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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: CroXeTbl U3 TEOPUH UTP
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Maremaruka

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

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

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: J.I'. UnpuHCKUM, aCCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl AuckpeTHoi matematuku 06.03.2023



AHHOTANMA

Teopust urp — NpUKIaIHONW pa3fes MareMaTHKH, METOA M3Y4YEHHS ONTHUMAaJbHBIX CTpaTeruil B urpax. JTo
BTOpast 4acThb U3 ABYX CIELIKYPCOB 110 TEOpUU Urp. B HEM paccka3biBaeTCs O pa3IMuHbIX UCTOPUSX, B KOTOPBIX
T€ WIA WHBbIE OOIIECTBEHHBIC SIBJICHHUS MOICJIMPYIOTCS NPU HMOMOIIM HIPOBBIX Mozesieil. Pa3Hble croxersl
cnabo cBA3aHBI MEXKy COO0I U MOTYT U3y4aThCs HE3aBHCUMO JIPYT OT JIpyTa.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

O3HakoMUTh clylareled ¢ OCHOBHBIMM IOHATHSAMHU U pe3ylbTaTlaMU HEKOOIEpPaTUBHOW H
KOOIIEpaTHBHOM TeopHH WUrp. LleHTpasbHOE MECTO B Kypce 3aHMMaeT MOHATHE paBHOBecue Hbomia,
CEKBEHILIMAJIbHOE DPaBHOBECHE, a TAaKKe MOHATHE fApa B KOONEPAaTUBHBIX WIPax € HOOOYHBIMH
IUIaTeKaMHU.

33)13‘11/[ JAUCHUIIINHBI
- OCBOCHHC CTyACHTaMHU 0a30BEIX 3HAHUUI (HOHSITI/IfI, KOHHeHHHﬁ, MCTOOOB U MO,I[CJIeﬁ) B TCOpUH UTDP,
- HpI/I06pCTCHI/IC TCOPCTUICCKUX 3HAHUM U MNPaKTUICCKUX YMGHI/Iﬁ Y HABBIKOB B TCOPUU UTP;

- OKa3aHWe KOHCYJAbTAMd W TOMOIIM CTYOCHTaM B MPOBEACHUM COOCTBEHHBIX TEOPETHUECKHX
HCCIIEIOBAaHUI B TEOPUU UTP.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

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

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT coOCTBEHHBIE CY)KJICHHS U OLIEHKH

YK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1.1 Crnocoben aHanu3MpOBaTh MOCTABICHHYIO 33134y,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

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

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHble |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTHYeCKUe METOAbl U IPUKIAJHOE IPOrpaMMHOE
npodecCuoHAIBHON IeSTeNbHOCTH, coONoiast  |o0ecrieueHre Uil PEUIeHUs  Hay4YHbIX  33j7ad = B
TpeboBanua HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaLHON 00NIacTH

OIIK-2.3 3naer ocHOBHbEIC TpeboBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAyYHO-TEXHUYECKOM JOKyMEHTAILlUH, B TOM
YHUcie C MCIOIB30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO
OIIK-3 CriocoOeH cocTaBisTh U 0(pOpMITATH obecreyeHus

Hay4YHbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Bnageet Ha mpakTHKE METOIOJIOTHEN COCTABICHUS
(TeXHOJIOTHYECKIE, UHHOBAIL[IOHHBIE) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)




(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTofaMu BU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[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

IIK-1.1 CriocobeH HaxomuTh, aHATM3UPOBATH W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccroHambHON
EITEILHOCTH

IIK-1.2 CnocobeH BbIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

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

[MK-2.1 3HaeT OpUHIUNBI MMOCTPOCHHS HAYYHQPROOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaIH

[IK-2.2 CnocoGeH IulaHUPOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CaMOCTOSITEJIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluKM HAYYHBIX CTAaTEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- (yHIameHTaIbHBIC OHATHSA, 3aKOHBI, TEOPUH UTD;

- COBPEMEHHBIEC TPOOIEMbI COOTBETCTBYIOIINX Pa3/i€iOB TEOPUH HID;

- IIOHATHS, AKCHUOMBI, METOABI JJOKa3aTEeJIbCTB U JI0KA3aTeIbCTBA OCHOBHBIX TEOPEM B pasieiax,
BXOIIIMX B 0A30BYIO 4aCTh LIMKJIA TEOPUH HID;

