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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokot Ne 6 oT « 15 » 5 2018 r
JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3oBareabHOro craHaapra Beiciiero oopasopanus (PI'OC BO) nmo HampaBieHUIO
noarotroBku (cneruanbHocTH) 10.03.01 MubOpManmonnas 6e3omacHOCTh, yTBepkiaeHHoro 01.12.2016
rojma, paccMoTpeHa u ofoOpeHa Ha 3acemanuu kadenper KUBOBC «  » 20 rona,
MPOTOKOI Ne

PazpaboTunku:
noreHT kad. KUBOBC B. H. I'youn
noteHt kad. KUBOBC JI. A. Kunosa

3aBenyrommii odecriednBaromei kad.
KNB3BC A. A. lllenynaHos

Pabouast mporpamMma JUCIHUILIMHBI COTlIacoBaHa ¢ (haKyJIbTeTOM U BbIITyCKaroleh kadeapoii:

Jexan ©b E. M. JlaBbi10Ba

3aBeqyromInid BEITyCKArOIIeH Kagd.

KHUB3BC A. A. lllenynanos
DKCHEPTHI:

noteHt kad. KUBOBC A. A. Kones

Houent kadp. KUBDBC K. C. Capun
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1. Heau u 3aaa4m QU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
chopMHupoBaTh y CTYAEHTOB (hyH/IaMEHTAJIbHBIC 3HAHUS B 00J1aCTH MaTeMaTHYECKOTO aHAJIN3a;
HAYYUTBHCS HCIIOJNB30BaTh METOAbl MAaTEMaTHYECKOTO aHajlv3a MpU PEHICHUH MPUKIAJIHBIX
WH)KEHEPHBIX 3a]1a4

1.2. 3agaum AMCHMIIMHBI
— cdopMuUpOBaTh y CTYIEHTa MPEACTABICHUE O POJH M MECTE MaTeMaTUKH B COBPEMEHHOM
MUpE;
—  chopmupoBarh JOCTAaTOYHO BHICOKHH YPOBEHb MATEMaTHUYECKOW KYJIBTYpHI JIJISI BOCHPHATHS
TEXHOJIOTHI oOecrieueHus] HHPOPMAIMOHHOMN 0€30MacCHOCTH 0OBEKTOB Pa3IMYHOTO YPOBHSI.

2. Mecto mucuuniaunbl B crpykrype OIIOII
Hucnunmuna «Maremarudeckuit ananus» (b1.b.14) otHocuTcs k 6ioky 1 (6a3oBast 4acTh).
[TpeamecTByIOMMMY ~ TUCHMIUIMHAMY, (QOPMHUPYIOUIMMH  HavyajdbHbIE 3HAHUSA, SBISIOTCS:
Maremarndeckuii ananmu3, @usnka, YuciaeHHbIE METOIBI.
[TocnenyromumMi AUCUMIUIMHAME SIBIISIOTCS: Maremarndeckuii aHanus, Kpunrorpaduueckue
METOZBI 3alIUThl WH(OpMauu, Teopust BEpOsSTHOCTEH M MaTeMaTH4ecKas CTaTHCTHUKA, JJIEKTPOHHKA U
CXEMOTEXHHKA.

3. TpeOoBanus K pe3yJibTaTaM 0CBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETSHIUI:

— OIIK-2 crmocoOHOCTBIO TPUMEHSTh COOTBETCTBYIONIMM MaTeMaTHYECKUWW —ammapar s
pereHust MpoheCcCHOHAIBHBIX 3a/1a4;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUACs TOJKEH:

— 3HATh OCHOBHBIC TIOHATHS TEOPHUU TMpenenoB; au(depeHInanbHOr0 W HWHTETPATBLHOTO
MCUHUCIICHUS; TEOpUH TU(GEepeHIIMaTbHBIX YPaBHEHHH; TeOpUH (PYHKLINN KOMIIJIEKCHOTO IEPEMEHHOT0.

—  yYMeThb NPUMEHATH METOAbl AU(PQPEepeHINATHLHOTO U WHTETPAIHHOTO UCYUCICHHS (YHKIUU
OJHOW M HECKOJIbKUX IEPEMEHHBIX; Teopuu IuddepeHnanbHbIX YpaBHEHUM U Teopuu (QyHKIUN
KOMIUIEKCHOTO TIEPEMEHHOTO IIPU PELICHNH NPo(ecCuOoHaIbHbIX 3a/1ad.

— BJIaJeTh HABBIKAMHU HCIOJIb30BAHMS CTaHAAPTHBIX METONOB M MOJEIEH MareMarndecKoro
aHaJIM3a MU pelIeHnH MpodecCOHAIbHBIX 3a/1au.

4. O0beM JMCHHUILIMHBI M BU/ABI Y4e0HOM padoThI
OO0mas Tpy10eMKOCTh TUCHUIUIMHBI cocTaBisieT 13.0 3a4eTHBIX €QUHMIIBI U IPEJCTaBICHA B
tabmuue 4.1.
Tabnuna 4.1 — Tpy10eMKOCTh AUCITUTUTHHBI

Bunel yueGHOI nesTeIbHOCTH Bcero gacos Cemectpsl
1 cemectp 2 cemecTp 3 cemecTp

AynuTopHBIE 3aHATHS (BCETo) 216 72 72 72
Jlexumn 54 18 18 18
[IpakTnueckue 3aHATHS 162 o4 o4 o4
W3 Hux B UHTEpaKTUBHOM popme 20 20
CamocrositenpHas pabota (Bcero) 180 72 36 72
[IpopaboTka JEeKIIMOHHOTO MaTepuaa 32 12 10 10
[ToaroToBKa K MPaKTUICCKUM 3aHATHSIM, 148 60 26 62
CeMHMHapaM

Bcero (0e3 ax3ameHa) 396 144 108 144
[ToaroToBka u craya SK3aMeHa 72 36 36
OO01mas TpyI0eMKOCTh, 4 468 180 108 180
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3aueTHble EauHnUIB 13.0 5.0 3.0 5.0
5. ConepxaHue TMCHMILIUHBI
5.1. Pa3nenbl AMCUMILUIMHBI M BUJABI 3aHATHI
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0iuie 5.1.
Tabnuma 5.1 — Pa3nensl IUCHUIUITMHBI ¥ BUJBI 3aHATHNA
HazBanus pa3ieloB AUCHMILIMHEL S SrRe8) 588 neggL=8¢gs=
1 cemectp
1 DnemMeHTHI BhICIIEH aJreOphI 2 16 OIIK-2
2 MHOTO4JIEHBI M UX CBOMCTBA 2 14 OIIK-2
3 [Ipenenbl U HEMPEPHIBHOCTH 4 16 18 38 OIIK-2
4 TIpou3BOJHBIE U UX MPUIIOKEHUS 6 18 22 46  OIIK-2
5 OyHKIMKY MHOTUX TIEPEMEHHBIX 4 6 20 30 OIIK-2
Hroro 3a cemectp 18 54 72 144
2 cemecTp
6 NnterpanbHOE UCYUCIICHUE U €TO 6 24 12 42 OIlK-2
MPUIIOKEHUSI.
7 KparHble 1 KpUBOJIMHENHbIE HHTETPAJIBL. 12 12 30 OIIK-2
8 IuddepeHnnanpHbie ypaBHESHUS. 18 12 36 OIlK-2
Hroro 3a cemecTp 18 54 36 108
3 cemectp
9 Iosie KOMITJIEKCHBIX YUCEI 2 10 12 24 OIIK-2
10 ®yHKIMM KOMITJIEKCHOTO IEPEMEHHOTO. 4 8 12 24  OIIK-2
11 YucnoBsle U PyHKIIMOHAIbHbBIE PSJIBL. 8 24 32 64  OIIK-2
12 OnepanmoHHOE UCUUCIIEHUE. 4 12 16 32 OIIK-2
Hroro 3a cemectp 18 54 72 144
Hroro 54 162 180 396
5.2. Conep:xanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
Coneprkanue pa3esioB JTUCHUTIINH (TI0 JIEKIMSIM) PUBEICHO B Taduie 5.2.
Tabnuna 5.2 — ConepxaHue pa3esoB JUCHUILUIHH (TI0 JISKLIUSAM)
Hassanus pasjenos Cozeprxkanue pasiesaoB JUCIUTUIAHBI 10 JEKIHAAM F gE =8 g
1 cemectp
1 DnemeHTs! BBICIIER MHuoxecTBa. Onepanuy HaJ MHO)KECTBaMHU. 2 OIIK-2
anreopsl Oynkuuu. [Ipocreiimue cBoiicTBa QyHKIUH.
Uroro 2
2 MHOTOYJIEHBI U UX ITonsTe MaOrOYIeHA. CBOMCTBA U BUIEI OIIK-2
CBOMCTBa MHOTOUYJICHOB.
Hroro
3 Ilpenesnsl u [Tonsitue mpenena ¢pynkuu. [locnenoBaTenbHOCTD U 4 OIIK-2
HENPEPHIBHOCTD ee npeznen. HempepbIBHOCTD (DYHKIIMU B TOUKE.
3amMedarenbHbIE Ipeenbl. beckoHeYHO Masbie ’
OeckoHe4HO 0oJbIINe (PyHKIHH.
Uroro 4
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4 TIpou3BOIHBIE B UX Huddepennmposanue dpynkimu. [IponsBonnbie 6 OIIK-2
[IPUIIOKEHUS BbICIIMX NOpsAKoB. @opmyna Teitopa. [Ipasuiio

