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1 MacnopT ¢hoHAa OLLEHOYHbIX CPeacTB

1.1 O6bnactb npumMmeHeHusa poHAa OLIEHOUYHbIX CPeAcTB

®PoHA OLEHOYHbIX CpedcTB npefHasHayeH And OUeHKU pe3ynbTaToB OCBOEHUS
ancumnnundbl EH.01 3nemeHThl BbiCLLEN MaTEMATUKMN.

1.2 Pe3ynbTaTbl OCBOEHUA AUCLUNIINHBI

B pesylibTate KOHTPOA U OLEHKN MO ANCUUNIIMHE OCYLLECTBITIAETCA KOMIMJIEKCHaA

npoBepka 4YaCTU4HOro OCBOEHUA crneayrLuinx I'IpO(*)eCCI/IOHaJ'IbeIX KOMMNeTeHLUNN

cornacHo y4yebHomy nnaHy:

2 ﬂepequb OLEeHO4YHbIX cCpeacTB n KputTepnn oueHnBaHusA

Kop, YMeHus 3HaHuA
MK, OK
OK 01 Yo 01.01 pacnosHaBaTb 3agadvy n/unu | 3o 01.01 akTyanbHbIi NpodeccuoHanbHbIN 1

npobnemy B  npodeccnoHanbHOM
n/vnn coumanbHOM KOHTEKCTE;

Yo 01.02 aHanuanpoBaTtb 3agavy u/mnm
npobnemy n BbliAENATb €€ COCTaBHbIE
yacTy;

Yo 01.03 onpeaensitb aTanbl peLieHus
3agauu;

Yo 01.04 BbisBnATe M 30HEKTUBHO
nckaTb WHdopmauuo, Heobxoanmyro
ans peLueHus 3agaum nunn
npobnemsi;

Yo 01.05 cocTtaBuTb NnaH AencTBus;
Yo 01.06 onpenenntb Heobxognmble

pecypchl;

Yo 01.07 BnageTb akTyanbHbIMU
MeTogamMu paboTbl B
npogeccuoHanbHon n CMEXHbIX
chepax;

Yo 01.08 peann3oBaTb COCTaBMNEHHbLIN
nnaH;

Yo 01.09 ouenvBaTb pesynbtaT U
nocneacTeusi CBOMX JEencTBumn
(camocToATENBHO MM C MOMOLLIbIO
HaCTaBHWKA)

coumanbHbIN KOHTEKCT, B
npuxoguTcs paboTaTtb U XUTb

30 01.02 0CHOBHbIE UCTOYHMKN MHGpOpMaLMM
N pecypcbl AN pelleHns 3agad u npobnem B
npodeccuoHanbsHOM  u/mnn  coumanbHOM
KOHTEKCTE;

30 01.03 anropuTmbl BbINOMIHEHNUS paboT B

npodeccrnoHanbHOM U CMEXHbIX 0bnacTsx;
30 01.04 MeToAbl paboTbl B
npodeccnoHanbHOM U CMEXHbIX cdepax;

30 01.05 cTpykTypy nnaHa ans pelueHus
3agjav;

30 01.06 nopsi@OK OLEHKN pes3ynbTaToB
peLueHunst 3agad npodeccnoHanbHoON
AeATenbHOCTH

KOTOPOM

2.1 K oueHOYHbIM CcpeacTBaM TEKYyLLEro KOHTPOJIA yCrneBaeMoCTN OTHOCATCA:

- Tunn4Hble 3agaHna ons NPaKTU4YeCKNX 3aHATUN.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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2.2 K oLeHOYHbIM cpeacrtBam Ans npome)KyTquoﬁ aTtrectTalun OTHOCATCA.

- NepeyeHb BONnpocoB A ,qmb(bepeHu,Vlaanoro 3ayeTa.
2.3 KpI/ITepI/II/I OLUEHKHN pe3yribTaTOB OCBOEHUA AUNCLUNJINHDI

KpI/ITepI/II/I oleHnBaHUA TeopeTn4eCKunx 3HaHUN:

«Omnuy4Ho» - cTaBUTCSA, ecriv oby4aroLuncs:

a) TOYHO hopmMynMpyeT OTBETbI HA NOCTaBMEHHbIE B 3a4aHUN BOMPOCHI;

0) paet npaBuribHble OPMYSIMPOBKM MOHATUA N TEPMUHOB MO WN3YYEHHOMW
ANCLMNIINHE;

B) AEMOHCTPUPYET MNOHUMaHWE MaTepuana, 4YTO BblpaXaeTcsas B YMEHUU
obocHoBaTb CBOW OTBET;

r) ceoboaHo obobuaet n anddepeHumMpyeT NPU3HaAKU U MOHATUS;

A) NpaBUbHO OTBEYaeT Ha AOMONHUTENbHbIE BONPOCHI;

e) cBobogHO  Bnageetr  peybld  (AEMOHCTPUPYET  CBA3AHHOCTb U
nocrefoBaTeribHOCTb B U3MOXEHMM) U T.M.

«Xopowo» - CTaBUTCS, ecnn obyyarLnnca aaeTt oTBET, yOOBNETBOPSIOLWUN TEM
xe TpeboBaHMAM, YTO U ANA OTMETKU «OTMIMYHO», HO OOMNycKaeT eAuMHUYHbIE OLnBKN,
KOTOpble CaM e UcnpaesndeT nocne samevaHus npenogasartens.

