degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: OcHoBbI Teopun rpadoB
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Undopmaruka

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocraBui: J.A. lllaGaHOB, n1-p Pu3.-Mar. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

B  kypce wu3nmaraiorcsi OCHOBBI TeOpHH TpaoB — (akThl, MOHATUS M YTBEPXKACHUS, HEOOXOIUMBIC
criermanucroam B obmactu CS, ¢usuke , 3KOHOMHUKe. B Kypce paccMOTpeHbl OCHOBHBIE ONpENENICHHUS U
MOHATUSL TEOpUH TIpadoB, HEOOXOOUMBIC [UISI PELICHHS HEKOTOPHIX MPHUKIAAHBIX 3a4a4 JAUCKPETHOMN
MareMaTHKH. Pa30uparoTcst mpuMeps! perieH s TUIIOBBIX 3a1a4.

1. lean u 3apa4un

Henp AucoMnInHBI
OCBOCHHE OCHOBHBIX NOHATHUI TeOpHH Ipados.

3agauu AUCHMNIHHBI
* OCBOGHHE CTyJeHTaMU 0a30BBIX 3HAHWH (MOHSATHH, KOHIICMIIMH, METOMOB U MOJEJCH) B 00IacTH
rpa¢os;
* TpUOOpPETEHHE TCOPETHYCCKUX 3HAHUHN U IPAKTUICCKUX YMCHHUI U HABBIKOB B 001acTH rpadoB;

*  OKa3aHWE KOHCYJIbTAllMi M IOMOIIM CTYICHTaM B TPOBEACHUH COOCTBEHHBIX TEOPETHUECKUX
WCCIIeIoBaHMid B 001acT rpadoB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaaqy, BBIAEISA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIICHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTHI pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYXKICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJa4 B paMKax I[IOCTaBJICEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTH)KEHHE. Ompenenser
OXKUJaeMbI€ PE3YyNbTaThl PEIIEHUS TOCTABICHHBIX 3a/1a4

YK-2 CriocoGen onpenensite Kpyr 3a1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3ajadu
MpOEKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO €€ peLIeHHs,
UCXOAsl U3 NEHCTBYIOIMX IMPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1.1 CnocobeH aHaJIM3UPOBATh MOCTABICHHYIO 3a1a4y,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs!

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCTIONB30BaTh UX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH CTpOWTh MareMaTH4ecKHe MOJEIH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (WwiM) TexHoJOorHYeckod wuHpopManmuu B OONACTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH




OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIAThH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KaueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOJIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT NOPUHLMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a [OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIBHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluKM HAYYHBIX CTAaTEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)

B PE3YIBTATC OCBOCHUA JUCIUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

[l ¢yHnaMeHTanbHbIC HOHATHSA, 3aKOHBI, TEOPUH CITy4aliHbIX TpadoB;
[J coBpeMEHHBIEC IPOOIEMbI COOTBETCTBYIOIIUX Pa3/AEiOB CIydailHbIX rpadoB;
[J  IOHATHS, aKCHOMBI, METOJbl JJOKa3aTEJIbCTB U J0Ka3aTelIbCTBA OCHOBHBIX TEOPEM B paszjeiax,

BXOJAIINX B 63,30ByIO 4aCTb LIUKII;

[l ocHOBHBIE CBOMCTBaA COOTBETCTBYIOIIUX MATEMAaTHICCKUX 06’beKTOB;
[ AHAJIMTUYCCKUC U YHUCJICHHBIC IMOAXOAbI U MCTOAbI JJIs1 PCHICHUA THUIIOBBIX NPHUKIIAAHBIX 3adaq

cIydaiHbIX TpadoB.
YMETb:
[l TMOHATH MOCTABJICHHYIO 33/1a4y;

[l uCTonb30BaTh CBOM 3HAHUS IJIS PeUIeHUs (yHIAMEHTAIbHBIX M MPHUKIAJHBIX 33/a4 CIIydaiHbIX

rpa¢os;

