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1 MacnopT choHAa OLLEHOYHbIX CPeacTB

1.1 O6nacTtb npumMeHeHUs1 HPOHAA OLLEHOYHbIX CPeacTB

®PoHA OLEHOYHbIX CPeaCcTB npefHasHayeH AN OUEHKU pe3ynbTaToB OCBOEHUS
ancuunnuibl EH.01 3nemeHTbl BbiclLern MaTeMaTUKM.

1.2 Pe3ynbTaTbl 0OCBOEHUSA AUCLUNIIUHDI

B pe3ynbTaTte KOHTPOIA 1 OLUEHKN NO ANCUUNTIMHE OCYLLECTBIAETCA KOMMJ1eKCHanA

npoBepka 4YaCTU4YHOro OCBOEHUA CcleayrLlnx I'IpOd)eCCI/IOHaJ'IbeIX KOMMNeTeHUUN

cornacHo y4ebHomy nnaHy:

2 NepeyeHb OLEHOYHbIX CPEACTB U KpUTEpPUN OLleHMBaHUA

Kop YmeHus 3HaHusa
MK, OK
OK 01 Yo 01.01 pacnosHasaTb 3agady wunu | 3o 01.01 akTyanbHbIM NPOECCMOHANbHLIN 1

npobnemy B  NpOodeccuoHarbHOM
n/mnun coumanbHOM KOHTEKCTE;

Yo 01.02 aHanu3npoBatb 3agady nunm
npobnemy n BbIAENATb €€ COCTaBHbIE
yacTtu;

Yo 01.03 onpeaenaTb aTanbl peLleHnst
3agayu;

Yo 01.04 BbisBAsATb U 3PEEKTUBHO
nuckaTb MHopmauuo, HeobXoauMyto
ans peLueHus 3agaum n/nnu
npobnemsi;

Yo 01.05 coctaBUTb NnaH AeNcTBUS;
Yo 01.06 onpegenuts HeobxoanMmble

pecypchl;

Yo 01.07 BnageTb akTyanbHbIMU
MeTogamm paboTbl B
npodeccroHasibHOn " CMEXHbIX
chepax;

Yo 01.08 peanusoBaTb COCTaBMEHHbIN
nnaH;

Yo 01.09 oueHuBaTb pesynbTaT U
nocneacTBus CBOUX JencTesumn
(camMoCTOATENBHO UMM C  MOMOLLBIO
HacTaBHMKa)

couuarnbHbIN KOHTEKCT, B
npuxoguTcs paboTaTtb U XUTb

30 01.02 OCHOBHbIE UCTOYHMKN MHOPMALIMK
N pecypcbl Ans pelleHns 3agad n npobnem B
npodeccuoHansHoM  u/vnn  coumanbHOM
KOHTEKCTE;

30 01.03 anropuTmbl BbiNONHeHUs paboTt B

npodeccnoHanbHOM U CMeXHbIX 0bnacTax;
30 01.04 mMeToabl paboTbl B
npodeccnoHanbHon n cMeXxHbIX cdepax;

30 01.05 cTpykTypy nnaHa gns peleHusi
3apav;

30 01.06 nopsagok OueHKM pesynbTaTos
peLleHns 3apav npodeccuoHarnbLHoM
OesTenbHoCTH

KOTOPOM

2.1 K oL eHO4YHbIM CpeAcTBaM TeKyLLero KOHTPOJs YyCNeBaeMOCTN OTHOCHATCS:

- Tunn4yHble 3agaHna ons NPaKTU4ECKNX 3aHATUN.

HokymeHnm ynpaesnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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2.2 K oLeHOYHbIM cpeacTteBam ansA npome)KyTquoﬁ aTTectTalumn OTHOCATCA.

