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)

N0 TUCHMILJIMHE: BrruncnurenbHas nuHeiHas aaredpa
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

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

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: FO.I1. bubwno, kaun. pus.-mar. Hayk

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MaTeMaTH4ecKiX OCHOB yrnpasienus 12.02.2024



AHHOTANMA

Kypc namnpasieH Ha 03HaKOMJIEHUE CTYIEHTOB TPETHETO Kypca cO CTaHJapTHBIMU 3aJjadaMU BBIYMCIUTEIbHOMN
nuHeliHo# anreOpsl (BJIA) u, cBsI3aHHBIMU C HUMHU aJITOPUTMaMHM, OLEHKAMH MOTPELIHOCTEH BBIUMCICHUHN U
TeopeMaMH JIMHEHHOH anreOpbl. DTH 3a7a4i OTHOCATCS K TPEM TeMaM: pelIeHHE JIMHEHHBIX anreOpandecKux
CHCTEM C HEBBIPOXKACHHOW KBagpaTHOW marpuueid (Metox LU paznoxeHus, MeTon XOJELKOro), JMHEHHAs
3ajjaya HAMMEHBIIMX KBaJpaToB (METOMBI, CBA3aHHBIC ¢ BbIUMCIeHHEM QR pasnoxeHus, CHHIYISpHBIC
pa3joKeHUs), W CHHTYIApHBbIE 3a1aud (MTepallMOHHBIE METOABI BBIYMCIICHUS COOCTBEHHOTO 3HAYEHUS,
paznoxenus [lypa).

1. lean u 3apa4n

Henp AucoMnInHBI
JlaTb mpeAcTaBieHHE 00 OCHOBHBIX aJITOPUTMaX BBIYUCIUTENIBLHOM anreOpbl 1 X 000CHOBAaHUS.

3agauu AU CHUILIHHBI

- 00y4HTBH CTYICHTOB OCHOBHBIM QJTOPUTMaM BBIYMCIUTEIBHON JIMHEHHOW anreOpsl BMECTE C MX
CTPOTrUM MaTeMaTHYEeCKUM 000CHOBAaHHEM;

- HAy4YUTb OLUCHUBATH JOCTOUWHCTBA U HCAOCTATKH AJITOPUTMOB IPU PCIICHUU 3aa4M C TOUYKU 3PCHUA
HUX TOYHOCTHU U 3aTPATHOCTH,

- Hay4YuTh PeaIn30BBIBATh ITH alTOPUTMBI B makeTe Matlab.
2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CnocobeH aHaIM3UPOBAaTh MOCTABICHHYIO 337134y,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €¢ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M HCIIOJIb30BaTh UX B

OIIK-1.2 CpoocobeH cTpouUTh MaTeMaTHUYECKHE MOEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

npodecCuoHaTbHON e TEIHHOCTH

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B

OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHOI JEsTeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1a4  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOM IeATeNbHOCTH, coOoast |o0ecrieueHre Uil pELIeHUs]  Hay4yHbIX  337ad = B
TpeboBaHM NH(POPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHHs HH(POPMALIMOHHON
0e30MmacHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HaTh:

- OCHOBHBIC 3a]1a4M, AITOPUTMBI M TEOPEMBI BEIYMCIUTEIILHON JIMHEHHO anreOpsbl.
YMETb:

- TPUMEHSTH AJITOPUTMBI BBIYUCIUTEIBHON TMHEHHOU anreOpsl;

- OLIEHUBATh CJIOKHOCTb U MOTPEIIHOCTD AJITOPUTMOB;

- peaJM30BBIBaTh AITOPUTMBI C IOMOLIbIO TakeTa Matlab.
BIIAJICTh:

- HAaBbIKOM OTBICKAHUA ONTUMAJIBHOI'O IMyTHU PCIICHUA 3aa4H,
- HaBBIKaMH OLICHKH HGO6XOI[I/IMBIX 3aTpaT MalllMHHOT'O BPEMEHU IJIs1 pCHICHUS MOCTaBJICHHOM 3a1a4yu.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bgenenne. 3 3 3
) I/ITepilTHBHHe METOIBI JUIA PEIICHUs 3 3 3
JUHEHHBIX CHCTEM.
3 Jluneiinbie cucTeMbl 00IIETO BUIA. 3 3 3
4 JIuneltHbIe CUCTEMBI CIIEITUANTBHOTO BUA. 3 3 3
5 MeToa HaUMEHBIUX KBAAPATOB. 3 3 3
6 MeTtoast KpsimoBckoro Tuma. 3 3 3
7 Hecummerpuunas npobiema 3 3 3
COOCTBEHHBIX 3HAYCHHIA.
8 [IpenoGycnaBnuBanue. 4 4 4
9 CI/IMMGT}BI/I‘IH&H npoOiiemMa COOCTBEHHBIX 5 5 5
3HAYCHUH.
Hroro wacos 30 30 30
[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2.

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

Cemecrtp: 2 (Becennuit)

1. Benenue.

Tunu4Hble 33/1a491 BEIYUCIUTENLHON JIMHEHHON anreOpsl. MaTpuunblil ananu3. Teopus Bo3MyLIeHUN
U 4uciia o0yCIOBICHHOCTH. BhIUKCIeHNS ¢ KOHEYHOH TOYHOCTBIO. AHAJIN3 CIOKHOCTH aJITOPUTMOB.
Kparkuii 0030p nporpammubix 6ubnuorex (BLAS, LAPACK).

2. I/ITepaTI/IBHBIe MCTOAbI UI PCIICHUA JIMHEHHBIX CHCTEM.

HeoOxomumocTs uTepaTuBHBIX MeTomoB. CraHgapTHble HTepauud. MeToa  CONMpsHKEHHBIX
rpagueHToB. Ces3b ¢ metoaom Jlannoma. GMRES.

3. JIuneliHble CUCTEMBI OOIIIETO BU/IA.

Tpeyronbsabie cuctembl. LU-paznoxenne. AHann3 oMMOOK OKPYIVICHUS. YIyUIEH!sI aJrOpUTMA.

4. JInnelHbIe CUCTEMBI CIIEIIHAJILHOTO BU/IA.

CuMMeTpuYHbIE MOJOXKUTEIBHO OIpeAeicHHble Marpullbl. CHUMMETpPUUYHBIE HEOIpPEAEICHHbIE
Matpuubl. Jlentounsle marpuiel. Paspexennsie marpuiel. LDMT n LDLT pa3noxenus.

5. Meron HaMMEHBIIUX KBAJIPaTOB.

OproronaneHble  Marpuibl.  Marpunel  Xayc-xommepa u IuBeHca.  QR-pasznmoxenwue.
SVD-paznoxenue. CpaBHeHue 3pPpeKTUBHOCTH METOIOB.

6. Metoas! KpbimoBckoro Tuma.




Kprimosckue moxampoctpancTBa. Meron Apnonsau. Metox JlaHmoma ans 3pMUTOBBIX MaTpUL.
Cxomumoctp mporecca Jlanmomra. CxonuMocTs mpouecca ApHonbau. [IpakTuueckas peanuzarust
Metoaa Jlannoma B HeTouHOM apudmeruke. budnnoreka ARPACK.

7. HCCI/IMMCTpI/I‘IHaH np06neMa COOCTBEHHEIX 3HAYCHUIA.

CaoiicTBa u paznoxeHus. Xeccenoeprona popma u dpopma lllypa. Teopus BosmymieHuid. CreneHHON
Meron. Obparabiii MeTos. YeroiumBeii QR meton. QR meton ¢ HesBHBIME ciBuramu. CpaBHEHUE
MPOU3BOIUTEILHOCTH ¥ TOYHOCTH METOJIOB.

8. [IpenobycnaBnuBanue.

