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1. Heab u 3aga4u AMCUMILVIUHBI (MOOY/15)

Heap nucUIUIMHBI (MOYJIA):

- OBJIAJICHUE CTYJEHTAMH OCHOBAMH MAaTEMAaTUYECKOW JIOTHKH, Teopued (PpyHKIUU
KOMILJIEKCHOTO TIEPEMEHHOT 0.

3agaum IMCUMILIMHBI (MOXYJINA):

- O3HAKOMJICHHE OOyYalolmuxcs C TOHATHSAMH, (aKTaMd UM METOJIaMH,
COCTaBIISIONIUMHU TEOPETHYECKUE OCHOBBI TEOPUH (YHKIMH KOMIUIEKCHOTO MEPEMEHHOTO,
MOJIydeHHE OOYYAIOIIMMHUCS 3HAHUK MO Teopur (PYHKIUH KOMILIEKCHOTO IePEMEHHOTrO,
HEOOXOAUMBIX Il TMOHUMAaHHUS €€ TNPUIOKEHUHM K MaTeMaTUYeCKMM U MPUKIAJIHBIM
JTUCLUTIIIMHAM (TaKMM, KaK MaTeMaTUYeCKHi aHanu3, TudQepeHnraibable ypaBHEHUS, THAPO- U
aIPOJIMHAMUKA, TEOPHUS DOJIEMEHTAPHBIX YACTHUI], TeopeTHdeckas (Qu3mKa u JpPYyrum),
puoOpEeTEHNE HABBIKOB CAMOCTOSITEIIPHOTO PEIICHHUS TPAKTUUECKHUX 3a/1ad,

- O03HAKOMJICHHE OOYYaIoIMXCsl C MaTeMaTHYeCKHM almapaToM W BbIpaOdOTKa
CITIOCOOHOCTH €T0 UCIOJIb30BaHUS B MPOGECCHOHATBHOM U UCCIIEA0BATEIIBCKOMN NeITEILHOCTH.

2. MecTo IMCHHUILUINHBI B CTPYKTYPe 00pa30BaTe/ibHOW MPOrpaMMbl
Jucuumnaa «Cneyuanbhvie 21aébl MamemMamuKkiy OTHOCHTCS K 00sS3aTElIbHOM YacTHh
bnoka 1 Jlucuuninuasl (MOIYIIH)



IIOATOTOBKU

nH(popMaTuKa.

CTYACHTOB II0

[IpepeKkBU3UTHI AUCUUILINHBI:

Coneprxanue

JUCLUILINHGI

HalpaBJICHUIO IMOATOTOBKU

ABJACTCA  JIOTUYECKUM  IIPOJOJLKCHHEM

09.04.03 IlpuxiagHas

COACpKaHUA

JUCHUIUINH: «MaTteMaTHYeCcKuil aHanus», «luCKpeTHas MaTeMaTUKay.
[TocTpekBU3UTHI JUCHUILIMHBI:
OcBoeHue [aHHOW JUCUUIUIMHBI JOJIKHO MOJATOTOBUTH CTYJIEHTOB K JalbHEHIIEMY

o0pazoBaHHI0 B 00JacCTH NpUKIaAHAs HWHPOpMATHKA, B YaCTHOCTH K H3YyUYEHHUIO KYpCOB:

MaTeMaTuyeckmMe OCHOBbI 3alMThl MHGOPMaLMKM 1 MHbOPMaLMOHHON 6e3omacHocTy, KoMnbloTepHoe MoaenvpoBaHue, Metoabl u

CUCTEMbI MOAAEPXKKM MPUHSITUS peleHuii; TTOJITOTOBHTHh K MPOXOKIACHHUIO TeXHOJOrndecKor (IPOEKTHO-

TEXHOJIOTHYECKAasi) MPAKTUKE K MPOLEAYPE 3aIUTH U 3alIUTE BBIMTYCKHON KBATU()UKAIIMOHHOMI

paboTHI.

3. (I)opanyeMLIe KOMIICTCHUUHA U HHAUKATOPbI UX JOCTHKCHUSA 110 JTUCHUIIJIMHE

Koanbl Coaep:xkanue Kon u HauMeHOBaHMe MHAMKATOPA
KOMIIEeTeHIIUH Komnerenuuii AOCTHKeHHUs] KOMIIeTeHIIUH
OIIK-1.1. 3Haer MeTOABI CAMOCTOSITEILHOTO
IpUOOpETEeHUs, pPa3BUTUS U  [PUMEHEHUS
MaTEMaTHYECKHUX, €CTECTBEHHOHAYYHBIX,
COLIMATILHO-3KOHOMMUYECKUX u
npodEeCCHOHATBHBIX 3HAHUM I peleHHs
CriocobeH caMOCTOSTENBHO | HECTAHIAPTHBIX 337ad, B TOM YHCIIE B HOBOH
npuoOperath, pa3BUBaTh U | WU HE3HaKOMOM cpene U B
IPUMEHSITh MEXIUCHUIIIIMHAPHOM KOHTEKCTE.
MaTeMaTU4eCcKue, OIIK-1.2. Ymeer mnpuobperaTh, pa3BUBaTh U
€CTECTBEHHOHAYUHBIE, IPUMEHSITh MaTeMaTHYECKUE,
COLIMAJIbHO-9KOHOMHMYECKUE | €CTECTBEHHOHAYUHBIE, COLIMAIIBHO-
OIlK-1 51 npodeccuoHanbHble | 5KOHOMUYECKHE M MPO(EeCCHOHAIbHBIE 3HAHUS
3HAHUSA Ui pelleHus | Ul pELIeHWs HECTaHJApTHBIX 3a7ad, B TOM
HECTaH/IapTHBIX 33/1a4, B TOM | YMCJI€ B HOBOM WJIM HE3HAKOMOH cpene M B
qyyciae B HOBOM WM | MEXIHUCUUIIJIMHAPHOM KOHTEKCTE.
He3HakoMoil cpene u B | OIIK-1.3. Bnaneer HaBBIKAMU
MEXIUCLUIUITMHAPHOM CaMOCTOSITENIbHOTO MPHOOPETEeHNUs, Pa3BUTUS U
KOHTEKCTE IIPUMEHEHHUS MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX, COLIMAIIBHO-
HKOHOMHUYECKUX M MPO(PECCHOHATBHBIX 3HAHUM
JUIsL pELIeHUs] HECTaHJAapTHBIX 3aJad, B TOM
qucjie B HOBOM WM HE3HAKOMOH cpene U B
MEXIUCHUTUIMHAPHOM KOHTEKCTE. .
OIIK-7.1. 3HaeT METO/IbI Hay4HBbIX
UCCIJIEIOBaHUM " MaTEMaTHYECKOIr 0
Crnocoben MCIIOJIb30BaTh | MOJIETTUPOBAHUS B 00JIACTH MPOEKTUPOBAHUS U
METO/IBI HAYYHBIX | yIpaBieHUs HH()OPMAITMOHHBIMU CUCTEMAaMHU.
HCCIIE0BAHUI u | OIIK-7.2. YMeeT NpuMEHATh METO/BI Hay4YHBIX
MaTEMaTHYECKOT O UCCIJIEJOBaHUM " MaTEMaTHYECKOIr 0
OIIK-7 MOJIEJIMPOBAaHUS B OO0JIACTH | MOJAETUPOBAHUS B 00JIACTU MPOEKTUPOBAHUS U
IIPOEKTHPOBAHHUS U | yrpasieHHs HH(HOPMAIIMOHHBIMH CUCTEMaMHU.
YIIPABJICHUS OIIK-7.3. Bmanmeer HaBbIKAMH TPUMEHEHUS
UH(POPMALIMOHHBIMU METOJI0B Hay4YHBIX UCCIIEI0OBAaHUI u
CUCTEMaMH MaTeMaTHYeCKOro MOJEIUPOBaHUs B 00JacTu
IIPOEKTUPOBAHHUS u yIIpaBJIECHUS

MH(OPMallMOHHBIMU CUCTEMaMHU.




4. CTpyKTYpa M coiep:KaHHe JMCHHIIIMHBI (MOIYJIsT)

4.1. Crpykrypa IMCHUILIHHBI (MOTYJIs)

OO0masi TpyA0eMKOCTh JUCHHUIUIHHBI (MOMYJSI) COCTaBisieT 5 3aueTHhix enuHuil (180

aKaICMHUYCCKUX IIaCOB) .

