MHNHOBPHAYKHN POCCHUU

DenepallbHOE TOCYAAPCTBEHHOE OI0KETHOE
00pa30BaTENbHOE YUPEXKIECHUE BBICILIErO OOPA30BaHMS
«TynpcKkui rocy1apCTBEHHBIN YHUBEPCUTET

NHCTUTYT npUKIagHON MaTEMAaTUKU U KOMIIBIOTEPHBIX HAYK
Kadenpa «IIpuknaanas matemaTuka u uHGOpMaTHKA»

VYTBepkIeHO Ha 3aceaHiH Kadeapbl
«[IpuknamHas MaTeMaTHKa U HH)OPMATHKAY
« 21 » ssaBaps 2021 r., mpotoxoi Ne 6

3aBenytouuid kadenpoit

M/M/) B.N1. NBaHoB

®OH/JI OIEHOYHBIX CPEJICTB (OLIEHOYHBIE MATEPHAJIBI) JIJISI
MPOBEJEHUS TEKYIIETO KOHTPOJISI YCIEBAEMOCTH 1
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOILMXCS MO
JTUCLMILJIMHE (MOJYJIIO)

«Bapnaun()HHoe HCYHUCJICHHEC U OIITUMAJIBHOC YIIPABJICHUE)

OCHOBHOI nMpo(eccHoHANbLHON 00pa30BaTE/IbHOM POrPaAMMBbI
BbICIIET0 00Pa30BaHUA — IPOrpaMMbl DaKaJIaBpuaTa

10 HAITPABJICHUIO MTOJATOTOBKH
01.03.02 IIpukaaaHas MmaTeMaTHKa U HHPOPMATHKA

C HaIPaBJICHHOCTHIO (TIpodusiem)

IpuxkiaagHasa MaTreMaTuka 1 UHGOpMaTHKA

dopma 00ydeHUS: OUHAS

Nnentudukamonusiii Homep odpaszoBatenbHoi mporpammbl: 010302-01-21

Tyna 2021 ron



JIMCT COI'VTIACOBAHUA
(oHaa oLIeHOYHBIX CPeACTB (OLEHOYHBIX MATEPHAJIOB)

Pa3paboTuuk:

A \___" ) \;.f
[opbaues JImutpuii Bukroposuy, npodeccop, A.¢.-M.H. QW,/ Zeet

/7
(DUO, oondcnocms, yuenas cmeneks, yueHoe 36anue) (noonucw)



1. Onucanne ¢poHIA OLIEHOUYHBIX CPEACTB (OLEHOYHbIX MATEPHAJIOB)

@OoH/ OLEHOYHBIX CPEJCTB (OLEHOYHbIE MaTepHalbl) BKIOYAET B c€0S KOHTPOJbHBIE
3aJaHust M (WIM) BOMIPOCHI, KOTOPBIE MOTYT OBITH MPEIOKEHBI O0YYaroImEeMycsi B pamKax
TEKYILLEro KOHTPOJI yCIEBAEMOCTH U IMPOMEXKYTOUHOW aTTeCTallMy IO AUCUUILUIMHE (MOIYIIIO).
Yka3anHbIe KOHTPOJIBHBIC 3aJaHud H (I/IJII/I) BOIIPOCHI ITO3BOJIAKOT OHCHUTL IOOCTHIKCHUC
o0yyaromuMcsl  IUIAHUPYEMBIX  PE3yJlbTaToB  OOydYeHHs MO  JUCHMIUIMHE  (MOZYINIO),
YCTAHOBJICHHBIX B COOTBETCTBYIOIIEH pabodell mporpaMme TUCHMIUIMHBI (MOZYJS), a TaKxke
cOPMHPOBAHHOCTh ~ KOMIIETEHIIMH,  YCTAaHOBJEHHBIX B  COOTBETCTBYIOLIEH  oOmien
XapaKTEPUCTHKE OCHOBHOW PO ECCHOHATBLHON 00pa30BaTeIbHON MPOTrPaMMBI.

IlosiHBIE HAUMEHOBAHNS KOMIIETCHIIMA U MHIMKATOPOB UX JOCTHIKCHMS IIPEICTABICHBI B
0011el XxapaKTepruCTUKE OCHOBHOM MPOQECCHOHATBHON 00pa30BaTeIbHON TPOTPAMMBL.

