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: Maremarnyeckue Mozienu OHOJIOTUU
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa aHaaM3a CUCTEM U PELICHUN

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: B.H. Pazxenaiikun, 1-p ¢us.-mar. Hayk, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl aHanu3a cucteM u pewennii 19.04.2024



AHHOTANMA
Kypc npexncrasnen B Bue JIEKIH, HA KOTOPBIX MU3JIaratoTCsl TEOPETUUYECKUE TIOJOKEHHSI U METOMBI PEIICHUS
3a/1a4 ¢ moxpoOHBIM pazbopom mpumepoB. [IpemraratoTcs 3amadu, KOTOpble MOTYT OBITH MCIIOJNIB30BAHBI KaK
JUIS TOMAITHUX 3aJIaHui, TaK U JJIsi KOHTPOJIBHBIX paboT. Cpesr OCHOBHBIX TEM JICKIIMHA MOXKHO BBIJCIHUTH
aHanu3 0a30BBIX MOJEIEH pOCTa TMOMYNSIHWA W B3aWUMOACWUCTBHUS BUJIOB, TPUITEPHBIX M KOJIeOaTEIBHBIX
OHMOJIOTHYECKUX MPOIIECCOB. bombIlioe BHUMaHUE YIEICHO MTOCTPOCHHIO (Pa30BbIX M KHHETUYECKUX MTOPTPETOB
CHCTEM.

1. leau u 3apauun

eap AUCUMNIMHBI

- O3HAKOMJICHHE CITyIIaTeJe ¢ OCHOBHBIMH MaTEMAaTHYCCKHMMH METOJAaMH HUCCICIOBAHMS MOCTCH
OMOJIOTMYECKUX CUCTEM.

3agauu AU CHUILIHHBI

- IIOJTy4€HHE OCHOBOIONATAIOUINX CBEACHUH U3 TeopuH OMdypKauii, 0CHOB OCTPOCHUS MOJIENeH Tpu
HaJU4YUd HMEPApXUH XapaKTEPHBIX BPEMEH, TEOPUU BO3HMKHOBEHMS MEPUOAMYECKHX PpELICHU,
UCCIICIOBAHUsI MOZENIEH XWUIIHMYECTBA M KOHKYpPEHLMM, Teopuud BosbTeppa KOHCEpBaTUBHBIX HU
JVCCUTIATHBHBIX CHCTEM.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
IPUMEHSS 3HAHUS M HaBBIKK B 00J1aCTH
MaTeMaTHKH, €CTECTBCHHBIX HayK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIlK-4.2 Crnocoben MPUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeHHs IIOCTaBICHHON 3a4a4u, (POPMYIIMPOBAHNUS BEIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

OIIK-4.4 CrnocobeH aHamu3upoBarh NPOQPECCHOHAILHYIO
MH(OpPMAINIO, BBICIATh B HEH TNIaBHOE, CTPYKTypHpPOBATh,
ohOpMIIATH M TPENCTaBIATH B BHAC AHAIUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMH BHIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

[IK-1.1 3HaeT OpUHOUIBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTrogsl cOopa W aHamm3a IOJMY4YEHHOTO MaTepuala,
CHocoObl apryMEeHTalru; BiaJleeT HaBbIKAMH NOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpaduii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PyCCKOM U aHIVIMHCKOM SI3bIKE

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE CCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.2 VYMmeer pemarp Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MpPOrpaMMHOTO OOECHeYeHHss B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:



- (hyHAaMEHTaJIbHBIE TIOHSTHS, 3aKOHBI, TEOPUH KJIACCUUECKOI ¥ COBPEMEHHOM MaTeMaTHKH;
- METO/BI OpPraHU3alMK MOKCKA My TeH peleHs] BOSHUKAIOLINX HAYYHBIX MPOoOIeM;
- KJIFOYeBbIE METO/IbI aHAIM3a Hanbosiee ynoTpeOnUTEeIbHBIX MaTEMaTHYECKUX TEOPUH;
- xapaktep (OpMUpOBaHMA W PAa3BUTHA CIEKTPa COBPEMEHHBIX HCCICAOBAaHMA B o00JacTu
MaTeMaTHYECKOI'0 MOJIEIMPOBaHUS.
YMETb:

- TI0JIL30BAaThCSI CBOMMH 3HAHMSIMHM JUIS PelleHus PyHIaMEeHTaIbHBIX U IPUKIAJIHBIX 3a/1a4;
- KOHCTPYHMPOBATh U PEaIN30BBIBATH CXEMbI OPTaHU3AIMN UCCIICJOBAHUN NIPU PEIICHNH BO3HUKAIOIINX
HAYYHBIX Tpo0IeM;
- pacrpenensaTh BO3HHKAIONIME NPOOJIEMBI 1O CTENCHM WX 3HAYUMOCTH KaK C TOYKH 3pPEHHS HUX
COOTBETCTBUSI PEaIbHO HAOIIOAEMBIM SIBIICHHSIM, TaK U 10 UX MOJAEIBHOI KOPa3MEpPHOCTH;
- OPraHU30BBIBaTh METOJJMKH KOHTPOJISI TOYHOCTH M TIOJHOTHI TIOJTyYaeMbIX Hay4HBIX PE3YJIbTaTOB;
- OCBaMBaTh HOBBIC IIPEIMETHBIC 00JIACTH, TEOPETUUECKHE TIOX0/IbI H YKCIIEPUMEHTAILHBIE METOIUKH;
- 9((heKTHBHO HCIOIH30BaTh WH(POPMAIIMOHHBIE TEXHOJOTUM ¥ KOMITBIOTEPHYIO TEXHHKY IS
JTOCTH)KEHHUS] HEOOXOAMMBIX TEOPETHYECKUX M IPHKIIATHBIX PE3YJIbTaTOB.

BJIQJICT!

- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIIHH;

- TPEACTABJICHUSIMU O MEXaHHU3Max (OPMHPOBAaHUS MH(POPMALMOHHOIO U PECYPCHOro oOecreueHus,
HEOOXOAMMOTO TIPH PELUICHUH MPUKIIATHBIX U TEOPETHUECKUX TPOOIIeM;

- HaBBIKAMH CaMOCTOSATENBHOM paboThl B maboparopuu, Oubiroreke u MHTEepHeTE;

- KyJIBTYpO# HaKOILJICHUS ONBITa TOCTAHOBKU M MOJCITHPOBAHMUS IIPAKTUICCKHX 33124,

- HaBBIKaMH TPaMOTHOW 00Pa0OTKM M COIIOCTABIICHHSI TEOPETHYESCKUX M (PAaKTUUECKUX JaHHBIX;

- IPAKTHKOHW CaMOCTOSITEIEHOTO HCCIICIOBAHUS U PEIICHHS TEOPETHYSCKUX M MPUKIAJHBIX 3a/1a4.

4. Coep:xanue JUCUMILIUHBI (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 IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

ba3oBrle CBOWMCTBA  MaTeMaTHYECKUX
MoJieJiell OMOJIOTHYECKAX CUCTEM.

) [TpuknagHble HAaIpaBJIeHUS 2 28
MOZICITMPOBAHUS TUHAMUKH OIS,

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. bazoBEIe CBOMCTBA MaTeMaTHIECKUX Mo;[eneﬁ OMOJIOTHYECKUX CUCTEM.




