[Ipunoxenue 1
MHWHOBPHAYKU POCCUNCKOH ®EJEPAITN
HAIIMOHAJIBHBIN UCCJIEJOBATEJIbCKUN
TOMCKUM T'OCYIAPCTBEHHbBIN YHUBEPCUTET

I/IHCTI/IT}’T HpHKJ’Ia,I[HOfI MaTE€EMAaTUKH U KOMIIBIOTCPHBIX HAaYK

A
HHCTHTYTA [IPAKIaIHO

s i -.‘ ﬁ:
‘MaTeMaTHKy
{- pur

A

o 2023 .

’KOi\%lTEfzngepHLIx HayK
BIx "‘T = fg

O1neHOUHBIE MaTEPUATBl TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHOH arTeCTalluy 0 JUCIHUILTHHE
(OueHouHbIE CpeACTBA MO AUCHHUIIIHHE)

Auaredpa u reomerpust

110 HAITPpaBJICHHUIO IIOATOTOBKH

02.03.03 MaremaTu4eckoe obecnieyeHHe H aAMHHHUCTPHPOBaHHe HHPOPMAIIHOHHBIX
CHCTEM

HampaBnenHocTs (mpo¢uiib) moaroToBKy:
DevOps-unxeHepusi B aqMUHHCTPpUPoBaHUH HHPpacTpykTypsl UT-pazpabdorku

Tomck—2023



OC cocraBun( u):
A-p ¢us.-mat. Hayk, npodeccop
1.0. 3aB. ka(eapoit TEOPUH BEPOATHOCTEH K

MaTeEMaTUYECKOH CTATUCTUKU C.IT1. Mowuceera
PeieH3€eHT: <

A-p ¢u3.-MaT. HayK, JOUEHT,

npogeccop kadeapsl TEOPUN BEPOITHOCTEM U (/ p

MaTeMaTH4YeCKO# CTATMCTHKM . 6’8)@'4’ _ C.B. Poxkosa

OueHouHele cpencTBa 0n00peHB! Ha 3acefaHUM y4yeOHO-METOJUUYECKOH KOMMCCHH
MHCTHUTYTa NPUKNAAHOM MaTEMATHKU U KoMIikfoTepHbIX Hayk (YMK UIIMKH).

[Tpotokon ot 08.06.2023 1. Ne2

[1pencenarens YMK UITMKH
I-p TEXH. HayK, mtpogdeccop 7 C.I1. CymeHko



Ouenounbie cpeacrBa (OC) ABISIOTCS JIEMEHTOM CHCTEMbI OLICHUBaHUS C(HOPMUPOBAHHOCTH KOMITETEHIIMI y 00y4aronuXcsl B EJIOM WM Ha

OIIpeICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.

OC pa3zpabaTsiBaciOTCsl B COOTBETCTBHH ¢ paboueit mporpammoit (PI1) nucuuriiHb.

