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1 MacnopT choHAa OLLEHOYHbIX CPeacTB

1.1 O6nacTb NnpuMeHeHUA (hoHAA OLIEHOYHbIX CPeacTB

®oHAO OLEHOYHbIX CPeACcTB MpeAHasHayeH ANs OLEHKU pe3ynbTaTOB OCBOEHUS

ancuunnuibl EH.01 3nemeHTbl BbiclLern MaTeMaTUKM.

1.2 Pe3ynbTaTbl 0OCBOEHUS AUCLUNSIUHDI

B pe3ynbTaTte KOHTPOJIA U OUEHKN NO ANCUUINTIMHE OCYLLIECTBIIAETCA KOMMJ1EKCHaA

npoBepkKa 4aCTU4HOIro OCBOEHUA Ccnenyrwmnx KOMMNeTeHUNN CornacHo yqe6Homy nnaHy:

OK. 01. BeibmpaTtb cnocobsbl pelleHns 3agad npodeccuoHanbHon AeaTenbHOCTH

NPUMEHUTENIbHO K pa3yiIM4HbIM KOHTEKCTaM,

OK. 02. OcywectBnATb MNOWUCK,

aHanu3 W uHTepnpeTauuo MHdopmauumm,

HeobxoaAnMON Ans BbINOSHEHUs 3a4au I'IpO(*)GCCI/IOH&J'IbHOVI OeATEeSIbHOCTHN.

2 ﬂepequb OLEeHO4YHbIX cpeacTB U Kputepun oueHnBaHusA

Kon YMeHus 3HaHus

MK, OK

OK 01 YMeHus: pacnosHaBaTb 3agadvy w/vnu | 3HaHUA: akTyanbHbIA NpodeccUoHarnbHbIN
npobrnemy B  NpOdECCUOHANBHOM | MU COUMAnbHbIA  KOHTEKCT, B KOTOPOM
n/mnun coumanbHOM KOHTEKCTe; npuxogmuTcs paboTaTtb U XUTb;
aHanuaupoBaTb 3apjavy W/Mnn | OCHOBHbIE NCTOYHUKN NHOPMaLMK
npobnemy n BbligeNSATb €€ COCTaBHble | M Pecypchl Ans pelleHns 3agad n npobnem
yacTtu; B MpodeccnoHanbHoOM W/unu couuansHOM
onpefensaTb dTanbl peleHns 3a4ayYun; | KOHTEKCTe;
BbIABNATE M 3PPEKTMBHO UCKATb | anropuTMbl BbINOSTHEHUSA pabot B
WHpopMaumo, HeobxoaMmyro  Ansa | NPpodEeCCUOHANbHOM N CMEXHbIX 06nacTaXx;
peLleHns 3agadn n/unu npobnemsi; mMeToabl paboTbl B MNpodeCcCUOHANbLHON U
COCTaBnATb NnaH AeNCTBUS; CMeXHbIX cdepax;
onpefensaTb Heo6XooMMbIE pPeCYpChl; CTPYKTYpY NnaHa Ans pelleHus 3ajavy;
BNageTb akTyanbHbIMKM  MeTodamMu | MOPSOOK OLEHKUM pesynbTaToB  pelleHus
paboTbl 3apad npodeccroHanbHON AeAaTensHOCTU
B NpodeccuoHanbHOM W CMEXHbIX
chepax;
peanu3oBbiBaTb COCTaBMEHHbIV NNaH;
oueHuBaTb pesynbTaT U NOCNeacTBUst
CBOUX OENCTBUN (CaMOCTOATENbHO UK
C MOMOLLbI0 HaCcTaBHUKA)

OK 02 YMeHus: onpegenatb 3agadvM  Ans | 3HaHWs: HOMeHKnatypa MHGOPMauUOHHbIX
novcka nHcopmaumuy; NCTOYHMKOB, NPUMEHAEMbIX B

onpenendTb HeO6XO,ElVIMbIe NCTOYHUKHN

npod)eccnoHasnbHON OeATenNbHOCTY;

WHpopmaumu; npuemMbl CTPYKTYpUpOBaHUs MHhopmauuu;
nnaHupoBaTb npouecc noucka; | dopmat odopMneHns pesynbTaTtoB MouCcKa
CTPYKTYpMpOBaTh nonydyaemyro | uHpopmMmaLumm, COBpPEMEHHble CpeacTBa MU
WHpopmaLmio; yCTpOWCTBa MHOPpMaTU3aLINK;

