[Mpunoxenue 1

MUHOBPHAYKHU POCCUMCKOM ®EJIEPAITUA
HALIMOHAJIbHbBIN UCCJIEJIOBATEJIbCKUI
TOMCKUM TOCYTAPCTBEHHBIA YHUBEPCHUTET

HHeTuTyT npHKiagHOH MaTeMaTHKH H KOMIIBIOTEPHBIX HAyK

O1ieHOYHBIC MaTepHaIIbl TEKYILETO KOHTPOJS M MPOMEXKYTOYHOM aTTeCTalMH 110 AUCLMIUIMHE
(OueHouHBIE cpeCcTBA MO AUCLUILIUHE)

Teopus rpados

10 HamNpaBlIEeHHIO MOArOTOBKH
02.03.02 ®dynaamenTaabHas nHpopMaTHKa 0 HHPOPMAITHOHHBIE TEXHOJIOTHH

HanpasneHHocTs (nMpoduiib) MOArOTOBKM:
HckyccTBeHHBIH HHTELIEKT H pa3padoTKa NPorpaMMHBIX NPOAYKTOB

Tomck—2023



OC cocraBu:

KaHJI. TEXH. HayK, JIOLEHT,
NOLEHT Kadeappl TEOPETHUECKHUX 0CHOB HHPOpMATHKH /Cg,,,,_a—lu&ﬂ. KocTrok

Peuensenr:
KaHJ TEXH. HayK, JOLEHT,
JIOLEHT Kadeapbl TEOPETHYECKAX OCHOB HH()OPMATHKH : A.JL. Oyke

OueHouHble cpe/ICTBa 0100pEHBI Ha 3aCelaHi K Y4eOHO-METONHMYECKONH KOMUCCHH
HHCTUTYTA IPUKIATHON MaTEMATHKH U KOMIIBIOTEPHBIX Hayk (Y MK UIIMKH)

IIpoTokoJ OT § HIOHg 2()23 T- Ne2

Ilpencenarens YMK UIIMKH,
I-p TeXH. HayK, npodeccop C.II. Cymenko



Ouenounbie cpeacrBa (OC) ABISIOTCS JIEMEHTOM CHCTEMbI OLICHUBAHUS C(OPMUPOBAHHOCTH KOMIIETEHIIMM y 00yJaromuxcs B 1IEJIOM WU Ha

OIIpEICIIEHHOM 3Tarne ux (GopMUpPOBAHHUS.

OC pa3pabaTsIBarOTCs B COOTBETCTBHH ¢ paboueii mporpammoii (PI1) aucuunamHsL.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CUMIIIMHBI

