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1 NMacnopT ¢poHAa OLEHOYHbIX CPeacTB

1.1 O6nacTtb npuMeHeHUs POHAA OLLEHOYHbIX CpeacTB

doHA OLEHOYHbIX CpeacTB npefHa3HayeH ONA OUEHKU pe3ynbTaToB OCBOEHUS
ancuunnuibl EH.01 3nemeHTbl BbiclLern MaTeMaTUKN.

1.2 Pe3ynbTaTbl 0OCBOEHUS AUCLUNIIUHDI

B pe3ynbTaTte KOHTPOIA 1 OLUEHKN NO ANCUUNIIMHE OCYLLECTBIAETCA KOMMJ1eKCHanA

npoBepka 4YaCTU4YHOIo OCBOEHUA Ccleayrunx I'IpOd)eCCI/IOHaJ'IbeIX KOMMNeTeHLUUN

cornacHo y4ebHomy nnaHy:

2 NepeyeHb OLEHOYHbIX CPEACTB U KpUTEpPUM OLleHUBaHUA

Kopg YMeHus 3HaHus
MK, OK
OK 01 pacnosHaBsaTb 3apady n/vnn | akTyanbHbIn NpodeCccMoHanbHbIN n
npobnemy B  npodeccuoHanbHOM | coumarnbHbIn KOHTEKCT, B KOTOpPOM
n/vnn coumanbHOM KOHTEKCTE; npuxoamTcsa paboTaTtb U XnTb
aHanuaupoBaTb 3agady W/vnn | OCHOBHblE  WCTOMHWKM  WHOPMauUUM  1©

np06nemy N BblAeNATb €€ cocTaBHble
4acTun; onpenendatb 3Talfbl pelleHus

3agayu;
BbIBNATE U 3PGEKTUBHO UCKaTb
WHpopmaumo, Heobxoaumyr — Ans

peLueHus 3agaym u/unu npobnemsl;

COCTaBWTb NNaH OENCTBUS;
onpeaenuTe HeobXoaMMbIE PECYPChI;
BNageTb akTyanbHbIMU  MeToAaMu

pabotel B npodeccuoHanbHOn U

CMEeXHbIX cdepax;

peann3oBaTb COCTaBNEHHbIN NNnaH;
OLEeHUBAThb pe3ynbTaT U NocneacTanst

CBOUX JEeNCTBUI (CaMOCTOATENbHO UMK

C NOMOLLIbI0 HAaCTaBHUKA)

pecypcbl Ansi pelleHns 3agady u npobnem B

npodeccuoHansHoM  u/uvnn  coumanbHOM
KOHTEKCTE;
anropuTMsbl BbINONHEHUsA pabot B

nNpodeCccnoHanbHOM U CMEXHbIX 0BNacTsix;
mMeToabl paboTbl B MNpodeccuoHansHON W

CMEeXHbIX cdepax;

CTPYKTYpY MraHa ans pelleHns sagav;
NnopsaoK OLEHKM pesynbTaToB  peLleHus

3aga4 npodreccuoHarbHON AeATENbHOCTU

2.1 K oL eHO4YHbIM CpeacTBaM TeKyLLero KOHTPOJsl YyCNeBaeMOCTN OTHOCATCS:

- TunuyHble 3agaHna onga NPakKTN4eCKnxX 3aHATUN.

2.2 K oLeHOYHbIM cpeacTteBam anAd npome)KyTquoﬁ aTTecTauumn OTHOCATCA.

- NnepeyeHb BONPOCOB Ansa anddepeHumanbHOro sayera.

2.3 KpuTepum oLeHKU pe3ynbTaToB OCBOEHUSI AUCLUNIIUHDI

KpuTepuu oueHnBaHUSA TeopeTUYECKUX 3HAHWUM:

«Omnu4yHo» - cTaBuTCA, ecnn obyyaroLwmncs:

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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a) TOYHO hopMynMpyeT OTBEThI HA NOCTaBMEHHbIE B 3a4aHNN BOMPOCHI;

0) paeT npaBunbHble (OPMYNIMPOBKU MOHATUA W TEPMMHOB MO W3YYEHHON
ANCUMNIINHE;

B) [OEMOHCTpUpyeT TMOHMMaHWe maTepuana, 4YTO BblpaXaeTca B YMEHUM
obocHoBaTb CBOW OTBET;

r) ceoboaHo o6o6LwaeT n anddepeHUMpyeT NPU3HAKN U NOHATUS;

A) NpaBuUNbHO OTBEYAET Ha AOMNOSTHUTENbHbIE BONPOCHI;

e) cBobogHO  Bnageer  pedbld  (OEMOHCTpUpYyeT  CBA3AHHOCTb U
nocrnefoBaTesibHOCTb B U3STOXEHUM) U T.1.

«Xopowo» - cTaBUTCA, ecnn obyyalrLmnnca gaet OTBET, yAOBNETBOPSOLWMNA TEM
Xe TpeboBaHUAM, YTO M AN OTMETKU «OTMMYHO», HO AONYyCKaeT eANHUYHbIE OLUMOKN,
KOTOpbIEe CaM e UCnpaBrseT nocne 3amevaHus npenogasartens.