CrpykTypa MaremaTtHueckux mopened B Ouonorun. OOBEKTHI MOIEIUPOBAHUS. THIIBI MOAETEH.
Crienuduka Mofenell JIOKAIN30BaHHBIX U CTPYKTYPHUPOBAHHBIX CHCTEM. XapakTep MPUMEHIEMOTrO
mareMaruyeckoro anmnapara. IIpumepsl. TodeuHble HENpepbIBHBIE MOAEIH  U30JIMPOBAHHOMN
nonysinud. Mogens Mansryca. Jlorucruueckass mozxens. Monens moucka naptHepa. Mogenu B
3agadyax osnuaeMuonorud. Iloporoseiii ypoBeHb 3aboneBaHus. OTHOIICHHS 3KBHBAJIEHTHOCTH
OUHAMUYEeCKUX cucteM. CTpyKTypHass YCTOWYMBOCTb. OJIEMEHTHI Teopuu Oudyprauuid.
Kopasmeprocts BbIpokaeHus. Teopembl cBenenus. Cucrema «pecypc — TOTpeOUTENb» ¢
He3aBUCUMBIM pecypcoM. Ilonsitme o Teopum karactpod. [dedbopmammm Yutau. TunuyHsie
0COOCHHOCTH PABHOBECHBIX COCTOSHMH H30JIMPOBAHHON TOMYJISIMH B OXHONApaMETPUUYECKHX
cemeiictBax. CHHTYIApHO BO3MyIIeHHble cucTeMbl. Teopema A.H.Tuxonoma. PenakcaunonHbie
KoJieOaHUsI CUCTEMbI B MOJIENIM TUIIA «pecypc - moTpedurtensy. budypkamus Anaponosa - Xomnda.
[Torepst ycroitunBocTr GoKyca. YCTOHUMBOCTD B Cllydae IMCKPETHBIX O0ToOpaxkeHuil. OToOpaxeHue
MoHoznpomuu. Teopema JIsmmyHoBa. @OKyCHbIE BEIWYUHBI. BETBICHHS IPU NOTEPE YCTOMYUBOCTHU
¢dokyca. unarpammel HertotoHa. Msirkast u xecTkasi moTepsi ycrohduBocTu. CBsi3b ¢ (DOKYCHBIMHU
BeqnuuHaMu. budypkanus Xomda UIsI CUCTEMbl «XHUIMHUK — JKEPTBA» C YHUMOJAIBHOM
IIJIOJOBUTOCTBIO KEPTBBI.

2. HpI/IKJ'IaI[HBIG HaIrpaBJICHUSA MOACIUPOBAHUSA AUHAMHUKHU HOHYHHHHﬁ.

ABTOKONIEOaTENBFHBIE PEKUMBI B CUCTEME «XHIMHHUK — >kepTBay. Mozaens Bonbsreppa. Tpoduueckue
¢bynknuu. YcmoBusi orcyTcTBUs 1HMKIOB. Mopens KoamoropoBa. Monenn koHkypeHnmu. J[Ba
KOHKypUpYyomux Buja. CBs3b YCTOWYMBOCTH PABHOBECHBIX PELICHUN C B3AUMHBIM PACIIONOXKECHUEM
HY/Ib-U30KIMH. buosorndeckas uHTepnperanys yciaoBuil ycToiunBocTy. KOHKYpeHINs HECKOIBKUX
BUJIOB. [IpuHIMI 3BOIIONMOHHON onTUMaIbHOCTH. [IpuMeps! ero npuMmenennsa. KoHcepBaTuBHbIE U
JyccunaruBHele 110 Bonbreppa cucteMbl. CBOICTBAa KOHCEPBATUBHBIX CUCTEM. [lepBble UHTErpasbl U
xapakTep pemieHuid. CBOWCTBa IUCCUNMATHBHBIX cucTeM. llpeaenpHble MHOXKECTBA M HaOOPBI
¢bynkuuii  JlsnyHoBa. JlMHaMWKa TpPH  HAIWYUKM  BBIPOXKACHWH. Mojenu KOHKYPEHIMH 3a
sKoNornyeckue Huu. [IpuHIUI KOHKYpEeHTHOTO HeKitoueHue ['ayse u ero 0000meHusI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0MMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

HeobxonnMoe obopynoBaHue Jis JISKIUNA: KOMIIBIOTEP B MYJIBTUMEIUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Ananus mojeneit tuHamuky nomyisinuii [ Tekct] : yue6. mocobue nms By3os / B. H. PazkeBaiikuH ;
M-Bo o6pa3oBanus u Hayku Poc. @enepaunn, Mock. ¢pus.-texH. un-t (roc. yu-t .— M. : MOTH, 2010
— 176 c.