«Y0osriemeopumersibHO» - CTaBUTCS, €CN 0ByYaloLLNNCA AEMOHCTPUPYET 3HaHNe
1 NOHNUMaHWE OCHOBHbIX MOMOXEHUA AaHHOW TeMbI, HO:

a) HETOYHO M HeyBEepeHHO BOCMNPOU3BOAMT OTBETbI Ha NOCTaBMEHHbIE B 3a4aHUK
BOMpPOCHI;

0) DaeT HeTOYHblE (POPMYNMPOBKN MOHATUA U TEPMUHOB;

B) 3aTpyaHsieTca obocHoBaTb CBOW OTBET;

r) 3aTpyaHaeTca o606wnTb nnn gudpdepeHumpoBaTb NPU3HAKK U MOHATUS;

[) 3aTpyaHAeTCA Npu OTBETax Ha AOMNOMHUTENbHbIE BOMPOCHI;

€) usnaraet maTepuan HegoCTaToO4HO CBSAI3aHHO WM NocrneaoBaTeribHO C YacTbiMU
3aMMHKaMu1 1 nepepbiBaMn u T.10.

«HeydosnemeopumensHo» - CTaBuUTCA, ecnn oOy4valolmnncs OeMOHCTpUpyeT
He3HaHue UnNn HernoHMMaHue 6onbLuen YacTn COOTBETCTBYIOLLIErO pa3aena.

Kputepuu oueHMBaHUA NPakTU4ECKUX YMEHUN:

«Omnu4Ho» cTaBUTCS, €Ccrnv oby4varoLmnIncs:

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauemycs e 1C: Konnedx
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a) ymeeT noaTBEPAUTb HA NPUMEpax CBOE YMEHUE MO BbINOSIHEHWIO NOSy4YEHHOro
NPaKTUYECKOro 3aJaHuns;

6) ymeeT aprymeHTMpoBaTb CBOM AEWUCTBUS MPU BbINOMIHEHUN MNPAKTUYECKOrO
3apaHus;

B) uenecoobpa3Ho UCMoNb3yeT TeopeTUdecku maTepuan And BbIMOSHEHUSN
3agaHus;

r) NpaBWNbHO WUCMONb3yeT Heobxoaumble NpuUeMbl, MEeTOAbl, WHCTPYMEHTbI W
Apyrue pecypchbl;

A) AEMOHCTpUMPYeT yMeHue AeWCTBOBaTb B CTaHAAPTHbIX WM HeCTaHAapTHbIX
npoceccrmoHanbHbIX CUTYauusix;

€) rpaMOTHOE COCTaBfieHMe [OOKYMEHTOB, OTHOCSLMXCA K NpodyeCcCUoHanbHON
AEATENbHOCTM U T.1N.

«Xopowo» - CTaBWUTCH, ecnn OobyvaloLlMncs OeMOHCTpUpPYeT MpaKTuyeckme
YMEeHUs, yooBreTBopsowme Tem xe TpeboBaHMAM, YTO U ANA OTMETKM KOTIIMYHOY», HO
ponyckaeT efuHUYHble Herpyoble OWWnOKW, KOTOpble CaM e WucnpaBnseT nocne
3amMedaHusa npenogasatens.

«YoosnemeopumernibHO» - CTaBUTCSA, ecnn obyyawwminca obHapyxuBaeT
NpakTU4eckne yMeHusi, Ho:

a) 3aTpygHsieTcs nNpuMBEeCTUM MpuMMEpbl, NoATBEpPXAallmne €ero  ymMeHus,
NCNONb30BaHHbIE B MPOLECCE BbIMOMHEHNSI NPAKTUYECKOro 3a4aHUS;

6) HenocnepoBaTenbHO ApPryMeHTUPYeT CBOM OENCTBUS, MPEAnpUHSTbIE UM B
npoLecce BbIMNOMHEHUSI MNPaKTUYECKOro 3adaHus; aprymMeHTbl, OObsACHALWME ero
AENCTBUSA, NpeanpuHATBHIE UM B NPOLLECCE BbINOMTHEHNSI NPAKTUYECKOrO 3a4aHUS;

B) HeLenecoobpasHO MCMOoMnb3yeT TeopeTUYecKUn MaTepuan Ansi COCTaBNeHUs
nnaHa BbIMOSTHEHNSI NPAKTUYECKOrO 3aaHNS;

r) nsanaraet maTepman He4OCTaTOYHO CBSI3aHO M C MOCNeA0OBaTENBbHO C YacTbiMM
3aMWHKaMu1 1 nepepbIBaMu;

A)  UCNbITbIBA€T  3aTpydHEHUS B OEWUCTBMAX  MNpU  HecTaHOApTHbIX
NpodEeCCHMOHarnbHbIX CUTYaLMAX U T.1.

«HeydoesnemeopumernbHO» - CTaBUTCA, €cnv obydarowmimnca gonyckaeT rpybble
HapyLeHNsa anroputMa LENCTBUS MM OWMOKKM, BReKylime 3a cobon BO3HMKHOBEHME
oTpuUaTenbHbIX MOCNEACTBMI Ans 060pyaoBaHUSA, OKPYXXalLen cpedbl U 3Kunaxa
cygHa, unu (1) oTCyTCTBME YMEHUS OEeWCTBOBATb B CTaHAAPTHbIX NPOdeCcCUOHanbHbIX

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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cuTyauunax, MJ'IVI(VI) OEMOHCTPpUMpyeT He3HaHune WM HenoHnMaHune Gonblwen 4vacTtu

COOTBETCTBYHOLLEro pasaena.

valTepvm oueHunBaHuUsA No agucuumniinHe B d)opme TeCTUpoBaHuA:

«OTnn4yHo» - 81-100 % npaBunbHbLIX OTBETOB;

«XopoLlo» -

61-80 % npaBuUIbHbLIX OTBETOB;

«YpoBnetBoputenbHo» - 41-60% npaBunbHbLIX OTBETOB;

«HeynosneTtBoputenbHo» - 0-40% npaBunbHbIX OTBETOB.

