOB.

Hroro

OIIK-5,
I1K-3

4 CreneHHBbIE pAJIbI.
Teopus BEIYETOB.

Crenennsle paasl. Teopema AGens. Paa Teltnopa.
EnunHcTBEeHHOCTH pasnoxkenus B psan Teinopa. [pen-
CTaBJICHUE dIIeMeHTapHbIX QyHKIU psagom Telinopa.
Psnpr Jlopana. ETMHCTBEHHOCTH pa3ioKeHUS B PAJT
Jlopana. Ilonstue oco6oii Touku. Knaccuduxarms
M30JIMPOBAHHBIX 0COOBIX ToUeK. BorueTsl. OcHOBHAS
TEOpEMa O BbIUETaX.

HUroro

OIIK-5,
TK-3

5 Pansl Oypee.
[IpeobpazoBanne Dypne.
HNurerpan Oypse.
OnepanrionHoe
HCYHCIICHHE

OpTroroHanbHbIC CUCTEMBI B THILOSPTOBBIX MTPO-
cTpaHcTBax U psiibl Dypre 1o HuM. Psaasr Oypre 1o
OpPTOTrOHANBHBIM cucTeMaM QyHkiui B L2[a,b]. Ho-
CTaTOYHBIE YCIOBUS Pa3I0KUMOCTH (PYHKIIUHN B psJl
®ypoe. Kommnekcnas ¢popma psina Oypre. AM-
TUTUTYIHBIN, YaCTOTHBIA U (Pa30BBIN CTIEKTPHI. Psiap
®dypbe 1 4€THRIX M HEYETHBIX QyHKIMI. Cxomu-

OIIK-5,
I1K-3
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MoCTh psaoB @ypre o Hopme npoctpancTB Cla,b],
L2[a,b] (paBHOMepHas u cpenHeKkBaaparnyHas). [1o-
TOYeyHasi CXOAUMOCTh. IHTerpupyeMocTs u qudde-
penuupyeMocts psanoB Dypre. [IpeodpazoBanue Dy-
pbe. Unaterpan ®ypre. Oneparop Jlamnaca. OpuruHan
u uzo0paxenue. TeopeMmsl 3ama3pIBaHNsl, CMEIICHHUS,
muddepeHIpoBaHUs OPUTHHAIA U U300paKEHUS,
MHTETPUPOBAHUS OpUTHHANA U n300paxenus. [Ipuio-
KEHHSI ONIEPALIMOHHOTO UCUHCIICHHUS.

HUroro 6

Hroro 3a cemectp 28

5.3. Pa3nesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUTIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMY MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmura 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHOUM TUCIMIUIAHEL, 17151 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONIUX U
Hanmenosanye qucHuIImH 00ecIeYnBaeMbIX TUCIIMTLIHH
1 2 3 4 5
[IpeamecTByromue JUCUUTIIUHBI
1 MaremaTuka + + + + +
[Tocnenyromue TUCIUIIITUHBL

1 GRID-texnomorumn +
2 Ananu3 u o6pabotka uzodpaxenuit (I'TIO- .
2)
3 ba3bl JaHHBIX +
4 ba3pl 3HAHUN +
5 be30macHOCTh KU3HEACATEIBHOCTH +
6 BerauciaurenbHas MaTeMaTHKa + + + +
7 3amurta uHbpOpMaUn +
8 Unentudukaius cI0KHBIX CHCTEM +
9 WccnenoBanue onepanuii + +
10 KommnerorepHas rpaduka + +
11 MeHemKMEHT +
12 Meroanl ONITUMHA3ALUA + +
13 MeTposnorus u TEXHUYECKHUE U3MEPEHUS +
14 O6BEKTHO-OPUEHTUPOBAHHOE NIPOTPaAM- . . . . n
MUpOBaHUE
15 OneparmoHHbIE CUCTEMBI + + + +
16 OcHOBBI pa3pabOTKH IPOTrPAMMHOI0 n 4 L
obecreueHUs
17 IMapamienbHOE IPOrpaMMHUPOBAHUE +
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18 [IporpammHoe obOecrieueHue I MeTu-
nuHCKuX uccnenoBannii (I'T1IO-4)

19 IIpoekTupoBaHrEe U TEXHUUECKOE COMPO-
BOXKJICHUE KOMIIBIOTEPHBIX ceTei

20 IIpoekTrpoBaHHUE CUCTEM YIIPABICHUS + + + +

21 PacrnipenienéHHble BBIYUCIUTENbHbBIE CH-
cremsl (I'TIO-3)

22 Pob6ortorexundeckue cuctemsl (I'TIO-1)

23 CeTH U TEJIEKOMMYHUKALIUU

24 CucTeMHBII aHaIu3

25 Cuctembl ¢ poBoi 00pabOTKH CUTHA-
JIOB

26 CTpyKTYyphI ¥ aJITOPUTMBI 00pabOTKH
JTaHHBIX B OBM

277 Teopust ONTUMAJIBHOTO YIIPABJICHUS

28 Teopus cuctem

29 OYHKIMOHAIBHOE U JIOTHYECKOE IIPO-
rpaMMHUpOBaHUE

+ - - + +

30 DKcnepTHBIE CUCTEMBI +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TPH HM3yYCHUHW AWCIHILINHBI, W BHJOB 3aHATHU
MIPEICTABICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YUECHUU UCUUIUIAHBI, U BUJOB 3aHS -

