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I. OPTAHU3AIIMOHHO-METOJIUYECKHAMA PA3IEJ

Henap u3yuyeHuss TMCHUIIMHBI. chopMupoBaTh 0a30Bble (DyHIaMEHTalIbHbIE OCHOBBI 3HAHUU
JTUCKPETHONH MAaTeMaTWKH W YHCIECHHBIX METOJIOB; OOECIeYUTh MOHMMaHWE OyAylnuMH OakalaBpamu
OCHOBHBIX W[, NOHATUN, TEOpUH, METOJIOB ITUCKPETHOW MaTeMaTHUKH U YHUCJIEHHBIX METOJOB;
BOOPYKUTh 3HAHUSMH, YMEHUSIMH U HaBBIKAMH, T[IO3BOJIIONIMMHU YCTAaHABIMBATh CBSI3U MEKIY
byHIaMEHTAIbHBIMU ¥ NPUKIAAHBIMH ~ MaTEeMaTHUYECKUMHU  HUCCIEIOBaHHUSAMH, MOATOTOBUTh K
WCIIOJIb30BAHUIO COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTUWA IS pElIeHUs] 3aJad JIUCKPETHOU
MaTEeMaTHKH, YACICHHBIX METOJIOB U 337a4 MpodheCcCHOHATBHOM JeSTEIbHOCTH.

3agauu U3yyeHHUs TUCHUTIIUHBI:
- W3y4YeHHE HOBBIX HAYYHBIX pE3yJIbTaTOB, HAYYHOH JIUTEPAaTyphl W HAYYHO-HUCCIEIOBATEIBCKUX
MIPOEKTOB MO TUCKPETHON MaTeMaTUKe U YHCICHHBIM METOIaM;
— HCCIIeZIOBaHME M pa3paboTKa MaTeMaTUYECKHX MOJeNel, aaropuTMOB, METOAOB 10 TEMAaTUKE
MIPOBOAMMBIX Hay4YHO-HCCIIEA0BATEIbCKUX TPOEKTOB;
- (hopMHpOBaHKE TIPEJCTABICHUN 00 OCHOBaX COBPEMEHHOW JMCKPETHOW MaTEMAaTHKH, HABBIKOB PAOOTHI
Cc a0CTpakTHBIMU MOHATHSIMH MAaTEMaTHUKH, C NPUKIATHBIMHU 3aJadyaMH JUCHUIUIMHBI M HaBBIKOB
MPUMEHEHHSI COBPEMEHHOTO HHCTPYMEHTApUs JUCKPETHON MaTeMaTHKH;
- chopmupoBaTh 001IIee MPEACTABICHUE O MHOI000pa3ud MaTeMAaTUYECKUX MOAXO0JI0B PelIeHUs 3a/1a4 U
YHCIICHHBIX METOJIOB, MCIIOJIb3YEMBIX IPU HMCCIEIOBAHUU CIOXHBIX CHCTEM B M3y4aeMOH MpeaIMETHOM
obnacTy;
- oBlajieHne (pyHIaMEHTAIbHBIM 00pa30BaHHEM B 00JACTH YMCIIEHHOTO peIIeHUs Mpo(ecCHOHATBHBIX
3a/1a4 ¢ UCIOJIF30BaHNEM COBPEMEHHBIX BBIYUCIUTEIBHBIX CPEICTB.

Mecto nucuuniauebl B crpykrype OIIOIL.
peanusyercs B paMkax 0a30Boii (00s3aTenpHOM) yacTu 61oka b1. lucuuninuas! (MOIyn).

I[lnannpyemble pe3y/ibTaThbl 00yUeHUsI O JUCIHUIJIMHE

HJ'laH]/IpyeMble pPe3yJdbTaThbl

Koa xomnerennuu

I/IHIII/IKaTOI)LI KOMIICTCHI UM

Oﬁy‘IeHI/Iﬂ Mo AMCHHUIIJINHE

OIIK-1 CnocoOeH NpuMEHSTh 3HaTh: (aKThl, KOHIENIINH, 3Haer:

(GbyH1laMeHTaJIbHbIE 3HAHMS, MPUHLIMIIBI TEOPUIA, CBA3aHHBIE C - Ha BBICOKOM YpOBHE
MOJTy4eHHbIE B 00J1aCTH IIPUKIIATHOM MaTEMaTUKON 1 KOHLENIINH, MIPUHLIMIIBI
MaTeMaTHYeCKUX U (WJIH) MH(pOpPMaTUKON TEOpUH, CBSI3aHHBIX c

C€CTCCTBCHHBIX HAYK, U
HCIIOJB30BaTh X B

JIUCKPETHOM MAaTEeMaTUKOW U
YUCJIICHHBEIMHA METOJIAMU,

po¢eCcCHOHATLHOMN 1eATEIbHOCTH —~  METOJibl JUCKPETHON
MaTEeMaTHKH;
- CTpPOUTh TaOIUIIBI
UCTUHHOCTH I QopMyr
JIOTHKH;

- mpencTaBieHHE OyJeBbIX
bynkuunii B Buae Gopmyn
3aJJaHHOTO THUTIA,

- omepaiuu Hax
MHOKECTBaMHU;

- omepaiuu Hax
MpeANKaTaMu;

- HCCIEIOBaHUE




OMHAPHBIX  OTHOIIECHWUH Ha
3aJIaHHBIC CBOMCTBA;

-~  BBINOJHATH  OMEpaIuu
HaJ O0TOOpaXKEHUSIMU u
MOJICTAHOBKAMHU;

- omepanmud B anreodpe
BBIUCTOB;

- TpocTeHune
Kkpunrtorpadguueckue QPP
JUTs UG POBAHUS TEKCTOB;

-~ OCHOBHBIC
KOMOWHATOPHBIC OOBEKTHI,

- PEKyppeHTHBIE
COOTHOILICHUS;

— OCHOBHBIE
XapaKTepUCTUKU rpados;
TCOPETUUCCKHUE CBCACHUA II0
OCHOBHBIM YHUCJIICHHBIM MECTOJaM
anreOppl ¥ MaTeMaTHYECKOIrO

aHan3a, 3NIeMeHTaM
MHTEPIOIUPOBAHUS  (DYHKITH,
METoaM peleHus
O0OBIKHOBEHHBIX

muddhepeHInaNbHbIX  ypaBHEHUI
u MeTOoAaM 00paboTKH

SKCIECPUMCHTAJIBHBIX JaHHBIX;

— MeToAsl  MPUOTHKEHHOTO
peuieHuss  ypaBHEHWH  (MeTon

OWCeKIH,  METOI  TPOCTOH
WTEpaInn);
— YHCIICHHBIC METO/IBI

pelIeHHsT  CHUCTEeM  JIMHEHHBIX
anreOpanvecKkux ypaBHEHUIA;

— HUHTEPIOJIMPOBAHHE
(uHTEpHOAIMOHHAS  QopMmysa
Jlarpanxa, popmynsl Herotona);

— TpUOIMKEHHOE
BBIYHCIICHHE onpeaenEHHbIX
MHTETPAJIOB! (bopMybl

NPSMOYTOJIbHUKOB,  TpPaIeIuid,
napa6oJ (hopmyiia CuMIICOHA);

— YHCIICHHOE
WHTETPUPOBaHHE OOBIKHOBEHHBIX
mubdepeHIMaNbHbIX ypaBHEHUI
(meron DOiinepa, meron Pywnre-
Kyrra);

— METOJ| TOCNe0BaTEeIbHBIX
npubnkenuit (meron Ilukapa);

METOJI HAWUMEHBIIUX KBaJpaTOB

00paboOTKM  3KCIIEPUMEHTAIBHBIX

JAHHBIX.




VYMmerb: pa3pabarbiBaTh
QJITOPUTMBI, BEIYUCIUTEIbHBIC
MOJIENIA ¥ MOJICIH JAHHBIX JIJIS
peLIeHUs HayYHO-
HCCIIE0BATEIbCKUX 3a1a4

Ywmeer:

- KoppektHo
uHpOPMALINIO C
MaTeMaTH4eCKOTo
JIPYTOM.

-PaszpabaTbiBaTh
MaTeMaTHYECKHE,
nH(pOpMaLIMOHHbIE,
UMUTAIMOHHBIC MOJeIn
peasbHbIX MIPOLIECCOB u
SIBJICHUH.

MePEBONTH
OJIHOTO
s3bIKa  Ha

— IIpumensats
KOMOWHATOPHBIC
KOHQHUTypamuu sl PeLIeHUs
3ajad.

— Pemarts PEKyppEHTHBIE
COOTHOILIEHUS Pa3IUYHBIMU
crocobdamu;

— IIpeoOpa3oBaTh CyMMBI;

— IIpencraBnsath rpagsl
pPa3IUYHBIMU crocobamu,
BBIMOJIHATh ~ ONEpallud  Haj
rpadamu.

— OTBICKUBAaTh KOMITOHEHTHI
CBSI3HOCTHU B
HEOPHEHTUPOBAHHBIX  rpadax,
CTPOUTH MUHHMaJIbHOE

OCTOBHOC ICPEBO.

— OTBICKMBAaTh KOMIIOHEHTBI
CBSA3HOCTH B oprpadax.
— Pemartp 3a1aum 0 myTsax BO

B3BEILIEHHBIX oprpadax.
000CHOBATh BHIOOP YMCIEHHOTO
MeTo/1a pereHus

IIOCTaBJICHHOM 3aJ]auH,

— Bugere nmytd OULEHKH €ro
TOYHOCTH,

— Ilpumenuts AIrOpUTM
HCIIOJIb3YEMOT0 METO/IA.
Bnaners: HaBBIKAMU Bnaneer:
MPUMEHEHUS] MAaTEMATHYECKOTO - OCHOBHBIMH crocodamu
arnmapara i peleHsl HAy4HO- | KOPPEKTHOIO MPEACTaBICHUS

HCCICIOBATCIBbCKHUX 3a1a4

MaTeMaTH4ecKoi MHpOopMaIuy;
- HaBbIKaMM BBIOOpAa METOJIOB M

CpeZCTB peleHus 3a1a4u
NPUKJIAJHON  MaTeMaTUKH W
MH(OPMATUKH;

- HaBbIKaMU MIOMCKa,
UHTEpIpeTallul W aHalu3a

NOJIy4eHHOM HH(pOopMaInu;




- CIIOCOOHOCTHIO
CHCTEMaTHU3UPOBATh (aKxTsl,
KOHILICIIIINY, TPUHIIAIIBI TEOPHIA,
CBSI3aHHBIE  C  NPUKJIAJHOU
MaTeMaTHKOW U HH(POPMATHKOM;
- CHOCOOHOCTBIO KPUTHYECKH

OCMBICIIUBAET MOJIyYCHHBIC
3HAHUS;
- CIIOCOOHOCTBIO HAUTHU

HECKOJIBKO METOJOB pPEIICHUA

3ajjaud, BBIOpaTh M3  HHX
OINTUMAaJIbHEIN;

- CHOCOOHOCTBIO  TPOSIBUTH
MaTeMaTHYECKYIO,
UH(POPMALIMOHHYIO
KOMIIETEHTHOCTb B Pa3IMYHBIX
CUTYaIHSX;

- CHIOCOOHOCTBIO IE€pelaBaTh
pe3yibTar MIPOBEICHHOTO
UCCIICI0BaHUS B BUJIE

KOHKPETHBIX PEKOMEHIALMN B
TepMHUHAX MPEAMETHOW 00JIacTH
3HAHUM;

- CHOCOOHOCTBIO IPUMEHHUTH
KOMIIBIOTEPHBIE
MaTeMaTUYECKUE  MPOrpamMmMbl
JUUISL pEIICHUS 3a]1a4u.

1. COAEP’KAHUE U OFBEM JUCHUIIJIMHBI
€ YKa3aHHeM KOJIMYeCTBA aKaJeMHYeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYIO padoTy
o0yyaromuxcs ¢ npenoaasaresieM (10 BUIaM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSITEIbHYIO PadoTy

Ounas ¢popma o0y4eHus

/o

HaunmenoBanue
pa3aesioB u TeM

Bcero

AyIHMTOPHBIC 3aHATHS

JIK

113

1B Cam. pa6.