3 OueHO4HbIe cpeacTBa TEKYLLEro KOHTPONSA U NPOMEXYTOYHOM aTTecTauum

KOHTpO.ﬂbeIe BOMNPOCHLI K NPAaKTU4€CKUM 3aHATUAM

3x2 —7x+2
1. lim

oi3x +11x—4
3 4x3 — x2

2. lim 352 ¢
X—>00 X3

3. lim 5—x

X5 ——m
3—42x-1
4. lim(y/x* +4x —x)

X—>0

. X
lim
x>0 sin 3x

lim(1+ 1 X

2x

. COSX—cos3x
lim_—~—~ ="
x—0 2x2

1

lim(1+4x)>2
X x-0

MNMpakTnyeckasn paborta

BbiyucneHue nipedernos

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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MpakTnuyecKan pabora
BbiyucneHue npou3so0HsbIX
1. Bbl4MCITL MPOMU3BOAHYIO CNOKHOW PYHKUM 1y 7 = 4/x3 — 4.

2x® —3x+4

2. BbluncnnTb NPOM3BOAHYIO B TOUKE Xj =3—1_ ecm ¥ =52

X , —3x+2. Berunciure ee 3Ha4YCHUE NPHU
3. HaliauTe nponssoaHyto pyHKummn ¥ =— —0,5x

x=-2,4. 6

X o
4. NaHa yHKUMA y= (2x—3)' - Hangure y’(4)+ y(4).

5. Haitgute ¥' (0), ecan 3e* —cosx

y:
x—=5

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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6. HaiAT nponssoaHyto cnoxHol dyHkumm y = (In(x* + 1) — 6cos®x)” B Touke x = 0

MpakTnueckas pabora

lpou3eo0HasA u e€ npunoxiceHus

1. 3aKOH ABUKEHMA 3a[aH YPaBHEHNEM

B
S=4t%4 n +t 4 1 (M). BoiuncauTh ycKopeHe B MOMEHT BpeMeHH 2 CeKyHAbI.

i
3. CocTaBUTb ypaBHeHMe KacaTeslbHOi B Touke Xg = 2, ecm ¥ = 3+ 3x,

V= 3 + 2x° —4—x3;

2 +2
y =
h lx 5
— 3 2
r=-x° —-x°+6x

Y 3 2

3. NcchepoBaTtb GpYHKLMM C MOMOLLbIO MEPBOM M BTOPOM MPOU3BOAHbIX:
1

v = —§x3+xz—1

1 1
_1.3 2

r=-x” + 2x° — -

Y =3 3

y=x>—6x>+9x—3

4. CocTaBUTb ypaBHEHME KacaTe/IbHON M HOpManu:

a)y = 6%; B TOUKe A(—4;10),

- x

6) Y = Vo — x4 yke ¥ = —1,

5. HaliTu yron Hak0Ha KacaTeNbHOM npoBeAeHHoM K napabone ¥ = 3 + 2x — 4x” g
TOuKe Xp = 2,

6. 3aKOH ABWMXKEHWSA 3aaH YpaBHEHUEM

S=4t*+ % + t + 1 (). BRIYMCIUTE CKOPOCTH M YCKOPEHUE B MOMEHT

BpeMmeHu 3 cekyHabl. 7 Temo maccoi M = 12x:z nmkeTcs NpAMOIUHEHHO
o 3akony 5 = In (5t + 4). Haiitu kMHEeTHYECKYIO SHEPTHUIO Teja yepes 3
CEKYH/IbI I10CJIe Hayalla ABM)KCHUS.

MpakTuyeckas pabora
BoiyucneHue HeonpedeneHHozo UHMeepana oCHoB8HbIMU memooamu

1)
J(8x* —15x* + 7x — 9)dx

2x® + 3 -4
[ ———

xE

dx

3) [ (x* —3)% - x%dx

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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a) [VeX +5-e"dx
5) [(10 — 2x) - cosxdx

[ x? - Inxdx

MpakTuuecKan pabora

BbluucsieHue onpedesneHHbIX UHMe2pasnos, NpusnoxeHus onpedeneHHo20
uHmezpana

1) I(4x3 —6x% + 2x +1)dx
1

3 dx

2) J‘3x+4

3) BbluMcanTb Naowaab Gpurypbl orpaHMYeHHON ANHUAMM
y=x*—-x-2,y=0.

2

4) CKopocCTb 3a7aHa ypaBHeHnem v =6t2 +4t +5 (m/c). Bblumcantb nyTb,

NPONAEHHbIA TOYKOM 33 YeTbIpe CEKYHAbI U 33 BTOPYHO CEKYHAY.

5) BbluncnmTb naowagb Gurypbl, orpaHUYeHHOM AIMHUAMM
y=x*—-x-2,y=0.

6) BbluMcnntb 06bem Tena, NoNy4eHHOro BpalLeHnem BoKpyr ocu OX ¢urypei,
OrpaHMYEHHOM NNHUAMM:
y=2x+3,

x=1,x=2,y=0.

7) CKopoCTb 3afaHa ypaBHeHnemM v =24t —6t2 (m). BblumcanTb NyTb
NPOMAEHHbIM TOYKOM: a) 3@ TPU CEKYHADI; 6) 33 BTOPYHO CEKYHAY; B) OT HaYana
OBUXEHUA 00 OCTaHOBKM.

8) Bbluncantb paboTy, coBepLIaemMyto Npu CaTUKM NPYKMHbI Ha 0,03m, ecnun
Ans cxKatma ee Ha 0,02m 6bina 3aTpaveHa pabota 304K

MpakTuyeckas pabora

YacmHole npoussooHsble

1. Hatitn obnactb onpeaenenma GyHKUMKU. N306pa3mnTb pelleHne Ha KOOpAMHATHON
NIOCKOCTH.
—
z=4/24+x—y-In(1+ x)

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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1)

2)

3)

4)

2. BblumcnuTb npegen.

—_—
Ay +1-1
lim ———
=0 2xy
¥=0 -

3. BbluMCcAnTb YacTHble NPOM3BOAHbIE MEPBOrO U BTOPOro NOPAAKaA.
z=6xy® —5yix* +3xy— 4y +x

4. Hangute nonHbit anddepeHuman pyHKUUM ABYX NEPEMEHHbIX NPU

3a/laHHbIX YCI0BUAX. Z = x°y* — 3xy + 6x, ecn

.'1':2, }J’:—E’ dx:ir d}:’:—l
5. UccnepoBaTb PyHKLMIO ABYX NEPEMEHHbBIX HA SKCTPEMYM.
z=x¥—2y*—-3x+6v+1