TpynoemMKocCTs,
aKaJl. 4acoB
Bun pabotst
Cemectp
1 BCETO
OO01mas Tpy10eMKOCTh 180 180
KonrakTHasi pabora: 32 32
Jlexuunu (Jlek) 16 16
ITpaktuyeckue 3ausatus (I13) 16 16
KonTtakTHas paboTa B EpUOJI TEOPETUIESCKOTO 00YUCHUS
(KontTO) (IIposedenue mexkywux koncyiomayuti u
UHOUBUOYATILHASL PABOMA CO CMYOCHMAMU, IK3AMEH)
KonrtaktHas paboTa B epro NpoMeKyTOUHON
arrectanuu (KontIIA)
[IpoMexyTouHas aTTecTalms 3K3aMeH 27 27
CamocrosiTesibHas padora: 121 121
— camonoo2omoska  (npopabomka U nosmopeHue
JIEKYUOHHO20 MAMEPUAnd, Mamepuaia yY4eOHuKo8 u yueOnvix 30 30
nocoouii);
— Nn0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 40 40
— Nn0020MOBKA K NPOMEICYMOYHOU ammecmayuu u m.n.) 51 51

4.2. Pacnpenesienue
AMCUUIIMHBI (MOIYJIs1)

BHJ0B PadoThI

U HUX TPYAOEMKOCTH 10 PpasjaenaaMm

Bunni yueOHOM
paboThI (B yacax)
KOHTaKTHas 5 DopMel TEKYIEro
No | Paznen JTUCIUTLTAHBL/ N ° T | KOHTPOII YCIIEBAeMOCTH,
E o
/T | TEMBI = o 5 | IPOMEKYTOYHOM
§ §* % arTecTalnuu
o = s g =
5 S| E = IE=T= T
15} g X = o = o o
= 5123929
> Q o = < = < I
o | HIE 88 J0 d
Tema 1. OcHOBBI YceTHBI OIpoc 1o TeEMe
1 MaTeMaTU4eCKON JJOTUKH 1 2 2 6 | JeKuuH.
[IpoBepka  nmomamiHero
3aJjaHusl.
Tema 2. Marematuueckast YcCTHBI Ompoc 1o TeMe
VH us JIEKIUH.
2. AV 1|22 4 .
[IpoBepka  nmomamiHero
3aJjaHusl.
Tema 3. KomiuiekcHbie yucna YCTHBI OIpoc 1o TeEMeE
JIEKIUH.
3 1|8] 8 30 | oM
[IpoBepka  nmomamiHero
3aJIaHMUsL.




Tema 4. OyHKINA YcTHBIM onmpoc 1o Teme
4 1 | 4| 4 30 | eI
[lpoBepka  jomamrHero
3a/1aHusl.
Ox3amen 51 | Iloocomoska k sx3ameny
WUTOTO: 180 | 16 | 16 | O | 121 | 27 (3x3ameH)

4.3. Coaep:xaHue pa3aejioB TUCIHUIIHHBI

Tema 1. OcHOBBI MaTeMaTH4YeCKOM JTOTUKH

Coneprkanue: anredpa JOTUKH, Jorndeckue GyHKIHMH, OyneBa anredpa, GyHKIIMOHAIBEHO
MOJIHBIE CHCTEMBI JIOTUYECKUX (PYHKUINH, MUHUMH3AIHS B KJIACCE TUIBIOHKTHBHBIX HOPMAJIbHBIX
dbopm.

Tema 2. MaTemaTu4eckass UHAYKIHUS

Copep:xaHue: cymMMa HEYETHBIX YHCEN, CyMMa HaTypalbHbIX uucel, buHOMuanbHbIE
Ko uumenTsl, TpeyronbHuk [ackans, ['amma-¢yHKIms.

Tema 3. KommiekcHblie unciia

Coneprxanue: apuMeTnKa KOMIUIEKCHBIX YHCEIN, apu(hMEeTHIECKUe Orepannu, GopMyIIbl
COKpAIIIEHHOTO0 YMHOXKEHHUS, MOJYJIb KOMILJIEKCHOTO YHCJa, T€OMETpUYEcKas Iporpeccus,
a0COIOTHO cXofsIuecs psiabl, npuzHaku upuxie n AGens cCXOAMMOCTH PSAJOB, CTEIEHHBIE
03011 58

Tema 4. ®yHkuun

Copepxanue: [Ipenen u HeNPepbIBHOCTD, SKCIIOHEHTA U TPUTOHOMETPHUECKHE (PYHKIINUH,
KOMIUIEKCHBIA ~ JiorapudM,  TOKa3aTenbHas W CTeNeHHas  (yHKOWH,  OOpaTHBIE
TPUTOHOMETpHYECKHE (DYHKINU

4.4. TeMmbl 4 IUVIAHBI NPAKTUYECKUX 3AHATHIA

Tema 1. OcHOBBI MaTeMAaTH4YeCKOM JIOTHKH

IIpakTnyeckoe 3ansaTHe 1

Bomnpocs! u1st 00cyxaeHus:

1. bynessl pynkiun. Cynepno3uinmu.

2. HopmanbHble pOpMBI U TOTMHOMBI

Tema 2. MaTemaTu4eckasi MHAYKIHA

IIpakTHuyeckoe 3ansitue 2

Bonpocs! 1uist 06cyxieHus:

1. Mertoa MaTeMaTH4eCKON MHIAYKLIUH.

Tema 3. KomnuiekcHble uncia

IIpakTnuyeckue 3anaTus 3-6

Bonpocs! 1u1st 06cyxieHus:

1. KommuiekcHble uncna u JIedcTBUsS Haa HUMH ['eomeTpuueckass MHTEpIpeTanus
KOMILIEKCHBIX YHCEIL.

2. PaboTa ¢ KOMIUIEKCHBIMH YHCIaMH B cucTteMe Scilab.

3. Pasnuanbie (opMBI TipeICTaBIICHUsT KOMITICKCHBIX Yrces. CrocoObl ompeielieH s

KoMIuIeKkcHoro yncina B cucteme MathCAD Express.
Tema 4. ®yHkuumn
IIpakTnyeckue 3aHATHSA 7-8
Bonpocsr 1uist 06cyxienus:

1. [ToHsATHE KOMIUIEKCHOM ()YHKIIMK KOMIIEKCHOT'O TIEPEMEHHOTO.
2. [Ipenen v HenpephIBHOCTH QYHKIIMH KOMITJIEKCHOTO TEPEMEHHOTO
5. TeMbl AUCHUIUIMHBI (MOAYJSI) JUISI CAMOCTOSITEJILHOTO W3ydeHusi (He

PEIYCMOTPEHO)




6. O6pa3oBarTe/ibHbIE TEXHOJIOTHHU

Ne HaumenoBanue Buabl yueOHbIX
. Oo0pa3oBare/ibHbIE TEXHOJIOTHHI
n/n pasnena 3aHATHH
Tema 1. OcHoBbI TpaguuuoHHas JIEKIUS B ayld. ¢ MyJIbTHMEIUA
MaTeMaTU4eCKOU Hexuun MIPOCKTOPOM
JIorHKH VY4eOHble TpYIIOBBIE JUCKYCCUU: O0CYXKIEHUS
1 [IpakTuueckue 3ama4  (METONbI, MPHUEMBl pEIICHUS, BHIOOP
3aHATUSA ONTUMAJILHOTO CIIOCO0a pElIeHUs, KOJIUYECTBO
BO3MOKHBIX CJIy4aeB JIJIs PACCMOTPEHUS U T.I1.)
CamocrositenbHas |M3yyenue wmartepuaia 10 TeME  JICKLHH,
paboTta ITOATOTOBKA JOMAIIHETO 33JaHHUs.
Tema 2. TpamuuuoHHast JeKus B ayld. ¢ MYJbTHMEAHa
MaremMmatudeckast HCKHI/I?{ [IPOEKTOPOM
HHIYKIHA Y4eOHbIC TPYIIIOBBIC JUCKYCCHUU: OOCYXKICHUS
2. [IpakTuueckoe 3ama4  (METOIbI, MPHUEMBbl pELIEeHHUs, BBIOOP
3aHATHE ONTHMAJILHOTO CITOCO0a PEIICHUS, KOJHYECTBO
BO3MOJXKHBIX CITy4aeB JIJIsl paCCMOTPEHUS U T.11.)
CamocrositenpHas |M3ydenue wmartepuaia 10 TeME€  JICKIIUH,
pabota MIOATOTOBKA JOMAIIHETO 3aJaHuUs.
Tema 3. THexims TpaguunoHHas JeKUUS B ayld. ¢ MYJIbTUMEAHA
KomrnekcHpie uncna IIPOCKTOPOM
VY4eOHble TPYIIOBBIE IUCKYCCHH: 00CYXKIEHUS
3 [IpakTueckoe 3amay  (METOHAbI, NPHUEMBbI pElIeHUs, BBIOOP
3aHATHE ONTUMAIILHOTO CIIOCO0a PEIIeHUs, KOJIUYECTBO
BO3MOJKHBIX CITy4aeB JIJIs PACCMOTPEHUS U T.I1.)
CamocrositenbHas |M3yyeHue wmartepuasia 10 TeMe  JIEKLHH,
pabora MOATOTOBKA JIOMAITHETO 3aJaHus.
Tema 4. OyHKIIUN Jlexuus TpamuumoHHas Jnekuus B ayd. C MyJIbTUMEOUa
MTPOEKTOPOM
MpaxTreckoe VY4eOHble TPYNIOBBIE AUCKYCCUU: OOCYXKICHHS
3ajad  (METOIbl, TPUEMBl PpELIEHUs, BBIOOD
4, 3aHATHe ONTUMAIILHOTO Ccroco0a peleHHs, KOJIUYECTBO
BO3MO>KHBIX CJIy4aeB JJIsi PACCMOTPEHUS U T.I1.)
CamocrosiTenbHas
N3yuenne Marepuasia 1o  TEME  JIEKUUH,
pabota

