[Tpunoxenue 1
MpunncTepcTBO Hayku U Bhiciiero oopasosanus Poccuiickoit @enepamuu
HAITMOHAJIbHBIN UCCIIEJOBATEJILCKUN
TOMCKUM I'OCYJAPCTBEHHbBI YHUBEPCUTET (HU TI'Y)

WHCTUTYT DpUKIIaAHON MaTEMAaTUKK U KOMITBIOTEPHBIX HAYK

20 25 1.

OueHouHBIE MaTepHAIbl TEKYINEro KOHTPOJIA ¥ IIPOMEXKYTOYHOM aTTECTAlUHU T10 JUCLIMIUIMHE
(OuenounsIe cpecTBa IO AUCIUATLIMHE)

O6mas anreépa
IO HANIPABJICHUIO IIOATOTOBKHY / CIIEIUATBHOCTH
10.05.01 KomnbloTepHas 6€3011aCHOCTH

HamnpasnenuocTs (Ipo¢Hiib) IOATOTOBKY / CIIEIIHATN3AITHSL:
AHanu3 0e30MacHOCTH KOMIBIOTEPHBIX CHCTEM

Tomck — 2023



[Tporoxoin ot 08 utons 2023 r. Ne 02



Ouenounble cpeacrBa (OC) SBISIOTCS 3J€MEHTOM OLEHUBAHHUS CPOPMHPOBAHHOCTH KOMIIETEHIMM y OOydalomuxcs B LEJIOM HIM Ha

OIIpEICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.

OC pa3pabaThIBarOTCS B COOTBETCTBHH ¢ paboueit mporpammoii (PIT).

1. KoMmnerennuu u pe3yabTaThbl oﬁyqennﬂ, (l)opanyeMLIe B pe3yJjibTaTe 0OCBOCHUA TUCHUITIUHBI

Komnerennus

I/IHI{HK&TOP KOMIICTCHIIUH

Kon u HaumMeHoBaHMe pPe3y/IbTaTOB
00yueHUs (TUITAHUPYEMBIE PE3YIbTaThI
00y4eHHs, XapaKTepHU3yIOIHe TAIbI

Kpurepunu oueHnBaHus pe3yjbTaToB 00y4eHUs

(OPMHPOBAHHA KOMIIETEHIIHiH) OTnanyHO Xoporio Y nonerBopurensHo | HeynoBneTBoputeabHO
OIIK-3. Cnocoben | MOIIK-3.1 emoHcTpupyeT OP-3.1 3HaeT ocHOBHBIE 3HaeT OCHOBHbIE | 3Haer 3HaeT HEeKOTOphIe He 3naet
Ha OCHOBaHUH HABBIKY BBIMTOJHCHUS CTAHIAPTHRIX | anreOpandeckue CTPYKTYphI, CBOWCTBA | anreOpanveckue | OCHOBHBIC MIOHSITHSI Kypca OCHOBHBIE MTOHSITHS
COBOKYTHOCTH JIEHCTBUH, pEIICHUs TUTIOBBIX MaTpHII U ONIPEeACTUTENEH, alTOPUTMBI | CTPYKTYPHI anrebpanveckue | aareOpnl, MOXKET Kypca
MaTeMaTHYeCKHUX 3ama4, GOPMYJIUPYEMBIX B paMKax pElIeHUs] CUCTEM JTMHEHHBIX (rpymma, CTPYKTYPBHI, peuatb HEeKOTOphIE
METOZIOB 0a30BbIX MaTEMATHICCKUX YpaBHEHHIA, CBOHCTBA BEKTOPHBIX KOJIBIIO, TIOJIC METOJIBI 3a1a4n.
pa3pabatbIBaTh, JUCTIUTUINH; MIPOCTPAHCTB, CBOMCTBA KOJIbIIA BEKTOpPHOE pelIeHus
000CHOBBIBATh H HOIIK-3.2 OcyuiecTBaser MHOTOYJICHOB. MPOCTPAHCTBO), | cHcTeM
peanu30BbIBATh MIPUMEHEHNE OCHOBHBIX MOHATHUH, OP-3.2 Ymeer pemiats CUCTEMBI CBOMCTBa JIMHEUHBIX
TIPOIIETYPHI (hakTOB, KOHIICTIIIHIA, TIPUHIIAIIOB JTUHEHHBIX YPABHCHH, BRIYHCIIATE MAaTpHIl 1 YpaBHCHHH,
penieHus 3aunaq MaTeMAaTHKH U UH(DOPMATHKY ISt OTIPEJICNIUTENH, TIPOU3BOIUTH oTpeJieNuTeNe, | cBoiicTBa
npodecCHOHATIBHON | pemieHus 3a1a4 npo(heCCHOHANBHON | IeHCTBUS HAl MATPUIIAMH, aJTOPUTMBI MaTpHIl U
JIeATETbHOCTH JIeSITENIbHOCTH; MIPOU3BOJUTH BBIYUCIICHHUS B PEUICHUs CUCTEM | OTPEIeIIUTENCH.

