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1 MacnopT hoHAA OLLeHOYHbIX CPpeacTB

1.1 ObnacTb npumeHeHus1 hoHAA OLLEHOYHbIX CPeacTB

@PoHAO OUEHOYHbIX CPeaCcTB NpeaHa3HayeH LN OUEHKU pe3ynbTaToB OCBOEHUS
avcumnnmubl EH.01 3nemeHTbl BbiCLLEN MaTEMAaTUKU.

1.2 Pe3ynbTaTbl OCBOEHUS AUCLUNSIUHDI

B

pe3ynbrtate KOHTPOJIA U  OUEHKU

no AgucuuniinHe OCyLlecCTBIIdeTCA

KOMIJIeKCHaA npoBepka 4YaCTU4YHOro OCBOEHUA Crefyrownx I'IpOCbeCCI/IOHaJ'IbeIX

KOMMNETEHLMI CornacHo y4eGHoOMY nnaHy:

2 MNepeyeHb OLEHOYHbIX CPEeACTB U KpUTepUM oLleHMBaHUA

Kon YMeHus 3HaHus
MK, OK
OK 01 Yo 01.01 pacnosHasaTb 3agayy wunu | 30 01.01 akTyanbHbIM NPOECCMOHANbHLIN 1

npobnemy B  NpodeccroHanbHOM
n/vnn counanbHOM KOHTEKCTE;

Yo 01.02 ananuaupoBaTb 3agadvy
uvnn npobnemy wn BblgenATb eé
COCTaBHbIE YacTu;

Yo 01.03 onpeaenaTb atanbl peLleHns
3agayu;

Yo 01.04 BbisBAsATb U 3GPdEKTUBHO
nuckaTb WHopmaunio, HeoOXoaMMYHo
ans peLueHns 3apayv n/vnu
npobnemsil;

Yo 01.05 cocTtaBuTb NfiaH AeNCTBUS;
Yo 01.06 onpegenuTb HeobxoanMmble

pecypcsl;

Yo 01.07 BrageTb akTyanbHbIMU
MeTogamm paboThl B
npodgeccroHasibHoOn " CMEXHbIX
chepax;

Yo 01.08 peanusoBaTb COCTaBIEHHbIN
nnax;

Yo 01.09 oueHuBatb pesynbTaT U
nocneacTeus CBOMUX aencrTesum
(camocTOATENBHO UMM C  MOMOLLBHO
HacTaBHMKa)

couuarnbHbIN KOHTEKCT, B
npuxoguTcs paboTaTtb U XUTb

30 01.02 OCHOBHblE UCTOYHUKMN MHDOpMaLMK
N pecypchbl Ans pelleHus 3agad u npobnem B
npodeccuoHanbHOM  uW/unu  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 oueHOYHbIM cpeacTBaM TEKYLLEro KOHTPOJA yCneBaeMoCTM OTHOCATCS:

- Tunn4yHble 3agaHna ons NPaKTU4EeCKNX 3aHATUN.

HokymeHnm ynpaensemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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2.2 K oLeHOYHbIM cpeacTteBam ansA npome)KyTquoﬁ aTTectTalumn OTHOCATCA.

- NepeYeHb BOMNpocoB Ans anddepeHLumanbHoro sadyeTa.
2.3 KpuTepum oLeHKMU pe3ynbTaTOB OCBOEHUSI AUCLUNIIUHbI

Kputepuu oueHMBaHUsA TeopeTUHeCKUX 3HaAHUN:

«Omnu4yHo» - cTaBUTCA, ecnn obyyaroLmmncs:

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

0) paeTr npaBuribHble (POPMYNUPOBKM MOHATUA N TEPMUHOB MO U3YYEHHON
ANCUMNIIVHE;

B) [LOEMOHCTpUpyeT MOHMMaHWe mMaTepuana, 4TO BblpaXaeTca B YMEHUU
obocHoBaTb CBOW OTBET,;

r) ceoboaHo 0606waeT n anddepeHUMpyeT NPU3HAKN U NOHATUS;

A) NpaBuUNbHO OTBEYaEeT Ha LOMNOSTHUTENbHbIE BOMNPOCHI;

e) cBobogHO  Bnageer  pedbld  (OEMOHCTPUpPYEeT  CBSI3@HHOCTb U
nocnefoBaTeNlbHOCTb B U3NTOXEHMM) U T.1.

«Xopowo» - CTaBUTCA, ecnn obyyarLmnnca gaet OTBET, yAOBNETBOPSOLWMNA TEM
Xe TpeboBaHMAM, YTO U AN OTMETKU «OTMMYHO», HO AONYyCKaeT eANHUYHBbIE OLUMOKN,
KOTOpbIe CaM e UCnpaBnseT nocne 3amevaHus npenogasartens.

«Yo0oenemeopumesibHO» - CTaBWUTCSA, €cnu obyyarwminca OeMOHCTpUpyeT
3HaHWe U NOHMMaHWEe OCHOBHbIX MOMOXEHWUA AAHHOW TEMbI, HO:

a) HETOYHO U HeyBEepPEeHHO BOCMPOU3BOAMT OTBETbI Ha NOCTaBMEHHbIE B 3a4aHWM
BOMpPOCHI;

6) faeT HeTOYHblEe (POPMYNMPOBKM MOHATUIN N TEPMUHOB;

B) 3aTpyaHsieTca obocHoBaTb CBOW OTBET;

r) 3aTpyaHsieTcsa 0600wmTb nnn guddepeHunpoBaTb NPU3HAKN N NOHATUS;

A) 3aTpyAHSIETCS NpU OTBETAx Ha AOMNONHUTENbHbLIE BOMPOCH!;

e) nanaraeTt maTepman HegoCTaToO4YHO CBA3aHHO M NoCneaoBaTesbHO C YacTbiMM
3aMVHKaMu1 1 nepepbiBaMn U T.10.