NOoAroToOBKa JOMAIIHET'O 3aaHUs.




7. OueHoYHBIE CpeACTBA (MaTepHaJbl) AJI TEKYLIEero KOHTPOJISA YCIIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCTAIMU 00yYAIIMXCH 10 AUCHUIIMHE (MOAYJII0)

Conep:kaHue caMOCTOSITEILHOU Pa00ThI 00Y4aIOIIUXCS 10 TEMaM

Tema 1. OcHOBBI MATEMATHYECKOM JIOTHKH

1. Kakue 13 cneayonmx npeiioKeHuil sIBISIFOTCS BbICKa3bIBAHUAMU:
A1: MockBa — croymna Poccun;

Az: Tpeyronbauk ABC nono6en tpeyroisHuky A'B'C;

Aas: Jlyna ectb cnyTHUK Mapca;

Ayg: 2 + 2=5; AS: Kucnopon - rasz;

As: MaTeMaTuka - UHTEPECHBIN MPEeAMET;

A7: Kaprunsl [Iukacco caumkom abCTpaKkTHBI;

B1: XKeneso Tsokenee CBUHILA,

B2: «/la 3apaBcTBYIOT MY3b1!»;

Bs: TpeyronbHuk Ha3bIBa€TCSl pABHOCTOPOHHHM, €CIIM BCE €0 CTOPOHBI PABHBI;
B4: Ecnin B TpeyroJIbHMKE BCE YIilbl PaBHBI, TO OH PABHOCTOPOHHMUIA;

Bs: Ceronns nnoxas noroja;

Bs: Pexa Anrapa Bragaert B o3epo baiikai.

2. yKa)KI/ITC, Kakue U3 BbICKa3bIBaHUM Hpeﬂbmymeﬁ 3aJa4yyd HMCTHHHBIC, a4 KaKHC
JIOKHBIC.
3. C(bOpMYHHPYﬁTe OTpUlaHug CJICAYROIINX BBICKaSLIBaHHﬁ; YKaKHUTC 3HAYUYCHUA

WMCTUHHOCTH JaHHBIX BBICKA3bIBAHUI M UX OTPUIIAHUI:
A: Bonra Bnagaer B Kacniuiickoe mope;
B: Uucao 28 He aenuTces Ha Yuciio 7;
C.6>3;

D: 4<5;

E: Bce mpocTeie unciia HEYETHBI;

F:v2 - palMoHAIBHOE YUCIIO;
G:5+3=8;

H: Adppuka — octpos;

S: Bce cnmoBa MOKHO pa3ieiuTh Ha CJIOTH;
R: Hexoropsle rpu0bl HeCheTOOHBI.

4.

yCTaHOBI/ITe, KaKhe W3 BBICKA3bIBAHWII B CICAYIOMIUX TMapax ABJIAIOTCA

OTPHIIAHUSAMHU JIPYT Apyra U Kakue HeT (OOBSICHUTE MoYeMy):

1)
2)
3)
4)
5)
6)
7)
8)

« <5», «5 <4y;

«6 <9y, «6 > 9y;

«Tpeyronpauk ABC npsimoyronbeHslity, «Tpeyroinsauk ABC TynoyrosibHbI;
«HarypanbHoe uncno n 4eTHo», «HarypanbHoe ynuciao n HEeYeTHOY;

«Dynkmus f HeuetHay, «DyHKIHS  yeTHAY,

«Bce nmpocThle unciia HeYeTHbI», «Bce mpocThie uncia YeTHbDY;

«Bce mpocThie uncna HeueTHbI», «CyIecTBYeT MPOCTOE YETHOE YUCTION;
«YenoBeky M3BECTHBI BCE BUJBI KUBOTHBIX, oOuTaronmx Ha 3emie», «Ha 3emie

CYIICCTBYECT BU/JI ) KUBOTHBIX, HEN3BECTHBIN YCIIOBEKY»;

9)

10)
IETUTCS Ha 9»

S.
1)
2)
3)
4)

«Cy11ecTByIOT UppallMOHaIbHbIE Uncaay, «Bce uncna — pauuoHanbHbIE»;
«Ecmm n genntcsa Ha 3, To n genmTces Ha 9», «Eciom n He menmTcs HaA 3, TO N HE

Omnpenenute 3HaYCHUSI ICTUHHOCTH CIIETYIONNX BBICKa3bIBAHUI:
A: Cankr-IlerepOypr pacnonoxen Ha Hese, B: 2 +3 = 5.

A: 7 - mpoctoe uucio, B: 9 - mpocroe unco;

A: 7 - mpoctoe uucno, B: 9 - npocroe uucio.

A: Ywucno 2 gerHoe, B: 2-310 uncno npocroe.



5)
6)
7)
8)
9)
10)
CcOOOH.
6.
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
7.
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
8.

A:2<3,B:2>3,C:2<4,D:2-22>4;

A: 2¢2 =4, B: Oenpie MeaBeIM XUBYT B Adpuke;

A: 22 =4 B:224;

A 2 - pannoHanbHOE 4ncio, B: 5 - uppanuonaabHOe YHCIIO;

A: ®ob6oc u Jlyna — cnytHuku Mapca;

A: Y paBHOOEIPEHHOTrO TpPEeyrojbHUKa JUOO 1Ba, JUOO TPU yrila paBHBI MEXIY

Onpenenurte 3HAYCHUS UICTUHHOCTH CIIEAYIOIINX BHICKA3bIBAHUN:
Ecmn 9 nenmures Ha 3, To 4 nenurcs Ha 2;

Ecnu 11 memurces Ha 6, To 11 memmres Ha 3;

Ecnu 15 nenutcst Ha 6, To 15 nenures Ha 3;

Ecnu 15 memurces Ha 3, To 15 menmres Ha 6;

Ecnu CapatoB pacnonoxeH Ha HeBe, TO ClIOHBI — HaceKOMBIE;
12 menmmTcs Ha 6 TOrAa M TOJILKO TOraa, korma 12 genuTcs Ha 3;
4 > 5 torma u TOJILKO Toraa, koraa -4 > -5;

15 genwTes Ha 6 TOrAa M TOJILKO TOra, koraa 15 genurces Ha 3;
15 nenutcsd HA 5 TOrAa M TOJBKO TOrAa, koraa 15 menurcs Ha 4;
Ecnu 12 nenutcs Ha 6, To 12 menmutcs Ha 3.

Omnpenenure, SBIASETCS JIU TOCISIOBATEIIBHOCTH CHMBOJIOB (DOPMYITOW:
(PQ);

(P Q)AR)— (PVR);

(P —Q) — (RAQVS)));

(PV=Q) — (R™S));

(P — (QAR——P));

(P A=Q) — (PV (R A S)));

(P V=Q) = (P A~ R A (Qe R)));

P— Q—R;

—-—P—>P;

(P— Q) VvV (Q—P).