HeoOxonumocTs npemoOycnaBiuBaHus NPy PEIICHUH JIMHEHHBIX CUCTEM M 3aJad Ha COOCTBEHHBIC
sHadenusi. ILU wu IC mnpemoOycnaBmuBarenn. OOpamienue u  cABUL.  [lomwHOMHUAIBHOE
npenoOycinasiuanue. Meron JlaBuacona.

9. CummeTpuuHas npobieMa COOCTBEHHBIX 3HAYCHUH.

Cummerpuunbiii QR. SVD. Merogsr Skobu. Meron "pasmensii u BiactByi". CpaBHeHHE
MPOU3BOAUTEIBHOCTH M TOYHOCTH METOJIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHNS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas JuTeparypa
®onp 6a30Boi Kadeapor:
1. JIuneitnast anrebpa 1 HEKOTOpbIe ee npuiIokeHus [ Tekcr] : yueOHOe mocoOue It BTY30B : JI0TI.
M-Bom BbIcHI. ¥ cpell. criell. oopazoB. CCCP / JI. U. Tonosura .— M. : Hayka, 1971 .— 288 c.
2. Tony6 JIx., Ban Jloyn Y. Marpuunsie Berancienusi. Mup, 1999. — 548 c.
3. Saad Y. Numerical Methods for Large Scale Eigenvalue problems. 1992. — 358 p. [umeeTtcs B
6ubnmorednoM Gonje Kadeapsl|
4. Jlemmensb . BeraucnurensHas nuHelinas anreopa. Teopus u npuioxkenus. Mup, 2001. — 435 c.
5. Saad Y. Iterative Methods for Sparse Linear Systems. SIAM, 2003. — 528 c. [umeeTcs B
oubnmorednoM (GoHJe Kadepsl |

JlonoHUTE IbHAS TUTEPATypa
®onp 6a30Boi Kadeaphr:
Marpuunsie Berancienus [ Texct] = Matrix Computations : [yue6. mocobue ais By3os] / k. ['ony0, Y.
Ban Jloys ; mep. ¢ aumi. FO. M. Heuenypenko u ap. ; nox pea. B. B. Boesonuna .— M. : Mup, 1999 —
548 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

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

Ha 3ansTusx HCIOJIB3YHOTCA My.]'H:TPIMC,Z[HﬁHLIe TCXHOJIOTHH, BKIIIOYAsA ACMOHCTpPALUTO HpeBCHTaHHﬁ.



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

Meroandeckne peKOMEHJAMU MO3BOJISIOT CTYIEHTY ONTHMAJbHBIM 00pa3oM OpraHM30BaTh MPOIECC
oOyueHusi. B crpykType yueOHOro IuiaHa 3HAYMTEIBHOE BpPEMsS OTBOAMUTCA Ha CaMOCTOSITEIbHOE
U3y4YeHue TaHHOM TucuuIUIMHBL. B paboueii mporpaMme npuBeaeHO NPUMEPHOE PACHpEeIeHNE YacoB
ayIUTOPHOU M BHEAYIUTOPHON HArPy3KH MO Pa3IUYHbIM TEMaM JaHHOW JUCLMIUIMHEI.

YcnemHoe 0CBOCHNE JUCIUILINHEL TPEOYyeT:

- TIOCEIIEHUS CTYJIEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHSATHUH;

- BEJICHUS KOHCIIEKTA B XOJI€ JICKIIMOHHBIX 3aHATUH;

- KQYECTBEHHOW CaMOCTOSTEIILHOM ITOATOTOBKY K IIPAKTHYECKUM 3aHSATUSAM, aKTUBHOW paOOTHI HA HUX;
- aKTUBHOW CaMOCTOSATEIHHOU U ayTUTOPHOU PabOTHI CTY/IEHTA;