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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BblAENATb Haubonee 3Hadnmoe B nopAaaoK uUX MNpuMeHeHnAa W nporpaMmmMmHoe

nepe4vHe nHgpopmaumm; obecneyeHune B npodeccruoHanbHoOm
OLEHMBATb MPaKTUYECKYH 3HAYMMOCTb | AEATENbHOCTU B TOM yucne c
pe3yrnbTaToB MOUCKA; ncrnonb3oBaHneM LM POBbLIX CPeacTB
oopMnATb  pe3ynbTaTbl  MoOMCKa,

NPUMEHSITb cpeacTtea

NHEOPMALIMOHHBIX  TEXHOMOMMA  Ans
peLLeHus npodeccnoHanbHbIX 3a4av;
ncrnonb3oBaTtb COBpEMEHHoe
nporpaMmmHoe obecneyeHme;
NCnosnb30BaThb pasnuyHble UndpoBLIE
cpeacTtea ana peLwieHunsA
npodgeccnoHanbeHbIX 3agay

2.1 K oueHO4YHbIM cpefcTBaM TeKYyLLUEro KOHTPOsA YCreBaeMOCTN OTHOCATCS:
- TNn4yHble 3agaHnsa onst NPakTUYECKUX 3aHATUN.
2.2 K oueHOYHbIM cpeacTBam AN NPOMEeXYTOYHOM aTTecTauum OTHOCATCS:

- NepeyeHb BONPOCOB AN AnddepeHumanbHoro 3adyeTa.
2.3 Kputepum oueHKku pe3ynbTaToB OCBOEHUSI AUCLMUMIIUHbI

KpMTepMVI oueHnBaHuUA TeopeTUu4eCKux 3HaHUN:

«OmuyHoy» - CTaBUTCA, ecriv obyyaroLunncs:

a) TOYHO hopMynMpPyeT OTBETbI HA NOCTaBIEHHbIE B 3a4aHNN BOMPOCHI;

0) paeT npaBunbHble (OPMYSNIMPOBKU MNOHATUA WU TEPMUHOB MO W3YYEHHOW
ANCUMNIINHE;

B) [LOEMOHCTpUpyeT TMOHMMaHWe maTepuana, 4YTO BblpaXaeTca B YMEHUn
obocHoBaTb CBOW OTBET;

r) ceoboaHo 0606waeT n anddepeHUMpyeT NPU3HAKN U NOHATUS;

A) NpaBuUNbHO OTBEYaeT Ha AOMNOSTHUTENbHbIE BONPOCHI;

e) cBobogHO  Bnageer  pedbld  (AEMOHCTpUPYET  CBS3AHHOCTb U
nocnefoBaTeNbHOCTb B U3NTOXEHMM) U T.10.

«Xopowo» - CTaBUTCA, ecnn obyyaLmnnca gaet OTBET, yOOBNETBOPSOLWNN TEM
Xe TpeboBaHMAM, UYTO U AN OTMETKU «OTIIMYHO», HO LONYyCKaeT eAnHUYHbIE OLUNGKK,
KOTOpble CaM e ucnpasndeT nocrie 3ameyaHus npenogasartens.

«YdosriemeopumesisHO» - CTaBUTCS, eCrnn obydaroLLmMnca 0EMOHCTPUPYET 3HaHUe

N MOHMMAHWE OCHOBHbIX NOMOXEHNN AaHHOW TEMbI, HO:

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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a) HETOYHO U HeyBEepeHHO BOCNPOU3BOAUT OTBETLI HA NOCTaBMEHHbIE B 3a4aHun
BOMNPOCHI;

0) faeT HeTOYHblE (POPMYITMPOBKN MOHATUN U TEPMUHOB;

B) 3aTpyaHsieTca obocHOBaTb CBOW OTBET;

r) 3aTpygHsieTca 0600WmTb nnn gudgepeHumnpoBaTb NPU3HAKKN U NOHATUS;

[) 3aTpygHsieTca Npy oTBETax Ha AOMNOMHUTENbHbIE BOMNPOCHI;

€) usnaraeTt matepuan HefoCTaTO4YHO CBA3aHHO M NoCrefoBaTerbHO C YacTbIMK
3aMVHKaMu 1 nepepbiBaMn 1 T.10.

«HeydosnemeopumernbHO» - CTaBUTCH, ecnn oby4yaroWnics AeMOHCTpupyeT
He3HaHWe UM HenoHMMaHue 6onbLuen YacTn COOTBETCTBYIOLLEro pasgena.

