MunucTepcTBO HayKH U BbICIIET0 0OpasoBaHus Poccuiickoil dexepanun
HAITMOHAJIbHBIN NCCIIENOBATEJIbCKUN
TOMCKUU I'OCYAAPCTBEHHbBIN YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITYT HpI/IKJ'Ia)IHOI\/'I MAaTCMAaTUKH U KOMIIBIOTCPHBIX HAYK

YTBEPXIEHO:

Jupexrop
A. B. 3amarun

OneHouHble MaTEpUabl IO JUCIUILINHE
Anrebpa u reomMeTpust
I10 HaIIPaBJICHUIO [TOATOTOBKH

02.03.03 MaremaTnueckoe odecnieueHre 1 aAMUHUCTPUPOBaHNe MHGOPMALMOHHBIX
cucTemM

HamnpasnennocTs (mpoduiib) HOArOTOBKHU:
DevOps-un:keHepusi B aIMUHUCTPUPOBAaHNU HHPpacTpyKkTypbl UT-pa3padoTku

®opma o0yyeHus
Ounasn

Kanudukamms
bakaaasp

l'ox mpuema
2024

COI''TACOBAHO:
PykoBogutens OI1
C.II. Cymenko

[Ipencenarens YMK
C.II. Cymenko

Tomck — 2024



1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOOCTHKCHHS, IIPOBEPHAECMbIC JaHHBIMHU
OICHOYHBIMMA MaTepHaJIaMHU

[enbr0 OCBOEHUSI TUCIUTUIMHEI SIBISICTCS (GOPMUPOBAHHE CIICAYIONIMX KOMITETCHIINH:

OIIK-1 CrocobeH mnpuMeHSATh (QyHAAMEHTaJIbHbIC 3HAHUS, IOJyY€HHbIE B 0O0IAaCTH
MaTeMaTHYeCKUX M (WJIM) €CTECTBEHHBIX HAyK, M HCIOJIb30BaThb UX B MPO(eCcCCHOHAIbHON
JIEATEIbHOCTH.

PesynpraramMu OCBOEHUS THCUMIUIMHBI SBISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHKECHUS
KOMIIETCHLIUM:

NOIIK-1.1 [Ipumensier @QyHaamMeHTalbHbIE 3HaHMS, IOJy4Y€HHble B oOjacTu
MaTeMaTHYECKUX U (WIM) €CTECTBEHHBIX HAYK

NOIIK-1.2 Hcnonwszyer ¢yHAaMeHTaldbHbIE 3HAHUS, I[OJIydeHHble B o0jacTu
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HAyK B IPO(PECCHOHATILHOM 1€ TeIbHOCTH

NOIIK-1.3 O6nanaer HeOOXOAUMBIMU 3HAHUSAMU JJI UCCIIEI0BAaHUS MH(POPMAIIMOHHBIX
CUCTEM U UX KOMIIOHEHT

2. OueHoYHbIE MATEPHAJIBI TEKYLIEr0 KOHTPOJISIH KPUTEPUH OLlEHHBAHUS

DJeMEeHTBI TEKYILET0 KOHTPOJIS:
— TECTHI;

-KOJUIOKBUYM;

— KOHTpOJIbHAs padora.