1. KommnereHuum u pe3yibTaThbl 00y4eHus1, popMupyemMblie B pe3yibTaTe 0CBOCHHS JMCIHIIJIHHbI

Kox n Kpurepuu oueHnBaHus pe3yJbTaToB 00y4eHHs
HaHMEHOBaHHE
pe3yJIbTaToB
o0yueHus
Mmkarop (nmaHMpyemble
Komnerennus pe3yIbTaThI
KOMIIeTeHIIUH
00yueHwus, OTnnyHO Xopo1o VY 10BIE€TBOPUTETBHO HeynosnerBopurensHo
XapaKTepu3yolue
STansl
(dbopmMupoBaHUs
KOMITCTCHITHIA)
OIIK-1.  Cmocoben | MOIIK-1.1. OP-1.1.1  Bmapeer: | Ilpumensier [Ipumensier [Ipumensier He TIPUMEHSIET
MIPUMEHSATh IIpumenser HaBBIKAMH PabOTHI C | (yHHaMEeHTaIbHbIE (byHIaMeHTaIbHbIE (dyHIaMeHTaIbHBIE (yHIaMeHTaIbHbIE
(byHnaMeHTabHbIE (yHnamMeHTaIbHbIE yueOHOH 3HaHUs, MOJy4YEHHbIE | 3HAHUS, NOIY4YECHHBIC B | 3HAHUS, IOJyYEHHbIE B | 3HAHUS, IIONYyYCHHBIE B
3HaHUs, TONYyYEHHBIE | 3HAHMS, IONYYEHHBIE | IUTEPaTypor m | B obmactn | obnactu obsactu obJylacTi MaTeMaTHYECKHX
B obmactu | B 001acTH | AUCIUIIIIMHE Ui | MaTeMaTHYeCKMX M | MaTeMaTHYECKUX U | MaTeMaTH4ecKux U | u (WIM) eCTeCTBEHHBIX
MareMaTUYeCKUX U | MaTeMaTU4YEeCKUX M | IOJIy4YEHUs U | (MIM) €CTeCTBEHHBIX | (MNIM)  €CTECTBEHHBIX | (WMiIM) €CTECTBEHHBIX | HayK
(umn) ecTecTBEHHBIX | (MJIM) ECTECTBEHHBIX | 3aKpETUICHUS HayK HayK C HETOYHOCTSIMU HayK ¢ ommbkamu | OTCyTCTBHE BJIaJICHUSA
HayK, U UCIIOJIb30BaTh | HAyK; 0a30BbIX 3HaHu# | JlemoHCTpanus CdopmupoBannble, HO | dparmeHTapHOE HaBBIKaMU  paboOTBI €
)50, B JUHEHHON anreOpsl U | BBICOKOTO YPOBHs | cozaeprkamue BJIaJICHUE HaBBIKAMHU | y4eOHOH JuTepaTypoi mo
npodeccuoHaIbLHOMI aHATTUTUYIECKON BIAJCHUS HaBBIKAMM | OTJENbHBIC MPOOENBl BO | paboThl ¢ y4eOHOH | TUCHMILIMHE JUIs
JIeSITETbHOCTH TEOMETPHH paboTel ¢ y4eOHOH | BIaAEHMM  HABBIKAMH | JIUTEPATYPOH o | momy4eHuns u
OP-1.1.2 YwMmeer | nuteparypoit mo | paboTel ¢  y4eOHOH | muCHHIUTHHE Ul | 3aKpersieHus 0a30BBIX
INPUMEHSTh  METOABI | JUCLUIUINHE Ui | auteparypoi o | moIy4eHus U | 3HaHMHU JTMHEHHOU
JIMHEHHOW anreOpsl U | MOJTydeHHs U | AMCUUIINHE Ui | 3aKkperuieHWs — 0a30BBIX | anreOpbl u
aHATUTUYECKON 3aKpeIuIeHHUsl 0a30BBIX | MOIYYEHUS U | 3HaHMH JUHEWHON | aHANUTUYECKOU
TeOMETPUH JUIs | 3HAHUH TUHEHHON | 3akpemyieHns 0a30BBIX | anreOpbl U | reomerpum.
peleHus anreOpol u | 3HaHUH JIMHENHON | aHAJIUTUYECKOU OTtcyTcTBHE YMEHUH
MIPAKTUYECKUX 3a/1a4. | aHAINTHIECKON anreOpsl U | reoMeTpun. MPUMEHSTh METOJIBI
TEOMETPHH. AHAJIIUTUYECKOU YacTHYHO  OCBOGHHOE | JIMHEWHOW  anreOpel |
JlemoHCTpanus T€OMETPHH. yMEHHe MIPUMEHSTh | aHATUTHYECKON
BBICOKOTO ypoBHs | ChopmupoBaHHBIE, HO | METOIBI JUHEWHOW | TEOMETPHU Ui PEIICHUS
YMEHHUH  TNPUMEHATH | coaepKalue anredpsl U | MpaKTHYECKUX 3a7ad.
METObI JMHEHHOW | OTHeNbHbIE NMPOOeNbl B | aHAJIMTHYECKOH
anreOpsl u | yMEHHH IIPUMEHSTh | reoMeTpHu TSt
AQHATUTHYECKON METObI JUHEHHON | pelleHus MpaKTHUECKUX




TEOMETPHUH i | anreOpsl u | 3amad.

pelieHus AHAIUTUYECKOU

MPaKTUYECKHX 3aad. | TeOMETpHU JUTS

pemeHns
MPaKTUIECKUX 3a]1ad.

NOIIK-1.2. OP-1.2.1. Ymeer Ucnonb3yer Ucnonb3yer Hcnonbzyer He WCTIONB3YET
Hcnons3yer BEITIOJTHATH (hyHIaMeHTaIbHBIC (dbyHIaMeHTaIbHBIE (hyHIaMeHTaIbEHBIC (hyHIaMeHTaIbHBIC
(hyHIaMeHTaIbHBIC CTaHJapTHBIE 3HaHUs, TOJYYCHHBIC | 3HAHU, NMOJYYCHHBIC B | 3HAHWS, IOJNyYeHHBIC B | 3HAHWS, IIONyYCHHEIC B
3HaHUs, MOJYYCHHBIC | ICHCTBUS,  pemaTh | B obnactu | obmactu obnacTu 00JTacTH MaTeMaTHYECKHIX
B o0NacTé | THIIOBBIE 3aJaydl  C | MAaTEeMaTHYECKHMX W | MaTeMaTHYECKHX U | MareMaTHIecKux U | u (WIM) eCTeCTBEHHBIX
MaTeMaTHYECKUX W | y4eTOM  OCHOBHBIX | (MJIM) ©CTECTBEHHBIX | (MIM)  €CTECTBEHHBIX | (WIIN) €CTeCTBEHHBIX | HayK B
(M) eCTEeCTBEHHBIX | MOHATHH © 00mMX | HayK B | Hayk B | Hayk B | mpodeccronanbHOM
HayK B | 3aKOHOMEPHOCTEH, npodeccnoHanbHOM npodeccnoHanbHOM npoQeCCHOHATBHOM JIeATeIbHOCTH
npodeccnoHaTbHOMI dbopMynmupyeMbIX B | JEATEIHHOCTH JIEATEIIbHOCTU C | IeATeIbHOCTH ¢ | OrcyrcTBUE YMEHUH
JACATCIIBHOCTH, paMKax JUCHUITIIINHBI I[CMOHCTpaHI/IH HETOYHOCTAMU ommoKamMu BBITNIOJIHATE CTaHAAPTHBIC