I[OK&)KI/ITC, 4qTo CIIpaBCAJINBbI CJICAYIOHUC JJOTHUYCCKUC CJIC€a10BaHUs,

PYKOBOACTBYSACH OIIPCACICHUEM OJTOTO IOHATHA, BBIACHUTC, 6YJ1yT JI1 BCPHBI O6paTHI>IC
cjI€caoBaHusA, T. €. 6y,Z[eT JIn (l)OpMy.Ha, CTodmIasa CJCBa, JJOTMYCCKHM CJIICACTBHCM (I)OpMy'J'ILI

cripaBa:
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)

P—Q FP—Q;

P——Q EPVQ;

PAQ EPVQ;

(PAQ) —(PVQ)—P EPVQ;
(PVQ)— (PAQEP—Q;
PAQ E(-PVQ)— —Q;

P->Q ——QF-Q—P)—>P;
(—Q—>P)—>P [~ (Q—P)— (P <Q);
(P— Q) A (-P— Q) FQ;
—(PAQAP E—Q;1

~(PVQ) F~PVv—Q;
ﬁP/\ﬁQ|=ﬁ(P/\Q).

Tema 2. MaTemaTu4eckass HHAYKIHUS

1.

[TocnenoBarenbHOCTh {an} 3a1aHa pekyppeHTHO: a1 = 1, antl = ant3. [loka3ars,

4TO an = 3N — 2.

2.

I[OKEBE[TB (I)OpMyJ'Iy JJIA HaXO0XJICHHA N-TO0 4JICHa apH(i)MCTquCKOﬁ nporpeccnuun

an=aq *++d(n—1). d — pazHOCTH apUHMETHUECKON IPOTPECCUH, An+1 = an + d.

3.

Jloka3zaTthb hopMyITy JUIS HAXO0XKJICHUS N-TO YWICHA TEOMETPHUIECKOMN MPOTrpeccuu bn

= b1q™ 1. q — 3HaMeHaTeN b TeOMETPUYECKON IPOrPecCht, bni1 = bng.



4. [MocreoBaTeIbHOCTD {An} 3aaHa PEKYPPEHTHO: a1 = 2, an+1 = 2(an + (2n + 1)2
n). JlokasaTb, 4To an = n2n.

5. Jlokazats popmyiy Jleibuuma (U - V)™ = Y7_ cky® y@=k) rpe g,y _
POM3BOJIHBIE N-TO nopsaaka pyakuuit U u V.

6. Joxka3zatb Gopmysry MyaBpa: s 100010 HaTypaibHOro n (cosx + isinx)™ = C0S
(nx) + isin(nx).

Tema 3. KommiiekcHblie unciia

1. Cozpaiite (aitn-pyHKIMIO, KOTOpasi OIpeneNseT, KaKUMU YHCIaMU SBISIOTCS
KOPHM KBaJpaTHOTO ypaBHeHHs ax’ + bx + ¢: NeHCTBUTENbHBIMH HJIH KOMIUIEKCHBIMH.
[TapameTpbl MHOTOUICHA MTEPEAAIOTCS B (YHKIIUIO B KAYECTBE BXOIHBIX MAPaMETPOB.

2. Crnenyroomue KOMIUICKCHBIE 4YHCIa HW300pasuTh BEKTOpAaMH M 3alicaTh B
TPHrOHOMETPHYECKON H [OKa3aTeIbHON GopMmax: a) z = —1+ ; 6) z=3— /3.

3. JlaHBI KOMILIEKCHBIE uncha a) z = 4 —3i ; 6) z (4 3i)? +16i. Haiitu Re z, Im z, z,
arg z.

4. N300pa3uTh Ha KOMIUIEKCHOM TUIOCKOCTH MHOXKECTBA TOYEK, YOBJICTBOPSIOIIECE
YCIIOBHSM:

1) |11+ z| > |3i —z|;

lz| = 1,
2) {g <argz < %n

5. Bemonaute cpenctBamu makera MathCAD mocnenoBaTensHOCTh 3alaHUA U3
YKa3aHHOTO TpernojaBaTeneM BapuanTta. Pemenus 3agad oGopMUTh B BUIE€ €IUHOTO TOKYMEHTA.
Kaxxnyto 3aauy 0053aTelIbHO COMPOBOXKAATH KOMMEHTAPHUSIMU |

1) Borunciure a + b,a + 2 + 3i,a — b;

2) Coznaiite mepemenHsle ¢ =2+ 3i u d:= 1+ 2i. 3apnaiiTe NEepeMEeHHYIO g,
paBHYIO IPOM3BEACHUIO C U d.

3) Haiinute Moxynu u apryMeHThI niepeMeHHbIX ¢, d, g. [IpoBeprTe yTBepkIeHne 00
apryMeHTax M MOJYJISIX MPOU3BEICHUI KOMIUIEKCHBIX YHCEL.

6. IMToctpoiiTe rpaduk BEKTOPHOTO IMOJIS, 3ajaBaeMblii (yukimei f(x,y) = cosx +
[Siny nus [uana3oHa apryMeHTOB X,y OT — 5 10 +5.

Tema 4. ®yHkuun

1. BrruucianTs 3HaUEHUS dJIEMEHTAPHBIX (DYHKIIHIA:

. . 1 i .
a) e’ 6)cosll i) B)Ln N r (1
2. Pemute ypaBHeHue:
a) e 2 2 O6)shiz 1
3. Haiitu npoGHO-nuHelHy0 (QyHKIHIO f (z), nepeBomsinyto Touku -1, i, i+1 B

0, 2i, 1-i.
4. HccnenoBaTh YMCIOBEIE PSJIBI ¢ KOMILIEKCHBIMH YWICHAMH Ha CXOJIUMOCTH:
- 2n -
I cosin
a) — 6)
n
nal N ni 3

5. Haiitu kpyr cX0JMMOCTH CTETIEHHOTO PsiJia C KOMIUIEKCHBIMU YJICHAMHU:

(9" 7 i
a) 1 a1 6) n! (Z |)

12~ 3 n1
6. Haiitu o6nacte cxonumoctu psiia Jlopana: 2" 7"
n

7. PaznoxuTh JaHHYI0 (QYHKIUIO IO JaHHBIM CTEIIEHSIM B JaHHOM obnacTu:

a) B psan Teinopa f(z) B Kpyre |Z|<1

1
(z D



6)
8.
a)

6)

1

B pan Jlopana o crenedsim f(z) ——, 2<|z|<3
psn Jlop (2) @ 20 3 2|
BBIYMCIUTE HHTETPAJIBL:
32
zdz
0
0o(2z 3z)dz, C — HWKHAA TOJOBHHA OKpYXHOCTH [z|=1 wu pamamerp,

C

CTATUBAIOIINI KpallHUE TOYKH.
BeruricnmuTe  WHTErpaj,  UCHONB3Yys  WHTErpanbHylo  ¢dopmyny  Komm:

9.
dz

- 2(z

2 D 2 4 3

1

®opMa KOHTPOJISL — IKIAMEH
IIpumepHBIe BOIPOCHI K IK3aMeHY

1.

MPEII0KEHU I

RBOooo~NoOT kWM

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

HpI/IMeHCHI/IC A3bIKa JIOTHUKKW MIPCAUKATOB IJIsA  3allMCH

WMHTYyNTUBHOE NOHATHE AITOPUTMA
XapakTepHbIE YEPThl AITOPUTMA
KOHCTpYKTUBHBII 00BEKT

Bunae! anroputmoB

@DopMBI 3aNIUCH ANrOpUTMa

THIBI YaCTHBIX aITOPUTMOB

dopmann3anys MOHATUS AIrOPUTMA
CoBpeMeHHOE COCTOSIHME TEOPUHU AIITOPUTMOB
[TonsTHe BHIYMCINMON PyHKIIMH
PazpemmmMblie MHOXKECTBA

IlepeunciMble MHOXKECTBA

Anroput™m Kpyckana

AnropurMm IIpuma

ANTOpPUTMBI COPTUPOBKHU

ANTOPUTMBI CIUSHUSA

Onucanne Mamunsl TrropuHra

[Tpunuun padotsl Mammnsl Teropunra
Konctpynposanue Mamunsl TrropuHra
Boruncnumeie o TeropuHTy QyHKIIUU
Onepanuu Hag Mammnaamu TeropuHra

Tesuc Teropunra

Koneunble aBTOMaTHI

MammHa ¢ HeOrpaHU4EHHBIMHA PETHCTPAMHU
Mammuna Ilocra

[TpoucxoxaeHne peKypcuBHbIX (QYHKIUI
Onepanus cynepno3uuun

Ornepanyst MPUMUTHUBHON PEKYPCHH
Onepanys MUHUMHU3ALNAN

Buael pexypcuBHBIX QyHKIUI

Tesuc Uépua

KoMmrutekcHas 4nciioBas ocie10BaTeaIbHOCTh U €€ MPEe.
BeckoneuHocTs u crepeorpaduyeckas MpoeKIus.
[TonsiTre GQyHKIMN KOMIUIEKCHOTO TIEPEMEHHOTO.