THH

§ Bunel 3ansatuit

= X

= o Ve

(&) < < CD

5 % oy . OPMBI KOHTPOJIS

=t o 4 :

= = < =

o = 8

N7 =

OIIK-5 + + + KonTponsnas pabora, JlomarnHee
3ananue, OTyeT N0 UHJIUBUIY-
aTbHOMY 33JIaHUI0, DK3aMEH,
KoHcmeKT caMmonoAroToBKY,
Ompoc Ha 3aHATUAX, 3a4eT, TecT
[1K-3 + + + KontponwHas pabota, Jlomamrnee

3amanue, OTYeT M0 UHIUBHUTY-
aNbHOMY 33JIJaHUI0, JK3aMEH,
KoncnekT caMomoaroToBKH,
Onpoc Ha 3aHATUAX, 3a4eT, TecT

6. UnTepakTBHBbIE MeTOABI M GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 =
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
5 2 E
> Sz
e e 2
= S}
3 cemecTp
1 BBenenue B Teoputo KomruiekcHbie yncia u AelicCTBUSA Hal HUMU 2 OIIK-5,
(byHKUMit KOMILIEKCHOTO Hekoropbie MHOKECTBA HAa KOMILIEKCHOM MJIOCKOCTH 2 TIK-3
MIEPEMEHHOTO.
OTtobpaxxenust. O6pa3bl U MPooOpa3bl IMHUN 2
TonomopHbIe (aHaMUTHYECKHE) PYHKIIMA KOMILJIEKC- 2
HOTO MePEMEHHOT0, TEOMETPHUUECKHI CMBICI TPOU3-
BOJIHOU
WuTterpan oT QyHKIMK KOMIUIEKCHOTO TEPEMEHHOT0 3
Teopemsl Kot 1151 0THOCBSA3HOM M MHOTOCBSI3HOM 3
obnacteil. Hterpanbnas ¢popmyna Komu
KontponwsHas pabora. 2
Hroro 16
2 Teopus 4NCIOBBIX Yucnosslie psiabl 4 OIIK-5,
PAZIOB. KonTtponpsHas padora. 2 IIK-3
Hroro 6
3 Obmas Teopust O yYHKIIMOHATIBHBIE PSJIBI 4 OIIK-5,
KIMOHAIBHBIX PSAIOB. [IK-
bynKupoHam PAzo KonTponsnas pabora. 2 3
Hroro 6
4 CreneHHBbIE pSJIbL. CreneHHble psabl 3 OIIK-5,
Teopust BEIYETOB. N [IK-
cop ero Psner Teitnopa u Jlopana 4 3
Hynu ananutnueckux ¢pyHkuuid. OcoOble TOUKH 2
Brruetst 3
Borunicnenue MHTErpagoB ¢ MOMOIIbIO BBIYETOB 3
KonTponsHas pabora. 2
Hroro 17
5 Pansl @ypsoe. Psansr @ypse 3 OIIK-5,
IT BaHue Dypoe. [1K-
Mpe06pa30q)a ¢ Typee [IpeobpazoBanue Dypobe, unrerpan Oypwve, CHHYC U 2 3
HTeTpa bE.
crp Ypre KOCHHYC mpeoOpazoBanusi Dypwe
OnepanrionHoe
HCUHCIICHIE [Ipeo6paszoBanue Jlamnaca 4
Hroro
Hroro 3a cemectp 54

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH IPEICTaBICHbI B
tabmuue 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

O (&)
= z =
2 3 2
A3BAHWS PASIENIOB Bunnr camocTosTeLHON & > 0O
H p z 7 =5 @®opMBI KOHTPOJIS
paboThI B s 2
=S 2 2
e Qg
= S
3 cemecTp
1 BBenenue B Teoputo [ToaroroBka k mpakTuue- 2 OIIK-5, JomamHee 3aganue, 3a4er,
(YHKUIMI KOMITJIEKCHOTO | CKMM 3aHSTHSIM, CEMHHA- [1K-3 KoHcnekt camonoaroros-
MePEMEHHOTO. pam ku, KonTponpHas pabora,
CamocTtosiTenbHOE U3yUe- 1 Onpoc Ha sanATusx, Tect
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKOM YacTu Kypca
[IpopaboTka TeKIHOHHOTO 1
Marepuaia
Brinmonnenne noMamnrHux 1
3aJaHuH
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Uroro 6
2 Teopust UMCIOBBIX IloaroToBka K mIpakTH4e- 1 OIIK-5 OMalIIHee 3aJaHue, 3a4eT,
b b b
psaOB. CKHM 3aHSITHSIM, CCMHHa- TIK-3 KoHcnexT camMmonoaroros-
pam ku, KoHTponpHas padora,
CamocTosTENEHOE H3yde- 1 Onpoc na sansTusx, Tecr
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
BrmonneHnune 1oManHux 1
3aJaHuN
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
HUroro 4
3 Obmas Teopust [ToaroroBka k mpakTuue- 1 OIIK-5, JlomMamHee 3aganue, 3a4der,
(YHKIMOHATBHBIX PSJIOB. |CKUM 3aHSATHSIM, CEMHHA- [1K-3 KonrtponpHas padora,
pam Onpoc Ha 3aHaTusx, Tect
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
BrimmostHEeHME TOMAIITHAX 2
3aJaHuN
[TonroToBka K KOHTPOIb- 1
HBIM paboTam
Htoro 6
4 CrenieHHBIE PSAbI. [ToaroroBka k mpakTuue- 1 OIIK-5, JomamHee 3aganue, 3a4er,
eopHs BLIYCTOB. CKHM 3aHSTHSIM, CEMHHA- - OHCIIEKT CaMOIIOATOTOB-
T , IIK-3 K
pam ku, KonTponpsHas pabora,
CamocTtosiTenbHOE U3yUe- 1 Onpoc Ha sanaTusx, Tect
HHE TeM (BOIIPOCOB) TEOpE-
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TUYECKOHN 4acTu Kypca

