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)

10 JMCHMILIMHE: ['uneprpads
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
npopuiIb NOArOTOBKHU: Kombunaropuka u qudpoBas 5KOHOMUKA

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa TUCKPETHON MaTeMaTHKH
Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, (hopMbI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au4. ex.: 3

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: J.A. lllaGaHOB, 1-p Qu3.-Mar. HayK, AOIEHT, TOICHT

[Iporpamma obcyxneHa Ha 3acefannu Kadeapsl JuckpeTHoi matematrku 06.03.2023



AHHOTANMA

Kypc nocasieH skcTpemMaIbHBIM 337a4aM B TeOpHH Turieprpados. M3ydarorcs npoOiieMbl TypaHOBCKOTO THITA
B TeOopuH TpadoB M THUIeprpados, MPoOIEMBI TECOPHUU PACKPACOK TUIeprpadoB, JIEMEHTHl aJIUTUBHON
KOMOWHATOpUKH M Teopun Pamces. bonbinmoe BHUMaHME ynenseTcss pa3iMyHBIM BEPOSTHOCTHBIM METO/AM,
JIeXKAIIUM B OCHOBE JI0Ka3aTeIbCTB OCHOBHBIX TEOPEM.

1. lean u 3apa4un

Henp AucoMnInHBI
- OCBOCHHME OCHOBHBIX ITOHATHH TEOpUH rHIeprpagos.

3agauu AU CUMILUINHBI
- OCBOGHHE CTyJCHTaMH 0a30BbIX 3HaHMI (MTOHATWH, KOHIEMIUHA, METOIOB W Mojeliei) B obmactu
runeprpados;
- MpuoOpeTeHNE TEOPETUISCKUX 3HAHUHN U MPAKTUISCKUX YMEHUH U HABBIKOB B 001acTH THIIEPrpados;

- OKa3zaHHe KOHCY/IbTAllMii M TIOMOIIM CTYJCHTAM B IPOBEICHUU COOCTBEHHBIX TEOPETUYECKUX
WCCIIeIOBaHM B 00acTi runeprpagos..

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHKME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
YK-1 Cnocob6en ocymectBnsaTh kputhueckud  |YK-1.2  OcyniecTBisieT MOMCK  BapuUaHTOB — PEIICHHUS
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIPAaOaThIBATh JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

CTpaTeruro AeucTBui

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
MaTE€MaTUYECKUX HCCIEHOBAaHUN B PAMKax TEMaTHYECKOU
o0sacTu cBoei mpodeccuoHaIbHOM e TeIbHOCTH

OIIK-2.2  CmocobeH  ONEHHTh  aKTYalbHOCTh  H

OIIK-2 CriocobeH coBepIIeHCTBOBATh U MPaKTUYECKYI0 3HAYHMOCTbH MPHUKIAJHBIX MaTeMaTHYECKHX
peaIM30BBIBATh HOBBIE MaTEMATUYECKUE WCCIIeZIOBAHUI B CBOCH MPOoeCCHOHANBHOM 001acTn
METOBI PETICHNA IIPUKIAAHBIX 3a1a9 OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,

HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/a4y, INIAHUPOBATh ITyTH
peleHus, mpeiarath 1 KOMOMHHPOBATH CITOCOOBI pElICHHUS

OIIK-3.2 Bnazmeer wuccieqoBaTeIbCKUMU METOAAMH U
CIOCOOEH WCHOIb30BaTh WX IPU PEIISHWU HOBBIX 3aJad,
NpUMEHSIST 3HAHWS W3 PasNUYHBIX oOnacTel  Hayku

OIIK-3 Crioco6eH pa3pabaThiBaTh
(TexHUKH)

MaTeMaTH4eCKHe MOJIEIH U MTPOBOANUTD UX
aHaJIM3 TIPY PENICHNH 33134 B 00JIaCTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMHU pEIIEHHUs, 3aJlad, MOHMMAaeT W YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI IPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

OIIK-3.4 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHBaTh W TPUMEHATh MaTEMAaTHUECKUE 3HAHHS JUIS
pelIeHHsT HeCTaHAapTHBIX 33j1a4, B TOM YHCIIEe B HOBOM WU
HE3HAKOMOM CpeJie ¥ B MEKIUCIIMIUIMHAPHOM KOHTEKCTE

