IOy BIO IOHEINKHA HAIIMOHAJIbHBIN YHUBEPCHUTET)»
P®AKYJIBTET MATEMATHKHA I HHO®OPMAIIMOHHBIX TEXHOJIOT Wil

Kadenpa Teopun ynpyroctu u BEIMHCIHTENBHON MaTEMATHKH

umenH akaaemuka A.C. KocMonamuasckoro
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PABOYASI TIPOTPAMMA YUYEBHOM JUCITAILIMHBI

«KPHIITOI'PA®USI»
Hanpasnenue moaroToBku: 09.03.04 ITporpaMmHasi HH>KEHepHUs]
Ob6pasoBaTenbHas mporpamMma: GakanaBpuar
Kpamudukanus: Axanemudeckuii 6akanasp

@ 6 O49Has, OYHO-3a04Has1, 3a049Has, B TOM
OpMa OOYUYECHHUS:

YHCIIE C YCKOPEHHBIM CPOKOM O0yYeHHs

Honeuk 2020




Ilporpamma y4ebHOW ucnumiuEBl  «KpHITOrpadus» COCTaBIeHA HA OCHOBAaHHH
TocynapcTBeHHOTO 00pa3oBaTENbHOrO CTaHNApPTa BBICIIETO - TPOMECCHOHANTBHOTO 06pa30BaHUS
('OC BIIO) Honenxo#t Hapomuo#t Pecrmy6muxu (JJHP) mo Hanpasnenumio moarotosku 09.03.04
ITporpamMmHas MHXXEHEpPHsI, YTBEPXKACHHOTO NpuKa3oM MuHHCTepcTBa 00pasoBanus U Hayku J[HP
oT «21» sBaps 2016 r. Ne 33;

ITopsimka opraHm3amuy Yyd4eOHOro mpomecca B 00pa30OBaTeNbHBIX OPraHW3alUsX —BHICIIErO
npodeccroHanbHOro obpasosanus Jlonenkoi Haponuoit Pecny6muky, yTBEpIKISHHOTO IPUKAa30M
Munucrepcrsa obpasoBanus U Hayku JIHP Ne 1171 ot «10» HOs6pst 2017 1.;

y4eOHOro IIaHa ¥ OCHOBHOM 00pa3oBaTeNbHOM NPOrpaMMBI BBICIIETO NPO(ECCHOHATHEHOTO
obpazoBanusi HamnpasieHus: noaroroBkd 09.03.04 IlporpammHas WH)XEHepHs, pa3pabOTAHHEIX B
I'OY BIIO «JloHenxuii HAUOHATHHEIA YHUBEPCHTETY.

Pazpaborunk:
Crapmmii mpenofaBaTens Kadeapsl TEOPUH YIPYTOCTH K
BBIYHCITUTENIHOM MaTeMaTHKH HMEHH

akanemuka A.C. KocMomaMuaHckoro %‘}) A. . 3anpK0

ITporpamma yueOHOM NUCIUILIMHEI yTBEPXKICHA Ha 3aceqaHuy Kaheaphl TEOPHH YIIPYrOCTH
U BBIYUCIIUTENIBHOM MaTeMaTuky MeHH akanemuka A.C. KocMonamuanckoro

IIporoxon Ne 11 ot «9» ampens 2020 r. /,9_\
3aBenyromuii kadenpoii

B.U. CropoxeB

IMporpamma yd4eGHOM IUCHMIUIMHBEI OHOOpeHa Yy4eOHO-METOAMYECKOM KOMHCCHEH
(akyapTeTa MaTEMAaTHKH W HH(POPMAIHOHHBIX TEXHOJIOTHIA
ITpoToxon Ne 8 ot «15» anpens 2020 r.

[Mpencenarens yueOHO-METOANIECKOK ﬂ - '
KOMHCCHH (aKyIbTeTa JL.U. CensxoBa
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYyeOHasgs  AUCLUILIAHA

«Kpunrorpadus»

OTHOCHUTCA K BapHaTHBHOﬁ qaCTu

HpO(l)CCCI/IOHaJ'IBHOFO 0J10Ka M OTHOCHTCS K OUKITY JUCHUILIJINH I10 BBI60py CTyACHTA.
Co;[epxcaHHe JUCHUIIIIMHBI OCHOBBIBACTCA HA Oaze JUCHHUIIINH

o «MareMaTUYECKUM aHATIU3Y;
e «IIporpammupoBanuey;

e «AnrebOpa ¥ reOMETPHSY;

o (Gammra uHGOPMAITUNY

U SIBJISICTCSI OCHOBOM JJIs1 M3YYEHHUS CIIEAYIOIINX TUCIUILINH!
o «DyHKIIMOHAIBHOE U JOTUYECKOE POrPAMMHUPOBAHUE.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yuedHoil OucyunIunbl

HanpaBneHHe IIOATrOTOBKH

09.03.04 IIporpamMHasi UHKEHEPUS

[Tpoduib OO6muit
OO6pa3zoBarenbHas IporpaMMa OakajaBpuaT
KBanuduxanus AxanemMuyeckuii 6axkajiaBp
KonngecTBo conepkarenbHbIX MOAYJIEH 4

JucnuniarHa 6a30Boi / BApHAaTUBHOM YacTH
00pa30BaTebHOM POrpaMMbl

Bri6op cryzaenta. [IpodeccrnonansHbiii 610K

®dopwmel kouTposist (MK, sk3ameH, 3auer)