«HeydosnemeopumenbHO» - CTaBUTCH, ecnu oby4yaroWnica OeMOHCTpUpyeT
He3HaHue UM HernoHMMaHue 6onbluen YacTn COOTBETCTBYHOLLErO pa3aena.

Kputepuu oueHMBaHUA NPaKTU4ECKUX YMEHUN:

«Omu4YHoO» CTaBUTCS, €Cnn obyvaroLLmniics:

HokymeHnm ynpaensemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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a) ymeeT noaTBEpAMTb Ha MpuMMepax CBOE YMEHME MO  BbINOSIHEHUIO
NONYYEeHHOro NPaKTUYECKOro 3afaHus;

6) ymeeT aprymMeHTMpoBaTb CBOM LEWUCTBUS NPWU BbINOSIHEHUN MPAKTUYECKOrO
3agaHus;

B) uenecoobpas3HO MCMonb3yeT TEeOopeTUYECcKUA martepuan Ans BbINOSIHEHUS
3afaHus;

r) MpaBWNbHO MCMOMNb3yeT Heobxoaumble MpPUEMbl, METOAbl, MHCTPYMEHTbI U
Apyrve pecypchl;

A) OEeMOHCTpUpyeT yMeHWe [OeWCTBOBaTb B CTaHOAPTHbIX M HecTaHOAPTHbIX
NpodeCCMOHanbHbIX CUTYaLUSIX;

€) rpamoTHOE COCTaBIEHUE AOKYMEHTOB, OTHOCSALUMXCSA K MPOdeCCUOHanbHOWM
AEeATENbHOCTU U T.1.

«Xopowo» - CTaBUTCSl, €Cnn ob0y4alLNMNCcs LOEMOHCTPUPYET npaKTUYeckue
YMEHMS, yOOBMNETBOPSIOLIMNE TEM Xe TpeboBaHMSAM, YTO U ANSt OTMETKU «OTIMYHOY», HO
AONyCKaeT eauHWYHble Herpybble OwWMOKK, KOTOpble CaM e MWChpaBnsieT nocne
3ameyvaHus npenogasaTens.

«Yo0osnemeopumesnbHO» - CTaBUTCS, ecnn oby4valowmunca obHapyxmnBaet
NpakTU4eckne yMeHusi, Ho:

a) 3aTpygHseTcs MNpMBECTU MpUMEpPbl, MOATBEPXAAKLIMNE €ro  yMEHUs,
MCMNOSb30BaHHbIE B MPOLECCE BbIMOSTHEHNS] NPAKTUYECKOrO 3a4aHuUs;

0) HenocnegoBaTenbHO aprymMEeHTUPYeT CBOM OENCTBUS, NMPeAnpUHSITbIE UM B
npouecce BbINONIHEHWUS MNPaKTUYECKOro 3adaHusi; aprymeHTbl, OObsCHsoWMe ero
AENCTBUSA, NpeanpuHATLIE UM B MPOLECCE BbINONTHEHWSI NMPAKTUYECKOro 3aaHUs;

B) HeLlenecoobpas3HO MCMOoNb3yeT TEOPETUYECKUI MaTepuan Ansi COCTaBMEHNUS
nraHa BbINOSIHEHUSA NPAKTUYECKOTO 3a4aHUS;

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

A)  UCNbITbIBA€T  3aTpyAHEHUA B OENCTBMAX  MNpPU HEeCcTaHOAPTHbIX
NpodeCCMOHaNbHbIX CUTyaUUsIX U T.M.

«HeydosnemeopumernibHO» - CTaBUTCA, €Cnv obyyarowmmnca gonyckaeT rpybble
HapyLleHns anroputma OencTBust unu owmbku, Brnekywme 3a coboil BO3HUMKHOBEHME
oTpuuaTenbHbIX MOCMNEeACTBUIA O 000pyaoBaHMS, OKpYXaloLen cpedbl M aKkvnaxa
CyAaHa, unu () OTCYTCTBME YMEHUS OENCTBOBATb B CTAHAAPTHbIX NPOMdEeCCUOHarbHbIX

HokymeHnm ynpaensemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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cuTyaumsx, unu(n) AEMOHCTPUPYET HEe3HaHWe WnM HenoHMMaHue Oonbluen 4YacTu
COOTBETCTBYIOLLIErO pasaena.
Kputepum oueHuBaHus no aucumnnumHe B chopme TeCTUPOBaAHUA:
«OTnmn4HOo» - 81-100 % npaBuibHbLIX OTBETOB;
«Xopowo» - 61-80 % npaBunbHbLIX OTBETOB;
«YpoBnetBoputenbHo» - 41-60% npaBunbHbIX OTBETOB,

«HeynosnetBoputensHo» - 0-40% npaBuibHbIX OTBETOB.

