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)

o AMCHUIIJIMHE: AIIl"OpI/ITMI/ILICCKI/Ie BOITPOCHI aJ'IFG6pBI
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: HpI/IKJ'IaI[HaH MareéMaTuKa 1 I/IH(I)OpMaTI/IKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa METOZ0B COBPEMEHHON MaTeMaTHKH

Kypc: 2

KBAJM(PUKAIMA: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 45 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.
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[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocraBui: J.B. Tpemes, a-p ¢us.-mar. Hayk, npodeccop, 3aBeayronuii kadeapoit

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl METo0B coBpeMeHHON matemaruku 02.04.2024



AHHOTANMA

Kypc mocBAmEH KiIacCH4eCKUM alIrOpUTMHYECKHM BOIPOCAM aireOpbl, KOTOpbIE AKTHBHO H3YYaJHCh,
HauuHast ¢ 1940-x romos, mocie toro Obul chopmynupoBaH Te3uc Yépua-TelopuHra, MO3BOJMBIINKN AaTh
TOYHOE ompe/esieHue YH(HEKTUBHO BEIYUCIUMBIM (QYHKIUAM. TakuM 00pa3oM, CTaJI0 BOBMOXKHBIM JIOKa3bIBATh
HEBO3MO)XKHOCTb IIOCTPOCHHUSI ajropuTMa Jjisl pemeHuss MaccoBod mpoOnembl. Kypc cocroutr wu3
MOCJIEIOBATEIbHO M3JIaraeéMbIX alNTOPUTMHUYECKUX MpoOiaeM anreOpsl, mas Oonmbliell 4yacTH KOTOPBIX
JIOKa3bIBaCTCs AJIrOPUTMUYECKasl Hepa3pelnMOcCTb. B yacTHOCTH, paccMaTpuBaroTCcsl mpodiieMa paBeHCTBa B
HOJNyTpynnax, npoOiieMa BBIPOXKICHUS IPOM3BEACHUS MaTpHIl, yHHBEpCaJbHas IMpoOieMa paBeHCTBA B
KOHEYHBIX IMOJYTPyIIax, MpodiieMa PaBeHCTBA, CONPSHKEHHOCTH M BXOXKICHUS B IPYIIax, a TaKkKe mpodiema
n3oMoppusma rpynm. JlokazaTrenbCcTBa HEPA3pEelIMMOCTH IPUBOISTCSA, OCHOBBIBAACh Ha  YIOOHOM
BBIUMCIIUTENBHON Mozenu (MamnHa ThlopuHra uiam MHHCKOTO) MM MyTEM CBEIEHHS K APYTUM H3BECTHBIM
Hepa3pelMMBbIM 3aj1a4aM, Hanpumep, HepaspemumocTty apudmeruxu [leano. Takxke B Kypc BXOIST IPUMEPHI
paspelmnmMbIX 3a1a4: IpolieMa paBeHCcTBa B (PMHUTHO anmpOKCUMHUPYEMBIX IPYyMIax U MpobjemMa BXOXKICHUS
1711 cBOOOAHBIX rpymil. [y 0CBOEHUS Kypca *KeJIaTelbHO 3HaTh OCHOBBI MAaTeMaTH4eCKON JIOTMKH M TEOPUU
QITOPUTMOB, a TAK)KE OCHOBBI TEOPUH TPYTIIL.

1. leau u 3apauu

eap AUCUMNIMHBI
- TIO3HAKOMUTH CTY/ICHTOB C KJIACCMYECKUMU 3aJladaMU COBPEMEHHOW anreOpbl, 1T KOTOPHIX MOXHO
JI0Ka3aTh aJlTOPUTMHYECKYIO HEPa3peuIMMOCTh.

