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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Jucnumumna «HucieHHple METOABI M MaTeMaTHuecKoe MojaenupoBanue.» (UMuMM) ume-
€T 1eJibI0 chopmMupoBath y odydaromuxcs npodeccuonanpabie YK-1; OIK-1; TTK-2; TTK-3 xom-
neTeHnuu B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO no HampaBiaeHHIO TOATOTOBKHA OaKaaaBpOB
03.03.02 «®usuka» ¢ y4eToM HaIpaBICHHOCTH OakalaBpCKOH mporpaMmel — «MeauuuHcKas ¢u-
3UKaY.

[lenpro MUCHUIUIMHBI SBISETCS MPUOOPETEHHE MPAKTHUYECKUX HABBIKOB HCIOJIH30BAHUS
YHCJIEHHBIX METOJOB Ui pelieHus 3a7ady oOpabOoTKU SKCIEPUMEHTa U MaTeMaTHYeCKOro MOJIEH-
poBaHMsI TIPOIECCOB. B OOJNBIIMHCTBE Cay4yaeB ISl PEIICHUs MOJOOHBIX 3a/1ad yKe CYIIECTBYIOT
rOTOBBIE MPOrPAMMHBIE KOMILIEKCh. OHAKO CTYIEHTHI IOJKHBI UMETh SICHOE MpeCcTaBlieHue 00
OCHOBHBIX METOJIaX MaTeMaTHYECKOTO MOJICIMPOBAHUS MIPOLIECCOB. DTO MO3BOJUT CO3/1aBaTh KOH-
KpeTHble MaTeMaTUYECKUE MOJIENIH, BBIOMPATh MOAXOIALINM ISl pEelIeHHs KOHKPETHOW 3ajauu
MPOTrpaMMHBIN KOMIUIEKC, MPAaBUJIBHO MHTEPHPETUPOBATH MOJIydaeMble pe3ysbTaThl. HaBbIkH 1MO-
Jy4eHHbIE MPU U3YUYCHUU JAaHHOW TUCIUIUIMHBI MOTYT MPUMEHSTHCS B KypcaX « ATOMHasi (pU3HKay,
«MexaHuKa CIUIOIIHBIX cpeny, «Du3nka aTOMHOTO sipa U dJIEMEHTAPHBIX YaCTHIL), « DIEKTPOIAH-
HamuKka», «KBaHtoBas Teopus», « TepMoauHaMuKa W cTaTUCTHUYECKass (u3nuKay, «Du3nka KOHJICH-
CHUPOBAHHOTO COCTOSIHUSY.

[Ipu peanuzaruu 1enu npeaycMaTpuBaeTCs PelIeHUe CASAYIONINX 3a/1a4:

N3yunrs:

* OCHOBHBIE THITI MATEMATHUYECKUX MO/IEIICH;

* [I0OKa3aTesu, XapaKTepU3yIoIIHe KaueCTBO TOM WU HHON MOJICNH;

* TUITBI KPUTEPHUEB JICKAIIUX B OCHOBE JIOCTOBEPHBIX CTATUCTUUECKUX BBIBOJIOB.

OBiageTsb:

* TEXHUKOU TTOCTPOEHUSI MAaTEMaTHYECKUX MOJIEIeH (PU3NYECKUX MPOIECCOB, MOCTAHOBKH 3a-
71a4 ¥ BBIOOpA a/IeKBATHBIX METOOB UX PEIICHHUS;

* CIIOCOOHOCTBIO MMPUMEHSITh MOJICIM U METOJIbI, U3yYaeMbI€ B Kypce, K PEIICHUIO MpaKTH4e-
CKHX 3aj1ay.

Ob6nacTsamu npodecCHOHANTBHON AEITeTbHOCTH B paMKax M3y4yaeMoOW AUCIUILINHBI (MOIYJIs)
SIBJISTFOTCS:

- aToMHas IPOMBIIUIEHHOCTH (B cepe obecreueHus KU3HEHHOro IMKIIa (MCcclieJloBaHHeE,
IPOEKTUPOBAaHWE W pa3pabOTKa COBPEMEHHOIO0 YHHUKAJIbHOTO OOOpYJIOBaHUS, MPOHU3BOJCTBO,
HajaJlKa, dKCIUTyaTalusi) 000py10BaHUSI YCKOPUTEIbHBIX KOMIUIEKCOB KaK MEIUIIMHCKOTO Ha3Ha-
YEHUs, TaK U UCIOJIb3YEMBIX JIJIsl IPOBEJCHUS UCCIIEJOBaHUN B 0071aCTH (DU3UKH BHICOKUX SHEPTHH,
(U3NYECKUX YCTAaHOBOK, B TOM YHCIIE€, MEJUIIMHCKOTO Ha3HaYeHUsl 1Jid obecrieueHus 3¢ HEeKTUBHO-
ro ¥ 6€30MacHOro Pa3BUTUS aTOMHON OTPACIIN);

- CKBO3HBIE BHJbI MPOPECCHOHAIBHON IESITENbHOCTH B MPOMBIIUIEHHOCTH (B cepax
MIPOBE/ICHUS] HAYYHO-HMCCIIEJOBATEIbCKUX M ONBITHO-KOHCTPYKTOPCKUX paboT 10 TeMaTHKE OpraHu-
3alluy, YIpaBIeHUs pe3yIbTaTaMU Hay4HO-UCCIEI0BATEIbCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT
C LENbI0O MPOU3BOJICTBA COBPEMEHHOTO 000pYyI0BaHMs, 00ECIEUMBAIOIIEI0 COBEPIICHCTBOBAHUE
SJIEPHO-PHEPIe€TUYECKUX TEXHOJIOTHIN).

2 MecTo nucuuminHbl B cTpykrype OITOIT
Hucuunnuna «YucneHHsle METOIbl U MateMmaTtnueckoe moaenuposanue.» b1.0.09.02 otHo-
CHUTCSI K OCHOBHOM YacTH 0JIOKa AUCIHILTHH, Moayis « MHpopmaruka» b51.0.09.
Jucuunnuna npenogaercs B 1V cemectpe |l kypca u B V cemectpe III kypca.
[Mpuctynas kK U3y4eHUIO TUCIUTUTHHBI « YUCIIEHHBIC METOIBI 1 MAaTEMAaTHIECKOE MOICITHPO-
BaHWE.», CTYJCHT JOJDKCH UMETh TBEpAbIC 3HAHUS IO MpeaMeraM «JInHelHas anreOpa U aHATUTH-

YECKasa recoMeTpus», «MaTtemMaTudecKui aHaJIn3», «Teopm[ BGPOﬂTHOCTeﬁ 1 MareéMaTundeckas Cra-



TUCcTUKaY, «/luddepennmansapie ypaBHEHU», a TaKKe MPEANOIaraeTcsi 3HaHUE OCHOB IPOTPaM-
MupoBanus Ha C++.

3 Ilnanupyemblie pe3yJibTAThI 00yYeHH s MO TUCIUILTTHHE

HNuankaropel
Dopmupyembie KOMIETeHIHH A p . ILnanupyemble pe3yJibTaThl
5 AOCTHIKEHHST KOMIETeHIHH B T —
(k00 u Haumenosanue) (k00 u popmyuposka) y

YMeETh MPUMEHSATh CUCTEMHBIN
TTOAXO IS aHAJIH3a MPOOJIEMHOM
CUTYallUH

YMeTh BBISIBIISATH COCTABIISIONINE
MIPOOJIEMHOM CUTYaIlUU U CBS3H
MEXIy HUMHU

YMeTh TpaMOTHO, JIOTUYHO, ap-
TYMEHTHPOBAHO pa3padaThIBaTh
CTPATETHIO pelIeHUs MpooIeM-
HOM CHUTYaLHH.

VK-1.1. Ananuzupyer 3ana-
4y, BBIICNAS ee 0a30Bble CO-
CTaBJISIOIIIHE.

YK-1.4. Tlpu o6pabotke HH-
dbopMmaruu  oTauvaeT (HaKThI
OT MHEHUH, WHTEpIpETalnH,
OIICHOK, (opmupyer co0-
CTBCHHBIC MHCHHUS M CYXKIe-
HUS, apryMEHTHPYET CBOU
BBIBOIbI ¥ TOUKY 3PCHHUSI.

VK-1. Cnocoben ocywecms-
JSIMb  NOUCK,  KPUMU4ecKutl
amanus u cunmes uHgopma-

Yuu, NPpuUMeHAms CUCImeMHblU XO0J1 JUTs pa3pabOTKU CTpaTeruu

nO0X00 011 peuileHus nocmaes- pelieHus mpoOIeMHOM CHTya-
JIEHHBIX 3a0aH. IHH.

YMeTb NPUMEHATh CUCTEMHBIN
Y MEKIUCLUIUINHAPHBIN MO~

3HaTh OCHOBHBIE METOAbI OICHKH U
MpeaOTBpallICHUA PUCKOB Pa3HbIX

CIIEHapHeB pelleHHs MPophecCHOHAIb-
YK-1.5.  PaccmaTpuBaeT W | yyv sanay,

npeiaracT BO3MOXKHBIC Ba- | Ymers popMyaupoOBaTh pa3invHbIE
PUAHTBl PEHICHHs] TOCTAB- | CHEHApHH CTPATErHH PEIICHHS IIPO-
JICHHO# 3a/1a4H, OI[CHUBAS MX | OVICMHO# CHTyariH.

TIOCTOMHCTBA M HEIOCTATKH. VMeTh olleHuBaTh JOCTOMHCTBA, HC-
JAOCTATKU U PHUCKHU pa3JIMYHbIX CLICHA-

PHEB CTPaTETruy PEICHHs TPOOIIeM-
HOH CUTYallH.

3HaeT COBpEMEHHBIE TPOOJIEMBI 1
HOBEHIINE TOCTIKEHUS (PH3UKHU U

OHK_I X 1 . HpI/IMeHSICT Mare- MCAUIINHBI, COBpeMeHHLIe JOCTHU-
MAaTHYeCKHe, eCTEeCTBEHHOHa- | “KCHIT HAYKH 1 HIEPEIOBON TCXHO-
JIOTHUHN.

YYHBIC, COOUATIBbHO-

; VMeer UCnosb30BaTh COBPEMEH-
OMK-1. Cnocoben npuse- 9KOHOMH'IECKHE H POdeccH- HbIe HH(POPMAIMOHHEIE I/II;(OMHB
HAMb 6A308ble 3HAHUS 8 00- - i
nacmu dusuko- OHATBHBIC SHAHWA I POIIC- | 1y ronppie TeXHOIOTHH, CPELCTBA

HHA HAy4IHO- KOMMYHUKaIU#, ClIOCOOCTBYIONINE
Mamemamu4eckux u (unu) HUCCIIENOBATEIBCKUX 3a1a4 IOBBIIICHUIO 3 (PEKTUBHOCTH
€CMeCMEERHbLX HAYK 6 cqlzep € Hay4HO# 1 00pa3oBaTeIbHOM chep
cgoell npogheccuonanvHoll NeSTETbHOCTH
OoesimenbHOCmU. _
OIIK-1.2. [Ipumenser cu- 3HaeT OCHOBHBIC HCTOYHUKH U ME

TOJIBI TTOJTYYEHUS TIPOPECCUOHAIb-
HO# nH(OpPMAIIMK, HAITPABJICHHUS
Hay4HBIX HCCIIEIOBaHUM, Iexa-
[IUX B OCHOBE BBITIOIHAEMOT0O (hH-
3UYECKOT0 SKCIIEPUMEHTA

CTEMBI U METO/bI TEOPETHYE-
CKHX OLIEHOK M pacdeToB JJIisi
AKCIIEPUMEHTOB Ha YCKOPHU-
TeNSIX, PeaKTOpax U IPyrux




ANepHO-(PU3NIECKUX YCTaHO-
BOK

3HaeT QU3NYCCKUE U MaTeMaTuye-
CKHE MOJICNIU [Tl TEOPETHUYECKOTO
U 3KCIIEPUMEHTAIBHOTO UCCIEI0-
BaHUs 3aKOHOMEPHOCTEH B 00J1a-
CTH QHU3UKU M MEMITHHBI

OIIK-1.3. BeisBasier 3aK0HO-
MEpPHOCTH (PU3UIECKUX MPO-
L[ECCOB, JIEKAIINX B OCHOBE
BBITIOJTHSAEMOTO (PH3UIECKOTO
HKCIIEPUMEHTa U pruOOopOoB,
UCIIOJIb3Ysl 0a30BbIC 3HAHUS

YmMeer copMyTupoBaTh KOH-
KpEeTHYI0 (pru3nvecKylo 3a1auy,
BbIOpATh METOJ pealu3aliy KC-
MIEPUMEHTA ISl IOJYYIEeHUS KOH-
KYPEHTHOCIIOCOOHBIX pe3yIbTaTOB

1IK-2. Cnocoben npunumamao
yuacmue 6 nposeoeHuu Hay4-
HbIX UCCAE08aHUIL 8 U3OPAH-
HOU 061aCmU SKCNEePUMEH-
MAanbHbIX U (Ul) meopemu-
YeCcKux QhuauueckKux ucciedo-
BAHULL C NOMOUWBIO COBPEMEH-
HOU npubopHOotl 6a3vl (6 Mom
yucie CloAHCHO20 PU3UYecKo-
20 060py008aHUsL) U UH-
GopmayuonHbIX MexHOI02Ull
C yuemom omeyecmeeHHo20 u
3apybexrcHo2o onvima.

[IK-2.1. Omnpenenser 1eib mpo-
BEJICHUS dKCIIEpUMEHTa 10 (u-

3MKe BBICOKHX SHEPTHI U 3aKO0-

HOMEPHOCTH (DHU3HIECKUX ITPO-

IIECCOB, JISXKAIIUX B OCHOBE (H-
3MYECKOTO IKCIIEPUMEHTA

3HaTh 3aKOHOMEPHOCTH (hH3MUe-
CKHMX MPOILIECCOB, JISKAIIUX B OC-
HOBE (PU3UYECKOT0 IKCIICPHUMECHTA,
OCHOBBI PabOTHI BEIOPAHHOH (hH-
3HKO-TEXHUYECKOH CUCTEMBI

[1K-2.3. ®opmynupyer oCHO-
BbI paOOThI BEIOpAaHHOU (Pu-
3UKO-TEXHUYECKOW CHCTEMBI
¥ OCOOCHHOCTH ammaparypsl,
UCMOJIb3yeMON B METUIIMH-
CKOH (u3uKe

YMeThb BBIOpaTh TEXHUUECKHUE
CpeACTBa, MOATOTOBUTH 000PYIO0-
BaHUe, IPUHUMAET y4acTue B Ipo-
BEJICHUH SKCIIEPUMEHTOB

Bnagetrs ocHOBaMU paOOTHI U OCO-
OCHHOCTSIMH arnmapaTypsl GU3NKO-
TEXHUYECKOW CHCTEMBI, HCTIONb3Y-
eMOii B MEAMIIMHCKOH Pu3nKe

IIK-3. Cnocoben npumensimo
cospeMmeHHble Memoobl U
mexHuKy 0 coopa, oopa-
bomxu, ananuza u cunmesa
Gusuueckoti ungpopmayuu 8
uz-opanHou ooracmu gusu-
YeCKUX UCCiedo8anull

[TIK-3.1 Ucnons3yeT coBpeMeH-
HbIe HHQOPMAIIMOHHBIE TEXHO-
JIOTUY IS aHAJIM3a TeKyIen
HaYYHOU HHpOpMaIH

3HATh TOCTM)KEHUSI OCHOBHBIE JIOCTH-
JKCHHS B 00JIACTH HHPOPMATMOHHBIX
TEXHOJOTHUH

YMeTh HCTI0NIB30BaTh METO/IBI MaTe-
MAaTHYCCKOTO MOACIUPOBAHUA TJIA
peleHnst KOHKPETHBIX 3a7a4 B 00Jia-
CTH MEIMIIMHCKON (QU3UKI

YmeTh paboTaTh ¢ HAY9HOH JIHuTEpa-
TYpOH, UCIOJIb3YSl COBPEMEHHBIE HH-
(I)OpMaHI/IOHHI)Ie TCXHOJIOTUH, CIICIUTH
3a Hay4YHOU NEpUOIUKON

[IK-3.2. [IpumeHsieT nporpamm-
HO€ U MHPOpMAIMOHHOE 00ec-
MeYeHre HayIHBIX UCCIIEI0Ba-
HU, COBpeMEH-HbIE METO/IbI
MOJIEJIMPOBAaHUS U BO3-
MOKHOCTH SIZICPHBIX METUIHH-
CKMX TE€XHOJIOTUI

3HaTh OCHOBHBIE METO/IbI, CIIOCOOBI U
CPE/ICTBA MOJTyYeHUS], XPaHEHHSI, T1e-
pepaboTku HH(OpPMAIHH, OCHOBEI
WHPOPMAIMOHHON Oe30MIaCHOCTH

YMeTh UCTI0NIb30BaTh KOMITBIOTEPHBIE
TEXHOJIOTHH JJIsl pELIeHUs 33139 KaK
podeCcCHOHANTBHOM, TaK U TPOU3-
BOJILHOM HanpaBJIeHHOCTH

I1K-3.3. Bmageet MeTomamu
HAy4-HOTO TIPOTHO3UPOBAHMUS,
MeToaMu paboThI Ha COBpe-
MEHHBIX (PU3UYe-CKUX YCTAHOB-
Kax ¥ HaBbIKaMu pabo-ThI C Ma-
KeTaMH IPUKJIAJIHbIX IPO-
rpaMM (pU3UKO-TEXHHUUECKUX
CH-CTEM.