NOIIK-3.3 BeIsBisieT Hay4HYIO
CYIITHOCTH MPOOJIEM, BO3HUKAIOIINX
B X0/I¢ IPO(ECCHOHANBHOM
JIeSITEIbHOCTH, U IPUMEHSIET
COOTBETCTBYIOLIHH
MaTeMaTHYeCKHi anmnapar Jjst uX
(opmanuzanuu, aHaIM3a 1
BBIPAOOTKH PEIICHHUS.

YHCJIOBBIX U KOHEYHBIX KOJbLAX U
MOJIAX C ITOJCTAHOBKAMHU,
MHOTOYJICHAMH, MaTPHALIAMH.
OP-3.3 Bianeer HaBBIKAMH
BBIYMCIIEHUS OIpeleIUTeNeH,
PELIeHUs] CUCTEM JIMHEHHBIX
YpaBHEHU, HABBIKAMH PELICHUS
3a/1a4 B BEKTOPHBIX MIPOCTPAHCTBAX,
MOJISIX, TPYIIaX U KOJIBIIax.

JIMHEHHBIX
YpaBHEHHUH,
AJITOPUTMBI
Ppa3yIoKEHUs
MHOTOYJIEHOB Ha
HENpUBOJUMBIE
MHOHUTEIH,
noucka HOJI.




2. Oranbl GopMUPOBAHMS KOMIIETEHIIUI U BUbI OLIEHOYHBIX CPEACTB

(pa3neJibl AMCUMIIJIMHBI)

ITtansl GOpMUPOBAHUSI KOMIIETEeHIMIT

Koa n HaumeHnoBanue
pe3yJIbTaToB 00y4eHust

Buj oneHo4YHOT0 CpecTBa
(TecTsl, 3aJaHMSL, KEHCHI, BOTIPOCHI H JIp.)

1. |JIunetinas anreOpa

OP-3.1-3.3.

KoHTponbHbBIE 3a7aHus, TECTHI,

DJIeMEHTHI TCOPHH YHCET.

2. OP-3.1-3.3. KonTponbHble 3a1aHus, TECThI
MHuoro4yieHbI
Teopus rpyni KonTponsHBIC 32120,
3. | CoPHATPY OP-3.1-3.3. P Jaan
TeopeTnueckuii 3a4ér
4. |Teopus koner u noniei OP-3.1-3.3. DK3aMeH

3. TunoBblie KOHTPOJIbHBIC 3aJaHUs HJIH HHbBIC MaTepuaJibl, HCOﬁXOIlI/IMbIe AJIA
OICHKH OﬁpaSOBaTeJILHLIX pe3y/abTaToB oﬁyqe}mﬂ

3.1. Tunosble 3ag4aHNA ANA NPOBEAEHUA TEKYLLETO KOHTPO/IA YCNEBAEMOCTU MO ANCUMMAMHE.

1 cemecTp (3auérT)

1. PelwnTb cucTEMy ypaBHEHWIA B none Bbl4eToB £ {_

2. [laHa noacTaHoOBKa. Hantn: uucno MHBepCMﬁ, pa3noxeHune B nponsseaeHuMe LMKI0B, JEKPEMEHT.

123456

364521

1 4
1 25
3. A= ,B=|1 1| Haittn AB,BA.
31

0 1 1
1
4. Haitvt napameTp ¢, npu kotopom |0
1
3 0
5. Haittn obpatHyto matpuuy | 1 1
I 1

1
6. HalT napameTp @, TakoW, uyTo paHr matpuubl | 1 2
4

N OO

2
1

3

C
1|=-3
2

1

— &

0
2
3 2

Q

paBeH 2.




X +x, +2x3 =9
7. Pewwmtb cucTemy ypasHeHuit. 13x;  +6x, +10x;=45
X +7x, +12x;=351

8. PelnTb 0A4HOPOAHYIO CUCTEMY YPaBHEHWI, nocTpoutb PCP.

x,  +x, +2x; +x, =0
3x, +6x, +10x;+4x,=0
4x, +7x, +12x;+5x,=0

2 cemecTp (3a4éT C oL eHKoiA).

