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AHHOTaUs

Hucuumnuna «Teopust rpagoB U ee MNPHIOKEHHUS» BXOIUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa30oBaHUsS — MPOTPaMMy CICIHAIUTETA M0 HAMPABICHUIO TOITOTOBKU/
crenuansHocT 10.05.03 «MHbopmanmonHas 0e€301aCHOCTh aBTOMATH3WPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MmacHOCTh  OTKPBITHIX MH(OPMALMOHHBIX CUCTeM». JlucruruimHa
peanmmu3yetcs kadenpoit «Ne33y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[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 aBTOMAaTU3aIlMH OTKPHITHIX HH()OPMAIIMOHHBIX CHUCTEM)

CopepxaHue AMCUMIUIMHBI OXBAaTbIBA€T KpPYr BOMPOCOB, CBSI3aHHBIX C CHOBHBIMU
MOHSATUSMU TEOPUU TpadoB U CBOMCTBAMH OOBEKTOB, HCIOJB3YEMBIX B 3THX 00JIACTSX,
(bOpMyITUPOBKOW YTBEPKACHUM, METOJAMU HMX JI0Ka3aTelbCTBA, BO3MOXHBIMU cepamMu HUX
MIPUJIOKEHUH, OCHOBAMH MOCTPOCHUS KOMITBIOTEPHBIX MOJI€JIEH, UCTIONB3YIOIINX IPadbl.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOro mporiecca: JEKIHUU, 1abopaTopHble pabOThI, CAMOCTOSITEIBbHASI padoTa CTyIEHTa,
KOHCYJIbTAIIHH.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsEeT 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
JvcuunimHa CTaBUT CBOEH LIENBIO O3HAKOMJICHHE CTYAECHTOB C BaXXHEUIIMMHU pa3aeiaMu
Teopun TrpagoB U €€ TMPWIOKEHUSIMH U TMOJIyYeHHUE BBICHIETO MPO(EeCcCHOHATBHO
npopMIMPOBAHHOTO 00pa30BaHUs, IO3BOJIAIONIETO BBITYCKHUKY YCIEHUIHO padoTaTh B
n30paHHOM cepe esaTeTbHOCTH, 00J1a1aTh YHUBEPCAIbHBIMU U MIPEIMETHO-CIIEUATU3UPO-
BaHHBIMH KOMIICTCHIIMSIMH, CIHOCOOCTBYIOIIUMH €r0  COLMATbHOW MOOWIBHOCTH U
YCTOMUYMBOCTH Ha PBIHKE TpyZa.
JlanHasi QUCHMIUIMHA TPHU3BaHA MMO3HAKOMHUTH C OCHOBHBIMU TIOHSATHSMH TEOpPHH Tpados,
METOJIJaMH HCCIIeIOBAaHUS PA3UYHBIX TUIIOB OOBEKTOB U MOACTPYKTYP B rpadax, a TaKkxKe ¢
PAIOM KJIACCHYECKHX 3a7ad Ha rpadax M CeTsAX, ONHCAHUEM AITOPUTMOB UX pEIICHUS,
AQHAJIN30M TPYAOEMKOCTH aJITOPUTMOB.
KoHneHnTpupyss BHHUMaHHE HAa aITOPUTMHYECKOM IOAXOJE K 3aJadaM Teopu: Tpados,
yueOHBI KypC pacKpblBaeT OPraHUYECKYI0 B3aMMOCBS3b MEXKAY pPa3IHMUYHbIMH THIIAMH
CTPYKTYp Ha Tpadax M CeTsX, MPOSBISIONIYIOCS B €IHMHCTBE aNTOPHUTMHUYECKUX MOJIEICH,
MPUMEHSEMBIX JJIs1 UCCIEI0BAHUS 3TUX CTPYKTYP.
K 3amauam Kypca oTHOCSTCS:
- O3HaKOMIIEHHE CTYJIEHTOB C (yHAAMEHTaIbHBIMU TOHSATUSMU TEOpUU TrpadoB A
MOCJIEAYIOLIETO CBOOOIHOTO UX UCIIOJIb30BaHUS;
- U3y4YEeHHE COBPEMEHHOM MpobieMaTHKU TeOpuH rpados;
- YCBOEHHE IIOCTAHOBOK 3ajiau TEOPUH rpaoB U METOJIOB UX PELIEHUS;
- OBJIaJICHUE OCHOBHBIMU TEOPETHUKO-TPAQOBBIMU aTOPUTMAMH;
- IPUMEHCHHE TPa(OBBIX MOJIEICH K pa3IMIHBIM 00JIaCTSIM HAYKH.
Kypc npusBan cyiiecTBeHHO YriayOuTh MOHUMAHKUE CIYIIATEISIMH, KaK T€OPETUYECKOi 0a3bl
WH(OPMATUKH, TaK U €€ MPAKTUICCKIX METOJIOB.
OcHoBBI TeOpUH rpaOoB MOKHO U HYKHO U3Y4aTh CErOIHS B CHIIY CIEAYIOIIUX ACTIEKTOB:
OoJiplllasi HArISIAHOCT MHOTHX TEOPETHUKO-TPa(OBBIX KOHCTPYKIIMH U €CTECTBEHHOCTH
MIPUEMOB JI0KA3aTEIbCTBA JAXKe OYEHb CIOKHBIX TEOPEM;
K rpaOBbIM MOJIENISIM CBOAMTCSI OTPOMHOE YHCIIO COJIEPKAaTENbHBIX 3a/1a4, IPUYEM B TEOPUU
rpadoB Upe3BBIYAIHO MHOTO 3a7a4, (OPMYIUPOBKH U BO3MOKHBIE MTYTH PEIIEHUSI KOTOPHIX
MOHSITHBI JIa)Ke MJIQ/IIIUM IKOJbHUKAM;
Teopusi rpad)oB MMEET SPKO BBIPAKEHHBIM MPUKIAJHON XapakTep B Pa3IUYHBIX OTpPACIAX
YeJIOBEYECKUX 3HAHWM; BIIAJICHWE METOJaMU Teopuu TIpadoB SBISETCS CETrOJHS
HEOOXOIUMOM COCTaBHOW YacThI0 0Opa30BaHUs CHEIHATMCTOB, 3aHUMAIOIINXCS BOIIPOCAMU
MPUKIIATHOM MaTeMaTHKH.