3amaum JUCIUTLIHHBI
- MOKa3aTh pa3jM4yHbIE TOAXOAbI M METOABI JJIsl M3YYCHHs 3ajad anreOpbl ¢ MOMOIINBI0 METOIOB
MaTeMaTHYECKOU JIOTHUKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CnocobeH paspabaTbiBaTh W MOJCPHU3UPOBATH
pOrpaMMHOE u anmapaTHoe obecrnieueHne
MH()OPMAIIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CHCTEM

OIIK-3.3 CmocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJIbl NIPU PELICHUH HOBBIX 3a/1ad, MPUMEHSS 3HaHUA U3
pa3IuyHbIX obiacTell HayKu (TEXHHUKH)

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUITOBBIX

Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YUUTHIBAS
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PeIICHHS

OIIK-3.6 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKHe,
€CTEeCTBEeHHOHAYYHEIE, COLIMAJIbHO-PKOHOMHUYECKHE Hu
npodeccroHanbHbIe 3HAHUS JJI PEIISHUS HECTaHMapTHBIX
3a7a4, B TOM YHUCJE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXIUCIUILTAHAPHOM KOHTEKCTE

OIIK-3.7 CnocobeHn  pa3pabarbiBaTh  OpPUTHUHAIBHEIC
QTOPUTMBI M TIPOTPaMMHBIE CPEICTBA, B TOM 4YHCIE C
UCIIOJIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYaIbHBIX
TEXHOJIOTHH, JJIsl peleHuns MPo(ECCHOHATIBHBIX 3a1a4

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IIK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOIECHUAMH U
JOKJIaJJaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B

mrrdhAanararTr AT v famav) vanarmana

IMK-3.2 Ymeer BecTH KOPpPEKTHYIO JMCKYCCHIO B 00NacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI M0 TEME HAy4YHOU
pabotbl




Ilﬂ\i}U}llVlaL\l/lUﬂﬂDlA vv lllA} Aa}}a1\1 \.«Pcl’
MIPEICTaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

I1K-1 I'oTOB K BKIIIOUEHUIO B

npode

CCHOHAJILHOE COOOIIECTBO; CITI0CO0EH

MIPOBOJUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIICIOBAHUS HA OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT npUHOUNBI MOCTPOCHHUS HAYYHOH pPaOOTHI,
MeTrogsl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpaduii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeyeHHss B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeIbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETb:

- OCHOBBI CTPYKTYPHOW TEOpUHM JI0Ka3aTeldbCcTB (B (hopMaTe TEHICHOBCKHX CEKBEHIMAJIbHBIX
WCYUCIICHUH ), TEOPHU CYOCTPYKTYPHBIX JIOTHK U ajlreOpandeckon JOTHKH.

- pelarp 3aJja4u 1Mo O3HAYEHHBIM TeMaM, MPABUIILHO BEIOUPAst METOBI M TTOJXO/BI.
BJIAJIETD:

- METOAaMHU CYOCTPYKTYpHBIX JIOTMK JUIi MOJCJIUPOBAHUS BBIYMCIUTENBHBIX IIPOLIECCOB H B
MPUIIOKEHUSAX U3 MATEMaTHYECKOM JIMHTBUCTUKH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Borunciaumeble  QyHKOMM M MOJENH 15 10
BBIYMCIIEHUHN
) Hcnone3oBanne MamuHbl MUHCKOTO JUIst 10 10
JI0Ka3aTeJIbCTBA HEPA3PEIIMMOCTH
3 Ucnonb3oBanue mamuasl TehiopuHra Ass 5 10
JI0Ka3aTeJIbCTBA HEPA3PEIMMOCTH.
I'pynnel, 3agaHHble  ONpEAEAOLIMMU
4 COOTHOLICHUSAMU u IPYyIIIOBbIE 5 10
KOHCTPYKLUH.
5 [Ipobnembl paBeHCTBa U CONMPSDKEHHOCTU 5 10
B IpyIIiax.
6 Hpov6J1eM1>1 OIpelleIeHUsl  I'PYIIOBBIX 5 10
CBOWCTB.
Hroro yacos 45 60
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennwii)

1. Beruucinvumbie (yHKIIUN ¥ MOJIEIIY BEIYUCIICHUH

Mamnaa Teropusra. BerumcimMble W nepedncivMble  MHOXecTBa. Tesuc Uépua-Teropunra.
PeructpoBbie mamuHbl. Mamraa MUHCKOTO.