S cemecTp

Pa3nen 1. Teopus
MHOIHCECM8.

24

16

Tema 1. O6mue
MIOHATHS TEOPUU
MHOeCTB S3bIK
TEOPHUU MHOKECTB.

Tema 2. OTHOIIEHUS.

bunapHbie
OTHOLIECHHUS U UX
CBOMCTBA.

Tema 3.
PexkyppeHTHBIE




COOTHOIICHUA

Pasnen 2. Teopus
zpaghos.

24

14

Tema 4. OcHOBHBIC
MOHATHUS U
omnpeneneHus rpada u
€ro PJIEMCHTOB

Tema 5. Onepaunu
HaJ rpadamu

Tema 6. CnocoObI
3ananus rpada.

Tema 7. CeTn.
CereBble MOJICIIH
MIPEICTABICHUS
uHpopManun

Pa3nen 3. Byaesa
ajredpa u Joruka
NPEINKATOB.

22

14

Tema 8. bynessl
byHKIUM

Tema 9.
Munnmuzanus
OyneBbIX (YHKIIHHA

10.

Tema 10. Jloruka
IIPEIMKATOB

Pa3zgen 4. DiaeMeHThI
TeopHuu
KOJIMPOBAHUS

18

14

11.

Tema 11. OcHOBHBIE
MTOHSTHUSA
BEPOSATHOCTHOM
TE€OpUU MHPOpPMAITUU

12.

Tema 12. OCHOBBI
anredpbl BHIYETOB U
UX NIPUIOKEHUE K
MPOCTEUIIIUM
KpUITOrpapuuecKkum
mudpam.

Pasznea 5. Koneunoie
aemomamol.

20

14

13.

Tema 13.
Onpenenenus
KOHEYHBIX aBTOMATOB.

14.

Tema 14. CnocoObl
3aJaHUsI KOHCYHBIX
aBTOMATOB.

11

Dopma
OMYEemHOCIMU: 3a4uem

Hmozo ¢ 5 cemecmpe:

108

18

18

72




6 cemecTp

Pazpea 6.
Yucnennovie Memoowl
peuwienusn
HeTUHEUHbIX
VYPABHEHUIL.

20

6

15.

['paduueckoe u
AHAINTUYECKOE
OTJICJICHUE KOpHEU
YPaBHEHHS.

16.

Metoa noj10BUHHOTO
neneHus (mpoo,
OHCeKIuH,
JTUXOTOMUH).

17.

Merton urepanuii.

Pa3znen 7.
Yucnennvie memoowt
pewenusa cucmem
JIUHEUHbIX
anzeopauuecKux
YPaGHeHuUil.

16

18.

Pewenue cucrem
JIMHEHWHBIX
anreOpanvecKux
YpaBHEHUH METOAOM
["aycca (cxema
€JIMHCTBEHHOTO
JIEJICHNUS).

19.

HrepanuonHsle
METO/BI PELLIECHUS
CHCTEM JIMHEHWHBIX
anredpanvdecKux
ypaBHeHu. MeTton
IIPOCTOM UTEPALIUHU.

Pasznen 8.
Humepnonuposanue
dyukyuil.

16

20.

NHTEpnoIsmoHHbIN
MHOTOYJICH
Jlarpanxa.

21.

NHTepnonauuoHHbie
MHOTOYJICHEI
HrroTona nis
PaBHOOTCTOSIIINX
Y3JI0B.

Paznen 9.
Yucnennoe
UHmezpuposanue.

20




22,

ITocTanoBka 3amaun
YHCIIEHHOTO
VHTETPUPOBAHMUSL.

23.

KBanpatypubie
dbopmyibr. DopMyITbI
PSIMOYTOJIbHUKOB.

24,

dopMyna Tparenui.
dopmyna CUMIICOHA.

Paznen 10.
Yucnennoe
uHmezpuposanue
00bIKHOGEHHBIX
oughghepenyuanvmvix
YpasHeHul

20

25.

IloctanoBka 3azauun
Komn.

26.

Metona moMaHBIX
Oilnepa.

27.

Meron Pynre-Kyrra
4-ro mopsiaka
TOYHOCTHU. MeTon
[Tukapa.

Pa3zpen 11. Memoowt
oopadbomku
IKCREPUMEHMAIbHBIX
OQHHDbIX.

16

28.

MeTo1 HAaMMEHbIINX
KBaJIpaToB
MOCTPOEHUS
MPUOJIIKAIOTIEH

byHKLIUU.

10

29.

WHuTepnossanus
CIIaffHaMHU.

Paznen 12.
YuciaeHHbIe MeETOIbI
pelieHust 3aja4
MaTreMa -THYeCKOM
(pusuku.

14

30.

ITocTtpoenue
Pa3HOCTHBIX CXEM.
[TpuHIMI MakcuMyMa
JUISl Pa3HOCTHBIX CXEM.
Teopus yCTOMUUBOCTH
Pa3HOCTHBIX CXEM.

14

Pa3znen 13.MeToabl
pelieHusi CeTOYHbIX
YPaBHEHHIA.

12,7

6,7

31.

[Ipumenenue Merona
SIxo0u u 3enaerns K
PEIICHUIO CETOYHBIX

12,7

6,7




ypaBHeHui. Meron
IIPOTOHKH.
IIpumeHeHue
IIOTIEPEMEHHO
TPEYTOJIBHOTO
UTEPALlHOHHOIO
METO/a K MOJIECIIbHON
3ajade.

Ixzamen 0,3

Hmozo 6 cemecmp: 135 36 36 63

Hmozo: 243 54 54 135

OuHo-3204Hasi popMma 00y4eHus (He peanuszyemcsi)
3aounas popma oOyueHnus (ne peanusyemcs)

11l. OHEHOYHBIE MATEPHUAJIBI J1JIs1 TIPOBEJAEHUSA ATTECTALHUU OBYYAIOLIUXCSI
MO JUCUMILINHE
Tekymiast aTrectaisi OPOBOAMTCS B (opmMe KOHTPOJBHON paboThl, Tecra, pedeparta,
CEMECTPOBOTO 3aaHUSI.
TunoBbie BADHAHTHI KOHTPOJIbHBIX PadoT
KonTposbnas padora Nel
(5 cemecTp, ounasi popma oGyueHms)

Bapuanm Nel

1. I1aTh rOHOIIEH U TPOE AEBYILIEK UTPAIOT B TOPOJIKH. CKOJIBKUMH CIIOCOOaMU OHU MOTYT pa30UThCs Ha
JIB€ KOMaH/Ibl 110 4 yesloBeKa B Ka)KJ0M KOMaH/Ie, €CIIU B Ka)KJ0M KOMaH/ie JOJKHO OBITh XOTs ObI 110
OJIHOMY FOHOIIIE?
2. Jlokaxwure:

Cralci =1

n-k+1
3. Cymma OMHOMMANBHEIX Kod(duimeHToB pasnoxkenus (2nX + 1/2nx)®" pasno 64. Omnpenenuts
cllaraeMoe He cofeprkaliee X.
4. Haiitu 3nauenue ¢pynkiuu F(1234), ecnu F(0)=0; F(1)=1; F(2n)=F(n);
F(2n+1)=F(n)+F(n+1).

5. Pemute cucremy ypaBHEHUI:
y+2
C/IA =1/24.

6. Heopuentuposanusiii rpad G 3aman BepmuHamu {1,2,3,4,5,6,7} u péopamu (1,3); (1,4); (1,5); (1,7);
(2,3); (2,4); (2,7); (3,5); (3,7); (4,6); (4,7); (5,6); (6,7). [TocTpouTh peanuzaiuio rpada, HANTH
[UKJIOMaTHYECKOE YHCIIO M €70 OCTOB.

{c;/cx =1/3,

Bapuanm Neo2.
1. B TypHupe no maxmaram ydacTBytoT 12 uenosek. PaspirpsiBatores 3 mecta. CKOIBKMMHU CIOCOOaMu
MOTYT OBITh pacIpeesIeHbl BEIMTPHIIIHBIE MecTa?
2. Jlokaxwure:
NI k-1 NI
Nn—l + Cn—l = Nn



3. B paznoxenunu (1 + x)" uerBeproiii wien pasen 0,96. Haiitu 3Ha4eHus x ¥ N, €CIIK CyMMa
OuHOMHAIBHBIX K03 durmenton 1024.

4. Pemnts pexyppentHoe cootnomenwue: f(n+2)-3f(n+1)+2f(n)=0, rme neN .

5. Pemnre cucreMy ypaBHEHMI:

A/ +3C) =90,

A/ —2C) =40.
6. OpueHTupoBaHHbIN rpad ¢ MHOKeCTBOM BepmiuH {1, 2, 3,4, 5, 6, 7} 3agan cniuckom ayr {(1, 4), (1, 6),
(2,1),(2,2),(2,6),(2,6),(3,2),(3,4), (3,6), (4,6),05, 2), (5,4), (5 4), (5,5), (6, 2), (6,5), (7, 1), (7,
6)}.
[TocTpouTts peanu3zanuio rpada, MaTpUIly HHIUACHIINA U MaTPHILy COCEJCTBA BEPILIUH.

KonTpoabHnasi padora Ne 2
(5 cemecTp, ounasi popma o6yueHus1)

Bapuanml.

1. CocraBbTe TaONMIy HCTHHHOCTH CIEAYIOLIEH (POPMYIIbI:
(P>R) > (Q->R) > (PvQ) > R)-
2. MeTo10M OT NPOTUBHOIO BBISICHUTE, BEPHO JIU CIEAYIOLIEE CIeA0BaHNUE:
(FvG) > (HAK),(KVL)>M F—>M-
3. be3 nocTpoeHuss HCTUHHOCTHBIX TaOJIUI JOKAKUTE OOIIE3HAYUMOCTb (POPMYJIbL:
—P->(P->Q)-

4. Haittu HaunpocTeiyo GopMy OT TpeX MEPEeMEHHBIX, MOCIEAHUIN CTOI0e1] Ta0IUIIbl HCTUHHOCTH
KOTOPOW MMEET CIEAYIOIINUNA BU:

10111101.
5. [lycts mpenmetHas ob6nacte D = {1, 2, 3}. Onpenennte MHOXKECTBO 3HAYCHUI IBYXMECTHOTO HOHA

A(a, b) Ha nanHo# 0OmacTh. YKaKuTe HEKOTOPBIE U3 HUX: |2 |2

6. YIIpoCTHTE TaHHYIO CXEMY U U300pa3uTe ee.

P Q

| = o) g

Bapuanum 2.

1. CoctaBbTe TaOIUIly UCTUHHOCTH CIEAYIOIIEH (OpMYIIbI:
[(P>Q)A(P>-Q)]—>—P"
2. MeToJ10M OT MPOTUBHOI'O BBISICHUTE, BEPHO JIM CIEAYIOLIEE CIe0BaHuE:
F>G,(KB-H),(Hv-G) F—>-K-
3. be3 nmocTpoeHnss HCTUHHOCTHBIX TaOJIUIl JOKaKUTE OOIIE3HAYUMOCTh (POPMYJIBL:
P->Q—->(PAQ):-
4. Haittu HaumpocTeryro GopMy OT TpeX MEPEMEHHBIX, MOCTIEAHUN CTOI0EI] Ta0IUIIbl HCTUHHOCTH
KOTOPOU MMeEET CIEAYIOIINNA BU:
11000010.

5. Ilycts mpenmertHas obnacts D = {1, 2, 3}. Onpenennute MHOKECTBO 3HAUEHUH JIByXMECTHOTO HOHA

A(a, b) Ha manHO# 00acTH. YKaKUTE HEKOTOPBIE U3 HUX: | 212

6. YIIpoCTUTE TaHHYIO CXEMY B H300pa3uTe ee.




KonTtpoabsnas pa6ora Ne 3
(6 cemecTp, ouHast popma 00yUeHHUsT)

3apava 1. OtnenuTh KOpHU ypaBHEHUs rpadUUECKd U YTOUYHUTD OJWH M3 HUX ¢ TOYHOCTHIO /10 0,001
METO/IOM IOJIOBUHHOTO JIETICHUS:

x*+3x+5=0.
3apayva 2. Beruuciauts o popmyse Cumiicona

\/;+1

OLeHUTD MOTPELTHOCTH MO0 METOAY YABOCHHUS Il1ara BHIYUCIICHUM. BhIuncIeHUs: BECTU € MATHIO 3HaKaMH1
nociie 3ansaToil. CpaBHUTH CO 3HaYEHUEM, HalJiecHHBIM 110 (hopmyiie HeroToHa - JleiioHuma.