1.2. JlucummuimHa  BXOOUT B COCTaB  4YacTH, (OPMUPYEMOH  yJaCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUN, 00pa30BaTENbHOI MpOTrpaMMBbl BHICIIETO0 00pazoBaHus (janee —
OIT BO).

1.3. TlepeueHb IMIAHUPYEMBIX PE3YNHTATOB OOYUEHHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IIaHupyeMbIMu pesysbraramu ocBoeHust Ol BO.

B pesynbrate m3yueHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0NanaTh CIEAYIOUTUMU
KOMITETCHIIMSMU WJIM WX JacTsAMU. KOMIETeHIINN U WHIUKATOPHI UX JTOCTHKEHUS TTPUBEIACHBI B
Tadmmie 1.

Ta6muma 1 — I[lepedeHs KOMITETEHIIMI ¥ MHIUKATOPOB UX JTOCTHKCHUS

KaTeropI/Iﬂ (1" pynna) KOII N HAUMCHOBAHHC KOI[ U HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS

KOMITIETEHIINH KOMIETEHIINH KOMITETEHINH
[1K-1 Cnocoben
BBITMIOJHATH pabOThI [1IK-1.3.1 3HaTh BapuaHThI CETEBON
[TpodeccuonanbHble

[0 IPOEKTHPOBAHUIO | APXUTEKTYPhI; TEXHOJIOTUH BUPTYaIU3alluU
ABTOMAaTU3UPOBAHHBIX | CEPBEPOB
UH(OPMAIMOHHBIX

KOMIICTCHIIN N




CHUCTEM
I1K-4 Crocoben
OCYIIIECTBIISAITH [1K-4.3.1 3HaTh CIOCOOBI pean3aIuu
a0O0THI 110 HECaHKIIMOHUPOBAHHOT'O JIOCTYIIA K
[Ipodeccuonanbubie P p y
B pa3paboTKe CUCTEM uH(}OpMaIUU U CHEIUaTbHBIX TPOrPAMMHBIX
3anUThl MHPOPMAIIMK | BO3JCHCTBUI Ha MH(OPMAIIHIO U €€ HOCUTENN B
ABTOMAaTHU3UPOBAHHBIX | AaBTOMATHU3UPOBAHHBIX CHCTEMaX
CHCTEM
I1K-12 Criocoben
MIPOBOINUTE
p [1K-12.3.2 3HaTh METObI MOCTPOCHUS U
HCCJIEIOBAaHUS B .
HCCIIEOBAHNS MAaTEMATHYECKUX MOJCIICH B
00JIaCTH OLIEHKH
00JyacTi aBTOMAaTU3AIMK HHPOPMAIIMOHHO-
[Ipodeccuonanbubie | 3pPekTUBHOCTH .
N aHAJUTUYECKOMN JIeSITEILHOCTH
KOMIIETEHIIUH TEXHOJIOTHI
[IK-12.V.1 yMeTb pemiars 3a/1auu UCCIIeI0BaHUS
aBTOMAaTHU3alluU
UH(POPMAITMOHHO-aHATUTHYECKUX CUCTEM
OTKPBITBIX
METOIaMH MOJICTUPOBAHUS
WH(pOPMaAITMOHHBIX
CHCTEM

2. Mecro nucuuruinHbL B cTpykType OI1

I[I/ICI_II/IHJ'II/IHB. 6331/IpyeTc;1 Ha 3HaHUAX, paHEC HpI/IO6peT€HHLIX O6y‘IaIOH_II/IMI/IC$[ IIpu U3y4CHUU
CICAYIOUX TUCHUILINH:

3HaHu,

MaremaTuyeckui aHain3

MaremMarnueckast JIOTUKa U TEOPHUsl AITOPUTMOB
dusuka

YueOHas (0O3HAKOMHUTEIIbHAS) TPAKTHKA

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTaTUCTUKA
BrruucnurenpHas MmaTemMaTuka