2. OueHo4YHbIE CpeaCcTBA (OLEHOYHbIE MATEPHUAJIbI) 1JIS IPOBEICHMS
TeKYLIero KOHTPOJI yCIeBaeMOCTH 00y4aloNUXCH M0 JUCHUIINHE (MOLYJIIO)

IlepeyeHb KOHTPOJILHBIX 321aHUH ¥ (MJIM) BONIPOCOB /IJIA OeHKU C()OPMHUPOBAHHOCTH
komnerenuun [IK-6 (koHTpoMpyemMblii ”HIUKATOP AocTHKeHUs KomneTennun [TK-6.1)
BBenenue B 3a1a41 BapuallMOHHOTO THUIIA.

HcTtopuueckuii 3kcKypc, 3a/1aua 0 OpaxucToOXpoHe.
N3onepumMerpudeckas 3aaa4a, pacpoCTpaHEHUE JIydel CBETa.
OcHoBHBbIE OIpeieNeH s, CIa0bIi U CUIIbHBIA SKCTPEMYMBI
[Tpocreiimas 3anxa4a BapualiioHHOro nucunciaenus. [loctanoska 3agaqu.

agrwbdE

IlepeyeHb KOHTPOJIBLHBIX 321aHUH W (MJIM) BONIPOCOB IS OLleHKU C()OPMHPOBAHHOCTH
komnerenuun [K-9 (koHTpompyemblii ”HIUKATOP AocTHKeHUs KomneTennun ITK-9.1)
BapuanTsl mpocreiinien 3a1a4uu.

WuTerpansl ypaBHeHUs Dilsiepa, pelieHre 3aJaqyi 0 OpaxuCcTOXpPOHE.

BekTopHBIi1 citydaid, IpuMep.

3asaua co cTapliMMU IPOU3BOAHBIMY, YpaBHeHUE Dilnepa—Ilyaccona, mpumep

3amaya bonbma. IlocranoBka 3amaun bombra. HeoOxoaumoe ycioBue sKCTpeMyMa.
ITpumepsl

agrwbdE

IlepeyeHb KOHTPOJILHBIX 3a1aHUI U (MJIM) BOIIPOCOB 1JIl OLEHKU C()OPMHUPOBAHHOCTH
komnerenuuu IMK-6 (koHTpoIMpyeMblii HHAUKATOP AocTHKeHus1 Kommerenuuu ITK-6.2)
Jloctarounble ycaoBHs c1aboro 3KCTpeMyMa B IpocTeiel 3aiaye.

Yenosue Jlexanapa.

VYenosue Sko0u. ITpumepst.

JlocTarouHsle yCI0BUs CUIIBHOTO DKCTPEMYMA B IPOCTEUILIEH 3a1a4e.
[Tpumepsl c1abbIX M CHIIBHBIX SKCTPEMYMOB.

arONE

IlepeyeHb KOHTPOJIBHBIX 32JaHUH M (MJIM) BOIIPOCOB /1JIs1 OLeHKU ¢OPMHPOBAHHOCTH

komnerennun [K-9 (konTposmpyemblii nHAUKATOP A0cTHKeHNs KomneTenunn IK-9.2)
1. Uzonepumerpuueckas 3ama4a. [loctanoBka 3amaun. HeoOxommuMoe ycioBue sKCTpeMyMma.

IIpumepsl.

[Tpumeps! H30NEePUMETPUIECKUX 3a/1au.

Knaccuueckas n3onepumerpudeckas 3agada. 3agada JunoHsl.

3agada o IEeIMHOI JINHUU

3amaya ¢ NMOABWKHBIMM rpaHunaMu. [locTaHOBKa 3a7adu C MOABMXKHBIMU TI'DaHULAMHU.

HeoOxonumoe ycnoBue sxkctpemyma. [lpumepsr.

abswn



IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIM) BOMPOCOB JIfl OlleHKU ¢)OPMHUPOBAHHOCTH
kommnereHun [NK-6 (koHTpoJMpyeMbIii HHAUKATOP HocTHxKeHust komneTennuu [TK-6.3)
3anaua Jlarpanxka. [ToctanoBka 3a7a4m, CBA3b C U3YYCHHBIMU 3aa4aMH.

Teopema Diinepa—Jlarpanxka. [Ipumep

[Tpumepsl 3agau Jlarpanxa.

3anava J{uI0HBI C MOABM>KHBIMU FPAHUIIAMHU.