Brnanets HaBbIKaMu pabOTHI ¢ TTaKe-
TaMU IPUKJIAIHBIX IPOrPaMM 3KCIIe-
PUMEHTAIFHON M TEOpeTHIecKoil du-
3UKHU

YMeTh NpUMEHSTh Ha IPAKTUKE Ma-
TEMaTUYECKHE MOJEIN, METOABI U
CpElICTBA IPOEKTUPOBAHUS U aBTOMA-
TU3AL1H CUCTEM HA MPAKTUKE.

VYmethb NPUMCEHATH NOJIYYCHHBIC 3HA-
HUA [JJIs1 pEHICHN TOCTAaBJICHHBIX aK-
TyaJIbHBIX 3a/1a4 B cBoeH HAay4HO-
HCCHGI[OBaTeHLCKOﬁ pa60Te

4 O0peM TUCHUILIHHBI

OO0BeM IUCIUILIMHEI COCTABIAET 3 3aUeTHEIC equHUIEBI, Bcero 108 akanemMudeckux 4acos.




5. Coepskanme TUCHUNITHHBI

ouHas ¢popma o0yuenus
B TOM 4YHCIJIC:
KoHTakTHas paboTa (paboTa BO B3aHMMOAEHCTBHH C TIperoaBaTenem)’
Bcero
HaumenoBanue pa3aejioB U TEM (aKaHEM CamocTosiTeIbHAS
HCHUTLTHHBI ) Hpaxruyeckne abora
8 4ack) Jlekuuu | (ceMuHApCKHe) Jlaboparopute KPIT* ... | Becero 6 P
O — o0yuaromerocst
3aHATUA
IV cemectp

1. 3amaum BBIYMCJINTEIBLHONH MaTeMaTHKH. BBe- 4 2 2 5 1
JIeHHE B TEOPHUIO NMOTPENIHOCTEH.
2. OcHoBHBIE OTIpeieJIeHNs U 00beKThI TUHEHHOMH 8 4 4 10 2
aaredpbl 1 QyHKIHOHAJIHLHOIO aHAJIN3A.
3. Pemenne HeqWHEHHBIX ypaBHeHMil ¢ OJHOI 8 4 4 9 1
nepeMeHHOM.
4. Merton I'aycca pemeHnsi cucreM JIMHEHHBIX
ypaBuennii  (CJIY). OOpamenune  MaTpHIL. 8 4 4 10 2
YcroiiuuBocth CJIY.
5. Utepanmonnsie Mmetoabl pemenusi CJIY. 8 4 4 10 2
6. Berunciienne co0cTBeHHbIX 3Hauenuii (C3) u 8 4 4 9 1
co0cTBeHHBIX BeKTOpoB (CB) maTpuu.
7. NHTepnonupoBaHue W NPUOIHIKEHUE HK-

JAuTeprioamp P L 8 4 4 9 1
IHIA.
8. Unciiennoe naterpuposanne u mugdepeHnmpona- 8 4 4 9 1
HHe.
9. YuciieHHbIe MeToAbI perieHus 3aga4un Komm st 8 4 4 10 2
00BIKHOBEHHBIX TH()(pepeHIHATBHBIX YPABHEHMIA.
ITpoMexxyTouyHasi aTTecTalus: 072 x

- DK3aMEH

HToro no nucuunjanxe 95 34 34 108 13

* . . . .
KPII - uacvl konmaxmmuou pabomel Ha Kypcogylo pabomy (npoexkm) no oucyuniume. 4acvt omuocames Kk 6HeayOumopHoll KOHMaKmuou pabome, olNOIHAIOMCS 8HE PACRUCAHUSA Y4eOHbIX 3aHAMUI NO
Jucyuniute. Ykazvl8aomcs, eciu npedycmompensl y4eOHbIM NiaHOM.

! Tlepeuens BUIOB y4eOHBIX 3aHATHI YTOUHAETCS B COOTBETCTBUHU C YUEOHBIM ILIAHOM.
2 Yackl Ha IPOMEXKYTOUHYIO aTTECTaIMIO (3a4eT, A dhepeHIIMpOBaHHbII 3aUeT, SK3aMeH M JIp.) YKa3hIBalOTCS B CITydae BbIICICHUS UX B y4eOHOM MaHe.
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OuHas ¢opma oOyueHust

B TOM YMCIIC:
KonTtakTHas paboTa (paboTa BO B3aMMOJEHCTBHIH C TIPENoIaBaTenem)’
Bcero
HaumeHoBaHue pa3/ieioB U TeEM (axagem CamocTosiTeJbHAsI
JUCIUINIINHBI aach) : I [IpakTnaeckue JlaGopatopHbIe KPIT B padoTa
CeKIUM | (CEMHUHAPCKHE cero
B ( P ) 3aHATHUS 00yJaromerocs
3aHSTHS
V cemectp

1. Heab, mpouenypbl, crnocodbl ONEHUBAHUA B 4 2 2 9 5
MaTEeMaTHYCCKHUX MOJCJIsAX.
2. KoBapnauusi 1 Koppejisiuus B MaTeMaTH4de-
cKHX MogeiasX. OCHOBHbIE CTATHCTHYECKHE pac- 4 2 2 9 5
npejieeHus.
3. HopMasibHOe pacnpejejieHMe B MaTeMaTHye- 4 5 2 9 5
CKOM MOJA¢C/JIMPOBAHHUH.
4. IIpoBepka mapaMeTpUYeCKHUX THIOTe3. 4 2 2 9 5
5. IlpoBepka HemapamMeTpu4ecKux rumore3. Pe- 4 2 2 9 5
I'PECCHOHHBIC MATEMATHYCCKHE MOJEIH.
6. KauectBO €rpPeCCUOHHBIX MAaTEMATHYECKHUX

ccreoperp 6 3 3 11 5
MOJIeJIei.
7. MHOKeCTBEeHHbIE PerpecCHOHHBbIE MAaTeMATH- 4 2 2 8 4
YecKHe MOJIEJIH.
8. HesinHeiiHbIe perpeccMOHHbIE MOIEIH. 4 2 2 8 4
IIpomexxyTouHas aTTecTanus: X4 X

- 3a4€T C OLIEHKOH

HToro mo qucumnjinHe 34 17 17 72 38

* . . . .
KPII - uacvl konmaxmmuou pabomel Ha Kypcogylo pabomy (npoexkm) no oucyuniume. 4acvt omnocames Kk 6HeayoumopHoll KOHMaKmHuol pabome, 8olNOIHAIOMCA 8HEe PACRUCANUSA Y4eOHbIX 3aHAMUL NO
Jucyuniune. Ykazvl8aiomcesi, eciu npedycmompensl y4eOHbIM NIaHOM.

% [lepeueHn BUMOB YUEOHBIX 3aHATHH YTOUHAETCS B COOTBETCTBUH C y4EOHBIM TIAHOM.
4 Yacel Ha IPOMEXYTOUHYIO aTTECTALMIO (3a4eT, JudepeHIIMPOBAHHBIN 3a4ET, 3K3aMEH U JIP.) YKa3bIBAIOTCA B CIIyYae BLLIEICHHS UX B y4eOHOM IUIaHE.
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Conep:xanue qucuumuinHbl (1V cemectp)

Tema 1. 3ana4n BoIYHCIUTENBHON MaTeMATUKHU. BBeleHHe B TEOPUIO OTPelIHOCTEN.

Krnaccudukanus OCHOBHBIX 337]a4 ¥ METOJIOB BBIUMCIIMUTEILHOM MaTEeMaTHKH. 3a7ada OICHKH MOTPEIHOCTEH. VICTOYHMKY U BUIBI TOTPEITHOCTEH.
AOCONIIOTHAs 1 OTHOCHTENbHAS MOrpemHocTy. OleHKa pe3yJbTUPYIOICH MOTPEIIHOCTH 0 MOTPEITHOCTIM BXOJIHBIX JaHHBIX. KOppeKTHOCTh 3a1au
no Axamapy.

Tema 2. OcHOBHBIE Onpe/ie/ieHUs] U 00beKThI JMHEHHOH ajJredpbl 1 (PYHKIHOHAJBLHOIO AHAJIM3A.

JluneitHple MeTpUYECKHEe HOPMUPOBAHHBIE MPOCTpaHCTBA. EBKINIOBO M ruiib0epToBO mpocTtpaHcTBa. CBOWCTBA METPUKHU, HOPMBI M CKAJSIPHOTO
npousBeneHus. [logunHenHas HopMa onepaTtopa. Busibl HopM. DKBHUBaJIEHTHOCTh U HENPEPBIBHOCTh HOPM. Bujbl oneparopoB (MaTpuil): caMmoconpsi-
KCHHbIE, BpaIllCHHUH, yHUTapHbIE, IEPEeCTaHOBOK, TPEYTOJIbHbBIE; UX CBOMCTBA. TeopeMa 060 LU—paznoxeHuu.

Tema 3. PemieHue HeJIMHEIHBIX YPAaBHEHU C OTHOM NepeMeHHOM.
Jlokanuzauus kopHeil. Meton Oucexkuuu. Cxumaromue otodOpaxkeHus. MeTox mpocTol UTEpaluu, YCIOBHE CXOAMMOCTH. MeToJ KacaTeabHBIX
HrroTona u ynpouieHsslit Metos; HetoToHa, ckopocTh cxogumocTi. Metoa cexyumx. Mero mapa0oit.

Tema 4. Metoa I'aycca pemienusi cucrem JuHeiHbIX ypasHeHuii (CJIY). O0pamenne matpun. Ycroinunsocts CJIY.

AnroputMm I'aycca. Pacuernbie gopmyibl 1is npsmMoro u odpatHoro xoza. Iloacuer umcna aeiictBuil. YciaoBue npumeHumoctu Merona [Maycca.
Bri6op Beaymiero snementa. Marpuunast gopma meroaa ['aycca. Obpamenue matpuibl MetooM ['aycca. Ouenka yncia JeHCTBUM. Y CTOHYHMBOCTD
CJIY mo neBoii u ipaBoit yactu. Yucno o0ycioBaeHHOCTH. [losHas o1ieHKa OTHOCUTEIIBHON MTOTPEITHOCTH.

Tema 5. UTepaunonnsie meToasl pemenust CJIY.

Wnes urepallnOHHBIX METOJIOB, X KJacCU(UKaLus U npeumMyInecTBa. Mero npoctoi ureparuu. Merosl Slkodu u 3eiinens, ux MatpudHas gop-
Ma. Metoz BepxHell penakcauuuu. MccnaenoBanue cXoAMMOCTH UTEPALIMOHHBIX METOJOB. JI0Ka3aTebCTBO JOCTATOYHOIO YCIOBUS CXOAUMOCTH, CIE-
CTBHS 1151 MeTo/10B SIkobOu, 3eiinens u BepxHeil penakcanuu. Heo6xoammoe U J0CTaTOUHOE YCIIOBHE CXOJUMOCTH CTAIMOHAPHBIX UTEPAIIMOHHBIX Me-
TOJIOB.

Tema 6. Boiunciienue coocTBeHHbIX 3HaYeHn i (C3) u coocTBeHHBIX BekTOpoB (CB) maTpu.
[TocranoBka 3amaun. [locTpoeHue XapakTepUCTHYECKOTO MHOTOWIEHAa METOAOM MOJ00HOro mpeobOpa3oBaHus k BuLy PpobeHuyca. Beraucnenue

coOCTBEHHBIX BEKTOPOB. CTENEHHOW METO/ MOMCKa MakcuMalIbHOTO 110 Moy it0 C3 u ero CB. Moaudukarus 1js moucka Caeayromero mo Moyt
C3.

Tema 7. UnTepnioupoBanue u npudam:xenue GpyHkumii.



[TocranoBka 3amaun. MHTeprionupoBaHue anredpanuyecKuMu MHorowieHaMmu. MHtepnomsunonnas ¢opmyna Jlarpanxka, nHTepHoasmuoHHas (op-
Myna Hpl0TOHA, X 3KBUBAJIEHTHOCTH. [lOrpeniHOCTE HHTEPIIONMpPOBaHMs. ANIIpOKcUMaIus GyHKIUNA MHOrowieHaMu Dypbe. CXOIUMOCTh HHTEPIIO-
TSUMOHHOTO Tporiecca. Teopema @adepa. Teopema Mapuunakesuda. [Torstue crunaitna. KyOuueckuid CrutaiiH, BBIBOJ pacYeTHBIX (OPMYII.

Tema 8. YucsieHHoe uHTerpupoBanue u auddepeHunpoBanme.

[TocranoBka 3amaun. MeToa MpsIMOYTOJIBHUKOB, METOJ Tpanenuii, Mmetoq Cummncona (mapado:n). OueHka MorpemHocTei g TUX METOA0B. ATo-
CTepUOpHAas OLIEHKA MorpemHocTu MetooM Pynre. JleBas, npaBast U nieHTpanbHast GopMydsl A yuciieHHOro nuddepeHnupoBanus. Beicime uuc-
JIEHHbIE TPOU3BOAHbIe. ONTUMANBHBIN AT TPU YUCIEHHOM Tud()epeHIIUPOBAHUY C TOTPEIIHOCTIMU UCXOIHBIX JaHHbIX.

Tema 9. UnciienHnbie MeToAbI pemieHus 3ag1a4u Ko 1151 00bIKHOBEHHBIX 1M (PepeHunATbHBIX YPABHEHHUH.

[TocTanoBka 3a1aun, KiaccuUKalys YUCIECHHBIX METOI0B ee peuieHus. Meroa Diiepa. CXoIUMOCTb, TOPSIOK TOYHOCTH, MOPSAIOK anlpoKcuMa-
UM, HeBsi3ka. CUMMeTpHUYHas CXeMa, OIIEHKa ee mopsiaka TouHoctd. Merox Pynre-Kyrra 2-ro nopsinka Tounoctu. OOmmast ¢opMyIHupoBKa METOIOB
Pynre-Kytra. IIpumepsr.

Copnepxxanne nucuuniaunbl (V cemectp)

Tema 1. Lless, npoueaypsl, cnocodbl OLleHUBAHUS B MAaTeMaTHYECKUX MOJeJISAX.

Omnenka Kak ciydaiiHas BennunHa. Hecmemennocts. DddexkruBHoCTh. BiusiHue yBenuvenus: pasmepa BRIOOPKH JaHHBIX HA TOYHOCTH OLeHKH. OreH-
KU TEOPETHUYECKOT0 MaTeMaTUYeCKOro OKuAaHus U aucnepcuu. HecMeleHHas olieHKa TeopeTuyeckoit qucnepcun. VcnpaBieHHas olleHKa BBIOOPOY-
HOM nucnepcun. Bo3MoxHOCTH cpaBHEHUS 3(GEKTUBHOCTH OlleHOK. [IpoTHBOpeuns MexX1y HECMEIEHHOCThIO U AP (EKTUBHOCTBIO.

Tema 2. Kopapnanusi u koppesiuus B MaTeMaTH4ecKUX MojeasaX. OCHOBHbIe CTATHCTHYECKHE paclpe/ieleHUs.

ITpaBuna pacuera koBapuanuu. CMeIeHHOCTb BbIOOpOUHOH KoBapualuu. [Ipo0iema olieHMBaHUS TMHEHHON CBSA3M CTOXACTHUECKUX ITEPEMEHHBIX. XU-
KBaJpar - pacnpezenenue, pacupenenenue Croronenra, F-pacnpenenenne @umepa. 'amma ¢pyHkius u ee cBoiictBa. @opMyiibl 1151 QyHKIUHN MIIOTHO-
CTH OCHOBHBIX pactpeneneHuil. I'paguxu GpyHKIMHA MIOTHOCTH U MX aCUMITOTHKA.

Tema 3. HopmanbHoe pacnipeejieHie B MATEMaTHYeCKOM MOJEJIMPOBAHNH.

OOmuit cMbICK TpeaebHbIX TeopeM. [IoHATHS YpOBHS 3HAYMMOCTU M KBaHTUJIS. VIHTepBaibHAs OLIEHKa MaT-0XKHIaHHs HOPMAJIbHO paclpeeeHHOM
CIIy4allHOM BEJIMYMHBI C U3BECTHOU Aucrnepcuei. IHTepBanbHas OLEHKa MaT-0KUJAaHUs HOPMAJIBHO PACIPEAEICHHOW CIIy4aliHOW BEJIMYUHBI C HEU3-
BECTHOM aucnepcueil. IHTepBaibHAs OLIEHKA IUCIIEPCUN HOPMAJIBHOW CIIyYallHOM BEITMYHMHBI.

Tema 4. IlpoBepka napamMmeTpu4ecKMX rMIOTE3.

Knaccudukanus runore3. OCHOBHas U KOHKypUpytomas runote3sl. Omumoku 1-ro u 2-ro poaa. YpoBeHb 3HAUMMOCTH, MOLTHOCTh KPUTEPUS U KPUTH-
geckas 00sacTb. CxeMa MPOBEPKH TUIIOTE3, CBA3b C 3ajaueil HHTepBaJILHOrO oleHUBaHusA. Cilydail HOpMaJIbHOTO paclpeieeHnsl TeHepalbHOW COBO-
KYITHOCTH C U3BECTHOU U HEU3BECTHOMN NUCIIEPCUEH.
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Tema 5. IlpoBepka HemapameTpru4ecKNX runore3. Perpeccnonnbie MaTeMaTHYeCKHEe MO/IEJIH.