Jlommarasns. DxcTpeMyMbl QYHKIIUH.

Hroro
5 OyHKIIUM MHOTHX [Ipenen u HEMPEPHIBHOCTh (PYHKIIMM MHOTHX OIIK-2
IIEPEMEHHBIX nepeMeHHbIX. JuddepennupoBanne QyHKINH

MHOTHUX ITE€PEMEHHBIX.

Hroro 4
Hroro 3a cemectp 18

2 cemecTp

6 UnTerpanbHoe Heonpenenennsliii unTerpai. Beruncnenue 6 OIIK-2
HCUHCJICHHUE U €T0 HeonpeaeaeHHoro uHTerpana. OnpeaeneHHbINd
IPUIIOKEHUS. UHTErpa. BerunciaeHnue onpeneseHHoro HHTerpaia.

Uroro
7 KparHsle n Kparnbie naTerpansl. Berauciienue 1BOMHBIX, OIIK-2
KPUBOJIMHEITHBIC TPOUHBIX UHTETpanoB. KpuBoIMHEHbIE HHTETPATIBL.
MHTETpabl. Vrtoro
8 Nuddepenuuansasie | IuddepeHnnansabie ypaBHSHUS IEPBOTO MOPSIKA. OIIK-2
YpaBHEHHUS. Juddepennnansubie ypaBHEHUS BBICIINX MOPSIIKOB.

Cucremsl muddepeHnaTbHBIX YPaBHECHHH.

Htoro 6
Hroro 3a cemectp 18

3 cemecTp

9 Ilosie KOMITJIEKCHBIX [ToHsiTHE KOMILJIEKCHOTO YKcia. TpUroHoMeTpruiecKas 2 OIIK-2
qyHcel ¢dbopma 3anrcu KOMIUIEKCHOTO Yncia. M3Bneuenue

KOpHS U3 KOMIUJIEKCHOTO YHCIIa.

Hroro
10 Oynkunu @DyHKIMH KOMITJIEKCHOTO niepeMeHHoro. [Ipenen n 4 OIIK-2
KOMITJIEKCHOTO HENPEPBIBHOCTH (DYHKIIUH KOMIIEKCHOTO
IIEPEMEHHOTO. nepeMeHHoro. [Ipon3BoaHas GyHKINN KOMILIEKCHOTO

nepeMmeHHoro. HTerpan oT pyHKINN KOMIIJIEKCHOTO

IIEPEMEHHOTO.

Hroro
11 Yucnoseie u [Tonstue uncnosoro psaa. [lpuznaku cxonumocTu OIIK-2
(GyHKIMOHANbHBIE AL,  psaa. AOCOMIOTHAS U YCIOBHAsA CXOAUMOCTb.

OyHKIIMOHAIBHBIN psill, €r0 CyMMa U 00J1acTh

cxoguMocTth. CrenenHsie paabl. Paaer Teiiopa. Psaabt

Jlopana. OcoOble TOYKU U BBIYETHI.

Hroro 8
12 OnepanmonHoe Paast @ypre. UnTerpan @ypre. [IpeodbpazoBanue OIIK-2
HCYHUCIICHHUE. ®ypse. [IpeobpazoBanue Jlamnaca.

Hroro 4
Hroro 3a cemectp 18
Hroro 54

CornacoBaHa Ha noptane N2 27569




5.3. Pazgeqbl AMCHUILVIMHBI U MEKIUCIUIUIMHAPHBbIE CBA3H ¢ 00ecneYnBAOIMMH (TIPeabI 1y UMM )
U o0ecnieyBaeMbIMH (IMOCTEAYIOIIUMH) TUCHUILIHHAMHA
Paznmensl MUCIUTUIMHBI U MEXIUCUUIITMHAPHBIC CBSI3U ¢ 00SCIICUYUBAIONTUME (TIPEIBITYITIMHI) U
obecrieunBaeMbIMU (TIOCJIETYIONTUMH ) TUCITUTUIMHAMHY TPECTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBI U MEXAUCLUIIIIMHAPHBIE CBA3U

Ne paznenoB qaHHOW MUCHMIUIAHBL, IJIs1 KOTOPBIX HEOOXOUMO U3YUCHHE
Hanmenosanue 00eCIIeYNBAIONINX U 00€CIIeUNBASMBIX JUCIIUTUIHH
JUCLUILINH
1 2 3 4 5 6 7 8 9 10 11 12
[IpeamecTByromue TUCHUTLTAHBI

1 MareMaTu4ecKum

aremMarmec + + + + + + + + + + + +
aHan3
2 dusuka + + + + + + +
3 YuciaeHHbIE METOIBI + + + + + + + + + + + +

[Tocnenyromue TUCITUATIITAHBI

1 Maremaruueckuii + + + + + + +
aHan3
2 Kpunrorpaduueckue
METObI 3AIMThI + + + + + + + + + +
UHPOPMAITIH
3 Teopus BeposiTHOCTEM
U MareMaru4decKas + + + + + + + + + + +
CTaTUCTHUKA
4 DnexTpoHHKa U + + + + + + +
CXEMOTEXHHKa

5.4. CooTBeTcTBHE KOMIIETEeHUMH, opMHUPYeMbIX IPH W3Y4YEHUH TUCHUILIUHBI, 1 BU0B 3aHATHIA
CooTBeTcTBHE KOMIETECHUUH, (HOPMUPYEMBIX MPH H3yYECHUH AUCHUILTAHBI, U BHUJIOB 3aHITHIA
IpeJIcTaBlIeHo B Tabnuie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETCHUUH, (GOPMUPYEMBIX NpPHU HM3YYCHHH JUCHUIUITMHBI, U BHUJIOB
3aHATUHN

g E Buibl 3ansTHii

g5 < o s s s .= DOpPMBI KOHTPOIIST

X E S E &< 8 = O s &9

OIIK-2 + + + KonTponbsHas pabora, Jlomarinee

3amanue, Dk3ameH, KoHcrekT
camomnoarotoBku, Omnpoc Ha
3aHATUgX, 3adeT, Tect

6. UnTepakTuBHBbIE MeTOABI H GOPMBI OPraHU3ALHHN 00yUCHHUS
TexHOMOruM NHTEPAKTUBHOTO O0YyUEHHSI ITPH pa3HbIX (hopMax 3aHATUN NpuBeieHb! B Tabnure 6.1.
Tabnuua 6.1 — TeXHOTOTMM UHTEPAKTUBHOTO 00yUYEHHS MPU Pa3HBIX POpMax 3aHATUN
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WNHTrepakTuBHBIC TpakTHYecKUue  HTEepakTHBH
MeTtoabl Bcero, u
3aHSTHS, 4 bl€ JIEKIIUH, Y
1 cemectp
Hroro 3a cemectp: 0 0 0
2 ceMecTp
Mo3srosoi mTypM 4 4 8
Pabora B xomane 2




[Ipe3eHTanuu ¢ UCIOIB30BaHUEM 6 6
WHTEPaKTUBHOU JJOCKHU C
00CyXIeHHEM
BeicTyruienue B ponu 4 4
00yJaro1iero
Hroro 3a cemectp: 10 10 20
3 cemectp
Hroro 3a cemectp: 0 0 0
Hroro 10 10 20
7. JIabopaTopHbie padoThI
He npenycmorpeno PVYII.