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

Brimonnenne qoManHux
3aJaHuN

[ToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

5 Panst @ypee.
[IpeobpazoBanne Dypoe.
Hurerpan @ypsoe.
OnepanmonHoe
HCYHCIICHHE

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

CaMocTosiTenbHOE U3yUe-
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKON 4acTu Kypca

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

Brinonxnenne nHIUBUIY-
aJbHBIX 3aJaHUI

Brinmonnenne noManHux
3aJITaHUN

Hroro

OIIK-5,
I1K-3

JlomarnrHee 3aganue, 3ayer,
KoncrmexT camomnoaroron-
ku, Onpoc Ha 3aHATHUSX,
OT4eT Mo UHANBUYaITb-
HOMY 33J1aHuto, Tect

Hroro 3a cemectp

26

IloaroroBka u cgada dK3a-
MeHa

36

OK3aMeH

Hroro

62

10. KypcoBoii npoekT / kypcoBasi padota

He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
KonTpomnsHnas padota 15 20 10 45
Omnpoc Ha 3aHATHAX 5 5 5 15
OTyeT N0 MHAUBUYAIIb- 10 10
HOMY 3a/IaHUIO0
Hrtoro makcumyM 3a nepu- 20 25 25 70
on
DK3aMeH 30
Hapacraromum nrorom 20 45 70 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT

SR

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Maremaruka. JlomonHUTENbHBIE TNIaBbl: YueOHOoe mocoOme / EmpmoB A. A. - 2018. 95 c.

[OnexTponHbIil pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7585 (mara oOparieHus:
05.07.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. Beicmas matemaruka III. dyHknum xomiuiekcHoro nepemeHHoro. Psgwl. WHTerpanbHbie
npeoOpaszoBanus: Yuebnoe mocodue / Marasunnaukos JI. . - 2012. 206 c. [DnekrponHbIit pecypc] - Pe-
UM poctyna: https://edu.tusur.ru/publications/2258 (nata oopamenus: 05.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYEeCKHE TOCOOHS
1. Tlpaktukym no Teopuu QpyHKUUN KOMIJIEKCHOTO MIEPEMEHHOI0, TEOPHH PSIIOB, ONEPAIIIOHHO-
MY UCUHCIIEHUIO: YueOHOo-MeToauueckoe nocobue / EnpuioB A. A., EnsiioBa T. A. - 2018. 194 c. (nannoe
nmocobre peKOMEH0BAHO ISl IPAKTHUYECKUX M CaMOCTOSTEIbHON PaboT CTYAEHTOB) [DNEKTPOHHBIN pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7377 (nara obpamenus: 05.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS 15l JIMI C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJIH/I0B

Y4eOHO-METOIMYECKUE MATepPHAIIbl ISl CAMOCTOSTEIILHOW M ayAUTOPHOW pabOThl 00ydJarOIuXcs
U3 YHCIIa JIMI ¢ OTPAHMYECHHBIMHA BO3MOYKHOCTSIMH 3JI0OPOBbSl M MHBAIMJIOB MPEIOCTABISAIOTCSA B (popMax,
aJaNTUPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBbS U BOCTIPUATHUSI MHPOPMAITHH.

JIJ1s1 JIMII ¢ HAPYIIEeHUsSIMH 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. zbmath.org

2. www.elibrary.ru

3. Cucrema muctannuonHoro oopazoBanust MOODLE (Mmeromudeckue Marepualibl: TEKCTOBBIC,
aynuo U Buaeodaisbl, THAUBUIYyabHbIE 3a/1aHUs, TECTHI U T.1.)

