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1 MacnopT ¢poHAa OLLEHOYHbIX CpeaAcTB

1.1 ObnacTb NnpuMeHeHUs1 hoHAa OLLEHOYHbIX CPeacTB

®PoHA OLEHOYHbIX CpeaCcTB npefHa3HayeH ONA OUEHKU pe3ynbTaToB OCBOEHUS
ancumnnmibl OMN.01 SnemMeHTbl BbiCLLEN MaTEMaATUKN.

1.2 Pe3ynbTaTbl 0CBOEHUSA AUCLUNSINHDI

B pe3ynbTaTte KOHTPOJA 1 OLUEHKN NO ANCUUNTIMHE OCYLLECTBIAETCA KOMMJ1eKCHanN

npoBepka 4YaCTU4YHOIo OCBOEHUA Ccleayrlnx I'IpO(beCCVIOHaJ'IbeIX KOMNeTEeHLUUN

cornacHo y4yeGHoMy nnaHy:

2 MNepeyeHb OLEHOYHbIX CPEeACTB U KpUTEPUM OLleHMBaHUA

Kopn YMeHus 3HaHusa

MK, OK

OK 01 pacno3HaBaTb 3agady u/unu npobnemy | akTyanbHbl NpodeccnoHarnbHbI U coLmanbHbI
B npodgeccuoHanbHOM n/Vnn | KOHTEKCT, B KOTOPOM MpuxoguTcs paboTatb wu
coLManbHOM KOHTEKCTE; XNTb
aHanusmpoBsaTb 3apavy W/unun | OCHOBHbIE UCTOYHWKM MHGOPMaLMU U pecypchbl
npobremy u BbiAensTb eé cocTaBHble | ANs  peleHus  3agady U npobnem B
yacTu: npodeccnoHanbHoOM n/vinn coumanbHoOM
ONPEAENsTL STAMbI PELIEHNS 33aUN; KOHTEKCTE;  anropuTMbl BbINOSHEHNS p?6OT B

npodeccroHanbHOM 1 CMeXHbIX obnacTax;

BbISBNIATE M I(QPEKTMBHO  MCKaTb mMeToabl paboTbl B MNPOdECCUOHANBHON 1
nHdopmaumto, Heobxooumylo  Ons CMEXHbIX cchepax;
pelleHuns 3agayduv VI/E/IJ'IVI npobnemsi; CTPYKTYPY NnaHa Ans pelueHns 3anay;
COCTaBuTL ffaH AENCTBUSA, NnopsgoK OLEHKM pe3yrnbTaToB pelleHus 3ajad
OMpeAenUTL HEOBXOAMbIS Pecypee; npodeccroHanbHoOM AesaTenbHOCTH
BNageTb  akTyanbHbIMWM  MeTO4aMM
paboTtel B  npodeccroHanbHoOn U
CMEXHbIX ccpepax;
peanv3oBaTb COCTaBMEHHbIV NNaH;
OoueHMBaTb pesynbTaT U NocneacTBus
CBOWX AENCTBUIN (CAaMOCTOSATENBHO UMK C
MOMOLLIbHO HACTaBHMKA)

OK 02 aHanuaupoBaTtb 3agady u/unu npobnemy

W BbIOENATb €€ cocTaBHbIe YacTu;

HOMeHKNnaTypa UHMOPMaLMOHHbIX

WUCTOYHWKOB, NpUMeHAEMbIX B
npodgeccnoHanbHoOn AeATenbHOCTH;

npueMbl CTPYKTYPUPOBaHNUS MHOpMaLUn
dopmaT odopMreHUs pes3ynbTaTtoB Moucka
WHpopmMaLnn,  CcOBpeMeHHble  cpeacTBa U
yCTpoWcTBa MHbopmMaTU3aLmnm
onpenenaTb 3agadn Ang novcka uHgopmauuu;
onpegensatb HeobxoanMble NCTOYHUKN
WHopmauuu;
nnaHmpoBaTh NPOLECC NOMCKa; CTPYKTYpPUpOBaTh
nony4aemyo nHgopmaumio
BblENATb Hauboree 3Hauumoe B MepevHe
MHdOpMaLNK

HokymeHnm ynpaensemcsi npoepammHbeiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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oLeHuBaTb NPaKTUYECKYI0 3HaA4YMMOCTb
pes3ynbTaTtoB nomcka

obopmMnATb  pesynbTaTbl MNOWUCKA, NPUMEHATb
cpeacTtBa  MHMPOPMAUMOHHBIX TEXHOMOrMm Ans
pelleHns npodeccnoHanbHbIX 3agad
MCNonb30BaTb  COBPEMEHHOE  MpOorpammMHoOe
obecneyeHne

ncnonb3oBaTb pasnuyHble LMGPOBLIE CpeacTBa
ONs peleHns npodeccrmoHarnbHbIX 3aaav

2.1 K oueHOYHbIM CpeacTBaM TeKyLLero KOHTPOsiA ycrneBaeMoCTU OTHOCATCS:
- TvnnyHble 3agaHna onst NPakTUYEeCKUX 3aHATUN.
2.2 K oueHOYHbIM cpeacTBaM Ansi NPOMEXYTOYHOMW aTTecTauum OTHOCATCS:

- NepeYyeHb BONpocoB Ans andpdepeHumnansHOro 3ayera.
2.3 Kputepum oueHKU pe3ynbTaToB OCBOEHUA AUCLUMIIUHDI

KpI/ITepI/IVI oleHnBaHUA TeOpPeTU4YeCKnUX 3HaHUN:

«Omuuy4Ho» - cTaBUTCA, ecriv obydaroLmnncs:

a) TOYHO popmMynMpyeT OTBEThI HA NOCTaBMEHHbIE B 3a4aHNN BOMPOCHI;

0) paeT npaBunbHble (OPMYIIMPOBKM MOHATUA W TEPMUHOB MO W3YYEHHON
ANCUMNIINHE;

B) [LOEMOHCTpUpyeT MOHMMaHWe mMaTepuana, 4YTO BblpaXaeTcsas B YMEHUU
obocHoBaTb CBOW OTBET;

r) ceoboaHo o6obuwaeT n auddepeHUMpyeT NPU3HAKN U NOHATUS;

A) NpaBuUNbHO OTBEYAET Ha LOMNOSTHUTENbHbIE BONPOCHI;

e) cBobogHO Brageer  pedbld  (OEMOHCTPUPYET  CBSA3@HHOCTb U
nocrnefoBaTesibHOCTb B U3NTOXEHMM) U T.10.