OOmas mocTaHoBKa 3aJja4uy IPOBEPKHU TUIOTE3bI 0 Buje pacnpenencHus. Kpurepuii [Tupcona xu-kBanpar. Pacdernsie popmyiel. OOmias mocTaHOBKa
3aJlayy MMOCTPOCHUS PErPecCHOHHON MaTeMaTtnyeckoil Moaenu. CiydaiiHblii (pakTOp U MPUYMHBI €T0 BOZHUKHOBEHHUA. MareMaTudeckas MOJelNb nap-
HOU JIMHEWHOU perpeccuu, Metoa HauMmeHbIux kBaaparoB (MHK). Ycenosus [Maycca-Mapkosa nnst MHK.

Tema 6. KauecTBO perpeccHOHHBIX MATEMATHYECKUX MO/IeJIei.

AHanmm3 TOYHOCTH OmpeieieHus KodhGUIIMEHTOB MOICIH JIMHEHHON perpeccun, ux aucriepcuu. [IpoBepka rumore3 o kodddunmenrax iuHeiHOH pe-
IPECCUU WX MHTEPBAJbHBIC OIEHKHU. JJOBepUTEIbHBIC MHTEPBAIBI ISl 3aBUCHMOI TepeMeHHOM. [IpoBepka kauecTBa ypaBHEHUSI MOJIEIIU PETPECCHH,
KO3 (QUIIUEHT TeTePMHUHAIINHU, CBS3b ¢ KOAPDUITUEHTOM KOPPEIISIIHIH.

Tema 7. MHOXkeCTBEHHBIE PerpecCHOHHBIE MATEMAaTHYECKHE MO/ EJIH.

VYcnosus 'aycca-MapkoBa ¥ METOJ] HAMMEHBIINX KBAaJApaTOB IS Clydas MaTeMAaTHYECKON MOJEIN C HECKOJBKMMM BXOJIHBIMU II€pEMEHHbIMHU. Mat-
puuHas ¢popma 3anucu 1 MUHUMHU3AIUs KBaJpaTa OTKIOHEHHUS B MaTpuyHOM Buze. Jucnepcnn k03hGpUimeHToB TMHEHHON perpeccuu U AUCIepPCH OH-
HO-KOBapualoHHas MaTpuna. HTepBanbHble OLIEHKH KO3 PUIINEHTOB. AHAIN3 KaueCTBa ypaBHEHUS] MHOKECTBEHHOM JIMHEHHOW perpeccuy.

Tema 8. HesimHeliHbIe perpecCHOHHbIE MO/IEJIN.

Jlorapudmuueckue, noxy-norapudmMudeckne, oOpaTHble, MOKa3aTebHbIe MOACTH. Bo3MoxHOCTH MX nuHeapu3anud. Poib cioydaiinoro ¢akropa. Ko-
3¢ ¢unMeHT apTokoppenauuu 1-ro nopsaka, kpurepuit lapouna-Yorcona. ['erepockenactuunocts, uaest o B3senieHHom MHK. B3pemennsie inHei-
HBIC pErpeCCUu. HHCHGpCHOHHBIﬁ AHAJIM3 B MaTEMaTUYCCKOM MOACIIMPOBAHUH. MHOXeCTBEHHBIS CpaBHCHHA.
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6 IlepedyeHnb yueOHO-METOANYECKOT0 O0ecriedeH s 10 IUCHUTIUHE

Meroanueckue Matepuaisl 0 JUCHUILIMHE (MOAYII0) U 00pa30BaTesIbHON MPOrpaMMe B 11e-
JIOM Tpe/ICTaBJIeHbl Ha O(pULIMaIbLHOM caiiTe 0Opa3oBaTenbHON opranu3aiuu (pasaen «CeeaeHus 0o
oOpa3zoBarensHOM opranuzaiumn» — ObpazoBanue — OOpazoBaTeIbHBIC TPOTPAMMBI).

7 ®OHABI OLIEHOYHBIX CPEACTB MO0 AUCHHUILINHE

JInst arrecTanuy 00y4JaronuXxcsi HA COOTBETCTBHE MX IEPCOHANBHBIX JOCTHKESHUH MTO3TAITHBIM
TpeOOBaHUAM 00pa30BATEIBHON MPOrpaMMBbl MO TUCIHHMILIMHE pa3paboTaHbl (HOHIBI OLIEHOYHBIX
CPEICTB, TO3BOJSIOIINE OLCHUTh pE3yJbTaThl OOydYeHHs (3HAHMSA, YMEHUs, HAaBBIKH) U
copmupoBanHbIe (POpMHUPYEMBbIE) KOMIIETCHIINH.

Ot QOHIBI BKIIOYAIOT TEOPETUYECKUE BOIMPOCHI, THUIIOBBIE NPAKTHYECKHE 3aaHus,
KOHTPOJIbHBIE paboThI, JOMAIIHUE PabOThI, TECThI, IPUMEPHBIE TEMbI KYPCOBBIX padoT (MPOEKTOB)
U KPUTCPUHM MX OLCHUBAHMSA WM WHBIC OICHOYHBIC MAaTepHalbl, MCIIOIb3yeMbIE IPH IPOBEACHUH
MPOIEeTyp TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M MMPOMEXKYTOYHOM aTTECTAINH.

@DoH/IBI OLICHOYHBIX CPEACTB MPEICTABICHBI B IPUIOKEHUH K padoveil mporpaMme.

[Tpu HEeoOXoauMocTH, 00yUaroOmMecss ¢ OTPAaHUICHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI U WH-
BaJIN/IbI 00ECIICUNBAIOTCS OLIGHOYHBIMU MaTepHanamMu B (popMax, aganTHPOBAHHBIX K OrpaHUYEHU-
SIM X 3JI0POBbS U BOCIIPUATHUS HH(DOPMAITHIH:

s nuy ¢ HapyweHusMu 3penus:

— B TIEYaTHOH (hopMe yBeTHMUEHHBIM MIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

— B Qopme ayaunodaiina.

s nuy ¢ Hapywenuamu ciyxa:

— B TIIGYATHOH (opme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

s auy ¢ Hapywenuamu onopHo-08u2amenbHo20 annapama:

— B Ie4atHo# dopme,

— B (hopme AIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.
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8 PecypcHoe obecnieueHune
8.1. [lepeueHb JUTEPATYPbI

OcHnognas yuebnasa numepamypa
bynasun JI.A. KomnbrorepHoe moaenupoBanue Gpu3ndeckux cucreM : YdeOHoe mocodwue / JI.
A. bynasun, H. B. Beiropuunkuii, H. U. JleboBka. - Jlonronpynusiii : Matemnekr, 2011. - 352c.
: ui. - ISBN 978-5-91559-101-0.

. BepxOunkuiit B.M. OcHOBBI YHCIIEHHBIX METOJIOB: Y4eOHUK i By30B.-M.: BIII, 2-e u3g., me-
pepab. 2005. - 847c.

. UuncneHHble METOBI : YUSOHUK W NPAKTUKyM i By3oB / Y. I'. [lupymoB [u ap.] ; mon penak-
uueit V. I'. IlupymoBa. — 5-e usf., nepepad. u gon. — Mocksa : U3garensctBo FOpaiit, 2021.
— 421 c¢. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-03141-6. — TekcT : 31eKTpOHHBIH //
Oo6pazoBarenbHas mwiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488879 (mata 00-
pamenus: 14.04.2021). — Pexxum goctyna: mo moJmucke.

CagenkoBa, H. I1. Yucnennble METObI B MATEMaTUYECKOM MOJEIMPOBAHUH : YdeOHOE ocooue
/ H. TI. CaBenkoBa, O. I'. IIpoBopoBa, A. FO. Mokun. — 2-e u3z., ucnp. u gon. — Mocksa :
HNH®PA-M, 2019. — 176 c. — (Bricuiee obpa3oBanue: bakanaBpuar). - ISBN 978-5-00024-
019-9. - Tekcr : anektponubiit. - URL: https://znanium.com/catalog/product/1013459 (nara 06-
pamenus: 14.04.2021). — Pexxum goctyna: mo momucke.

/Jlonoanumenshan yueonan aiumepamypa
. Tlopmnes C. Boruncnutensnas marematuka. Kypc nexuuit. — CII6.: BXB-IletepOypr, 2004.
— 320 c.: un.

Cpouko B.A. Yucnennsie metoabl. Kypc neknuii : Yuebnoe nmocobue / B.A. Cpouko. - CII6. :
Jlanb, 2010. - 208c. : un. - (YueOHuku ans By30B. CnennanbHas naureparypa). - ISBN 978-5-
8114-1014-9.

dangnees M.A. OcHOBHBIE METOBI BEIUUCIUTEILHON MaTeEMaTHKH | YueOHoe mocobdue / M.A.
dannees, K.A. Mapkos. - CII6. : Jlans, 2008. - 160c. : un. - (Yuebuuku ans By30B. Criennaib-
Has yuteparypa). - ISBN 978-5-8114-0813-9.

. Uucnennsie Metoasl. COOpHUK 3amau: YueOHoe mocobue./ B.YO. I'mmacnos, U.O WBanos, [1.J1.
PeuznuxoB u ap.; [lox pea. Y.I'. [Tupymosa. — M.: [Ipoda, 2007. — 144 c.

L4 Hepnozmqecmle H3TAHUA

Bectauk MockoBckoro ynuBepcurera. Cepust 15. BoruncnurenbHas MaTeMaTuka U KHOepHETH-
Ka: Hay4dHbIi xkypHan / Yupenutenb: MI'Y um. M.B. JlomonocoBa; ri. pen. akanemuk PAH
Moucees E.1. — M.: ®I'bOY BO MI'Y nm. M.B. JlomonocoBa — XKypHas BBIXOAHT 2 pa3a B
nonyr. - OcHoBaH B 1977 roxy. — ISSN 0137-0782. — TekcT : 3nekTpoHHbIH. — [lonHbIe Hrek-
TPOHHBIE BEPCHM CTATEW JKypHAJIa JOCTYIIHBI IO MOJIMCKE HAa CalTe HAYYHOM 3JIEKTPOHHOMU
oubmmoreku «eLIBRARY.RUx: https://www.elibrary.ru/title_about.asp?id=8373

XKypHan skcnepuMeHTanbHON U TeopeTnueckor ¢usuku: / Yupenurens: PAH, Uncturyt ¢u-
3uyeckux npobiem um. I1JI. Kanuust PAH; ri. pen. akan. AunpeeB A.®@. - M.: ®I'BY «Poc-
cuiickas akagemus Hayk». — JKypHan Beixomut 1pasz B mec. - OcHoBan B 1931 romy. - ISSN
0044-4510. — Tekcr : >nekTpoHHbIA. [oyHBIE TEKCTHI cTaTel KypHaJla JOCTYIHBI 110 MOIHMCKE
Ha caifre Hay4HOU AIIEKTPOHHOMN O6ubIMoTEKN «eLIBRARY.RU»:
https://www.elibrary.ru/title_about.asp?id=8682
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https://dlib.eastview.com/browse/publication/9166/udb/890
https://dlib.eastview.com/browse/publication/9166/udb/890
http://elibrary.ru/title_about.asp?id=8682

NogakrownE

wn

BectHuk MOCKOBCKOTO TOCyJIapCTBEHHOTO oOsiacTHoro yHuBepcutera. Cepusi: (usuka-
MaTeMaTHKa: Hay4YHbIH >kypHasl / Yupeaurtenb: MOCKOBCKHMI TOCYIapCTBEHHBIH 00JIACTHON
yHuBepcuTeT; ri. pea. byraes A.C. — M.:MI'OVY. — XKXypnan BeixoguT 6 pa3 B roj. - OCHOBaH B
1998 roxmy - ISSN 2310-7251. — Tekcr : snekTpoHHBIN. — [10oJIHBIE AIIEKTPOHHBIE BEPCUU CTAaTEH
JKypHajla JIOCTYIHBI Ha caiiTe Hay4dHOW »diekTpoHHoM Oubmmorekn «eLIBRARY.RUy»:
https://elibrary.ru/title_about.asp?id=25657

Bectauk MockoBckoro yHusepcutera. Cepus 1. Maremarnka. MexaHuka: Hay4HbBIH sKypHaT /
VYupenutens: MI'Y um. M.B. Jlomonocoga; ri1. pen. Uybapukos B.H. — M.: ®I'BOY BO MI'Y
uM. M.B. JlomonocoBa — JXKypHan Beixoaut 6 pa3 B rof. - OcHoBad B 1946 roay. - ISSN 0579-
9368. — TekcT : anekTpoHHBIA. [loMHBIE 3JEKTPOHHBIE BEPCUU CTATEH KypHaljia TOCTYIHBI 110
HOJITUCKE B b/ MEPUOJUYECKUX U3IaHUN «East View:
https://dlib.eastview.com/browse/publication/9045/udb/890

e Ilepeyenn pecypcoB HH(OPMANUMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceT « UHTEpHET»
dnekmponno-oudbnuomeynvie cucmemul u 06a3vl OAHHHIX

OBC «Znanium.comy: http://znanium.com/

OBC «Jlanby: https://e.lanbook.com/

OBC «Opaiit»: https://biblio-online.ru/

ObC «YHuBepcuterckas oubianoreka onnaitey»: http://biblioclub.ru/

Hayunas snexrponnas 6udiauoreka (PYHOB) «eLIBRARY.RUx: http://elibrary.ru

Harnuonanenas siekrponnas oudauorexa (HOB): http://u36.pd/

Ba3bl qaHHBIX poccuiickux )ypHanoB kommanun «East Viewy: https://dlib.eastview.com/

Hayunsie nouckogvle cucmemol
Math-Net.Ru - coBpemenHass MHPOPMAIIMOHHAS CHUCTEMa, MPEAOCTABIAIONIAS POCCUUCKAM MU
3apyOeKHBIM MaTeMaTHUKaM Pa3IMYHbIC BO3MOXXHOCTHU TIOMCKA HHPOPMAIIMK O MaTEMaTHIECKON
xwu3uu B Poccum — http://www.mathnet.ru/
Google Scholar - nouckoBasi cucrema 1Mo HayuHO#l nuTeparype. Briroyaer craTbu KpYIMHBIX
HAYYHBIX M3]IaTEIbCTB, APXUBBI MPETIPHUHTOB, TYOIMKAIIMY HA CAliTaX YHUBEPCUTETOB, HAYUHBIX
00LIeCTB U PYrUX HAyYHBIX opranu3anuii https://scholar.google.ru/
SciGuide - HaBuratop o 3apy0eXHbIM Hay4YHBIM JJICKTPOHHBIM PECypcaM OTKPBITOTO JIOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
ArXiv.org - Hay4yHO-TIOMCKOBas CHCTEMa, CICHUATU3UPYETCS B OOJIACTSX: KOMITBIOTEPHBIX
HayK, acTpou3uKH, GU3MKU, MATeMaTHKH, KBaHTOBOI Onostoruu. http://arxiv.org/
WorldWideScience.org - riobanbHasi Hay4yHas MOWCKOBAash CHCTEMa, KOTOpas OCYIIECTBIISIET
MOMCK WH(OPMAIMU 10 HAIMOHAJIBHBIM M MEXIYHAPOIHBIM HayYHBIM 0a3aM JaHHBIX H ITOpTa-
nam. http://worldwidescience.org/

Ilpogpeccuonanwvnuie pecypcot cemu « nmepnemy»
denepanbHas nHPOpMaMOHHAs cucteMa «EnuHoe okHO ocTyna K MHQOPMAalMOHHBIM pecyp-
cam»: http://window.edu.ru/
O0pa3oBarenbHbIil MaTeMaTHueckuii caiT EXPonenta.ru: http://exponenta.ru/default.asp
MaremaTrueckuii caiit Math.ru: http://math.ru/lib/
Caiit PAH HUnctutyT BeruncnurensHoi MatemaTuku: http://www.inm.ras.ru/

o [Ilepeyenb WHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YeMbIX MPH OCYIIECTBJIEHUH
00pa30BaTeILHOTO npouecca, BKJIIOYast NporpaMMHoe obecneyeHmue,
HH(OPMaALMOHHBbIE CIIPABOYHbIE CUCTEMBI (1pu HeobXo0uMocmu)

Jlnis mpoBeieHrsl MPaKTHUECKUX 3aHATUH MOTYT UCIIOJIb30BaThCsl MyJIbTUMEANA-MaTepHaIbl

(mpe3eHTaIuu, ciaipl, yaeOHble BUAeOPUIBMBI U T.J.), B CBS3H, C ueM TpebyeTcs 00opyaoBaHue
3ajia BUJEOMPOECKTOPOM, KOMITBIOTEPOM WIIM HOYTOYKOM, a TaKXKe ayauoarnmapaTypoid. J{is BeImon-
HEHUS 3a/laHuil CaMOCTOSITENIbHOM MOJATOTOBKU OOydaromuecs 0OecleunBaloTCs JIMTEpaTypoi, a
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TaKXKe B ONMPENSIEHHOM TOPSIIKE MOTYT IMOJIy4aTh JOCTYI K HH(OpMAIMOHHBIM pecypcam MHTep-
HeTa.