Tect (MOIIK-1.1.)
1. OrmetbTe peoOpa3zoBaHUs MATPHILL, HE SBIISIOLINECS JIEMEHTAPHBIMU
a) TpubaBJIICHHE KO BCEM DJIEMEHTaM KaKOW-THO0 CTPOKH (CTOI01a) MAaTPHUIIBI
4HClia, OTJIMYHOTO OT HYJIS
0) mepecTaHOBKa ABYX JIOOBIX CTPOK (CTOJIOIIOB) MATPHUIIBI
B) YMHOXEHHE CTOJIONA (CTPOKH) Ha YHCIIO, OTIIMYHOE OT HYJIS
I) TPaHCHOHUPOBAHHE MATPHIIBI
1) JeNeHUE BCEX IJIEMEHTOB KaKOW-TMO0 CTPOKH (cTONOIa) MATPHUIIBI Ha 000
OTJIMYHOE OT HYJIS YHCIIO
€) mpubaBIeHUE K CTONOIY (CTPOKE) TMHEHHONH KOMOMHALIUY APYTUX CTOOIIOB
(cTpoK)
2. Bribepure BepHOE yTBEp)KICHUE
a) Ilpum mepectaHoBKe ABYX CTPOK (CTOJIOIOB) MAaTPHUIILI PAHT MATPUIIBI HE MEHSIETCS
0) Ilpu yMHOXEHHMH BCEX JIEMEHTOB KaKOW-T1O0 CTPOKH (CTOIOIA) MATPUIIBI HA
J1000€ OTIMYHOE OT HYJISl YUCIIO PaHT MaTPHULIbI YMHOKAETCsl Ha 3TO YUCIIO
B) IIpu yMHOXEHUU BCEX 3JIEMEHTOB KaKOK-JIMOO CTPOKHU (CTOJIOIA) MAaTPHIIBI HA
000€ OTIIMYHOE OT HYJISl YUCIIO PaHT MaTPULIbI HE U3MEHUTCS
r) Ecnu B MaTpuiie ojHa U3 CTPOK (CTOJIOIOB) SIBIISICTCS JIMHEHHOW KOMOUHAITHEH
JIPYTUX CTPOK (CTOJOIIOB), TO €€ PAaHT paBeH HYJIIO
1) Ilpu nepectaHOBKE ABYX CTPOK (CTOIOIIOB) MAaTPHUIIBI PAHT MAaTPHUIIBI MEHSIET 3HAK
3. Ecnm matpuna pazmepa (NXN) sIBASETCS BEIPOXKICHHOM, TO €€ paHT

a) r<n
06) r>n
B) r=n
-1 0 -2 3 -1 5
4, Haiigute matpury C = A—-3B,ectm A= , B= . B otBer
1 -2 5 7 0 1

BBEJIUTE CYMMY 3JIEMEHTOB NIEPBON CTPOKU MATPHULIBI.
5. BriOepute ypaBHEHUE JIMHUH, OMUCHIBAIOIIEE THIEPOOTY

a) y*—2x*=3x



6) xX*—y*=2
B) (Y—2)°=5(x+3)*+10
r) 2x+3y=0
m) y*+3x=9

Kiroun: 1 a), 2 a), B); 3 B); 4 -18; 5 a), 0), B).
Kputepun olleHMBaHUA: TECT CYHMTACTCA MPOMACHHBIM, €CIM OOydYalolUi OTBETHII

IMMPaBUJIbHO KaK MMHUMYM Ha IIOJIOBHHY BOITPOCOB.
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Komnoksuym (MOIIK-1.1, MOTIK-1.2).
KoJI0KBHYM COCTOUT U3 JABYX TEOPETHUECKUX BOIIPOCOB.

Omnpenenenue MaTpuilbl. ApupMeTHIeCKIe ONepaluy Hajl MaTPHUIIAMHU.
Onpenenurens U 3JeMEHTapHble TpeoOpa3oBanus. Beluncienue onpenenurens
pasIoKEHUEM IO CTPOKE UIIH CTOJIOLY.

O6parnas matpura. [loctpoenre 0OpaTHON MaTPHUILHI MPU TTOMOIIH aaTreOpandecKux
JOTIOTHEHUH U DJIEMEHTAPHBIMH MIPEOOPA30BAHUSIMH.

PaHr Matpuiipl: 3ieMeHTapHble mpeoOpa3oBaHus, paHr CTYIIEHYaTONH MaTpHULbl, METO]T
0a3MCHBIX MUHOPOB.

Omnpenenenne CUCTEMbI aNredpandeckux JMHEHHbIX YpaBHEHUH.

Teopema Kponekepa-Kanemnu.

Metox Kpamepa mist perieHns CucTeM JTUHEHHBIX anreOpandecKux ypaBHEHHUH.
Merton ['aycca asnist perenust cucTeM JTMHEHHBIX anreOpandyeckux ypaBHEHHI.
CuctemMbl OTHOPOIHBIX JIMTHEWHBIX alireOpandeckux ypaBHeHui. [loctpoenune
bynnamenTansHol cucteMsl pemeanii OCJIY.

Kpurepuit 1MHEHONM HE3aBUCUMOCTH CUCTEMBI CTPOK (CTOJIOIOB).