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumenoBanue npakTHUeCKUX 3aHATUM (CEMUHAPOB) MPUBEACHO B Tabmuie 8.1.
Tabnuna 8.1 — HanmeHoBaHME MPAKTUYECKUX 3aHATHH (CEMUHAPOB)

) (D]
HasBanns paznenos HanmeHOBaHNe MPakTHYECKHX 3ansTHil (cemuuapos) { 8 £ 82 = &
1 cemectp
1 DnemeHTsI BhICLIEH MHoxecTBa. 8 OIIK-2
anredpsl Vrtoro 8
2 MHOTOWIEHEI U UX @OYHKIMU U UX CBOWCTBA. MHOTOUJICHBI. 6 OIIK-2
CBOHCTBa Vitoro 6
3 Ilpenensl u [Ipenen nocnenoBaTeILHOCTH. 4 OIIK-2
HETIPEPHIBHOCTD
CHPCPHIBHOC [Tpenen ¢pynxuu. HempepbIBHOCTh QYHKITUH. 8
3amMedarenbHbIe Ipenienbl. bBecCkoHEYHO Masbie ’ 4
0eckoHe4HO 0oJbIIue (PyHKIHH.
Htoro 16
4 IIpon3BOIHBIE U UX [Tpon3sBoaHbIE PYHKIMH. 8 OIIK-2
PUTIOKEHUS .
PHIIOKE ®opmyna Tewmopa. [IpaBuiio Jlonurans.
OkerpeMyMsl pynkumu. [lonHoe nccnenoBanue
(GYHKIMM U IOCTPOEHHE ee TpaduKa.
Hroro 18
5 @yHKIIMY MHOTHX Ob6nacte onpeneneHust GyHKIUNA MHOTHX 6 OIIK-2
IIEPEMEHHBIX nepeMeHHbIX. Juddepennupoanue GyHkuni
MHOT'MX MIEPEMEHHBIX.
Hroro 6
Hroro 3a cemectp 54
2 ceMecTp
6 NUnTerpansHoe Heonpenenennslii HHTETpall. 12 OIIK-2
MCINCIICHNC 1 €TO OrnpesienieHHBIN HHTETPaJl. 12
PUITIOKEHUS.
Utoro 24
7 Kparnble Kparnble uHTETpaBI. 8 OIIK-2
KpHUBOTHHCHHRIC KpuBonauHeHbIe HHTETPAIBIL.
UHTETpabl.
Hroro 12

CornacoBaHa Ha noptane N2 27569




8 Muddepenumanbupie  Juddepernuansabie ypaBHEHUS TEPBOTO MOPSIKA. 8 OIIK-2
YPaBHCHHA. Juddepennunanbable ypaBHEHHS BHICIIUX HOPSIIKOB.

Cuctembl nuddepeHIaIbHBIX YPAaBHCHH.

Utoro 18
Hroro 3a cemectp o4

3 cemecTp

9 Tlone KOMITJIEKCHBIX KommuiekcHbie uncia. 6 OIIK-2
ancer OYHKIMH KOMITJIEKCHOTO TIEPEMEHHOTO. 4

Utoro 10
10 ®ynkuu [Tpon3BoaHast GyHKIIMN KOMILIEKCHOTO TIEPEMEHHOTO. 4 OIIK-2
KOMILICKCHOTO HuTerpan oT pyHKIUU KOMIUIEKCHOTO IEPEMEHHOTO. 4
MEPEMEHHOTO.

Utoro 8
11 Yucnosrie u Uucnosele psabl. CXOAMMOCTD psjia. 6 OIIK-2
(GyHKIIHOHANLHEIE PAEL @YHKIMOHAIBHBIN P, €TO CyMMa. 4

CremneHHbIE PSIbL. 4

Psiier Teitnopa. 4

Psaner Jlopana. 2

OcoOble TOYKU U BBIUETHI. 4

Uroro 24
12 OnepanmoHHoe Psiner @ypee. 4 OIIK-2
HCIMCTICHHC. Nurterpan @ypeoe. [Ipeodbpazopanune Dypne.

[TpeoOpazoBanue Jlammaca.

Uroro 12
Hroro 3a cemectp 54
Hroro 162

9. CamocrosiTeibHasA padoTa
Buasr camoctosiTenbHON pabOThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHITUH TIPEACTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 — Bunel caMmocTosTenbHON pabOThI, TPYIOEMKOCTh U (POpMUPYEMbIE KOMIETEHIIUH

Bugsl camocTosTenbHON 2 428 =
Ha3spanus paszesnon A 5552 2 DOpMBI KOHTPOJIS
paboTsl © S =05 2
1 cemectp
1 DneMeHTHI BBICIIEH IToaroroBka k 4 OIIK-2 JlomaliiHee 3agaHue,
anreopsl MIPAKTUYECKHUM 3aHATHSIM, KonrtponwHhas pabora,
CeMHUHapam Ornpoc Ha 3aHATHSIX,
K3aMeH
[TpopaboTka JTEKITMOHHOTO 2 Ixsanme
Marepuana
HTroro
2 MHOTOUYIJICHHI U HX IToaroropka k 4 OIIK-2 JlomaliiHee 3agaHue,
CBOMCTBa MPAKTHYECKUM 3aHATHSIM, Koncnekr
CeMHUHapaM CaMOIIOATOTOBKH,
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[TpopaboTka JIEKITMOHHOTO
Marepuala

KonTpomnsHas pabdora,
Ornpoc Ha 3aHATUSIX,

Vroro JK3aMeH
3 Ilpenenst u ITonroroska k 4  OIIK-2 JlomaiHee 3ananue,
HEIPEPHIBHOCTH MPAKTUYECKUM 3aHATHSIM, KonTpomnpHas pabdora,
CEeMHUHapaM Onpoc Ha 3aHATUSX,
[ToaroroBka k 6 Oxsamen
MPAKTHYECKUM 3aHATHIM,
CeMHHapaMm
[ToaroroBka k 6
MPAKTHYECKUM 3aHATHM,
CeMHHapaM
[TpopaboTka JIEKIIMOHHOTO 2
Marepuasa
Htoro 18
4 IIpou3BOJIHbBIE U UX IToaroroBka k 6 OIIK-2 JlomaliHee 3a1aHue,
TIPHJIOKCHIS MPAKTHYCCKUM 3aHATHSM, Koncnekr
CeMHHapaM CaMOITOATOTOBKH,
TTofroToBKA K 8 gOHTPOJIBHaSI pabora,
MPaKTUYECKUM 3aHATHSIM, 3npoc Ha 3aHATHAX,
K3aMeH
CceMHHapam 3ame
[Toaroroska K 6
MPaKTUYECKUM 3aHATHSIM,
ceMHHapam
[TpopaboTka JIEKITMOHHOTO 2
Marepuasna
Htoro 22
5 OyHKIMH MHOTHUX ITonroroska k 16 OIIK-2 JlomarHee 3aganue,
MEePEMEHHBIX MPAKTHYECKUM 3aHATHM, KontponwsHas pabora,
CEMHHapaM Onpoc Ha 3aHATUSX,
[TpopaboTka ITeKIIMOHHOTO 4 Ox3ameH
Marepuasna
Htoro 20
Hroro 3a cemectp 72
IToaroroBka u ciadya 36 DK3aMeH
dK3aMeHa
2 ceMecTp
6 UnrerpanbHoe IToaroropka k 4 OIIK-2 JloMmamHee 3aganue, 3a4erT,
HCYHUCIICHHUE U €ETO MPAKTHYCCKUM 3aHATHSM, KonTpomnpHnas pabora,
MPUIIOKEHUS. ceMUuHapaMm Ompoc Ha 3aHATUSIX
IToaroroBka K 4
MPAKTHYECKUM 3aHATHSM,
CeMHHapaMm
[TpopaboTka JIeKIIMOHHOTO 4
Marepuasa
Htoro 12
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7 Kparnsie u

