MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOTI'O [TPUBOPOCTPOEHUA"

Kadenpa Ne 33

YTBEPXIAIO
PykoBonuTens HanpaBiieHUS

npod.,1.T.H.,]01I.

(IOJDKHOCTB, Y. CTEICHb, 3BaHUE)

C.B. be33arees

(vHMIMAIB], (aMIITIS)

.
¢ —

(moxnuck)

«25» mast 2023 r

PABOYASA ITPOTPAMMA JIMCLTATTJIMHBI

«TeOpI/IH I‘pa(bOB " €€ NIPUIIOKCHUS>
(HaumeHOBaHMe JUCIUILINHEI)

Ko HamrpaBiieHUs TIOATOTOBKH/
/L Hatp 5 10.05.03
CIIELINATIHLHOCTH
HanmeHnoBanue HanpaBieHHs Nudopmannonnas 6e30macHOCTh aBTOMATU3HPOBAHHBIX
HOJITOTOBKHM/ CIIEIIUAITBHOCTH CHUCTEM
HanmenoBanue
be3onacHOCTb OTKPBITHIX HHPOPMAITHOHHBIX CUCTEM
HaIpaBJICHHOCTH
®dopma 00yueHus ouHasg

Cankr-IlerepOypr— 2023




Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

J.T.H.,JIOLL. e 250523 C.B. be33areeB

(TOIDKHOCTB, Y4. CTENICHB, 3BaHUE) (mmoamucsk, nara) (HUIHATEL, (aMHITHs)

[Iporpamma ono6pena Ha 3acenanuu kadeapor Ne 33

«25» mas 2023 1, npotokos Ne 10

3aBenytromuii kadeapoit Ne 33

JI.T.H.,JIO1I. C -ééf25.05.23 C.B. be33ateeB

(y4. cTeneHs, 3BaHue) (moamucek, nara) (vHUIHATEL, (aMHITHs)

OteercrBennbii 3a OIT BO 10.05.05(05)

=

JIo11.,K.T.H.,JIO1I. 25.05.23 B.A. MbUILHUKOB

(IOMKHOCTB, y4. CTETICHb, 3BaHKE) (moanwuck, gara) (MHUIMANTEL, (aMUITHs)

3amecTuTeNb JUpEeKTOpa MHCTUTYTA Ne3 1o Meronndeckoit pabote

25.05.23 H.B. Pemeraukosa

(TOMKHOCTB, y4. CTETICHb, 3BaHKE) (moxmucek, nara) (MHUIMANTEI, (aMUITHs)



AHHOTaUs

Hucuumnuna «Teopust rpagoB U ee MNPHIOKEHHUS» BXOIUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa3oBaHUsS — MPOTPaMMy CIICIHAIUTETA M0 HAMIPABICHUIO TOITOTOBKU/
crenuansHocTd 10.05.03 «MHbopmarmonHas ©6€30MacHOCTh ABTOMATH3WPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MmacHOCTh  OTKPBITHIX MH(OPMALMOHHBIX CUCTeM». JlucruruimHa
peanmmu3yetcs kadenpoit «Ne33».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETECHITHH:

[IK-1 «CnocoOeH BbIIOMHATH PabOTHl MO MPOSKTUPOBAHUIO aBTOMATH3MPOBAHHBIX
UH(OPMAITMOHHBIX CUCTEM

[1IK-4 «CnocobeH ocylecTBIsITh paboThl O pa3paboTKe CUCTEM 3allUThl WH(OpMAaLIUU
ABTOMATU3UPOBAHHBIX CUCTEM

[IK-12 «CmocoOeH MpoBOAWTH HCCIIENIOBaHHWS B 00JACTH OIEHKH 3(P(PEKTUBHOCTH
TEXHOJIOTHI aBTOMATU3aI[MH OTKPHITHIX HH()OPMAIMOHHBIX CHCTEM)

CopepxaHue AMCUMILIMHBI OXBAaTbIBA€T KPYr BOMPOCOB, CBSI3aHHBIX C CHOBHBIMHU
MOHITHSMH TEOpUH TpadoB U CBOHUCTBAMH OOBEKTOB, WCIOIB3YEMBIX B ITHX O0JIACTSX,
(bOpMyITUPOBKOW YTBEPKACHUM, METOJAMU HMX JI0Ka3aTelbCTBA, BO3MOXHBIMU cepamMu HUX
MPHIOKEHUH, OCHOBAMH ITOCTPOCHUS KOMITBIOTEPHBIX MOJICIICH, NCIIOJB3YIONUX Ipadbl.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOro mporiecca: JEKIHUU, J1adopaTopHbie pabOThI, CAMOCTOSITENbHASI padoTa CTYICHTA,
KOHCYJIbTAIIHH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOCHHS IAMCIMILTUHBI COCTABISCT 3 3adeTHBIX eawHmibl, 108
YacoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
JvcuunimHa CTaBUT CBOEH LIEIBbI0O O3HAKOMJIEHHE CTYIEHTOB C BaXXHEUIIMMU pa3iellaMHu
Teopun TrpagoB U €€ TMPWIOKEHUSIMH U TMOJIyYeHHUE BBICHIETO MPO(EeCcCHOHATBHO
npopIMPOBAHHOTO 00pa30BaHMs, IO3BOJISIONIETO BBINYCKHUKY YCIEIIHO paboTaTth B
n30paHHOM cepe esaTeTbHOCTH, 00J1a1aTh YHUBEPCAIbHBIMU U MIPEIMETHO-CIIEUATU3UPO-
BaHHBIMH KOMIICTCHIIMSIMH, CIOCOOCTBYIOIIUMHU €r0  COIMAIBHOW MOOWIBHOCTH H
YCTOHYMBOCTHU Ha PhIHKE TPY/a.
JlanHasi QUCHMIUIMHA TPHU3BaHA MMO3HAKOMHUTH C OCHOBHBIMU TOHSATHUSMH TEOpUU Tpados,
METOJIJaMH HCCIIeIOBAaHUS PA3UYHBIX TUIIOB OOBEKTOB U MOACTPYKTYP B rpadax, a TaKkxKe ¢
PSAIOM KJIACCHYECKUX 3a7ad Ha Tpadax U CeTsAX, OMHMCAHWEM aJrOpPUTMOB HX PEHICHWS,
AQHAJIU30M TPYAOEMKOCTH aJlTOPUTMOB.
KonnenTpupyss BHHUMaHHE Ha alTOPUTMHYECKOM IMOAXOJE K 3amadaM Teopuu rpados,
yueOHBI KypC pacKpbIBa€T OPraHUYECKYI0 B3aMMOCBS3b MEXKAY Pa3IHMUYHBIMH THIIAMH
CTPYKTYp Ha Tpadax U CeTsIX, MPOSBIIOMIYIOCS B SAMHCTBE AJTOPUTMHUYECKUX MOJICIICH,
MPUMEHSIEMBIX ISl UCCIIeIOBAHUS 3TUX CTPYKTYP.
K 3amauam Kypca oTHOCSTCS:
- O3HAaKOMIIEHHE CTYIEHTOB C (yHJAaMEHTaIbHBIMU TMOHSATUSMU TeOopuu rpadoB At
MOCJIEIYIOMIET0 CBOOOTHOTO UX UCIIOIB30BAHNUS;
- U3y4YEeHHE COBPEMEHHOM MpoOIeMaTHKU TeOpuH rpados;
- YCBOGHHE TTOCTAHOBOK 337124 TCOPUH rpad)oB U METOJIOB MX PEIICHUS;
- OBJIaJICHUE OCHOBHBIMU TEOPETHUKO-TPAQOBBIMU aTOPUTMAMH;
- IPUMEHCHHE TPa(OBBIX MOJIEICH K pa3IMIHBIM 00JIaCTSIM HAYKH.
Kypc npusBan cyiiecTBeHHO YriyOuUTh MOHMMAaHUE CIYIIATEISIMH, KaK TEOPETHUUECKOI Oa3bl
WH(OPMATHKH, TaK U €€ MPAKTUICCKIX METOJIOB.
OcHOBBI TeOpUH TPaoOB MOKHO U HY)KHO U3Yy4aTh CETOIHS B CUITY CIEAYIOUIUX aClEeKTOB:
OOJIbIIasE HAMISTHOCTh MHOTHX TEOPETUKO-TPA(OBBIX KOHCTPYKIIMH W €CTECTBEHHOCTH
MIPUEMOB JI0Ka3aTeNIbCTBA JaKe OUEHb CIOKHBIX TEOPEM;
K TpadOBBIM MOJICIISIM CBOAMTCS OTPOMHOE YHCJIO CONEPIKATEIBHBIX 3a/1a4, IIPUYEM B TCOPUN
rpadoB 4pe3BBIYAHO MHOTO 33724, (OPMYITUPOBKH U BO3MOKHBIE MTyTHU PELICHUS KOTOPHIX
MOHSITHBI JTAYKE MITAJIIIAM IITIKOJIEHUKAM;
Teopusi rpadoB MMEET SPKO BBIPAKEHHBIM MPUKIAJAHON XapaKTep B Pa3lUYHBIX OTPACIAX
YEIIOBEYCCKUX 3HAHMIA, BIIAJICHHE METOJaMH TeOpuu TpadoB SBISETCS CETOMIHS
HEOOXOIUMOM COCTaBHOW YacThI0 00pa30BaHUs CHEIHAUCTOB, 3aHUMAIOIIUXCS] BOIIPOCAMU
MIPUKITATHON MaTEMaTHKH.