TexHomoTUM U METOABI TPOTPAMMHUPOBAHUS
VYyeOHas mpakTHKa

MaremaTtnueckre 0OCHOBbI 00pabOTKH MH(pOpMaLUU
[TpousBoacTBEeHHAs (IKCITyaTallMOHHAS) TPAKTHKA
MopenvupoBaHue cCucTeM

Pacnpenenennbie ”HPOPMAIIMOHHBIE CUCTEMBI
[TocTkBaHTOBas KpUNITOTrpadus

bezonacHocts cereit 9BM

Pacnipenenennble ceTH XpaHEHUs! TaHHBIX
be3onacHOCTh OnepanmoOHHBIX CUCTEM

IMOJIYYCHHBIC TIpW H3YUCHHUH MaTcpuajia I[aHHOﬁ JUCHUIIIIMHBI, HWMCIOT

CaMOCTOATCIIBHOC 3HAYCHUE, TAK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTUX OUCHHUILIAH!

Hay4Ho-uccnenoBarenbekas padora

3amuTa UHPOPMAIIMHA B CECHCOPHBIX CETAX

[Tpon3BoICTBEHHAS IPEIIUTUIOMHAS TTPAKTHKA

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

3. O0OBeM U TPyT0EMKOCTh TUCITUTLIAHBI

KakK

Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUITITUHbI




TpynoeMKocTh 1o

Bun yuebHo# paboThI Bcero ceMecTpam
Nog
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 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 poekT (padota) (KII, KP), (uac)

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 3aHATUMN.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI Hexunn | 113 (C3) P KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 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 XapakTepuUCTUKH TpadoB U 4 4 4
JKCTpPEeMaJIbHBIC 332U
Paznen 6. 3agaum packpacku BepIIvH U pedep rpada 4 4 4
Paznen 7. Anroputmsl 4 4 8
Pasmen 8. [Ilpumenenue rpadoB Uit  3amay 6 6 8
MPOrPaMMHUPOBAHUS
Hrtoro B cemecTpe: 34 34 40
Hroro 34 34 0 0 40

[IpakTnyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
poQeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6muma 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO IUKJIa




Howmep pasznena

HaszBanue u conep:xkanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

OCHOBHBIE OIIPECACIICHUA

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

Ces3HOCTB Irpad)oB

CesizHocTh. [lepeBbs. CBoMCTBA iepeBbEeB. 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  [UKJIOB.  llukiomaTnueckoe — 4HCIO.
["aMubTOHOBBI Tpadsl. [Ipu3Hak raMUIbTOHOBOCTH rpada.

ITotoxu B ceTsix

beckontypusle  Tpadsl, TOIOJIOTHYECKast COPTHPOBKA.
Onpenenenne cetu. CereBble rpaduxu. I[loToku B cersx,
ITOPUTM IOCTPOCHUs MoToka. Teopema Popna—PoskepcoHa u
QITOPUTM TIOCTPOCHUS MaKCHMaIbHOTO moTOKa. IlocTpoenue
NOTOKa  MHHUMAJbHOW  cromMoctH:  anroputM  QPopna-
cDaJIKepCOHa, AJITOPUTMbI, OCHOBAHHLIC Ha BBIACICHUHN LUKIIOB
OTPULIATEIHHOTO BECa M HA MOMCKE MUHUMAIBHOTO YTH.

MeTtpuueckue
XapaKTEePUCTHKH TpadoB U
9KCTpEeMaJIbHBIE 3aa4H.

PaccrossHust B rpade: BeplIMHa-BepIMHA, BepLIMHA pPedpo,
TOYKa-BepIIMHA, Touka-peOpo. LleHTpsl u Meamansl Tpada,
rjaBHble ¥ aOCOJIOTHBIE IEHTPhl W MEAMAHbl, METOABI MX
noucka. O000IIeH e 3a/1a4 pa3MEIICHUS: 3a/1a41 C YCHIICHHSIMH,
IOUCK KpaTHBIX ILIEHTPOB U MenuaH. HesaBucumele u
MOKpPBIBAIOLIIME MHOXKECTBA. Teopema 0 yMciaaXx HE3aBUCHMOCTH
U TOKphITHH. MakcuManbHble HE3aBUCHUMBbIE MHOXECTBA
BEpUIMH, MX IIOMCK. Kparyailiiee BEpIIMHHOE TIOKPBITHE,
QITOPUTMBI ~ €r0  TMOHWCKa. JIOMUHHpYIOIIME  MHOXECTBA.
[Tapocoueranune. Iloumck  mapocodyeTaHuss  MaKCUMalbHOU
MomHocTH. IloMck mapocoueTaHuss MaKCUMaJIbHOTO —Beca.
Onpenenenue JBYZOJIBHOTO rpada. CogepiieHHOe
napocouyeTaHue. 3agada o cBaabOax, Teopema Xosa. 3ajzada o
Ha3HAUYEHUSIX U aJlTOPUTM ee pelieHus. TpaHcmopTHas 3ajaya 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 KpacKax,
TUIOTE3a O 4YeThlpeX Kpackax. TOYHBIH M HOpUOIMKEHHBIE
QITOPUTMBI pacKpalmmrBaHus rpada.