3agadu co BTOPHIMHU ITPOU3BOJHBIMU. BriBOI ypaBHeHUs Jitnepa—Ilyaccona

agrwpnE

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BOIIPOCOB JI OLeHKU C()OPMHUPOBAHHOCTH

komnerennun [K-9 (konTpompyemblii nHAUKATOP A0cTHKeHNs KomneTenuun ITK-9.3)
1. BeeseHue B 3ajauM ONTUMAJIBHOTO YympaBieHus. Vcropuueckuil 3KCKypc, 3ajgada o

OBICTPO/ICHCTBUHU.
OcHOBHBIE OIpeeNIeHNs], yIIpaBleHHe, IOCTaHOBKA 33aJja4M B JarpaHxkeBoil popme.
ITpunuun makcumyma IlonTpsruna, npumep
HexoTopsble 3a1aui ONTUMAJIBHOTO yIipaBieHus. 3agada 0 ObICTPOIEHCTBUH.
Aspoaunamuueckas 3agada Herotona. Jlpyrue npumMepst

oW

3. OueHo4HbIe cpeAcTBA (OLEHOYHbIC MATEPHAJIBI) AJIA IPOBeIeHUS
MPOMEKYTOYHOM aTTecTauuu 00y4YArIUXCs 10 JUCHUILIHHE (MOAYJII0)

IlepeyeHb KOHTPOJILHBIX 3aaHMH U (MJIM) BONIPOCOB J1JIfl OLeHKU ¢POPMHUPOBAHHOCTH
komnereHuuu ITK-6 (koHTpoIMpyeMblii HHIUKATOP AocTHKeHus1 KommeTenmuu ITK-6.1)
VYpaBHeHue Dilsiepa, BbIBOJ METOIOM JIOMaHbIX. [IpuMepsl.

BoiBoz1 ypaBHeHuUs Dilnepa npy HOMOIIY BAPUAHTOB OCHOBHOM JIEMMBI.
Crnyuait nemMmsl Jlarpanxa.

Cnyuaii nemmsl {ro0ya-PeiiMoHna.

IIpumepsl, 1OKa3aTENbCTBO SKCTPEMAIBHOCTH HEMIOCPEACTBEHHON IIPOBEPKOM

arwONE

IlepeyeHb KOHTPOJILHBIX 3a1aHUH U (MJIM) BONIPOCOB JIl OLeHKU C()OPMHUPOBAHHOCTH
komnerenuuu ITK-9 (koHTpoMpyeMblii HHAUKATOP AocTHKeHus1 komneTenuun ITK-9.1)
1. VYcnosue Beitepmtpacca. [Tpumepsr
2. Pemurs 3amaun:
w*(1)

— extr.

|
L. [[@-’9 ) di —
i

2. [:1““2 - rg] dt —2x(1)sh1 — extr.

0
3. [[:I"Q + 27 — 4zsint) dt + 22%(0) + 2z(7) — 2% (7) — extr.
0
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4, [ (7 — 2%) dt + 2%(0) — 22 (%) +Adr (g) — extr.

2 2? — 2x)dt — 227°(0) — 2? ( ) — extr.

wn
PET I
)
2| =

3. Peunts 3amaun:



% dt — extr, z(0)=1, z(1)=0.

e
= S — —

2. |(z® — z)dt — extr, z(0)=z(1)=0.

0
1

a
3. [(z? 4+ tz)dt — extr, z(0)=—1, 2(1)=0.

0
1

L
4. [:I'Q — tg:r) dt — extr, z(0)==z(1)=0.
0

-
D. t;?:d dt — extr, _13(1) =0, 1?{9:] = 1.
I
4. PemmTh 3a7a4M:

I [(z®)?dt — extr, z(0) =2'(0) = 2"(0) =0, =(1) =1, z/(1) =

3, (1) =6.

=0 || O t— -

2. [(t+ l}?i:v”2 dt — extr, z(1)=0, 2'(1)=1, z(e) =e, z'(e) =2.
0
L
3. etz dt — extr, 2(0)=0, 2'(0) =1, z(1) =e, 2/(1) = 2e.