Kputepuun oueHMBaHUA NPaKTU4ECKUX YMEHUN:

«OmnuyHo» cTaBuUTCA, ecnn oby4varLmmncs:

a) ymeeT noaTBepANTb Ha NpUMepax CBOe YMEHME MO BbIMNOSIHEHWIO MOMyYEHHOrO
NpaKkTU4ecKoro 3agaHus;

6) ymeeT aprymeHTMpoBaTb CBOM AENCTBUS NPW BbINOMIHEHMN MNPAKTUYECKOro
3agaHus;

B) uUenecoobpa3HO uCnonb3yeT TeopeTudecku maTepuan Ana BbINOSIHEHUSNA
3agaHus;

r) nNpaBWibHO WUCNONb3yeT Heobxoaumble MNpUeMbl, MEeTOAbl, WHCTPYMEHTbI W
Apyrne pecypchl;

A) AEMOHCTpUpYyeT YMeHue [eWCTBOBaTb B CTaHAAPTHbIX WM HeCTaHAApPTHbIX
NpodeCccrMoHanbHbIX CUTYaUUSIX;

€) rpamMoTHOE COCTaBfeHMe [AOKYMEHTOB, OTHOCALUMXCA K NpOodeCcCUOHarnbHOM
AEeATENbHOCTU U T.N.

«Xopowo» - CTaBWUTCS, €cnv oby4valowmnncs [eMOHCTPUPYeT npakTuyeckme
YMEHUS, yOOBNETBOPSAIOLINE TEM XKe TpeboBaHUAM, YTO U ANt OTMETKN «OTIIMYHOY», HO
AonyckaeT eauHWYHble Herpybble owubKn, KOTOpble CaM e uchpaBnsieT nocne
3amevaHusa npenogasaTens.

«YoosnemeopumesibHO» - CTaBUTCS, ecnn oby4valowmunca obHapyxmnsaet
NpakTU4YeCKNe yMeHUs, HO:

a) 3aTpygHdeTca NpuMBECTM MpuMepbl, NoATBepXaawlwue ero yMeHus,

McnoJsib3oBaHHbIE B MNnpoLuecce BbINOJIHEHNUA MPaKTN4YeCKOoro 3agaHunA,

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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6) HenocnegoBaTenbHO apryMeHTUpyeT CBOM LEWCTBUSA, NPeanpuHSTbieE UM B
npouecce BbINOSIHEHUS MNPAKTUYECKOro 3adaHuda; aprymeHTbl, OObsCHsowme ero
AeNCTBUS, NPeanpUHATBIE UM B NPOLECCe BbINONHEHNSA MPaKTUYECKOro 3agaHus;

B) HeuernecoobpasHO MCMOonb3yeT TeopeTU4eckuin matepuan ans cocTaBrieHus
nnaHa BbINOSIHEHNSA NPaKTUYECKOro 3aaHus;

r) uanaraet matepuarn HeJOCTaTOMHO CBSI3aHO U C MOcrefoBaTeSlbHO C YacTbIMU
3aMUHKaMK1 1 nepepbiBamu;

A) VCNbITbiBaeT  3aTpydHeHWs B OEWUCTBUSX  MNpU  HecTaHOapTHbIX
npodeccuoHarbHbIX CUTyaLMaX U T.0.

«HeydoenemeopumeribHO» - CTaBUTCA, ecriv oby4varomnncsa aonyckaet rpyboble
HapyLleHus anroputMa OencTBUS MM OowKnbKK, Bnekywune 3a cobon BO3HMKHOBEHME
oTpuuaTenbHbIX NOCNeACTBUA AN 000pyaoBaHWs, OKpyXaroLwlen cpefbl U dKunaxa
cydHa, unum (1) oTCyTCTBME YMEHUS OeNCTBOBATb B CTaHAAPTHbLIX NPOogeCcCUoHanbHbIX
cuUTyauusix, unu(n) OEeMOHCTPUpYeT He3HaHue WM HenoHumMaHue OGonbluen 4Yactu
COOTBETCTBYHLLErO pasgena.

Kputepum oueHuBaHus no aucumnnumHe B chopme TeCTUPOBaAHUA:

«OTnn4yHO» - 81-100 % npaBuUIbHbLIX OTBETOB,

«Xopowo» - 61-80 % npaBunbHbLIX OTBETOB;

«YpgosneTBopuUTenbHO» - 41-60% npaBunbHbIX OTBETOB;

«HeyposnetBopuTtenbHo» - 0-40% npaBuUbHbIX OTBETOB.

3 OueHo4HbIe cpeacTBa TeKyuwero KOHTponda n HpOMe)KyTO'-IHOf;I atTecrtauumu

KOHTpOHbeIe BOMNPOCHLI K NPAaKTU4Y€CKUM 3aHATUAM

MpakTnyeckasn pabora

Bbiyucne+ue ripedesos
3x2 —7x+2
_ 1. lm
x>i3x +11x—-4
3 4x3 — x2

2. 2. lim — 32—

X—>00 X3

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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3.