3 OueHOoYHble cpeacTBa TeKyLlero KOHTPONA U NPOMEXYTOYHOM aTTecTauum

KOHTpOﬂbeIe BOMNPOCHI K NPAaKTU4€CKUM 3aHATUAM

MpakTnyeckan pabora

Bbiyucnerue ripedesos

3x2 —7x+2

1. lim
Si3x +11x—4

2

3 ax’ —x*

2. lim 413,21

X—>0 X3

3. lim 5-x

x—5

4. lim( - X)

X—>0

. X
lim
x>0 sin 3x

lim(1+ 1 t

X—>0

2Xx

. COSX—cos3x
lim
x—0 2)(2

1

lim(1+ 4x)?2
X x—0

MpakTnuueckan pabora

BobiyucneHue ﬂpOU3BOdeIX

HokymeHnm ynpaensemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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1. Bol4MCAUTb NPOU3BOAHYHO COXKHOMN GYHKUM

2. Bbluncnamtb Nnpon3BoO4HYHO B TOYKE

3. Hanaute nponsBogHyo pyHKUumM Y=

x=-2,4.

6

4. NaHa dyHKumA y= (2x _3)' . Hangure

5. Haitaute ¥'(0), ecam

y:

3¢ —cos x

xX—5

—3x+2. Beruuciure ee 3HaueHue Ipu

—0,5x*

y'(4)+y(4).

HokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuwemycs e 1C: Konnedx




MO-09 02 07-EH.01.90C

KMPK BIrAP® ®I'60Y BO «KI'MY»

SNEMEHTbI BbICLUEW MATEMATWKWA C.8/22

[(8x*®

6. HaiiT npon3BoaHYto cnoxHo GpyHKumn ¥ = (In(x* + 1) — 6cos®x)” B Touke x = 0

MpakTuueckas pabora

lMpou3eodHas u eé npusnoxceHus

1. 3aKoH ABUXEHWA 3aaH YPpaBHEHUEM

B
5 =4¢° + - +t+1 [M) BbIUMCAUTL YCKOPEHNE B MOMEHT BPEMEHM 2 CEKYHAbI.

i
3. COCTaBMTb ypaBHeHMe KacaTenbHoM B Touke X = 2, ecm Y = V3 + 3x,

3. UccnepoBaTb GYHKLMKM C MOMOLLbIO NEPBOM M BTOPOM NPOU3BOAHDIX:

4. CoCcTaBUTb ypaBHEHWE KacaTeNIbHOW U HOPManu:
A(—4; 10);

yKe Xy = —1,
5. HaiiTh yron HakNoHa KacaTe/ibHOW NPOoBeAEeHHOM K Nnapabone ¥ = 3 + 2x — 4x
TOYKe Xy = 2,
6. 3aKOH ABUKEHWA 3aZlaH YpaBHEHEM
2]
S=4t3+ Stt+1 (a¢). BErauCIuTh CKOPOCTH M YCKOPEHHE B MOMEHT

BpeMeHHU 3 cekyHibl. 7 Teno Maccolt m = 12xz nBHXKETCS MPAMOJIUHEHHO
no 3akony § = In (5t + 4. HaliTi KMHETHYECKYIO SHEPTHUIO TEJIa Yepes 3
CEeKYH/IbI I10CJIe HayaJla JIBUKEHMUS.

MpakTuyeckas pabora
BoiyucneHue H€Ol7p€a€/18HHOZO UHMeepasa oCHoB8HbIMU memooamu

1)
—15x% 4+ 7x — 9)dx

2a® +3aa—dx
) [———

A.E

dx

3) [ (x* —3)% - x%dx
) [Jer +5-e" dx

5) [(10 — 2x) - cosxdx

HokymeHnm ynpaensemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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6)

MpakTHueckana pabora

BbiyucneHue onpedeneHHbIX UHMe2panos, npunoxeHus onpedeneHHo20
uHmezpana

1) j(4x3 —6x* +2x +1)dx
1

3 dx

2) I3x+4

3) Bbiuncantb nnowaab Gpurypbl orpaHUYEHHOM TMHUAMM
2
y=x"—-x-2,y=0.

4) CKOpOCTb 3aaHa ypaBHEHUEM V = 6t% +4t+5 (m/c). Bblumcantb nyThb,
NPONAEHHbI TOYKOM 3a YeTblpe CEKYHAbI U 32 BTOPYHO CEKYHAY.
5) Bblumcantb naowaas Gurypbl, OrpaHUYEHHON TNHUAMM

y=x2 —-x—2,y=0.

6) BbluncanTb 06bem Tesa, NoNy4YEHHOTO BpaLlleHnem BOKpyr ocn OX ¢urypbil,
OrpaHMYEHHON ANHUAMMN:
y=2x+3,

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

7) CKOpOCTb 3aZ,aHa ypaBHeHueM v = 24t — 6t (m). BbIuMcanUTb NyTb
NPOMAEHHbIN TOYKOW: a) 3a TPM CeKyHAbl; B) 3a BTOPYIO CEKYHAY; B) OT Ha4yana
OBUXKEHMA 00 OCTAHOBKM.

