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IlepeyeHnb cBegeHMii 0 padoyeil mporpamme Y4yeTHbIC JaHHBbIE
Oo0pa3oBartesibHasi nporpaMmma Kox OII
HNuxeHepusi HCKyCCTBEHHOTO MHTEIIJICKTA 09.04.01
HanpasJieHue NoaAroToBKH Konx HampaBjieHuss #  YpOBHsS
Nudopmatrka v BEIUUCIUTENbHAS TEXHUKA NMOAr0TOBKH

09.04.01

[IporpaMma cocTaBlieHa aBTOpaMH:

Yuenas
Ne i/ Pamusms Ums cTeneHb, yueHoe | JIOJKHOCTH Iloapa3nenenune
) OtuyecTBO )y P
3BaHue
Cononyukux Kangunar Jouent Kadenpa BeruncnurenbHoOR
Castocnas ¢duzuKo- MaTEMaTUKU U KOMITBIOTEPHBIX
Uropesuu MaTeMaTUYECKUX Hayk, MEHuM, Yp®VY
HayK, JOLICHT

[Iporpamma odopmiena B coorBerctBue ¢ I[IOJIOOKEHUEM O IIOPAIKE
PA3PABOTKM M VYTBEPXIEHMA OBPA3OBATEJIbHBIX IIPOIPAMM -
ITPOTPAMM BAKAJIABPUATA, ITPOI'PAMM CIIEIIUAJIMTETA U ITPOI' PAMM
MATUCTPATYPEHI B KI'DY

PexkomennaoBaHo  yuyeOHO-MeToau4eckuM  coBeToM UHcTHTyTa  IUGPOBBIX
texHosorui 1 skoHoMuku PI'BOY BO «KI'DOVY»
[Tpotokos Ne 4 ot 24.11.2021 r.



eab, 32124 ¥ IVIAHUPYEMbIEe Pe3YJbTAThl 00y4eHHS 10 IUCIHILIHHE

[lenbto OCBOEHUS IUCHMIUIMHBI «MaTeMaTH4eCcKue OCHOBBI HCKYCCTBEHHOIO
WHTEJUUIEKTa» SBISETCS HW3YUYCHHE MATeMaTHYECKUX OCHOB TIOCTPOCHHUS CHUCTEM
HUCKYCCTBEHHOT'O HHTEIJIEKTa, TEOPETUUYECKUX OCHOB MPOJYKIIMOHHBIX CHCTEM,
COBPEMEHHBIX HEHPOCETEBBIX TEXHOJIOTHM, OCHOBaX MPOECKTUPOBAHMS APXUTEKTYPbI
HEHPOHHBIX CETEH, METOAaX INIyOMHHOTO O0y4eHHUS.

3aayaMyu  OCBOCHUSI JUCHUIUIUHBI SBJISIOTCS: (OPMHUPOBAHHE Y CTYJACHTOB
IIEJIOCTHOTO MPEJICTaBIIeHNs 00 UCKYCCTBEHHOM UHTEIUIEKTE U (hOPMHUPOBAHUU OA30BOTO
MOHATUHHOTO ammapata pa3pabOTKM ¢ TPOCKTHUPOBAHUSI OIKCIEPTHBIX CHUCTEM
CpeICTBaMH JOTHIECKOTO U PYyHKITMOHATHHOTO IPOTPAMMHUPOBAHHUSI C IIETBI0 aHATH3a UX
MPAKTUIECKOTO TPUMEHEHUS

Kommerennmu, popmupyempie y 00ydarommxcs, 3alIaHUPOBAHHBIC PE3YIbTAThI
00y4eHHMS 1O TUCIUIUINHE, COOTHECEHHBIE ¢ MHANKATOPAMHU JOCTHKCHHSI KOMIICTCHITHI:

Kox n HaumeHOBaHme
JOUCIATIIIMHBI

Kox u HaumenoBanue
WHJUKaTOpa

3arTaHUpPOBaHHbBIE PE3YJIHTATHl O0YUEHUS
10 IUCLUMIUIUHE (3HATh, YMETh, BIAJCTh)

O6meobpazoBatenbhbie komnereHuu (OIIK)

OIIK-1.1 CocraBnser

3name:

MaTeMaTHYeCKHe MaTEeMaTHYECKHE CTPYKTYPhl M MPUHIIUIIBI
MOJIEIN pemeHus | ©IX 0O0OOIIEHUS TPU TOCTPOCHHUU CHCTEM
3a1a4y B | HCKYCCTBEHHOT0 HHTeIeKTa (31)
npodeccuoHaIHLHON Ymemn:
NS TEIbHOCTH MOJIETTUPOBATh CUCTEMBI HCKYCCTBEHHOTO
unremiekra(y1)
Braoemy:
CpeacTBaMu CO3JTaHHS CHCTEM
OIIK-1 Cnocoben P
CAMOCTOATONEHO HCKyCCTBEHHOTro nHTeekTa (B1)
MOCTOSITEIIbH
OIIK-1.2 3uams:
npuoOperaTh, pa3BUBaTh U .
OHMOISLTE Pa3pabatbiBaer METO/IbI MOCTPOCHHUS YCTOWYUBBIX
P METOBI M AITOPUTMBI | AITOPUTMOB OOYYCHHsI HEHPOHHBIX CeTeH
MaTeMaTH4eCKHUe,
peuieHus 3aaay ¢ (31)
€CTEeCTBEHHOHAYYHbIE,
IIPUMEHEHUEM Ymemy:
COLIMAIIbHO-
MaTeMaTHYECKHX, MOJIb30BaThCS Pa3padOTaHHBIMU MOJIEISIMHU
SKOHOMHYECKUE U . o
€CTeCTBEHHOHAYYHBIX, | HBMPOHHBIX ceTei ans (opmanm3anuu u
npoeccCHOHANbHBIC 3HAHUS
COIIMANILHO- pelieHus npaktTuieckux 3anad (Y1)
JUTSI peIIeHUS
OYKOHOMHYECKUX U | Brademy:
HECTaHJAPTHBIX 33/1a4, B
o npo(ecCHOHANBHBIX | MATEMATHUYECKUM ammapatoM MOCTPOSHUs
TOM YHCJI€ B HOBOW WIJIH . . .
. 3HAHWUH HEHPOHHOH CeTH, METOAAMH ONTHMHU3ALIUU
HE3HAKOMOM cpeJie U B (B1)
MEXIUCHUTUTMHAPHOM
P OIIK-1.3 Ilpumensier | 3nams:
KOHTEKCTE
MaTeMaTHYeCKUe, OCHOBBI TeopuH pa3pabOTKH MPOEKTOB
€CTeCTBEHHOHAYYHbIE | HEHpoceTell M MHTEIUIEKTYaJbHBIX CHCTEM
U COIIMAIbHO- (31)
YKOHOMHUYECKHUE Ymemo:
3HAHUSA IS aHAIM3UPOBaTh MOAUGPUKALMKA U HOBBIE
UCCIICIOBAaHHS CpeACTBa MPOTPAMMHOTO 00eCTieueHUs! IS
OOBEKTOB U PEIICHUsl | CO3TaHUS HEHpocucTemM u
3a/1a4 B MHTEJJIEKTyallbHbIX cucTeM (Y1)
npodeccuoHansHOM | Bradems:

JCATCIIBHOCTHU




HaBbIKAMU HCIIO0JIb30BaHUS
WHHOBAIIMOHHOTO IPOTrPaMMHOTO
obecrnieueHus JUTSt peuieHus
npodeccuoHaIbHBIX 33134 (B2)
OrlK-2. Crniocoben 3HaTh:
pa3pabaThIBaTh OCHOBHBIE ~ METOABI M aJITOPUTMBI
OPUTHHAJIBHBIE  ATOPUTMBI | yrrpe 5 MIOCTPOEHUS ~ CHUCTEM  HUCKYCCTBEHHOTO
U [IPOrpaMMHEIE CPEJCTBA, B - MHTEJUIEKTa
porp pea >~ | Pa3pabarbiBaer
TOM YuUCIIe c YMeTb:  COCTaBIsATh  QITOPUTMBI U
AJITOPUTMBI JUISt
UCTIOJIb30BaHUEM CLICHIS MporpaMMbl I TIOCTPOCHHS CHUCTEM
COBPEMEHHBIX p HCKYCCTBEHHOTO MHTEJJIEKTA
podeCCHOHATBHBIX
WHTEIJICKTYalTbHBIX sanay Bnaners:matremaTuueckum arnmapaTom
TEXHOJIOTHM, ISl PELICHUS IIOCTPOEHUsI HEUPOHHOW CETH, METOJAMH
npodeccuoHaIbHBIX 3a7a4 ONTUMU3AINK, TEXHOJOTHEH COOpKH |
3aIyCKa MOJYJIEN CIIOEB HEUPOHHOM CETH B
pexuMe 00yUeHUS! U TECTUPOBAHMS
3natb:[IporpamMmmHbIe CcpencTBa peLICHHS
npodeccHoHaIbHBIX ~ 3a7ad = B cdepe
OIK-2.2 MH(OPMALIMOHHBIX TEXHOJIOTHI
o (bpeiMBOpKH TITyOOKOTO OOYyYCHHSI, TaKue
PazpabatsiBaeT
kak PyTorch u Tensorflow
IPOrpaMMHBIE
YMeTh:co3aaBaTh MPOTPAMMHBIE CPEICTBA
CpeAcTBa  pEUICHUS .
pemieHus 3amady B IpodecCHOHANbHOM
podeCCHOHATBHBIX
chepe, B TOM YHCIE€ C HCIOIb30BAHUEM
3a/a4, B TOM YHCJIE C
COBPEMEHHBIX MHTEJUIEKTYJIbHBIX
HCITOJIb30BAaHUEM .
TEXHOJIOTUIA
COBPEMEHHBIX
Bnaners:meTonamu pa3paboTKu
WHTEJUIEKTYAJIbHBIX
. MPOTPAaMMHBIX CPEJCTB PEIICHHS 3a1ad B
TEXHOJIOTHUI

npodeccuoHaIbHON cepe, B TOM YHCIe C
UCIOJIb30BaHUEM COBPEMEHHBIX
MHTEJUIEKTYaJIbHBIX TEXHOJIOTHI

1. Mecto nucuumiaunsbl B cTpykrype OITIOII

Jncuuruinaa

«MareMaTnuecKue

OCHOBBI

HNCKYCCTBCHHOT'O HUHTCIIJICKTa»

OTHOCUTCSI K 00s3aT€IbHOM 4acTu y4eOHOro IUIaHa IO HaNpaBJICHUIO MOJITOTOBKH
09.04.01 Uudopmatrka 1 BHIYUCTUTEIbHAS] TEXHUKA

Kon [IpenmecrByromue [Tocnenyromue qUCUUIITUHBI (MOIYJIN),
KOMIETECHIINHU JTUCITUTITUHBI (MOYJIN), npaktuku, HUP, np
npaktuku, HUP, np
OIIK-1, OIIK-2 MammunHoe o0ydenue, nmpaktuka, BKP

JU1s1 OCBOEHUS TUCUUIUIMHBI 00YYaOIIUNACS JOJIKEH:

3HAaTh: OCHOBHBIEC MOHATUS M METOABI TEOPUU MCCIENOBAHUS OINEPALNM, TEOPUU
BEPOSATHOCTEHW U MATEMATUYECKON CTATUCTUKHU, MATEMAaTHYECKOTO MOJEINPOBAHNS;

YMETh: BBIOMPATh TUIl MATEMAaTUYECKUX MOJIENIEH U METOJIOB;

BJIAJE€Th. HaBbIKAMU pabOThl C KOMIBIOTEPOM KaK CpPEICTBOM YMPABIICHUS
uH(popmalmeit, MaTeMaTU4ECKUMU TAaKETaMH POTpaMM

2. CTpyKTypAa U coAepKaHue QUCIHUIIHHBI




2.1.CTpyKTypa IMCUMILJIMHBI

OO6m1as TpyA0€MKOCTb AUCITUIIIIMHBI cOCTaBIIsSIET 6 3aueTHBIX(bIe) eaunull(bl) (3E),
Bcero 216 yacos, u3 kotopbix 100 yacoB cocTaBisieT KOHTaKTHas paboTa 00yUaroIerocs
¢ mpernojaBareneM (3aHATHs JIEKIIMOHHOTO TUMa 32 4ac., 3aHSITHS CEMUHAPCKOTO THUIIA
(mpakTHYeCcKue, CEMUHAPCKUE 3aHATHUs, JJabopaTopHbie paboThl U T.11.) 64 4ac., mpuem
sk3amena (KIIA) - 4 yac.

Bun yueGHO# paboThI Bcero 3E Beero

4acoB
OBIIAA TPYAOEMKOCTDb JUCHUIIJIMHBI 6 216
KOHTAKTHASA PABOTA OBYYAIOUIET'OCA 100

C I[TPEIIOAABATEJIEM, B ToM uucre:
JlexumonHuele 3ansTHs (JIek) 32
JlabopaTopHsie 3ansatus (J1ab)

[Ipaktrueckue 3anstus (I1p) 64
KOHC 2

KonTakTHBIC Yackl BO BpEMA aTTCCTalln

®OPMA [TPOMEXYTOYHOM ATTECTALIMNA

Ok

2.2.Conep:xxanne AUCUMILIMHBI, CTPYKTYPMPOBAHHOE IO pa3aejaM M BHIAM
3aHATHH

Kon Paznen, TeMa nucUmiInHb* Copneprxanue
pasneJa,
TeMbI
1.1 OcnoBuble noHsATHS Teopur | [IpocTpaHcTBO 31eMeHTapHBIX HCX0A0B. COOBITHS.
BEpPOSITHOCTEH Anrebpa u curma-anrebpa coosiTuid. [Tpumepsr

anreOp, He ABISAIOMIMXCS CUTMa-alreopamu.
BepositHocTHas mepa. BepositTHocTHOE
npoctpancTBo. Akcuomaruka A.H. Konmoroposa.
KomOunaropuxka.

1.2 VYcioBHast BEpOATHOCTh 3aBUCUMBIE U HE3aBHCUMBIE TTONIAPHO U B
COBOKYIHOCTH CITy4aifHble COOBITHA. Y CTIOBHAS
BEPOATHOCTH. POpMyJia MOJTHON BEPOATHOCTH U
baiieca. Teopemsl CI10KEHNUS 1 YMHOXKECHUS.

1.3 JMcKpeTHbIE CIy4daiiHbIe [TonsiTue cny4daitHOM Benn4YnHbL. [[uCKpeTHBIE
BEJIMYMHEI ciydaiinsle Bennuunsl (J{CB). Pacnpenenenue
JCB: bepnynnu, OnHOMHAIbBHOE, FEOMETPUUECKOE,
Ilyaccona. Teopema Jlarutaca. Yucinosbie
xapakrepuctuku [ICB: Marematnueckoe 0XuIaHUE,

JIUCTIEPCUSL.
1.4 HenpepbiBHBIE clTyUaiiHbIE HenpepsiBable cnyvaitnbie BennuuHbl (HCB).
BEJIMYUHBI @OyHKIMA U TIIOTHOCTH pacnpenenenus HCB.

BeposTHOCTHBII cMBICT PYHKIUHN U TUIOTHOCTH
pacnpenenenus. Yucnosble xapakrepuctuku HCB:
MOMEHTBI, MATeMaTHYECKOe OXKHUIaHUE, AUCIIepCus,
CTaHJApTHOE OTKJIOHEHHE, aCUMMETPHs, SKCIIECC.




1.5

HopmanbsHoe
pacrpeenieHue

HopwmanbsHoe pacnipenenenue, ero napameTpsl.
CymMa JIByX HE3aBUCHMBIX HOPMAIILHO
pacnpe/eNIeHHbIX CIy4aiiHbIX BEJIHYMH.
[lenTpanpHas mpeelbHas Teopema.

CBA3EU

1.6 Cucrema HECKOJIBKUX Cucrema IByX CilyyallHbIX BeMuuH. OyHKIUSA U

CIIyYalHBIX BEJIMYHH IJIOTHOCTD PacCHpeIeNICHUs IBYMEPHOM CIIydaitHOM
BEJIMYUHBI. Y CJIOBHBIE 3aKOHBI paCIIpECIICHHUS.
VY cnoBHBIE MATEMATUYECKUE OKUIAHUA. 3aBUCHMBbIE
Y HE3aBUCUMBIE CIIy4aliHbl€ BEJIMUMHBI.
KoBapuanus, koppensus.

2.1 OCHOBHBIE OHSTHS I'enepanbHas coBokynmHOCTh. CitydaiiHasi BEIOOpKa U
CTaTUCTUKU BBIOOpKa. /ln3aiiH ucciieJoBaHMs.

2.2 OnucarenbHble CTATUCTUKU. | OmucaTenbHble CTATUCTHKUA. MeToT MOMEHTOB.
Meroa MOMEHTOB. ToudeuHble OLIEHKU TapaAMETPOB I€HEPAIBHON
JloBepUTENbHBIE UHTEPBAIBl | COBOKYITHOCTH. TOYHOCTH OLIEHKH, I0BEPUTEIbHAS

BEPOSITHOCTb, JIOBEPUTEIHHBIC UHTEPBAJIBI.

2.3 Metoa MakcUMaJILHOTO MeTton MakcuManbHOTO TipaBaononoous. OneHka

MIPaBAONO100Us [apaMeTpOB reHepaIbHOM COBOKYITHOCTH C
MOMOIIBI0 METOJIa MAKCUMATBHOTO TIPABIOTIO00MSI.

24 [IpoBepka cratuctnyeckux | opmynmpoBka cTaTUCTHYECKUX runores. IIpocteie

TUIOTE3 U CJIOHBbIe Tunote3bl. HyneBas u albTepHaTUBHAS
runote3sl. OmMOKH MepBOro U BTOPOro poja.
CraTucTuueckuii KpuTepuid, HabIoaeMoe
3HAUYE€HUE KPUTEPHUA. Y POBEHb 3HAYUMOCTH.
Kputnueckue obmacti. MOmHOCTh KpUTEPHUSL.
Teopema Heiimana-ITupcona. CpaBHeHHE CpEeTHUX.
[IpoBepka KOHKPETHBIX TUIIOTE3.

2.5 AHanu3 CTaTUCTUYECKUX AHanu3 cratucTuuecKkux cpsazeil. Koppensiunonuslit

ananu3. [lapHbIil, MHOXXECTBEHHBIN K03 pummeHT
Koppemsinuy. JIoxkHas Koppesnus, 4aCTHBIN
KO3 PHUIIUEHT KOPPEISAIUH.

2.3. TemaTnueckuii VIAH NPAKTHYECKUH 3AHATHH

No

TeMbl MPaKTUYECKUX 3aHATUI TpynoemMkocTs,

qac

[IpocTpancTBO 3meMeHTapHBIX uCcX0A0B. CoObiTHsA. Anredpa COOBITHI.
BepostHocTHOE TTpocTpancTBo. KoMmOmHaTOpHKA.

4

3aBUCHMBbIE W HE3aBHCHMBbIE MOMAPHO M B COBOKYMHOCTH CIIy4aiHbIe
coObITHA. Y croBHas BeposTHOCTH. DopMmyra mosHoH BeposTHOCTH U baiieca.
TeopeMsl CII0’KEeHUS M YMHOXKCHHS.

[onsTue cayvaitHoil Benn4uuHbI. J{uckpeTHble cirydaiinbie BeanduHs! (JICB).
Pacnpenenenne JICB: beprymin, OuHOMHaIbHOE, TEOMETPUYECKOE,
Ilyaccona. Teopema Jlammaca. UYwucnoBeie xapaxktepuctuku JCB:
MaTEMaTHYECKOE OKUIAHNE, TUCTIEPCHSL.