1. BeKkTopbl a,b BbiparkeHbl Yepes p,q: a=p+2q, b=4p+3q. |p| =2, q| =1, yron mexay Humm 60

rpasycos. Haiitu (a,b).

2. HaliTn cobcTBeHHble yncna u BEKTOPbI ANnA JNINHENHoro onepartopa, 3agaHHOro ManMLI,em

S = N
NN W O
w N O

3. Haiitu d = HOZ, (a,b) n pasnoxeHune d =au+bv gns asyx uncen: 150 n 84. 4. Haintn HOK gByx uncen:
150 1 84.

5. Hantn pyHKumio dinnepa ana umcna 21.

1202
5

6. HainTn octatok ot geneHus Ha 13

7. Halitn ocTaToK oT ageneHns 8559 Ha 11

x=13)
8. HaitTn HaumeHbLIee HaTypasbHOE YMCNO, YA0B/ETBOPAIOLLEE CUCTEME CPAaBHEHMIA: x=2(5)
x=1(7)

9. YmHoxuTb (2+1)(1+ 2i)

—-6+4i
2+3i

10. Bblumncnuntb

11. Bblumcautb (l + i\/§)6

12. aHo yHuBepcanbHoe mHoxecteo U = {1,2,3,4,5,6,7} “ MHOXecTBa: A = {2,4,6,7}, B= {1,2,6},
C ={1,3,4,5}. Hatu (4UB)NC.

13. EcTb 3 MHOKecTBa Nno 10 31emMeHTOB, NepecevyeHme Kaxkaon Napbl COAEPHKUT 3 3N1eMeHTa.
MepeceyeHmne Bcex TPEX - OAMH 3neMeHT. CKONbKO BCEFO 3/1eMEHTOB B 06beAMHEHUM TPEX MHOXKECTB?



14. MogenuThb ¢ NOMOLLbIO cxeMbl fopHepa B mone R: f(x) = x° +2x” +8x+12 Ha g(x)=x—3
15. MoaennTb ¢ nomoLypio cxembl fopHepa B none Zs: f(x) = x° +2x° +3x+4 Ha g(x)=x+3
16. Haiitv HOZ pByx mHorouneHoB  f(x) = xP +11x% +34x+24, gx)= x? +8x+12.

17. Haittn HOZ, n koadduumenTsl Besy ana f(x) = x> +6x° +13x+10, g(x) =x" +5x+7.

1 1
g(x) x4 5x+7]

18. YcTpaHuUTe MppaunoHanbHOCTb B 3HaMeHaTe e 4pobu ecnm

f(x)=x>+6x* +13x+10=0.

19. HalTn MHorouyneH 3-i cTeneHun ¢ NOMOLLbIO MHTEPNONALUN, eCNn

SEED=3, f(0)=3, f()=7, f(2)=21.
(meTop HeonpeaenéHHbix KoaddpuumeHTos nnbo JlarpaHxa).

20 .BbinonHuTe pasnoxenue f(x) = x* +5x% +9x% +7x + 2 Ha HENPUBOAUMbIE MHOFOU/IEHbI C

NMOMOLbIO MeTOAa Kpo HEeKepa.

21. HailgmTe KpaTHble KOPHU W BbINOJIHUTE PA3NoXKeHWe Ha HENPMBOANUMbIE MHOTOYAEHbI B Nosie R ¢
nomolubto HOL MHOro4seHa 1 ero NpPoM3BoOAHOM (MMB0 ¢ MomoLLbio MaTpuLbl CnibBecTpa):

f(x)=x3 —4x% +5x-2.

. 2
22. HaiiTu pe3ynbTaHT ABYX MHOrOY/IEHOB C NOMOLLbI0 onpeadenutens Cunbeectpa  f(x)=x"+x+5

gx)= x2+2

23. MpK KaKOM MUHUMaNbHO BO3MOXHOM HaTypasbHOM napametpe C MHOrouneH

f(x)=x +Cx? +21x + 21 HenpuBoAMM Haj Nofem Q COMAcHO NpU3HaKy dit3eHwWTelHa?

24. CKonbKo ecTb cnocoboB BbibpaTb 2 06beKTa 13 5 (6e3 yuéTta nopsaka)?

25. EcTb 60/1blLOE MHOXKECTBO WapoB 3 pasHbix LBETOB. CKOMIbKO eCTb Pa3/IMYHbIX CNOCOB0B COCTaBUTL
Habopbl 13 6 Wapos, rae k ogHoro ugeTa, m BTOporo n Tpetbero, k+m+n=6.