1.2. JlucumiuimHa  BXOJUT B  COCTaB  4YacTH, (OPMHPYEMOH  ydaCTHUKAMH
0o0pa3oBaTeNbHBIX OTHOIICHU, 00pa30BaTENIbLHON MpOTrpaMMBbl BHICIIIETO0 00pazoBaHus (janee —
OIT BO).

1.3. TlepeueHb IIAHUPYEMBIX PE3YILTATOB OOYUEHUS MO AUCHHUILIINHE, COOTHECEHHBIX C
IIaHupyeMbIMu pesysbraramu ocBoeHust Ol BO.

B pesynbrate m3yueHUs AMCHUILIMHBI OOydYarOIUACSA JOMKEH 00JalaTh CIeTyIOIUMU
KOMITETCHIIMSMU WJIM WX JacTsAMU. KOMIETEeHIINN ¥ WHIUKATOPBI UX JTOCTHKEHUS TTPUBEIACHBI B
Tadmmie 1.

Ta6muma 1 — I[lepeyeHs KOMITETEHIIMI ¥ MHIUKATOPOB UX JTOCTHKCHUS

KaTeropI/Iﬂ (1" pynna) KOII N HAUMCHOBAHHC KOII U HAMMCHOBAHUC MHAUKATOpPA NOCTHIKCHUS

KOMIICTCHIINU KOMIICTCHIINU KOMIICTCHIINU
[TK-1 Cnocoben
BBITIOJTHSITH PaOOTHI [1K-1.3.1 3HaTh BapraHThI CETEBOM
[Tpodeccuonanbubie

110 IPOCKTHPOBAHUIO | APXUTEKTYPBI; TEXHOJIOTUH BUPTYaIU3alluN
ABTOMATU3UPOBAHHBIX | CEPBEPOB
UH(POPMAIIMOHHBIX

KOMIICTCHIINN




CHUCTEM
I1K-4 Criocoben
OCYIIIECTBIISAITH [1K-4.3.1 3HaTh CIOCOOBI pean3aIuu
a0O0THI 110 HECaHKIIMOHUPOBAHHOT'O JIOCTYIIA K
[Ipodeccuonanbubie P H P oty
KOMIIETEHIIIH pa3paboTKe CUCTEM MH(pOpPMAIIUU U CIICIIUATBHBIX TPOTPAMMHBIX
3anUThl HHPOPMAIIUU | BO3JCHCTBHI Ha HH(POPMAITUIO U €€ HOCUTEIN B
ABTOMAaTHU3UPOBAHHBIX | AaBTOMATU3UPOBAHHBIX CHCTEMaX
CHCTEM
I1K-12 Criocoben
MIPOBOINUTE
p [1K-12.3.2 3HaTh METObI MOCTPOCHUS U
HCCJIEIOBAaHUS B .
HCCIIEOBAHNs MAaTEMATHYECKUX MOJEIICH B
00JIaCTH OLIEHKH
00J1acTH aBTOMAaTU3AIMKY HHPOPMAIIHOHHO-
[Ipodeccuonanbupie | 3ppekTUBHOCTH .
N aHAJUTUYECKOHN eI TEILHOCTH
KOMIIETEHIIUH TEXHOJIOTHI
[IK-12.V.1 ymeTs pewmats 3a1a4u UcCaeq0oBaHus
aBTOMAaTHU3alluU
MH()OPMAIMOHHO-aHATUTHICCKUX CUCTEM
OTKPBITBIX
METOJaMH MOJICTUPOBAHUS
WH(pOPMaAITMOHHBIX
CHCTEM

2. Mecro nucuuruinHbL B cTpykType OI1

I[I/ICI_II/IHJ'II/IHB. 6331/IpyeTc;1 Ha 3HaHUAX, paHEC HpI/IO6peTeHHBIX O6y‘IaIOH_II/IMI/IC$[ IIpu U3y4CHUU
CICAYIOUX TUCHUILINH:

3HaHus,

MaremaTuyeckui aHain3

MaremMarnueckast JIOTUKa U TEOPHUsl AITOPUTMOB
®dusuka

VYyeOHast (03HAKOMUTENbHAS) IPAKTHKA

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTaTUCTUKA
BoruncnutenbHas MaTeMaTHKa

TexHoIOoruu U METO/Ibl IPOrPAMMHUPOBAHUS
VYyeOHas mpakTHKa

MaremaTtnueckre 0OCHOBbI 00pabOTKH MH(pOpMaLUU
[TpousBoacTBEeHHAs (IKCITyaTallMOHHAS) TPAKTHKA
MonenrpoBaHue cucteM

Pacnpenenennbie HHGOPMALIMOHHbBIE CUCTEMBI
[TocTkBanTOBasE KpUITOTrpadUs

besonacHocts cereit 9BM

Pacripenienennble ceTn XpaHEeHUs JaHHbBIX
be3onacHOCTh ONEpalMOHHBIX CUCTEM

MOJYYCHHBIC IIpU HN3YUCHUH MaTcpuajia )IaHHOﬁ JUCHUIIIIMHBI, HWMCIOT

CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH

Hay4Ho-uccnenoBarenbekas padora

3amuTa UHPOPMAIIMHA B CECHCOPHBIX CETAX

[Tpon3BoICTBEHHAS IPEIIUTUIOMHAS TTPAKTHKA

— VudopmarmonHas 6€30MacHOCTb pacipe/iesIeHHbIX HH(OPMAIIMOHHBIX CUCTEM

3. OOBeM U TPyT0EMKOCTh TUCITUTLIAHBI

KakK

Jlanubie 00 oOmieM oO0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUILINHE (M paclpeielieHnue 3TOH TPYJ0EeMKOCTH TI0 CeMecTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHbI




TpynoeMKocTh 1o

Bun yueGHO# paboThI Bceero cemMecTpam
Nog
1 2 3

Oobwan mpyooemKocmp OuCyuUnIUHLL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 68 68
B TOM YHCJIE:

nexuun (JI), (gac) 34 34

1('IpaK)TI/I‘IeCKI/Ie/CGMI/IHapCKI/IC sansrus  (113), 34 34

qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)

CamocmoamenvHnas paboma, Bcero (4ac) 40 40
Buo npomesxcymounoi ammecmayuu: 3auer, Tl

madd. 3ager, sk3amen (3auer, Judd. 3aug, ' Hudd. 3au.
DK% 3au.

Ex3

IIpumedanue: xaHaMAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATHIM.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paznenbl, TeMBbI TUCIUILTHHEI Texm | 113(C3))  JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cewmectp 8
Paznen 1. OcHOBHBIE OIpeIeTIEeHUS 4 4 4
Paznen 2. CeszHocTh rpados 4 4 4
Paznen 3. Llukiomaruka rpadoB 4 4 4
Pasnen 4. Ilotoxu B ceTsax 4 4 4
Pasnen 5. Merpuueckue XapakTepUCTUKH IpadoB U 4 4 4
JKCTpPEeMaJIbHBIC 332U
Paznen 6. 3agaum packpacku BepIIvH U pedep rpada 4 4 4
Paznen 7. Anroputmsl 4 4 8
Pazmen 8. [Ilpumenenue rpadoB s 3agad 6 6 8
MIPOrpPaMMHUPOBAHUS
Hrtoro B cemecTpe: 34 34 40
Htoro 34 34 0 0 40

[IpakTnyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4aromMMHUCS ~ OINpENeNeHHBIX  TPYIOBBIX  (QYHKUMH,  CBSA3aHHBIX ¢  Oy;ymiel
poQeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxkanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6muma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO IUKJIa




Howmep pasznena

HaszBanue u conep:xkanue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

OCHOBHBIE OIIPECACIICHUA

OcHoBHble TOHATHS Teopud TpadoB. CBszb Teopuu rpadoB c
npeameTHoi obnacteio. CriocoObl 3amanus rpadoB. MaTpuilst
CMEXHOCTHU M MHIMJICHTHOCTH, HX CBOMCTBA.

Ces3HOCTB Irpad)oB

CesizHocTh. [lepeBbs. CBolicTBa iepeBbeB. MaTpuuHas Teopema
Kupxroda 0 nepeBbsAx.  [loMck ~ MHUHMMAaJIBHOTO
(MaKCMMaJIbHOTO) OCTOBHOTO Jieca B rpade.

[{uknomaruka rpagos

OinepoBel Tpadpl. Kputepumii sitnepoBocTH cBsizHOTO Tpada.
ITpocTpancTBo YETHBIX noarpagos u MHOKECTBO
dbyHIaMeHTalbHBIX ~ HUKJIOB.  llukiomaruueckoe — 4HCIO.
["aMubTOHOBBI Tpadsl. [Ipu3Hak raMUIbTOHOBOCTH rpada.

ITotoxu B ceTsix

beckontypusle  Tpadsl, TOIOJIOTHYECKast COPTHPOBKA.
Onpenenenne ceru. CereBble rpadguku. [loToku B cersx,
AITOPUTM IOCTpOCHUs MoToka. Teopema Popna—Doskepcona u
QITOPUTM TIOCTPOCHUS MaKCHUMAaIbHOTO mOTOKa. [locTtpoenue
NOTOKa  MHHUMAJbHOW  cromMoctH:  anroputM  QPopna-
cDaJIKepCOHa, AJITOPUTMbI, OCHOBAHHLIC Ha BBIACICHUHN LUKIIOB
OTPULATEIHHOTO BeCca M Ha MMOUCKE MUHUMAJIBHOTO ITYTH.

MeTtpuueckue
XapaKTEePUCTHKH TpadoB U
9KCTpEeMaJIbHBIE 3aa4H.

PaccrossHust B rpade: BeplIMHa-BepIlMHA, BepLIMHA pPeOpo,
TOYKa-BepIIMHA, Touka-peOpo. LleHTpsl u Meamansl Tpada,
rJaBHble M aOCOJIOTHBIE IEHTPHl M MEAWaHbl, METOAbl MX
noucka. O000IIeH e 3a/1a4 pa3MEIICHUS: 3a/1a41 C YCHIICHHSIMH,
IOUCK KpaTHBIX ILIEHTPOB U MenuaH. HesaBucumele u
MOKpPBIBAIOLIIME MHOXKECTBA. Teopema O 4uciaXx HE3aBUCHUMOCTH
U TOKphITHH. MakcuManbHble HE3aBUCHUMBIE MHOXECTBA
BEpUIMH, MX IOUCK. Kparyailliee BEpIIMHHOE TOKPBITHE,
QITOPUTMBI ~ €r0  TOHWCKa. JIOMUHHpYIOIIME  MHOXECTBA.
[Tapocoueranune. Iloumck  mapocodyeTaHuss  MaKCUMalbHOU
MomHocTH. IloMck mapocoueTaHuss MaKCMMalbHOIO —Beca.
Onpenenenue JBYZOJIBHOTO rpada. CogepiieHHOe
napocouyeTaHue. 3agada o cBaabOax, Teopema Xosa. 3ajzada o
Ha3HAUYEHUSIX U allTOPUTM ee peleHus. TpaHcmopTHas 3aaaya u
QITOPUTM €€ PEIICHUS.

