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PABOYAS ITPOTPAMMA JIUCIHHUAIIJIMHBI
b1.0.04.03 IuckpeTrHasi MAaTeMATHKA U YUCJIEHHbIE METOAbI

Hanpasaenne noarorosku: 01.03.02 Ilpuxinannas maTemaTuka u ”HGOpMaTHUKa
HanpasienHocts (mpopuib): KomnbroTepHOoe MOIETMPOBAHNE SKOHOMUYECKUX MPOLIECCOB
KBanundukauus (crenenn): oaxanasp

®opma 00yueHUs: ouHas

HucTutyT: MateMaTuku, €CTECTBO3HAHUS U TEXHUKH
Kadeapa: MateMaTuku 1 METOJUMKHU €€ MPETOo1aBaHUs

ouyHasi popma

OYHO-3a09YHas

3a04Hast popMma

dopma
Kypc 3
Cemectp 5,6
Jlexuui 72
IpakTHYeckux 72
(ceMUHAPCKMX) 3aHATHI
KoncyabTanum 2

JlabopaTopHbIX 3aHATHI

®opma(bl) IPOMEKYTOUHOM
arTecTanuu

I9k3amen-0,3

(5 cemecTp)
3auer ¢ onenkoii— 0,2

(6 cemecTp)

KonTtpoJab 36
Nubie popmbl padoThI -
CamocrosiTesibHasi padoTa 285,5

Bcero yacos: 468

TpynoemkocTb:13 3a4eTHBIX eANHMIL.

Pa3zpaboTunk paboueil mporpaMmabi:
JIOKTOD TMenarornueckux Hayk, npodeccop H.I'. [TogaeBa




I. OPTAHU3AIIMOHHO-METOJIUYECKHUMA PA3IEJ

Henap u3yyeHuss TMCHUILIMHBI. chopMupoBaTh 0a3oBble (hyHIaMEHTAIbHbIE OCHOBBI 3HAHUU
JTUCKPETHOH MaTeMaTUKH W YHCIECHHBIX METOOB; OOECIEYUTh MOHMMAaHUs OyAylmIMMH OakalaBpamu
OCHOBHBIX HJEH, MOHSATUH, TEOPHUM M METOJOB AMCKPETHOM MaTeMaTUKU M YHCICHHBIX METOOB;
BOOPYXUTh 3HAHUSMH, YMEHHMSIMHU M HABBIKAMM, IO3BOJISIONIMMU YCTAaHABIUBATh CBS3b MEXKIY
(byHIaMEHTAIbHBIMH ¥ MPUKIAAHBIMH ~ MaTEMaTHUYECKUMHU  HCCIEIOBaHUSMH, IOATOTOBUTH K
WCIIOb30BAHUIO COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTHUWA IS pElIeHUs] 3aJad JIUCKPETHOU
MaTEMaTHKH, YACICHHBIX METOJIOB U 33/1a4 MpodeCCHOHATBHON eI TeIbHOCTH.

3agaum u3ydeHus AUCHUIIMHBI:
- W3YYCHHE HOBBIX HAYYHBIX PE3YyJbTATOB, HAYYHOM JMTEpPATyphl WM HAYYHO-HCCIIEIOBATEIBCKUX
IIPOEKTOB O TUCKPETHOM MAaTEMAaTUKE U YHUCIEHHBIM METOJaM;
— HCCIeOBaHWE W pa3paboTka MaTeMaTHYeCKHX MOJENeH, aJlropuTMOB, METOIOB IO TEMAaTHKE
MIPOBOJIUMBIX HAYYHO-HCCIIEI0BATEIbCKUX IIPOEKTOB;
- (hopMHpOBaHKE TIPEICTABICHUN 00 OCHOBaX COBPEMEHHOW JHUCKPETHOW MAaTEMATHKH, HABBIKOB PA0OTHI
C aOCTpaKTHBIMM TIOHATHSIMH MATEMAaTHKH, C MPUKIATHBIMU 33JladaMd JTUCHUIUIMHBI M HaBBIKOB
MIPUMEHEHHUSI COBPEMEHHOI'O MHCTPYMEHTAPUs TUCKPETHON MAaTEMAaTUKH;
- chopmupoBaTh 00IIEEe MPEACTABICHUE O MHOTOOOpa3HH MAaTEMATUYECKUX ITOIXO0JI0OB PEIICHHS 33/1a4 U
YUCJIEHHBIX METOJIOB, MUCIOJIb3YEMbIX MPU UCCIEAOBAHUM CIOXKHBIX CHUCTEM B M3y4aeMOW IpeIMETHOU
o0JacTy;
- OBJaJleHue (PyHIAMEHTAIbHBIM 0Opa30BaHUWEM B O0JIACTH UYMCICHHOTO pelIeHHs MpOoeCCHOHATbHBIX
3a7a4 C UCIOJIb30BAHUEM COBPEMEHHBIX BBIYMCIUTEIBHBIX CPE/ICTB.

Mecto aucuumiaunbl B crpykrype OIIOIIL: peanusyercs B pamkax oOs3arenbHOi yacTu Onoka bBl.
JucuunauHel (MOIYIH).

Ilnanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUTLIIIHHE .

K Nuauxkaropsl IInannpyemble pe3ybTaThbl 00yUeHHUs 0 JUCHUIIMHE
o NOCTH/KECHHUS
KOMIIETCHIIUH
KOMIIeTeHIIUH
OIIK-1 3HaTh: 3Haer:

(bakThl, KOHLIEIIH, — Ha BbICOKOM YPOBHE KOHIEMIWH, MPUHIIMIIBI
IIPUHIUIIBI TEOPUH, TEOpHM, CBA3AHHBIX C JUCKPETHOM MAaTeMaTHKOM U
CBSI3aHHBIE C YHCJIEHHBIMU METOJIaMU;
IIPUKIIATHOM =~ METOJIbl IUCKPETHON MAaTEMATHKH;
MaTeMaTUKON U —  CTpOUTH TaOJIMIIBI UCTUHHOCTH JUIsl JOPMYJI JIOTUKH;
UH(POPMATUKOM — mpezacraBieHue OyineBbIX (YHKUUH B BHUIE (hopmyn

3aJIaHHOTO THUIIA;

—  OIepaluy HaJl MHOKECTBAMU;

—  Omepaunuu HaJ MpeauKaTaMu;

—  HccreloBaHWE OMHAPHBIX OTHOIICHWH Ha 3a/JaHHBIC
CBOMWCTBA;

—  BBIOJHATH ONEpalMM HaJ OTOOPAKEHUSIMH U
M0/ICTAHOBKaMU;

—  olepauuu B ajaredpe BHIYETOB;

— mpocreiimme Kpuntorpadpuueckue IMUQpPH IS
1 (ppoBaHUs TEKCTOB,;

—  OCHOBHbIE KOMOMHATOpPHbIE OOBEKTHI;

—  PEKypPPEHTHBIE COOTHOILICHHUS;
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— OCHOBHBIC XapaKTEPUCTHKHU TpadoB; TEOpPETHIECCKHE
CBCJICHHSI 0 OCHOBHBIM YHCICHHBIM METOJaM aireOpel U
MaTEMaTHYECKOTO aHaju3a, 3JICMEHTaM WHTECPIIOIUPOBAHUS
(byHKIIHIA, MeETOoIaM pereHus OOBIKHOBEHHBIX
muddepeHIUANbHBIX  ypaBHEHWH W MeToAaM  00paboTKu
AKCIEPUMEHTAIBHBIX JTaHHBIX;

— MeTOAbl MPUOMIKEHHOTO pEIleHHsT ypaBHEHHUH (MeTon
OUCEKIINH, METO]I POCTON UTEPALIH);

— YHCJIECHHbIE METOABl pEIIeHUs CHUCTEM JIMHEWHBIX
anreOpanvyecKkrux ypaBHEHU,

— WHTEPHOJNpOBaHWE  (MHTEPIONANMOHHAA  (dopMyia
Jlarpamxa, popmynsl HetoTona);

— TpuOIKEHHOE BBIYHCIICHHE onpeeEHHBIX
UHTETPaIoB: (HOPMYJIbI MIPSIMOYTOIBHUKOB, TPANCLUii, Mapado
(popmyna Cumricona);

— YHUCIICHHOE WHTETPUPOBAHUE O0OBIKHOBEHHBIX
nuddepeHIMaNbHBIX ypaBHEHUH (MeTon Diiiepa, MeToa PyHre-
KytTa);

— METOJl  MOCJIENOBAaTEIbHBIX  NPHUOIMKEHUN  (METOJ
[Tukapa);

METOJI HAUMCHBIIIUX KBaJPaTOB 00PaOOTKH 3KCIIEPUMEHTATBHBIX
JTAHHBIX.

YmMmerh:
pa3pabaThiBaTh
AITOPUTMBI,
BBIYHCITUTEILHBIC
MOJIETH U MOJIETN
TAHHBIX JUJIS PEIICHHUS
HAy4YHO-
HCCIICIOBATEITLCKUX
3a/1a4y

Ymeer:

- KoppektHo mnepeBoauTh WHPOPMALKIO C  OJHOTO
MaTeMaTHUYECKOro s3bIKa Ha JPYTOM.

-Pa3pabareiBate MaremaTHueckue, HH(POPMAIMOHHBIE,
MMHTALMOHHBIE MOJIENIN PEaJIbHBIX IPOLIECCOB U SIBIICHUI.

— IlpumensaTe KOMOMHATOpPHBIE KOHQUIypaluu  JUIs
peleHus 3a1a4.

— Pemate pexyppeHTHbIE COOTHOIIEHMSI pPa3IUYHBIMU
crocobamu;

— IIpeobpazoBaTb CyMMBI;

— IlpeacraBnate rpadgpl  pa3IdyHBIMU  crioco0amy,
BBITIOJIHATH OIEepalvy Haj rpadami.

— OTbICKHBATH KOMIIOHEHTBI CBSI3HOCTH B
HEOPUEHTUPOBAHHBIX rpadax, CTPOUTh MHUHUMAIbHOE
OCTOBHOE JIEPEBO.

— OTbICKHMBAaTh KOMIIOHEHTHI CBSI3HOCTH B oprpadax.

— Pemate 3amaun 0 MyTSAX BO B3BEIICHHBIX oOprpadax.
000CHOBaTh  BBHIOOpP  YHUCIEHHOTO MeETOAa  peIIeHUs
MMOCTABIICHHOM 3aJ1a4H,

— Buzers nyTH OLIEHKH €r0 TOYHOCTH,

— IlpuMeHUTH aNrOpuTM UCIOJIB3YEMOTO0 METO/IA.