«Xopouwo» - cTaBuTCSA, ecnu obyyarowminca gaet OTBET, yOOBNETBOPSOLWMA TEM
Xe TpeboBaHMAM, YTO M AN OTMETKM «OTIIMYHOY, HO 4ONYyCKaeT eAnHUYHbIE OLUNOKK,
KOTOpble CaM Xe MCnpaBseT nocne 3amevaHus npenogasartensi.

«YdoernemeopumersibHO» - CTaBUTCS, eCrnn 0byyatoLLnnCca 4EMOHCTPUPYET 3HAHUE
1N NMOHMMaHNE OCHOBHbIX MOMOXEHWU AAHHOW TEMbI, HO:

a) HETOYHO U HeyBEPEHHO BOCMPOU3BOAMT OTBEThLI Ha NOCTaBMNEHHbIE B 3a4aHWM

BOMpPOCHI,

HokymeHnm ynpaensemcsi npoepammHbeiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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0) faeT HeTOYHblEe (POPMYITMPOBKN MOHATUN N TEPMUHOB;

B) 3aTpyaHsieTca obocHOBaTb CBOW OTBET;

r) 3aTpyaHseTcs 0606WwmTb nnu guddepeHunpoBaTb NPU3HAKK U NOHATUS;

A) 3aTpyAHSIeTCS Npu OTBETAX Ha AOMNOMHUTENbHbIE BOMPOCH!;

€) nanaraeTt maTepman HegoCTaToO4HO CBA3aHHO M NocneaoBaTenbHO C YacTbiMM
3aMVHKaMu 1 nepepbiBaMn 1 T.10.

«HeydoenemeopumersribHO» - CTaBUTCHA, €cnn OO0y4valolMNCcss OEeMOHCTpUpyeT
He3HaHue UM HernoHMMaHue Bornbluen YacT COOTBETCTBYIOLLETO pa3aena.

Kputepuu oueHMBaHUA NPaKTU4ECKUX YMEHUN:

«Omnu4yHo» cTaBUTCS, ecnu oby4varoLnncs:

a) ymeeT noaTBepAnTb Ha NpUMepax CBOE YMEHWE MO BbINOSIHEHMIO MOMYy4YEHHOro
NpPaKTUYEeCKOro 3agaHus;

6) ymeeT aprymeHTMpoBaTb CBOM AEWCTBUS NPWU BbINOIHEHUM MNPaKTUYECKOro
3afaHus;

B) uUenecoobpa3HO WUCMonb3yeT TeopeTUdecku maTepuan And BbINOSIHEHUSNA
3agaHus;

r) NpaBWNbHO WUCNONb3yeT HeobxoauMble MNpUeMbl, MEeTOAbl, WHCTPYMEHTbI W
Apyrue pecypcsl;

A) AEMOHCTpUpYeT YMeHue [eNCTBOBaTb B CTaHAAPTHbIX WM HeCTaHAApPTHbIX
npodeccuoHanbHbIX CUTyaLMAX;

€) rpaMoTHOE COCTaBfieHMEe [OOKYMEHTOB, OTHOCSALUMXCA K NpodecCUoHanbHOM
AEeATEeNbHOCTU U T.N.

«Xopowoy - CTaBUTCA, ecnn oby4arLlmncsa AEeMOHCTPUPYET NpaKTU4EeCKne
YMEHUS, yOOBNETBOPSIOLINE TEM Xe TPeboBaHUAM, YTO U ANt OTMETKN «OTIIMYHOY», HO
ponyckaeT eguHuYHble Herpyoble ownbKM, KOTOpble caM Xe WucnpasnsieT nocne
3amMeyvaHusa npenogasaTens.

«Yo0oenemeopumernbHO» - CTaBUTCS, ecnn obyvawwmuinca obHapyxusaeT
NpakTU4YeCcKNe yMeHus, Ho:

a) 3aTpygHseTca MnpuMBEeCTM MpuMMepbl, NoATBEpXAawwmue ero yMeHus,
MCNONb30BaHHbIE B NPOLECCe BbIMOSTHEHUS NPAKTUYECKOro 3a4aHus;

6) HenocnepoBaTenbHO apryMeHTUpPyeT CBOM LEeWCTBUS, NPeanpuHATbie MM B
npouecce BbINOSIHEHUS MNPAKTUYECKOro 3adaHus; aprymMeHTbl, OObsiCHsoWMe ero

nencTeums, npeanpunHATbie MM B npouecce BbINOJNTHEHUA NMPAaKTU4E€CKOro 3agaHuA,

HokymeHnm ynpaensemcsi npoepammHbeiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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B) HeuernecoobpasHO MCMOonb3yeT TeopeTU4eckuin matepuan ans cocTaBrieHus
nnaHa BbINOSIHEHNSA NPaKTUYECKOro 3ajaHus;

r) n3anaraet mMatepuan HegoCTaTOYHO CBA3aHO U C NOCNeAoBaTENbHO C YacTbiMM
3aMVHKaMu1 1 nepepbiBaMu;

A) VCNbITbiBaeT  3aTpygHEeHWs B OEUCTBUSIX  MNpU HecTaHAapTHbIX
npodeccuoHarnbHbIX CUTyaLmMax U T.0.