BBICOKOT'O ypoBHs | CopmupoBanusie, HO | YacTuaHO OCBOEHHOE | neicTBus, pemarp

yMeHI/II\/’I BBIIIOJIHATH COoICpKAIUEC YMEHUE BBIIIOJIHATH THUIIOBBIC 3a/Ja4YU C YUCTOM

CTaHJapTHBIC OTJIeNIbHBIC MPOOENBl B | CTaHTApTHBIC NCHCTBUSA, | OCHOBHBIX IOHATHH U

JeHCTBASA, pemath | ymeHHn BBITIOJIHATH | pelIaTh THITOBBIC 337a9d | OOIIMX 3aKOHOMEPHOCTEH,

TUNOBBIC  33J]a4ll  C | CTaHIApTHBIC C yY4ETOM OCHOBHBIX | (hopMymHpyeMbIx B

Y4eTOM OCHOBHBIX | JCHCTBUS, pemiath | moHATHH, paMKax AUCIUTLTUHBL

MOHATUH ¥ OO0IIMX | THUMOBBIE 3amadd  C | GopMymupyeMbIx B

3aKOHOMEPHOCTEH, Y4eTOM OCHOBHBIX | paMKax JUCIUTUIAHBI

dbopmynmupyeMbIx B | MOHATHH W OOIMIHUX

paMKax AUCIUIUINHEL. | 3aKOHOMEPHOCTEH,

hopMyIIUpyeMbIX B




paMKax TUCHUIIINHBL

MOIIK-1.3.
O6magaer
HEOOXOAUMBIMHA
3HAHUSIMHU
HCCIEI0BAHUS
MH(pOpMaMOHHBIX
CHCTEM i ux
KOMIIOHEHT;

JJIA

OP-1.3.1. 3naer:
COBPEMEHHBII
MaTeMaTHYECKHI
anmnapar  JMHEHHOU
anreopsl u
aHAJIUTHYCCKOMU
TEOMETPHH,
OCHOBHBIE  ITOHSTHS,
MIpUEMBI PELIEHUI
OP-1.3.2. YMmeer

MIPUMCHATH Ha
IIPAKTHUKE
KOMIIBIOTEPHBIC
TECXHOJIOTHHU JJIA

peuIiCHuA PpasInIHbIX
3amad  anreOpel U
reOMETPHUH c
HCTIONb30BaHUEM
COBPEMEHHBIX
MAaTEMaATUYCCKHUX
MIaKETOB;

Ob6nanaer
HEOOXOAUMBIMHA
3HAHUAMHI JUIs
HCCIIeI0BaHUs
HHPOPMAUOHHBIX
cUCTEeM u ux
KOMIIOHEHT
Jemonctpanus
BBICOKOTO YPOBHS
3HaHUU
COBPEMEHHOTO
MaTeMaTHIECKOTO
anmnapara JIMHEHHOU
anreOpol "
AHAJIMTUYECKOU
T€OMETPHH, OCHOBHBIX
HOHSTUH, IIPUEMOB
pELICHUMN.
Jemonctpanus
BBICOKOTO YPOBHS
YMEHUH  IIPUMEHSATH
Ha TIPaKTHKE
KOMITBIOTEPHBIE
TEXHOJIOTHH ULt

peuieHuss pa3janIHbIX

3aMad = anreOpel W
reoMEeTpUH C
HCITOJIb30BaHUEM
COBPEMEHHBIX
MaAaTEMATUYICCKUX

IIaKE€TOB

Oo0imamaer
HEOOXOAUMBIMHA
3HAHUSIMU ISt
HCCIe0BAHUS
nH(OpPMaLMOHHBIX
CHCTEM u ux
KOMIIOHEHT HETOYHO

CdopmMupoBaHHbe, HO
coziepKalye OTIEIbHbIC

pooeJbI 3HAHUS
COBPEMEHHOI0
MaTEeMaTHYECKOTO
anapara JIMHEHHON
anreOpbl "
AHAIUTUYECKON
TeOMETPUH, OCHOBHBIX
MOHATHH, MIPUEMOB
peLIeHuI.