Baagern:
HaBLIKAMHU
MIPUMEHEHUS
MaTEeMaTHYECKOTO
amnmapara Jis
pELIeHHUs] Hay4YyHO-
HCCIIEN0BATENhCKUX

Baapeer:

- OCHOBHBIMHM CHOCOOaMH KOPPEKTHOI'O IPEJCTaBICHUS
MaTeMaTH4ecKoi HHpOpMaIIIH;

- HaBBIKAMHU BHIOOpAa METOJIOB M CPEJCTB pELICHHUs 3a/ad
MPUKJIaHON MaTeMaTUKU U NHPOPMATHKU;

- HaBblKaMM T[IOWCKA, HHTEpHpEeTalMM M  aHajIu3a
M0JIy4eHHOM HH(OpMaIuy;
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3a1a4

- CIIOCOOHOCTBIO CHUCTEMATHU3HPOBATh (DAKTHI, KOHIICTIIIUH,
IIPUHLUIIBI TEOPUH, CBS3aHHBIC C IIPUKIAJHON MaTEMAaTUKON
1 MH()OPMATHKOM;

- CHOCOOHOCTBIO KPUTHUYECKH OCMBICIMBACT MOJy4YCHHBIC
3HAHUS,

- CcHocoOHOCTBIO HAWTH HECKOJBKO METOJIOB PEIICHHS
3a/1a4M, BEIOpATh U3 HUX ONTUMAJIbHBIN;
- CIOCOOHOCTHIO IPOSIBUTH
MH()OPMALIMOHHYI0O ~ KOMIIETEHTHOCTh B
CUTYaLUsX;

- CHOCOOHOCTBIO IMepellaBaTh pe3yJbTaT MPOBEIECHHOTO
HCCIIEIOBaHUsI B BUAE KOHKPETHBIX pPEKOMEHJAlUi B
TEPMHUHAX MPEIMETHON 00J1aCTH 3HAHUK;

- CHOCOOHOCTBIO IIPUMEHUTH KOMITbIOTEPHBIE
MaTeMaTHYeCKHe MPOrpPaMMBbl JIJIsl pEHICHUs 3a/1a4H.

MaTeMaTUYEeCKYIo,
pa3IMYHbIX

Il. COIEP)KAHUE U OFBEM JJUCHUIIJINHBI
€ YKa3aHHeM KOJIMYeCTBA aKaJeMHYeCKUX YacOB, Bbl/IeJIEHHBIX HA KOHTAKTHYIO padoTy
o0yuawuuxcsi ¢ npenojgaBaresieM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEILHYIO PadoTy

Ounas ¢popma o0y4eHus1

Ne | HauMmeHOBaHHeE Pa3/ieioB H Bcero AYIHTOPHBIE 3aHATHS
n/n TEM 4acoB JIK 3 B Cawm. pab.
5 cemecTp
Pasnen 1. Teopusa 38 8 8 22
MHOICECME.
1. | Tema 1. O0wmue noHsATUA 9 4 2 3
TEOPUH MHOKECTB SI3BIK
TEOPUM MHOKECTB.
2. | Tema 2. OTHOILIEHHS. 13 2 2 9
BuHapHBIE OTHOIIEHUS U MX
CBOMCTBA.
3. | Tema 3. PekyppeHTHBIC 14 2 2 10
COOTHOLLIEHUS
Pa3nen 2. Teopus zpaghos. 93 10 10 3
4. | Tema 4. OCHOBHBIE IOHATHUSA U 21 4 4 13
omnpezeneHus rpaga u ero
HJIEMEHTOB
5. | Tema 5. Onepauuu Haj 24 2 2 20
rpadamu
6. | Tema 6. CriocoObI 3a1aHUS 24 2 2 20
rpada.
7. | Tema 7. Ceru. CereBble 24 2 2 20
MOJIENIU TIPEACTABIIEHUS
uHpopManuu
Paznen 3. bynesa anzeopa. 62 8 8 46
8. | Tema 8. Bysnesbl QyHKIMH 28 4 4 20




Tema 9. MuauMmunsanus
OyneBbIX QyHKINN

20

16

10.

Tema 10. Jloruka npeanuKkaToB

14

10

Paznea 4. Dnemenmot
meopuu Kooupoeanus

28

20

11.

Tema 11. OcHOBHBIE IOHSITUSI
BEPOSTHOCTHON TCOPHH
uHpopManun

14

10

12.

Tema 12. OcHOBBI anreOpsI
BBIYETOB U UX MPHIOKEHUE K
MPOCTEUIITINM
KpUNTOrpapuuecKum
mudpam.

14

10

Pa3gen 5. Koneunvie
aemomamol.

28,7

16,7

13.

Tema 13. Onpenenenus
KOHEYHBIX aBTOMATOB.

14

10

14.

Tema 14. CnocoOsl 3a1aHus
KOHEUYHBIX aBTOMATOB.

147 |4

6,7

Koumpons:

36

Hmozo 6 5 cemecmpe:

252

36

36

1777

6 cemecTp

Pa3nen 6. Yucnennwvie
Memoobl peuieHus
HeJIUHEUHBIX YDAGHEHUIL.

30

18

15.

I'paduueckoe u
AQHAJUTUYECKOE OT/ICJICHHE
KOpHEH ypaBHEHHUsI.

10

16.

MeTo TOJIOBUHHOIO JCIICHUS
(mpo0, bucekyw,
JTUXOTOMUN).

10

17.

Meron urepauuii.

10

Pa3znen 7. Yucnennwie
Memoobl peuteHus cCucmem
JIUHENHbIX anzedpauyecKux
ypasHenuu.

20

12

18.

Pemienue cucrem NMMHEHHBIX
anredpanvyecknux ypaBHEHUN
meTtonoMm ["aycca (cxema
€IMHCTBEHHOTO JICJICHU).

10

19.

HrepanoHHbBIE METOBI
pELICHUs] CUCTEM JIMHEHNHBIX
anreOpanyeckux ypaBHEHUH.
Meton pocToil UTepanuu.

10

Pa3pea 8.
Humepnonuposanue

dyukyuil.

20

12




20.

NHTepnonsimoHHbIi
MHOrowIeH Jlarpanka.

10

21.

HHTCpHOJ’IHHI/IOHHHe
MHoroujaeHsl HproTOHA JJIA
PAaBHOOTCTOAIINX Y3JIOB.

10

Pa3znen 9. Yucnennoe
UHmezpuposanue.

30

18

22.

ITocTanoBka 3aJa4uu
YHUCJICHHOI'O MHTCTPUPOBAHMA.

10

23.

KBanpatypubie
dbopmyibr. DopMyITbI
MPSIMOYTOJIbHUKOB.

10

24,

dopMyna Tparenui.
®Popmyna CuMmicona.

10

Pa3pen 10. Yucnennoe
UHmMeZpuposanue
00bIKHOBEHHBIX
oughgpepenyuanvrvix
YPAa8HEeHUuU

30

18

25.

IToctanoBka 3agauu Komu.

10

26.

Merton nomaHbIX Dusepa.

10

27.

Merton Pynre-Kyrra 4-ro
nopsijika TouHocTd. Metoa
ITuxkapa.

10

Pa3zpen 11. Memoowt
oopadbomku
IKCHEPUMEHMATTbHBIX
OaHHDbIX.

20

12

28.

Meton HaMMEHBIINX
KBaJ[PaTOB MMOCTPOCHUS
npubimxaomeil GyHKImm.

10

29.

NHTtepnonanus cruiaiiHamu.

10

Paznen 12. YwnciaenHbie
METOAbl PpelIeHuss  3a4a4
MaTeMa -THYeCKO# (pu3uKu.

15

30.

ITocTpoeHne pa3HOCTHBIX
cxeM. [IpuHnmn Makcumyma
JUISl Pa3HOCTHBIX CXEM.
Teopus yCTOMUUBOCTH
Pa3HOCTHBIX CXEM.

15

Pasznen 13.Metoabl
pemeﬂml CETOYHBIX
YPaBHEHHI.

14,8

8,8

31.

[Ipumenenue merona Axkobu u
3eiienst K peeHuIo
CETOYHBIX YpaBHEHHU. MeToa
nporoHku. IIpumenenne

14,8

8,8




MOTIEPEMEHHO TPEYTOJIBHOTO
UTEPaIlMOHHOTO METO/Ia K
MOJIEJILHOU 3aJaue.

Konumpons:
Hmozo 6 cemecmp: 180 36 36 107,8
HUroro: 468 12 12 285,5

OuHno-3a04Hast Gpopma 00yUeHUS He peain3yeTcs

3aounas ¢popma o0yueHus He peaau3yercsi

111. OHEHOYHBIE MATEPHUAJIBI JJIsI MTPOBEJEHUSA ATTECTAIIUA
OBYYAIOIIUXCHA ITO JUCHUTTJIMHE
Tekymiass arrecranus MNPoBOAUTCS B (opMe KOHTPOJIbHOW paboThl, TecTa, pedepara,
CEMECTPOBOTO 3a/IaHUS.

TunoBbie BApDHAHTHI KOHTPOJIbHBIX padoT
KonTpoabsHnasi padora Nel
(5 cemecTp, ounasi popma oGyueHms1)

Bapuanm Nel

1. TIaTh rOHOMICH U TPOE JEBYIIEK UTPAIOT B TOPOJIKHU. CKOJIBKUMHU CIIOCOOaMH OHH MOTYT pa30HTHCS Ha
JIBE KOMaH/IbI 110 4 YeJloOBeKa B KXKIOW KOMaH/Ie, €CITU B K&KIOH KOMaH/IE JOJKHO OBITh XOTS OBI 110
OJIHOMY IOHOIIE?
2. Jlokaxwure:

ChalCl=—"

n-k+1
3. Cymma OuMHOMHANBHBIX KOA(QUIMEHTOB pasioxkenus (20X + 1/2nx)®" pasno 64. Omnpenenuts
cliaraeMoe He coJieprkaiiee X.
4. Haiitu 3nauenue ¢pyukiun F(1234), ecnmu F(0)=0; F(1)=1; F(2n)=F(n);
F(2n+1)=F(n)+F(n+1).

5. Pemure cucrteMy ypaBHEHM:
y+2
C/IA =1/24.
6. Heopuentuposannslii rpad G 3agan BepummHamu {1,2,3,4,5,6,7} u pé€opamu (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). IloctpouTs peanuzaruto rpada, HANTH
IUKJIOMAaTHYECKOE YHCIIO U €T0 OCTOB.