ANTropuTMBI

[Touck B rnybuHy u B wmmpuHy B rpade. Tomosornyeckas
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™ MOCTPOEHUS HanOOJIBIIIETO
[1apOCOYETaHUs] 1 HAMMEHBIIETO BEPUIMHHOIO MOKPBITHS.

[Ipumenenue rpadoB s
3a/1a4 NporpaMMHpOBaHUS

Ornucanne r1padoBOro NPEICTABICHUS MOJENIEH M PpelIeHHs
3aj1a4u ¢ MpUMEHEeHHeM IpadoB B cpefie 00bEKTHO-OPUEHTUPOBAH-
HOT'O MPOTrPaMMHPOBAHMS..

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATHUS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOIHILIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne | Temsl npaktudeckux | ®opmel IpakTUYEeCKUX | TpyaoeMKOCTh, |IIPAKTHUYECKOM |pasnena
/1 3aHSATUN 3aHSATUN (dac) MMOATOTOBKH, | TUCITHIT
(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
IKCTpEMaJIbHbIE
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
MIPOrPaMMHBIX
MPUIIOKEHUI
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 TpyROGMKOCTE, | MpaKTHIECKO} | pasnena
/1 (dac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpOoBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM He MPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabnuna 7 — Bunbl caMocToATeIbHON pabOTHI U €€ TPYAOEMKOCTh




. Bcero, | Cemectp 8,
Bun camocTosITenbHO#M paOboThI

qac qac
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)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU 10 10
arrectaruu (I1A)

Bcero: 40 40

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

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

Komiuectso
9K3EMILTSIPOB B
Ulg_ll_ﬂjj):[rgec bubnuorpaduueckas ccplika 6H(6KJEZ§:KG
SMEKTPOHHBIX
AK3EMILISIPOB)
004.9 I'unbmyTaunos, Mapar PasusieBny (o11.). Mcnons3oBanue | 49
I 47 CIydaitHBIX Tpa)oB IS OIIEHKH HA/ICKHOCTH BBIYUCIUTEILHBIX
cereii [Tekct] : yue6HOe mocobue / M. P. 'mnemyTtaunos, H. B.
Mapxkosckasi, A. M. Tropaukos ; C.-Iletep0. roc. yH-T
a’pokocm. mpubopoctpoenus. - CII0. : MU3a-so ['YAIL 2014. -
46 c.
004.4 Kpyk, EBrennii ABpamoBuy (npod.). Metonabt 45
K 84 MPOrpaMMHUPOBAHUS U TIPUKJIAHBIC aITOPUTMBI [ TekcT] :
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. Anroput™Msel 1 cTpyKTyph! 1aHHbIX. HoBas Bepcus 10
B 52 s O6epona + CD [Tekcer] / H. Bupr ; nep. . b.
[TopmmuBanos. - 2-¢ us., ucnp. - M. : JIMK Ilpecc, 2012. - 272
C.
004.4 AaroputMbl: nocrpoenne u ananmm3 [Texct] = Introduction to | 5
A 45 Algorithms / T. Kopmes [u np.] ; nep.: W. B. Kpacukos, H. A.
OpexoBa, B. H. Pomanos. - 2-e m3x. - M. u ap. : Bunbsamc,
2012. - 1290 c.
004.4 CenxBuk, P. Anroputmel Ha C++ : aHaNU3 CTPYKTYPHI 5
C 28 JIAHHBIX, COPTUPOBKA, MOUCK, anTopuT™MbI 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 akagemuieckoro Oakanaspuara / B. H. Bonkosa [u ap.] ; pen.:

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

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHp DJIIGKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TeJIeKOMMYHUKaMOHHOM cetn «HTepHeT»

URL aapec HaumenoBanue
www.intuit.ru Hanuonaneneiii Otkpeiteii YHuBepcurer "MHTYUT"

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTaBieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmotpeno

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

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

Tabmauna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHIUYECKON 0a3bl

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

1 | JlekimoHHas ayIuTOpUs

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHHUSI POMEKYTOYHON aTTeCcTalluu

‘ By npomexyToO4HOM aTTecTalnun ’ [lepedyeHp OLICHOYHBIX CPEACTB



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)
KOMIIETCHIIMA OO0y4YaloNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
HCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or11eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PAKTCp (bopmrp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
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 ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIelMaIM3UPOBAHHBIX TOHSITHH.

«OTJIIMYHO»
<Ga4YTCHO»

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

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYECKOH JEATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CTelUaIn3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

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

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyHseTcs B GOPMYIMPOBAHNHU BBIBOJIOB U 0000IICHU;

— 9YaCTHYHO BIAJCET CUCTEMON CIIENMAIMN3UPOBAHHBIX OHITH.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOTPaMMHOTO
MmarepHaa;

— 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/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

No mi/mm [Tepedyens BompocoB (3a1av) 115 IK3aMeHa
WHJAKATOpa

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO




Bompocsr (3amaun) nis 3avera / qudd. 3aduera 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 mMynsrurpadamu. CrocoObl 3amaHust
rpadoB. Marpuipl CMEXKHOCTH W HWHIMACHTHOCTH, WX
CBOMCTBA.

JIBynonsHbie rpadbl. Kputepuii n1ByaoapHOCTH Tpada.