«YdoeremeopumesisHO» - CTaBUTCS, eCrnn obyyatoLLmMnca EMOHCTPUPYET 3HaHUe
1N NOHMMaHWE OCHOBHbIX MOJTIOXEHWU AAaHHOW TeMbI, HO

a) HETOYHO U HeyBEepPEHHO BOCMPOM3BOAMT OTBEThI Ha NOCTaBMEHHbIE B 3a4aHUK
BOMpPOCHI;

6) faeT HeTOYHblEe (POPMYNMPOBKM MOHATUIN N TEPMUHOB;

B) 3aTpyaHsieTca obocHOBaTb CBOWM OTBET;

r) 3aTpyaHsieTcsa 0600WwmTb unn guddepeHumnpoBaTb NPU3HAKMA U NOHATUS;

A) 3aTpyAHSIETCS Npu OTBETaxX Ha AOMNONHUTENbHbLIE BOMPOCH!;

€) nanaraeTt maTepman HegoCTaTo4YHO CBA3aHHO M NoCcneaoBaTesNbHO C YacTbiMM
3aMVHKaMu 1 nepepbiBaMn U T.10.

«HeydosnemeopumernbHO» - CTaBUTCH, ecnn oby4varoWnica AeMOHCTpUpyeT
He3HaHue UM HernoHMMaHue 6onbluen YacT COOTBETCTBYHOLLErO pa3aena.

Kputepuu oueHMBaHUA NPakTU4ECKUX YMEHUN:

«Omnu4Ho» cTaBuUTCH, ecnm obyyaroLmmncs:

a) ymeeT noaTBepAnTb Ha NpUMepax CBOE YMEHME MO BbINOSIHEHNIO NOSy4EHHOro
NpPaKTUYECKOro 3agaHus;

6) ymeeT aprymeHTMpoBaTb CBOM AEWCTBUS MPU BbINOMHEHUN MNPaKTUYECKOro
3agaHus;

B) uUenecoobpa3Ho uCnonb3yeT TeopeTUdecku maTepuan Ana BbINOSIHEHUSA

3ajaHus;

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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r) NpaBUfbHO MCMNONb3yeT HeobXoauMble MPUEMbI, METOAbI, MHCTPYMEHTbI W
Apyrue pecypcsbl;

A) AEMOHCTpPUPYET yMEeHue [enCTBOBaTb B CTaHAAPTHbIX WM HeCTaHAApPTHbIX
npodeccnoHarnbHbIX CUTYaLMSX;

€) rpamMoOTHOE COCTaBIiEHME AOKYMEHTOB, OTHOCALUMXCA K MpOdecCroHaribHON
AEATENbHOCTU U T.N.

«Xopowoy - CTaBUTCSA, ecnn obyyarLlmncs AEeMOHCTPUPYET npakTU4eckune
YMEHNSA, yOOBNETBOPSAOLINE TEM XKe TpeboBaHUAM, YTO MU ANt OTMETKN «OTSIMYHOY», HO
AOMNyCKaeT efuHUYHble Herpybble owunbkM, KOTopble caM Xe ucnpaendeT nocne
3amMevaHunsa npenogasaTens.

«YOosnemeopumesnibHO» - CTaBUTCS, ecnn obyvalowmunca obHapyxmnBaet
NpakTU4YecKne yMeHus, Ho:

a) 3aTpygHdeTca NpuMBEeCTM MpuUMepbl, NOATBEPXAAKLWMEe €ero yMeHus,
NCNOMb30BaHHbIE B NPOLIECCE BbIMOMHEHNSA NPAKTUYECKOro 3aaHus;

0) HenocnegoBaTenbHO apryMeHTMpPyeT CBOM OAEWCTBUS, NPeanpuHATbIE UM B
npouecce BbINOSIHEHUS MPaAKTUYECKOro 3afaHusl; aprymeHTbl, OObsCHAKWME ero
AENCTBUSA, NPeAnpUHATbLIE MM B NPOLIECCE BbINOSTHEHMS MPAKTUYECKOro 3aJaHus;

B) HeuenecoobpasHo MCMNONb3yeT TEOPETUYECKUA MaTepuan Ans COCTaBreHus
nnaHa BbINOSTHEHMS MPAKTUYECKOro 3aaHuns;

r) uanaraet matepuarn HegOCTaTOYHO CBSI3aHO U C nocrefoBaTesibHO C YacTbIMU
3aMUHKaMM 1 NepepbiBaMy;

A) uChbiTbiBaeT  3aTpygHEHMss B OEUCTBUSIX  MpU  HEeCTaHOAPTHbIX
NpodeccnoHarnbHbIX CUTyaUmsax u T.1.

«HeydosnemeopumernibHO» - CTaBUTCHA, €Cnv oby4yarowmmnca gonyckaeT rpybble
HapyLleHnst anroputmMa LOEeWCTBMSA MM OWMOKKM, Briekylme 3a cobGon BO3HUKHOBEHUE
oTpuuaTenbHbIX MOCNEeACTBUA AN 000pyaoBaHWs, OKpyXalowlen cpefbl U dKunaxa
cygHa, unum (1n) oTCyTCTBME YMEHUS OEeNCTBOBATb B CTaHAAPTHbIX NPOdeCCUoHanbHbIX
cuTyaumsix, Mnu(n) OEMOHCTPUPYET He3HaHWe WNM HenoHMMaHue OGonbllen 4YacTu
COOTBETCTBYHOLLErO pasgena.

Kputepum oueHnBaHmsa no gucumnnmHe B hopmMe TeCTUPOBAHUSA:

«OTnnyHo» - 81-100 % npaBunbHbIX OTBETOB,

«Xopowo» - 61-80 % npaBurbHbLIX OTBETOB;

«YpgoBnetsoputenbHoO» - 41-60% npaBunbHbIX OTBETOB;

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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«HeyposnetBoputenibHO» - 0-40% npaBUrbHbBIX OTBETOB.