2. Ucnionp30oBanye MammHbEl MUHCKOTO AJId 10Ka3aTCJIbCTBA HECPA3PCIIMMOCTHU

Jloka3atenbCTBO MOMHOTHI 10 ThiopuHTy SI3BIK porpaMmupoBanus Fractran. DnemenTapHas Teopus
nonyrpymmsl. Teopema KBaitHa o Hepa3pemMMOoCTH JIEMEHTaAPHON TEOPUH CBOOOIHOM MOMYTPYTIIEI.

3. Ucnonp3oBaHue MalivHbl ThIOpUHTa JUIsl JOKA3aTeIbCTBA HEPA3pPELIMMOCTH.

Cuctempr Ty> wu mnomycuctemsl Tys. Ilomyrpynmbl, 3aaHHBIE COOTHOLIEHUSIMU. Teopema
Mapxkosa-Ilocta 0 HepazpemnMocTy IpoOIeMbl PaBEHCTBA B KOHEYHOOIIPEIEIEHHBIX MOMYTPyIIIax.
[Mpo6nema cootBerctBus [loctra. Teopema [latapcona o HepazpeUMMOCTH MPOOIEMbI BRIPOXKIACHUS
MIPOU3BEACHHS MaTPHII.

4. prnnbl, 3aJIaHHBIC OMMPCACIIAOINMU COOTHOMICHUAMMU U T'PYIIIOBBIC KOHCTPYKIIUU.

KoneunoornpenenéHHble TPyNIbl ¥ PeKypPCUBHO onpeaenéHHble rpynnbl. CBOOOIHBIC TPOU3BEICHUS
rpynn. Hopmanbhbeie ¢opmbl B cBoOOmHBIX mpousBeaeHusik. HNN-pacmmpenus rpymm. Jlemma
bpurrona.

5. IlpoGneMbl paBeHCTBA M COMPSHKEHHOCTH B TPYIIIAX.

[Ipobnema paBeHcTBa M comnpspkéHHOCTH. Teopema KysHeroBa o (QUHHTHO-aNMPOKCHMHUPYEMBIX
rpynmnax. YHuBepcajbHas mpoOiieMa PaBeHCTBAa B Kjlacce KOHEYHbIX rpynm. Teopema Cino0oAcKoro
(6e3 nmokazarennctBa). Teopema HoBukoBa 0 mpoOieme HepaspemnMOoCTH HMpoOJieMbl paBEHCTBA B
KOHEUHOOIpenenéHHbx rpynnax. [Ipobiema BXoxaeHHs B MOATPYIIy JaHHOH Tpymmsl. Teopema
MuxaitnoBoi. [Ipobiiema paBeHCTBa B TPYIIIax C OMHUM COOTHOIICHHUEM.

6. [IpobneMb! onpeieNieHns TPYIIIOBBIX CBOMCTB.

Jlemma Topaona. HepaspemmmocTth mnpobGiaeMbl H30MOpQHU3Ma KOHEYHOONPEACHEHHBIX TPYIII.
Mapxkosckue cBoiicta. Teopema Ansna-Paduna.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

YueOHbIe ayTUTOPUH JUIsI IPOBEICHUS 3aHITUH JICKIIMOHHOTO THIIA.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. Beenenue B maremaruieckyto joruky [Teker]/D. MennaenbcoH , -M., Hayka, 1984

2. Benenue B MmareMarn4eckyto JJOruky. MHoxecTBa U oTHomeHus [ Tekcr], yue6. mocodue /E. B.
JamkoBa; M-Bo Hayku U BbIcHL. oOpazoBanusi PO, Mock. (u3.-TexH. WH-T (Hall. ucciell. YH-T). M.,
M®TH, 2019




