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

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU

A.B. MaJieeB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Teopus rpynn
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTauuu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

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

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.B. Co3blkuH, KaHJI. TEXH. HayK

[Iporpamma obcyxieHa Ha 3aceflaHuy BBICIICH MIKOJBI porpaMMHoil naxkenepun MOTU - Anpekc 28.04.2023



AHHOTANMA
IlepBas Tema Kypca — BBOJHasl. 311€Ch BBOITCS IIOHATHUSI CMEKHBIX KJIACCOB IO MOATPYIIIE MPEXIE BCETO
JUIs IOKa3aTesibCcTBa TeopeMbl Jlarpanxa u ee cieactsuil. B uactHocTH, MoKasbiBaeTcs Manas teopema depma
1 Teopema Jisepa.
Bropas Tema nocpsiieHa U3y4eHHIO TOMOMOP(HU3MOB TPyl M HOPMAIBHBIX HOArpynin. OCHOBHON pe3ynbTar
— TeopeMa o romMoMopdu3zMax, M3 KOTOPOW BBIBOJSTCS Teopembl 00 u3oMopdusMax (WU Teopema o
COOTBETCTBUH, ONIMCHIBAIOILAS TOATPYNIBI (PAaKTOPTPYIIIIbI).
Cnenyromas, Tperbs TemMa — «JleficTBUs TPyl Ha MHOXECTBE». PaccMOTpeHBl pas3Hble OIpeneseHus
NeHCTBUS 1M JOKa3aHa HMX 3KBUBAJICHTHOCTh. PaccMOTpeHBI Takue KiacCHYeCKue ICHCTBUS, Kak JeiicTBue
rpynnsl Ha cebe JIeBbIMU (IIPaBBIMHU) CABUTAMH, IEUCTBHE conpshKeHMsIMU. OAMH U3 BaKHEHIINX MPUMEPOB
NeMCTBUI IpyNIibl B IUHEHHOM MPOCTPAHCTBE — 3TO ee npeacrasieHue. Jlokazana Gopmymna opOUT U JemMma
bepHcaiina o cpenHeM KOJHMYECTBE HEMOABIKHBIX Touek nedcTBUA. Cpenud MPHIOKEHUH ITOH TeMbl —
(hopmyIa KI1accoB U HEKOTOPBIE PE3YyNbTaThl O p-Tpyax.
UerBepTass TemMa MOCBALICHA CTPYKTYPHOM Teopud Tpymi. M3ydeHbl Takue KOHCTPYKLHH, KaK IpsIMOE H
HOJNYNpsIMOE TPOU3BEICHHUS TOATPYHIL. 3/1eCh BBOIUTCA TOHATHE KOMMYTaHTa (WM TIPOU3BOIHOM
MOATPYIIBI) U CBA3AHHBIE C HUM KIJIACChl PaspelIMMbIX W HWJIBINOTEHTHBIX Tpymi. [lpuBomgutcs kputepuit
paspemmocty. [loka3biBaeTCs HETPUBUAIBHOCTD LIEHTPA Y P-TPYIIIL.
B cnenyromeii, nsaToil Teme, paccMaTpUBarOTCsA CBOOOAHBIE IPYMIIbl M UX (pakroprpymmsl. BBogurcs 3aganue
Ipynnbsl 00pa3yonMMUA U ONPENENAIONMI COOTHOIIEHUsIMU. [IpuBeneHsl mpumepsl TakuxX 3alaHUd Ui
HEKOTOPBIX N3BECTHBIX KOHEYHBIX IPYTIIL.
OueHb BaXKHOM Ul IOHUMMAaHUS TEOPUM TPYI B LieoM sBisiercs Tema « Teopembl CuiioBay. OTH TeOpeMbl—
OCHOBHOW MHCTPYMEHT ISl UCCIICAOBAHMSI CTPYKTYPBl KOHEUHBIX TPYIIL, IPUMEHSIEMBIH sl pEIICHUS] MHOTHUX
3agau. [lokazaHa BIOKUMOCTb P-IIOAIPYIIIEI B CUIIOBCKYIO.
Haxoser, cenpMast TeMa MOCBSIIEHA KIaCCU(PHUKAINT KOHEYHOTIOPOXKAEHHbBIX a0eNeBBIX IPYIII.
OTMeTuM, 4TO UIEM U METOABI TEOPHH IPYII HAXOAAT MPUMEHEHUE He TOJIBKO BHYTPH MareMaTuku. MHorue
COBpPEMEHHbIE pas3zfenbl (u3uKu (Hampumep, (U3MKa SIEMEHTApHBIX YacTUI] W KBAHTOBAas MEXaHUKA)
0a3upy0TCs Ha TEOPUH TPYIIIL.