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



- (hyHIaMEHTaIbHBIC TIOHSTHUS, 3aKOHBI, TEOPHH CITyYalHBIX THIIEPrpadoB;
- COBpPEMEHHBIC MTPOOJIEMbI COOTBETCTBYIOIINX PA3/ICIOB CIyYalHBIX THIIEprpados;
- TIOHATHS, AKCHOMBI, METOJBI JIOKa3aTeNIbCTB M JOKAa3aTeIbCTBA OCHOBHBIX TEOPEM B pasjelnax,
BXOJISIIIUX B 0A30BYIO YaCTh IIHKII;
- OCHOBHBIEC CBOMCTBA COOTBETCTBYIOIIMX MaTeMaTHIECKHX OOBEKTOB;
- aHAJIMTHYCCKHE W YHCIICHHBIC IMOAXOMIbl W METOABI JUIS PEIICHUS THIIOBBIX HPUKIAIHBIX 3a/1a4
CITy4aiHBIX THIIEPrpagoB.
YMETb:
- IOHSATH MTOCTABJICHHYIO 3a/1a4y;
- WCIIONb30BaTh CBOM 3HAHHA JUIS pelIeHUs (yHJAaMEHTAIbHBIX W TMPHUKIAIHBIX 33/a4 CIy4aiHBIX
runeprpados;
- OLICHMBATh KOPPEKTHOCTH IOCTAHOBOK 33/1a4;
- CTPOTO JI0Ka3bIBATh WJIH ONPOBEPIaTh yTBEPIKIACHHE;
- CaMOCTOSITETIbHO HAaXOAWUTh aJITOPUTMBI PEIICHUS 33]1a4, B TOM YHCJIE U HECTAaHIAPTHBIX, H IPOBOIUTH
UX aHaJIM3;
- CAaMOCTOSITEIBHO BUICTh CJIEICTBUS MOMYUYCHHBIX PE3YJIbTaTOB;
- TOYHO MPEACTABUTh MaTeMaTHYCCKHE 3HAHHsS B OOJACTH CIOKHBIX BBIUYUCICHUNA B YCTHOW U
MMMCEMEHHOH (opme.
BIIAJICTh!

- HaBBIKAMH OCBOEHUS OOJIBIIIOr0 00beMa HHGOPMAIIUY U PEIICHUS 3214 (B TOM YHCJIE, CIIOKHBIX ),

- HaBBIKAMH CaMOCTOSITEIEHON paOOThI U OCBOCHUS HOBBIX JWCIHMIUINH;

- KyJIbTYpOW IOCTaHOBKH, aHAJM3a U PELICHHsS MaTeMaTHYeCKUX W NPUKIAIHBIX 337ad, TPeOyIOIIX
JUIE  CBOETO pEIICHMS HCIOJBb30BAaHMS MAaTeMaTH4eCKUX TIOAXOJOB M METOJOB  CIy4alHBIX
runeprpados;

- TIPEIMETHBIM SI3BIKOM CJIO’KHBIX BBIYHMCICHUI M HAaBBIKAMH I'PAaMOTHOTO OIHMCAHHs PEUICHUs 3a71a4 U
HPENICTABICHHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AUCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 Teopema Typana 6 6 9
) Teopema TypaHOBCKOro Tuna ajst rpagos 6 6 9
0e3 TPEeyTroJILHUKOB
3 TeopeMbl ~ TypaHOBCKOTO  THMAa IS 6 6 9
runeprpados ¢ 60IbIIMM 00XBATOM
4 JloxanpHasg nemma JloBaca M pacKpacku 6 6 9
MPOCTHIX rUneprpados
5 VYnakoBku rurneprpadon 6 6 9
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 4 (Becennuit)

1. Teopema Typana




Teopema Opaema-Croyna Ywucna Typana ans runieprpados.

2. TeopeMma TypaHOBCKOTO THIIA JJisi TpadoB O3 TPEYTOILHUKOB
Onenkn uncen Pamces Teopembl Anona u [llupepa o rpadax, He cogepx amux OONbITUX KIHK.
3. Teopembl TypaHOBCKOTO TUTA JUIs THIIEPTrpadoB ¢ OOIBIIUM 00XBATOM

[Mpobnema Opnenra-XaitHana o packpackax Trumeprpagos Kpurepnit Ilnyxapa u Teopema
Uepkammna-Ko3uka.

4. JlokanpHas nemMa JloBaca u PaCKpaCKu NpOCThIX l"I/IHepl"pa(l)OB

Teopema Cayspa o perymspHbIX runeprpagax ¢ 6ompmmm obxBarom Teopema Kocrouku-Pémmst o
KOHCTPYKIIUH rUuneprpadoB ¢ O0IbIIM 00XBaTOM.