- NepeyYyeHb BONpocoB Ans anddepeHUmnansHOro sayera.
2.3 Kputepuu oueHkn pe3yribTaToB OCBOEHUS AUCLUMNITUHBI

KpVITepVIVI oueHnBaHUA TeopeTn4eCKunx 3HaHUN:

«Omnu4yHo» - cTaBUTCA, ecnn obyyaroLmmncs:

a) TOYHO hOpMynMpPYyeT OTBETbI HA NOCTaBMEHHbIE B 3a4aHNN BOMPOCHI;

0) paeT npaBunbHble (OPMYNIMPOBKM MOHATUA W TEPMMUHOB MO W3YYEHHON
ANCUMNIINHE;

B) [OEMOHCTpUpyeT TMOHMMaHWe maTepuana, 4TO BblpaXaeTcas B YMEHUM
obocHoBaTb CBOW OTBET;

r) ceoboaHo 0606waeT n anddepeHUMpyeT NPU3HAKN U NOHATUS;

A) NpaBuUNbHO OTBEYaEeT Ha LOMNOSTHUTENbHbIE BOMNPOCHI;

e) cBobogHO  Brnageer  pedbld  (OEMOHCTpUpyeT  CBA3AHHOCTb U
nocnefoBaTeNbHOCTb B U3NTOXEHMM) U T.0.

«Xopowo» - CTaBUTCSA, ecnn obyyalLmnnca gaet OTBET, yAOBNETBOPSOLWMNA TEM
Xe TpeboBaHMsM, YTO U AN OTMETKM «OTIIMYHOY», HO OOMNyCKaeT eaMHUYHbIE OLINBKN,
KOTOpbIE CaM e UCnpaBnseT nocne 3amevaHus npenogasartens.

«YdoernemeopumesisHO» - CTaBUTCS, eCrnn 0byyatoLLnnca EMOHCTPUPYET 3HaHNE
1N NOHMMaHWE OCHOBHbIX MOJTIOXEHWU AAaHHOW TEMbI, HO:

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

6) faeT HETOYHblEe (POPMYNIMPOBKM MNOHATUN N TEPMUHOB;

B) 3aTpyAHsieTcs 060CHOBATb CBOW OTBET;

r) 3aTpyaHsieTcs 0606WmTb nnu guddepeHunpoBaTb NPU3HAKK U NOHATUS;

A) 3aTpyAHSIETCS Npu OTBETaxX Ha AOMNONHUTENbHbIE BOMPOCH!;

e) nanaraeTt maTepman He4oCTaToO4YHO CBA3aHHO M NoCneaoBaTebHO C YacTbiMM
3aMVHKaMu1 1 nepepbiBaMn 1 T.10.

«HeydoenemeopumeribHO» - CTaBUTCH, ecnn oO0y4aloWnncs OeMOHCTpupyeT
He3HaHue U HernoHMMaHue Bonbluen YacT COOTBETCTBYIOLLErO pasaena.

Kputepum oueHnBaHUA NnpakTU4ECKNX YMEHUN:

«Omnu4yHo» cTaBUTCS, ecnu oby4varoLnncs:

HokymeHnm ynpaesnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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a) ymeeT noaTBEpANTb Ha NpUMepax CBOE YMEHME MO BbIMNOSIHEHMIO MOMYYEHHOMO
NpPaKTUYEeCKOro 3agaHus;

6) ymeeT aprymMeHTMpoBaTb CBOM AEWCTBUS NPWU BbINOSIHEHMM MNPAKTUYECKOrO
3agaHus;

B) uUenecoobpa3Ho uCnonb3yeT TeopeTUdecku maTepuan Ana BbINOSIHEHUA
3afaHus;

r) NMpaBWNbHO MCNOMb3yeT Heobxoaumble MNpUEMbl, METOAbl, MHCTPYMEHTbI U
Apyrve pecypchl;

A) AEMOHCTpUPYEeT YMEeHue [eWCTBOBaTb B CTaHAAPTHbIX M HeCTaHAApPTHbIX
npodeccnoHarnbHbIX CUTYaLMUSX;

€) rpamoTHOE COCTaBIiEHUE AOKYMEHTOB, OTHOCSALUMXCSA K MPOeCCUOHanbHOWM
AEeATENbHOCTU U T.1.