{c;/cx =1/3,

Bapuanm Ne2.
1. B TypHupe no maxmaraM y4acTBYIOT 12 yenoBek. PasbirpsiBatorcs 3 mecta. CKOJIBKUME CIIOCOOaMU
MOTYT OBITH pacrpeieNieHbl BIUTPBIIIHbIE MecTa?
2. lokaxure:

Ny, +Coy =R

3. B pasnoxennu (1 + x)" uerBepToiii wieH pasex 0,96. Haiitu 3HaueHus x U N, eciu cymMa
OouHOMUaNbHBIX KO3 dunnenton 1024.
4. Pemuth pexyppentHoe cootHomenue: f(n+2)-3f(n+1)+2f(n)=0, rne neN .
5. Pemmre cucrteMy ypaBHEHMI:



A +3CY =90,

A —2C} =40.
6. OpueHTupoBaHHbIN rpad ¢ MHOXKeCTBOM 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),(5 2), (5, 4), (5, 4), (5,5), (6, 2), (6,5), (7, 1), (7,
6)}.
[TocTpouTts peanuzanmio rpada, MaTpUIly HHIUIASHIIMNA U MaTPUILy COCEACTBA BEPIIHH.

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

Bapuanml.
1. CocTaBbTe TaOIMIy HCTHHHOCTH CIICAYIONIEH (POPMYJIBL:

(P>R) > (Q—>R)—>(PvQ)—>R)*
2. MeToaom OT MPOTUBHOTO BBIACHUTE, BEPHO JIU CIEAYIONIEE CIEIOBAHUE:
(FvG) > (HAK),(KvL)»>M F—>M:-
3. be3 nmocTpoeHnss HCTUHHOCTHBIX TA0JIUIl JOKAKUTE 00IIE3HAUNMOCTh (DOPMYIIBI:

—P—->P->Q):
4. Haittn HaunpocTteiryo GopMy OT TpeX MEPEMEHHBIX, MMOCIAEAHUN CTOI0eI] TaOIUIbl HCTUHHOCTH
KOTOPOW MMEET CIEAYIOIINNA BU:
10111101.
5. Ilycts mpenmetHas obmnacts D = {1, 2, 3}. Onpenennure MHOKECTBO 3HAUEHUI ABYXMECTHOTO HOHA

A(a, b) Ha ganHO# 00acTH. YKaKUTE HEKOTOPHIE U3 HUX: 12,12,

6. YripocTuTe JaHHYIO CXeMy U u300pas3ure ee.

P Q

| P Q -

2

Bapuanm 2.

1. CoctaBbTe TabIUIY HCTUHHOCTH CIICTYIOIICH (hOPMYIIBI:
[(P>QA(P>—Q]—>—P:
2. MetoaoM OT MPOTUBHOTO BBISICHUTE, BEPHO JIU CIIEYIOLIEE CIIEI0BAHUE:
F—>G,(KBE—H),(Hv-G) F—>—K-
3. be3 mocTpoeHnss HCTUHHOCTHBIX TA0JIUIl JOKAKUTE 00IIe3HAUNMOCTh (DOPMYIIBI:
P—>@Q—>(PArQ)-
4. Haittu HaumnpocTeiyro GopMy OT TpeX MEPEMEHHBIX, MOCIEAHUN CTOI0e1] TaOIUIbl HCTUHHOCTH
KOTOpPOM UMEET CIIEAYIOIIUN BUIL:
11000010.

5. [lycte mpenmetHas o6macte D = {1, 2, 3}. Onpenennte MHOKECTBO 3HAYCHUI TBYXMECTHOTO HOHA
A(a, b) Ha naHHO# 007acTH. YKQKUTE HEKOTOPHIC U3 HUX: |2 |2

2617497
6. YpocTuTe JaHHYIO CXeMy U H300pa3uTe ee.

- B




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

3anava 1. OtnenuTh KOpHU ypaBHEHUs rpadUUeCKd U YTOUYHUTD OJWH U3 HUX ¢ TOYHOCTHIO /10 0,001
METO/IOM IOJIOBUHHOTO JIETICHUS:

x*+3x+5=0.
3anava 2. Beruucauts o popmyie Cumiicona

©dx
I , MpUHSIB N=8.
4

\/;+1

OLEHUTD MOTPELUIHOCTh 0 METOAY YABOCHUS I1ara BHIYMCICHUM. BhIunCcIeHUs BECTU € MATHIO 3HAKaMU
rocie 3ansaToil. CpaBHUTH CO 3HaYeHUEM, HalieHHBIM 110 (hopmyiie HeroToHa - JleiioHuma.
3anaua 3. Metonom Pynre - Kyrra pemnts 3agauy Ko nis OY

y'= Xy 0,5y; Y(0)=1 ua otpeske [0; 0,5] ¢ marom h=0,1. BeruricieHus BecTH ¢ TpeMsi BEpHBIMU

3HaKaMH.
3anaua 4. Metonom npoctoii ureparmu penuts CJIAY ¢ Tounoctsio 10 0,001 (£=107%)

0,63x, +0,05x, +0,15x, = 0,34,
0,03x, +0,34x, +0,Lx, = 0,32,
045x, +0.1x, +0,7Lx, = 0,42

3agaua 5. Jlana rabnuina 3HaYeHUN QYHKINU:

X ’1,2 ‘1,9 ‘3,3 ‘4,7

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

Bun dpyakiuu: f(x) =In 2,3x —%.
X

HaiiTi 3nauenue 3Toil GyHKIIMHU B TOUKE X = 4, MOJIb3yACh HHTEPIOISILIMOHHBIM MHOTO4JIEHOM
Jlarpanska. OLIEeHUTb OTPEIIHOCTb. Pe3ybTaT HHTEPIONMPOBAHUS CPABHUTD C BBIYMCICHUEM 3HAYCHHUS
(GYHKIUH 110 €€ BBIPaKEHUIO.

KonTtpoabnas padora Ne 4
(6 cemecTp, ounasi popma 00yUeHHsT)

3anaua 1. CtaunoHapHOe paclpeielleHne TEMIIEpaTypsl B TEIJION30JIMPOBAHHOM TOHKOM CTEPIKHE
OINHMChIBaeTCs NTuHEeHON QyHKIuel. Jlana Tabnuia n3MepeHHBIX TEMIIEPATyp B COOTBETCTBYIOLIUX
TOYKAaxX CTEPKHS:

X |0 ‘2 ‘6 ‘8 ‘10 ‘14 ‘16 20

v 17,2

32 ‘ 29,2

23,3 ‘ 19,9

11,3 ‘ 7.8 ‘ 2

MeTo10M HauMEHBIIUX KBAJPATOB HANTH 3Ty QpyHKIMIO. OLIEHUTE Ka4yeCTBO MMOJyYeHHOTO
NPUOITHKEHHUS.



3apava 2. MeTto0M HaMMEHBIIMX KBAAPATOB IMOJ00paTh MOKA3aTEIbHYIO (DYHKITHIO 110 CJIETYIOITUM
TaOIUYHBIM TAHHBIM:

X ‘2,2 ‘2,7 ‘3,5 ‘4,1

Vv ‘67 ‘60 ‘53 50

3apava 3. HaGop skcnepruMeHTaNbHBIX 3HAYEHUN X M Y UMEET BUJ] TaOJIUIIBI:

X ‘ 1,20 ‘ 1,57 ‘ 1,94 ‘ 231 ‘ 2,68 ‘ 3,05 ‘ 3,42 ‘ 3,79

V1259|206 158 ]|125]|0,91 0,66

0,38 ‘ 0,21

[TocTpouTh METOJOM HAaMMEHBIINUX KBAIPATOB SMIUPUIECKYIO (POPMYITY M BEIYUCIUTH XapaKTEPUCTUKU
KayecTBa MOCTPOCHHOTO MPHOIMKEHHS.

Tect Ne 1
(5 cemecTp, ounasi popma oGyueHms)

1. CopepxuT I KOHEYHOE MHOXKECTBO A COOCTBEHHOE ITOJIMHOYKECTBO, SKBHBAJICHTHOE BCEMY
MHOXECTBY A?

1.HuKOrNa HE 2.MHOrma 3.Bcerma 4.3aBHUCUT OT
COJICPXKHUT; COJICPXKHUT, COJICPXKUT; YHCIIA
HHOT A HET. MMOJIMHOYKECTB
2. VYKaxwurte pa3HOCTh MHOXECTB {a,b,7,1,4} u {1,£,7,5,3}
1.{a,b,4} 2.{a,b,7,1,4} 3.{b,4,3,a} 4.{b,7,5,3}

n.n

3. OtHomenue "0bITh cTapmie': "X crapiie y" sBisercs:
1. cumMeTpuUyHbIM;
2. TPaH3UTHUBHBIM.
3. pedrekcCuBHBIM
4. SKBHBAJICHTHBIM.
4. Kaxoe croBo npeAmecTByeT B cioBape ciioBy "bank"?

l.banker 2.bans 3.bant 4.bannepoin
5. Kakoit nukn B rpade Ha3bpIBaeTCs SUIEPOBLIM?
1. Huxnudeckuit MapuipyT, cofepkaniuii Bce pedbpa rpada
2. [uxki, conepxammii neTim
3. [Tpocroit nukn
4. [uknuyeckuii MapmpyT, coiepsKallnii Bce BepIIMHbBI Tpada

6. CKOJIBKO IIEHTPOB MOXET UMETh HEOPHEHTUPOBAHHBIN rpad?
1. Makcumym Ba
2. Omun
3. Heckoabko
4. Hwu omnoro
7. Cxonpkumu criocodbamu u3 msatu mudp 1, 2, 3, 4, 5 MOKHO COCTaBUTH TPEX3HAYHOE YUCIIO, YTOOBI

UG Pl HE TOBTOPSIIUCH?
1. ol 2. 10 3. 20 4. 125

8. CkoIIbKO panOHAJIIBHBIX YJICHOB COACPIKUTCA B

20
Pa3oKEHUN (2 +3/3)
1. 6 2. 18 3. 10 4. 4

10



9. CxonbKO KOCTEH JOMHHO MOXXHO cocTaBuTh u3 mudp 0,1,2,3,4,5,6?

P,

1. C} 2. ¢ 3. A 4,
10 . JIns rpada, n3o0pakeHHOT0O Ha pUCYHKE, MAaTPHUIA HHITUACHTHOCTH UMEET BU]T
X1
U1
us X
X6 Ua
X3
Ug '
Xa Us X5
11 00O0O01O00O0
110000100 1 01100010
1. 101100010 2.B_000110000
B_000110000 000011011
000011001 011101000
0 00O0O0OOT111
01 0011
01 00101
3 1 01011 4 1010 11
A_0 10100 L0 10100
11 0100 110100
110100 110100
11. /Ins B3BemeHHOro oprpada KpaT4alluil MyTh U3 BEPIIMHBI S B BEpLIUHY t
a 4 b
5 t
-
C 3 d
1. scdt 2. sabt 3. sht 4.