CcopmupoBaHHble, HO
coziepKalye OTIeNbHbIe
npobensl B YMEHHH
IPUMEHATh Ha TPAaKTHKE
KOMIIBIOTEPHBIC
TEXHOJIOTHH
pereHus Pa3InYHBIX
3a7a4 anreOpet u
reOMETPUH c
HCIOJIB30BaHHEM
COBPEMEHHBIX
MaTeMaTHYeCKHX
[AaKeTOB

I

O6magaer
HEOOXOIUMBIMHA
3HAHUSIMH
UCCIIeI0BaHUS
UH()OPMALMOHHBIX
CUCTEM U MX KOMIIOHEHT
c OIIHOKaMH
@dparMeHTapHble  3HAHUS
COBPEMEHHOTO
MaTeMaTHIECKOrO
ammapara TMHEHHON
anreOpsl, OCHOBHBIX
TIOHSATHIA, MPUEMOB
peleHHH.

YactuuHo OCBOCHHOC
yMEHHE TIPUMEHATH Ha
MPaKTHKE KOMITBIOTEPHBIC
TCXHOJIOTHUH UIsL pCLHICHUA
Pa3INYHBIX 3a1a4
anreOpsl U IeOMETpUH C
HCIIOJIb30BAHUEM
COBPEMEHHBIX
MaTeMaTHYCCKHX [AKETOB

JJIA

He oOiamaer
HEOOXOIUMBIMA
3HAHHUSAMU JUISt
HCCIIeIOBaHUS
UH(OpPMaLMOHHBIX
CHCTEM U HMX KOMIIOHEHT
OtcyTcTBUE 3HAHUH
COBPEMEHHOI0
MaTeMaTH4ecKOro
anmapara JMHENHON
anreOpbt u
AHAJIUTUYECKOU
TeOMETPHH, OCHOBHBIX
TIOHSTHIA, MIPUEMOB
peuIeHU.

OtcyTcTBHE yYMEHUH
NPUMEHSTh Ha MpPaKTHKE
KOMITBIOTEPHBIE
TEXHOJIOTHH JJIsl PELICHUS
Ppa3nuHbIX 3a/1aq
anreOpsl M TEOMETPHHU C
HCIIOJIb30BAaHHEM
COBPEMEHHBIX

MaTEMATUYCCKHUX ITAKCTOB




2. tanbl GOPpMHUPOBAHUA KOMIIETEHIMI U BUIAbI OLIEHOYHBIX CPEICTB

N dransl GopMUPOBAHHS KOMIETEH I Kon u HanmeHoBaHue Buj1 011eHOYHOTO CpencTBa
2 o
(pasmeJibl AUCHHIUTHHBI) Pe3yJIbTaTOB 06yYeHHst (TecTsl, 3a1aHMsl, KEHCHI, BOIPOCHI U 1Ip.)
1 Pa3gen 1. JInneiinas aareopa OP-1.1.1.OP -1.1.2 Tect, KOJIIOKBUYM, KOHTPOJIbHAS
' o o pabora Nel
2. Paszgen 2. BekropHas anreopa OP-1.1.1,0P -1.1.2 KonTtpoinbHas pabora No2

KomnokBuym, KOHTpOJIbHAs padoTa
3. | Pasmen 3. Anaauruveckas reomerpusi |OP-1.2.1, OP-1.3.1;.0P-1.3.2 [Ne3, unuBuya bHble 3a1aHNUS,
TECT

4, Paznen 4. JIuneiinpie npocrpanctea  |OP-1.2.1, OP-1.3.1;.0P-1.3.2 |3aganusi, BOIPOCHI

3. TunoBble KOHTPOJIbHBIC 3aJaHUSl WM HMHble MaTepHajbl, Heo0XoAMMbIe I
OLICHKH 00pa30BaTe/IbHBIX Pe3yJbTaToB 00y4eHHus
3.1. TunoBsle 3a1aHus 711 IPOBEACHUS TEKYIEro KOHTPOJIS YCIIEBAEMOCTH 1O JUCLUIUINHE

Kontpoabnas padora 1

2 4 6 2 4 6
A= ,B= 2| Haiitm 4A +2B.

5 3 7 5 3
2 1 2 5| |10 26
2. PemiuTh ypaBHEHHE U CIeNIaTh IPOBEPKY \} 1JXL1 3J=L 6 16J'
7 6 3 7
3. BbluncauTh onpeaenuTenb MyTeM pa3oKeHHs Ui OHMKEHHSI €ro opsiaKa: : j ; 523
6 5 5 4
2 3 2
4. Haiitu obparnyto marpuny A=|1 2 3
4 0 5
1 1 11
5. Haiitu panr matpunsl A = L-rl2d
-5 5 5 1 7
2 1 -1 3 -1}

12x, +9x, + 3%, =13,
6. Perunts cucremy 4 4X 43X, + X3 =3,
8X, +6X, +2X, =7.