MpakTHuyeckan pabora

BoiuucneHue 080LiHbIx UHmMeepanose

1 3
g g
V= ULJIQ%I}qu&Zl T .}’)dx

JI, xdxdy
y=0x=1y=2—xy=x"

MpakTHuecKan pabora
OnpedeneHue cxodumocmu psoo8
1) 3anuncatb NATb NEPBbIX YNEHOB PALA, ECN
(—1} n+l

U =
"o2n—1
2) 3anucaTb NOC/NEA0BaTE/IbHOCTb YACTUYHbBIX CYMM PAAaA, €CN
o

D i
4nf—1
n=1

3) JoKasaTb pacxoaMmMocCTb pAaa, NONb3yACb AOCTATOYHbIM NPU3HAKOM PAaCXo4NMOCTU

! + * + i + -t n* +
9 13 17 idn+ 5
4) iccnepoBaTb pag, Ha CXOAMMOCTb C MOMOLLbIO Npu3HaKa Janambepa
2" -nl
5?‘!
n=1

5) UiccnenoBaTtb Ha CXOAMMOCTb 3HaKOUYepeayoLMIACA PAL, NONb3YACh NPU3HAKOM
D
u, =—
"oni4q
[lokymeHm ynpasnsemcs npoepammHsiMu cpedcmeamu 1C: Konnedx
Mposepb akmyansHOCMb 8epcuU Mo opuauHary, XxpaHswemycs 8 1C: Konnedx
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NelbHunua

MpakTnueckas pabora

PeweHue dughghepeHyuanbHbIX ypasHeHUl nepesozo U 8Mmopo2o nopsaoKa

1) Haiitv obee pewwerne Y ¢ pasgeneHHbiMi nepementbimu 2ydy = 6x3dx,
2) Hantu obuwee peweHune Y ¢

pasAenaoWyMmCcA NnepeMeHHbIMM

3xdy = y2dx,

3) Hantun yacTHoe peleHune Y

y' =12x2 —7x 4+ 3, ecmy(—1) = 2.

4) Haittn obuiee peluerne JIOAY c nocToaHHbIMU KoaddmineHyammn30y = 0
5) HaitTn yactHoe pelwwexue Y v =1, om2 npux = —1
1) Haiitn obuiee pewweHne 4Y

6) Hantn yacTHOe pelueHune Y , €CNn
7) Hantun obuwiee pewenune JIOY ¢ NOCTOAHHbIMU KO3bOULIMEHTAMMU.

8) Haritn yactHoe pewenwne 100y
}:r” — 5}# +16y =0 ecmy = 1;}’“ =2

npux = 0,
P v =8x+10
x-y —4xy+2=0
y'=2x—-3 v=—1yv' =3 nopux=-2

y'—y'—30y=0

MpaKTuueckas pabota
Onepayuu Had mampuyamu

1. Ana matpuuy A mn BHaHTM:(A+B)T; (A—B)T; 2B-3A; A-B+B-A;
(2 4 1) (3 1 2)
A=|-2 -3 2luB=[6 3 -l

1 5 8 8 —|4 1
\ ) \ )
2. Haittm |A - B

(2 4 1y (3 1 2]
A=|-2 -3 2|B=|6 3 -1

1 5 8 8 -4 1

\ )\ )

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauemycs e 1C: Konnedx
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3. [JokasaTb, ABNAIOTCA M MATPULLbl 0OPATHBIMM MO OTHOLLEHUIO APYT K Apyry
2 3 1 -3
(—1 1) " 3(1 2 )
4. Ansa maTpuLbl A HaliT1 06paTHYIO M NpoBepUTh, YTo A™1 - A = E,
(8 3-2)

MpakTHuyecKan pabora

PeweHue C/T1Y pasHeimu memooamu

1. PewnTb cuctemy meTogom Kpamepa
Xy — 2%, +2x; = =5
2%, +2x,—x3=17
—2X; — X, +2x;=—6
2. PewnTtb cuctemy metogom lNaycca
Xy — X, +X3—%x, =5
2%, +x, —x3 =—1
—x; +2x, + x; +x, =5
1 — 2%, +2x3—x%x, =28
3. PeweHwne C/TY
(5x; —3x, = —2
MaTPUYHbIM | 3x, +x, = —4
10x+y+4z=1
x —2y—7z=-3
2x+y+5bz=20
0)I[IpakTrueckas pabora

MeToA0M a)

Aelicmeus c sekmopamu

1) HaitTn AE, eCMA(—2; 5 6) UB(1;0;—3)-

2) faHo: g = {—4;2; —&}, b =1{7:1;0}, c={1,-1;2}. Haittu 3@ — 2b + 4¢.

3) HanTn HanpaBAAOLLME KOCUHYCbI BeKTOpaMr@fﬁ,edﬂA My(4;1; —2Mm

4) Haittn koopanHaTsl cepeant AABC, ec;ﬂiﬂ@??%ﬁ"ﬂﬂﬁ -2;-1)

5) Qano: @ = {9;7;—4}, -’J—{ 5;1;6}. Haitn @ - b mee.

6) aHoﬂ,—{'l 25}b—{34ﬂ} HaMTMzﬂ — 44 - b+5b‘

7) —3 1 -1.5@2: -4 ‘1) Haittu [NMHY oTpe3Ka AB.