«HeydoenemeopumersnbHO» - CTaBUTCA, €Ccriv oby4varowmnmnca gonyckaet rpybble
HapyLweHnst anroputMa OEenUCTBMSA MM OwmnbKkKu, Briekywmne 3a cobon BO3HMKHOBEHWE
oTpuuaTenbHbIX NOCNEeACTBUA AN 000pyaoBaHWs, OKpYXatowen cpegbl U aKunaxa
cyaHa, unu (1) oTCyTCTBME YMEHUS OEeNCTBOBATb B CTaHAAPTHbLIX NPO¢eCcCMOHarbHbIX
cuUTyaumax, unu(n) AeMOHCTPUPYET He3HaHWe WM HenoHuMaHue Oornblien 4YacTu
COOTBETCTBYHOLLErO pasgena.

Kputepuu oueHnBaHmsa no aucumnnumHe B hopme TeCTUPOBAHUA:

«OTnn4yHo» - 81-100 % npaBuUnbHbLIX OTBETOB,

«Xopowo» - 61-80 % npaBuUrbHbIX OTBETOB;

«YposrnetsopuTensHo» - 41-60% npaBusibHbIX OTBETOB;

«HeynosnetBoputenbHo» - 0-40% npaBuibHbIX OTBETOB.

3 OueHoYHble cpeacTBa TEKYLIEro KOHTPONA U NPOMEXYTOYHOM aTTecTauum

KOHTpOﬂbeIe BOMPOCLI K NPAaKTU4€CKUM 3aHATUAM

MpakTnyeckaa pabora

Bbiyucnerue ripedesos
3x2 —7x+2
_ 1. lim
l3x +11x—4

3 4x3 — X2

2. 2.01im 4352 ¢

X—>0 )(3
3. 3. lim 5-x %
X—=5 —M—M———— ©
3—J2x-1
4. 4. lim(

HokymeHnm ynpaensemcsi npoepammHbeiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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VX2 +4x —X)

. X
5. lim
x>0 sin 3x

6. lim(1+ 1)x

X—>0

2Xx

7 . €COSX—C0Ss3x
codlim T2 T
x—0 2x2

1

8. lim(1+4x)>

X
x>0

MpakTnyeckan pabora

BoeiyucneHue I'IpOU3600HbIX

. R
1. BbI4MCAUTL NPOM3BOAHYIO CNIOXHOW QYHKLM |, y = Vad — 4.
2x° —3x+4

2. BbluncnnTb NPOM3BOAHYIO B TOUKE X —3—1_ecn,,, y= 52

X , —3x+2. Beruucmure ee 3HaueHue npu
3. Haaute npoussoaHyto dyHKumm Y =— —0,5x

x==2,4. 6

4 \/; Hangute
-Rana dyrkunA (5, _3). AT (), (a),

5. Haitgure ¥'(0), ecaun 3e* —cos x

y:
x—5

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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6. HaliT Npon3BOAHYI0 CIOXHOM GyHKUMKN ¥ = (In(x* + 1) — 6cos®x)” B Touke x = 0

MpakTuueckas pabora

lpou3sodHas u eé npunoxceHus

1. 3aKOH ABUXKEHUA 3a4aH YpaBHEHMEM

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

i
3. CocTaBWTb YpaBHEHWe KacaTelbHOW B Touke Xy = 2, ecmy = V3 + 3x,

v=3+ 2x2 — 4—:&:3;

2242
y =
- &
1 5
_ 3 2
r=-x" —-x°+6x
Y 3 2
3. UccnepoBaTb GYHKLMM C MOMOLLbIO NEPBOI M BTOPOM NPOU3BOAHbIX:
1
v = —5x3-|-xz—1

1 1
_ 1.3 2

r=-x"+ 2x° — -

Y =3 3

y=x3—6x2+9x—3

4. CoCcTaBWUTb YypaBHeHWe KacaTe/IbHOM U HOPMau:
B—x
a) vy = —Io BTouke A(—4;10);

- x

6) Y =Vo—dx g, ke Xp = —1,

5. HaitTu yron Hak1oHa KacaTte/ibHoM npoBeeHHOM K napabone ¥ = 3 + 2x — 4x’p
TOYKe Xg = 2,

6. 3aKOH ABUXKEHUA 3a4aH YpaBHEHUEM

S=4t3+ % + t + 1 (). BeruncnuTh CKOPOCTh M YCKOPEHHE B MOMEHT

BpeMeHu 3 cekyHabl. 7 Temo maccoit m = 12xz nukercs: MpSIMOIMHEWHO
1o 3akony 5 = In (5t + 4), Haiitn kuHeTUYECKYIO SHEPTHUIO TeNa Yepe3 3
CEKYH/IBI TTOCIIC HaYaa IBIKCHHUS.

MpakTuyeckas pabora
BoiyucneHue HeOI'I,DEGEHE’HHOZO uHmezapasia oCHo8HbIMU memooamu

1)
J(8x® —15x* + 7x — 9)dx

2x +3aa—dx
) ———

A.E

dx

3) [ (x* —3)* - xdx

HokymeHnm ynpaensemcsi npoepammHbeiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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a) [eX +5-e" dx
5) [ (10 — 2x) - cosxdx

[ x* - Inxdx

MpakTHueckana pabora

BbiyucneHue OﬂpeaEJ'IEHHbIX UHMeepanos, npusioxeHuA OandEﬂEHHOZO
uHmezepana

2

1) | (45 —6x2 + 2x+1)dx
1
3 dx

2) I3x+4

3) Bbiumncantb nnowaab Gpurypbl orpaHUYEHHOM TMHUAMM
y=x>—-x-2,y=0.

