ABTOHOMHasi HEKOMMepUeckasi obpasoBaTe/ibHas
OpraHM3aLys BbICLIEro 06pasoBaHNst
«KAJTMHNHITPAACKN MHCTUTYT YTIPABJIEHNA»

YTBepPXAEeHO

HayyHo-MeTOoANYECKMM COBETOM VHCTUTYTa
NPOTOKON 3acefaHuns

Ne 10/20 ot 20 mag 2021 r.

PABOYAA NMPOIMrPAMMA ANCUNTITTNHBI

MATEMATWKA
(61.5.6)
Mo HanpaB/ieHNIO NOATOTOBKM 38.03.02 MeHeDKMEHT
HanpaBfieHHOCTb NOArOTOBKM MeHeKMeHT opraHmsaymn
Keannpukauma (cteneHb) BbIMYCKHUKA
(ypoBeHb Hanpas/eHUs NOLTOTOBKM) bakanaBsp
dopma 0byueHUs 0YHO0-3a04Has

Paboumnii yuebHbI nnaH no
Hanpas/ieHNIO NOAroToBKK (0406peH
Y4yeHbIiM coBeToM MpoTokon Ne 09/20
oT 15 anpensa 2021 r.)

KanunHuHrpag



ABTOHOMHasi HeKOMMepyeckas 06pasoBaTe/ibHasi OpraHu3auus
BbiCLLEro 06pasoBaHus
«KanuHUHrpaacknini MHCTUTYT yrpaBieHUs»

Jlnct aktyanmsaummn Bl .6.6 MaTtemaTuka
(HanmenoBanue P/ ¢ wudpom)

HanpasneHne: 38.03.02 MeHegKMeHT
HanpaBneHHOCTb: «MeHe[XMEHT opraHmsaunm»

B uensAx akTyanu3aumu pabouyeii nporpaMmbl  AUCUUNANHBbI  BHECEHbl Ccreaylouine
N3MEHEH NS/ JONONHEHNSA:

1. O6HOBNEH MNepevYeHb OCHOBHOW W AOMOSIHUTE/IbHOW Y4ebHOW nuTepaTypbl, MHTEPHET-
pecypcoB, COBPEMEHHbIX MNpPoMeccnoHanbHbiX 6a3 fAaHHbIX Heo6X0AMMbIX [ANS1  OCBOEHMWS
AVNCUNNNWHbI.

2. MpoBepeHO 1 06HOBEHO COAEPXKaHMe TECTOBbIX BOMPOCOB.

3. MNpoBepeHbl U 06HOB/IEHbI MPUMeEPHble (TUMOBbIE) OLEHOYHbIE CpeAacTBa WAW WUHble
MaTepuanbl ANa NPoBeAeHMNSA NPOMEXYTOUHOM aTTecTauumn.

CocTtaBuTtens: Koanes-KpusoHocos N.A. K.T.H. 14?6 f,
(®WNO. yueHasa cTeneHb, y4eHOe 3BaHue) (nata)

M3meHeHNA (JOMoSIHEHMA) B paboyvyd nporpamMmMy pPacCMOTPeHbl WM YTBEPXAeHbl Ha
3aceflaHMN Hay4YHO-MeTOANYeCKOro coBeTa, npotokon Ne 10/24 ot 22.05.2025 r.

COINACOBAHO:

PykosoguTens OIMOIr Kosanes-KpusoHocoB IN.A.
HayanbHUK

OTAeNa OueHKN KavecTBa 06pa3oBaHus MepensieBa A.M.
21.05.2025 .

— M.IM.
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JlncT cornacoBaHmsa paboyeid nporpammbl AUCLUNNHBI
Pabouasa nporpamma gucumniauMHbl «MaTemaTuka» paspaboTaHa B COOTBETCTBUU C
thesepanbHbIM  rocyfapCTBEHHbIM 060pa3oBaTeflbHbIM CTaH4APTOM BbICLIEro o6pasoBaHUs Mo

Hanpae/sieHUto nofgrotoBkn 38.03.02 MeHeMKMEHT, YTBEPXKAEHHLIM MNpMKasoM MUHO6pPHaYKK
Poccum ot 12.08.2020 Ne 970.

CocTaBuTesnb (aBTOpP) N1.®d. Knokosa

Pabouasa nporpamma AuCLUNIMHBLI paccMoTpeHa W opobpeHa Ha 3acefjaHum HayuHo-
MeTO4MYECKOro coBeTa MHCTUTYTa, NpoTokoa Ne 10/20 ot 20 mas 2021 r.

PernctpaunoHHbIi Homep 21BM603/6



no

CopepxaHue

Llenn v 3agaymn ocBOEHUSA AUCLUNINHBI

MecTo gucumnamnHbel B CTPyKType OMOTI

MepeyeHb NNaHMpyeMbIX pe3ynbLTaToB 00yYEHUSA MO AUCLUMIIMHE, COOTHECEHHbIX C
nnaHnupyemMbiMuK pe3ynbTaTaMy 0CBOEHUS 06pa3oBaTe/ibHOM NporpaMmbl

O61beMm, CTPYKTYypa 1 cofepXaHue JUCLUMNINHBI B 3a4ETHbIX eJMHNLAX C YKa3aHUEM
KO/INYeCcTBa aKajeMnyecKnx/acTpOHOMUYECKUX YacoB, Bblfe/leHHbIX HA KOHTaKTHYIO
paboTy obyyawwimxca ¢ npenogasartenemM (N0 Bugam 3aHATWUIA) U Ha
CaMOCTOATENIbHYO paboTy oby4aroLmxcs

MepeyeHb 06pa3oBaTe/IbHbIX TEXHOMNOTNIA, MCMO/b3yeMbIX NPU OCYLLECTBAEHUN
obpa3oBaTesibHOro npotecca No AUCLUNANHE, BKIKOYAs NeEpPeYeHb NINLEH3UOHHOIO
NPorpammHoOro o6ecrneyeHns, COBPEMEHHbIX NPOMECCNOHaNbHbIX 6a3 fJaHHbIX U
WH(POPMALMOHHBIX CMPaBOYHbIX CUCTEM

