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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Maremarndeckoe MozenupoBanue. Yacts 1
10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE
npo¢uib NOArOTOBKHU: CucteMHbII aHAU3 U yIIPaBJICHUE B OOJIBIINX CHCTEMaX

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa JIOTHCTHYECKUX CHCTEM U TeXHOJIOTUi

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocrtaBui: A.B. Bynerues, kaHJ. TEXH. HayK, JOLICHT

[Iporpamma obcyxneHa Ha 3acefjanni KadeIpbl JIOTUCTHYECKUX cucTeM U TexHonorui 04.06.2020



AHHOTANMA

Hacrosimas yuebHast qucuMIUIMHA SBISIETCS JUCUUIUIMHON B Y4eOHOU MporpamMme MOArOTOBKH MarucTpaTypbl
HarpasieHus: «CHUCTeMHBIN aHanmu3 W ympasieHue». Kypc sBisercss oOLIEeTeXHHYECKUM M OCHOBOM IS
paccMOTpeHHs] BOMPOCOB MOCTPOCHHUA M obecreueHus] (PyHKIMOHHUPOBAHUS CHUCTEM INOAJCPKKU MPHUHSATHUS
peleHui B TEXHUYECKUX, JKOHOMUYECKHUX M COLIMAJIBbHBIX CUCTEMaX. JJucuIiIMHa OTHOCUTCS K BApUaTUBHON

4acTH 00pa30BaTeIbHON MPOTPAMMBI.
1. leau u 3apauu

Meap AUCUMNIMHBI

* BBEICHHUE B METOJIOJIOTUIO CHCTEMHOT'O aHAJIN3a;
* OCBOGHHE COBPEMEHHBIX ITOIX0J0B M METOJIOB JUIsl aHAIM3a d(PPEKTUBHOCTH MAaKPOCHCTEM;

* OCBOCHHE MEXaHH3MOB IIeJIeTIONIaraHus, BHIOOpA JaHHBIX M IMOCTPOCHHS aJTOPUTMOB M3BJICYCHUS
3HaAHUM u3 JIaHHBIX, OITMCHIBAIOIINX CHCTEMBI pazIMYHON HPUPOJIBI
(IPOM3BOACTBEHHO-IKOHOMUYECKHE, IeMOTpadudeckue, MPUPOIHO-IKOIOTHYECKHEe, HH()OPMAIMOHHEIE
uap.);

* OCBOCHHE METO/IOB MIOPOXKICHUS THIIOTE3 O MOJIEIISX TUHAMHUKN MAaKPOCHUCTEM;

. (dopMUpOBaHHE KOMIUICKCHBIX 3HAHUH W pa3BUTHE 0a30BBIX TEOPETUKO-TIIPAKTUYECKUX
NPEICTABICHNI 0 MEeTO/IaX UICHTHU(UKAIINY TapaMeTPOB MPOLIECCOB M MOJIEIEH, B T.4. OINUCHIBAIOIINX
yIpaBICHNUE U JUHAMHKY CTPYKTYp CHCTEM;

* IpUOOpPETCHHE HABHIKOB aHAJIN3a IPUMEHUMOCTH 0aiieCOBCKOTO 1moaxoaa (00beMHEHHS apUOPHOM
u HabmrogaeMoit nHdopMmarn) U cpaBHeHHE ero 3(pPEeKTUBHOCTH CO CTaHIAAPTHBIMH KJIACCUYECKHMU
NpoLeAypaMH  BBIOOPOYHBIX HCCIEIOBAaHH, MaTeMaTHYSCKOH (OopMaln3alid anpuoOpHOH |
HabronaemMol nHdopMaumy;

* (opmupoBaHHE NPAKTUYECKUX HABBIKOB NPUMEHEHHs M3yYEHHBIX METOJIOB U CXEM DPaCCyXICHUM
NIPY MIPUHATHH PEIICHUH MHOKECTBEHHOTO BBIOOpA.

33]13‘[1/[ JAUCHUIIINHBI

. OCBOCHHE CTyACHTAaMH IIOAXOJ0B, METOJOB W MOAENeH Ui aHaiu3a JAWHAMHUKH IPOLECCOB
Pa3IMYHON IPUPOABL;

* npuoOpeTeHHe MPAKTUUYECKUX HABBIKOB MPUMEHEHHUS MOJENICH U METOIOB CHCTEMHOIO aHAJIn3a B
YCIOBUSIX MHOTOMEPHOCTH JAHHBIX JUI1 MACHTU(HKALUKN IapaMeTPOB HENPEPBIBHBIX M AUCKPETHBIX
MOJICNIeH U U3BJICUCHHUSI 3HAHU;

* mpuoOpeTeHne YMEHUS MHTePHIpPEeTHPOBATh MONTYyYEHHbIE PE3YJAbTaThl Ul MOCTPOCHUS CLICHAPUEB,
MPOrHO30B, MPUHATHS PEIICHUH € IENbI0 ONTUMH3ALMU JACATEIbHOCTH W OOBSCHEHHS HPUPOABI
BO3HUKAIONIUX B MakpocucTeMax 3pQeKToB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-4 CriocobeH nmpuMeHSITh METOIBI OIIK-4.1
MaTeMaTH4ecKoro, QyHKIMOHAIBHOTO U MaTeMaTH4eckoro,  (yHKIHOHAIBLHOTO CHUCTEMHOTO
CHCTEMHOTO aHaJIM3a AT 3aa4 aHaJIM3a
MOJEJINPOBaHMsI, aHAJIN3a U CUHTE3a
aBTOMAaTHUYECKOT'0 yNPaBICHUS TEXHUYECKUMHU
o0beKTaMu
OIIK-5 CnocobeH BIOUpATh METOIBI 1 OIIK-5.1 Amnammsupyer W OIpenensieT ONTHMAalbHbIE
pa3pabaThIBaTh aJrOPUTMBI PEIICHHS 33144 METO/BI [Tl PEIICHHS 3a/1a4 aBTOMAaTHYECKOTO YIIPaBJICHHUS
aBTOMAaTHUYECKOT'0 yNPaBICHUS CI0KHBIMHU
yIpaBIsieMbIMHA O0BEKTaMHU
[TK-3 Crioco0eH K 0CYIIECTBICHHUIO I[1IK-3.3 CnocobeH  BBIABHUIAThb
TEOPETUYECKOTO U SKCIEPUMEHTAIBHOTO MaTeMaTHYeCKHe MOAEIH IS U3y4aeMbIX
HCCJICAOBAHUSI CUCTEMHO-aHATUTHIECKIX SBJICHUM, NPOIECCOB M CHCTEM, OLCHHBaThb KadeCTBO
KOMIIJICKCOB M OLICHKH MTOCTPOSHHBIX MOJeNe  |pa3paboTaHHOI Moaenu