8)&=1-3j+k. b=-20+F Haiitn koopanHaTbl BekTopa & — b,

9) 4(0: =1; 2), B(~1; 4:3),€(~2:1: 0),D(~1: 0: 3), Hajirin koOpAMHATHI BeKTOpa M = BA + CD,

10) &= =1:1), b= (2:1; =307 = 2d - 35 Haiin gauHy sektopa ™.
1 d = —d + 35, Hatira [d].
)@=30_4f, B=20+7+3Kk
12) 3= (3. 4. —1), 5 = (5: —3: 3). [TpOBEPUTbL NEPNEHANKYNAPHOCTL BEKTOPOB.

lal = 4, |£’| =3 ‘i{fh yMéIS-Im ynpaensemcs npozpaMmmHbimMu cpedcmeamu 1C: Konnedx

lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauemycs e 1C: Konnedx
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13) HaiiTh ckansapHoe Npov3BeAeHMe BEKTOPOB & ¥ b,
d=20-2j4) =3] -4k -1, Haittn @ - B,
15)‘1&%%“ yron mexay BexkTopamu & = (=4 2:6), b= (1;3: 7).
16) Mpu Kakux 3HaueHns B Gedighal = (=33 2 7) 6yAyT KONAMHeapHble?

17) DaHbl KOOPAMHATBI BEPLIMH Tpeyroanﬁ';(ElA%é-:]’B{z‘_1: 0), €(~4;2; -3).

HaiiTn nepumetp TpeyronbHuka ABC, yron <€ u aanHy meguanbl AM.

MpaKTnueckas pabora

YpasHeHue npamoli Ha naockocmu

1) CoctaBuTb M NOCTPOUTb YpaBHEHWE MNPAMOM, NpoxoAAllen uyepes
o —%
TOYKY My(1;1) Y nepneHanKynapHoii sektopy n = (—3; 2).
2) CocTaBWUTb ypaBHeHMe MpPAMOIA, npoxoaslleii yepes Touky Mg(—2;3) u
nepneHAMKynapHoii sektopy AB, ecnn A(—5; 2) n B(1;4),
3) TMpeobpasosaTb 3aAaHHOe ypaBHEHWE MPAMOW K ypaBHEHWIO NPAMON B

oTpe3Kax:
2y +3y+6=0

4) CocTaBUTb 1 NOCTPOUTb ypaBHEHME NPAMOI B OTPE3KaX, eC/ OHa
nepecekaeT ock KoopAMHaT B Toukax A(3; 0) n B(0; —4).

5) CocTaBUTb M MOCTPOUTL ypaBHEHME NPAMON, NPOXoAALLEi Yepes Hayano
KOOpPAWHAT, ecnun eé yrnoBon KoapPpuumneHT k = 4,

6) Hantn yron HaknoHa K ocn Ox npAmoii
Jx+5v+20=10,

7) CocTaBUTb M MOCTPOUTL YpaBHEHME NPAMON, NPOXOAALLEl Yepes TOUKY
A(1; =5) v umerowwel yrnosoi koadpuumeHt k = 3.
8) CocTaBWTb ypaBHeHMe NPAMOIL, Npoxoaatlei yepes Touky (3; 2) n

obpasytowei ¢ ocbto Ox yron 45°.
9) CocTaBUTb 1 NOCTPOUTb YpaBHEHME NPAMOIA, Npoxoaalleit yepes Toukn A(3; —2) u
B(4;—-1).

MpaKkTuyeckas pabora

Kpuebie mopoeo nopsadka

1) CocTaBuUTb ObLLEe ypaBHEHME OKPYXKHOCTH ¢ LeHTpom B Touke O(—252) n

paguycom R = 3. MocTponTb OKPYKHOCT.

2) HaliT KOOPAMHATbI LEEHTPA M PaANYC OKPYKHOCTU, ecin X~ + 2x -|'ﬂ}’2 —35=0

3) Haittn koopamHaTbl GOKYCOB M IKCLEEHTPUCUTET afmnnca, ecan  16x~ + 25y —400 =10

4) HallTu LeHTp, OcH, BepLUMHbI, GOKYCbl, IKCLLEHTPUCMTET M aCMMNTOTbI
runepbonbl, ecnn eé ypasHeHme 16x° — 9y~ — 64x — 54y — 161 =0,

5) Halitn BeplumHy, GOKycC, OCb U AUpPEKTPUCY Napabonbl, eciu eé ypaBHeHUE
y:42y+4x—11=0,

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauemycs e 1C: Konnedx
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3) j(4x3 —6x2 + 2x+1)dx
1

3 dx

" 4) J.3x+4
5) BblumcanTtb nnowaab pUrypbl, orpaHUYEHHON TINMHUAMM
y=x*—-x-2,y=0.
6) CKopoCTb 3aaHa ypaBHeHnem v =6t2 +4t +5 (m/c). BbluMcAnUTb NyTb,
NPOMAEHHbIN TOYKOM 33 YETbIpPe CEKYHAbI M 32 BTOPYHO CEKYHAY.

3aaaHuA ANA ayaUTOpHOM paboTbl

1) UccnepoBaTb GYHKLIMIO HA MOHOTOHHOCTb M TOYKM SKCTPEMYMA:

1 5
y = Exz —Exz +6X+4

1

y=§x3—2x2+3x—3

y=x*—4x+8
1 1

_ 3 2

y=-x"+x“+52

3 3
;) MccnepoBatb d)VHKLl,Ml'O Ha BbINMNYKAOCTb N TOYKUN I'Iepel'l/l6a:

y=4x3+12x* -5
y=4x3 - 12x°+7

3) UccnenoBaTb GYHKLMIO ABYX NEepPEeMEHHbIX Ha SKCTPEMYM:

z=x* —4y> —2x+12y

z=x3-2y%? -3x+6y+1
z=-3x> —=3y? +6(x—y)

z=x* —4y> —2x+12y

4)BblMMCAUTb HeonpeaeneHHbIN MHTerpaa MeToA0M MHTErPUPOBaHMA MO YaCTAM:

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauemycs e 1C: Konnedx
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[5-(1-6x)- e*ax
[3-(4x+5)-e*dx