2

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

NPOWAEHHbIN TOYKOM 32 YETbIPE CEKYHbI M 33 BTOPYIO CEKYHAY.

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

6) Bbluncantb 06bem Tesna, NoNy4YeHHOro BpalleHnem BOKpyr ocn OX ¢urypbi,
OrpaHMYEHHOM IMHUAMMN:
y=2x+3,

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

7) CKopocTb 3a4aHa ypaBHeHnem v = 24t —6t2 (m). BblumcanTb nyTb
NPOMAEHHbIN TOYKOW: a) 3a TPM CeKYHAbI; B) 3a BTOPYIO CEKYHAY; B) OT Ha4yana
OBUXEHMA 40 OCTAHOBKM.

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

MpakTuueckan pabora

YacmHvle npou3sooHsle

1. Haittn obnactb onpegeneHms GyHKUMK. N306pa3unTb pelueHne Ha KOOPANHATHOM
NJIOCKOCTW.
—
z=4/24+x—y-In(1+x)

HokymeHnm ynpaensemcsi npoepammHbeiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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2. Bbluncaumtb npeaen.

RN
. Ay +1-1
lim ———
&0 2xy
¥=0 B

3. Bbl4MCAUTb YaCTHbIE NPOU3BOAHbIE NEPBOro M BTOPOro NopAgKa.
z=6xy® —5yix* +3xy— 4y +x

4. Hangute nonHbiii guddepeHumnan GyHKUMM ABYX NEPEMEHHbIX NPU

3a/laHHbIX YC0BUAX. Z = x°y* — 3xy + 6x, ecun

x=2,y=-3, dc=2 dy=-1
5. UiccneioBaTh GyHKLMIO BYX NEPEMEHHbIX Ha SKCTPEMYM.
z=x¥—2y*—3x+6v+1

MpakTtnyeckan pabora

BoiyucsieHue 080UiHbIX UHMEe2Parsios

1 3
y = Dr,-}’lzd%,[}’z——ttl:(zl T y)dx

JI, xdxdy
y=0x=1y=2—xy=x’

MpakTnueckana pabora

OnpedeneHue cxodumocmu psaoos

1) 3anucaTb NATb nepBbIX Y1EHOB pAda, ecnn
(_-l}n+1
u, ——
"To2n-—1
2) 3anucaTb nocnenoBaTte/ibHOCTb HaCTUYHbLIX CyMM pAAda, eCn
oo

Y i
4n®—1
n=1

3) [lokasaTb pacxoAuMMOCTb PAAa, NOb3YACh AOCTATOYHbIM NMPU3HAKOM PACXO4UMOCTH

L + * + i + -+ n* +
9 13 17 dn+ 5§
4) UccnepoBath pAag, Ha CXOAMMOCTb C MOMOLLbIO MPU3HaKa Janambepa
2" .nl
5?‘!
n=1

5) UccnenoBaTtb Ha CXOAMMOCTb 3HAKOYEPEAYIOWMIACA PAL NO/b3YACh MPU3HAKOM
(D=t
Uy = ——
" on?+1
HokymeHnm ynpaensemcsi npoepammHbeiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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NebHunua

MpakTuueckas pabora

PeweHue OugpgepeHyuanbHbix ypasHeHUl rnepeozo U 8Mopo2o nopsaocKa

1) HaiiTu obwee petwenue AY ¢ pasaeneHHbIMKM nepementbimn 2Vdy = 6x3dx,
2) Hantn obwee pewexne Y c

PasAenAlLWMMUCA NepeMeHHbIMU
3xdy = yidx.
3) HainTn yactHoe peweHue Y
y' =12x2 —7x+3 ecmy(—1) = 2.

4) Haiitn obwee pewexune JIOQY c noctosHHbIMU Koaddminerydmmn30y = 0

5) Haintn yactHoe peweHune Y
1) HaiiTn obwee peweHve Y

6) Haintn yactHoe peweHune Y
7) Haintn obwee pewenne IOAY ¢ nocToAHHbIMKU KO3bdULMEHTaMU.

8) HanTtu yacTHoe peweHue 104Y
}:r” — 5}# + 16y =0 ecmy = 1;}’“ =2

opux = 0,

v=1,)¢cm2npux=—1

, ecnn

yv" =8x+10
x-y —4xy+2=0

y'=2x-3

v=—1v =3opux=-2

y'—y"'—30y=0

MpakTnueckana pabora
Onepayuu Had mampuyamu

1. ina matpuy A v B Haittn: (A+B)"; (A—B)'; 2B—3A; A-B+B-A;
12

[241

|

r 3

A=|-2 -3 2|uB=|6

1 5 8 8
\
2. Havitn |A - B|
(2 4 1

1a
y

|

1

f3

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

1 5 8 8 -4

)

1

|
\

|
\

3

1

3

_1|

2\|
_1|
|
J

|
)

HokymeHnm ynpaensemcsi npoepammHbeiMu cpedcmeamu 1C: Konnedx

lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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3. [loKasaTb, ABNAOTCA M MaTPULLbl 06PaTHbIMM MO OTHOLLEHMIO APYT K Apyry
2 3 1la -3
(—1 1) " 3(1 2 )
4. Ana maTpuLbl A HaiiTv 06paTHYIO 1 NpoBepuTb, yTo A - A = E,
(8 3-2)

MpakTuueckas pabora

PeweHue C/1Y pasHbiMu memooamu

1. PewnTb cuctemy metogom Kpamepa
X, — 2X, + 2x; = =5
2x, +2x,—x3=17
—2x; —x, +2x;=—6
2. PewnTb cuctemy metogom lMaycca
X;— X, +Xx3—%x, =5
2x, + X, —x3 =—1
—x; + 2%, + x3; +x, = =5
X, —2x, +2x3—x, =8
3. Pewenne C/TY
(5x, —3x, = -2
MaTPUYHbIM | 3x, 4+ x, = —4
10x+y+4z=1
x —2y—T7z=-3
2x+y+5z=0
0)IIpakTnueckas padora

MeToA0M a)

Lelicmeusa c sekmopamu

1) Haittn AR, ecim A(—2;5:6) WB(1;0;-3)-

2) laHo: 4 = {—4;2:—6), b = {7:1,0), &= {1;—1,2} . HaiiTn 3G — 2b + 4.