JucnuruimHa obecrieyeHa HeOOXOMMBIM IPOTPAMMHBIM 00ECIIEYeHHUEM, KOTOPOE HaXOTUT-
cst B cBoOogHOM foctyrie (mporpammsr LibreOffice u MAXIMA, cBoOoaHAS JTUIICH3US, KO TOCTY-
na He Tpedyercs).

e Jlepeyenb HH(OPMAIMOHHBIX TEXHOJOIHUH, MCHOJIb3yeMbIX IMPH OCYLIECTBJIEHHH
o0pa3oBaTeIbHOIO npoiecca, BKJIIOYasA NMporpaMMHoe o0ecrneueHue,
HH(OPMALIOHHBbIE CIIPABOYHbIE CHCTEMBbI

[TpoBeneHne NPAKTUYECKUX 3aHATUN 110 NUCLHUIUIMHE MPEATOIaraeTcsi HCIO0JIb30BAHUE CIIe-
[UATM3MPOBAHHBIX AyAUTOPHI, OCHALICHHBIX NEPCOHATBHBIMA KOMITBIOTEpAaMH, 00bEANHEHHBIMU B
JIOKAJIbHYIO CETh U MMEIOLIMX J0CTYI K pecypcaM riodansHoi cetu VIHTepHer.

JIyist BRIIOJTHEHUS 3aJJaHU CaMOCTOSITEIIbHON TOJATOTOBKU O0yYaronIuecs: 00eceuynBaloTCs
JUTEPATypoi, a TaKKe B ONPEACIEHHOM IMOPAAKE MOTYT MOIy4aTh JOCTYN K MHPOPMALMOHHBIM
pecypcam MHTEpHETA.

Jucuumnirza obecrieyeHa HeOOXOMMbBIM IPOrPaMMHBIM 00ecIiedeHUuEeM, KOTOpOe HaXOIUT-
cst B cBoOoHOM noctyrne (mporpammbl LibreOffice, MAXIMA cBoGoHas JuIeH3Hs, KO JOCTYIIa
He Tpedyercs).

B ¢ummane «IIpoTBHHO» rocynapcTBEeHHOTO yHUBEpcUTeTa «/J[yOHa» co3maHbl yCiIoBuUS s
o0y4yeHMs JOAed ¢ OrpaHMYEHHBIMU BO3MOYKHOCTSIMM: MCIIOJIB30BaHME CIELHAbHBIX 00pa3oBa-
TEJBHBIX MPOTPaMM U METOJIOB OOyYEHUSs], CIIEIMATbHBIX YYeOHUKOB, yUEOHBIX MTOCOOMA U TUIaK-
TUYECKHUX MATepUaJIOB, CHELUATIbHBIX TEXHUYECKUX CPEICTB O0YUYEHUsI KOJUIEKTUBHOTO U WHIUBU-
IyaJbHOTO IOJIb30BaHUs, MIPEIOCTABIEHUE YCIYT acCUCTEHTa (IOMOIIHMKA), OKa3blBalOIIUM O0Y-
YAIOLIUMCS HEOOX0AUMYIO TEXHUYECKYIO IOMOIIb, 0O0ecreueHre JOCTYIIA B 3aHUsl OPraHU3alHH.

HmeeTcst yHuBepcallbHOE CPEACTBO /ISl OIbEMA U MTEPEMELLIEHUS] MHBAIUIHBIX KOJIICOK —
na”jayc-margopma CKIaaHOM.

KommbroTepHbie ki1acchl 000pya0BaHbl cTojamu s uaBanuaoB ¢ LI, Takxe 3aecs 060-
pynoBaHel paboune wMecta g aun ¢ OB3: ycTaHOBIEHBI cCHENMAIbHBIA MPOrpPaMMHO-
TEXHOJIOTUYECKHIM KOMILIEKC MO3BOJISIONINI paboTaTh Ha HUX CTYJEHTaM C HapyLIEHHEM OMOPHO-
JBUTaTeILHOTO anmapara, ciaboBUIAIUM U ciradocabimaniM. IMeroTcst rapHUTYpbl KOMIIAKTHBIE,
OecripoBojHas KJIaBUaTypa ¢ OOJBIIMMH KHONKaMH, OECIIPOBOJHOW KOMIIBIOTEPHBIM JKOCTUK C
JBYMsl BBIHOCHBIMH KHOINKaMHM, OECIIpOBOJHOM pecupBep, OeCHpoBOAHAs BBIHOCHAs  OOJbILAs
KHOIIKa, TOPTaTUBHOE YCTPOWCTBO JIJISl YTEHUS II€YaTHBIX MaTepUaIOB.

CriennanpHble Y4eOHUKY, yueOHbIe TOCOOUS U TUAAKTUYECKHE MaTepHallbl, B TOM YHUCIIE B
(dopMaTe neyaTHbIX MaTepuasoB (KpynHbIi mpudt nim ayanodaiinsl) umerorcs B 9bC, Ha KoTO-
pble moanuca Quiamai.

Ha caiite numeercst cipaBouHas HHpOpMAIU O pacMCaHUN YUeOHBIX 3aHATHI B alaiTUPO-
BaHHOU (hopMe AoCTymHast Al 00y4aroIuxcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI, SIB-
JISIOUIUXCS CIETBIMU WM CIIa00BUISIIUMHU.

¢ Onucanue MATEPHAJBHO-TEXHHYECKOH 0a3bl
Komnwrorepusiit knace (15 T1K) (o6opynoBanne B COOCTBEHHOCTH).
OOyyaronuecs U3 YUClia UHBAJIUIOB U JIULl C OFPaHUYEHHBIMU BO3MOKHOCTSMHU 370POBbS
MOTYT HMCIOJI30BaTh CIIEUATN3UPOBAHHOE MTPOrpaMMHOE U MaTepHalbHO-TEXHUYECKOe o0ecreye-
HUe:
— oOyuaromuecs: ¢ HapyIIEeHUSIMH OITOPHO-ABUTaTEILHOIO anmnapaTa Mpu He0OX0IUMOCTH MO-
YT HCIOJIb30BaTh aJalTHBHbIE TEXHUYECKHE CPEICTBA: CHEIHAIbHO O0O0pYy/IOBaHHBIE
JOKOWCTUKH, YBEITHUCHHBIE BHIHOCHBIE KHOTIKH, KIIABUATYPHI ¢ OOJBIITMMHE KJIaBUIIIAMHU.
— oOyyaromuecs C OrpaHMYEHUSIMU T10 3PEHUI0 MOTYT MPOCITYyIIaTh JOCTYHNHBIA ayauoMare-
pHall WM MPOYHUTATh TEKCTHI, YBEIMUUB MIPU(PT HA dKpaHE MOHHUTOpPA KOMITbIOTEepa. Peko-
MEH/IyE€TCSl UCIIOJIb30BaTh SKPAHHYIO JIYIly U APYrHe€ BU3YaJbHbIE BCIIOMOIaTEIbHBIE CPEJI-
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CTBa, YTOOBI U3MEHHUTH MIPHU(PT TEKCTa, MEKCTPOUHBIH WHTEPBAJ, CHHXPOHHU3AIUIO C PEYbIO
U T.J., IPOTPaMMBbI SKPAHHOTO JIOCTyMa (CKPUHPUAEPHI ISl IPOYTEHUSI TEKCTOBOW HHDOP-
MallMH Yepe3 CHHTE3WPOBAHHYIO PeYb) W/WIHM BKIIOUUTH (QYHKIHIO «3KPAHHOTO JTHUKTOPA»
Ha MEePCOHATILHOM KOMITBIOTEpE ¢ onepanuonHoii cucremoir Windows 7, 8, 10.

— oOyuarommecsi C OTPaHHYCHHSIMH IO CIIyXy MOTYT BOCIOJIB30BAThCS KOMITBIOTEPHOMH
ayJIMOTapHUTYPON TIPU TPOCITYIIMBAHUM HEOOXOIMMOW MH(OpMAMU W MOPTATHUBHON HH-
nykiuoHHo# cucremoit cepun «MICTOK».

[Tpr HEOOXOAMMOCTH O0YyJArOIIHECs C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBBSI U MHBA-
JUIBI 00ECTIEYMBAIOTCS MTEYaTHBIMM U (WJIHM) 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamu (oOpa-
30BaTeNbHAs MporpamMma, yaeOHbIe TOCOOus U Jip.) B (hopMax, alaiTUPOBAHHBIX K OTPaHUYCHHSIM
WX 3JI0POBbsSI U BOCIIPHATHS HHPOPMAIIUU:

JList TUI ¢ HapyIICHUSIMH 3PCHUS

— B IICYATHOH OpME YBEITUYCHHBIM IIPHPTOM,

— B (hopMe TEKTPOHHOTO JJOKYMEHTA,

— B (opme ayauodaiina.

Jnist a1 ¢ HapyIICHUSIMH CITyXa:

— B Te4aTtHou dopwme,

— B (hopMe MEKTPOHHOTO JOKYMEHTA.

J1J1st U1 ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIIBHOTO amapara:

— B IIeYaTHOU opme,

— B (hopMe TEKTPOHHOTO JJOKYMEHTA,

— B (opme ayauodaiina.
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IIpunoxkenne x pabouelt mporpamme TUCIUTUTHHBI

@®oHAbI OLIEHOYHbIX CpeacrTs

B pesynbraTe 0cBOCHUS NUCIUIUIMHBI « HUCICHHBIE METOIBI U MaTEMATHIECKOE MOACIUPO-
Banue. YacTth 2.» mporpamMmmbl OakanaBpoB 1o HampasiaeHHio moarotoBku 03.03.02 «Dusuka» ¢
Y4EeTOM HAMPABICHHOCTH OaKalaBpCKON mporpamMmbl — « MeaunuHcKas (U3uKay BBITYCKHUK JOJI-
KEH 00J1aJ1aTh CIICYOIUMHI KOMIICTCHITUSIMHU:

Komnerenmus YK-1. CriocoOeH oCymecTBIATh MOUCK, KPUTHICCKUN aHAIU3 U CHUHTE3 WH-
dbopMaIu, MPUMEHSITh CHCTEMHBIH IMOAXO0/ JUISI PEIIeHUs TOCTABIICHHBIX 3a/1a4.

Kommnerenmuss OIIK-1. CrnocoOeH mnpuMeHsTh 0a30Bble 3HAaHHMS B 001acTH  (U3HKO-
MaTeMaTHYECKUX U (MJIM) eCTECTBEHHBIX HAayK B c(hepe cBoel MpoheCCHOHATBHOM e TEIIbHOCTH.

Komnerennus IIK-2. CriocobeH nmpuHUMAaTh y4acTHe B MPOBEIEHUM HAayuYHBIX HCCIEl0Ba-
HUH B M30paHHOW 00JIACTH SKCIEPUMEHTAIBHBIX U (MJIH) TEOPETHUECKUX (PU3NIECKUX HCCIIEI0Ba-
HUI ¢ MOMOLIbIO COBPEMEHHOM MpHOOpHON 0a3bl (B TOM YHCIE CI0XKHOTO (pru3nueckoro o6opyo-
BaHUs) U MH(POPMAITMOHHBIX TEXHOJIOTUI C YU€TOM OTEYECTBEHHOTO M 3apYOEKHOTO OTIBITA.

Komnerenmus IK-3. CriocoOeH MpUMEHSTh COBPEMEHHBIC METOJIbI U TEXHUKY ISl cOopa,
00paboTKH, aHanM3a ¥ CHHTEe3a (hu3uueckoi nHpopManuu B U30paHHOH 00JIaCTH (PU3NICCKUX HC-

CJIeJOBAaHUH.

KOO U (POPMYIUPOBKA KOMNEmeHYuu

Onucanue nmokasarteJiei u KPpUTEPUEB ONCHUBAHUA KOMHeTeHHHﬁ, a TAKIKE IIKAJI
OIlCHUBaAHUA

Komnerennusi YK-1. Cnioco6eH ocymecTBJIsATh NOUCK, KPUTHYECKUA aHAIU3 U CMHTE3
HH(OPMANNH, MPUMEHSATH CUCTEMHBIH MOAXO0/ /ISl pelleHUs] MOCTABJEHHbIX 32/1a4.

KPUTEPUU OLIEHUBAHUA
VWHUKATOP 10- PE3YJILTATAHOEY‘IEHI/IH
CTWIKEHUS 10 MPAKTHKE
KOMIIETEHIIUA
1 INKAJIA oneHnBanus
(K01 1 HAMMEHOBAHUE)
1 2 3 4 5)
EMOHCTPHUPY- EMOHCTPUPYET
. Tpupy- | A TPUPY Hemonctpupyer
€T YaCTHYIHOE JIOCTaTOYHO HdemoHCTpHpYET
N N cBOOOIHOE U
yMEHHE MpH- YCTOHYHBOE YCTOWYHBOE
YBEpPEHHOE
MEHSTh CH- YMCHHE TIPUME- | YMEHHUE MpHMe-
. YMEHUE NpuMe-
CTEMHBIN TIOJI- HSITh CUCTEM- HSITh CUCTEM- HSITh CHCTOM-
OtcyTcTBUE | XOA JUI aHAJH- HBIN TTOJIXO/, HBIH OAX0/ N
N HBIA MMOAXO0]
yMEHUS 3a MpoOIeMHON JUTSL aHaJTN3a JUTSL aHaJTN3a 15 AHANI3A
YK-1.1. Ananusupyer CUTYAaLHH. npo6aeMHOM npo6aeMHOM 1211 P
3aaa4y, BBIACIIAA €€ Homnyckaer CUTYyallHH. CUTYyallHH. EMT AT
6a3OBLIC COCTaBJISIO- MHOXCCTBCH- I[Ol‘lyCKaeT OT- He JOITyCKa€eT He (3]1'[ HCKa.eT
e HbIE TPyObIe JIeNbHBIE HETPY- OMIHOOK. olilmgox
OIIUOKH. Oble OIMMOKH. )
Hemonctpupy- | Jdemonctpupyer | IlemoHcTpupyeT | JleMOHCTpUpyeT
€T YaCTUYHOE JIOCTaTO4YHO YCTOHYHBOE cBOOOIHOE U
OTtcyTcTBHE YMCHHE BBISIB- ycToitunBoe YMCHHE BBISIB- YBEpEeHHOE
YMCHUS JISITh COCTaB- YMCHHE BBISIB- JIAITh COCTaBJIIA- YMCHHE BBISIB-

JISIFOLIME TPO-
0JIEMHOH CUTY-

JISITh COCTaBJIA-
Tomue 1mpo-

OLLIKE TIPO-
0JIeMHOH cUTY-

JIAATH COCTaBJIA-
Homue 1mpo-
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alliy U CBA3U
MCKIY HUMU.

OJIeMHOH cUTY-
allu¥ U CBSI3H

alliy U CBA3U
MCKIY HUMU.

OneMHOH cuTy-
alliH U CBS3H

Jomyckaet MEXy HUMH. He nomycxkaer MEX/1y HUMU.
MHOKECTBEH- Jlomyckaer oT- OIIHMOOK. He nomycxkaer
HBbIE TpyOBIe JIeJIbHBIE HETpY- OILIHNOOK.
OIIMOKHU. Oble OLTHOKH.
E€MOHCTpUPY-
A TPHpY HemoHcTpupyeT
€T YaCTUYHOE HemoncTpupyet
JIOCTaTO4YHO HemoHcTpHupyeT
YMEHHe Tpa- o o cBoOOIHOE U
ycToH4nBOE ycToH4nBOE
MOTHO, JIOTHY- YBEpEHHOE
YMEHHE Tpa- YMEHHE Tpa-
HO, apTyMeH- YMEHHE Tpa-