3amaun packpacku BepIINH
u pebep rpaga

[TocranoBka 3amaun packpacku rpaga. XpoMaTHUYECKOe YHCIIO
npou3BoiibHBIX TrpadoB. Teopema bpykca. XpomaTnueckoe
YHUCIIO TUTaHapHBIX TpadoB. TeopeMbl 0 MEeCTH U O MATH KpackKax,
rUIoTe3a O 4YeTblpeX KpackaX. TOUHBIA M NPUONMKEHHBIE
QITOPUTMEBI pacKpalmmrBaHus rpada.

ANTropUTMBI

[Touck B TnyOuHy M B wmupuHy B rpade. Tomomormueckas
COpPTUpPOBKA BepIIMH OECKOHTypHOro oprpada. 3amada o
Kpatyaiimem nytu. Anroputmel opra-bemnmana u JleikcTpsl.
3amaya 0 pacCTOSIHUSX MEXIy BCEMHU IapaMmH BepIIMH rpada.
Anroputm ®noiiga. TpaH3UTHBHOE 3aMblkaHue. AJITOPUTM
Yopmanna. Anroput™M MOCTPOEHUS HanOOJIBIIIETO
[1apOCOYETaHUs] 1 HAMMEHBIIETO BEPUIMHHOIO MOKPBITHS.

[Ipumenenue rpadoB s
3a/1a4 NporpaMMHpOBaHUS

Onucanre TpadoBOro TPEACTABICHHUS MOJCICH W peIieHus
3aJa4 ¢ IpUMEHeHreM TpadoB B cpeie 00bEKTHO-OPUEHTUPOBAH-
HOT'O MPOTrPaMMHPOBAHUSL..

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOIHUILIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne | Temsl npaktndeckux | ®@opmel IpakTUUEeCKUX | TpyaoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/1 3aHSATUN 3aHSATUN (dac) MOJTOTOBKH, | TUCIIHII
(dac) JIMHBI
Cemectp 8
1 | IMocTpoenue rpadon Pemenue 3amau 4 4 1
2 | OueHka CBA3HOCTHU Pemenue 3agau 4 4 2
3 | ukmomaruka Pemtenue 3amay 4 4 3
rpa¢oB
4 | IToToku B ceTsax Pemtenue 3amay 4 4 4
5 | Metpuueckue Pemenue 3anau 4 4 )
XapaKTEPUCTUKU
rpadoB u
AKCTpEMaJIbHbIE
3a7a4H.
6 | 3amauym packpacku Pemenue 3amau 4 4 6
BEPIIUH U pedep
rpada
7 | Airoputmbl Pemenue 3amay 4 4 7
8 | Ilpumenenue rpadoB Pemenue 3anau 4 4 8
IUIA 3a71a4
MIPOrPaMMHUPOBAHHUS
9 | TectupoBanue Pewenue 3amay 2 2 8
MIPOTPaMMHBIX
MIPUIIOKEHUN
Bcero 34
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpPyROGMKOCTE, | MpaKTHIECKO} | pasnena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE PEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpOoBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIe /.

Tabnuna 7 — Bunbl caMocTosATeIbHON PabOTHI M €€ TPYAOEMKOCTh




. Bcero, | Cemectp 8,
Bu camocTosITebHOM paOboThI

Jac Jac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 20 20
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroToBka K TEKyImeMy KOHTPOJIEO 10 10

ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoOMeEXyTOYHOU 10 10
arrectanuu (I1A)

Bcero: 40 40

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MATepPHaIIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp Mmev4aTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Komuectso
9K3EMIUTSIPOB B
Ulg_ll_ﬂjj):[rgec bubnuorpaduueckas ccplika 6H(6KJEZ§:KG
SMEKTPOHHBIX
AK3EMILISIPOB)
004.9 I'unbmyTaunos, Mapar PasusieBny (o11.). Mcnons3oBanue | 49
I 47 CIydaitHBIX Tpad)oB IS OLIEHKH HA/IE)KHOCTH BBIYUCIUTEIHHBIX
cereii [Tekct] : yue6HOe mocobue / M. P. 'mnemyTtaunos, H. B.
Mapxkosckasi, A. M. Tropaukos ; C.-Iletep0. roc. yH-T
aspokocM. mpudopoctpoenus. - CIIO. : Uzn-so I'YAIIL 2014. -
46 c.
004.4 Kpyk, EBrennii ABpamoBuny (npod.). Metomabt 45
K 84 MIPOrPaMMUPOBAHUS U MIPUKIIAHBIE alrOpUTMBI [ TeKkcT] :
yuebHoe nocobue B 3 u. U. 2/ E. A. Kpyk, A. A. OBUNHHUKOB ;
C.-Iletepb. roc. yH-T a3pokocM. mpudbopoctpoenusi. - CII0. :
Hzn-so I'VAIIL 2014. - 114 c.
004 Bupt, H. AnroputMsel 1 cTpyKTyph! 1aHHbIX. HoBas Bepcus 10
B 52 s O6epona + CD [Tekcer] / H. Bupr ; nep. . b.
[ToxmmuBanos. - 2-¢ u3., ucnp. - M. : JIMK Ilpecc, 2012. - 272
C.
004.4 AaroputMbl: nocrpoenne u ananmm3 [Texct] = Introduction to | 5
A 45 Algorithms / T. KopmeH [u np.] ; mep.: U. B. Kpacukos, H. A.
OpexoBa, B. H. Pomanos. - 2-e uzn. - M. u ap. : Bunbsmc,
2012. - 1290 c.
004.4 CenxBuk, P. Anroputrmel Ha C++ : aHanM3 CTPYKTYpPHI 5
C 28 JAHHBIX, COPTUPOBKA, MOUCK, aTOPUTMBI Ha rpadax [Tekct] /




P. CemxsBuxk ; koHc. K. Ban Buk. - M. : Bunbsamc, 2014, - 1056

C.
004.9 MopenupoBanue cuctem u npoueccoB [Teker] : yueOnuk s | 10
M 74 akagemudeckoro Oakamaspuara / B. H. Bonkosa [u ap.] ; pen.:

B. H. Bonkosa, B. H. Koznos ; C.-Iletep0. roc. moquTexH. yH-
T. - M. : FOpaiir, 2015. - 592 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIeKOMMYHUKaIIMOHHOMU cetn «HTepHeT»