13. MaTtepuaibHO-TEXHMYECKOE 00ecrieuyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneyeHue

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe odecriedyeHne A1 NPAKTUYEeCKUX 3aHATHI

VYuebHas aymuTopus

yqe6Ha51 ayauTopus Jis1 IpOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus 1JIs IMpOBE-
JICHMS 3aHATUH MPAKTUYECKOro Tuma, yueOHasi ayquTOpHs s NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
NMOMCIICHUC JId MMPOBCACHUS I'PYHIIIOBBIX U MHAWBHIYAJIbHBIX KOHC}’HI)TaIlI/If/'I, NMOMCEIICHUE I ITPOBEAC-
HUSI TEKYILLEr0 KOHTPOJIA U MPOMEXYTOUHON aTTecTaluu

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 238 ay.

Onucanue nMerouierocs 000pya0BaHuUsA:

- Kommutekt crienmanusupoBanHoi yueOHON MeOenu;

- PaGouee mecTo mpemnoaBares.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

VYueOHast aymuTopus

yueOHas ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JIEHUS 3aHATUA MPAKTUYECKOTO TUMA, yueOHash ayIUTOPUs JIJIsl MPOBEACHUS 3aHSATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHUE IS TPOBEJACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYIBTAIINMA, TTOMEIICHNE sl TIPOBE/Ie-
HUS TEKYIIEr0 KOHTPOJIA U MPOMEKYTOUHOM aTTeCTalluu

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuia, a. 74, 128 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

YyeOHast ayTuTOpHs

y‘-I€6Ha$I aYI[I/ITOpI/ISI JJIA HpOBeI[GHI/ISI 3aH$ITI/II>'I JICKITMOHHOI'O THUIIA, yqe6Ha51 aYIII/ITOpI/ISI JJISA HpOBe-
JICHUS 3aHATHUN MMPAKTUYECKOTrO THUIA, YIeOHas ayIuTOpHs JUIS IPOBEACHHS 3aHATHI CEMHUHAPCKOro THIIA,
IIOMCIICHUC IJIA HpOBe,Z[GHI/IS'I FPYHHOBBIX nu I/IHZII/IBI/II[yaJII)HI)IX KOHC}’JII)TaIII/II;'I, IIOMCIICHUC IJIsA HpOBCIIC-
HUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIlluu

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, a. 74, 121 ayn.

OnucaHue UMEOIIErocss 000PyIOBAHHUS
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- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;
- Pabouee mecTo nmpenogaBarers.
[IporpammHoOe oOecrieueHue He TpedyeTcs.

VYueOHast ayquropus

yueOHasi aynuTopus A MPOBEIEHUs 3aHATUN JEKUWOHHOIO THMA, y4yeOHas ayauTOpHs IS
MIPOBEICHUSI 3aHATUI MPAKTUYECKOTO TUIA, yueOHast ayAUTOPUs IJIsl MPOBEACHUS 3aHATUNA CEMUHAPCKOTO
THUIIA, TOMEIIEHUE JUIsl MPOBEACHHS TPYNIOBBIX M WHIUBUAYAIbHBIX KOHCYIbTAllMM, MMOMEIIEHUE IS
MIPOBEICHUS TEKYILErO KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluu

634034, Tomckas obnactb, . Tomck, Bepmununa ynuna, a. 74, 128 ay.

Onucanue uMeroIerocs 000pya0BaHus:

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOe;

- Pabouee mecTo npenoaBarens.

[Iporpammuoe obecrieueHue He Tpedyercs.

VueOHast ayIuTOpHs

yqe6Ha$1 AyquToOpusa 1A MPOBCACHUA 3aHATHI JJEKIIMOHHOI'O THIIA, yqe6Ha${ ayauTopus IJid
NPOBEACHUS 3aHATUI MPAKTHYECKOTO THIIA, y4eOHAask ayAUTOPHS JUIS MIPOBEACHUS 3aHATHH CEMHHAPCKOTO
TUIIa, MOMCHICHUC JIA MPOBCACHUSA TI'PYNIIOBBIX WU WHAHWBUAYAJIbHBIX KOHC}UIBT&HHﬁ, IIOMCUICHUE OJIs1
NPOBEACHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUYHON aTTeCcTalllun

634034, Tomckas obmacte, . Tomck, Bepmmauna ynuna, a. 74, 121 ayn.

Onucanue UMEIOIIErocs 000pyI0BaHUS:

- Kommutekt ciennanu3upoBanHol yueOHOW Mebenu;

- Pabouee mecto npenonaBarers.

[TporpamMHuoOe obecnieueHre He TpeOyeTCsl.

13.1.3. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHOe obecrnedeHne 1JIsl CAMOCTOATEIbHOI PadoThl
s camocTosTenbHON paboOThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIbIOTEPHBIE KJIACChl),
PacIOJIOKEHHBIE IO a/IpecaM:
- 634050, Tomckast o6macts, T. Tomck, Jlenuna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6macTs, I. Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayx.;
- 634034, Tomckas o6nacTs, I. ToMmck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, I. Tomck, Bepimauna ynuia, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast Mme0erb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.8TT1. - 5 it