1. leau u 3apauu

eap AUCUMNIMHBI

* O3HAKOMJICHHE CITyIIaresieil C OCHOBHBIMHU MOHATHSIMU U METOJaMH T€OPHH TPy, GOPMUPOBAHUE Y
HUX JTOKa3aTEeJIbHOTO M JIOTMYECKOI0 MBIIUICHUS, MOATOTOBKA K M3YyYEHHUIO APYTHX MaTeMaTHYECKHX
KYpPCOB — T€OpUs KOJIELL U e, Teopus ['anmya u nip.

3agauu AU CHUILIHHBI

*  npuoOpeTeHue CIIyIaTelsIMH TEOPETUYECKUX 3HAHMH M NMPAKTHYECKHX YMEHHH M HaBBIKOB B
00JIaCTH TEOPUH TPYIIIL;

¢ IIOATrOTOBKAa cnymaTeJIei/'I K U3YyYCHUIO CMCIKHBIX MATCMATUYCCKUX JUCLUIIINH,

* [puOOpETCHHE HABHIKOB B MPUMEHEHUH METOIOB TEOPHH TPYHIl B TOIOJOTHH, KOMOMHATOPUKE U
JPYyTuX pas3zienax MaTeMaTHKU.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHUS KOMIIETEHIINH

OIIK-1 CniocobeH npuMeHSTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MAaTEMAaTHYECKOTO aHaJIH3a U
MOJICJTUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS B
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-7 CriocobeH npuMeHSTh B IPAKTUYECKON
IesATEeIbHOCTH OCHOBHBIC KOHIICIILIUH,
NPUHIIMIIBL, TEOPHH U (DAKTHI, CBSI3aHHBIE C
nH(POPMATUKON

OIIK-7.3 VYmeer BBIBIATH Y3KHE MeCTa B TMPOIECCE
pa3paboTKu W MpeJyiaraTh METOJbI U HHCTPYMEHTBI JJIsl €T0
ONTUMU3ALIUNA

IMK-2 Cnocoben popmanuzoBars u
QJITOPUTMHU3UPOBATH MTOCTABJICHHYIO 3a/1a9y

[MK-2.1 CnocobeHn ¢opmann3oBaTh W alTOPUTMU3HPOBATH
MOCTABIICHHYIO 3329y




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!

- OIpezeNeHus TPYMIbl, ToMOMOp(hU3Ma TpyIIl, ASHCTBHUS TIPYINIbl HA MHOXKECTBE, Pa3pelIMMON U

HpOCTOﬁ TpynIibl, p-TPpYHIIbI, @ TAKKEC CBA3aHHBIC C HUMU OCHOBHBIC ITIOHATUS,

- OCHOBHbIE KOHCTPYKIMM TEOPUM I'PYII U UX CBOMCTBA: CMEXHbIE KJIACCHI 110 IOArPYIIIE, OCHOBHBIE
MpUMEpPBl IEHCTBHSI TPYMIIBI HA MHOXECTBE, NPSMOE MPOU3BEACHUE TPYII, TPyIa aBTOMOPGU3MOB
JAHHOU TPYMIbI, KOMMYTAHT M LIEHTP I'PYMIIbI, CBOOOJHbIE TPYIIIbI, 3aJaHUE TPYIIBl 00pa3yOIUMH 1