- OCHOBHBIE CBOMCTBA COOTBETCTBYIOLIMX MaTeMaTHUECKUX OOBEKTOB;

- QHATUTHYECKHWE W YMCJICHHBIC MOAXOABl MU METOABI JJISi PELICHHS TUIOBBIX MPHUKIATHBIX 33434

TEOpPUH UTIP.
YMETb:
- IIOHATH IIOCTABJICHHYIO 33Jlauy;

- HCHOJIb30BAaTh CBOU 3HAHUA JIA PCHICHUSA (bYHI[aMGHTaIIBHBIX U IPUKJIAAHbIX 3a4a4;

- OLICHHMBATb KOPPEKTHOCTH ITOCTAHOBOK 3a/1a4,

- CTpOro AOKa3bIBaATh NI OIPOBCPraTb YTBCPIKICHUC,

- CaMOCTOATCJIbHO HAaXOAUThb AJITOPUTMbI PEIICHUA 3adad, B TOM YHCJIC W HCECTAHAAPTHLIX, U

MMPOBOJAUTH UX aHAJIU3;

- CaMOCTOATCIbHO BUACTL CJICACTBUA MMOJTYUCHHBIX PE3YJIbTATOB,
- TOYHO INPCACTABUTb MATCMATUUCCKUC 3HAHUA B TOIIOJIOTUHA B YCTHOI>'I ¥ IMChbMEHHOM (bopMe.

BJIAJIETh:

- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00beMa HH(pOpMaIUK 1 penieHus 3a1ad ( B TOM YHCcIe, CI0KHBIX);
- HaBBIKAMU CaMOCTOSITEIBHON PadOTHl M OCBOCHHUSI HOBBIX JHCIUILINH;

KYJIBTypOW ITOCTaHOBKH, aHAJIN3A U PEIICHNS MaTeMaTH4eCKHUX M NPUKIAIHBIX 3a71a4, TpeOyIomux

AJId CBOCTO PCHICHUS MCITOJIB30BAHUA MATCMATUYCCKHUX TOAXO0A0B U MCTOAOB,

- MNPpEAMCTHBIM A3BIKOM TOIIOJIOTMHM W HAaBbIKAMU TI'PAMOTHOIO OIIMCAaHUA PCHICHUS

3aJa4 Hu

NpCaACTABJICHUS MOJTYYCHHBIX PC3YJIETATOB.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 3amaua 0 CipaBeIIMBOM JICJIEXKE. 6 6 15
2 3anaua 00 yCTONYMBBIX TAPOCOYETAHUSIX. 6 6 15
3 Teopus ayKIIMOHOB. AyKIIHOHBI IEPBOM U 6 6 15
BTOPOM LICHBI.
Teopust 00IIeCTBEHHOTO BhIOOpA.
4 6 6 15
IIpaBuno Konnopce.
Teopema Mbpsi. Teopema Ippoy. Teopema
5 . 6 6 15
Jxn66apna—CarrepTBaiiTa.
Wroro yacos 30 30 75
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.

ConeprxaHue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (paszieiam)

Cemecrtp: 6 (Becennuit)

1. 3agava o cipaBeIMBOM JIETIEXKeE.

3amaua 0 MPONOPIMOHAILHOM MpeAcTaBUTENbCcTBE. [lapagokchl Amabambl, HAaceJICHHS W HOBOTO
wrarta. [IpaBuno [amunbroHa u npaBuina co 3HaMmeHarensmu. Teopema banumHckoro—SAHra o
HEBO3MOXKHOCTH TOCTPOCHHUSI TMpaBuia, CBOOOJHOTO OT MAapaJOKCOB M COOIOAIONICTO MPUHIIMIT

KBOTBI.

2. 3aga4a 00 yCTOMYUBEIX MAPOCOYCTAHUSIX.

MogennpoBanue NoTOKOB B ceTsax. PaBHoBecue Hboma—Yopapona. Ilpumep Ilury m mapamokc

Bpaecca. llena anapxuu. Jluckpetnas mojieins, npumep ApepOyxa—A3zapa—ImnmireriHa.

3. Teopust ayKIIMOHOB. AyKIIMOHBI TIEPBOM U BTOPOM [EHBI.

3agaya 0 KOJUIEKTUBHOM OTBETCTBEHHOCTH.

4. Teopus obmectBeHHOTO BHIOOpA. [IpaBuino Kongopce.

3amaua 00 yCTOMYMBBIX Pa30MEHUSX Ha IOPUCIUKINU. KoanuiMoHHass U MUTPAIIMOHHAS KOHIICTIIIUH

YCTONYUBOCTHU.