26. EcTb 6 Wwapos: 4 6enbix, 1 KpacHbIi, 1 YépHbIi. CKOIbKO cNocob0B pPacnonoKnTb UX NO MNOPAAKY,
€C/IN Wapbl O4HOTO LBeTa MOXKHO He pa3inyaTtb?



3 cemecTp. Teopusa rpynn.

BAPUAHT 1
1. Kaknmu ceoicteamm obnagaet buHapHaa anrebpanyeckas onepauna < Z, * >, roe a*b =

Va® +b*.

2. Nyctb G = R\{0}, <G, ->, G'={g" | n€Z }, g — dnKcmpoBaHHbI 3nemeHT 13 G. byaeT an G'
noarpynnoi rpynnel G?

BAPUAHT 2

1. Kaknmu ceoicteamm obnagaet buHapHasa anrebpanueckas onepaumna < Z, * >, roe a*b = 4ab.

a

2. Myctb G = M(2, R), <G, +>, G'= {(
ab

)} (roe Va,b €R). byget nv G' noarpynnoii rpynnbl G?
a

BAPUAHT 3

1. Kakumu ceoiictBamu obnagaet buHapHan anrebpanyeckas onepauma< Q, * >, roe a*b=a+b
—2ab.

2.Nyctb G=R, <G, +>, G'={x +ﬂ3\/§+7/i/z | Va,ﬁ,}/ ene Q). byaet an G' nogrpynnoit
rpynnbl G?

4 cemectp. Teopusa Konew 1 nonei.

BAPUAHT 1

a b
1. NMyets K= M(2, R), K'= {(—b Oj} (rae Ya,b €R). byget a1 K' noaKonbLOM Konbla K?

2
2. C nomoLbto MHOTFo4Y/1eHa f(x) =x"+x+2 NnocTpouTb pacwmnpeHune nons GF(3).



BAPUAHT 2

1.Nyerb P=Q, P'={2a+ 30| Va, f € Z}. byaet nu P' noanonem nons P?

2
2. C nomoLbio MHOro4Y/1eHa f(X) =x"+2x+2 NnocTpouTb pacwmpeHune nons GF(3).

BAPUAHT 3

a b
1. Nyctb K = M(2, R), K'= a a (roe Va,b €R). byaet v K' nogkonbLom Konbua K?

4
2. C nomoLbio MHOTFO4Y/1eHa f(x) =x"+x+1 NnocTpouTb pacwmpeHune nons GF(2).

32 Tunossie 3aJaHus IJ1d NpOBEACHUA HpOMCXCYTOHHOﬁ arrecraguu 1o JUCHUIIIINHE
Konvuya u nonsa

OmnpeneneHue Kobla; TeopeMa 00 OCHOBHBIX COOTHOIICHHSX B KOJBIIE.

Kosnb11o MHOTOYJICHOB.

Ornpenenenue nost; 2 mpuMepa mossl.

Komb110 K11acCOB BBIUETOB TIO HAEAITY.

[ToHATHE NENUMOCTH U aNTOPUTM AesieHus: EBKinaa s LelbIX YUCell.

KO.]'H)HO KJIaCCOB BBIYCTOB LECJIbIX YHCEJI; 1O0Ka3aTh, YTO COBOKYITHOCTD LICJIbIX YHCEII 06pa3yeT nacain
TOTJa U TOJIBKO TOrJa, KOrla OHa COCTOUT M3 BCEX YUCCII, KPATHBIX HCKOTOPOMY LEJIOMY YUCITY.

Kob110 K71aCCOB BBIUETOB HENBIX YHCET.

Konb110 k1accoB BerueToB 1emnbix guce. I[pocteie moms ['amya.

[lonHas 1 mpuBeeHHAsI CUCTEMa BBIUETOB (C MPUMEPaMH).

Oynknust Diinepa. Teopema 0 MyIbTHILTUKATUBHOCTH QYHKIIUH Diiepa.
Cucremsl cpaBHeHHi. Kuratickas Teopema 06 ocTaTkax.

MHorouiaeHb! HaJl MOJIEM! HOpMHpOBaHHBIﬁ MHOI'O4JICH, HerI/IBO,Z[I/IMHﬁ MHOT'OYJICH, TCOpEMa ACIICHUA
JJI1 MHOTOYWICHOB, aJITOPUTM ACTICHUA EBKJII/IJIa JJIsI MHOT'OYJICHOB.