HenpepriBable ciydvaitapie BenuunHbl (HCB). ®DyHKIUS M IUIOTHOCTH
pacnpeneneaus HCB. BeposTHOCTHBINM cMBICT (DYHKIMH W TUIOTHOCTH
pactpeneneHusi.  YucnoBele — xapaktepuctuku ~ HCB:  mMoMeHTHI,
MaTEMaTHYECKOE OXKHIAHWE, JHUCHEPCUs, CTaHIApTHOE OTKIOHEHHE,
aCUMMETpHs], IKCIIECC.




Hopwmanbroe pacnpenenenue, ero mapamerpsl. CyMMa IBYX HE3aBUCHMBIX

5 HOPMaJIbHO  pAaCHpEeNeNEHHbIX CIy4allHbIX BeNWYWH. lleHTpanbHad 4

npesienbHas TeopeMa.

Cucrema nByX ciy4aiHbIX BenurH. OYHKINS U TUIOTHOCTH PaclpeIeIcHHus

JIBYMEpHOW ClIydyalHOM BEJMYMHBI. YCJIOBHBIE 3aKOHBI pacIpeiesiCHUs. 4

VYcnoBHBIE MaTeMaTHUECKHE OXXHUIAAHUSA. 3aBUCHMBIE M HE3aBUCHMBIE

ciyvaiiHbie BeanuuHbl. KoBapuariusi, KOppensius.

I'enepanbhas coBokymHocTh. CiydaiiHast BBIOOpKa W BbIOOpKa. [lm3aitnH 4

HCCIIETOBAHUSI.

OnucarenbHblE CTAaTUCTUKKA. MeToad MOMEHTOB. TodeyHble OLIEHKH

8 MapaMeTpoB  TIEHEpPaNbHON  COBOKYIHOCTH. ToyHOCTP  OLIEHKH, 4

JIOBEpUTEIIbHAs BEPOSITHOCTb, JOBEPUTEIHHBIE HHTEPBAIIBL.

9 Meroa MakCUMaIBHOTO TIpaBaomoaoous. OreHkKa mapaMeTpoB 4
TeHepaJIbHOM COBOKYITHOCTH C ITOMOIIIbIO METO/1a MAaKCUMAaJIbHOTO

IPaBIONO00MS.
DopMyIHpPOBKA CTATUCTHUECKUX THIOTE3. [IpocThie U CI0KHBIE THIIOTE3HI.

HymneBas u anbrepHaTuBHAS TUNOTE3bl. OMIHMOKY MTEPBOTO U BTOPOTO POJA.
10 CraTucTuyeckuil KpuTepuii, HabIr01aeMOoe 3HaAYCHHUE KpUTepHsl. Y POBEHb 4
3HaunMOCTH. Kputrueckue oomactn. MomHoCTh Kputepus. Teopema

Heiimana-ITupcona.CpaBuenne cpeanux. [IpoBepka KOHKPETHBIX THIIOTE3.

AHanu3 cratuctuueckux cBszed. KoppensauuonHeld anHanu3. I[lapHbii,
11 | MHOXecTBeHHbIM K03(hunMeHT Koppemsiuuu. JIoKHas KOppensius, 4
JaCTHBIA KOADDHUITMEHT KOPPEIIAIHHN.

Perpeccuonnsie mozenu. OTO60p NMPHU3HAKOB, JTOBEPUTENIbHBIE MHTEPBAIbI
12 | o mapameTtpoB. BpiOOp Hammydmied MoAenM € HCHOJIB30BaHHEM 4
nH(MOPMAIMOHHBIX KpUTEpHeB (HanpuMep, AKasKn).

AHanmu3 BeDKHBaeMOCTH. LleH3ypupoBaHHbIe HA0IOIeHAS. Ta0HITHI )KU3HH.
13 | Kpurepuii Kannmana-Maiiepa. Mojiens mporopiroHaibHbIX puckoB U Kokc- 4
perpeccusl.

64

2.4. TemaTuuyecKuil IJIaH J1aA00PATOPHBIX PadoT
He npenycmorpeHsl

2.5.CamocrosiTeqibHasi padoTa CTyIeHTa
JlanHbIi B pabOThI HE IPELYCMOTPEH YUE€OHBIM IIIIAHOM.

3. O0pa3oBaTesibHbIE TEXHOJIOTUH

[Ipu mpoBeneHuMM  y4eOHBIX  3aHATHUM  HCHOJB3YIOTCA  TPaIULMOHHBIE
oOpa3oBaTeNbHbIE TEXHOJIOTMH - JIEKIMM B COUYETAHUM C TMPAKTUYECKUMHU HU
1a00paTOPHBIMM  3aHATHSIMHM,  COBPEMEHHbIE  0Opa3oBaTelbHbIE  TEXHOJOTHUH,
HampaBlieHHbIE HAa OOECIeYeHHE pa3BUTHA Yy OOYYAIOUIMXCS HABBIKOB KOMAaHJIHOM
paboThl, MEKINYHOCTHOM KOMMYHUKALIUU, TMPUHIATHS PEHICHUN, JTUAECPCKUX KadeCTB:
paboTta B KOMaHjie, MpoOIeMHOE OOyUYEHUE.

B xadecTtBe 0CHOBHBIX (hOpM pabOTHI CTYACHTOB MPEIIOIaracTcs aHATUTHIeCKast
o0paboTka TeKkcTa (aHHOTHMPOBAaHHE, KOHCIEKTHUPOBAHME); paboTa €O CHPaBOYHOMN
JUTEPaTypoOii; BHIMOJTHEHUE WHIWBUIYaIbHBIX 3a/laHuii; paboTa B 3JIEKTPOHHOU cpene
LMS Moodle.



4. OueHnBaHue pe3yJbTaTOB 00y4eHUs

OnenuBanue pe3ysbTaToB 00yUeHUS MO AUCIUIUIMHE OCYIIECTBISIETCS B paMKax
TEKYILIEro KOHTPOJISI yCIeBAEMOCTH, ITPOBOJUMOTO MO OaNIbHO-PEUTUHIOBOM cHUCTEME
(bPC), u mpoMexyTOUHO# aTTeCTalluH.

Tekyluii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISIETCA B TEUEHUE CEMECTpa,
BKJIFOYAET: 3aIIUTHI JJAOOPATOPHBIX PabOT, YCTHBIE OMPOCHI MO TeMaM MPAKTUYECKUX
3aHATHUM.

NTOroBoii OLEHKOW pPE3yJIbTATOB OCBOCHUS JWCLUIUIAHBI SIBJISIETCS OLIEHKA,
BBICTaBJIEHHAsl BO BpEMs MPOMEXYTOUYHOM aTTecTaluyd OoOydarolerocs (dK3amMeH) ¢
YYETOM PE3YyJbTaTOB TEKYILEro KOHTPOJIsA ycneBaemocTH. [IpoMexxyTouHas aTTectanus
B ¢dopme »5K3aMeHa MPOBOJUTCS YCTHO 1Mo Owmieram. Ha 23Kk3aMeH BBIHOCSTCS
TEOPETUYECKHE W TPAKTUUYECKUE 3aJaHus, MPOopadOTaHHbIE B TEUCHHE CEMECTpa Ha
y4eOHBIX 3aHATUSAX H B TPOILECCE CaMOCTOSITEIbHOM paboOThl O00ydYarOIIUXCS.
DK3aMeHAIlMOHHbIE OWJIEThI COAEpXKaT 2 TEOpEeTUYECKUX 3amaHui u 1 3amaHue
MIPaKTUYECKOTO XapakTepa.

OO6001IeHHbIE KPUTEPUM M IIKajda OLICHUBAHUS YPOBHS CHOPMUPOBAHHOCTHU
KOMIIETEHUIUU (MHAMKATOpAa JOCTHXKEHUS KOMIIETEHLIMH) TI0 HUTOTaM OCBOCHHS
JTUCLUUILINHBI:

Thiamm- O06001IeHHbIE KPUTEPHUH U LITKAJIA OLICHUBAHHS PE3YJIETATOB 00YUCHHUSI
pyeMEbIe HEYJI0BJIETBO-
pe3yILTATH PHTEITHHO YAOBJIETBOPHUTEIHHO XOpOoIIOo OTIINYHO
0o0yueHMI
HE 3a4TEHO 3a4TeHO
. MuHuUMaIbHO YpoBeHb 3HAHUN B .
YpoBeHb 3HAHUI N YpoBeHb 3HaHUN B
HIKE MUHMMATBHBIX | * o IMPIH obreme, o0beMe
TTonHoTa N YPOBEHb 3HAHUM, COOTBETCTBYIOIIEM ’
. TpeOOBaHMIA, UMEIOT COOTBETCTBYIOIIEM
3HaHUMI uMeeT porpamMmme, UMeeT
MecTO TpyObIe MporpamMMe MOATOTOBKH,
MECTO MHOTO MECTO HECKOJIHKO
OIIHIOKH 6e3 orndok
HErpyOBIX ONMTHOOK HETpyOBIX OMHOOK
IIponeMoHCTpUpOBaH
IIpogemMoHCTpUpOBa | BI BCE OCHOBHEBIE
IIpu pemenun IIponeMoHCTpUPOBaHEI
HBI OCHOBHBIC YMEHUsI, PEeIIeHbI BCe
CTaHAAPTHBIX 3a/1a4 BCE OCHOBHBIE YMEHMUH,
YMEHHSI, PeIeHBI OCHOBHBIE 3aJ[a4H C
HE peIIeHbI BCE OCHOBHBIE
TUIIOBBIC 3a7a4d HErpyObIMH
Hanmaune MIPOJIEMOHCTPHUPOBA 6 5 3a/1a4¥ C OTAENbHBIMA
. ¢ HerpyObIMu OITMOKaMH,
yMEHUH’ HBI OCHOBHEIE HECYIIIeCTBCHHBIMU He-
OINOKaMH, BEITIOTHEHBI BCE
YMEHUS, UMEIOT JI0Y€TaMU, BBITIOTHEHBI
BBITIOJTHEHEI BCE 3aJIaHMs B TTOJIHOM
MecTo TpyObIe BCE 33J]aHHA B MTOJTHOM
3aJaHusl, HO HE B 00beMe, HO
OIIHIOKH o0Beme
MOJTHOM 00BeMe HEKOTOPbIE
C HeJIoUeTaMHt
IIpu pemenun
Nwmeercs
CTaHJIAPTHBIX 33134 N [IponemoHcTprpoBaH
MUHUMAJIBHBIN Habop
Hanmuuune HE HABBIKOB bI 0a30BBIE HABBIKH IIponeMoHCTpUpPOBaHEI
HaBBIKOB MIPOJIEMOHCTPHUPOBA S —— TIPU PEIICHUN HABBIKU TIPH PEIICHUHN
(B1anenue HbI 0a30BBIC CTaHI;[a THBIX 322124 © CTaHJAPTHBIX 33J1a4 C | HECTaHJAPTHHIX 3a7a4 0e3
OTIBITOM) HaBBbIKH, UMEIOT HCKOTOp ML HEKOTOPBIMHU OIMOOK U HEJIOUETOB
MecTO TpyObIe p HeJ0YeTaMu
OIGKH HelloYeTaMu




XapakTepucTrika cOpMHPOBAHHOCTH
KOMIICTCHIIMHU (MHIUKATOpa

JOCTHXXCHUA KOMHeTeHHI/II/I)

Komnerenmus B
MIOJIHOM Mepe He
chopmupoBaHa.
Nmeromuxcs
3HAaHUW, YMEHHU,

CdopMHupOBaHHOCTH
KOMITIETEHIINHI
COOTBETCTBYET
MHUHHUMAaJIbHBIM
TpeOOBAHUSIM.
HNmMmeromuxcs
3HAaHUW, YMEHHUH,
HaBBIKOB B IIEJIOM
JIOCTaTOYHO JIJIsI

CdopMHUpOBaHHOCTH
KOMIICTCHIIUH B IICJIOM

COOTBETCTBYET
TpeOOBaAHMSIM.

Hmeronuxcs 3HaHUH,

yMEHUM,

CdopmupoBaHHOCTH
KOMITETEHITAH TTOJTHOCTHIO
COOTBET-CTBYET
TpeOOBaHUSIM.
Nmeronuxcst 3HaHNH,

YMEHUI, HABBIKOB U

KOMIICTCHIIU N (I/IH,E[I/IKaTOpa
JOCTUKCHHUA KOMHeTeHHI/II/I)

YpoBeHb CHOPMHUPOBAHHOCTH

HaBBIKOB HaBBIKOB 1 MOTHBALIUU .

pereHus MOTHUBALIMHU B TTOJTHON
HEZOCTaTOYHO JIJIs B I[EJIOM JIOCTaTOYHO

MPaKTHYECKUX Mepe 0CTaTOuHO IS
peteHus JUISL peILCHUS

(mpodeccnoHaTEHBIX PETICHHS CITOKHBIX
MPAaKTUIECKUX CTAHIAPTHBIX

) 3ama4, HO NPaKTHYECKUX
(mpodheccrnoHaTBHBI MIPaKTHIECKUX

TpeOyercs (mpodeccrnoHaNBHBIX )
X) 3a1a4 (mpodeccroHabHBIX)

JONOJIHUTEIIbHAS 3aga4

3a1a4

MPaKTUKA 110

OOJNBUIMHCTBY

MPAKTHYECKUX 3314

Huskuit Hwxe cpennero Cpennuit Bricokuii

IlIkasa OIEHKH Pe3yNbTaTOB 00YUEHHUS MO JUCHUILINHE:

YpoBeHb CHOPMUPOBAHHOCTH KOMITETCHITUU
(MHIUKaTOpa TOCTHIKEHSI KOMITETEHIIHHN)
[a]
o, . . Hmxe o
E S E E Bricokuii Cpennuit Huzknit
=1 5 EE 3arnaHupOBaHHEIE CpEIHEro
T )
S = % o pe3yJIbTaThl [[xana olleHUBaHUsA
2 | 2 EY  obyuenus no
3 =8 3 HEYI0B-
5 = g JUCLIUILINHE YIOBIIET-
Z o R g OTJINYHO XOPOILIOo JIETBOPH-
= BOPHUTEIBHO
TEILHO
3a4TEHO HE 3a4TEHO
3HATh:
Hocratouno
IIOJIHO  3HAET
OCHOBBI
B noanoM 00beMe
OCHOBBI OTIPEIICIICHIS
3HaeT OCHOBBI YposeHb YpoBeHb
OTpeIeICHUS MIPHOPUTETOB . .
OTIpEICIICHIS 3HAHUHI [0 | 3HAHUHM  HIDKE
MIPHOPHUTETOB npoeccruoHan
. | IpuOpUTETOB o TEME MUHUMAaJIbLHBIX
po¢eCCHOHATTEHOM BHOH N N
pohecCHOHANTBH MUHUMAIBHBIA | TpeOOBaHUH
OIIK- | mearempHOCTH . JIeATeIbHOCTH,
OIIK-1 OH JIESITENBLHOCTH
1.1 JOIyCKAeT
MEJIKHE
HETOYHOCTH
MaTeMaTHYECKUE B moiHoM o6beMe | [locTaTouHO
CTPYKTYPBI U | 3HaeT MOJTHO  3HAeT | YPOBEHb YpoBeHb
TIPUHITUTIBI AX | MAaTEMAaTHYECKUE | MAaTEMATUYECK | 3HAHWUMA [0 | 3HAHUM  HWXKE
000011IeHHS Ha | CTPYKTYpBI U | i€ CTPYKTYpHI | TeMe MUHUMAaJIbHBIX
IIOCTPOCHUE TIPUHIIATIBI WX | ¥ TPUHIOUIB | MUHUMAIBHBIA | TpeOOBaHMIMA
BBEIUUCIINTEIbHBIX 00001meHns Ha | uX 0000mEeHus




OJIOKOB HEWPOHHBIX | TIOCTPOCHHE Ha TIOCTPOCHHE
ceTel BBIYMCIIMTENBHBIX | BEIYUCIUTEIBH
OJI0KOB BIX 0J10KOB
HEUPOHHBIX CETEH | HEUPOHHBIX
ceTel,
JIOITyCKaeT
MEJIKHe
HETOYHOCTH
YMETB:
IToka3siBaer
BCE OCHOBHBIC
Honyckaer
YMEHHS
YBepeHHO MHOT'O He yMeeT
MOJIETUPOBATh
MTOKa3bIBACT 2 HEJ0YETOB IIPH | MOJIEITHPOBATH
MOJIEIUPOBAThH HEHpOHHBIE o
2 YMEHHUSI MOJICITUPOBAHN | HEHPOHHBIE
HEHpOHHBIE  CETH cetu .
MOJIEIUPOBAThH U HEUPOHHBIX | CETH
Pa3IMYHBIX THIIOB H 2 Pa3IMIHBIX N
HEHPOHHBIE CETH cereit Pa3IMYHBIX
ITOPUTM THIIOB u
Pa3IMYHBIX THIIOB Pa3IHMIHBIX THTIOB u
o0paTHOTO AITOPUTM
u ANTOPUTM THIIOB U | aJropuT™m
pacnpocTpaHeHHS obpatHOTO
o0paTHOTO aNropuT™Ma obpaTHOTO
OIIUOKHU pacmpocTpaHe
pacrnpocTpaHeHHS obpaTHOTO pacripocTpaHeH
HHUS  OIIMOKH,
omunoKn pacrnpocTpaHe | Us OLIHOKH
JIOITyCKaeT
HUS OIIMOKU
MeJKHe
HEIO0YETHI
BIIAJIETh:
Hemouctpupy | Mmeer OTCYTCTBYIOT
er  0a3oBBIE | MUHHMAaJbHBIE | 0a30BBIE
HAaBBIKU HaBBIKU HaBBIKU
BIIAJICHUS BIIAJICHUS BIIAJICHUS
B nonaaom obbeme A A A
CpeICcTBaMH CpeIcTBaMH CpeIcTBaMu
CpeICcTBaMH BIIaJIeeT
CO3JaHMS U | CO3AaHUS W | CO3JAaHUs u
CO3/IaHus U | cpeicTBaMu
o0OydeHus o0OydeHus o0OydeHus
00yueHUs CO3aHus U 7 ’, ’,
2 . HEHPOHHBIX HEHPOHHBIX HEHPOHHBIX
HEHPOHHBIX ceTel | oOydeHUs . . .
S . | cereit ceret cetelt
Pa3IIYHBIX THIIOB HEHPOHHBIX CeTei
Pa3INYIHBIX Pa3INYHBIX Pa3INYHBIX
Pa3INYHBIX TUTIOB
THUTIOB, THUTIOB, THUIIOB,
JIOITyCKaeT JIOITyCKaeT JIOITyCKaeT
HEKOTOpbIE HEKOTOpbIE rpyobie
HEZ0YeThHI HEZ0YEThHI OIIHUOKHU
Hemouctpupy | Mmeer OTCYTCTBYIOT
er  0a3oBBlEe | MUHMMAaJbHBIE | 0a30BBIE
B nonaom oObeme
HaBBIKU HaBBIKU HaBBIKU
BJasieeT
HaBBIKaMH CO3IaHUS co3/1aHus CO3/1aHus CO3/1aHus
N HaBBIKAMHU . . .
HEeHpOCeTeBhIX JOR—— HEHpPOCETEeBBIX | HEHPOCETEBBIX | HEHPOCETEBBIX
MozeIen . Mozeen Mozeen Mozeen
HEHpPOCeTEeBhIX
SKOHOMHUYECKHX Moereii SKOHOMHYECKH | SKOHOMHUYECKH | SKOHOMHUYECKH
MIPOIIECCOB X TIPOILIECCOB, | X TPOIECCOB, | X  MPOIECCOB
. DKOHOMITHCECIIX JI0TI EK;LT , JI0TI EK;LT , JI0TI cﬁagT ,
MIPOIIECCOB M Y Y
HEKOTOPbIE HEKOTOPbIE rpyObIe
HEZ0YeThHI HEZ0YeThHI OIINOKH
3HATh.
Hocratouno
B momHOoM 00BEME | TTOTHO ~ 3HAeT
KJIACCHUYECKHe U | 3HaeT KJIACCHYECKHe
OIIK YpoBeHb YpoBeHs
- | HeKIaccu4yeckue KJIACCUYECKUE U | H . .
3HaHUHN Mo | 3HAHUW  HIDKE
1.2 MTOIXO/IBI K | HEeKJIJACCHUYECKHE | HEKIIACCHYECK
TeMe MUHUMAITbHBIX
ITOCTPOCHUIO TTOTXOJIBI K | M€ TOIXOMOBI K . N
N N MUHUMAIBHBIA | TpeOOBaHUN
HEHPOHHBIX ceTel IIOCTPOEHUIO MTOCTPOEHUIO
HEUPOHHBIX CETel | HEUPOHHBIX