MAaTEMATHYCCKHUX

OTtobpaxenue kpuBoil. OToOpaxenue obmactu. OOpatHas QyHKIUS.



36.
37.
38.
39.
40.
41.
42.
43.

[TonsiTue npenena GpyHKIUN KOMIIEKCHOTO EPEMEHHOTO.

Kpurepuii Komu cymecTBoBaHMsI KOHEYHOTO Mpezena yHKIUH.

TeopeMsl 0 npezenax.

HenpepriBHOCTH HyHKIIMN KOMILIEKCHOTO IIEPEMEHHOTO.

[TpousBonHas u quddepernnan GyHKIHH KOMIUIEKCHOTO IEPEMEHHOTO.
OcHoBHbIe nipaBuiIa nuddepernupoBanus. Y cioBus Komu-Pumana.
AHanuTHYeCKHe U TapMOHUYECKHE (DYHKIIHUH.

I'eomeTpuyeckuif CcMbICT aprymeHTa M MOAYJS TMPOU3BOAHON  (PYHKIIHMH

KOMITJICKCHOT'O IICPEMCHHOTO.

44,
45,

46.
47.
48.
49,
50.
Y
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

Jluneiinas QyHKIH.
1
OyHKIUA W = —

z

JpoOHo-nuHeiHast QyHKITHSL.

CreneHHas GyHKLUS C HATYPAJIbHBIM [10KA3aTEIIEM.
Crenennast GpyHKUUS C JPOOHBIM MOKA3aTEIIEM.
IToka3zarenbHast QyHKIMSL.

Tpuronomerpuyeckas U runepOoInYecKue QyHKIUHU.
Jlorapudmuueckas GyHKIHUSA.

OOmast crenieHHast QyHKIHUS.

OOpatHble TPUTOHOMETPUYECKHE U TUIIepOOINYecKre (DYHKIIUH.
[TonaTue uHTETpana OT PyHKIUN KOMIUIEKCHOTO ITEPEMEHHOTO.
CaoiicTBa uHTErpana ot GyHKIHUN KOMIIJIEKCHOTO IEPEMEHHOTO.
Wuterpansabie popmyisr Kormm.

[TepBooOpasnas.

YucaoBbie psibl B KOMILIEKCHON O0JIACTH.

[Ipu3HaKM CXOAUMOCTHU YUCIIOBBIX PSI0B.

@yHKIMOHAIBHBIE PsAAbl. PABHOMEpPHAs CXOAMMOCTb.
CreneHHbIE PSIBL.

Papawr Teitnopa.

Hynu ananutnyeckoit GpyHKImH.

[TonsATHE 00 AHATUTHYECKOM TTPOIOIKEHHH.

OO60011eHHbIE CTETIEHHBIE PAIBI.

Pasnoxxenue ¢pynkuu B psg Jlopana.

Knaccugukanus ocoObIx TOUEK.

Ocobennoctu PyHKITMU B OECKOHEYHO YAAJICHHON TOUKE.
Ienbie u MepoMopdHbIE (GYHKLIUU.

BbrueTs! ¥ UX BBIYHCIICHUE.

OcHoBHas TepeMa O BbIUETaX.

[TpuMeHeHre BBRIYETOB K BBIYMCICHHIO HHTETPAJIOB.

[TonsaTue norapu(pMuU4ecKOro BbIYETA.

8. CucremMa oLeHMBAHUS IVIAHUPYEMBIX Pe3y/1bTaTOB 00y4YeHHusl

Kpurepun ouennBanus

IIkaJua Kpurepun

OT1au4Ho

06yqalomm71c;1 AOJIKCH: IMTPOACMOHCTPUPOBATDH FJIY6OKOC " IMPOYHOC
YCBOCHHUE H3Yy4aceMOIo Marcpuaia; IIOCICA0BATCIbHO, I'PaMOTHO H
JJOTHYCCKH CTpOﬁHO H3JI0KUTH TeOpCTI/I‘{eCKI/Iﬁ MaTcpuall;
MMpOACMOHCTPHUPOBATH BJIaJICHUEC TEXHOJIOTHUAMH JJOTUYCCKHU
J0Ka3aTCJIbHOT'O MBIIIJICHUA, ITIOKa3aTh 3HAHUEC OCHOBHBIX MOHATUH U
TEOpPEM, YMCHUC OOKa3bIBATH OCHOBHBIC TCOPEMBI TCOPHWH YHCCII,
CIIOCOOHOCTH IIOHUMAThb, COBCPHICHCTBOBATH n MMPUMCHATH
COBpeMeHHBIfI MaTeMaTHYCeCKUU arrapar, BBIIIOJIHUTL BCC 3aJlaHUA




JUIS ”THBAPUAHTHOM M BApUATHBHOM CAMOCTOSITEILHON pabOThI

Xopomo o0yyaromuicss JODKEH: MPOAEMOHCTPUPOBATH JOCTATOUYHO IOJHOE
YCBOEHHME HM3y4yaeMOI'o MaTepualla; JOCTaTOYHO I0CIIEe10BaTEIbHO,
IPAMOTHO M JIOTMYECKHM CTPOMHO M3JI0KHUTh TEOPETUYECKHUU
MaTepuaig;  [pPOJEMOHCTPUPOBATh  BJIAJEHUE  TEXHOJIOTMAMHU
JIOTHYECKH JIOKA3aTeIbHOTO MBILIUICHHS; MTOKa3aTh 3HAHHE OCHOBHBIX
HNOHATUM M TeopeM, YyMEHHe JOKa3blBaTh (BO3MOXHO, C
HE3HAYUTENIbHBIMU TIOTPELIHOCTSIMH) OCHOBHBIE TEOPEMBI TEOPUH
YHCeNl; CIIOCOOHOCTh IIOHMMaThb M IPUMEHATH COBPEMEHHBIN
MaTeMaTUYECKUH ammapar; BBIIOIHUTH He MeHee 70% 3amaHuil i
VMHBapUaHTHOM 1 BapUaTUBHOM CaMOCTOSITEIbHON paboThI

Y10BJ1€TBOPUTEIBLHO O0yJaromMHCs  JOJDKEH: IPOAEMOHCTPUPOBATH OOIIee 3HAHUE
U3y4aeMOro MaTepuana; yMeTb CTPOUTH OTBET B COOTBETCTBHHU CO
CTPYKTYpOHl H3J1araéMoro BOIIpOCa; IIO0Ka3aTh oOlee BIafCHUE
HNOHSATHHHBIM  ammapaToM JAWUCHMIUIMHBL,  [IPOJAEMOHCTPHPOBATH
JOCTaTOYHOE BJIQJICHUE TEXHOJIOTHSIMU JIOTHYECKH OKa3aTeIbHOTO
MBIIIICHUS; I0Ka3aTh JOCTATOYHBI YpPOBEHb 3HAaHHS OCHOBHBIX
NOHATUM M TEOpeM; BBINOIHUTH He MeHee 50% 3amaHuil i
VMHBAPHAHTHOM U BAPHATHUBHOM CaMOCTOSITEIbHON pabOTHI

HeynoBiieTBOpPUTENBbHO | OOyUalONIMiiCs: HE 3HAET 3HAUMUTENbHOM YacTH HM3y4yaeMoro
MaTepuaina, He BIaJeeT MOHATUIHBIM alapaToM TUCIUILIMHBI,
JO0IMYCKA€T CYHICCTBCHHBIC OILIMOKHU npu H3JI0KCHUU yqe6Hor0
MaTepuaia; He JIEMOHCTPHUPYET YMEHHs JIOTHYECKH J0Ka3aTelbHO
MBICJIUTh; BBIMOJHUI MeHee 50% 3amaHuil njsi MHBAPUAHTHON WU
BapHaTUBHON CaMOCTOSITENILHON pabOTHI

3a oany padory Bcero
Popma xoHTpOIH Mum. Makec. | Mun. Makc.
Baanos | 6anioB | 6a110B 0aJ1110B

Texkynmi KOHTPOJIb:
AkTHBHas paboTa Ha 3aHSATHU 0,25 0,5 5 9
BrimoniHenne momarigero 3agaHus 0,75 15 13,5 27
BrimonHeHue 3a1anuii caMOCTOSITENNbHOM paboThI 0,75 15 13,5 27
[TpomexyTouHast aTTecTanus (IK3aMeH) 20 37
HToro 3a cemectp 52 100