12. Perrenue peKyppeHTHOTO COOTHOIIICHHS:
an+2 +2 an+1 -8 ay=2765", a1=-9, ay;=45.
1. -2(-4)"+3-2"+5" 2. 2(-4)"-3-2"+5"
3.-2(-4)"-3-2"-5" 4. -2.4"+3.2"+5"

11
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Tect Ne 2
(5 cemecTp, ouHasi popma 00yUeHHUsT)

1. Yemy paBHa 3kBHBajieHIIMS BbickazbiBaHui P u Q, eciin P=0, Q=17

1. 0 2. 1.
2. CymectByet 11 CKH® y ToXecTBEeHHO HCTHHHOM (POPMYJIbI alireOpbl BRICKa3bIBAaHUH ?
1. wer; 2. WHOT/A CYIIECTBYET, a HHOTIa HET;
3. na. 4. 3aBHUCHUT OT YHCJIA DJIEMEHTAPHBIX AUIBIOHKLINN
3. Kak Ha3bIBaeTcsi CBOMCTBO X V X = X IS JIOTHUECKOM NepeMEHHON X?
1. 3akon ne Moprana 2. TlporuBopeune
3. HckirodeHHOe TpeThe 4. WneMrnoTeHTHOCTh
4. BepHo 1u cieayooniee ciaeaoBaHue:
1. BepHO 2. HE BEPHO

5. Otpurianuem npeaukarHon popmysbel IX VY (A(X) AB(y) [ C(X, y)) Oyaer
1. Ovx 3y (AKX) AB(Y) ALIC(X, Y))
2. yvx (A(X) A=B(y) AC(X, ¥))
3. XV (AX) ABY) AC(X, Y))
4.00Vx 3y (-AX) AB(Y) AC(X, Y))
6. Ykaxure IIpaBUJIbHBIC CJI€OOBaHUA.
1)AAB, AEB, 2) AvB, BEA
3)ABVC, AAL £ B, 9)PQ,P £Q

12,3 2)1 3)1,2,4 4)3,4
7. Oome3naunmas popmyina (A—(B—>C))¢(B—>(A—C)) ectb 3ak0H

1. Jle Moprana 2. cwIoru3Ma

3. TOrJIONIeHUS HIepEMEHBI TTOCHUTOK

8. CIAH® nns nannoii popmyisl (XAY) Y AZ) sBrsieTcs
1. (XAYAZ)UXAY A JZ) A (XAY AZ) A XAY A )
2. (XAYA 12)UXA NAZ) UXAZ) UXAY 1 [2)
3. (XAYAZ) UXAY A JZ) A [XAY AZ)
4. (XAY AZ)AXA N AZ) A XAY AZ)AXAY A [2)
Tect Ne3
(6 cemecTp, ouHasi popma o0yueHHs)

Bapuant Nel
1. Otnenure KOpHU ypaBHEHHUS COS X — X 2= rpadUyYECcKu U YKKUTE UX KOJIUYECTBO.
11, 3)3;
2)2; 4)4.

3
2. OTenute KOPHU YpaBHEHUS aHATUTUIECKH U YKXKHUTE UX KolmdecTBo: X — 12X —5=0.
1)1; 3)3;

2)2; 4)4.
¢ dx
3. Beruucnure no popmysie tpanenuii 1 ¢ TounocTho A0 0,01, mpunss n = 5.
1) 0,51, 3) 0,81;
2) 0,69; 4) 0,99.

12



4. Meronom MHOkuTenel Jlarpamka Haiita skcTpeMyM QyHkimn f(X,y) = X 2+ y ? IIPU YCIOBUU X-Y =
16.

DM (4;4);  3)M(2;8);

2)M(8;2); 4)M(1;16).

1
sz sin xdx

5. Beruucnure mo ¢popmyine Cummcona 0 , ipuHsAB N = 10, ¢ TOYHOCTHIO 10°

1) 0,2232396; 3) 0,5142317,;

2) 1,2122234; 4) 2,0013427.

6. 13 TaGnuis

X 1 2 3 4 5 6 7
3 7 13 21 31 43 S7

HaiiTu 3Ha4YeHus Y rpu X = 3,1, MONb3ysACh HHTEPIIOISIIMOHHOM (hopmyioi HeroToHa.
1) 20; 3) 24;
2) 13,71; 4) 15,82.

7. imeercs Tabmuna GyHKITUI:

X 0.41 1.55 2.67 3.84
y 2.63 3.75 4.87 5.03

Tpebyercs momyuuTh 3Ha4eHHE ITOM QYHKIIMU B TOUKe X = 1,91, monb3ysach HHTEPIOISIIIMOHHBIM
MHOrowieHom Jlarpanxa.

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

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

8. Kak cBs3aHa cTeneHb HHTEPIOISIIUOHHOTO MHOTOUWIECHA C KOJIMYECTBOM Y3JI0B MHTEPIIOSIIIHH?
1) paBna (=); 3) mensblue (<);

2) 6oubie (>); 4) He Ooupire (<).

9. B kakoit popmMe MOKHO NOJTYUUTh PELIeHHEe OOBIKHOBEHHOTO TU(HEPEHIINATBLHOIO YPaBHEHUS 110
Meroxay Ditepa?

1) rpaduk;

2) aHaIUTUYECKOE BBIPAKEHUE;

3) Tabnuna 3HaYCHU.

ol o

10. 3navenue QpyHKIMH Y, onpeaessieMoil muddepeHaTFHBIM YpaBHEHHEM Y = Y 2+ , IpA
HavaabHOM ycioBuu y(2) = 4, HaliieHHOe MeTo10M Ditniepa ¢ marom h = 0,1 nipu x = 2,3 paBHO
1) 9,81; 3) 5,91,

2) 18,78; 4) 20,45.

Bapuant Ne2

1. Otnenute KOpHU ypaBHEHUS rpaUUEcK U YKAKUTE UX KOJIUYECTBO

13



T

2-c0s (X + 6)+x2—3x+2:0.

1)1, 3)3;

2)2; 4)4.

; OTI[CJ'II/ITC KOpHH YpaBHCHHA aHAIIUTUYCCKHU U YKAXKUTEC UX KOJIMYCCTBO
x°—10x+4=0.

11, 3)3;

2)2; 4)4.

% dx
X2
3. Beruuciure no popmyne Cumrcona 1 ¢ Tounocthto 710 0,0001, mpunse n =10.
1) 1,5012; 3) 2,1432;

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

4. Metonom mHOKuUTeel Jlarpamka HaiiTi skctpeMmym Gyukiuu f(X; y) = X-y npu ycmoBuu 2X + 3y = 5.

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

HM(4;6)4M(2; 3).
5. Beraucnure no gpopmyse Tpanenuii
1

[

0 sin-x dx,

npussB N = 10 ¢ Tounoctsio 10 0,001.

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

6. 3Has kBagpatThl uncen 5; 6; 7; 8, HaliTH KBajapaT yucia 6,25, MoJIb3ysCh HHTEPIIOJSIIIHOHHOM
¢dopmyoit HeroToHa.

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

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

7. Jlana Tabnuia 3HauYeHUN QyHKIIMH

X | 321 322.8 324.2 325
Hatinure 3HaueHNS y | 2.50651 | 2.50893 | 2.51081 | 2.51188 | dyHKIUHM
B Touke X = 323,5.

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

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

8. B kakoit popmMe MOKHO NOJTYUHUTh PELIeHHE OOBIKHOBEHHOTO TU(HEPEHIINATBLHOIO YPaBHEHUS 110
Merony Ilukapa?

1) rpaduk;

2) Tabnuna;

3) aHaNUTHUYECKOE BBIPAKEHHUE.

& Kak cBsi3aHa cTeneHn HHTCPNOJATUOHHOT'O MHOT'OYJICHA C KOJIMYECTBOM Y3JIOB I/IHTepHOJ'ISII_[I/II/I?
14



1) He 6onbmie (<);  3) meHblie (<);
2) paBHa (=); 4) 6onbmie (>).

10. 3Havenue GyHKIMH Y, onpeenseMoi qudhepeHIHaTbHbIM ypaBHeHHeM Y'= 1 + X + Y2,
npu HadaiapHOM ycnoBuH Y(0) = 1, HaitneHHoe MeTonoM Ditiepa ¢ marom h = 0,1 mpu X = 0,2 paBHO

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

Pemre 3ananue. [1ony4dyeHHbIN OTBET 3aMUIIUTE.

B1.MeTo0M 110JIOBUHHOTO JesIeHus (METOA0M IIp0o0) yTouHUTE ¢ TOUHOCTHIO 110 0,01 KOpeHb ypaBHEHUs

x° —x—2=0mnal[l;2]

B2. MeTomoM mpocToi uTepanuy HAauTH MpUOIMKEHHOE 3HAYCHHE KOPHS YPaBHEHUS
3
X~ —12x— 5= 0 ¢ rounoctsto 10 0,01 Ha [—1; 0].

B3. Mertonom ['aycca (c moMoIipi0 pacueTHOM TaOIUIIbI) PEIIUTh CUCTEMY YPaBHEHUI:

3x, +2x,+x,=5
x+x,-x;=0

4x, —x, +5x, = 3.

B4. ITocTponTh MHOTOYICH, MPUHUMAFOIINKI 3HAYCHUS, 3a]JaHHbIC TaOIUIICH.

1 3 4 6

<

—/ |5 8 14

BS. 3anummwre Bce uzBecTHble Bam hopMyibl YMCI€HHOTO UTETPUPOBAHMUS.

IlpumepHas TemaTuka pedeparos
(6 cemecTp, ouHasi popma o0yueHHs)

1. TlpumeHeHre KOMOMHATOPHUKY MPY BBIUMCICHUH JUCKPETHBIX MATEMATHUECKUX CTPYKTYP.
2. Tlpumenenue rpadoB U ceTe P PEIICHUN 33]1a4 IJIAHUPOBAHUSI.

3. IlpencraBneHue nepapXu4IecKux CTPYKTYp ¢ TOMOIIBIO TpadoB.

4. Kaptel Kapno amns 6yneBbix GyHKIHHA TpeX (4eThIpeX MepeMEHHBIX ).

5. Css3pb OyneBbIX QYHKIUI C CyMMOH IO MOAYIIIO /IBA.

6. Teopus koguposanusi. KogupoBanue u JeKOJMpOBaHUE.

7. 3ammra nHpOpMaLIUH.

8. Kpumnronorus.

9. Kpunrorpadus.

10. Kpunroananus.

11. Cucremsbr CUUCJIEHUS TSt MPEICTABICHUS uHdopmaun B OBM.

12. OcHOBHBIC TIOHATHS BEPOATHOCTHOW TEOpUH WHPOPMALMU: CHUTHAN, TUCKPETHBIA U

aHaJIOTOBBIN, TUCKPETU3AIUSI.
13. Usmepenue uadopmaruu. DuTporus. Popmyna Xaprim. @opmyna [llenHoHa.