ceTeH,




AOITyCKacT

MeJKHe
HETOYHOCTH
JocraTouno
MOJTHO ~ 3HAeT
METOBI
B mommHoM 00BEMe 8
METO/IbI MOCTPOEHUS
3HaeT METOBI s
IIOCTPOCHUS YCTOWYHBBIX YpoBeHb YpoBeHb
o MIOCTPOEHUS . .
YCTOWYIHBBIX - aNTOPUTMOB 3HaHUHN Mo | 3HAHUW  HIDKE
YCTOHYHBBIX
AITOPUTMOB o0yueHus TeMe MUHUMAJIbHBIX
aNTOPUTMOB 2 . N
o0OyueHus P HEHPOHHBIX MUHUMAILHBIA | TpeOOBaHUN
HEUPOHHBIX ceTel Y . | cerei,
HEHPOHHBIX ceTeit
JIOITyCKaeT
MEJIKHE
HETOYHOCTH
YMETB:
IToka3biBaeT
BCE OCHOBHBIE
YBepeHHO Honyckaer
YMEHHS
MOKAa3bIBaCT MHOTO He yMeeT
MOJIB30BAThCS
TOJTE30BATHCS YMEHHS HEJ0YETOB MPH | MTOJIE30BATHCS
pa3paboTaHHEI
pa3paboTaHHBIMH I0JIB30BaThCS M MOTESIMH MOJIb30BAaHUM | pa3pabOTaHHBI
MOJCIIAMHU pa3paboTaHHBIMH HEHDOHHIX pa3pabOTaHHBI | MH  MOJCIISIMU
HEHPOHHBIX  CEeTeW | MOIEIsIMH ceTepﬁ s | ME MozenrMH HEHPOHHBIX
UIsT (popManm3aIiii | HeHPOHHBIX ceTei Y — HEUPOHHBIX cereit TSt
u pemieHus | ans I/III?I CIICHIS cereit Uit | popManuzanum
MIPaKTHYECKUX dhopmanmzanmu u p dbopManmmzan | u penreHus
MIPAKTUIECKUX
3a/aq pemreHus - U W PpeHIeHHs | MPaKTHYECKUX
MIPaKTUYECKUX ’ MPaKTHYECKUX | 3a]a4
JIOITyCKaeT
3a1a4 3aa4
MeJKHe
HEJ0YEThI
BIIAJIETh:
Brmageer Ha
JemoHCcTpUpPY
MUHHAMAJIEHOM
€T  BIAJCHUE He BIIaJIeeT
ypOBHE
B moxHOM 00BEME | MaTeMaTUUYECK MaTeMaTUYECKHU
MaTeMaTHYECK
MaTeMaTHYECKUM BIIaJICCT UM amnmnapaTtoM M  anmaparom
UM anmapaToM
amnmapaToM MaTEeMaTHYECKUM | ITOCTPOCHUS HOCTPOCHHS MMOCTPOCHUS
MOCTPOEHUS armapaToM HEUPOHHOU TP N HEUPOHHOH
N N HEHpOHHOH
HEHPOHHOH  CeTH, | TOCTPOEHUS CeTH, cetn CEeTH, METOIaMH
MeTOoJaMHI HEUPOHHOU CETH, | METOaAMHU MeT(;naMM ONTUMU3AIIUH,
OTITUMU3AITUN MeTOoJIaMHI ONTHMH3AIINH, JIOITyCKaeT
ONTUMU3AIIUH,
ONITUMU3AIIUT JIOITyCKaeT rpyObie
JIOITyCKaeT
HEKOTOpbIE OIIUOKHU
HEKOTOpbIE
HEeZ0YeTHI
HEeJ0YEThI
OTCyTCTBYIOT
Hemonctpupy | Nmeer y M
0a3oBbIe
eT 0a30Bble | MUHHMAaJIbHBIC
HABBIKH
HaBBIKH HaBBIKH
B nonxaom o6neme BIIQJICHUS
BIIa/ICHUS BIIa/ICHUS .
N BIIaJIeeT . . TEXHOJIOTHEH
TEXHOJIOTHEN . TEXHOJNOTHEH | TeXHOJOTHen
TEXHOJIOTUEN cOOpKHU u
cOOpPKM U 3aIycka cOOpKHu U | cOOpKu u
N cOOpKH U 3ammycKka 3amycka
Moyen cJ0eB N 3arycka 3arycka N
o N MOJyJIeH  CIIOEB . N MOJyJIeH CIIOeB
HEHPOHHON CceTH B 5 N MonyJen MonyJen 5 N
HEHPOHHOH CETH B HEHpOHHOH
pexkuMe o0ydeHUs u CII0eB CII0eB
pexume . N o . CeTH B PEXHUME
TECTHPOBAHHUS HEHpOHHON HEHpOHHOH
o0OyueHus " o0OydeHus u
CETH B PEXKHME | CETH B PEXKHME
TECTHPOBAHHUS TECTHPOBAHMS,
o0yyeHuss W | OOy4eHHs W
JIOITyCKaeT
TECTHPOBAHUSA, | TECTHPOBARHA, | ' =~
JIOITYCKaeT JIOITyCKaeT by

OLINOKHU




HEKOTOPBIE HEKOTOPBIE
HEeZ0YeThl HEJIOYETHI
3HATB!
JocraTouno
MOJIHO ~ 3HAeT
B noiaoMm 00beMe | OCHOBBI
OCHOBBI TEOpUU | 3HAET OCHOBHI | TEOpUHU
pa3paboTKu TEOPHH pa3paboTKu YpoBeHb YpoBeHb
TIPOEKTOB pa3paboTku TIPOEKTOB 3HAHUU [0 | 3HAHUW  HUXKE
Helpocerel U | IPOEKTOB HelpoceTed U | Teme MHUHHUMAJIbHBIX
HWHTEJJIEKTYalIbHBIX | HelpoceTen W | MHTEUIEKTyal | MUHUMANBHBIA | TpeOOBaHMIA
CUCTEM MHTENJIEKTYaldbH | BHBIX CHCTEM,
BIX CUCTEM JIOITyCKaeT
MEJKHe
HETOYHOCTH
YMETB:
[TokazbiBaeT
BCE OCHOBHBIC
YMEHUA Jomnyckaer
YBepeHHO aQHANIM3UPOBAT | MHOTO
He yMeeT
MTOKa3bIBACT b HEZ0YETOB MPH
aHAJIM3UPOBATH aHaAJTM3UPOBaTh
YMEHHUS Monu(UKanuy | aHAIN3e
MoauduKanuu u . | Momudukanun
aHAJIM3UPOBAThH u HOBBIE | MOIU(UKAITU]
HOBBIE CpencTBa u HOBBIE
Moau(UKANUKM ¥ | CPEICTBA u HOBBIX
MIPOrPaMMHOT0 cpencTBa
HOBBIE CpEICTBA | MPOTPAMMHOTO | CPENICTB
obecrieueHust IS MIPOTPaMMHOTO
MIPOrPaMMHOTO o0ecrieueHus] | MPOTPaMMHOTO
CO3/IaHus obecrnieueHus
N obecrieueHus Ui | Ay CO3/aHus | oOecrieueHUs
HelpocucTeM u . JUIA  CO3/IaHus
CO3/IaHus HEHpocUCTEM | JUIA CO3JaHHA .
HUHTEJUICKTYaIbHBIX . . HelpocucTeM Hu
HEHpocucTeM | | U HelpocucTeM
cUCTeM WHTEIICKTYalb
OIIK- WHTEJUIEKTYalbH | MHTEJUICKTyal | U
HBIX CHCTEM
1.3 BIX CHCTEM BHBIX CHCTEM, | HHTEIUIEKTyalI
JIOITyCKaeT BHBIX CHCTEM
MeJKHe
HEeJ0YEThI
[Toka3siBaer
BCE OCHOBHBIE
Homyckaer
YBepeHHO yMEHUs MHOMO
MTOKa3bIBACT MIPUMEHSTh He yMmeer
MIPUMEHSTh HEJ0YETOB MPH
YMEHHUS MocTeTHNE MIPUMEHSTh
MocJIeIHNe MIPUMEHEHUHU
MIPUMEHSTh TEOPETHUECKU MocyeTHNe
TEOPETHYECKHE U MTOCTIETHAX
MoCJIeAHNE e u TEOpETHUECKUE
MIpaKTHYECKHe TEOPETHYECKU
N TEOPETUYECKUE U | MPAKTUYECKUE Y IIPaKTHYECKUE
JOCTIKEHUN B N X u o
MIpaKTHYECKUe JIOCTIKEHUH B TOCTIKEHUH B
obractu N MPaKTHYECKUX
JOCTI>KEHUN B | obnactu N obnactu
HCKYCCTBEHHOTO JOCTH)KEHUH B
obractu HCKYCCTBEHHO HCKYCCTBEHHOT
HHTEJICKTa B obmactu
HCKYCCTBEHHOTO | TO WHTEIUIEKTa 0 WHTEIUIeKTa B
penieHnu HCKYCCTBEHHO
HHTEIJIeKTa B |B pelieHnu pereHuu
ITOCTaBIICHHBIX T0 WHTEIUIEKTa
penieHnu MTOCTaBIICHHBIX MTOCTaBJICHHBIX
3a/1a4 B peteHnu
[TOCTaBIICHHBIX 3amad, 3a1aq
MIOCTaBJICHHBIX
3a/1a4 JIOITyCKaeT
3a1aq
MEJIKHE
HEeZ0YeThHI
BIIAJICTh!
HaBbIKamMu cOopku 1 | B momroM obweme | emonctpupy | Mmeer OTCyTCTBYIOT
3alycka  MOAYJEH | BrIaxeeT eT 0a30BbIC | MUHMMAaJbHBIC | 0a30BbIC
CIOEB  HEHPOHHOH | HaBBIKAMU COOPKU | HABBIKH HaBBIKH HaBBIKU COOPKH
CeTM B  peXuMe | 3amycka | cOOpKH U | cOOpKu u|Hu 3arycka
o0y4eHus U | MOOynell  cioeB | 3amrycka 3arycka MOJyJIel CIOeB
TECTUPOBAHUS HEUPOHHOU CeTH B | MoAyJei Moayiaei HEUPOHHOU




pexunmMe CIIOEeB CIIOeB CEeTH B PEKUME
o0y4eHus U | HEMpPOHHOM HEHpOHHOH o0yueHHs u
TECTUPOBAHHUS CEeTU B PeXKHUME | CETH B PEKUME | TECTUPOBAHUS,
oOydeHuss ® | oOOydeHUsT | | JOITyCKaer
TECTUPOBAHMS, | TECTUPOBAHUS, | TpyObIe
JOyCKaeT JIOyCKaeT OIUOKH
HEKOTOpBIE HEKOTOpHIE
HEZ0YeTHI HEZ0YeThHI
E€MOHCTpH Nwmeer
A pHpYy OTCyTCTBYIOT
er  0a30BBlE | MUHHMAaJbHBIC
6a3oBbIe
HaBBIKH HaBBIKH
B monHoM o0Beme HaBBIKH
WCTIONB30BaHH | MCTIOJIB30BAHH
HaBBIKAMHU BIIaJIeeT i a WCTIOTh30BaHUS
HCTIONIb30BAHUS HaBBIKaMH WHHOBAIIMOHHO
WHHOBAIIMOHH | MHHOBAI[MOHH
HWHHOBAIIHOHHOTO HCTIOJIb30BaHHUS oro oro ro
MIPOTPaMMHOTO HWHHOBAIIHOHHOTO MPOrpaMMHOTO
MPOTPaMMHOTO | TIPOTPAMMHOTO
obecriedueHuss sl | IPOTPAMMHOTO obecrnieueHus
obecrieueHust | obecrieueHus
peleHus obecrieueHus st UL pelIeHUs
JUIA  pelIeHHs | JUId pelleHHs
Mpo¢eCCHOHANBHBIX | PELIeHUs npodeccuoHanb
npodeccuonan | mpodeccruoHal
3amaq po(hecCHOHANTBH HBIX 3ajad,
BHBIX  3aJady, | bHBIX  3ajad,
BIX 33/1a4 JIOITyCKaeT
JIOITyCKaeT JIOITyCKaeT -
HEKOTOPBIE HEKOTOPBIE by
omnoOKu
HEIOYETHI HEJIOYETHI
OIIK- | 3Hath:
2.1
3a7a4u B | Ha BBICOKOM | 3HaeT 3amauu B | Jlomyckaer He 3HaEeT
npodecCHOHANBEHON | ypOBHE 3HaeT | mpodeccroHan | rpyOsie 3a7a4um B
cdepe 3a/1a4un B | bBHOM  cdepe, | ommOKu B | mpodeccroHanb
podeCCUOHANBH | TOITyCKaeT 3amagax HO¥ cdepe
oii cepe HE3HAUUTEIbH | MpodeccHoHal
bI€ OIIMOKHU bHOH
JeSITEeTbHOCTH
Nwmetn
3Haer
3Haer HEKOTOpbIE
MaTeMaTH4ecKue
MaTeMaTHYeCK | TMPE/CTABICHH | 1o sHaeT
MaTeMaTHYeCKHe CTPYRIYPH " | me cTpyKTYpEL | 5 | maremaruuecku
CTOVKTVDLL " AJITOPUTMBbI UX | 1 aJropuTMbl | MAaTEMaTUYECK e CTOVKTVDB M
PYXTYP 0000IIeHrs  Ha | UX O0OOMIEHHS | MX CTPYKTypax TPYKTYP
ANTOPUTMBI ux A ocThoerme | 1 anropmmvax | FIFOPATMBL  HX
0b00merks Ha | TOSTPOSHLE BBI‘-II/ICJETCJ‘ILH ux 0606pII_IeHI/I$[ 0bobmermi  ra
IIOCTPOEHUE BBIMHCIUTEIBHBIX IIOCTPOEHUE
BIX OJIOKOB | Ha TOCTPOCHUE
BBIYUCITUTEIHHBIX 0J10KOB . BBIYHCIATEIHH
0JIOKOB HEUPOHHBIX i y | TCMPOHHBIX R 0JIOKOB
N P HEHUPOHHBIX CCTCH | ¢ ooy, BIX OJIOKOB o
cereit . HEHPOHHBIX
JIOIyCKaeT HEHPOHHBIX .
u . ceret
HE3HAUUTEIbH | ceTeil,
HUHTEJUIEKTYaJIbH
bl OINOKHU JIOITyCKaeT
BIX CHCTEM
OLTMOKH
3Haer
3HaeT OCHOBHEIe | OCHOBHBIE Hmets He 3HAET
METOJIBI U | HEKOTOPBIE METOTBI u
OCHOBHBIE METOAbI 1 | MCTOJBI u A p A
AJITOPUTMBI MPEICTABICHH | aJrOPUTMBI
ANTOPUTMEI QITOPUTMBL
6 rIIy0OKOT0 S0 METOABl U | TITyOOKOroooy4
[IyOOKOro rIIyOOKOTO 06 6
yaeHus, AITOPUTMEI SHUTITYOOKHX
o0y4eHus 6 .
00y4CHHUA JIOTTyCKaeT TIyOOKOTO HEUPOHHBIX
HE3HAUUTEIbH | 00y4eHH cere
bIe OINOKHU

YMETh:




COCTAaBIIATh HemoHcTpupyer YwMmeer Homyckaer He yMeeT
AJITOPUTMBI JUIS | BHICOKOE yMEHHe | COCTAaBIATh rpyObIe COCTaBJISITh
penieHus COCTABIIATH QJITOPUTMBI OMMOKK TIPU | QITOPUTMBI IS
AITOPHTMBL T JUI PEIIeHUs], | COCTABIICHUH | PEIIeHUs
JIOITyCKaeT aNTOPUTMOB
PeIICHIA HE3HAYMTEIbH | JUIS PEIICHUS
bIC OIMOKHU
MOJEIUPOBATh Vwmeer Ha 85- VYmeer Ha 70- | YMmeer Ha 55- | YMmeer HIDKE
HEUpPOHHBIE  CETU | 100% 84% 69% 55%
Pa3IUYHBIX THIIOB H MOJICJIMPOBATh | MOJICIMPOBATh | MOJICITHPOBATH
aNrOpPUTM MOJIEIUPOBATH HEUPOHHbIE HEUPOHHBIE HEUPOHHbIE
obpaTHOro HelpoHHble ceTn | CCTH CeTH CETH
pacrnpocTpaHeHus pasHuHbIX THITO | PASTHHIHBIX Pa3IMYHBIX Pa3IMYHBIX
OIINOKHU THUTIOB U | TUIIOB U | THUIIOB u
U aITOPUTMBI WX
ANITOPUTMBI WX | QITOPUTMBI MX | aNTOPUTMBI HX
oby4enus o0y4eHus o0OyueHHs o0yueHHs
BJIaJIETh:
MaTeEMaTUYECKUM Nmeer 85- 100% | Umeer 70-84% | Umeet 55-69% | Imeer  HuUxKe
armapaToM HaBBIKOB HaBBIKOB HaBBIKOB 55% HaBBIKOB
MTOCTPOCHUS OIITHMU3ALMH ONTUMU3AIUN | ONTUMHU3AIUU | ONTUMHU3AIUU
HEHPOHHOH  CeTH, HeHPOHHEIX ceTelt HEHPOHHEIX HEHPOHHBIX HEHPOHHBIX
MeTOoJIaMHI cerer cere cerer
ONTHUMU3AIINH, B
TOM quCIe
TPaJeHTHBIA CITYCK
c HUMITYJIBCOM,
anroput™m  ADAM,
RMSProp u T.0.
TEXHOJIOTUEN Nwmeer 85- 100% | Umeet 70-84% | Umeet 55-69% | Umeer  HmKE
COOpKM M 3aIlyCKa | gaBhIKOB COOpKM | HABBIKOB HaBBIKOB 55% HaBBIKOB
MOELyIICfI _ CHOB |y sanyeka cOOpKu u | cOOpku u | cOOpKu u
HEHPOHHOH CeTH B MOMyIeH ciToen 3amycka 3arycka 3amycka
pexuMe 00yUeHUS U 4 . MoyJen Moyen MOJyJIel CIOoeB
TECTHPOBAHUS HCHPOHHOM CCTH | o150 CJIOCB HEeHpOHHOI
HEUPOHHOU HEUPOHHOU CeTH
CeTH CeTH
OnNnK- 3HATh:
2.2
IIporpammuele B nonxnom 3Haer 3Haer YpoBeHb
CPEICTBa PEIICHUS | oGpéMe 3HACT MpOrpaMMHBIC | MPOTPAMMHBIC | 3HAHUH  HIDKE
po(hecCHOHATBHBIX TPOrpaMMHEIE cpeacTBa cpencTBa MUHUMAITbHBIX
3amady = B cdepe cpecTBa pelieHus pelieHus TpeOOBaHMIA,
WHPOPMALUOHHBIX npodeccuoHan | mpoeccHoHaa | UMEIOT  MECTO
TEXHOJOTHI pelicHus BHBIX 3a/ad B | bHBIX 3a/1a4y B | TpyObIe
po(heCCHOHANBH chepe chepe OIIGKH
BIX 327124 B cepe nHGOPMAIMOH | HH(OPMAIUOH
WH(POPMAITMOHHBI | HBIX HBIX
X TeXHOOTHiA TEXHOJIOTHUH, TEXHOJIOTUM, I
JIOITyCKaeT OITyCKaeT
HE3HAYUTEIbH | MHOTO OIIUOOK
ble OINOKHU
(hperiMBOpKH 3HaATh IPUHIAIG | 3HAET 3naeT 6azoBbie | He 3HaeT
[IyOO0KOTO0 (yHKIMOHNpOBaH | OCHOBHbIE MPUHIIUIIBI MPUHIIUIIOB
o0yueHus,  Takue | ,o dpeitvBopkop | TPHHIHIIBI (YHKIIMOHUPO | pabOTHI
kak PyTorch wu NIy GOKOTO (GYHKOMOHUPO | BaHUS OXHOTO | (hpeHMBOPKOB
Tensorflow BaHU u3 TIyOOKOTO
00y4enns, ¢peiiMBOpKOB | ppeiiMBOpKOB | 00ydYeHHUs
PyTorch u r1y60KOro r1y60KOro