COOTHOIICHUAMM,;

- OCHOBHBIE TEOpeTHYeCKHe (PaKThl, OTHOCSMIMECS K BBILIICTICPEUUCICHHBIM MOHATHAM: Teopema
Jlarpanxa, Teopembl 0 romomopdusmax, popmyna opobutr u nemma bepHcaiina, Teopembr CuioBa,

TeopeMa O CTPOCHUN KOHEYHOITOPOKIEHHBIX a0eIeBbIX IPYTIIL.
YMETb:
- BBIABIISATH TEOPETUKO-TPYNIIPOBYIO CYIIIHOCTh IOCTABICHHON MaTeMaTHYECKOM 3a1a4y;

- TIPUMEHATH OCHOBHBIE METOJbl TEOPUU TPYII K PELICHUIO MPUKIATHBIX 3aJa4d B PAa3HBIX 00IacTAX

MaTC€MaTUuKH,

- IPOU3BOAUTH TEOPETUKO-IPYIIIOBBIE BBIYMCICHUS, HAaXOOUTh LEHTP, KOMMYTaHT TIpyIIbl U €€

CHJIOBCKHE ITOATPYIIIBI, HCIIONB30BaTh JieMMy bepHcaiina sl HaX0XKACHUs Yrcia OpOUT AEHCTBUS;

- IPOBOJUTH TEOPETUUECKUE PACCYKIEHHS C UCII0JIb30BAHUEM OCHOBHBIX IIOHATHH TEOPUU IPYIIIL.
BJIaJIETh:

- JJOTMYECKUM MBILIUIEHUEM, METOJIaMH J10Ka3aTelbCTB MaTeEMaTUYECKUX YTBEPIKICHUMN;

- MCTOAAaMU NPUMCHCHUA TCOPCTUUCCKOI0 Marcpuajia, CBA3aHHOIO0 ¢ OCHOBHBIMU NOHATUAMU TCOPUU

CPYIII, K PELICHUIO PAKTUYECKHUX 3a/1a4 C TEOPETUKO-TPYIIIOBON MOAOIIEKOM;

- MCTOAaMHU MPUMCHCHHUS OCHOBHBLIX ITPUMCPOB ,I[eﬁCTBHH T'pynribl Ha MHOZKCECTBC, Knaccm(bnxaupm

KOHEYHO MOPOXKIEHHBIX a0eIeBbIX TPYIIIL;

- MCTOAAMHU HCCICAOBAaHUA TI'PYIIbI HAa Pa3pClIMMOCTb, BKIIOYAONIMMHU HCIIOJIB30BAHUC allliapara

CHJIOBCKHUX IIOATPYIIII;
- YMEHHUEM IMO0JIb30BaThC HEOOXOIUMOM JIUTEPATYPOH AJIsl pEIICHUS 3a/1a4.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 ITonrpynms! 1 CBI3aHHBIE MOHATHUSA 4 4 6
) T'omomopduzmb u HOpMaJIbHBIC 4 5 7
HOATPYIIIBI
3 [elicTBue TpyNIbl HA MHOXKECTBE 5 5 7
4 [Ipsimoe mnpousBeneHue rpymn, LEHT, 5 4 6
KOMMYTAHT, pa3peluMble TPYIIIbI
5 CBoOonHble Tpynmel, oOpasylolmue Hu 4 4 6
COOTHOILIEHUS
6 Teopemsr CunoBa 3 5 8
7 Knaccuduxanuss KOHEUHONOPOKAEHHBIX 5 3 ]
abeseBbIX TPy
Hroro yacos 30 30 48
Iloaroroska k sk3aMeHy 0 gac.