3 OueHOo4Hble cpeacTBa TeKylwero KOHTponda n npome)KyTquoﬁ aTTecrtauumum

KOHTpOﬂbeIe BOMNPOCHI K NPAaKTU4€CKUM 3aHATUAM

MpakTnyeckan pabora

Bbiyucnerue ripedesos

3x2 —7x+2

1. lim
st 3x  +11x—4

2
3 Ax3 — x2

2. 2. lim 4352 ¢
X—>0 X3

3. 3.1lim 5—x

x5 —MmM—8————
3—+J2x-1

4. 4. lim(vx*+4x —x)

5 lim ¥
x>0 sin 3x
2%

7 . COSX—cos3x
R 111 ¢ I
x—0 2x2

1

8. lim(1+4x)>

X
x>0

MpakTHueckana pabora

BobiyucneHue ﬂpOU3606HbIX

1. BblunMcnmnTb NPOM3BOAHYIO CIOKHON GYHKUM |, y=+vx3 —4.
2x% —3x+4

V=
.ecnu . s 5—x2

2. BblUMCNUTb NPOU3BOAHYIO B TOUKE Xp = —

x Xx=
. X = —-0,5x*
3. HaiiauTte nponssoaHyto d)yHK\|7|.)u(1M 24, y

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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—3x+2.
Brrunciure ee
3HAUYCHHE MPU

4. Paa GyHKuMA | _ (5, 3).  -Halamme 0y )

5. Haitgute ¥' (0), ecan 3" —cosx

y:
x—=5

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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6. HaiiTi npon3BoaHyto cnoxHow GpyHKumn ¥ = (In(x* + 1) — 6cos®x)” B Touke x = 0

MpakTuueckas pabora

lMpou3eodHas u eé npusnoxceHus

1. 3aKOH ABWKeHWA 3a4aH YpaBHEHMEM

B
S = 4¢3 + - +t+1 (M) BbIUMCAUTL YCKOPEHNE B MOMEHT BPEMEHW 2 CEKYHAbI.

i
3. CocTaBUTb ypaBHeHWe KacaTeslbHOM B Touke X = 2, ecm¥ = V3 + 33’»’.

y =34 2x% — 4x%,

x% 42

- X
1 5
_ 1.3 2
r=-x° —-x°+6x
Y=3 2
3. UccnenosaTh GpyHKLMM C NOMOLLLLIO NEPBOM U BTOPOI NPOU3BOAHbIX:
1
v = —§x3+xz—1
1 1
_ 1.3 2
r=cx” + 2x° — -
Y=3 3
y=x3—6x2+9x—3
4. CocTtaBuUTb YpaBHeHUE KacaTe/qibHOM U HOpManu:
6_
a)y = T: B TOUKe A(—4; 10),

- x

6) Y =V3— 4% pqq yke X5 = —1,

5. HaiiTi yron HakNoHa KacaTesibHOW NpoBeAeHHON K napabone ¥ = 3 + 2x — 4xg
TOYKe X = 2,

6. 3aKOH ABUKEHMA 33Z,aH YPaBHEHNEM

S=4t3+ % + t + 1 (). BeIruncnuTh CKOpPOCTh M YCKOPEHHE B MOMEHT

BpeMmeHH 3 cekyHbl. 7 Temo maccoit m = 12xz qBMKETCS MPSIMOJIMHEHHO
no 3akony S = In (5¢ + 4. HaiiTu KuHETHYECKYIO DHEPTUIO TEIA Yepes3 3
CEKYH/IbI TIOCIIE Hayasa {BHKEHUS.

MpakTnueckan pabora

BobiyucneHue HEOﬂpeaEHEHHOZO UHMeepas1a OCHoBHbvIMU memodamu

1)
J(8x® —15x* + 7x — 9)dx

2x® + 3 -4
e

xE

3) [ (x* —3)* - xdx

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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4 [e* +5-e"dx
5) [(10 — 2x) - cosxdx

[ x® - Inxdx

MpakTuyeckas pabora

BbiuucneHue onpedesneHHbIX UHMe2panos, NpusaoxeHus onpedeneHHo2o0
uHmezpana
2

1) I(4x3——6x24—2x—k1)dx
1

3 dx

2)I3x+4

3) Bbiuncantb naowanb Gpurypbl orpaHUYEHHOM NMHUAMMU
y=x>-x-2,y=0.

2

4) CKopoOCTb 3aJaHa ypaBHeHMem v = 6t2 +4t+5 (m/c). BbluMCANTb NyTb,

NPOWAEHHbIN TOYKOM 32 YETbIPE CEKYHAbI M 33 BTOPYIO CEKYHAY.

5) Bbiuncantb naowaab purypbl, orpaHUYEHHON TMHUAMM
y=x>-x-2,y=0.

6) Bbluncantb 06bem Tena, NoNy4eHHOro BpaleHnem Bokpyr ocn OX durypbl,
OrpaHUYEHHON NNHUAMM:
y=2x+3,

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

7) CKopoCTb 3aaHa ypaBHeHnem v =24t —6t2 (m). BbluMcauts nyTb
NPONAEHHbI TOYKOM: a) 3a TpM CeKyHApl; 6) 3a BTOpPYHO CEKYHAY; B) OT Havana
OBUXEHMA 00 OCTAHOBKM.

8) BbluncauTb paboTy, coBEpPLUIAEMYIO NMPU CHATUKN NPYHKUHLI Ha 0,03m, ecnu
Ana cxkatms ee Ha 0,02m bbina 3aTpadeHa pabota 300k

MpakTHueckana pabora

YacmHele npoussooHsble

1. Hattn obnactb onpegeneHuna ¢pyHkumn. M306pasmnTb peleHne Ha KoopaMHATHOM
NNIOCKOCTW.
R
z=4/24+x—y-In(1+ x)

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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2. Bbluncnutb npegen.