Tensorflow, ux o0OydeHwus, o0OydeHus,
0COOEHHOCTH JOITyCKacT Harp.,
HezHauutedbH | PyTorch wnm
BIE€ OLLIMOKHA Tensorflow, 10
MyCKaeT MHOT'O
OommOOoK
YMETh:
cO37aBaTh Ha BeicOKOM Jomyckaer YmMmeer He yMeeT
MPOrpaMMHBIC YPOBHE CO3/1aeT OMMOKK TIpU | IPOTPAaMMHBIE | CO3/1aBaTh
CPE/CTBA  PEIICHHS | 1o rnaniviEe CO3JTAaHUHN cpencTsa MpOrpaMMHbIe
3aja4 MPOTPAMMHBIX | PEIICHUS cpezacTBa
A . | cpemcTBa porp P pel
poheCcCUOHATBHON Cpe/CTB 3aau B | peuicHus 3a1ad
cdepe, B Tom umcie | PEHCHHASAATB 1 oropyg npodeccuoHan | B
¢ wucnonb3oBanuem | MPOPECCHOHANBH | 3374y B | bHOU  cdepe, | mpodeccroHab
COBPEMEHHBIX oii cdepe, B TOM npoh)eCCHOHAN | JOMyCKaeT HOIl cdepe, B
VHTEIUICKTYaJIbHBIX | 9HCIE C BHOU c(epe, B | MHOTO OIIMOOK | TOM 4YHCIE C
TEXHOJOTUI HCIIONB30BaHKMeM | TOM 4HCIE ¢ HCTIOJIb30BaHKE
COBpEMEHHBIX WCIOJIb30BaHH M COBPEMEHHBIX
eM WHTEIUICKTYalb
HHTEJUIEKTYaTbH
- COBPEMEHHBIX HBIX
bIX TCXHOJOTHH WHTEJUIEKTYaT TEXHOJIOTHH
BHEBIX
TEXHOJIOTU
OTIPEICIATh IMponemonctpupo | Ipoaemonctp | Ipomemonctp | Ipu pernenun
WHXCHEPHBIC BaHbI BCC HMPOBaHbI BCE HMPOBaHBI
METO/IBI, OCHOBHBIC OCHOBHBIE OCHOBHBIC CTaHIapTHRIX
3a7a4 HE
HEOOXOMUMBIE U1 | yMEHHUSI, PEIIeHbl | YMCHUS,
_ yMeHHs! MPOJEMOHCTPH
2
HCCIICIOBAaHUN U BCE OCHOBHBIC pellIeHBI BCe o POBAHEI
pellICHHS HAYYHBIX | 33]a4U C OCHOBHBIC p OCHOBHEIE
3aja4 OTJCTHHBIMH 3a7a4u ¢ THIIOBBIC YMCHUS, HMCIOT
HECYIIECTBEHHBIM | HETPYObIMU 3afiaun MecTo TpyOble
W HEeOYETaMH, OIIMOKaMH, OLIHOKH
Cc HerpyOsIMU
BBITOJTHEHBI BCE BBITIOJTHCHBI OLIMOKAMH,
3a1aHHus B BCC€ 3a1aHUA B BBITNIOJITHEHBI
MOJTHOM 00BeEMe MTOJIHOM BCE  3aJaHWs,
o0beMe, HO HO  HC B
HEKOTOpPBIE C TIOTHOM
o0Bpeme
HeJ04YeTaMu
YwMmeer Ha 85-
YwMmeer Ha 70-
100%
CO3/1aBaTh, °

MIPOBOJIUTE OTJIAJKY

MPOTPaMMBI
[IOCTaBJICHHY O

3aaqy € y4eTOM

MOCTIEHUX
TEOPETUUYECKUX
MPaKTUYECKUX

JIOCTHKEHHH B
obnactu
HUCKYCCTBCHHOI'O
HHTEIEKTA

cO3/1aBaTh, U
TIPOBOTIUTH
OTIAJIKy
MIPOTPaMMBI TIOJT
MIOCTaBJICHHYIO
3a/1auy ¢ y4eTOM
MMOCTECTHUX
TEOPETUYECKUX U
MIPaKTHYECKUX

JOCTHIKEHUI B
obnactu
I/ICKyCCTBeHHOI‘O
HHTEIUIEKTa U

84%
co3/1aBaTh, U
MPOBOJIUTH
OTJIATIKY
MPOrpaMMBbI
o
MTOCTABJICHHYIO
3a/aqy C
YIETOM
METOJIOB

HUCKYCCTBCHHO
T'O UHTCIIJICKTa
nu

Vwmeer Ha 55-
69%
CO3[1aBaTh, U
TIPOBOIUTH
OTIATKY
MIPOTPaMMBI C
HpI/IMeHeHI/IeM

HUCKYCCTBCHHO
TO UHTCIIJICKTa

VYmeer HIKe
55%
C03[1aBaTh, U
MIPOBOIUTH
OTIATKY
MIPOTPaMMBI C
HpI/IMeHeHI/IeM

HUCKYCCTBCHHOTI'
O UHTCIIJICKTa




HUCKYCCTBCHHOI'O

HUCKYCCTBCHHO

HHTEIJIeKTa r0 UHTEJUIEKTa
BIIAJIETh!
METOAAMH IIponemoncTpupo | Bnaneer [noxo YpoBeHb
pa3paboTku BaH BBICOKHH METOJaMHU BIIAJIEET, BIIa/ICHUI HUXKE
MIPOTPaMMHBIX YpOBEHBb pa3paboTku JIOITyCKaeT MHUHUMAaJIbHBIX
CPEICTB  PEIICHUS | BIAJCHUS MPOrpaMMHBIX | MHOTO TpeOOBaHM
3a1aq B | METOJaMH CPEICTB omunodoK
npodeccnoHaIbHON | pa3paboTku pereHus
cdepe, B TOM YHCIIE | IPOTPAMMHBIX 3aj1a4 B
C HCIHOJB30BAaHHEM | CPEJICTB peIIeHHs | MpodeccHoHa
COBpPEMEHHBIX 3a/1a4 B bHOH cdepe, B
HUHTEJUICKTYAIBbHBIX | IpodecCHOHaIbH | TOM YHUCIE C
TEXHOJIOTUI oii cdepe, B TOM HCIIOJIb30BaHU
YHCIIE C eM
WCIIOJIb30BaHUEM | COBPEMEHHBIX
COBPEMEHHBIX MHTEIIEKTyal
HMHTEIJIEKTYalbH | BHBIX
BIX TEXHOJIOTUH TEXHOJIOTHH,
JIOITyCKaeT
OIINOKHI
MeTtoukoil o63opa | [Ipogemonctpupo | [Ipogemonctp | Mmeercs [Ipu pemenun
W aHalln3a HAy4YHOW | BaHBI HABBIKY NIPH | HPOBAHBI MUHUMAIIBHBIA | CTaHIAPTHBIX
JUTEpaTyphl U | peueHuu 0azoBbIe Habop 3aja4 He
TEXHUYECKON HECTaHIaPTHBIX HaBBIKH IIPU HaBBIKOB JUIA MPOAEMOHCTPH
JOKYMEHTallu! 3aja4 6e3 peleHuu perieHus pOBaHbI
omKOOoK U CTaHAAPTHBIX | CTAaHJAPTHBIX | 0a30BBIE
HEJ0YETOB 3a1a4 ¢ 3a1a4 ¢ HaBBIKH, UMEIOT
HEKOTOPBIMHU HEKOTOPBIMHU MecTo rpyOsie
HeJo4YeTaMu HeJo4YeTaMu oOKH
Nnmeet 70-84% | Umeet 55-69% | UmeeT Huxke
Nmeer 85- 100% | HaBBIKOB HaBBIKOB 55% HaBBIKOB
HaBBIKOB WCIIOJIb30BaHM | MCIIOJB30BAHHU | MCTIOJIB30BAHUS
CpeICTBaMH HCIIOJIb30BaHMS sl CPEACTB sl CPEACTB CpEICTB
CO3/IaHus U | CpeACTBaMH CO3/1aHus, CO3/1aHus, co3/1aHus,
o0y4eHus CO3/1aHu4, 00y4eHus u 00y4eHus u 00y4eHus u
HEHpPOHHBIX  ceTel | o0ydeHus u TECTUPOBAHMS | TECTUPOBAHMS | TECTHPOBAHMS
pa3IMYHBIX TUIIOB TECTUPOBAHUSA HEUPOHHBIX HEWPOHHBIX HEWPOHHBIX
HEUPOHHBIX CETEH | ceTei cereit cereit
Pa3IMYHBIX THIIOB | Pa3JINYHBIX Ppa3IMYHBIX pa3IMYHBIX
TUTIOB TUTIOB TUTIOB

OueHoYHbIE MaTepUAIIbI
IPOMEKYTOUHON aTTeCcTallU
JUCLUIIMHBIL.

IUI IIPOBEIAEHMS TEKYLIEro KOHTPOJI yCIIEBAEMOCTH U
npuBegeHsl B Ilpunoxenun k paboueil mporpamme

[TosHBIA KOMIUIEKT 3aJaHUd W MaTEpPUAIIOB,

OLICHMBAHUS pE3yJbTAaTOB OOYy4YeHHUs 1O JUCUHUILIMHE,
pa3zpaboTunke B OyMaXHOM U 3JIEKTPOHHOM BH/IE.

HEOOXOAUMBIX IS
XpaHUTCS Ha Kadeape-




5. YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE O0ecreuyeHre JUCHUIINHbI

5.1.Y4yeOHO-MeTOAMUYECKOE 00€ecIIeueHHue

OcHOBHag JIUTEPATYPA

Bun
Kon-Bo
3 aHHA Mecto I'o Anpec SK3EMILIISI-
Ne | ABrop(sl | Haumeno- | (yueOHUK, U3JIaHus, A AP
U3JIaHU AIIEKTPOHHOTO poB B OUO-
/T ) BaHHE ydueOHOe M3/1aTeNbCT
[0cobHe 50 o pecypca JHOTEKE
’ KI2Y
ap.)
M.:
BEe1eHe Hanmonannp
Eapciuii I1[3 4ebHoe HBI 1 https://e.lanbo
1 A I;S HEHDOHHLL Zloco Gute OtkpseiTenid | 2016 ok.com/book/
- p VHnBEpCHT 100684
€ ceTu
eT
"MHTYUT"
PocTon Hcgﬁfgm https://e.lanbo
2 R CH HOHDOHHLL yuebnuk | CII6.: Jlans | 2019 ok.com/book/
e p 122180
€ ceTn
I[OHOHHI/ITCJILHEUI JUTEPpATYpa
Bun Kom-Bo
U3IaHUusA Mecto
No I'on Anpec SK3EMILISI-
Haunmeno- | (yueOHUK, W3/1aHMS,
n/ | ABTop(bI) W3JIaHU | DIJIEKTPOHHOIO poB B Oub-
BaHUE yaebHoe U3J1aTENbCT
1| [ocobe 5o s pecypca JMOTEKE
’ KI'DY
2p.)
M.:
Bsenenue Hanmonans
Cepenerc B 4eBHoe HBI 1 https://e.lanbo
1 P porpamMmm Y OtkpeiTeiit | 2016 ok.com/book/
4. nocooue
Yp OBaHHE YHuBepcur 100703
Ha Python eT
"UHTYUT"
[IpakTuky M.:
M TI0
ATTODHTM Hamumonans
X axaes sa FI)/H/I " 4ebiioe HBI i https://e.lanbo
2 A . 0;1 AN ioco Sue OTKPBITHIHA 2016 ok.com/book/
T porp YHuBepcur 100377
1P eT
OBAHUIO " "
Ha Python UHTYAT
5.2. HWupopmaunonHoe odecnevyeHue
6.2.1. DJIEKTPOHHBIC U HHTEPHET-PECYPCHI
Ne
HanmeHoBaHHE AIIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika

/o




1 | DnekrpoHHO-OMONMHMOTEYHAsI cucTeMa «JlaHb» https://e.lanbook.com/

2 | DnexTpoHHO-0MOIMOTeUHas cuctema «book.ruy https://www.book.ru/

6.2.2. IlpodeccrnoHabHBIE 0a3bl JAHHBIX

Ne HaumenoBanue npogeccrnoHaIbHbIX Pexxum
Anpec
n/m 0a3 JaHHbBIX JocTyna
1 | EamHoe oxHO nocTtyma K 00pazoBaTeIbHBIM http://window.edu.ru/ http://window.ed
pecypcam u.ru/
2 Oobmepoccuiickuilt MaTematnyeckuii mopran | http://www.mathnet.ru/ Egtp Iil/l//www.math
3 ITnarpopma SpringerLink www.link.springer.com :v::)vnx;.hnk.sprlnge
4 | Hayunas AJIEKTPOHHAS oubnmoreka ey e
¢LIBRARY RU http://elibrary.ru http://elibrary.ru
> | zbMATH www.zbmath.org www.zbmath.org
6.2.3. UndopManimoHHO-CIPAaBOYHbIE CUCTEMBI
Ne HanmenoBanue nHbopmMannoHHo- Abec Pexcm
/i CIIPaBOYHBIX CHCTEM P nocTyma
! «KoHCYBTaHT TUTFOCH http://www.consultant.ru/ http://www.consu
Itant.ru/

6.2.4. JIMLICH3MOHHOE U CBO6OI[HO PacpoCTpadHiaACMOC ITPOTrPaAMMHOC oOecneueHue
AU CTIMTTIIIMHBI

Ne HaumenoBanue PexBu3nthI
0 /I1 MIPOrPaMMHOTO Ornucanve TIOITBEP K TAFOIITUX
obecreyeHus JTIOKYMEHTOB
3A0
Visual Studio "CodrJlaitnTpeiin"
1 Professional 2013 T —— Ne2014.1610 oT
Russian OLP NL 05.11.2014
AcademicEdition Hewnckor. paso.
beccpouno
3A0
Office Professional "CodrJlaitnTpeiin"
) Plus 2007 T —— Ne225/10 oT
Windous32 Russian 28.01.2010
DiskKit MVL CD Hewnckor. paBo.
beccpouno

"3AO0 ""TakcHer-
CepBuc""  NelIO-

Windows 7 JIMIT 0000/2014 ot

3 | llpodeccuonansuas | JIuneH3nOHHOE

(SevenPro_Check) 27.05.2014
- Hewuck. MpaBo.
beccpouno
4 | Bpaysep Chrome CB00OOHO pacpocTpaHsIeMOe
5 | LMS Moodle CB00OIHO pacIpOCTpaHIEMOE

[TakeT mporpaMMHBIX IpoaykTOB cozepkamuii B | OO0  "Codrnaiin

8 | Office 365 ProPlus C n
cebe HeoOX0IMMBbIC OUCHBIC TPOTPAMMBI Tpeng No




Tr096148 oT
29.09.2020
Hewucki. npaso. [lo
14.09.2021
6. MaTepuajibHO-TeXHHYECK0e o0ecnedyeHrne JUCHUTJINHbI
. HanmeHnoBaHwme crieIuabHBIX OCHAaIIEHHOCTH CIICIIUATBHBIX
Ne | Bun yuebHnoii . . o .
W paboTBI MOMEIIEHUH U IOMEIICHUHN AJIs MOMEILIEHUH U TIOMEIICHUN
CPC st CPC
Jocka  ayauTopHas (2 mT.),
aKyCTHUYECKasi CHCTEMA, YCHUITHTEIh-
YyeOHast aytuTopus st o
Jlex1imoHHbBIE . MUKIIEp Ui CHUCTEM TPOMKOIl
1 MPOBEJICHUS 3aHATUN
3aHSITHS CBSI3M, MUHHKOMITBIOTEP, MOHUTOD,
JIEKIIMOHHOTO THITA
MIPOEKTOP, JKpaH HACTEHHO-
MIOTOJIOUHBINA, MUKPO(OH
) [Ipaktuueckne | YueOHas ayTuTOpus AJs IpOBE- | MHTEpAaKTHBHAs JIOCKa, MOHOOJIOK
3aHATHS JICHHS TPAKTUYECKUX 3aHATHI (25 mwt.)
JlabopaTopHbie WNHTtepakTuBHAs JO0CKa, MOHOOJIOK
3 YyeOHast ay TUTOpHS
paboThI (25 mit.)
. MoHOOMOK (30 1mT.), cucTema
KomMmnbroTepHslii Ki1acce
BUJeHaOMOIeHus (6 BHIEOKaMeED),
¢ BbIXoA0M B HTEpHET
MIPOEKTOP, IKpaH
CamocrosiTenb-
Hasi pabota .
MPOEKTOp, TMEPEeHOCHOM  dKpaH,
oOyyarormerocs .
4 UuTabHBIN 3a]1 ONOJIMOTEKH TOHKHWE  KiueHtel (13 mT.),
KOMITBIOTEPHI (5 IIT.)

8. Oco0eHHOCTH OpraHu3amuu 00pa3oBaTeJIbLHOM AeATEIHLHOCTH JJISA JHI C
OrPaHMYE€HHBIMH BO3MOKHOCTAMM 3/10POBbS 1 HHBAJIUI0B

JIua ¢ orpaHMYeHHBIMH BO3MOXKHOCTSAMH 310poBbsi (OB3) M mHBaIMIBI UMEIOT
BO3MOKHOCTh OECHpPEMSITCTBEHHO MEPEMEIATbCsl M3 OJHOro y4eOHO-1a00paTOPHOIO
KOpITyca B APYTOM, MOAHATHCS HA BCE 3TAXU Y4eOHO-1a00paTOPHBIX KOPITYCOB, 3aHUMAThCS
B YUEOHBIX U MHBIX TIOMEIICHUSAX C YYETOM OCOOCHHOCTEN MCUXO(PU3NIECKOTr0 Pa3BUTHSA U
COCTOSIHUS 3/TOPOBBSL.

Hnst oOyuenust yunr ¢ OB3 W MHBAIMIOB, UMEIOIIMX HAPYILIEHUS OIMOPHO-
JIBUTATEJILHOTO ammapara, 00ecredeHbl yCIoBUs OeCTpensaTCTBEHHOrO JA0CTya BO BCE
yueOHble ToMmelneHus. MHpopManus O CHelHaNbHBIX YCJIOBHUSIX, CO3JaHHBIX s
oOyyvaroruxcst ¢ OB3 u nuHBanu1oB, pa3MenieHa Ha caiiTe yHuBepcurera www//kgeu.ru.
Hmeercs BO3MOXKHOCTh OKa3aHMsI TEXHUYECKOM MOMOIIM ACCUCTEHTOM, a TaKKe YCIIyT
CYPZIOTIEPEBOTYMKOB U TU(IIOCYPAONIEPEBOTUNKOB.