URL aapec HaumenoBanue
www.intuit.ru Hanunonaneueiii OtkpeiTeii YHUBepeuter "MHTYUT"

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENLHOTO MpOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTaBieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocraB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3hl

Ne HanmMeHoBaHME cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | JlekimoHHas ayIuTOpUs

10. OmneHouHbIE CpeACTBA ISl TPOBEIEHHS TPOMEXKYTOTHOH aTTeCTAIIH
10.1. CocTaB OLICHOYHBIX CPEIACTBAJSA MPOBEACHUS IMPOMEKYTOYHOM aTTeCTAIlUH
00ydJaronuxcs mo IMCIUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOUHOH aTTeCTalluN

\ Bug npoMmexxyTouHOM aTTecTaiuu \ ITepedeHb OIIEHOYHBIX CPEICTB



https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwja68SqxdXQAhVCtBoKHVu9D_MQFggaMAA&url=http%3A%2F%2Fwww.intuit.ru%2F&usg=AFQjCNEwz4KO5dVY7KOnYzSAkmKQ9m0oFA&bvm=bv.139782543,d.d2s

HuddepennmpoBannplii 3a4€T Cnmcok BOMPOCOB;
TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI O00Yy4JaloUIMMHCS MPUMEHsETCS S-0ajuibHas IMIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or11eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayuipHad mIKama PAKTEp (bopmp

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOHJI IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIMTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKCHHS C TIPAKTUYCCKOM
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTyMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4Jaromuiicsi TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON JAESITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CTelUaIn3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS,

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B (OPMYIHMPOBAHUN BBIBOAOB M 000OIICHHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIHHOW 4YacTH MPOTPaMMHOTO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNN 3HAHHI;

— HE MOXET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS;

— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

Kon

Ne /it [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa
WHJIMKaTopa

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO




Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1av) mist 3adeta / nudd. 3auera

Kon
WHJIUKaTOpa

OcHoBHbIE OmpeleneHuss W O00O03HAUeHUs, CBSI3aHHBIE C
rpadamu, oprpadamu u mynsrurpadamu. CriocoObl 3amaHus
rpadoB. Marpuipl CMEXKHOCTH W HWHIMACHTHOCTH, WX
CBOMCTBA.

JIBynonsHbie rpadsl. Kputepuii nBygoasHOCTH Tpada.

Jleca u JnepeBbi. OKBHUBAJICHTHBIC OMPENEICHUS JepeBa.
KopueBbie u octoBHbIE jepeBbs. Aisroputmbl [lpumbl u
Kpackana HaxoxxaeHIsI MUHUMaJILHOTO OCTOBA.

bunapubie nepeBbs. XpaHeHWEe U TOUCK HHGOpPMALUU B
OWHApPHBIX JepeBbsix. [loOaBicHHWE W yIaJICHHE JJICMCHTOB.
JlepeBbs, cOanancupoBaHHBIC TI0 BbicoTe (AVL-nepeBns) u o
BECy

[K-1.3.1

ITouck mo rpady B mupuny u riyouny. CpoiicTBa nepesa
norcka. CBs3p MOWCKAa B IIMPHUHY C KPAaTYAWIIMMU IETISIMA
rpada.

Touku couneHeHusi, MocTsl U Onoku rpada. BepumHHas u
peOepHas k-cBsi3HOCTh. XapakTepu3alus JIByCBSI3HBIX I'padoB.
B3aumHoe pacrnonokenue aByX OnokoB B rpade. JepeBo
OJIOKOB M TOYEK COWICHEHHsI. AJITOPUTM TOMCKa OJIOKOB.
Kparuaiimime nmytd Bo B3BELIEHHBIX oprpadax. AJIropuUTMbI
Heiikerpel u @rnoitna-Yopuesnna.

Ceru M NOTOKM B ceTAX. 3ajaya O MAaKCHMalbHOM IIOTOKE.
OcTatouHble CeTH, TOMOJIHSIOUINE TYTH U pa3pesbl. Teopema u
0000mmeHHbIN anroput™m dopaa-PankepcoHa. AHanu3 padboThI
arOpUTMa B Cllyyae LEJbIX U PALMUOHAIBHBIX MPOMYCKHBIX
criocobHocTel. MeToa KpaTyallux myTeil.

HabGopsl Hemepecekaromuxcsi Lened, COEAMHSAIOMINX [1Ba
MOJIMHOXecTBa BeplinH rpada (oprpada). Bepmmuuas u
peGepHass Teopembl Menrepa. Kputepuum BepmMHHOM u
pebepHoii k-csizHOCTH IpadoB (TEopema YUTHH).

O6xonbl  rpadoB. DWHIEpOBBI M TaMUJIBTOHOBBI TIpadsbl.
Teopema Diinepa n anroputMm @uepu. Jlocrarounsle ycaoBuUs
raMuibToHOBOCTU. Teopemsbl lupaka u Ope. I'aMHIBTOHOBBI
IIUKJIBI M 33]1a9a KOMMHBOSDKEPA.

He3zaBucumbie MHOKECTBa BEpILIMH U pedep rpada.
Bepmmnnblie u pebepHble TOKPHITHS, (PAKTOPHI U
napocoderanusi. YucioBble mapameTphl, CBI3aHHbIE C
HE3aBHUCHUMOCTBIO U ITOKPBITUSMH, UX CBOMCTBA. Teopema
lNajuan.

[IK-4.3.1

HauOonpime mapocoueTaHus U 4YepeAyIOIIMecs —IIeTH.
XapakTepuzanus HauOONBIIMX MapOCOYETaHHM B TepMHHAaX
yepenyromuecs nenen. [lapocoueranus, MOKpIBArOIINE JOITO
nBynoibHOro rpaga. CBsi3p ¢ CHUCTEMaMH  Pa3TUYHBIX
IIpEeACTaBUTENEH U TeopemMon XoJuia.

Teopembr Kenura o wuyucie pebepHOW HE3aBUCHUMOCTH
nsynonpHoro  rpagpa u  (0,1)-maTpumax.  AJIroputMm
HaXOXKJCHUS HaumOOJBIIET0 MapoOCOYEeTaHUs U HAUMEHBIIEro
BEPIIMHHOTO TMOKPBHITUS B JBYAOJbHOM rpade. 3amaua o
HA3HAYCHUSX.

[Inockne w mmanapasie rpadel. HopmanbHble KapThl H
3i1epoBBl MHOTOrpaHHUKU. PopMyiia Dilsiepa U ee CleICTBUS.
Kpurepuii IJIAHAPHOCTHU ITontpsaruna-Kyparosckoro.

[IK-12.3.2




Anroputm  ykiagku Tpada Ha  TwuiockoctH. [lonstue
reOMEeTPUYECKU ABOWCTBEHHOTO rpada.