8) BbluncanTb paboTty, coBepLuaemyto Npu CKatum NpyxKuHbl Ha 0,03m, ecau
Ana cxkatms ee Ha 0,02m bbina 3aTpayeHa paborta 300k

MpakTuyeckas pabora

YacmHsie npou3sodHble

1. Haittn o6nactb onpeaeneHuns GpyHKuMU. M306pasuTb pelieHne Ha KoopAMHATHOM
NIOCKOCTW.

2. Bolumcnauntb npegen.
3. BblUMCAUTb YacTHble NPOU3BOAHbIE MEPBOrO M BTOPOro NopAaka.
z=6xy® —5yix* +3xy— 4y +x

4. Hanaute nonHbin agnddepeHuman yHKUMN ABYX NEPEMEHHbIX MPU

3aAaHHbIX yenoBusax. z = x°y* — 3xy + 6x, ecu

HokymeHnm ynpaensemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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x=2,}r=—3,dx=§, dy = —1

5. UccnepoBatb GYHKLMIO ABYX MEPEMEHHbIX Ha IKCTPEMYM.

MpakTnyeckas pabora

Boi4ucnieHue 080LiHbIX UHMEe2Pasios

MpakTuyeckas pabora

OnpedeneHue cxodumocmu psaoos

1) 3anucaTb NATb NEPBbIX YNEHOB PAAA, eCU
2) 3anucaTtb Nocnea0BaTeIbHOCTb YHaCTUYHBIX CYMM pAda, ecau
= =]

P
4nf—1
n=1

3) JoKas3aTb pacxoAMMOCTb pPAAa, NOb3YACh A0CTAaTOYHbIM NPU3HAKOM PACXOAUMOCTH
4) UccnepoBath pag, Ha CXOAMMOCTb C MOMOLLbIO NpU3HaKa Janambepa
= =]
2?’! ..rl‘
5?!

n=1

5) UccnepoBatb Ha CXOAMMOCTb 3HAKOUepeayoLWMica pas Nosib3yacb NPU3HAKOM
NenbHuua

MpakTnueckana pabora

PeweHue OugepeHyuanbHbIX ypasHeHUl nepeoeo u 8mopo2o nopsoKa

1) Haintn obuwiee pewenne Y ¢ pa3geneHHbIMU NeEPEMEHHbBIMM 2ydy = 6x3dx.
2) Haittn obuwee pewenne Y ¢

pas3genArLLMMUCA NepeMeHHbIMM

3xdy = yidx.

3) Halitn yacTHoe peweHue Y

y' =12x2 —7x+ 3, ecmy(—1) = 2.

4) Haittn obLuee peweHune JIOAY ¢ NOCTOAHHbIMU KO3pPULMEHTamM.

5) Haintn yactHoe peweHue Y , €Cnn
1) Hantum obuwiee peweHne Y

HokymeHnm ynpaensemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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6) Haintn yactHoe peweHune Y , ecnn
7) Haintn obwee pewenne JIOAY ¢ nocToAHHbIMKU KO3bdULMEHTaMU.

8) HanTtu yacTHoe peweHune 104Y
y' =8y +16y =0, ecmy =1y =2

npux = 0,

MpakTuyeckas pabora

Onepayuu Had mampuyamu

1. Aina matpuy A v B Haittn: (A+B)"; (A—B)'; 2B—3A; A-B+B-A;

A=
| | | |
\ ) \ )
2. Haittn |A - B|
A=
| | |
\ )\ )

3. [loKasaTb, ABNAOTCA M MaTPULLbl 06PaTHLIMK MO OTHOLLEHMIO APYT K Apyry
4. Ins maTpuLbl A HalTU 0BpaTHYIO U NpoBepUTh, YTo A1 - A = E.
(8 3-2)

MpakTHueckana pabora

Pewerue C/1Y pasHsimu memooamu

1. Pewntb cuctemy metogom Kpamepa
2. Pewntb cuctemy metoaom laycca

HokymeHnm ynpaensemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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X;— X, +X3— X, =5
2%, +x,—x;=—1
—x; + 2%, +x3 +x, =5
X, —2x, +2x3—x, =8
3. PeweHune C/TY

MaTPUYHbIM

MeTOA0M a)

0)lIpakTrueckas pabora

Lelicmeus ¢ sekmopamu

1) Havtn  , ecnm n .

2) OaHo: , . HaifTn 34 — 2b + 4¢.
3) HainTn HanpaBsnatoLme KOCUHYCbl BEKTOPA , ecnu n
4) HanTn KoopamnHaTbl cepeamH , eCnu

5) AaHo: . Haritn "

6) [aHo: . Haritn

7) . Haltn ganny otpeska AB.

8)d=T—-3j+k. b=-2+k Haittu koopamHaTsl Bektopa & — b.

9) Al0: —1: 20, B(—1: 4:3). c(=2:1: 0), D{—1; 0 3:]_ Hantu KOOpAMHATbl BEKTOPA m = BA + ﬁ
10)d=(1; —1;1), 5= (2;1; —3).@= 2d — 3B Haittn gauHy BekTopa ™.

11)

12) MpoBepunTb NepNeHANKYASPHOCTb BEKTOPOB.

13) HaiiTu ckanapHoe npovsBeeHne BEKTOPOB & X b,

14) Hamtn é "B,

15) HaiTu yron meay BekTopamu & = (=4 2:6), b= (1;3-7),

16) Mpu Kaknx 3Ha4yeHuA * # ¥ gekTopa 6yayT KonnnHeapHbie?