14, BI/IIlLI aBTOMATOB: I/IH(i)OpMaI_II/IOHHBIe, BBIYHMCIINTCIIBHBIC, KOHCYHBIC, I_II/I(prBLIC,
CUHXPOHHBIC, ACHHXPOHHBIC, 6GCKOHeqHBIe, ACTCPMUHHUPOBAHHBIC, BEPOATHOCTHBIC, aBTOMATEI

Munu, aBromMatsl Mypa, KOMOMHAIIMOHHBIE.
15



15. IIpencraBnenue coOBITHI B aBTOMATE.

16. Yucnennsie MeTOBI anreOpbl. MeTo CONPsHKEHHBIX TPAJHUCHTOB.

17. Yucnennsle metoabl pemeHus 3anaun Komm ans  oOBIKHOBEHHBIX AH(QepeHnnanbHbIX
ypaBHEHUH.

18. YucneHHble METOBI PEUICHNUS UHTETPATBHBIX YPABHEHUH.

19. IlocTtpoeHue YUCIEHHBIX METOJOB C MOMOUILIO0 BapHAILIMOHHBIX PUHIIUIIOB.

20. YucnenHoe pemienue ypaBHeHus [lyaccona: mpsiMble 1 UTEpAllHOHHBIE METOIBI.

21. YucneHHble METOJbI pELICHUS KpaeBbIX 3anad g AudepeHlHnaTbHbIX YpaBHEHHH B
YaCTHBIX [TPOU3BOIHBIX.

22. UucneHHbIe METO/IbI PEIICHUS CETOYHBIX YPaBHEHUI.

23. Meron Monte — Kapno npuOmmKEHHOTO BBIUMCIEHUS ONPEACNEHHBIX M KpPaTHBIX
HUHTETPaoB.

24. TlorpenrHocTh MaTEMAaTHYECKON MOJICIH U Pe3yJibTaTa YHCICHHOTO PEIICHHS 3a/1a4H.

25. UwucneHHble METO/IbI PEIICHUS 3a/1a4 ONTUMH3ALUHN U TOMCKAa MUHHUMYMa.

26. UucrneHHOE MHTEPIIONUPOBaHKE U AU(HEpEeHIINPOBAHNUE.

27. YucneHHbIe METOIbl MUHUMU3AINH (DYHKIIMOHAIOB. METO/IbI CITyCKa U YCTAHOBJICHUS.

28. Ilpubmmxenne ¢pynkuuii. [loctpoeHre HaMITydIero NpuOIMKEeHNUSI.

CemecTpoBoe 3a1aHHe

(5 cemectp, ouHasi popma 00yUeHHSsT)
1. IlpeacraBuTh B BUJIE OPUEHTHPOBAHHOTO I'pad)a OTHOIICHNE
p=(V,E),V={24,16, 22}, E={(x, y) : x| y — ueTHO}.
2. [IpencraBuTh B BUJE OPUEHTUPOBAHHOIO Ipad)a OTHOIIEHHE
p=(\V,E)V={24,16,22} E={(x,y): (x +y)/6}.
3. OpuentupoBannbiii rpad G ¢ MHOkecTBOM BepmuH V = {1,2, 3,4, 5, 6, 7} 3amaH ClIUCKOM JyT
{(1,6),(2,1),(2,3),(3,1),(3,4),(3,6),(5,1),(5,6),(7,4), (7, 6)}. IToctpouts peanuzanuro rpada,
MaTpUIly MHIIMJACHTHOCTA U MaTPHIIbI COCEACTBA BEPIIHMH JIJIi OPUEHTUPOBAHHOTO U
COOTBETCTBEHHOT'O €My HEOPUEHTHPOBAHHOTO IpadoB.
4. OpuentupoBanHbii Tpad G ¢ MEHOkecTBOM BepmmH V = {1, 2, 3,4, 5, 6, 7} 3a1aH CHIUCKOM JIyT
{(1,2),(1,4),(1,5),2,4),3,2),(3,4),(4,2),(4,5),(5,5),5,7), (7, 1)}. ITocTpouTh peann3aiiio
rpada, MaTpuIly MHIUJEHTHOCTH U MaTPHIIbl COCEACTBA BEPIINH JIJIsl OPUEHTUPOBAHHOTO U
COOTBETCTBEHHOT'O €My HEOPUEHTUPOBAHHOTO IpadoB.
5. Haiftu Matpuily paccTosiHU, TUaMeTp U paauyc rpada, ornpeaeanTb LIeHTPAIbHbIE BEPUINHBI.

a) 1 2 5 0) 1 2 &

6. 1ns rpacda, npencTaBieHHOTO ClIEAYIOIeH MaTpUIIe CMEKHOCTH, OTPEIETNTE MAaTPHILY
MHIUACHTHOCTH rpada u nu3zobpasure ero rpadpudecku

a) 0)
[0 1 1 0 0]
01110 100 0 0
1 0001
10010 10011
01010 0 01 0 O]
7. HeopuenTtuposanusii rpad G 3aman BepmuHamu {1,2,3,4,5,6,7} u pédopamu
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1(1,3); (1.4); (1,5); (1.7); (2.3); (24); (2,7); (3,5); (3,7); (4,6); (4.7); (5,6); (6,7)}-
ITocTponTts peanuzanuio rpada, HANTH HUKIOMAaTHYECKOE YHCIIO U €r0 OCTOB.
8. OpueHTHpOBaHHBIN rpad) ¢ MHOKeCTBOM BepuuH {1, 2, 3,4, 5, 6, 7} 3anan cniuckom 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). (55), (6, 2), (6,5), (7, 1), (7,
6)}.
ITocTpouTts peanuzanuio rpaga, MaTpUIly HHIUAEHTHOCTH U MAaTPUILLy COCECTBA BEPIIMH.
9. Onncats rpad, 3agaHHBIA MaTPUIIEH CMEKHOCTH, UCIOJIB3YsS KaK MOKHO OOJIbIIIE XapaKTEPHCTHUK.
CocTaBUTh MaTpUIly HHIMIEHTHOCTH U CBSI3HOCTH (CHJIBHON CBSI3HOCTH).
11. Ionw3ysce anroputmoM Popaa-bemnmana, HalTH MMHUMaJIbHBIA ITyTh U3 X1 B X7 B
OpPHEHTUPOBAHHOM rpade, 3aJaHHOM MaTpHIIEH BECOB.

12. Ionw3ysce anroputmoM Kpackaia, HalTH MUHUMaJIbHOE OCTOBHOE JIEPEBO IS
rpada, 3aJaHHOTO MaTpuLel JUIHH pedep.
13. HaiiT ynicna BHyTpEeHHEH U BHEITHEH yCTOWYMBOCTH JUIst TpadoB:

\ 2
1 X, 2) «
2 o X3
%, e 2
14. OnpenenuTb MUHUMAIBHOE YUCIIO YacC X r %, wbl 11 00BEKTOB,
pacroyio’keHHBIX B BepmuHax rpada. O0BeKTH MpocMaTpUBaIOTCs 1Mo pedpam rpada.
Xio
Xo
X2 Xn
X3
b9 ’ 7
Ag g

15. Jlans! 1Ba rpada

X5 X
Xz
X
X 4
X3
Xy
X5 :
G1 (}2

[TpousBecTu HEMOCPEACTBEHHOE ClIOkKEHUE ITHX TpadoB. COCTaBUTH MATPHUIBI CMEKHOCTH U HAWTH C
UX MOMOIIIBIO NIepeceueHue rpagos..
16. Jlanbl n1Ba rpada CBOMMH MaTpUIIaMH CMEXHOCTH:

006110 01010
1 01 00 1 0 0 01
R=|01 0 01 R=(01 010
1 10600 1 00 01
00110 00 010

CocTaBUTh MaTpUIly CMEXKHOCTH, COOTBETCTBYIOLIYIO CYMME U NiepeceueHuto rpados. Hapucosatsb
JFarpaMMBbl UICXOJIHBIX U PE3YIBTUPYIOMHNX rpadoB
17. Jaus! Tpu rpada:

X X3 X X XW
o o - oy My X3



CocraBuTh uX MaTpuibl cMeskHocTd. Haiiti rpad G=(G1 F G2) & Gz u
MIOCTPOHTH €r0 JUarpamMmy.
18. lansl rpadgpl CBOUMH MATPUILIAMH CMEKHOCTH

1 01 0 01 1 0 0110

00 01 1 ¢ 00 1 0 01
R] = R2 = R’S =

1 0 0 0 00 1 0 1 0 0 0

01 0 0 1 0 00 o011 0

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

19. Jlns getsipex rpadoB HAWTHU: TOMOJHEHUE, YUCIOBBIC XapaKTePUCTHKH, 00beuHEHHE rpadoB a u
d, mepeceuyenue rpacdos b u d, kommosunwuro rpados ¢ u d.

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

20. HaiiTi nukioMaTHueCKue U XpOMaTHUECKUE YUCIIA, YMCia BHYTPEHHEH U BHELIHEH yCTOWYMBOCTH
i rpagoB. M3omopdHe! 11 rpadsi?

21. HaiiTu ekapTOBO POU3BEACHUE IPaOB.

an

Xz N L ¥z

2)
Kz ¥
¥ /\ ¥s
XN X3

LS
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22. Nausl rpadst G1 u Go. Haiture G1 2 G2, G1 <& Go, G1 h G2, G1 X G2,. [lns rpada G1 5 Go
HaWIUTe MaTPUILIBI CMEKHOCTH, MHIUACHTHOCTH, CUJIBHBIX KOMIIOHEHT, MapLIPYTOB JUTMHBI 2 U BCE
MapHIPyThI JJTUHBI 2, UCXOSIIUE U3 BEPUIUHEI 1.

1) 2)
1 2 Q1 2
G G
1 2 G G
4
3 2
23. Haiigure MaTpuib! pyHIaMEHTAIbHBIX UKIOB, (YHAaMEHTAIBHBIX Pa3pe3oB, paJnycC U AUaMeTp,

MHUHHMaJIbHOE MHOXKECTBO NMOKpBIBAIOIMX Lienel rpada G. SBnsercs nu n3o0paxeHHbIH rpad
sitnepoBeIM? SIBIsieTcs M M300paKeHHBIH rpad TIaHapHBIM?