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUILTHHBI 00y4YaronInecs J0KHBI



3HATb:

YMETB:

* COBPEMEHHEBIE MPOOIEMBI MATEMATHIESCKOTO MOJISITHPOBAHMS;

*  0a30BbIC MOIXOJbI, METOMBI M MOJICIH CHCTEMHOTO aHalN3a, MO3BOJISIONINE TPOBOAUTH AHAIIN3
JTUHAMUKY U 3PPEKTUBHOCTH PYHKIIMOHUPOBAHUS MAKPOCUCTEM;

* OCHOBHBIE MaT€MaTHUYECKHE METOJbI CHCTEMHOI'O aHaJIM3a;

* TEOPETHUYECKUE U MPAKTHUECKUE ACHEKThl MOAXO0/a JJIA aHAJIU3a Pa3IUYHbIX MOJCIECH U CBA3aHHBIX
C HUMH KJIACCOB CHCTEM, WICHTU(HUKAIMH ITapaMeTpOB Mojielel (M3BIeUeHHs 3HAHMIA), B YACTHOCTH C
MTOMOIIHI0 METOAO0JIOTHH 0alleCOBCKOTO OIICHUBAHUS M CUCTEMHOWHTETPAIIEHOTO MOJICITUPOBAHUSL.

. MOJIb30BAThCSl CBOMMHU 3HAHUSMHU JUIS pelieHus (QpyHIaMEHTaNbHBIX M NPUKIQJHBIX 3a/ad U
MOJICIIMPOBAHUS IIUPOKOTO CIIEKTPA MAaKPOCUCTEM;

* JlenaTh KOPPEKTHbIE BBHIBOJBI M3 COMOCTABIECHUS PE3yJIbTaTOB TEOPETUYECKOTO U KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS (IKCIIEPUMEHTA);

* TIPOM3BOAUTH YHCIICHHBIE OLIEHKH LIEJIEBBIX TAPaMETPOB U CLIEHAPHBIX MEPEMEHHBIX;

* (hopManM30BBIBATH MPOIEAYPY IENETOIaraHus IS PEeIIeHUs] KOHKPETHBIX 33]1ad;

. OCBaMBaTh HOBBIC MpEIMETHBIE OONACTH, TEOPETHYECKHE MOAXOABI W OIKCIEPUMEHTAIIbLHBIC
METOIUKHU,

* TIONy4YaTh ONTUMAaJIbHbIE 3HAYEHUS U3MEPSEMbIX BETUYHMH U OILICHUBATh CTENEHb UX JOCTOBEPHOCTH;
. 3¢ exTrHBHO HCIONB30BaTh MH(GOPMAIIMOHHEIE TEXHOJOTUU M KOMITBLIOTEPHYIO TEXHHKY [T
JOCTHKEHHUST HEOOXOUMBIX TEOPETHUECKUX U TIPUKIIAIHBIX PE3yIBTATOB;

* CTPOUTH COBPEMEHHBIC MPUKIIATHBIE AITOPUTMBI JIS OTIEHKH 3PGEKTUBHOCTHU CIIOKHBIX CUCTEM;

* TMPUMEHATH AWCKPETHBIE U HEMpPEpPhIBHBIE METOABI M MOJAETH JIJISl aHAJIM3a U PELIEHUs aKTyaJIbHBIX
MPaKTUYECKUX 3aJad, CBA3aHHBIX C 0OpabOTKOW OONBIIOTO KOJIMYEeCTBA HHGOpPMAIUH, CTPOUTH U
MPOBOJUTH UACHTU(UKAIIMIO CTOXaCTUYECKIX MOJIeTIeH, aJIecKBaTHBIX KOHKPETHOH 3aj1a4e.

BJIAJIETD:

* [PHUKJIATHBIM alllapaToM CUCTEMHOrO aHajln3a B 00JacTH MOCTPOEHHs] KOMIIO3UIIMOHHBIX Mozeneit
MaKpOCHCTeM, WICHTU(HKALMK MapaMeTpoB Mojenel (M3BICUEHUS] 3HAHWH) W HMHTETPajbHBIX
XapaKTEepUCTHK CHUCTEM C LENbI0 CTPYKTYPHO-(DYHKIMOHAJIBHOTO aHaln3a, NPOCKTHPOBAHUS H
[IOCTPOEHHUS CLIEHAPUEB TUHAMUKY MaKPOCUCTEM;

* HaBBIKAMH OCBOCHHS 0OJIBIIOrO 00beMa HH(opMaIHy;

* HaBBIKAMH CaMOCTOSTEIBHOM PabOTHI;

* KyJAbTYpOH NOCTAaHOBKH M MOJAETUPOBAHUS 33]1a4;

*  HaBBIKAMH TI'PAaMOTHOM 0OpaOOTKM pE3yJbTaTOB ONBITA M COMOCTABICHUS C TEOPETHYECKUMHU
JaHHBIMH;

* IIPAaKTUKOM MCCJIENOBAaHUA U PEILIEHUs TEOPETUUECKUX U IPUKIIAJHBIX 331a4;

. METOAaMH OLEHKHM W HACHTHU(QHUKALMU [apaMeTpOB IIMPOKOTO CIIEKTpa COBPEMEHHBIX
HSKOHOMHUYECKHX MOZETeH; TEeXHUKOH aup(epeHnuanbHOro W MHTETPaIbHOTO  MCUUCICHHSA
MPUMEHUTEIFHO K CTOXAaCTHYECKUM (CIy4yailHBIM) MponeccaM M NPUKIAJAHBIMH METOAaMU TEOPUHU
BEPOSITHOCTEH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENBHYIO paboTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 MeTtoaoiorust CHCTEMHOTO aHaJln3a 4 4 2
2 KoHnenmusi COCTOSSHUM CIOKHBIX CHCTEM 3 3 2
CoOCTBEHHBIE ~ METOABI  CHCTEMHOIO
3 aHaliM3a W MATEMaTUYECKHE METOJbI, 4 4 3
WCIIOJIb3yeMble B CHCTEMHOM aHAJIHN3€e
4 CucreMHOE MOZICITMPOBAaHUE 1 1 4
5 [IpenmMonenbHbIN aHATU3: LIeJICTIONaraHue 3 3 4