- KOMIBIOTEPHI MOJKIIOUEHbl K ceTh «HTepHeT» M 00ecnednBaroT JOCTYI B 3JIEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyeHp MporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIIMHBI VISl JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B
OcBoeHue NUCIUILIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbSl M MHBAJIUIAMU
OCYILECTBIIIETCS C UCTIOIB30BAaHUEM CPEACTB 00y4eHHUs OOIIEro U CHelUaabHOIO Ha3HAUCHMSL.
[lpu 3aHATHAX € OOydYalONIMMHUCS € HAPYLIEHHSIMH CJIyXa MPEeIyCMOTPEHO MCIOIb30BAHUE
3BYKOYCUJIMBAIOILEH amnmaparypbl, MYJIbTUMEAMMHBIX CpPEACTB M JPYTUX TEXHUYECKUX CPEICTB
npuema/mepenadu y4eOHoOW MH(pOpPMALUMU B AOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMBI MPETOaBaHHUs
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Uil 00y4aloIIMXCs C WHBAIMIHOCTBIO, MMOPTATUBHOW MHAYKIIMOHHON CHUCTEMBI. YueOHas aylmuTopus, B
KOTOPOM 3aHUMAIOTCS OOyYarolIuecs ¢ HapylleHHeM Ciyxa, 00OpyaoBaHA KOMITHIOTEPHOW TEXHHKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOMU, NEKTPOHHON JOCKOM, MYJIBTUMEIUIMHON CUCTEMOM.

[Tpu 3aHsATHAX ¢ OOyYAIOUIMMKCS € HAPYHIEHHUSIMU 3PeHHUsl MPEAYCMOTPEHO HCIOJIb30BaHUE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HapuMep, TEKCTa
Ha JIOCKE WM CJaii/ia Ha 9KpaHe) MpU IOMOIIY BUACOYBEINUUTENeH sl KOM(POPTHOTO IPOCMOTpa.

[Ipu 3anATHSIX C OOy4arOUUMHUCA € HAPYLIEHUSIMM OINOPHO-IBHUIaTeJbLHOI0 anmnapara
UCIIONIB3YIOTCSl allbTepHATHBHBIE YCTPOMCTBa BBOAAa HH(MOpPMAMU U JApPYrUe TEXHUYECKHE CpeIcTBa
npuema/mepenadu ydeOHOW MH(pOpMANKMK B JOCTYHNHBIX (opMax, MOOMIBHON CHCTEMBI OOydeHHs s
JIIOAEH C UHBAJIIMIHOCTBIO.

14. OneHoYHBIE MAaTEPHAJIBI H METOAUYECKHE PEKOMEHIAIMHU 110 OPraHU3ANUN H3YYeHUs
JTUCIHHUILINHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB M METOAUYECKHE PEKOMEH AU
s oueHKH cTeneHu chOpPMHUPOBAHHOCTU U YPOBHS OCBOCHUS 3aKPEIUICHHBIX 33 JUCHUIUTMHON
KOMIIETEHITUH UCTIIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a1aHUA

Tect
1.
Z i 2m _
Haiiure 2, ecin 2z = —, |2]=2, argz = —%. |za| =6, argz, = ?’ 3
21
2i
0
V3
—i
2.
Hauna dyuxmus f(z) = z3. Haitnure f/(7). —t
3
-3
i
3.
Hana dbynkmus f(t) = 5e?*. Haiimure | f(t)]. 2
5
10
21
4.
[Iycre dhyHkuus npeacrapieHa CBOUM PA3I0ZKEHUEM B Psiil 1
3 9 81 32
cos—=1l-——+—— 4 (-1)"——F+- | —1
® 2122 414 (-1) (2n)!z2n
YEKazkuTe, ieMy papeH Ko3(hhUIHEHT 1. 0
9
4
5.
Cpenu npuBEACHHBIX PAJIOB YKAKUTE YUCIOBOU psijl ‘i": 1
n=1 nQ
oo T n
ﬂ; n+1
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Z ( 1)711 2n
n=1 (2??)'
+oo EPQHLTF‘T
Z . 7(2n-1)
6.
Cpe,Z[I/I IIPUBCACHHBIX PAAO0B YKAXUTE CTCIICHHOU P o (g; g 2)2
55 2n.
n=0

o0

(z+2)°

n=0 n
i (n+2)
n=0 2
|
n=0 A
7.
Cpenu npuBeIEHHBIX pAI0B yKaxuTe psaj Teiopa mis ) = i T
HEKOTOpO# PyHKIINK i pe
f(a).
i il
f@)=y
n=0 n!
1 1 1 1
f(w)=a%+a Tt T T T g
I 4 i sin[ (2n + 1)mx]
r)=—
71_2 n=0 (2??, T 1)2
8.
Cpenu npuBeI€HHBIX PAIOB YKaXUTE psin Dypbe st ) = i i
HEKOTOPOH (PyHKIIMH i n=1 1
f(@).
f@=3 s
n=0 n!
1 1
— 7,2 " — —_—
o) =a? v+ 2 3z 3l nlxn-2
4 & sin[(2n+ 1)7x]
f(.’]‘.’) ) 2
T n=0 (2??, T l)
9.
Paznoxenne dyuxuun f(x) = sinz B paxg Teitiopa umeer Buz 23 5 20+l
T——+—— .+ (1) —+
37 5l (2n+1)!
:],.2 rl T 2n
T— 4+ — -1)"
T +(-1) (Qr?)'
?’2 3,3 T
l+x+—+—+...+—+..
21 3! 7!
.2 .3 _1\n+l.,n
.'r:—g'—+1——...+—( B +
2 3 n
10.
—1)*1 Cxomutcst abCOIIOTHO
HYucoonoit ps Z
n CxoauTcst yCIIOBHO
Pacxomutcsa

n=1

Her BepHOro oTBeTa
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11.

oo
YHucjioBoit ps Z

n=1

(-1

Cxomurcs abCOIIOTHO

Cxonutcst yCIOBHO

Pacxonurcs

Her BepHoro orera

12.