IToaroroBka k

4  OIIK-2

JloMarrHee 3aganue, 3a4er,

MMPAKTUYCCKUM 3aHATUAM,

KPUBOJIMHEIHBIC MPAKTHYECKUM 3aHATHIM, Koncnekr
WHTETPaJIbI. CeMHHapaMm CaMOIIOATOTOBKH,
TToAroToBKa K 4 KontponwsHas pabora
MIPAKTUYECKUM 3aHATHSIM,
ceMUuHapaMm
[TpopaboTka JIEKITMOHHOTO 4
Marepuasia
Htoro 12
8 uddepenunanbupie [ToaroroBka k 3 OIIK-2 Jlomamnee 3aganue, 3auer,
YpaBHEHHUS. MPAKTHYECKUM 3aHATHM, KontpomnpsHas pabora
CeMHHapaM
ITonroroBka k 4
MPaKTUYECKUM 3aHATHSIM,
ceMUuHapaMm
[ToaroroBka k 3
MPAKTHYCCKUM 3aHATHIM,
CeMHHapaM
[IpopaboTka JIEKITMOHHOTO 2
Marepuasa
Htoro 12
Hroro 3a cemectp 36
3 cemecTp
9 Tloae KOMITJIEKCHBIX [TonroroBka k 6 OIIK-2 JlomalHee 3a1aHue,
YHCell MPaKTUYECKUM 3aHATHSIM, KonTpomapHas pabdora,
CeMHHapaMm DK3aMeH
IToaroroBka K 4
MPAKTHYCCKUM 3aHATHSIM,
ceMUuHapaM
[TpopaboTka JIEKITMOHHOTO 2
Marepualna
Htoro 12
10 ®yukImIH IMoxroroska K 6 OIIK-2 JlomalHee 3a1aHue,
KOMILJICKCHOTO MPAKTHYECKUM 3aHATHM, KontponwsHas pabora,
MIEPEMEHHOTO. ceMUHapaM DK3aMeH
IToaroroBka K 4
MPAKTHYCCKUM 3aHATHSM,
ceMUuHapaMm
[TpopaboTka JTEKITMOHHOTO 2
Marepuasa
Htoro 12
11 YucnoBsic u IToaroropka k 4 OIIK-2 JlomaliiHee 3agaHue,
(YHKIIMOHATBHBIC PSAJIBI.  MPAKTHICCKUM 3aHATHSM, KonTtpompsHas pabora,
ceMUuHapaMm DK3aMeH
[TogroroBka k 6
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ceMuHapaMm
[ToaroroBka k 6
MPAKTHYECKUM 3aHATHM,
ceMUHapaM
[ToaroroBka k 4
MPAKTHYECKUM 3aHATHIM,
ceMUuHapam
IToaroroBka k 4
MPAKTHYECKUM 3aHATHIM,
ceMUuHapaMm
ITonroroBka k 4
MPAKTHYECKUM 3aHATHSIM,
ceMuHapaMm
[TpopaboTka JIEKITMOHHOTO 4
Marepuasia
Hroro 32
12 OnepannonHoe ITonroroska k 4  OIIK-2 JomamHee 3ananue,
HCUHUCIICHHUE. MPAKTHYECKUM 3aHATHM, KonrtponwsHhas pabora,
CEMHUHapaM Onpoc Ha 3aHATUSX,
[ToaroroBka k 6 Oxsamen
MPAKTHYCCKUM 3aHATHIM,
ceMuHapam
[ToaroroBka k 4
MPAKTHYCCKUM 3aHITHSIM,
ceMuHapam
[IpopaboTka JIEKITMOHHOTO 2
Marepualna
Htoro 16
Hroro 3a cemectp 72
[ToxroToBka u caavda 36 DKk3amMeH
HK3aMeHa
Hroro 252
10. KypcoBas pab6ora (mpoekr)
He mpenycmorpeno PVYIL

11. PeiiTuHroBasi cucreMa /iJisi OEHKH yCIeBAeMOCTH 00y4aromXxcsi

Tabnumua 11.1 — banapHbIEe OLIEHKH JIJIS 2JIEMEHTOB KOHTPOJIS

11.1. banabHbIe OLCHKH AJIHA 3JIEMECHTOB KOHTPOJIsA

CornacoBaHa Ha noptane N2 27569

. . MaxkcuMasbHBIN
. MaxkcuManbHbIN MaxkcuManbHBIN
DneMeHThl yueOHOo 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ Gan 3a nmepuon
NESATEIIBHOCTH mexny 2KT u na CEMECTD
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
JlomaliiHee 3a1aHue 6 6 6 18
KonTponbhas pabota 12 14 10 36
Ornpoc Ha 3aHATHIX 6 6 4 16
11




Hrtoro makcumym 3a 24 26 20 70
epUo.

DK3aMeH 30
Hapacraromum urorom 24 50 70 100

2 ceMecTp

JomamiHee 3aganue 6 6 4 16
3auer 30 30
KonTponpHas padota 12 14 10 36
Omnpoc Ha 3aHATHUSIX 6 6 6 18
Hrtoro makcumym 3a 24 26 50 100
epUo.

Hapacraromum nrorom 24 50 100 100

3 cemectp

JlomalHee 3a/1aHue 6 6 6 18
KonTponbsHas pabora 12 14 10 36
Ormpoc Ha 3aHATUAX 6 6 4 16
Hroro makcumym 3a 24 26 20 70
TIEPUOJT

DK3aMeH 30
Hapacratomum urorom 24 50 70 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6a/IOB B OIICHKH 33 KOHTPOJIBHBIC TOUKH MpeacTaBieH B Tabmumie 11.2.
Tabnmuna 11.2 — Ilepecuer 0anioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU

baynel Ha 1aTy KOHTPOIBHOM TOUKHU Onenka

> 90% ot MakcuManbHON cyMMBI OaitoB Ha aaty KT 5

Ot 70% no 89% ot makcumanbHOM cymMbl 6aisioB Ha fgaty KT

4
Ot 60% 10 69% OT MakCUManbHON CyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuMasbHON cyMMBbI 6au1oB Ha aaty KT

11.3. Ilepecyet cymMMbI 02/1J10B B TPAAUIIMOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
Ilepecuer cymmbl 6ayUIOB B TPAJAUIMOHHYIO U MEXIYHApOAHYIO OLIEHKY IPEJICTAaBICH B TAaOIHIe
11.3.
Tabnuua 11.3 — [Iepecuer cymMBbl OalIoB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY

Htorosast cymma Ganos,

Onenka (I'OC) YYMTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (omM4HO) (3a4TEHO) 90 - 100 A (oTH4HO)
85-89 B (ouens xoporo)

4 (xoporo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 69 D (ynoBneTBopUTEIHHO)

3 (YyIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (H0CpeiCTReHHo)
2 (HeyOBJIETBOPUTEIBHO) (HE Huxe 60 6annos F (HeynoBneTBOpUTENBHO)
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3a4TEHO)

12. YueOHO-MeTOAMYeCKOEe U MH(OPMAITUOHHOE o00ecTieYeHHne TUCHUIINHBI

12.1. OcHoBHas qUTEpaTrypa

1. JIuddepennuanpabie ypaBHeHus: YueOHoe mocodue / EnpiioB A. A., EnbrioBa T. A. - 2013.
104 c. [DnekrtponHslii pecypc] - Pexum poctryma: https://edu.tusur.ru/publications/6062 (nara
obpamenus: 15.06.2018).