Teopema besy (¢ mokazareapCTBOM).

Wnean B koJblie MHOTOWIEHOB; CPOPMYIIMPOBATE TPH TEOPEMBI JJ1s1 KOJIbL[a MHOTOWIEHOB, aHAJIOTHYHbIE
TeopeMaMm JUIsl uieaia B KOiblle Henbix ynces. OnpeneneHus pacIupeHus U XapaKTePUCTHKH OIS
Tanya.

Jlokasare, 9T0 B TOJIe XapaKTEPUCTUKH p UMEET MECTO PaBEHCTBO (a + bY =’ + b’.



MunumaibHas GyHKIHS; 2 TEOPEMBI O CBOMCTBaX MHHUMAIBHON (PYHKIIUH (C JOKA3aTSIILCTBOM).

OrnpeneneHue CUCTEMBI TUHEHHBIX YPAaBHEHUN HAJ] TIOJIEM; COBMECTHBIC U HECOBMECTHBIE CUCTEMBI;
OIHOPOMHBIE M HEOMHOPOIHBIC CHCTEMBI.

[TpumuTHBHBI dneMeHT B niofie [anya. JuckpeTHoe norapudmupoBanue B oisix [anya.

MGTOI[ PCHICHUA O)IHOpOI[HOfI CHCTEMBI IMHEHHBIX ypaBHeHI/Iﬁ Haza IIOJIEM.

Mpumep 3K3ameHaLMOHHbIX 6uneToB
BUNET Ne 1

1. [TonsiTre TPyYIIIBLL, IPUMEDP TPYIIIBL; TSCOPEMBI SIUHCTBEHHOCTH SIUHIHYHOTO U OOPaTHOTO
3JIEMEHTOB B I'pyIMIE (C JOKA3aTEIHCTBOM).

2. Jlokazark, 4TO B I0JIC XapaKTEPUCTUKU p UMEET MECTO PaBeHCTBO (a + b)Y = a’ + IF.

3. [lokasatb, uto Ans Ntobbix anemeHToB d u b rpynnbl G anementol ab v ba vmetor ognHakoBbIi
NopAAoK.

BUJIET Ne 2
1. Wnnexc nmoarpymnisl B rpymne; Teopema Jlarpanxa (¢ 10Ka3aTeIbCTBOM).

2. KOJ'ILI_IO KJIaCCOB BBIYCTOB LECJIbIX YUCEII; 10KA3aTh, YTO COBOKYITHOCTD LICJIbIX YHUCCII 06pa3yeT
nujacall Toraa 1 TOJbKO TOIrZld, KOTZIda OHa COCTOUT U3 BCCX YHCCJI, KPATHBIX HCKOTOPOMY LICJIIOMY YHCITY.

3. [JokasaTb, YTO B NOJE HET AeAnTenei Hyns.

4. MeTonnyeckne MaTepuaJbl, ONpelesoue Npoueaypbl OlleHUBaHUA 00pa30BaTeIbHbIX
pe3yJbTaToOB 00y4YeHus!

4.1. MCTO,I[I/I‘leCKI/IC MaTepHraJIbl AJisl OOCHKU TCKYHICTO0 KOHTPOJIA YCIIEBACMOCTH MO AUCILUIIIINHE.

3a4éT ¢ oneHKOH GopMHpyeTCS HAa OCHOBAaHHM KOHTPOJIBHBIX paboT, MPUHIUT (POPMHUPOBAHUS OIICHKU:
ceeime 90% (4,5 u3 5,0, okpyrisiercs 10 5) omu4HO, cBbime 70% (3,5 u3 5,0, okpyrisercs a0 4)
xopotro, cBeime 50% (2,5 u BbIIIE) yIOBIETBOPUTENBHO, HIDKE 50% HEyIOBIETBOPUTEIHHO.

4.2. Meroauueckne MaTepHaisl AJ1 IPOBEACHUS IPOMEXKYTOUHON aTTeCTallH 10 TUCLUILINHE.
Kpurepun onenku:

OTnM4HO: 3HaHWE U TOHNMaHNe MaTeprana B OJHOM O0beME.
Xopom1o: xopolee 3HaHUe MaTepralia 3a UCKJIIOYEHHEM HEKOTOPBIX JeTalleH.
VYIoBIETBOPUTENHHO: HE TIIYOOKOE TIOHMMAaHKe MaTepralia, Ha YpoBHE OOIIHNX MPeCTaBICHU.