Koa n HauMeHOBaHHe Pe3y/IbTaTOB
o0y4eHns (TUTaHUPyEeMBbIe Pe3yIbTaThl

KpuTtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

Komnerenuus NuaukaTop KoMneTeHUMu
00y4eHHs, XapaKTePHU3YIOIHE 3Tallbl o X Y 10BIIETBOpH- HeynoBieTBopu-
(bopMupoBaHKA KOMIIETEHIHIT) TIIIHO OpOIo TeBHO TeBHO
OIlIK-2 NOIIK-1.1 Ilpumenser OP-1.1.1 - 3HaeT OCHOBBI TEOPHHU JemoHcTpanuus CcopmupoBannsl | @parmenraproe | OtcyTcTBHE
CriocoOeH NIpUMEHSTh (hyHIaMEHTAILHBIC 3HAHMUSA, rpad)oB, HCOOXOIUMBIC METO/IBI TCOpUK | BBICOKOTO YPOBHS | € 3HAHHsS OCHOB | 3HaHHC OCHOB | 3HaHHI OCHOB
(yHIaMeHTaIbHbIE TOJTyYeHHbIE B 001aCTH rpaoB IS YCIEMHOTO U3y4eHHs SHaHHHM OCHOB Teopnn  TpadoB, | Teopuu  rpados, | Teopun rpados,
Teopuu rpados, HEOOXOANMBIX HEOOXOANMBIX HEOOXOANMBIX
3HAHMS, MTOJyYCHHBIC B MaTeMaTHYECKUX U (W) JOPYTUX JUCHUILIHH MPOQIIH3aii;
5 HEOOXOANMBIX METOJIOB TEOPHH | METOJOB TEOPHH | METOMOB TEOPUH
o0yacT MaTeMaTHYECKUX | €CTECTBEHHBIX HAyK MeTO0B Teopun | rpados s | rpados s | rpados s
u (MITH) ECTECTBEHHBIX rpacdoB s YCHEIIHOTO YCHEIIHOTO YCIEIIHOTO
HayK, U UCIIOJIb30BATh UX YCIIEIIHOIO M3YYCHUs JPYTUX | M3YYCHHUS NPYTHX | U3YyYECHHS JPYrux
B IpO(heCCHOHAITLHOM W3y4YEHUs IPYrUX | JAUCHUIUTHH JICLUIIIMH JICLUILIIHH
NIeATeAbHOCTH JUCLIATIIMH npodunuzanuu npodunuzanuu npodunuzanuu
npodunmzanun coJieprkar
OTZEJbHBIE
pooehI
OP-1.1.2 — cniocoOeH pemaTh THIIOBBIE | JleMoHCTpanus CdopmupoBannbl | @parmenrapaoe | OTcyTcTBHE
3a71a4y, IPUMEHSAS OHATHS TEOPUU BBICOKOI'O YPOBHHA € YMCHUA pe€lIaTh | YMCHHUEC  pCIlIaTh yMeHI/Iﬁ peuiatb
rpadoB yYMEHHMH pemarh | THIIOBBIE 3aJayH, | TUIOBBIE 33J1a4d, | THUIIOBBIE 3aa4H,
THUIIOBBIE 337a4H, | TPUMEHSIS TPUMEHSIS TIPUMEHSIS

IMPpUMCEHAA
IMOHATHA TCOPUUN

rpadoB

MOHATUSL TEOPHHU
rpadoB cojepkar
OT/EJbHBIE
poOessI

MOHATUSL TEOPHHU
rpadoB

MIOHSTHS TEOPUU
rpadoB




NOIIK-1.2 Ucnionb3yet OP-1.2.1 — ymeer pematb JemoHcTpanus CoopmupoBannsl | @parmenraproe | OtcyTcTBHE
(hyHIaMeHTaIbHBIC 3HAHUSA, CTaHIapTHBIC 33a4H TEOPHH TPa(OB. BBICOKOT'O ypOBHA | € yMEHHA pellaTh | yMCHHC PpCHIaTh | yMCHHMM pCHIaTh
MOy eHHEIE B 0671ACTH YMEHHUH pemate | CTaHAapTHbIC CTaH/apTHBIC CTaH/apTHBIE
CTaH/apTHBIC 3a7a4d  TEOPHH | 33Ja4d  TCOPUH | 3a7a4H TCOPUH
MaTeMaTHYECKHUX ¥ (WIJIH) ap A p A P A p
3a7a9d TEOPUH rpagoB comepxar | rpados rpagos
€CTECTBEHHBIX HayK B rpados OTREBHEE
npogeccroHaIbHON npoGetsl
JIeSITeIIbHOCTH
HOIIK-1.3 O6nagaet OP-1.3.1 — 3HaeT MOCTaHOBKH JeMoncTpanus CodopmupoBannsl | @parmentaproe | OrcyrcTBue
HEOOXOMUMBIMHA 3HAHUAMHM IS CTaHIAPTHEIX 33724 B 00J1aCTH TEOPUHI BBICOKOT'O YPOBHSA | © 3HAHUI B | 3HAHMC 3HaHWH B
UCCNeI0BAHUS rpa)oB ¥ aNrOPUTMBI UX PEILEHUS. SHaHMH1 obractn [OCTaHOBKH obnactu
MOCTaHOBKH MOCTaHOBKH CTaH/APTHBIX MIOCTaHOBKH
MH(OPMALMOHHBIX CUCTEM U MX
CTaH/IaPTHBIX CTaH/aPTHBIX 3a1a4 B OONAcTH | CTaHOApPTHBIX