2. Breicmas maremaruka III. @yHKIMH KOMIUIEKCHOTO MepeMeHHoro. Psapl. MHTerpanbHblie
npeoOpaszoBanus: YueOHoe nocodue / MarasunaukoB JI. M. - 2012. 206 c. [DnekTpoHHBIH pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/2258 (mara obpamenus: 15.06.2018).

3. Juddepenmmanpaoe ncuncnenue: Yuednoe nocodue / Marazunnukos JI. Y., Mara3uHHUKOB
A. JI. - 2007. 191 c. [DnextponHslii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2246
(mara obpamenwus: 15.06.2018).

4, MHurerpanbHOoe ucuncieHue: YueoHoe nocodue / EnprioB A. A., EnsrioBa T. A. - 2013. 138 c.

[DnexTponHbIi pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/6063 (mata oOpameHus:
15.06.2018).

12.2. lonoiHuTeIbHAS JIUTEPaTypa
1. Beicmmas Marematuka. BBegenne B maremaruueckuii  anamu3.  JuddepennumanbHoe
ucuncieHue : ydeOHoe mocobme / JI. WM. MarasunnukoB, A. JI. MarasuHHUKOB ; MUHUCTEPCTBO
obpazoBanus Poccuiickoit denepannn, ToMCKuil rocynapcTBEHHBI YHUBEPCUTET CHCTEM YIPABJICHUS U
paauosnekrponuku (Tomck). - Tomck : TMIJIO, 2003. - 192 c. (nanuune B 6ubnuoreke TYCYP - 157
9K3.)

12.3. YuyeOHO-MeTOANYECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4e0OHO-MeTOANYeCKHE MOCOOUs

1. Beicmas maremaruka . luddepenunansnoe ucuucienue : yuebnoe nocodbue st By30B / A.
A. Enprios, I'. A. Enbriosa, JI. 1. Mara3unnukoB ; MuHuctepcTBo oOpa3zoBanus Poccuiickoit denepanvm,
Tomckuii TOCyTapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHHUS M PAIHOdIeKTpoHUKHU (ToMmck). - 2-e u3.,
niepepad. u gor. - Tomck : TYCVYP, 2001. - 227 c¢. (nanuune B Oubiamoreke TYCVYP - 324 3k3.)

2. TIpakTWKyMm [0 MHTETPATLHOMY HCUUCIICHUIO U AU PEpEeHIINATBHBIM ypaBHCHUAM: Y4ueOHOe
nocobue / EnpioB A. A., EnbnoBa T. A. - 2005. 204 c. [Onexrponssii pecypc] - Pexxum gocrtyma:
https://edu.tusur.ru/publications/39 (mara oopamenwus: 15.06.2018).

3. Maremaruka: YueOHO-MeTOAMUECKOE TOCOOUE IO caMocTosTeNbHOM padote / [IpuxomoBckuit
M. A. - 2017. 38 c. [DnekTponHbiii pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/publications/6691
(mara obpamenwus: 15.06.2018).

4. BplunciauTenbHas MareMaruka: MeToauueckue PeKOMEeHIAluu K MPaKTHUYEeCKUM 3aHATUSAM /
bapannux B. I, Uctureuea E. B. - 2014. 65 c. [OnexrponHbii pecypc| - Pexum noctyna:
https://edu.tusur.ru/publications/5367 (nara obpamenus: 15.06.2018).

12.3.2. YueOHO-MeTOAUYECKHE OCOOUS 1JIsl JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHM 3/10POBbS H
UHBAJIN/I0B

Y4eOHO-MeTOUYECKUE MarepHalibl JJIsi CAMOCTOSATENIbHON U ayAUTOPHOM pabOThl 00yYaromuxcs
U3 YKCJIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbSI M MHBAJIMJOB IPEAOCTABIAIOTCS B (hopmax,
a/JlaTUPOBAHHBIX K O'PAaHMYEHUSM UX 37I0POBbsl U BOCHPUATHUS UH(OPMALIHH.

JI1s1 1ML ¢ HAPpYUIEHUSIMH 3PeHUst:

- B (hopMe SNEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHON (hopMe YBEITMUYEHHBIM IIPUPTOM.

JI1s1 JIN1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMeE FNEKTPOHHOTO TIOKYMEHTA;

— B MIe4aTHOU dopMme.

JI1s1 1ML ¢ HApyLIeHUSIMM ONIOPHO-ABUIaTeJbHOI0 annapara:
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- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;
- B TIe4aTHOU (hopme.

12.4. IIpo¢eccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIUOHHBIE CIIPABOYHbIE CHCTEMbI
1. http://www.lib.tusur.ru - o6pasoBarebHBII MOPTAT YHUBEPCUTETA;

2. http://www.elibrary.ru - mHay4nas smexTpoHHasi OHOIMOTEKA;

3. http://edu.fb.tusur.ru - o6paszoBarenbHbIi TOpPTA PaKyIbTeTa O€30MaCHOCTH.

13. MaTepuajbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILIAHBI U TPpedyeMoe MporpaMMHoe
odecrmeyeHue

13.1. O0mue TpedGOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY U IPOTPAMMHOMY 00ecIie4eHH 0
AMCHMILINHBI

13.1.1. MarepuaJjibHO-TeXHHYECKOE U IPOrPaAMMHOe obecredyeHne /sl JJeKIMOHHBIX 3aHATHI
Jlns mpoBeneHus 3aHATUM JIGKITMOHHOTO THWITA, TPYIIIOBBIX M WHAWBUIYaJbHBIX KOHCYJIBTAIIUH,
TEKYIIIETO KOHTPOJS M MPOMEKYTOYHOW aTTeCTalliy HMCIOJIb3YeTCsl yueOHas ayTUuTOPHUsSl ¢ KOJTHYECTBOM
MOCaJI0OYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW yueOHoM Mebenbio. MmeroTcs
JEMOHCTpAIIMOHHOE 000pyIOBaHNWE M y4eOHO-HAINIATHBIC TOCOOWS, OOECIEUMBAIONIUE TEMATHYECKHE
WJUTFOCTpPAITUH 110 JISKIIMOHHBIM pa3ziesiaM JTACIUILTAHEIL.

13.1.2. MarepuaJibHO-TeXHHYECKOE U POrPAMMHOe o0ecneyeHue JIJisl NPAKTUYeCKUX 3aHATHil
YueOHasi ayiuTopus
ydeOHast ayIuTOpHsl JJIs MPOBEACHUS 3aHSITHI MPAKTUUECKOTO THUIIA
634045, Tomckas obmnactse, T. Tomck, yn. KpacHoapmeiickas, 1. 146, 403 ay.
Onucanue uMmeroIerocs 000pya0BaHus:
- Kommnekt cnenuanu3upoBanHoi yueOHol Mebenu;
- Pabouee mecTo npenogaBarens.
[TporpammHuoe obecrieueHre He TpeOyeTcs.

13.1.3. MarepuaJibHO-TeXHHYECKOE U IPOrPaAMMHOe oOecredeHne J1JIs1 CAMOCTOSATEIbHOI padoThI
Jns camocTosTeNnbHON paboThl MCTHONB3YIOTCA yueOHbIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, I. Tomck, Jlennna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTs, I. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6macThb, I. Tomck, Bepimauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTs, I. Tomck, Bepmmnanna ynuua, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHast mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMITBIOTEPHI TOAKIIOUEHbl K ceTu «lMHTepHeT» M 00ecneuuBaroT JOCTYH B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.

[Tepedenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIMI ¢ OTPAHHUYECHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B
OCBO@HI/Ie JUCHOUIIJIMHBI JIMIIAMU C Ol"paHI/I‘—IeHHI)IMI/I BO3MOXHOCTAMHU 3I[OpOBI)$I U UHBaJINJaMH
OCYIIECTBIISIETCS C UCIOIH30BAHUEM CPEJICTB 00yUEHUS OOIIETO U CIEeUaTbHOTO HA3HAYCHUS.
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[Mpu 3aHATHSX ¢ OOydYaAIONUMHUCS € HAPYUIEHMAMH CJIyXa MPETyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MYIbTUMEAUMHBIX CpPEICTB W JPYIHMX TEXHMUYECKHX CPENICTB
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popmax, MOOMIBHOM CHCTEMbI MpEnoAaBaHUs
Uig 00y4aronuXcsi ¢ UHBAIMIHOCTBIO, MOPTAaTUBHOM MHAYKIIMOHHOM CUCTeMbI. YdeOHas ayquTopus, B
KOTOPOH 3aHUMAIOTCSI OOydalomuecss ¢ HapyIIEHUEM cliyxa, 00OpyIOoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOMU, BUICOTEXHUKOM, AMEKTPOHHON JOCKON, MyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WM CJlaii/ia Ha SKpaHe) MPU OMOIIY BUACOYBEIHMUUTENCH ISl KOM(GOPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYyYalOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTe/IbHOIO Aammapara
HCIIONB3YIOTCSl alIbTepHATHBHBIC YCTPOMCTBa BBOAAa WMH(OpPMAIMU W JAPYrHe TEXHUYECKHE CpEICTBa
npueMa/nepeaadn yueOHoi mHpopMmaruu B JOCTYMHBIX (hopmax, MOOMIBHOW CHCTEMBI OOyYCHHsS IJIS
JIIOAEH C UHBAJIMIHOCTBIO.

14. OueHoYHbIE MAaTEPHAJIBI H METOAUYECKHE PEKOMEHIALMHU 110 OPraHU3AIUM H3YYeHUs
JTUCHHUILINHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB M METOAUYECKHE PEKOMEH AU
s oueHku crerneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIJICHHBIX 3a JUCHUIUTMHON
KOMIIETEHITUH UCIIOJIb3YIOTCS OLIEHOYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a1aHUA
3-2t+t?

6t + 4t —2
HccienoBarh noBeaeHne PyHKIUA B ACAMITOTHKE, TO ecTh HaiiTH mpeaes lim f (t), ne
t—oo

1. 1. [loBeneHue cuCTeMbI ¢ Te4eHHEM BpeMeHH onuchiBaeTcs: pynkmuei f(t) =

HCIMOJb3YyH MPAaBUJIO Jlonmurans.

o
o 1/6
o 0

o -1/2

2. IloBenenue cucTeMbl ¢ TEUEHHEM BPEMEHU ONMUCHIBACTCH (])ymclmeii

t—-5 .
f(t)= ﬁ.l/lccneuonaTb nopeJeHNe PYHKIHMH B AaCHMIITOTHKE, TO eCTh HAWTH Npeaes
—-8t+

lim f (t), He monb3ysic npaBuaom Jlonurassi.
t—o

O
o 1
o 0
o -1/8
y t°—8
3. TloBeneHnme cucTeMbl ¢ Te4eHHeM BpeMeHH onuchiBaeTcs pynkumeii f (i) = 710
-Tt+
HccaenoBarb noseaeHne PyHKIUM B MOMEHT BpeMeHH t = 2, TO eCTb HAUTH MpeeJI:
. t°-8

Ilm 2— .

t->21° -7t+10
o 0
O 00
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Jt+6-3
t-3
HccienoBarh noBeaeHne PyHKIUU B ACHMITOTHKE, TO ecTh HaiiTu nmpeaes lim f(t), ne
t—oo

4. TloBeneHHWe CHCTEMBI ¢ Te4YeHHEM BpeMeHH onuchiBaeTcs pynkmueii f(t) =

noJb3yschb npasujom Jlonurans.

o 0
o 1
O 00
o 1/2

3
5. HaiiTn npon3BoaHyI0 pyHKIHHK YacToThl 0TKa30B f (1) =t%".

o y=2te™
o y'=2te™ 4%
o y'=-30t%""

y'=2te™ —15t%

6. IlaoTHOCTH pacmpeeeHusi BpeMeHH 0e30TKa3HOi padoThl CHCTEMbI HMEEeT BH/I
f (t)=2e,t>0. Haiizure cpeqHee BpemMs 6e30TKa3HOi PaGoThI CHCTEMBI, TO eCTh BIYHCINTE

Tt f (t)dt

o
o 1/2
o 0

o 1/4

7. Haiigurte cpeanee BpeMs 0e30TKa3HON padoThl CHCTEMbI, €CJIH BEPOSTHOCTh 0e30TKa3HOM

— 2 (v
paboThl cucTeMbl uMeeT Bu P(t) =te™" , To ecTh BHIYMCIMTL HECOOCTBEHHbII HHTErPaJl

j P(t)dt
0

o 0

o 1/2

O oo

o 1
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8. Haiinure pynkumio U(t), oMUCHIBAIOLIYI0 MPOIECC YNIPABJIEHHS CHCTEMOI, €CJIH OHA

y/oBJieTBopsieT AuddepennuaisHoMy ypasHenunio suaa U'—2U = e,
o u=Ce”
o u=e"+Ce”
o U= e3t

o} u=C+e2‘

! (V)
9. ¥YmpaBieHue cucTeMbl Kak (yHKIMH BpeMeHHU yA0BJIeTBOPsieT ypaBHeHHi0 U = THanTn

(l)yHKIII/IlO YunpaBJi€cHUSA CUCTEMbI, TO €CTh HAWTH pPeUICHHUE TaHHOT0 )IH(l)(l)epeHIII/IaIILHOFO

ypaBHEHMSI:
o 3u*=t*’+C
o u=Ct®
3u?

O U:7|n|t|+c

o u=C+t?

. -t
10. HaiiiuTe Mpou3BOAHYI0 GYHKIHH YAaCTOTHI OTKA30B M3Aeaust: Y = te

o y'=—2t%"
o y=e' +te"
o y=et et
o y=et —2t%"

_At3
11. ®yuxuus HagexkHocTH npudopa umeer sua: F(t) =1-e “ . Haiiru (pyHKIHIO IVIOTHOCTH

£(t) = F'(t).

2, —4t8
o 12t%
o _e—4t3
5 :|-_e—4t3
3
o 48_4t

—X
12. HaiiTu niioumaas GpUrypbl, OrpaHHYEeHHOM MUIOTHOCTHIO pacrpeneienusi oTkazos Y = X€ ~ ua
npomexyrke [1, 2].
1-¢°

O
e4
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(@)
e4
o 0
ed-1
(@)
2e’

o o _ —X
13. BLIYMCJIMTH JJAHY KPHBOil 4aCTOTHI 0TKA30B ycTpoiicTBa Y = 2€ " ma yuyacTke X € [0,1] .

o 2(e—1)

o 2&(%—1}

. 2[1_3
o 2\5(1—3

X+ 2
14. Haiiaure ypaBHeHHs1 BeeX aCHMITOT rpaduka GyHKIHH ynpabjienus: Y = —(X+ 1)2

o x=-1

o x=-1,y=0
o x=-1y=1
o y=0

15. HanucaTh ypaBHeHUs BceX acCHMNTOT rpadguka GyHKUMN NPUHATHS PelIeHu i :
x—2
xi—4

o X=-2,x=2,y=4

y=4+

o X=2,y=4
O HET aCUMIITOT

o X=-2,y=4

16. ®dynkuus B3jomMa y = 3, B TOUKe x=2:

O HMEET pa3phlB NIEPBOTO POJa, yCTPAHUMBbIN
O HMEEeT pa3phIB EPBOTO Po/jia, HEYCTPAHUMBbIN
O HMEET pa3phlB BTOPOIro poja

O HeNpepbIBHA
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17.