B

3. lim 5—x

x5

X—>0

. X
lim
x>0 sin 3x

lim1+ 1 T

2x

. €COSX—cCos3x
lim_—~_ —""7"
x—0 ZXZ

1

lim(1+ 4x)>2

X
x—=0

3—42x-1

4. lim(v/x* +4x —x)

MpakTnyeckas pabora

Bbi4ucnieHue rnpou3eooHbix

1. Bbl4mMcnnTb NPOM3BOAHYIO CIOXKHON GYHKUM |, v =4x3 — 4,

2. BblUMCNIUTb MPOU3BOAHYIO B TOUKE Xp = —
3

3. HalianTte nponsBoaHY0 GyHKLMM y="_-05%

x=-2,4.

5. Haitgute ¥' (0), ecaum

2x° —3x+4
1 1_|-" = ———--
.ecnu . 5l

—3x+2. Beruncnaure ee 3HaYeHHE npu

6

I
4. NaHa dyHKumA y= (2x—3)~ - Hanpute yr(4)+ y(4).

3e¥ —cos x

LokymeHnm ynpaensemcs ripoepamMmHbiMu cpedcmeamu 1C: Konnedx
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6. HaiATi npon3BoaHyto cnoxHoi GyHKumn v = (In(x* + 1) — 6cos°x)” B Touke x = 0

MpakTHueckana pabora

lMpou3eodHas u eé npusnoxceHus

1. 3aKOH ABWKEeHWA 334aH YpaBHEHMEM

B
S=at®+ - + t 4 1 (1M). BoumcanTs ycKopeHue B MOMEHT BpeMeHM 2 CeKyHAbI.

i
3. COCTaBMTb ypaBHeHWe KacaTenbHoM B Touke X = 2, ecm ¥ = 3+ 3x,

yv=3+ 2x% — 4x3;

xf+2
y =
- X
1 5
_ 1.3 2
r=-x° —-x°+6x
Y73 2
3. UccnepoBaTb GYHKLMK C MOMOLLLIO NEPBOI U BTOPOW NPOU3BOAHbIX:
1
y= —5x3-|-x2—1

1 1
_ 1.3 2

r=ox 4 2x° — -

Y73 3

y=x>—6x%+9x—3

4. CocTaBUTb YpaBHEHME KAacaTeIbHON U HOPManu:
B—x
a) v = —;o BTouKe A(—4;10);

- x

6) Y =Vd—4xpqq yke X5 = —1.

5. HaitTu yron HaknoHa KacaTte/ibHOW NpoBeAeHHOM K napabone v = 3 + 2x — 4x?g
TOYKe Xy = 2,

6. 3aKOH ABUXKEHUSA 3aZaH YpaBHEHNEM

S=4t*+ % + t + 1 (). BeIYHCIUTD CKOPOCTH M YCKOPEHHE B MOMEHT

BpeMenn 3 cexyHpl. 7 Teno Maccoii m = 12xz ABUKETCSA NPAMOJIUHEHHO
no 3akony S = In (5t + 4). HaliTy KMHETHYECKYIO SHEPTHUIO TeJa Yepes 3
CEKYHJIBI TTOCIIE HAYaNa JBYKCHHS.

MpakTuueckan pabora

BobiyucneHue HEOﬂpeaEHEHHOZO UHMeepas1a OCHoBHbvIMU memodamu

1)
J(8x* —15x* + 7x — 9)dx

2x® +3ar—dx
) ———

xE

dx

3) [ (x* —3)% - x%dx

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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a) [Ve* +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) BbluncanTb naowaab GUrypbl orpaHUHeHHON TMHUAMM
y=x>—x-2,y=0.

2

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

NPOWAEHHbIN TOYKOM 32 YETbIPE CEKYHbI M 33 BTOPYIO CEKYHAY.

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

6) Bbluncantb 06bem Tesa, NoNy4YeHHOTo BpalleHnem BOKpyr ock OX ¢urypbil,
OrpaHUYEHHOMN NMHUAMMN:
y=2x+3,

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

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

8) BbluncauTb paboTy, CoBEpLUIAEMYIO NMPU CHATUKN NPYHKUHbI Ha 0,03m, ecnu
Ana cxKatms ee Ha 0,02m bbina 3aTpayeHa pabota 300k

MpakTuueckan pabora

YacmHele npoussooHsle

1. Haiitn obnactb onpeaeneHuna ¢pyHkUumn. M306pas3mnTb pelleHne Ha KoopaMHaTHOM
NJIOCKOCTMW.
RS
z=4/24+x—y-In(1+x)
LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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2. Bbluncnautb npegen.