KOMIIOHCHT

3a/1a4 B 00JaCTH
Teopuu rpadoB U

3amad B oOJyacTu
Teopun rpadoB u

Teopun rpadoB u
AITOPUTMBI ~ MX

3a/1a4 B 00JacTH
Teopuu rpaoB U

ANTOPUTMBI UX ANTOPUTMBl  MX | PEIICHUs ANTOPUTMBI UX
peleHus peleHus peleHus
cozepxar
OTJIeNIbHBIE
poOeITbI
OP-1.3.2 — ciocoOeH MpUMEHsTh Ha JemoHcTpauus CdopmupoBannsl | Oparmenrapasie | OTCyTCTBHE
TIPAaKTUKE 3HAHUS TEOPUHU rpa(i)OB il BBICOKOI'O YPOBHS € CIIOCOOHOCTH | CIIOCOOHOCTH crocoOHocTel
criocoOHOCTEN OPUMEHATh  HA | IPUMEHAThL  HA | IPUMEHATH Ha

3a7a4 NporpaMMHupoOBaHUsL

NPUMEHSATH Ha
NPaKTUKE 3HAHUS
Teopuu rpagoB
JUIs 337124
NpOrpaMMUpPOBaH
ust

NpPaKTUKE 3HAHUS
Teopun  Tpados
JUTST 3a/1a4
MpOrpaMMUpPOBaH
ust cojiepKar
OT/eJIbHbIE
POOEITBI

IMPAKTUKE 3HAHUA

Teopun  Tpados
JUTS 3aj1a4
MpOrpaMMUPOBaH
st

NPaKTUKE 3HAHUS
Teopuu rpagoB
U 387124
NpOrpaMMHUpPOBaH
st




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

No ranbl (l)OpMPIpOBaHI/IH KOMHeTEHHl/Iﬁ KO}I U HAUMCHOBAaHHUEC Bl/I}I OLCHOYHOI'0 CpeACTBa
h (pa3aeJibl THCHANTIHHBI) pe3yJIbTaToOB 00y4eHust (TecTsl, 3aMaHusL, KEHCHI, BOTIPOCH H JIP.)

1. |OcHOBHBIC IOHATHS U OTIPEICICHIS OP-1.1.2,0P-1.3.1 Bormpocs o Teopun pasaena 1.

5 Ces3HOCTB TpadoB OP-1.1.1, OP-1.1.2, OP- Bompochi 1o Teopui pasiea 2.
1.2.1, OP-1.3.1, OP-1.3.2

3 uxmomatrka rpagoB OP-1.1.1, OP-1.1.2, OP- Bompoch! 1o Teopiu paszena 3.
1.2.1, OP-1.3.1, OP-1.3.2

4 IloToku B ceTsax OP-1.1.1, OP-1.1.2, OP- Borpocst 1o Teopii pasera 4.
1.2.1,0P-1.3.1, OP-1.3.2

5 JKcTpeMalibHbIe YacTu rpadoB OP-1.1.1, OP-1.1.2, OP- Bompocs! 1o TeopH pasaena S.
1.2.1, OP-1.3.1, OP-1.3.2

6. f;g;:n PACKPACKH BEPUIHH 1 peOep 105 11’(1); 103P 11’ (1)13’ 10 ;) ) Bormpocsl o Teopun paszena 6.

7 AJTOpUTMBI pelIeHus 3a/1a4 Ha OP-1.1.1, OP-1.1.2, OP- Bompocs! 1o TeopH pasena 7.
B3BEIIIEHHBIX rpadax. 1.2.1, OP-1.3.1, OP-1.3.2

8. [Mpumenenue rpadoB Ass 3a1a4 OP-1.1.1, OP-1.1.2, OP- Bompochi 1o Teopui pasiera 8.
MPOTPaMMHUPOBaHUS 1.2.1, OP-1.3.1, OP-1.3.2

3. TunoBble KOHTPOJIbHBbIC 3aJaHHsl WM HMHbIe MaTepHaJbl, HEOOXOAUMBIE sl

OLICHKH 00pa30BaTe/IbHBIX Pe3yJbTaToB 00y4eHu s
3.1. 3apganus Uit IPOBEEHUS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTHU IO JUCLUILINHE:

[Tpumeps! 3aaHmid U1 KOHTPOJILHOU PaOOTHI:

Tunosble 3a1aHUs 1)1 KOHTPOJIbHOU padoTsl Ne 1.