17) [OaHbl KOOPAMHATbLI BepLIMH TpeyronbHMKa ABC: Hat

MpakTnueckana pabora

YpasHeHue npamoli Ha naockocmu

1) CoctaBuTb M MOCTPOWUTb YpaBHEHWE MPAMOM, NPOXOAALEN uYepes

TOUKY M,(1;1) W nepneHauKynspHoM BekTopy 1t = (—3;2).
2) CocTaBWUTb ypaBHeHWe NpaAMOM, npoxogalieit Yepes Toury Mg(—2;3) n
nepneHanKyNapHON BEKTOPY E, ecnv A(—5; 2) n B(1;4).
3) MMpeobpasoBaTb 3aZaHHOE YypaBHEHWE TNPSAMOM K YypaBHEHWIO MNPAMOM B OTpe3Ka
2x+3y+6=10

4) CocTaBMTb 1 NOCTPOMUTL ypaBHEHME NPAMOIL B OTPE3Kax, eC/IN OHa
nepeceKkaeT ocu KoopAmHaT B Toukax A(3; 0) n B(0; —4).

HokymeHnm ynpaensemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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5) CoctaBuTb U NOCTPOUTL YpaBHEHUE NPAMOM, NPOXOAALLEN Yepe3 Hayano

KOOPAMHAT, eCIN €€ YIrNoBOMN KO3IpPMUmMeHT k = 4.
6) HainTu yron HaknoHa K ocn Ox npAmoi

3x+5v+20=0.

7) CocTaBUTb M NOCTPOUTb YPaBHEHME NPAMOM, NPOXOAALLEN Yepes3 TOUKY

Al1; —5) v umerowelt yrnosoi KoadbduumeHT k = 3.

8) CocTaBMTb ypaBHeHMe NPAMON, Npoxoaalei dyepes Touky (3; 2) n
obpasytowein ¢ ocbto Ox yron 45°,

9) CocTaBWTb M NOCTPOUTL ypaBHEHUE NPAMON, NpoxoasLlel yepes Toukn A(3; —2) un

B(4;-1).

1) CocTaBnTb 0blLiee ypaBHEHME OKPYKHOCTM C LieHTpom B Touke O(—2;2) n

MpaKkTuueckas pabora

Kpusbie mopoeao nopsadka

pagnycom B = 3. [OCTPOMUTb OKPYKHOCTb.
2) HaliTi KoopAMHATbI LLEHTPA U PaANYC OKPYIKHOCTU, ecan
3) HaliTn KoopanHaTbl GOKYCOB M IKCLLEHTPUCUTET 3NUMCA, ECIN

4) Hantn ueHTp, ocK, BeplmnHbl, GOKYCbl, IKCLEHTPUCUTET U ACUMNTOTI
rMnepbonibl, ecnn eé ypasHerue 16x” — 9y* — 64x — 54y — 161 = 0,

5) Haintu BepwimnHy, okyc, ocb 1 AnpeKkTpucy napabonbl, ecnm eé ypaBHeHue
yi+2y+4x—11=0,

3) j(4x3 —6x + 2x+1)dx
1

3 dx

4) I3x+4

5) Bbluncantb nnowaab ¢purypbl, orpaHUYeHHOM IMHUAMM

y:xz—x—Z,y=0.

6) CKOPOCTb 334aHa ypaBHeHUEM v =6t% +4t +5 (M/c). BbIuMCANTD NyTb,

NPOMAEHHbI TOYKOM 33 YeTbIpe CEKYHAbI U 3a BTOPYHO CEKYHAY.

3apaHua ANA ayaAuTopHOM paboTbl

D UccnenoBaTb GYHKLMIO HA MOHOTOHHOCTb M TOYKW SKCTPEMYMA:

2) UccnepoBatb GYHKLMIO Ha BbINYKAOCTb M TOYKM Nepernba:

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

1) Nccnenosatb GYHKLMIO ABYX NEPEMEHHbIX Ha SKCTPEMYM:

HokymeHnm ynpaensemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx

3
Z=X
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—2x+12y

—3x+6y

+1
z=-3% -3y? +6(x—)
z=x —4y3 —2x+12y

ﬂBbI‘-IMCﬂMTb HeonpeaeneHHbIN MHTErpaa METOA0M MHTETPUPOBAHMA NO YACTAM:

5 (1-6x)- edx
13-(4x+5)-exdx
14-(6x+ 7)-e”dx

J‘Z~(3X +1)-e"dx

i} BbluMcanTb onpeaeneHHbIN MHTENPaa MeTOA0M 3aMeHbl NEPEMEHHO:

j5x3 . (X4 — 5)3 dx
-1

szz -(x3 +3)5dx
-1

3

j3x-(6—x2)4dx

2

Q) Bblumcantb naowaab GUrypbl orpaHU4eHHON ANHUSAMN:
2
y=x",Xx+y—2=0

HokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuwemycs e 1C: Konnedx
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y=x" —4x+4, y—4=0

7) Havitun yacTHoe pewenue anddepeHumanbHoOro ypasHeHnums Il nopaaka:

y’ :4X_7;HY: y:]-ry,:_er:O

y’:5X+1;Hy:y:1;y’:_21X:O

HokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuwemycs e 1C: Konnedx



’

y =
2X+2 . yyy=1,y'=-2,x=0
y, :4X+1; HY:

y=1,y'=-2,x=0
3apaHusa AnAa npomMexyTo4yHOro KOHTpons
Tema 1.1. MaTpuubl n onpegenntenmu

MpakTnyeckoe 3aHsaTUe PelueHne 3agad: Onepauum Hag MaTpuuamu.