JlononHuTeNbHAS TUTEpATypa
1. BBeneHne B MareMaTH4eCKYIO JIOTUKY B poabl cTpyKTyp [Teker] : yueb. mocobue ans By3zoB / U. H.
[Monomapes ; M-Bo oOpazoBanus u Hayku Poc. denepanuu, Mock. ¢us.-TexH. HH-T (TOC. YH-T .— M. :
W3n-Bo M®TU, 2007 .— 240 c.
2. Onpeaensonye COOTHOIECHHUS U arOPUTMHAYECKUE pooeMsbl st rpynn u noiyrpymi [ Texer]/C.
W. Ansn , -M., Hayka, 1966
Konmoropor A. H. Beenenne B Maremarndeckyto Joruky [Tekcr] : yue6. mocobue s By3oB / A. H.
Kommoropos, A. I'. iparanmua .— M. : MI'Y, 1982 .— 120 c.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTalNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

YcnemHoOe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHONW caMOCTOSTEILHOU padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsi Juis pabdoThl CTyJeHTa HajJ TEMOMU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— ipopaboTKy y4eOHOTO MaTepurarna;

— BBITIOJTHEHHUE JJOMAITHUX TEOPETUICCKUX.

CrerneHb OBIAJICHUSAMU CTYACHTAMH KOMIETCHIMSIMH, (OPMUPYEMBIMA B TIPOIECCE H3YUCHHUS
JUCIATUTMHBI, TPOBEPSETCS B XOJAE YCTHOIO 3K3aMEeHa B KOHIE Kypca. Tekymuidl KOHTPOJb
OCYIIECTBIISIETCS  TIOCPEJCTBOM  KOJJIOKBUYMOB WJIM  KOHTPOJIBHBIX pa0oOT, Ha YCMOTpEHHUE
MPEeTo/iaBaTes.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa METOZI0B COBPEMEHHON MaTeMaTHKH

Kypc: 2

kBaTuuKkanus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: J.B. Tpemes, 1-p ¢us.-mat. Hayk, ipodeccop, 3aBeayromuii kadeapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUYUTHIBAS
O0COOCHHOCTH U OTPaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJECPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIEN0BATEILCKUE
METOJIbI TIPU PEIICHUHM HOBBIX 3a/1a4, MPUMEHSS 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHHUKH)

OIIK-3.6 CmocobGeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHBIC,  COLMAILHO-DKOHOMHYECKUE U

npodeccuoHabHbIe 3HAHUS /ISl PEIeHUs] HeCTaHAapTHBIX
3a/a4, B TOM 4YHCIE B HOBOM WJIM HE3HAaKOMOW cpelie W B
MEXIUCLUITIMHAPHOM KOHTEKCTE

OIIK-3.7 CnocobGen  pa3palarbiBaTh  OpPUTHHAJIbHBIC
AJITOPUTMBI U TIPOrPaMMHBIE CpPEICTBA, B TOM YHCIE C
UCTIONTb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, U peleHus MpodecCHOHANBHBIX 3a1a4

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYIUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MeleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaoB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHMCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUIBI MIOCTPOCHHUS HAYYHOM pPalOTHI,
MeTogsl cOopa W aHamu3a IOJMYyYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnuKanmuii,  pedeparoB  u
oubnuorpaduii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojenei
MpPOrpaMMHOTO OOECHeyeHuss B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BHIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL <(AIIl"OpI/ITMI/ILIeCKI/Ie BOITPOCHI aHF€6pBI» 06y‘laIOH.IHI>iCH JOJIKCH:

3HAThb:

- OCHOBBI CTPYKTYPHOW TEOpUHM JI0Ka3aTelbCcTB (B (hopMaTe TEHICHOBCKHX CEKBEHIMAJIbHBIX
WCYUCIICHUH ), TEOPHU CYOCTPYKTYPHBIX JIOTHK ¥ ajIreOpandeckon JOTUKH.

yMeThb:

- pemath 3a1a4u 110 O3HA4YCHHBIM TEMaM, IIPaBUJIbHO BBI6I/Ipa}I MCTOAbI U ITIOJAXOHI.