MO,Z[ynLHLIﬁ KOHTPOJIb, 9K3aMCH

ouHas popma 3aouHas popma
Mokasatemnt 00y4deHus oOyueHus
HOpMaT. YCKOp. HOpMAT. YCKOP.
CPOK CPOK CPOK CPOK

KonndecTBOo 3a4eTHBIX eAUHUIL (KPEAUTOB) 4 4 4
I'ox moaroToBku 4 4 4
Cemectp 8 8 8
KosmuecTBo yacoB 144 144 144
- JTEKIIHOHHBIX 40 40 10
- IPAKTUIECKIX, CCMHHAPCKUX - - -
- 1a00paTOPHBIX 40 40 10
- CAaMOCTOSITEJIbHOM paboThI 64 64 124

B T.4. HHMBHIyaJbHOE 3a/IaHUE 0 0 0
HenenpHOE KOJIMYECTBO YacoOB, 14,4 14,4

B T.4. ayIMTOPHBIX 8 8

3.  OIHNCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Lenu V‘{C6HOI>'I JUCITUMITIIMHBI.

- U3y4€HUE PA3JIMYHBIX METOJOB KPUIITOrpapuuecKor 3aluThl, CPABHUTEIbHBINA aHAIIN3
THX METO/OB, MX HaJEXKHOCTb U 3((HEKTUBHOCTH C MOMOIIBIO TPAJUIIMOHHBIX CHOCOOOB
KpunrTorpaduu, KIacCHYecKol MaTeMaTUKH, METOAOB (POPMAIN30BAHHOIO OMHCAHMS CHCTEM,

IMpoNLECCOB;

- pPa3BUTHE y CTYAEHTOB JIOTMYECKOTO 00OOCHOBAaHUS BHIOPAaHHOIO MeTOJa MHU(pPOBaHUS,
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€ro MaTeMaTU4eCKOro OOOCHOBAHUS M YMEHMS PEaJH30BaTh KPHUITOTpapUUECKUil MeTo] Ha
OBM;

3agaun yueOHOH NUCHUILINHEL

- OCBOGHHME CTYAECHTaMU TEOPETUUYECKUX CBEACHUN (ONpENENICHUsl, TEOPEMBI, HUX
JI0Ka3aTeNbCTBA, CBSI3U MEXJy HMMU W UX MCIIOJIb30BaHME B KpUITOrpaduu) U METOJIOB
peanu3aly KpUNnTo- rpaduueckux CUCTEM Ha COBpeMeHHBIX DBM.

TpeOGoBanusg Kk pe3yJbTaTaM OCBOCHHSl JAMCHMIUIMHBI. IIPOLECC HU3YyYEHUs
JUCLUIUIMHBl HampaBjieH Ha (OPMHUPOBAHHUE 3JIEMEHTOB CIEAYIOIUX KOMIIETCHIHMH B
coorBercTBuH ¢ 'OC BIIO no ganHOMY HanpaBiIeHHUIO MOITOTOBKH (TIPOQHITIO):

a) oowexyrsmypusix (OK): criocoOHOCTh K camoopranu3zaiu camooopaszosanuio (OK-7);

0) oowenpogeccuonanvuvix (OIIK): BraseHueM OCHOBHBIMH  KOHIICTIIUSIMU,
MPUHITUIIAMHA, TCOPUAMH U (dakTamu, cBsizaHHbIMU ¢ HHGopmatukoi (OIIK-1); cmocoOHOCThIO
OCYIIECTBIISITh TMOMCK, XpaHEeHHe, OOpabOTKy MW aHaIM3 HWHPOPMALUU W3 Pa3IUYHBIX
UCTOYHUKOB W 0a3 JaHHBIX, NPEACTaBIATH €€ B TpeOyemMoMm (opmare ¢ HCIOIb30BAHHEM
UH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHooruit (OI1K-4);

8) npogheccuonanwvnuvix (IIK):
HAYUHO-UCCNe006aMeNbCKAA OeAMENbHOCMY: CTIOCOOHOCTBIO K (opMau3anyu B
CBOCH MpenMEeTHOH 007acTh ¢ y4€TOM OrpaHHMYEHHH HMCIIOJIB3YEeMBIX METOJIOB MCCIIEIOBAHHMS
(ITIK-12); rOTOBHOCTBIO K WCIIOJb30BAaHHIO METOJOB M HWHCTPYMEHTAJIBHBIX CpPEACTB
uccien0BaHus 00beKTOB podeccroHanbHoit aestenbHoctu ([1K-13);

AHAMUMUYECKAsA 0esAmeIbHOCHMb: CIIOCOOHOCThIO (OPMATU30BaTh MPEIAMETHYIO
0o0JacTh MPOTrpaMMHOTO TIPOEKTa M pas3paboTtaTh crnenuduKanyu JUisi KOMIIOHEHTOB
nporpammuoro npoaykra (ITK-16).