OueHoYHbIe cpefcTBa 418 NPOBefeHUS BXOAHOI0, TEKYLLEr0, pPy6e)KHOro KOHTPOA U
NPOMEXYTOUHOWM aTTecTaumm o6y4darowmxcsa no AUCUUNANHe N MeTOANYECKMe
MaTepuasibl Mo ee OCBOEHUIO

OcHOBHasl 1 AOMONHUTeNIbHAA YUe6HOM NuTepaTypa 1 3N1eKTPOHHbIe
obpasoBaTe/ibHble pecypcbl, HE06X0ANMBbIe A1 OCBOEHWUSA AUCLUNIINHbBI
JononHutenebHble pecypcbl MHHOPMALMOHHO-TENIEKOMMYHUKALWOHHON ceTn
«MHTepHeT» Heobxo4MMble 415 OCBOEHNSA AUCUMMINHbI

TpeboBaHNA K MUHUMaNbHOMY MaTepuasibHO-TEXHNUYECKOMY 06ecneYveHuto,
Heob6X0ANMMOro AN OCyLLecTB/IeHNS 06pa3oBaTe/ibHOro npotecca no AUCuUnInHe

MpunoxeHne 1 OueHOYHbIe CPeACTBA ANA NPOBEAEHNS BXOAHOTO, TEKYLLETO,
PyGeXXHOro KOHTPO/IA U MPOMEXYTOUHOM aTTecTayuy o6yyaroLmxcsa no AUCUUNInNHE
N MeTOAMYECKME MATEPUasIbl MO ee OCBOEHUIO

Ctp.

IS N N
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1

1

12

12

14



1. Uenn v 3agavym ocBOeHUA AUCLUNNNHDbI

OucumnnnHa «MaTemaTuka» cnoco6CcTBYeT (QOpMUMpPOBaHUI0O KommeTeHuun YK 1 -
CnocobeH OCYLIECTBAATL MOWUCK, KPUTUYECKUIA aHaim3 W CUHTEe3 WuHdopMauuu, MNpUMEHATb
CUCTEMHBI/ NOAX0S 415 PeLLUeHUs MOCTaBAEHHbIX 3a4au.

Llenb Kypca - Ha 6a3e COBpPEMEHHbIX MOAXOL0B K TeopuuM W MpakTuKe [obuTbeA
BCECTOPOHHEro U ry60Koro MoHMMaHus MeTOAO0SIONMU UCMOMb30BaHUS BbICLUEA MaTeMaTUKWU Y
pas/iNyHbIX ee pa3fesioB B TEOPETUYECKOM U NPAKTUYECKOM aHasin3e IKOHOMUYECKMX MPOLLECCOB.

3ajauM Kypca: 0TpasUTb eAUHCTBO W JIOTMYECKYH B3aMMOCBA3b Pas/INUHbIX Pa3fenos
BbICLLE/ MaTEMaTUKMN C 3KOHOMUYECKMMMN AUCLUUN/IMHAMW; OBNajeTb MaTeMaTUYeCKUMU MeTOoAaMu
ONA U3yYeHUA AUCUUNANH Ha MNOCNefylwWmnx Kypcax; faTb Hay4Hoe 060CHOBaHWE MPUMEHeHUN
OCHOBHbIX MOHATWIA BbICLIE/ MaTemMaTUKK; CMOco6CTBOBaTbL Mpoueccy MNpodeccuoHanbHOro
camoonpegeneHns yepes U3yvyeHUe U NOHUMaHWA BbICLLEA MaTeMaTUKN.

Mporpamma cocTaB/fieHa B COOTBETCTBUM C TpeboBaHMAMK DefgepanbHOro 3akoHa Ne 273-d3
«O6 ob6pasoBaHuM B Poccuitckoin depepaunm», MNMpukasa MunHobpHaykm Pd ot 05.04.2017 r. Ne
301 «O6 yTBepxaeHUn Mopagka opraHM3aLmm 1 ocyLLecTBNeHUS 06pa3oBaTe/ibHOM AeATeNbHOCTH

no o6pasoBaTeNbHbIM Mporpammam BbiClWero o6pasoBaHWA - nporpamMmmam 6akanaepuaTa,
nporpaMmmam cneymnanuteTa, nporpammam maructpatypbl», ®FrOC BO n y4yebHbIM MjaHOM Mo
HarnpasfeHUIO MOArOTOBKWU: 38.03.02 MeHeqKMEHT, HanpaB/eHHOCTb  «MeHeaKMEHT
opraHmsaunm».

2. MecTo gucyunnavHbel B CTPyKType ONMOT

2.1. ¥YKa3zaHue MecTa AUCLUMNUHbI B CTPYKTYpe o6pa3oBaTe/sibHOW NporpaMmmbl

JvcunnnnHa nsyyaeTca Ha NepBOM Kypce B MepBOM U BO BTOPOM CEMECTE.

JaHHas gucumnivHa OTHeCeHa K AMCLUMNMHAM OTHOCUTCA K AUCUUNIMHaM 0653aTeflbHOM
yactn (b1.6.6)

2.2. KaneHpapHblii rpauk hopMUpoBaHNA KOMMeTeHUNN™

Tabnuua 1 - KaneHgapHbIii rpagmk oopMmnpoBaHms KomneTeHUmMn YK-1

Ne HanmeHoBaHUWe yYebHbIX AUCUUMNINH N NPAKTUK, Cypcbl

n/n yyacTBYHOLWNX B OPMUPOBAHUN KOMMETEHLMN 1 2 3 4 5
1 MaremaTuka

MeToAbl, OCHOBbI 1 OCHOBHbIE NMPUeMbl UCCef0BaTeNbCKO

LeATeNbHOCTH

O3HakoMuUTe/IbHas rnpakTuka +

MponsBoacTBeHHas (TeXHOMOrnyeckas) npakTuka +

MponsBofcTBEHHAA (HayyHO-uUccnegoBaTesibckasa paboTta)