5. YnakoBku runeprpadon

Merton koHTelHepoB, TeopeMa OpaeHTin4a-Pora. DieMeHTHI alZTATUBHON KOMOMHATOPHUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. JluckpeTHass MaTeMaruka: JJoruka, rpynimsl, rpadsl [Teker] : [yue6. mocobue mis By3oB] / O. E.
AxumoB .— 2-e u3f., gon. — M. : JIa0. 6a3oBeixX 3HaHuii, 2003 — 376 ¢
2. NuckpetHblit ananu3. KomOunaropuka. Anredpa jgoruku. Teopus rpados [Tekcr] : yue6. mocobue
s By3oB / FO. U. Kypasnes, 0. A. ®nepos, O. C. @enpko ; M-Bo 0bpazoBanus u Hayku PO, Mock.
¢u3.-trexH. uH-T (roc. yH-T .— M. : MOTH, 2012 .— 248 c.

JlononHuTenbHAs TUTEpaTypa
1. COopHUK 3a/1a4 10 JUCKpeTHOMY aHanu3y. KomOnHaTtopuka. DineMeHThI anreOpbl Joruku. Teopus
rpagoB [Tekcr] : yue6. mocobue mis By3os / HO. 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. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpEe3EHTALUN.

B npouecce camocTosATENbHOM PabOThI 00YHaIONIMXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

1. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM arTeCTalluu IO NMpCAMCTY JIy4dlIC BCCTO IOJB30BATHCA MAaTCpHaJIaMU

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Kombunaropuka u udposas SKOHOMUKA

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa IUCKPETHON MaTeMaTHKH
Kypc: 2
KBaJIMpUKALUS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

Pa3zpadoTunk: J.A. lllabanoB, a-p ¢u3.-Mar. HayK, JOLEHT, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

OIIK-2 CriocobeH coBepIIEHCTBOBATh U
pean30BbIBaTh HOBBIC MaTEMaTHYCCKUE
METO/Ibl peIICHHS TPUKITAIHbIX 3a/1a4

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
MaTE€MaTUYECKUX HCCIEHOBAaHUN B PAMKax TEMaTHYECKOU
o0nacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

OIlIK-2.2  CnocobeH  ONEHHTh  aKTYalbHOCTh  H
MPaKTHYECKYI0 3HAYMMOCTh NPUKIAHBIX MaTeMaTHYeCKHX
WCCIIeZIOBAHM B CBOCH MPOo(eCCHOHANBHOM 001acTn

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CriocobeH pa3pabaTbiBaTh
MaTeMaTHYEeCKHE MOJICIH 1 TPOBOAUTH UX
aHAJIN3 MIPH PEILICHUH 33/1a4 B 00J1aCTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/ady, INIAHUPOBATH ITyTH
peleHus, mpeiarath 1 KOMOMHHPOBATh CITOCOOBI pEIICHUS

OIIK-3.2 Bazeer wuccieqoBareIbCKUMU METOJaMU U
CIOCOOEH WCHOIh30BaTh WX IPU PEIISHUU HOBBIX 3aJad,
NpUMEHSIST 3HAHWS W3 PasNUYHBIX oOnacTel  Hayku
(TexHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIMTEIHLHBIMHU
METOJaMHU pEIIEHHUs, 3aJlad, MOHMMAaeT M YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI IPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

OIIK-3.4 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHBaTh W TPUMEHATh MaTEMAaTHYECKUE 3HAHHS JUIS
pelIeHHsT HeCTaHAaPTHBIX 33j1a4, B TOM YHCIIEe B HOBOM WU
HE3HAKOMOM CpeJie ¥ B MEKANUCIIMIUIMHAPHOM KOHTEKCTE

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare usydenus aucuuiuiniel «l uneprpadpn o0ydaromuiics: 1omKeH:

3HAThb:

- (hyHAaMEHTaIbHBIE TIOHTHUS, 3aKOHBI, TEOPHH CITyYalHBIX rUneprpados;
- COBpEMEHHbIE TPOOJIEMBI COOTBETCTBYIOIIUX PA3JEIIOB CydaiiHbIX THneprpados;
- IOHATHUS, AaKCUOMBI, METOIbl JI0Ka3aTeJIbCTB W JIOKAa3aTelbCTBA OCHOBHBIX TEOPEM B paszzenax,

BXOJAIINX B 63,30ByIO 4aCTb LIUKII;

- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTHICCKUX 06’beKTOB;
- AHAJIWUTHYCCKHUC W YUCIICHHBIC MOAXOAbl W MCTOABI JIA PCIHICHUSA TUIIOBBIX IPUKIIAJHBIX 3adaq

CIly4aiHBIX THIIEpPTpagoB.
yMeThb:
- IOHSTh NTOCTABICHHYIO 3a/1a4y;

- HCIIOJIb30BaTb CBOU 3HaHHA JIA PCHICHUA (i)YHI[aMCHTaHBHBIX U NPpUKIAJHBbIX 3aaa4d CHy‘IﬁfIHbIX

runeprpados;

- OLICHMUBATb KOPPEKTHOCTb NOCTAHOBOK 3a1a4;
- CTpOT'0 JOKAa3bIBATh UJIM OIIPOBECPIraTh YTBCPKACHUC,
- CAMOCTOATCIIbHO HaXOAUTDh aJITOPUTMBI pCIICHUSA 3a1a4, B TOM YUCJIC U HECTAHAAPTHBIX, U IIPOBOAUTDH

HnX aHaJlu3;

- CaMOCTOATEJIIbHO BUACTD CIICACTBUA IMOJTYUCHHBIX PE3YJIbTATOB,
- TOYHO HOPCACTABUTHL MATCMATHYCCKUC 3HAHUA B 00JIaCTH CIIOKHEIX BBIYHCIICHUN B YCTHOﬁ u

MUCHMEHHOM (hopMe.
BJIaJIeTh:




- HaBbIKAMH OCBOEHHS O0JIBIIOro 00bemMa HHGOPMALUU U peIIeHHs 3a1a4 (B TOM YHCJIE, CIOKHBIX );

- HaBBIKAMH CaMOCTOSITEIbHON pabOThl M OCBOCHUS HOBBIX JANCIMIUINH;

- KyJABTYpOW TIOCTAHOBKH, aHalW3a M PEUICHUS MaTeMaTH4YeCKHX M MPUKIAAHBIX 33/ad, TPeOyromux
IUIE  CBOETO pEIICHHS HCIOJb30BaHMUSA MAaTeMaTH4eCKUX IMOAXOAOB M METOAOB  CIy4YalHBIX
runeprpados;

- IPEAMETHBIM SI3bIKOM CJIOJKHBIX BBIYMCICHUH M HAaBBIKAMH I'PaMOTHOTO OIMCAHMs PELICHUs 3a71a4 U
MPEICTABICHHS MTOYYEHHBIX PE3YJBTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

1.Teopema Typana mns rtpadoB. CrencTBue u3 Hee: HIKHAA OLEHKA YHCIA HE3aBUCHUMOCTH
npousBosibHOTO Tpada. Yucna Typana ex(n,G) ais npousBonsHoro rpada G. BepxHsis oneHka yucia
Typana ex(n,K_(s,t)), cnencTBue u3 Hee — OLIEHKHU Yncia pedep aucTaHironHoro rpada B R*2 u R"3.
2. Teopema Dpaema-CroyHa 00 acUMIITOTHYECKOM TIoBeZieHHH ex(1n,G).

3. Yucna Typana T(n,k,b) ans runeprpados, noustue (n,k,b)-cucremsl. PexkyppeHTHbIE HepaBEeHCTBa
st uucen T(n,k,b), mpocras nHwkass onenka T(n,k,b). Typanosckue miornoctu t(k,b), pekyppentHoe
HEPaBEHCTBO ISl TYpaHOBCKMX IUIOTHOCTeH. BepxHss omenka TtypaHoBckoit mmiotHocTd t(k,b)
(xoHcTpykius A. Cunopenko). Teopema Typana mns runeprpadoB U HMKHss orieHka CrieHcepa JUist
T(n,k,b). CrencTBue u3 Hee: HWXKHSS OIEGHKA YHCIIa HE3aBHCHMOCTH K-OmHOpOmHOTO THmneprpada.
Hwxnss ounenka ais t(k,b), ee mopsiiox npu gukcupoBanHoM k U pactyiem b.

4. Teopema Typana mis rpadoB ¢ 6onbimum obxBaroM. HukHsist omnenka Aliran-Komionra-Cemepeau
(reopema Illupepa) mns umcia HezaBUCHMOCTH rpada Oe3 TpeyroJbHHUKOB CO CpPEIHEH CTENeHBIO
BepmmHbl d. CrnenctBue: BepxHss oreHka uucna Pamces R(3,t). TodHOCTh OIGHKM B Teopeme
Atitan-Komiomra-Cemepenu  (cymectBoBanue rpagoB C HEOOJBIIMM YHCIOM HE3aBHCUMOCTH U
OTPaHUYCHHOW CPEJTHEH CTEIEHbBIO BEPITUHBI).