Jns apantanuu k BocupusTuio auuamu ¢ OB3 v MHBanuaamMu ¢ HapylIEHHBIM
CIIyXOM CIIPaBOYHOTO, Y4eOHOTr0 Marepuana M0 AUCHUILIMHE OO0ECIeUnBaAIOTCS
CJIEIyIOLLUE YCIIOBUSA:

- JJISL JIy4lIed OPUEHTALMK B ayIUTOPUU, IPUMEHSIOTCSI CUTHAJIBI OMTOBELIECHUSI O




HayaJie ¥ KOHLE 3aHATHUS (CIOBO «3BOHOK» MUILIETCS HA JOCKE);

- BHUMaHUE CJIa0O0CIIbIIIAIIEr0 00YYaroerocs MpUBIEKAETCs Me1aroroM KkecToM
(Ha MIevo KIAAeTcs pykKa, OCYIIECTBISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBas ¢ 00y4arolUMCs, MMeJarorn4ecKuii pabOTHUK CMOTPUT HA HETO,
TOBOPUT SICHO, KOPOTKHUMH MpPEIIOKEHUSIMHU, oOecreurBasi BOZMOXXHOCTh YTEHHS 10
ry0am.

KoMmrieHcanmst  3aTpy/HEHMII pEYEBOTO U HMHTEIUICKTYalbHOTO  Pa3BUTHUS
CIa0OCTBIIAIINX 00YYaIOUIUXCS TPOBOAUTCS Ty TEM:

- WCIOJIb30BAaHUS CXEM, AHarpamm, PUCYHKOB, KOMITBIOTEPHBIX MPE3ECHTAIUH C
TUMEPCChUTKaMU, KOMMEHTHPYIOIIMMHU OTAEIbHbIE KOMIOHEHTHI H300paKeHUS;

- PEryisipHOTO TPUMEHEHHS YIpPaKHEHWH Ha Trpaduueckoe BbIICICHHUE
CYIIIECTBEHHBIX MPU3HAKOB MPEAMETOB U SIBICHUI;

- obecrieyeHHs] BO3MOXKHOCTH JUISI OOYYAroMIerocsl TMOJIYYUTh aJPECHYIO
KOHCYJIBTAIIMIO TI0 3JIEKTPOHHOM MOYTE 110 MEPE HEOOXOTUMOCTH.

Jnst apantanuu Kk BocupusTuio gunamu ¢ OB3 u uHBanumamMu ¢ HapylmeHUsIMU
3peHUs CIPAaBOYHOr0, Y4EOHOro, MPOCBETUTEIBCKOIO Marepuaia, MpeayCcMOTPEHHOTO
o0pa3zoBarenpbHON  MporpaMMoil 1O  BBHIOPAHHOMY  HANpaBJIECHUIO  MOATOTOBKH,
o0ecneunBaroTCs CIEAYIOLUE YCIOBUS:

- BeJleTCs ajanTtanus oQUIHAIbHOrO caiita B ceTd MHTepHET ¢ yueToM 0coObIX
NOoTpeOHOCTEeW MHBAIHIOB IO 3pEHHUI0, 0OECTeunBacTCsl HAIMYKME KPYyMHOMPUDTOBON
CIIpaBOYHON MH(GOPMAIINH O PACTTUCAHUU YUCOHBIX 3aHSITHIA,

- MeJaroruyeckuii pabOTHUK, €ro coOeceqHUK (MpU HEOOXOIAUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, IPEICTABISIIOTCS 00yUYaIOLUMCS, TIPYU 3TOM KaXKIbIi pa3
Ha3bIBAa€TCA TOT, K KOMY I€1Iarornyeckuii pabOTHUK oOpalaercs;

- IEWCTBUS, KECTHI, IEPEMEIICHHUS TIEAArOrnIecKOoro paboTHUKA KOPOTKO H SICHO
KOMMEHTHPYIOTCS;

- meyaTHas nH(opMaIus MpeaoCTaBIAeTCs KPYIHbIM Hpu@ToM (0T 18 MyHKTOB),
TOTAJIbHO 03BYYHBACTCS;

- obecrnieunBaeTCsi HEOOXOAUMbIN YPOBEHb OCBEUIEHHOCTH MOMEIIEHU;

- IPEAOCTABISAETCSI BO3MOKHOCTD MCII0JIb30BaTh KOMITBIOTEPHI BO BpEeMs 3aHATHIM
Y TIPABO 3aIUCHU OOBSCHEHUN Ha TUKTO(GOH (110 KETAHUIO O0YUAFOIITIXCS).

dopma poBeACHHS TEKYIIEH U TPOMEKYTOUHOM aTTeCTaIluu JJI1 00yUYaroIuXCs
¢ OB3 u uHBaIuA0B Ompeiensercs NeAarornieckuM pabOTHUKOM B COOTBETCTBUU C
yuebHbIM Tu1anoM. [Ipu Heobxonumoctu oOydaromemycs ¢ OB3, nHBanuay ¢ yueTom ux
WHIMBHUIYAIbHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH JaeTcs BO3MOXKHOCTH MPONTH
IPOMEXYTOUHYIO aTTECTAllMI0 yCTHO, NIUChbMEHHO Ha Oymare, MNHCBMEHHO Ha
KOMIIbIOTEpE, B (popMe TeCTUpOBaHUA U T.1., TUO0 MPEJOCTABISAETCS JTOMOTHUTEIHLHOE
BpeMsl JIJIsl TIOJTOTOBKHU OTBETA.
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Kray

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHM S POCCUNCKOM ®EJEPALIUNA
®DenepabHOe roCyJapcTBeHHOE 0101KeTHOe 00pa3oBaTe/IbHOE YUpeskIeHHue
BbICIIEr0 00pa3oBaHus
«KA3AHCKHI TOCYJIAPCTBEHHBIN SHEPTETUYECKU YHUBEPCUTET»
(Pre0yY BO «KIray»)

YCIIEBAEMOCTH U MPOMEXKYTOUYHOU aTTECTALIUU
CTYZAEHTOB 110 UTOraM OCBOECHUS IUCLUIUINHBI

OLEHOYHbLIE MATEPHAIJIBI
JUIsl IPOBEACHUS TEKYILETO KOHTPOJIS

Mamemamuueckue 0CHO8bL UCKYCCMEBEHHO20 UHmMeELleKma

Hanpasnenue noaroropkun  09.04.01 —MudpopmaTrka U BeIYUCIUTEIbHAS
TEXHUKA

Hampasnennocts(u) (ipoduib(n))

HampaBneHHOCTh 00pa30oBaTEIHLHON MPOTPAMMBI

HHTCJIJICKTA

Keanudukamms

dopma

oOy4eHUS

CocTaBieHO aBTOPOM:

MarucTp

O4yHasd

NHxxenepust HCKyCCTBEHHOIO

Ne davunua Umsa Yu4enast creneHb,
JoaxHoCcTh Honpasnenenue
n/n OTtuecTBO Y4eHOoe 3BaHHe
1 Cononymkux Kannunar JoueHt Kadenpa
CesarocnaB busuKo- BBIYMCIUTEIIEHOMN
Uropesuu MaTeMaTHue MAaTEMATHKU U
CKHX HayK, KOMITHIOTEPHBIX HAYK,
JIOLIEHT NEHuM, Yp®VY

Onenounslie Mmatepuaisl opopmiensl B cootBeTcTBre ¢ [IOJIOXKEHMEM O ITOPSIKE
PA3PABOTKHN U YTBEPXIAEHUWA OBPA3OBATEJIbHBIX [TPOIT'PAMM — ITPOI'PAMM
BFAKAJIABPUATA, ITPOI'PAMM CIIELITUAJIMTETA U ITPOTPAMM MAT'UCTPATYPLI B

KIDY




OHCHO‘IHBI@ MaTCpHraJibl 110 AUCHUITIINHC «Mart. OCHOBBI HCKYCCTBCHHOI'O MHTCIUICKTa» -
KOMIUICKT KOHTPOJBbHO-U3MCPHUTCIIbHBIX MATCpHUaJIOB, NPCAHASHAYCHHBIX IJIs1 OLICHHBAHMUSA
PE3YJIILTATOB O6Y‘ICHI/I$I Ha COOTBCTCTBHUC MHAUKATOPAM NOCTHKCHUA KOMHCTGHHHH(ﬁ):

OIIK-1 CrocobeH camMoCTOATENbHO MpuOOpeTaTh, pa3BUBaThb U MPUMEHATH
MaTE€MaTUYECKHUE, €CTECTBEHHOHAYYHbIE, COLUAIBbHO-DKOHOMHYECKHE M TMpodecCuoHaNIbHbIC
3HAHMS JUIsl PELICHHs] HECTaHAAPTHBIX 337a4, B TOM YUCJIE B HOBOW MJIM HE3HAKOMOM Cpesie U B
MEKIUCIIUTUTMHAPHOM KOHTEKCTE;

OIIK-2 CriocobeH pa3pabaTbiBaTh OpUTHHAIBHBIC AJITOPUTMBI B TIPOTPAMMHBIE CPE/ICTBA,
B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX UHTEJUIEKTYAIbHBIX TEXHOJOTUM, ISl pEIIEHUS
npodeccHoHaNbHBIX 3a7a4

OneHrBaHUE PE3yIbTATOB 00YUEHHUS 110 JUCIUILIUHE OCYIIECTBIISECTCS B pAMKaX TEKYIIETO
KOHTPOJISl yCIEBAEMOCTH, NpoBoaMMOro 1o OamnbHO-peiitunroBoit cucreme (BPC), u
MIPOMEXKYTOUYHOM ATTECTALIUU.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUMBACT OIICHUBAHUE MPOIecca 00yUYEHUs O
mucuuiuinee. [Ipu TexkyneM KOHTpOJe yCIEBAEMOCTH UCIOJB3YIOTCS CIAEAYIOUIUE OLEHOYHBIC
CpelICTBa: YCTHBIN OMPOC, TECT, KOHTPOJIbHAs paboTa, SK3aMeH.

[IpoMexyTouHass aTTeCTalMsi WMEET LENbI0 ONPEACIUTh YPOBEHb JOCTUKEHUS
3aIJIaHUPOBAHHBIX pE3yJbTaTOB 00y4YeHHst 1o jgucuuruimHe 3a 1,2 cemectpsl. Dopma
MIPOMEXKYTOUHOM aTTeCTallU1 SK3aMEH.

OnleHOYHBIE MaTepualibl BKJIIOYAIOT 3aJlaHusl IS MPOBEJCHUSI TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTeCTAIMKN 00YUYarOIINXCsl, pa3pad0TaHHbIE B COOTBETCTBUH C
paboueil mporpaMMoi TUCITUTUIUHBI.

1.TexHosiorn4eckas Kapra

Cemectp 1
YpoBeHb OCBOCHUSI TUCITUTIIIMHBI, OAJIITBI
Howme Kon
pasnenlzl / HaumeHno- |WHIUKaTopa|HEYAOB-HO| YIOB-HO [ XOpomio | OTIMYHO
BaHUE OCTH>KEHH
TEMBI Bun CPC a HE
OIICHOYHOTO o 3a4TE€HO
JC- 3a4TE€HO
cpencTaa KOMIIETEHI]
LUTIITUHBI .
um v HHNXEC o w
HU3KUN CpPeIHMI | BBICOKUU
CpEHEro
Texymui KOHTPOJIb YCIIEBAEMOCTH
N3yuenune
JTUTEpaTyphl IO TEME
«Hopma omneparopa.
OpToroHajibHbI
CHUCTEMBI. Merton
HaWMEHBIIINX
kBagpatoB. CIexT OIIK-1,
1 AP Pl vo, T,kp menee 7 | 7-9 9-11 | 11-12
oreparopa. OIIK-2
CunrynspHoe
pa3IoKEHUE.
Pemenne nomamHmx
3aJaHuN, DOATOTOBKA
K TECTUPOBAHUIO U
KOHTPOJIbHOU paboTe




N3ydenue marepuana
o TeMe
«bunuHeitHbIe u
KBaJIpaTHYHBIC

¢dopwmel. [IpuBenenue
K  KaHOHUYECKOMY
BHJTY», perieHue
3aja4, MOATOTOBKA K
TECTUPOBAHUIO, K
KOHTpPOJIbHOM paboTe

YO, T,KP

OIIK-1,
OIIK-2

menee 7

7-8

8-9

9-10

N3yuenne
JUTEPATyPHhI "
pelieHue 3ajaad 1o
TeMam «3aKOHBI
pacripeneneHus
CITy4ailHBIX BEIIUYHH,
BCTpeUAlOIUeCs B
METOaX MAIIUHHOTO
o0ydeHus,
MOJIrOTOBKA K
KOHTPOJILHOM padoTe

YO, KP

OIIK-1,
OIIK-2

MmeHee 7

11-12

N3yuenue marepuana
o TeMaM
«HopmanbsHoe
pacrpeeneHue.
CoBmecTHOE
HOPMAaJIbHOE
pacnpeneneHuey,
BBITIOJTHCHUE
JIOMAIIHETO 3aJaHMus,
MOATOTOBKA K
KOHTPOJIBHOM paboTe

YO, KP

OIIK-1,
OIIK-2

MeHee 6

7-9

9-10

N3yuenne marepuana
no teMe «TouedHsle
u UHTEPBAJIbHBIE
OLIEHKM I1apaMeTpOB
pacrpeneseHus.
IIpoBepka
CTaTHUCTUYECKUX
TUIIOTES. Meton
MaKCHMaJIbHOTO
MIPaBONIOI00US»,
BBITIOJTHEHUE
JIOMAIIHETO 3aJlaHus,
MOATOTOBKA K
KOHTPOJILHOM paboTe

YO, KP

OIlK-1,
OIIK-2

MeHee 8

10-14

14 - 16

Bcero 6axios

0-34

35-43

43-54

54-60

[IpomexxyTouHas arrecrauus




3amanus K

L R scianeny | onmes | Menee20 | 20-26 | 27-30 | 31-40
Hroro 6anaos| 0-54 55-69 70-84 85-100
Cemectp 2
Tekyuii KOHTPOJIb YCIIEBAEMOCTH
N3yuenne marepuana
no teme «YactHele
MIPOU3BO/IHBIE.
Brruucnenue
YaCTHBIX
npou3BoaHbix DOHIIL.
Haxoxnenne
KCTPEMYMOB,
YCIIOBHBIX
9KCTPEMYMOB.
IIpumeHnenne Merona
I vo,kp | QUKL 1 hees | 8-8 | 8-10 | 10-12
KBaJpaToB K OIlK-2
IIOCTPOCHUIO
IpUOIMKEHHON
GbyHKIMH, H3y4YeHHe
MeTo/a
I'paJIu€HTHOTO
CIycKa B 3aJadax
ONITUMU3ALUN»,
BBITIOJIHEHHE
JIOMAIIIHETO 3aJaHMs,
MOJITOTOBKA K
KOHTPOJILHOM paboTe
N3yuenne marepuana
nmo teme «CBepTka
byHKIUH.
IIpeoOpasoBanue
9 ®ypre.  O6paTHOE VO, KP OIIK-1, MeHee 2 5.3 3.3 3.4
npeoOpa3oBaHue, OIIK-2
BBITIOJTHEHHE
JIOMAIIIHETO 3aJaHMs,
MOJITOTOBKA K
KOHTPOJILHOM paboTe
Brimonnenune
JIOMAIIIHETO 3aJaHMs,
MOJIrOTOBKA K
KOHTPOIBHOH 1O OITTK-1,
10 TEME «JInHEeHHbBIN YO, KP OITK-2 MeHee 3 3-4 4-6 6-6
Kiaccudukarop.
Metoibl OCTPOEHUS
pelaromux
byHKIHI
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Brimonnenue
JIOMAIIHETo 3aJaHusl,
MOATOTOBKA K
KOHTPOJIbHOW paboTe
no teme «JIlmHeinnas
perpeccus.
OnnomepHast u
MHOTOMEpHas
JIMHENHAs  MOJICIb.
Metonabl
peryJsipu3alum

YO, KP

OIIK-1,
OIIK-2

MeHee 2

12

Brmonnenue
JIOMAIlHEro 3aJaHus,
IIOJITOTOBKA K
KOHTPOJIbHOM o
TEME «HauBHBIH
0alieCOBCKUI
KJIacCU(PUKATOP.
JIMHeWHBIN
JTUCKPUMHHAHT
Odumepa. Meron k
CPEIHUX»

YO, KP

OIIK-1,
OIIK-2

MeHee 8

8-9

9-10

10-12

13

N3yuenue
Marepuaia, pereHue
3a7a4 = MO Teme
«HelpoHHble  ceTH.
OO0yuenue
OJIHOCJIOWHOTO "
MHOTOCJIOTHOTO
nepuenTpona. Meron
o0OpaTHOTO
pacrpocTpaHeHus
OILTUOKU

YO

OIIK-1,
OIIK-2

MeHee 3

6-6

14

N3yuenne
MaTepuaia,
BBINOJIHEHHE
JIOMaITHero 3aJlaHusl,
MIOATOTOBKA K
KOHTpPOJBbHON padore
1o TEME
«Metpuueckue
METObI
KJIACCU(PUKAITHI

YO, KP

OIIK-1,
OIIK-2

MeEHee 5

15

N3yuenne
MaTepuaia,
BBITIOJTHEHUE
JIOMaIIHETO 3aJlaHus,
MOJIrOTOBKA K
KOHTPOJILHOM pabote
no Tteme «SAnepHbie
¢byHkuuu. SnepHbie
METOJIEL. Meton
OIIOPHBIX BEKTOPOB»

YO

OIIK-1,
OIIK-2

MeHee 2




N3ydenue marepuana

no teme «Meroabl
KJIaCTEpU3aIUH. OIIK-1, i i i
16 Anroputy K YO OITK-2 MeHee 2 2-3 3-4 4-4
CpEIHUX, EM —
AJIITOPUTM»
Bcero 6amnos|  0-34 35-43 43-54 54-60
[TpomexyTouHas aTTecTalus
1  [[loAroToRKa K Janarwi k| OHK-L 0 opce20 | 20-26 | 27-30 | 31-40
3K3aMEHYy AK3aMEHY OIIK-2
Hroro 6annos| 0-54 55-69 70-84 85-100




2. IlepevyeHb OLIEHOYHBIX CPEACTB
KpaTkast xapakTepucTuKa OLEHOYHBIX CPEJICTB, UCIOJIb3YEMBIX IIPH TEKYILIEM KOHTPOJIE
yCIEBAaEMOCTH U IPOMEKYTOUHOM aTTeCTAI[H 00YUaIOLIETroCs O TUCITUILINHE:

Haumenosanue
OLICHOYHOI'O
CpEeNCTBAa

KpaTkas xapakTepucTuka OLleHOYHOTO CPEICTBA

OneHoyHble MaTepUaJIbI

Yerusriit onpoc (YO)

CpencTtBo KOHTpPOJSl, OPraHU30BAHHOE KakK CHEIMalibHas
Oecena nmpernogaBaTes ¢ 00yJaromrMCcs Ha TEMbI, CBI3aHHbBIC
C U3y4aeMOM JHUCLUIIMHOM, U PACCUMTAHHOE HA BBIACHEHHUE
o0beMa 3HaHMI 00YJArOIIETOCs 110 ONPEACIICHHOMY pa3ety,
TeMe, IpodIeMe U T.11.

IIepedyens BOonpocoB

Tect (T)

[IpencraBnsier co0oil  cucTeMy CTaHIAPTU3UPOBAHHBIX
3aJlaHuH, Yalle BCEro ¢ BHIOOPOM OJIHOTO WJIM HECKOJBKHX
BApUAHTOB OTBETOB, I0O3BOJAIOLIAsS AaBTOMAaTHU3UPOBATH
IpoLIEAYPY HM3MEPEHUs yPOBHSI 3HAaHMW M YMEHHU
00y4YarouIerocs.

KoMIUIEKT TECTOBBIX
3aJIaHUN

KonTponbHas
(KP)

pabora

CpenctBo NIpOBEPKM YMEHHMHM MPUMEHSATh IOJIy4YEHHbIE
3HaHUA U1 peLIeHuUs 3a1a4.