O

(@)

18.

20.

HaiiTu NpoMesKyTKH BOTHYTOCTH (yHKIIMH OTKA30B Y = X3,

(o0, 0)
(0, )
[0, )
(-0, 0)

Yka3arh KOJIMYeCTBO TOYEK Pa3spbiBa (PyHKIMH YIPABJIECHUS] CHCTEMON ¥ = — =
X7 —aXx

MeeT OJIHY TOUKY pa3pbiBa
HMMEET JBE TOYKH pa3pbiBa
MMeeT TPU TOYKU pa3pbiBa

HenpepbIBHA

. IIpoxo/zKUTH CBOCTBO PyHKIMH HHTEHCUBHOCTH 0TKa30B. Eciiu npousBoaHas pyHKIUH

y=a(X) moJio;kuTeJIbHA HA HHTEpBaJe (3, b), To pyHKIHMS HA 3TOM HHTEpBAaJIE:
yOBIBaeT

BO3pacTaer

BBITTYKJIa

BOTHYTa

IleneBas pynkuus y = x>

—arctg x umeer:
OJIHY TOYKY MaKCUMyMa U OJHY TOYKY MUHAUMYyMa
JIB€ TOYKH MUHHUMYMa

OJIHY TOYKY MUHHUMYyMa

ABC TOUKHU MaKCUMYyMa

14.1.2. Dx3aMeHaIIMOHHBIE BOIIPOCHI

1) MHoxecTBa. Onepaniuy HaJl MHO)KECTBaMH.

2) ®@yHKIMH U uX cBoiicTBa. CriocoObl 3aaHus PYHKINH.

3) OcHoBHBIE 211€eMeHTapHble GYHKIUH, X IpadUKU U IPOCTEeHIINe CBOMCTRA.
4) MHOrowIEHbI U UX MPOCTEUIINE CBONCTBA.

5) IlocnegoBareabHOCTL U €€ npeaci. OcHOBHEBIE TCOPECMBI O CXOAAIIUXCA UYHUCIIOBBIX
IIOCIICJOBATCIIbPHOCTAX. OHepaHI/II/I Haza CXOAAIIMMUCA YU CIIOBBIMU ITOCIICAOBATCIIBPHOCTAMHU.

6) JlokazarenbCcTBO CYIIECTBOBAHUS BTOPOTO 3aMeyareabHoro npeaena. OrpaHu4eHHOCTb.
7) Jloka3aTenbCTBO CYIIECTBOBAHUS BTOPOTO 3aMeUaTesIbHOTO npeaesia. MOHOTOHHOCTD.
6) IIpenen ¢pynkuuu, cBoiicTa npeaenos pyHkuuu. [lepBblit 3ameyaresbHbIN Tpeaes.

7) beckoHeyHO Maible M OECKOHEUHO Oousblue BeIudYUHbl. CpaBHEHHE OECKOHEYHO MallbIX
BEJIMYMH. DKBUBAJICHTHBIE OECKOHEUHO MaJible (IIPUMEDPHI).

8) HenpeposiBHOCTH pyHKIIMU. CBONCTBA HEIPEPHIBHBIX (YHKIIHM.
9) OnHocroponnue npenensl. Kinaccugukanus Touek paspbiBa. [Ipumepsr.

10) Iuddepenuupyemocts QpyHKUMU B Touke. CBs3b MOHATHI Mpou3BOAHON U nuddepenmana

byHKIMH.
11) I'eomeTpuueckuii 1 MeXaHMYECKHI CMBICI MPOU3BOAHON. CBSA3b MEXIY HENpPEpPHIBHBIMU U
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muddepeHIUpyeMbIMUA (QYHKITUSMHU.

12) IlpaBuna nuddepeHupoBanus sSBHO 3adaHHBIX (GYHKIUNA (c BbIBogoM). IIpomsBomHas
00paTHOM (YHKITUH.

13) IIpousBOMHBIE CTETICHHOM, TOKa3aTeIbHON U JIOTapuPMUIECKON PYHKITH (C BBIBOIOM).

14) IIpou3BogHbIE TPUTOHOMETPHUYECKUX (DYHKIMH (C BEIBOIIOM).

15) IIpousBomHbIE OOpPATHBIX TPUTOHOMETPUUYECKUX (DYHKIIHI (C BBIBOIOM).

16) duddepennuporanue GpyHKINH, 3aJaHHBIX HESBHO U MTAPAMETPUUYCCKHU.

17) IlpousBonubie u auddepeHIuanbl BRICIIUX MOPSIKOB SBHO 3aJlaHHbIX (QyHKIui. dopmyna
JleiiGHuma.

18) ITpaBuno Jlonurasns. [Ipumepsi.

19) ®opmyna Teitnopa s GyHKIUE 0OAHOTO apryMeHTa. TaOIUYHbBIE pa3IOKEHUS.

20) MHccnenoBanme ¢GyHKIMA Ha HKcTpemMyMm. HeoOxomumoe ©  J0CTaTOYHOE  YCIIOBHE
CYLIECTBOBAHUSI SKCTPEMYMa.

21) IIpomexyTKh MOHOTOHHOCTH (GYHKIHMH. 3a/Ja4ya OTHICKaHWS HaWOOJBIIETO0 U HAaWMEHBIIETO
3HaueHMs (PyHKIIMU Ha OTpPE3Ke.

22) Bemyknocts ¢yHkmuu. Toukum mneperuba.(HeoOxomuMoe u 1ocTaTOYHOE — YCIOBHE
CyIIECTBOBaHHUs TOUeK nepernda. Kpurepuii BEITYKIOCTH (QYHKIIMH C TIOMOIIBIO BTOPOW IPOU3BOIAHOI)

23) Acumnrotsl rpaduka. BeprukanpHas acumnrora. Beison dopmyn 1iist mapaMeTpoB ypaBHEHUS
HAKJIOHHBIX aCUMIITOT.

24) Cxema OJTHOTO UCClIeA0BaHUs (DYHKIIMH C TTOSCHEHUEM IO KaXXA0OMY ITyHKTY.

25) ®ynkuuu MHOTHX niepeMeHHbIX. O6macts onpeneneaust ®MIL, rpaduk, nmpuMepsl.

26) IIpenen u nHenpepbiBHOCTH DMII.

27) Yactuble npou3BoHbie PMII. ['eomeTprueckuil CMbICI YaCTHBIX POU3BOHBIX.

28) TuddepenimpyeMocTh GYHKIIMH MHOTUX TIepeMeHHbIX. [TomHbli quddepermnman.

29) [IpousBoaHast CIOKHON (DYHKIIMU ABYX TIEPEMEHHBIX.

30) Boluncnenue npou3BOIHON HEIBHO 3aJaHHON (DYHKIIMH C TOMOIIBIO YACTHBIX MPOU3BOHBIX.

14.1.3. TeMbI JOMALIHUX 3aTAHUNI
JIOMAIITHUE 33/IaHKS BBIIAIOTCS IO BCEM pasziesiaM JTUCHUTLITAHBI

14.1.4. 3auér

Bomnpocsl k 3aueTy 1o Kypcy «MaTemMaTn4ecKuil aHaIns3».

1. Onpenenenue nepBooOpa3HON U ee cBoicTBa. HeompeneneHHslii uuTerpai. [eomerpudeckas
UHTEPIpETALHS.

2. CBoiicTBa HEOMPEEICHHOTO UHTETPaJIa C JJOKa3aTeabCTBOM. Tabinila UHTEeTpaioB.

3. He3aBHCHMOCTb HEOIpENECNIEHHOTO MHTerpaja oOT BblOOpa aprymenra. Ilpumep Ha
HCIIOJIB30BaHUE JAHHOTO CBOMCTBA.

4. HerocpenCcTBEHHOE MHTETPUPOBAHUE U METOJ] 3aMEHBI IEPEMEHHOM.

5. ®opmyina HHTErpUpoOBaHUs 1Mo YacTsaM. VMcnonb3oBanue 3Toit (opMynbl Ha IPAKTHKE.