B pe3ysibTare nzyuenus y4eOHOH JUCHUILINHBI CTY/I€HT 10JI2KEH
3Hamp:
- OmpelesieHHs] U TEPMHUHBI KpUnTorpaduu;
- KJIACCHYECKHUE METObI MU(POBaAHUS — MU PHI TPOCTON 3aMEHBI, YaCTOTHBIIN
aHalu3, MOJUTpaMMHBbIe MUGPHI, mudpoBaHUe OIOKaMU;
- COBpPEMEHHbIE METObl KpUNTOrpaduu — rnojada TeKcTa B HUPpoBoil popme, I pbl
oJHOpa3zoBoro 6mokHoTa, DES;
- DJIEMEHTAapHbIE MATEMATUYECKUE aJITOPUTMBI KpUNTOrpaduu — airTOPUTM DBKIIU/IA,
paziioKeHue Ha MPOCThIE MHOYKUTENH, KOJIBIIO OCTATKOB, MAaTPHI], BEPOSATHOCTHBIE aITOPUTMBI;
- MaTeMaTHYecKHuil ammapaT, Ha KOTOpOM 0a3upyeTcsi COBpeMeHHasi Kpunrorpadus;
- TNIEepBUYHBIE KOPHU, KBaIPAaTUYHBIE OCTATKH, TECTHI IPOCTOTHI.
ymembw:
- mpeoOpa3oBBIBATh OTKPHITHINA TEKCT B KPUNTOTPAMMY METOJAaMHU MTPOCTOM 3aMEHHBI,
- IPUMEHSATh YACTOTHBIM aHAIMU3 JUIs B3JIOMA HECJIOKHBIX KPUIITOCUCTEM;
- HCHOJIb30BaTh CXeMy BuikeHepa ¢ KItouoM il TAWHOIIHCH;
- mudpoBath TeKCT B U(poBoit hopMe COBpEMEHHBIMU METOJIaMH C TIOMOIIIBIO
MaTeMaTUYeCKOTo anrapara;
- COCTaBJISITh MMPOTPAMMBI JJIsi TPEOOPa30BaHUs OTKPHITOTO TEKCTA B KPUITOTEKCT U
Ha000pOT.
enademp:
- paboThI C COBPEMEHHBIMU SI3BIKAMHU MTPOTPAMMHUPOBAHUS JJIS PEATH3aIUN
KpunTorpaguueckux aliropuTMoB Ha IBM.
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4.  COILEPXAHMUE JUCIUIIVIMHBI U ®OPMbI OPTTAHU3AIIMU YYEBHOI'O
ITPOLOECCA

Kypc nmucuummael  «Kpunrorpadus» mpeaycMaTpuBaeT — ClEAyOUHe  (OpMbI
opraHu3zanyy y4yeOHOro mporecca: JeKIHH, JTa00paTOPHBIE 3aHATHUS, CAMOCTOsTENIbHAs paboTa
CTYJ/ICHTA.

Marepuan u3naraercsi € UCIOJIIB30BAHMEM  OOBSICHUTEIbHO-UIUIIOCTPATUBHBIX,
IBPUCTHYEC- CKMX W HCCIEA0BATEIBLCKUX METOJIOB INpernojaBaHus. [Ipu mpoBeIeHUU JICKIUH
s OOCYXJIEHHUSI MaTepHaja HCIONb3YIOTCA pa3laTOYHble MaTepuaibl, TaOJUIbI, TEKCTHI
JICKIMH B 2JIGKTPOHHOM Ba- PHAHTE.

B yueOHOM mporiecce MPUMEHSIOTCS aKTHBHBIC U MHTEPAKTUBHBIC ()OPMBI IPOBEACHUS
3a- HATHH (pa300p KOHKPETHBIX CHUTyallud, IUCKYCCHs, TIIOJIEMUKa), BHEAyAUTOpHAs
caMmocCTosiTeNbHast paboTa, OaNIbHO-PEUTHHTOBAs CHCTEMa OLIEHKU YCIIEBAEMOCTH, JIMYHOCTHO-
OPHUEHTHPOBAHHOE OOyUYeHHeE, MPobdIeMHOE 00yUeHHE, 0JI0UHO-MOIYJIBHOE 00yUeHHE.

Hcnonb3oBanne B y4yeOHOM IIpollecCe HHTEPHET-PECYpCOB MO JaHHOMY KYpCY;
paccMoTpe- HHE 3aja4, MaKCHMaJlbHO MNPHOIMKCHHBIX K BO3HUKAIONIMM Ha IPAKTHKE
CUTyalHsM, C DJIEMEHTa- MH JUCKYCCHH U TIOJEMHUKOH B IPOIECCEe NMOWCKA IyTeH pemieHHs
c(OpPMYJIUPOBAHHBIX MPOOJIEM; KOHTPOJIBHBIC PA0OTHI.

CamocrosiTenbHas padoTa CTYJCHTOB MPEIyCMAaTPUBACT BBIIOJHEHUE HHIMBUIYaIbHBIX 3a-
JAHWH, TOJTOTOBKY K JIaOOPATOPHBIM 3aHATHSAM, U3y4eHHE Y4YeOHOW JMTEpaTyphl, COCTABICHHE
KOHCIIEKTOB, 3al[UTY HHIMBHIYaIbHBIX 33 JaHHH.

IMopsiakoBbIi

Kparkoe conepxkanue TeMbl
HOMeEp U TeMa

ConepxarebHbId MOAYJIb 1. «Dnemenmapuas kpunmozpagusn

Tema 1. PaccmarpuBaroTCss OCHOBHBIE TEPMUHBI, OIIPEACIICHHUS
Kpunrorpadus, ee | | 3ama4yu U 3a1a4d KpUnrorpapuu

HOHSTHS U
TEPMHUHOJIOTUS

Tema 2. Hcropuueckuii 0030p KpUITOTpapuUECKUX METOI0B
OnemMeHTapHbIE
I QPBIL.
YacToTHbII
aHaJIH3.