3) HaiiTv HanpaBAoLME KOCUHYCbI BeKTopa!"vfﬂ—ﬂfé,; edim M,(4:1;—2m

4) Haiitn koopanHaTb cepeanHAABC, ecAads2443)C(3; -2; —1)

5) flano:d = (%7 —4), b = (~5;1;6} Haitm @b msg. _

6) fawo: a = {—1;—2;5}, b ={3;4;0}. Haittnn 2a% —4d - b + 5b>

7) A= 1 —1.B@2: ~%1) Py J/IMHY OTpesKa AB.

8)&=1-3j+k. b=-20+Fk, Haittu koopamHaTbl BekTopa & — b,

9) 4(0; —1; 2, B(=1; 4:3), €(=2;1: 00, D(=1; 0: 3), Hajitn koopamHaTbl BekTopa M = BA + (D
10)d=Q; -1:1), b=(2;1; —3).7=2d — 35 Hait 4anHY BeKTOpa ™.

11) = os .= .d=—d+ 3k, Haitru [d].
)ﬂ=3z—=1-_:,£::2z+;+3k,

12) 4= (3. 4. 1), B = (5. —3. 3), IPOBEPNTL NEPNEHANKYNAPHOCTb BEKTOPOB.

lal = 4, |b] = 3. 2(gkyméRmm ynpasnsemcs npoepammubimu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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13) HaiiTh ckanapHoe npousseseHNe BEKTOPOB & ¥ B,
d=27-2j|4) =3]-4k-1. Habitmé -5,
15)‘&%&1}14 yron mexay BekTopamu & = (=4 2:6), b= (1;3;-7),
16) Mpu Kakux 3HaueHus Gy Begighab = (—v: 2 7) 6yayT KONNMHeapHble?

17) [daHbl KOOpAMHATbl BEPLIMH Tpeyroanﬁ&ElA%é?*B{z‘_1: 0), C(~4:2; =3).

HaiiTn nepumetp TpeyronbHmka ABC, yron <& n panny megmarbl AM.

MpakTHueckana pabora

YpasHeHue npamol Ha naockocmu

1) CoctaBUTb W NOCTPOUTL YpPaBHEHWE MNPAMOM, NpoxoAAllen 4epes
TOUKY My (1;1) W nepreHAnKyNspHOM BekTopy 11 = (—3; 2).
2) CoCTaBWTb ypaBHeHMe NpAMOii, npoxoasaweit yepes Touky Mg(—2;3) u
nepneHanKyNapHON BEKTOPY E, ecan A(—5; 2) n B(1;4).
3) MpeobpasoBaTb 3afaHHOE YypaBHEHWE MNPAMOW K YypaBHEHUIO MNPAMOW B

oTpe3sKax:
2x+3y+6=0

4) CocTaBWTb 1 NOCTPOUTb ypaBHEHME NPAMOII B OTPe3Kax, eCv OHa
nepeceKkaeT 0cu KoopAamHaT B Toukax A(3; 0) n B(0; —4).

5) CocTaBuTb M NOCTPOWTb ypaBHEHMe NPAMOIA, NPOXoAALLeN Yepes Hayano
KOOpAMHAT, ecnin eé yrnoson KoapobunumeHT k = 4.

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

7) CocTaBuTb M MOCTPOUTL YPaBHEHME NPAMOW, NPOXOAALLEN YepPEe3 TOYKY
A(1; —5) n umerowwein yrnosol kospduumeHT k = 3.

8) CocTaBuTb ypaBHeHMe NPAMON, Npoxoaallei Yyepes Touky (3; 2) n
obpa3sytoulein c ocbio Ox yron 45°,

9) CocTaBWTb M NOCTPOUTL ypaBHEHUE NPAMON, NpoxoasLlel yepes Toukn A(3; —2) un
B(4;—1).

MpakTnueckana pabora

Kpusbie emopoeo nopsaoka

1) CocTaBuTb oblee ypaBHEHNE OKPYXKHOCTM C LeHTpom B Touke O(—2;2) n

pagnycom B = 3, MoCTPOUTb OKPYIKHOCTb.

2) HaiiTv KOOpAMHATbI LLEEHTPa 1 PafMyC OKPYKHOCTH, ecin X~ + 2x+y* —35=10

3) HalTi KOOPAMHaTLI GOKYCOB W SKCLEHTPUCHTET annunca, ecn  16x7 +25y% — 400 = 0

4) Haltn ueHTp, ocK, BepLMHbI, GOKYCbl, IKCLEHTPUCUTET U ACUMNTOTI
rmnepbonbl, ecnn eé ypasHeHune 16X~ — 9y~ — 64x — 54y — 161 =0,

5) Havtu BepwuHy, GoKyc, ocb 1 AnpeKTpucy napabonbl, ecnm eé ypaBHeHUe
yi4+2y+4x—11=0,

HokymeHnm ynpaensemcsi npoepammHbeiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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3) j(4x3 —6x2 + 2x+1)dx
1

3 dx

5 4) J.3x+4
5) BblumcanTb nnowaas Gurypbl, orpaHUHeHHON IMHUAMM

y=x*—x-2,y=0.