5 npakTukKa gns BbIMO/HEHUS BbINYCKHOW KBa/IMPMKaLNOHHOM +

paboTbl

A w DN

3. MepeyeHb NNaHMPYEMbIX Pe3ybTaToB 06yUYeHUS MO ANCLUNNHE, COOTHECEHHbIX C
NAaHupyeMbIMU pe3ysibTaTamMy 0CBOEHUS 06pa3oBaTe/lbHOM NporpaMmbl

3.1. ba3oBble NOHATUA, UCNONb3YyeMble B AUCLUMNINHE

K 6a30BbIM NOHATUAM, UCMOb3YeMbIM NPU U3YYEHUN AUCLUMUNINHBI, OTHOCATCA: NIMHEHas
anrebpa; BeKTOPbI M aHa/IMTUYeCcKas reoMeTpus; guddepeHyanbHoe UCHNCEHNE; UHTerpasibHoe
ncuncneHune; guddepeHynansbHble ypaBHEHNUS.



3.2. MnaHnpyemblie pe3ynbTaTbl 06y4YeHUs

MnaHupyembIiMuU  pe3ynbTaTamu

BNafeHus,

CNOCOGEH OCYLLECTBASATL MOWUCK,

06y4eHuns
XapaKTepusywuwne npoABUHYTbIA YPOBEHb (OPMMPOBaAHUA KoMMNeTeHUuun YK-1
KPUTWUYECKUI aHanmM3 W CUHTe3 UWHgopMauuu,

no aucuunnmHe «MaTtemaTuka»

CUCTEMHbI NOAXOA ANS PELIEeHMs MOCTaBMeHHbIX 3a4ay (4acTUYHO).

Tabnuua 2 - MNepeyeHb pe3y/ibTaToB 06yUeHUsl, HOPMUPYEMbBIX B XO€ U3YUEHUS AUCLUNINHDBI

Kog u
HanMeHOBaHue
KOMMeTeHL N

BbIMYyCKHNKA

YK-1. CnocobeH
OCYLLLeCTB/ATh
MOUCK, KPUTUYECKWIA
aHann3 n cuHTe3
MHGopmaLum,
NPUMeHATb
CUCTEMHBIV MOAXO0A
AnA peLeHus
NnocTaB/IeHHbIX
3agad

3.3.
KOMMNEeTEeHLMAMMN

Kog u
HanMeHOBaHWe
nHAMKaTopa
JOCTUXEHUS
KOMMEeTeHLUNN
YK-1.1 CnocobeH
NPUMEHSTb
MaTeMaTuuecKuii
WHCTPYMEHTapWUii
ANs peleHns
nocTaB/IeHHbIX
yNpaB/ieHYeCKMX
3adau.

MepeyeHb NAAHUPYEMbIX Pe3y/ibTaTOB 06yUYeHUs
no AMcUMNNHe

3HaThb:

31 - OCHOBbl MaTemaTMKuU B YacTu Teopuu
(PYHKLUMA OJHON U HECKOSIbKUX MNepeMeHHbIX,
anddepeHynanbHoOro " WHTErpasabHOro
NUCYMCNEHUS, Teopuu nNpeaenoB, MaTPUYHONA
anre6pbl, Teopuu cucTem NNHENAHbIX
anrebpanyeckmx ypaBHeHUN!, Teopuu
BEPOATHOCTM W MaTeMaTUYeCKOW CTaTUCTUKMN.
YMeTb:

Y1 - MPUMEHATL MaTemaTn4YecKui
WHCTPYMEHTApPU AN1A BbINOSIHEHUS BbIYWUCEHUNA,
pelieHVs MPUKNaAHbIX 3afad  MeHe[IXMeHTa,
aHanun3a n 06paboTKM AaHHbIX;

Y.2 - [penatb  BbIBOAbl Ha  OCHOBaHWUU

NpoBefeHHbIX PacyeToB;

Y.3 - ncnonb3oBaTb MateMaTUYeCcKMe MeToAbl 44
peLleHVs 3KOHOMUYECKUX 3afad, 3ajay NpUHATUA
ONTUMa/IbHbIX pPeLleHnii B MEHELKMEHTE.
BnapeTs:

B.1 - meTogamu c6bopa, aHanmza M 06paboTKU
JaHHbIX Heo6X0aUMbIX ans peLleHuns
npodgeccMoHanbHbIX 3aja4y, B TOM 4ucne ¢
NCMNOSIb30BaHNEM  MPUK/AAHbLIX  NPOrpaMMHbIX
CPeLcTB;

B.2 - HaBblKaMW TMPUMEHEHWSA COBPEMEHHOro
MaTemMaTUUYeCKOro MHCTPYMeHTapua AnA peLleHuns
3KOHOMWYECKUX 3afay U 3afa4y MeHeI>KMeHTa.

MaTpuya cooTHeceHUs pasfenioB (TeM) AUCUUNNUHBLI C POPMUPYEMbBIMMU

ABNAKOTCA

NMPUMEHATb

B HUX

Tabnuuya 3 - cooTHeceHUs pasfenoB (Tem) ANCUUNAMHBI C DOPMUPYEMBIMU B HUX KOMMETEHLNAMMN

Kopabl
Ne Kon-Bo  (hopMupyembIX
HanmeHoBaHue pasfena/TemMmbl AUCUUNINUHbI o
n/n yacoB KOMMNETeHL U
YK-1
1 Pasgen 1. 9nemeHTbl BbICLUEN NNHeHas anrebpa 22/16,5 +
2  Pasgen 2. BeKTopbl M aHanutTu4yeckasa reometTpus 36/27 +
3 Pasgen 3. OcHOBbI andepeHLManbHOro NCHNCNEHNSA 42/31,5 +