BrIBOA ypaBHEHHUS IIIOCKOCTH, 3aIaHHOM TOUYKON Mo M IEpIIEHIUKYIISIPHBIM BEKTOPOM
N. O61iee ypaBHEHHE IIJIOCKOCTH.

BriBOA ypaBHEHHUS IIIOCKOCTH, 3aIaHHOM TOUYKOM Mo U ABYMs HanpaBJIsIOLUMHU
BekTopamu. [lapamerpudeckoe ypaBHEHUE IIJIOCKOCTH (BBIBO/T).

YpaBHEHME IIJIOCKOCTH B «OTPE3Kax» (BBIBOL).

Hemnonnbie ypaBHEHUS TIIOCKOCTH (Ta0IHIIa + PUCYHKH)

VYcenoBus napajuieIbHOCTU U NIEPIEHIUKYIIIPHOCTH INIOCKOCTEN. YTOJI MEXKIY
MJIOCKOCTSIMU.( ¢ OOBSICHEHUEM )

PaccTosiHue oT TOYKH /10 MI0OCKOCTH (BBIBOJ)

BriBo ypaBHEHMS TpsiMOit TuHUY |, ipoxoasieid yepe3 Touky MO B HanpaBieHUN
BEKTOpA p.

BrIBOJ mapamMeTpUYeCcKOro ypaBHEHHs U KAHOHMYECKOTO YPAaBHEHHUSI PSMOU JIMHUU B
IIPOCTPAHCTBE

VYpaBHeHnEe MPSAMON JIMHUM B IPOCTPAHCTBE, IPOXOIAIIEH Yepe3 ABE 3aJaHHbIE TOUKH
(BBIBOJI)

OO6miee ypaBHEHHE NPSMOM JIMHUK B TIpocTpaHcTBe. [IpeoOpa3zoBanue o01iero
yYpaBHEHUS MPSMOM JIMHUHM K KAHOHUYECKOMY M MapaMeTPUIECKOMY BUIY

B3anmHuoe pacnosniokeHue npsiMon U MIIOCKOCTH

Yrois Mexay NpsMOM U INIOCKOCTBIO

VYron mexay AByMs IPSMBIMHU.

PaccrosiHre TOYKH 10 MIPSAMOM JIMHUU B IIPOCTPAHCTBE

B3anMHoe pacnosnoxeHue IByX NpsMbIX B IPOCTPAHCTBE

KpuBast 2-oro nopsijika Ha INIOCKOCTH 1 €€ obuiee ypaBHeHue. Kimaccuukarus KpuBbIx
Omnunc. Kanonnueckoe ypaBHeHnue auunca. [loctpoenue amunca. Bepiivsel,
MOJTyOCH, OKYCHI, SKCLIIEHTPUCUTET, 00I1Iee TEOMETPUUIECKOE CBOMCTBO TOUEK DIUIMIICA.



28. I'unep6ona. Kanonnveckoe ypaBaenue runep6oounsl. [Toctpoenne runepOoisl. BepmmHel,
HOJIYOCH, (POKYCBI, IKCIIEHTPUCUTET, ACUMIITOTHI, 00II[ee TEOMETPUUECKOE CBOMCTBO
TOYEK FUNepOOIIbI.

29. TTapa6omna. Kanonnueckoe ypaBHenue napadomsl. [locrpoenue napadomnsl. Bepimna,
(boKyc, IKCLIEHTPUCUTET, AUPEKTPHCA, 00IIIee TeOMETPUIECKOE CBOWCTBO TOUCK
napaboIbl.

30. Cdepa. Dnmuncouna. Kanonnueckne ypaBHEHHUS U TpaduKH.

31. . 'unep6oouabl (0THOMOIOCTHON U IBYNOJIOCTHOI). KaHOHMUYecKue ypaBHEHUS U

rpaduku.
32. [TapaGomnoup! (3IUNTHYECKUN U runepbonuyeckuii). KanHonnueckue ypaBHeHUs U

rpaduku.
33. HunuHapsl (3JUITMITHYECKUH, TUIepOoInYecKuii, mapaboaudeckuil), UX ypaBHEHUS U

rpaduku.
Kontponsnas padora (MOIIK-1.1, UOIIK-1.2, UOIIK-1.3)
KonTponbHast paboTa COCTOUT U3 5 MPAKTUYECKUX 3a/1a4.