BJA€Th:




- METOAaMHU CYOCTPYKTYpHBIX JIOTMK JUIi MOJCJIUPOBAHUS BBIYUCIUTENBHBIX IIPOLIECCOB H B
MPUIIOKEHUSAX U3 MATEMaTHYECKOM JIMHTBUCTUKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0
[IpumMepHBIe TUTTBI 3aJaHUN KOJUNTIOKBUYMA / KOHTPOJIBHON paboThI:

1. Ecmm Y rpymibl €CTb PEKYPCUBHO NEPCUUCIIUMOC 3a/JlaHUC, TO Y HE€ eCTh TaKXKe M PEKYPCUBHOC
3aJJaHuc.

2. Peanmsyiite QyHKIMIO X+2*y C MOMOIIBIO MaIMHBEI MUHCKOTO
3. SBnsercs nu TPyNION NOMYTPYIIa ¢ OMHUM COOTHOIIEHHEM <<a,b | ab=1 >>

4. Ipuseaure npumep GOPMyIIbI IEPBOTO MOPSAKA, UICTUHHOW JUTs CBOOOIHOM MOIYTPYIIIBI, HO HE JUIs
CBOOOZHOM IPyTIIHL.

5. Jokaxwure, uyTo mpobiema OOLIE3HAYMMOCTH (OPMYJBl B B IMOJNYTPYNIE HATypalbHBIX YHCEI
HNPUHAJIEKUT Kiaccy NP.

6. Onummure MHOXECTBO PEIICHHH NpOOJIEeMbI COOTBETCTBHUSI ISl CHUCTEMBI M3 TPEX TNPaBHIL:
{(abb,a),(b,abb),{a,bb}}.

7. PaBeH nu equHUIE KOMMyTaTtop [a"2b*4a”{-3},b] B rpymmie <a,b | ba™{-2}b=a"3> ?

8. IlocTpoiite anroput™ peuieHus npoodiIeMbl BXOXKICHHS B abeneBoi rpymnme Z2.

9. SIBnsercs 1y CBOWCTBO IPYMITbI «OBITH KOHEYHOM» MapKOBCKUM?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Ipumeps! Dx3aMeHaAIMOHHBIX BOIIPOCOB

. Mamnna Teropunra. Tesuc Uépua-Teropunra. PeKypcHBHBIE U p.IIEPEUHUCINMbBIE MHOKECTBA.
. [Ipobnema paBeHcTBa B monyrpymmax. Teopema Mapkosa-IlocTa.

W N ==

. [Ipobnema coorBercTBUs [locTa, €€ Hepa3pemMMOCTb.

N

. IIpoGnema BBIpOXKACHUS IPOU3BEACHUS MAaTPHIL, €€ Hepa3peluMOoCTh I MaTpuIl 3x3.

9,

. Peructposbie mammubl. Mamynaa Munckoro. f3bik Fractran.
6. DnemMeHTapHas Teopusi CBOOOJHO MOTYTPyHIIbI, €€ Hepa3peMOCTb.
7. omyrpyniiel U TPyIIIb, 3aaHHbIE ONIPENEIIIOIUMYI COOTHOLIEHUSIMU.

8. Ilpobnmema paBeHcTBa u  compsbkéHHocTH B rpynmax. Teopema  KysHemoBa o
(UHUTHO-aNIPOKCUMHUPYEMBIX Ipymnmax. Teopema Cinoboackoro (6€3 10Ka3aTenbCTBa).

9. CBobonusie npousBenenus rpynn. HNN-pacmupenus rpynn. Jlemma bpurrona.
10. IIpoGnema paBeHCTBa B TPYMIIax C OAHUM COOTHOIIeHHEM. Teopema Marnyca.