a) merogoM Kpamepa;
0) ¢ momoIpo 00paTHON MaTpuLa




2% —3X, +5%X; + 7%, =1,
7. Metonom Taycca Haiitu o6uiee peruenue cucremst 34X, —6X, +2X; +3X, =2,
2%, —3X, —11x, —15x, =1.
6X, —2X, + 2X; + 59X, + /X =0,
9x, —3X, +4X, +8x%, + 9%, =0,

8. lnst cucteMsl ypaBHEHHIMA
6X, —2X, +6X; + 7X, + X, =0,

3X, — X, + 4%, + 4%, — X =0.

a) HalTH (hyHIAMEHTAILHYIO CUCTEMY PEIlICHHIA,
0) mocTpouTh 00IIIee PEIICHHE.

KonTtpoJbHas padora 2

1. Hauaio Bekropa Haxoautcs B Touke M(4, —3, 5), koHell — B TOuke N(6, -2, 3). Haiitu
koopauHarsl Bektopa MN u ero niuny.

2. Tlpm xakux X W Yy Bekrop @ = Xi +Yyj +2K neprnenaukynspeH Bektopy b =1 — j + K u
CKaJIIPHOE MPOM3BEICHIE BEKTOPOB a U ¢ paBHO 4, tie € = i +2j. i, j, K — opThL.

3. CocraBuTh ypaBHEHHE MPSIMBIX, MPOXOASIINX Yepe3 BepiinHbl Tpeyroiabuuka A(5, —4), B(-1,
3), C(—3, —2) mapaiebHO MPOTHBOIIOIOKHBIM CTOPOHAM.

4. OmnpenenuTs yroia Mexay npsmeiMu 5X —Yy +7 =0, 3x+2y = 0.

5. Beruuciuts paccrosiaue & ot Touku A(2, —1) o npsmoii 4x +3y + 10 = 0.

KontpoabHnasi padora 3

1. Haiftu ypaBHeHue »umIica, €ciim U3BecTHO a + b = 9 u paccrosnue mexaypokycamu FiFo,
paBHoe 6. [TocTpouTs 3utHIIC.

2. Haiitn ypaBHeHue runep0oJibl, €ciu U3BECTEH 3KCLEHTPUCHUTET € = 4/3 U paccTOsTHHE MEXAY
¢doxycamu F1F2, pasHoe 16. [TloctpouTs runepo6oiy.

3. CocraBuTh ypaBHEHHE MapabOoIIbl, MPOXOISIICH Yepe3 Haualo KOOPAUHAT U Touky M(2; —9)
cumMmeTpuyHo ocu OX.

4. CoctaBUTh ypaBHEHHE OKpYKHOCTH, poxoasuiei yepe3 O(0; 0) u umeromieil LeHTp B TOUKe
A — BepruHa napa6ois y* = 3(X — 4).

5. YCTaHOBUTH COOTBETCTBUE MEXKY YPAaBHEHUSIMHU MOBEPXHOCTEN M UX Ha3BaHUSAMU

) y2 72 Q) IUTMITUYECKUN TUIIepOoIon]
X+—+—=1
4 6
2 42 b) oIHOOIOCTHBIN THIIEPOOTOUST
2, Y _
X+l ——=
4 6
, 72 C) SIUTUTICOH]T
X*+—=1
X2 d) IBYMONOCTHBII THUIIEPOOIION T
27=-"_
6
) y2 72 €) runepOoINYECKH mapabdoIons
X"+ T - E = KpyTrOBOM LIUIUHAD




y2 X2 b) runepOonuYecKuil HUIHHAP
21=2 -2
4 6
yz X2 C) SJUTMNTUYECKUI HVITHH]ID
21=2- 4+
4 6
6. Ompenenuts BHI NOBepxHOCTH. MccnenoBaTh W TOCTPOUTH TOBEPXHOCTh 3aJaHHYIO
ypaBHEHHEM.
2 2 2 2 2
X YA z
*_ ¥ —=1; y———:—1; 2X2+ Y2 =17; x2P+yi=4; yP=2x+4; y?=2xy;
6 8 6 4 9

x2+y2=0; x*—y*=0.

10.

11.
12.
13.
14.

15.
16.
17.

3.2. TunoBble 3aaHus IS POBEICHUS TPOMEKYTOUHON aTTeCTalluU 1O JUCIUILTUHE

KosunokBuym 1

[Tonsitue marpuiel. PaBenctBo marpuil. Buasl matpuil (BeKTop-cTo0CI, BEKTOP-CTPOKA,
HyJeBasl, JUaroHajibHasl, CKaJIIpHasi, CAMMETPUYHAs).

Anrebpanyeckue onepaluy Haj MaTpuliaMu: CI0OKEHUE U pa3HOCTbh Marpull. CBOICTBa C
JI0Ka3aTeIbCTBOM.