1) o 2 2)

Tect o Teme «OCHOBHBIE IOHATHS TEOPUH IPAaPOB»
(6 cemecTp, ounasi popma oGyueHms)

1. Kakoe u3 1ByX yTBEpkKAECHUI BEPHO:
a) OPUCHTUPOBAHHBIN rpad SABISETCSA YaCTHBIM CIIydaeM HEOPHEHTUPOBAHHOTO rpada;
0) HEOPUEHTHPOBAHHBIN Tpad SABIAETCS YACTHBIM CIIy4aeM OPUEHTHPOBAHHOIO rpada?
2. [lepeuncnure Bce BO3MOXKHBIE CTIOCOOBI 3a/1aHus IpadoB.
3. UTo XapakTepu3yeT CyMMa 3JIEMEHTOB CTOJI01a MaTPULIbI CMEXHOCTH HEOPUEHTUPOBAHHOTO
rpada?
4. Yo xapakTepu3yeT CyMMa 3JE€MEHTOB CTPOKU MAaTPHIIbI CMEKHOCTH HEOPHEHTUPOBAHHOTO rpaga?
5. UTto xapaKTepu3yeT cymMmma 3J€MEHTOB CTOJI0Ia MaTPUIIbl CMEKHOCTH OPUEHTHPOBAHHOTO Tpada?
6. UTo XapakTepu3yeT cyMMa 3JIEMEHTOB CTPOKH MaTpPHUILbl CMEKHOCTH OPUEHTUPOBAHHOTO rpaga
7. Beerna nu Matpuiia CMEXHOCTH CUMMETPUYHA OTHOCUTENBHO TJIaBHOM JuaroHaim?
8. Kak no marpuiie CMeKHOCTH ONPEIETUTh YHCII0 pedep HEOPUEHTUPOBAHHOTO rpada?
9. Kak no matpulie HHIIUJIEHTHOCTHU, HE PUCYs Ipad, ONpeAeTuTh €ro MaTpUILy CMEKHOCTH?

0 11
10. MoxeT 1 MaTpuna || ( | ObITb MaTpHLEl CMEKHOCTH HEOPUEHTUPOBAHHOTO rpada?

010

11. Kakune u3 crneayrommx yTBEpKICHAN SBISIIOTCS TPAaBUIIBHBIMU:

a) eclIM MaTpHIla CMEKHOCTH HECUMMETPHUHasi, TO rpad OpUEHTUPOBAHHBII;

0) ecnu rpad HEOPUEHTUPOBAHHBIN, TO MAaTPUIIA CMEKHOCTH CUMMETPUYHAS;

B) €CJIM JJMaroHaJbHbIE AJIEMEHTHI MaTPUIIBI CMEXKHOCTH — HYJIH, TO I'pad HEOPUEHTHPOBAHHBIN?
12. MoxeT 11 BeplInHa, BXOAIIas B LUK rpada, UMETh CTETIeHb, MEHBIIYIO ABYX?

13. Kak Ha3pIBaeTCs MyTh, y KOTOPOr0 HayaJlo MEPBOM 1yTH COBMIANAET C KOHIIOM IOCIEAHEN?
14. Kax Ha3bpIBaeTcst MaplIpyT, y KOTOPOTO MepBas BEPIIMHA COBMAIAET C MOCIETHEN?

15. MosHO 1M yTBEpKIaTh, UYTO CUIBHO CBSI3HBIN rpad Bceraa coaepKuT KOHTYp?

16. Kakue u3 cieayrommx MaTpuIl OJHOCTRIO 3a4at0T Tpad:

a) MaTpHIla UHIHUJEHTHOCTH;

0) MaTpuIla OTHOCTOPOHHEH CBSI3HOCTH;

B) MaTpulla CBA3HOCTH;

') MaTpUILIA CUIBHOU CBA3HOCTH;

J1) MaTpHIla CMEXHOCTU?
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17. Tlo xakoii MaTpuIle MOKHO O€3 TOTIOIHUTENbHBIX BHIUMCICHUH OMPEAETUTh YHCI0 KOMIIOHEHT
CBSI3HOCTU HEOPUEHTHPOBAHHOTO rpada:

a) MaTpuUlle CMEKHOCTH;

0) MaTpuIle WHIIUICHIIHIA;

B) MaTpULE PaCCTOSHUII;

I') MaTpHIle CBA3HOCTU?

18. MoXeT 11 YMCI0 KOMIOHEHT CBS3HOCTH rpada MpeBOCXOAUTh YHCIIO €0 BEpPIIHH?

19. BepHo i HEBEpHO YTBEPKAECHUE, YTO B OPUEHTUPOBAHHOM Ipade ¢ KOHTypaMyu MUHUMAJIbHbIH
IIyTh MOXKET COJIEPKAaTh KOHTYPHI?

20. Kak Ha3pIBaeTcCs CBA3HBIN rpad 06e3 UKIOB?

21. Ilycth N — ymncno BepInH, a M — uucio pedep B cBA3HOM rpade 6e3 nukios. Kakue u3
CIIEAYIOIIUX COOTHOLIEHUH BO3MOXKHBI:

ayn=m;0)n<m;

B)N < m;

r)n>m;

a)n>m?

22. CxonpKo pedep nMeeT CBsA3HBIN rpad 6e3 HUKIOB ¢ N BepIIMHAMU?

23. Yemy paBHO HaMMeEHbIIIee U HauOOJIbLIee YUCII0 pedep B CBI3HOM rpade 6e3 merenb U KpaTHbIX
pebep ¢ N BepmmHAMHU?

24. Yemy paBHO HaMMeEHbIIee U HaubouiblIee Yuciao pedep B rpade 6e3 nerenb U KpaTHbIX pedep ¢ N
BepIIMHAMU?

25. BepHO miin HEBEpHO cClleAyIollee yTBepKAeHne: MUHUMaIbHOE OCTOBHOE JIEPEBO MOXKET
coJiepKaTh ITUKJIIbI?

26. IloctpoiiTe 1epeBo HauMeHbIIEH 001Iel JIMHBI, pedpa KOTOPOro COEAMHSIOT BEPLIMHbI
MIPaBWJIBHOT'O IIECTUYTOJIbHUKA.

27. CKOJIbKO KOMIIOHEHT CBA3HOCTH MOKET UMETh JIepeBo?

28. MOXHO 71 IOCTPOUTH JI€PEBO, BCE BEPLIMHBI KOTOPOTO UMEIOT CTENEHb O0JIbIlIE, YeM €AMHNLIA?
29. Kakas Mmozenb Teopur rpaoB aJjeKBaTHa Cleayrolel 3anade: Paznuunble opraHus3aluu Xi, ... , Xn
00OMEHUBaIOTCA HEKOTOpOoH nH(popMalnel (Ipu 3TOM CBSI3U MOTYT OBITh HalpaBJieHHbIMU). Eciin
MEX]y OpraHU3alUsAMU Xi U Xj BO3MOKEH HENOCPEICTBEHHBI 00MeH HH(popMaluel, To 3aTpaThbl Ha
HEro COCTaBJIAIOT [ij pyouneil. BoamoxkeH a1 oOMeH nHdopmanmenn Mexay 1ByMsi OpraHu3ausamMu?
Ecnu Bo3MOX€H, TO KaK OCYIIECTBUTh 3TOT 0OMEH ¢ HAaMMEHBIINMU 3aTpaTaMu’?

30. Kakast Mmozenb Teopun rpadoB ajeKkBaTHa Cleayromiei 3aaade: MimeeTcs cxema ropoJICKuxX 10por
C MepeKpecTKaMM U, BO3MOXKHO, OJTHOCTOPOHHUM JIBHKeHHeM. Heo0xoauMo HallTH MapupyT,
COCIMHSIOIIMI ABE TOUKM Ha KapTe. Kak HaliTH Takoi MapuipyT IPH YCIOBHH, YTO €r0 JJINHA
MUHHMMaJIbHA?

31. Kakas mozens Teopun rpadoB azekBaTHa cieayromei 3agaue: Tpedyercs MoCTpOUTh CXemMy
JIEKTPUUYECKON CETH, B KOTOPOU KJIEMMBbI JOJDKHBI OBITh COEIMHEHBI C TOMOIIBIO TPOBOJIOB
HaWMEHBIIIEH OOIIEH JITTHHBI.

32. Kakast Moziens Teopuu rpadoB afieKBaTHa clieAyroulen 3agaue: Mimeercs ceThb cBs3N,
coeuHsIomas N y3510B. Eciu BRIAYT U3 CTPOS HEKOTOPBIE KaHAJbl, TO CBA3b MEXKIY y3JIaMU MOXKET
ObITh HapymieHa. Kakue kaHaJlbl MOKHO yJIaIUTh 0e3 HapymeHus cBsa3u? Kakue kaHalbl HYyKHO
YAAIUTh, YTOOBI CBSI3b HE HApYILAIACh, @ 00I1as CTOMMOCTh BCeX KaHaJIOB Oblla MUHUMAJIbHON?

33. Kakast Mozienb Teopuu rpadoB afiekBaTHa clieAyromien 3aaaue: Pa3pabarbiBaeTcsi mpoeKT
ra3onpoBo/ia, COEANHSIOMIET0 OypOBbIe CKBAKMHBI B MEKCHKaHCKOM 3aJIUBE C HAXOAIIeiCs Ha
Oepery npueMHoi ctanuueil. Cienyer BBIOpaTh MPOEKT, B KOTOPOM CTPOUTENHCTBO ra30MpoBOAa
MMeeT MUHUMAaJIbHYIO0 CTOUMOCTb.

34. Kakast Mozienb Teopuu rpadoB afiekBaTHa ciieayromien 3agaue: [1yctb nuMeeTcs N U30IMPOBAHHBIX
ropojoB. Kakoe MUHHMaIbHOE KOJIMUYECTBO JOPOT MEXy HEKOTOPBIMHU rOPOaMHU HaZ0 OCTPOUTb,
9YTOOBI UMETh BO3MOXKHOCTB TIONACTh U3 JII000T0 ropoja B 1t000ii apyroii? Ecinu 3anaHbl paccTosSHUS
MEX1y TOpoJaMHU, TO KaK BbIOpaTh CeTh AOPOT C MUHUMAaJIbHOW 00LIei TIMHON?
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CemecTpoBoe 3a1aHUE
(6 cemecTp, ounasi popma 00yUeHHsT)
3anava 1. OtnenuTh KOpHU ypaBHEHUs rpadUUeCKd U YTOUYHUTD OJWH U3 HUX ¢ TOYHOCTHIO /10 0,001
MeroaoM HbroToHa (KacaTeabHBIX):

x> +3x+5=0
3anayva 2. Beruncauts o ¢popmyie Cumiicona

i dx
4 ‘/;Jrl, puHsB N = 8.

OLeHUTD MOTPEIIHOCTh O METOAY YABOCHUS IIara BHIYMCIICHUM. BhIuncaeHus: BECTU € MATHIO 3HaKaMu
noce 3ansaToil. CpaBHUTH CO 3HaYeHUEM, HalIecHHBIM 110 (hopmyiie HeroTona — Jleitonmuiia.

3anpaua 3. Merogom Pynre — Kytra pemmts 3agauy Ko ans Oy
., X
0'=—+0,9y;
y

y(0)=1 ua orpeske [0; 0,5] ¢ marom h = 0,1. BeryriciaeHus 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,Lx, = 0,32,
015x, +01x, +0,71x, = 0,42.