«Xopowo» - CTaBWUTCS, €cnvm oby4valmnncs OEeMOHCTPUPYET MNpakTUYeckme
YMEHNS, yOOBNETBOPSAOLIMNE TEM XKe TpeboBaHUAM, YTO U ANt OTMETKN «OTIIMYHOY», HO
AONyCKaeT eauHWYHble Herpybble OwWMOKK, KOTOpble CaM e MWChpaBnsieT nocne
3ameyvaHus npenogasaTens.

«Yo0oenemeopumesnbHO» - CTaBUTCSA, ecnn obyvalowmnca obHapyxmnBaet
NpakTUYEeCKNE YMEHUS, HO:

a) 3aTpygHsAeTcsi MNpMBECTU MNPUMMEpPbl, MOATBEPXKAAKLMNE €ro  yMEeHus,
MCMNOMb30BaHHbIE B MPOLECCE BbIMOMTHEHNSI NPAKTUYECKOrO 3a4aHus;

6) HenocnegoBaTenbHO apryMeHTUpPyeT CBOM LEWCTBUS, NPeanpuHATbIE MM B
npouecce BbINOSIHEHUS MNPAKTUYECKOro 3adaHus; aprymeHTbl, OObsiCHsoWMe ero
AENCTBUS, NPeanpUHATbIE UM B NPOLECCE BbINONTHEHNSA NPaKTUYECKOro 3agaHus;

B) HeuenecoobpasHO MCMNOMb3yeT TeopeTU4eCcKUn matepuan ans CocTaBrieHus
nnaHa BbINOSIHEHNSA NPAKTUYECKOro 3a4aHus;

r) nanaraet matepuan HegoCTaTOYHO CBA3aHO U C NOCNeAoBaTeNbHO C YacTbiMM
3aMMHKaMK1 1 nepepbiBaMu;

A) VChNbITbiBAaeT  3aTpyaHeHWs B OEUCTBUSIX  NpU  HecTaHAapTHbIX
npodeccuoHarnbHbIX CUTYaLMaX U T.0.

«HeydosnemeopumernibHO» - CTaBUTCHA, €Criv oby4yarowmmnca gonyckaeT rpybble
HapyLleHns anroputma OencTeus unu owmbku, Bnekywme 3a cobon BO3HUKHOBEHME
oTpuuaTenbHbIX NOCNEeACTBUA AN 000pyaoBaHWs, OKpyXalowen cpegbl U aKunaxa
cygHa, unu (1) OTCyTCTBME YMEHUS OeNCTBOBaTb B CTaHAAPTHLIX NPOogeCcCcnoHarbHbIX

HokymeHnm ynpaesnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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cuTyaumsx, unu(n) AEMOHCTPUPYET HEe3HaHWe WnM HenoHMMaHue OGonblien 4YacTu
COOTBETCTBYIOLLEro pasgena.
Kputepum oueHnBaHus no gucuunnuHe B choopmMe TeCTUPOBaHUA:
«OTnn4yHo» - 81-100 % npaBuUIibHbLIX OTBETOB,
«Xopowo» - 61-80 % npaBunbHbLIX OTBETOB;
«YpoBneTBoputenbHo» - 41-60% npaBunbHbIX OTBETOB,

«HeyposnetBoputenibHO» - 0-40% npaBUrbHbIX OTBETOB.

3 OueHo4Hble cpeacTBa TeKywero KOHTponsa n npome)KyTquoﬁ atTectauumu

KOHTpOﬂbeIe BOMNPOCHI K NPAaKTU4€CKUM 3aHATUAM

MpakTnyeckan pabora

Bbiyucnerue ripedesos

3x2 —7x+2
1. lim
x—>,13X +11x—-4

2
3 Ax3 — x2

2. lim 43,2 9
X—>00 X3

3. lim 5—x

X5 ——M/——
3—-+42x-1
4. lim(+/x* +4x —x)
X—>0
X

lim
x>0 sin 3x

lim(1+ 1 t

2Xx

. COSX—cos3x
lim—— "=
x—0 2)(2

1

lim(1+4x)?2

X
x—=0

HokymeHnm ynpaesnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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MpakTnyeckas pabora