5. Teopema Mnsi. Teopema Dppoy. Teopema J[xn066apaa—CarreprBaniTa.

TeopeTuko-urpoBsie Mozieu OPMHUPOBAHUS COLIMATIBHBIX CETEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,

3BYKOBas CI/ICTeMa) .

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI




OcHoBHas nuTeparypa
1. JIeknuu 10 TEOpUM UTP U IKOHOMHUYECKOMY MoJiennpoBanuto [Teker] : [yue6. mocobue st By30B] /
N. C. MenpmukoB .— 2-¢ u3., ucnp. u gon. — M. : Konrakr [Tiroc, 2010 .— 336 c.
2. Teopus urp [Tekcr] : yae6. mocobue st By30B : pek. M-Bom o611, u ipod. oopazoBanus PO / JI. A.
[Terpocsn, H. A. 3enkeBuy, E. A. Cemuna .— M. : Breiciias mkomna, 1998 .— 304 c.

JlononHuTenbHAs TUTEpaTypa
1. OnruMansHOCTH B Mrpax u pemennsx [Texcr]/D. U. Bunkac, -M., Hayka, 1990

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHHBIC TEXHOIOTHH, BKIIIOYask IEMOHCTPALIHIO
Npe3eHTAlUMN.

B nporiecce caMocTosSTENbHOM PabOTHI 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpencts, kak Mathcad, MATLAB, Maple u ap.

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

PexoMmeHmyeTcss yCHEIIHO C/aBaTh KOHTPOJIbHBIC pPalOTBl, TaK KakK 3TO YMPOIIAET HTOTOBYIO
aTTECTALMIO 110 IPEIMETY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 3

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

Pa3paborunk: JI.I'. UnbuHCKUM, aCCUCTEHT



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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK M UCIIOIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CnocobeH aHanM3MpOBaTh MOCTABICHHYIO 33134y,
HaMeyJaTh MyTH €€ peIeHUs

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJEIH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCcKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbBIC TpeOGoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOJIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcie C MCIOIb30BAHUEM MPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Bnageet Ha mpakTHKEe METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

[1K-2 Crioco0OeH caMoCTOIATENLHO N B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH

TTAVIITIT 1A AATTATTADATIING 11 IV armnnAaTioarn

[IK-2.1 3HaeT nmpUHOUNBI MTOCTPOCHHA HAYYHQPROOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHoco0bl apryMeHTallH

[IK-2.2 Cnoco0eH IUIaHUPOBAaTh W TPOBOAWUTH HAYYHBIE
HCCIICAOBAHUS CaMOCTOSTEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA




nu_y T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 auyuuau,yuu

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydenus quciuiuinabl « CEOXKETBI U3 TEOPUU UTP» O0YUAFOIIHIACS JTOJKCH:

3HAThb:

(byHIaMeHTaIbHbIE TIOHSTHUS, 3aKOHBI, TEOPHH UTD;

COBpPEMEHHBIE ITPOOJIEMBI COOTBETCTBYIOIIMX PA3ACIOB TEOPHU UTP;
- IIOHATHS, aKCHUOMBI, METO/BI JJOKA3aTEeJIbCTB U JI0KA3aTeIbCTBA OCHOBHBIX TEOPEM B pasieiax,
BXOIAIIMX B 0A30BYIO 4aCTh LIMKJIA TEOPUH HUTD;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOLIMX MaTeMaTHUECKUX OOBEKTOB,;
- QHATUTHYECKHWE W YMCJICHHBIC MOAXOABl MU METOABI JJISl PELICHHS TUIOBBIX MPHUKIATHBIX 33434
TEOpUH UTP.