Ay +1-1
lim ——
x=0 2xy
¥y=0 -
3. BblUMCAUTb YACTHbIE NPOM3BOAHbIE MEPBOro U BTOPOro NOPAAKa.
z=6xy® —5yix* +3xy— 4y +x

4. Hangute nonHbit anddepeHuman GyHKLUN ABYX NepeMEHHbIX Npu

3aAaHHbIX yenoBuax. z = x°y* — 3xy + 6x, ecin

x:Zr }12—3’ dx:%r d}r:—l
5. MCCﬂe,ﬂ'OBaTb d)yHKLLMl'O AByX NepeMeHHbIX Ha IKCTPEMYM.
z=x¥—-2y*—3x+6v+1

MpakTtnyeckan pabora

BolyucneHue 080LliHbIx UuHmeepanose

1 3
y = 0¥y (22 T ) dx

JI, xdxdy
y=0x=1y=2—xy=x*

MpakTnueckana pabora

OnpedeneHue cxodumocmu psaoos

1) 3anucaTb NATb nepBbIX Y1EHOB pAaa, ecan
{_-l}n+1
u, — —
"o 2n—1
2) 3anucaTb nocnenoBaTtesibHOCTb YaCTUYHbIX CyMM pAda, eCiun
(==}

Z 1
4n?—1
n=1

3) [lokaszaTb pacxogMMoCTb PAAA, NOJb3YACb AOCTaTOYHbIM NMPU3HAKOM PACXOAMMOCTM

1 + * + i + -+ n* +
9 13 17 dn+ 5
4) UccnepoBath psag Ha CXOAMMOCTb C MOMOLLbIO NpU3HaKa Janambepa
27 .n?
5?‘!
n=1

5) UccnepoBaTb Ha CXOAMMOCTb 3HAKOYEpeayoLWMInca paa Nnosib3yacb NPMU3HAKOM
ot
U, =——F——
"onf+1
LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx




KMPK BIrAP® ®I'60Y BO «KI'MY»

MO-09 02 07-EH.01.00C QJIEMEHTbI BbICLWWEN MATEMATUKN C.11/23

NebHunua

MpakTuueckas pabora

PeweHue OughpepeHyuanbHbIX ypasHeHUl nepsozo u 8mMopozo nopsoKa

1) Haiitn obuiee pelweHmne 1Y ¢ pasaeneHHbIMU NepemeHHbIMK 2ydy = 6x3dx.
2) Haittn obuiee peleHme Y ¢

pa3fenAarwmummca nepemeHHbIMm

3xdy = yidx.

3) Haittn yacTHoe pelueHue Y

y' =12x2 = 7x + 3, ecmy(—1) = 2.

4) Haiitn obee pewenune JIOQY c noctosHHbIMKU Koaddminerydmmn30y = 0
5) Haittn yacTHoe pewieHue Y v =1 om2npux =—1

1) HaiiTn obuwee peweHve Y

6) Haittn yacTHoe pelweHue Y , ecnm

7) Haittn obwee pewenue JIOQY ¢ NOCTOAHHbIMU KO3DOULMEHTAMMU.

8) Haittn uacTHoe peweHue NI04Y
}:r” — B}:r" +16y =0, ecmy = 1;}’“ =2

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

y'—y"'—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|luB=|6 3 -1|

1 5 8 8 —|4 1
N ) N )
2. Haiitu |A - B

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

1 5 8 8 -4 1

\ )\ )

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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3. [loKkaszaTb, ABNAOTCA M MaTPULLbl 06PATHLIMM NO OTHOLIEHWUIO APYT K APYrY

(2 D=3 D)

4. Ana maTpuLbl A HaiiTv 06paTHYHO U NpoBepuTb, yTo A~ - A = E,

(8 3-2)
|
A=|-1 -5 3|
o1l

MpakTuueckas pabora

Pewerue C/TY pazHsimu memooamu

1. Pewntb cuctemy metogom Kpamepa

Xy — 2%, +2x; = =5
2%, +2x,—x3 =17
—2x; — %, +2x;=—6
2. PewnTb cnuctemy metoaom aycca
Xy — Xy +Xx3—x,=5
2X, +Xx, —x3=—1
—x; +2x, +x3+x, =5
X, —2x,+2x3—x,=8
3. PeweHune CNY
(5x, —3x, = -2
MATPUYHbIM | 3:'(.'1 + xﬂ — _4