Bbluncnenmeonpegenutenen. HaxoxageHne obpatHon maTpulbl

Lleﬂb: npmo6peTeH|/|e NpPakKTn4eCknxX HaBbIKOB MO ornepaunam

Ha Manl/‘ILl,aMI/IXOﬁl1 3aHATUA:

1. OpraHu3aunoHHbIA MOMEHT
2. YCTHbIN OpOHTarbHbIA ONpPOC
[MoNb3ysAChb KOHCNEKTOM NEKUUN U pekoMeHayeMON nuTepaTypon OTBETUTb Ha

BOMpPOCLI:

* YTO Ha3bIBalOT MaTpmuen?
» Kakne matpuubl Ha3bIBaOTCA NPAMOYrofibHbIMU? KBagpaTHLIMN?
» Kakne matpuupbl Ha3bIBalOTCA paBHbIMU?
» YTO Ha3bIBalOT rnaBHOM AnaroHasnb MaTpuubl?
. Kakasn kBagpaTHasi matpuua HasbiBaeTCHA OMaroHanbHOM?
HyneBown? €AVHNYHON? TPaHCMOHMPOBAHHON?

TPEyronbHON? CTyneH4yaTon?

. Kakne npeobpasoBaHus mMaTpuubl Ha3bIBalOTCH anemeHTapHbiMn? Kak
NpuMBECTN MaTpuuy KCTyneH4yaTomy Buay? (npumep)

. YTto HasbIiBalOT cymmon matpuu? B yem coctomt obsizaTenbHoe
yCIoBME CyLLLeCTBOBAHNACYMMbl MaTpuL?

. Kaknmun ceorictBamn obnagaet cymma matpuy? (npumep) ¢ Yto
Ha3blBalOT NpOM3BEAEHNEMMATPULbI HA YMcno? (npumep)

* Y710 Ha3bIBalOT Npon3BeaeHneM AByx matpuy? Kak HanTu npousseneHve aByx
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MaTpuu?
. B yem cocTouT obsizaTensHoe ycnoBme CyLLeCTBOBaHUSA

npousseaeHns matpuy? Kakummcsoncteamu obrnagaet nponssegeHne

mMaTtpuy? (npumep)

. UTto HasbiBalOT onpefenuteneMm KBagpaTHOM MaTpuubl?

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

. B 4yem coctouT meTon TPEeYyronbHWKOB AJS1S BbIYUCIIEHUS

onpegenuTens TpeTbero nopsaka?(npumep)

3. BbinonHeHwue NPaKTUYECKUX 3a,c|,aHm71:

Tema 1.2. CucTEMBI IMHENHBIX YPaBHEHUN

npaKTVI‘-leCKOG 3aHATUe PelueHne cuctem NMHenHbIX ypaBHeHI/II7I

Llenb: npnobpeTeHne NpakTU4eCcKNX HaBbIKOB PELLUEHNIO CUCTEM JIMHENHbIX
ypaBHeEHNNn X0 3aHATUS:

1. OpraH13auMOHHbIN MOMEHT

2. PeweHune 3agay Ha Temy: «CUCTEMbI NIMHENHBLIX YPaBHEHNNY

1. aHa cuctema nuHenHbIX ypaBHeHun. Pewnte ee 1) metogom Kpamepa; 2)
meToaom [aycca.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu ro opuauHany, xpaHsawemycsi  1C: Konnedx
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JE.‘I': + x5 + 31, =
1.1

= ]

.

2x, + 3, + x4

| 3, +2x, 4+ x5 =

=
ot

J In, —x, + x5 =1
1.3 {x, +2x, +4x; =6,

IXy + Xy +2xy =

I

Lk
L

[2x) —xy + 30y = —4,
1A x +3x, —xy =11,

lx) —2x, + 23, =T,

—4
1.6 X +xy —2xy =2,

B + 3wy — oy

4y +x7 —3xy = -5;

| 2oy + 32, + dxy =33,
1.8:7x; —5x; = 24,

| 4x, +11lx, =3%;

I=d

1.9

J 2y, +3x, +4x; =12,
Txy —5xs # 3x3 =33,
| 4y 4+ Xy =—1

| .'I'|—4.T:—.1.';=L=I.
1.10 l Sx; +4dxy; =20,

3, —2x, +5xy; =22

1.11
J3.1:._ —2x, +4xy, =21,

Il
-

3x; +4x; —2xy

|2::| — X2 — X3 =1k

J3.'l.'| —2."-': —5xy; =35,
11242y, +3x, —dx, =12,

| Xy —2x, +3x; =—1;

J:I| — X2 —:.1.': = &,
N+ X3 +2x3=11,

dx) + x: +4xy =22;

1.13 [2x, — x,+2x; =10,
J-|I|— xz +4x; =19, 114 J4x + x, +4x; =6,
dxy — xx+2x; =11, | x+ x,+2x; =4
| iy + x; #21xy=8;

1.15

JE.TI — Xy —3x; =9,
1.16 X+ 3%, + xy =20,

Ix, +4x, £2x;=13%

| X —dx, —2x, = —1%;

1.17 J—3.1.'| +5 x, +0xy, = -8,

Jl"-': — X3 —3xy; =10 1.18 In, + x4+ xy;=-—4,
3x) +4x; 4+ 2x5 =1 | x — 4x, —2x; =%
| Xy +5x, + xy =X

1.19 |32, — x4+ xy =-—11,

J 3o+ a2+ x3=—4, 1.2045x, + x, +2x, =8,
—3x, + 5x, +6x, =36, | x;+2x, +4x; =16

1.21

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

Jx, +2x, % X

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu ro opuauHany, xpaHsawemycsi  1C: Konnedx
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lMepeyeHb BONpPOCOB ANsi NOAroToBKU K AndepeHUMpoBaHHOMY 3a4eTy

1. Matpuubl. Buabl matpuy,. encteusa Hag maTpuuamMmm, CBOUCTBA OENCTBUN. 2
Onpegenutenn, MMHOpPbI U anrebpanyeckne ONONTHEHUS.