Bbl4ucneHue npou3eooHbix

o _
1. Bbl4mMcnnTb NPOM3BOAHYIO CIOXKHON GYHKLUM |, y =vx? — 4.
2x?—3x+4

2. BbluMCNNTb NPOU3BOAHYIO B TOUYKE Xj =3—1_ ecm ¥ = oz

X , —3x+2. BeruciuTe ee 3HaYCHUE NPH
3. HailamTe npounssoaHyto dyHkumm ¥ =— —0,5x

X=-2,4. 6

X o
4. Nana yHKUMA y= (2x—3)~ . Hangure yr(4)+ y(4).

HokymeHm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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5. Haitgute ¥'(0), echm
3e* —cos x

y:
x-=5

6. HaiiTi npon3BoaHyto cnoxHow GpyHKumn ¥ = (In(x* + 1) — 6cos®x)” B Touke x = 0

MpakTHueckana pabora

lpou3so0HasAa u eé npunoxceHus

1.3aKOHABMM€HMﬂ3aAaHypaBHeHMeM

&
S=4t%+ . +t 4 1 (M). Boiuncants yckopeHne B MOMEHT BpeMeHM 2 CeKyHIbI.

i
3. CocTaBuTb ypaBHeHWe KacaTeslbHOM B Touke X = 2, ecm¥ = 43 + 3x,

v=3+ 2x? — 4x3;

2 +2

- X
1 5
_ 1.3 2
= -Xx" —-x°+6x
Y =3 2
3. UccnepoBaTb GYHKLMM C MOMOLLLbIO NEPBOI U BTOPOW NPOU3BOAHbIX:
1
V= —§x3—|—xz—1
1 1
_ 1.3 2
r=CxT 4 2x° —
Y =3 3
y=x>—6x2+9x—3

4. CocTaBuUTb ypaBHEHWNE KacaTe/IbHOM U HOpManu:
E—x
a) v = ;o BTouke A(—410);

- x

O uke X = —1.

5. HaiiTi yron HakNoHa KacaTesibHOW NpoBeAeHHON K napabone ¥ = 3 + 2x — 4x?g
TouKe X = 2,

6. 3aKOH ABWKEHWA 3aJaH YpaBHEHWEM

S=4t+ % + t + 1 (). BBIYMCITUTH CKOPOCTh M YCKOPEHUE B MOMEHT

BpeMeHu 3 cekyH bl 7 Teno maccoit m = 12xz nukercs NpAMOIMHEHHO
o 3akony 5§ = In (5t + 4). HaiiTu KMHETUYECKYIO SHEPTHUIO Tela 9epes3 3
CEKYH/bI ITOCJIE HaYaja JABUKECHUS.

MpakTHueckana pabora

BeiyucneHue HEOHPEOEHBHHOZO UHMeepars1ia OCHoOBHbIMU memodamu

1)
J(8x® —15x* + 7x — 9)dx

HokymeHnm ynpaesnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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2x® +3am—dx
) ———

_xz

dx

3) [ (x* —3)% - x%dx
4 [e* +5-e"dx
5) [(10 — 2x) - cosxdx

[ x? - Inxdx

MpakTuueckas pabora

BbiuucneHue onpedesneHHbIX UHMe2panos, NpusaoxeHus onpedeneHHo2o
uHme2pana
2

1) [(4x* —6x2 +2x+1)ax
1
> odx

2) J‘3x+4

3) Bbluncauntb nnowaab Gurypbl orpaHUYeHHOM NIMHUAMU
y=x*—-x-2,y=0.

2

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

NPONAEHHbI TOYKOM 3a YEeTbIPe CEKYHAbI U 32 BTOPYIO CEKYHAY.

5) Bbluncnntb nnowaab ¢purypbl, orpaHUYeHHOM IMHUAMM
y=x>*—-x-2,y=0.