—_—
Ay +1-1
lim ———
=0 2xy
¥=0 -

3. BbluncAnTb YacTHblE NPOU3BOAHbIE MEPBOrO M BTOPOro Nopsaaka.
z=6xy® —5yix* +3xy— 4y +x

4, Hanpgute nonHoin anddepeHuman GyHKLUN ABYX NEPEMEHHbIX NPU

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

x=2,y=-3,dc=1, dy=-1
5. MccnenoBaTh GYHKLMIO ABYX NEPEMEHHbIX Ha SKCTPEMYM.
z=x¥—2y*—-3x+6v+1

MpakTuyeckas pabora

BolyucneHue 080LliHbIx UHmeepanose

1 3
i cfiesfigigaoe
V= ULJIQ%I}qu&Zl T .}’)dx

JI, xdxdy
y=0x=1y=2—xy=x"

MpakTnueckana pabora

OnpedeneHue cxodumocmu psaoos

1) 3anucaTb NATb nepBbIX Y1EHOB pAaa, ecaun
(_-l}n+1
u, — ——
"To2n—1
2) 3anucaTb nocnenoBaTtesibHOCTb YaCTUYHbIX CYMM pAda, eCiun
(==

D i
4nf—1
n=1

3) JoKasaTb pacxoanMmocTb paaa, Noab3yAaCb A0CTAaTOYHbIM NPU3HAKOM PacXoauMOCTH

! + * + i + -t n* +
9 13 17 idn+ 5
4) UccnepoBath psajg Ha CXOAMMOCTb C MOMOLLbIO NpU3HaKa Janambepa
2" -nl
5?‘!
n=1

5) UccnepoBaTb Ha CXOAMMOCTb 3HAKOUYepeayoLWMncs pag, nonb3ysacb NPU3HAKOM
(-t
LL =
"oni4q
HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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NenbHuua

MpakTHueckana pabora

PeweHue OughpepeHyuanbHbix ypasHeHUl nepsozo u 8mMopozo nopsoKa

1) Haiitu o6ee pewwenue [Y ¢ pasgeneHHsIMM nepemenHbimn 2vdy = 6x3dx,
2) Halit obuwiee peweHune Y ¢

pasfenAoLWUMUCA NepeMeHHbIMM

3xdy = yidx.

3) Haittn yacTHoe pelueHve Y

v =12x% — 7x 4+ 3, ecm y(—1) = 2.

4) Haiitn obuee pewenune JIOQY c noctoaHHbIMKU Koaddminerydmm30y = 0
5) Halttn yacTHoe peweHue Y v=1)¢cm2npux=—1
1) HanTn obuiee peweHne Y

6) Haittn yacTHoe peleHve Y , ecnm
7) Haittn obwee pewenne JIOQY ¢ NOCTOAHHbIMU KO3DOULMEHTAMMU.

8) Haittn uacTHoe peweHune /I04Y
}:r” — 5}# + 16y =0, ecmy = 1;}’“ =2

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

}:r” — }:rf —30y=0

MpakTnueckana pabora
Onepayuu Had mampuyamu

1. Ana ManMLl,AMBHaf/'lTM:(A+B)T; (A—B)T; 2B—-3A; A-B+B-A;
[ 2 4 1\| (3 1 2 \|
A=|-2 -3 2|uB=|6 3 -1|

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

(2 4 1) (3 1 2)
A=|-2 -3 2|B=|6 3 -1|

1 5 8 8 -4 1

\ )\ )

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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3. [loKasaTb, ABNAOTCA N MATPULLbl 06PATHBIMM MO OTHOLLEHUIO APYT K ApYry
2 3 1 -3
(—1 1) " 3(1 2 )
4. Ans maTpuLbl A HalTK 06paTHYIO U NpoBepUTh, YTo A1 - A = E,
(8 3-2)

MpaKkTuueckas pabora

PeweHue C/1Y pa3HbiMu memooamu

1. Pewntb cuctemy metogom Kpamepa
Xy — 2%, +2x; = =5
2%, +2x,—x3=17
—2X; — X, +2x;=—6
2. PewnTb cnuctemy metogom Maycca
Xy — X, +X3—%x, =5
2%, +x, —x3 =—1
—x; +2x, + x; +x, =5
1 — 2%, +2x3—x%x, =28
3. Pewenune CNY
(5x; —3x, = —2
MaTPUYHBIM | 3x, +x, = —4
10x+y+4z=1
x —2y—7z=-3
2x+y+5bz=0
0)IIpakTnueckas padora

METOZ0M a)

Lelicmeus c sekmopamu

1) Haiitvt AB, ecnm A(—2; 5; 6) MB(1;0;—3) -
2) flaHo: g = {—4:2:—6), b ={7:1:0}, & = {1.—1.2). Haittn 36 — 2b + 4¢.
3) HaitTn HanpaBAaAoLWwmMe KOCUHYCbI BeKTOpaMr@f;ﬁ, ecdim M,(4;1;—2m
4) Haiitn koopauHaTb! cepeanH AABC, ecMﬂ@?Qt&;@"ﬂCG -2;-1)
5)Ll,aHo a=1{9;7;,-4}, -’J—{ 5;1;6}. Haitrn G - b mee.