Anrebpanyeckue onepanuy HaJl MaTpUIIAMU: YMHOKEHUE MaTpullsl Ha yncio. CBoicTBa
C JI0Ka3aTesIbcTBOM. TpaHCIIOHUPOBAHHUE MATPHUIL.

Anrebpanyeckue omepanuu Han marpunamu: [Ipoussenenune Mmarpuil. CpoiictBa (6€3
JI0Ka3aTeIbCTB).

AnrebOpanyeckde ONEpaldd HaJ MaTpUllaMU: YMHO)XKEHHE Ha 4YHUCIO, CIIOXKEHUE,
yMHOXeHHEe MaTtpull. CBoICTBa.

Onpenenurenu. OnpeneneHue, CBOMCTBA, CIEACTBHUA.

Ornpenenenne TUHEHHON 3aBUCUMOCTH CTPOK (CTOJIONOB) MaTpuilbl. JlokazaTe Teopemy:
Ecim  cucrema BekTOp CTOJNOIOB COMAEPKUT HYJAEBOM CTONOEN, TO OHH JIMHEHWHO
3aBUCUMBI.

Onpenenenue JIUHEHHON 3aBUCUMOCTH CTPOK (CcToa010B) Marpuibl. /loka3ars Teopemy:
Eciu kakue-HuOynh K u3 m BeKTOp-CTONOLOB JMHEHHO 3aBHCHMBI, TO BCE BEKTOD-
CTONOLBI JTUHEHHO 3aBUCHMBI.

Ornpenenenne TUHEHHON 3aBUCUMOCTH CTPOK (CcTOsO10B) MaTpuilbl. Jloka3zaTh TeopeMy:
Ecan ctonOupl nuHEHHO 3aBUCHMBI, TO OAMH W3 HUX pPaBEH JIMHEWHOW KOMOWHAITMH
OCTaJIbHBIX.

OGparnas wmarpuma (ompenenenue). Jlokasarp Teopemy: Ecmm wmarpuma A umeer
00paTHYIO MaTpPHUILy, TO OHA €JUHCTBEHHAS.

OO6parnast marpuna (onpenenenue). CBoiicTBa.

Ob6parnas marpuna (onpenenenue). CriocoObl BEIYMCICHUS 00paTHON MaTpPUIIBL.

Panr marpunsl. Onpenenenue. CBoiicTBa. MeTObl BBIYUCIEHUS.

CucreMbl JUMHEHHBIX anredpanveckux ypaBHeHUIl. OmnpezneneHus (OAHOPOAHOH U
HeonuopoaHoit CJIAY, coBMeCTHOM, OMpeIeICHHOMN).

Teopema Kponekepa-Kanennu (¢ 1oka3arenbcTBoM).

Cuctembl TUHEHHBIX anreOpandecknx ypaBHeHui. ®opmynsl Kpamepa.

CucteMbl TUHEHHBIX anredpandeckux ypaBHeHuil. Meron ["aycca.




18.

19.

o ok~ w

© o~

11.
12.

13.
14.
15.
16.

17.

18.
19.

20.
21.

OO6miee pemnieHUE OXHOPOMHON CHCTEMBI JMHEHHBIX ypaBHeHHH. DyHmameHTambHas
CUCTEMA PEIICHUM.

CBs3b MEX/y pEILICHUSMH HEOJAHOPOJHOM M OAHOPOTHOW cUCTeM ypaBHeHHH. OOmiee
pelieHue JIMHEMHOW HEOMHOPOJHOU CHCTEMBI.

KonnoxkBuym 2

BpiBos ypaBHEHHS IIJIOCKOCTH, 3aJaHHOM Toukod MO u JByMs HampapiIsSIONIMMU
BEKTOpaMH.

BbiBos ypaBHEHHUSI IUIOCKOCTH, 3aJaHHOW Toukod MO M HOpmaiabHbIM BeKTOpoM N.
O61ee ypaBHEHUE MIIOCKOCTH.

BbiBon ypaBHEHUS ypaBHEHUE INIOCKOCTH, 3aJaHHOM TPEeMsl TOUKaMH.

BbiBon ypaBHEHUS ypaBHEHUE INIOCKOCTU B «OTPE3KAX».

BbIBOT KAHOHMUYECKOTO U TAPAMETPUUECKOTO YPABHEHUS INIOCKOCTH.

B3anMHoe pacmonoxkeHne ABYX IUIOCKOCTEH B TPOCTPAHCTBE C OOBSCHEHUSMH H
pPUCYHKaMU. YTOJI MKy IUIOCKOCTSIMH (C BBIBOJAMU U OOBSICHEHUEM).

Henonubie ypaBHEeHUS TIOCKOCTH (TabauIa + PUCYHKH) .

PaccTosiHue oT TOUKH 10 MIIOCKOCTH B IPOCTPAHCTBE (BBIBOJ).