OO01mas TpynoEMKOCTh

108 gac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHwmi)

1. Iloarpynmns! U CBS3aHHbIE IOHATUS

[onstue rpynnst. [Ipumepsl rpyni. Iluxkinndeckue rpynisl 4 X NOATPYIIIHI.

CMmexHbIe KIacchl 110 NOATpYyIIe, MHIEKC noAarpynnsl. Teopema Jlarpanxka. CiuencTBus U3 TEOPEMBI
Jlarpanyka: mopsI0K IeMeHTa U NOArpyIIbl, Majas TeopeMa depma, Teopema Diisepa.

2. l'omomopdu3Mbl 1 HOPMAIbHBIE TOATPYIIIHI

T'omomop¢u3mbl rpymi, sapo 1 o0pa3 romomopdusma. HopmanbHbie moarpynmsl, (akroprpymma.
TeopeMbl 0 roMmoMophu3Max.

3. leiicTBHUE TPYIITBI HA MHOXKECTBE

JleiicTBue Tpynmbpl Ha MHOXECTBE, €ro cBOHCTBAa. TouHocTh jaedcTBUS. OpOUTHI JeHCTBUS.
Cranuonapusie noarpynnsl (ctabunmuszaropsl). Popmyna opout. Ilpumeps! neiicTBus Tpymnsl Ha
MHOXecTBe. Teopema Konm o monrpynmax cuMmmerpuyeckoi rpymmbl. LleHTpanuzarop siemeHTa,
HOpPMAaJIN3aTop MOATPYIIIIEI.

Jlemma bepHcaiina o cpeiHEM KOJMYECTBE HEMOABH)KHBIX JJIEMEHTOB.
['pynna aBToMOpHU3MOB, HOPMATBHOCTH MOATPYIITEI BHYTPEHHUX aBTOMOP(HH3MOB.

4. TIpssMoe npou3BEAEHHUE TPYIII, [IEHTP, KOMMYTAHT, pa3peIIUMbIE TPYIIIII

[Ipsimoe nmpousBenenue rpynn. Kpurepuil pa3io)KuMOCTH TPYIIIBI B IPSMOE POU3BEACHUE.
HenTtp rpymmsl, ero cBoiicTBa. HemukinnyHocTh akToprpynnsl 1o nentpy. LlenTp p-rpynmsl.

5. CBOOOHBIE TPYMIIBI, 00Pa3yIOIINE U COOTHOIICHUS

CBoOomHas rpymma, €€ (akroprpymnmnel. 3alaHue TPYIIIEI OOpa3yIOUUMU W ONPEICIISIONIMMA
COOTHOIIICHUSIMH.

[Ipocteie rpynmel. [IpocToTa rpymmsr AS.
KommyTanT rpynnsl. PaspemnmMele rpynmnsl.

6. Teopems! CusnoBa

CuioBckre MOATpYyNIbl KOHEYHOW rpymmbl. Teopembl CuiloBa: CyLIECTBOBAaHHE CHIIOBCKUX
HOATPYII, UX CONPSDKEHHOCTh, UX KOJIMYECTBO. BIokumocTh 110001 p-MOATPYMITEl B CHIIOBCKYIO.
OcHoBHBIE TpUMeHeHHs TeopeM CHiloBa.

7. Knaccugukarusi KOHEYHONOPOXKIEHHBIX a0ENEBBIX TPYIII

Koneuno mopoxnéHneie abeneBbl TpymIbl. AOeNeBbl TPyNIbl 0e3 Kpy4YeHUs, UX PaHTU U Oa3HCHI
(Koneuno mopoxxnénnast) cBobomHasi abeneBa rpynma. [lepuoandeckas yactb abeneBOd TpyIIIbL.
Knaccudukanmust KOHEYHO TOPOKAEHHBIX — a0eneBbIX rpymmn. KoHe4uHble MOATpyNIel B
MYJIBTHIUTMKATUBHOW TPYIIIE MOJIS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Yuebnas AyAUTOpHA, OCHAIlICHHAs ,I[OCKOI>'I, MYJIbTUMEANA ITPOCKTOPOM, SKPAHOM U MI/IKpO(l)OHOM.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa

1. Teopus rpynm, DiekrpoHHas Bepcus nedarHon myonukamnmu / A. I. Kypomr. — Mocksa, ®u3matiur,
2011

JomnonHurensHas auTeparypa

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

1. http://lib.mipt.ru/catalogue/1235/ — snexrponHas oubianoreka dusrexa, paznen « Teopus rpymnim.