Wtoro wacos 15 15 15

[TonroToBka k 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)
1. MeTomos0rusi CHCTEMHOTO aHaJIN3a

HcTtopuueckas cripaBka, NOCBSILIEHHAs CTAHOBJICHUIO HAYYHON IUCLMIUIMHBI — CUCTEMBIH aHaJIN3.
OCHOBHBIE TMOHATHS CHUCTEMHOTO aHalM3a. XapaKTepHble OCOOEHHOCTH CIIOXKHBIX CHCTEM:
YHHUKaJIbHOCTB, Cl1abas CTPYKTYpUPOBAHHOCTh TEOPETHUYECKUX M (PAKTHUECKUX 3HAHUI O CHCTEME,
COCTaBHOM xapakTep (MHOTOareHTHOCTb), PAa3HOPOJHOCTh TOACUCTEM U BIIEMEHTOB, CIYYalHOCTh U
HEONPE/IeNIEHHOCTh  (D)aKTOpOB, JAEHCTBYIOUIMX B CHCTEME, MHOTOKPUTEPHAIBHOCTh OILIEHOK
mpoueccoB  (Mrpel  C  HENPOTUBOIOJIOXKHBIMM ~ HMHTEpecamu),  Oonibpliasi — pa3MEpHOCTb,
KOHTPUHTYUTHUBHOCTb U HEMOHOTOHHOCTb B JHMHAaMHKE, CyObEKTHBHOCTb B OINMCAHHM CJIOXKHBIX
cucteM. ['paHuIBl IpUHLKIIA PETYKIIMOHU3MA.

2. KoHnennus cocTOSIHUIN CI0KHBIX CUCTEM

UnTerpanpuble  xapakTepucTHKH. KBa3WIOCTOSHCTBO HMHTETPAlIbHBIX XapaKTEPUCTHUK. AHAIN3
BPEMEHU CMEHbl COCTOSIHUH KaKk MOMEHT BPEMEHU W3MEHEHMsS MHTETPAJIbHBIX XapaKTEPUCTUK
cucreM. CHCTeMBl C pa3IUYHBIMH HapaMeTpaMu H mpencraBieHUsIMH. CHUCTEMBI, CTPYKTYpPbI
KOTOPBIX Ha ONPE/IEICHHOM IIPOMEXYTKE BPEMEHH HE NpEeTepreBacT KapAMHAIBHBIX (XaOTHYECKHX )
W3MEHEHHH (PBIHOK aKUil B MEpUOJ] IUIABHOTO PAa3BUTHUS) C NPEACTABICHUEM €€ OTAEIbHBIMHU
COCTABISIOIIMMH (HOACUCTEMaMH, CBA3sIMH). OHTONOTHA B OMMCAHMM CTPYKTYPHl M (QyHKIHH
CHUCTEMBI, CLEHAapUU €€ [WHAMHKH Ha OCHOBE Habopa Mojeneil (B KauecTBE IEPEMEHHBIX
BBIOMPAIOTCS MHBECTHILINY, YUCIEHHOCTh HACETICHUS U T.1I.).

3. CobcTBeHHBIE METOAbl CHUCTEMHOT'O0 aHajn3a W MAareMaTH4YC€CKHUE MCETOAbI, HCIIOJIb3YCMBIC B
CHUCTCMHOM aHaJIn3¢

TpanuuuoHHbIE METOIEI CHUCTEMHOT'O aHaian3a CJI0KHBIX CUCTEM: MaTpUYHbIE,
cUcTeMHOJMHaMu4eckue, 1uddy3Hbie, CTOXacTUIECKIE MOJIEITH.

MakcuMuzanus, SKCTpeMallbHble 3a/Ja4d, MHOTO3KCTpeMajbHble 3a7adyd. MeToasl IOHCKa
JIOKAJIBHBIX U TJI00ATBHBIX 3KCTPEMYMOB (DYHKITUH.

JluneitHoe mporpaMMHpOBaHUE - MOCTAHOBKA 3a/add. AJTOPUTM CHUMIUIeKc-MeTona. Konuemnims
METO/A JJUIMICOUJOB. AJNTrOpUTM BHYTPEHHEM Touku. JIMHeapuzanus 3alady MaTeMaTU4eCKOTo
MIPOTrPaMMHPOBAHUSI.

Jlpyrue MeTo/ibl CHCTEMHOTO aHaJIN3a:
1) maremaTu4ecKoe U HeIMHEHHOE MPOTPaMMUPOBAHNUE;
2) CTOXacTUYECKOE MPOTrpaMMHpPOBAHHUE.;

3) MeTox OIepaTOPHBIX YPaBHEHUH Ul MOJEIMPOBAaHUS CTOXAaCTHMUYECKUX IPOLIECCOB Ha IpUMeEpe
yYpaBHEHUI MaTeMaTHUeCKON (HU3NKU;

4) 1eno4YrcIeHHOE MPOTrPaMMHUPOBAHHUE;

5) rpagueHTHbIE METOMBI, OBPAru, METOIbl HBIOTOHA;

6) wrpadHeie GyHKINHU, CTyYailHbII TOKCK;

7) onTHUMH3aUUs, ONTUMAIBHOE YIIpaBICHHE;

8) crarnyeckue v JUHAMUYECKHUE 3a/1a4M ONTUMH3ALNN;

9) mocTaHOBKH 33aJa4 ONTHMAaJbHOTO YIPABICHUS. KPUTEPUU ONITUMAIILHOCTH;
10) mpuHLIKTT MaKCHMyMa HOHTPSTHHA;

11) amHaMu4ecKoe MPOrpaMMHUPOBAHUE;

12) knacTepHbIi aHATU3;

13) MuUHUMAaKC, MHOTOKpUTEpHAIbHASI ONTHUMHU3ALUS;




14) uccnenoBanre onepanuii;

15) mpuHsTHE pelIeHU U MPOLECCH MPUHATHS PEIICHUH, CUCTEMbI OAAEPKKU TTPUHITHS pelIeHUI
(dss), cpaBHEHHE U BBIOOD KpUTEPUEB. CPAaBHEHHUE AIBTCPHATHUB;

16) MmaTemaTHuecKasi TEOPHUs INIAHUPOBAHUS HKCIIEPUMEHTA;

17) 3amaua ceTeBOro IIaHUPOBAHMS U aHATTN3a TpaoaHAIUTHUECKUX KOHCTPYKLUH.