1. HaiiTi yucio MapuipyToB JUTMHBI 3 MEXKTy BCEMHU BepIIMHAMHU B rpade

2. Haiitu kparuailinyro nenb M3 BepuiMHbI | B BepuMHy 6 B rpade ¢ marpuueil BecoB
(amroputmbl opaa-bennmana u Jleiikctpsr)

TumnoBsle 3a1aHus U1 KOHTPOJIbHOU paboThl Ne 2.

1. Hukinomaruyeckoe 4ucCio, AepeBo, Kapkac rpacda. Kpardaiimmii kapkac BO B3BEIIEHHOM
rpade.

2. HaiiTu xparvaiiiuii kapkac B rpade ¢ marpuieil Becos

TunoBele 3ananus A1 KOHTPOIbHOU paboThr Ne 3.

1. 3amaya 0 MakCHUMaJbHOM MOTOKe B ceTH. Teopema u anroput™M dopma — Dankepcona
HaXOXKJEHHUSI MAKCUMAJIbHOTO MTOTOKA B CETH.

2. HaiiTu MakcuManbHBIM NOTOK B rpade ¢ yKa3aHHBIMH MTPOIYCKHBIMU CIIOCOOHOCTSIMHU.

3.2. TunoBsIe 3a/1aHuUs TSI TPOBEICHUS TIPOMEKYTOUHOM aTTECTAIMH 10 JUCIUTUINHE
Criucok BOIpoCOB ISl MPOBEJCHUS IPOMEXYTOUHOM aTTecTalluu:
[Tpenmet Teopun rpados.
I'pad xax GuHapHOE OTHOILIEHHE.
I'pad xak oToOpakeHue.
3ananue rpada ¢ TOMOIIBI0 TPEXMECTHOTO MPEAUKAT
3amanwue rpada ¢ TOMOIIBI0 MaTPHUII
MapuipyTsl, eTH, UKIbI, TyTH.
JIOCTH>KUMOCTB, MaTPHUIIA JTOCTHKHUMOCTH.
KoMMOHEHTHI CBSI3HOCTH.

PO NN R



9.

10.

Kparuaiiime myTu 1 ienu Bo B3BELICHHOM rpade.
Anroputm ®opnaa-bennmMana HaxoXKACHHS KpaTyalIMX —IeNe/myTeid BO

B3BEIICHHOM rpade.

1.

rpade.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

AnroputM JIeMKCTphl HAXOXKICHUS KpaTYaMIIUX IETeH/myTed BO B3BEIICHHOM

[Touck B riyOMHY ¥ B IIMPUHY Ha Tpade

DiJIepOBBI LIETIH U LIUKIIBIL.

["aMUITBTOHOBBI LIETIU U [IUKJIBI.

3ajaua KOMMHBOSDKEpA.

[{ukmomMaTUyeCcKoe YUCIOo, €r0 CBONCTBRA.

Hepesbs. Kapkac rpada.

Haxoxnenue kapkaca rpada.

Haxoxxnenne kapkaca B3BeIIEHHOTO rpada.

Aunroputm Ilpuma.

3agada 0 MaKCUMaJIbHOM TMIOTOKE B CETH.

Teopema @opaa — PankepcoHa 0 MAKCUMAIBHOM MOTOKE B CETH
Anroputm @opaa — dankepcoHa HaX0XKIESHUS MAKCUMAIBHOTO TTOTOKA B CETH.
DKcTpeManbHbIe YacTu rpada.

MakcuMasbHbIC TIOJHBIC U TYCThIC TOATPARHI.

MuHMMaNbHbIE TOKPBITHUS.

MakcuManbHbIe ¥ HAUOOJIBIITNE TAPOCOICTAHUS

3amava pacKkpacku BepiiuH rpada

AnroputMm Mary packpacku BEpIIIUH.

[TpuOM>KEeHHBIN METO/I PACKPACKH BEPIINH.

4. MeToanveckue mMarepuaJbl, onpeaeadaomue nmpoueaypsbl OICHUBaAHUA

o0pa3oBaTeJbHBIX Pe3yJILTATOB 00y4eHHUsI

4.1. Metoauueckue marepuaibl ISl OIEHKM TEKYIIEro KOHTPOJS YCIEBAEMOCTH I10

JVICIIATUTHHE.
Onenka | ®opma Uucnennoe | Kpurepuii oneHuBanus ITepeBon B
3arucu 3Ha4YeHUe TPaJULIMOHHYIO
TIPOTHCHIO HIKATy
S5+ Otn-rutroc 5,3 OO6yuatrouuiics IOKa3al OtinyHO

TBOPYECKOE OTHOIICHHE K
00y4YeHHIO, B COBEPILIEHCTBE
OBJIAJIEI BCEMH
TEOPETHYECKHUMHU
BOIPOCAMH, TIOKa3al BCe
TpeOyemble ~ yMEHHUS U
HaBBIKK B  pabore ¢
POTPaMMHBIMU
POTyKTaMH.