¢ dx
_[ , IpUHSB N=8.
4

3anaua 3. Metonom Pynre - Kyrra pemnts 3amgauy Ko nis OY

y'= Xy 0,5y; Y(0)=1 na orpe3ske [0; 0,5] ¢ mmarom h=0,1. Beruucnenus BeCTH ¢ TpeMsi BEPHBIMH
y

3HAKaMH.
3agaua 4. MeTozoM npocroii urepanuu pemuts CJIAY ¢ Tounoctsio 10 0,001 (&=103)

0,63x, +0,05x, +0,15x, = 0,34,
0,03x, +0,34x, +0,1x, = 0,32,
0,15x, +0,Lx, +0,71x, = 0,42.

3agaua 5. Jlana rabnuna 3Ha4YeHUN QYHKINU:

X ‘1,2 1,9 ‘3,3 ‘4,7

f(X) ’ 0,3486 ‘ 1,0537 ’ 1,7844 ‘ 2,2103

Bun ¢pyaxmuun: f(x) =In2,3x — 08 .
X

HaiiTi 3naueHue 3Toi GyHKIMH B TOUKE X = 4, M0JIb3yACh HHTEPIOISILIMOHHBIM MHOTO4JIEHOM
Jlarpanxa. OeHUTH NOTPEMIHOCTD. Pe3ynpTaT HHTEPIOIMPOBAHUS CPABHUTD C BBIYMCIICHUEM 3HAYCHUS
(GYHKIIUY 1O €€ BBIPAXKEHHUIO.

KonTtpoabnas padora Ne 4
(6 cemecTp, ounasi popma 00yUeHMsT)
3agaua 1. CraimoHapHOe pacrpeIeieHue TEMIIEPATyPhl B TEIIOU30JIMPOBAHHOM TOHKOM CTEPIKHE

onHucChIBaeTCs TuHEeHON (yHKIMel. /laHa Tabnuia n3MepeHHBIX TEMIIEPATYP B COOTBETCTBYIOLINX
TOYKaX CTEPKHA:

X |0 ‘2 ‘6 ‘8 ‘10 ‘14 ‘16 20

v 17,2

32 ‘ 29.2

23,3 ‘ 19,9

11,3 ‘ 78 ‘ 2

MeTo10M HauMEHBIIUX KBAJPATOB HANTH ATy QyHKIMIO. OLIeHUTE Ka4yeCTBO MOJyYeHHOTO
MPUOKEHNUS.
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3agava 2. MeTto0M HaMMEHBIINX KBAIPATOB IMOJ00paTh MOKA3aTeIbHYIO (DYHKITHIO 1T CJIETYIOITUM
TaOJIUYHBIM JAHHBIM:

X ‘2,2 ‘2,7 ‘3,5 ‘4,1

y ‘67 ‘60 ‘53 50

3agaua 3. HaGop skcriepuMeHTaIbHBIX 3HAYCHUN X U 'y UMEET BUJI TAOJIUIIBI:

X ‘ 1,20 ‘ 1,57 ‘ 1,94 ‘ 231 ‘ 2.68 ‘ 3,05 ‘ 3,42 ‘ 3,79

vV 12591206158 |125|091|0,66

0,38 ’ 0,21

[TocTpouTh METOJOM HAMMEHBIINX KBAIPATOB SMIUPUYECKYIO (POPMYITY M BHIYUCIUT XapAKTEPUCTUKU
Ka4yecTBa IOCTPOEHHOTO MPUOIMKEHMSL.

Tecer Ne 1
(5 cemecTp, ounasi popma o6yueHms1)

1. CopepXuT 11 KOHEYHOE MHOKECTBO A COOCTBEHHOE MTOJIMHOXKECTBO, SKBUBAJICHTHOE BCEMY
MHOXECTBY A?

1.HuKOr A HE 2 .MHOTIa 3.Bcerma 4 3aBHCUT OT
COJICPIKUT; COJICPIKHT, COJICP)KUT;  YHCIa
HMHOT/a HET. ITOJIMHOKECTB
2. YKaxuTe pazHOCTh MHOXeECTB {a,b,7,1,4} u {1,£,7,5,3}
1.{a,b,4} 2.{a,b,7,1,4} 3.{b4,3,a} 4.{b,7,5,3}

n.n

3. Ornomenue "ObITh cTapiie”: "X crapiie y" sBiseTcs:
1. cumMMeTpuyHBIM;
2. TPaH3UTUBHBIM.
3. pedaeKCUBHBIM
4. >KBUBaJCHTHBIM.
4. Kakoe cli0BO IpeIecTBYeT B cioBape ciaoBy "bank"?

1.banker 2.bans 3. banTt 4.bannepons
5. Kakoit muki B rpade Ha3bIBaeTCs SMIIEPOBHIM?
1. [ukanueckuit MapLIpyT, coaepkaluii Bce pedpa rpada
2. [uxn, cogeprkaniuii neTim
3. [Ipocroii nukn
4. [Huknuyeckuil MapuipyT, coiepskaliuil Bce BepLIMHbI Irpada

6. CKONBKO IIECHTPOB MOXET UMETh HEOPUEHTHUPOBAHHBIN Tpad?
1. Makcumym aBa
2. Onun
3. Heckoabko
4. Hwu omHoro
7. Cxonpkumu criocodbamu u3 sty mudp 1, 2, 3, 4, 5 MOKHO COCTaBUTH TPEX3HAYHOE YUCIIO, YTOOBI

U (PBI HE TTOBTOPSITUCH?
1. 5! 2. 10 3. 20 4. 125

8. CkoJIbKO PallMOHAJIBHBIX YJICHOB COACPIKUTCA B
20

pasnoxennu (v2 +3%/3)
1. 6 2. 18 3. 10 4, 4

12



9. CxonbKO KOCTEH JOMHHO MOXKHO cOoCTaBuTh W3 mudp 0,1,2,3,4,5,6?

1. C? 2. Cg 3. A 4. P,
10 . 1 rpacda, u300pakeHHOro Ha pUCYHKE, MAaTpULla MHIUAECHTHOCTH UMEET BUJL
X1
U1
Uz X
X6 Us
X3
Ug '
Xa Us X5
110000100
110000100 1 01100010
1. 101100010 2.B_000110000
g, 000110000 000011011
000011001 011101000
0110017000 000000111
0 00OO0OOT1T11
010011 010011
3 cl) 0 é 0 é ; 4 1010011
. 1 1 .
A= A0 10100
0 01 011 0010 1 1
110100 110100
110100 110100
11. ins B3BemeHHOro oprpada KpaT4aifliiii MyTh U3 BEPIIUHBI S B BEPIIUHY t
4
a il b
4 2
S 3 t
3 2
-
C 3 d
1. scdt 2. sabt 3. sbt 4. sadt

12. Pemenne peKyppeHTHOIO COOTHOICHUS:
an+2 +2 ans1 -8 a,=27 65", a1=-9, a;=45.
1. -2(-4)"+3-2"+5" 2. 2(-4)"-3-2"+5"
3. -2(-4)-32"5" 4. -2.4"+3.2"+5"

13



Tect Ne 2
(5 cemecTp, ounasi popma oGyueHms)

1. Yemy paBHa 3xBUBaneHIUs BeIcka3biBanuil P u Q, ecou P=0, Q=17

1. 0 2. 1.
2. CymectByeT 11 CKH® y TOXI€CTBEHHO UCTHHHOM (hOpMYJIbI alIreOphl BBICKA3bIBAHHUNA?
1. Her; 2. WHOIJa CYLIECTBYET, a UHOTIA HET;
3. na. 4. 3aBUCHUT OT YHMCJIA DJIEMEHTAPHBIX JTU3bIOHKIIUMA
3. Kak Ha3bIiBaeTCsa CBOMCTBO X V X = X ISl JIOTHYECKOU MEPEMEHHOM X ?
1. 3akon ne Moprana 2. TlportuBopeune
3. HckiroueHHoe TpeThe 4. WneMnoTeHTHOCTh
4. BepHo 11 ciefyrolee cleJOBaHHE:
F—->G(K—>-H),(Hv-G) F—->—-K =
1. BepHO 2. HE BEpHO

5. Orpuranuem npeaukarHoi popmyssl X VY (A(X) A B(y) O C(X, y)) Oymet
1. Ovx 3y (AX) AB(Y) AOC(x, y))
2. AyVx (AX) A—=B(y) AC(x, Y))
3. XV (AX) AB(Y) AOC(X, Y))
4.00Vx Ay (-AX) AB(Y) AOC(X, Y))
6. YkaxxuTe nmpaBuIbHBIC CIICIOBAHMS
1)AAB, AEB, 2) AvB, BEA
3)A—B\C, AA L £ B, 4PWQ,P £Q

12,3 2)1 3)1,2,4 4)3,4
7. Oomesnaunmas popmyina (A—(B—C))«(B—>(A—C)) ectb 3ak0H

1. Jle Moprana 2. CHUIOTH3Ma

3. MOTJIOICHUS IICPEMEHBI TOCHUTIOK

8. CIIH® nnst nannoit popmyiast (XAY) Y AZ) sBisiercs
1. (XAYAZ)UXAY A JZ) A (XAY AZ) A XAY A )
2. (XAY A [Z2)UXA N AZ)UXAZ) UXAY A [Z)
3. (XAYAZ) UXAY A JZ) A [XAY AZ)
4. (XAY AZ)AXA N AZ) A XAY AZ)AXAY A [Z)
Tect Ne3
(6 cemecTp, ounas popma oGyueHus1)

Bapuant Nel
2
1. Otnenure KOpHH ypaBHEHHUS c0S X — X~ = 0 rpadu4ecKH U YKAXKUTE UX KOTUYECTBO.

1)1, 3)3;
2)2; 4)4.
2. OTenuTe KOPHU YpaBHEHUS aHATUTUYECKU U YKAXKHUTE UX KOJTUYECTBO: x® —12x-5=0.
1)1, 3)3;
2)2;, 4)4.
¢ dx
3. Berumciure no popmysie tpanenuii 1 ¢ TouHocThIO 10 0,01, mpuHsB N = 5.
1) 0,51; 3) 0,81,
2) 0,69; 4) 0,99.
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4. Metonom MHOHTeel Jlarparka HaTh skcTpemym dyrkimu f(X,y) = X 2 4 y 2 [IPH YCIOBUH X-Y =
16.

1) M (4; 4);
2) M (8;2);

3)M (25 8);
M (1; 16).

1
j X? sin xdx
5. Beruuciure no popmyse Cumrcona 0
1) 0,2232396; 3) 0,5142317,
2) 1,2122234; 4) 2,0013427.

-6
, ipuHsB N = 10, ¢ TouHocThIO 10

6. 13 TaGnuis

X

1

y

3

13

21

31

43

57

HaWTH 3HaUeHud Y pu X = 3,1, mosib3ysach HHTEPNOISILHOHHON popmynoit HeroToHa.
1) 20; 3) 24;
2) 13,71; 4) 15,82.

{. Imeercs Tabnuna GyHKIHI:

X 0.41 1.55 2.67 3.84
y 2.63 3.75 4.87 5.03

Tpebyercs noay4unTh 3HaYEHUE 3TOW (YHKIMU B TOUKe X = 1,91, mOIB3ysCh HHTEPIOISIMOHHBIM
MHorouieHoM Jlarpanxa.

1) 1,25; 3) 3,35;

2) 2,15; 4) 4,15.

8. Kak cBs3ana cTerneHb HHTEPIIOJISIIMOHHOTO MHOTOWIEHA ¢ KOJTMYECTBOM Y3JI0B HHTEPITOJISIINH?
1) paBHa (=); 3) mensble (<);

2) Gosbiie (>); 4) ue Oosbie (<).