:4-(6x+ 7)-exdx

[2.(3x+1)- e¥dx

i)l Bbluncamntb OI'IpeLI,erIeHHbIﬁ MHTErpaa MeTogomM 3aMeHbl HEDEMEHHOVII

I5X3 . (X4 —5)3dx
-1

_[ZXZ : (x3 +3)5dx
-1

3
J3x-(6—x2)4dx
2

6) BblumMcantb naolaas Gurypbl orpaHUYeHHON ANHUAMM:

y=x’>,x+y—-2=0

y:X2 —4x+4 |, y—4=0

y+x>=0 y+1=0

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUU No opuauHany, xpaHsauemycs e 1C: Konnedx
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y=(x+1)", y=0ux=0

7) Havitn yactHoe pewenne anddepeHunanbHOro ypasHeHumsa |l nopaaka:

y’ :4X_7;HY: y=1,y’=—2,X:0

Yy =5x+1.ny:y=1,y'=-2,x=0

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUU No opuauHany, xpaHsauemycs e 1C: Konnedx



!

y =
2X+2.wyy=1,y'=-2,x=0

y=1,y'=-2,x=0
3agaHusa AnA NpoMeXyTO4YHOro KOHTpons
Tema 1.1. MaTpuubl n onpegenutenu

npaKTW-IeCKOG 3aHATHe PelleHune 3agav: Onepau,vlvl Haa MaTpuuamu.

Beluncnenveonpegenutenen. HaxoxaeHne obpaTtHoM maTpuLbl

Lleﬂbi npmoGpeTeHl/le NnpakTn4eCknx HaBbIKOB MO onepauunam

Hag ManI/lLl,aMVIXO,D, 3aHATUA:

1. OpraHuM3aunOHHbIN MOMEHT
2. YCTHbIN opoHTarbHbIN ONPoOC
[Monb3yACchb KOHCNEKTOM JIEKLNN U pEKOMEHYEMON NUTepaTypon OTBETUTL Ha

BOMPOCHhI:

* YTO Ha3bIBaOT MmaTpuuen?
» Kakne matpuubl Ha3bIBalOTCA NPSIMOYTrofibHbIMU? KBaapaTHbIMU?
» Kakne matpuubl Ha3biBalOTCA paBHbIMU?
* YTO Ha3bIBaOT rNaBHOW AMaroHanbo MaTpuyubl?
. Kakas kBagpaTHasi maTpuua HasblBaeTCs AuMaroHanbHON?
HyneBon? €ANHNYHOW ? TPaHCMOHMPOBAHHON?

TPeyronbHON? CTyneH4yaTon?

. Kakvne npeobpasoBaHus maTpuubl Ha3biBaOTCH aneMeHTapHbiMM? Kak
npUBECTM MaTpuLy KCTyneH4yaTomy Buay? (npumep)

. YTto HasbiBalOT cymmon matpuy? B yem coctomTt obszaTensHoe
YCINOBME CYyLLIECTBOBAHUACYMMbI MaTpuL?

. Kakumn cBonctBamun obnagaet cymma matpuu? (npumep) * Yto
Ha3blBalOT NPoOn3BEAEHMEMMATPULLI HA YnMCno? (Npumep)

 YT0 HasbIBalOT Nnpou3BeaeHnem Asyx matpuu? Kak Hantu npounsseneHme aByx
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MaTpuuy?
. B yem coctont ob6sA3aTensHOE yCroBme CyLeCcTBOBaHMUS

npousBegeHna matpuy? Kakummnceonctesammn obnagaeT nponsseaeHune

mMaTtpuy? (npumep)

. UTo HasblBalOT onpegenutenem KBagpaTHOWM MaTpuubl?

onpegenuTenemMm BTOPOro nopsaka?onpegenurenem TpeTbero nopsiaka?
» Kakumn cBonctBamn obnagaet onpegenutens?

. B yem coctouT MeTon TpPeyrofibHUKOB OS5 BbIYUCIIEHUS

onpegenuTens TpeTbero nopsigka?(npumep)

3. BbINoAHeHME NPAKTUYECKUX 3a4aHWI:
I. Haiitn nuneiinsle komOuHauun marpun: a) A - C +B; 6) 5A + 3B - 7C, ecom:

(3 7 4) 1 0 2) f4 2 10
4=  B=| LC= |
1 5 2 6 4 3 7 3 5)
2. Haiitn A - B, ecnu:
I.-'.l _4\.. Il'] 3-\'
a}_-i=| B=|= —|:
6 9 ) L2 5
2 -5 1) "3
G)A=|9 0 -3[B=|1 |
2 1 4 -2

3. Brinonuurte gedcrsng Han Mﬂ'l'PllLl.ﬂMH:

3411534131241
2 1 5|2 =1 0 1[+|5 0 |-

01 31
6 4 112 0 1 3) {1 -4

Tema 1.2. CnctemMbl NIMHENHBIX YPaBHEHWI

lMpakTnyeckoe 3aHATNE PelueHne cnctem NMHenHbIX ypaBHEHUI

Llenb: npnobpeTeHne NpakTMYeCcknx HaBbIKOB PELUEHNIO CUCTEM SIMHENHbIX
ypaBHEHUN XOA 3aHATUA:
1. OpraHn3aumoHHbIN MOMEHT
2. PeweHune 3agay Ha Temy: «CnCTEMBI NMIMHENHBIX YPABHEHNNY
1. JaHa cuctema NuHenHbIX ypaBHeHu. Pewwmnte ee 1) metogom Kpamepa; 2)
meTogom [raycca.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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J21.+.1::+_11. =T
1.1 2xy + 3, 4+x5 =1,
|3r|—1.1::+1. = 6

B + 3xy — oy = —4,
1.6 X +xy —2xy =2,

4y +x7 —3xy = -5;

| 2oy + 32, + dxy =33,
1.8:7x; —5x;

| 4x, +11xy

-

4

34

J Ix; —2x, +4x, =21,
3xy +4x; —2xy =9,

|2::| — X2 — X3 =1k

I-.g | .'I'|—4.T:—.1.';=L=I.