[Tpumepsl 3a1a4 11 KOHTPOJIBHBIX PadOT:

1 2
1. Berunciuts f(A), ecmu f(X) =x3 - 2x°+ 3x -2, A= { } .

30

1 2 1 4 7 14
2. Pemiuth MaTpuyHOE YpaBHEHUE - X = :

11 35 4 9
3. Beruncnute onpeaenuTess MyTeM pa3iosKEeHHUs CTPOKH WIIN CTOJIONA, TPUMEHSIS AJIeMEHTapHbIE
npeoOpazoBaHus
7 3 26
5 -3 3 4
7 -2 7 3
8 -9 4 9

1 61
4. Haittu oOpatnyto matpunry A=2 3 1

1 5 2

5. Pemnth cucremy
2X, +4xX, —3%X; =2,
X + X, +2X%; =0,
3%, —2X, + X3 =-b.
a) metosioM Kpamepa (3anucats GopmyIibl);

6) meronom ["aycca.
6. ChopmynupoBats Teopemy Kponekepa — Kanennu. Metonom ["aycca HaliTu ob1iee pernieHue
2% — X, + X3 =X, + X =1,
X, + X, = X3 + X, —2X; =0,
CUCTEMBI
3%, —3X, +3X; —3X, +4X; =2,
4%, —5X, +5X; +5X, +7X; = 3.

7. Jlns cucteMbl ypaBHEHUI



3X, +4X, =5X; +7X, =0,
2%, —3X, +3X; —2X, =0,
4x, +11x, —13x, +16x, =0,
X, —2X, + X3 +3X, =0.
a) AaTh ONpeJesIeHNEe ¥ HAauTH (pyHIaMEHTAIbHYIO CUCTEMY PEIICHHIA;
0) mocTpouTh obI1Iee perIeHue
8. lokasats, uto Bektopsl P=(0;12), G=(L0;1), I =(-12;4) obpasytot 6a3uc, u HaWTH
KoopauHathl BekTopa X =(—2;4;7) B 3TOoM Gazuce.
9.Haiitu KOOpaIUHATHI BEKTOpa X , KOJUTMHEAPHOT'O BEKTOPY b= (=2;3;5) u ynoBIeTBOPSIIOIIETO

yenosuro (X,b) =3

10. IMapamienorpaMm nocTpoeH Ha Bekropax a=p+2G u b=3p-q, | p|=1, |G|=2,

(P, §)=~/3. Haiitu:

1) AnMHBI AHATOHANEH TapallIeIorpamMMma;

2) Ilp,_-(a+b);

3) mwIomaap MapaueorpaMma.

11. Jlansl koopanHaTe! BepimuH Tetpadapa A (13;6), A(2;2;1), A (-L10;1), A,(—4,6,-3).

Haiitn 06beM TeTpadapa U JUIMHY BBICOTHI, OMYIIIEHHOM M3 BEPIIMHBI A4 HA TpaHb A14243.
1. 3anuiuTe 001Iee ypaBHEHHE TUIOCKOCTH, TpoXoasiiei yepe3 Touky M(-1, 2, 6)

nepreHanKyIspHo Bektopy N = (2, 2, —1).
2. 3anuiuTe KAHOHUYECKUE YpaBHEHUS MPSMOI B IPOCTPAHCTBE, MPOXOIALIEH yepe3 TOUKy
M(-3, -1, 2) napamtensro Bektopy S = (1, —2, 0).

Xx-4 y+3 z-1

3. Haiitu TOuKy mepeceyeHus npsMoin U TIOCKOCTH X+2y—2—-3=0

1 2 -1
4. BeISCHUTH B3aUMHOE PAaCIIOJIOKCHUEC ITPAMBIX B IPOCTPAHCTBEC
5 X=7+3t,
x—1:y+ :z—SH y=2421,
2 -3
z=1-2t.

5. Hanmmmmre Ha3BaHUA MOBEPXHOCTEH, YPABHEHUS KOTOPHIX UMEIOT BH/L:

1) 3(x=1)*=6+2(y+1* 2 % = X" +y?