MeToZ0M a) 10x+y+4z=

0)IIpakTnueckas padora

1

x—2y—7z=-3
2x+y+5z=0

Lelicmeus c sekmopamu

1) HaifTn AB, ecm A(—2; 5; 6) MB(1;0;-3)-

2) faHo: g = {—4.2; —6), b =I{7:1:0}, c ={1:-1:2}. Haiit 3@ — 2b + 4¢.
3) HailTv HanpaBsnsaoLUmMe KOCUHYCbl BeKTopali{Df3; ecdim M,(4;1; —2m

4) Haiitn koopAnHaTbI cepeanHAABC, ecMﬁﬂ(Q*;@jC(S -2; —-1)

5),£I,aHo a=1{97,-4}, -’J—{ 5;1;6}. Haitrn G - b mie.
L&aHO r;‘,—{'l —2; 5}, b—{34‘ﬂ} HaMTMzﬂ —4q - b+5b‘
A 3L ~1.B(2 —4 L Haittu O/IMHY oTpe3ka AB.

8) d=1-3]+k, b=-20+k. HaiiTn koopanHaTbl BekTopa & — &
9) ﬁ{ﬂi—l 7:] B{ 1: 4: 3:] E{ 2:1; U:] DI: 1: 0: 3:] HaMTVl KOOpp,VIHaTbI BeKTopam BH+CD

10) &= (1: —1;1), b= (2: 1; =3).7 = 2d - 35 Haiftn g/mHy BekTopa ™.
11) .d = —d+ 35, Haitra |d].

d=37—4f, b =27+] + 3k,

12) 7= (3. 4. —1). b = (5: —3. 3). [IPOBEPUTb NEPNEHANKYNAPHOCTb BEKTOPOB.

lal =4, |5 =3, é{eﬂb}wéﬁm yrpaersnsiemcs npozpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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13) HaliTu ckansipHoe NpousseseHne BEeKTOpoB & &5,
a=27— 2}1,4§=3£‘—4E—z‘. Haitn é - b,
15)‘|[I%ﬁ;m yron mexay Bektopamu & = (=% 2:6), b= (1;3; -7).
16) Mpw Kakux 3HaueHus G fegigpal = (-3 2 7) 6yAyT KONMHeapHble?

17) [aHbl KoOpAMHaTbl BEPLUNH Tpeyroanﬁlc(El‘z‘ 3).B(2; -1; 0, (-4 2 -3).

ABC:Haltt nepumeTp TpeyronbHuka ABC, yron <€ n aanny megnanbl AM.

MpakTuueckas pabora

YpasHeHue rnpamoli Ha naockocmu

1) CoctaBuTb M NOCTPOMTb YypaBHEHME NPAMON, NpoxodAllel uvepes
TOUKY My(1;1) W nepreHAnKyNspHoi BekTopy 11 = (—3; 2).
2) CoctaBuTb ypaBHeHMe npaMoN, npoxoaAauiel depes Touky My(—2;3) n
nepneHanKyNApHON BEKTOPY AB, ecm A(=5; 2) n B(1;4).
3) MpeobpasoBaTb 3afaHHOE ypaBHEHWE MPAMOW K YpPaBHEHUIO MPAMON B

oTpesKax:
2 +3v+6=0

4) CocTaBWUTb 1 NOCTPOUTbL ypaBHEHME NPAMOIi B OTPe3KaXx, eC OHa
nepecekaeT ocu KoopAuHaT B Toukax A(3; 0) n B(0; —4).

5) CocTaBWTb M NOCTPOMTL ypaBHeHMe NPAMON, NPoXoaslleli Yepes Hauyano
KOOpPAMHAT, ecn eé yrnoson KoapobuumeHT k = 4.

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

7) CocTaBUTb M NOCTPOUTbL YpaBHEHME NPAMOW, MPOXOAALLEN Yepes TOUKY
A(1; —5) 1 umerowwein yrnosol kospduumeHT k = 3.

8) CocTaBuTb ypaBHeHMe NPAMOM, NpoxoasLLeit yepes Touky (3; 2) n
obpa3sytoulein c ocbio Ox yron 45°,

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

MpakTnueckan pabora

Kpusbie smopozo nopsadka

1) CocTaBuTb 0bLLEE ypaBHEHME OKPYXHOCTU C LieHTpom B Touke O(—2;2) n

pagmnycom B = 3, MoCTPOUTb OKPYIKHOCTb.