6) Bbluncantb 06bem Tena, NoNly4eHHOro BpaleHnem Bokpyr ocu OX durypbil,
OrpaHUYEHHOWN NNHUAMM:
y=2x+3,

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

7) CKopoCTb 3aaHa ypaBHeHem v =24t —6t2 (m). BbluMCANTb NyTb
NPONAEHHbI TOYKOM: a) 32 TPU CeKyHAbl; 6) 3a BTOPYHO CEKYHAY; B) OT Hayana
ABUXKEHMA 4,0 OCTAHOBKM.

8) BbluncaunTb paboTy, coBepluaemyto Npu CKaTuUmM NPyxKuHbl Ha 0,03m, ecau
Ana cxkatms ee Ha 0,02m bbina 3aTpadeHa pabota 300x

MpakTHueckana pabora

YacmHole npou3sooHsble

HokymeHnm ynpaesnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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1. Hantn obnactb onpeaeneHunsa dyHKuumn. M306pasunTb pelueHne Ha KoopaMHATHOM
NJIOCKOCTW.

z=4/24+x—y-In(1+x)
2. Bbluncnutb npeaen.
i
fxvy+1—1
lmy— - - -

=0 2xv
¥—0 i

3. BbluncnmnTb YacTHblE NPON3BOAHbIE NEPBONO M BTOPOro NopAaKa.
z=6xy® —5yix* +3xy— 4y +x

4. Hanpgute nonHoin anddepeHuman GyHKLUN ABYX NEPEMEHHbIX NPU

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

x=2, yv=-3, rix=§, dy = —1
5. UccnenoBath GpyHKUMIO ABYX NEPEMEHHbIX Ha SKCTPEMYM.
z=x¥—2y*—3x+6v+1

MpakTnyeckan pabora

BolyucneHue 080liHbIx UHmeepanose

1 3
V= D,&!léi%f}:zq&zl T J’)dx

JI, xdxdy
y=0x=1y=2—xy=x’

MpakTnueckana pabora

OnpedeneHue cxodumocmu psaoos

1) 3anucaTb NATb nepBbIX Y1EHOB pAda, ecin
(_-l}n+1
u, ——
"To2n-—1
2) 3anucatb nocnenoBaTtesibHOCTb YaCTUYHbIX CyMM pAda, eCiun
oo

Y i
4n®—1
n=1

3) [lokaszaTb pacxogMMoCTb PAAA, NOJIb3YACb AOCTaTOYHbIM NMPU3HAKOM PACXOAMMOCTM

L + * + i + -+ n* +
9 13 17 dn+ 5
4) UccnepoBath pAag, Ha CXOAMMOCTb C MOMOLLbIO MpU3HaKa Janambepa
2" .nl
5?‘!
n=1

HokymeHnm ynpaesnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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5) UccnepoBaTb Ha CXOAMMOCTb 3HAKOYEepeayoLWMIica paa Nosib3yacb NPU3HAKOM
(-t
U -
" o on?+1
NenbHuua

MpakTuueckas pabora

PeweHue OughpepeHyuanbHbIX ypasHeHUl nepsozo u 8mMopozo NopsoKa

1) Haiitu o6ee pewwenue [Y ¢ pasgeneHHbIMM nepemenHbimn 2vdy = 6x3dx,
2) Haittn obuwiee pelexmve Y ¢

Pa3AeNsaoLWMMUCA NEPEMEHHbIMM

3xdy = yidx.

3) Haittn yacTHoe pelueHve Y

y' =12x2 = 7x 4+ 3, ecmy(—1) = 2,

4) Haiitn obuee pewenune JIOQY c noctoaHHbIMKU Koaddminerydmm30y = 0
5) Haittn yacTHoe peweHune Y v=1)¢cm2npux=—1

1) HanTn obuiee peweHne Y

6) Haittn yacTHoe peleHve Y , ecnm

7) Haittn obwee pewenue JIOQY ¢ NOCTOAHHbIMU KO3DOULMEHTAMMU.