9. YuedHo-MeToqUYecKOe U HH(OPMAIHOHHOE o0ecTieyeHue U CHUILIMHBI

9.1. OcHoBHas JUTEpPaTypa

1. bpenepman, M. X. KomruiekcHbIN aHanu3 [DIEKTpOHHBIA pecypc] : ydeOHOe
nocodbue / M. X. bpenepman. — OneKkTpoH.TeKCTOBbIe naHHble. — Kazanp : Kazanckwii
HallMOHAIBHBIA MCCIIEI0BATECILCKUI TEXHOJIOTHUSCKHI yHUBepcuTeT, 2016. — 127 ¢. — 978-5-
7882-1871-7. — Pexwum noctyma: http://www.iprbookshop.ru/61978.html

2. 3BepoBuy, . M. BemecTBeHHbII M KoMIUIEKCHBIM aHanu3. Yacts 6. Teopus
QHATTUTUICCKUX (YHKIMA KOMIUJIEKCHOTO IEPEMEHHOTr0 [JDJEeKTPOHHBIN pecypce| : ydeOHOe
nocobue / D. M. 3BepoBUY. — DIEKTPOH.TEKCTOBBIE JaHHBIe. — MUHCK :Bpinmiimas mkona,
2008. — 319 C. — 978-985-06-1547-3. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/20066.html

3. [ankun C.B., Teopusi GyHKIUI KOMIUIEKCHOIO NEPEMEHHOTO M ONEPalOHHOE

ucuucienue : Yueb. nocobue mist By3oB / C.B. I'ankun. - M. : U3natensctBo MI'TY um. H. DO.
baymana, 2011. - 240 c. - Tekcr : snexrponusii // ObC "KoncynpTanT cryaenta" : [caiT]. -
URL : http://www.studentlibrary.ru/book/bauman_0392.html



http://www.iprbookshop.ru/61978.html
http://www.studentlibrary.ru/book/bauman_0392.html

4. Konaes A.B., Teopus QpyHKIMI KOMIIJIEKCHOTO IEPEMEHHOT0: METO/I. YKa3aHHs K
BBINOJNHEHMIO jgoMamnHero 3aganus / A.B. Komaes, B.M. JleankoB, A.B. Mactuxun. - M. :
Nznatenscteo MI'TY um. H. O. BayMaHa 2012. - 38 c. - ISBN -- - Tekcr : anexkrponnsiii // 3bC
"KoHcynbpTanT cryneHra" : [caiiT]. - URL
http://www.studentlibrary.ru/book/bauman 0003 html

5. [Toxapckass [.M1., MATHCAD 14: OcHOBHBIC CEpBUCHI M TEXHOJOTUU /
[Toxxapckas I'.1., Hazapos JI.M. - M.: Hanmonaneneiii OtkpbiTelii YHuBepcuter "MHTYUT",
2016. - Tekct : snexrponnsni // DbC "Koncymbrant crymentra" : [caiit]. - URL
http://www.studentlibrary.ru/book/intuit013.html

9.2. lomoJiHUTeJIbHASA JIUTEpPaTypa

1. MathCAD st ctyaeHToB u mkoiasHUKOB. [Tomynspusiii camoyuuntens [Tekcer] /
. I'ypckuii, E. Typouna. - CIIG. : ITutep, 2005. - 400 c. : wn. - (IlomynspHbIil caMOy4YuTENb). -
ISBN 5-469-00525-9 4. KommnbioTepHas Matematuka. Teopus u mnpaktuka [Tekcr] / B. II.
JpsikonoB. - M. : Homumk, 2001. - 1296 c. : un

2. Jlocunensckast JI. Teopus QyHKIUN KOMIUIEKCHOTO NEPEMEHHOTO B 3ajadax U
ynpaxHenusx/ JI. [Tocuniensckas. —M.: @uszmaraut, 2007. — 136 c.
3. lankxun, C.B. Teopus ¢yHKIMHA KOMIUIEKCHOTO MEPEMEHHOTO M OIEPAIlMOHHOE

ucuucieHue [DneKTpoHHbIN pecypce] : yueb.mocodbue — InekTpoH. naH. — MockBa: MI'TY um.
H.D. baymana, 2011. — 240 c. — Pexum noctyna: https://e.lanbook.com/book/52066

9.3. Ilepuoamyeckue u3gaHus (Mpu HEOOXOAUMOCTH)

9.4. IIporpamMmHoe obecrieyeHmne

YHI/IBepCI/ITCT obecmeueH H606XO,Z[I/IMI>IM KOMIIJIECKTOM JHULOCH3HMOHHOI'O H CBO6OI[HO
pacIpoCcTpaHsIeMOro MporpaMMHOTO oOecredeHus: (COCTaB OINpesesieH B paboyux mporpammax
JTUCIUILINH (MOZYJIeH) U OJIeKUT OOHOBIICHUIO ITPH HEOOXOIUMOCTH).

Hcnons3zyemoe IMIIeH3NOHHOE MPOTpaMMHOE 00ecIieueHue:

Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounast), (JTHIICH3HS
49512935);

Microsoft VisualFoxPro Professional 9/0 Win32 Single Academic OPEN (6eccpounas),
(mumensus 49512935);

Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2
PROC (6eccpounas), (mumensus 60465661);

Microsoft Exchange Small Business CAL Russian Software Assurance Academic OPEN
Level Device CAL Device CaL (6eccpounas), (turiensus 60465661);

Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (mauieH3ust
61031351);

Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (mumensust 61031351);

Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (6eccpounas),
(murensus 61031351);

Microsoft Windows Vista Business Russian Upgrade Academic OPEN, (6eccpounas),
(murensus 41684549);

Microsoft Windows Server Datacenter 2003 R2 English Academic OPEN, (6eccpounas),
(murensus 41684549);

Microsoft Internet Security & Accel Server Standart Ed 2006 English Academic OPEN,
(6eccpounas), (muuensus 41684549);

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN, (6eccpounas),
(murensus 60939880);

Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounas),
(murensus 60939880);

Microsoft Windows Server Standart 2008 R2 Russian Academic OPEN, (6eccpounas),
(murensus 60939880);


http://www.studentlibrary.ru/book/bauman_0003.html
http://www.studentlibrary.ru/book/intuit013.html
https://e.lanbook.com/book/52066

Microsoft Windows Server CAL 2008 Russian Academic OPEN, (6eccpounas),
(mumensus 60939880);

Kaspersky Endpoint Security s ousneca - Pacmupennsiii Russian Edition. 1000-1499
Node 2 year Educational Renewal License (mumensus 2022-190513- 020932-503-526);

ABBYYFineReader 11 Professional Edition, (6eccpounas), (muuensus AF11-2S1P01-
102/AD);

Microsoft Volume Licensing Service, (6eccpounasi), (nmuriensus 62824441);

Autodesk AutoCAD 2010 Russian, (6eccpounas), (mumensus 391- 12011783);

CoreIDRAW Graphics Suite X5Education License ML (1-60), (6eccpounast), (nuiieH3us
4088083);

Microsoft Windows Server Standart Russian License/Software Assurance Pack
Academic, (6eccpounast), (murensus 60939880);

Microsoft Windows Server CAL Russian License/Software Assurance Pack Academic,
(6eccpounas), (muuensus 62590127);

Mathcad Education - University Edition (25 pack), Academic Mathcad License Mathcad
Extensions, MathcadProfessor Home Use License, Mathcad Professor Home Use Extensions,
(6eccpounas munensus 3A1830135);

Lucas-Nulle koutpakt Ne6-0AD®D 2014 ot 05.08.2014;

Microsoft Windows Pro 64bit DOEM, (6eccpounas), kontpakt Ne 6- OADD2014 ot
05.08.2014;

Pex OC Pabouwas cranuums

Pen OC Cepgep

CYB/ Pen baza [lanubix

Pen Bupryanuzauus

Pen Anm

CnpaBouHo-nipaBoBasi cuctema "Koncynbrant Ilmroc”, cereBasi cTyAeHYECKass BepCUs
«tpot». B cocraBe 6a3br: «CyneOHas npakTukay, «CaxaaTuHCKHNA BBITYCK», «3aKOHOIPOEKTHI,
«IeNoBble  OymMarm», «MeXIyHApOJIHOE TMpaBo», «DUHAHCUCTY, <OKCHEPT-TIPUIOKEHUE,
«mokymeHTel CCCPy», «KOMMEHTapuu 3aKOHOJATEIbCTBA», «KOHCYJIbTAIMU ISl OFODKETHBIX
OpraHu3aIuiny;