[Tpumepsl buseToB

buner 1
1. Mammna Tetopunra. Tezuc Yépua-Trropunra.
2. BepHo 11, 4TO mepeceueHue ABYX MePEUHCINMBIX MHOKECTB SIBJISICTCSA NEPEUUCITUMBIM?

buner 2
1. Teopema Mapxkosa-Ilocra.
2. Ioctpotite MammHay MHHCKOTO, KOTOpast peainu3yeT GyHKImio f(x,y)=x*y

burner 3
1. Teopema Marnyca.
2. Jlokaxkute, 4TO B moyryrpymne << a,b,c | ab=cba >> paszpermmnma npobiema paBeHCTBa

buner 4
1. Jlemma I'opnona. Hepaspemumocts npo0ieMbl n3oMoOpQu3Ma IrpyTiiL.



2. IlpuBeaure npuMep HETPUBUAIBHOIO CBOMCTBA KOHEUHO-IIOPOXKIEHHBIX IPYII, KOTOPOE SIBISETCS
pa3perMbIM U TOKaXKUTE pa3pelIuMOCTb.

buner 5
1. Teopema HoBukoBa (KOHCTPYKLHUS TPYIIIBL).
2. loxakure, 4TO TpyIa, 3aaHHas Kak <a,b | ab=b"2a, ba=a’2b> sBisercs equHIIHON

Kputepun onennBanus

- omenka «ommmuHo  (10)»  BbICTaBHmsieTCS  CTYAEHTY, IIOKa3aBLUIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHU

- omeHka «orauuHo  (9)»  BBICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWILHOE O0OOCHOBAaHUE MPHHSATHIX
peleHui

- omneHka  «omm4yHO  (8)»  BBICTAaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI U YMEHHE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- oneHka «xoporro (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHITh MOyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOMYyCKAeT B OTBETE
WJIU B PEIICHUH 3a/1a4 HEKOTOPHIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha MPAKTHKE, HO JIONMYCKAeT B OTBETE WU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKA «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIM OH 3HAET MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOIYy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOYHOCTH,

- OIIGHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBimieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWA, HEJ0CTATOYHO NpaBUIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIIeHUS JIOTUYSCKOW TTOCIIE0BATEIIPHOCTH B U3JI0KEHHH MTPOrPaMMHOT0 MaTepHasa, HO Py 3TOM
OH BIQJICET OCHOBHBIMH pa3liellaMd YYeOHOH NpOTrpaMMbl, HEOOXOJUMBIMH JIJIsl JalbHEHIIETOo
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIE 3HAHUS 10 00pa3Ily B CTAHAAPTHOU CUTYaIlNU;

- OIEHKAa «YJIOBJIETBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapakKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYIUPOBKH O0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKON MOCIIEIOBATENHHOCTHA B U3JI0OKEHUH MPOrPaMMHOI0 MaTepHalia, HO IpHU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/ieliaMH Y4YeOHON mNporpaMMbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss M MOXKET TpPUMEHSTHh MOJYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;

- OILIEHKA «HEYOBJICTBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OONBIINECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl Yy4eOHOW TMpPOrpaMMbl JTUCIHIUIMHBI, JOMyCKaeT TIpyOble OINMOKH B
(hopMynupPOBKaxX OCHOBHBIX IMOHSATUHN JUCIUTLINHBI U HE YMEET HCIIOIh30BATh MOMyUYCHHbIC 3HAHUS IPU
pEIIeHNH TUTIOBBIX MPAKTUYECKHUX 3a7a4

- OILICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TTOHSITUHN TUCIUTIINHBIL.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBeneHUs dK3aMeHa 10 JUCLUIUIMHE O0ydaroIluecs MOTYT IOJIb30BaThCsl MPOrpaMMOi
JUCUUTUTMHBL. DK3aMEH MPOXOAUT IyTeM CHELHaIbHOTO OMPoca, MPOBOJUMOrO B YCTHOH (opme.