THPOBAHO pas3-

MOTHO, JOTH4-
HO, apTyMEHTH-

MOTHO, JOTH4-
HO, apTyMEHTH-

MOTHO, JIOTHY-

pabatsiBaTh HO, apTYMEHTH-
OTtcyTcTBHE CTDATCIHIO poBaHoO paspa- poBaHoO pa3zpa- OBAHO DA3DA-
YMCHUS eul;lc)eHm o OaThIBaTh CTpa- | OAaThIBAThH CTpa- 6paTLIBaTE CTp a
gneMHOﬁ CIfT TETHIO PELICHHS | TCTHIO PeWeHHs | emegym
VK-14. TI 6 — Y pob6aeMHOit pob6aeMHOit . 06JI'I)CMHOﬁ
-l1.4. pu  O0pa- Tom CK.aeT CUTyaLHHU. CHTYyalMH. SHT -
00TKE I’IHq)OpMaHHI/I MHO)KZCTBGH Jomyckaer ot- He nomyckaer He ﬂgﬂ CKa.eT
ornnyaeT ¢GakThl OT 6 JIeITbHBIC HETPY- OIIHOOK. %’
. HBIE TPYyOBIC 6L16 OLIHOKI OIHUOOK.
MHCHHHU, HHTCPIIPETA- OIIUOKH. .
OrH, OLICHOK, (l)OpMI/I— HemoHcTpupy- TlemoncTpupyer
€T YaCTUIHOE E€MOHCTpHUpYET
pyer cobcTBeHHbIE MeHIe DM JIOCTAaTOYHO HdemoHCTpHpYET I[CBO6O g 05 }II/I
MHCHUA H CYXKIACHHUA, yMeHaTL cII)/I ycToiumnBoe yCTOWYHBOE e :HHOG
apryMEeHTHUPYET CBOU CTeMHLL 1 YMCHHE TIPUME- | YMCHHUE IpHMe- yM}éHIfe HpuMe-
BBIBOJbI U TOIIKy 3pe_ MESKTACITH- HATb CUCTEM- HATb CUCTEM- HATh CHCTEM-
. HBIN U MEXAUC- | HBIM U MEXJIUC- N
HUSIL. TUTMHAPHBIHA N N HBIA ¥ MEXKTUC-
S — IUTUTAHAPHBIT IUTUTAHAPHBIT S
OTtcyTcTBHE A3PaGOTKH TOJIXOJT JJIst TOJIXOJT JJIst nouxouljma
YMCHUS cf agemn . pa3paboTku pa3paboTku A3paGOTKH
erHm I E CTpaTeruu pe- CTpaTeruu pe- CIT) agerpm .
OneMHO CI;IT LHICHHA TP~ LHICHHA Tpo- H.II:)GHI/ISI | g
AL y OnmeMHOM cuTy- | ONeMHO cuTy- S1eMHOi CFI,/IT
I[onLI CKIaeT althi. o anun Y
MHO)K}éCTBeH Homyckaer ot- He nonyciaer He (iln c.KaeT
JIeITbHBIC HETPY- OIIHOOK. promy
HBIE TPYyOBIC 6b16 OMHGKIH OIIHOOK.
OIINOKH. )
He 3nHaer unu TleMOHCTpHpYeT
3HaeT cinabo | YmoBieTBopu- PHpY
Xopomio 3HaeT | cBOOOJHOE u
OCHOBHBIC Me- | TEJIbHO 3HACT
OCHOBHBIC M- | YBEPCHHOE 3Ha-
TOJbI OIICHKU ¥ | OCHOBHBIC Me-
TOJbI OIICHKHA W | HUE OCHOBHBIX
OpeJ0TBpaIie- | TOAbI OLECHKH U npeoTEpane- METONIOB  OLCH-
HHA PHCKOB | TIpeAloTBpattie- HUS PUCKOB | KH H TIPEIOT-
a3HBIX CICHA- | HUS HCKOB
OTtcyTcTBHE P ! P pasHBIX CIIEHAa- | BpamIeHHUS pHC-
VK-1.5 P 3HAHUA PHEB ~ PCILCHHA | Pastibx — clieHa- pUEB  pelieHHs | KOB pa3HBIX
-1.0. acCcMaTpu- mpogeccuo- pues  pemenus | (becero CleHApHEB  pe
BaeT W IIpeajiaraet HalbHBIX  3a- | Ipodeccuo- p P P
HAJIGHBIX 3a]1a4. | IIeHUs mpodec-
BO3MOXHBIC BapUAHTbI Aas. HAJIGHELX 38,184, JloImycKaeT OT- | CHOHAIBHBIX
OTIyCKaeT omycKaeT J0-
pe€miCHrd IIOCTaBJICH- A Y A Y A JenbHBIC HErpy- | 3a7ad.
. MHOKECTBEH- CTaTOMHO Cepb- | (o o He nomyckaer
HOH 3a/1a91, OLICHHBAs HBIE  TPyOBIE | €3HBIC OIIUOKH. ’ 6 Y
ux OINHOKH. OIIMOOK.
JOCTOMHCTBA U HEOO- Hemouctpupy- | Hemonctpupyer | Hemoncrpupyer | JdemoHcTpupyer
CTaTKH. €T YaCTUYHOE JIOCTATOYHO YCTOWYIHMBOE CcBOOOTHOE U
yMmenue Gpop- yCTOHUNBOE yMmeHue Gpopmy- YBEpPEHHOE
MYJHUPOBATh yMeHue popMmy- | JHpoBaTh pa3- | ymeHue Gopmy-
OTtcyTcTBHE pa3iau4yHBIe JUPOBATH Pas3- JMYHBIE CIICHA- JUPOBATH Pa3-
YMCHUS CIICHAPHH JVYHBIC CIICHA- | PHU CTPATETHH | JIMYHBIC CIICHA-
CTpaTeruu pe- pUH CTpaTETHH pelIeHus mpo- pHUH CTpaTeTUH
[ICHUS TIPO- pelIeHus mpo- ONeMHO¥ cUTY- pelIeHus mpo-
OJIeMHOU cUTy- | ONEMHOM CUTY- aruu. OJIeMHO# cHTy-
aITvH. AITHH. He momyckaer AITHH.
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OTtcyTcTBHE
YMEHHS

Homyckaet Jomnyckaer ot- OIIUOOK. He nomyckaer
MHOXKECTBEH- | JAEJIbHBIC HETpY- OLINOOK.
HBbIEe TpyOBIe Oble OIMOKH.
OIIKOKH.
E€MOHCTPUpY-
A TPHpY HemoHcTpupyeT
€T YaCTU4HOe JeMoHcTpupyet
JIOCTaTO4HO JemoHCTpHpYET
YMCHUE OICHH- o N cBOOOIHOE U
ycToH4nBOE ycToituuBoe
BaTh TOCTOHMH- yBepeHHOe

CTBa, HEJO-
CTaTKHU U PUCKH
Pa3INIHBIX
CIICHapHEB
CTpaTeruu pe-
LIEHHS IPO-
OJIeMHOH CUTY-
alyy.
Honyckaer
MHO)KECTBEH-
HBIE TPYyObIe
OIINOKH.

YMEHHE OLICHHU-
BaTh JOCTOWH-
CTBa, HEIOCTAT-
KU ¥ PUCKH pa3-
JUYHBIX ClIEHA-
PHUEB CTpaTETuu
pelleHus mpo-
OJIeMHOH cUTY-
aIHH.
Jomyckaer oT-
JIeJIbHBIC HETPY-
OBle OMmMOKH.

YMEHHE OIeHH-
BaTh TOCTOWH-
CTBa, HEIOCTAT-
KW ¥ pUCKH pas-
JNYHBIX CIICHA-
pHEB CTpaTeruu
peLIeHus mpo-
OJIeMHOH cUTY-
aryu.

He nonycxkaer
OIIHNOOK.

YMEHHE OLICHHU-
BaTh JOCTOWH-
CTBa, HEJIOCTAT-
KU ¥ PUCKH pa3-
JIMYHBIX CIIEHA-
pHEB CTpaTeruu
peLIeHuUs mpo-
OneMHOH cuTy-
aruu.

He nonyckaer
OLINOOK.

Komnerennuss OIIK-1. CniocoGen nmpuMeHsATHL 0a30Bble 3HAHHMS B 00JacTH (U3UKO-
MaTeMAaTH4eCKHX U (MJIH) eCTeCTBEHHBIX HAYK B c(epe cBoeil npodeccHoHAIbLHON esTelb-

HOCTH.
KPUTEPUU OUEHUBAHUSI
WHANKATOP 10- PE3YJILTATAHOBY‘{EHI/I$I
CTIKEH NS 10 MPAKTHKE
KOMIIETEHIIUHA
1 INKAJIA oneHnBaHus
(Ko 1 HAMMEHOBAHNE)
1 2 3 4 5)
VY nosnerBopu-
TENbHO 3HAET
Jemonctpupyer
TEOPETUIECKUE
cB0OOIHOE u
U METOJO0JIOTH-
He 3maer wmm Xopomro 3HAaeT | yBepeHHOE 3Ha-
YECKHE OCHOBBI
3HaeT  crmabo B3aHMOCBSI3H HHE O B3aHMO-
0a30BBIX W He-
TEOpPETUICCKHE TEOPETHIYCCKUX | CBS3H TEOPETH-
KOTOPBIX  CIIe-
A METOIOJIOTH- U METOJOJOTH- | YeCKUX M METO-
UATBHBIX  pa3-
YEeCKHe OCHOBEI YECKMX  OCHOB | JOJOTHYECKHX
OIIK-1.1. 1T 6a30BBIX U He- | 0P YpasHe- YpaBHeHuit OCHOB YpaBHe-
-1.1. llppMeHsIET HHHf  MaTeMaTH- p 1 p
MaTeMaTHUECKHE, KOTOPBIX  cre- | o usucH, MaTematue- HUi  MaTeMarTH-
[UAJBHBIX pas3- cKkoit  usukwm, | yeckoil (usuKH,
CCTCCTBCHHOHAYYHEIC, OrcyTcTBHE MOXET IpEajio-
JIenoB  YpaBHe- MOXET TpeIo- | MOXKET
COIMABHO- 3HAHUS . KHUTh  OTHCIb-
Hui Maremaru- | 00 | KHTH IPHMEPBI | TIPEIOKHTH
OKOHOMHYECKHUE U yeckoit  ¢uzm- X PUMEPBL | 11y memonssoBa- | crioco6 ux me-
KH. HUS B PAa3HBIX | MOJB30BAaHUSI
npodeccuoHaIbHbIE e — p
SHAHMS JUIS PELLCHUS npu obnactsax ¢usn- | npu  pemeHuu
Homnyckaet KH. KOHKpETHOM
Hay4HO- pelIeHnH 3a1a4 N
MHOKECTBCH- npodeccro- Homyckaer oT- | (usnveckoit
HCCIIENOBATCIILCKUX HBIE  TpyOBIE HIa)HLHOﬁ oq. | ACTBHBIC HETDY- | 3a7aun.
3azad OLINOKH. A Oble OIINOKH.
TEJNBHOCTH.
Tlomyckaer o He nomyckaer
y OMIHOOK.
CTaTOYHO CEepb-
€3HBIC OIITHOKH.
Hemouctpupy- | Hemonctpupyer | Hemoncrpupyer | JemoHcTpupyer
€T YaCTUYIHOE JIOCTaTOYHO ycroitunBoe cB0OOIHOE U
OtcyreTsue MEHHE OLICHHU CTOHYHBOE MEHHUE OLIEHU BEPEHHOE
yMeHHs y 1 y y 1 yBep

BaTh JOCTOUH-
CTBA, HEJIO-

YMEHUEC OLCHU-
BaThb JOCTOMH-

BaThb JOCTOMH-
CTBa, HCAOCTAT-

YMCEHUEC OLCHU-
BaThb JOCTOMH-
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CTaTKH U PUCKU

CTBa, HCAOCTAT-

KU ¥ PUCKH pa3-

CTBa, HEAOCTAT-

Ppa3IMYHbIX KU M PUCKM pa3- | JIMYHBIX CLIEHA- | KU M PUCKH pa3-
CIIeHapHeB JUYHBIX CLIEHA- | PHUEB CTPAaTerWH | JMYHBIX CLEHa-
CTpaTeruul pe- | pHUEB CTPATerudl | PpEIIeHHUsS MPO- | PHUEB CTPAaTETrHuH
LIEHHS IPO- peLIeHus mpo- OJIeMHOH cUTY- peLIeHust mpo-
OJeMHOM cuTy- | OJIeMHOM CHUTY- aIyH. OneMHOH cuTy-
aruu. aruu. He nomycxkaer anuu.
Homnyckaet Homyckaer ot- OImHUOOK. He nomyckaer
MHOXXECTBEH- | AEIbHBIC HETPY- OIIHOOK.
HEBIE TPYyOBIe OBble OmMOKH.
OIIMOKH.
Y noBnerBopu-
TEJIFHO 3HAET
JemoHncTpupyer
TEOpeTHYECKHE
cBoOOmHOE
U METOJ0JIOTHU-
He 3nHaer unu Xopowmo 3HAeT | yBEPEHHOE 3Ha-
YECKHUE OCHOBBI
3HaeT  ciaabo B3aUMOCBSI3H HHE O B3aUMO-
0a30BBIX M He-
TEOPEeTHYECKUE TEOPETHYECKUX | CBSA3U TEOPETH-
KOTOpBIX  CIIe-
U METOJOJIOTH- U METOJOJIOTH- | YeCKUX U METO-
LUAaJbHBIX pas3-
YECKHUE OCHOBBI YECKHX  OCHOB | JOJOTHYECKHX
JIeloB  YpaBHe- N
0a30BBIX M He- . YpaBHeHUH OCHOB YpaBHe-
HUA Maremaru- .
KOTOpBIX ~ CIIe- M Maremaruye- HUH MaTeMaTu-
YeCKOU (PHU3HKH, N o
LUAJBHBIX pa3- ckoil  ¢usukm, | dyeckoi (GH3MKH,
OtcyrtcTBHE MOXET Mpeaso-
JeTIoB Y paBHe- MOXET TMpEeAso- | MOXET
3HAHMSA . JKUTh  OTHAENb-
HUH MaTeMaTH- JKUTh TPUMEPHI | MPEITIOKHUTH
. HblE  TPUMEpBI
yecko  (usm- X UX HUCIONb30Ba- | CMOCOO WX HC-
KH. HUS B Pa3HBIX | MOJB30BAHUS
UCIIOJIb30BaHUS
on obnactsix ¢usu- | npu  pemeHuu
Jonyckaer P KH. KOHKPETHOU
peLIeHu: 3a1a4 N
MHO)KECTBEH- npodeccHo Jonyckaer ot1- | dusnueckoit
- HBIE Oble ., elbHBIe Herpy- | 3aJadu.
OTIK-1.2. HpI/IMeHﬂeT 0H.II/I6I(I/Ipr HAJIbHOM - Jied- gme OILINOKHA P 8
CUCTEMbI U METObI ) TEIbHOCTH. '
Jlomyckaer 10 He nomyckaer
TCOPETHYCCKUX OIlC- CTaTquO - o —
HOK M pacuCTOB IJIA p
€3HBIC OITHOKH.
OKCIICPUMCHTOB Ha
VY nosneTBopu-
YCKOPUTEIIAX, pCAKTO- TeJIBHO 3HAET JemorcTpupyer
pax 1 Apyrux saacpHo- TEOpPETUYECKHE PHpY
U METOJOJIOTH csobonoe  u
(usuueckux ycramo- He 3naer wim Xopomo 3HAaeT | yBepeHHOEe 3Ha-
BOK YECKHUE OCHOBBI
3HaeT  cnabo B3aMMOCBSI3H HHE O B3aUMO-
0a30BBIX M He-
TEOpEeTHYECKUE TEOPETHYECKUX | CBS3U TEOPETH-
KOTOpBIX  CIIe-
U METOJIOJIOTHU- U METOJOJIOTH- | YeCKUX U METO-
IMaJbHBIX pas3-
YECKHUE OCHOBBI YECKHX  OCHOB | JIOJOTHYECKHX
JleloB  YpaBHe- N
0a30BBIX M He- . VYpaBHeHUH OCHOB YpaBHe-
HUA Maremaru- .
KOTOpBIX  CIIe- M Maremaruye- HUA MaTeMarTu-
YeCKOU (PHU3HKH, N o
LUAJBHBIX pa3- ckoit  ¢usnkm, | 4yeckoi (QU3MKH,
OtcyrcTBHE MOXeET Mpeaso-
JIeTIoB Y paBHe- MOXET TMpPEeAJo- | MOXET
3HAHMS . JKUTh  OTJENb-
HUH MaTemaTu- JKUTh TPUMEPHI | MPEIOKHUTH
. Hble  TPUMEpBI
yecko  (usm- X X HWCIOJB30Ba- | CIOCO0 WX HC-
KH. HUSI B Pa3HbIX | MOJb30BAHUS
MCIIOJIb30BaHHUs
on obmactax Gu3m- | Ipu  pEUICHUH
Honyckaer P KH. KOHKpETHOH
pelIeHu: 3a1a4 N
MHOYKECTBEH- npodeceHo Honyckaer ot1- | (usnueckoit
HBlE  TpyOble P N JIeNIbHbIe Herpy- | 3a1add.
HaJlbHOW  jiesi-
OIINOKH. Oble OIMOKH.
TEJILHOCTH.
Jlonyckaer 10 He nomyckaer
Y OIIHNOOK.
CTaTOYHO Cepb-
€3HbIe OIIMOKH.
OIIK-1.3. BeISIBIISIET Hemonctpupy- | JdemoHcTpupyer | IemoHcTpupyeT | JleMOHCTpUpyeT
OTcyTcTBHE | €T YacTHYHOE JIOCTaTOYHO ycroidunBoe cBOOO/IHOE U
3aKOHOMEPHOCTH (PU- N
yMEHHs yMEHHE OLIeHHU- yCTOWYHBOE yMEHHE OLIeHHU- yBepeHHOe

SUYCCKUX MPOUCCCOB,

BaTh JOCTOMH-

YMCHHUEC OLCHU-

BaTh JOCTOWH-

YMCHHUC OLICHU-
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TIEKAIUX B OCHOBE
BBINOJIHSEMOTO (U3H-
YECKOT0 IKCIIEPUMEH-
Ta ¥ IPUOOPOB, HC-
MOJIb3ys Oa30BBIC
3HaHUS

CTBa, HEJO-
CTaTKHU U PUCKH
Ppa3INYHBIX
CIIeHapHeB
CTpaTeruu pe-
LIEHHS IpO-
OnemMHO# cuTy-
anuu.
Honyckaet
MHO>KECTBEH-
HBIE TPYyOBIe
OIINOKH.

BaTh JOCTOWH-
CTBa, HEIOCTAT-
KU M PUCKH pa3-
JIMYHBIX CLEHa-
pHEB CTpaTeruu
peuIeHus mpo-
OnmemMHOit cuTy-
anuu.
Homnyckaer ot-
JIeTbHBIE HETPY-
Opble OmMOKH.

CTBa, HEJIOCTAT-
KW ¥ PUCKH pas3-
JINYHBIX CLIEHA-
PHUEB CTpaTeruu
peleHus mpo-
OJeMHOH cUTY-
anuu.
He nomyckaer
OIIINOOK.