6. IHTerpupoBaHue palMoOHaIbHBIX IPOOEH.

7. UaTerpupoBaHue UppallMoOHaNbHBIX (QYHKIUI.

8. HTerpupoBanne TPUrOHOMETPUUYECKUX (DYHKIIUH.

9. IlonsiTue onpeaeneHHOro nHTerpana. TeopeMa o CyIIECTBOBAaHUM ONPEEIIEHHOTO HHTErpaia.

10. CBoiicTBa ONpPEAEIEHHOrO HHTErpaia ¢ 40Ka3aTeIbCTBOM.

11. CBs3p MexAy MOHATHUSMH OIPEACICHHOTO W HEONpeAeIeHHOro wuHTerpaia. dopmyna
Herorona-JleitOuuna.

12. T'eomeTpruecKuil CMBICI ONPENEICHHOTO MHTerpaia. MeToabl BBIUMCICHUS OIpPEAEIICHHBIX
HUHTErPaJIOB.

13. Berunciienne miomniaaei Guryp ¢ moMoIbio OMpeeIeHHBIX HHTETPAJIOB.

14. BelunciieHne AJIMHBL JyTH SIBHO 3a/laHHOM KpHUBOM.

15. BpruncneHne MIMHBI YT KpHUBOW, 3aJJaHHOM NapaMEeTPUYECKH M B IOJIIPHOM CHCTEME
KOOpZAUHAT.

16. HecoOcTBeHHBI HWHTETpan TmepBoro poxaa. l[lpusHakm cCpaBHEHHUS I HECOOCTBEHHBIX
HMHTErPAJIOB IIEPBOTO POAA.

17. HecoOcTBeHHBINI HHTETpan BToporo pona. [Ipu3Haku cpaBHEHHUS 711 HECOOCTBEHHBIX
HUHTErPAJIOB BTOPOI0 POAA.
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18. Onpenenenue 1BOMHOrO UHTErpaa. | €OMETpUYECKUI CMBICI JBOMHOIO HHTETpaa.

19. ®usznueckuii cMbICI IBOMHOTO MHTErpasia. CBOKWCTBA ABOMHOIO UHTETpaa.

20. Boruncnenuie 1BOMHBIX HHTETPAJIOB.

21. 3aMeHa epeMEeHHBIX B IBOWHOM WHTErpajie B o0memM ciydae. [lepexon B MOMSPHYIO CUCTEMY
KOOpJIMHAT.

22. TpoitHoit uHTETpan. OnpeaeneHue u GU3NIECKU CMBICIL.

23. CpoiicTBa TpOMHOr0 MHTErpaja. Beruncienue TpoiHbIX UHTETPAJIOB. .

24. 3aMeHa TMEpeMEHHbIX B TpOMHOM wuHTerpane. llepexon B IUIMHIPUYECKYIO CHUCTEMY
KOOPJMHAT.

25. Chepuueckas cucteMa koopauHar. [IpunoxeHust KpaTHBIX HHTETPAJIOB.

26. MuddepeHumnansubie ypaBHEHHUs TMepBoro mnopsiaka. IlocranoBka 3amauu. OCHOBHBIC
OTpe/IeTICHUS.

27. YpaBHEHUS C pa3feisionuMucs nepeMeHubiMu. [Ipumep.

28. OnHOpoaHbIE YpaBHEHUS MepBoro nopsiaka. [Ipumep.

29. JIuneitnplie ypaBHEHUs riepBoro nopsaka. Meron bepnymiu, meron Jlarpanxa. [lpumep.

30. YpaBuenus bepuymiu. [Ipumep.

31. YpaBuenus B nonHbIx quddepennuanax. [pumep

14.1.5. Tembl OIPOCOB HA 3AHSATHSAX
Ornpocel POBOJATCSA 110 BCEM T€MaM, U3JI0KEHHBIX Ha JICKIUAX

14.1.6. Tembl KOHTPOJILHBIX PadOT
1. IIpenenbl 1 HENPEPHIBHOCTb.
2. IlpousBoaHas (GYyHKLUUU U €€ PUIIOKEHHUS.
3. ®YHKIMHM MHOTUX MEPEMEHHBIX.
4. HeonpeieieHHbINA UHTETpaJ.
5. OnpeneneHHbIX UHTETpall.
6. Kparabie unTErpasibl.
7. Muddepenunanbubie ypaBHEHHS.
8. UncrnoBble U (YyHKIIMOHAIbHbIE PSIIbIL.
9. KommiekcHple yncna U (yHKINU KOMITIEKCHOTO IEPEMEHHOTO.
10. Teopus BeIueTOB U psiabl JlopaHa.

14.1.7. Bonipocbl Ha caMONOATOTOBKY
1) MHOTO4JICHBI U MX CBOWCTBA.
2) ®opmyna Teitnopa.
3) OcHOBHBIE 371€MEHTapHbIE (DYHKIIUU U UX TpapUKH.
4) ITpon3BoaHbIE OOPATHBIX TPUTOHOMETPHUECKUX (DYHKIIUH.
5) UnTerpupyromuii MHOXHUTEb.
6) KpuBonuHeiiHble HHTETpajbl IEPBOTO U BTOPOTO poja.
7) TpoitHble UHTETPAJIBI.
8) Psib1 Dyphe.

14.2. Tpeﬁona}ma K OHCHOYHBIM MaTepuajJgamMm AJid JUll ¢ OrpaHUYCHHBIMHA BO3MOKHOCTAMU
310pOBbH U UHBAJIU/I0B
21.]'[5[ Jaun € OrpaHMYC€HHBIMHU  BO3MOXKXHOCTAMHU 3A0POBbSA W HHBAJIWAOB MNPEAYCMOTPCHBI
AOMOJHUTECIBHBIC OLICHOYHBIC MAaTCpHaJibl, ICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_IC 14.
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Ta6Jmua 14 — I[OHO.HHI/ITGJIBHBIG Marepuajibl OUCHUBAHUS IJId JIUI[ C OrPAHUYCHHBIMU BO3MOKHOCTSIMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcst

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Buasl TOIMOIHUTEIILHBIX OLICHOYHEBIX
MarepualoB

TecTbl, TUCEMEHHBIE CAMOCTOSATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTEHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€ETy,
OIIPOC 10 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIFHBIE PAa0OTHI, BOIPOCHI K
3auery

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

[IpenMy111eCTBEHHO TUCBMEHHAs
IIPOBEpKa

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIBbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1ieCTBEHHO IPOBEPKA
METOJIaMH UCXOSl U3 COCTOSHUSA
00yyaronierocst Ha MOMEHT IIPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBiIeHUs 3aJaHUH OLIEHOYHBIX CPEICTB, 3 UMEHHO:

- B TIeYaTHOU (opMe;

— B TIe4aTHOW (hOpMe C YBEITHMUSHHBIM MIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXxcs MpeayCcMaTpuBaeTCs
nocTynHas popMa npeocTaBIeHHs] OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOuEHWBaHUS pPE3YJAbTaTOB OOYYEHHUS JIMI] C OrPaHUYEHHBIMH BO3MOXXHOCTSMH
3I0POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT IMpeocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbS M BOCIPUATHS HH(OPMAIIHN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B IIe4aTHON (hopMe YBETMYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B Ie4aTHo opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opMme.

[Tpy HEOOXOOUMOCTH JUISL JIMII C OrPAaHHMYEHHBIMH BO3MOXHOCTSIMHM 3/I0POBbSI U HHBAJIUI0B
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOIBKO ITAIIOB.
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