J 2y, + 3w, +4x; =12, 1.10 5x, +4x; =20,
Tx; —5x: +3x3 = —33, l Jory — 2y 4+ 5xy =2,
| 4y +  xy =-—T;

1.11 3x, —

dx) + x: +4xy =22;

1.13 [2x; — 2y + 225 =10,
J-lx|— xz &+ dxy =19, 114 J4x + x, +4x; =6,
Ax; — xz+2x; =11 | x+ x,+2x; =4
| XNy + X £+ 2x;=¥H;
1.15 JEJ,— Xy —3x; =9,
JZ:.:. — X3 +2x5 =8, 1165 x, +5x, + x; =20,
Xy + Xa+2xy=11, Ix 4dx, +2x, =15

J 3x 4+ x1 4+ xyg=-—4,

— 3xy +23x, + 63, = 36,

1.17 J—3.1.'| +5 x, +0xy, = -8,

JE-"-': — X3 —3x; =0 1.18 I, + x4+ x5=-4,
docy + 4oy 4+ 2x5 =1 | x — dxy, —2xy =W
| Xy +5x, + xy =X

1.19 |32, — x4+ xy =-—11,

| X —dx, —2x, = —1%;

1.20 15x, + x, +2x; =8,

| x, +2x; +4x; =16

1.21

2x, +3x, + x, =4,
1.22.2x, + x, +3x

Jx, +2x, % X

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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nepequb BOMNpocCoOB ANA NoAroToBKU K ,D,I/Id.')d.')epeHLl,leOBaHHOMy 3aveTy

1. Matpuubl. Bugbl maTtpuy. lenctBua Hag matpuuamm, CBOMCTBa AENCTBUN. 2
Onpepgenutenun, MMHOPLI N anrebpanyeckne SOMOMHEHUS.

2. Csownctsa onpegenutenen. Teopema Jlannaca.

3 O6paTHasa maTtpuua. Teopema O CyLeCcTBOBaAHUN U € ANHCTBEHHOCTU
obpaTHOW MaTpuubl.

4 PaHr matpuubl. AnemeHTapHble npeobpasoBaHna MaTpuLbl.

5 Cuctembl m NUHENHbIX anrebpanyecknx ypaBHEHUN C N HEU3BECTHbLIMU.
Teopema KpoHekepa — Kanennu. MaTtpuyHasa doopma 3anncm cMcteMbl JIMHENHbIX
ypaBHEHUN.

6 PelweHne cnctem nuHenHbIX ypaBHEHUI: MeTo o6paTHON MaTpuLbl, METOA
Kpamepa, metoglaycca.

7 BekTop. JIMHenHbIEe onepayum ¢ BeKTopamu, CBOMCTBA BEKTOPHbLIX onepauui.
8 KoopanHaTtbl BekTopa. [1encTBMs Hag BEKTOpaMu, 3aaHHbIMU B
KoopanHaTtHou popme. InuHaBekTopa.

9 CkansipHoe npou3BeaeHne BEKTOPOB U €ro CBOWCTBaA.

10 O6bLee ypaBHEHME NPSIMON NIMHUN HA NNIOCKOCTW.

11 [MapameTpuyeckme n KaHOHUYECKoe ypaBHEHUS NMPAMON Ha NNOCKOCTM.

12 YpaBHEHME NPsIMON, NPOXoasiLen Yepes ABe 3adaHHble TOYKN.

13  YpaBHeHMe NpAMONn JIMHUN B OTpe3Kax.

14  YpaBHeHMe NpaAMOKn NUHUN C YIIOBbIM KOS PULMEHTOM.

15  Yron mexay oByms npamMbiMn. Kputepun napannenbHoCTU u
nepneHanKyNnApHOCTN OBYXNPAMbIX.

16 KpuBble BTOporo nopsiaka. KaHoHU4eckne ypaBHEHUS! OKPY>XXHOCTU, annuvnca.
17 KpuBble BToporo nopsiaka. KaHoHu4eckoe ypaBHeHue runepbonbi.

18 KpuBble BTOporo nopsigka. KaHoHnyeckoe ypaBHeHue napabonsbl.

19  Anrebpanyeckas popma KOMNNEKCHOro Yncna. [lencresna Hag
KOMMMEKCHbIMM Yncnamm Banredbpanyeckon popme. N'eomeTpuryeckas
WMHTepnpeTaumst KOMMNIIEKCHOrO Yncna.

20  TpuroHomeTpuyeckaa popma KOMMNIIEKCHOro yicna. [lencrena Hag
KOMMEKCHBbIMU YNCITaMUB TPUFOHOMETPUYECKON hopme.

21 Yuncnosble nocnegoBaTenbHOCTU, cnocobbl 3agaHua. MNpegen
nocnegoBaTenbHOCTU, eAUHCTBEHHOCTU NpeAena, orpaHUYeHHOCTb cxoasLemnca

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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nocnegoBaTenbHOCTW.
22 BeckoHeyHo Manble n 6eckoHevHO BonbLuMe nNocneaoBaTenbHOCTU, UX
ceoncTBa. CBOMCTBaACXOAALWMNXCA NOcnefoBaTeNlbHOCTEN.

23 MoHOTOHHbIE NnocnegoBaTenbHOCTU. [Npenen MOHOTOHHOM
nocnegoBaTenbHOCTW.

24  [enctButernbHaa PyHKUMS OENCTBUTENBHOM NepeMeHHON, Cnocobsbl
3agaHus. MNMpegen yHkumn. Teopema o eANHCTBEHHOCTM Npegena pyHKumm.
CeowncTtea npeaenoB yHKLUN.