8) Haittn uacTHoe peweHue /I04Y

y'—8y' +16y =0 ecmy =1,y =2

npux = 0,

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

y'—y"'—30y=0

MpakTnueckan pabora

Onepayuu HA0 Mampuyamu

1. Ana ManMLl,AMBHaﬁTM:(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| |

\ J \ )

2. Havitun |A - B
(2 4 1y (3 1 2)

A=|-2 -3 2|B=|6 3 -1|

HokymeHnm ynpaesnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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| . |
\ )\ )

3. [lokasaTb, ABNAOTCA N MATPULLbl 06PaTHbIMM NO OTHOLLEHUIO APYT K APYrY
2 3 1 -3
(—1 1) "5 (1 2 )
4. Ana maTpuLbl A HaiiTV 0BpaTHYIO U NpoBepuTb, yTo A - - A = E,
(8 3-2)

MpakTuueckas pabora

Pewerue C/TY pazHsimu memooamu

1. Pewntb cuctemy metogom Kpamepa
X, — 2%, + 2x; = —bH
2%, +2x, —x3 =7
—2%x; —x, +2x;=—6
2. PewnTb cnuctemy metogom Maycca
X;— X, +X3—%x, =5
2x, +x, —x3 =—1
—x; + 2%, + x3 +x, =5
X, —2x, +2x3—x, =8
3. Pewenune CNY
(5x; —3x, = -2
MATPUYHbIM | 3x, +x, = —4
10x+y+4z=1
x—2y—7z=-3
2x+y+5z=0
0)IIpakTueckas pabora

MeTOoA0M a)

Lelicmeus c sekmopamu

1) Haittn AR, ecnm A(—2; 5 6) MB(1;0; _3}

2) flaHo: g = {—4.2;—6), b = {7:1.0), & = {1.—1,2) . Haittn 3G — 2b +4¢.
3) HaiiTv HanpaBAoLUME KOCUHYCbI BeKTopae‘vfg[H;—ﬂfé, edm M,(4;1;—2m
4) HaitTn KoopAnHaTbI cepeAHAABC, ecMﬂEFQ%;@jC(E -2;-1)

5) daHo: a = {9;7;—4)}, -’3—{ 5;1;6) . Haim @ - b Méfp

6) aHo: ﬂ—{ 1; —2;5}, b—{34ﬂ} HaMTMzﬂ‘—ﬂrﬂ b+5b‘

7)4=31 —1LB(2: =61 vy ANVHY OTpesKa AB.

8)d=1-3j+k. b=-2+k. Halitn koopanHaTbl BekTopa & — B,

9) A{D: —1: 2:'.- B{—li ‘]:': 3:].- E{—zi 1: D:]_. D{—li D: 3:]_ Ha[,"ﬂ-m KOOpAMHaTbl BeKTopa ﬁ = E + ﬁ'

10) €= (1; —1;1), b= (2:1; =3).7 = 2d - 35 Haittn gnmHy BekTopa ™.

3b.
LHokymeHm ynpae}l'l_ﬂemc;q I'lpOJpLMMHbIMU cpedcmeamu 1C: Konnedx

lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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1) . .
a=31—4. b =214+ 3k,
12) . NF= (-39 MpoBepuTb NepneHANKYNAPHOCTL BEKTOPOB.
ldl = 4 |£’h§)3 2(&h)= 4" HaliTu ckanapHoe npousseseHmne BekTopos & ¥ 5,
= 21— 2714y = 3] -4k 1. Habtmn e b,
15)‘&%&;14 yron Mexay BekTopamu & = (=4 2;6), b= (1;3; 7).
16) Mpw Kakux 3HaueHus T Begigpab = (= 2 7) 6yAyT KONNMHeapHble?

17) [aHbl KoopAMHaTbl BEPLUNH Tpeyroanﬁ'&El‘ 2:3).8(2:-1; 0). C(~%2; -3).

ABC:Halttn nepumeTp TpeyronbHuka ABC, yron <€ u aanny megnansl AM.