Packpacku  BepmmH  rpadoB. Ilpocreiimme  oneHKH
xpomaTtuueckoro yucia. Teopema bpykca.

Packpacku nmianapHsix rpadoB u kapT. Teopema o 4eTbipex
Kpackax. /[okazaTenbcTBO TEOPEMBI O MSATU KpacKax.
Jloctrarounsie ycnoBus ['perma u ['pronbayma 3-
PacKpaImBaeMOCTH IOCKHUX TpadoB.

XpomaTudeckue IOJMHOMBI, MX CBoWcTBa. HepemieHnsle
3a/1a4u, CBA3aHHBIE C XPOMATHUYECKUMU MTOJIMHOMAaMH.
Packpacku pedep rpadoB u mynsturpadosn. Teopembl Buszunra
u llI>aHOHA. XpoMaTWYecKUil HHIEKC ABYAOJBHOTO Tpada.
WnuTtepBanbHble  packpackd. CBs3b C 3aJayaMyd  TEOpUHU
pacnucaHui.

[Ipennucanubie packpacku BepiiuH u pedep rpados. Teopema
Tomaccena O HpeANMCaHHOM S-pacKpamIMBaeMOCTH IUIOCKHX
rpados.

[lepeuncnenne u  komupoBanue rpadoB  IIpobrema
mzomoppusma. KomupoBanue gepeBbeB. Kopx Ilprodepa.
Teopema Kain 0 unciie noMe4eHHBIX JEPEBBEB.
Tpynnopemaemsie 3agaun Ha rpadax. Kinaccer P, NP, NPC.
Ces3p Mexny 3anauamu “Knuka” u “BeimoaHumMocts”.
Hexkoropsie NP-ostabie 3a1aun Ha rpadax (“M3oMopdHbIit
noarpad”, “HesaBucumocts’’, “BepmiHHOE TOKpHITHE
“I"'aMUIIBTOHOB UK, “3-pacKpalinBaeMocTh’ U Apyrue).

[IK-12.V.1

[lepeuenr TeM [N KypCOBOTO TMPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Uit KypcOBOTO POEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

[TprMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Ne n/mt .
KypCOBOH paboThI
Y4eOHbIM MJIAHOM HE TPEIYyCMOTPEHO
Bonpockl s mpoBeneHHS TMPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB Il TECTOB

No /1t

[IpuMepHBIii IepedeHs BOIIPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

4. Tns Toro, utoObl Tpad o0anan SHIepOBBIM LIMKIOM, HEOOXOAUMO U
JOCTaTOYHO, YTOOBIL:

a) CTEIeHH BCeX BEPIIMH ObUTH HEYETHBIMHU

0) cTeneHrn POBHO JIByX BEPIIUH ObLIH YETHHIMH

B) CTEIIEHM BCEX BEPIINH OBbUIM YETHBIMH

I') CTETIEHH POBHO JIBYX BEpIINH ObLIN HEUETHHIMH

5. Matpuiia cMeXHOCTH pedepHOro rpada BEIYHCIAETCS M0 GopMmyie:

a) A(GP)=B1(G)'B(G) —sE; 0) B) A(GP)=B(G)'BT(G) — 2E; 1)
A(GP)=B(G)'B1(G) — SE; A(GP)=B1(G)'B(G) — 2E.

6. Ecim B anroputme ¢ponTa BonHk! ViIFWk(vi) (k€n-1, N — kommaecTBo
BepIuH oprpada), To

a) BepIIUHA V] TOCTKHUMA U3 BEPIIHHBI Vi

0) BepIMHA Vj HE JJOCTH)KUMA M3 BEPIINHBI Vi

B) BepIKHA Vi TOCTIKAMA U3 BEPIIUHEI V]

T') BEpIIMHA Vi He JOCTHKMMA M3 BEPIIUHEI V]




7. Y rpada K7 xpomarnueckoe uncio ¢(K7) paBHo:
a) 1;16) 3; B) 4; ) 7;
8. lau rpad G:

KonnuecTBo koMmoHEHT cBsizHOCTH rpada G
a)2;(0) 1; B)4; 1) 5;
9. Marpuna noctmwkuMocta oprpada D o6o3HagaeTcs:
a) T(D); 6) S(D); B) B(D); [r) D(D).
10. ®opmyita Diinepa I miIaHapHOTO rpad)a UMEeT BUJ:
an+tm-r=2;0)n-m+r=2;B)n+tm+r=2;,1)n-M-1=2;
11. J[nHa MUHUMAJILHOTO IIYTH B HATPY)KCHHOM oprpade cpemu Bcex myTeH u3
V1 B v6, comeprkamux He Oornee 4 ayr, 0003HAYaETCS:
a) 4. 6)164; ) A7 r) 146,
12. KonmnvecTBo NUKIIOB B TH00OM aepese D:
a) 1;6) 0; B) 2; r) 3;

13. Ogaoponusiii rpad G umeer 15 pebep, cTeneHb KakI01 BEPIIMHBI paBHA 5,
TOTJIa KOJIMYECTBO BepiuH rpada G:

a) 15/6) 6 8) 20 r) 10

14. Yucno mosHBIX TPEXBEPIIMHHBIX MOATPadoB B MOJHOM JIBYI0JIEHOM rpade
K6,7 paBHO

a) 6;0) 7; B) 13; ) 0.

C 17—
15. dau rpad:

Crenens BepuvHb! 1 paBHa

a) 1;(6) 2; B) 3; 1) 4;

16. LluknomaTtnieckoe 4uciio rpaga paBHO

a) KOJMYECTBY KOMIIOHEHT CBSI3HOCTH

0) pa3MepHOCTH MPOCTPaHCTBA 0a3MCOB LUKIIOB Ipada

B) KOJIMYECTBY IHKIIOB B rpade
T') KOJIMYECTBY pedep B IUKIIC

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
o0ydeHus, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoguyeckue  MaTepHalbl,  ONPEACIAIONIME  TMPOIEAYPHl  OIICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOPMUPOBAHHUS KOMIIETCHLUH, COAEpKarcs B




JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIl, pernameHTUpyOIUX NOPSAAOK M MPOLEAYPY

IMPOBEACHUA TEKYLIEIO KOHTPOJIA YCIIEBACMOCTH U HpOMeH(YTOqHOﬁ aTTcCTal o6yqafoumxc;1
I'VAIL

1. MeTozmquKne YKRa3zaHuda QJas Oﬁy‘laIOHII/IXCSI 10 OCBOCHHIO JUCIHUIIJIMHDbBI

JlucuunimHa CTaBUT CBOEH LIEJIbI0 O3HAKOMIIEHUE CTYAEHTOB C BAKHEUIIMMHU pa3eiaaMu
TeopuM TIpaoB U ee NPUIOKEHUAMU U IIOJyYEHHE BBICIIEr0 MPOo(peCcCHOHAIBHO
npodMIMPOBAHHOTO 00pa30BaHMsA, TO3BOJISIONIETO BBIMYCKHUKY YCHEIHO paboTaTh B
n30paHHON cdepe OesTeIbHOCTH, 00J1a7aTh YHMBEPCAIbHBIMH U IPEIMETHO-CHEIMAIU3UPO-
BaHHBIMHU KOMITETCHIIUSMH, CITIOCOOCTBYIOIIUMH €T0 COLMATBHON MOOUIBHOCTH U YCTOMYMBOCTH
Ha pBIHKE TPYyJa.