9. B kakoit popMe MOXKHO MOJIYIUTh PelieHUue OOBIKHOBEHHOTO U PEepEeHITUATBHOTO YPaBHEHUS 110
MeTony Oinepa?

1) rpaduk;

2) aHATUTUYECKOE BBHIPAKEHUE;

3) Tabnuiia 3HAYCHUI.

o] o

10. 3nauenue pyHkyu Yy, onpeaensieMoil uddepeHaIbHbIM YpaBHeHHEM Y’ = Y 4 , IpH

HavaJIbHOM ycIoBUH Y(2) = 4, HaliieHHOe MeTo1oM Diiepa ¢ marom h = 0,1 npu x = 2,3 paBHO
1) 9,81, 3) 5,91,
2) 18,78; 4) 20,45.

Bapuant Ne2

1. Otnenute KOpHU ypaBHEHUS rpapUuecKy U YKaKUTE UX KOJIHYECTBO
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T

2-cos (x+ 0 )+ x>~ 3x+2=0.

11, 3)3;

2)2; 4)4.

2. OTenute KOPHU YpaBHEHUS AaHATUTUYECKU U YKQXKHUTE UX KOJTUYECTBO
X —10x+4=0.

1)1 3)3;

2)2; 4)4.

I—"—.I’\J
><|Q_
N[ X

3. Beruncnure o ¢popmysne Cumiicona ¢ Tounoctsto 110 0,0001, mpunss N =10.
1) 1,5012; 3) 2,1432;

2) 0,4857;  4)0,5000.

4. Metonom MHOKuUTeel Jlarpamka HaiiTi skctpemym Gyukiuu f(X; y) = X-y npu ycimoBuu 2X + 3y = 5.

15
DM 1; 3)M(2;3);
5 5 5 1

)M (4; 6),4M(2; 3).
5. Briuncnure no hopmye Tpamneuui
1

Jo-

0 sin-x dx,

npuHsB N = 10 ¢ Tounoctrio 10 0,001.

1) 0,119; 3) 1,012;
2) 0,225; 4) 1,897.

6. 3Has kBagpatThl uncen 5; 6; 7; 8, HalTH KBaapaT yucna 6,25, MoIb3ysACh HHTEPIOSIIIMOHHOM
dhopmynoit HeroToHa.

1) 37,0125; 3) 39,0625;

2) 38,0625, 4)39,0125.

[. Jlana tabnuua 3HauYeHU QyHKINU

x| 321 3228 3242 |325
HalinnTe 3HaueHus y | 2.50651 | 2.50893 | 2.51081 | 2.51188 | ¢yukuun
B TOuke X = 323 5.

1) 2,44081; 3)2,48812;

2) 2,50987; 4) 2,31245.

8. B kakoit popMe MOXKHO MOJIYIUTh PelIeHNe OOBIKHOBEHHOTO JU(DPEepEeHITUAITBHOTO YPaBHEHUS 110
Mmetony [Iukapa?

1) rpaduk;

2) Tabnuna;

3) aHAJIMTUYECKOE BBIPAYKEHUE.

& Kak cBs3ana creneHn HHTCPIOJIATMOHHOT'O MHOI'OYJICHA C KOJIMYECTBOM Y3JIOB I/IHTepHOJ'IﬂIII/IH?
16



1) me 6ombie (<);  3) mensiie (<);
2) paBHa (=); 4) 6onbie (>).

10. 3nauenue GpyHKIMHM Y, onpenensemMoil uddepeHuansHbIM ypaBHeHneM Y'= 1 + X + Y2,
npu HadanbHOM ycaoBuu Y(0) = 1, HaiinenHoe MeToaom Diinepa ¢ marom h = 0,1 mpu X = 0,2 paBHO

1) 1,81; 3) 1,45;
2) 1,56; 4) 1,38.
Yacts B.

Pemmre 3amanue. [lonyyeHHbI OTBET 3aMILIUTE.
B1.MeTtoaoM Moj0BHHHOTO JiefieHus (METO0M IPpo0) yTOUHUTE ¢ TOYHOCTHIO 70 0,01 KOpeHb ypaBHEHHs

x° —x—2=0mna[l;2]

MeTtosoM poCcTOl UTepauy HAMTH TPUOIKEHHOE 3HAaUeHUE KOPHSI ypaBHEHHS
3
X~ —12x — 5 =0 ¢ Tounoctsto 10 0,01 na [—1; 0].

Metonom ["aycca (¢ MOMOIIBI0 pacueTHON TaOIUIIBI) PEITUTh CHCTEMY YPABHCHHIA:

[TocTpouTh MHOTOUJIEH, IPUHUMAIOIINN 3HAUEHUS, 3aJaHHbIE TaOIHLIEH.

B2.
B3.
3x,+2x, +x,=5
x+x,—-x,=0
4x, — x, +5x, = 3.
B4.
X 1 3 4 6
vy —7 |5 8 14
BS.

3anuuuTe Bce U3BeCTHbIE BaM (opMyIibl UNCIEHHOTO UTETPUPOBAHUS.

IIpumepnas TemaTuka pedepaton
(6 cemecTp, ouHast popma o0yueHH)
[TpumeHeHre KOMOMHATOPUKH MPU BBIYUCIEHUN AUCKPETHBIX MAaTEMATUYECKUX CTPYKTYD.
[Tpumenenue rpadoB U ceTell IpU pelieHny 3aay MJIaHUPOBAHUS.
[TpencraBienne nepapxuuecKuxX CTPYKTYp € OMOIIbIO TpadoB.
Kapts! KapHo 1u1st OyneBbix GyHKIUM Tpex (YEThIpeX NePEMEHHBIX ).
CBs3b OyseBbIX (QYHKIMHA ¢ CyMMOH 1O MOAYIIO JBA.
Teopus konupoBanus. KogupoBanue u 1eKOIUPOBAHUE.
3amura uHGOpMaLIUH.
Kpunronorusi.
Kpuntorpadus.
. Kpuniroananus.
. Cucremsl CUHCIICHUS JUIS IIPEICTaBICHHUS UHPOpPMALIUU B OBM.

LCoNoOARWNE

N
= O

[EEN
N

. OCHOBHBIE TIOHATUS BEPOSATHOCTHOW TEOpHUM HH(OPMAIIMKM: CHUTHAJ, JIUCKPETHBIH U
AHAJIOTOBBIN, TUCKPETH3ALUS.

. Usmepenne nndopmanuu. Iutponus. opmymna Xaprau. ®opmyna lllennona.

.Bugel  aBTOMaroB:  MHQOpPMAIMOHHBIE, BBIYUCIUTENbHBIE, KOHEYHbIE, LU(POBHIE,
CHUHXPOHHBIE, ACHHXPOHHbBIE, 0ECKOHEYHbIE, IETEPMUHUPOBAHHBIE, BEPOSITHOCTHBIE, aBTOMATHI
Munu, aBromatsl Mypa, KOMOMHAIIMOHHBIE.
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15. TlpencraBnenre cOOBITHI B aBTOMATE.

16. Yucnennsle MeTo bl aNreOpsl. MeTo] CONpsKEHHBIX TPAIUEHTOB.

17. Yucnennsie MeToapl pemieHus 3amadu Komm ays  oOBIKHOBEHHBIX AuddepeHIInaaIbHbIX
YPaBHEHUU.

18. YucneHHble METO/IbI PEIICHUS HHTETPAJIbHBIX YPABHEHUH.

19. TMocTpoeHre YUCIEHHBIX METOJIOB C MTOMOIIBIO BAPHUAIIMOHHBIX TIPUHIUTIOB.

20. Ywucnennoe pemienue ypaBHeHus [lyaccona: npsiMmpie U UTEpalliOHHBIE METOBI.

21. YucneHHble METOIBI PEMICHUS KpPaeBbIX 3amad it AUQPQGEepeHIMATbHBIX YPaBHCHHI B
YAaCTHBIX MTPOU3BOIHBIX.

22. YucrneHHbIE METO/IbI PEIICHHS CETOYHBIX YPaBHEHUH.

23. Meron Monte — Kapno mnpuOmmKEHHOTO BBIYUCICHUS ONPEACNEHHBIX M KPaTHBIX
HWHTETPAJIOB.

24. TlorpenrHoCTh MAaTEMAaTUYECKOM MOJENU U pe3yibTaTa YHUCICHHOTO PEIICHUS 3a/IauH.

25. UwucneHHbIe METO/IBI PEIICHUS 33124 ONTUMH3AIUH U TOMCKAa MUHIMYMA.

26. YuncneHHOE MHTEPIIOIUPOBaHKE U TU(PepeHITpPOBaHHE.

27. YucrneHHbIe METOIbl MUHUMHU3AINH (DYHKIIMOHAIOB. METO/IbI CITyCKa U YCTaHOBJICHUS.

28. Ilpubnmxenue ynkuuii. [locrpoenne Hamydero npuoInKeHus.

CemecTpoBoe€ 3a1aHUE

(5 cemecTp, ounasi popma 00yuyeHHs1)
1. IlpencTaBuTh B BUJIC OPUEHTHPOBAHHOTO Tpada OTHOIICHUE
p=(V,E),V={2 4,16, 22}, E={(x, y) : x| y — ueTHO}.
2. [IpencraBuTh B BUJIE OPUEHTHPOBAHHOTO Ipad)a OTHOIICHUE
p=(\V,E)V={24,16,22} E={(x,y): (x+y)/6}.
3. OpuentupoBannblii rpad G ¢ mHoxkectBoM BepiuH V = {1, 2, 3,4, 5, 6, 7} 3agaH ciuckoM JIyr
{(1,6),(2,1),(2,3),(3,1),(3,4),(3,6), (5, 1), (5,6),(7,4), (7, 6)}. IToctpouts peanusaiuio rpada,
MaTpUILy HMHIIMJICHTHOCTH ¥ MaTPHUIIbI COCEACTBA BEPIIMH i1 OPUCHTUPOBAHHOTO H
COOTBETCTBEHHOTO €My HEOPUEHTUPOBAHHOTO TpadoB.
4. OpuenTtupoBanHsblii rpad G ¢ mHOxecTBOoM BepuuH V = {1, 2, 3,4, 5, 6, 7} 3agaH CIMCKOM JyT
{(1,2),(1,4),(1,5),(2,4),3,2),3,4),(4,2),(4,5),(5,5).,5,7), (7, 1)}. [loctpouts peanuzaiuio
rpacda, MaTpUIly UHIIMJIEHTHOCTH ¥ MaTPHULIBI COCEACTBA BEPUIMH 11 OPUEHTUPOBAHHOTO U
COOTBETCTBEHHOTO €My HEOPUEHTHPOBAHHOTO TpadoB.
5. HaiiTi MaTpuily paccTOSIHUM, TUaMeTp U paguyc rpada, onpeaeauTb LeHTPalIbHbIe BEPIINHBI.

a) 1 2 5 0) q 2 &

6. [1ns rpada, mpeacTaBICHHOTO CIEAYIONIEH MaTPUIIEH CMEKHOCTH, OTIPEIEITUTE MATPHUITY
WMHIUACHTHOCTH rpada u u300paszure ero rpadhudecku

a) 0)
[0 1 1 0 O]
01110 10000
1 0001
10010 10011
01010 0 01 0 0
7. HeopuentupoBannslii rpag G 3anan BepmuHamu {1,2,3,4,5,6,7} u pédbpamu
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1(1,3); (1.4); (1,5); (1.7); (2,3); (2,4); (2,7); (3,5); (3,7); (4,6); (4.7); (5.6); (6,7)}-
[Toctpouts peanuzanuio rpada, HAUTH MUKIOMATHYECKOE YHCIIO U €r0 OCTOB.
8. OpueHTHpOBaHHBIN rpad ¢ MHOKECTBOM BepiuH {1, 2, 3,4, 5, 6, 7} 3aman ciiuckom ayr {(1, 4),
(1,6),(2,1), (2 2),(2,6), (3,2), (3,4), (3,6), (4,6),(5 2), (5, 4), (5, 4), (5,5), (6, 2), (6,5), (7, 1), (7,
6)}.
[Toctpouts peanuzanuro rpada, MaTpUIly HHIIUISHTHOCTH M MATPUILY COCECTBA BEPIIUH.
9. Onucatsb rpad, 3a1aHHBIN MaTPUIIEH CMEKHOCTH, UCIIONIb3Ys KaK MOYKHO OOJIbIIIE XapaKTePUCTHK.
CocraBUTh MaTpUIly HMHIUJAECHTHOCTH U CBSI3HOCTH (CHIJIBHOU CBSI3HOCTH).
11. TITonp3yscek anroputmom Popaa-bemnamana, HANTH MUHUMAJIBHBIN ITYTh U3 X1 B X7 B
OpUEHTUPOBAHHOM rpade, 3aJaHHOM MaTPHIICH BECOB.