6) CKopocTb 3a7,aHa ypaBHeHnem v =6t2 +4t +5 (m/c). BbiuMcanTb nNyTh,
MPONAEHHbI TOYKOM 33 YeTbipe CEKYHAbI U 33 BTOPYHO CEKyHAY.

3aaaHuA anA ayauTopHou paboTbl

1) NcchepoBatb GYHKLMIO HA MOHOTOHHOCTb M TOYKU SKCTPEMYMA:
3 5

1
y = ;x —Exz + 6x+4

y=§x3—2x2+3x—3
y=x*—4x+8

L 34+ 2+51
=-X"+Xx =
Y=3 3

2) MCCﬂe,ﬂ,OBaTb d)\/HKLl,V”O Ha BbINYK/IOCTb N TOYKU neperVIGa:
y=4x%+12x* -5
y=4x3 - 12x%+7

3) UccnepoBaTb GYHKLIMIO ABYX NEPEMEHHbIX Ha SKCTPEMYM:

z=x%>—4y3 —2x+12y

zZ=x3>-2y? —-3x+6y+1
z=-3x*> —3y2 +6(x—y)

z=x> —4y3 —2x+12y

ﬂBbl‘-IVICJ'IMTb HeonpeaeneHHbIM UHTerpaa MeTo40M MHTETPUPOBAHMUA NO YACTAM:

HokymeHnm ynpaensemcsi npoepammHbeiMu cpedcmeamu 1C: Konnedx

lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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[5-(1-6x)- erax
.3-(4x+5)-exdx

[a-(6x+7)-exdx

[2-(3x+1)- eXdx

i} BbluMcanTb onpeaeneHHbIN MHTErPaa MEeTO40M 3aMeHbl NEPEMEHHO:

I5X3 : (X4 — 5)3 dx
-1

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

j3x-(6—x2)4dx
2

6) BbluMcantb naowanb GUrypbl orpaHUYEHHOU ANHUAMMU:

y=x2,x+y—-2=0

y=x*> —4x+4 , y—4=0

y+x>=0 y+1=0

HokymeHnm ynpaensemcsi npoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHsuemycs e 1C: Konnedx
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7) Halitn YacTHoe peleHue anddepeHLManbHOro ypasHeHusa Il nopagka:

y’ :4X—7’-Hy; y:].,y,:—z’X:O

y =5x+1.hy-y=1,y =—2,x=0

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



/

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

y=1,y'=-2,x=0
3agaHusa AnA NnpoMeXxyTo4YHOro KOHTpons
Tema 1.1. MaTpuubl 1 onpegenutenu

npaKTMLIeCKOG 3aHATue PelweHune 3agav: Onepau,vn/l Haa MaTpuuamMu.

Beluncnenvneonpegenutenen. HaxoxaeHne obpaTtHon maTpuLbl

Llenb: npnobpeTeHne NpakTMYecknx HaBbIKOB MO onepaumsm

Hag maTpuuaMmmXo 3aHATUS:

1. OpraHuM3aunOHHbIN MOMEHT
2. YCTHbIN OpOHTaNbHLIN ONPOC
[Monb3yAchk KOHCNEKTOM NEKLNN U PEKOMEHOYEMON NUTEpaTypon OTBETUTL Ha

BOMPOChI:

* Y10 HasbIBalOT MaTpuuen?
» Kakne matpuubl Ha3biBalOTCA NPAMOYrofibHbIMU? KBagpaTHLIMN?
» Kakve maTtpuubl Ha3bIBalOTCS paBHbIMN?
* YUTO Ha3bIBaAOT rMaBHOW AMaroHanbo MaTpulbl?
. Kakas kBagpaTHasi matpvua HasblBaeTCHa OuMaroHasbHON?
HyneBown? eaVHNYHON? TPaHCMOHMPOBAHHON?

TPEeyronbHON? CTyneH4yaTon?

. Kakvne npeobpasoBaHMa mMaTpuubl Ha3bIBaOTCH dnemeHTapHbiMn? Kak
NPMBECTU MaTpuuy KCTyneH4YaTtomMy Buay? (npumep)

. YTto HasbIiBalOT cymmon maTtpuu? B yem coctont obsizaTenbHoe
yCnoBMe CyLLLeCTBOBaHNACYMMbI MaTpuL,?

. Kaknmun ceorictBamn obnagaet cymma matpuu? (npumep) ¢ Yto
Ha3bIBalOT NPOM3BEAEHNEMMATPULbI HA Yncno? (npumep)

» YT0 HasbiBaloT npon3seaeHnem Asyx matpuu? Kak Hantu npounssegeHme oByx
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mMaTpuy?
. B 4yem coctouT obs3aTensHoOe ycrnosme CyLeCcTBOBaHWS

npounseeneHnsa matpuy? Kakmmucesonctsamm obnagaet npomsBeaeHne

mMaTtpuy? (npumep)

. UTto HasbiBalOT onpefenutenem kBagpaTHOWM MaTpuubl?

onpeaenuTeniem BTOPOro nopsaka?onpeaenurenem TpeTbero nopsaka?
» Kakumun ceonctsammn obnagaeT onpegenutens?