BaTh JOCTOHH-
CTBa, HEJIOCTAT-
KU U PUCKH pas3-
JINYHBIX CLIEHA-
PHUEB CTpaTeruu
pelIeHus mpo-
OmemMHOI cuTy-
anuu.
He nomyckaet
OIINOOK.

Komnerenuus IIK-2 - Cnoco6eH npuHMMAaTh y4acTHe B NMPOBeJIeHUN HAYYHBIX HcCJIe-
JA0BaHUII B M30pPaHHOH 00/1aCTH KCNEPUMEHTAJIBHBIX U (WIH) TeopeTHYeCKUX (PU3MYEeCKUX
HCCJIeI0BAHUI € TOMOIIIbIO COBPEeMEHHO NMPUOOPHOI 0a3bl (B TOM YHCJIE CJIO0KHOTO (pusuye-
CKOro 00opyaoBaHus) U MHGOPMAIMOHHBIX TEXHOJIOTUH C Y4€TOM OTeYeCTBEHHOI0 W 3apy-

0€KHOI0 ONbITA.

HNHIAWKATOP JO-
CTUXEHMUS
KOMIIETEHIIUHN
(kKo 1 HAaMEHOBAHUE)

KPUTEPUHN OHEHUBAHUSA
PE3YJIBbTATA OBYYEHUSA

M0 MPAKTHKeE
INKAJIA ouneHnBanus

1 2 3 4 5
He 3naer wnm JleMOHCTpUpYeT
3HaeT cinabo | YmoBieTBopu- PHpYy
Xopomio 3HaeT | cBOOOJHOE u
3aKOHOMEPHO- | TEIbHO 3HAeT
M usnde- | 3akoHOMEpHO- 3aKOHOMEPHO- YBEpeHHOEe 3Ha-
- CTH (pU3HUYECKUX | HUE 3aKOHO-
HK-2.1. Onpezensier CKHX  mpouec- | CTH (u3MuecKuX | OQ;CCOB e | meprocTeit G
L{e/Ib TPOBCACHI COB, IOKAIKX | HPOLECCOB, JIe- mr; an B ’OCHO SI/I‘E)CCKI/IX npo
3KCHepI/IMeHTa 10 (I)I/I_ B OCHOBE (1)1/1- Kauyx B OCHO- o P
3WYECKOr0 JKC- | Be (U3MUECKOTO BE U3MUCCKOrO | IECCOB,  Jexa-
3MKC BBICOKHX 3HCP- IKCIIEPUMEHTA UX B OCHOBE
N P OtcyTcTBHE | TIEpUMEHTAa, IKCIICPUMCHTA, P |
T'MM M 3aKOHOMEPHO- OCHOBBI PabOTHI | (PU3MUECKOTO
3HaHHSA OCHOBBI pabo- | OCHOBBI pabOTHI BLIGDARHO SKCIIEDIMEHTA
CTH (PU3UYECKUX TIPO- Thl BHIOPAHHON | BHIOPAaHHOI (1)1435 ‘- OCHOBI;I BOTLL
IIECCOB, JCXKAIIUX B ¢$uznko- ¢busuKo- . pa
TEXHUYECKOH TEXHUYECKOH TEXHIHCCKOH BLIGpanHOii
OCHOBE (PU3UYECKOTO rexme rexmme CHCTOMBL dusHKO-
SKCHCPUMCHTA. JlonyCKaéT I[onycxa;eT 0 JlomyckaeT OT- | TEXHHYECKOM
JIelIbHbIe Herpy- | CUCTEMBI.
MHOYKECTBEH- CTaTOYHO CEepb-
ObIe OIMOKH. He nomyckaer
HBIe  TPyOBIC | €3HBIC OIUOKH.
- OIHUOOK.
T1K-2.3. ®opmytupy- Hemonctpupy- | Jdemonctpupyer | HemoHcTpupyeT | JleMOHCTpUpyeT
6 €T YaCTH4HOE JIOCTaTOYHO ycTroiunBoe cBOOO/IHOE U
CT OCHOBBI pa0OTBI yMEHHE BBI- ycTroiunBoe yMEHHE BBI- YBEpEHHOE
BBIOpaHHOM (hU3HKO- OTeyICTBIE Opatb TeXHU- yMEHHE BBI- Opatb TexHUUe- yMEHHE BBI-
TEXHUYECKOU CHUCTE- I\?IICHI/ISI YecKue cpea- OpaTb TeXHUYE- | CKHE CpPeACTBa, | OpaTh TeXHHYe-
MBI 1 OCO6CHHOCTI/I y CTBa, NMMOATOTO- CKHEC CpCICTBA, IIOATrOTOBHUTH CKHEC CpCICTBA,
armnapaTypbl, HCTIOMb- BHTH 000pyHO- MOATOTOBUTH obopyznoBaHue, MOJTOTOBUTD
. ’ BaHHe, IPUHU- | 00OpYyIOBaHMUE, MIPUHUMAET obopynoBaHue,
3yeMOH B MCTUIIIH- MaeT y4acTue B MIPUHUMAET y4acTue B Ipo- NpUHAMAET
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CKOM (pu3nKe

OtcyTcTBUE
BJIaJICHHS

IIPOBEACHUU ydacTHe B IIpO- | BEAEHUM JKCIE- | ydacTHE B IPO-
JKCHEPUMEH- BEJICHUU JKCIIe- PUMEHTOB. BEJICHUU JKCIIe-
TOB. PUMEHTOB. He nomycxkaer PUMEHTOB.
Honyckaer Jomyckaer oT- OIIUOOK. He nonyckaer
MHOXKECTBEH- | JIeNbHBIE HETpPY- OILIHNOOK.
HBbIEe TpyOBIe Oble OIMOKH.
OIITMOKH.
HemoncTpupy-
€T yJIOBJIETBO-
o JeMmoHCcTpHupyer HemoHcTpupyeT
PHUTENBHBIA JleMoHCTpHpYET

YpOBEHb BJa-
JICHUSI OCHOBA-
MU paboTH 1
0COOEHHOCTSI-
MU anmnapary-
pHI pusnKo-
TEXHUYECKOU
CUCTEMBI, HC-
M0JIb3yEMOH B
MEIUIIMHCKOMN
(uzuke.
Homnyckaet
JOCTaTOYHO
Cepbe3HBIC
OIIKOKH.

XOpOIIU# ypo-
BEHbB BIIAJICHUS
OCHOBaMH pabo-
TBI U OCOOEHHO-
CTSIMU amnmapa-
TypbI puznKo-
TEXHUYECKON
CUCTEMBI, HC-
M0J1b3yEMOH B
MEIULIMHCKON
¢uznke.
Jomnyckaer ot-
JIeITbHBIC HETPY-
OBle OmMOKH.

BBICOKHUH YpoO-
BEHb BJIAJEHUS
OCHOBaMH pado-
TBI 1 OCOOCHHO-
CTSIMH armmapa-
TypbI puznko-
TEXHUUYECKOM
CHCTEMBEI, HC-
M0J1b3yEMOH B
MEIULIMHCKON
¢$uznke.
He nomyckaer
OIINOOK.

cBOOOIHOE U
yBepeHHOE BIIa-
JIEHUE OCHOBa-
MU pa0OTHI U
0COOEHHOCTIMH
anmaparypsl
¢usmKo-
TEXHUUYECKOM
CHCTEMBEI, UC-
I0JIb3YEMOI1 B
MEIULIMHCKOH
¢uznke.
He nomyckaer
OIINOOK.

Komnerennusi IIK-3 - Cnoco6eH npuMeHSITb COBpeMeHHbIe MeTOAbl M TeXHHUKY /Jisl
coopa, 00padoTKu, aHAIM3a U CHHTe3a pu3nyeckol nH(popManuu B n30paHHoi obJacTu ¢u-
3NYECKUX HCCICTOBAHMIA.

KPUTEPUU OLIEHUBAHMUS
VNHANKRATOP J0- PE3YJILTATAHOEY‘IEHI/IH
CTIKEHMS Mo NMPaKTHKe
KOMIETEHL U
1 IIKAJIA oneHuBaHus
(ko1 ¥ HAMMEHOBaHNE)
1 2 3 4 5
ITK-3.1 Ucnoms3yeT He 3zmaer nm
COBPEMEHHBIC HH- 3HaeT  cuabo | Y1oBieTBopH- Xopomo  3Haer JleMoHCTpHpYeT
OCHOBHBIE JIO- | TEJIFHO 3HAET cBobomHOE W
q)OpMaIII/IOHHI)Ie TeX- OCHOBHEBIE  JIO-
CTHIKEHHS B | OCHOBHBIC JO- | o o 5 | YBEPEHHOE 3Ha-
HOJIOTHH JUIA aHaJIn3a 00NIacTM  MH- | CTHXCHHUS B | o6mactn . | HME  OCHOBHBIX
TCKYyIICH HAYIYHOH OtcytcTBHe | (OpMaIMOH- obiacti UH- (DOpMAIHOHHBIX JIOCTH)KEHUH B
3HAHMS HBIX TEXHOJIO- | (hOpMaIlOHHBIX ., obmactu UH-
uHopmaImH . popman . TEXHOJIOTH.
THH. TEXHOJIOTHH. (bopMaIMOHHBIX
Homyckaer ot- N
Homyckaer Jonyckaer [o- TEXHOJIOTHH.
JIeTIbHbIE Herpy-
MHO)KECTBEH- CTaTOYHO Cepb- He nmomyckaer
Oble OIMOKH.
HBle  TpyOble | e3HbIE OMINOKH. OIIHNOOK.
OLINOKH.
Hemonctpupy- | Jdemonctpupyer | IemoHcTpupyeT | JeMOHCTpUpyeT
€T YaCTHYHOE JIOCTaTO4HO ycToituuBoe cBOOO/IHOE U
yMEHUe Hc- ycToituuBoe yMEHHE HCIIOIb- YBEpEHHOE
MOJIb30BATh yYMEHHE HCIIOIb- | 30BaTh METO/ABl | YMEHHE HCIIOJb-
METOZBI MaTe- | 30BaTh METOIBI MaTeMaTude- 30BaTh METOJBI
OrtcyTcTBHE
MCHISL MaTHYECKOTO MaTeMaTuJe- CKOTO MOJIeNH- MaTeMaTH4e-
y MO/JIEJTUPOBa- CKOTO MOJIeNH- pOBaHUS I CKOTO MOJIEIH-

HUS JUISL pele-
HHsI KOHKPET-
HBIX 3a7a4 B

obactu Meau-

POBaHUS ISt
peleHus KOH-
KPETHBIX 3a/1a4
B o0J1acTH Me-

peleHus KOH-
KPETHBIX 3a/1a4
B 00J1aCTH Me-
JIMLIMHCKOH (pu-

POBaHUS ISt
peleHus KOH-
KpETHBIX 33124
B o0JlacT Me-
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LIUHCKOH (H- JULUHCKOH (u- 3UKH. JULUHCKOH (u-
3UKH. 3MKH. He nonyckaer 3MKH.
Honyckaer Jonyckaer oT- OIIUOOK. He nonyckaer
MHOXKECTBEH- | JAEJIbHBIC HETpY- OILINOOK.
HBbIE TpyOBIe Oble OIMOKH.
OIIMOKHU.
E€MOHCTPUpY- E€MOHCTPUPYET
A pupy- | A Thupy HemoHcTpupyeT
€T YaCTUYHOE JIOCTATOYHO JeMoHCTpHpYyeT
o N cBOOOHOE U
yMeHue pabo- ycToH4nBOE ycToH4nBOE
YBEpEHHOE

TaTh C HAYYHOH

yMeHne pabo-

yMeHne pabo-

yMeHne pabo-

JMUTEPaTypoH, | TaTh Cc HAYYHOH | TaTh C HAYYHOH .
HCIONB3YsI CO JIUTEPATypOr JIUTEPATypOr TATh € HaAyHHoH
Y paTypor, paTypor, JIUTEPATY PO,
BpPEMEHHBIE UCTIONB3YS CO- UCTIONB3YS CO-
UCTIONB3YS CO-
OtcyTtcTBHE nHpopmanu- BpPEMEHHBIE BpPEMEHHBIE D EMCHHBLC
yMEHHUs OHHBIE TEXHO- | HMH(POPMAIMOH- | HHPOPMAIMOH- HH(gO MALHOH
JIOTHH, CIIEAUTH | HBIE TEXHOJIO- HBIE TEXHOJIO- p
" HBIE TEXHOJIO-
3a HayYHOH THH, CIIEINTH 332 | THH, CICANTH 32
. L L THH, CIIENTD 32
MIEPUOUKON. HAy4HOH Mepu- | Hay4HOH Nepu- L
. . Hay4HOH nepu-
Honyckaer OJIUKOH. OJIUKOH. P
MHO)KECTBEH- Jomyckaer oT- He nomycxkaer
He nomyckaer
HBIC TpyOBIC JIeTIbHbIE HETpY- OIIHMOOK.
OIHUOOK.
OIINOKH. OBle OMMOKH.
He 3naer wunm JleMOHCTpUpYeT
3HaeT  cuabo | Y1oBneTBopH- PHPY
Xopomo 3HaeT | cBoOOOAHOE U
OCHOBHBIE Me€- | TEJIFHO 3HAET
OCHOBHBIC ~ Me€- | yBEpEHHOE 3Ha-
TOJIBI, CIIOCOOBI | OCHOBHBIE Me-
TOJBI, CIIOCOOBI | HME OCHOBHBIX
u CPEICTBa | TOIBI, CIIOCOOBI
W CpelcTBa MO- | METOJOB, CHO-
TIOJTyYeHHS, U CcpencTsa Io-
Jy4eHHUs, Xpa- | COOOB U CPEICTB
XpaHeHHs, Iie- | JIydeHUus, Xpa-
HEHUsl, Iepepa- | MOoIyuYeHHs,
pepaboTku HeHus, mepepa-
OtcyTcTBHE 0otk  uHpOp- | XpaHeHus, Iie-
nHpopmanuy, 6otku  uHOp-
3HAHUSA Maluyd, OCHOBHI | pepadOTKH HWH-
OCHOBBI WH- | Malli¥, OCHOBBI
WHPOpPMAMOH- | opMamuu, Oc-
(dhopmanmoH- HHPOPMALINOH- o
. o HOM Oe3omacHO- | HOBEI  WH(Op-
Hoii Oe3omac- | HOIl Oe3omacHo- .
CTH. MalnOHHOM
HOCTH. CTH.
Jomnyckaer oT- | 6e30MacHOCTH.
Homnyckaer Homyckaer n0-
MHOKECTBEH CTaTOYHO Cepb A
- Oble OImMOKH. He OILyCKaeT
[1K-3.2. TIpumensier Hble  TpyObIe | €3HbIC OLIMOKU. OmH6§K Y
porpaMMHOC U UH- OLIUOKHU.
OopMalmoHHoe obec- EMOHCTPHDY-
(b - JiT qaCT;?IHIZ)}é JlemoncTpupyer JemoHcTpupyer
MEYCHUC HAYyYHBIX UC JI0CTaTO4HO JleMOHCTpHUpYeT PHPY
o yYMEHHE UC- o o CcBOOOTHOE U
CJI€A0BAaHHH, CO- YCTOMYHUBOC YCTOMYHUBOC
[1OIH30BATH MEHHUE UCIIOIb MEHHUE UCTIOJb YBEPEHHOE
BPEMCHHBIC MCTOBI KOMITBIOTE€PHBIE ySOBaTL COMILE ySOBaTL COMILE yYMEHHE HCIIONb-
MOJCUPOBAHHUA U TEXHOJIOTUH 30BaTh KOMIIb-
IOTEpPHBIE TEX- IOTEpPHBIE TEX-
BO3MOXHOCTH AOCP- AJIs1 pEIICHUS IOTCPHBIC TEX-
SA224 KK DO HOJIOTHH ISt HOJIOTHH ISt S —
HBbIX METUITMHCKUX OrcyrtcTBue p pelIeHns 3a1a49 | peIleHus 3a1a4
o (eccrnoHaib- pemeHus 3a1a4y
TEXHOJIOTHUH yMeHus . Kak npogeccu- | Kak npocgeccu-
HOH, TaK u o o Kak npocgeccu-
., | OHAJIBHOW, TaK M | OHAIBHOM, TaKk M o
MIPOHU3BOJILHOM . . | oHambHOM, Tak U
MPOM3BOJILHOM MPOM3BOJILHOM .
HAarpaBJIeHHO- MPOU3BOJILHOM
HAaIpaBJIeHHO- HAaIpaBJIeHHO-
CTH. HarpasJIeHHO-
CTH. CTH.
Homnyckaer CTH.
Homnyckaer ot- He nomyckaer
MHO>KECTBEH- He nonyckaer
JIeNbHBIE HETPY- OMIHOOK.
HBIE TPYyOBIe OIHOOK.
Oble OIMOKH.
OILIHMOKH.
Hemonctpupy- | Jdemonctpupyer | IemoHcTpupyer | JleMOHCTpUpyeT
€T yJIOBJIETBO- | XOpommii ypo- BBICOKHH Ypo- cBOOO/IHOE U
PHUTEIBHBIHA BEHb BJIQJICHUsI | BEHb BIAJACHHUS | yBEpEHHOE Bia-
OtcyTtcTBUE
YpOBEHb BIa- HaBBIKaMH pa- HaBBIKaMH pa- JICHUE HaBbIKa-
BIIaZIeHUS

JICHUSI HaBbI-
KaMu paboTHI ¢
TPYNION Uc-

00TBHI ¢ TpynIon
uccienoBaTesen
1 pa3pabOTKHu

00TBHI ¢ TpynIon
uccienoBaTesen
1 pa3pabOTKHu

MU paboOTHI ¢
IpyIION uccie-
JoBaTeNen u
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cienoBaTenei
U pa3paboTku

MCETOAUKH pe-
HICHHUA 3a1a4

MCETOAUKH pe-
HICHHUA 3a1a4

pa3paboTku
METOJIUKH pe-

METOAUKHU pe- npodeccuo- npodeccuo- LICHUs 33134
LIEHUS 33714 HaJIbHOI nes- HaJIBbHOI nes- npodeccuo-
npodeccuo- TEJILHOCTH TEJILHOCTH HaJIbHOM Jiesi-
HaJIbHOM J1es- BKJTFOYAFOLITHX BKJTFOYAFOLITHX TEJILHOCTH
TEIbHOCTU YpaBHeHUs Ma- | YpaBHEHHA Ma- BKJIFOYAIOLIUX
BKJIIOUYAIOLIUX TEMaTUYECKOU TEMaTUYECKOU VYpaBHeHUs Ma-
YpaBHeHUs ¢$u3nKn. ¢$u3nKn. TEMaTHIECKOH
MareMaTh4e- Homyckaer ot- He nomyckaer ¢uznKn.
CKOH (OM3WKH. | JembHBIE HETPY- OIHOOK. He nomyckaer
Homyckaer Oble OmmOKH. OIHOOK.
JIOCTaTOYHO
Cepbe3HbIe
OIINOKH.
[1K-3.3. Bnageet me- HemoHCcTpHpYeT
TOJIaMU HAYYHOTO JleMOHCTpHpY- csobozHoC 1
yBEpeHHOE Blla-
IIPpOrHO3UpPOBAHUA, €T yJIOBJICTBO-
o HemoHcTpUpyeT JIeHUE HaBbIKA-
METOJAaMU pa6OTI>I Ha PHUTEIBHBIN HemoncTpupyet

COBpEMEHHBIX (U3U-
YECKUX YCTAaHOBKAX U
HaBbIKaMU pabOTHI C
MaKeTaMu TPUKIaI-
HBIX TIPO-TpamMMm (pu-
3UKO-TEXHUUECKHUX
CHCTEM.