12. TTonp3yscek anroputmoM Kpackana, HalTH MUHUMaJIbHOE OCTOBHOE JIEPEBO ISl
rpada, 3aJaHHOTO MaTpHIICH JUTHH pedep.
13. HaliTu yncna BHyTpeHHEH U BHEITHEH YCTOMYUBOCTH 11l Tpad)oB:

\ 2
1 X, 2) .
2 o X3
X, X, 2
14. OnpenennuTs MUHUMAJIBHOE YUCJIO 4aCC i r X; wel 11 00BEKTOB,
pacmooKeHHBIX B BepiinHax rpada. O6beKThl MpocMaTpuBaroTCcs o pedpam rpada.
X0
Xy
X X
A3
X, » 7
Ag g

15. Nansr nBa rpada

X; X
Xz
X3
X1 5
X3
Xy
Xz
Gl (}2

[IpousBecTr HeMOCPEACTBEHHOE ClIOKEeHHE ATHX TpadoB. COCTaBUTH MATPUIIBI CMEKHOCTH U HANTH ¢
WX TIOMOIIBIO IepecedeHue rpados.
16. Jlans! 1Ba rpada CBOMMH MaTPUIIAMH CMEXHOCTH:

00110 010190
1 01 00 1 0 0 01
R=01001 R=l010120
1 1.0 00 1 0 0 0 1
00110 0001290

CocTaBUTh MAaTPHUILy CMEKHOCTH, COOTBETCTBYIOIIYIO CYMME H ItepecedeHuto rpadoB. Hapucosarthb
JrarpaMMbl UCXOIHBIX U PE3yIbTUPYIONINX IpadoB
17. dansl Tpu rpada:
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| | x[l 12 XW
Xy Xy Xy X3 Xa 3
Gy G, G;

CocraBuTh MX MaTpuibl cMeskHocTd. Hatiti rpad G=(G1 F G2) & Gz u
MIOCTPOHTH €r0 JUArpamMMmy.
18. lansl rpadgpl CBOUMH MAaTPUILIAMH CMEKHOCTH

1010 0110 0110
0001 1000 1001
R, = R, = R, =
1000 0010 11000
0100 1000 0110

Haiitu matpuity cmexxHoctu rpada G = (G1 2 G3) & (G2 2 G3) 1 MOCTPOUTH €ro JuarpamMmmy.

19. Jlns getsipex rpadoB HAWTHU: JTOMOTHEHUE, YUCIOBBIC XapaKTePUCTHKH, 00beTuHEHNE rpadoB a u
d, mepeceuenue rpacdos b u d, komrmosumnwuro rpados ¢ u d.

X1 X
a) b)
X, X, X X,
A Xq X3 X;
p. ¥ p. ¥
c) p.¢] d) p.¢]
X - X p:*]
X5 A3 x5 A3
Xy X4

20. HaiiTi nukioMaTH4eCKue U XpOMaTHUECKUE YNCIIa, YUCIIA BHYTPEHHEH 1 BHEIIHEH yCTOMYUBOCTH
i rpagoB. M3omopdHe! 11 rpadsi?

21. Haiitn 1ekapToBO IpOU3BEIAECHUE TPA]OB.

Xz LA

2)
X3 ¥
¥z /\ ¥s
X3 X1 X3
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22. Mausi rpadel G1 u G2. Haiinure G1 2 Gz, G1 & Gz, G1 4 Gz, G1 X Gp,. [lns rpada G1 & G
Haﬁ[[HTe ManI/II_U:I CMCXKHOCTHU, MHIIUJACHTHOCTHU, CUJIBHBIX KOMIIOHCHT, MapH_Ip}ITOB JUINHBI 2 " BCC
MapIIPYThI JUIMHBI 2, HCXOISAIIME U3 BEPIIUHBI 1.

1) 2)
1 2 & 1 2
G G
1 2 G G
4
3 2
23. Haiimure MaTpuiisl pyHIaMEHTAIbHBIX IUKIIOB, (DyHIaMEHTAIBHBIX Pa3pe30B, PaJANYC U AUAMETD,

MUHHMaJIbHOE MHOXKECTBO MOKPBIBAIOIIUX 1ienei rpada G. SBnsercs nu n300pakeHHbIH rpad
siinepoBbIM? SIBsieTCs i n300pakeHHBIN rpad TTaHaApHBIM?

1) o 2 2)

Tect nmo Teme «OCHOBHBIE IOHATHUS TEOPUH IPAPOB»
(5 cemecTp, ounasi popma oGyueHms1)

1. Kakoe u3 1ByX yTBEpkAECHUI BEPHO:
a) OPUEHTUPOBAHHBIN rpad SBIAETCS YACTHBIM CIy4YaeM HEOPHEHTUPOBAHHOTO Tpada;
0) HEOPUEHTHPOBAHHBIN Tpad SABIAETCS YACTHBIM CIIy4aeM OPUEHTHPOBAHHOTO rpada?
2. [lepeuncnure Bce BOZMOXKHBIE CTIOCOOBI 3a/1aHus IpadoB.
3. Yro xapakTepu3yeT cyMMa 3JIEMEHTOB CTOJIOIa MATPHUIbl CMEXHOCTU HEOPUEHTUPOBAHHOIO
rpada?
4. Yro xapakTepu3yeT CyMMa 3JIEMEHTOB CTPOKU MaTpPHUIbl CMEXHOCTH HEOPUEHTUPOBAHHOIO Ipaga’?
5. Uto xapakTepHu3yeT cyMMa 3JIEMEHTOB CTOJIOIA MAaTPUIbl CMEKHOCTH OPUEHTHPOBAHHOTO rpaga?
6. UTo xapakTepuszyeT cyMMa 3JIEMEHTOB CTPOKH MAaTPHUIbl CMEXHOCTH OPUEHTHUPOBAHHOIO rpada
7. Beerna nu MaTpulia CMEKHOCTH CUMMETPUYHA OTHOCUTENIBHO IJ1aBHOM quaroHanun?
8. Kak mo marpuile CMEKHOCTH OTIPEIEIUTh YUCIIO pedep HEOPUEHTUPOBaHHOTO rpada’?
9. Kak o matpuiie HHIIMJIEHTHOCTH, HE pUCYs Irpad, ONpeaesIuTh €ro MaTPUILy CMEKHOCTHU?

011
10. Moxer nu matpuna |1 ¢ (| ObITH MaTpuULIel CMEKHOCTH HEOPUEHTUPOBAHHOTO rpada?

010

11. Kakue u3 ciaenyrommx yTBEp KI€HUHN ABJISIOTCS IPaBUIbHBIMU:

a) ecJIM MaTpHIla CMEXHOCTH HECUMMETPUYHAs, TO rpad OpUEHTHPOBAHHBIN;

0) eciu rpad) HEOPUEHTUPOBAHHBIHM, TO MAaTPHUIA CMEKHOCTH CUMMETPUYHAS;

B) €CJIM AMArOHAJIbHBIE AIIEMEHThHI MaTPUIIbl CMEKHOCTH — HYJIH, TO Ipad) HEOPHUEHTUPOBAHHBIN?
12. MoseT 11 BepIlnHa, BXOJAIIasl B IIUKJI Ipada, UMETh CTeNeHb, MEHBIIYIO IBYX?

13. Kak Ha3bIBaeTcs MyTh, y KOTOPOTO HAYAJIO MEPBOU YT COBIIAJAET C KOHIIOM MOCIEHEN?
14. Kak Ha3bIBaeTCs MapuIpyT, y KOTOPOIO IIEpBasi BEpLUIMHA COBINAAAET C MOCIEIHEN?

15. Mo>XHO 71 yTBEpXKAaTh, 9TO CHIILHO CBSI3HBIN Tpad BCera COMEePKUT KOHTYP?

16. Kakue n3 cieayronmx MaTpHIl MOJHOCTBIO 33/1a10T Tpad:

a) MaTpHIla UHUUJEHTHOCTH;

0) MaTpHIIa OTHOCTOPOHHEH CBA3HOCTH;

B) MaTpulia CBA3HOCTH;

') MaTPHILIA CUIBHON CBA3HOCTH;

1) MaTpHIla CMEXHOCTHU?
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17. I1o xakoif MaTpuIile MO>KHO 0€3 TOTIOTHUTEIBHBIX BRIYMCICHHH OMPEACIUTD YUCIO KOMITOHCHT
CBSI3HOCTH HEOPHEHTUPOBAHHOTO Tpada:

a) MaTpHIIe CMEXHOCTH;

0) MaTpuIle UHIUICHIINN;

B) MaTpULIE PACCTOSHUIA;

') MaTpHUILIE CBA3ZHOCTHU?

18. MoXeT 71 4nciI0 KOMIOHEHT CBA3HOCTH rpada npeBOCXOAUTh YHCIIO €ro BEpIIUH?

19. BepHo mwin HEBEpHO YTBEPKACHUE, YTO B OPHEHTUPOBAHHOM rpade ¢ KOHTypaMyu MUHUMAIbHBIHA
IIyTh MOXKET COJIEPKaTh KOHTYPHI?

20. Kak Ha3pIBaeTCs CBS3HBIN Tpad 06e3 MUKIOB?

21. IlycTh N — 4Kciio BEpIIKMH, a M — 9rciio pedep B cBA3HOM rpade 6e3 nukioB. Kakue u3
CJIEYIOINX COOTHOLIEHUI BO3ZMOXKHBI:

ayn=m;6)n<m;

B)Nn < m;

r)n>m;

mn>m?

22. CxonbKo pedep UMeeT CBA3HBIN rpad 0e3 IUKIOB ¢ N BepluInHaMu?

23. Yemy paBHO HaMMEHBIIIEE 1 HAUOOJIbIIIEE YHCIIO0 pedep B CBI3HOM rpade 0e3 meresnb U KpaTHBIX
pebep ¢ N BepuHaMu?

24. Yemy paBHO HauMEHBIIIEe U HAanOOJIbIIIee Yrciio pedep B rpade 0e3 meresh u KpaTHBIX pedep ¢ N
BepIIMHAMU?

25. BepHO uiM HEBEPHO ClIeyIOlIee yTBEpkKAcHUE: MUHUMAIbHOE OCTOBHOE JEPEBO MOXKET
COJIEP>KaTh IIUKJIIBI?

26. IlocTpoliTe nepeBO HaMMEHbLIEH 0011el ATUHBL, peOpa KOTOPOTO COEAUHSIOT BEPIIMHBI
MPABIJIBHOTO IIECTUYTOJIbHUKA.

27. CKOJNBKO KOMITIOHEHT CBSI3HOCTH MOXET UMETh JAEPEeBO?

28. MOXHO JI1 IOCTPOUTH JIEPEBO, BCE BEPIIUHBI KOTOPOTO UMEIOT CTENEHb OOJIbIle, YeM eAMHUIIA?
29. Kakast mozenb Teopun rpad)oB aJeKBaTHA CIEAYIONIEH 3a1aue: Pa3nnuHple opraHu3amnuu Xy, ... , Xn
00MEeHHUBaIOTCA HEKOTOpoii nH(popMalel (Tpu 3TOM CBSI3M MOTYT OBITh HallpaBieHHbIMH). Ecnin
MEX/1y OpTaHU3alMsIMU Xi U Xj BO3MOKEH HEMOCPEICTBEHHBIM 00MeH nH(popMaliuel, To 3aTpaThl Ha
HEro COCTaBJISIOT [ij pyOueii. BoaMoxkeH 1 oOMeH nHpopmanmenn Mex 1y IByMsi OpraHu3aIusIMu?
Ecnu Bo3MOXkeH, TO KaK OCYIIECTBUTh ATOT OOMEH ¢ HAUMEHBIIIMMU 3aTpaTaMu’?