YMeThb:

- TOHSATH IIOCTABJICHHYIO 3a/1a4y;
- HCHOJIB30BaTh CBOM 3HAHMS JUIS PEIICHUS (PyHIaMEHTAIBHBIX U MIPUKIIATHBIX 33/1a4;
- OLICHMBATh KOPPEKTHOCTH IIOCTAHOBOK 3a/1a4;
- CTPOTO J0Ka3bIBaTh WM ONPOBEPTaTh YTBEPKACHUE;
- CaMOCTOATEJIbHO HAXOIWTh AJITOPUTMbI PELICHUs 3aJad, B TOM 4YHCIE M HECTAaHIApPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
- CaMOCTOSITEIBHO BHJETh CICACTBHS ITOJYYCHHBIX PE3yJIbTaTOB;
- TOYHO MPEACTAaBUTh MaTeMaTHYCCKHIE 3HAHUS B TOIIOJIOTHU B YCTHOW M MUCBMEHHO# (hopme.
BJIA/IETh:
- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00beMa HH(pOpMaIUK 1 pelnieHus 3a1ad ( B TOM YHcIe, CI0KHBIX);
- HaBBIKAMU CaMOCTOSITEIIHLHON PadOTHl M OCBOCHHUS HOBBIX JHCIUILINH;
- KyJIBTYypO# IIOCTaHOBKH, aHAJIN3a ¥ PEILICHUS] MaTeMaTUYeCKHX U HMPHUKIAIHBIX 33j1ad, TPeOyOmmx
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMAaTHYECKHX ITOXO0/I0B X METO/IOB;
- NPEIMETHBIM SI3BIKOM TOINOJOTMM ¥ HAaBBIKAMH T'PAMOTHOTO OIMCAHUS PEIICHMs 3ahad U
MPE/ICTaBICHHUS TIOJTyYCHHBIX PE3YJIBTATOB.

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

OreHka 3a Kypc CKJIQIBIBACTCS U3 JIBYyX KOMIIOHEHTOB: pEIICHHS IOMANIHUX 33JaHUN M MHCbMEHHOM
KOHTPOJIBHOHM (B cllyuae mepexojla Ha OHJAiH-oOydeHHE OHAa MOXKET OBITh 3aMEHEeHa Ha TecT). B
JIOMAalIHUX 33/IaHUsIX MaéTCs B CPEIHEM IO OIHOM 3a1ade Ha TeMy KaXIoH Jekuuu. Ha KOHTpoJIbHOM
JAI0TCs 3aJla4M 110 BCEM paszienaM Kypcam. MoOryT JaBaThCsi TECTOBBIC BOIPOCHI C OTBETOM BHJIA «Ja
WIIN HETY.

HpI/IMepBI 3aaa4 U3 AOMallHETO 3aJaHus1

1. Ilycts umeerca 6 xeHmuH ¥ 4 MyxuuHbl. OICHHUTE CBEPXy KOJMYECTBO YCTOMYMBBIX
[1apOCOYETaHUM, KOTOPbIE MOT'YT BO3HUKHYTh IIPH IIPOU3BOJILHOM IIOJHOM YIOPSIIOUMBaHUH.

2. Tlpeanoxute IPOTOKOJ AeNeHHs Oe3 IOKAILHOM 3aBUCTH JUISl JAHHOH CTPYKTYPBI COITUAITBHOM CETH.

3. OmnpeneneHbl HEKOTOPbIE CBOMCTBA MPAaBUJ OOLIECTBEHHOTO BbIOOpa. YCTaHOBUTE, U3 KaKUX U3 HUX
CIIEIYIOT KaKkue ApyTue.

4. OrmpeneneHbl HEKOTOPBIE TpaBHiIa BHIOOpa KOMHTETOB. YCTaHOBUTE, M3 KaKHX M3 HUX CIEIYIOT
Kakue JpyrHe.

[IprMepsl 3a1a4 U3 KOHTPOJIBHOU

1. JlaH HEKOTOPBIN MPOTOKOJ pasjena MUpora.

a. Kakyto nomro nmupora MoXeT rapaHTHpOBaTh ce0e KaKIblil 3 y4acTHUKOB?

b. B xaxoM HanGonbIIeM YKcie HAPaBICHUH MOXKET BOZHUKHYTh 3aBUCTb?

2. Jlan HEKOTOpBI HAOOp MPENNOYTeHWH AN 3ajaddl O pacceleHWu No KoMmHaram. [IpoBemute
anroput™ MpBHHTa U yCTaHOBUTE €TO PE3yJbTaT.

3. JlaH HEKOTOPBIN MPOTOKOJ MPHUHATHUS PELICHUI B 3a7a4e O CIPaBeIMBOM pasliesie 00IIeCTBEHHBIX
Onar. Kakvimu cBoiicTBamu (Harmpumep, MPOIOPIMOHATBHOCTHIO) OyJieT 00magarh 3TOT MPOTOKONI?