Temarruka KOHTPOJIbHBIX PabOT yCTaHABIMBAETCS B CBSI3H C
HE00XO0IUMOCTBIO 3aKpEIUICHUS IIOJIyYEHHBIX
TEOPETUYECKUX 3HAHWW HA JICKIHOHHBIX 3aHATHUAX, a TAKXKE
IIPUMEHEHHUs] YMEHUH W  HAaBBIKOB, IIOJIy4EHHBIX Ha
MIPAaKTHYECKOM 3aHATHH, yMEHUHI oOyuaroIerocs
HCIIOIB30BAaTh TEOPETUYECKUE 3HAHUSA IIPU BBIIIOJHEHUU
IIDAKTUYECKMX 3a71a4

Kommnexr
KOHTPOJIbHBIX 3aIaHUI
10 BApUAHTaM

Dx3ameH (DK3)

OK3aMeH SBISETCS WTOroBod (opMoil OLEHKH 3HaHMH
CTYJEHTOB, IPUOOPETEHHBIX B TEUEHHE CEMECTpa O0yUeHUs
10 JUCLUTIIINHE.

Ilepeuenn
TEOPETUYECKUX
BOITPOCOB, KOMILIEKT
MPAKTUYECKUX 3aJaHUI

3. OueHOYHbIE MaTepPUAJIbI TEKYIIET0 KOHTPOJISl yCIIeBAeMOCTH 00YUaI0O M XC s

TCKyu[HfI KOHTPOJIb CaMOCTOSTEIbHOM pa6OTLI CTYACHTOB CO CTOPOHBI IPCTIOJAABATCIIA OCYHICCTBIIACTCA
Ha NPAKTHYCCKUX 3aHATHUAX C IOMOIIBIO TECTUPOBAHUA U TPOBCPKU JOMAITHUX SaﬂaHHﬁ.
Bannm, IMOJIYUYCHHBIC B IMPOLECCE TCKYUICTO KOHTPOJIA, B OHCHKH HE IECPEBOAATCA, 4 CYMMUPYIOTCSA

HapacCTaroluM UTOT'OM.

Jlist OLIeHKH HOCTHXKeHMs 0a30BOT0 YPOBHS MCIIONB3YETCsl TECTHpOBaHUE. TecThl MpeACTaBIsiOT cOO0M
3aJlaHusl, KOTOPbIE BBIMOIHSIOTCS HAa MPAKTUUECKUX 3aHATUAX B TeueHue 20-30 MUHYT B KOHIIE yueOHOU TEMBI.
Pemienue 3a71a4 Mo3BOJISIET OLIGHUTh OCBOEHA JIM JAMCUUIUIMHA Ha 0a30BOM, IPOJBUHYTOM M BBICOKOM

YPOBHE.

HauMenoBanue
OIIEHOYHOI'0
cpeacTBa

YcTHblid onpoc




[IpencraBnenue u
coJiepXKaHue
OLICHOYHBIX
MaTepHUaoB

VY CTHBIN ONPOC — 3TO CPEACTBO KOHTPOJIS,, OPraHM30BaHHOE KaK CHelMaibHas
Oecena npemnoaaBaTestsi ¢ 00y4JarImMUMCs Ha TEMbI, CBSI3aHHBIE C M3yYaeMOMn
JTUCITUTITMHOM, U PACCUYMTAHHOE HA BBIICHEHHE 00beMa 3HaHUH 00YyUaromerocs 1mo
OTIpeIeICHHOMY pa3Jiely, TeMe, IPoOIeMe U T.1I.

PonbdE

Tema 1. Aareépa MaTpui ¥ JTUHelHbIe IPOCTPAHCTBA.

JlaiiTe onpeneneHre oOpaTHOM MAaTPHUIIBI?

B uem cyth MeTona XKopmana-I'aycca?

JlaiiTe onpeneneHue ciea MaTPHUIThI?

Kak HaiiTu coOCTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPHI JINHEHHOTO

ornepatopa? Uto Takoe criekTp orneparopa?

o

Kak mpuBectu MaTpuily JUHEHHOTO OIepaTopa K AUaroHaJIbHOMY BHILY?

Bcerna nu 5To MOXKHO caenaTh?

©ooNo

JlaiiTe onpesienieHre eBKINI0Ba IPOCTPAHCTBA?

Kakum cBoiicTBOM 0071a1a€T OPTOrOHAJIbHAS CUCTEMA BEKTOPOB?
Kak 3anaercs ncesnogobparnas marpuna?

JlaiiTe onpezeneHue TMHEHHOro noamnpocrpancTBa. Kak Haiitu ero

pa3MepHOCTh?
10. [aiiTe onpeneneHrue CUHTYJISIPHOTO Pa3IoKEHUsI MAaTPHUIIBI.

NoabkowhE

Tema 2. buanneiinbie popmbl. MaTpuunoe 1uddepeHunpoBaHme.

Jaiite onpenenenue oununeitHon hopmbl. CBoiicTBa OMIMHENHHOHN (POPMBIL.
Jaiite onpenenenue KBaapaTuyHOU (HOpMBI.

Kak 3anucarp kBagpaTHuHyto (hopMy B MaTpUYHOM BUJE?

Kak coctaBuTh MaTpuily KBaapaTUIHON HopMbI?

Kakumu cBolictBamu oHa o0Jiagaer?

B udem 3akmrouaercst 3aKOH HHEPLIMH?

. Kakumu MetomamMu MOKHO MPUBECTH KBAPATUYHYIO POPMY K KAHOHUYECKOMY

BUY?

8. MlaiiTe onpeneneHne 3HAKOMOIOKUTENBHON 1 3HAKOOTPHUIIATEILHON
KBaJIpaTUUHBIX (HOPM.

9. Copmynupyiite kputepuii CunbBecTpa.

10. Omeparop nuddepenuupoBanusi. Kak oH npumenseTcs?

ook wndE

10.

oD

Tema 3. CiryuaiiHble BeJTHYMHBI.
[aiite onpeneneHne TMCKPETHON U HENIPEPBIBHOW CITyYallHbIX BEJIMYMH.
Kak cocTaBuTh 3aKOH pacipeeneHns JUCKPETHON CIIy4aiiHON BEJINYUHBI?
Kak M0oxHO 3a/1aTh pacnpe/ielieHne HenpepbIBHON CIIy4aiiHON BEJIMYMHbBI?
ITnoTHOCTH pacnpesenenus, €e CBONCTBA.
JaiiTe onpeneneHne ycaoBHOM BeposTHOCTH. 3anummuTte Gpopmyiry baiieca.
Ilepeuncnnure OCHOBHBIE UHMCIIOBBIE XapaKTEPUCTHKHU CIIyYalHBIX BEIMYMUH.
Kakumu coiictBamu oHu 00janator?
CoBMecTHOE pacnpezneneHue. KoBapuannoHHass MaTpuila MHOTO MEPHOTO
pacrpezeneHus.
[IpuBenuTe TEOMETPUUECKYIO MHTEpPIPETALMIO  3HAueHUs  (PYHKIUH
COBMECTHOT'O paclpelesieHus AJis JABYX CIy4alHbIX BEJIMUYMH B HEKOTOPOM
TOUKE.
Kaxk 3amaercs koBapuanus?
Ilepeuncnure U ONUILINTE OCHOBHBIE 3aKOHBI PACIPEACIEHNUS, IPUMEHAEMbIE
B METO/1aX MAIIMHHOTO O0y4YeHHUs.

Tema 4. HopmasibHoe pacnpenesieHue. MHOromepHoe HOpMaJjibHoOe
pacnpenesieHue.

[aiite onpeneneHre HOPMAIbHOTO PaclpeeICHUs.

Kaxkoii cMbICIT UIMEIOT MapaMeTpbl HOPMAIIBHOTO pacipeaeieHus?

Kak HaiiTu 3HaueHus1 GyHKIUU pacrpeieeHus B TOUKe?

Kak BeImsiuT rpaduk MIOTHOCTH HOPMAJIBHOTO pacipeieeH s ?




©CoNoakwN

How

©CoNo O

HBOoNoO O RWDN

NGO RwWdE

B

0.

3anumure GYHKUHUIO TNIOTHOCTH COBMECTHOTO HOPMAJILHOTO
pacrpeneneHus.

Tema 5. Ctatuctuyecknii anajan3. Merog MaKCMMaJIbHOTO
NnpaBAoONoa00us.

[aiiTe onpeneneHne OLIEHKU apaMeTpa pacipeiesiCHus.

B kakux ciydasix ygoOHee HCIOJIb30BaTh BHIOOPOYHOE CpelHee, a B KaKHX

MeJhany?

Uem oTauyaeTcst TOueyHasi OlleHKa OT MHTEPBAJIbHON?

IlepeuniciiuTe HECMEIIEHHBIE OLEHKM MaTEMaTUYECKOro OXUIaHUS U

JTUCIIEPCUN.

[aiiTe onpeneneHne 10BEpUTEIbLHOTO UHTEPBAIIA.

Kak 3anaercsa ypoBenb 3HauuMocTH? UTO Takoe KBaHTUJIb?

Yro Takoe HyJseBas runoresa’

Onumure omnMOKy NEpBOro poja u OUIMOKY BTOPOro poja.

B yem cyTh MeTOa MakCUMyMa MIpaBaOnoI00us?

. B ueM cyTh MeTos1a MOMeHTOB? J1J1s1 4ero MpUMEHSIFOTCSL TH METOIbI?

Tema 8. ®yHKINH HECKOJIBLKUX MepeMeHHbIX. luddepenunpoBanue
(yHKIHMI HECKOJIBLKHUX NePEMEHHbIX.
Onumure 0OpaBUIO HAXOXKAEHUS YACTHBIX MPOMU3BOJHBIX  (DYHKIHMHU
HECKOJIBKUX IIEPEMEHHBIX.
Kak HaiiTu yacTHBIE IPOU3BOJHBIE CIOKHON (PYHKLIUI?
Jaiite onpenenenue rpaauenTa QyHKIUN B Touke. KakoB ero cMpici?
Kak HaiiTu npon3BoiHY0 (PYHKIIMM B HAIPABICHUU HEKOTOPOIO BEKTOpa?
Kak cocraButh Matpuity SAxoou?
Cdopmynupyiite 10CTaTOUHOE YCIOBUE JIOKAIBHOTO SKCTpeMyMa (YHKIIHU.
UTto Takoe yCJIOBHBIN IKCTpEMyM?
Kak cocraButh pyHkiuto Jlarpanxka?
B yem cyTh MeTOA rpaiuE€HTHOTO CITycKa?
B uem cyTh MeTOZ]a HANMEHBIINX KBaIpaTOB?

Tema 9. CBepTKa PpyHKUMIA.
3anummre GOpMyITy sl BHIYUCIEHUS CBEPTKH JIBYX (DYHKIIMH.
KakoBbl cBoiicTBa CBEPTKU?
Chopmynupyiite «TeopemMy 0 CBEPTKE».
[aiite onpeneneHne OPTOrOHAIbHON CUCTEMBI.
Kak 3anuceiBaetcs psig @ypbe 0 OpTOrOHANBHOM cucteme?
Uro Takoe npeoOpazoBanne Oypre?
Yro takoe obpatHoe nmpeodpazoanue Oypbe?
[aiite onpeneneHre aBTOKOPPEISALIHUH.

Paznen 6. MatemaTnyeckue MeTOIbl PACIO3HABAHUS
nporuosupoBanus. Temsr 10 — 16.
KaKUX CJIy4asx [PUMEHSIOTCS METOJbl pPAcCHO3HABAHUS, METObI

pEerpeccuoHHOro aHanu3a’?

Yro Takoe 060011aro1mas CriocOOHOCTH?

Uto Takoe CKOJIB3SIIHNI KOHTPOJIb?

Yro takoe baiiecoBckuii kinaccupukarop?

Uro Takoe pemrarorias GyHKIUS?

Onwumure cyTs Metona k Ommxaifmmx coceneit?

Uto Takoe TMHEUHBIN TUCKpUMHUHAHT Duiepa?

Kak onpenensiercss OTCTYI B METPUUYECKHUX aJITOPUTMaX Kiaccu(pukanuu?
Kak omnpenensiercst yHKIMs OTEph B JOTUCTHUECKOM perpeccuu?

10 Kak ycrpoena HelipoHHas ceTh? OnUIINTE MOJIENb HCKYCCTBEHHOTO HEHPOHA.
11. YTto Takoe€ MHOTOCIIONHBIN MEPIENTPOH?




12. OnummTe OCHOBHYIO UJIEI0 METOAa OOPATHOTO PACIIPOCTPAHEHHUSI OIITHOKH.

13. Tlouemy mro6ast OyseBa pyHKIUS MpecTaBUMa B BUI€ HEHPOHHOM ceTn?

14. OnummTe OCHOBHYIO UJICI0 METOA ONOPHBIX BEKTOPOB.

15. KakoBbl 11€/11 HCTIOJIb30BAHMS KJIACTEPHOrO aHau3a?

16. Onumure cyTh METO/1a TJIABHBIX KOMIIOHEHT.

17. Naiite onpenenenue saepHoi pyHKINU.

18. Onumure cyTh MeTO/1a kK BHYTPUTPYMIOBBIX CPETHUX.

19. Yto takoe EM —anropuT™, KakoBa €ro OCHOBHAsI Hies?

20. KakoBbI OCHOBHBIE OTJIMYHS AITOPUTMA K cpeAHux U1 EM —anropurma?

21. OnummTe CyTh METO/Ia CTOXAaCTUYECKOI0 IPaHeHTA.

22. Yto Takoe pa3/ensonas IoBepXHOCTh?

23. KakoB BEpPOATHOCTHBIN CMBICI PETyJIsIpU3aun?

24. Yto Takoe CHHTYJsIpHOE pasnoxeHue? Kak OHO MCHONB3yeTcs Ui pelIeHus
3aJla4yil HAMMEHBILINX KBaIpaToB?

25. [IpuBeauTe NpUMEp METPUIECKOTO AITOPUTMA KIacCU(UKALIUH.

Kputepuu oneHku u
IKaJia OUCHUBAHUA
B Oayuiax

MakcumanbHOE KOJHYECTBO OAJJIOB 3a YCTHBIHM onpoc B TeueHue cemectpa — 10 (1
cemectp) u 20 (2 cemectp).

Bvicokuil yposens: o00ydarmomuiics TMOJHO M apryMEHTHPOBAaHHO OTBEYaeT IO
COJICPKAHUIO 3aJaHMsl; OOHAPY)KMBAET TIOHUMAaHNUE MaTepHaja, MOKET 00OOCHOBATh
CBOM CYXJCHHS, NPUMEHUTh 3HAHUS Ha IMPAKTUKE, CAMOCTOSTEIIbHO pEIIUTh
peJIoKEHHbBIE 331aHUs, TPEOYIOIUe TOTOTHUTEIFHOTO aHAIN3a U MIOUCKA HYKHBIX
CBOWCTB U MIPAaBHJI; U3JIaraeT MaTepual Moclie0BaTeNbHO U MpaBmiibHO. — 85%-100%
OT MaKCUMaJIbHOTO Oaa,

Cpeonuii ypogens: 00ydaloOlUiCs 1aeT OTBET, YIOBIECTBOPSIOIINNA TEM Ke
TpeOOBaHUAM, UTO U /i1 BrICOKOr0 ypoBHS, HO JomyckaeT 1-2 omuOKu, KOTOpbIe
caM xe ucnparisieT — 61%-84% oT MakcuManbHOTO Oania;

Hwxe cpeanero: oOydaronuiics oOHapyXHBaeT 3HaHUE M MOHMMaHUE OCHOBHBIX
MOJIOKEHUH JaHHOTO 33JaHus, HO: H3JIaraeT MaTephai HENOJHO W JOMyCKaeT
HETOYHOCTH B OMNpEACNCHUU TMOHATUH Win (HOpMYITHpPOBKE MpPaBHI, HU3Iaraer
MaTepuai Hermocae0BaTeNbHO U gomyckaeT omuoku — 30%-60% 0T MaKCUMaNbHOTO
Oana.

Husxutl yposens: obydaromuiics 0OHapy>KMBaeT He3HAHUE OTBETa HA
COOTBETCTBYIOIIEE 3a/laHHE, JOMYCKAET OMIMUOKU B (POPMYIHPOBKE ONpPEAEICHUN U
MPaBUJI, UCKAXKAIOIINE UX CMBICI; OTMEYAIOTCS TAKUE HEAOCTATKH B TIOJTOTOBKE
00yyaroIerocs, KOTopble sIBJISIOTCS CEPhE3HBIM MPENSATCTBUEM K YCHEIIHOMY
OBJIaICHUIO nocneayoumM MaTepuanoMm — 0%-29% ot MakcumasibHOro Gasuia.

HanmenoBanue
OLICEHOYHOI'0
cpeacrsa

Tect

[IpencraBnenune u
coJiepaHue
OLOCHOYHBIX
MaTepHuaoB

Tect npencrasisger co0o0il cucTeMy CTaHIApTU3UPOBAHHBIX 33/1aHUIL, Yalle BCero ¢
BHIOOPOM  OJHOTO WM HECKOJbKMX BapHMaHTOB OTBETOB, I103BOJISIOLIAS
aBTOMAaTU3UPOBATH  NPOLEAYPY H3MEPEHUs YpPOBHS 3HAHUW M yMEHUH
oOyuJatorerocs.

Pazgen 1. Temsl «Anrebpa marpuil. JInneitHbie onepatopb» U «bunnneitHbe

dopmbl. MaTpuuHoe nuddepeHIIMpoBaHuE .

1. B nmuneitHoM npoctpancTBe P, (X) MHOTOYICHOB CTETICHH HE BBIIIE 2 HAJT TIOJIEM
nedcTBUTENBHBIX uncen R 3aman 6asuc e = (x2; x; 1). KakoBbl KOOpAMHATEI

D1, P2, D3 BekTopa p(x) B dTOM 6asuce, ecmu p(x) = 3x% — 6x + 5?

OtBeT: p; = y P2 = v P3 =

2. 171 IpOU3BOIBLHOTO BEKTOpa X = (X1, Xy, X3) BBIOEPUTE OMEPATOPHI, KOTOPHIE
SIBIISIIOTCSI TMHEWHBIMU.

Bribepute 01H WM HECKOJIBKO BAPHAHTOB OTBETOB!