30. Kakas monens Teopun rpadoB afekBaTHa cieayroiieit 3agaue: Mimeercs cxema ropoackux 10opor
C MepeKpeCcTKaMH 1, BO3MOKHO, OJHOCTOPOHHUM JIBHKeHHueM. HeoOxonnMo HallTH MapipyT,
COEIUHSIONINI IBe TOUKH Ha KapTe. Kak HallT Takoil MapmipyT MpH YCIOBHUH, YTO €TO JITMHA
MHHUMAaJIbHA?

31. Kakas mozens Teopur rpadoB ajekBaTHa cleayromlei 3agaue: Tpedyercs moCTpOUTh CXeMyY
ANEKTPUUYECKON CETH, B KOTOPOH KJIEMMBbI JOJKHBI ObITh COEIMHEHBI C TOMOIIbIO IPOBOJIOB
HaUMEHbIIEH OOIIEN TINHEL

32. Kakast Mmozens Teopun rpadoB ajeKBaTHa cleayromiei 3aaade: Mimeercs ceThb cBsI3M,
coenuHstomas N y3mnoB. Eciiu BEIAIYT U3 CTPOsi HEKOTOPBIE KAHAJIBI, TO CBSI3b MEXKIY Y3J1aMU MOXKET
ObITh HapylieHa. Kakue kaHaabl MOKHO yAanuTh 06e3 HapymeHus cBsizu? Kakue kaHalbl HY)KHO
yIaJduTh, YTOOBI CBSA3h HE HAPYIIIAach, a 0011as CTOMMOCTh BCEX KaHAJOB ObLJIa MUHIUMAIBEHOM?

33. Kakast Mozenb Teopuu rpad)oB ajeKBaTHa CIEAYIOIIEH 3anade: PazpabaTeiBacTCst IPOSKT
ra3omnpoBo/ia, COSANHSIONIET0 OypOBBIE CKBAKUHBI B MEKCUKAaHCKOM 3aJIMBE C HAXOAIIEHCS Ha
Oepery npueMHoU ctannen. Creayer BHIOpaTh MPOEKT, B KOTOPOM CTPOUTEIHCTBO Ta30MpoOBOAa
MMEeEeT MHHIUMAJIbHYIO CTOUMOCTb.

34. Kakast Mmozenb Teopun rpadoB ajieKBaTHA clieayroriei 3aaade: [Iycte umeeTcs: N n30JMpOBaHHBIX
ropojioB. Kakoe MUHMManbHOE KOJIMYECTBO JOPOT MEXKY HEKOTOPBIMHU TOPOJaMU HAJI0 MOCTPOUTb,
YTOOBI UMETh BO3MOKHOCTD MOMACTh U3 JIH0O0r0 ropoja B Jito00it npyroit? Ecinu 3ananbl paccTosTHUS
MEX1y TOpPOJAaMH, TO KaK BBIOpPATh CETh AOPOT ¢ MUHUMAJIbHOU OOIIEH TITHHON?
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CeMecTpoBOe 3a1aHHE
(6 cemecTp, ouHasi popma o0yueHH)

3apava 1. OtnenuTh KOpHU ypaBHEHUs rpadUUECKd U YTOUYHUTD OJWH M3 HUX ¢ TOYHOCTHIO /10 0,001
MetosioM HproToHa (KacaTenbHbIX):

x> +3x+5=0

3apayva 2. Berunciauts o ¢popmyie Cumiicona

8

J' dx

4 Jx +1
OLEeHUTD MOTPELIHOCTh 0 METOAY YABOCHHUS 1l1ara BEIYUCICHUN. BhIUuCIeHUs BECTU € MATHIO 3HAKAMU
nocie 3ansaToil. CpaBHUTH CO 3HaYeHUEM, HalIecHHBIM 110 (hopmyiie HeroTona — Jleitonmuia.

, TpuHsIB N = 8.

3anpaua 3. Merogom Pynre — Kytra pemmts 3agauy Ko ains Oy

c’)'=5+0,5y;
y

y(0)=1 na orpeske [0; 0,5] ¢ marom h = 0,1. BerurciaeHus BeCTH ¢ TPEMs BEPHBIMH 3HAKAMH.

3anaua 4. Metonom npoctoii ureparuu pemnts CJIAY ¢ Tounoctsio 10 0,001 (€ =107%)

0,63x, +0,05x, +0,15x, = 0,34,
0,03x, +0,34x, +0,1x, = 0,32,
0415x, +0,Lx, +0,71x, = 0,42,

3agaua 5. /lana tabnuia 3HaYeHUN QYHKIINH:

X 1.2 1.9 3.3 4.7
f(x) 0.3486 1.0537 1.7844 2.2103
0,8

f(x)=In2,3x——
Bun QpyHKIMHK: X

Haiitu 3Hauenue 3Toil (pyHKIMHU B TOUKE X = 4, MOJIb3YSICh HHTEPIOISIUOHHBIM MHOTOUJICHOM
Jlarpanxa. OLieHUTh NOTPEIHOCTh. Pe3ynbTaT MHTEPIOIMPOBAHUS CPABHUTD C BBIYMCICHUEM 3HAYCHUS
(GyHKIMHU 1O €€ BBIPAXKEHHUIO.

3apaua 6. CtanmoHapHoe pacnpe/ielieHue TeMIepaTypsl B TEIION30IMPOBAHHOM TOHKOM CTEPIKHE
OTMMCHIBAETCS MUHEHHOM QyHKIMeH. J[aHa TabnuIa N3MEPEHHBIX TEMIIEPATyp B COOTBETCTBYIOLIUX
TOYKaX CTCPIKHA:

X 0 2 6 8 10 14 16 20

y 32.0 29.2 23.3 19.9 17.2 11.3 7.8 2.0

MeTo10M HanMEHBITUX KBAJPATOB HANTH ATy QyHKINIO. OIIEHUTE Ka4eCTBO MOTyYCHHOTO
NPUOITHKEHHUS.

3agaua 7. MerooM HaMMEHBIIUX KBaAPaTOB MOA00OpATh MOKa3aTENbHYIO (YHKIUIO MO CIEIYIOIIUM
TaOJIUYHBIM JAHHBIM:
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X 221273541
y |67 |60 |53 |50
3agauya 8. Habop sxcnepuMeHTanbHbIX 3HAUEHUHN X U  UMEET BUJI TaOJIUIIBI:
X 1.20 1.57 1.94 2.31 2.68 3.05 3.42 3.79
y 2.59 2.06 1.58 1.25 0.91 0.66 0.38 0.21

[TocTpouTh METOI0M HAMMEHBIIUX KBAJAPATOB SMIUPUUECKYIO (POPMYITY U BHIYHCIUThH XapaKTEPUCTUKU
Ka4eCcTBa MOCTPOSHHOTO MPUOIHKCHHSL.

NuauBnayanbHbie 3aJaHNs 1JIS CAMOCTOSATEILHON padoThI
Pa3zoen 7. Yucnennvie memoosi pewieHus 3a0a4 Mamemamuieckou uzuxu.
1. MeTtoa nporoHKY pelIeHus pa3HOCTHBIX YPaBHEHUM.
3anaua. Jlana kpaeBas 3ajaua
7’ X
—u"(x) + x’u(x) =| =—+x* |cos —;
4 2 xe(0);
u(0) =1 u@=0.

COOTBCTCTBYIOH_[aSI eM cucrtema Pa3HOCTHBIX ypaBHCHI/Iﬁ HUMCCT BUA:

N
n=04 " 4
2 4r% +n’ m
U, +|2+—\U,—-U,, = COS—
6 256
n=LN-1

Pemnts 3Ty cucreMy METOAOM NMPOTOHKH JUIS N=4
2. OCHOBHBIE IOHATHUS TEOPUHU PA3HOCTHBIX CXEM: alIPOKCUMALUs, YCTOHUNBOCTh, CXOJIUMOCTb.

3amaua. Microsp3ys METO KOHEUHBIX Pa3HOCTEH COCTABUTH PEIIECHUE KPAEBOM 33144 C TOYHOCTBIO
¢=0,001 , ipu h=0,1:

y"+ xy’—O,SX =1
X 1
y(2)+2y'(2) =1,
y(2,3)=215.

3. PasnocTHas anmpokcumarus 3anaun Jupuxie as ypaBHeHus [lyaccoHa: moctaHoBKa
Pa3HOCTHOM 3a7auy, OLEHKA OTPEIIHOCTH.

3asa4a. UCHOJIB3Ys METO]] CETOK, COCTaBUTh MPHUOIMKEHHOE pelieHne 3aaaun lupuxiie i ypaBHEeHUs

2 2
a_u+a_uzo

2 2
Jlannaca ox" oy B kBazpate ABCD c Bepmunamu A(0;0), B(0;1), C(1;1), D(1;0), B3sB 1mar
h=0,5; T’ — rpanwuia paccMaTpruBaeMoii 001acTu;
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ul, =x+y

4. JIByXcloiHbIE pa3HOCTHBIE CXEMBI /ISl ypaBHEHUS TEIIONPOBOIHOCTHU: IIOCTPOCHHUE,
UCCJIEI0BAHKE ITOIPEIIHOCTH alllIPOKCUMALUU.

2
Ou 0°U
4 Av2
3amgaua. Mcmoas3yst METOJT CETOK, COCTABUTH PEIICHUE YPABHEHHS TEILIOMPOBOAHOCTH ot ox npu

u(x0) =x+1. u(0;t)=0. u06;t)=2t+1 . x[0;06]

3alaHHbIX HAYAJIbHBIX U KPACBLIX YCIIOBUAX

1
TUTS te [0;0’01], mpu h=0,2, o 4 )
5. TpexcrnoiiHast pa3HOCTHAs cCXeMa Uil ypaBHEHUH THIIEPOOIMUECKOTO THIIA.
3amava. Mcnonb3ys METO]] CETOK, COCTABUTh PEIICHHE CMEIIaHHOM 3a/1auyl Ul YpaBHEHHS KOJIeOaHUs
CTPYHBI o’ ox C HaYaJIbHBIMU YCIIOBHUSIMU:
u(x0)=x". u(x0)=cosx xe[o;]
t[0;0,6]

u0,t)=t*. ux;t)=0

U KpaeBbIMHU yCIOBUSIMU , B3sB h=0,2 pu

Bomnpocs! k 3a4ery
(5 cemecTp, ounasi popma 00y4eHHsT)
1. MnuoxectBo. IlonMHOXkecTBo. Ormepauuu HaJl MHOXECTBAMM M HX OCHOBHBIE CBOMCTBA.
JHuarpammsl Diinepa-BenHa.
[lonarue ymnopsaodeHHoil mapsl. Ilpsamoe mnpousBeneHue [ABYyX (HECKOJIBKUX) MHOXECTB.
bunapusie (N-apHbie) oTHOMIEHUS. [IpencTaBieHe KOHEUHBIX OMHAPHBIX OTHOIICHUH rpadamu.
Komb6unaTtopHbie KOHPUTYpaLUu.
[TpuHIUT BKIIOYSHHS U HCKITIOYCHHUS.
[TonmuHomuaneHas Gpopmyina.
PexyppeHTHBIE COOTHOLICHHUSI.
3amauu, NPUBOAIINE K PEKYPPEHTHBIM COOTHOILICHUSIM.
Yucna Gubonayuu.
CriocoOblI penieHust peKyppeHTHBIX COOTHOIIEHUI.
0. CyMMBI 1 peKYppPEHTHOCTH.
1. IIpeoOpazoBaHMsI CyMM.
12. KpaTHble CyMMBI.
13. HexoTopble METOABI CYMMHPOBAHUSI.
14. llenouuncnennsie QyHKINH.
15. AcuMnToTH4YecKre petIeHns: PeKypPEHTHBIX COOTHOLIEHUH.
16. ®opmya cyMmMupoBaHus Diiepa.
17. OcHoBHBIe TOHATHS TeopuH rpados (nceBrorpad, mynbturpad, rpadp U UX OPUEHTHPOBAHHBIE
aHaJIOTH).
18. Crenens BepmuHbl rpada. Teopema o cymme creneHeld BepuinH rpada 1 e€ ciaecTBHe.
19. lMoarpad.
20. I1yTsb, nenp, mpocrast Uerb, UK, TPOCTON IUKIL.
21. Ceszusbie rpadpl. KOMIOHEHTHI CBSI3HOCTH rpada, UX JHUCIIO.
22. Yucno pa3auyuHbIX rpadoB ¢ p BEPIIMHAMU.
23. UzomopodubIie rpadsr.
24. Diinepossl rpadsl. Kputepuii sitnepoBoctu.
25. TaMUIBTOHOBBI Tpadbl.
26. JlepeBbsi. XapaKkTepu3alMOHHAas TEOpEMa.