5. Bepxwnsist onieHka uucna Pamcest R(s,t) mpu ¢pukcupoBaHHOM S ¥ pacTymieM t.

6. Teopema Illupepa o uncne He3aBUCUMOCTH Tpada, He cofepaxariero noarpados, n3oMopdusix K r.
7. Teopema AJyioHa O HW)KHEH OIIEHKE YKclia HE3aBUCHMOCTH Tpada, B KOTOPOM Y Ka)/I0i BEpIIHHEI
noArpad ero coceneil UMeeT OrpaHNnICHHOE XPOMaTHUECKOE YHCIIO.

8. Teopema 0 HMXKHEW OLICHKE YHUCIIa HE3aBUCUMOCTH K-omHOpOoaHOTO runeprpaga ¢ 00xBaTrom OoJbIIe
4 u co cpenneli creneHbto BepimmHbl d (0/1). AHanormuHast Teopema Pénns-JIptoka-Jlepmanna st
npocteix Tuneprpados. CiieAcTBHE: ONMPOBEPKEHUE THUIOTE3bl XeWIOpoHHa B KOMOWHATOPHOM
T€OMETPHH.

9. DxcrpemanbHas 3a1ada Jpaema-XaiHana o packpackax rumneprpados, MpocTast BEpXHAsS OLCHKA.
BepositHoctHast HmkHsas oneHka m(k,r). CriencTBre: HUKHSS OLCHKA THAaroHaJbHOTO ymcia Pamces.
BepositHocTHas BepxHsis onenka m(k,r). Teopema AnoHa 00 acumnrorudeckoM moBeneHur m(k,r) mpu
pacTyILem r.

10. Kpurepuit I[lnyxapa r-packpammBaeMOCTH rHreprpaga B TEPMHHaX CYIICCTBOBAHMUSI
ynopsiioueHHbIx — r-menei.  Hiokasst  omenka — Pagxakpumnana-CpunuBacana s m(k,2)
(mokazarennscTBo Yepkammaa-Kosunka).

11 Teopema Dppemra-JloBaca 00 OLEHKE MAaKCUMalbHOH CTereHH pedpa (BEPLIMHBI) B OXHOPOIHOM
runeprpage ¢ OonpIIMM XpoMarudeckuM uucioM. CreicTBue: HawIydllas HIDKHSS OLCHKA
nuaroHajgpHOro ymcna Pamces. 3amaua Dpnema--JloBaca 0 packpackax MpocThIX rumeprpadon. Mx
TEOpeMa O CYLIECTBOBAHUHM OJHOPOIHBIX TrumeprpadoB ¢ OOJBLIIMM XPOMaTH4YEeCKUM YHCIOM U
OonpmmM obxBarom (0/m). Jlemma o cBoicTBax mpocThIX runeprpadoB ¢ OOJBIIUM XPOMATHUYECKUM
gucnoM. CrieacrBue: HwkHss oneHka m*(k,r). Teopema Kocrouku-Mybau-Pémns-Teranu o HuxHEN
ouenke m*(k,r) mpu GOJBIINX T.

12. Teopema Cayspa 0 CyIIECTBOBAaHUU OIHOPOIHBIX PErYISPHBIX THIIEPTPadoB C OOIBIINM 00XBATOM.
13.Teopema Kocroukn-Pémis o cymecrBoBaHMM OFHOPOAHBIX TureprpadgoB ¢  OoibIIM
XPOMAaTHYECKUM YHCIOM, OOJIBIINM 00XBAaTOM M OTPAaHHMYCHHBIMHU CTETIEHSIMH BEPIIHH.

14. YmakoBku tuneprpado, teopema Jly-Ceken 00 OTpHUIIATENLHBIX KOPPENALUAX B MPOCTPAHCTBE
ciydaiiHeIX Ouweknmid. Teopema O IOCTaTOYHOM YCIOBUM YHakoBkH rumeprpagos. CrieacTBus:
JOCTaTOYHOE YCIOBHE COBepIIeHHONH G-ynakoBKH; OLEHKA JUIS HW)KHEH CTENeHH BEpIINHBI,
rapaHTHPYIOLIEH CyIECTBOBAHUE COBEPILICHHOTO k-coueTaHus.