2 2

3) y2+22=%+1 4) (x—1)2+y?=22

Kpurepuu onieHuBaHMs:

Pe3ynbTaThl KOHTPOIBHON pabOTHI ONPEEINAIOTCS OLEHKAMHU «OTIMYHO», «XOPOILO»,
«YIOBIIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

O1eHKa «OTIMYHO» BBICTABISETCS, €CJIM BCE 3aJa4M pEelIeHbl 0e3 omMOOK, IMPaBUIBHO
o(opMIICHBI pelIeHHs 3a/1a4, 3aIIMCAHbI BCE UCITIOJIb3YeMble (POPMYIIBI U TEOPEMBI.

OneHka «XOpOLIO» BBICTABJIAETCS, €CIM 3alUCaHbl BCE MCIIOJIb3YEMBIE B PEIHICHUU
(bopMyIIBI M TEOPEMBI, OTHAKO JOMYIIEHbI HE3HAYUTEIbHBIE OIIMOKU B BBIYMCICHUSAX.

OneHka «yJIOBJIETBOPUTEIBHO» BBICTABIISIETCSA, €CIM pPEIIEHbl TPU 3aJaddl U3 ISTH
NPEUIOKEHHBIX, 3aMUCAaHbl HEKOTOPbIE W3 HCMOJb3YyEeMBIX B peIleHHH (OPMYT M TEOpeM,
JIOTTYIII€Hbl HE3HAUNUTEIbHbIE OLTMOKHN B BBIYUCIICHUSX.



OH@HKa «CHCYHAOBJICTBOPHUTCIBLHO» BBICTABIIACTCA, €CIIM PCHICHO MCHEC TPCX 3adad U3
MNPEIJIOKCHHDBIX, HC 3allMCaHbl HCIIOJIB3YyEMbIC B PCIICHHUU (I)OpMy.]'IBI U TCOPCMBbI, NOMYHICHLI
OIMOKY B BEIYUCIICHUSX.

3. OueHoYHbIe MaTEePHAJIbl HTOTOBOI0 KOHTPOJIsI (IPOMEKYTOYHOM aTTeCTAIUH) U
KPUTEPHUHU OLlEHUBAHUS

DK3aMEHAIMOHHBIM OMJIET COCTOUT U3 JIBYX YacTei.

IlepBas yacTe mpeacTaBisieT co0O0i J1Ba TEOPETUUECKUX Borpoca, nposepstomux MOIIK-
1.1, MOIIK-1.2. OtBerbl Ha BONPOCH TEPBOM YACTH MpPEANojaraT (OPMYIHPOBKU
OIIpEZICNICHUN, TEOPEM U J10Ka3aTEIbCTB.

Bropas gacte copepxut oauH Bompoc, nposepstonmii MOTIK-1.2, MOIIK-1.3 OtBer Ha
BOIPOC BTOPOM YacTW JaeTcs B BHJE PELICHUS 3aJjaud B pa3BEpHYTOM (opMme M KpaTKOu
MHTEPIIPETALNU PE3YJIHTATOB

IlepeueHp TEOPETUUECKUX BOIIPOCOB:

1. Bompoc 1. Onpenenenue matpuilbl. Apudmerndeckue onepanuy Haj MaTpuIiaMu

2. Bompoc 2.  Omnpeznenutens ¥ DJIEMEHTapHbIe MpeoOpa3oBaHus.  Brrumcienue
OTIPEACIUTEINS PA3I0KEHUEM 110 CTPOKE HIIU CTOJIOIY

3. Bomipoc 3. OOparnas wmartpunia. [loctpoeHne oOpaTHOW MaTPHUIBI TPU  ITOMOIIU
anredpandeckux JOMONHEHUN U 3JIEMEHTAPHBIMH MIPE00Pa30BAHUSIMHU