4 Paspgen 4. OCHOBbI MHTErpasibHOro UcUYMUCIeHns 38/28,5 +
5 Pasgen 5. OuddepeHumanbHble ypaBHEHUS 42/31,5 +
6. Pasgen 6. Teopuss BepoATHOCTeld WM MaTemMaTudeckad 46/34,5 +
cTaTucTmka
6 [MpomexyTo4yHas aTTecTauns - 3a4eT C OLEHKOM - 1 cemecTp 8/6 +
7  TlpomexyTo4yHas aTTecTauus - aK3ameH - 2 ceMecTp 18/13,5 +
4. O61beM, CTPYKTYpa 1 cojepXaHue AUCULUNANHBLI B 3a4eTHbIX eAUHULLEaX C yKasaHuem

KONM4yecTBa aKafeMnyYecKUX/aCTPOHOMMNYECKMX YaCcoB, Bbife/IeHHbIX Ha KOHTaKTHYO paboTy
obyyaro Ll nxca ¢ npenogaBaTtesieM (N0 BUAAM 3aHATUIA) N HA CAMOCTOATE/IbHYO paboTy
obyvatowmxcs

4.1 O6BbEM AUCLUNIUHBI

Tabnuua 4 - TpyaoeMKOCTb ANCLUUNNNHDI

Bcero
O6bem AMCLUNIINHBI akaf./ actp

yacoB
Bcero sayeTHbIX eauHUL, 7
Bcero akagemmyeckmnx/acTpOHOMMYECKUX HacoB YUYeBbHbIX 3aHATUI 252/189
B ToMm uncne:
KOHTaKTHas pabtoTa obyyaloLwmxcs ¢ npenogasaTenem 64/48
1. Mo Bnaam yyebHbIX 3aHATWIA:
TeopeTnyeckue 3aHATUA - 3aHATUSA NIEKLMOHHOIO TUna 16/12
3aHATUA CEMMHAPCKOro Tuna 38/28,5
JlabopaTopHble paboThl -
2. [MpoMeXXyTOo4HOI aTTecTayummn obyyaroulerocs - 3a4yeT ¢ oUueHKo(1l cemecTp) 4/3
MpoMeXyTO4YHOM aTTecTauum oby4daroLLerocs - ak3ameH (2 cemecTp) 6/4,5
CamocToAaTeNbHasa paboTa 0byyaroLLLMXCs: 188/141
MoAroToBKa K KOHTPO/IbHbIM patoTam -
BbINosHEHNE TBOPYECKUX 3ajaHWl -
KypcoBoe npoekKTnpoBaHue -
MoAroToBKa K 3a4eTy 4/3
MoarotoBKa K 3K3aMeHy 12/9

4.2. CTpyKTypa AUCUUNNHbI
Tabnuua 5 - CTpyKTypa AMCUUNINHBI
Buabl yuyebHO paboThl,
BK/IIOYas

§ caMoCTOATENbHYO paboTy
a 9 obyvawouwmxca 4
No 5 2 ° TPYA0EMKOCTb Bua koHTpONsA
Pasgen gucumnnnHbl S © @
n/n > et (B yacax ayp/acTp)
O 2 K a
gt s g S
D s o
T S .. & &
e § &g °©
c P X
1 Pasgen 1. 3nemeHTbl 1 22/16,5 2 4 16 BxopgHoii
BbICLLIEN NNHeHas KOHTpPO/1b.
anre6pa Py6eXxHbli

KOHTPO/b.



2 Pasgen 2. Bektopbl un 1 36/27 2 6 28 TeKyLwnia
aHanMTu4yeckas KOHTPO/b.
reomeTpus

3 Pasgen 3. OcHoBbl 1 42/31,5 4 6 32 TeKyLwnii
A depeHuanbHOro KOHTPO/b.
ncumncneHus

Bcero no Bugam yyebHbix 1 100/75 8/6 16/12 - 76/57

3aHATNI (1 cemecTp)
MpomexyTouHas 1 - 8/6 - - 4/3 4/3 3a4yeT C OLUeHKOoW
atTectaymsa (1 cemecTtp)
Bcero 108/81 8/6 16/12  4/3 80/60 3auyeT C
OLEeHKOM

4 Pasgen 4. OcHoBbI 2 24- 38/28,5 2 6 30 TeKyLwnia
WHTErpasbHOro 28 KOHTPO/b.
NCUNCNEHNS

5 Pa3sgen 5 2 29- 42/315 2 8 32 TeKyLwnia
OunddepeHunanbHble 34 KOHTpPO/b.
ypaBHeHMs

7 Pasgen 6. Teopus 2 35- 46/34,5 4 8 34 TeKyLwnii
BEPOSAITHOCTEN n 40 KOHTpPO/b.
cTaTucTuka

Bcero no Bugam y4ebHbix 2 20- 126/94,5 8/ 22/16,5 - 96/72

3aHATNI (2 cemecTp) 40
MpomexyTouHas 2 41 18/13,5 - - 6/4,5 12/9 JK3aMeH
arTectaymsa (2 cemecTtp)
Bcero (cemecTp) 2 24- 144/108 8/6 22/16,5 6/4,5 108/81 JK3aMeH
41
Bcero no Bugam yyebHbIx 1-2 226/169,5 16/12 38/28,5 - 110/82,5
3aHATUI 1+2 cemecTp)
MpomexyTouHas 1-2 26/19,5 - - 10/7,5 16/12

arTectaumnsa (1+2 cemecTp)

Bcero (1+2 cemecTtp) 1-2 252/189 16/13 38/28,5 10/7,5 188/141 3a4eT C OLEHKOWN

+3K3aMeH
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4.3. CogepXxaHue gNCUMNANHbI, CTPYKTYPMUpPOBaHHOe N0 TemaM (pasgenam)