3anayva S. Jlana tabnuna 3Ha4eHUH QyHKINU:

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

f(xX)=In2,3x ——
Bun Gpyakmmm: X .

Haiitu 3Ha4eHune 3Toii pyHKIMU B TOUKE X = 4, MOJIb3YSICh HHTEPIOISIUOHHBIM MHOTOUJICHOM
Jlarpanska. OLIEeHUTb MOTPEIIHOCTh. Pe3yIbTaT HHTEPIOIMPOBAHUS CPABHUTH C BHIYMCIEHUEM 3HAUECHHUS
(GyHKINU IO €€ BBIPAXKEHUIO.

3apaua 6. CtanmoHapHoe pacnpe/ieiieHue TeMIepaTypsl B TEIION30IMPOBAHHOM TOHKOM CTEPIKHE
OTHCHIBAeTCs NMUHEHHOM QyHKIMel. [[aHa TabnuIa H3MEpEHHBIX TEMIIEPaTyp B COOTBETCTBYIOITUX
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 QPyHKINIO. OIIEHUTE Ka4eCTBO MOyYEHHOTO
NPUOITHKEHHUS.

3agaua 7. MeroioM HaMMEHBIIUX KBaIpaTOB MMOA00OpATh MOKa3aTENbHYIO (YHKIUIO IO CIEIYIOIIUM
TaOJIMYHBIM JTaHHBIM:

X |22127|35]41
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y |67 |60 |53 |50

3agaua 8. Habop sxcnepuMeHTanbHbIX 3HAUEHUHN X U  UMEET BUJI TaOJIUILIBI:

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 METOIOM HAMMEHBIIUX KBAAPATOB SMIUPUUECKYIO (POPMYITY U BHIYHCIUTH XapaKTEPUCTUKH
KauecTBa MOCTPOSHHOTO MPUOIMKCHHUS.

NuauBnayanbHbie 3aJaHNs 1JI CAMOCTOSAATEILHON padoThI

Paszoen 7. Yucnennvle memoowvl pewieHus 3a0a4 MamemMamuyeckoi Uu3uKu.
1. Metoa nporoHKH pelIeHus pa3HOCTHBIX YPaBHEHUM.

3anaua. Jlana kpaeBas 3ajaua

7t X
—u"(x) + x°u(x) =| — +x* |[cos —;

4 2 xe(0));
u@)=%L u@=0.

COOTBGTCTByIOH_[aH eM cucrema Pa3HOCTHBIX ypaBHeHI/Iﬁ HUMCCT BHUA:

N
n=04 """ 4
n? z2+n*
U, +|24+—U,—-U,, = S—
256 256
n=1N-1.

u,=1 u, =0

Pemnts 3Ty cucreMy METOAOM NMPOTOHKH JUIS N=4
2. OCHOBHBIE IOHSATHUS TEOPUH PA3HOCTHBIX CXEM: alIPOKCUMAIIUS, YCTOMUYUBOCTh, CXOJUMOCTb.

Bagaua. Vcrmomb3yst METO KOHEYHBIX Pa3HOCTEH COCTABHTH PEIICHHE KPaeBOM 3a/1a4i C TOYHOCTHIO
¢=0,001 npu h=0,1:

y"+xy' —0,5X =1
X 1
y(2)+2y'(2) =1,
y(2,3)=215.

3. PasHoctHas anmpokcumanus 3anaqyn Jupuxie mis ypaBuenus [lyaccona: moctaHoBKa
Pa3HOCTHOM 3aj1a4uH, OIEHKA MTOTPEIITHOCTH.

3aava. UCMONB3Ys METOJ] CETOK, COCTABUTh MPHUOIMKEHHOE pelieHne 3aaaun {upuxie 1uis ypaBHeHUS
o’u o
- —— =
aXZ 8y2
Jlanaca B kBazgpate ABCD c Bepmunamu A(0;0), B(0;1), C(1;1), D(1;0), B3sB 1mar
h=0,5; T" — rpanwuia paccMaTpruBaeMoit 001acTu;

ul, =x+y
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4. JIByXCIOWHBIE pa3HOCTHBIE CXEMBI JUUIsl YpPaBHEHMSI TEMJIONPOBOJHOCTHU: IOCTPOEHUE,
UCCIIEI0BAHKE MTOIPEIHOCTH alllIPOKCUMALUH.

ou _ o%u
N Au2
3amaua. Vicrons3ys METO CETOK, COCTABUTD PElleHHE YpaBHEHHs Teronposoasoctn Ot OX° mpu

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

3aIaHHbIX HAYAJIbHBIX U KPACBLIX YCIIOBUAX

O =

1
TS te [0;0’01], pu h=0,2, Z
5. TpexcnoiiHasi pa3HOCTHAs cXeMa il ypPaBHEHUH THIEpOOIMYECKOTO THIIA.
3amaya. Mcrosb3ys METOJI CETOK, COCTABUTh PEIICHUE CMELIAHHON 3a/1auu [Is ypaBHEHHs KoJieOaHus
CTPYHBI o o C HaYaJIbHBIMU YCJIIOBUSIMHU:
u(x0)=x*. u(x0)=cosx xe[oy]
t €[0;0,6]

2 )
Y KPaeBbIMU yCIIOBUSAMH u(O,t) =1 ; u(l't) =0 , B3sB h=0,2 ripu

HpOMe)Ky'TOIIHaH aTTcCTanuAd 06yqa}0mnxc;1 OCYIICCTBJISICTCS B (l)opMe 3a4€Ta C OHCHKOﬁ,
OK3aMCHa C HCIIOJIb30BAHHWEM CICAYIOIIHNX OLCHOYHBIX MATCPHUAJIOB: IMEPCUCHL BOIIPOCOB K 3a4Y€Ty C
OHeHKOﬁ, 9K3aMCHY.

Bomnpocs! k 3x3aMeny
(5 cemecTp, ounasi popma o00yyeHHs1)
1. MnuoxectBo. IlonmHOXkecTBo. Ormepanuu HaJl MHOXECTBAMHM M HX OCHOBHBIE CBOMCTBA.
Juarpammel Diinepa-Benna.
[Tonatue ymopsaodeHHoil mapel. Ilpsmoe mnpousBeneHue [BYX (HECKOJIBKUX) MHOMECTB.
bunapnsie (n-apublie) oTHomeHUs. [IpeacTapneHne KOHEYHBIX OMHAPHBIX OTHOLIEHUH rpadamu.
KomOunHaTopHbIe KOHPUTypaLHH.
[TpuHIMT BKIIIOYSHHS U UCKITIOUYCHHS.
[TonmuHomuaneHas Gpopmyina.
PexyppeHTHBIE COOTHOLICHHUSI.
3amauu, NPUBOAIINE K PEKYPPEHTHBIM COOTHOILIEHUSIM.
Yucna Gubonayuu.
CriocoObl penieHust peKyppeHTHBIX COOTHOIIEHUI.
0. CyMMBI 1 peKYppPEHTHOCTH.
1. IIpeoOpazoBaHMs CyMM.
12. KpaTHble CyMMBI.
13. HexoTopble METOABI CYMMHPOBAHUSI.
14. llenouuncnennsie QyHKINH.
15. AcuMnToTu4yecke petieHus peKyppeHTHBIX COOTHOLICHUH.
16. ®opmyira cyMmMupoBaHus Diiepa.
17. OcHoBHble TOHATHS Teopuu rpadoB (ncesrorpad, mymnbrurpad, rpadp ¥ UX OpPUEHTUPOBAHHBIC
aHaJIOTH).
18. Crenens BepmuHbl Tpada. Teopema o cymme creneHeld BepuinH rpada 1 e€ ciaeCTBHeE.
19. lMoarpad.
20. I1yTsp, nemnp, mpocrast Uerb, UK, TPOCTON IUKIL.
21. Ceszusbie rpadpl. KOMIOHEHTHI CBSI3HOCTH rpada, UX JHUCIIO.
22. Yucno pa3auuHbIX rpadoB ¢ p BEpIIMHAMU.
23. UzomopdubIie rpadsr.

N

RROooN O~ W
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24. Diinepossl rpadsl. Kputepuii sitnepoBoctu.

25. 'aMrJIbTOHOBHI TpadbI.

26. [lepeBbsi. XapaKkTepu3alMOHHAs TEOpEMa.

27. Yxnanka rpada. [lmanapueie rpadsl. Ilmockue rpadwl. Teopema Ditnepa m e€ ciaeacTBus.
Hennanapuocts rpados K5 u K3,3.

28. Packpacka BepimmH u péoep rpada.

29. lIsynonbuele rpadsl. Teopema Kenwnra.

30. PackpammBaeMOCTh BEPIIMH IUIAHAPHOTO Tpada MAThI0 KpackaMu. [ UImoTe3a 4eThIpéX Kpacok.

31. Bynessl QyHKIIH

32. Munumuzanus 0yaeBbIX (GyHKITUN

33. Jloruka npeauKaToB

34. OCHOBHBIC TIOHATHUS BEPOSITHOCTHOW TEOPUU UHPOPMAITUU

35. OcHOBBI aIreOphl BEIUETOB U UX MPHIIOKEHUE K MPOCTEUIINM KPUITOTpapUIECKUM MIH(pam.

36. OmnpeneneHnsi KOHEYHBIX AaBTOMATOB.

37. CriocoObl 3a1aHKs] KOHEYHBIX aBTOMATOB.

Bonpocsl k 3a4eTy ¢ OLIEHKOM

(6 cemectp, ounasi popma 0GyUeHH s )
MareMaTHueCKUe MOJIEIH U YUCIEHHBIE METO/IBI.
UucneHHoe pelieHre HeJIMHEWHBIX YPaBHEHUN ¢ OAHOU IepeMeHHOoM. 1locTanoBKa 3a1aun.
I'paduueckoe u aHANUTUYECKOE OT/IEIIEHUE KOPHEH ypaBHEHUS.
Metoa nonoBuHHOTO AeneHus. Cxema alroputMa MeToja.
Mertoa npoctoit urepanuu. OLeHKa MOrpelHOCTH METo1a.
Merton ["aycca. Pacuetnas Tabimia no cxeme eJUHCTBEHHOTO JACTICHHUS.
Mertoa npocToit uTepanuu.
JlocTaTouHBIE YCIOBUS CXOAUMOCTH UTEPALIMOHHOTO MIPOLIECcCa.
Oco6eHHOCTh 3374 YUCICHHOTO U (epeHIUpOBaHHUS.
0. Yucnennoe nuddepeHmpoBanue Ha OCHOBE WHTEPIOJIIUOHHON (hopMytbl Jlarpamxka.
1. Yucnennoe nuddepeHurpoBaHue Ha OCHOBE HHTEPHOISIIMOHHOM (popmyiel HeroToHA.
12. TlocraHoBKa 3aa4d YUCICHHOTO HHTErpUpoBaHus. OOOCHOBAHUE KBAAPATYPHBIX (POPMYIL.
13. ®opmynbl NpAMOYTOJIEHUKOB.
14. ®opmyna tpanenuii. OueHka e€ TOYHOCTH.
15. ®opmyna Cummncona. OrieHKa NOrPEeUIHOCTH O METOY YJIBOCHUS 111ara BEIYUCICHHH.
16. Meronbr 00pabOTKH HKCIEPUMEHTATBHBIX JaHHBIX.
17. TlocTaHoBKa 331a4l HHTEPHOIUPOBAHUS (QYHKIIHU.
18. HnrtepnonsunonHsiii MHOTOWIeH Jlarpamxka. CriocoObl ero HaX0KICHHUS.
19. HurepnonaunoHHblii MHOrowieH Hpl0TOHA 1711 paBHOOTCTOSIIUX Y3JI0B.
20. MeTo1 HAUMEHBIIINX KBAPATOB.
21. YucneHnHoe perieHue oObIKHOBEHHBIX AU depeHnanbHpIx ypaBHeHUH. [loctaHOBKa 3a1aun
Komm.
22. Merton noMaHbIX Dijepa.
23. Meron Pynre-Kyrra 4-ro nopsiika TOUHOCTH.
24. Merton ITukapa.