[] oueHuBaTh KOPPEKTHOCTDb MOCTAHOBOK 3a4a4;
[ CTPOro AOKAa3bIBATh UJIX OIMPOBCPIaTh YTBCPIKICHHUC,
0 CaMOCTOATEJIIbHO HAaXOAWUTH aJTrOPUTMbl PCEIICHUA 3adad, B TOM YHCJIC W HECTAHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

[] caMOCTOATENIbHO BUAETH CICACTBUSA IOJIYUYCHHBIX PE3YJIbTATOB,
[ TOYHO HNPCACTABUTHL MATCMATHYCCKHUC 3HAHUA B 00JIaCTH CJIOKHBIX BBIYHCIICHHI B YCTHOﬁ n

MUCHMEHHOM (hopMe.
BJIQJICT!

[J HaBBIKAMH OCBOCHHS OOJIBIIOr0 00beMa MHGOOPMAIMK U pelIeHusT 3a1a4 ( B TOM YHCIIEe, CIIOKHBIX);
[l HaBBIKAMH CaMOCTOSTEIbHON pabOThI U OCBOCHUS HOBBIX JANCIMIUINH;

[J KyJabTypoOi MOCTAaHOBKH, aHAJM3a U PEIICHUS] MaTeMaTHUYECKHUX U MPHUKIAJHBIX 3a/1a4, TpeOy-IoImx
JJIS1 CBOETO PEIIeHHs UCTIONb30BAaHHU MaTEMAaTHYECKHX ITOX0/I0B ¥ METOAOB CIy4aifHbIX IpadoB;

[J MOpeaMETHBIM SI3bIKOM CIIOXHBIX BBIYMCIICHUN M HaBBIKAMH TPAMOTHOIO ONUCAHMS PEUICHUs 3a4ad
U IPe/CTaBIECHUS IIOIY4YE€HHBIX PE3y/IbTaToB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH



TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Jlokanbable Teopembl ['amman-Opaéma o 3 3
YHCIIe BEPIINH
) O6o06menust 3anaun Typana juis rpados 3 3
u runeprpadon
3 OCHOBHBIE OTIpeNIEICHUS 1 TOHSITHS 2 2
4 IIpocreiimme 3amadun  SKCTPEMAIBHOMN 2 5
Teopuu rpados
5 Cas13H0CTh. OCTOBHOE JIEPERO. 2 2
6 Tpanceepcane B rpade u  gmcno 3 3 15
HE3aBUCUMOCTHU
Hroro yacos 15 15 15
IToaroroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemectp: 6 (Becennuit)

1. JlokanbHbie Teopemsbl ['amnan-Opaéma o yncie BepuH

3amaua Typana. Teopema Morkuna-Ctpocca. O0obmenus mis runeprpadon. 3amaadul TYPaHCKOTO

THTA JUTsI KITAccoB TpadoB U rurieprpadoB 13 KOMOMHATOPHOW T€OMETPHH.

2. O6006menus 3anaun Typana ais rpadoB u runeprpados

DkcTpeManbHas 3a/1a4a o rpagax 0e3 MUKIIOB AIUHBI 4 U KOHEUHBIE TPOEKTUBHBIE TNIOCKOCTH

3. OcHOBHBIE ONpEENICHNS U TIOHATUS

I'paduueckue mocien0BaTeIbHOCTH. AITOPUTM ONPEAEIeHUs, rpaduuecKne nocIe0BaTeIbHOCTH U

teopema ["aytan-Opaéma

4. Ilpocreiimue 3a1a4n 3KCTpeMaIbHON TeOpru rpados

Uwuciio He3aBUCHMOCTH M KJIMKOBOe uncio. Teopema Pamces (Hanomunanue) u (p, )—CBOWCTBO.