4.3.1. TeopeTnyecKume 3aHATNA - 3aHATUA NEKLNOHHOIO TUna

Tabnuuya 6 - Cogep>xaHue NeKLMNOHHOIo Kypca

Kon-
Ne  HaumeHoBaHMe pasgena (Moaynst) ANCUMNANHBI, TEMbI 5o
n/n CogepxxaHune
yacoB
Paszgen 1. OnemMeHTbl BbICLLEN NTMHeHasA anrebpa 2
2 Paspgen 2. BeKTopbl N aHa/IMTUYECKAA FeOMETPUA 2
3 Paspgen 3. OcHoBbI gndihepeHUManbHOe NCUUCIEHNE 4
4  Pasgen 4. OCHOBbI NHTErpasbHOe NcHUCNeHne 2
5 Pasgen 5 AuddepeHymanbHble ypaBHEHUSA 2
6 Pasgen 6. Teopus BepoATHOCTEN U CTaTUCTUKA 4
Bcero 54

4.3.2. 3aHATUA CEMUHAPCKOro Tuna

Tabnuua 7 - CofepyxaHue NPaKTUYeCKOro (CeMmHapcKoro) Kypca

Ne . Kon-
TeMbl NPaKTUYECKUX 3aHATUIA.
n/ BO
yacoB
1 Pasgen 1. 3nemMeHTbl BbICLUE NNHEHaA anredpa 4
2 Pasgen 2. BeKTopbl 1 aHa/INTUYeCcKass reoMeTpus 6

Buibl 3aHATHIA:
no ANAAKTUYECKUM
3afadvam/ no cnocoby
N3N0XEHUS y4ebHOro
maTtepuana

nekums
nekums

nekums

nekuus
nekums

nekums

dopma NpoBeLeHNA 3aHATUA

MNMpaKTn4yeckoe 3aHATHE,
peweHue 3agay
NMpaKTnyeckKoe 3aHATHE,
peweHwe 3agay

OLueHOYHOE CpeacTBo

KomniaekT NpumMepHbIX
BOMpPOCOB
KomMnnekT npumMepHbIX
BOMpPOCOB
KoMnnekT npumMepHbIX
BOMpPOCOB
Pe3ynbTaT NUCbMEHHOW
paboThbl
KomMnnekT npuMepHbIX
BOMpPOCOB
KoMnNAeKT NpuMepHbIX
BOMpPOCOB

Ooknap

Joknag, Pegepart

OLeHOYHOe CpeACcTBO

dopmMnpyembliii
pesynbTaT

3.1
3.1
3.1
31
3.1

31

dopmMupyemblii
pesynbTaT

Y1, B1

Y1Y.2,B.1, B.2



3  Pasgen 3. OcHOBbI gutgepeHyManbHOe NCHUCIEHNE
4 Pasgen 4. OCHOBbI MHTErpanbHOe NCHUCNEHMNE

5 Pasgen 5. AudepeHymnanbHble ypaBHEHNS

6 Pasgen 6. Teopusa BepOATHOCTEN M CTaTUCTUKA
Bcero

4.3.3. CamocToATeNnbHaa paboTa

Tabnuuya 8 - 3agaHnA anNa caMocTOATENIbHOM0 U3yYeHns

I"I\j(f'l Tema

1 Pasgen 1 OneMeHTbl BbICLUEA fMHeHas
anrebpa

2 Pasgen 2. BekTopbl M aHanMTU4ecKas
reomMeTpus

3 Pasgen 3. OcHoBbl AntdepeHymManbHoe
ncumcneHune

4  TlogroToBKa K3a4yeTy C OLeHKOM

5 Pasgen 4. OcHoBbI WHTErpasibHoe
ncumncneHmne

6 Pasgen 5. AnddepeHumnanbHblie ypaBHeHUS

7 Pasgen 6. Teopusi BepoOATHOCTEW U
cTaTUCTUKA

8 TlogrotoBKa K 3aK3aMeHy

Bcero

Kon-Bo
yacos
16
28

32

30

32

34

12
188

6 MpakTuyeckKoe 3aHATHE, lNMepeyeHb BONPOCOB Y.1¥.2,B.1, B.2

pelleHue 3agay

6 MpakTnyecKoe 3aHATHE, Joknag Y1¥Y.2,B.1, B.2
pelueHve 3agay
8 MNpaKTn4yeckoe 3aHATUE, lMepeyeHb onpocos Yi1¥Y.2,B.1, B.2
pelueHve 3ajay
8 MpakTuyecKoe 3aHATHE, Petepat Y.1¥.2,B.1, B.2
pelueHve 3atay
68
OueHOoYHOoE CpeAcTBO dopmMupyemblin pesynbTaT
Joknag. BnazeTb HaBblKaMy peLleHns KOHKPeTHbIX 3ajay
Petepat Brafetb HaBbIKaMy peLleHs KOHKPETHbIX 3ajay pas3/IM4yHOoro tmna
Pedepat Brnafetb HaBbiKaMU peLleHUsA KOHKPETHbIX 3afay pas/iInyHoro Tvna B
obnactn KCO
BrageTb HaBblKaMy peLleHMsA KOHKPETHbIX 3a4a4 pas/iInuyHoro tuna
Joknag, Brafetb HaBbiKaMy peLleHUs KOHKPETHbIX 3afay pas/iIMyHoro Tmna
Joknag. BnageTb HaBblKaMy peLleHns KOHKPeTHbIX 3a4ay pasnMyHoro tuna
MepeyeHb TeMm
coobuieHn
Joknag. BnageTb HaBblKaMy peLleHNs KOHKPeTHbIX 3afay pasMyHoro tuna
MepeyeHb TeMm
petepaToB

Bnagetb HaBbIKamu peLleHuUsd
BnageTb HaBblKaMu peLLeHus

KOHKPETHbIX 3aja4y pa3/in4HOro tnuna
KOHKPETHbIX 3aa4y pas/in4HoOro tuna
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5. MepeyeHb 06pa3oBaTelbHbIX TEXHOMNOT U, NCMOMb3YEMbIX MPU OCYLLECTBNEHUN
o6pasoBaTeNbHOr0 Npouecca Mo AUCUUNANHE, BKKOYas NepevyeHb NNLEH3VOHHOTO
NporpammMHOro o6ecneyvyeHnst, COBPeMEHHbIX NPogeccMoHanbHbIX 6a3 AaHHbIX U
NH(pOPMAaLMOHHbIX CMPAaBOYHbIX CUCTEM

5.1. ObpasoBaTe/ibHble TEXHONOT NN

Peanuzauma pasnuyHbiX BWUAOB Y4ebHOW paboTbl Npu  M3ydeHUM oOy4varoLUMUCS
OUCLUMNAUHBLI, NpefycMaTpuBaeT WCMOMb30BaHME B Y4ye6HOM npouecce WHHOBALMOHHbIX
06pasoBaTefibHbIX TEXHOMOIMNA, aKTUBHbIX W WHTEPAKTUBHLIX (OPM MpoOBefeHUs 3aHATUA B
coYyeTaHMKM C BHeayaMTOPHOI paboToiA.