JlaHHas TUCUMIUIMHA MTPU3BaHA MO3HAKOMHUTH C OCHOBHBIMU MOHATHUAMHU TEOPHH Tpados,
METOaMHU MCCIEIOBAaHUS PA3IMYHBIX TUIOB OOBEKTOB U IMOJACTPYKTYp B rpadax, a Takxe ¢
PSAIOM KIIACCHMUYECKMX 3aJad Ha rpadax W CeTsAX, OMHCAHHUEeM AITOPUTMOB WX peEIIeHUs,
AQHAJIN30M TPYAOEMKOCTH aJITOPUTMOB.

KoHuenTpupys BHHUMaHME Ha aJTOPUTMHYECKOM IOJAXOJIE€ K 3ajayaM Teopuu rpagdos,
y4€OHBIM KypC pacKpbIBa€T OPraHUYECKYIO B3aUMOCBA3b MEXKAY PA3JIMUHBIMU TUIIAMH CTPYKTYP
Ha rpadax U cersx, NPOSBISIOLIYIOCS B €IMHCTBE aITOPUTMUYECKUX MOJIEIEH, MPUMEHAEMBIX
JUISL ACCIIEIOBAHUS ITUX CTPYKTYP.

K 3agagyam kypca oTHOCATCS:

- O3HAKOMJIEHHE CTYAEHTOB C (yHJAaMEHTAJIbHBIMU HOHATUSAMH TEOpUU TpadoB s
MOCJIEAYIOLIETO CBOOOIHOTO UX UCIIOJIb30BaHUS;

- U3y4EHHUE COBPEMEHHOH NpobiieMaTUKH TeOpuH Ipados;

- YCBOEHHE MTOCTAaHOBOK 3a7a4 TEOpUH rpadoB M METOJIOB UX PEIICHHS;

- OBJIaZICHHE OCHOBHBIMH TEOPETUKO-TPA(OBBIMU aJITOPUTMAMH;

- IpUMEHEeHHE rpadOBbIX MOJIETeH K pa3InYHbIM 001aCTIM HayKH.

Kypc npu3BaH CyleCTBEHHO YIIIyOUTh NMOHMMAaHHUE CIIYIIATENIMU, KaK TEOPETUUYECKOM
0a3b1 ”HHOPMATHKHU, TAK U €€ TPAKTUYECKUX METO/IOB.

OcHOBBI Teopuu TpagoB MOXKHO U HYXKHO H3ydaThb CETrOJHS B CHJIYy CIEIYIOIIUX
aCIEeKTOB:

Oonblasi HArJIAHOCTh MHOTHUX TEOPETHKO-TpaOBBIX KOHCTPYKIMHA U €CTECTBEHHOCTb
IIPUEMOB JI0Ka3aTeJIbCTBA JaKe€ OUEHb CII0KHBIX TEOPEM;

K rpadoBBIM MOJENSM CBOJUTCS OTPOMHOE YHCIIO COAEP)KATENIbHBIX 3a7ay, NMPUYEM B
Teopun rpadoB ype3BbIUAiHO MHOTO 3a7ad, (HOPMYIMPOBKH U BO3MOKHBIE MYTH pEILECHUs
KOTOPBIX MOHATHBI 1aXKe MJIAAIINM IIKOJIbHUKAM;

Teopus rpagoB UMEET SIPKO BBIPAKEHHBIN NMPUKIIAJAHON XapaKkTep B Pa3IMUHbIX OTPACIAX
YeJI0BEYECKUX 3HAHMM; BIIAJIEHUE METOJaMM TeOpUU TpadoB SBISETCS CEroAHs HEOOXOIUMOM
COCTaBHOM YacThi0 00pa3oBaHUs CIELMAIMCTOB, 3aHUMAIOLIUMXCS BONPOCAMHU TMPUKIIATHON
MaTEMAaTHKH.

Mertoauyeckue yka3aHusi JJIsi OOy4alOIIMXCSl 1O OCBOCHHIO JICKIIHOHHOIO
Marepuajia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHCTEMHOE,
ry0oKoe U sSCHOE HU3JIoKeHue yueOHoro marepuana. HasHaueHue cOBpEeMEHHOM JEKIMH B
paMKax IUCIMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
byHIaMeHTalbHbIX Mpo0JeM JUCHMIUIMHBI, METOJO0B HAY4YHOIO I[IO3HAHHUS, HOBEHIINX
JOCTIDKEHUI HaydHOH MbIciu. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METOJ0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMalMOHHYI0 (QyHKUMHU. JIEKIUsS pacKpbhIBaeT MOHATHIHBINA anmapar
KOHKPETHOW oO0yiacTH 3HaHuUs, €€ MpoOJieMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaroMKUMCs JIEKIIMOHHOTO MaTepHraa;




— TMOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS 1EJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE TPO(ECCHOHATHLHO—CIOBBIX  KA4ecTB, JIOOBU K MpeaMery |
CaMOCTOSTENILHOT'O TBOPUYECKOTO MBILIIJICHUS.

— TOsBIJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— IIOJIyYeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailline Tofbl;

— HAY4YUTCS METOJMYECKH OO0padaThiBaTh MaTepwall (BBIACIATH TJIABHBIC MBICIA U
MOJIOKEHUSI, TPUXOJAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  PAa3JIAYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JlekUMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JIEMOHCTpauuend ClaioB U
WCIIOJIb30BAHUEM Pa3/IaTOYHOr0 Marepuana TIpU MPOBEACHUM KOPOTKHUX JHCKYCCHHl 00
OCOOCHHOCTSIX MPUMEHEHHUSI OT/AECTbHBIX TEMATHUK I10 IUCIUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIHOHHOIO MaTepuaa:

— OcHOBHBIE OIIpEICTACHUS

— CsssHoCTb TpadoB

— Hukmomaruka rpadoB

— Iloroku B ceTsx

— Merpuyeckue XapakTepUCTHKH TpadoB U SKCTpeMallbHBIE 3a1a91
— 3agaum packpacku BepiInH U pebep rpada

— Anroput™mel

—  IIpumenenwne rpadoB i 3a1a4 IPOrPaMMHPOBAHUS

Metoauyeckue ykasaHusi AJdsl 00y4arOIIHUXCS IO MPOXOKACHUIO JIA0OPATOPHBIX
pador

B xone BeimonHeHus 51a0OpaTOpHBIX padOT oOydaromuics MAOMKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUATHUI.