N

RROooN O~ W
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27. Yxnanka rtpada. [lmanapubsie rpadsl. Ilmockume rpadwl. Teopema Ditnepa m e€ claeacTBus.
Hennanapuocts rpados K5 u K3,3.

28. Packpacka BepimH u péoep rpada.

29. lIsynonsuble rpadsl. Teopema Kenwnra.

30. PackpammBaeMOCTh BEPIIMH IUIAHAPHOTO Tpada MAThI0 KpackaMu. [ MImoTe3a 4eThIpéX Kpacok.

31. Bynesbl QyHKIIH

32. Munnmuzanus 0yaeBbIX QyHKITAN

33. Jloruka npeauKaToB

34. OCHOBHBIC TOHATHUS BEPOSITHOCTHOM TEOPHH WHPOPMALIUU

35. OcHOBBI aIreOphl BEIUETOB U MX MPHIIOKEHUE K MPOCTEUIINM KPUITOTpaQUUECKUM HIH(pam.

36. OmnpeneneHnsi KOHEYHBIX AaBTOMATOB.

37. CriocoObl 3a1aHKs] KOHEYHBIX aBTOMATOB.

Bonpocskl k 3k3aMeny
(6 cemecTp, ounasi hopmMa oOyUeHus1)
MatemaTuueckrue MOJIEIH U YUCIEHHBIE METOIbI.
UucneHHoe pelleHre HeJIMHEWHBIX YPaBHEHUN ¢ OHOU IepeMeHHOoM. IlocTanoBKa 3a1aun.
I'padmyeckoe 1 aHATUTUYECKOE OT/IEJICHHE KOPHEH YpaBHEHHUS.
Meton nonoBuHHOTO AeneHus. Cxema alroputMa MeToja.
Meroa npoctoii urepanuu. OueHka NorpeHoCTH METO1A.
Meron I'aycca. Pacuernast Tabnunia mo cxeMe eJMHCTBEHHOTO JICJICHUSI.
Meroa npocToii uTepauuu.
JlocTaTouHBIE YCIOBUS CXOAUMOCTH UTEPALIMOHHOTO MPOLIEcca.
Oco0eHHOCTh 33a1auu YUClIeHHOTo nTuddepeHpoBaHus.
. Uucnennoe mudepeHmpoBaHrie Ha OCHOBE HHTEPIOSIIUOHHON (popmyiter Jlarpamxka.
. Hucnennoe nuddepeHmpoBanue Ha OCHOBE HHTEPIOISIIMOHHON hopmynbl HeioToHA.
[TocraHoBKa 3a/1a4¥ YUCIICHHOTO HHTErpupoBaHus. O00CHOBaHWE KBAIPATYPHBIX (DOPMYIL.
. @opMyInbl IPSIMOYTOJIbHUKOB.
®dopmyna Tpanenuid. OneHka e€ TOYHOCTH.
. ®opmyna Cumncona. O1eHKa NOrpEeNIHOCTH TI0 METOlY YABOEHHS 11ara BEIYUCICHHUM.
. Metoasl 00pabOTKHM IKCHEPUMEHTAIbHBIX JaHHBIX.
. IlocTaHoBKa 3a/1a4l HHTEPHOIUPOBAHUS QYHKIINU.
. UnTepnonaunonnsiit MHOrowieH Jlarpanxa. CriocoObl €ro HaX0Xk/IeHUS.
. MnTepnonannonnslii MHOrowieH Hpl0TOHA 1711 paBHOOTCTOSIIINX Y3JI0B.
. Meroa HauMEeHbIIUX KBaIPaTOB.
. UucneHHoe pemnieHre OOBIKHOBEHHBIX UG depeHnanbHbIX ypaBHeHui. [loctaHoBKa 3a1aun
Komm.
22. Meron n1oMaHbIX Dijepa.
23. Meron Pynre-Kyrra 4-ro nopsiika TOYHOCTH.
24. Merton ITukapa.

ROoo~NoO~WNE
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IV. IEPEYEHB JINTEPATYPHI, HEOBXOJUMOM JJIsI OCBOEHMS JUCIHUITIJINHBI
4.1 OcHoBHasi IMTEPATYpA
1. Bbamabxo, JI.B. Yucnennsie Meroasl : ydeOHOe mocobue / JI.B. bamabko, A.B. Tommiona ;
MunucrepctBo oOpa3oBaHusi U Hayku Poccuiickoit ®enepaunu, CeBepHbI (ApKTUYECKHIA)
denepanbublil yHHBepcuTeT nMeHn M.B. JlomoHocoBa. - Apxanrensck : CADY, 2014. - 163 c. :
cxeM., Tabm., wi. - ISBN 978-5-261-00962-7 ; To xe [OnexrponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=436331
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banaun, K.B. Marematuueckre MeToasl U MoAelu B SKoHoMuke : yueOHWK / K.B. banaus,
B.H. bauutsikos, A.B. Pokocyes ; pen. K.B. banausn. - 2-e u3z., crep. - Mocksa : M3natenscTBoO
«DmunTay, 2017. - 328 c. - bubauorp. B kH. - ISBN 978-5-9765-0313-7 ; To e [DneKTpOHHBIHA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=103331

bepexnoii, B.B. J[luckperHas wmarematuka : ydyeOHoe mocobue / B.B. bepexnoi,
A.B. lllanomaukoB ; MunuctepctBo o0pa3zoBanus U Hayku PO, denepanbHoe rocyaapcTBEHHOE
aBTOHOMHOE 00pa3oBaTelIbHOE YyupekJeHue Bbiciiero oopa3zoBaHusi «CeBepo-KaBkasckuit
denepanbublil yaHuBepcuTeT». - CraBponons : CKOY, 2016. - 199 c. : wi. - bubmuorp. B kH. ; To
ke [DaexTponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=466802

. Jlexuun mo muWcKpeTHON MaremaTuke : yueOHuk : [16+] / M. H. Bsueiii, B. B. [Togonbckuid,
A. A. PybuoB u nip. — Mocksa : M3natensckuii 1om Briciiei mkosbl 3koHoMuKH, 2021, — 496 c. :
wi. — (YueOHuku Bpicmieid MKOIBI SKOHOMUKH). — PeXuMm AocTyma: 1O TOINMUCKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=615644 (nata obpamenus: 22.08.2021). —
bubmuorp. B k. — ISBN 978-5-7598-1782-6 (B mep.). — ISBN 978-5-7598-2212-7 (e-book). —
DOI 10.17323/978-5-7598-1782-6. — TeKCT : 37€KTPOHHBIIA.

. BepxOunxkwuii, B. M. OCHOBBI YHCIICHHBIX METOJIOB : yueOHuK : [16+] / B. M. BepxOunkuii. —
Uzn. 5-e. — Mocksa ; bepnun : lupexr-Menua, 2021. — 849 c. : un., Tabn. — Pexxum gocryna: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=601641

(mata obpamnenus: 22.08.2021). — bubauorp.: c. 820-828. — ISBN 978-5-4499-1857-4. — DOI
10.23681/601641. — TekcT : 31eKTPOHHBIA.

BepxxOunkuii, B. M. HUucnennsle MeToIbI: JInHEHHas anreOpa U HeMUHEiHbIe ypaBHeHus : [16+] /
B. M. BepxOunikwmii. — U31. 4-¢. — Mocksa ; bepnun : Jlupexr-Menua, 2021. — 435 c. : wi., Tadm.
— Pexxum nocryna: mo moamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=601640
(mata obparmenus: 22.08.2021). — Bubauorp.: c¢. 420-425. — ISBN 978-5-4499-1853-6. — DOI
10.23681/601640. — TeKcT : 3IEKTPOHHBIIA.

WBanucoBa, O. B. /luckpeTHas mareMaTvka ¥ MaTeMaTUYecKas JIOTHKA : ydeOHOe MocoOue :
[12+] / O. B. Banucosa, 1. B. Cyxan. — Mockga ; bepnun : JJupexr-Menua, 2020. — 354 c. —
Pesxxum nmocryna: mo noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=600488
(mata obparenus: 22.08.2021). — ISBN 978-5-4499-1729-4. — DOI 10.23681/600488. — Tekcr :

AIEKTPOHHBIN.

4.2 JlonoJHUTEJIbHAS JINTEPATYpPa

. BacunmweBa, A.B. J[luckperHas wMarematuka : ydyeOHoe mocobue / A.B. Bacuibena,
N.B. llleBeneBa ; MunucrepctBo obpa3zoBanus U Hayku Poccuiickoit @eneparnuun, Cubupckuit
®enepanbHblil yHUBepcuTeT. - Kpacnosipck : COY, 2016. - 128 c. : wi. - bubauorp.: c. 125 -
ISBN 978-5-7638-3511-3 ; To xKe [OnekTpoHHBII  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=497748

I'aBpumuHa, O.H. IlpakTukyM 1o 4nciaeHHBIM MeTojaM : ydebHoe nocobue / O.H. 'aBpummnna,
FO.H. 3axapoB. - KemepoBo : KemepoBckuii rocynapctBeHHsiii ynusepcurer, 2011. - 74 c. -
ISBN 978-5-8353-1180-4 ; To xKe [OneKkTpoHHBIT  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232353

I'mankux, O.b. OcHoBHble mOHATHS Teopuu rpadoB : ydebHoe mocobue / O.b. I'magkux,
O.H. benbix ; MunucrepctBo o0pa3oBanus u Hayku Poccuiickoit @enepanuu, ['ocynapcTBeHHOE
o0pa3oBaTeNbHOE  YUpEXJAEHUE BBICHIErOo mpodeccruoHaabHOro oOpazoBanus «Enernkuit
rocyapcTBeHHbld yHHBepcuteT uM. M.A. byHumnHa». - Enen : Enenkwii rocynapCTBEHHBIN
yauBepcurer uM. U. A. Bynuna, 2011. - 177 c. - bubauorp. B kH. ; To ke [DAeKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=272065

. Huckpernas matemaruka : yuyeOHoe mocooue / FO.}O. I'pomos, O.I'. BanoBa, }0.B. KynakoB u
ap. ; MunuctepctBo oOpazoBaHusi W Hayku Poccuiickoir ®enepanuu, DenepanpHoe
roCyJapCTBEHHOE OIOPKETHOE 00pa3oBaTebHOE YUYPEXJAEHHE BBICIIET0 MPO(EecCHOHATBHOIO
obpazoBanusi «TamMOOBCKMI TOCYTapCTBEHHBI TEXHUYECKUN YHUBEpPCUTET». - TamMOOB
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10.

11.

12.

13.

14.

15.