ConepxareabHblii MOOYJb 2. «Knaccuueckaa kpunmozpagusn»

Tema 3. IIudps PaccmarpuBatorcst kpunrorpadgudeckne MeToabl nmpumepHo 14 — 19

[neiideiiepa, BEKOB, UX HAJIeKHOCTh, KpHUNTo cToikocTs. Ludps! [Ineideiiepa,
Buxenepa Buxenepa

Tema 4. IlIudps M3y4aroTcsi Ha KOHKPETHBIX IPUMEPAX BOIPOCHI KPUNITOAHAIN3A

IIEPECTAaHOBOK meTo0B. llIndp nepecranoBky, MaTpUUHBIN P 00X01a

MatpuuHslii mudp

obxona

Tema 5. ITlogaua | Wsyuwaercs npeacraBieHue uHGopmamuu B uudposoit popme, mudp

Marepuaia B | LIOb

nudposoit Gopme,

)y

OJIHOPa30BOI0

osoka. [1pu- ynHbI

YCIIELLTHOTO

KpUIITOAHATIN3a

Conep:karesbHblii MOayJab 3 «Mamemamuyueckue 0cHO8bL
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Kpunmozpaguueckux memoooe»

Tema 6. O6mue
XapPaKTEPUCTUKU
IIOb u
KPUIITOCHUCTEMBI
DES. Crpykrypa
cuctemel DES.

N3yuaercsa komnprotepHas kpunrocucrema DES u ee crpykrypa n
KOMIIBIOTEpHAsI pealln3aius

Cucrema DES

Tema 7. [IpumeHneHne anropuTMa OBKJIMAA M €rO CIEICTBUS IS HAXOXKICHUS
Maremarnueckuit B3aMMHO-00PATHBIX KIIIOYEH B aITOPUTMAaX MIH(PPOBAHUS

MOAXON K

KpUNTOTpagruecK

HM aJrOpuTMaM 1
ero

CJIEICTBHE.
Anroputm
OBKINAA.
CnencrBue
TeOpeMbl DBKJIHIA

Tema 8.
Kounrpysnuuu, nux
cBorictBa. Konbsmo
OCTATKOB.
B3anMHo0OpaTHBI
€ KJIIOYH B KOJIBLIE
OCTaTKOB

Konb1o octatkoB, apudMeTndecKue onepanny B HeM, JI0Ka3aTeIbCTBO
CBOMCTB

Coaep:xarejbHbIIH MOAYJIb 4 «AHanumuueckue wugpoly

Tema 9. Konb1iio
Matpui. O6partHas
MaTpHIla KaK

PaccmarpuBarorcss Kpuntorpapuueckue aHaJIUTHYECKUuE HIHQpHI,
BBOJIUTCSl KOJIBLIO MaTpull, OOpaTHas MaTpuila B ’TOM MHOXKECTBE Kak
e ppyromui Koy

nemudpyromun

KJIIOY

Tema 10. Br160p kittoueil B KoJblle OCTaTKOB, BCKPhITHE IM(PPOB O€3 3HaHUs
A¢punnsle KIIFouen

mmdpsl 1-ro
nopsiaka. IToxxomast
K B3J710MYy U(poB

Tema 11.
Jluneinsii mudp
k-ro mopsizka.
AdunnbIi mudp
k-ro mopsizka.

Hcrnonbs30BaHKe B Ka4eCTBE KIIIOUEH MaTpHUL K-ro nopsaka. [Ipumepst
BCKpBITHS M(pa 0e3 3HaHUA KItoua

Tema 12.
ITpumepsl
mMdpoBaHus C
MaTPUYHBIMA
KITIOYaMHU.

[TpuMepbl Ha MOHOTpaMMHBIE JIMHEHHBIN U adGUHHBIN IHPBI




TemaTnueckuii miian

KosmmyecTBO yacos
Ounas ¢popma 00yyeHus 3aounas popma o0yueHnst
HopmatuBHbIi cpok 00yueHnst YckopeHHBIH cpok 00y4eHust HopmaTuBHbIi cpok 00yuyeHnst | YCKOpPeHHBIH CPOK 00y4eHHst
- B T.4. B T.4. B T.4. B T.4.
a3BaHMs
. < = < < < < <
cojiepKaTeIbLHBIX MOLyJ1ei 2 Z | = S |15 | = S 3 | = = S| = =
% = -
U TeM © = z s8 5|8 | = 5 |85 | SE © =| 9| B |SE| 58 ¢S|=|28|cE|FE
o = ) = S| o = L o = o o = 2 8 = o S e 0| 2| 8| =o S
Q = = RY =y @ | = | = | 88 Q S| 2| B RS | HY Q| H| |l gd | XS
R | ¥ « °c) =| 8 | ¥ | B |« |oc 4 ~ 2| B = S| = A| £| E| | =
) =3 3 & o e 2 | B o= 9 Bl a | Bl a QI O Bl Fal g
= 3 Sx = = = |8 | &= Sl E 8 | €= Ex Sl 3 8| Ew
© = b= < = =
= S | = =15 |8 =15 | 8 = =18 =
Conep:kareJbHbII MOAYJIb 1. « nemenmapnas Kpunmozpagusn»
Tema 1. Kpunrorpagus, ee
MOHATHUSA U 11 3 3 5 11 3 3 5 12 |1 1 10
TEPMHUHOJIOTHUS
Tema 2. DneMeHTapHbIE
b 1 | 3 3 |5 1] 3 3| 5 12 |1 1] 10
mgpsl. YacToTHBIN aHANIU3.
Hmozo no
cooeprcamenvHomy mooyio | 22 6 6 10 22 6 6 | 10 24 | 2 2 20
1
Coaep:karejbHblil MOaYJIb 2. «Knaccuueckasa kpunmozpaguay
Tema 3. [udps
a 3. Lllugp 11| 3 3 |5 11| 3 3|5 12 |1 1| 10
[Tneiideiiepa, Buxenepa
Tema 4. [lIudps
nepecTaHOBOK MaTpuYHbIH 11 3 3 5 11 3 3 5 12 |1 1 10
mmdp obxona
Tema 5. Ilonaua matepuana
B 11dpoBoit Gopme, mudp
onHopazoBoro Osoka. [Ipu- | 11 3 3 5 11 3 3 5 12 |1 1 10
YUHBI YCHEIIHOTO
KPUINITOAHAIIN3a