,EéaHO a—{ 1; —2; 5}, b =1{3;4;0}. Haittu 2a—4q - b+5b‘

Al=3:1; ~1).B(2; —4; 1) Haiimu [JIMHY oTpe3Ka AB.
8)d@=1-3j+k. b=-2T+k. Halitn koopanHaTbl BekTopa & — B,

9) Al0; —1; 20, B(-1; 4: 30, Cc(=2:1; 00, D(—1; 0 3:] Hantun KOOpAMHaTbI BEKTopa m = BA + ﬁ

10) &= (5 -1;1). b =(2:1; —3).7'= 24 - 3b_ Haittnt ganHy BekTOpa ™.
11) » 4 .d = —d+ 3k, Haitru [d].
d=31—4], b =2+ + 3k,
12) 4= (3: 4:—1), § = (5: —3; 3). [IPOBEPUTL NEPMEHANKYNAPHOCTH BEKTOPOB.

lal = 4, |£’| =3 4{ﬁ‘5)<ymé§:m ynpasnsemcs npoepaMMmHbiMu cpedecmeamu 1C: Konnedx

lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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13) HaliT ckanapHoe NpounsseseHVe BEKTOPOB & b,
d= 27— 2714 =3£‘— 4k — 1. Haitn é - b,
15)‘I[I%ﬁ’}m yron mexay sektopamu @ = (4 2:6), b= (1;3;-7).
16) NMpu Kakux 3Hauerns G Begigpal = (-3 2 7) 6yAyT KONMHeapHble?

17) [daHbl KOOpAMHaTbI BEPLIMH Tpeyroanﬁ'&El‘ 2:3).B(2; =100, €(=4:2: -3).

ABC:Haiitn nepumetp TpeyronbHuka ABC, yron <& n panny megmansl AM.

MpakTHueckana pabora

YpasHeHue rnpamoli Ha naockocmu

1) CoctaBuTb M MOCTPOMTb YypaBHEHME MNPAMON, MpoxoAsleil yepes
TOYKY My(1; 1) W nepneHauKyAspHOM BekTopy 11 = (—3;2).
2) CocTaBuTb ypaBHeHMe MpAMON, npoxoaAulei yepes Touky My(—2;3) u
nepneHanKyNapPHON BEKTOPY E, ecam A(—5; 2) n B(1;4).
3) MpeobpasoBaTb 3afaHHOE ypaBHEHWE MPAMOW K YpPaBHEHUIO MPAMON B

oTpe3sKax:
2x+3y+6=0

4) CocTaBWUTb M NOCTPOUTbL ypaBHEHME NPAMOIi B OTPe3KaXx, eC/i OHa
nepecekaeT 0cM KOOpAMHaT B Toukax A(3; 0) n B(0; —4).

5) CocTaBWTb M NOCTPOMTL ypaBHeHMe NPAMOi, NPoXoaAlleli Yepes Hauyano
KOOPAMHAT, ecn eé yrnoson KoapobunumeHT k = 4.

6) Haittn yron HaknoHa K ocv Ox npamoii
3x +5y+20=0.

7) CocTaBUTb M NOCTPOUTL YpPaBHEHME NPAMOW, MPOXOAALLEN Yepes TOUKY
Al1; =5) v umerowelt yrnosoi KoadduumeHT k = 3.

8) CoctaBuTb ypaBHeHMe NPAMOIA, Npoxoaalei yepes Touky (3; 2) n
obpa3sytoulein c ocbio Ox yron 45°,

9) CoCTaBMUTb M NOCTPOUTL ypaBHEHME NPAMOIA, MpoxoaAaLlLeit Yepes Toukn A(3; —2) u
B(4; —1).

MpakTHueckana pabora

Kpusbie smopozo nopsadka

1) CoctaBuTb ObLEe ypaBHEHME OKPYKHOCTU C LieHTpom B Touke O(—2;:2)

pagmnycom B = 3, MoCTPOUTb OKPYIKHOCTb.

2) HailT KOOpAMHATbI LEHTPa 1 PafMyC OKPYKHOCTH, ecin x- + 2x+ y* —35=10

3) HaliTn KoopanHaTbl GOKYCOB M IKCLIEHTPUCUTET 3AAMNCa, 16x* +25y* —400 =0
ecam

4) HaiTu ueHTp, ocu, BeplmHbl, GOKYCbl, SKCLEHTPUCUTET U aCUMNTOTbI
runepbonbl, ecnn eé ypasHeHme 16x° — 9y~ — 64x — 54y — 161 = 0,

5) Haittn BepwmnHy, GOKyC, OCb U gMpPeKTpUcy napabonbl, ecnv eé ypaBHeHue
vi+2y+4x—11=0,

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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3) j(4x3 —6x2 +2x +1)dx
1

3 dx

5 4) J.3x+4
5) BblumMcaunTb naowaab GUrypbl, OrpaHUYeHHON AMHUAMMN
y=x*-x-2,y=0.

6) CKopocTb 3aZjaHa ypaBHeHnem v =6t2 +4t +5 (m/c). BbiumncanTb nyTh,
NPONAEHHbI TOYKOM 3a YeTblpe CEKYHAbI U 32 BTOPYHO CEKYHAY.

3aaaHuA anAa ayauTopHou paboTbl

1) NcchepoBatb GYHKLMIO HA MOHOTOHHOCTb M TOYKU SKCTPEMYMa:

5
y=3x3 —=x? 4+ 6x42
3 2
1
y=§x3—2x2+3x—3

y=x'—-4x+8
1 1
— 3 2
y=-x"+x“+52
3 3
a MccnenoBatb d)VHKLI,VII'O Ha BbINYK/OCTb M TOYKHU neperM6a:

y=4x3+12x* -5
y=4x3 - 12x%+7

Q NccnepoBaTb QYHKUMIO ABYX NEPEMEHHbIX HA SKCTPEMYM:

z=x%*—-4y3 —2x+12y

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

z=x> —4y? —2x+12y

QBbILIVIC}'IVITb HeonpeaeneHHbIN MHTerpaa MeToa0M MHTErPMPOBaHMSA NO YACTAM:

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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[5-(1-6x)- erax
.3-(4x+5)-e"dx

[a-(6x+7)-exdx

[2-(3x+1)- eXdx

5} BbluMcanTb onpeaeneHHbIN MHTENPaa MeTOA0M 3aMeHbl NEPEMEHHO:

I5X3 : (X4 — 5)3 dx
-1

JZXZ -(x3 +3)5dx
-1
3

j3x-(6—x2)4dx
2

6) BbluncanTb naowaab GUrypbl OrpaHNYEHHOM IMHUAMMU:

y=x?>,x+y—2=0

y=x"—4x+4.,,_4-0

y+x2=0 y+1=0

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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7) Haiitu yacTHoe pewenve anddepeHumnanbHoro ypasHeHus Il nopsaaka:

y’ :4X—7’-Hy; y:].,y,:—ZIX:O

y =5x+1.hy-y=1,y =—2,x=0

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx



/

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

y=1,y=-2,x=0
3apaHua Ana NnpoMexyTo4yHoOro KOHTpons
Tema 1.1. MaTpuubl 1 onpegenutenu

MpakTnyeckoe 3aHsaTUe PelueHne 3agad: Onepauum Hag MaTpuuamu.

Bbluncnenmeonpegenutenen. HaxoxageHne obpatHon maTpubl

Lleﬂb: npmo6peTeH|/|e NpPakKTn4eCknxX HaBbIKOB MO ornepaunam

Ha Manl/‘ILl,aMI/IXOﬁl1 3aHATUA:

1. OpraHu3aunoHHbI MOMEHT
2. YCTHbIN opOHTarbHbIA ONpPOC
[MonNb3ysCcb KOHCNEKTOM NEKUUN U pekoMeHOyeEMON NUTepaTypor OTBETUTb Ha

BOMpPOCLI:

* YTO Ha3bIBaOT MaTpmuen?
» Kakne matpuubl Ha3bIBaOTCA NPAMOYrofibHbIMU? KBagpaTHLIMN?
» Kakne matpuupbl Ha3bIBalOTCA paBHbIMU?
» YTO Ha3bIBalOT rNaBHOM AnaroHasnb MaTpuubl?
. Kakas kBagpaTHasi matpuua HasbiBaeTCHA OMaroHanbHOM?
HyneBown? €aAVHNYHON? TPaHCMOHMPOBAHHON?

TPEyronbHON? CTyneH4yaTon?

. Kakvne npeobpasoBaHus mMaTpuubl Ha3bIBalOTCHA anemeHTapHbiMn? Kak
NpuMBECTN MaTpuuy KCTyneH4yaTomy Buay? (npumep)

. UTto HasbIiBalOT cymmon maTtpuu? B yem coctont obsizaTensHoe
yCIoBME CyLLLeCTBOBAHNACYMMbl MaTpuL?

. Kaknmun ceorictBamn obnagaet cymma matpuy? (npumep) ¢ Yto
Ha3bIBalOT NpomsBedeHneMMaTpuLbl Ha Y1MCno? (Npumep)

* YTO HasbIBalOT Npon3segeHmemM asyx matpuu? Kak Hantu nponsseneHe AByxX
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MaTpuu?
. B yem cocTouT obsizaTensHoe ycnosme CyLLeCTBOBaHUS

npousseaeHns matpuy? Kakummcsoncteamu obrnagaet nponsseaeHne

mMaTtpuy? (npumep)

. UTto HasbiBalOT onpefenutenieMm KBagpaTHOM MaTpuubl?

onpegenuTeneMm BTOPOro nopsigka?onpegenurenemM TpeTbero nopsaka’?
» Kakumun csoncteamm obnagaeT onpegenutens?

. B 4yem coctouT meTon TPEeYyronbHWKOB AJS1S BbIYUCIIEHUS

onpegenuTens TpeTbero nopsaka?(npumep)

3. BbINOSHEHME NPAKTUYECKMX 3a4aHNI:
I. Haiitu nuneiinsle komOuHauun marpuu: a) A - C +B; 6) 5A + 3B - 7C, ecamu:

(3 7 4) 1 0 2) f4 2 1)
A=| ,B=| |,f‘=| |
1 5 2] 6 4 3 L7 3 5)
2. Haiitn A - B, ecnu:
I.-'.l _4\.. II'I 3-\'
a}_-i=| |;B=.— — 1.
6 9 ) \2 5)
2 -5 17 "3
0)4=|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. CucteMbl NMNHENHBIX YpaBHEHUI

[MpakTnyeckoe 3aHATME PelueHne cuCcTeM NMHENHbIX YpaBHEHUN

Llenb: npnobpeTeHne npakTU4eCKnxX HaBbIKOB peLUEHMNI0 CUCTEM FIMHENHbIX
ypaBHEHNN X0 3aHATUS:

1. OpraHu3aunoHHbIA MOMEHT

2. PeweHwne 3agay Ha TeMy: «CUCTEMBI JIMHENHBIX YPaBHEHNIA»

1. laHa cuctema nuHemnHbIX ypasHeHun. Pewnte ee 1) metogom Kpamepa; 2)
meTogom [aycca.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycs e 1C: Konnedx
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JE.‘I': +xy +3x, =7,
1.1 2xy + 3, 4+x5 =1,
|3.‘r| +2x, +x, =06