Jleca u nepeBbsi. OKBHUBAJICHTHBIE OIIPENEICHUSI JEPEBA.
KopHeBble M OCTOBHBIE JiepeBbsi. Anroput™mbl [Ipumbel u
Kpackana HaxoxxaeHIsI MUHUMaJIbHOTO OCTOBA.

bunapubie nepeBbs. XpaHeHWEe U TOUCK HHGOpPMALUU B
OuHapHbIX JepeBbsx. [loOaBieHne W yJaleHHE 3IIEMEHTOB.
JlepeBbs, cOanancupoBaHHbIC TI0 BbicoTe (AVL-nepeBns) u mo
BECy

[K-1.3.1

ITouck mo rpady B mupuny u riyouny. CpoiicTBa nepesa
norcka. CBs3p MOWCKAa B IIUPUHY C KpaTYAHIIMMHU IIETISIMU
rpada.

Touku couneHeHusi, MocTsl U Onoku rpada. BepumHHas u
pebepHas k-cBsi3HOCTh. XapakTepu3alus JBYCBSI3HBIX I'padoB.
B3aumHoe pacrnonokenue aByX OnokoB B rpade. JepeBo
OJIOKOB M TOYEK COWICHEHHsI. AJITOPUTM TOMCKa OJIOKOB.
Kparuaiimime nmytd BO B3BELIEHHBIX oprpadax. AJITOpUTMBI
Heiikerpel u @rnoitna-Yopuesnna.

Ceru M NOTOKM B CeTAX. 3ajaya O MaKCHUMaJbHOM IOTOKE.
OcTaTouHble CeTH, TOMOJIHSIOUINE IYTH U pa3pesbl. Teopema u
0000meHHbINH anroput™M Dopaa-Dankepcona. AHaINU3 pabOThI
QIrOpUuTMa B Cllyyae LEJIbIX U PALMOHAIBHBIX MPOIMYCKHBIX
criocobHocTel. MeToa KpaTyallux myTeil.

Habopsl Hemepecekaromuxcsi Lenel, COSAUHSIONMX JBa
MOJIMHOXecTBa BeplinH rpada (oprpada). Bepmmuuas u
peGepHass Teopembl Menrepa. Kputepuum BepmMHHOM u
pebepHoii k-csizHOCTH IpadoB (TEopema YUTHH).

O6xompl  rpadoB. DHIEpOBHI M TaMUJIBTOHOBBI TIpadbl.
Teopema Diinepa n anroputMm @uepu. Jlocrarounsle ycaoBuUs
raMuibToHOBOCTU. Teopemsbl lupaka u Ope. I'aMHIBTOHOBBI
IIUKJIBI M 33]1a9a KOMMHBOSDKEPA.

He3zaBucumble MHOKECTBa BEpILIMH U pedep rpada.
Bepimnnbie u pebepHble TOKPHITHS, (PAKTOPHI U
napocoyderaHusi. YucioBble mapameTpbl, CBI3aHHbIE C
HE3aBUCHUMOCTBIO U ITIOKPBITUSMH, UX CBOMCTBA. Teopema
l"anman.

[IK-4.3.1

HauOonpime mapocoueTaHus U 4YepeAyIOIIMecs —IIeTH.
XapakTepuzanus HauOONBIIMX MapOCOYETaHHM B TepMHHAaX
yepenyromuecs nernen. [lapocoueranus, NOKppIBArOLIIUE JOIIO
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 TMOKPBITUS B JBYAOJbHOM rpade. 3amaua o
Ha3HAYEHUSX.

[Inockue wu muanapuele rpadbl. HopmanbHble KapTel u
3iIepoBBl MHOTOrpaHHUKU. DopMyiia Dilsiepa U ee ClIeICTBUS.
Kpurepuii IJIAHAPHOCTHU ITontpsaruna-Kyparosckoro.

[IK-12.3.2




Anroputm  ykiagku Tpada Ha  TwuiockoctH. [lonstue
reoMeTpUYECKU JBOMCTBEHHOTO Tpada.

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-
pacKpammBaeMOCTH IIOCKHUX rpados.

XpomaTudeckue IOJMHOMBI, MX CBoWcTBa. HepemieHnsle
3a/1a4u, CBA3aHHBIE C XPOMATHUYECKUMU ITOJIMHOMAMH.
Packpacku pedep rpadoB u mynsturpadosn. Teopembl Buszunra
u llI>aHOHA. XpoMaTWYecKUil HHIEKC ABYAOJBHOTO Tpada.
WuTtepBanbHble  packpacku. CBs3b C 3aJayaMd  TEOPUHU
pacnucaHui.

[Ipennucanubie packpacku BepiiuH u pedep rpados. Teopema
Tomaccena O HpeAnUCaHHOM S5-pacKpalIMBaeMOCTH IUIOCKHUX
rpados.