A(x) = (5x3 + 4x4; x3; x4 + 6);

A(x) = (xf; 255 x3);




A(x) = (xq — x3; x5 + 5x3; x1 + 4x5);
A(x) = (Bxy + x1; 0; x1 + 4x3);
3. 3anummTe MaTpUIly JIMHEHHOro onieparopa A, eciau
A(x) = (xz — x35 21 + X35 5x3 — x3).
Otser: A=( ).
4. 3anumuTe MaTpuIly nepexona S ot 6azuca e = (eq; e;; e3) K HOBOMY 0a3ucy
e* = (e5;e;5;e3), ecnu
e; =e + 2e,—e3,

e; = 3eq + 4e,,

e; = e, — 3es.
OtBer: S =( ).
5. B 6a3uce e = (eq; e,; €3) TMHEHHBIN OnepaTop 3a/iaH MaTPULICH:

1 0 -2
A= (2 -1 5 )
1 0 1

Haiinute 06pa3 Bektopa x = 4e; + e, — ez 1pu oToOpakeHuu A.
Otset: A(x) =
6. Haiinmure coOcTBEHHBIEC YnCa JIMHEWMHOTO ONlepaTopa, 3aJaHHOTO MaTPHIICH:

3 0 0
A=|12 5 0]
10 -1 2

B otBere 3anuimnTe COOCTBEHHBIE YHCIIA B IOPSIIKE BO3PACTAHUS:

A= , Ay = , Az =

7. Haiinute 3HaueHue napamerpa p, Ipu KOTOPOM BEKTOPHI A4, Ay, A3, Ay
ABJIAIOTCS JTMHEHHO 3aBUCHMBIMHU, €CIIH

3 1 2 5
_(1 _| -3 _| 4 |1
al_ 15 ;aZ_ _3 :a3_ 14 ,(14— 17
5 -5 10 p

OtBer: p =

8. 3anmuIuKMTe MaTpHILy KBaApaTH4dHOU popMmbl f = xZ — 2x% + 7x3 — 4x,x5 +
8x,x3.
Bribepute ofuH OTBET:

1 0 -2 1 0 -4 1 0 2 1 0 4
0 -2 4 ) 0O -2 8 ) |0 -2 4 {0 -2 8]
-2 4 7 -4 8 7 2 4 7 4 8 7

9. Haiinure panr r(f) kBagpaTuaHOH (HOpMBEI
f=6x2+4x2 — 2x% — 2x,x, + 2x1X3 + 6x,X3.
Otser: r(f) =
10. YcraHoBuUTE NMpaBUIBHYIO MTOCIE0BATEILHOCTD ACUCTBUA MTPH HAXOXKICHUH
COOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB JJMHEHHOTO omepaTopa.
ITaru: BapuanTsl geiicTBUi:

Iar 1 CocTaBuM XapakTEpUCTUYECKOE YpPaBHEHUE
[llar 2 Haiigem oOpaTHyI0 MaTpuIly
[ar 3 HalineM neicTBUTEIbHBIE KOPHU XapaKTEPUCTUYECKOTO YPABHEHUS
[lTar 4  CocTaBUM MaTpHIly JMHEWHOTO OllepaTopa
Jlist kasxoro cobcTBeHHOTO 3HaYeHust Haliem OCP ogHOpOIHOM
CUCTEMBI YPaBHEHUU




Kputepuu orieHku u
IKaJia OCHUBAaHUA
B Oanax

MakcumanbHas olleHka 3a TecT — 10 6amioB.
Buicokuii yposenw: 9 — 10 6amnos;

Cpeonuil yposenw: 7 1o 9 6annoB (MeHbIIe 9)
Huoice cpeoneeo: 4 — 7 6annoB (MeHbIIIE 7)
Huskuii yposenn: mo 4-x 6amnos.

HaumenoBanue KonTpoabHasi padora

OlI€HOYHOI0

Cpe/iCTBA

[IpencraBnenue u KonTponbHaas pabota — 3TO CpEACTBO MPOBEPKH YMEHHH NMPUMEHSThH IOJTYYCHHBIE
coJiep)KaHue 3HAHUS ISl peUIeHus 3a/1ay.

OLICHOYHBIX Temaruka KOHTPOJIBHBIX pa0OT YCTAHABIUBAETCS B CBSA3H C HEOOXOUMOCTBIO
MaTcpHuaJioB 3aKPCIVICHUA IMOJYYCHHBIX TCOPCTHYCCKUX 3HAaHUU Ha JICKIIMOHHBIX 3aHATHAX, a

TaK)K€ IIPUMEHEHUSI YMEHUN U HaBBIKOB, IIOJYUYEHHBIX HA IMPAKTUYECKOM 3aHATHU,
YMEHUH 00ydarolerocss MCHOJb30BaTh TEOPETHUECKUE 3HAHUS IPU BBIIOIHEHUU
IIPAKTUYECKUX 3ajau.

KonTponbhas padota no Temam 1 u 2. «Anredpa matpuu. JInHelHbIE OnIEpaTopbI»,
«bununeiinsie popmbl. Matpuynoe 1uddepeHIupoBaHUE».

Bapwuanr 1.
4 -2 -1
Jlana Matpuua IuHeiiHoro oneparopa B Gasuce (e,€,63): A=[-1 3 -1
1 -2 2
Haiitu

1. oOpa3s BekTopa X=2€+€)+3e3 npu oToOpakeHnu 4.

2. COOCTBEHHBIC YMCIIa U COOCTBEHHBIC BEKTOPHI ATOTO OTepaTopa.

3. KoopaMHATH BeKTOpa X=20 +€,+3e3 B OGasuce (€[,€5,e3) , eciu
e = 2€; +€; — €3,
ey =€ +65 +3e3,
e3 =€ +€p +2e3;

4. WccnenoBaTh KBaIpaTUYHYIO (JOPMY Ha 3HAKOOMPEAETICHHOCTh, IPUBECTU K

KaHOHUYECKOMY BUJY:

2 2
[TpuBecTH K TMaroHaJIbLHOMY BUAY MAaTpHILy KBAJAPaTUYHON (GOPMBI.
6. Haiitm opTOHOPMHpPOBAHHBIN 0a3WC MO 3aJaHHOW JHHEHHO HE3aBHCHMOM

cucTeMe BEKTOpPOB B  IpocTpaHcTBe  R* a; =(1;1;0;0),a, =
(1;0;1;0),a3 = (1;0;0;1),a, = (4,1, 1; 1).

o

Bapuanr 2.
3 -1 1
Jlana MaTpuua IMHeRHoOro oneparopa B Gasuce (€y,€,63): A=|0 2 -1
0 -1 2
Haiitu

1. o6pa3 Bekropa X =—€; +2€y —€3 Ipu 0TOOpaXkeHuu 4;

2. CcOOCTBEHHBIC YHCJIA U COOCTBEHHBIE BEKTOPHI ATOTO OIEPATOPA;

3. KOOpAMHATBI BeKTOpa X=—€ +2€,—€3 B Oasuce (€[,€5,€3) , ecunm
€] =€ —4e3,
85 =€ +e) +3e3,
e3 = 2€1 + 2, +5e3;




4. VccnenoBaTh KBaJpaTU4YHYI0 (OpMYy Ha 3HAKOONPEJEIEHHOCTb, IPUBECTU K
KaHOHUYECKOMY BUIY:

2 2 2
[TpuBecTH K 1MaroHaJbHOMY BUAY MATPHILy KBaJApPaTUYHON (GOPMBI.
Haiitu opToHOpMHpOBaHHBIA 0a3uC MO 3aJaHHOW JIMHEHHO HE3aBUCHMOM

cucTeMe BeKTOpoB B mpocTtpanctee R* 1 a; = (1;2;0;0),a, =
(1,0;1;0),a3 = (3;1;0;1),a, = (1;1;3; 1).

oo

Kontponbhast pa6orta nmo temam 3, 4, 5 «Cnydaiiaple BenmnuuHbl», «HopManbHOE
pacnpezneneHue. MHoromepHoe HOpMallbHOE pachpeneseHuney», «CTaTUCTHYeCKUun
aHanu3. MeToJl MaKCUMallbHOTO NPaBI0IOA00MS» !

3agaua 1. HenpepoiBHas citydaiiHas BenmuunHa X 3a/1aHa QYHKLIUEH pacrpenenenus
BeposiTHOCTEH. TpebyeTcs: a) HalTH MJIIOTHOCTh pacHpeAeieHus BeposATHOCTEH; O)
HallTU MaTeMaTH4YeCKOe OXHUAAHMWE, JUCIEPCHI0, CpEIHEE KBaIpPaTUUYECKOE
OTKJIOHEHHE; B) HOCTPOUTH I'padMK INIOTHOCTU pacpeaeeHNs BEPOSITHOCTEH.
3agaya 2. I[lo paHHBIM BBIOOPKM COCTaBUTh JMCKPETHOE CTATUCTUYECKOE
pactipenenenue. HallTu HecMelleHHblE OLIEHKM MaTeMaTHYECKOTO OXKHJAHUS U
JUCTIEPCUN TEHEPATbHOW COBOKYIMHOCTH, IOCTPOUTH CTATUCTHUYECKYIO (YHKIIHIO
pacripeiesieHusl.

3agaya 3. Ilo naHHBIM BBIOOPKM COCTAaBUTh CTATUCTUYECKOE paCIpEesICHUE.
[TocTpouth rucrorpamMmy 4YacToT, IpaMK HAKOMJIEHHBIX 4YacTOT. BbIUMCINTH
HECMEILIEHHbIE TOUEYHbIE OLICHKU MapaMeTPOB I'€HEPaAIbHON COBOKYITHOCTH.

3agaya 4. Haiitu ykazaHHbIE JOBEpUTEIILHBIE HHTEPBAJIbI.

3agaua 5. [To nanHO# BEIOOpKE Cily4aliHOM BETMYMHBI X IOCTPOUTH 1I0BEPUTEIbHBIN
UHTEpBAJI I MaTeMaTHYECKOro OXUIaHUSA (JIOBEpUTENbHYIO BEPOSTHOCTh
MOJIOKUTH paBHOU 0,95).

Bapuanr 1.
0, X<1,
1. Fx(X)=¢x-1 1<x<2,
1 X> 2.
2. 4;4;,3;,5;5;4,3,4,3,5;3;4;4,5; 6; 3; 5, 5; 3; 4.

3. 12;14,8;3;9;6,5,7; 7, 6; 6; 13,6; 4,8; 12,7, 6,2;9,3; 6,1, 2,9; 3,7; 5, 4
8,4;5,9; 104, 3,8; 2,54, 7,6; 3,9; 6; 11,4, 3;6; 3; 3; 3; 4,9; 10,1, 9,5; 7,1; 4,1
8,8; 6,2; 9,6; 10,1; 10,8; 5,9; 13,6; 12,9; 12,4, 8,3

4. KonuyecTBeHHbIH Mpu3HaK X TEeHEPAIbHOW COBOKYMHOCTH pacIpe/eieH
HopManbHO. [To BeIGOpKe 0O0beMa N =121 nHaiineHo "ucmpasiieHHOE" cpenHee
KBaJIpaTHUECKOe OTKIIOHeHHe S =2.5 , BbIOOpOYHOE cpenHee paBHO 12.
Halinute  noBepuUTENBHBIN  MHTEpBAI  JUIsI  OLUEHKM  HEW3BECTHOI'O
MaTeMaTUYeCcKoro OxugaHusl a, ¢ HaaexHocTbio 0.9.

5. 1,4, 0,6; 3,6; 3,6; 3,4; 3,7; 3,7; 3,6; 5,8; 0,6; 8,3; 0,6; 5,6; 3,8; 3,4
2,0;3,3; 3,6;0,6; 7,0, 1,2;0,7; 2,1, 3,0; 7,5; 1,2; 5,1, 5,7; 4,5; 3,0.

Bapwanr 2.

«2
1. Fx(x)= s 0<x<3,

N

12: 13:10; 11; 12; 9; 11; 13; 14; 15; 15; 12: 12; 10; 11: 9;8: 7: 7: 7.

3. 1:5;5;14; 12,3; 9,1; 10; 4,7; 5,1; 5,3; 4,9; 3,8; 10,7; 11,3; 11; 5,8; 4,5; 2,6;
74:5,8

3,1:45:7,7:8,3:8:9,2:4:9,4:6,7;:6: 8:8,4:3,7:29:4,1;: 7,3;:5:8,2: 9;: 10




11; 13,5;12,9; 12,5; 11,6; 11,4; 10,1, 12,8; 5,1; 9.

4. KonuyecTBeHHBIH MpPU3HAK X TEHEPAIbHON COBOKYMHOCTH PacCHpeleicH
HopManbHO. [1o BeIOOpKe oObeMa N =64 HaiineHo "ucnpasieHHoe" cpeaHee
KBaJpaTuueckoe oTkiIoHeHue S =1.9. Haiinure noBepUTENbHBIN UHTEpBa
IIJIS OLIEHKHM HEM3BECTHOT'O MAaTEMAaTHYECKOr0 OKHAAHUS @, C HAJEeKHOCTBIO

0.95, ecu X =5.
5. 16;15:24;26:4,9;3,2;1,0;0,1; 0,0; 2,8; 0,3; 2,2; 0,8; 3,2; 8,0;
0,7:4,1;0,2;0,3;0,7: 3,3: 3,4:4,6; 0,6; 0,5;: 4,2;: 3,7;0,1; 0,4: 1,2

KontponbHas pabota mo TemMamM 8 «®DyHKIMHM HECKOJIbKUX IEPEMEHHBIX.
HuddepenuupoBanue ¢GyHKIUNA HECKOJIBKUX TMepeMeHHBIX» u 9 «CBeprka
GyHKIHI.

3agauu 1. HaiiguTe yacTHBIE MPOU3BOAHBIE BTOPOTO MOPSIKA (DYHKINU;

3agauya 2. Haliqute skctpemyM QyHKINU;

3apaua 3. Haiinure npousoanyto ynkuun u = u(x,y,z) B Touke M, 1o

HAMPABIICHUIO BEKTOpa d, IpaaueHT QyHKIHH B Touke M, .
3anaua 4. Berancnure cBepTKy (QyHKIHIA.

Bapuanr 1.

1. 2 :x2c03y+y2cosx—2xy—3;

2. 7=—xX°y+xy2 +4xy;

3. u:\/m,§=T+ZT—2E,MO(3;—4;5)-
4. f(t) =1,¢(t) = sin6t.

Bapuanr 2.

1. z=In(x’y+3xy®);
2. 7=2%%+3y? +4xy+5x—6y—25;

3. u=5Y"7+arctg {E;a= J+K; Mg (£30);
y

4. f(t) =1,¢(t) = sin4t.

Konrponbnas pabora no pazaeny 7. «MaremaTudeckre METOJbl PACIO3HABAHUS U
MIPOTHO3UPOBAHUS.
Bapuanr 1.

1. PaccmarpuBaercst 3amava kiaccu(ukanuu OOBEKTOB Ha JBa Kiacca IO
onHoMmy npusHaky. Ilpenmonaraercs, 4To 3HaYeHUE NpU3HAKA X JUIS
00BEKTOB U3 JABYX KIJIACCOB PACHpEIeNeHO IO HOPMaJbHOMY 3aKOHY C
MaTeMaTHYeCKUMHU OxuaanusamMu 1, 12 u nucnepcusmu 2, 4. Tpedyetcs HaliTh
001acTH 3HaYeHUH MPHU3HAKa X, COOTBETCTBYIOIIME OTHECEHUIO OOBEKTOB B
KaXJIbIN U3 IBYX KJIACCOB 0alieCOBCKHUM KJIACCH(UKATOPOM, €CITH allpUOPHBIS
BEPOATHOCTH KJIACCOB PAaBHBI, COOTBETCTBEHHO, 0.4 1 0.6.

2. Nmeercs 3amaua pacmo3HaBaHUSI C 3-Msl KJaccaMH W 2-Msi TpU3HaKaMHU.
[Ipenmonaraercsi, 9TO C MCIOJIb30BAaHUEM JIMHEHHOTO KJacCH(UKaTopa Jis
KaXJI0T0 KJIacca HailieHbl JIMHEHHbIE pa3esnstonye QyHKIHNU:

f1(ey,x2) =4+ 21 — x5, f5(x1,%3) = =2 + x1 — 3x3, f3(x1,%3) = 1+ x1 — 2x5.
Tpebyercs  u300pa3uth  Ha  JBYMEpHOHW  JuarpaMMe  OOJacTH,
COOTBETCTBYIOIIIME OTHECEHUIO K KJlaccam 1, 2 u 3.

3. Ilpeamonaraercs, 4To TUHEHHBIN TUCKpUMUHAHT Duiiepa UCOIb3yeTCs s

pacrio3HaBaHMs OOBEKTOB M3 JABYX KJIACCOB IO Mape MPHU3HAKOB X; U Xp.




TpebyeTrcs BBIYUCINUTH BEKTOP, 33JAI0OUINI HaNpaBieHUE NEPIIEHIUKYIIApa K

IpSMOH, pa3ensoneii 00beKThI ABYX KJIACCOB, /ISl BHIOOPKH:

Kiacc 1 Kmacc 2
X1 X, X1 X,
1,3 1,2 -0,7 3,5
3 2 0,7 3,6
15 2 -0,9 4,3
1 1 -1,3 2,6
4. BbaHKOM  TECTHpPyeTCS  METOJ  HUIACHTH(PHUKAIMU  HEAO0OPOCOBECTHBIX

3aéMIIMKOB. M3BecTHO, 4TO CpeqHHUil AOXO0J OT OJHOrO J10OPOCOBECTHOTO
3aémuuka cocrasisgeT 10000 equnHuL, cpeaHsist BEIMYMHA IOTEPh OT OJHOIO
HenobpocoectHoro 3aémmiumka — 30000 emuuun. M3BecTHO, 4TO A0S
HeoOpocoBecTHBIX 3aéMITKOB 10%. M3BeCTHO HECKONBKO TOYEK rpaduka
ROC-kpuBoil mJi1 HEKOTOPOTO pAaclo3HAIoIIEro omepatopa. Tpedyercs
YCTAaHOBUTh HAa OCHOBAHWM BCEH ATOW HMH(OpPMAIMH IEIECO00Pa3HOCTh
UCIIONIb30BaHUsI ~ OaHKOM  TEXHOJOTMM  paclo3HaBaHUS,  OICHHUTH
MAaKCHMAJIbHBIN JONOJHUTEIBHBIN JOXO/ HA OJTHOTO 3aEMILMKA.

UyBCTBUTEIBHOCTh JloxxHas TpeBora
0,56 0,05
0,7 0,09
0,8 0,11
0,91 0,19
0,93 0,3

5. 3anana Tabauna COBMECTHBIX 3HAUEHUM MPOTHO3UPYEMON nepeMeHHON Y u
oOBsicHsmomEel nepemMeHHol X. TpeOyeTcs BBIUMCINTD KOBAPHALIUIO MEXTY
Y u X, xo3pduuuent koppemsiuuu Mexay Y U X, KOIPPHUIMEHTHI
OJIHOMEPHOM JINHEWHOU PETPECCUM.
Y 17; 23.6; 28.3; 37.5, 38.6
X 3 5 74; 10.2; 113

Bapuanr 2.

1. Hwmeercs 3a1aya pacro3HaBaHMs ¢ 4-Msl KJIacCaMM U OJJHUM IPU3HAKOM.
[Tpennonaraercs, 4TO ¢ UCIOJIB30BaHUEM JIMHEHHOT 0 KI1acCU(pUKaTOpa is
KaXJI0T0 KJIacca Hail/IeHbl ClIeAyIOIHe JIMHEHHbIE pa3aenstonye GyHKIMNU:
fl(x) =4.8 —2.3x, f3(x) =4.5 — 2.3x, f2(x) = —4.6 — 2.6x, f4(x) =4.2 — 0.4x.
Tpebyetcs nzo6pa3uth Ha rpaduke 0071acTH, COOTBETCTBYIOIINE OTHECEHUIO
K KaKJIOMY U3 YEThIPEX KJIaCCOB.

2. lTlpennonaraercs, 4To TMHEWHBIA AUCKPUMUHAHT DuIlIepa UCTIONIb3YyETCs
JUTsL pacrio3HaBaHMs 0OBbEKTOB U3 IBYX KJIACCOB M0 Mape Npu3HakoB X1 u x2.
TpebyeTcs BBIUMCINTD BEKTOP, 33Aal0NIUI HallpaBJIeHNEe MEPIeHIUKYIApa K
IPSAMOM, pa3ensoneil 00beKThI ABYX KJIACCOB!

Krmacc 1 Kmacc 2
X1 X2 X1 X2
2,3 1,8 -0,9 -3,6
3 1,9 -0,1 -3,8
3,2 2,1 0,1 2,8
3,1 0,6

3. Ilpu mpoBeaeHnU BHIOOPOB Ha psijie M30MpaATEIbHBIX YYaCTKOB
npou3BOAATCS (hanbCUpHUKALUU PE3yNbTaTOB rojgocoBanus. [loceuika




HaOroaTeNs Ha TAKOW y9acTOK mpenoTBpaiiaet Ganbcudukanun. [Tycts
M3BECTHO HECKOJIBbKO Touek ROC-KkpuBOii U1t MeTOa MACHTU(DUKAIIIH
«TPSI3HBIX» y4acTKOB. Tpedyercs onpeaenuTh ONTUMAIbHYIO CTPATETHIO
pacrpeneneHus HaOI0JaTeNel Mo yqacTkaM U MaKCUMAaJIbHBIA BBIUTPBITIT
OTHOCHUTEJIBHO CTpaTeruu paBHOMEPHOI'O paclpeesieHus M0 yJyacTKaM, eclid
Bcero yuactkoB 1000, nabmonareneit — 200 1 105151 «TpA3HBIX» YUYACTKOB
— 30%. IIpu 3TOM 110 ONITUMAJIBHOCTBIO IOHUMAETCS MAKCUMU3AIUS
KOJIMYECTBA YECTHBIX YYACTKOB.