4. Bonpoc 4. Panr Matpuiiel: 3JIEMEHTapHBIE TIPeoO0pa3oBaHUs, paHT CTYIEHYATOM
MaTpPHUIIbI, METOJI Oa3UCHBIX MHHOPOB.

5. Boripoc 5. Omnpezenenne cucteMpl anreOpanvdecKux JMHEHHBIX YPaBHCHHH.

6. Borpoc 6. Teopema Kponekepa-Kanemnnu.

7. Boripoc 7. Meton Kpamepa st pemieHuss CHUCTEM JIMHEHHBIX —anre0pamdecKux
YPaBHEHUH.

8. Bomipoc 8. Meton T'aycca Uit pemieHHs CHCTEM JIMHEHHBIX —alireOpandecKux
YPaBHEHUM.

9. Bomipoc 9. CucteMbl  OJHOPOJHBIX  JUHCHHBIX  areOpandecKuX  YpaBHCHHI.
[Toctpoenue ¢pyHaamentanbHoi cuctemsl permenuii OCJIY.

10. Bonpoc 10. Kpurtepwuii TnHEHHONW HE3aBUCUMOCTH CUCTEMBI CTPOK (CTOJIOIOB)

11. Bompoc 11. BeiBog ~ ypaBHEHMS  IUIOCKOCTH,  3aJaHHOM  Toukoii Mo U
neprneHuKyIapHeiM BekTopoM N. OO1iee ypaBHEHHE MII0CKOCTH.

12. Bompoc 12. BeiBog ypaBHEHUS IUIOCKOCTH, 3aJaHHONW TOYkOoW Mo U AByMs
HaNpaBJAOLMMU BekTopaMu. [lapameTpuueckoe ypaBHEHHE MJIOCKOCTH (BBIBOJ).

13. Bonpoc 13. YpaBHeHHE IUIOCKOCTU B «OTPE3Kax» (BBIBON).

14. Bonpoc 14. HenosHple ypaBHEHHS TUIOCKOCTH (TabsnIla + pUCYHKH).

15. Bonpoc 15. YcnoBus napaiieibHOCTH W NEPHEHAUKYISIPHOCTH IUIOCKOCTEH. YToi
MEXY IJIOCKOCTAMU.( C OOBSICHEHUEM).

16. Bompoc 16. PaccTrosinue OT TOYKH A0 TUIOCKOCTH (BBIBOJ)

17. Boripoc 17. BeiBox ypaBHEHHs TpsMo# JmHuH |, mpoxoasmiei uepe3 Touky Mo B
HaTPaBJIEHUHU BEKTOpaA P.

18. Bonpoc 18. BeiBog mapaMeTpU4ecKOTo YpaBHEHHMS W KaHOHWYECKOTO ypaBHEHHS
MPSIMOM JIMHUU B IPOCTPAHCTBE.

19. Bompoc 19. YpaBHeHnue npsMoil JHHHH B TPOCTPAHCTBE, MPOXOIAIICH uepe3 IBE
3aJIaHHbBIE TOYKH (BBIBO).

20. Bonpoc 20. O0miee ypaBHeHHE TpsSMON JIMHUU B mpocTpaHcTse. [IpeoOpasoBanue
o011ero ypaBHeHHsI MPSMOM TUHUHM K KAHOHUYECKOMY U TTapaMeTPUUECKOMY BUTY

21. Bonpoc 21. B3aumHOe pacrnonokeHne mpsiMon U MI0CKOCTH

22. Bompoc 22. KpuBas 2-oro nopsijaka Ha IJIIOCKOCTH U €€ 00111ee ypaBHEHHE.
Knaccugukarms KpuBbIX.



23. Bompoc 23. Dmmaric. Kanornueckoe ypaBHeHue dutuiica. [loctpoeHue srumurica.
Bepuunsl, nonyocu, oKychl, SKCIIEHTPUCUTET, 00111ee T€OMETPUYECKOe CBOMCTBO TOUYEK
DILTHTICA.

24. Bonipoc 24. I'uniep6omna. Kanonnueckoe ypaBuenue runep6onsl. [loctpoenue
runepOoITel. BepmuHel, moryocH, (OKyChl, SKCIIEHTPUCUTET, aCHMITTOTHI, 00IIIee
reOMETPHUUECKOE CBOMCTBO TOUEK T'MIIEPOOJIBI.

25. Bompoc 25. [Tapaboina. Kanonnueckoe ypaBHerue mnapaboiisl. [ToctpoeHue
napabounsl. Bepiunna, Gokyc, 3KCIIEHTPUCUTET, TUPEKTPHCA, 00I1Iee FTe€OMETPUYECKOE CBOUCTBO
TOYEK TapaboIIbl.