[lepeuncnenne u  komupoBanue rpadoB  IIpobrema
mzomoppusma. KomupoBanue gepeBbeB. Kopx Ilprodepa.
Teopema Kain 0 unciie noME4eHHBIX AEPEBBEB.
Tpynnopemaemsie 3agaun Ha rpadax. Kinaccer P, NP, NPC.
Ces3bp Mexy 3anauamu “Knuka” u “BeimoaauMocTs”.
Hexkoropsie NP-ostabie 3a1aun Ha rpadax (“M3oMopdHbIit
noarpad”, “HesaBucumocts’’, “BepmiHHOE TOKpHITHE
“I"'aMUIBTOHOB UK, “3-pacKpalnBaeMocTh” U APYTHUE).

[IK-12.V.1

[lepeuenr TeM nns KypCOBOTO TMPOEKTUPOBAHUS/BBIIONHEHUS KYpPCOBOW pabOTHI
MpeCTaBICHBI B Tabwuie 17.
Tabmuna 17 — Ilepeyens TeM Jyuist KypCcOBOTO MPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOI pabOTHI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOIO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

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

npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

No /1t

IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

4. Jlyis Toro, 4To0bI rpad 00maman SUIepOBBIM IIHKIOM, HEOOXOIMMO U
JIOCTATOYHO, YTOOBL:

a) CTENICHHW BCEX BEPIIHMH ObUIH HEYETHBIMHU

0) CTETNIEHN POBHO JIBYX BEPUIHH OBLIN YSTHBIMHU

B) CTEIICHU BCEX BEPIIUH OBLIN YETHHIMHU

T') CTETICHH POBHO JIBYX BEPIITUH OBLTH HEYETHBIMHU

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
BEpIIKH oprpada), To

a) BepIIUHA V] TOCTKKMMA U3 BEPIIHHBI Vi

0) BepLIMHA V] HE JOCTM)KUMA M3 BEPIINHBI Vi

B) BeplIMHA Vi JOCTH)KUMA U3 BEPIINHBI V]

T) BepIIMHA Vi He TOCTHXKUMA U3 BEPIIHHBI V]




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

KonnuecTBo koMmoHEHT cBsizHOCTH rpada G
a)2;0) 1; B)4; 1) 5;
9. Marpuna noctmwkuMmocta oprpada D o6o3HaqaeTcs:
a) T(D); 6) S(D); B) B(D); [r) D(D).
10. ®opmyna Ditnepa 1i1st IuiaHapHOro rpada uMeeT BU:
an+tm-r=2;0)n-m+r=2;B)n+m+r=2;1)n-M-1=2;
11. AnuHa MUHIMAJIBHOTO TIYTH B HArPY>KEHHOM oprpade cpeau BceX MyTeH nu3
V1 B v6, comeprkamux He Oornee 4 ayr, 0003HAYaETCS:
) 4. 6)164; ) A7 r) 146,
12. KonmnvecTBo NUKIIOB B TH00OM aepese D:
a) 1;16) 0; B) 2; ) 3;

13. Ogaoponusiii rpad G numeer 15 pebep, cTeneHb KaXI01 BEpIIMHBI paBHA 5,
TOTJIa KOJIMYECTBO BepiuH rpada G:

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

14. Yucno momHbIX TPEXBEPIIMHHBIX MOATPadoB B MOIHOM JABYAOJIBLHOM rpade
K6,7 paBHO

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

C 17—
15. dau rpad:

Crenens BepuvHb! 1 paBHa

a) 1;16) 2; B) 3; 1) 4;

16. lluximomaTmyaeckoe 9ucio rpada paBHO

a) KOJIMYECTBY KOMIIOHEHT CBS3HOCTH

0) pa3MepHOCTH IPOCTPAHCTBA 0a3MCOB UKIIOB rpada

B) KOJIMYECTBY IHKIIOB B rpade
T') KOJIMYECTBY peOep B IIUKIIE

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B




JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpyIOIIUX MOPAJOK U IMPOLEAYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluy 00y4aroIuXcs
I'VAIL

1. MeTozmquKne YKRa3zaHuda QJas oﬁyqamumxcsl 10 OCBOCHHIO JUCIHUIIJIMHDbBI

JlucuunimHa CTaBUT CBOEH LIEJIbI0 O3HAKOMIIEHUE CTYAEHTOB C BAKHEUIIMMHU pa3JeiaaMu
TeopuM TIpaoB U ee MPUIOKEHUAMU U IIOJydYEeHHE BBICIIEr0 IMPOo(ecCHOHAIBHO
npodMIMPOBAHHOTO 00pa30BaHMsA, TO3BOJISIONIETO BBIMYCKHUKY YCHEIHO paboTaTh B
n30paHHON cdepe OesTeTbHOCTH, 00J1a7aTh YHHUBEPCAIbHBIMM M IPEAMETHO-CHEIHAIU3UPO-
BaHHBIMHM KOMIIETEHLUSIMH, CLIOCOOCTBYIOLUIMMH €0 COLUAIbHOU MOOMJIBHOCTH U YCTOHYMBOCTHU
Ha pbIHKE Tpy/a.

JlaHHas TUCUMIUIMHA MTPU3BaHA MO3HAKOMHUTH C OCHOBHBIMU MOHATHUAMHU TEOPHH Tpados,
METOAAMHU MCCIEOBAaHUS PA3IMYHBIX TUIOB OOBEKTOB U IMOJACTPYKTYp B rpadax, a Takxke ¢
pSIOM KJIACCHMYECKMX 3a7ay Ha Tpadax M CeTAX, OMHMCAHUEM AITOPUTMOB HX peEIIeHUs,
aHAJIM30M TPYLOEMKOCTH aJTOPUTMOB.