BeinonHenue 51ab0paTopHBIX PadOT 0Oy4aromMMCs SBJISIETCS HEOTHEMJIEMON 4YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMol Yy4eOHbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JaHHOW JUCIUILINHBL,

— 3aKpeIuvieHHe, Pa3BUTHE U JeTallu3alys TEOPETUUYECKUX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIUSX;

— ToJIyueHHe HOBOM MH(OpMAINH [0 N3y4aeMOH JTHUCIUILINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOW  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue ¥ TPeOOBAHUSA K IPOBEICHHIO JIA00OPATOPHBIX padoT

— B 3aganuu gomxHO OBITH UeTKO chopmMyIupoBaHa 3a1a4a, BeimoaHseMas B JIP;

— OnucaHbl BXOJHBIE U BBIXOJAHBIC TaHHBIE i1 npoBeneHus JIP;

— JIP nomxkHa BBIIOJIHATHCS HA OCHOBE MOJIYYEHHBIX TEOPETUYECKUX 3HAHMSIX;

— Bemonnenune JIP 10/DKHO OCYIIECTBIATBCA HAa OCHOBE METOAMYECKUX YKa3aHWM,
IIPEAOCTABIIAEMBIX IIPEIOJAaBATEIEM;

— JIP pomxHa BBINOJIHATHCSA B CIIEHUATM3UPOBAHHOM KOMITBIOTEPHOM KJIACCE U MOKET
ObITH JOpaboTaHa CTYJIEHTOM B JOMAIIHUX YCIIOBUSX, eciu no3sosser [10;



— Hrorom BeimosiHeHHOM JIP siBIIieTCs OTUET.

Crpykrypa u popma oTuera 0 1adopaTopHOii padoTe

— IlocTaHoBKa 3a71a49H;

— BXoJHBIC U BBIXO/HBIC JAaHHBIC;

— CopeprkaHue 3TarnoB BBHINOTHEHUS;

— OOocHOBaHUE MOJYYEHHOTO pe3yibTaTa (BbIBOJ);

— Crnucok ucrnoap3yeMoi JIUTepaTypshl.

TpebdoBanus k 0popMIICHHIO 0TUYETA 0 JIA00OPATOPHON padoTe

— Jlaboparopnas pabora (JIP) mpemocraBisieTcss B Ie4aTHOM/WITH SJIEKTPOHHOM BH/IC;

— JIP nomxHa COOTBETCTBOBATH CTPYKTYpPE U (JOpPME OTUETA IPEACTABICHHON BHIIIIC;

— JIP pomxna umerh tuTynbHBIM Juct (I'OCT 7.32-2001 wzmanus 2008 roma) ¢
Ha3BaHUEM U TMOAINHUCKHIO CTyIeHTa(0B), KOTOPHIH(bIe) ee caenan(u) u odpopmMui(u);

Crynent noskeH 3amutuTh JIP. OTMeTka 0 3amuTe J0MKHA HAXOAUTHCS HA TUTYJIBHOM
JIMCTE BMECTE C MOJIUCHIO IIPENOAaBaTes.

Metoanyeckue ykazanusi J1jisi 00y4aloUIUXcs MO MPOXO:KAEHUI0 CAMOCTOATEIbHOM
padoThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarOUIUiCs BBIMOJIHAET padoTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpPErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTHsl.

s oOyvarommxcsi 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsATeNbHas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1[eJIeCO00pa3HOe IUIAHUPOBAHUE PabOYero BpeMEeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHUHM U CHCTEMaTH3allMU MPUOOpeTaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHs, TMOMOTAeT TMOJIYyYUTh HABBIKA TOBBIIICHHS
po(hecCHOHALHOTO YPOBHSL.

MeroaudyeckuMu ~ MaTepualiaMy,  HANpPaBJSIIONIMMU  CaMOCTOATENbHYI0  paboTy
00y4JaromuXCs SBISIFOTCS:

—  y4eOHO-METOIMYECKHI MaTepHall Mo AUCIUILINHE,

— METOAMYECKHE YKa3aHHS IO BBHIMOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

MeTtoauyeckue yKa3zaHusi JUIs O0yYAIOIIMXCS MO TPOXOKAECHUIO MPOMEKYTOYHOM
aTrecTanuu

[Ipomexyrounas  artecrauus  OOydaloIIUXCsl — MpeAycMaTpuBaeT  OIlCHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0Yy4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
ceost:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCS B IPOIEecce
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MNPUMCHATE UX JJId PCHICHUA NPAKTHYCCKHUX 3ajad. 9K3aMeH, KakK IIpaBHJIO, IIPOBOJUTCA B
Mepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEPIIAETCS AaTTECTAIIMOHHON OIICHKOW «OTIMYHOY,
«XOPOIIOY», «YIOBIECTBOPUTEILHOY, KHEYIOBICTBOPUTEIHLHOY.

— 3a4eT — 3TO (opMa OLICHKH 3HAHUH, MOTYYEHHBIX OOYYaAIOMIUMCS B XO/€ M3yUCHUS
yueOHOM NTUCIUTUTMHEI B [IEJIOM WJIM IPOMEXYTOUHAas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUH
00yJarOIMCS 110 OTJEIBHBIM pa3jieliaM JTUCIUIUIMHBEI C aTTECTAlMOHHON OIICHKOW «3aYTCHO)
WIH «HE 3aU4TEHOY.

— muddepeHIMpoBaHHBIA 3a4eT — 23TO (opMa OIEHKH 3HAHWUH, IOJyYEeHHBIX
06y‘-IaIOH_[I/IMCSI IIpU U3y4CHUU NUCHUILINHBI, IPHU BBIIIOJIHCHUH KYPCOBBLIX IIPOCKTOB, KYPCOBBIX
paboT, HAyIHO-UCCIIEAOBATEIILCKAX PAbOT U MPOXOXKACHUH TMPAKTHK C aTTECTAIIMOHHON OLIEHKOM
COTIIUIHOY, «XOPOIIIOY, KYyJOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEILHOY.



Cucrema OLEHOK IpU IMPOBENECHUU IMPOMEKYTOYHOW aTTeCTAllMU OCYLIECTBISETCS B
coOTBEeTCTBUM C TpeboBaHusMH Ilonoxkenuit «O TeKylleM KOHTpOJE YCIEBAEMOCTH U
IPOMEXyTOUHOU arrectanuu cTyaeHToB ['YAII, oOydarommxcss Mo mporpaMmmam BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa y4eOHOW paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