25 BeckoHe4yHo Manble 1 6eckoHeyHo BonbLune PyHKUUKN, X CBOMCTBA.

26 OAQHOCTOpPOHHKUE Npeaensl.

27 CpaBHeHne B6eCKOHEYHO MarnbIX PYHKUMIA. SKBUBASIEHTHbIE BECKOHEYHO
mMarnble PyHKUMW.

28  3amevaTtenbHble npegensl.

30 HenpepbiBHble PyHKUNKU. KpuTepnin HeENpepbIBHOCTU OYHKLMU B TOYKE.
Teopema 0 HENPEPBIBHOCTU CYMMbI, NPOU3BEAEHNSA, YACTHOIO HENPEPbIBHbIX
dyHKUMIN. Teopema 0CcoxpaHeHUN 3HaKa HenpepbIBHON OYHKLUMN.

31 CeowncTtBa HenpepbiBHON oyHKUMKN Ha oTpe3ke (Teopembl bonbuaHo - Kown.
TeopembiBenepwitpacca).

32 Pa3pbiBbl HenpepbIBHOCTU pyHKUMKU. Knaccudumkaumsa paspbiBoB
HenpepbIBHOCTU (OYHKLUMN.

33 lMoHATMe nponsBogHOW. [[€eOMeTPUYECKNN U MEXAHNUYECKNIA CMbICH
NPOM3BOLHON.

34 BbluncneHne nponasogHomn (OCHOBHbIE NpaBuna, Tabnvua Npon3BoaHbIX,
NPON3BOAHASICIIOXKHON 1 06paTHON OYHKLUMK, NnorapudMmnyeckoe
anddepeHUnpoBaHme).

35 MpounsBOgHbIE BbICLLUNX MOPAOKOB.

36  OuddepeHuman yHKUMK. [eoMeTpudecknin n MexaHM4eCckum CMbICIl
anddepeHumnana. Beluncnenve guddepeHumana.

37 OcHoBHble TeopeMbl anddepeHUManbHOro NCHNCIEHNS.

38 MpaBuno Jlonntans.

39 lMpu3Hakm NOCTOAHCTBA M MOHOTOHHOCTU (DYHKLIMM Ha NPOMEXYTKE.

40  JkcTpeMymbl QyHKUMK. Hanbonbliee n HauMmeHbLlee 3Ha4YEHU PYHKLMN.
BbinyknocTtbyHKkumnn. Toukm nepernba. ACMMNTOTbI.

41 lMepBoobpasHasa n HeonpeaeneHHbIn HTerpan. CBoncTBa HeonpeaeneHHoro
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WHTerpana.
42 MeTon NOACTaHOBKM U METO UHTErPUPOBaHUSA MO YacTsM B
HeonpeaeneHHoOM NHTerparne.
43 3agava o nnowaan KpuBonmnHenHon Tpaneunn. NoHsaTne onpeageneHHoro
nHTerpana. CeoncTBa onpeneneHHoro nHTerpana.
44 dopmyna HetoToHa — JlenbHunya. 3ameHa nepeMeHHon B onpeaeneHHoOM
WHTEerpane MMHTerpupoBaHne Nno YacTsaMm B onpeaeneHHOM UHTerparne.
45 "eomeTpuyeckmne n pusnyeckne NpUNoXKeHns onpeaeneHHbIX MHTerpanos. 46
HecobCcTBEHHbIN MHTerpan no 6eCKOHEYHOMY MPOMEXYTKY.
46 HecobCTBEHHbIN MHTErpasn oT HeorpaHMYEHHON PYHKLUN.
47 OyHKUMM MHOMMX NepeMeHHbIX. [Npegen yHKunn. HenpepbIBHOCTb (PYHKLUMN.
48 YacTHble Npon3BogHble OYHKLNN MHOTUX NEPEMEHHbIX.
49 OndbdepeHumnan dpyHkumm. CeoncTea anddepeHumana.
50 YacTHble npon3BogHble U AnddepeHumansl BbICLLUMX NOPSLKOB.
51 [1BOWHOM MHTErpan n ero cBoucTea. BeluncneHne nHterpana.
52 3ameHa nepemMeHHon B ABOMHOM UHTEerpane.
53 "leomeTpuyeckme n domnsnyeckme NpUNoXeHNa ABONHLIX MHTErpasnos.
54 OudppepeHumnanesHble ypaBHEHUS NepBOro nopsaka. Buasl u metoabl
peLLueHni.
55 JinnenHble  gudpepeHUmnanbHble  ypaBHEHUS  BTOPOro  nopsigka C
NOCTOAHHBIMU KO3 PULMEHTAMM.
56 NHTerpnpyemble Tunbl guddepeHumansHbIX YpaBHEHMA BTOPOro Nnopsaka.
57 YpaBHeHMs BTOPOro nopsagka, AonyckaroLme noHmwxkeHne nopsaka.
58 Yucnosble psaabl U Ux ceoncTBa. [pusHakm CXxogumMocTun psaos.
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4 CBegeHusA o choHAe OLIEHOYHbLIX CPEeAcCTB U ero corrnacoBaHue

doHO OUEHOYHbIX cpeacTB Ansa atrectauum no gucumnnmHe EH.01 3OnemeHTbl
BbICLLEN MaTeMaTuku npeacraBnsgeTr cobor KOMMOHEHT OCHOBHOW oObGpasoBaTenlbHON
nporpamMmbl cpegHero npodeccuoHanbHoro obpasoBaHuna no cneuymansHoctn 09.02.07.
MHdopMaLMOHHbIE CUCTEMBI M NPOrpaMMUpPOBaHKE.

®doHO OLEHOYHbIX CPeacTB pacCMOTPeH U ogobpeH Ha 3acegaHun MeToau4YeCKon
kommncceum «MHpopMaunoHHbIX cUCTEM U nporpammmpoBaHunsi, CeTeBoro U1 CUCTEMHOIO
aAMUHUCTPUPOBAHUSA»

MpoTtokon Ne 9 ot «21» masa 2025 r

lNpencenaTtens MeTogM4YECKON KOMUCCUN /T.H. boraTtbipeBa/
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