. B 4yem coctouT mMeTon TPEYyrofibHUKOB AN BbIYMCIIEHMUS

onpegenuTens TpeTbero nopsiaka?(npumep)

3. BbINONHEHME NPAKTUYECKMX 334aHNIA:
I. Haiitn nuneiinsle komOuHauun marpun: a) A - C +B; 6) 5A + 3B - 7C, ecom:

(3 7 4) 1 0 2) f4 2 1)
y =i ~B=i |,f‘=| |
1 5 2) 6 4 3 L7 3 5
2. Haiitn A - B, ecnu:
. _4\.. II'I 3-\'
a}_-i=| B=|= —|:
6 9 ) L2 5
2 -5 17 R
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. CuctemMbl NMNHENHBIX YpPaBHEHUI

npaKTW-IeCKOG 3aHATHe PelueHne cuctem NMHenHbIX ypaBHeHI/II7I

Llenb: npnobpeTeHne NpakTU4eCKNX HaBbIKOB PELLUEHUIO CUCTEM JIMHENHbBIX
ypaBHEHUN X0 3aHATUS:

1. OpraHu3auMOHHbIN MOMEHT

2. PeweHune 3agay Ha Temy: «CuCTEMbI NMMHEVHBIX YPaBHEHNINY

1. JaHa cuctema nuHenHbix ypaBHeHui. Pewnte ee 1) metogom Kpamepa; 2)
meTonowm [aycca.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 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,

+  xzy =-—T;

| .'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

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuuU Mo opuauHaly, xpaHsuwemycs 8 1C: Konnedx
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MepeyeHb BONpPOCOB ANsi NOAroToBKU K AndcpepeHUMpoBaHHOMY 3a4eTy

1. Matpuubl. Buagbl matpuy,. lenctsusa Hag maTpuuamMmm, CBOMCTBA OEUCTBUN. 2
Onpepenvtenn, MMHOPbI U anrebpanyeckue JONOSTHEHUS.

2. CeowuctBa onpegenutenen. Teopema Jlannaca.

3 Ob6paTtHasa maTtpuua. Teopema o cyLecTBOBaHUM U €ANHCTBEHHOCTU
obpaTHon maTpuupbl.

4 PaHr maTpuupbl. AnemeHTapHble npeobpasoBaHnsa MaTpuLbl.

5 CuctemMbl m NUHENHbIX anrebpanyeckmx ypaBHEHUI C N HEU3BECTHLIMU.
Teopema KpoHekepa — Kanennu. MatpunyHas doopma 3anmcu CUcTeMbl FIMHENHbIX
ypaBHEHWN.

6 PelweHne cnctem nmHenHbIX ypaBHEHU: MeTo4 obpaTHOM MaTpuLbl, MeETO,
Kpamepa, metogl aycca.

7 BekTop. JluHeHble onepaunn ¢ BeKTopamu, CBOMCTBA BEKTOPHbLIX onepaumi.
8 KoopauHaTtbl BekTOopa. [1encTBus Hag BEKTOpamMu, 3a4aHHbIMU B
KoopanHaTHon dhopme. [AnnHaBekTopa.

9 CkansipHoe npoun3seaeHne BEKTOPOB U ero CBOMCTBA.

10  O6uiee ypaBHeHME NPSIMON NIMHUN HA NSIOCKOCTW.

11 MapameTpuyeckme n KaHoHMYeCcKoe ypaBHEHNA NPSAMOW Ha NNTOCKOCTU.

12 YpaBHeHMe NpsAMON, NPOXoasLLen Yepes Be 3aaHHble TOYKN.

13 YpaBHeHMe NpsAMON IMHUK B OTPE3Kax.

14  YpaBHeHue NpsIMO NIMHUK C YINIOBbIM KO3(hprLneHToM.

15  Yron mexgy asyms npsambiMn. Kputepum napannenbHOCTU u
nepneHaKynapHOCTU ABYXMPAMbIX.

16 KpuBble BToporo nopsigka. KaHoOHU4ecKkne ypaBHEHUST OKPY>KHOCTU, 3nnunca.
17 KpuBble BToporo nopsigka. KaHoHu4eckoe ypaBHeHue runepbonbi.

18 KpuBble BToporo nopsigka. KaHoHnyeckoe ypaBHeHue napadonsl.

19  Anrebpaunyeckas dopma KOMNIEKCHOro Ynucna. [lencreuns Hag,
KOMMMEKCHbIMM Yncnamm Banredbpanyeckon popme. N'eomeTpuyeckas
MHTepnpeTaumst KOMMNIEKCHOro Yynucna.

20 TpuroHomeTpudeckas popma KOMMNIEKCHOro yucna. flencrensa Hag
KOMMJTEKCHbIMUY YNCNamMuB TPUrOHOMETPUYECKON (hopme.

21 Uncnosble nocnegoBaTenbHOCTU, cnocobbl 3aganus. MNpegen
nocrnegoBaTenbHOCTU, eANHCTBEHHOCTU Npeaena, OrpaHNYeHHOCTb CXoasLencs

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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nocnegoBaTefnlbHOCTW.

22 BeckoHeyHo Manble n 6eckoHeYHO BonbLUMe NocneaoBaTeNbHOCTH, UX
csorcTBa. CBOMCTBACXOASALLMXCS NOcnefoBaTenbHOCTEMN.

23 MoHOTOHHbIE nocriegoBaTenbHOCTU. [1peaen MOHOTOHHOM
nocnefoBaTefnlbHOCTW.

24  [ewnctBuTenbHas OyHKUUSA AeACTBUTENBHON NepeMeHHOM, Cnocobbl
3aganus. MNMpegen pyHkumn. Teopema o eAMHCTBEHHOCTU Npeaerna (OyHKUn.
CsowncTtea npeaenoB yHKUMN.

25 BeckoHe4yHO Manble n 6eckoHeYHO BornbLune PyHKLMU, X CBOMCTBA.

26 OAQHOCTOPOHHKME npeaensl.

27 CpaBHeHne B6eCKOHEYHO MarblX PYHKUMIA. JKBUBASNEHTHbIE BECKOHEYHO
Manble OyHKLMN.

28 3amevaTenbHble npeaensl.