AKTUBHble (OPMbl 3aHATUIA NOOYXJalT o0b6yyaeMblX K MbICIUTENbHOW aKTUBHOCTU, K
NPOSIBNEHNI0 TBOPYECKOr0, MCCeA0BaTeNlbCKOro NoAxofa W MOUCKY HOBbIX WA ANA peLleHuns
pasHoO6pa3HblX 3afjay Mo HafnpasBfeHWIO MOAFOTOBKM WM CAOCOGCTBYHOT pasHoobpasHOoMY
(nHanBMAYanbHOMY, TPYMNMNoOBOMY, KOJJIEKTUBHOMY) M3Yy4eHUIO (YCBOEHUIO) y4eOHbIX BOMPOCOB
(Nnpobnem), akTUBHOMY B3aMMOAeNCTBUIO 0by4daeMbiX W MpenojaBaTesiss, >XUBOMY O06MeHy
MHEHUSIMU MEXJY HWMMW, HaLe/NeHHOMY Ha BblpaboTKy MPaBU/IbHOIO0 MOHMMaHUSA COAepXKaHus
n3y4yaemMoli TemMbl M CNOCOBOB ee MPaKTMUYECKOro WUCMOMb30BaHWUA. B cOOTBETCTBMWM C 3TUM Mpu
N3yYeHUN [OUCLUUN/IMHBI MpesycMaTpMBaeTcs MCMNO/b30BaHWe Clefylowmx o6pasoBaTe/ibHbIX
TEXHONOrnii:

1. BXo4HOW KOHTPO/Ib B BUAE PELLEHNS TECTOBbIX 3aaHWUNA.

2. TeopeTMUeCKUNe 3aHATUS - 3aHATUS NEKLMOHHOI0 TMNa B BUJE:

- BCTyNUTeNbHasA Nekuus / nekumsa nHpopmaumnsa ¢ sfieMeHTamu BU3yanmsaunu;

- TemaTuuyeckas nekums / neKuua-smusyanmsanns;

- uToroBsas Nekuus / nekuuna-smnsyanmsaums.

3. 3. 3aHATMA CEMMHAPCKOr0 TUMa B BUAE PELUEHNSI TEOPETUYECKNX M MPaKTUYECKUX 3ajau.

[na npoBefeHNs KOHTaKTHOWM paboTbl obyyatowmxcs ¢ npenogaBatesiem AHOOBO «KNY» ¢
NPMMEHEHNEM 3MEKTPOHHOr0 00y4YeHUs U ANCTAHUMOHHbIX 06pa3oBaTeflbHbIX TEXHOMOTrUi
onpegenieH Habop 3/IEKTPOHHbLIX PecypcoB W MNPUIOKEHUN, KOTOPble PEKOMEHAYKTCA K
Mcnonb3oBaHUIO B 0bpasoBaTeslbHOM npouecce. O6pasoBaTefibHbI NPOLECC OCYLLECTBSETCS B
COOTBETCTBUM C pacnmcaHMeM Y4UebHbIX 3aHATWIA, pasmelleHHbIM Ha ofuuUManbHOM caiiTe
NHCTUTYTA.

OpraHuzaumss obpas3oBaTeslbHOro Mnpouecca OCYLLecTBAAETCA Yepe3 JIMYHbIA KabuHeT Ha
opuumanbHOM cainTe wWHCTUTYTa. [lpenogaBaTenb [As COOTBETCTBYHOLLEA Y4ebHOW rpynnbl
yKasblBaeT Temy 3aHATUA. [lpukpennseT y4yebHble MaTepuanbl, 3afaHWs WAU  CCbIIKUM  Ha
3NeKTPOHHbIE pecypcbl, HEO6XOANMBbIE 415 OCBOEHUS TeMbI, BbIMO/THEHMSA AOMALLHMWX 3aaHUA.

5.2. JINUEH3NOHHOE NporpaMMHoOe obecneyeHune
B o6pa3oBaTenbHOM MpoLecce MNpU M3YYEHUU AUCUMMNNMHBLI MCMNOMb3YeTCA cnejytolliee
NVNLLEH3MOHHOE NporpamMmMHoe obecrneyeHume:
1. OC Microsoft Windows 7.
Microsoft Office 2007.
Kaspersky Endpoint Security.
CrIC KoHcynbTaHT Nntoc.
KoHTeHT-hmnbTpauns.
Cuctema TectupoBaHug INDIGO.

o ok wh

5.3. CoBpeMeHHble npodeccuoHanbHble 6a3bl AaHHbIX

B o6pa3oBaTeflbHOM MNpoLEecce MPU U3YYeHUN AUCLUMAUHBI MUCMNONb3YIOTCA cleaytoLme
coBpeMeHHble NpogeccnoHanbHble 6a3bl AaHHbIX:

DNeKTPOHHO-6MBINOTEYHAA cucTemMa «YHuBepcuTeTCcKasa bBubnuoteka OHNadH» -
https://biblioclub.ru/.


https://biblioclub.ru/
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Hay4yHas anekTpoHHaa 6ubnmnoteka - www.elibrary.ru.