2. http://lib.mipt.ru/catalogue/1619/ — anekrponnas oubnroreka dusrexa, paznen «CumMmeTpus u
TPYIIIBDY.

3. http://lib.mipt.ru/catalogue/1252/ — snexrponHas oubianoreka dusrexa, pasnen «Anredpa.
VYueOHuKM».

4. http://www.exponenta.ru — 00pa3oBaTeIbHbII MATEMAaTHYECKUH CAMT.

5. http://mathnet.ru — oOmepoccuiicknii MaTeMaTHIeCKHiA TOPTall.

6. http://www.edu.ru — penepanbubiii mopran «Poccuiickoe o6pazoBaHue».

7. http://benran.ru —6ubMMOTEKA 1O €CTECTBEHHBIM HaykaMm Poccuiickoii akajieMuH Hayk.

8. http://www.i-exam.ru — enuHbIi opran MHTEpHET-TecTupoBanus B chepe oOpaszoBaHusl.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTAlNN.
B npouecce camocTosATENbHOM PabOThI 00YYaIOIMXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX

cpeacts, kak Maple, Mathcad, Scilab u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

[IpuBenens! B exxerogHo pazpadaTbIBaeMbIX JOMAIITHUX 3aJaHUSX.
Homn. nmureparypa: borononsckuit O.B. BBenenue B reoputo rpynn. Mocksa— Wxesck: MK, 2002.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: A.B. Co3bIkuH, KaH]l. TEXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Cnocoben npuMeHsTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MATEMAaTHYECKOTO aHaJIH3a U
MOJICJTUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS B
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-7 CriocobeH npuMeHSTh B IPAKTUYECKON
IeSATEeIbHOCTH OCHOBHBIC KOHIICIILIUH,
NPUHIIMIIBL, TEOPHH U (DAKTHI, CBSI3aHHBIE C
nH(POPMATUKON

OIIK-7.3 VYmeer BBIBIATH Y3KHE MeCTa B MPOIECCE
pa3paboTKu W MpeJyiaraTh METOJbI U HHCTPYMEHTBI ISl €T0
ONTUMU3ALIUNA

[MK-2 Cnocoben popmanuzoBars u
QJITOPUTMHU3UPOBATH MTOCTABJICHHYIO 3a/1a9y

[MK-2.1 CnocobeHn ¢opmann3oBaTh W alrOPUTMU3HPOBATH
MOCTABIICHHYIO 33129y

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuIuinHbl « Teopust rpynm» o0ydaromuics JOIKEH:

3HAThb:

- ONpe/eNeHus] TPYMIIbl, TOMOMOp(GU3Ma TPy, ACHCTBHS TPYIIbl HA MHOXKECTBE, Pa3peIIMMON H
HPOCTOI IPYIIIBI, P-TPYIIIBL, @ TAKXKE CBSI3aHHBIE C HUIMH OCHOBHBIE MIOHSTHS,

- OCHOBHBIC KOHCTPYKIIMH TEOPUH TPYIIT U UX CBOMCTBA: CMEXKHBIC KJIACCHI MO TOATPYIIIE, OCHOBHBIC
HpUMEpBI JICHCTBHS TPYIIBI HA MHOXKECTBE, NPSMOE MPOU3BEICHUE TPYII, IPyIa aBTOMOP(HH3MOB
JaHHOW TPYIIIBI, KOMMYTaHT M LIEHTP TPYIIIBI, CBOOOJHBIC TPYIIITBI, 3aJaHUE TPYIIIEI 00Pa3yOIUMH H
COOTHOLICHHSIMU;