@ynkuus HezaBucMMOCTH rpada. Kpurepuit ABYHOIBHOCTH M (YHKIHS HE3aBUCHMOCTH. 3aaaqyd
pamceeBCKOro THIA Jisl KjaaccoB rpados u runeprpadoB U3 KOMOMHATOPHON TreOMETPHH.

5. CeszHOCTh. OCTOBHOE JI€PEBO.
Paznuunble 3a1a4u 00 OCTOBHBIX JEPEBBSIX
6. Tpancsepcaib B rpade 1 4MciIo He3aBUCUMOCTH

PeGepnbie rpadsl 1 TeopeMa ["amman 0 MakCUMaJIbHOM ITapacO4YeTaHNH.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JiuTepaTypa
1. Teopus rpados [Tekcr] : [yue6. mocobue ais By3os] / O. Ope ; iep. ¢ annt. . H. BpyOneBckoii ;
noy pen. H. H. BopoGseBa .— 2-¢ u3zg., ctepeorun. — M. : Hayka, 1980 .— 336 c.

JlononHuTenbHAS TUTEpaTypa
1. COopHUK 3a/1a4 10 JUCKpeTHOMY aHanu3y. KomOnHaTtopuka. DineMeHThI anreOpbl Joruku. Teopus
rpagoB [Tekcr] : yue6. mocobue mis By3os / FO. U. XKypasnes [u ap.] ; M-Bo obpazoBanus Poc.
®deneparn, Mock. ¢us.-TexH. HH-T (TOC. YH-T) .— 2-¢ u3g. — M. : M®TU, 2000, 2004 .— 100 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpE3EHTALNN.

B npouecce camocTosATeNbHOM PabOThl 00YHaIOIIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PexomeHayeTCsi YCHENIHO CJaBaTh KOHTPOJBHBIC Pa0OThI, TaK KaK J3TO YIPONIAET HTOTOBYIO
aTTeCTAaIMIO 10 TIPEIMETY.

2. JInsg MOATOTOBKM K WTOTOBOM aTTECTAIlMH MO MPEAMETY JIydIlle BCETO MOJIb30BaTbCid MaTepHalaMu
JICKITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: Undopmaruka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

KYpC: 3

kBaTuuKkanus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3zpaGoTunk: J.A. lllaGaHOB, 1-p Pu3.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCIIOIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 Cnocoben aHaJIM3UPOBATh MOCTABICHHYIO 3aa4y,
HaMeuaTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH CTpOWTh MareMaTH4ecKHe MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Brmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a MHGOpMalH{ MpH PELICHUN
3a7a4 IpodeccHoHAIBHOM IesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJOrMYeckod wuHpopManmuu B OONACTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUsI, XpaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpOopMaIun

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

[IK-2.1 3HaeT OpUHLMIBI MOCTPOEHUS HAYYHOW pPadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH




LIK-2 CLHOCOUEH CAMOCTOSTENbHO WK B
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO
KOJUIEKTHBA OpPraHU30BbIBATh U IPOBOJUTH
Hay4HbIE UCCIICOBAHMS U X apoOaIuio

[MK-2.2 Cnoco0eH TulaHUpOBaTh M MPOBOJAWTH Hay4yHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH anpoOaIuio pe3yiIbTaToB
Hay4YHO-HCCIIEI0BATEBCKOM paboTHI HOCPEICTBOM
MyOJIMKAIIMKY HAYYHBIX CTaTeil U yyacTus B KOH(EPEeHIUIX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare nzyueHus AnCHMIUIMHBL «OCHOBBI TEOPUH IpadoBy 00yHaIOMINICS JOIKEH:

3HATb:

[J ¢yHaaMeHTaNbHbIC TOHATHUS, 3aKOHBI, TEOPUH CITy4ailHBIX rpadoB;

[l coBpeMeHHbIEC TPOOIEMBI COOTBETCTBYIOIINX PA3/IENIOB CIIy4alHBIX rpadoB;