MpakTuueckas pabora

YpasHeHue npamol Ha naockocmu

1) CoctaBuTb M NOCTPOMTb YypaBHEHME MNPAMON, npoxodAulel uvepes
TOUKY My(1;1) W nepheHanKynspHoit Bektopy 1t = (—3; 2).
2) CoctaBuTb ypaBHeHMe MpAMON, npoxoaAaulel depes Touky Mgy(—2;3) un
nepneHAnKYNAPHON BEKTOPY AB, ecim A(—5; 2) n B(1; 4).
3) nMMpeobpasoBaTb 3afaHHOE YpaBHEHWE MPAMON K ypaBHEHMIO MNPAMON B

OoTpesKax:
2x+3v+6=0

4) CocTaBUTb M NOCTPOUTb YPaBHEHWNE NPAMON B OTPE3KAX, EC/IN OHa
nepecekaeT OCM KOOPAMHAT B Toukax A(3; 0) n B(0; —4).

5) CocTaBuTb M NOCTPOUTL YpaBHEHWE NPSAMOM, NPOXOAALLEN Yepe3 Hayano
KOOPAMHAT, eCIN €€ YrnoBoin KoapoduumeHT k = 4.

6) HaitTn yron HaknoHa K ocn Ox npaAmoii
3x +5y +20=0.

7) CocTaBUTb M NOCTPOUTL YpaBHEHME NPAMOW, MPOXOAALLEN Yepes TOUKY
Al1; —5) v umerowwelt yrnosoi koadpuumeHT k = 3.

8) CoctaBuTb ypaBHeHMe NPAMOIA, Npoxoaalei yepes Touky (3; 2) n
obpa3sytoweit c ocbto Ox yron 45°.

9) CocTaBWTb M MOCTPOUTL ypaBHEHME NPAMOIA, NpoxoaaLei yepes Toukn A(3; —2) un
B(4;—1).

MpakTnueckan pabora

Kpusbie emopoeo nopsadka

1) CocTaBuTb 06LLEe ypaBHEHME OKPYXKHOCTU ¢ LieHTpoMm B Touke O(—2;2) n

paguycom B = 3. [ocTpOUTb OKPYKHOCTb.

2) HaliT KOOpAMHATbI LIEHTPA U PAANYC OKPYKHOCTU, ecin X~ + 2x -|'ﬂ}’2 —35=0

3) HailtT KoopAnHaTbI GOKYCOB M SKCLLEHTPUCUTET 3//IMNCA, 16x" + 25y~ — 400 =0
ecnu

4) HalTu UEHTP, OCK, BEPLUNHbI, GOKYCbl, IKCLEHTPUCUTET U aCUMMTOTbI
runepbonbl, ecnn eé ypasHeHue 16x° — 9y~ — 64x — 54y — 161 = 0,

HokymeHnm ynpaesnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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5) HaliTu BepLumnHy, GOKyC, OCb M ANPEKTPUCY Napabonbl, ecam eé ypaBHeHNe
yi 42y +4x—11=0,

3) j(4x3 —6x2 + 2x+1)dx
1

3 dx

4) J.3x+4

5) BbluncanTb naowaab Gurypbl, orpaHMYeHHOM NIMHUAMM
y=x*-x-2,y=0.

2

6) CKopoCTb 3a7,aHa ypaBHeHnem v =6t2 +4t +5 (m/c). BbIuMcanUTb NyTh,
NPONAEHHbI TOYKOM 3a YeTbIpe CEKYHAbI U 33 BTOPYIO CEKYHAY.

3aaaHuA anAa ayauTopHou paboTbl

1) NcchepoBatb GYHKLMIO HQ MOHOTOHHOCTb M TOYKU SKCTPEeMYMa:

5
y=2x3-2x2 4 6xu

3 2

1
y=§x3—2x2+3x—3

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

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

3) NccnenoBaTb QYHKUMIO ABYX NEPEMEHHbIX HA SKCTPEMYM:

z=x? —4y3 —2x+12y
z=x -2y? -3x+6y +1
z=-3x —3y? +6(x—y)

z=x —4y3 —2x+12y

@Bbl‘-IVICﬂMTb HeonpeaeneHHbIN MHTErpaa METOA0M MHTETPUPOBAHMA NO YACTAM:

IS-(l— 6x)- e*dx

HokymeHnm ynpaesnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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13'(4)( +5)-e*dx
j4-(6x+ 7)-eXdx

J‘Z°(3X +1)-e*dx

5?[ BbluMcanTb onpeaeneHHbIN MHTErPaa 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

HokymeHm 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

HokymeHm 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
3agaHua Ansa NnpoMexyTo4yHoro 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 YPaBHEHNA»

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

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 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 ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU 0 opuauHany, xpaHswemycs 8 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 ObpaTtHasa maTtpuua. Teopema 0 CcyLeCcTBOBaHUN N €ANHCTBEHHOCTU
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 npou3BeeHne BEKTOPOB M ero CBONCTBA.

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 Kpusble BTOporo nopsigka. KaHoHU4eckne ypaBHEHUSI OKPY>XHOCTU, 3nnunca.
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 ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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nocrnegoBaTesibHOCTW.
22 BeckoHeyHo Marnble n 6eckoHe4HO BonbLUMe NocneaoBaTenbHOCTU, UX
cBoncTBa. CBoMcTBaCXoAALWMXCA NocneaoBaTenbHOCTEN.

23 MoOHOTOHHbIE nocnegoBaTenbHoCcTU. [Npegen MOHOTOHHOM
nocrnegoBaTesibHOCTU.

24  [enctButenbHas PyHKUNA 0ENCTBUTENBHON NEPEMEHHON, CNOCOOLI
3apaHus. MNpepen dyHKumn. Teopema 0 egUHCTBEHHOCTU Npeaerna pyHKunn.
CBovicTBa npenenoB PyHKUNN.

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

26 OAOHOCTOPOHHME Npeaensi.

27 CpaBHeHne 6eCKOHEYHO MarnbiX PyHKUUI. DKBUBANEHTHbLIE BECKOHEYHO
Marble yHKUUN.

28 3amevaTernbHble npeaensl.

30 HenpepbiBHble hyHKUNN. KpuTepnn HenpepbIBHOCTU OYHKLNKN B TOYKE.
Teopema 0 HenpepbIBHOCTM CyMMbI, NPOU3BeLEHNS, YACTHOrO HEMNpepbIBHbIX
dyHKUMN. TeopemMa 0COXpaHEHUN 3HaKa HeENPEepPbIBHON OYHKLMN.

31 CsowncTBa HenpepbiBHON oyHKUMK Ha oTpeske (Teopembl bonbuaHo - Kown.
TeopembiBeliepLitpacca).

32 PaspbiBbl HenpepbIBHOCTY (hyHKUMKN. Knaccngukauma paspbiBoB
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 TeopemMbl AuddepeHUnanbHOro NCHMUCIIEHMS.

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 ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 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 "eomeTpunyeckne n pusnyeckme NpUNoXeHUs onpeaerieHHbIX 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 anddepeHumarnsl BbICLUNX MOPSALKOB.
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  ypaBHEHWA  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 ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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4 CBepaeHus o (hoHAe OLEHOYHbIX CPeACTB U ero cornacoBaHue

doHA OuUeHOYHbIX cpeacTtB onga artrectauum no gucuunnmHe EH.01 OnemeHTsl
BbICLLEM MaTemMaTuku npeacraBnseTr cobonm KOMMOHEHT OCHOBHOM obGpa3oBaTerlbHON
nporpamMmmbl cpeaHero npodpeccrmoHanbHoro obpasoBaHus no cneyunanbHocTn 09.02.07.
MHdopMaLMOHHbIE CUCTEMBI N NPOrpamMMUpoBaHne.

®oHA OUEHOYHbIX CPEeACTB pacCMOTpeH M ofobpeH Ha 3acefaHun MeToamyveCcKom
komunccum «MatemaTtmkm n usmkmny

MpoTtokon Ne 9 ot «10 » mas 2023 r

MNpeacenatenb METOAMYECKON KOMUCCUN /T.H. boraTtbipeBa/

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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