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

1.9

| 4y

J 2y, +3x, +4x; =12,

Txy —5xs # 3x3 =33,

4+ Xy =—1

| .'I'|—4.T:—.1.';=L=I.
S5xa2 +4d4xy = =20,

l 3, —2x, +5xy; =22

1.11

|:-T|—

J3.1:._ —2x, +4xy, =21,

3xy +4x; —2xy =9,

X2 — x3 =1k
1.13 [2x, — x,+2x; =10,
J-|I|— Xz +dx; =19, 114 J4x + x, +4x; =6,
2xy — x:+2x3 =11 | x,+ x,+2x; =4;
| XNy + X £+ 2x;=¥H;
1.15 JEJ,— x, —3x, =9,
JZI. — X3+ 2x3 =08, 1165 x, +5x, + x; =20,
X+ Xz #2xy=11, 3x, 44y, +2x; =15
4x) + X1 +4xy =212;
1.17 J—3.1.'| +5 x, +0xy, = -8,
JE.".'; — Xz —3x3; =10 L18. 3x, + x,+ x5;=-4,
3xy +4x; +2x3 =1 | x — 4x, —2x; =%
| Xy +5x, + xy =X
1.19 |32, — x4+ xy =-—11,
J 3+ X1+ x5 =—4, I.Iﬂ!_ir._ + x, +2x; =8,
—3x, + 5x, +6x, =36, | x;+2x, +4x; =16
| X —dx, —2x, = —1%;
1.21 2x, +3x, + x, =4,

1.22.2x, + x, +3x

Jx, +2x, % X

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycs e 1C: Konnedx
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nepequb BONpocCcoB AJiAd NoAroToBKU K p,mbcbepeHuMpOBaHHomy 3aveTy

1. Matpuubl. Bugbl maTtpuu. lenctems Hag matpuyamun, CBOMCTBa 4ENCTBUN. 2
Onpegenutenn, MMHOpPbI 1 anrebpanyeckne ONONTHEHUS.

2. Csomnctea onpegenutenen. Teopema Jlannaca.

3 O6bpaTtHasa maTtpuua. Teopema o cyLecTBoBaHUN U €AUHCTBEHHOCTU
obpaTHon MaTpuLbl.

4 PaHr maTpuupbl. AnemeHTapHble npeobpasoBaHna MaTpuLbl.

5 CuncteMbl m NUHENHbIX anrebpanyeckmx ypaBHEHU C N HEU3BECTHLIMN.
Teopema KpoHekepa — Kanennu. MaTtpuyHas doopma 3anncm cMcteMbl JIMHENHbIX
YypaBHEHUN.

6 PelweHune cnuctem nuHenHbIX ypaBHeHU: MeTod obpaTHOM MaTpuLbl, MeToq,
Kpamepa, meTtoalaycca.

7 BekTop. JInHenHble onepauum ¢ BeKTopamu, CBOMCTBA BEKTOPHbIX onepauun.
8 KoopanHaTbl BekTopa. [lencTBus Ha BEKTOpamu, 3aaHHbIMU B
KoopauHaTHou chopme. [InnHaBekTopa.

9 CkansipHoe npousBeaeHve BEKTOPOB M ero CBOWCTBA.

10  O6wee ypaBHEHNE NPAMOW NIUHUM HA NIOCKOCTMW.

11 MapameTpuyeckne n KaHOHNYeCKoe ypaBHEHNS MPSIMON Ha MAOCKOCTMU.

12  YpaBHeHue Npamon, Npoxoasilen Yepes ABe 3a4aHHble TOYKHU.

13  YpaBHeHUe NpsiMomn NUHUN B OTPE3Kax.

14  YpaBHeHUe NPsIMON NIMHUMU C YINOBbIM KO3 ULMEHTOM.

15  Yron mexgy Asyms npsamMbiMn. Kputepum napannensHOCTU U
nepneHauKynapHOCTU ABYXMNPSMbIX.

16 KpuBble BToporo nopsgka. KaHoHu4eckne ypaBHEHUSA OKPY>KHOCTH, annunca.
17 KpuBble BTOporo nopsigka. KaHoHu4eckoe ypaBHeHue runepbonbi.

18 KpuBble BTOporo nopsgka. KaHoHnyeckoe ypaBHeHue napadonsl.

19  Anrebpanyeckasa bopma KOMMMAEKCHOro yncna. [lencrems Hag
KOMMIEKCHbIMM Yncnamm Banrebpanyeckon popme. leomeTpuyeckas
MHTepnpeTaumst KOMMNIEeKCHOro yucna.

20 TpuroHomeTpunyeckaa doopma KoMrnnekcHoro vncna. [lencreus Hag
KOMMJIEKCHBbIMUW YNCNaMUB TPUTOHOMETPUYECKON (hopme.

21 Yuncnosble nocnenoBaTenbHOCTH, cnocobbl 3agaHus. MNpegen
nocrnegosaTeribHOCTU, eANHCTBEHHOCTU Npeerna, OrpaHNYeHHOCTb CXoasLencs

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycs e 1C: Konnedx
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nocrnegoBaTesibHOCTW.
22 BeckoHeyHo Marnble n 6eckoHe4HO BonbLUMe NocneaoBaTenbHOCTU, UX
cBoncTBa. CBoMCTBaCXOAALWMXCA NocneaoBaTebHOCTEN.

23 MoOHOTOHHbIE nocnegoBaTenbHoCcTU. [Npegen MOHOTOHHOM
nocrnegoBaTesibHOCTU.

24  [enctButenbHas PyHKUNA 0ENCTBUTENBHON NEPEMEHHON, CNOCOObI
3apaHus. MNpepen dyHKumn. Teopema 0 egUHCTBEHHOCTU Npeaerna pyHKunn.
CsoiicTBa npenenos PyHKUNN.

25 BeckoHeuyHO Marnble 1 6eckoHeyHO BonbLune yHKUUN, X CBOUCTBA.

26 OAOHOCTOPOHHME Npeaensi.

27 CpaBHeHne 6eCKOHEYHO MarbiX (PYHKUUIN. DKBUBANEHTHbIE BECKOHEYHO
Marble yHKUUN.

28 3amevaTernbHble npeaensl.