NznarensctBo ®I'BOY BIIO «TI'TY», 2012. - 128 c. : Tab:ma., ui. - bubmuorp. B kH. - ISBN 978-
5-8265-1074-2 ; To xKe [DneKTpOHHBIH pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=437081

XKuranosa, E.®. /luckpernas maremaruka : yueoHoe nocobue / E.®. Kuranosa ; MunucrepcTBo
obpazoBanust U Hayku Poccuiickoit ®enepanuu, Tomckuii ['ocymapcTBeHHBIH YHUBEPCHUTET
Cucrem Ynpasnenus u Paguosnektponuku (TYCVYP). - Tomck : Onb Konrenrt, 2014. - 98 c. -
bubmuorp.: ¢. 95 - ISBN 978-5-4332-0167-5 ; To xe [Dnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480497

Hsmannos, A.®. UYucnennsle Meroabl ontummsanuu / A.®. M3mannos, B.M. Conoakos. - 2-e
u31., nepepad. u gom. - Mocksa : ®uszmatiut, 2008. - 320 c. - ISBN 978-5-9221-0975-8 ; To xe
[DnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=69317
Kpaxorkuna, E.B. UwucnenHble MeTOABI B HaydyHBIX pacuerax : ydeOHoe mocobue /
E.B. Kpaxorkuna ; MunuctepcTBO oOpazoBaHusi W Hayku Poccuiickoit  ®enepanuu,
QenepanbHOe  TOCYIApCTBEHHOE aBTOHOMHOE OOpa30BaTENbHOE  YUYPEKICHHE  BBICIIETO
npodeccuonansHoro oOpazoBanusi «CeBepo-KaBkasckuil (QenepanbHblii yHUBEPCUTET». -
Crasponions : CKOY, 2015. - 162 c. : un. - bubmmorp.: c. 158-159 ; To xe [DaeKTpOHHBIHA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458055

MuxaiinoB, B.}O. J[luckperHas wmaTemMaTMka Y MOJEIM KOJUPOBAHUS B  3aadax
uHpopMallMOHHON Oe3omacHocTu : ydeOHoe mocobue / B.FO. Muxaiinos, P.b. Masena,
E.O. Kapnyxun. - Canxrt-IlerepOypr : ULl "Untepmenus"”, 2017. - 160 c. - bubnuorp. B KH. -
ISBN 978-5-4383-0140-0 ; To xe [D1eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=482803

OpemkoBa, M.H. UYucnenHole MeTOABI: TEOpUS U AaITOPUTMBI : Yy4yeOHOe mocobue /
M.H. OpemikoBa ; MunucrepctBo oOpazoBanust U Hayku Poccuiickoit @enepanuun, CeBepHbIi
(Apktuueckuit) denepanbHbiii yHuBepcuTeT uMeHu M.B. JlomoHocoBa. - Apxanrenbck : CADY,
2015. - 120 c. : cxem., Tabm. - bubmmorp. B kH. - ISBN 978-5-261-01040-1 ; To xe
[Dnexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=436397
[TIpocomynos, E.B. Kypc nekmuii mo nmuckperHol wmarematuke : ydeOHoe mocobue /
E.B. IIpoconynos ; Cankr-IlerepOyprckuii rocynapctBeHHbI yHUBepcHUTeT. - CaHkT-IletepOypr
: WsmarensctBo Cankt-IletepOyprckoro ['ocymapctBennoro VYuuBepcutera, 2013. - Y. 2.
Marematuueckas joruka. - 74 c. - (Jluckpernas maremaruka). - bubauorp. B kH. - ISBN 978-5-
288-05430-3; ISBN 978-5-288-05431-0 (Y. 2) ; To »xe [Dnextponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=458100

Penpkun, H.II. Juckpernas marematuka : yueOHuk / H.II. Penpkun. - MockBa : ®usmarnur,
2009. - 263 c. - ISBN 978-5-9221-1093-8 ; To xe [Onexrponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=75709.

PyGuunckuii, A.A. JluckpeTHsle MaTeMaTuueckue Mojienu. HauanbHble MOHATUS U CTaHJIApTHBIE
3ajaun : ydyeOHoe mocobue / A.A. PyOuunckuii. - Mocksa : JQupext-Menua, 2014. - 269 c. -
ISBN 978-5-4458-3802-9 ; To xKe [OneKkTpoHHBII  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240557

Cynomnaros, C.B. Jluckpernas maremaruka : yueoHuk / C.B. Cynomatos, E.B. OBunHHUKOBA. -
4-¢ m3n1. - HoBocubOupck : HI'TY, 2012. - 278 c. - (Yuebnuku HI'TVY). - ISBN 978-5-7782-1815-4
; To s)xe [DnexrponHslii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=135675
Tananos, A.B. I'padst u anroputmsl / A.B. Tananos, B.E. Anekcees. - 2-e u3j., ucrp. - Mocksa :
Hanuonaneneiii OtkpeiTeiii Yausepcurer « MHTYUT», 2016. - 154 c. : un. - bubauorp. B kH. -
ISBN 5-9556-0066-3 ; To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428827

Tropunr, C.®. JluckpeTHas MaTeMaTHKa: IIpaKTHYeCKas JHCKPETHAash MaTeMaTUKa W
MaTeMaTHueckas Jioruka : yueoHoe nocodue / C.®. Tropun, FO.A. AnseB. - Mocksa : @uHaHCH U
cratuctuka, 2012. - 383 c. : wi. - bubmmorp. B kH. - ISBN 978-5-279-03463-5 ; To xe
[Dnextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=63603
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16. ®opmanes, B.®. Unucnennsie metob! : yueouuk / B.®. ®opmanes, J1.JI. PeBuznukos. - Mocksa :

Oumsmaraut, 2006. - 399 c. - ISBN 5-9221-00479-9 ; To xe [Dnexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=69333

17. YucnenHsle METOBI : JIAOOPAaTOPHBINA MpakTHKyM / aBT.-cocT. [.W. IlleBuenxo, T.A. Kynukosa ;

MuHuctepcTBO 00pa3oBaHus u Hayku Poccuiickoii deneparuu, denepaibHOE TOCYIaPCTBEHHOE
ABTOHOMHOE O00pa3oBaTelIbHOE YUYPEXKIEHHE BBICIIETO MPOPECCHOHATBFHOIO 00pa3oBaHuUs
«CeBepo-KaBkasckuii penepanpHbiil yauBepcurer». - CtaBponons : CKOY, 2016. - 107 c. : um. -
bubmuorp. B KH. ; To xKe [D5eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457891

V. IIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-

TEJJEKOMMYHUKAIIMOHHOM CETH «MAHTEPHET», HEOBXOIUMBbIX

JUISI OCBOEHUSI TUCHMUIIIMHBI (MOY.JIST)

Ne Ccbliika Ha HanmenoBanue pa3padoTkun
nmn UH(GOPMALMOHHBIN pecypc B JJIEKTPOHHOI (popMme Hoctynnocts
http: www.biblioclub.ru DJEeKTPOHHO-0MOIHOTeUHAS Perucrparus 4epes
cucrema (3bC) 0001  YHUBEPCUTETCKUMN
YHuBepcurerckas OubImoTeka | KOMIbIOTED. B
OHJIAH JlaJibHENIIEM
WHUBU1yaJIbHBIN
HEOTPAaHWYEHHBIA JOCTYIl
n3 r000H  TOYKH, B
KOTOPOH HMMEETCsl AOCTYI
K cetu MIHTepHET
OO0pazoBaTenbHbII Heorpanuuennsliii joctyn

MaTeMaTUYEeCKUM CaiT,
coJiepKallnil MaTeMaTH4YeCKue
MAKETHI JIS1 TIOIIEPIKKH
MIPOBOJIMMBIX 3aHATHI, a TAK¥Ke
METOJINYECKUE pa3paboTKU

http: www.exponenta.ru

OBC UzparensctBa «JIAHb» — | PaboTtats ¢ pecypcom
pecypc, NpeIoCTaBISIOMINN MOJKHO U3 CeTH By3a 0e3
online 10CTyn K Hay4HbIM IIpeABaPUTEIILHON
’KyYpHaJaM U MOJHOTEKCTOBBIM | PETMCTPALIUU WITH U3
KOJUICKIMSIM KHUT Pa3IMYHBIX | JIFOOOW TOYKH MHPA, T]Ie

http: lib.elsu.ru U3JIATEIIbCTB. €CTh JOCTYI K CETH
WWW.E.LANBOOK.COM "UnTtepuer",
IpeBAPUTEIILHO

3aperucTpUpOBaB CBOU
JINYHBIA KaOUHET,
HAXOJSICh BHYTPH CETH
BYy3a.

Maremarnueckuii nopran, Heorpannuennslil noctyn
COZAEPIKALLIMMN pa3AECIIbI:
BBICIIas MaTEMAaTHUKa,
IIpUKJIaHasl MaTEMaTUKa,
IIKOJIbHAsI MaTEMAaTHKa,
OJINMIIMAIHAs. MATEMATHKA.

http: allmath.ru
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http: en.edu.ru

EcrecTBeHHOHAY4YHBIN MTOPTa

Heorpannuennslii foctyn

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UHOOPMAIINOHHBIE CITIPABOYHBIE CUCTEMBI

1. Poccuiickuit
www.school.edu.ru . .
0011e00pa3oBaTeabHbIN CB0OOAHBIHI JOCTYII.
noprai
2. http: www.Krugosvet.ru DJIeKTpOHHAs SHUUKIONEIUS Heorpannuensslii 1octyn
3. [TonnoTekcToBas 6a3a JlocTym K MMOTHOMY TEKCTY
AJIEKTPOHHBIX U3IAHUH, W3JaHUI HA CaliTE BO3MOXKEH
npeIHa3HaYeHHast IS 1ocJie aBTOPHU3ALUH, [T
CTYJEHTOB U aCIIUPAHTOB 3TOr0 HEOOXOIUMO MOTYUHUTh
pa3HbIX CHEIHATbHOCTEH. JIOTHH U MapoJjb B B
ConepxuT y4eOHUKH U UH(POPMALIMOHHO-
yueOHbIe Tocoous, oubmorpaduIeckom oTaene
http: www.iprbookshop.ru MoOHOTpaduH, oubmmoreku (3 srax, 308
MPOU3BOACTBEHHO- ka0., 2 aTax, 206 a). [Tocne
[IPAKTUYECKHE, CIIPABOYHbBIE HOJIyYEHUS Tapois
U3JIaHUs, IEPUOINIECKHE HEOOXO0IMMO MTPOUTH
U3JIaHUs, a TAK¥Ke JIEJIOBYIO JUYHYIO PErHCTPALUIO U B
JTUTEpaTypy Ui nabHenIIeM paboTaTh Mo
MPAKTUKYFOIIIAX CBOWIMH YYETHBIMH
CIEIUAJINCTOB. JTAHHBIMHU.
4, Maremarnuueckas 6ubnanoreka, | HeorpannueHHsli qoctyn
IIOCTOSIHHO MOTIOJIHAEMOE
coOpaHue YHUBEPCUTETCKHUX
y4eOHUKOB, UCCIIEIOBAHUH 110
http: vilenin.narod.ru Mm Books | maremaTtnyeckoMy aHaIu3y,
Books.htm anrebpe, nuddepeHmanpHOM
TE€OMETPHUH U TOTIOJIOTHH,
T epeHIaIbHbIM
YpaBHEHUSAM, MaTEMaTUYECKOI
dusuke.

VIil. JUEH3UOHHOE U CBOBOJHO PACIIPOCTPAHAEMOE INTPOI'PAMMHOE

OBECIIEYEHHE

[Ipu peanuzanmu y4eOHOW AUCIUIUIMHBI TPUMEHSETCS CIENyIoNiee JMIICH3MOHHOE U
CBOOOJTHO PaCIpPOCTPaHIEMOE TPOrPaAMMHOE 00ECTICUCHHE:

- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.
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ViIl. OBOPYAOBAHUE U TEXHUYECKUE CPEJICTBA OBYYEHUS, HEOBXO/NMBbIE
JJIS OCYWECTBJIEHUS OBPA30OBATEJIBHOI'O MPOLECCA IO JUCHUIIJIMHE
(MOJY.JIIO)

Y4eOHple  3aHATAA  TPOBOIATCA B AYOUTOPUAX,  YKOMIUIEKTOBAHHBIX
CIECUUAIU3UPOBAHHON MeEOENIbl0, B TOM WYHCJI€ CTallMOHAPHBIMU WA TEPEHOCHBIMU
TEXHUYECKUMHU CPEACTBAMU OOYUCHHS (MPOCKTOP, SKPaH, KOMIBLIOTEP/HOYTOYK).

CamocrosTenpHas paboTa MPOBOAUTCS B KaOWHETaX, OCHAMIEHHBIX KOMITBIOTEPHOM
TEXHUKOM C BOBMOXHOCTBIO MOJKIIOUEHUS K ceTH « HTepHeT» u odecrieueHueM J10CTyma
B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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