PejpepatuBHass u crnpaBovHas 6as3a [aHHbIX peLeH3npyemoi nutepaTypbl Scopus -
https://www.scopus.com.

MonutemaTnyeckas pehepaTnuBHO-6MbAMOrpadmyeckas " HayKoMeTpuyeckas
(6nbnuomeTpuyeckas) 6asa gaHHbiXx Web of Science - https://apps.webofknowledge.com.

ApXMB  Hay4HbIX XypHanoB HI1 HaunoHanbHblii 3NeKTPOHHO-VIHpOPMaLNOHHbI
KoHcopuynym (HOIMKOH) (arch.neicon.ru).

Hay4yHas 6mbnmnoTeka OTKpPbITOro goctyna - https://cyberleninka.ru.

5.4. NH(hOpMaLNOHHbIE CNPaBOYHbIE CUCTEMDI

M3yyeHne AUCLMNIVHBI COMPOBOXAAETCA MPUMEHEHUEM WH(POPMALMOHHBIX CMPaBOYHbIX
CUCTEM:

1. CI'C KoHcynbTaHT ltoc.

6. OueHOYHble cpeAcTBa A/151 MPOBEAEHUS BXOAHOTO, TEKYLLEro, py6exHoro KOHTpos
N NPOMEXYTOYHOM aTTecTauMm obydaroUMxcsa no AUCUMNAnNHe U MeTOANYECKME MaTepuanbi
Mo ee 0CBOEHUIO

TunoBble 3afiaHus, 6a3a TeCTOB W WHble MaTepuanbl, HeobXoAMMbIE AN  OLUEHKWN
pe3ynbTaToB OCBOEHUS AMCUUMAUHBLI (B T.4. B MPOLECCE ee OCBOEHUA), a TakKXKe MeTOoAuYecKue
MaTepuansbl, onpegensioLlime npouesypbl 3TON OLEHKU MPUBOAATCA B MpuaoxkeHun 1 k pabouei
nporpaMmme AUCLUMIINHBI.

YHuBepcanbHass CUCTeMa OLUEeHUBaHWUA  pe3ynbTaToB  00y4YeHUs  BbINOMHSAETCH B
COOTBETCTBMU C [losoXKeHMeM 0O TMpoBefeHUN TEeKYyWero KOHTpPONA YyCnNeBaemocTU U
NPOMEXYTOUYHOM aTTecTauMm ycneBaemocTu, YTBEPXXAEHHOE MpuKasoM pekTopa oT 14.03.2023 T.
Ne 40 o/g n \BKAOYaeT B ceb6A CUCTEMbI OLLEHOK:

1) «OT/INYHO», «XOPOLLO», «YAOBNETBOPUTE/IbHO», «HEYAOBNETBOPUTENLHOY;

2) «3aUTEHO», «HE 3a4TEHO».

7. OCHOBHasi U AONONIHUTENbHAsA YUeOGHON NuTepaTypa U 3NeKTPOHHbIe
o6pasoBaTe/ibHble PeCypCbl, HEOGXOANMbIE AN 0CBOEHUS AUCLUNIINHbI

7.1.0CHOBHasa nuTtepartypa

1. BangumH, K.B. KpaTkuii Kypc BbICLWIEA MaTeMaTuMKu: y4yebHuK / K.B. BanguH, A.B.
PykocyeB; nog obuw,. pea. K.B. BanguHa. - 6-e n3g. - Mocksa: Jawkos u K°, 2023. - 510 c.: un,,
Tabn., cxem., rpad. - (YuebHble n3gaHnsa Ana 6akanaBpoB). - Pexum fgoctyna: rno nogrnucke. -
URL: https://biblioclub.ru/index.php?page=book&id=710921 (gata ob6paweHnsa: 17.05.2025). -
Buénuorp. B KH. - ISBN 978-5-394-05268-2. - TeKCT: 3MEKTPOHHbIA.

2. KyHgblweBa, E.C. Matematuka: yyebHuk / E.C. KyHgblweBa. - 4-e u3g. - Mocksa:
JawkoB n K°, 2015. - 562 c.: Tabn., rpad., cxem., un. - Pexnm goctyna: no nognucke. - URL:
http://bibliodub.m/mdex.php?page=book&id=452840 (maTta  ob6palleHuns: 17.05.2025). -
Buonuorp.: c. 552-553. - ISBN 978-5-394-02261-6. - TeKCT: 3/IeEKTPOHHbIIA.

7.2. lononHNTeNnbHaa nuTepartypa

1 Oertapesa, O.M. Bbicliasgs MaTemaTuka. MaTepmanbl AN MOATOTOBKM 6aKanaBpoB WU
cneynanucToB: y4yebHoe nocobme: B 3 4 / O.M. [Oertapesa, P.H. XysunaxmetoBa, A.P.
Xy3naxmeToBa; KasaHCKUIA HauMoHaNbHbIA NcCNeaoBaTe/lbCKNIA TEXHONOTMYECKNI YHUBEPCUTET. -
KasaHb: KasaHCKWUiA Hay4HO-MccNneaoBaTeNbCKUIA TeXxHoNormvecknin yHmueepcuteT (KHUTY), 2016.
- . L - 104 C. - Pexxum jocTtyna: rno noAnncke. - URL:
http://biblioclub.ru/index.php?page=book&id=500626 (gata obpallieHunsa: 17.05.2025). - bubnuorp.
B KH. - ISBN 978-5-7882-1912-7. - TeKCT: 3/IEKTPOHHbI.