2. CeowuctBa onpegenutenen. Teopema Jlannaca.

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

4 PaHr maTpuupbl. AnemeHTapHble npeobpasoBaHnsa MaTpuLbl.

5 Cuctembl m niMHENHbIX anredpanyecknx ypaBHEHNN C N HEM3BECTHLIMM.
Teopema KpoHekepa — Kanennu. MaTtpuyHas ¢oopma 3annucm cMcteMbl JIMHENHbIX
YypaBHEHUN.

6 PeweHne cnuctem nuHenHbIX ypaBHeHUI: MeTod obpaTHOM MaTpuLbl, MeToq,
Kpamepa, meTtoalaycca.

7 BekTtop. JInHenHble onepauum ¢ BeKTopamu, CBOMCTBA BEKTOPHbIX onepauum.
8 KoopanHaTtbl BekTopa. [1IencTBus Ha BEKTOpamu, 3aaHHbIMU B
KoopauHaTHou cbopme. [InnHaBeKkTopa.

9 CkansipHoe npou3BeaeHne BEKTOPOB 1 €ro CBONCTBA.

10  O6uiee ypaBHEHME NPSIMON NIMHUN HA NIOCKOCTW.

11 MapameTpuyeckne n KaHOHNYeCcKoe ypaBHEHNS MPSIMON Ha MIOCKOCTMU.

12 YpaBHeHMe NpsIMON, NPOXoAsiLLen Yepes ABe 3adaHHble TOYKN.

13  YpaBHeHue NpSAMON NIMHUKN B OTPE3KaX.

14  YpaBHeHMe NPAMON JIMHUKN C YrNoOBbIM KO3 OULIMEHTOM.

15  Yron mexay asyms npsimbiMu. Kputepuun napannesisHocTu u
nepneHauKynapHOCTU ABYXMNPSMbIX.

16 KpuBble BTOporo nopsgka. KaHoHU4Yeckne ypaBHEHUSI OKPYXXHOCTH, annunca.
17 KpuBble BToporo nopsigka. KaHoHn4eckoe ypaBHeHMe rmnepbonbi.

18 KpuBble BToporo nopsgka. KaHoHnyeckoe ypaBHeHue napabonsl.

19  Anrebpaundeckast popmMa KOMMNSIEKCHOro Yucna. [lencraunsa Hag,
KOMMIEKCHbIMM Yncnamm Banrebpanyeckon popme. NeomeTpuyeckas
MHTepnpeTaumst KOMMNIEeKCHOro Ynucna.

20 TpuroHomeTpuyeckaa popma KoMMniekCcHoro ymicna. lenctema Hag
KOMMJIEKCHBbIMUW YNCNaMUB TPUTOHOMETPUYECKON (hopme.

21 Yuncnosble nocnenoBaTenbHOCTH, cnocobbl 3agaHus. MNpegen
nocrniegoBaTeribHOCTU, eANHCTBEHHOCTU Npeferna, OrpaHNYeHHOCTb CXoasLWencs

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu ro opuauHany, xpaHsawemycsi  1C: Konnedx
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nocrnegoBaTesibHOCTW.

22 BeckoHe4yHO manble n 6eckoHeYyHo DonblUMe NocneaoBaTeNbHOCTH, UX
cBoncTBa. CBoMCTBaCXOAALWMXCA NocneaoBaTeNbHOCTEN.

23 MoOHOTOHHbIE nocnegoBaTenbHOCTU. [Npegen MOHOTOHHOM
nocrnegoBaTesibHOCTW.

24  [DenctButenbHasa QyHKUMS AENCTBUTENBHON NEPEMEHHON, CNOCObbI
3apaHus. MNpepen dyHKumn. Teopema 0 egUHCTBEHHOCTU Npeaerna pyHKunn.
CBovicTBa npenenos PyHKUNN.

25  beckoHe4yHOo mMarnble u 6eckoHe4YHo Bonblume yHKUMU, MX CBONCTBA.

26 OaOHOCTOPOHHME Npeaensi.

27  CpaBHeHne 6eCKOHEYHO MarbiX PYHKUUIN. DKBUBANEHTHbIE BECKOHEYHO
Marble yHKLUN.

28  3amevaTtesnbHble npegensoi.

30 HenpepbiBHble hyHKUNKN. KpuTepnin HENPepbIBHOCTU OYHKLMMK B TOYKE.
Teopema 0 HenpepbIBHOCTM CyMMbI, NPOU3BeaEeHUS, YACTHOrO HEMNpPepbIBHbIX
dyHKUM. TeopemMa 0COXpaHEHUN 3HaKa HeNPepbIBHON AOYHKLMN.