RRoOoo~NoO~wNE

IV. IEPEYEHB JIUTEPATYPHI, HEOEXOJUMOM JJI11 OCBOEHUSI TUCHUTIIMHBI
4.1 OcHOoBHas JMTEPATypa
1. banabko, JI.B. Uucnenneie Meronbl : yuebHoe mocobue / JI.B. bamabko, A.B. Tomumona ;
CesepHblii (ApkTHueckuii) dpenepanbHblii yausepcuteT M. M. B. JlIomoHOCOBa. — ApXaHTeJNbCK :
CesepHnblii (ApkTuueckuii) dpeaepanpabiii yHuBepcutetr (CADY), 2014. — 163 c. : cxem., Tadm.,
WL — Pexum JIOCTyMa: o IIOJIIIHCKE. —
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URL: https://biblioclub.ru/index.php?page=book&id=436331 (nata oOpamenwus: 27.05.2020). —
ISBN 978-5-261-00962-7. — TeKcT : 3JIeKTPOHHBII.

bepexnoii, B.B. [uckpernas wmarematuka : yuebHoe mocobue / B.B. Bepexnoii,
A.B. lllanomuukoB ; CeBepo-KaBkasckuii dhenepanpHbiii yaHuBepcutet. — CtaBponons : CeBepo-
KaBkazckuit ®@enepanphpiii yausepcurer (CKOVY), 2016. — 199 c. : wi. — Pexum gocryna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=466802 (nara ob6parieHus:
27.05.2020). — buGnuorp. B kH. — TeKCT : 3JCKTPOHHBIH.

4.2 JlomosiHUTEJIbHAS JIUTEpPaTypa
BacunweBa, A.B. J[luckperHas wmaremaruka : ydeOHoe mocobue / A.B. Bacuibesa,
N.B. llleBeneBa ; Cubupckuii denepanpHblii yHHBepcuTeT. — KpacHosipck : Cubupckwii
denepanbubiii yausepcurer (COVY), 2016. — 128 c. : w1, — Pexxum gocrtymna: mo moAnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=497748 (nata obpamenus: 27.05.2020). —
bubmuorp.: c. 125. — ISBN 978-5-7638-3511-3. — TekcT : 37€KTPOHHBIA.
OpemkoBa, M.H. Yucnennsie metonpl: Teopuss u anroputmbl / M.H. OpemkoBa ; CeBepHbIii
(Apxrrueckuit) henepanbueiii yauepcuteT uM. M. B. JlomoHOcoBa. — ApxaHrenbek : CeBepHBII
(Apktuueckuit) denepanpubiii yauepcutetr (CADY), 2015. — 120 c. : cxem., Tabn. — Pexum
noctyna: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=436397 (nara
obpamenus: 27.05.2020). — bubmuorp. B kH. — ISBN 978-5-261-01040-1. — Texkcr
AJIEKTPOHHBIN.

V. IIEPEYEHb PECYPCOB HH®OPMAILIMOHHO-

TEJJEKOMMYHUKAIIMOHHOM CETU «AHTEPHET», HEOBXOIUMBbIX

JJIAA OCBOEHUSA U CHHUIIJIMHBI (MOAY JI5)

Ne Ccblika Ha
. HaumenoBanue pa3padoTku B
1011 HMHPOPMAITUOHHBIN . HocTynHocTh
3JIEKTPOHHOM dopMme
pecypc
http: www.biblioclub.ru DEeKTPOHHO-OMOIHOTEYHAS Perucrparus qepes
cuctema (ObC) 0001  YHUBEPCUTETCKUN
YHuBepcurerckas OubIMoTeKa | KOMIIBIOTE. B
OHJIANH JadbHEUIIeM
WHIUBUIYaIbHbII

HEOTPaHWYEHHBIA JOCTYI
n3 000l  TOYKH, B
KOTOPOH HMMEETCS JOCTYI
K cetu MHTEepHET

OO6pa3zoBaTenbHbIi HeorpannuenHsiil noctyn
MaTeMaTHYEeCKUM CaiT,
COZIepKAIIUN MaTEMaTUYECKUE
MTAKeTBI JUISl MOIEPIKKI
IIPOBOAMMBIX 3aHATHM, a TAKXKE
METOJIMYECKHe pa3paboTKu

http: www.exponenta.ru

ObC UzpatenscTBa «JIAHDbY — Pabotath ¢ pecypcom
http: lib.elsu.ru pecypc, MPeIoCTaBISIONINIA online | MOXHO U3 CETH BYy3a 0e3
WWW E.LANBOOK.CO | AOCTYIl K HayYHBIM JKypHanaMm u NIpeIBapUTEIBLHOU
M MOJIHOTEKCTOBBIM KOJIJIEKLIUSIM pErucTpalvy Uiu U3

KHUT pas3IMYHbIX U3AaTCIbCTB. JII000# TOUKH MHpa, rac

CCThb JOCTYII K CCTU
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"UnTepuer",
MPeIBAPUTEIILHO
3apETUCTPUPOBAB CBOM
JIUYHBIA KaOWHET,
HAXOJSICh BHYTPH CETH
BYy3a.

http: allmath.ru

MaremaTuueckuii moprai,
COZEpKAIIUI pa3/ielibl: BbICIIAs
MaTeMaTukKa, MpuKJaaHas
MaTeMaTrKa, IKOJbHas
MaTeMaTHhKa, OJIMMITHATHAS
MaTeMaTuKa.

Heorpannuennslii foctyn

http: en.edu.ru

EcrecTBeHHOHay4HBIN ITOPTAI

Heorpannuennslii foctyn

VI. COBPEMEHHBIE [TIPO®ECCUHOHAJIBHBIE BA3bI JTAHHBIX
N UHO®POPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

1. | www.edu.ru

Poccutiickuit
0011e00pa3oBaTeabHbINA MOPTal

CBOOOIHBII TOCTYII.

2. http: www.krugosvet.ru DNEKTPOHHAS YHITHKIIOTICTHS HeorpanwueHHsIil qocTym

3. [TonnoTexkcToBas 6a3a JlocTym K MOTHOMY TEKCTY
AJIEKTPOHHBIX U3IAHUH, W3JaHUI HA CATE BO3MOXKEH
npelHa3HauYeHHas 7S CTYIGHTOB | [OCIie aBTOPU3ALIUU, TSl 3TOTO
Y aCIIMPaHTOB Pa3HBIX HEOOXOUMO TTOJIYYUTh JIOTHH U
crenuanbHocTel. Conepx uT napoJib B B UH(POpPMAIIMOHHO-

htto: . y4eOHUKHU U yueOHbIE TocoOus, O6ubnuorpaduueckom otaene
ttp: www.iprbookshop.ru

MOHOTpaduu, IPOU3BOJACTBEHHO- | Ombnuoreku (3 stax, 308 kao.,
MIPAKTUYECKHE, CIPABOYHbBIE 2 atax, 206 a). Ilocne
U3JIaHUs, IEPUOTUIECKIE MOJTyYeHUs TapoJisi HeOOX0IUMO
W3/IaHUSI, a TAKXKE JIEJIOBYIO MIPOUTH JIMIHYIO PETUCTPAITHIO
JTUTEpaTypy Uil MPAKTUKYIONINX | U B JallbHEHIIeM paboTaTh Mo/
CHEIUAJINCTOB. CBOVIMH YYCTHBIMH JTAHHBIMH.

4. Matemaruueckasi Ou0IMOTEKA, Heorpanunuennslii noctym

http: vilenin.narod.ru Mm
Books Books.htm

MIOCTOSTHHO TTOTIOJTHAEMOE
coOpaHHe YHUBEPCUTETCKUX
y4€OHHMKOB, UCCIICIOBAHUM 10
MaTeMaTHYECKOMY aHAIH3Y,
anredpe, nuddepeHmanbHON
TEOMETPHH U TOTIOJOTHH,
nuddepeHraIbHBIM
YpaBHEHUSM, MATEMATHYECKOM
¢usuke.

VIil. JUHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSIEMOE ITPOT'PAMMHOE

OBECIIEYEHUE

[Tpu peanu3anuu y4eOHON TUCHMIUIMHBI MPUMEHSETCS CIEAYIoNIee JIMIEH3MOHHOE U CBOOOIHO
pacrpocTpaHsieMoe IPOrpaMMHOe 00eCTIeYeHHE:

- Microsoft Windows;
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- Microsoft Office;
- LibreOffice u mp.

ViIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEJICTBA OBYUYEHUS, HEOBXO/NMBIE
JJIS1 OCYWECTBJIEHUS OBPA3OBATEJIBHOI'O MPOLECCA IO JUCHUIIJIMHE
MOAYJIIO)

Y4eOHbIC 3aHATUS MPOBOASATCS B ayJUTOPHUAX, YKOMIUICKTOBAHHBIX CIICIIMATU3UPOBAHHON
MeOeNbl0, B TOM YHCIE CTAl[MOHAPHBIMUA WU TMEPCHOCHBIMH TEXHUYECKHUMH CPEICTBAMHU OOYUYCHHS
(TpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

CamocrosTenpHas paboTa MPOBOJUTCS B KaOMHETaX, OCHAIEHHBIX KOMITBIOTEPHOH TEXHUKOW C
BO3MOXXHOCTBIO TOJIKIIIOUeHUST K cetn «MHTepHeT» W o0ecrmeueHueM JOCTyla B JIIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTEeILHYIO Cpely YHHBEPCUTETA.
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