BoiBoz ypaBHEHUs NpsAMOM, Tpoxoasdiel yepe3 Touky MO B HaripaBjI€HUU BEKTOPA p.
BbiBon napaMeTpuuecKoro YpaBHEHHMsI M KAHOHMYECKOIO YypaBHEHHMsSI MNpPSAMON B
IIPOCTPaHCTBE (BBIBO).

BexTopHoe u napameTpuueckoe ypaBHEHHE MIPSIMON B IPOCTPAHCTBE (BBIBON).
VYpaBHEeHHE NPSIMOM JIMHUU B MPOCTPAHCTBE, IMPOXOJAILIECH 4Yepe3 ABE 3aJaHHbIC TOUYKHU
(BBIBO).

OOmee ypaBHeHHE TMpsAMOM IWMHUU B mpocTpaHcTBe. IIpeoOpazoBanue oOIIerO
YpaBHEHUS MPSMOM JIMHUM K KAHOHUYECKOMY U IIapaMETPUUECKOMY BHULY.

B3anmHOe pacnonokeHue [JByX TNpsAMBIX B TIPOCTPAHCTBE, PHUCYHKH, YCIOBHS C
00BSICHEHHEM.

BoiBon hopMysbl paccTOSHUS TOYKU A0 IPSIMOM JIMHUU B IPOCTPAHCTBE.

Yron Mexay npsMoil U MIOCKOCTBIO ¢ OObSICHEHUSAMHU U PUCYHKaMH.

B3aumHoe pacrnonoxeHue MpsIMOM U IMJIOCKOCTH B MPOCTPAHCTBE C OOBSCHEHUSMHU U
PUCYHKaMHU.

PaccrosiHue OT TOUKH /10 MPSAMOI ¢ 00BSICHEHUSIMH U pUCYHKaMH. BbIBo.

VYcnoBus mapajuieNbHOCTH W MEPHEHIUKYISIPHOCTH IJIOCKOCTEH C OOBSCHEHUSMH U
PUCYHKaMU. YTOJI MEKY MIOCKOCTSIMH.

PaccrosiHue MeXay CKpelMBaIOIUMHCS TPSIMBIMU (BBIBON).

CkansipHO€, BEKTOpHOE, CMEIIIaHHOE IIpou3BeieHue (onpezenenue, CBoiicTaa).

4. MeTonnueckue  MaTepualibl, ONpeaejsiionide  Npoueaypbl  OLEHUBAHUA

00pa3oBaTe/IbHbIX Pe3yJIbTATOB 00y4eHHS

4.1. Mertoauueckue MarcepualJibl JJIsI OHCHKH TCKYIICTO KOHTPOJIA YCIICBACMOCTHU IIO

IUCIAIIINHE,

OI_ICHKa 3a TPOMCKYTOUHYKO aTTCCTALIMIO 10 AJUCHUIUIMHE BBICTABIISICTCA  KakK

cpenHeapH(bMeTI/IquKas{ M0 uTOraM TCKYUICTO KOHTPOJIA YCICBAECMOCTH W CEMCECTPOBOIO

sk3ameHa. [lpu ycnoBuM ciaum MepomnpuATHN KOHTPOJBHBIX TOYEK 1-5 HAa MOJOKUTENbHYIO
OIICHKY.



Jns  oneHku
OLICHUBAHUSL.

MPOMEKYTOYHON aTTeCTallMd MCIONb3YeTCsl TpaJAULMOHHAS IIKajia

Ilepuon Tekyuiei
arrecTalnu

TeKylIeil/mpoMe:KyTOYHOM

Bunni Bausinue omeHKH TeKylen
aTTecTALMHU HA OLIEHKY

aTTecTaluu NMPOMEKYTOUHOM aTTeCTAIUH

KontponpHas Touka 1
(8 Hemens cemectpa)

KontposnpHas padora Nel

OrneHka J0JDKHA OBITh HE MEHEE 3, MHa4e
MIPOMEKYTOTHAS aTTecTarus
OLICHUBACTCS Ha 2

KonTtposnbHas Touka 2
(9 Henens cemectpa)

KomnokBuym 1, Tect

OrneHka J0o/KHA OBITH HE MEeHee 3, HHade
MIPOMEKYTOUHAS arTecTanus
OIlCHUBAaeTCs Ha 2

KonTtponbHas Touka 3
(12 venens cemectpa)

KonTponsHas padora Ne2

OrneHka J0o/KHA OBITH HE MEeHee 3, HHade
MIPOMEKYTOUHAS arTecTanus
OIlCHUBAaeTCs Ha 2

KontposnpHas Touka 4
(15 Henmens cemecTpa)

KonTtpompnas pabora Ne3,
WH/IMBU/1yaJIbHBIC 33/IaHUS

OrneHKa JobKHA OBITH HE MEHEE 3, MHade
MIPOMEKYTOUHAS aTTecTanus
OlLICHUBAcTCS Ha 2

KonTponbHas Touka 5
(16 memens cemectpa)