Omnpe/enuTe KpaTHOCT HYIS Zp = 2 dbyaknnn f(2) =sin(z - 2).

WIN|F—|O

13.

VKauTe 0coObIe TOYKU U MX XapakTep i pyHKIHH
3
1(2) = (z-4)3(z+2)

z1 =4, 2o = =2 —POCTBIC TOJIOCH

Z1 =4 —1oJI0C KpaTHOCTH 3,
Z9 = —2 —TIPOCTOH TIOJIIOC

z1 =4, zp = -2 —TIOTIOCH KPATHOCTH 3

HET 0COOBIX TOUEK

+ ¥
pP+4 p*+3

Haiiure opurnnasn s n3obpaxkenust F(p) =

14.
H. | m, + a7 - 6 . F - 8 —_— i
aujnurTe OpuruHaJl JJisgd M300pazKeHud (])) = D+ D) b iz P 2 s I+ 2 r 2
3(t+2)+8(t-2)
Je-2t 4 Qe2t
OpuruHan s JaHHOTO
M300paXeHUsI HE CYIIECTBYET
15.
1 2 -
Haiinure opurunasn jis usobpazxenus  F(p) = — + —. f(t)=1+2t
p P
f(t) =€t +e*
f(t) =3+ 5¢2
f(t)=3e" +2et
16.
2 4p f(t) =2sint + 2 cos 3t

f(t) =sin2t + cos 3t

f(t) = 2e? + 43¢

f(t) =etsin2t + e sin3t

17.
OxapakTepu30Barh TOUKY Z = 3 1 QyHKIIHMH Ycrpanumas oco0ast Touka
ez ITonroc BTOporo nopsiaka
f(2) = (z-3)2° CymecTBeHHO 0cobast TouKa

[IpaBuibHas Touka
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18.

OxapakTepu30Barh TOUKY Z = 21 I QyHKIHH Ycrpanumas oco0ast Touka
) cos 22 CymiecTBeHHO 0co0ast Touka
f(z) = Yk [IpocToii nomoc
[TpaBuibHAs TOYKA
19.
. ] _cos(z-1) 1
Haiitn Res [f(z) S Lda 1]. 0
3
o0
20.
sin 2 0
Haiitu Res [f(z) =—i2= z]. 2
- 1
—sin4
2
—sini

14.1.2. Tembl 1OMALIHUX 3aJaHUIH
. KommnnekcHele ynicna 1 1eHCTBUS HaJl HUMU.
. HekoTopble MHOXeCTBa Ha KOMILIEKCHOU MJIOCKOCTH.
. MaTerpan ot hyHKIMN KOMILIEKCHOTO MEPEMEHHOTO.
. Teopemb! Kot 117151 0AHOCBA3HON U MHOTOCBSI3HOM oOnacteit. HTerpanshas ¢hopmyna Komu.
. UucIoBble psibl.
. OyHKIMOHAJIbHBIE PSIJIbIL.
. CrerneHHbIe psibl.
. Panel Tennopa u Jlopana.
. Hynu ananutnaeckux ¢ynkuii. OcoOble TOUKH.
10. Beruerst.
11. BeruncneHnne HHTErpaoB ¢ IOMOIIBIO BBIYETOB.
12. Paasl Oypee.
13. IIpeoGpazoBanue Dyproe.
14. IIpeobpazoBanue Jlamnaca.