YPOBEHB BJIa-
JICHHS HABBI-
KaMH paboTHI C
naKeTaMu IpH-

XOpOILUH ypo-
BEHb BJIAJICHUS
HaBBIKAMU pa-
OOTEHI C TIAKeTa-
MU TIPUKIIATHBIX

BBICOKHH ypoO-
BEHb BJIAJICHUS
HaBBIKAMU pa-
OOTEHI C TIAKeTa-

MH paboTEHI C
rpynmou uccie-
JoBaTeleN U
pa3paboTku
METOJUKH pe-

OTtcyTcTBHE KJIQTHBIX TIPO- MU TIPUKIIATHBIX
MpOTrpaMM dKC- IICHUS 3a/1a9
BJIAJICHUSI rpamMm 3KcIie- MpOrpaMM dKC-
. MEPUMECHTATIb- npodeccuo-
PUMEHTAJILHOU - MEPUMECHTATIb- o
HOW M TEOPETH- - HAJILHOU JIesi-
U TeopeTHYC- . HOW M TEOPETH-
9 YECKOH (PU3UKH. . TEIHHOCTH
CKO H3HKH. YeCKOW (HU3HKH.
Jonyckaer oT- BKJTIOYAIOIIUX
Jonyckaer He nomyckaer
JIeJIbHBIC HETPY- YpaBHeHUs Ma-
JIOCTaTOYHO OIIHOOK. N
OBle OmMOKH. TEeMaTHIECKOH
Cepbe3HBIC
¢uznKn.
OIIMOKH.
He nomyckaer
OIIHOOK.
E€MOHCTPHPY-
. TPupY HemoncTpupyer
€T YaCTUIHOE HdemoHCcTpHpyeT
JIOCTAaTOYHO HdemoHCTpHpYET
YMEHUE TIPH- . N cB0oOOIHOE U
yCTOiunBOE yCTOiunBOE
MEHSITh Ha YBEpEHHOE
YMEHHE TIPUME- | YMEHHUE MpHMe-
NPaKTUKE Ma- YMEHHE TIPUMe-
HATH Ha TpaK- HATh Ha TpaK-
TEMaTUYCCKHE HSATh Ha paK-
THUKE MaTeMaTh- | THKE MaTeMaTH-
MO/IEITH, METO- THKE MaTeMaTH-
YEeCKHEe MOJICIH, | YEeCKHUEe MOJICIIH,
JIBI ¥ CPEIICTBA YECKHE MOJICIH,
OTtcyTcTBHE METOBI M CPEJ- | METOJBI U CPe/-
MIPOCKTHPOBA- METOJIBI ¥ CpeI-
YMEHUS CTBa MPOCKTH- CTBa MPOCKTH-
HUS U aBTOMa- CTBa MPOCKTH-
pOBaHUS U aB- pOBaHUS U aB-
THU3AIUH CH- pOoBaHUS U aB-
TOMATHU3AIIH TOMATHU3AIIH
CTEeM Ha IpaK- TOMAaTHU3AIIH
CHCTEM Ha CHCTEM Ha
THKE. CHUCTEM Ha
MpaKTHKE. MPaKTHKE.
JHomyckaet MPaKTHKE.
Jomyckaert oT- He nomyckaer
MHO>KECTBEH- He nonyckaer
JIeNbHBIE HETPY- OMIHOOK.
HBIE TPYyOBIe OIHOOK.
ObIe OIMOKH.
OIINOKH.

Hemouctpupy- | Hemonctpupyer | Hemoncrpupyer | JdemoHcTpupyer
€T YaCTUYHOE JIOCTATOYHO yCTOHYHBOE cBOOOHOE U
MIPUMEHS T yCTOHUNBOE YMEHHE IPUME- YBEpEHHOE
MOy YCHHBIC YMCHHE TIPUME- | HSTh MOJYYCH- | yMEHHUE IIpHUMe-
3HAHUS IS HSTH MMOJyYCH- | HBIC 3HAHUA JJIS | HATH HOITyYCH-
OTtcyTcTBHE pCIIeHHS 1o- | Hble 3HAHUS JIISL PpeIIeHHS TTo- HBIC 3HAHUSA IS
YMCHUS CTaBJICHHBIX PpeIIeHHS To- CTaBJICHHBIX PpeIIeHHS TTo-

aKTyaJbHBIX CTaBJICHHBIX aKTyalIbHBIX CTaBJICHHBIX
3aJa4d B CBOCH aKTyaIbHBIX 3aja4d B CBOCH aKTyaIbHBIX
HAY4HO- 3aa4d B CBOCH HAY4HO- 3aa4 B CBOCH
nccieoBa- Hay4HO- HCCIICAOBATEIb- Hay4YHO-
TENBbCKOH pa- | HMCCIeoBaTelb- CKOM pabore. HCCIICOBATEIh-
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6orte. cKol pabore. He nonyckaer cKoli pabore.
Homyckaet Jomnyckaer ot- OIIHUOOK. He nomyckaer
MHOXKECTBEH- | JAEJbHBIC HETpY- OILINOOK.
HBbIE rpyOBIe Oble OIMOKH.
OIIMOKH.

[Tpu G6amIbHO-PEUTUHIOBOM CHCTEME BCE 3HAHMUS, YMEHUS M HaBBIKH, IPUOOPETAaEMbIE CTY-
JEHTaMH B pe3yJIbTaTe U3yUYeHUs AUCLUIUIMHBI, OLEHUBAIOTCS B Oaax.

Orenka kayecTBa pabOTHI B PEUTHHTOBOW CHCTEME SIBIISICTCS HAKOMHUTEIBHON U MUCIOIb3Y-
eTcs JJIs OLIEHUBAHMs CUCTEMHON PabOThI CTYZEHTOB B TE€YEHUE BCErO IIEproJia O0yUEeHHUS.

[To utoram paboThl B cemMecTpe CTYJIEHT MOXKET MOay4uTh MakcuManbHo 70 OamnoB. Toro-
Bolt (hopmoii koHTposst B IV cemecTpe siBisiercst sk3ameH. Ha 3k3aMeHe CTyJIeHT MOKET HaOpaTh
MakcuMaibHO 30 GaioB.

B reuenne IV cemectpa cTyieHT MOKeT 3apaboTaTh OAJUTBI 32 CISAYIONTNE BUIBI pa0oT:

No Bun pabotsl Cymma OannoB

1 AynutopHble 3aHATHS (TIOCEIEHUE) 17

2 PaboTa Ha MPaKTUYECKUX 3aHATHSIX 33

3 Cnava nomanineil KOHTposibHOM padoTsl (ITP-2.1) 10

4 Cnava nomanineil KOHTposibHOM padoTsl ([1P-2.2) 10
Hroro: 70

Ecnmu Kk MOMEHTY OKOHYaHUS ceMecTpa CTyaeHT Habupaet oT 51 1o 70 GayuioB, TO OH MOIy-
YaeT JIOMYCK K IK3aMEHY.

Eciu cTyieHT K MOMEHTY OKOHUYaHUS cemecTpa Habupaet oT 61 10 70 GayioB, TO OH MOKET
MOJIyYUTh aBTOMATHUYECKYIO OIICHKY «YJIIOBICTBOPUTEIBHO». [IpH jKeIaHUM MOBBICUTH CBOKO OIICH-
Ky, CTyJICHT UMEET MPAaBO OTKA3aThCS OT aBTOMATUYECKOM OIIEHKH U C/IaTh SK3aMEH.

Ecnu cryaeHt He HaOpan MUHUMANBHOTO yncia 6amioB (51 6am), To OH He TmoydyaeT J0-
MyCK K DK3aMEHY.

[To utoram paboTsI B ceMecTpe CTYJCHT MOKET MOIXy4IuTh MakcumainbHo 70 Gamios. Mtoro-
Boil opmoii koHTpons B V cemecTpe sBiseTcs 3au€T ¢ oueHkod. Ha 3au€re cTyneHT Moxker
HaOpatp MakcumansHO 30 6aIoB.

B teuenne V cemecTpa CTYJEHT MOXKET 3apaboTaTh OaJUIbl 3a CIEAYIONINE BUABI PA0OT:

No Bua pabotsl CyMmmMma GaioB

1 AynuTOpHbIE 3aHATUS (TOCEUICHUE) 17

2 PaboTa Ha IPaKTUYECKHUX 3aHITUIX 33

3 Cpaua nfomaniHeil KOHTposbHO#H paboTsl (ITP-2.1) 10

4 Cpada fomaniHeil KOHTposbHO# paboTsl (ITP-2.2) 10
Hroro: 70

Ecnu Kk MOMEHTY OKOHYaHHs ceMecTpa CTyJeHT Habupaet oT 51 10 70 GayuioB, TO OH MOTy-
4aeT JOIYCK K 3a4€Ty.

Ecnu cTyieHT K MOMEHTY OKOHYaHUs ceMecTpa HabupaeT ot 61 1o 70 GayioB, TO OH MOXKET
MOJTyYUTh aBTOMATHUYECKYIO OIIEHKY «yIIOBIETBOPHUTEIBHO». [IpH jKeIaHUM MOBBICHTH CBOKO OIICH-
Ky, CTYJICHT UMEeT IIPaBO OTKA3aThCsl OT aBTOMAaTHYECKOM OIIEHKU U CIIAaTh 3a4€T C OLIEHKOM.

Ecnu crynent He HaOpan MUHUMaIBHOTO yucia 6awtoB (51 Gamr), To OH HE MoaydaeT J0-
IIyCK K 3a4€Ty.
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CoOTBETCTBHE PEHTHHIOBBIX 0AJUIOB M aKaJEMUYCCKHX OIEHOK dK3aMeHa
OO6mras cymma

0aiuIoB 3a ce- Hrorosas ouenka
MeCTp
86-100 OTINYHO
71-85 Xopo1io
51-70 Jlonyck K 3k3aMeny (3a4éry)

B TOM YHCIIE:
61-70 | Bo3MOXHOCTB OJTYyYEHUS] aBTOMATHICCKON OIICHKHU «YJIOBICTBOPUTEIHHO
51-60 ToJbKO TONYCK K 9K3aMEHY
0-50 * HeynoBaeTBopuTeIbHO (CTYAEHT HE JOMYIIEH K 9K3aMeHy (3a4€Ty))

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS B IIPOLIECCE BBIIOIHEHUS IPAKTUYECKUX U
CaMOCTOSITEIIFHBIX PabOT B COOTBETCTBUH C HIKE TIPHUBEACHHBIM TPAPUKOM.

M M pasoera Cooepicanue camocmosmenwnoi pavomet (1V cem.) Tpyooemxocmp
n/n | oucyunauHsl
1 1-6 Jlomaninss npaktuyeckas padora «KoHeuHble (TOUHBIE) 6
(ITP- YHCIIEHHBIE METO/IbL.» (MHIUBUYabHOE 3a/laHUE JIJIs
2.1) KaXJIOTO CTYJICHTA)
2 6-8 JlomarHsis mpakTudeckas padora «TepanoHHbIC YKC- 7
(TTP- JICHHBIE METOBL.» (MHIUBUIYaTbHOE 3aJaHUE TS KaXK-
2.2) JIOTO CTYJ/IEHTA)
M M pazdena Cooepacanue camocmosmenwvnoii pavomot (V cem.) Tpyooemkocmuo
n/n | oucyunauHbl
1 1-6 JlomarHss KOHTposibHas pabota «IlapHble perpeccuon- 6
(ITP- HbIE MaTEeMaTUYECKHUE MOJIENN.» (MHANBUIyJIbHOE 3a]1a-
2.1) HUE ISl K&XKA0T0 CTYJEHTA)
2 6-8 JloManiHsist KOHTpoJibHas paboTa « MHOXKECTBEHHBIE pe- 7
(T1P- IPECCUOHHBIE MaTeMaTHYECKUE MOJENHU.» (MHINBUIY-
2.2) TbHOE 3aJaHUE JIJI KXKJIOTO CTY/ICHTA)

I'paduk BbITIOIHEHUS CAMOCTOSITENBHBIX paboT cTyneHTamu B 1V u V cemectpe

Bunsr pa- Henenu yuebHoro mporecca

60T 1,234 ]|5]|6 78910111213 ]14]15|16]17
I1P-2.1 B3 33

I1P-2.2 B3 33

B3 — BrIgaua 3amanus
33 — 3ammuTa 3aJaHus

[Tporienypa oreHWBaHUS pPe3yJIbTaTOB OOYYCHWS HWHBAJIHIOB W JIMI] C OTPaHUYECHHBIMHU
BO3MOXKHOCTSIMU 3/I0POBbSl IO JMCUUIUIMHE IpeaycMaTpuBaeT NpeAocTaBlieHUue HH(pOpMalUu B
dbopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM UX 30POBbS U BOCIIPHUITHS HHPOPMAIIHH:

— B IeyaTHoi ¢opme,
— B TIe4YaTHOH ¢opMe yBETHMUYEHHBIM HIPUPTOM,
— B (hopMe IIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA

00yyJarommxcsl.

[Ipu HeoOxomumocTH oOydaroniemycst uHBanMay u Jjuny ¢ OB3  mpepoctaBnsieTcs
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JOTIOJTHUTEIFHOE BpeMs JUIsl TOATOTOBKM OTBETAa Ha 3a4eTe WIM JK3aMeHe. Y oOydJaromierocs
uHBaMAa ¥ auna ¢ OB3 umeercs BO3MOXHOCTH BbIOOpa (DOPMBI KOHTPOJS HA MPAKTHYECKHX
3aHATHUSAX, 3a4eTaX, PK3aMeHax, IMOIX0/IA11as KOHKPETHO ISl HETO.
Ilepeuenv 0b6s3amenvHbIX 6U008 YUeOHOU pabombl CmyOeHma:
noceujenue 1eKYUOHHbIX 3AHIMULL,
— omeemvl Ha MeopemudecKue 60NPOCbl Ha NPAKMUYECKUX 3AHAMUSIX,
peuieHue npaKkmu4ecKux 3a0ad u 3a0aHull Ha NPaKMu4ecKux 3aHAmusx;
—  8bINOJIHEHUE YCIHBIX COOOUeHUT

MuHOBanoHHbIe GOPMBI IPOBENCHHS yUEOHBIX 3aHATHI

KonunuectBo
Bug yuebnbix Hcnonb3yemble ”HHOBAIMOHHBIE (hOPMBI IPOBEACHUS
Cemectp N . akazjeM. Ja-
3aHATHUN y‘IC6HLIX 3aHATHHA
COB
IV [pakrudeckue O6cyxnenue u pa300p KOHKPETHBIX 3a/1a4 MOBHI- 4
SaHsATH IICHHOM CJI0)KHOCTH.
v IpaxTiyeckue O6cyxnenue u pa300p KOHKPETHBIX 3a/1a4 MOBHI- 4
SaHsATH IICHHOM CJI0)KHOCTH.
Bcero: 8

[Ipouenypa mpoMeXyTOYHOW aTTECTallMU HPOXOAMT B cOOTBeTCTBHU ¢ «llomoskeHunem o
0aJIIbHO-PEUTHHTOBOW CUCTEME OLIEHKH M TEKYIEM KOHTPOJIE YCIEBAEMOCTH CTYJCHTOBY, a TAKXKe
«[TonoxxeHneM o0 MPOMEXXYTOUHOH aTTecTalum» yHUBepcuTeTa «JlyOHay.