31 CeowcTBa HenpepbiBHOW OyHKUMN Ha oTpe3ke (Teopembl bonbuaHo - Kown.
TeopemblBenepLutpacca).

32 PaspbIBbl HeNpepbIBHOCTU (PyHKUMKN. Knaccndukauma paspbisoB
HenpepbIBHOCTU (OYHKLINN.

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

34 BbluncneHne nponasogHomn (OCHOBHbIE NpaBuia, Tabnuua NpomM3BOAHbIX,
NpPOn3BOAHAsCNOXHON 1 0BpaTHOWN PYyHKLMK, norapudmMmnyeckoe
andpdepeHumpoBaHme).

35 MpounsBoOgHbIE BbICLLUNX NOPSOKOB.

36  OuddepeHuman qyHKumn. f[eomMeTpruyecknin 1 MexaHM4eCckum CMbICIl
andpdepeHumana. BelumcneHme audpdepeHumana.

37  OcHoBHble TeopeMbl AnddepeHUnanbHOro UCHUCIIEHWS.

38 MpaBuno Jlonutans.

39 Mpun3Hakn NOCTOAHCTBA U MOHOTOHHOCTU (PYHKLMKN Ha NPOMEXYTKE.

40 OKcTpeMyMbl yHKUMKN. Hanbonbllee n HauMeHbLlee 3HaYeHUS PYHKLMN.
BbinyknocTbdyHKUmMn. Toykn nepernba. ACUMNTOTHI.

41 MepBoobpasHas u HeonpeaeneHHbIn nHTerpan. CBoncTea HeonpeaeneHHoro

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu ro opuauHany, xpaHsawemycsi  1C: Konnedx
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WHTerpana.
42 MeToq noacTaHOBKM U METOL NHTErPUPOBaHMUS MO YacTsMm B
HeonpeaeneHHOM UHTerpane.
43 3agada o nnowagun KpBonMHENHoM Tpaneunn. NoHaTne onpeaeneHHoro
nHTerpana. CBoncTBa onpegeneHHoro nHTerpana.
44 dopmyna HetoToHa — JlenbHnua. 3ameHa nepemeHHon B onpeaeneHHoM
WHTerpane MMHTerpupoBaHme no 4acTsMm B onpeaeneHHoOM UHTerparne.
45 "eomeTpuyeckmne n pusndeckne NPUNoXeHUs onpeaeneHHbIX MHTerpanos.46
HecobcTBEHHBIN MHTerpan no 6eCKOHEYHOMY MPOMEXYTKY.
46 HecoBCTBEHHbIV MHTErpan oT HEOrPaHUYEHHOW (OYHKLNN.
47 DYHKLMN MHOTMX NepeMeHHbIX. [pegen pyHKkunn. HenpepbIBHOCTb OYHKLMN.
48 YacTHble Npon3BogHbIE PYHKLMM MHOMMX NEPEMEHHbIX.
49 AnddepeHuman pyHkummn. Ceonctea anddepeHymnana.
50 YacTHble nponsBoaHble U anddepeHumnanbl BbICLUMX NOPSAKOB.
51 [1BoMHOM UHTEerpan v ero ceoncTea. BoluncneHme nHterpana.
52 3ameHa nepeMeHHON B JBONHOM UHTerpare.
53 "eomeTpunyeckme n pmnsnyeckne NpUNOXeHNA ABOMHbIX UHTErpanos.
54 AnddepeHumanbHble ypaBHEHNA NepBoro nopsigaka. Buasl u metoapl
peLleHnn.
55 JInnenHble  gudpepeHumnanbHble  ypaBHEHMSI  BTOPOro nopsiaka ¢
NOCTOAHHBLIMWU KO3 PULIMEHTAMMN.
56 WHTerpupyemble Tunbl guddepeHumanbHbiX YpaBHEHUA BTOPOro nopsaka.
57 YpaBHeHMs BTOPOro nopsaaka, AonyckaroLwme noHWxXKeHMe nopsaka.
58 Yucnosble pagbl U X cBONCTBA. [1pM3HakmM CXoagMMocTn psgos.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu ro opuauHany, xpaHsawemycsi  1C: Konnedx
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4 CBepeHusA o hoHAe OLEHOYHbIX CPeACTB U ero corracoBaHue

doHA OuUeHOYHbIX cpeacTtB onga artrectauum no gucuunnmHe EH.01 OnemeHTsl
BbiCLLEM MaTemMaTuku npeacraBnseTr cobor KOMMOHEHT OCHOBHOM 0OpasoBaTenbHOM
nporpamMmmbl CpeaHero npodeccrmoHanbHOro obpasoBaHmst no cneyunanbHocTn 09.02.07.
NHdopMaLMOHHbIE CUCTEMBI N NPOrpamMMUpoBaHue.

®oHL OUEHOYHbIX CPEeACTB pacCMOTpeH U ofobpeH Ha 3acefaHun MeToanvecKom
Komucenn «MHPOPMaLUMOHHBLIX CUCTEM M nporpaMmmupoBaHusi, CeTeBOro U CUCTEMHOIO
alMUHUCTPUPOBAHUSA»

MpoTtokon Ne 9 ot «14» maa 2024 r

MNpeacenaTtenb METOAMYECKON KOMUCCUN /T.H. boraTtbipeBa/

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu ro opuauHany, xpaHsawemycsi  1C: Konnedx
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