OO0 IO DN W —

14.1.3. Bonipochl K 3K3aMeHYy

1. KoMInekcHble uncia U JEHCTBUS HaJl HUMHU.

2. Hexoropble MHOXKECTBA Ha KOMIIEKCHOM MJIOCKOCTH.

3. Orobpaxkenus. O6pa3bl U MPOOOPa3bl JIUHUI.

4. Tonomopdusie (aHamuTUUECKUe) (YHKIMHA KOMIUIEKCHOTO TIEPEMEHHOTO, T€OMETPUUYECKHI
CMBICJI IPOU3BOIHOM.

5. MHTerpan oT GyHKIUN KOMILIEKCHOTO NEPEMEHHOTO.

6. Teopembl Kot 17151 oHOCBSI3HOM ¥ MHOTOCBSI3HOM obnacteil. MuTerpanbHas ¢popmyna Komm.

7. UnucnoBble psAIbL.

8. OyHKIIMOHAIBHBIE PSIBI.

9. CrenieHHBIE PAIBI.

10. Paner Teitnopa u Jlopana.

11. Hynu ananutnaeckux ¢GyHkiuii. OcoOble TOUKH.

12. BpiueTsl.

13. BriunciieHre HHTErpajIoB ¢ MOMOIIbIO BHIYETOB.

14. Panp1 @ypee.

15. TIpeoGpazoBanue Dypbe, naterpat Oypbe, CHHYC U KOCHHYC TTpeoOpa3zoBanus Dypee.

16. [IpeobpazoBanue Jlamnaca.
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14.1.4. Bonipochl Ha caMONOATOTOBKY
. DneMeHTapHbIe (PYHKIIUU KOMITZICKCHOTO IEPEMEHHOTO U OTOOpaKEeHUsI, OCYIIECTBIISIEMbIC UMHU.
. Kordopmasie oToOpaskeHus!.
. [TocnenoBareIbHOCTH C KOMITJICKCHBIMH WJICHAMH.
. Kpyr, unTepBan u paamyc cCXoquMOCTH CTETICHHOTO PsJia.
. [IpunokeHue TeOPUH BEIYETOB K BEIYUCICHUIO ONPEACIICHHBIX HHTETPAJIOB.
. CBoticTBa nipeodpazoBanus Dypee.
. CBépTKa GyHKIUH.

NN AW

14.1.5. Tembl HHAUBUAYAJIBLHBIX 3aaHUI
1. ITpeoOpazoBanus Pypse u Jlamnaca.

14.1.6. Tembl OIPOCOB HA 3aHATHAX

[TonsiTue GbyHKIIIN KOMILIEKCHOTO MIEPEMEHHOTO. [Ipenen, HEIPEPBIBHOCTb,
madepeHIUpyeMOCTh  (PYHKIMH KOMIUIEKCHOTO TIE€PEMEHHOTO. YCIOBHS Iu(PepeHIINPYEMOCTH.
['eomeTpuueckuii cMbICT TPOU3BOAHON. AHanuTHYeckue GpyHKuu. MHTEerpan ot GyHKIMH KOMILIEKCHOTO
nepemenHoro. Teopema Komm u narerpan Komm.

YucnoBble psabl C KOMIUIEKCHBIMU uwieHaMd. CXOAMMOCTh U cymMma psga. AOCOIOTHas u
YCIIOBHAsI CXOAMMOCTh. HeoOXoauMbIi mmpu3HaK cXxonuMocTi. CBOMCTBa aOCOFOTHO CXOMASIIUXCS PSJIOB.
JloctatouHble TNpPU3HAKH  AOCOMIOTHOM  CXOAMMOCTH  YHCIOBBIX DSJIOB. 3HAKOIIEPEMEHHBIE U
3HAKOYEPETyIOIIUECs] YNCIOBBIC PSIIbI C BEIIECTBEHHBIMH WieHaMH. Teopema JleiiOHUIIA O CXOOMMOCTH
3HAKOYEPEIYIOIINXCS PSAIOB.

[TonsTne pyHKIMOHAIBHOTO psina. OOIacTh CXOMUMOCTH (DYHKIIMOHAIBHBIX PAI0B. PaBHOMEpHas
U paBHOMEpHas BHYTPU OONacTH cXoAuMocTH (yHKImMOHANbHBIX psaoB. [Ipusnak Beiiepmpacca.
CBoiicTBa paBHOMEPHO U PABHOMEPHO BHYTPHU OOJIACTH CXOISIIUXCS (PYHKIIMOHAIBHBIX PSIOB.

Crenennsie psnabl. Teopema AGens. Psag Teitnopa. EnuncTBeHHOCTD pasnoxkenus B psn Teinopa.
[Ipencrasnenne snemenTapHbix GyHkiui psgaom Teinopa. Psaasl Jlopana. EquHCTBEHHOCTD pa3ioKeHUs
B psan Jlopana. Ilonstue ocoGoit Touku. Knaccudukanus M301MpOBaHHBIX OCOOBIX TOYEK. BbIueTsl.
OcHoBHas TeopeMa O BbIYeTax.

OproroHajibHble CUCTEMBI B THILOEPTOBBIX MpOCTpaHCcTBaxX U psaabl Pypbe no HUM. Panel Oypbe
M0 OPTOTOHAJBHBIM cucTeMaMm ¢yHkIui B L2[a,b]. JlocTarounbie ycnoBus pa3jioKUMOCTH (YHKIIUNA B
psan @ypre. KommnekcHas ¢opma psga Pypee. AMIUTUTYAHBIN, YacTOTHBIA U (ha30BbIN CHEKTphl. Psbl
@ypbe i 4€THBIX U Heu€THBIX (pyHKIui. Cxomumocts psaaoB dypbe mo Hopme mpoctpaHcTB Cla,b],
L2[a,b] (paBHOMepHass u cpeaHekBajgpatuyHas). Iloroueunas cxomumocts. MHTErpupyemMocts Hu
mudpdepenunpyemMocts psaoB Dypwe. [Ipeodpasosanne dypoe. UnTerpan @ypne. Oneparop Jlamnaca.
OpuruHan u nzobpaxeHue. TeopeMbl 3ama3/ibIBaHus, CMeIleHUs, AU(QepeHInpoBaHs OpUTHHANIA U
M300paKeHMsl, UHTETPUPOBAHUS OpUTHHAJA U H300paxenus. [IpriokeHus onepanioHHOTO0 HCYUCTICHHUS.