Hmozo no
cooeprcamenbHoMy MOOYII0
2

33

9

15

33

9

9 | 15

36

3 30

Conepxare/ibHbIH

mMonyJb 3 «Mamemamu

HecKue 0CHoebl Kp

Unmozpaguueckux memooos

Tema 6. O0Omue
xapakrepuctuku H1Ob n
kpuntocuctemsl DES.
Crpykrypa cuctemsl DES.
Cucrema DES

11

11

12

1 10

Tema 7. Marematudeckuit
MOAXOJI K
KPUNTOTpaQHIECKUM
IITOPUTMAaM U €ro
CJIeICTBHE. AJITOPUTM
OBknuga. CiencT- Bue
TEOpEeMbl DBKIIUIA

11

11

12

Tema 8. KoHrpysnuuu, ux
cBoricTBa. Konbio
OCTaTKOB.
B3auMuooOpatHbIe KITtoun
B KOJIbIIE OCTaTKOB

11

11

12

Hmozo
no codeprcamenbHoMy
Mooyio 3

33

15

33

9

36

3

3 30

Conep:xaresb

b 4 «Anarumuueckue wugpor»

Tema 9. Konb1io maTpuir.
OOpaTHas MaTpula Kak
eGP YIOIUT K04

14

14

4

13

1

1 11

Tema 10. Abppunnbie
mmdpsl 1-ro mopsaka.
[Tomxomp! K B31OMY HGPOB

14

14

13

1 11

Tema 11. JIuneitHsii mudp
k-ro mopsiaka. AduHHBIH

14

14

11

11




mudp k-ro nmopsiaxa.

Tema 12. [Tpumepsnt

i poBaHus ¢ 14 | 4 4 6 14 | 4 4 6 11 11
MaTPUYHBIMH KITFOUaMHU.
Hmozo
no codepicamenbHoMy 56 | 16 16 | 24 56 | 16 16 | 24 48 2 2 44
Mmooynio 4
Bcezo no oucyunnune
144 | 40 40 | 64 144 | 40 40 | 64 144 | 10 10 | 124
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5.  METOAUYECKHUE PEKOMEHJIALIUH JJISI IPOBEAEHUA
JIEKIHIMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUH

TeMBI JIeKIIMOHHBIX 3aHATHNA

Ne
n/n

Ha3zeanue memui

Konuuecmeo

uacoe

Kpunrorpadus, ee moHITHS U TEPMUHOIOTHUS

3

OnemeHTapHble UG PHL. YacTOTHBINA aHATIH3.

[udps [Tneitdetiepa, Bukenepa

HIudpsr nepectaHoBoK Matpuunslii mudp o0xona

S E N .

[Tonaya marepuaina B udpoBoit hopme, mudp ogHOopazoBoro d6moka. [Ipu-
YMHBI YCIICITHOTO KPUIITOAHAIH3a

3
3
3
3

O6mue xapakrepuctuku [1IOb u kpunrocucremsr DES. CtpykTypa
cucteMbl DES. Cucrema DES

MatemaTrudecKuii oIX0/] K KpUNTOrpaUIeCKUM aJIrOPUTMAM H €T0
cieacTBue. Anroput™ DBkiuaa. Cieact- BUe TeopeMbl DBKIUIAA

KOHpr3HI_[I/II/I, UX CBOMCTBA. KOJ'ILI_[O OCTaTKOB. B38.I/IMHOO6paTHBIe KIIFOYH
B KOJIBIIC OCTAaTKOB

Konbio matpui. ObpaTHast MaTpuiia Kak AemnGpyromui K04

10.

Addunnabe mudps! 1-ro mopsaka. [Toxxoxs! k B3nomMy mmdpos

11.

JTunetinbiit mmdp k-ro nopsnka. Adunabii mudp k-ro nopsaka.

12.

[Iprmeps! LM poBaHUs ¢ MaTPUUYHBIMU KiIto4aMu. [oHsTHE O MEXaHUKE
TEOPUU OTHOCUTEIBHOCTH

BCEI'O

Tembl J1a0OPATOPHBIX 3aHATHI

n/n

Hazeanue memui

\Konuuecmeo
uacoe

Kpunrorpadus, ee noHITHS U TEPMUHOJIOTUS

3

OnemeHTapHble MUPpbl. YacTOTHBIN aHANN3.