26. Bonpoc 26. Coepa. Dmnunconn. Kanonnueckue ypaBHeHUs U rpaduky.

27. Bonpoc 27. T'umepOoon sl (OJHONOIOCTHOM U ABYIONIOCTHOM). KaHoHMUYeCcKue
YpaBHEHMS U TpapUKH.

28. Bompoc 28. [TapabGosronab! (3/UMIITHYECCKUH U THIIepOoIndecknii). KanoHnmueckue
YpaBHEHMS U TpapUKH.

29. Bonpoc 29. HunuHIps! (3IUTUITHYECKUN, THIEPOOITMYECKIA, TapaOoInIeCKHil), HX
YPaBHEHHS U TpapUKH.

[Ipumepsr 3ana4:
1.3amaya 1. MHccnenoBaTh M MOCTPOUTH IMOBEPXHOCTh 33JaHHYIO ypaBHEHHEM

x> —z% =8y
2.3amaya 2. HccrnemoBaTh W TOCTPOUTH IOBEPXHOCTh 3aJIaHHYIO YPaBHCHHEM
XZ y2 Z2
9 4 4
3.3amaua 3. MHccrmemoBaTb W TIOCTPOUTH TIOBEPXHOCTh 3aJlaHHYIO ypaBHEHUEM
x° z°
oyt =11
4 9
4.3anaua 4. HMccrnemoBaTb W TIOCTPOUTH ITOBEPXHOCTh 3aJIaHHYIO ypaBHEHUEM
x2  z?
e — 2y
9 4
X2 y2 B
5. 3amaua 5. ccienoBath M IOCTPOUTH TOBEPXHOCTD 3a1aHHYIO0 ypaBHeHuem 4 9
X2 y2
—+-=7

6. 3amada 6. McciemoBath ¥ MOCTPOUTH TTOBEPXHOCTH 3aJaHHYIO YPaBHEHHUEM 4 9

Kputepuu oriennBanus:

Pesynbrarel  SK3aMeHa  ONPENENSIOTCS  OLCHKAMU  «OTJIMYHO»,  «XOPOIIO»,
«YIOBIIETBOPUTEIBHO, «HEYIOBIECTBOPUTEIHHOY.

OHCHKa «OTJIMYHO» BBICTABJIACTCA, €CJIM HA TCOPCTHICCKUC BOIIPOCHI JaHbI PA3BCPHYTHIC
OTBETHI U BCE 3a/1a4M PEIICHbI 0e3 OMNOOK.

Ol1eHKa «XOpOIII0» BBICTABISETCSA, €CJIM HA TEOPETUUECKHE BOMPOCHI JIaHbI PAa3BEPHYTHIE
OTBETHl U BCE 3aJlayMl PEIICHbI, OJTHAKO HUMEIOTCS HE3HAYUTENbHbIE HETOYHOCTH B OTBETAX U
HE3HAYUTCIIbHBIC BBIYUCINTCIbHBIC OIHI/I6KI/I.

OneHka «yAOBIETBOPUTEIILHO» BBICTABISIETCA, €CIM MPHUBEACHHI CBOWCTBA WU
(bOpMYIMPOBKHU TEOpEM ([I0KA3aTENbCTBA C OMMOKAMU I HE TIOJHBIE), PACCMOTPEHBI YaCTHEIC
cinydau. [IpaBuiibHO peneHa 3aiaya

OHCHKa «HCYOOBJICTBOPUTCIILHO» BBICTABJISICTCA, €Clin OTBET HE COACPIKUT
TEOPETUYECKON YacTH W/WIIM HE pelIieHa 3a1aya.