15. Merox koHTeliHepoB, Teopema OppeHTiaH4a-PoTa 0 4mcie CHIBHBIX HE3aBHCHUMBIX MHOXKECTB B
OZIHOPOAHBIX PETYISPHBIX MPOCTHIX TUIeprpadax.

16. Yucna Ban nep Bapmena W(k,r), HuxkHss onenka B obmeM ciydae. Onenkun W(3,r): HUKHAS
onieHka Mo3sepa, BepxHss oneHka I pama-Hlomumornn



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. OcHOBHEIE OIPCACIICHUA U MMOHATHA.

2. I'padpuueckue nocnenoBaTeIbHOCTH. ANTOPUTM ONpPENEIeHuUs, TpaduuecKrue Mociea0BaTeIbHOCTH 1
teopema ["amman-Opaémia.

3. CeszrOCTB. OCTOBHOE JIepeBo. PasnuuHbie 3324l 00 OCTOBHBIX JICPEBbBSX.

4. Ipocreiimue 3a1a4n 3KCTpeMaIbHON TeOpUHr Tpados.

5. Uucnio HE3aBHCMMOCTH M KIIMKOBOE uucio. Teopema Pamces (mamomuuanue) u (p, q)—CBOWMCTBO.
@ynknusa He3aBucuMocTH Tpada. Kpurepuit nBymonbHOCTH M (PyHKIMS HE3aBUCHMOCTH. 3ajaqu
paMceeBCKOro THIa 1Jis KjaaccoB rpadoB u runeprpadoB 3 KOMOMHATOPHON Tr€OMETPHUH.

6. Tpanceepcans B rpade M 4MCIO He3aBUCHUMOCTH. PeOepHbie rpadpl u Teopema lammam o
MaKCHMaJIbHOM ITapacoYeTaHu .

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

8. 3amaua Typana. Teopema Moukuna-Ctpocca. O600menus ans runeprpados. 3agadnd TypaHCKOTO
THTIA JUTsI KITAccoB TpadoB U rurieprpadoB 13 KOMOMHATOPHOW T€OMETPHH.

9. O606menus 3anaun Typana ais rpadoB U runeprpados.
10. DxcrpemanbHas 3a1a4a o rpadax 6e3 MUKIOB JUIMHBI 4 U KOHEUHBIE IPOCKTHBHBIE MJIOCKOCTH.
11. llenHoBckas EMKocTh rpadoB 1 Teopema JloBaca 0 EMKOCTH IUKIIA AJTUHBI 5.

buner 1:

1. 3agaua Typana. Teopema Monkuna-Ctpocca. O600menus anst runeprpadon. 3ajadnd TypaHCKOTO
THUIA JJIs KJIaCCOB rpad)oB U runeprpadoB U3 KOMOMHATOPHON T€OMETPHH.

2. CesaszHocTh. OcTOBHOE JiepeBo. Paznmunbie 3a1aun 00 OCTOBHBIX JIEPEBBSIX.

Kputepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSieTCS  CTYAEHTY, IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJCHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHMS YIEOHO! MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 3aJlad, CBOOOIHOE W TPaBUIBHOE O00OCHOBAHWE MPUHSTHIX
peleHui

- omeHKa  «oTauMyHO  (8)»  BBICTABIsAETCS  CTYIACHTY,  IIOKAa3aBIIEMYy  BCECTOPOHHHE
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCLHUILUIMHBL U YMEHHE IPUMEHSITh UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3a]1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLICHKa «XOopouo (7))) BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaTcpuall, rpaMOTHO H I10
CyHIC€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoIIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJydYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

- OLIEHKA «XOpomo (5)» BBICTABIISETCS CTYACHTY, €CIM OH 3HAeT MaTepHuall, M IO CYILIECTBY M3Jlaraet
€ro, yMeeT IPUMEHATh I10JIyuYeHHbIE 3HAHWUS Ha IIPAKTHUKE, HO JIOIYCKaeT B OTBETE WM B PELICHUU
3a/1a4 HEKOTOpPbIE HETOYHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIAZICET OCHOBHBIMHU pa3lefaMyd y4deOHOW NporpamMmbl, HEOOXOIUMBIMHM Ul JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYalUH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;



- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX NPAaKTUYECKHUX 33134

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTaBIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX IOHATHH AUCHUILINHBI

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

Bo BpCEMs IIPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHC nporpaMMoﬁ JAUCIUITIIIMHBI.