- OCHOBHBIC TEOpETHUYECKHE (PaKThl, OTHOCSIIMECS K BBIIICTICPEUYUCICHHBIM HOHATHAM: TeopeMa
Jlarpamxka, Teopembl 0 romomopdusmax, popmyna opout u nemma bepHcaiina, Teopembl CuioBa,
TEeOopeMa O CTPOCHUU KOHEYHOITOPOXKIEHHBIX a0EIeBhIX TPYIIIL.

yMeTh:

- BBIABIISITH TEOPETUKO-TPYMIIPOBYIO CYIIHOCTh MTOCTABIEHHON MaTeMaTHu4ieCcKoi 3a1a4u;

- IPUMEHSTh OCHOBHBIC METOIBI TEOPUHU TPYII K PEIICHUI0 MPHUKIAIHBIX 337a4d B Pa3HBIX 007acTIxX
MaTeMaTHKU;

- TPOU3BOAUTH TEOPETUKO-TPYIIOBHIE BBIYUCICHUS, HAXOAUTh LICHTP, KOMMYTAaHT TpYNNbl U €&
CHIIOBCKHE TTOJTPYIIIBI, KCIIOIL30BaTh JIeMMy bepHcaiifia sl HaX0XKIeHUS Ynciia OpOUT JACHCTBUS;

- IPOBOAUTH TEOPETUUYECKUE PACCYKACHUS C UCTIOIB30BAHUEM OCHOBHBIX MOHSITUN TEOPUH TPYIIIL.

BJIaJeTh:

- JIOTHYECKUM MBIIIJIEHUEM, METOIAMH J0Ka3aTeIbCTB MaTEMaTHYECKUX YTBEPKICHUM;

- METOJaMU IIPUMEHEHMsI TEOPETHUUECKOI0 MaTepuasa, CBA3aHHOIO C OCHOBHBIMU IOHSATHSIMU TEOPUU
TPy, K PEHIEHUIO MPAKTHYECKHUX 3a]1ad C TEOPETHKO-TPYIIIIOBOH MOJOIIEKOM;

- METOaMH TNPHMEHEHHUS OCHOBHBIX IPUMEPOB ACHCTBHSA TIPYIIBl HA MHOXECTBE, KJIACCH(UKAIUU
KOHEYHO MOPOKAEHHBIX a0eJIeBbIX TPYIII;

- METOJaMM MCCJENOBaHUSA IPYMNIbl HAa pa3peliMMOCTb, BKJIIOUYAIOLUIMMU HCIOJIb30BAaHUE allapara
CHJIOBCKMX MOATPYTIIT;

- YMEHHEM I10JIb30BaThCsl HEOOXOANMOMN JTUTEPaTypOH AJIs peIeHUs 3a/1au.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Y4eOHOTo cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsl W HalKucaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0O KOTOPOU MPOBEPSIOTCA 3HaHWE TIOHATHN M YTBEPKIECHHUH IO TEMaM C1aBaeMOro 3alaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIePOHAMH.



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

1. dns xakux rpynn G u snemeHToB g.h € G otobpaxkenue ¢: G — G, 3aganHoe Gpopmynond (x) =
gx™{—1}h, ansiercst a) romoMmophuzMom; 6) aBTOMOPPHUIMOM?

2. Jlana mepecranoBka 6 =1 2345678910 11/763 11 8 129 54 10. Haiitu a) e€ mopsiiok u
4€THOCTB; 0) e€ 1nentpanmzatop B S _{11}; B) MomHOCTh €€ OpOUTHI TpH JeiicTBuu Tpymmon A {11}
Ha S {11} compspxkeHUSIMH.