[Hudps! [Ineiideiiepa, Buxenepa

udpe! nepecranoBok Matpuusslii mudp o6xona

QW IN]|F

[logaua marepuana B nudpoBoit ¢opme, mudp omaHopazoBoro Omoxa. [Ipu-
YHHBI YCIEITHOTO KPUNITOAHATH3a

3
3
3
3

O6ume xapakrepuctuku LLIOB u kpunrocuctemsr DES. CtpykTypa cructeMsl
DES. Cucrema DES

MareMaTuueckuii mMoIX0/ K KpUNTOrPaUIECKUM aIrOpUTMaM U €ro
ciencrue. Anroput™ DBkiuaa. CaeAacT- BUE TEOPEMbI DBKIINIA

KOHpr3HI_[I/II/I, HUX CBOMCTBA. KOJ'ILI_IO OCTaTKOB. B33.I/IMHOO6paTHBIC KJIFOYH B
KOJIBIIC OCTAaTKOB

Koo Matpur. O6paTHas MaTpulia Kak Jemupyonmi Ko

10

Addunnbie mudpsrr 1-ro nopsinka. [loaxons! k B3aoMy muppos

11

JIunelinbiii mmgp k-ro nopsiaka. Adunnsiit mudp k-ro nopsaka.

Al W
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12 |[Tpumeps! mudpoBaHUs ¢ MaTpUYHBIMU Kitodamu. [ToHATHE O MEXaHHKE 4
TEOPHH OTHOCUTEIBHOCTH
BCEI'O 40

6. METOAWYECKHUE PEKOMEHJIAIIUU 11O OPTAHU3ALIAN
CAMOCTOSATEJBHOU PABOTHI CTYJAEHTOB
OpraHu3anusi caMoCTOSTeJIbHOH PadoThI CTYI€eHTOB
Ne Konuuecmeo
i Ha3zeanue memoi waCos

1 | Kpunrorpadus, ee moHATHSI U TEPMUHOIOTHS 5}

2 | Onemenrapubie mudpel. YacTOTHBIN aHATU3. 5}

3 |[MIudpsr [Tnetideitepa, Bikenepa 5

4 | lIudpsr nepectanoBOK MaTpuuHblid mudp o0xo1a 5

5 |[[Tomaua marepuana B udposoii hopme, mudp ogHopazoBoro o61o0ka. [Ipu- 5
YMHBI YCTIEUTHOTO KPUIITOAHAIIN32

6 |O6mue xapakrepuctuku [1IOB u kpunrocucremsr DES. CtpykTypa 5
cucteMbl DES. Cucrema DES

7 | Marematuyeckuii moaxoa K Kpuntorpadhu4eckum aaropuTMaM U ero 5

ciencTaue. AnroputM OBkianaa. Cienct- BUe TeopeMbl DBKIUAA

8 |Konrpy»nmuu, ux coiicta. Kosbiio octaTkoB. BzanMHOOOpaTHBIE KITFOUH 5
B KOJIbIIE OCTaTKOB

9 [Kompumo marpui. OOpaTHas MaTpula Kak ASIIH(PPYIOMNI KoY 6

10 |Addunnsie mudpsr 1-ro nopsiaka. [loaxons! k B3aoMy mudpos 6

11 Vluneinsiit mudp k-ro nopsaka. Agunneni mmdp k-ro nmopsiaka. 6

12 |[[Tpumeps! mudpoBanus ¢ MaTpUYHBIMU Kitouamu. [ToHsATHE O MEXaHUKe 6
TEOPUH OTHOCHTEIHHOCTH
BCEI'O 64

7. VHIUBUIYAJbHBIE 3AJTAHUS
(ue npedycmompeno npoepammoir)

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXYTOUYHOM ATTECTAIIUM

Haugnas kpunrorpadus. udp Llesaps u yactokona.
Knaccuueckue mmudper [neideiiepa, Bikenepa.
YacToTHBIN aHATIN3, €r0 IPUMEHEHHE KO B3JIOMY LIH(pa.
OOmwmii mudp nepecTaHoBOK.

Marpuunsiii mudp obxona.

akr wpdE
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9.  OBPA3EIL MOAYJBHOI'O KOHTPOJIA

rOY BIO «IOHELIKUI1 HALIIUOHAJIbHbI YHUBEPCUTET»
@akynbTeT MaTEeMaTUKH U HHPOPMALMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu:  09.03.04 Ilpozpammnan unscenepus

Ilpoepamma noocomosxu: oakanaspuam
Cemecmp 8
Yuebnas oucyuniuna Kpunmozpagusa

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. lIngp maTpuunOro o6xo0xa.

2. Jlys uncna 5 HaiTH, ¢ TIOMOIIBIO aropuTMa EBKIIM/Ia, My THILIMKATHBHOE
obpaTtHoe 1o Moy N=34.

YTBep)KI[eHO Ha 3aCCJaHuHn Ka(bel[pbl TCOpHHU YIIPYT'OCTHU U BBIYHCIIUTEILHOM MaTeMaTUKH

nMenu akagemuka A.C. KocmonamMmuanckoro, mpoTokos No OT «__» 20 T
3aBenyromuii kadeapoit Cropoxes B. U.
[Ipenonasarens 3anpko A. U.