Komnoksuym 2, Tect

OrneHka Jo/bKHA OBITH HE MEHEe 3, MHade
MIPOMEKYTOUHAS aTTecTanus
OlLlICHUBAcTCS Ha 2

Ceccus
(20-21 nenmenu
ceMecTpa)

DK3aMeH

[To BBIOOpY, MUI YIydlIeHUs TeKylLeH
OLICHKH

Kpurepuu orieHMBaHMSI KOHTPOJIBHBIX padoT:

IIpoueHT NPpaBUJIBLHO BbINOJHEHHbBIX
3aaHui

OneHka

85-100

70-84

55-69

Menee 55

N(WwW|~|o1

4.2. Meronuyeckue MaTepuasbl Uil TPOBEIACHUS IPOMEXKYTOUHOW arTecTalliu I10

JUCITATIIINHE.

HTorosas orieHKa 0 IpeAMETY (3K3aMEH) BBICTABIIETCS CIETYIOIIUM 00pa3oM:

Onenka

Kpurepuii oueHnBanus

OTINYHO

JleMOHCTpalMss BBICOKOTO YPOBHS 0a30BbIX 3HAHUN JHHEHHOU
anreOppl M aHAJUTHUYECKOM TEeOMETpUM W YMEHUU BBIIOIHSATH
CTaHJapTHbIE JCHCTBUSA, PEIIATH TUIIOBBIE 33/1a4l C Y4€TOM OCHOBHBIX
MOHATHM, BbIOMpaTh Haubosiee 5(GQEKTUBHBIE METOAbl pPELICHUS
OCHOBHBIX THIIOB 3ajay, BJaJE€HUE HaBbIKAMH M IIPUEMaMU Ha
BBICOKOM ypOBHE. B wacTHOCTH, HaHO omnpeneneHue, JA0Ka3aHbl
CBOMCTBa (MJIM TEOpEeMbl), IPUBEACHBI YacTHbIE ciydau. [IpaBuibHO
penieH npumep

Xopo1o

B nenom ycnemniHoe, HO coneprKaiiiee OTAeIbHbIE MPOOeNbl BIaJeHUE
0a30BbIMH  3HAHUSIMU JIMHEHHOW anreOppl W  aHAJUTHYECKOU
TEOMETPUU U YMEHUSAMU BBINOJIHATH CTAHIAPTHBIE NEHCTBHUS, peLIaTh
TUIIOBBIE 33/1a4l C YYETOM OCHOBHBIX MOHSATHH, BbIOMpaTh Haubosee
5pQeKTUBHbBIE METOAbl pEIIeHUs] OCHOBHBIX THIOB 33aad. B




YaCTHOCTH, JIaHO  OIpEeIeNeHHe, TNpPUBEIEHBl CBOMCTBA  WJIHU
(bopMyTHpPOBKH TeopeM (IOKa3areabCTBa COMAEPKAaT HETOYHOCTH),
paccMOTpeHbl YacTHbIE ciaydan. [IpaBuibHO peleH npumep

VYI0BIETBOPUTEILHO

YactuyHoe, (parMeHTapHOE BiIaJeHUE Oa30BBIMH  3HAHUSMU
JUHEWHOW aireOpbl W aHAIUTUYECKOM TEeOMETPUU H YMCHHSIMHU
BBITIONHATh CTaHJAPTHBIEC JCWCTBHS, pelIaTh THIIOBBIC 3a7a4dl C
Y4E€TOM OCHOBHBIX IIOHSATHH, BBIOMpaTh Hambosiee 3PGEeKTHBHBIC
METO/Ibl PEIICHUS OCHOBHBIX THIIOB 3aja4. B 4acTHOCTH, MPUBEICHBI
CBOMCTBa WU (OPMYIUPOBKU TEOPEM ([IOKA3aTEIbCTBA C OMIMOKaMU
WM HE TOJIHBIC), PACCMOTPEHBI YacTHBIE cliydau. [IpaBuiibHO pereH
puMep

HeynosnersopuresbHO

OOyuaromuiicss WMEeT CYIIECTBEHHbIE NPOOENTbl TIO OTACIHHBIM
TEOPETUYCCKHM  pa3fesiaM  CIeNUAIbHOW  IUCIHMIUIMHBI U
JEMOHCTPUPYET HU3KHI YPOBCHb BIAJCHUS O0a30BBIMU 3HAHHUSIMHU
JUHEWHOW anreOpbl W aHAIMTUYCCKOM TEOMETPUU W  YMEHHSIMHU
BBIIIOJHATL CTaHAAPTHBIC HeﬁCTBHﬂ, pelmiatb THUIIOBBIC 3adayu C
YY4ETOM OCHOBHBIX TMOHSITHHA. B 4YacTHOCTH, OTBET HE COACPIKUT
TEOPETUICCKOHN YaCTH W/ HE PEIICH MPUMED