30 HenpepbiBHble pyHKUNKN. KpuTepnin HENpepbIBHOCTU OYHKLNK B TOYKE.
Teopema 0 HenpepbIBHOCTM CyMMbI, NPOU3BeLEHNS, YACTHOrO HEMNpepbIBHbIX
dyHKUMN. TeopemMa 0COXpaHEHUN 3HaKa HeENPEepPbIBHON OYHKLMN.

31 CeowcTBa HenpepbiBHON oyHKUMN Ha oTpe3ke (Teopembl bonbuaHo - Kown.
TeopembiBeliepLitpacca).

32 PaspbiBbl HenpepbIBHOCTY (hyHKUMKN. Knaccmnukauma paspbisoB
HenpepbIBHOCTU OYHKLINN.

33 MoHATME Npon3BoAHON. [€OMETPUYECKNA U MEXAHUYECKUIA CMbICIT
NPOU3BOSHOMN.

34  BbluncneHue nponsBoaHOM (OCHOBHbIE Npasuna, Tabnuua npon3BoaHbIX,
NpPOn3BOAHAasICIOXKHON 1 0BpaTHOWN PYHKLMMK, norapudmMmnyeckoe
anddepeHumpoBaHme).

35 MponsBogHble BbICLUNX NOPALKOB.

36  [OuddepeHuman pyHKUMU. [eOMeTPUYHECKUN U MEXAHUYECKUIN CMbICTT
AndpdepeHumana. Belumcnenne gaudpdepeHuymana.

37  OcHoBHble TeopeMbl AnddepeHUnanbHOro UCHUCIIEHWS.

38 MpaBwuno Jlonutans.

39 [Mpun3Hakn NOCTOAHCTBA U MOHOTOHHOCTU (DYHKLMKN Ha NPOMEXYTKE.

40 OKcTpeMyMbl yHKUMN. Hanbonbllee n HauMeHbLLee 3HaYeHUS PYHKLUN.
BbinyknoctbdyHKUMK. ToYvkn nepermda. ACMMNTOTbI.

41 MepBoobpasHaa n HeonpeaeneHHbi nHTerpan. CeoncTea HeonpeaeneHHOro

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycs e 1C: Konnedx
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WHTerpana.
42 MeToa NOACTaHOBKM U METOL, MHTErpupoBaHUs No 4YacTsiMm B
HeonpeaeneHHOM UHTerpane.
43  3apgada o nnowaau KpMBonuHenHown Tpaneumn. NoHaTUe onpeaeneHHoro
nHTerpana. CBoncTBa onpegeneHHoro nHTerpana.
44 dopmyna HetoToHa — JlenbHuua. 3ameHa nepemMeHHon B onpeaeneHHoOM
WHTerpane NMMHTerpupoBaHue no 4acTsM B onpeaeneHHOM NUHTerparne.
45 "eomeTpuyeckne n pusndeckme NpUNoXeHUs onpeaeneHHbIX MHTerpanos.46
HecobcTBEHHbIV MHTEerpasn no 6eCKOHEYHOMY MPOMEXYTKY.
46 HecobCTBEHHbIV MHTErpan oT HEOrPaAHNUYEHHOM (OYHKLNM.
47 DYHKLMM MHOIMX NepeMeHHbIX. [penen pyHKkunn. HenpepbIBHOCTb OYHKLMN.
48 YacTHble Npon3BogHble PYHKLMM MHOMMX NEPEMEHHbIX.
49 AnddepeHuman pyHkummn. Ceonctea anddepeHymnana.
50 YacTHble nponsBoaHble U anddepeHumnanbl BbICLUMX NOPSAKOB.
51 [1BovHOM UHTErpan v ero ceomncTea. BoluncneHme nHterpana.
52 3ameHa nepeMeHHON B JBONHOM UHTerparne.
53 "eomeTpuyeckune n msndeckme NpUoXKeHNa ABONHbLIX UHTErpasos.
54 AnddepeHumanbHble ypaBHEHUA NepBOro nopsgka. Buasl n metoabl
peLleHnn.
55 JInHenHble  guddepeHuManbHble  ypaBHEHUS  BTOPOro  nopsigka C
NOCTOAHHBLIMWU KOI(PPULNEHTAMMN.
56 WHTerpmnpyemsble Tunbl guddepeHumnanbHbiX YypaBHEHMA BTOPOro Nopsiaka.
57 YpaBHeHWs BTOPOro nopsigka, AonyckaroLme noHmxkeHme nopsiaka.
58 Uncnosble paabl U ux cBorcTBa. [pn3Haku cxognumMmocTn psigoB.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycs e 1C: Konnedx
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4 CBepaeHus o (hoHAe OLEHOYHbIX CPEeACTB U ero cornacoBaHue

doHA OuUeHOYHbIX cpeacTtB onga artrectauum no gucuunnmHe EH.01 OnemeHTsl
BbICLLEM MaTemMaTuku npeacraBnseTr cobonm KOMMOHEHT OCHOBHOM obGpa3oBaTerlbHON
nporpamMmmbl CpedHero npodpeccmoHanbHOro obpasoBaHust no cneuunanbHoctTn 09.02.07.
MHdopMaLMOHHbIE CUCTEMBI N NPOrpamMMUpoBaHne.

®oHL OUEHOYHbIX CPEeACTB pacCMOTpeH U ofobpeH Ha 3acefaHun MeToanvecKom
Komucenn «MHPOPMAaLUMNOHHBLIX CUCTEM U nporpaMmmupoBaHusi, CeTeBOro m CUCTEMHOIO
aZAMUHUCTPUPOBAHUSA»

MpoTtokon Ne 9 ot «10» mas 2023 r

MNpeacenatenb METOAMYECKON KOMUCCUN /T.H. boraTtbipeBa/

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycs e 1C: Konnedx
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