4. CucteMHOE MOAETUPOBAHNE

OcHOBHEBIC 3aJga4yd, MCTOAbI. KoMMmoHEHTBl  CHCTEMHOTO MOJC/IMPOBAHUA: MATEMATUYCCKOC

MOJEJIMPOBAaHUE,  KOMIBIOTEPHOE  MOJICIUPOBaHME,  HMHPOPMALMOHHOE  MOJCIMPOBAHHE,
MOJEJINPOBaHUE porecca IPUHATUS peleHuil, UMUTALUOHHOE MOJIEJIUPOBaHUE,
ONTHUMH3AL[MOHHBIE MOJIETH, BEPOATHOCTHOE (croxacTuueckoe) MOJEIIUPOBaHUE.

CucremHouHTerpaibHoe Mofenuposanue. [Ipuanumner. Kinace moxpeneii. [Iponecc naentndukanum B
CHUCTEMHOUHTETPAIbHOM MOJCIUPOBAHUM.

5. IlpenMonenbHbIN aHATU3: LIeJIeoIaraHue

Drarsl MOJICITHPOBAHHS: MOCTAaHOBKA nenei, MOCTPOCHHE MH(OPMAIIMOHHON
CTPYKTYpHO-(QYHKIIMOHAIILHOU Cpeibl, mocTpoeHue orudeckoit cpenbl CYBJI, Bepudukarus.

Ilenn m 3agauM B 3aBUCHMMOCTH OT II€JIE€BOTO HA3HAYCHHS MOJEIH: YHUBEpcalbHas MOJEIb,
po0JIEMHO-OpPUEHTUPOBAaHHAs MOJIENb, [IO0ANbHAs W JIOKAJIbHAs MOAENb. TOYHOCTh, BPEMEHHOMN
TOPU30HT, OOBEKThI, (YHKIMOHAIBHBIC CBSI3W, BHUJ omnucaHus (auddepeHInanbHble ypaBHEHUS,
KOHEYHO-Pa3HOCTHBIC YPaBHEHHUS).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

ydeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Meroast onrtumm3anuu [Tekct]. Y. 2 : YncneHHble anropuT™Mel : yued. mocodue st By30B / XKajiaH,
B. T ; M-Bo oOpa3oBanus u Hayku P®D, Mock. ¢us.-texH. un-T (roc. yu-T) — M. : MOTH, 2015 —
320 c.
2. Uccnenoanue onepanmii [Texcr] / A. A. Bacum, I1. C. Kpacnomekos, B. B. Mopo3os -
M.Axagemust,2008
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http:/lib.mipt.ru/ — snexTponnas 6ubnuorexka Ousrexa
2. http://www.edu.ru — penepanbnsrii mopran «Poccuiickoe 00pa3oBaHUE).
3. http://benran.ru —OubaMOTEKA 110 €CTECTBEHHBIM HaykaM PoccHiickoil akajeMun HayK.

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

B mporecce npakTHUECKUX 3aHATHH HCIIONB3YIOTCS CUCTEMbl KOMIIBIOTEPHOU aireOphl |
nmporpamMmHble nmaketsl Matlab.

[Ipumeps! pacueToB TUIOBBIX 33/1a4 TaK)Ke MPUBOAATCS B cpezie Matlab.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHne Kypca «MaremaTtudeckoe MOJeTUpOBaHue» TpeOyeT OONbION CaMOCTOSTEILHOM
paboTsl cTyaeHTa. B mporpamMme Kypca mpuBeIeHO MHHAMAIBHO HEOOXOAWMOE BpeMs sl paboThI
CTyAEHTA HaJ TEMOM.

CamocrosiTenbHas paboTa BKITIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTUPOBAaHNUE PEKOMEH/I0BAHHOM JINTEPATYPBI;

— mpopaboTKy ydeOHOro marepuana (MO KOHCIIEKTaM JICKIIMH, CEMWHApOB, y4eOHOH W HaydyHOU
JUTeparype);

— peleHue 3a1a4, NpeaiaraéMbIX CTYJICHTaM Ha JISKIUAX U PAKTHYCCKUX 3aHATHSIX;

— MOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM PadOTaM U TECTaM.

PyKOBOJACTBO W KOHTPOJIb 32 CaMOCTOSITEILHOW pPabOTOM CTyIEHTa OCYINECTBISICTCS B PE3yNbTare
aHaJIM3a UTOTOB KOHTPOJIbHBIX, CAMOCTOSTEIBHBIX Pa0OT, a TAK)KE MHAUBUIYaATbHBIX KOHCYIBTAIINH.
IMokaszaresneM BiajcHHUsS MaTepPUaiOM CIY)KUT YMEHHE CTABUTh M pemiarsh 3aaadn. Jis hopmupoBanus
YMEHUsI TIPUMEHSTh TEOPSTUYCCKUE 3HAHMS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO peliaTh Kak MOXKHO
OoJIblIIE 3aad4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: CucTeMHBII aHAIIN3 U yTIpaBIeHUE

npopuJib NOArOTOBKHU: CuCTeMHBI aHAIIN3 U yIPaBJICHUE B OONBITNX CHCTEMaX
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 1

KBaJupuKaAnus: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: A.B. Bynerues, kaHJ. TEXH. HayK, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 CriocobeH nmpuMeHSITh METOIBI OIlIK-4.1  3maer mNOHATHA, 3aKOHBI WU  TEOPHUH
MaTeMaTH4ecKoro, QyHKIMOHAIBHOTO U MaTeMaTu4yeckoro, (yHKIMOHAJBHOTO H  CHCTEMHOIO
CHCTEMHOTO aHaJIM3a AT 3aa4 aHaJIM3a

MOJEJINPOBaHMsI, aHAJIN3a U CUHTE3a

aBTOMAaTHUYECKOT'0 yNPaBICHUS TEXHUYECKUMHU

00bEeKTaMu

OIIK-5 CnocobeH BIOUpATh METOIBI 1 OIIK-5.1 Amnammsupyer W OIpenensieT ONTUMAalbHbIE

paSpa6aTI>IBaTB AJITOPUTMBI PCIICHUS 3aaa4
ABTOMATU4YC€CKOI'0 YIIPaBJICHUA CIIO)KHBIMU
YpaBIaCMbIMHA o0BEeKTaMU

MCTOAbI UIA pCIICHUA 3a4a49 aBTOMATUYICCKOI'O YIIPAaBJICHUA

[TK-3 Crioco0eH K 0CYIIECTBICHHUIO
TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
HCCJICIOBAHNSI CHCTEMHO-aHATUTHYCCKIX
KOMILJICKCOB U OLICHKH MOCTPOCHHBIX MOJICIICH