O1ianyao

5,0

Otn-Munyc

4,7

OO0yygarommiics MoKa3an
OTJIMYHBIN YPOBEHb
BJIQJICHUS BCEMU
TEOPETUYCCKUMHU
BOIPOCAaMH, TOKa3all BCe
TpeOyemble  yMEHUA W
HaBbIKK B  pabore ¢
POTPaMMHBIMU
MPOYKTAMHU.

4+

Xop-1u1roc

4,3

Xopomo

4,0

Xop-MHUHYC

3,7

OO6yuaronuiics OBIIA/IET
BCEMHU TEOPETUYCCKIUMHU
BOIIPOCAMH, YaCTUYHO
MoKa3aJl OCHOBHBIC YMEHUSI
M HaBBIKMU B pabore ¢
POTPaMMHBIMU
POJTYKTaMH.

Xopowo

3+

VY n-mmoc

3,3

VYnosi.

3,0

OOyuarommiics uMeeT
HEJI0CTATOYHO riryobokue
S3HAaHUA 110 TCOPCTUUCCKHUM
paszienam JMCHIUTUTHHBI,
MoKa3aJl He BCE OCHOBHBIC
YMEHHsI U HaBBIKU B paboTe
c NIPOrPaMMHBIMHU
MPOJIYKTAMHU.

Y a-munyc

2,7

OOGyuarommmiics
UMEET HEJ0CTaTOYHO
r1yooKue 3HAHUS o
TEOPETUYECKUM  pa3fesiaM
JUCLUIUIMHBI, TOKa3al He
BCE OCHOBHBIE YMEHMS U
HaBBIKK B  pabore ¢
MIPOrpaMMHBIMU
NpoAyKTaMu. MUHHUMaIbHO
BO3MOJKHBI  JTOIyCTHUMBIN
YPOBEHBb BJIAJICHUSA
MIPEIMETOM.

VY noBieTBopUTeN
BHO




2+ Heyn-nmoc | 0 OObyuaronuiics nmeet | Heynosnersopur
CYLIECTBEHHBIE MTPOOETBI IO | €IBHO
OTJENBHBIM TEOPETHUECKUM
paszenaM JUCLUIUIMHBI U HE
BJIaJEeT OCHOBHBIMHU
YMEHUSIMH M HaBbIKAMU B
paboTe C mporpaMMHBIMU
HIPOAYKTaMH, HO c
BO3MOKHOCTBIO IIOBTOPHOM
nepeciayy sK3aMeHa

2 Heynosi. 0 OO6yuatonmiics uMeer
CYIIECTBEHHBIE TPOOEIBI 1O
OTACJIIBHBIM TCOPCTUUCCKHUM
paszenam JAUCIMIUIMHBI U HE
BIIafIceT OCHOBHBIMHU
YMEHHSIMH M HaBBIKAMU B
paboTe C mporpaMMHBIMU

IPOAYKTaMH, Tpedyercs
IIOBTOPHOE U3y4eHUe
JUCLIUIUIMHBI

4.2. Meroguueckue Marepuanbl Ui IPOBEACHMS IPOMEXYTOYHOW aTTECTALlMU 11O
JUCLIUILINHE.

Bumom mpomMexyTOYHOW arrecraluy SBISETCS  3a4eT ¢ oleHkod. OuneHka 3a
IPOMEXYTOUHYIO aTTeCTallMi0 MO JAMCLUUIUIMHE BBICTaBISETCS Kak cpeaHeapudmMernueckas
UTOTOB TEKYIIEro KOHTpoJs ycrneBaeMocTH. [Ipu ycnoBum cpadm Bcex vacTed TeKylen
aTTECTAllMU Ha MOJIOKUTEIBHYIO OLIEHKY.