30 HenpepbiBHble yHKUNKN. KpuTepnin HenpepbIBHOCTU (DYHKLIMKN B TOYKE.
Teopema 0 HenpepbIBHOCTM CyMMbI, NPOU3BELEHWS, YACTHOrO HEMPEpPbIBHbIX
dyHKUMN. Teopema oCcoxpaHeHUN 3HaKa HenpepbiBHON OYHKLUN.

31 CsowcTBa HenpepbiBHON yHKUMN Ha oTpeske (Teopembl bonbuaHo - Kown.
TeopemblBenepLutpacca).

32 Pa3spbiBbl HeNpepbIBHOCTU yHKUMK. Knaccudukaumnsa paspbiBos
HenpepbIBHOCTN (PYHKLMN.

33 MoHATMe NnponsBogHOW. [€OMETPUYECKNA U MEXAHNUYECKNIA CMbICIT
NPOM3BOOHON.

34 BbluncneHne nponssogHoun (OCHOBHbIE Npasunia, Tabnvua Npon3BogHbIX,
NpoOn3BOAHAsICNOXHON 1 0BpaTHOM PYyHKLMK, NorapudMmnyeckoe
anddepeHumpoBaHme).

35 Mpon3BoaHbIE BbICLLNX MOPSOKOB.

36  [OuddepeHuman yHKLMKU. [eOMeTPUIECKUN U MEXAHNUYECKUI CMbICHT
andpdepeHumana. BelumcneHve audpdepeHumana.

37 OcHoBHble TeopeMbl AnddepeHLmManbHOro NCHNCIIEHIS.

38 Mpasuno Jlonutans.

39 Mpun3Hakm NOCTOAHCTBA U MOHOTOHHOCTU (DYHKLIMW Ha NPOMEXYTKE.

40 OKcTpeMyMbl yHKUMK. Hanbonbluee n HanMeHbLLee 3Ha4YeHUs1 PYHKLMN.
BeinyknoctbyHKunn. Toukn nepernda. ACMMNTOThI.

41 MepBoobGpasHasa n HeonpeaeneHHbln MHTerpan. CBoOMCTBa HeONPeaeneHHOoro
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NHTerpana.
42 MeTon noACTaHOBKU U METO UHTErpupOBaHMUs NO YacTsM B
HeonpeneneHHoOM UHTerpane.
43 3agada o nnowaan KpUBONMHENHOW Tpaneuun. NoHaTMe onpeaeneHHoro
nHTerpana. CBoncTea onpeaeneHHoro nHTerpana.
44 dopmyna HetoToHa — JlenbHuua. 3ameHa nepemMeHHon B onpeaeneHHoM
WHTerpane NMHTerpMpoBaHne no 4YacTam B onpeaeneHHoM UHTerparne.
45 ["leomeTpuyeckune n pusnyeckne NPUNOXeHUs onpeneneHHbIx nHTerpanos.46
HecobCcTBEHHbIV MHTErpasn no 6eCKOHEYHOMY MPOMEXYTKY.
46 HecobCTBEHHbIV MHTErpan oT HeorpaHNUYEeHHOM (OYHKLNMN.
47 PyHKUMKN MHOTMX NepeMeHHbIX. [Mpeaen dyHKumMn. HenpepbIBHOCTb OYHKLNN.
48 YacTHble Npon3BoaHbIE PYHKUMM MHOMMX NEPEMEHHbIX.
49 OnddepeHuman dpyHkumn. Ceonctea anddepeHuymnana.
50 YacTHble Nnpon3BoaHble u anddepeHumnansl BbICLLIMX NOPAOKOB.
51 [1BOMHON MHTEerpan n ero cBoMcTea. BelumcneHne nHterpana.
52 3ameHa nepeMeHHoOn B ABONHOM UHTErparne.
53 "eomeTpuryeckne n pmnsmnydeckne NpUNOXeHNA ABOMHbBIX UHTErparnos.
54 AnddepeHumanbHble ypaBHEHUA NepBOro nopsiaka. Buasl u metoapl
peLleHnn.
55 JInnenHble  gudppepeHumnanbHble  ypaBHEHUSI  BTOPOro  nopsigka c
NOCTOSIHHBIMU KO3 PULMEHTAMM.
56 WHTerpupyemble TUNbl gudpdepeHumanbHbiX YpaBHEHUN BTOPOro nopsaka.
57 YpaBHeHMs BTOPOro nopsaaka, AonyckaroLwme noHmwxKeHne nopsaka.
58 Yucnosble pagbl U X cBONCTBA. [1pM3HakM CXoaAMMOCTUN pSaoB.
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4 CBepgeHusA o ¢hoHAe OLLEHOYHbIX CPeacTB U ero corrnacoBaHue

doHA OLEeHOYHbIX cpeAacTB Ana artrectaumm no aucuunnumHe Ol1.01 OnemeHTh
BbICLLEN MaTemaTuKu npeacTaBnseTr cobon KOMMOHEHT OCHOBHOM oObpasoBaTefibHOW
nporpaMmmbl cpegHero npodgeccuoHanbHoro obpasoBaHus no cneumanbHoctn 09.02.06
CeTeBoe 1 cucTeMHoe agMUHUCTPUPOBAHKE.

®oHL OUEHOYHBLIX CPEACTB pacCcMOTpPeH M ogobpeH Ha 3acefaHun MeToaudecKom

komucceum «Matematukm n omsmkm» (npotokon Ne 10 ot «13» mas 2026 r.)

MpeacepaTtenb METOONYECKON KOMUCCUMU /E.A.PycakoBal.
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