[IK-3.3 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCKHe MOAEIM JJIS ONHMCAaHUs H3y4aeMbIX
SBJICHUM, NPOIECCOB M CHCTEM, OLCHHBaThb KadeCTBO

pa3paboTaHHON MOEIH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus AUCIUTUIMHBL «MareMaTnueckoe MogenupoBanue. Yacthb 1» 00ydaronmiics JOKeH:

3HATb:

* COBpPEMEHHEBIE MPOOIEMBI MATEMATHIESCKOTO MOJIEITHPOBAHMS;

*  0a30BbIC MOIXOJbI, METOBI M MOJICIH CHCTEMHOTO aHaliN3a, TMO3BOJISIONINE TPOBOAUTH AHAIIN3
JTUHAMUKY U 3PPEKTUBHOCTH PYHKIIMOHUPOBAHUS MAKPOCUCTEM;

* OCHOBHBIE MaT€MaTHYECKHE METOJbI CHCTEMHOI'O aHaJIM3a;

*  TEOPETHUYECKUE U MPAKTHUYECKUE ACMEKThl MOAXO0/a JJI1 aHAJIU3a Pa3IUYHbIX MOJCIECH U CBA3aHHBIX
C HUMH KJIACCOB CHCTEM, WICHTU(DHUKAIMH ITapaMeTpOB Mojielel (M3BIeUeHHs 3HAHMI), B YACTHOCTH C
ITOMOIIBI0 METOAO0JIOTHH 0alleCOBCKOTO OIICHUBAHUS M CUCTEMHOWHTETPAIIEHOTO MOJICITUPOBaHUSI.

yMeTh:

® IIOJIb30BATbCsA CBOMMH 3HAHUAMH I PCUICHUA qJYHI[aMeHTaHLHLIX U NPUKIAJHBIX 3ada4 Hu
MOACIIUPOBAHUS IIUPOKOTO CIICKTPA MAaKPOCUCTCEM;
® ACJIaTb KOPPCKTHBIC BBIBOABI M3 COIIOCTABJICHUA PE3YJILTATOB TCOPETUYCCKOIO M KOMIIBIOTCPHOI'O

MOJEJINPOBaHUS (IKCIIEPUMEHTA);

¢ MPOU3BOAUTH YUCJICHHBIC OLCHKHU LEJICBLIX MAPpaMCTPOB U CLICHAPHBIX IEPEMCHHBIX
° (I)OpMaJ'II/BOBLIBaTB npoucaypy uejenojgarainua ajid peuICHUA KOHKPCTHBIX 3a1a4,
® OCBaMBaTb HOBBIC TIPCIAMCTHBIC 06HaCTI/I, TCOPECTUUCCKUC TMOAXOAblI M ISKCICPHUMCEHTAJIbHBIC

MCTOAMKH,

* TIONy4YaTh ONTHUMAaJIbHbIE 3HAYEHUS U3MEPSEMbIX BETUYHMH U OILICHUBATh CTENEHb UX JOCTOBEPHOCTH;
. 3¢ exTHBHO WCIMONB30BaTh MH(POPMAIIMOHHEIE TEXHOJOTUU M KOMIBLIOTEPHYIO TEXHHKY [T
JOCTHKEHHUSI HEOOXOUMBIX TEOPETHYECKUX U TIPUKIIAIHBIX PE3YIBTATOB;

* CTPOUTH COBPEMEHHBIC MPUKIIATHBIE AITOPUTMBI JIS OTIEHKH 3PGEKTUBHOCTHU CIIOKHBIX CUCTEM;

* TMPUMEHATH AWCKPETHBIE W HEMpPEpPhIBHBIE METOABI M MOJAETH JIJIsl aHAJIM3a U PELIEeHUs aKTyaJIbHBIX
MPaKTUYECKUX 3aJad, CBA3AHHBIX C 0Opa0OTKOW OONBIIOTO KOJIMYEeCTBa HHGOpPMAIUH, CTPOUTH U
MPOBOJUTH UACHTU(UKAIIMIO CTOXaCTUIECKIX MOJIETIeH, aJIeKBaTHBIX KOHKPETHOH 3aj1a4e.

BJIAA€Th:



* PHUKJIATHBIM allapaToM CUCTEMHOrO aHajlu3a B 00JacTH MOCTPOEHHs] KOMIIO3UIIMOHHBIX Mozeneit
MaKpOCHCTeM, WICHTU(HKALMK MapaMeTpoB Mojenel (M3BICUEHUS] 3HAHWH) W HMHTETPajbHBIX
XapaKTEepUCTHK CHUCTEM C LENbI0 CTPYKTYPHO-(PYHKIMOHAJIBHOTO aHaJin3a, NPOCKTHPOBAHUS H
[IOCTPOEHHUS CLIEHAPUEB TUHAMUKHY MaKPOCUCTEM;

* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(popMaIH;

* HaBBIKAMH CaMOCTOSTEIBHON PabOTHI;

* KyJAbTYpOH NOCTAaHOBKH M MOJAETUPOBAHUS 33]1a4;

*  HaBBIKAMH TI'PAaMOTHOM 0OpaOOTKM pE3yJbTaTOB ONIbITA M COMOCTABICHUS C TEOPETHYECKUMHU

JaHHBIMH
® HpaKTHKOﬁ HCCJICAOBAHNA U PCUICHHUS TCOPETUUCCKUX U IPUKIIAJHBIX 3a1a4;
° METOOaMH OLICHKH H I/I,I[CHTI/I(bI/IKaLII/II/I napameTpoB IMMHUPOKOTIO CIICKTpa COBPCMCHHBIX

SKOHOMHUYECKHX MOZETeH; TEeXHUKOH aup(epeHnuanbHOro W MHTETPaIbHOTO  MCUUCICHHSA
MPUMEHUTEIFHO K CTOXAaCTHYECKUM (CIy4yailHBIM) MponeccaM M NPUKIAJAHBIMH METOAaMHU TEOPUHU
BEPOSITHOCTEH.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHHIl, HMCHOJb3YeMbIX /IJsl OUEHKU 3HAHWIA,
YMeHUii, HABbIKOB

Texymuii KOHTPOJIb OCYILECTBISICTCS B BHJIE BBINOJIHEHHUS KOHTPOJBbHBIX paboOT 1o
OTJICNBHBIM pa3ziesiaM W HamucaHus pedepara. s MpOXOKIACHHS] KOHTPOJSL CTYIEHT JOJIKEH,
KaK MUHMMYM, [IPOJAEMOHCTPUPOBATh 3HAHUS OCHOBHBIX ONpPENEIICHUN, TEOPEM U aITOPUTMOB;
YMEHHE pellaTh CTaHIapTHBIC 337a9, pa300paHHbIC HA CEMUHAPCKHUX 3aHSATHUSX.