0
1

4. I‘[::r:”z +2?%)dt — extr, z(0)=1, 2'(0) =0, =(1)=chl, z'(1) =

0

=sh 1.

w2

S22 . . . — ') = ,EZE.’E:
D. J(:i. ') dt — extr, z(0)=2z2(0)=1, a (2) 50 T (Q) 0.
0
5. 3amava ¢ muddepennuanbHbiMUA cBs3aMu. [locTanoBka 3amaun. HeoOxomumoe ycioBue

IKCTpEMyMa.

IlepeyeHb KOHTPOJILHBIX 3a1aHUI U (MJIM) BONIPOCOB 1JIl OeHKU C)OPMHUPOBAHHOCTH
xommnerennuu [K-6 (koHTpoMpyeMblii HHANKATOP HocTH:KeHns1 komnerennuu [1K-6.2)
1. 3agaua ¢ quddepennnansupiMu cBa3sMu. [Ipumepsl, 3agaya Yaruipiruna
2. Pemurs 3amaun:

r? dt — extr, trdt =1, z(0) =0.

—
i =

2. | z?%dt — extr, rsintdt =1, z(0) = 0.

]

T
3. | 2% dt — extr,
0
1
g
4, | zdi — extr,

0
1

r
5. | zdt — extr,
0
3. Peuwnts 3amaun:

zsintdt =0, z(0) = 1.
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1

T
1. JI’Q dft — extr, zdt=1, 2(T) = 3
0

EY—

2. T — extr, 2% dt =1, z(0) =2'(0) =0, 2(T) = 1.

3. T — extr, 2% dt =1, 2(0) =2'(0) =1, 2/(T) = 0.

P R e S—

4. (2" +2?)dt — extr, z(0)=0, z(1)=shl, #'(1)=chl.

5. (" +2?)dt — extr, x(0)=0, z(1)=chl, 2'(1)=shl.

Oy = O ey =

4. Ilpsamble METOIbI BApUALIMOHHOIO UCUYMCIIEHUs. BBenenue.
5. KoneuHo-pazHocTHsIil MeToa Ditnepa. [Ipumepsr.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BOIIPOCOB /I OLleHKU C()OPMHUPOBAHHOCTH
komnerenuun [K-9 (koHTposmpyemblii nHAHKATOP A0cTHKeHUs KommeTenuu [K-9.2)
1.
2.
3.

4.
S.

IlepeyeHb KOHTPOJILHBIX 3aaHUH U (MJIM) BONIPOCOB JJIfl OLeHKU C()OPMHUPOBAHHOCTH
komnereHuun [MK-6 (koHTpoMpyemMblii HMHIHKATOP AocTHKeHus1 KomneTenuun ITK-6.3)

arONE

IlepeyeHb KOHTPOJILHBIX 3a1aHUH U (MJIM) BOIIPOCOB 1JI OLEHKU C()OPMHUPOBAHHOCTH
kommnereHun [MK-9 (koHTpoMpyeMbIii HHIUKATOP A0cTHKeHUs1 komneTeHun [TK-9.3)

arLONOE

[Ipsimbre meTonsl Putnia u ['anepkuna. Meton Putia.

Meron I'anepkuna. [Ipumepsl

Pemmth 3agaun:

1. T —min, -3<z’"<1, 2(0)=3, 2(T) = -5, z/(0) =z/(
)

T —min, 0<2"<1, 2(0)=1, 2/(0

Ok W

3ajaqa co CTapUIMMHU IPOU3BOJHBIMU, IPUMED.
Vpasuenune Ditnepa—Ilyaccona, mpumep.

3amaua bosbia. Iloctanoska 3agayn bonbia.
Heobxonumoe ycnoBue skctpemyma. [Ipumepsr.
Knaccuueckas nzonepumeTpudeckas 3ajiada.
3anauya /{ugoHBbI.

3agaya 0 [EnHOM JINHUM.

3asaua ¢ MOABM>KHBIMU T'PaHUIIAMH.
[TocTaHoBKa 331241 ¢ OJBUKHBIMU I'PAHULIAMH.
[Tpunnun makcumyma IloHTpsiruna.

3anagya 0 OBICTPOIECHCTBHH.

Absponnnamuueckas 3a1ada Herotona.

=2, z(T)=2'(T)=0.
T —min, |[2" <2, z(-1)=1, =(T)=-1, 2'(-1) =2'(T)
T —min, -3<a2"<1, z(0) =3, =(T) = -5, ;r’{O} = :t?’[;T]l =0.
T—min, 0<2"<1, 2(0)=2, 2/(0)=—1, z(T)=2'(T)=0.