CrnpaBouno-nipaBoBasi cuctema "Koncynbrant Ilmioc", cereBas Bepcus «llpod». B
coctaBe 0a3pl: «gokyMeHTHI CCCP», «OroKeTHBIE OpraHU3alun», «CTPOUTENHCTBOY», «CYABI
o0uieil IOpUCAMKIUNY, «CaXaJUHCKUH BBITYCK», «EJIOBblE OyMaru», «KOPpPECHOHICHIUS
CYETOBY», «MEXIYHAPOIHOE IIPABOY, «AKCHEPT-NPUIIOKECHHUE;

1C-byxrantepus: 8.1. Peructpanuonnsiii Homep 801274453;

1C-Yuuepcuret. Peructpanmonnsiii Homep 8100238488;

[Tporpammusrit komreke «Ilnansy, «[lmansr CITOx;

«Antumaruatr. BY3». JIuuensunonnsiii jorosop Ne837;

«dunmom-cranmapt». JoroBop Ne 263309;

«dunnom-cranmapt». Jorosop Ne 213078;

«Kubep JJUITJIOM CIIO» Joroop Ne 11911;

IIporpammuoe oOecneuenne «Apropacnucanue AVTOR+ koHBepTep mnopyueHHi»
JMIEH3UOHHBIN J0roBop Ne 5462;

1C: IIpennpusitue 8. KommiekT s oOydyeHHMs B BBICHIMX M CPEIHHMX Y4EOHBIX
3aBeaeHusx. Cyomunen3nonnsii qorosop Ne 180/2017;

IIporpamMmusiil kommneke "T'PAH/I-Cmera 2018". Ceunerenscrso Ne 4221 181.

9.5. IIpodeccuonanbHbie 06a3bl JAHHBIX W HWHPOPMAIMOHHBIE CIPABOYHbBIE
CHCTEMbI COBPeMEHHbIX HH(POPMALMOHHBIX TEXHOJIOTHIA:

Kaxnprit  oOydwaromuiics B TEUYEHHE BCEro Iepuoga oOydeHus obecnedeH
WHAVBUAYAIbHBIM ~ HEOTPAaHWYCHHBIM  JOCTYIIOM K  JJIEKTPOHHOW  WMH(OPMAIMOHHO-
0o0pa3zoBaTenbHONW Cpele YHHBEPCHTETA. OJIEKTPOHHAs WH(POPMaIMOHHO-00pa3oBaTebHAS
cpena oOecreuynBalOT BO3MOXKHOCTH JOCTyMa OOydYaromuMcs Hu3 J000H TOUYKH, B KOTOPOH



UMEEeTCs IOCTYI K ceTH «HTepHeT», Kak Ha TEPPUTOPUU Y HUBEPCUTETA, TaK M BHE €TO0.
DnekTpoHHas HH()OpPMaAITMOHHO-00pa3oBaTeNbHas cpea Y HUBepCcUuTeTa 00eCTieunBacT:
JOCTYN K y4eOHBIM IJIaHaM, padO4YMM MporpaMmaM JUCLUUIUIMH (MOAYNEH), MPaKTHK, K

3JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM, yKa3aHHbIM B paOouux Mporpammax IUCLMILUIMH

(Mopmyneit);

- (dopMHpoBaHHE HJIEKTPOHHOrO mopTdosmo obOydarouierocs, B TOM 4YHCIE
COXpaHEeHHEe PaboT 00YJArOIIErocs, peleH3ui 1 OI[EHOK 3a 3TH PabOTHI.

QOyHKIMOHUPOBAHUE  JJIEKTPOHHOW  HMH(POPMALMOHHO-00pA30BaTEIbHOM  Cpeibl
o0ecreynBaeTcsi COOTBETCTBYIOIIMMHU CpPEACTBAMU HH(OPMAIIMOHHO- KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH W KBanudukanueld pabOTHUKOB, €€ HCHOJb3YOUMX M MOAJAEPKUBAIOIINX.
OYHKIMOHUPOBAHUE 3JIEKTPOHHOM HH()OPMAIIMOHHO-00pa30BaTENFHON CPEbl COOTBETCTBYET
3aKOHOJATENbCTBY PD.

Crpykrypa 3JIEKTPOHHOM HH(OPMaLOHHO-00pa30BaTeIbHOM cpeasbl
YuuBepcurera

- Koprniopatusnas undopmanuonnas cets (KMC) yauBepcurera

TexHnueckuil KOMIUIEKC aKTUBHOTO U ITaCCUBHOI'O CETEBOI0 00OpPYIOBAHUS U CEPBEPOB,
UCIOJB3YEMBIX NIl OOBbeAMHEHUs B 12 Koprycax yHHMBEPCUTETa OTACIbHBIX JOKAJIbHBIX
BBIUMCIIUTENbHBIX CETEll BCeX NOJpa3/ieieHuil, ¢ oOpraHu3anueil BCeM I0JIb30BaTENsIM
CBOOOAHOIrO O€3IMMUTHOrO jaocTyna B MHTEpHET Ha OCHOBE IPUOPUTETOB, B TOM YHCIIE IO
texHosorussM OecnpoBogHoro goctyna Wi-Fi. KHUC sBisiercs OCHOBOW  3J€KTPOHHOI
uHpopmanmoHHo-00pazoBaTenbHOM cpenpl Caxl'yY, QyHKIIMOHMPOBAHHE KOTOPOM HAIpPaBICHO
Ha peaau3aluio 3ajJad Iepefadd JaHHbIX M JOCTyHa K KOPIOPAaTUBHBIM HH(OPMAIMOHHBIM
cucremaMm BVY3a, oTka3oycTOWYUBBIM (haliJIOBBIM XPAHUIIUILAM, CEPBEPY 3JIEKTPOHHOWU MOYTHI.
Joctyn B Hee mpeaocTaBiisieTcsi paboTHUKaM M oOydarouuMmces BY3a Ha Gase 3amuieHHbIX
IIPOTOKOJIOB ayTEHTHU(QHUKAMU C pa3rpaHUYeHUEM I[IpaB JOCTyla Ha COCTaBIAOIIUE €&
aneMeHThl. Dusndeckas cpela MEXKKOPIYCHBIX KaHAJIOB CBSI3U - ONTOBOJIOKOHHAs JIMHMSL.
TexHuueckass TMOAJEPKKA, YCTpPAaHEHUWE HEUCIPABHOCTEH, BO3HUKAIOLIMX B IpOLECcCe
HKCIUTyaTallUM CPEJCTB BBIYMCIUTEIBHOM TEXHUKH, JIOKAJbHBIX BBIUUCIUTENBHBIX CETeH,
KOMMYHHMKAI[MOHHOTO ¥  MYJbTUMEAMMHOrOo 000pyAoBaHus, cucreM teneponuu, |IP
BUICOHAOTIOIEHUS, COIIPOBOX/ICHUE CUCTEMHOI'O IIPOrPaMMHOTO obecrieyeHus
BBIYUCITUTENFHBIX  CPEICTB, WHCTPYMEHTAIBHBIX W TPHUKIATHBIX MPOTPAMMHBIX CPENICTB
IIPUMEHSEMBIX B IEATEIbHOCTH YHUBEPCUTETA OCYILECTBISAETCS B LIEHTPAIU30BAHHOW CHCTEME
o6pa60n<1z1 3asBok (OTRS) http://help.sakhgu.net.

DIeKTPOHHO-OMOIMOTEYHbIE CUCTEMBI

- CnpaBouHo-nipaBoBas cucreMa «KOoHCYIbTaHT MITHOCH

- Buptyansable 1abopaTopun, MpakTUKYMbl, HIMUTAaTOPbl 000pY10BaHUS

- [Tnatdopma uis mpoBeaeHus BuacokoHpepeHnuii u Bebunapos MTS-Link

- CucreMa HE3aBUCUMOTO KOMITBIOTEPHOTO TECTUPOBAHUS

- WNudpopmannonHas cucrema «AHTUILUIaruaT»

- [TporpamMMHBIi KOMIUIEKC aBTOMAaTU3allUN YIPABICHHUS YU€OHBIM MTPOLIECCOM

- Web-pecypchl.