Texymuii KOHTPOJIb BKIOYaeT | MHUCHbMEHHYIO KOHTPOJbHYIO pabOTy, COCTOSIIYIO W3
HECKOJIbKMX BOIIPOCOB M 33Ja4 IO IPOHJACHHOMY MaTepuaiy, a TakXkKe JOMallHee 3aJaHue Ha
IIPUMEHEHHUE MTPEACTABICHUS TIOJYYEHHbBIX 3HAHUU.

WtoroBas arrecranus mo AuciuiuinHe «Maremarndeckoe mojenupoBanue. Yacts 1»
ocytiecTBisieTcs: B hopMe audhepeHIIMPOBAHHOTO 3a4€Ta B YCTHOU (hopMme.

IIpumepsl 3a1aHuil B KOHTPOJILHOM padoTre:

3amaua Nel

N Touek OpocaroTcsi MPOU3BOJIEHBIM 00pa3oM B Kpyr (paBHOMEPHOE paclpeeicHue).
HapucoBaTe TOIIOJIOTHIO BEPOSITHOCTHOTO NPOCTPAHCTBA U HAWUTH BEPOSTHOCTH TOTO, YTO BCE
TOYKH OKaXKYTCS B OJTHOM MOJYKpyTre (MOIYKpYyr He (UKCHPOBAH).

3amaua Ne2

Haiitu Zn:(—l)k ckex, .
k=0

3amaua Ne3

B Monenu nuHeiiHoit perpeccun Y, =ax + B+U., i=12,..,n naittu p(y,.,’ V).
3amaua Neq

B momenm nmmueiiHOM perpeccunm Y, =aX +f+U,, i1=12,..,N B NpeInOI0KEHUN

HEN3BECTHOCTU JIMCIIEPCHH M MATEMaTHYeCKOro OXujaauus (o° WM ) OCTaTkoB U, HaiTH
arioCTepHOpHOE pacIipeieNieHne 4 1o pesynbrataM HaOmoxenud Y =(Y,...,Y,) (BekTop
HE3aBUCHUMBIX HaOMrOeHUH X = (X, ..., X,) (DHKCHpOBaH).

3agaua Ne5

Omnwucath 3Tanbl MOJACTUPOBAHUS MAKPOCHUCTEM.

3amaua Ne6

ChopmynupyiiTe KOHIENIUIO TPOTOTUITUPOBAHUS (TTHIIOTHBIX POEKTOB).
3amaua Ne7

Kaxumu ¢ Baiteit TOUKM 3peHHsi METOIaMU OCYIIIECTBIISIETCS IeNeTIoIaraHue.

IIpumeps! TeM pedepaTos:

- 0030p METOJIOB CUCTEMHOT'0 aHAJIN3a;

-ucciefoBanue 3¢pQGeKTUBHOCTH (DYHKIIMOHMPOBaHUs OaHKOBCKOro cektopa Poccum c
MOMOIUIbIO TEXHOJIOTUN «AHANIU3 cpelibl pyHKIHoHupoBaHus» (ACD);

-aHAJIM3 CIIEHapHEeB MAaKPO’KOHOMHMYECKOW JWHAMHMKH C TOMOUIbI0 OaifecoBCKoOM
UIEeHTU(DUKAITIN TTapAMETPOB MOJIEIICH.

u ap.

Bonpoch! 1J1s1 OEHKH Ka4yecTBa 0CBOCHHUS TUCHUIIIHHBI:
1. OcHOBHBIE MOHATUS CHUCTEMHOrO aHalu3a. XapaKTepHbIE OCOOCHHOCTH CIIOXKHBIX
cucteM. [IporHo3upoBaHHE BpEMEHU CMEHBI COCTOSHHUH Y CIIOKHBIX CHCTEM Kak
MOMEHT BPEMEHU HM3MEHEHHs] MHTETrpalIbHbIX XapaKTepUCTHK. ['paHuIbl NpUHLUIIA
pEAYKLIMOHU3MA.
2. OCHOBHBIE 33/1a49H, METOJIbI CHCTEMHOTO MOJICITUPOBaHUs. KOMITOHEHTBI CHCTEMHOTO
MOJIETTMPOBaHUS.



3. CucremHouHTerpaigbHoe Moaenuponanue. ITpunnunsl. Knacc mopneneit. Ipomece

UJECHTU(PUKALMYA B CHICTEMHOUHTETPAJIbHOM MOJAEIUPOBAHUH.

IIpeamoenpHbIN aHAIINS.

Oransl MOAETUPOBAHHUS.

[TpoexTupoBanue MOAEIH.

Bxopsmue, BbIXOJAIIME U YINpaBIAIOUIME I[EPEMEHHbIE, 3aJaud W METOJbl

arperupoBaHus U J1€3arperupoBaHusl.

8. IlapamnenpHbIe TIpolecchl (concurrent), pacmnpeneiacHHbie BbhrauciaeHus u ['PUI —
TEXHOJIOTHUHI

9. ®opmbl MOJENMPOBAaHUSA: CUHTE3, COOpKa, HACTpOWKa MOAEIH, HJIeHTU(UKauus
IapaMeTpoB.

10. MaketupoBaHue (IPOTOTHUITUPOBAHKE, MUIIOTHBIC TTPOCKTHI).

11. BeiOGop mapaMeTpoB TOpHU  MOJCIMPOBAHWU JMHAMUKU  CIOXKHBIX  CHUCTEM.
WnenTudukanys napaMeTpoB B MOJENAX. 3aBUCUMOCTb pe3yibTaTa MOJAEIMPOBAHUSA
0T BbIOOpA IMapaMeTpoB.