4. Jlan naGop anpTepHaTHB, U30MpaTeneil U UX NMpearnoyTeHuil ansrepHatuBax. Kakum Oymer mcxon
BbIOOpA aJIBTEpPHATUBBI/KOMHUTETA JUIsl JAHHOTO MpaBuiia?

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

1. 3amaya o copaBeJIMBOM JeNeXke. YCJIOBUS NMPONOPLHMOHAIBHOCTH, OTCYTCTBHS 3aBUCTH M [Ip.
[Iporokons! genexa: TUCKPETHBIE U C ABMKYLIIUMUCS HOxamMu. CIpaBe/TUBBIA JENEX B COIHMAIBHOMN
CeTH.

2. 3amaya 00 ycToluuBBIX mnapocoderanusix. AnroputMm [eina-lllennmu. CgoiicTBa MHOXecCTBa
yCTOMUMBBIX mapocoyeTanuid. Teopema o pgepeBeHckux OoibHHMuax. OOoOmeHne Ha ciaydai
pacIpeneneHus CTYJICHTOB B OOILIEKUTHN.

3. Teopust ayKIIMOHOB. AyKITMOHBI TIEpBOH 1 BTOPOH 1eHbl. [Ipokistue nodequrens. Teopema Bukpu.
4. Teopus obmectBenHoro BeiOopa. [IpaBuno Konmopce. IlpaBmiio Bopna. Teopema Moas. Teopema
Oppoy. Teopema JIxubc6apaa—Carreprsaiira.

5. 3agaya 0 HpPOMOPIMOHAIBLHOM IpeacTaBuTenbcTBe. Ilapamokcsl AnabaMbl, HAaceNeHHUsS U HOBOTO
mrara. IIpaBmwio T'amwibToHa W mpaBuna co 3HaMeHareassMd. TeopeMa bammHckoro—SHra o
HEBO3MOKHOCTH ITOCTPOEHUS ITPaBUIIa, CBOOOIHOTO OT MapagoKCOB M COOIIONAIONIETO IPUHIIUI KBOTBHI.
6. MonenupoBanue MmoTokoB B ceTsx. PaBHoBecme Hama—Yopapoma. Ilpumep Ilury m mapamokc
Bpaecca. llena anapxuu. Jluckpetnas mozeins, npumep ApepOyxa—Aszapa—nmreriHa.

7. 3aga4a 0 KOJUIEKTUBHOM OTBETCTBEHHOCTH

8. 3aymaua 00 yCTONYMBBIX pa3OMEHUSX HA FOPUCIUKITUY.

9. KoannunoHHast © MUTpallMOHHAs! KOHLEMIIUN YCTOMYNBOCTH.

10. TeopeTuko-urpoBbie Moaesu (OPMUPOBAHUS COLTUAIBHBIX CETEH.

Kputepun onennBanus
- omerka «ommuHo  (10)»  BbICTaBHsieTCST  CTYAEHTY,  IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;
- omeHka  «ormimuHO  (9)»  BBICTABISIETCS ~ CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLHUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE M MpPaBWIIbHOE 00OCHOBaHME NPHHATHIX
PpELICHMUI;
- OLeHKa  «oTau4yHO  (8)»  BBICTaBIseTCA  CTYAEHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIE, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAKTUKE MPU PEIICHUN KOHKPETHBIX 3a/1a4, U IPaBUIbHOE 000CHOBAHHME NPUHSTHIX PEIICHNH;
- OLIEHKa «xopoIuo (7)» BBICTABISIETCS CTYACHTY, €CIIM OH TBEpAO 3HAET Marepuaj, TPaMOTHO H MO
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WIH B PELICHUH 3a7]ad HEKOTOPbIE HETOYHOCTH;
- OlIEHKa «XOpoIlIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
- OLIEHKa «XopowIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U Mo CyLIECTBY H3jaraetr
€ro, yMeeT IPUMEHATh I0JyUYeHHbIC 3HAHUS Ha IIPAKTUKE, HO JOIYCKAET B OTBETE€ WIU B PEIICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, IOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIQJCeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pasily B CTAHAAPTHOM CUTYalUH;
- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4eOHOW NpOrpaMMbl, HEOOXOTUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJNyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOM
CUTYalluu;



- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HAeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AMCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

- OLICHKA «HEYHIOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnpomenenus auddepeHIMPOBAHHOTO 3a4yeTa OO0ydaromuecs MOTYT —I0JIb30BaThCS
MPOTrPaMMON JUCIIUILTAHBI.