2) HaliT KOOPAMHATbI LLEHTPa U PaANYC OKPYKHOCTU, ecim X~ + 2x + ¥y* —35=10

3) HaliTn KoopAMHaTbl GOKYCOB M IKCLLEHTPUCUTET 3AAUNCA, 16x* 4+ 25y* — 400 =0
ecm

4) HailTu ueHTp, ocu, BepLUnHbI, GOKYCbl, SKCLLEHTPUCUTET U aCMMNTOTbI
runepbosbl, eciv eé ypaBHeHune 16x° —9y° — 64x — 54y — 161 =0,

5) HaliTu BepLumnHy, GOKyC, OCb M ANPEKTPUCY Napabonbl, ecam eé ypaBHEHNE
yi4+2y+4x—11=0,
LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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3) j(4x3 —6x2 + 2x+1)dx
1

3 dx

4) J.3x+4

5) Bbiuncantb nnowanb purypbl, orpaHUUYEHHON IMHUAMM
y=x*-x-2,y=0.

2

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

3apaHua ANAa ayauTopHOM paboTbl

l) NccnepoBaTb GYHKLIMO HA MOHOTOHHOCTb M TOYKM SKCTPEMYMA:

1 5
y = EJL’E —Exz + 6x+4

1
y=§x3—2x2+3x—3
y=x*—4x+8
1 1
_ 3 2
y=-x"+x“+52
3 3
2) NccnepoBaTb d)VHKLI,MI'O Ha BbINYK/IOCTb U TOYKU neperM6a:

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

Q NccnenoBaTb QYHKUMIO ABYX NEPEMEHHbIX HA SKCTPEMYM:

z=x%>—4y3 —2x+12y

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

z=x> —4y3 —2x+12y

QBbILIVIC}'IVITb HeonpeaeneHHbIN MHTerpaa MeToA0M MHTErPMPOBaHMSA NO YACTAM:

LokymeHnm ynpaensemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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:5 -(1-6x)- e¥dx
.3-(4x+5)-e"dx

:4-(6x+ 7)-e” dx

[2-(3x+1)- eXdx

5} BblyncamnTtb OﬂpEﬂ,El’lEHHblVl MHTErpaa MmeToaom 3aMeHbl nepemeHHon:

_[SXB . (X4 — 5)3 dx
-1

J’ZXz -(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.,y_4-0

y+x>=0 y+1=0

LokymeHnm ynpaensemcs ripoepamMmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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7) Halitv YacTHoe pelwexve auddepeHumanbHOro ypasHeHus Il nopaaka:

y’ :4X—7’-Hy; y:].,y,:—ZIX:O

y =5x+1.hy-y=1,y =—2,x=0

LokymeHnm ynpaensemcs ripoepamMmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx



’

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

y=1,y=-2,x=0
3apaHua AnA NPomMexyTo4YHOro KOHTpons
Tema 1.1. MaTpuubl 1 onpegenntenmu

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)

. YTto HasbIiBalOT cymmon matpuu? B yem coctomTt obsizaTenbHoe
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. BbINO/IHEHME NMPAKTUYECKMX 3a4aHUN:
I. Haiitu nuneiinsle komOuHauun marpuy: a) A - C +B; 6) 5A + 3B - 7C, ecom:

(3 7 4) 1 0 2) 4 2 1)
.-I=i ~B=i |,f‘=| |
11 5 6 4 3 L7 3 5)
2. Haiitu A-+B, ecnu:
If.l _4‘“ I|'I -\'
a}_-:=| |;B=.— — 1.
6 9 ) L2 5
2 -5 117 =R
6)4=|9 0 -3/ B=|1 |
2 1 4 -2)

3. Brinonuurte aedcTsug Han MH'I'PHLI.J]MHI

3411534131141
21 5|2 =1 0 1[+|5 0 |-

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

Tema 1.2. Cuctembl NUHENHBIX YpaBHEHWUI

I'IpaKqueCKoe 3aHATME PelueHne cuctem NIMHENHbIX ypaBHeHI/IIZ

Llenb: npnobpeTeHne NpakTUYeCKnNx HaBbIKOB PELLUEHUIO CUCTEM JIMHENHbBIX
ypaBHEHNN X0 3aHATUS:

1. OpraHu3aunoHHbIA MOMEHT

2. PeweHne 3agay Ha Temy: «CUCTEMBI FIMHENHBIX YPaBHEHNA»

1. laHa cuctema nuHenHbIX ypaBHeHun. Pewnte ee 1) metogom Kpamepa; 2)
meTogom [aycca.