JlononHuTeNbHAS TUTEpATypa
1. O6bikHOBEHHBIE ArddepeHnranbHble ypaBHeHus [Teker] : [yueb. mocobue ans By3oB] / B U.
Apnonsn .— 4-e u3n., uctnp. — M. : MITHMO, 2012 .— 344 c.
2. JlonoJgHHUTENbHbIE IIaBbl TEOPUH OOBIKHOBEHHBIX AU(QepeHInanbHbIX ypaBHeHH [ Tekct] : yueo.
nocobwue st By3oB / B. . Apnonsn .— M. : Hayka, 1978 .— 304 c.

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He tpebyercs.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CryneHt, msydarommii Kypc «MaremMaTHuecKue MOAeTH OWOJOTHW», IIOJDKEH C OTHOH CTOPOHBI,
OBJaJeTh OOLIMM MOHATUHHBIM ammapaToM, a C JPYroil CTOPOHBI, JODKEH HAyYUThCS NPUMEHSThH
TEOPETUYECKUE 3HAHUS Ha MPAKTUKE.

B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI, METO/IbI JJOKa3aTEeJILCTB.

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATENIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4yHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS CAaMOCTOSTEIBHOTO — M3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHune 3a1a4, IpeaaraéMblX CTYJJeHTaM Ha JICKIHAX;

— MOATOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (Gopme
WHJIMBUTyaJIbHBIX KOHCYIIBTALIUH.

[TokazareneM BiaJeHUsI MaTepUaJIOM CIYXXHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS yMEHUS
IPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3amad. [Ipu pemeHny 3a1a4 Kaxa0e JeicTBIEe HEOOXOAMMO apryMEHTHPOBAaTh, CChUIAsICh HA U3BECTHHIC
TEOPETUUECKUE CBEICHHUS.

BaxHO 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTODPY.



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
kadeapa aHaaM3a CUCTEM U PELICHUN

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: B.H. Pa3xeBaiikun, 1-p ¢u3.-Mar. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTHUKU, ECTECTBEHHBIX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-4.2 Crnocoben MPUMEHSTh 3HAHHE
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
peILeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTaBIATH B BHAC AHAIUTHYSCKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacT Mpo(heCCUOHATBHOM IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamu3a TIOJMyYSHHOTO MaTepHalia,
CIIOCOOBI apryMEHTAlluy; BIIaJE€CT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpadguil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 VYmeer pemars Hay4dHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0OecHedeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy NP aHajiu3e OOheKTa HAYyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus AUCIUTUIMHBL «MareMaTHuecKrue MOJICTH OMOIOTHIY 00yYaroNIuics JTOJKEeH:

3HATb:

- (hyHAaMEHTaJIbHBIE TIOHSTHS, 3aKOHBI, TEOPUH KJIACCUYECKOI U COBPEMEHHOM MaTeMaTHKH;

- METO/BI OpPraHU3alMK OKCKA IMyTEeH peleHs] BOSHUKAIOLINX HAYYHBIX MPOOIeM;

- KJIFOYeBbIE METO/Ibl aHAJIM3a Hanbosiee yIoTpeOnUTEeIbHbIX MaTEMaTHYECKUX TEOPUH;

- xapakrtep (OpMUpOBaHMA U PAa3BUTHA CIEKTPa COBPEMEHHBIX HCCICAOBAaHMA B o0jacTu

MaTeMaTHYECKOTO MOJICIINPOBAHUS.
yMeThb:

- [1OJI30BaTbCA CBOMMU 3HAHUAMMU JJIS1 PECIICHU (I)YHZ[aMeHTaHBHBIX U MPUKJIAJHBIX 3a1a4,
- KOHCTPYUPOBATh U PCAJIM30BLIBATH CXCMbI OpraHU3alun I/ICCJ'IG,I[OBaHI/Iﬁ IpHr PCIICHUU BO3HUKAKOIINUX

HAyYHBIX Tpo0IeM;

- pacupcAcyiATb BO3HUKAIOIHC HpOGHeMBI o CTCICHU HX 3HAYUMOCTHU KaK C TOYKHU 3pPCHHUA HX
COOTBCTCTBUA PCAJIbHO Ha6J'I}OI[aeMLIM SABJICHUAM, TaK U 110 UX MOJICIbHOM KOpasMEpPHOCTH;

- OpraHu30BbIBATb MCTOAUKH KOHTPOJIA TOYHOCTH U IMOJHOTHI OJYYACMbIX HAYYHBIX PC3YJIETATOB,

- OCBaMBaThb HOBBIC IIPECAMCETHBIC 06HaCTI/I, TCOPCTUUCCKUC MOAXOABI U SKCICPUMEHTAJIbHBIC METOAUKHU
- 3(1)(1)GKTI/IBHO HCIIOJIB30BaTh I/IH(i)OpMaI_II/IOHHLIe TCXHOJIOTMX W KOMIIBIOTCPHYIO TCXHHUKY I
JOCTHIKCHUA HeO6XOI[I/IMBIX TCOPCTUUCCKUX U MPHUKIIAAHBIX PE3YJILTATOB.

BJIAA€Th:




- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIIHH;

- TPEACTABJICHUSMU O MEXaHHU3Max (OPMHPOBAaHUS MH(POPMALMOHHOIO U PECYPCHOro oOecreueHus,
HEOOXOAMMOTO TIPH PELICHUH MPUKIATHBIX U TEOPETUUECKUX TPOOIIeM;

- HaBBIKAMH CaMOCTOSATENBHOM paboThl B maboparopuu, Oubinoreke u MHTEpHETE;

- KyJIBTYpO# HaKOILJICHUS OMBITa TOCTAHOBKU M MOJACITHPOBAHMUS IPAKTUICCKHUX 33124,

- HaBBIKAMH TPaMOTHOW 00PaOOTKM M COIIOCTABIICHHSI TEOPETHYCCKUX M (PAaKTUUECKUX JaHHBIX;

- IPAKTHKOW CaMOCTOSITEIEHOTO HCCIICIOBAHUS U PEIICHHS TEOPETHYSCKUX M MPUKIAJHBIX 3a/1a4.

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

C 1enpr0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MPOIUION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. ToueuHble HEMpPEPHIBHBIE MOETH M30JIUPOBAHHON Momyisiuu. Monens Mansryca. Jloructuueckas
Mozesb. Mozens noucka naptaepa. [lopor Oe3pIMMyHHOH 3nuaeMun. Xapakrep OudypKanuii npu ero
IIPOXOXKIEHUHU.

2. OTHOIIEHUSI HSKBUBAJEHTHOCTH JOUHAMH4yecKux cucreM. CTpyKTypHas yCTOMUYUBOCTb.
Kopa3smepHOCTh 0COOEHHOCTH.

3. Teopembl cBemeHHs M O LEHTpajJbHOM MHOrooOpasuu. Chucrema «pecypc — MOTpPeOUTENb)» C
HE3aBUCUMBIM PECYPCOM.

4. Tunuuable  0COOCHHOCTH  PaBHOBECHBIX  COCTOSHMH  W30JIMPOBAHHOW  TOMYJSIIMKA B
OJHOMIApaMETPUUECKUX ceMelcTBax. VX Kopa3MepHOCTb.

5. Hedopmanuu Yutau. OcobeHHOCTD THIa «cOopKay. Ee HeycTpaHuMOCTb.

6. Teopema TuXOHOBa O CHHIYASPHO BO3MYLICHHBIX cCHCTeMax. PeakcalMOoHHBIE KOJIeOAaHUS.
Cucrembl Ban-nep-Ilonst u «pecypc — moTpeOuTeNby.