12. Jlannpie kak Mozenb. Merogonorus Data Mining B pamkax koHuenmnuu Big Data u
00auHbIX BblunciaeHui (B yactHoctu IBM pure systems).

13. AnekBaTHOCTh (MUHUMAJIBHOE PACX0XKJICHHUE B ONPEICIIEHHON METPHKE).

14. YyBcTBUTENBHOCTD: a) K TMIIOTE3aM, 0) K HAYaJIbHBIM JIaHHBIM, B) K IIapamMeTpam, T)
K M3MEHEHHIO YCJIOBUI (TpaHCHOPTHBIE 3a/lauM), /1) K YINPaBIISIOLIMM I1€PEMEHHBIM,
€) K KpUTEepHUsM ONTUMHU3ALIUU.

15. TpyOku Ttpaexropuii. CueHapHble wucciefoBaHus. ONTuMH3alMs, YMEHBIIEHUE
pa3MmepHocTu. MIHTepnperanys U NpeacTaBlIeHUE pe3yIbTaToB.

16. MogenupoBaHue LMKIMYHOCTU CJOXHBIX IIPOLIECCOB C IIOMOIIBIO CHUCTEMbI
Qg epeHraIbHbIX YPaBHEHUH MCXO/AS M3 KOHIICTIIUU B3aUMOJEHCTBHSA TPEHIA U
LIUKJIOB.

17. TexHonoruss MHOTOMEPHOW OLEHKH 3(PPEKTUBHOCTH CIOXKHBIX cucrteM - ACD
(aHanmu3 cpenbl PyHKIMOHUPOBAHUSA).

18. MarpuuHble MOJAEIH TPU aHAIHM3E CIOXKHBIX CUCTEM. MaTpW4HbIE AMHAMHYECKUE
MOJIENIN TIPU MOJIEIMPOBAHUM MEXKOTPACIIEBOro OanaHca (MaTeMaTH4YecKHil aHalus,
TuHEeWHas anredpa U aHAIUTHYeCKasi TEOMETpHs).

19. CoOcTBeHHBIE METOJBI CHUCTEMHOTO aHajdu3a M MaTeMaTUYeCKHe METOJIbl,
UCIIOJIb3YEMbIE€ B CUCTEMHOM aHaJIM3E.

20. TpagMLIMOHHbIE METOJbl CHCTEMHOIO aHajlu3a CIO0XHBIX CUCTeM. MaTpuyHbIe,
CUCTEMHOJMHaMHUecKue, TMPpPy3HbIe, CTOXaCTUYECKUE MOJIENH.

21. TeXHONOTUM HHTEJUIEKTYyaJbHOIO aHaiu3a JaHHbIX: M3Bneuenue nanHbix (DATA
MINING), nouck 3akoHoMepHocTel B 0a3ax naHHbIX (Knowledge Discovery in
Databases — KDD).

22. JIuHeiiHOe TIPOTPaMMHUPOBAHKE - TTOCTAHOBKA 337aud. AJITOPUTM CHMILJIEKC-METO/IA.
Konuenmnus meroga 3UIMICOMIOB. AJITOPUTM BHYTpPEHHEH TOukd. JIMHeapuzanus
3a/1a4 MaTeMaTU4eCKOro MporpaMMHpPOBaHUS.

23. baifecoBckuif MeTOJ. AIOCTEPUOpPHAs OLIEHKA BEPOSTHOCTEH: HENpPEephIBHBIA U
JUCKpETHBIN cirydau. [IpuMep aHann3a CeMaHTUYECKUX KOHCTPYKIUH.

No ok

4, Kputepuu oueHUBAHUS

oueHka «ommuHO  (10)»  BBICTaBIs€TCS  CTYAEHTY, IIOKa3aBLUIEMY  BCECTOPOHHHE,
CHCTeMaTH3MpPOBaHHbIE, TNyOOKHE 3HaHMS Y4eOHOW MpOorpamMMbl JWUCHUIUIMHBI HpPU OTBETE
HK3aMEHALlMOHHOTO OmMyieTa M OTBETE HAa BONPOCHI IO MPOTrpaMMe JUCIUIUIMHBI, @ Takke I0
pe3ysbTaTaM KOHTPOJIBHBIX, CAMOCTOSATENbHBIX pAa0OT U TECTOB;

OllCHKa «OTIWYHO (9)» BBICTABISIETCS CTYACHTY, I[IOKa3aBIIEMYy CHCTEMAaTU3HpPOBAHHEIE,
IyOOKHe 3HaHMS Y4eOHOW MpOrpaMMbl TUCHIUTUIMHBI PH OTBETE YK3aMEHAIIMOHHOTO OWieTa u



OTBCTC Ha BOIPOCHI IO HNpOorpaMme AUCHUIUIMHBI, @ TAKXC IO PE3yJibTaTaM KOHTPOJIbHBIX,
CaMOCTOATCIIbHBIX pa60T N TECTOB,

OLIEHKA «OTJIUYHO (8)» BBICTABISETCA CTYIEHTY, [T0OKa3aBIIEMy CUCTEMAaTU3UPOBAHHBIC, 3HAHUS
y4eOHOIl TporpaMMbl JUCHUIUIMHBI MPH OTBETE 3K3aMEHALMOHHOTO Ouiera W OTBETEe Ha
BOIIPOCHI [0 IporpaMMme JIHCLMIUIMHBI, a TaKXe II0 pe3yiabTaTaM KOHTPOJbHBIX,
CaMOCTOSITENIbHBIX paboT U TECTOB;

olneHka «xopomo (7)» BBICTAaBIAETCS CTYIEHTY IO  pe3yiabTaTaM  KOHTPOJIbHBIX,
CaMOCTOSITENIbHBIX PAabOT M TECTOB, €CIM OH TBEPAO 3HAaeT MaTepual 5K3aMEHAllMOHHOI'O
Owiiera, TPaMOTHO U IO CYIIECTBY HM3JIaraeT €ro, yMEeT MPUMEHATh IOJIyYEHHbIE 3HAHUS Ha
IIPaKTHUKE, HO JOIYCKAET B OTBETE MIIM B PEIICHUH 3a7a4 HEKOTOPBIE HETOYHOCTH;