LHokymeHm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU o0 opuauHany, xpaHsuwemycsi 6 1C: Konnedx
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JE_T: + x5 +3x, =17, J 2x, —x5 +2x5; =3,
1.1 2x, 4+ 3x, +x5 =1, 1.2 4 x, + X5 +2xy = —d,
|3.‘r + 22X, +xy =6 |-I1. + X5 +4xy = —3;
J"-.T, —x, + x5 =12, [2xy —xy + 30, =4,
+2x, +4x; =6, 14 x +3x, —x; =11,
|5’- +x; +2dxy =3 lx; —2x, +2x, =-T,;
1.5 JHI. +3xy —hry = —4,
J3-"-'| —2x; +4x; =112, 1.6 X +xy —2xy =2,
3x, +4x, —2x; =06, | dxy + w7 — 3wy = —5;
| 2xy — Xy — x5 =9
1.7 [ 2y + 302 + dxy =33,
J 4x, +xy —3x; =9, 1.8 7x —5x- = 24,
| X 4+ Xy — Xy =2, | 4x, +11lx; =3%;

By + 3w, — iy =123

1.9 | xy + 4x; — x5 =B,

J 2x; +3x; +4x; =12, L1 Sxy +4xy = -20,
Tay —5x; +3x; =33, l B, — 2wy 4+ Sxy =23,
| 4y 4+ Xy =—T;

1.11 J3.‘r| —3xy —8xy =35,

J3.1r-_ —2x, +dx, =21, 1.12 2x, + 33, —dx; =12,
3xy +4xs —2xy =9, | x—2x, +3x; =-1;
|2_1'| — x3— x3 =1

1.13 [2x, — xp+2x; =100,

J-I:.c,— Xz 4+ dx; =19, L14 J4x + x, +4x; =6,
23— x3:+2x3=11, | % x,4+2x, =4

| X+ Xa #£2x;=¥H;

1.15 JE:,— X, —3x; =9,

J"x. — x; +#2x; =8, 1164 x, +5x,+ x; =20,

X+ xa+2x;=11, 3, 44y, #2x, =15

|-Ix| + x3 +4x; =22;

1.17 J—3.1.'| +35 x, + 6xy; =8,

JEJ:; — x;—3xy; =0, L18. 3x + x,+ x;=-4,
3x; +4x +2x5 =1, | x, — dx, —2x, =9
| X, +3x, + xy; =X

1.19 [3x; — x5+ x3 =-11,

J 3 4+ x4+ x3=—4, L.205x, + x,+2x, =§
—3x, + 5x, +6xy, =36, | x4+ 2x, +4x; =16

1.21 JE.\'I—'_’-I:+ x, =4,
1L.22.2x, + x, +3x, =0,
I, +2x, 4+ x5 =1;

LHokymeHm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU o0 opuauHany, xpaHsuwemycsi 6 1C: Konnedx
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lMepeyeHb BONpPOCOB ANsi NOAroToBKU K AndepeHUMpoBaHHOMY 3a4eTy

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

LHokymeHm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU o0 opuauHany, xpaHsuwemycsi 6 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
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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 "eomeTpunyeckme n pmnsmnyeckne NpUNOXeHNa ABOMHbIX UHTErpanos.
54 AnddepeHumanbHble ypaBHeHUA NepBoro nopsigaka. Buasl u metoapl
peLleHnn.
55 JInHenHble  gudepeHumnanbHble  ypaBHEHUsI  BTOPOro  rnopsgka C
NOCTOAHHBLIMWU KOI(PPULNEHTAMMN.
56 WHTerpupyemble TUnbl guddepeHumanbHbiX YpaBHEHUA BTOPOro nopsaka.
57 YpaBHeHNS BTOPOro nopsigka, onyckatrowme noHmkKeHne nopsiaka.
58 Yucnosble pagbl U X cBONCTBA. [1pM3HakM CXoaMMoCTn psgos.
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4 CBepaeHus o (hoHAe OLEHOYHbIX CPEeACTB U ero cornacoBaHue

doHA OuUeHOYHbIX cpeacTtB onga artrectauum no gucuunnmHe EH.01 OnemeHTsl
BbICLLEN MaTemaTuKu MNpeacTaBnsieT coborM KOMMOHEHT OCHOBHOM ObpasoBaTeribHON
nporpamMmmbl cpegHero npodpeccrnoHanbHoro obpasoBaHusa no cneumanbHoctn 09.02.06
CeTeBoO€e U CUCTEMHOE afMUHUCTPUPOBAHME.

®POoHA OLEHOYHbIX CPEeACTB pacCMOTPEH M o4obpeH Ha 3acedaHnn MeToANYECKOWn
komuncceum «MHopMaUnoHHbBIX CUCTEM U nporpammmupoBaHns, CeTeBoro MU CUCTEMHOIO
aAMUHUCTPUPOBAHNSA»

MpoTtokon Ne 9 ot «10» mas 2023 r

MNpeacenatenb METOAMYECKON KOMUCCUN /T.H. boraTtbipeBa/
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