7. YCTOHYMBOCTH CTaLIMOHAPHBIX COCTOSHUI AMCKPETHBIX 0TOOpakeHUi. OTOOpa>keHUsT MOHOAPOMUHN
i 1ukna U pokyca. Teopema JlsmyHoBa 0 QOKYyCHBIX BennyuHax. VX ompenensieMoCTh UCXOIHON
CUCTEMOM.

8. budypkauun poxnaeHus (MCUE3HOBEHHMs) LMKJIA. MArkas M >KECTKas MOTepsl YCTOWYMBOCTH
CTallMOHAPHBIX COCTOSIHUM.

9.  VYcnoBus BO3HHKHOBEHHS NEPHOAMYECKHX PEHIEHHMH B CHUCTEME «XMIMHUK — MKEPTBa» C
YHUMOJAJIbHON IUJIOIOBUTOCTBIO JKEPTBBL. XapakTep OHypKamuid JUisi ciiydas KBaJpaTHIHON
IIJIOAOBUTOCTH.

10. MO,Z[CJIB Boaneppa CUCTCMbI «XHIIHUK — XKCPTBa». HGpBLIe HUHTCTpalibl U CPCAHUC TI0 IICPHUOMI.
AcHuMIITOTHYECKOE IIOBCACHUC peme}mﬁ B CJIy4da€ BO3MYIICHHUA JIOTUCTUYCCKOTO THIIA [JI JKCPTBEI.

11. CBs3p CBOWCTB Tpoduueckux (PyHKIUA B CHCTEME «XMIIHUK — >KEPTBa» CO CBOMCTBaMHU €€
perieHnii. ACHUMITOTHYECKOE IIOBEACHHE pelieHud. JlocTaToyHble YCIIOBUS BO3BpAIlaeMOCTH U
yOeranus >KepTBbI.

12. Teopema bennukcona — J[romaka 00 orcyTcTBUM MUKIOB. Moaens KomMoropoBa cuCTeMbl «XUIITHUK
—xepTBa». CTallnoHapHbIe U IEPUOANYECKUE PEIICHHS.

13. CaolicTBa CTallMOHApHBIX pPELIEHUH B MOZAEIM JIBYX KOHKYPHPYIOIIMX BUIOB. buonoruueckas
WHTEepIpEeTalys YCIOBUH yCcTOMUNBOCTH. [IpuHIMIT S5BOTIONMOHHON ONTUMAIEHOCTH B OUOJIOTHH.

14. CpoiicTBa KOHCEpPBaTUBHBIX 110 Bonbreppa cuctem. X cBs3b ¢ cCCTEMaMH «XUIIHUK — KEPTBay.
15. CoiicTBa nuccunaTuBHbIX 10 Bonbreppa cucteM. MX cBsI3b ¢ MOJEIISIMU KOHKYPEHIIHH.

16. MO,Z[CJ'IB KOHKYPCHIIMU BUAOB 3a 3KOJOTMYCCKUC HUIIIN. CBs3b ¢ JUCCHUIIAaTUBHBIMHU I10 BonL—Teppa
CUCTCMaMHU.

[Mpumeps! OUIETOB:
buner 1
1. OTHOLIEHUS SKBUBAJICHTHOCTH TMHAMUYECKUX crcTeM. CTPYKTypHasi yCTOHUMBOCTb.

2. CpoiicTBa KOHCEpBaTUBHBIX M0 Bonbsreppa cuctem. VX cBS3b € cUCTEMaMU «XHUIIHUK — KEPTBaY.

buner 2



1. Tedpopmarun YutHu. OcoOeHHOCTH THTIA «cOOpKa». Ee HeycTpaHUMOCTb.
2. CpoiicTBa quCCUNATUBHBIX 110 BonbTeppa cucteM. MX CBA3b ¢ MOAENAMU KOHKYPEHITHH.