KoHuenTpupys BHHUMaHME Ha aJTOPUTMHYECKOM IOJAXOJIE€ K 3ajayaM Teopuu rpagdos,
y4€OHBIM Kypc pacKpbIBa€T OPraHUUECKYI0 B3aUMOCBS3b MEXAY PAa3IUUYHbIMU TUIIAMU CTPYKTYpP
Ha rpadax U cersx, NPOSBISIOUIYIOCS B €IMHCTBE aJTOPUTMHUUYECKUX MOJIEIEH, MPUMEHIEMbIX
JUISL UCCIIEIOBaHMS ITUX CTPYKTYP.

K 3agagyam kypca oTHOCATCS:

- O3HAKOMJIEHHE CTYIEHTOB C (YHJaMEHTAJIbHBIMH IOHATHAMH TEOpUH TpadoB JUIs
MOCJIEAYIOLIETO CBOOOIHOTO UX UCIIOJIb30BaHUS;

- U3y4EHHUE COBPEMEHHOH NpobiieMaTUKH TeOpuH rpados;

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

- OBJIaZICHUE OCHOBHBIMU TEOPETUKO-TPA(OBBIMU aJITOPUTMAMH;

- IpUMEeHeHHEe TpadOBBIX MOJIENEH K pa3IMYHBIM 00JIACTSIM HAYKH.

Kypc npusBaH CylecTBEHHO yriIyOUTh MOHMMAHUE CIYIIATENIMU, KaK TEOPeTHYECKON
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 J0Ka3aTeNIbCTBA Ja)K€ 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 AK€ MJIa UM IIKOJIbHUKAM;

Teopus rpagoB UMEET SIPKO BBIPAKEHHBIN MPUKIAAHON XapaKTep B Pa3IMYHbIX OTPACIIAX
4eJ0BEYECKUX 3HAHUM; BIIAJIEHUE METOJaMM TeOpUU TpadoB SBISETCS CEroHs HEOOXOIUMOM
COCTaBHOM YacThl0 00pa30oBaHUsS CIELMAIMCTOB, 3aHUMAIOLIUXCS BONPOCAMH IMPUKIIATHON
MaTeMaTHKH.

Mertoauyeckue yka3aHusi [JJsi O0y4alOIIUXCS 10 OCBOCHHMIO 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 JUCHMIUIMHBL, METOJO0B HAY4YHOIO IIO3HAHHUS, HOBEHIINX
JOCTIDKEHUI HaydHOH MbIciu. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METOJ0JIOIMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOpMaMOHHYIO (QyHKIUHU. JIeKHs pacKkpbpIBaeT MOHATHIHBIN anmapat
KOHKPETHOU oOyiacTH 3HaHus, €€ mpoOJeMbl, JaeT IebHOE NPEeACTaBICHUE O AUCHUILIUHE,
MTOKa3bIBAECT B3aUMOCBSI3b C APYTMMHU AUCIUIUIMHAMM.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYaroIKUMCs JIEKIIMOHHOTO MaTepraa;




— TMOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUW, YpPOBEHBb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K K10l KOHKPETHOH TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE TPO(ECCHOHATHLHO—CIOBBIX  KA4ecTB, JIOOBU K MpeaMery |
CaMOCTOSATEIIBHOTO TBOPYECKOTO MBIIICHUS.

— TOsBJIEHUE HEOOXOAMMOro HHTepeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENIbHOM paboTHI;

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

— HAY4YUTCS METOJMYECKH OO0padaThiBaTh MaTepual (BBIACIATH TJABHBIC MBICIH U
MOJOKEHUSA, NPUXOJUTh K KOHKPETHBIM  BBIBOAAM, MOBTOPSITh HMX B  Pa3jIMYHbIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIATbCA JIEMOHCTpauuend ClaioB U
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATUK 110 JUCUHUTIIHHE.

CrpyKTypa npeiocTaBieHusl JEKIHOHHOIO MaTepuaa:

— OcHOBHBIE OIIpEICTACHUS

— CsssHoCTb TpadoB

— Hukmomaruka rpadoB

— Iloroku B ceTsx

— Merpuyeckue XapakTepUCTHKH TpadoB 1 IKCTpEMalbHbIC 3aJa91
— 3agaum packpacku BepiInH U pebep rpada

— Anroput™mel

—  IIpumenenwne rpadoB i 3a1a4 IPOrPaMMHPOBAHUS

Mertoauyeckue ykasaHusi Al 00y4arOIIMXCS IO IPOXOKACHUIO JIA0OPATOPHBIX
padoTt

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydarolerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUATHUI.