UyBCTBUTEIBHOCTH JloxxHas TpeBora
0,86 0,11
0,9 0,31
0,2 0,32

4. 3ananHa TabiMlla COBMECTHBIX 3HAUEHUI MPOTHO3UPYEMON NepeMeHHON Y U
oOwscHstomel nepemenHo X. TpeOyeTcst BBIYUCIUTD KOBAPHAIIMIO MEKTY
Y u X, ko3 durment koppensun Mexy Y U X, K03 HUIUSHTHI
OJHOMEPHOM JTMHEUHOU PErPeECCUU.
Y59 40 24 17
X83 76 30 23

5. 3amansl TaONUIBI 3HAYCHU OMHAPHBIX MPU3HAKOB st Kiacco K1 n K2.
TpebyeTcs HallTH Bce TYNMMKOBBIE TECThl MUHUMAJIBHOW JJIUHBI, a TAKXKe
yKa3aTh Ul KAKAOTO KJIacca Mo OJHOMY IPeACTaBUTEILHOMY Habopy,

KOTOPBII HE COBIIAAAET M0 MPU3HAKaM ¢ TYNUKOBbIM TecToM. Kitace 1 Kiace
2X1X2X3X4000010100001X1X2X3X4101111001100

Kpurepun onenku n
IIKaJIa OLICHUBaHUS
B Oasutax

KontponbHble paboThl, B 3aBUCUMOCTH OT CJIOXXHOCTH M KOJHMYECTBAa 3ajad,
oueHuBatotcs B 20 6aioB.

Buvicokuii yposenw:

o0yyaroImuiicss 1€eMOHCTPUPYET CBOOOIHOE MPUMEHEHUE 3HAHUN Ha MpaKTHKE; HE
JIOITyCKaeT OIMOOK B BOCIIPOM3BECHUN M3YYEHHOTO MaTepuana U pelieHu  3a1a4;
maTepuan opopmieH akkypatao — 85%-100% ot makcumanbHoro 6amia 3a KP;
Cpeonuii ypogenw:

oOyyaromuicss JEMOHCTPUPYET YMEHHE IMPHUMEHATh IOJIy4YEeHHblE 3HAHUS Ha
NPaKTUKEe; B PEHICHWH 3a7ad He JOMyCKAeT CEPbE3HBIX OIMMOOK, JIETKO yCTPaHSIET
ONpeNielIeHHble ~ HETOYHOCTH €  IOMOILNBIO  JIONOJHUTEIBHBIX  BOIPOCOB
npernojiaBaTesns; mMarepuan opopMIIeH HEJOCTaTOYHO akKypaTHo — 61%-84% ot
MakcuMaibHoro oamia 3a KP;

Huoice cpeonezo:

00yyaromuicss TEMOHCTPUPYET OCBOEHHE OCHOBHOT'O MaTepuaia, HO HUCIBITHIBAET
3aTpyZIHEHUS] TPU PEIICHHH 3a1a4 W TpeOyeT IOMOIHUTEIBHBIX JIOTIOTHSIONNX
BOIIPOCOB MpernojaBarens; MaTepuan odopmieH He akkypatHo — 30%-60% ot
MakcumaibHoro 6asmia 3a KP;

Huskuii yposenw:

o0yyaromuiicss UMeeT OTJeNIbHBIE MPEICTaBICHUs 00 U3yYaeMOM MaTepuaie, HO Bce,
e OoJplasg yacTb HE YyCBOEHa; Marepuanl O(OpMIEH HE B COOTBETCTBHM C
tpedoBanusMu — 0%-29% ot makcuManbpHOTO Oayia 3a KP.

4. OnleHOYHbIE MATEPUAJIBI IPOMEKYTOYHOM aTTeCTAIUN

HaunmenoBanue
OIIEHOYHOI'0
cpeacTBa

IK3aMeH

[IpencraBienue | Teoperuueckue BONMPOCHI K IK3aMEHY
u conepxxaHue | bazoBble BONpochl

OLICHOYHBIX




MaTepUajoB

No vk

10.
11.

12.
13.
14.

15.
16.
17.
18.

19.
20.
21.

[aiite onpeneneHue IMHENHOTO IpocTpaHCcTBa. JInHeliHas He3aBUCUMOCTh. basuc,
pa3MepHOCTb.

[aiite onpeneneHne METPUYECKOTO TpocTpaHcTBa. [Ipumepsl METpUK.

Haiite onpenenenue KBaapaTuuHoW ¢opmbl. Kak cocraBuTh  MaTpuily
KBaJApaTUYHON HOpMBI?

JlaiiTe onpenenenre CUHTYJISIPHOTO Pa3I0oKEHUSI MAaTPHUIIBL.

VYcnosnas BeposTHOCTh. @opmyiia baiieca.

JluckpeTHas 1 HenpepbIBHAA CiTy4aiiHas BETUYHMHA.

Cnoco6nr 3amanus pacnpenenenus JICB um HCB. ®ynkius pacrpeneieHus u
(YHKIHS TUIOTHOCTH.

[lepeuncnure OCHOBHBIE pPACIpElENCHUsI NUCKPETHBIX CIy4YalHbIX BenuduH. Mx
YHCIIOBBIE XapaKTEPUCTHUKHU.

[Tepeuncnure OCHOBHBIE paCIIpeEICHHs HEIPEPHIBHBIX CIy4YallHbIX Benu4uH. Mx
YHCIIOBBIE XapaKTEPUCTHUKHU.

HopmanbHoe pacnipenenenue. Ero napameTpsr.

3amummre  GopMyJdBl IS OJHOMEPHOTO/MHOTOMEPHOTO  HOPMAalbHOTO
pacrpezeneHusl.

MeTtoa MakcumanbHOTO nipaBaonoaoous. [lpusectu mpumep npuMeHeHus: METoa.
Metoa HAaMMEHBIITUX KBAJPATOB.

Jatp ompeneneHue MaTEMaTHYECKOTO OXHUJAHUS, KOBapHAllMH, JHUCIEPCUH,
Kod(puImenTa Koppesiuii.

Uro Takoe KoBapuallMOHHAsl MaTpULA JJI1 MHOTOMEPHBIX CITy4allHbIX BEIUYNH?
['eHepasibHass COBOKYMHOCTbh. TOUEUHbBIE OLIEHKH MapaMeTPOB PaCIPEICICHHUS.
HuTepBanbHble OIICHKU MapaMeTpOB paclpeaeIeHusl.

[IpaBuso BEIYMCICHUS YACTHBIX TPOU3BOAHBIX (DYHKITMH HECKOJIBKHUX IIEPEMEHHBIX.
[TpousBoHas IO HATIPABIEHUIO, TPAAUEHT (QYHKIUH.

Yro takoe MeTox k-Ommxkainmx cocenei?

OcHoBHasl ujiess METO/1a ONOPHBIX BEKTOPOB.

Yrto Takoe METO/1 I1aBHbIX KOMIIOHEHT?

Bonpochl NOBbINIEHHO CJI0KHOCTH

CxonnMocTh 1o BeposATHOCTH. LleHTpanbHas mpenenbHas TeopeMa.
DopMyIMpPOBKA CTATHCTHUYECKUX TIunoTe3. I[IpocTeie W CIIOXKHBIE THUIIOTE3BI.
HyneBass m anbrepHaTtuBHas rumore3bl. OMMOKM NEPBOTO M BTOPOro poja.
Cratuctuyeckuil Kputepuid, HaOl0JaeMoe 3HAYeHHE KpUTepUs. YPOBEHb
3HaunMocTu. Kputnueckue obmactu. MomHocTh kputepus. Teopema Heilimana-
ITupcona.

AHamu3  cratuctHueckux — cBsized.  Koppemsuuonnblii  anamus.  [lapHsii,
MHO’KECTBEHHBIH KO3 uiueHT Koppensiuuu. JloxkHas Koppemnsuus, YacTHBIN
KO3 PHUIHUEHT KOppesLuy.

Perpeccuonnsie Monenu. OTOOp NPU3HAKOB, JIOBEPUTENbHbIE HHTEPBAJIBI IS
napaMeTpoB. BeiOop Hawmitydieii MOAeNnu ¢ MCHOIb30BaHUEM HMH(OPMAaLOHHBIX
KPUTEPUEB.

Hcnonb3oBanue MeTo/la HAaMMEHBIIMX KBaJApaToB AJS OLIEHKU KO0d(pPHUIIMEHTOB.
Cesa3p MHK ¢ metomom makcumanbpHOTO mpapaonofodus. OmeHka mapameTpoB
OJIHOMEPHOH PErpeccum.

[Touck xo3pduumenToB MHOromepHoit perpeccuu ¢ nomoinpsio MHK. ®@opmyna
JUIl PErPECCUOHHBIX KOA(PQHUIIMEHTOB. SIBI€HNE MyIbTUKOLIMHEAPHOCTH.

Mogens uckyccTBeHHOro Heipona. Ilepuentpon PoszenOmarra u MerTon ero
00y4YeHHsI, yCIOBUE CXOTUMOCTH.

MHOTOCIOMHBIN MEPLETITPOH U €T0 CTPYKTYpa. ANMPOKCUMHUPYIOIIAst CTOCOOHOCTh
MHOT'OCJIOMHBIX NEpLUEenTpoHOB. MeToa 00paTHOro pacipoCTpaHEHUs OLTHOKH.
[TocTpoeHne AMHEHHBIX peraonmx GyHKIMHA. YCI0BHE pa3lAeIMMOCTH KIIACCOB.
O0600meHHbIe pemaromue QyHKIIH.




10. 3agaul TOHMXXEHUS pa3MEepHOCTH. MeToa TJIaBHBIX KOMIOHEHT. JIMHEWHbI
JUCKpUMHUHAHT Puiiepa.

11. MeTtol OmOpHBIX BeKTOpoB. OmNopHbIE BEKTOpa M UX POJib B (OPMHUPOBAHUU
PacIO3HAIOILEr0 AITOPUTMA.

12. OGo01IeHre MEeToAa OMOPHBIX BEKTOPOB, IMO3BOJISIONIEE CTPOUTH HEIHMHEHHbIE
pa3zeNsaoIre MOBEPXHOCTH.

13. Meronel knacrepuszauuu. Llenmu kimacrepHoro ananusa. Kpurepun kauyectBa
KJacTepusanud. Metoll K-BHYTpUrpyIIOBBIX CpeqHUX. TeopeMa O CXOAMMOCTH
alnropuTMa.

14. HauBHbIii ~ OaiiecoBckuid  kimaccuukarop.  OO0oOmeHHblii  OaiiecoBCKuit
knaccudukarop. Kpurepuii Hetimana-ITupcona.

IIpumepHbIe 321241 K IK3aMeHY
BazoBble 3agaun

3aganme 1. MccnenoBarh QYHKIIHIO HA IKCTPEMYM Z = —X°Y + Xy + 4XY ;

3ananme 2. VccnenoBarh KBaJpaTuuHyro (GopMy Ha 3HAKOONPEAEIEHHOCTb, IPUBECTH K
KaHOHMYECKOMY BHJ1y METOJIOM OPTOTOHAJIbHBIX IPE0Opa30BaHUM!

X7 —3X3 + AX X, — 4% X5 +8X, Xy ;
PaccMarpuBaeTcs 3a1a4a Kiaccu()UKaMu 0ObEKTOB Ha JBa KJacca MO OJHOMY [IPU3HAKY.
HpeHHOHaraeTCH, 4YTO 3HAUCHHUC IIpHU3HAKAa X JJIA 00BEKTOB M3 KJIAacCOB Kl, K2
pacripesiesnieHo 1o 3akoHy Panest:

p(x|K;) = B; - exp —%xz , x20, j=12

[Mycts f1=7.3 , P, =13. TpeOyercs HaiiTH oOJacTH 3HAYCHHWN TPU3HAKA X,
COOTBETCTBYIOIIME OTHECEHHIO OOBEKTOB B KAKIBIH M3 JBYX KIACCOB OaileCOBCKUM
KJ1acCU(pUKATOPOM, €CIIHM allpUOPHBIE BEPOSATHOCTH KJIACCOB PAaBHBI, COOTBETCTBEHHO, 0.3 1
0.7.

3ajauM NOBBINIEHHOI CJI0KHOCTH

3ananme 1. BoiBectu hopMyity peryasipu30BaHHOTO pelIeHHs 3a/1a4d MHOTOMEPHOM
JIMHEHNHOMN PErpecCUy Yepe3 CUHTYIISIPHOE PAa3JI0KEHNUE.

3aganue 2. BeiBecTr rpaiueHTHBIN METOT OOYYECHHUS B JIOTUCTHUECKONW PETPECCHH.
3ananme 3. BoiBectu (hopMyiry HauBHOTO 0aileCOBCKOro Kilaccu(ukaTropa Ajs ciaydast
OMHApHBIX IPU3HAKOB (JI0Ka3aTh, UTO OH JINHEEH).

Kpurepun
OIICHKH U IIKaJla
OIlCHUBAHUS

B Oaiutax

DK3aMeH SBJSIETCS UTOTOBOM (DOPMOI OLIEHKH 3HAHMM CTYJIEHTOB, NMPHOOPETEHHBIX B
Te4YeHHUe ceMecTpa 00yueHHs 110 AUCHUIUINHE. DK3aMeH POBOAMUTCS B MUCBbMEHHOM Gopme.
Crynent BbIOupaer Owier, coaepxamuii 1 Bompoc wu3 0a3oBoil uactd, 1 Bompoc
MOBBIIICHHONW CIIO)KHOCTM W 2 TMpakThyeckue 3anadu (06a30BOW M MOBBILICHHON
CJIOHOCTH).
[Tpu BeICTaBIEHUH OANJIOB 32 OTBETHI HA 3a/1aHUS B OMJIETEe YUUTHIBAIOTCS CIEAYIOIINE
KpUTEPUU:

1. TIpaBUJIBHOCTH BBIMOJHEHUS MPAKTUYECKUX 3a/1aHUI.

2. Brnanenne MeTo1aMu M TEXHOJIOTUSIMHE, 3aIUTAaHUPOBAHHBIME B paboueil mporpamme
JUCLUIUINHBI.

3. Bnanmenue cnenuaibHBIME TEPMUHAMH U HCIIOJIb30BaHUE UX TIPU OTBETE.

4. YMeHue o0bACHATH, eNIaTh BHIBOIBI M 0000IIEHHS, 1aBaTh apIyMEHTUPOBAHHbBIE
OTBETHI.

5. JIOrM4HOCTb U NOCIEA0BATENBHOCTh OTBETA.

6. JleMoHCTpamus CHOCOOHOCTH Y4acCTBOBATh B pa3paboTKe 000OIICHHBIX BAPHAHTOB
peleHus mpoodem.

MakcuManpHBINA 0alll 32 OTBET HAa TEOPETHUECKUN BOMPOC 0Aa30BOTO YPOBHS — 5 0aylIioB,
BOITPOC TMOBBITIICHHOM clT0’kHOCTH — 10 Gasos.

Pemenune mpaktudeckoi 3amaun 0a30BOTO YPOBHS SBISETCS OO0SI3aTEIIBLHBIM 3JIEMEHTOM
YCHENIHOW clauM dK3aMeHa W OIICHMBAaeTCs MakcuManbHO Ha 10 0amioB; pemieHue




MPAKTUYECKON 3a/aYi TOBBIIMICHHOW CIIOXKHOCTU OIleHUBaeTcs Ha 15 Oamnos. B cimydae
HETOJTHBIX OTBETOB IO OWJIETY MJIM CTIOPHOM OIEHKH 3a1af0TCs JOTIOTHUTEIIBHBIC BOTIPOCHI
U3 o0mero cmnucka (BHE 3aBHCUMOCTH OT YPOBHS OCBOCHHS) II0 YCMOTPEHHUIO
MIPErno/1aBaTelIs.

Buvicokuii yposenw:

oT 36 110 40 GayITIOB OIIEHUBAETCS OTBET, KOTOPBIH MOKA3bIBACT MIPOYHBIC 3HAHKS OCHOBHBIX
MPOIIECCOB M3y4aeMOW MPEIMETHOW 00JIaCTH, OTIWYAeTCS TIIYyOMHOW W TIOJTHOTOM
PacCKpBITHSI TEMbI; BJIQJCHUE TEPMHUHOJIOTHYCCKUM amnmapartoM; yMEHUE OOBSICHATH
CYIIHOCTb, SIBIICHWUH, TPOIECCOB, COOBITHI, NenaTh BBIBOABI U OOOOINEHHUS, IaBaTh
apryMEHTHPOBAaHHBIE  OTBETHl, NPHUBOJUTH  INPUMEPHI, CBOOOAHOE  BIAJCHUE
MOHOJIOTHYECKOM peUbl0, JOTHYHOCTD U MOCJIEI0BATEILHOCTh OTBETA.

Cpeonuii ypogenn:

oT 25 1o 35 GaylJIoB OIEHWBAETCSI OTBET, OOHAPY KMBAIOIIUNA IPOYHBIC 3HAHUSI OCHOBHBIX
MPOIIECCOB M3y4aeMOW MPEIMETHOW 00JIacTH, OTIWYAeTCS TIIYyOMHOW W TIOJHOTOM
PacKpbITUS TEMBbI, BJAJICHUE TEPMHUHOJOTUYECKHM annapaTroM; yMEHHE OOBICHSITH
CYIIHOCTb, SIBJICHHM, MPOIECCOB, COOBITUM, NenaTh BBIBOABI M 00O0OIIEHHUS, JaBaTh
apryMEHTUPOBAHHbIE  OTBETHI, MPUBOAWTH  MNPHUMEPHI, CBOOOAHOE  BIIAJICHHE
MOHOJIOTHYECKOM peubl0, JIOTUYHOCTh U MOCJIEAOBATEIbHOCTh oTBeTa. OmgHAKO
JIOTTYCKAeTCsl OJTHA — JIB€ HETOYHOCTHU B OTBETE.

Huoice cpeoneeo:

ot 20 g0 24 6amioB OLEHUBAECTCS OTBET, CBUICTEILCTBYIOUINI, B OCHOBHOM, O 3HAHUH
MIPOIIECCOB U3y4aeMOM MPEAMETHOM 00JaCTH, OTIMYAIOIIUNCS HEJOCTATOYHOU TITyOHMHOU
W TIOJHOTOW pACKpPBITUS TEMbI, 3HAHMEM OCHOBHBIX BOIIPOCOB TEOpHH; CIad0
c(hopMUPOBAaHHBIMHA HABBIKAMH aHAJIN3a SIBIICHUH, MPOIIECCOB, HEJIOCTATOYHBIM YMEHUEM
JaBaTh AapryMEHTUPOBAHHbIE OTBEThl W NPUBOJUTH MPUMEPHI; HEIOCTATOYHOU
JIOTUYHOCTBIO W TIOCIIEIOBATEILHOCTHIO OTBETa. JlomyckaeTcss HECKOJIbKO OIIMOOK B
COJIEpXKaHUU OTBETA.

Huszkuii ypoeens:

no 19 0GannoB oOIEHUBAETCS OTBET, CBHJETENBCTBYIONIUH, O HE3HAHUU TPOIECCOB
M3y4aeMoil MpeAMETHOM 00JacTH, HE3HAHWEM OCHOBHBIX BOINPOCOB  TEOPHH;
Hec(OPMUPOBAHHBIMU HAaBBIKAMU aHAJIM3a SIBJICHUN, TPOIIECCOB, HEYMEHHEM JaBaTh
apryMEHTHPOBAHHBIE OTBETHI.

Munumanvnoe Konuuecmeo 6annog 3a yIxkzamen — 20

Maxkcumanvroe Konuuecmeo 6annos 3a Ixkzamen — 40
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