KpuTepnn OCHUBAHUSA MOAYJBHOI'0 KOHTPOJA

Homep 3a0anusn Koauuecmeo oannoe
1 10
2 10
3 20
Bcezo 6annos 40

10. OBPA3ELl DK3AMEHALIMOHHOI'O BUJIETA

Teopemuttec:cue B60RPOCHL K IK3AMERY
AJ'IFOpI/ITM BBKJ'II/II[a " €ro CICACTBUC.

Konrpysnuuu u ux csoiicrsa. Konb1o ocTaTkos.

Kounbio matpun. HaxoxeHre oOpaTHoOM MaTpUIlbl B KauecTBe JeMU(PYIOIEro KIroya.
Addunnsiit mudp 1-ro nopsaka. [Ipumep.

Addunnsiit mudp 2-ro nopsaaka. [Ipumep.

akr wbdpE

rOY BIIO «JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
®daxynpTeT MaTEMaTUKU U UHGOPMAITMOHHBIX TEXHOIOT U

Hanpaenenue noocomosxu:  09.03.04 Ilpozpammnan unsxcenepus
IIpoepamma noocomosxu: oaxanagpuam

Cemecmp 8

Yyebnas oucyuniuna Kpunmozpagusn
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BUJIET Nel
1. Konrpysnuuu u ux coiictsa. Konblo ocTaTkos.
2. Apduunslii mudp 1-ro nopsaka. [Tpumep.

Y TBep)KICHO Ha 3aceTaHuU Kadeapbl TEOPUH YIIPYTrOCTH U BBIYUCIIUTEILHOW MAaTEMAaTHKH
20 r.

nMmenu akaaemuka A.C. KocMogaMmuanckoro, mpotokos Ne OT « »

3aBeayromuit kadeapoit Cropoxes B. H.

DK3aMeHaTop 3anbko A. N.
Kpumepuu oyenueanus yx3amena
Homep 3a0anusn Konauuecmeo oannos
1 10
2 10
3 20
Bcero 6a/10B 40
11. OBPA3ELl TECTOBOI'O 3AAAHUS -1e npedycmompeno npoepammori-

12. KPUTEPUU OLIEHUBAHUSA

Ilo xypcy mpennosnaraercss MPOBEIECHUE IMPOMEXYTOUHOM aTTeCTallUd B BHUJIE MOAYJIBHOIO
KOHTpOJISI, BBIIIOJIHEHUS WHAUBUAYAJIbHONM TBOPYECKOM pabOThl M 3K3aMeHa. ODK3aMEH CHAloT
CTYJICHTHI C LIEJIbIO TIOBBIILICHNS PEHTHHTA.

Pacnpeoenenue 6annos, kKomopule Mo2ym noay4ums cmyoeHnmol
6 npoyecce uzyuenus OUCUUNIUHDL

Opranu3anmoHHoO- CPC Bcero
yueOHasi paboTa |Mony.abHblii NuauBuayanbHasi TBopueckasi pabora
CTYACHTA KOHTPOJIb
Max 100 6amnoB max 40  [max 20 6ammoB| max 20 max 20 GannoB 100
OaioB OasoB OaoB
pazpaboTka | pazpabortka | Pa3paboTkoB TE€CTOB 10
JOKJIala ¥ |[IPUIIOKEHUs]| MaTepHuaiaM JeKIHi
[pEe3EHTAlUU | IO pacueTy
10 BIOpPAHHOM |[TpHUKITaHON
TeMe 3a/1a4u
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Illkana coomeemcmeus 6a1106 HAUUOHAIbHOIL WIKATlE

Ouenka Ouenka nmo OuneHka 1o rocy1apcTBeHHOM 1IKaJIe Ouenka no
no mxkaJje | 100-6amibHOM (3x3amen, 1uddepeHuMpPOBaAHHBI 3a4eT) rocy1apCcTBEeHHOM
ECTS mIKaJe mKaJe (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TEHO
D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YyIOBJIIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIIHLHO) HE 3a4TCHO

C BO3MOKHOCTBIO IIOBTOPHOI! cllaun
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO IIOBTOPHOM Clla4yM NP YCIOBUU
00s13aTeNTbHOT0 HA0Opa JIOMOJHUTEIIBHBIX OAJIJIOB

13. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

JlekurOHHBIE 3aHATHUS TPOBOJATCS B AYAUTOPUU, OCHAILICHHOW MYJIbTUMEIUNHON TEXHUKOU U
JIOCKOIA.

JlaboparopHble 3aHATUST TPOBOASTCS B  KOMIBIOTEPHOM  Kjacce, 000pPYIZOBaHHOM
KOMITBIOTEPAMH C JIMIIEH3MOHHBIM IMPOTPAaMMHBIM OOecredeHueM, JOCTyrnoM K cetn HHTepHer,
CTOJIaMHU, JJOCKOM.

14.  PEKOMEHJIOBAHHASA JIUTEPATYPA

HaumenoBanue

Koa-Bo
IK3EMILIAP
OB B
OoMo0JIHOTEK
e lonHY

Hanuumue
3JIEKTPOH
HOM
BEepPCUM B
9BC

OcHognasa n1umepamypa

Benbmenbax, M. Kpuntorpapus na Cu u C++ B neifctBun :
[Vuaeb. mocobue / M. Benbien6ax. - M. : Tpuymd, 2004. - 461
c. + 1 anekrpown. onr. auck (CD-ROM).

Ocunsn B. O. Kpunrorpadgus B 3agauax u ynpaxHeHusx / B.
O. Ocunsn, K. B. Ocunisn. - M. : 'enuoc APB, 2004. - 144 c.