BeinonHenue 51ab0paTopHBIX PabOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIMILIMHBL,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JEKIUSX;

— ToJIyueHHe HOBOM MH(OpMAINH [0 N3y4aeMOH JTHUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue ¥ TPeOOBAHUA K NIPOBEICHHUIO JIA00OPATOPHBIX padoT

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

— OnucaHbl BXOJHBIE U BBIXOJAHBIC TaHHBIE i1 npoBeneHus JIP;

— JIP momxHa BBITIOJIHATHCS HA OCHOBE MOJYYEHHBIX TEOPETUUECKUX 3HAHUSX;

— Bemonnenne JIP 10MKHO OCYHIECTBIATHCS HA OCHOBE METOJUYECKHMX YKA3aHUH,
IIPEIOCTABIIIEMBIX IIPETIOAABATEIIEM;

— JIP nomkHa BBIIOJIHATHCS B CHEHUATM3UPOBAHHOM KOMIIBIOTEPHOM KJIACCE U MOXKET
ObITh JOpaOOTaHa CTYJIEHTOM B JOMAIITHUX YCIOBUSX, eciu 1o3sossiet [10;



— Hrorom BeimosiHeHHOM JIP siBIIieTCs OTUET.

Crpykrypa u popma oTuera 0 1adbopaTopHoii padore

— IlocTaHoBKa 3a71a49H;

— BXoJHBIC U BBIXO/HBIC JAaHHBIC;

— CopeprkaHue 3TarnoB BBHINOTHEHUS;

— OOocHOBaHUE MOJYYEHHOTO pe3yibTaTa (BbIBOJ);

— Crucox ucnoiab3yeMon JIuTepaTypsl.

TpebdoBanus k 0popMIICHHIO 0TUYETA 0 JIA00OPATOPHON padoTe

— Jlabopatopnas padora (JIP) mpemocTaBisieTcss B me4aTHOM/WIIH 3JIEKTPOHHOM BHJIC;

— JIP momxHa COOTBETCTBOBAThH CTPYKTYpE M POpME OTUETa MIPEICTABICHHOH BBIIIIE;

— JIP pomxna umerh tuTynbHBIM Juct (I'OCT 7.32-2001 wsmanus 2008 roma) ¢
HA3BaHHMEM U TIOJITUCHIO CTYACHTA(0B), KOTOPHIH(bIe) ee crenan(u) u ohopMui(u);

Crynent noskeH 3amutuTh JIP. OTMeTka o 3amuTe J0JKHA HAXOAUTHCS HA TUTYJIBHOM
JIMCTE BMECTE C MOJIMUCHIO IIPENOAABATENS.

Metoanyeckue ykazanusi J1jisi 00y4alomMXcs MO0 MPOXOKIEHUIO CAMOCTOATEIbHOM
padoThI

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

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, y oOywaromierocs (hopMupyercs
1[eJIeCO00pa3HOe IUIAHUPOBAHUE PabOYero BpeMEHHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAeT TIOJYyYUTh HABBIKA TIOBBIIIICHUS
pohecCHOHaNBHOTO YPOBHSL.

MeroaudyeckuMu ~ MaTepualiaMy,  HANpPaBJSIIONIMMU  CaMOCTOATENbHYI0  paboTy
00y4JaromuXCs SBISIFOTCS:

—  y4eOHO-METOIMYECKHI MaTepHall Mo AUCIHUILINHE,

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (1si 00ydarommxcst
10 3a04HOU (hopme 0OyueHus).

Mertoauyeckue ykazaHusi /Ui 00y4YalOIIMXCS MO TPOXOKACHHUIO NPOMEKYTOYHOM
aTTrecTanuu

[Ipomexyrounas  artectanus  OOydalolIUMXCsl — MpeAycMaTpUBaeT  OIICHUBAHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX Pe3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
ceos:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJYyYEHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUIS pEIIeHUs MPAKTUYECKUX 3aJad. DK3aMeH, Kak IMpaBUjIO, MPOBOIUTCS B
NEPUOJ HSK3aMEHAIIMOHHOW CECCHMM U 3aBEpIIAETCs AaTTECTAlMOHHON OLEHKOM «OTIMYHOY,
«XOpOULIO», «yIOBIETBOPUTEIILHOY, HEYIOBIETBOPUTEIBHOY.

— 3auyeT — 3To (opMa OLEHKU 3HAHUM, MOTYYEHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOM NUCIUIUTMHBI B IIEJIOM MM POMEXYTOUYHast (110 OKOHYAHUHM CEMECTpa) OIIeHKa 3HAHU
oOydaromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUIUIMHBI C aTTECTAllMOHHON OIIEHKOM «3aYyTeHO»
WIH «HE 3aU4TEHO».

— auddepeHunpoBaHHbI 3ayeT — 3T0 (¢dopMa OLEHKH 3HAHWM, MOJyYEeHHBIX
00yYaromuMcs pU U3Y4YEeHUH TUCHUIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIE0BATENbCKUX PA0OT U MPOXOKIACHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
COTIIMYHOY, «XOPOILOY, «yJOBICTBOPUTEIBHOY, KHEYJOBIETBOPUTEIBHOY.



Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHON aTTECTAlMU OCYLIECTBIAETCS B
COOTBETCTBUU ¢ TpeboBanmsmu [lomoxkeruit «O TeKylmeM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXyTOUHOU arrectanuu cTyaeHToB ['YAII, oOydarommxcss Mo mporpaMmmam BBICIIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboTh
crynentoB B 'Y AI».



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCITUTLIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