- CBOCBPEMEHHOM CJ1au MPETIOIaBaTEINI0 3aJaHHi 110 ayANTOPHBIM BUAaM padoT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: FO.I1. bubuno, kaun. gus.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CnocobeH aHaIM3UPOBATh MOCTABICHHYIO 33734y,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €¢ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOAEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

CCTCCTBCHHBIX HAYK M HMCIIOJIB30BATb UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHHUKY U CEpBHCHI ceTu VIHTepHeT B
OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHOM JETeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1ad  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOMI IeATeNbHOCTH, coOMoast |o0ecreueHre Uil pEUIeHUs  HAay4yHbIX  337ad = B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MPOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMs HH(POPMAIMOHHON
0e30MmacHOCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHust AUCIUTUIMHBL « BeravicnmuTensHas TUHEWHas anre0pay o0yJaronIuics JOJIKEH:

3HATh:

- OCHOBHBIC 3a]1a4M, AITOPUTMBI M TEOPEMBI BEIYMCIUTEIILHON JIMHEHHO anreOpsbl.
YMeThb:

- TPUMEHSTH AJITOPUTMBI BBIYUCIUTEIBHON JTMHEHHOU anreOpsl;

- OLIEHHUBATh CJIOKHOCTb U MOTPEIIHOCTD AJITOPUTMOB;

- peaJM30BBIBaTh AITOPUTMBI C IIOMOLIbIO MakeTa Matlab.
BJa/IeTh:

- HAaBbIKOM OTBICKAHUA ONTUMAJIBHOI'O IMTyTHU PCHICHUA 3aa4H,
- HaBBIKaMH OLICHKH HGO6XOI[I/IMBIX 3aTpaT MalllMHHOT'O BPEMEHU IJIs1 pCHICHUS MOCTaBJICHHOM 3a1a4yu.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. Pemienune cuctem JTMHEHHBIX YpaBHEHUH MeToioM rayccoBa uckimoueHnus: (LU-paznoxenue).
2. OneHka ymcel 00yCIIOBIEHHOCTH JIMHEHHBIX CHCTEM.
3. CucteMbl C CHMMETPUYECKOW MaTpULIed U JICHTOYHBIE CUCTEMBIL. Paznoxkenue Xomecckoro.

4. JluneliHas 3ajada HAMMEHBIIMX KBaAparoB. MeToabl OTpakeHHil Xaycxoiaepa W BpalieHUi
l'uBenca. QR-paznoxenue.

5. JluneitHas 3aja4ya HAMMEHBIIUX KBaApaToB. CHHINIIPHOE pa3JIoKEeHHUE.

6. IIpoGnema oreickanusi coOcTBeHHbIX 3HadeHnd. Popmbl Xeccenbepra u Illypa. Oteickanue
COOCTBEHHBIX BEKTOPOB C moMoIibio hopmer [lypa.

7. CremeHHod Metox u Merof oOparHbix wuTepanuii. Haxoxaenume dopmer Illypa meromamu
OPTOTOHANBHBIX UTepanuii 1 QR-urepauuii.

8. OtbickaHue COOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BEKTOPOB CUMMETPHUYHOM MAaTPUIBI: METOJ
«paszensii u BIacTByi» U MeTof Skoowu.

9. HaxoxaeHue CHHTYISIPHOTO PAa3jIOKEHHS C IOMOILIbI0 AJTOPUTMOB HAXOXKAEHUS COOCTBEHHBIX
3HAa4E€HUI U COOCTBEHHBIX BEKTOPOB CUMMETPHUYHBIX MaTpPULI.




10. Cuctemsl ¢ HesiBHO 3ajaHHON Marpuieil. KpputoBckue moamnpocTpancTsa. MeToasl ApHOIBIU U
Jlannoma. Pemenne cucteMsl ¢ TOMOIIBIO KPBUIOBCKUX MOAIPOCTPAHCTB.