10. Obecneuenne 00pPa3oBATEILHOIO Mpolecca JJs JHUI ¢ OrPaAaHHUYEeHHBIMHU
BO3MOKHOCTSIMU 310POBbSI  HHBAJIU/10B

VYuebHble H Y4eOHO-METOAMYECKHE MaTepualibl JUIsl CaMOCTOSITEIbHOM paboThI
o0y4aromuxcsi U3 Yuclia MHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMU 3710poBbs (OB3)
IPEOCTABISAIOTCS B (pOpMax, aJanTHPOBAHHBIX K OIPAaHUUYEHHSIM UX 3JI0POBbS M BOCHPUSATHUS
uH(popMauu:

/lna cnenvix u chabosuonauux:

- JeKuuu OoQOPMISIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C
MOMOIIBIO0 KOMITBIOTEPA CO CHELHUATU3UPOBAHHBIM POTPAMMHBIM 00ECIIEYEHHUEM;

- MUChbMEHHBIE 3aJjaHMsI BBITIOJIHSIOTCS Ha KOMIIBIOTEPE CO CHEIHAN3HUPOBAHHBIM
IPOTrpaMMHBIM 00€CTIeYeHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;



http://help.sakhgu.net/

- obecrnieunBaeTcs MHANBUAYATHHOE paBHOMEpHOE ocBelieHne He MeHee 300 mrokc;

- JUIs  BBINOJHEHUs  3aJaHusl  IOpU  HEOOXOAMMOCTH  IPEJOCTaBIISIETCS
YBEIIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYHBAIOIIUX
YCTPOMCTB;

- NUCbMEHHBIE 33aHus1 OPOPMIISIIOTCS YBETMYEHHBIM MIpU(TOM;

- 9K3aMEH U 3auéT NPOBOJATCS B YCTHOW (JOpME MIIU BBINOJIHAIOTCSA B MUCbMEHHOM
dbopMe Ha KOMIThIOTEDE.

na enyxux u cnadocaviumauwux:

- T O(GOPMIISIFOTCS B BUJIE DJIEKTPOHHOTO TOKYMEHTA, TUOO MPEeJOCTaBIIeTCs
3BYKOYCHJIMBAIOIIAs alapaTrypa MHAUBUYaIbHOTO M10JIb30BaHMS;

- NUCHbMEHHBIC 331aHNUs BBITOIHAIOTCS HA KOMITBIOTEPE B MUCbMEHHOM (popMme;

- 9K3aMEH M 3au€T MPOBOJAATCS B MUCBMEHHOH (JOpME Ha KOMIIBIOTEpPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTUPOBAHMUS.

Jna nuy ¢ napywienuamu OnOPHO-06U2AMENbHOZ0 annapama:

- JeKu  OQOPMIISIFOTCS B BHUJE OJEKTPOHHOTO JIOKYMEHTa, JIOCTYIHOTO C
IIOMOILBIO0 KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEUEHUEM;

- NUCHMEHHBIC 33/IaHUS BBIMOJHAIOTCS HAa KOMITBIOTEPE CO CHEIHAIHN3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEYCHUEM;

- 9K3aMeH U 3a4€T MPOBOISITCSA B yCTHOW (pOpME MITH BBINONHSAIOTCS B TUCEMEHHOMN
(dopme Ha KOMITBIOTEPE.

[Tpu HEOOXOMUMOCTH TIpEyCMaTPUBACTCS YBEITMUYEHUE BPEMEHHU ISl TIOATOTOBKH OTBETA.

IIponienypa  mpoBeieHUsT  NPOMEXYTOUHOM  arrectamuu Ui OOy4aroLIUXCs
YCTaHABIMBACTCS C YYETOM WX HMHIUBUAYAIbHBIX IICUXO(QH3MUECKUX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalysi MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Tpu mpoBeneHNH TPOIEAYPHl OICHUBAHUS PE3YNBTaTOB OOYUYECHHUS MPELyCMaTpPUBACTCS
UCIIOJIb30BAaHME TEXHUYECKHUX CpEICTB, HEOOXOAMMBIX B CBSI3U C HMHJIUMBUAYAJIbHBIMU
OCOOCHHOCTSAMHU OOY4YalOIIUXCsl. DTU CPEACTBA MOTYT OBITh NPEIOCTABIEHbl YHUBEPCUTETOM,
WJIA MOTYT MCIIOJIb30BAThCsl COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBenenne mpoueAypbl OIECHUBAHHUA PE3YNBTaTOB OOYYEHHUsS JOMyCKaeTcsl C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaeTcst JOCTyl K UHQOPMAIIMOHHBIM U OUOIHorpaduyeckuM pecypcam B CETH
WuTepHeT Ui Kaxkaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0POBBSI ¥ BOCTIPHSITHS MHPOPMALIH:

Jlna caenvix u cnadosuoauwgux:

- B Ie4aTHOM (hopMe yBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

na enyxux u cnabocnviuamux:

- B Ie4atHou (opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

Jna obyuarowuxca ¢ HapyuwieHuAMU ONOPHO-08ULAMENLHO20 ARNAPama:

- B IeUaTHOH (opme;

- B (hopMe 3JIEKTPOHHOTO TOKYMEHTA;

- B (hopMme ayanodaiina.

Y4eOHble ayAUTOPHH JIJIsl BCEX BUIOB KOHTAKTHON M CAMOCTOATEIHHOM pabOThI, HAyYHAas
OMOJIMOTEKa ¥ WHBIE TIOMEIICHHs JIsi OOYYeHHUs OCHAIICHBI CIEIUaIbHBIM O00OpYJIOBaHUEM W
yueOHBIMU MECTaMH ¢ TEXHHUYECKUMHU CPEICTBAMU O0yUEHUS:

015 CJIenbIX U C1AD0BUOAUUX:

- aBTOMaTH3UPOBAHHBIM pab0OYMM MECTOM JIJIsl JIFOJIeH C HapyIIEHUEM 3PESHHS;

- TIpu HEOOXOIUMOCTH OOYYAIOIIMMCSI TPEAOCTABIISACTCS YBEIMUYNBAIOIIEE YCTPOMCTRBO,
JIOTTYCKAeTCs UCIOIh30BAaHUE YBEIHUMBAIONINX YCTPONUCTB, HMEIOIIUXCS Y 00yUJaIONTHXCS;



071 27IyXUX U CAAOOCAbIAUIUX:
- aBTOMAaTH3WPOBAHHBIM PAa0OYMM MECTOM IS JIIOJCH C HapyIIEHUEM cllyXa U
cI1a00CIIBIIIAIINX;
- aKYCTHUYECKHH YCHIIUTEb U KOJIOHKH;
0J13 00YUaOWUXCA C HAPYUIEHUAMU ONOPHO-08U2AMEIbHO20 ANNAPama:
- IEPEIBIKHBIMHY, PETYJIUPYEMbIMH dproHoMuueckuMu napramu CHU-1;
- KOMIIBIOTEPHON TEXHUKOW CO CTIEUAIBbHBIM MTPOrPAMMHBIM 00€CTIeUeHHEM.

11. MartepuanbHO-TEXHH4YECKOE o0ecriedeHne M CUUILTHHBI (MOTYJIA)

Jlst mpenoiaBaHusl M M3YYEHUsS JAUCIUIUIMHBI UCTIOIB3YIOTCS YUCOHBIC ayTUTOPUH TSI
MPOBEICHUS yYeOHBIX 3aHATUH, MPEIYCMOTPEHHBIX Y4YeOHBIM IUIAHOM, OCHAICHHBIE
000pyIOBaHHEM M TEXHUYECKHMMH CPEJICTBAMH OOYYEHHS, COCTaB KOTOPBIX OIpEICIsIeTCS B
pabouux mporpamMmax JUCLMIUIMH (MOAYJEH).

[Tomermenust uIsi cCaMOCTOATENLHONH PabOThl O0YUYaAIOIIUXCS OCHAIEHBI KOMIIBLIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOYCHUS K ceTh «VHTepHEeT» M oOecredyeHrueM J0CTyra B
3IEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpey Y HUBEPCHUTETA.

K paboueii npozpamme npunazaromces:

IIpunosxxkenne 1 — DOHI OIEHOYHBIX CPEIACTB AJIs MPOBEICHHUS ATTECTAlMH YPOBHSA
c¢(OpMUPOBAHHOCTH KOMIIETEHIIMI 00y4arOIUXCs 0 JUCHUILINHE (MOAYIIO);

IIpuioxkenune 2 — Meroanueckue yka3aHus Al OOYYarOIIMXCS MO OCBOCHUIO
JTUCHHUTITAHBI (MOYJIs).