Kpurepun onennBanus
Ornenka «OTIINYHO (10)» BBICTABIIIETCA CTYIICHTY, [I0Ka3aBILIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Ouenka «0TIMYHO (9)» BBICTABISETCS CTYJICHTY, TIOKa3aBIIEMy BCECTOPOHHHE, CHCTEMAaTU3UPOBAHHbIC,
IyOOKHe 3HaHWS y4eOHOW MpOrpaMMbl AUCUUIUIMHBL M yMEHHE NPUMEHSITh MX Ha NPAKTUKE IPH
peLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBMIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.
OneHka «0TIHYHO (8)» BBICTABIAETCS CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHUE CUCTEMAaTH3UPOBAHHBIE,
n1yOokue 3HaHUS y4eOHOM HporpaMMbl JUCHUIUIMHBI M YMEHHE NMPUMEHATh UX Ha NPAKTUKE IPU
peIIeHUN KOHKPETHBIX 3a]1a4, U IPaBUIbHOE 000CHOBAHHUE MPUHSTHIX PEILICHHM.
Ouenka «xopomro (7)» BBICTAaBISIETCS CTYAEHTY, €CIM OH TBEPAO 3HAET Marepual, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka «xopomo (6)» BBICTaBIACTCS CTYACHTY, €CJIM OH 3HAET Marepuai, FPaMOTHO M IO CYIIECTBY
U3J1araeT ero, yMeeT IPUMEHATHh IMOJTy4YEHHbIE 3HAHHMA Ha MpPAKTHKe, HO JOMYCKaeT B OTBETE WIM B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOYHOCTH.
Ouenka «xopomuo (5)» BBICTABISIETCS CTyACHTY, €CIM OH 3HaeT MarepHual, M IO CYLIECTBY M3Jlaraer
€ro, yMeeT MPHUMEHSATH MOMyuYeHHbIC 3HAHMS Ha MPAKTUKE, HO JOIYCKAET B OTBETE WM B PEIICHUH
3a71a4 HEKOTOPbIE HETOUHOCTH.
OueHka «yIOBIETBOPUTENBHO (4)» BBICTABISIETCS CTYIACHTY, I[IOKa3aBUIeMYy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUH IIPOrPaMMHOI0 Marepuaia, HO IPHU 3TOM
OH BJIAJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOH NporpaMMbl, HEOOXOOMUMBIMH JJisl AalbHEHIIETo
00yueHHs 1 MOXET MIPUMEHSATh NOITy4YeHHbIC 3HAaHUA 10 00pa3ily B CTAaHIAPTHOM CUTYyaIlUH.
OneHka «yaOBIETBOPUTENBbHO (3)» BBICTABISETCS CTYIEHTY, IOKa3aBIIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH JUIS
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3ly B CTaHAApPTHOU
CHUTYaIUH.
OueHka «HEYIOBJIETBOPUTENBHO (2)» BBICTABISETCSA CTYIEHTY, KOTOPBIIi He 3HaeT OoJblIed 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEeHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3ajad.
OueHka «HEyZOBIETBOPUTENHHO (1)» BBICTAaBISETCS CTYAEHTY, KOTOPBI HE 3HAeT (hOpMyITHPOBOK
OCHOBHBIX TMOHSITHH JUCHMIUIMHBI M HE YMEET HCIIONb30BaTh IOIYYECHHBIE 3HAHUSI NPU PELICHUU
THUIOBBIX IPAKTHYECKUX 3a/1a4.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mpoBeneHus 3k3aMeHa 0OydaromMecss MOTYT IHOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
TaK)Ke CIPABOYHOM JHMTEPaTypoOd, BBIYMCIUTEIBHONM TEXHHUKOW, KOHCIIEKTaMHU JIEKIUH. ODK3aMeH
MPOBOIUTCS MyTEM OpPTaHU3aLUH CIEIHUATBHOTO OIPOCa, IPOBOJUMOTO B YCTHOH (opMme.