14.1.7. Tembl KOHTPOJIBHBIX PA0OT
1. Beenenue B TOKII.
2. YUucnoBsle psizibl.
3. @YHKIMOHAJIBHBIE PSIBI.
4. Pane1 Telinopa, psast JIopana, ocoOble TOUKH, BHIYUCIEHHUE HHTETPAJIOB C TOMOIIIbIO BBIYETOB.

14.2. TpeGoBaHus K OLICHOYHBIM MaTepPHAJIAM JJIsl JTHI C OTPAHHMYEHHBIMHU BO3MOKHOCTAMH
3A0POBbS U HHBAJIMAOB
Jig v ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3[0pOBbS M HMHBAIUIOB IPETyCMOTPEHBI
AOIOJHUTEIBHBIC OLICHOYHBIC MaTCpHalibl, IEPCUCHb KOTOPHIX YKa3aH B Ta6J'II/IHe 14.
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Tabmuna 14 — JlomoNHUTENbHBIE MaTepHalibl OLICHUBAHUS IS

3I0POBbSI M HHBAJIMIOB

JiiI € OrpaHUYCHHBIMU BO3MOKHOCTSIMU

Kareropun
00y4aroImmxcs

Buanl 4OMOIHUTENLHBIX OLEHOYHBIX
MaTepualioB

@DopMBI KOHTPOJIS U OLIEHKH
pe3yaBTaTOB O0yUCHUS

C HapyumeHusiMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpOBEpKa

C HapyueHusaMu
3peHus

CobecenoBaHue 110 BOIIPOCAM K 3a4eTy,
OIIPOC 10 TePMHUHAM

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAVBUIYATIHEHO)

C HapyueHusaMu
OIOPHO-
JIBUTATEIHLHOTO
armapara

Pemienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, TMCbMEHHbIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIPOCHI K
3a4eTy

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
MeTOoIaMu

C orpaHryYeHUSIMU TIO
O0IIEeMETUITUHCKIM
MOKa3aHUsIM

TGCTBI, IIMCBMCHHBIC CaMOCTOATCIIBHBIC
pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSI U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT IIPOBEPKU

14.3. MeToauueckue PE€KOMEHAALUMHA I10 OLUCHOYHBIM MaTepHaJdaM Jisl JIMI C OrPAHUYCHHBIMHA
BO3MOKHOCTSAMH 310POBbSl H HHBAJIUA0B

I[JISI Jan, ¢ OrpaHMYCHHBIMH BO3MOKHOCTAMH 3O0POBbS W HHBAJIMAOB MHNPCAYyCMaTpUBACTCA
AOCTYIIHAsA cbopMa MMpCaA0CTaBIICHUS 3aJaHuM OLICHOUYHBIX CpeacTB, a UMCHHO!

B TIeYaTHOU (opme;

B TIe4aTHOU (hOpMe C YBEITMUSHHBIM MIPUPTOM;
B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;
Npe0CTaBICHUE 3a/IaHMsI C UCIIOJIb30BaHUEM CYp/I0TIEpPEeBOIa.

.HI/II_IaM C OrpaHHUYCHHBIMH BO3MOXHOCTAMU 3J0POBbA U HWHBAJIWAAM YBCIUYHUBACTCA BPCMSA Ha
IMOATrOTOBKY OTBETOB Ha KOHTPOJBHBIC BOIIPOCHL. I[J'ISI TaKHuX O6yan-OHII/IXC$I npeaycMarpmuBacTCA
AOCTYIIHAsA (I)OpMa MpeaOCTAaBJICHUA OTBECTOB HA 3a/IaHUs, @ UMCHHO!

MMCbMEHHO Ha Oymare;

HaOOp OTBETOB Ha KOMIIBIOTEPE;
Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA,
NPEeACTaBICHNE OTBETOB YCTHO.

[Tpouenypa oleHHBaHMSI pe3yJIbTaTOB OOyUYEHHUs JMI C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3[J0POBBS M BOCIIPUATHS HHPOPMAIIH:

JJ1s1 JIML ¢ HAPYIIEHUAMH 3PEHUSA:

B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;
B IIe4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApYLIEHUSIMM CJIyXa:

B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;
B Ie4aTHoM (opme.

JLJ1s1 JIML ¢ HAPYLIEHUSIMU ONIOPHO-ABHUIaTeIbLHOIO aNnapara:

B (hOpMeE DIIEKTPOHHOTO JIOKYMEHTA;
B TIe4aTHOU (opme.

[Ipn HEOOXOMUMOCTH [UIsl JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSMHU 37I0POBBSI M HHBAIUIOB
MpoLEAYypa OLICHUBAHUS PE3yJAbTaTOB 00yUYEHHUs MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIlOB.
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