OIlEHKa  «xopomio (6)» BBICTABISACTCS CTYACHTY IO  pe3yibTaTaM  KOHTPOJBHBIX,
CaMOCTOSITENILHBIX Pa0OT M TECTOB, €CIM OH 3HACT MaTepual YK3aMEHAIIMOHHOTO OWIieTa, 1o
CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh MOJTYyYCHHbIC 3HAHHUS Ha MPAKTUKE, HO JIOMYCKAEeT B
OTBETEC MHOI'O HETOYHOCTEH;

omeHKa «xopomio (5)» BBICTaBIsieTCS  CTYIEHTY 1O  pe3yiabTaraM  KOHTPOJBHBIX,
CaMOCTOATENIFHBIX Pa0OT M TECTOB, €CIM OH 3HAET MaTepuall 3K3aMEHAIlMOHHOrO OwuIiera,
U3JIaraeT ero, yMeeT NPUMEHSTH IMOJIyYCHHbIC 3HAHHS Ha IMPAKTHKE, HE JOMYCKaeT B OTBETE
rpyObIX OIMIMOOK;

OIICHKA «YIOBJIETBOPUTENHHO (4)» BBICTABISCTCS CTYAEHTY MO pe3ylbTaTaM KOHTPOIBHBIX,
CaMOCTOSITENIbHBIX padOT U TECTOB, a TAKXKE, €CJIM BO BpeMsl OTBETA SK3aMEHAIIMOHHOIO Ouiiera
OH TOKa3aj (pparMeHTapHbINA, XapakTep 3HAHUM, HEAOCTATOYHO MPAaBHIBHBIE (HOPMYIUPOBKU
0a30BbIX MOHSATHNA, HO MPU 3TOM OH BIIAJEET OCHOBHBIMHU pa3zzeliaMH y4eOHOW MpPOrpaMMbl,
HEOOXOUMBIMU I JaJIbHEHIIIer0 00y4eHus,;

OLIEHKA «YIOBJIETBOPUTENBHO (3)» BBICTABISAETCS CTYAEHTY IO pe3yjibTaTaM KOHTPOJbHBIX,
CaMOCTOSITENIbHBIX PA0OT U TECTOB, a TAKXKE, €CJIU BO BPEMsI OTBETA 3K3aMEHALIMOHHOIO OUieTa
OH TOKa3al pa3pO3HEHHBI XapakTep 3HAHUH, HEAOCTATOYHO MpaBHJIbHBbIE (HOPMYIHPOBKHU
0a30BBIX MOHATHI, HAPYIIEHHUE JOTMUECKOM MOCIEeI0BATEIbHOCTH B U3JI0KEHUH MTPOrPaMMHOTO
MmaTepuaja, HO IpH 53TOM OH BIaJ€eT OCHOBHBIMHM pazjielaMd y4eOHOM Mporpammsl,
HEOOXOIUMBIMU JJIs AajbHEHIIEro OOy4eHHsS W MOXKET NPUMEHSTh MOJTY4YEHHbIE 3HAHUS I10
0o0pa3ily B CTaHAApPTHOM CUTYaIH;

OLICHKa «HCYIOBJICTBOPUTCIIBHO (2'1)» BBICTABJIACTCA CTYACHTY IIO pPC3yJIbTaTaM KOHTPOJIbHBIX,
CaMOCTOATECIIbHBIX pa60T U TECTOB, a TAKKEC, €CJIU BO BPEMA OTBETA 9K3aMCHAIMOHHOI'O 6I/IJ'IeTa,
OH IIOKa3aJl 4YTO HE 3HACT OOJIBIIEH 4YacTH OCHOBHOT'O COJACPpKaHUA yqe6H0171 IMporpaMmabl
JAUCHUIIIIMHEBI, JOITYCKACT T’py6BIG OIUOKH B Q)OpMYJ'II/IpOBKaX OCHOBHBIX IOHSITHI JUCHUITIINHBI
" HC YMCECT HUCIIOJIb30BATh MMOJIYYCHHBIC 3HAHUS TP PCIICHUN THUITOBBIX IMPAKTHUYCCKUX 3a1a4.

5. MeTtoauyeckue MaTepHualibl, ONpe/e/silolue Npoueaypbl OlleHUBAHUS 3HAHMI, YMEHHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

[Ipy BBIMOJMHEHMM KOHTPOJBHBIX pabOT pa3peniaercss HCMNOIb30BaTh pa3IMYHbIE
UCTOYHUKA HH(MOpMaAMM (KOHCHEKTHI, y4deOHble MOcoOMs, HH(OPMALMOHHBIE HOCHTEIH
uHpopmanuu (B ToM uncie UHrepHera)).
Bpemst Ha BbINONHEHHE KOHTPOJIBHBIX pabOT oOmpenensercs HCXOAs W3 CTaHAapTHOM
MPOJOHKUTEIBLHOCTH 2 aKaJJeMUYECKHX Jaca.

JuddepeHurpoBaHHbI 3a4eT MPOBOJUTCS MO HTOTaM TEKYIIeW YCHEeBAaeMOCTHU: 10
pe3ysbTaTaM KOHTPOJIBHBIX, CAMOCTOATENbHBIX PaOOT/TECTOB M0 KaXKI0H TeMe.



JuddepeHMpoBaHHBI 3aueT TO TUCHMIUIMHE IPOBOAUTCS MYTEM OpraHU3aliH
CHELHAIBHOTO OIpoca B YCTHOM (popMe IO BOIIPOCaM.

[lpu  mpoBeneHnu  ycTHOTO  AU(PQPEPESHIMPOBAHHOIO  3adeTa  OOydaromemycs
npenoctasisercss 40 MuHYT Ha noAarotoBky. Ompoc oOydaromierocst 1no Ouiery Ha YCTHOM
3ayeTe He JOJDKEH MPEBBIIIATh OJTHOTO ACTPOHOMHYECKOIO Yaca.

Bo Bpems nposenenus nunddepeHIMpoBaHHOIO 3ayeTa MpU MOATOTOBKE OTBETOB HA
OuneTsl, 00yJaroMecss MOTYT IOJIb30BAaThCS MPOrPAaMMOM TUCIUILTUHBI, KOHCIEKTaMH JIEKIHNA
1 JTF000 Ipyroi TuTepaTypoil.

Bo Bpems mpoBenenust qudQepeHIMpoBaHHOTO 3a4eTa MPU OTBETEe O0yYaroIIerocs Ha
BOIPOCHI MO0 OMJIETY OH HE MOJKET I10JIb30BaThCs KOHCIIEKTaMHU JIEKUMH M J1000H apyroi
JIUTEPATYpPOI.