[l MOHATHS, aKCMOMBI, METOZBI JTOKA3aTEIbCTB M JOKA3aTelIbCTBA OCHOBHBIX TEOpPEM B pasneiax,
BXOJISIIMX B 0a30BYIO YaCTh IIHKII;

[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MareMaTn4eCKUX 0ObEKTOB;

[J  aHaJUTHYECKHE U UUCIICHHBIE IIOAXOIbl U METOXbl Ul PELICHMs] TUIIOBBIX IPUKIAAHBIX 3aiad
cilydaiHbIX rpadoB.

yMeTh:

[l MOHATH MOCTABJICHHYIO 3a/1a4y;

[]  HCIOJB30BATh CBOM 3HAHUS JJIs perieHUs (QYHIAMCHTATBHBIX M MPUKIAIHBIX 3371a4 CITy4alHBIX
rpados;

[l OIIeHUBATh KOPPEKTHOCTh OCTAHOBOK 3a/1a4;

[l cTpOro J0Ka3bIBaTh MM ONPOBEPTaTh YTBEPIKICHHE;

[]  CcaMOCTOATEIILHO HAXOMUTh AJTOPUTMbI PCHICHHS 3a/lad, B TOM YHCJIC M HECTAaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3,

[]  caMOCTOSITETIbHO BUETH CICICTBHUS ITONyYCHHBIX PE3YJIbTATOB;

[l TOYHO MpPEACTABUTh MaTeMaTH4YEeCKUE 3HAHHWS B OOJACTH CIIOKHBIX BBIYHCICHUN B YCTHOW M
MMMCEMEHHOU (opme.

BJaJeTh:

[l HaBBIKAMH OCBOEHHMS OOJIBIIOro 0ObeMa HH(OPMALIMK U peIIeHHs 3a]ad ( B TOM YHUCIIE, CIIOKHBIX);
[J HaBBIKAMH CAMOCTOSITEIILHON paOOThl U OCBOCHHS HOBBIX JUCLUIUINH;

[l KyJnpTypol OCTaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTHYeCKUX U NMPHUKIAJHBIX 3a71a4, TpeOy-Iomux
JUISL CBOETO PELICHHUS UCTIOIb30BaHMs MAaTEMaTHUECKUX MTOJX0J0B U METOJOB CIIy4YalHBIX rpados;

[J  IpeaMETHBIM SI3bIKOM CJIOXKHBIX BBIYMCICHUHM M HABBIKAMHU I'PAaMOTHOI'O ONKUCAHUS PELIeHUs 3aad
Y IPEJCTABICHMS TOJIYYEHHBIX PE3YIbTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Tpumeps! ToOMaIIHKUX 3a/1a4:

1 IIpumep 1. Ilycts A - MHOXecTBO umcen 1, 2, 3: A= {1, 2, 3}. Iloctpouts rpad 1t oToOpaeHus
otHolreHus "<" ("MeHbIe'") Ha ’TOM MHOXECTBE.

2. Ilycts A - MHOXecTBO umcen 2, 4, 6, 14: A = {2, 4, 6, 14}. Tlocrouts rpad ans oToOpakeHUs
OTHOIICHHS "IETUTCS HALleJIO HA'" Ha 9TOM MHOXKECTBE.

3. Ilyctp manbl mMHOXkecTBa A = {a, B, Yy} u B = {a, b, c}. [loctpours rpad ans orobpakeHus
OTHOIIIEHUA "IeKapTOBO MPOU3BEIEHHE MHOXKECTB".

4. B areHTCTBE 10 HEJBMKMMOCTH paboTaroT MeHemkepbl Urops, Cepreit u [1é€rp. O6cmykuBaroTCs
oobektel O1, 02, 03, 04, 05, 06, 07, O8. Iloctpouts rpad Wi oroOpaxkenus otHoueHu "Urops
paboraer ¢ obbekramu O4, O7", "Cepreit paboraer ¢ obbekramu O1, 02, O3, 05, 06", "Ilérp
paboraer c oovexToM O8".