Jlonoanumensnasn numepamypa

Kopabnes, A. A. Kpunrorpapus pomana M. A. Bbynrakosa
"Mactep u Mapraputa" [DnekTpoHHBIN pecypc]| : ydeOHO-
METOAMYECKOe MocOoOue COOTBETCTBYET MpOrpaMMe ydeOHOTro
Kypca JUCLUTIIINHBL "TIpuHIMIBI ¢dunonoruyeckomn
kpunronorun" / A. A. Kopabnes ; I'OY BIIO "[loneuxwuii
HAI[MOHAJbHBIA yHHUBepcuTeT", DUIoI0rudeckuii QaxyabTerT,
Kadenpa wuctopum pycckoil  JuTeparypel U TEOPHH
cmoBecHoctd. - Jloneuk : I'OY BIIO "JlomHVY", 2019. -
DNeKTpOHHBIE TeKCTOBBIE HaHHbIe (1daiin).

OcHoBbl kpunTorpaduu : (mucbMeHHas crpaska) / [coct. H. A.
®ecenko] ; lonHY. Hayu. 6-ka. CripaB.-6ubauorp. o1, -
Honenk : JouHY, 2015. - 16 c.
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15. HTH®OPMALIMOHHBIE PECYPCBI

1. OcHoBbI IpOTPaMMHUPOBAHUS Ha S3BIKE Ct++: VYaebHoe nocobue
http://tk.ulstu.ru/lib/books/lang_c_1.pdf

2. Hcnonp3oBaHue BU3yanbHbIX KOMIIOHEHT B C++ Builder: MeToauueckue ykazanus K
n1abopaTopHBIM paboTaM MO MPOrPaMMHUPOBAHUIO
http://pnu.edu.ru/media/filer_public/2013/03/04/mu_builder.pdf

3. CTpyKTypbl IaHHBIX U AITOPUTMBL: IPOrpaMMupoBaHue Ha si3bike C++: Yueb, mocobue B 2 .
Yacrts 1 https://studfiles.net/preview/6324253/

4. Kparkuit CIPaBOYHHK 1o S3BIKY IPOrpPaMMHUPOBAHHUS ct++
http://dspace.univer.kharkov.ua/bitstream/123456789/1356/2/%D0%9C%D0%B5%D1%82%D0%
BE%D0%B4%D0%A3%D0%BA%D0%B0%D0%B7%D0%9F%D1%80%D0%BE%D0%B3%D1
%80C%2B%2BA4.pdf

5. Becrauk Jlonenkoro HaruoHanbHOro yHUBepcuteta. Cepusi A: EcTecTBeHHbIE HayKu
http://donnu.ru/vestnikA/archive

16. NIMPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (koprioparusnas suriensus JJOHHY Ne 46484614);,
2. Microsoft Office (kopnoparuBnas nunen3us JOHHY muuensus Ne 46472919);

PaGouass mporpamma paccMOTpeHa W NepeyTBEp)KIEeHa Ha 3acellaHuM Kadeapsl TEopuu
YIPYTOCTH U BBIYUCIUTENbHON MaTeMaTuku nuMenu akagemuka A.C. KocMonamuanckoro

¢ u3MeHeHusIMH (0e3 n3MeHeHnwui) Ha 20 TO/I.
ITpotokom Ne OT « » 20 T.
3aBenytomuii kageapoit Cropoxes B. 1.

Pabouas mporpamma paccMOTpeHa M MeEpeyTBEpXKICHAa Ha 3acelaHuH Kadeapbl TEOpUH
YIPYTrOCTH U BBIYUCIUTEIILHOW MaTeMaTHKH UMeHH akanemuka A.C. KocMonamuanckoro

¢ u3MeHeHusIMU (0e3 n3meHeHui) Ha 20 TOJI.
[Tporoxoin Ne 0T « » 20 T.
3aBeayromuit kadenpoit Cropoxes B. U.

PaGouass mporpamma paccMOTpeHa W NepeyTBEp)KIeHa Ha 3acellaHuM Kadeapsl TEopHH
YIOPYTOCTH U BBIYMCIUTENbHON MaTeMaTuku nMenu akagemuka A.C. KocMonamuanckoro
¢ u3MeHeHusIMu (0e3 n3menenuit) na 20 TO/I.

ITporoxoi Ne OT « » 20 T.

3aBenyromuii kageapoit Cropoxes B. U.


http://tk.ulstu.ru/lib/books/lang_c_1.pdf
http://pnu.edu.ru/media/filer_public/2013/03/04/mu_builder.pdf
https://studfiles.net/preview/6324253/
http://dspace.univer.kharkov.ua/bitstream/123456789/1356/2/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%A3%D0%BA%D0%B0%D0%B7%D0%9F%D1%80%D0%BE%D0%B3%D1%80C%2B%2BA4.pdf
http://dspace.univer.kharkov.ua/bitstream/123456789/1356/2/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%A3%D0%BA%D0%B0%D0%B7%D0%9F%D1%80%D0%BE%D0%B3%D1%80C%2B%2BA4.pdf
http://dspace.univer.kharkov.ua/bitstream/123456789/1356/2/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%A3%D0%BA%D0%B0%D0%B7%D0%9F%D1%80%D0%BE%D0%B3%D1%80C%2B%2BA4.pdf
http://donnu.ru/vestnikA/archive