11. UtepaTuBHBIE METOBL.

Kputepun onennBanus
Onenka "Ommuno" (10) - MOTHOCTBEIO W BOBpEeMs pEHICHBI Bce 3ajadn  0e3  OIMMOOK.
[IponeMoHCTpHpPOBaH rPaMOTHBIN MOAXOA K PELICHUIO 33134, PEali30BaHbl ONTUMAIIbHBIC aJTOPUTMBI,
KoJl 0()OpMIICH B €JTTHOM YJI000YHTAEMOM CTHIIE.
Onenka "Otnmuno" (9) - TONHOCTBIO M BOBpPEMSl pEIICHBI BCce 3adaud  0e3  OIIHOOK.
[IponeMoHCTpHpPOBaH TPAMOTHBIHN MOIXO/ K PELICHUIO 33134, Peajn30BaHbl ONITUMAIIBHBIEC AITOPUTMBL.
Onenka "Otaumuno" (8) - TMONHOCTBIO M BOBpPEMsl pELIEHBI Bce 3adaud  0e3 OIIMOOK.
[IponeMOHCTpHUPOBaH I'PaMOTHBIN NOAXO/ K PELICHHUIO 3a]1a4.
Onenka "Xopomio" (7) - MOTHOCTBIO PellieHbl Bce 3a1auu. JlomyieHbl HecylieCTBEHHbIE ONTHOKH.
Onenka "Xopoio" (6) -NOTHOCTHIO PEMIeHO OOJIBIIMHCTBO 3a7a4. B HEKOTOPBIX 3a/1a4ax JOMYIICHBI U
He HCTIpaBiieHbl OIIMOKH, JINOO HEKOTOPHIE 3a/1a4i PELICHBI YACTUYHO.
Ornenka "Xopormio" (5) - MONHOCTRIO PEIIeHO JIBE TPETH 3a/1a4. B HEKOTOPHIX 3a7a4ax JOMYIIEHBI U HE
UCTIPaBJICHBI OMMOKH, 1100 HEKOTOPbIE 3a]ja4l PEIIeHbl YaCTUYHO.
Onenka "VYioBiaeTBopuTenbHO" (4) - MONHOCTBIO penieHo Ooliee TONOBUHBI 3a1ad. B ocTambHBIX
3aJayax AOMYLICHBI U HE HCIIPABICHBl OMIMOKM, THO0 HEKOTOPBIE 3aa4H PELICHBI YACTHYHO.
Onenka "YnosineTBopuTeNnbHO" (3) - MOTHOCTHIO PEIICHO OOJIee ITOJIOBUHBI 3a/1a4.
Onenka "HeynoeneTBoputenpHO" (2) - pemieHo MEeHee TTOJIOBUHBI 3a]1ad.
Onenka "HeynoBnersoputensHo" (1) - He peLIeHO HU OJJHOH 3a1a4H.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCS MO HTOraM TEKYIIEeH yCIIeBaeMOCTH U CHauu
3aJaHUi M JPYyruxX BUAOB paboT, NPEAYCMOTPEHHBIX MPOrPaMMOW AWCUUIUIMHBI M (MJIH) IyTeM
OpraHM3aliK CIEHUATBHOIO ONpOoca, MHPOBOIMMOIO B YCTHOW M (WIM) NHCBMEHHOH (opme.

ITpu npoBenennu yctHOro AU (HepeHIUPOBaHHOTO 3a4eTa o0yJaromemycs npegoctasisercs 30 MUHYT
Ha TNoAroToBKy. Ompoc oOyuatomerocst Ha aAuddepeHurpoBaHHOM 3adeTe HE JOJDKEH NPEBBILATH
OJHOT'O aCTPOHOMHUYECKOIO Yaca.

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3auyera OOydaromuecss MOTYT —I10JIb30BarbCs
POrpaMMOX AUCUUIUIMHBI, & TAK)KE CIPABOYHOM JIMTEPATypOil, KOHCIIEKTAMH JIEKLUHA WIH APYTrUMU
MaTepHagaMu.