4. OneHOYHbIE MATEPHAJIBI VIS IPOBEPKH OCTATOYHBIX 3HAHU (CPOPMUPOBAHHOCTH
KOMIIeTeHIIHA)

3anauu

3anaua 1 (MOIIK-1.2)

3aBoj Mpou3BOAUT aBTOMOOWIH. Kax/blii aBTOMOOMIIF MOKET HaXOJIUTHCS B OJHOM M3
JIBYX cocTosiHUM: 1) paboTaet xopouio; 2) TpedyeT perynupoBku. CTaTUCTUYECKHE UCCIIeI0OBAHUS
MOKa3aJIk, 4TO M3 T€X aBTOMOOWIIEH, KOTOpBIE CerojHs paboTtaroT xopoio, yepe3 mecsi 70%
Takxe OynyT paboTats xopouio u 30% noTpeOyroT peryIupoBKH, a U3 TeX aBTOMOOMIIEH, KOTOpbIE
cerofHsi moTpeboBaiu peryiupoBku, uepe3 wmecsay 60% Oyayr pabGortars xopomo u 40%
noTpeOyIOT PEryIMpPOBKH.

B MOMEHT M3roTOBICHHUS BCE aBTOMOOMIIA PaOOTAIOT XOPOIIIO.

KakoBbl 7011 MaluH, KOTOpble OyayT paboTaTh XOPOIIO WM MOTPEOYIOT PEryIMpPOBKU
yepes3 2 MecsIa u uepe3 3 Mecsia 1mociie uX BBIX0a U3 BOPOT 3aBojia?

3anaua 2 (MOIIK-1.2, UOIIK -1.3)

Ha pemonTHBII 3aBOA ocTymnaroT arperarbl, 70% KOTOPBIX TPEOYIOT MaJIOro peMOHTA,
20% - cpeanero pemonra, 10% - kanutanbHOro peMoHTa. CTaTUCTUYECKU YCTAHOBJIEHO, YTO
10% wmarmH, mpoIIeIINX MJTBI PEMOHT, Yepe3 MecsI] TpeOyIoT Maioro pemonTa, 60% -
cpeanero peMonta 1 30% - KanuTanbHOro peMOHTA. M3 MaliH, NpoIeAmuX CpeJHUNA PEMOHT,
20% TpeOyroT uepe3 mecsi Majoro pemonta, 50% - cpennero pemonta 1 30% - KanuTaabHOIO
peMoHTa. M3 MalH, NpoIeAnX KanuTaabHbIi peMOHT, Yepe3 Mecal 60% TpeOyroT Maaoro
pemonTa, 40% - cpeaHero peMonTa. HaliTi 1omu U3 OTPEMOHTHPOBAHHBIX B HaYaJle MECAIa
MallliH, KOTOpble Oy1yT TpeOOBaTh pEMOHTA TOTO WJIM MHOTO BUIA Yepe3 Mecsll, 2 Mecsua u 3
mecsa?

OTBeThI:

3anauva 1. (0,67; 0,33); (0,667; 0,333)

3anmaua 2. yepes mecs 17% tpakTopoB Oyner TpeboBaTh Maoro peMonTa, 56% -
CpeHero peMoHTa U 27% - KanuTaJIbHOTO PEMOHTA; Yepe3 2 Mecsla 3TH JOJIU PaBHbI
cooTBeTcTBeHHO 29,1%, 49%, 21,9%:; uepe3 3 mecsua — 25,85%, 50,72%, 23,43%.

HNudopmanus o pa3padboTunkax

MouceeBa Cgetinana IlerpoBHa, 10KTOp (hPHU3MKO-MaTeMaTHYECKHUX, MIpodeccop, U.0. 3aB.
Kagenapol TeopuHM BEpOSATHOCTEWM ©  MaremaTudeckod cratructukn HUW  Tomckoro
roCy/1apCTBEHHOTO YHUBEPCUTETA.

[Nayne Csernana BnaaumupoBHa, KaHIUAAT (PU3MKO-MAaTEMaTHYECKUX HAYK, JOLIEHT
Kaeapel TCOPUU BEPOSTHOCTENW U MaTeMaTuyeckoi cratuctuku TI'Y;

knennuk Mapusi AsekcaHIpoBHa, KaHAUAAT (U3UKO-MATEMAaTUYECKUX HAYK, JTOLEHT
Ka(eapel TEOPUU BEPOSTHOCTEN U MaTeMaTHudeckor cratucTuku TI'Y;

[Tomun EBrenuit  IlaBnoBu4, accuCTEHT Kadeapbl TEOpUH BEPOSITHOCTEH U
MaremMaTuyeckou cratuctuku TI'Y.