3. CxonbKo cymiecTByeT romomophu3mMoB u3 Z, 4 X7, 5B S 57

4. Haiinute KOIU4ecTBO MaTpull 3%3 Haja mojeM Zp, €CIM MaTPUILIbl, OTIMYAIOIINECS NePEeCTaHOBKAMU
CTPOK | CTOJIOIIOB, CYATAIOTCS OIMHAKOBBIMH.

5. lyere G = GL_2(Z_3). Hokaxwure, uro a) G He m3oMopdHa HHKaKkoW moxarpymme B S 5; 0) G
nzomopdua HekoTopoil moxarpymnme B A_{10}.

6. PaspemmMbie Tpynmbl. OKBUBAJICHTHOCTh PAa3HBIX ompeneicHuil. CBsi3b C pa3pelIMMOCTBHIO
MOATrpynN U (haKTOPTPyI.

7. Hokaxute, 4yTo r00asi CHJIOBCKasl MOATPYIINA IPSIMOTO HMPOM3BEICHUS JABYX KOHEUHBIX TPYIII
SIBJISIETCS IPOU3BEICHHEM CHJIOBCKHX ITOJATPYIIT B COMHOXKHTEIISX.

8.LlenTp rpymniel, €ro CBOMCTBA.
9. Pazpemnma ju cBoOOIHAS TPYIIIA C TPEMSI TOPOKAAIOIIMMHE dJIeMEHTaMu?
10. HenukanuHOCTh (hakTOPrpynisl Mo Hentpy. [ pynmns! mopsaka p” 2.

Kputepun onennBanus

Onenka «ommmyHo (10)» BhIcTaBIAeTCs O0O0yyalomeMycsi, €cClidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHka «omM4HO (9)» BBICTaBNUsETCS OOYydYalONIEeMyCs, €CJId OH IOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IPaBHIBHOE 00OCHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOONbIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OllcHKa «OTIMYHO (8)» BBICTABNsETCS OOydYalONIEeMyCs, €CJId OH IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE M PaBHIbHOE 000CHOBaHHE
NPUHATBIX PpEIICHHW, HO TPH 3TOM OBUIM JOMYIIEHBI HEOONbIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMsS Ha IIPaKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLICHKA «XOpoLIO (6)» BBICTABIISIETCS 00YYaIOIIEMYyCsl, €CIIM OH TBEP/IO 3HAET MaTepuall, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT ero, yMmMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoIIO (5)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PEeLICHUH 3a7ad;

OLIEHKA «YIOBJIETBOPHUTEIBHO (4)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIE (OPMYIHPOBKH O0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIE0BATEILHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJIbHEHIIEro 0O0y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsETCS OOydYaroleMycs, MOKa3aBIIEeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH O0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTEIbHOCTH B U3JOXKEHUM NPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pa3JieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HMPUMEHSATh MOJy4YeHHBIC 3HAHUS 10
00pa3iy B CTaHIapTHON CHTYyalluy;



OLICHKA «HEYIOBJIETBOPUTEIHHO (2)» BBICTABIAETCS O0ydaroleMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

OLICHKA «HEYIOBJIETBOPUTENHHO (1)» BhICTaBIsETCS 00ydarOIeMycsl, TOKa3aBlIeMy IOJHOE HE3HaHUE
y4eOHO MporpaMMbl JUCLUTUTHHBI.

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

ITpu nposenenun anddepeHnnaIbHOro 3a4eTa o0yJaronemMycs IpeaocTapisiercss | acTpoHOMUYeCKUi
yac Ha noaroToBky. Ompoc oOydaromierocst Mo OWJIETY Ha YCTHOM 3K3aMEHE HE JIOJDKEH INPEBBIIIATH
JBYX aCTPOHOMHYECKHX YacCOB.

Bo Bpems nposeneHus aud@epeHIaabHOro 3aueTa 00ydaroIIuecss MOTYT II0JIb30BAaThCA TOJIBKO
MPOrpaMMOi TUCLUTLTUHBI.