5. 3agan G(X,I'X) X=x1,x2,x3,x4,x5, I'X: I'xl={x4}, I'x2={x1,x4}, I'x3={x4,x5}, I'xd={x1,x5},
I'x5={x1,x3}. OnpenenuTs XpOMaTHUECKOE U IIMKIOMAaTHYECKOE YHUCIIO JJaHHOTO Tpada.

TeMbl U1 KypCOBBIX paboT:
1. DkcrpeManbHas 3aqa4a o rpadax 6e3 MUKIOB JITUHBI 4 U KOHEYHBIE MPOSKTUBHBIC TUIOCKOCTH.
2. lllennoBckast EémkocTh rpados u Teopema JloBaca 0 EMKOCTH ITUKIIA JITUHBI 5.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. OcHOBHEIC OIPCACIICHUA U MMOHATHA.

2. I'padpuueckue nocnenoBaTeIbHOCTH. ANTOPUTM ONpPENEIeHuUs, TpadruuecKue Mocaea0BaTeIbHOCTH U
teopema ["amman-Opaémia.

3. CeszrOCTh. OCTOBHOE JIepeBo. PasnuuHbie 3324l 00 OCTOBHBIX JICPEBbBSX.
4. Ipocreiimue 3a1a4n 3KCTpeMaIbHON TeOprHr Tpados.

5. Uucno HE3aBHCMMOCTH M KJIMKOBOE uucio. Teopema Pamces (mamomuHanue) u (p, q)—CBOWMCTBO.
@ynkuusa He3aBucuMocTH rpada. Kpurepuit nBymonpHOCTH M (PyHKIMS HE3aBUCHMOCTH. 3ajaqu
paMceeBCKOro THIa IJis KjaaccoB rpadoB u runeprpadoB 3 KOMOMHATOPHON TreOMETPHUH.

6. Tpanceepcanbs B rpade M uMCIO He3aBUCHUMOCTH. PeOepHbie rpadpl u Teopema lammam o
MaKCHUMaJIbHOM I1apacoyeTaHUH.

7. JloxanbHble Teopembl [ammam-Opaéma o yucne BepmmH W Teopema bomnobama o uucie pédep,
rapaHTHpyolye cyuectsoBanue k—rpancsepcanu. O000meHs 3TUX TeopeM AJisi Turepragos.

8. 3amaua Typana. Teopema Moukuna-Ctpocca. O60o0menus ans runeprpados. 3agadnd TypaHCKOTO
THTIA JUTsI KITAccoB TpadoB U rurieprpadoB 13 KOMOMHATOPHON T€OMETPHH.

9. O606menus 3anaun Typana ans rpadoB U runeprpados.

Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTY/AGHTY, IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBIseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yueOHON MpOrpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbBHOE OOOCHOBAHUE MPUHSATHIX
peleHnn

- oueHKa  «ommm4yHO  (8)»  BBICTABICTCS  CTYOCGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3aj1a4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OlLleHKa «xopouio (7)» BBICTAaBISAETCS CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OOCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT INpPUMCHATL IMOJTYUYCHHBIC 3HAHHUS Ha MNPAKTHUKE, HO ANOITYCKAaCcT B OTBETC WJIM B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NMPAKTHKE, HO JOIYCKAET B OTBETE WJIHM B PEIICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepualla, HO IIPU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiamMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs M MOXET NIPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKA «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTtu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(opMyIHPOBKaX OCHOBHBIX MOHATHI TUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTAaBIISETCS CTYIEHTY, KOTOPBIA HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.



5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mpoBeneHus aud@depeHIIMpOBaHHOTO 3adera, OO0ydJamIlmuecss MOTYT MOJb30BaThCs
MPOTPaMMON JUCIIUILTAHBI.