AnantupoBaHHas pabodas mporpamma y4eOHOW IUCHMIUIMHBI (MOIyJsi) pa3zpaboTaHa B
OTHOIICHHH PAa3HOHO30JOTUYECKOW y4eOHOH IpymIbl 00y4YarouuXxcsi, UMEIOUIMX JTOKYMEHTAIbHO
MOJITBEPK/ICHHBIE HApYIICHUS CIyXa, 3PEHUs, OIMOPHO-IBUTATEIBHOTO amiapara, COMaTHYEeCKHe
3a00JeBaHMs U TOAJAIOIINECS KOPPEKIMH HEPBHO-NICUXUYECKHUE HApYyIIEHUs WJIM COYETaHHBIE
HapyIICHUS.

Cnncok BonpocoB k 3x3ameny (IV cemectp)
1. JIuneiiHble HOpMHUPOBAHHBIE POCTpaHCTBA. [ mIbOepTOBO, EBKIIMIOBO MpOCTpaHCTBA.

2. HopMmsl BexTopoB. HenpepsiBHOCTE HOpMBI. [logunHEHHBIE HOPMBI OIIEPATOPOB.

3. JIunelinble onepaTopsl (OrpaHUYEHHOCTb, HETPEPBIBHOCTD, 3PMUTOBO compsikeHue). I1ons-
THE HOPMBI

orepaTopa, €€ HEPEPBHIBHOCTD.

4. CaMmoconpsiKeHHbIE OIepaToOphl U OPTOrOHAJIBHBIE ONEPATOPHI (BpaILlEHHI) .

5. Oneparopsl nepectaHoBoK. CBolcTBa onpeaenuresnei. OOpaTHas MaTpuua.

6. CBolicTBa TPEYTOJIBHBIX MAaTPHUILL. DJIEMEHTAPHBIE TPEYTOJIbHBIE MATPHULIBI.

7. BuJipl OTPEMIHOCTEN ITPH KOMITBIOTEPHBIX BBIUMCIEHUAX. OLIEHKa BETMYMHBI IOTPEIIHOCTH.
8. Merox I'aycca. BeiOop BeayIero anemMeHTa.

9. Yucno peiicteuii B Metozie I'aycca. Y cnoBus npumenumocty meroaa ["aycca.

10. Metox ["aycca ¢ BBIOOpOM BeayIIero 3j1eMeHTa B MaTpU4IHOH Gopme.
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11. O6pamenue matpuiisl MetooM ['aycca. Onenka Yuca neiicTBuid.

12. YCcTOMYHMBOCTh CUCTEM JIMHEWHBIX YpaBHEeHUU. Ynciio o0yciioBaeHHOCTH. O1leHKa OTHOCH-
TEJIbHOH MOTPEIIHOCTH.

13. UtepanonHbie METOIBI [T CUCTEM JIMHEHHBIX ypaBHeHUH. MaTpuyHas dopma.

14. CxoaumMocTh UTEPALIMOHHBIX METO/IOB Uil CUCTEM JIMHEHHBIX YpaBHEHUH.
JlocTaTouHo€e yCI0BHE CXOAUMOCTH U €0 CIE/ICTBUS.

15. Heo6xoauMoe 1 T0CTaATOYHOE YCIOBUE CXOUMOCTH CTAllHOHAPHBIX HTEPAIIHOHHBIX METO-
JIOB

JUJISL CUCTEM JIMHEHWHBIX YPaBHEHMI.

16. Beruncnenue XApPaKTCPHUCTUICCKOT'O MHOI'OYWICHA MATpUIIbl MECTOAOM HOI[O6HOFO npeo6pa—
30BaHMA. 321[[3‘13, BBIYMCJICHUS COOCTBEHHEIX BCKTOPOB.

17. Tlonck MakCHMaTBLHOTO COOCTBEHHOTO 3HAYCHHSI MATPHIIBI U COOTBETCTBYIOIIETO
COOCTBEHHOT'0 BEKTOpA CTETIEHHBIM METOOM.

18. UurepnionupoBanue. MHTepnonupoBanue anreOpandecKuMu MHOTOWwIeHaMu. MHTepons-
oHHas gopmyia Jlarpamxka.

19. UnTepnonupoBanue. aTepnonupopanue aredpaniuecKuMu MHOTOWIeHaMu. HTeprionsi-
nuonHas (popmyna HeroToHa.

20. NnTepnionupoBaHue aredOpandeckUMyU MHOTOWICHAMU. DKBUBAJIEHTHOCTh Gopmy Jla-
rpanka 1 Herotona.

21. IlorpenrHocTs UHTEPIIOJIIMPOBAHUS aNT€OpanyeCKUMU MHOTOWIEHaMU. DKCTPanoIupoBa-
HUE.

22. CXoIuMOCTh Mpoliecca HHTEPHOIAIMU MHOTrowIeHaMH. [lonsTHe crulaiiHa.

23. Kybuueckuii crutaifs.

24. YucnenHoe uHTerpupoBanue. @opmyIibl NpsIMOYTOJIbHUKOB, Tpanenuid, CUMIICOHA.
25. AnoctepuopHas OLl€HKa IMOTPEeIIHOCTH HHTerpupoBanus (1o PyHre).

26. Yucnennoe nuddepenmnuporanue. OleHKa MOTPEMIHOCTH NP AudPepeHIupoBaHrn.
27. Pemenne HEMMHEWHBIX ypaBHEeHUH. Metoa 6ucekuuu. MeTos MpocToi UTepamuu.

28. PenieHne HEMHENHBIX YpaBHEHUI.
Merton kacatenbHbIX HproTOHA 1 ynponieHHsl Metoq HeroToHa.

29. PemeHne HeMMHENHBIX ypaBHEHUN. MeToT ceKyux.
30. Yucnennele MeTonl pemenus 3aaaun Komu. Merop Ditniepa. CuMMeTprdHas cxema.

31. YUncnennele Metoasl pemienus 3anaun Komm. Meron Pynre-Kytra 2-ro nopsiika TOUHOCTH.
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32. O6mas ¢popmynupoBka MetonoB Pynre-Kyrra. [Ipumepsr.

Copep:xanue 3K3aMeHALIMOHHOI0 OnJIeTa
1 Bompoc — pyHIaMeHTaabHass Teopus (3HATh + YMETh)
2 BOTIPOC — MpHKJIAAHAs Teopus (YMETh + BIIaJIETh)

[IpakTHyeckas 3agada

Cnncok BOnpocoB K 3a4éTy ¢ ouenkoii (V cemectp)
1. Koapuanus u k03pHUIHMEHT KOPPENSIIIU (CBOMCTBA).

2. llpenenbpHbie TEOpPEeMBbI (OOIINH CMBICIT).

3. 'eHepanbHasi COBOKYITHOCTb U BBIOOPKA B CTATUCTHKE.
Bri6opounsie cpeaHee U TUCTIEPCHSL.

4. ToyeuyHbIC OLICHKH, UX CBOICTBA.

5. Ilpumepsl HeCMeeHHOH 1 AP GEKTUBHOMN OLEHOK.

6. ucniepcusi BLIOOPOYHOTO CPEIHETO.

7. UcnipaBiieHHast AUCIIEPCHUS], U €€ HECMEIIEHHOCTb.

8. InTepBabHbIE OLIEHKH, IOCTPOEHHUE JJOBEPUTEIILHOTO UHTEpBaa.

9. UnTepBanpHas ouieHka Juist MO M(X) HOpMalIbHOTO pacipeieieHUs]
IIPU U3BECTHOM AUCIIEPCHH.

10. MuaTepBanbHas orenka A MO M(x) HOpManbHOTO pacipe/IesieHns TPU HEeU3BECTHON
JTUCTIEPCHH.

11. NuTepBanbHas orieHKa Jyist nucnepenu "HopMansHoi" CB.

12. CraTuctrueckas mpoBepKka rurnoTes
(HyneBas M ajnbTepHaTUBHAS runore3bl, omnoOku I u Il pona, craTucTudyeckuii KpuTepuii).

13. Ilopsipok npoBepku runore3. CBsi3b ¢ IOCTPOEHUEM TOBEPUTEIBHOTO HHTEPBAJIA.
14. IlpoBepka rumnotes o Buae pacupenenenus. Kpurepuii [lupcona.

15. IlpoBepka runore3sl 0 HOPMAIBHOCTH PaclpeAeICHUs.

16. Perpeccronnbie Moienu (OOBEKT UCCIEIOBAHUS U IIEITH ).

17. Crryuaiinblii pakTop eps B perpecCHOHHBIX MOJETSX.

18. Mozens napHoi uHEHHOM perpeccuu. CBs3b ee KayecTBa C XapakTepoM
ciy4daitHOTO (hakTOopa eps.

19. MHK B Mopensix mapHO# JIMHEHHON PErpeccum.
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20. Ycnosus ["aycca-MapkoBa npumennmoctd MHK B Moziensax nuHeHO# perpeccun.

21. AHanu3 TOYHOCTH OnpeeNeHus KO PUIIMEHTOB MOIeIel TapHOW JIMHEHHOH perpeccuu. Mx
JUCIIEPCUU.

22. Nucnepcus cirydaitHoro daktopa moaene perpeccuu D(eps), ee TouedHast OleHKa.

23. IlpoBepka rumnoTessl 0 K03 duiriente Moienu perpeccuu beta 1, ero craTuctuyeckas 3HauUU-
MOCTb.

24. VlnTepBaibHbBIE OLICHKH KOA(P(PUIIMEHTOB MOIEIH JTUHEHHON PErPECCHH.
25. JloBepHUTEIbHBIM UHTEPBAJ IJIsl CPETHETO 3HAUCHUS OOBSICHIEMON EpEMEHHON MOJICITH.

26. JloBepUTEIbHBIN HHTEPBAJ AJIs IPEACKA3aHUs UHIUBUIYaIbHOTO 3HAUYCHUS
3aBMCUMOM IIEPEMEHHON MOJEIIN.

27. Kosdduiment nerepmunanmu R? B Moenn napHOii TMHEHHOH perpeccH.
28. Mogenb MHOKECTBEHHOM MuHeHOU perpeccun. CiayuaitHbiid hakTop eps.
29. MHK B mMoJiensix MHOKECTBEHHOM JTUHEIHON perpeccun. Matpuunas (GpopMmyIrpoBKa.

30. ucnepcuu ko3¢ HUIMEHTOB MOJEIM MHOKECTBEHHOM JTMHEHHON perpeccuu. Martpuunas ¢op-
MYJIMPOBKA.

31. lnTepBanbHble OLIEHKH TSl KO3()(PUIIMEHTOB MOJEIN MHOKECTBEHHOM JIMHEHHON perpeccuu.
32. KauecTBO MOJI€IM MHOXKECTBEHHOM TMHENHHON perpeccuu, KodpUIUEHT JeTepMUHAIIUY.
33. Cratuctuueckas 3Ha4MMOCTb KO3 (UIIMEHTOB MO/IENIN MHOYKECTBEHHON JTMHEWHOMN perpeccu.

34. TIpoBepka rumoTe3bl 0 paBEHCTBE HYJIIO YaCTH KOA()PUITMEHTOB MO MHOKECTBEHHOH JTH-
HEWHOH pEerpeccum.

35. TIpoBepka HEKOPPETUPOBAHHOCTH COCeTHUX OTKIoHeHui. Kpurepuii lapOuna-Batcona.
36. HenuHeliHbIe perpecCUOHHbBIE MOJIENHU, CBOJAUMBIE K JINHEUHBIM.

37. (l'erepo) TOMOCKEAACTUYHOCTS [(HE)MOCTOSHCTBO JUCTIEPCUI OTKIIOHEHHIA ],
CHOCOObI OOHAPYKEHHUS.

38. Mero/1 B3BeLICHHBIX HanMeHbITHX KBaapaToB (MBHK).
39. ABrokoppensanus. Metop ps1oB. ABTOPErpecCHOHHas cxema 1-ro nopsaka.
40. Pacnpenenenus CB: a) HopmanbHoe, 0) Xu-kBazapar, B) CteiozieHTa, r) Oumiepa.

41. luciepCMOHHBINA aHAJIN3 B MATEMAaTHYECKOM MOJICTTUPOBAHHH.
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IIpumepsl 3a1anuii JoMalHeld KOHTPoJabHOI padorsl (ITP-2.1) (IV cemectp)

[Ipy BBHINOJHEHUH TNPAKTHYSCKUX 3aJaHUil IPEINoiaraeTcs HCIOJIb30BaHUE MaKEeTOB
nporpamm Maxima u C++ wiu Basic.

1. Ilocmpoenue mampuysvl 3a0aHH020 8paweruss 3-x mepHo2o npocmpancmsa. [locmpoenue opmo-
HOPpMUPOBAHHO20 Oazuca 2uibOepmosa NpoCMpancmed cO CKATAPHLIM NpousgedeHuem 8 6uoe
onpeodenennozo unmeepana. (C ucnonvsosanuem nakema MAXIMA.) JIroboe BpaiieHue 3-X MEpHO-
r'0 MPOCTPAHCTBA MOKHO CBECTH MAaKCUMYM K 5-TH 0a3WMCHBIM BpAIIEHHUSIM BOKPYT Oa3UCHBIX OCEH.
CremoBarebHO pe3yJbTaT MOXKHO MPEICTABUTh KaK MPOM3BEACHUE HE OoJiee, 4yeM S5-Tu Oa3MCHBIX
Matpuil. OpTOHOPMUPOBAHHBIN 0a3UC CIEAYET CTPOUTHh PEKYPPEHTHO, HapalluBasi CTENeHb Oa3uc-
HBIX MHOTOWJICHOB HAa4YWHAs C HYJIEBOH. B pe3yibTare MOJDKEH MONYYHThCS OCCKOHEYHBIH HaOOp

MHOT'OYWICHOB ITPOIIOPHUOHAIIBHBIX U3BCCTHBIM IMOJIMHOMAaM HexcaHz[pa.

IIpumeps! 3a1aHuii foMalIHel KOHTPoabHO# padoTsl (ITP-2.2) (1V cemecTp)
2. Peanusayus umepayuonnoz2o memooa 3euidens oaa pewenus CJIY. (Hcnonvsyemcs C++ wunu

Basic.) Meron 3eiinens npumenennsii k CJIY cumMmerpu3oBaHHO#l o ['ayccy rapaHTHpOBaHHO
cxonutcs. IloaToMy cHaudana HaJUIEKUT OCYILECTBUTh CUMMeTpu3aluio. Jlanee cienyer ompene-
JUTbCA C KPUTEPUEM JOCTHXKEHUS 33aJaHHON TOYHOCTH. J[JIsl 3TOr0 MCHosb3yeTcsl CpaBHEHHE 2-X

IMOCJICAOBATCIIbHO BBIYUCIICHHBIX UTCPAIIMOHHBIX BEKTOPOB I10 KaKo#-1100 U3BECTHOU HOpMEC.

IMpumepsI 3a1aHnii JoMalIHel KOHTPOILHOIT padoTsl (ITP-2.1) (V cemectp)

[Ipr BBIMIOJHEHUW BBIMMCICHUN MPEIIOIAaracTCs HUCIHOJIb30BAHUE TIAKETOB MPOTPAMM,
obJreryaronmx paboTy CO CTaTUCTHUYSCKUMHU JaHHbIMHU, Haripumep, LibreOffice, Maxima, Statistica.

1. Pacuer MaT-oXuIaHUH, Aucniepcuii, KoapGUIMEHTa KOPPEISALUU C TOMOIIIBIO MTaKeTa
LibreOffice,

2. TlomyuuTh MOBEPHUTEIBHBIC HHTEPBAIBI IS MAaT-0KUJAHHUS U TUCTIEPCUH B KOHTEKCTE HOP-
MaJIbHOT'O PAacCIpeIeIeHUsI OCHOBHOU CIIy4alHOW BEJIUYMHBI.

3. IIpoBepuTh HOPMAIBLHOCTH pacIpeieIeHus 10 JaHHOK BBIOOPKE ¢ moMOIIbI0 Kputepus [Iupco-
Ha.

4. TloctpouTs Mosieb MapHOU JTUHEHHOMN perpeccuu. [loayunTs HHTEpBAIbHbBIE OLEHKU IS €€
KO3 PHUIIMEHTOB.

5. IlpenckazaTh ¢ MOMOIIBIO MOJIENIN JIMHEHHOMN perpeccuu 3HaueHHe 3aBUCUMON TIEPEMEHHOM Ha

3aJlaHHOM YPOBHE J0CTOBEPHOCTU. BbrancanTs ko3 PpUIMeHT feTepMUHALINH.
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IMpumepsl 3ananuii JoMalHeld KOHTPoJILHOI padoTsl (ITP-2.2) (V cemectp)

[locTpouth MaTpU4YHBIM METOJOM MHOXKECTBEHHYIO JIMHEHHYIO perpeccuto. Crenarbs MHTEp-
BaJIbHBIE OIICHKH TSI €€ KOA(PPUITUEHTOB.

IlocTpouth MaTpU4YHBIM METOJOM IApHYIO HEJIMHEHHYIO perpeccuro. Crenarb MHTEPBAJIbHBIC
OLIEHKH /17151 ee K03(ppuumeHTos.

JUist TOCTPOEHHBIX JIMHEHHBIX PerpeccHil MpOBEpUTh HAMYKE aBTOKOppensauuu mo JapOuny-

Yorcony.
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