http://www.elibrary.ru
https://www.scopus.com
https://apps.webofknowledge.com
https://cyberleninka.ru
file://../%D0%A0%D1%9B%D0%A0%D1%9F%D0%A0%D1%9B%D0%A0%D1%9F%2038.03.02%20%D0%A0%E2%80%99%D0%A1%D0%83%D0%A0%C2%B5%D0%A0%D1%96%D0%A0%D2%91%D0%A0%C2%B0/%D0%A0%E2%80%A2%D0%A0%D1%98%D0%A0%C2%B5%D0%A0%C2%BB%D0%A1%D0%8A%D0%A1%D0%8F%D0%A0%D0%85%D0%A0%D1%95%D0%A0%D0%86%D0%A0%C2%B0.UPRAVLENIEKIU/Desktop/Local%20Settings/Temp/%D0%A0%C2%A0%D0%A0%D1%92%D0%A0%E2%80%98%D0%A0%D1%9B%D0%A0%C2%A7%D0%A0%D1%92%D0%A0%D0%87%20%D0%A0%D1%9F%D0%A0%C2%A0%D0%A0%D1%9B%D0%A0%E2%80%9C%D0%A0%C2%A0%D0%A0%D1%92%D0%A0%D1%9A%D0%A0%D1%9A%D0%A0%D1%92%2010%20%D0%A1%D0%8F%D0%A0%D0%85%D0%A0%D0%86%D0%A0%C2%B0%D0%A1%D0%82%D0%A1%D0%8F/%D0%A0%D1%9F%D0%A0%D1%95%D0%A0%C2%BB%D0%A0%D1%95%D0%A0%C2%B6%D0%A0%C2%B5%D0%A0%D0%85%D0%A0%D1%91%D0%A0%C2%B5%20%D0%A0%D1%97%D0%A0%D1%95%20%D0%A0%C2%A0%D0%A0%D1%9F%20%D0%A0%D1%97%D0%A0%D1%95%D0%A0%C2%BB%D0%A0%D0%85%D0%A0%D1%95%D0%A0%C2%B5.docx#bookmark16
file://../%D0%A0%D1%9B%D0%A0%D1%9F%D0%A0%D1%9B%D0%A0%D1%9F%2038.03.02%20%D0%A0%E2%80%99%D0%A1%D0%83%D0%A0%C2%B5%D0%A0%D1%96%D0%A0%D2%91%D0%A0%C2%B0/%D0%A0%E2%80%A2%D0%A0%D1%98%D0%A0%C2%B5%D0%A0%C2%BB%D0%A1%D0%8A%D0%A1%D0%8F%D0%A0%D0%85%D0%A0%D1%95%D0%A0%D0%86%D0%A0%C2%B0.UPRAVLENIEKIU/Desktop/Local%20Settings/Temp/%D0%A0%C2%A0%D0%A0%D1%92%D0%A0%E2%80%98%D0%A0%D1%9B%D0%A0%C2%A7%D0%A0%D1%92%D0%A0%D0%87%20%D0%A0%D1%9F%D0%A0%C2%A0%D0%A0%D1%9B%D0%A0%E2%80%9C%D0%A0%C2%A0%D0%A0%D1%92%D0%A0%D1%9A%D0%A0%D1%9A%D0%A0%D1%92%2010%20%D0%A1%D0%8F%D0%A0%D0%85%D0%A0%D0%86%D0%A0%C2%B0%D0%A1%D0%82%D0%A1%D0%8F/%D0%A0%D1%9F%D0%A0%D1%95%D0%A0%C2%BB%D0%A0%D1%95%D0%A0%C2%B6%D0%A0%C2%B5%D0%A0%D0%85%D0%A0%D1%91%D0%A0%C2%B5%20%D0%A0%D1%97%D0%A0%D1%95%20%D0%A0%C2%A0%D0%A0%D1%9F%20%D0%A0%D1%97%D0%A0%D1%95%D0%A0%C2%BB%D0%A0%D0%85%D0%A0%D1%95%D0%A0%C2%B5.docx#bookmark16
https://biblioclub.ru/index.php?page=book&id=710921
http://bibliodub.m/mdex.php?page=book&id=452840
http://biblioclub.ru/index.php?page=book&id=500626
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2. Cnmywes, A.A. Bbicwasa maTemMaTuka: ydyeb6Hoe nocobue: [16+] / A.A. Cumywes, C.M.
3ap6anueB, B.B. puropbes; peg. C.M. 3apbanveB; MOCKOBCKUI rocyfapCTBEHHbIA WHCTUTYT
MEXAYHapOAHbIX OTHOLWEeHWA (YHuBepcuTeT) MuUHUCTEPCTBA WMHOCTPaHHbIX Aen Poccuiickoi
depepaunn. - Mocka: lNMpomeTeid, 2022. - 224 c.: rpad. - Pexxum goctyna: no nognucke. - URL:
https://bibliodub.m/mdex.php?page=book&id=700984 (gaTta obpaweHUs: 17.05.2025). -
Buénuorp. B KH. - ISBN 978-5-00172-357-8. - TeKCT: 3MEKTPOHHbIA.

3. Knoso, A.I'. Kypc nekunii no maremaTuke: ydye6Hoe nocobue: [16+] / A.l. Knoso, N.A.
NlanyHoBa; HOXHbIA (efepanbHbIil  yHUBEPCUTET. - PocToB-Ha-[oHYy; TaraHpor: HOXHbIN
thegepanbHbIn yHUBepcuTeT, 2020. - 199 c.. un., rpad. - Pexmum goctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=612217 (gata ob6paweHunsN: 17.05.2025). -
Bubnuorp. B KH. - ISBN 978-5-9275-3503-3. - TeKCT: 3/1eKTPOHHbIA.

7.3. QNeKTPOHHbIE 06pa3oBaTesibHble pecypchbl

1. Konnekuns defepanbHOro ueHTpa WHAMOpPMaLMOHHO-06pasoBaTe/ibHbIX pPecypcoB
PUNOP: http://fcior.edu.ru/

2. EanHasn KOMNeKLuns LUMPOBbIX obpasoBaTtesibHbIX pecypcoB:
http://schoolcollection.edu.ru.

3. depepanbHblii 06pa3oBaTefibHbIN nopTan - OKOHOMUKaA, Counonorus, MeHemKMeHT
http://ecsocman.hse.ru

4. EfnHOe OKHO gocTyna K ob6pasoBaTenbHbIM pecypcam: http://window.edu.ru/

8. loNoNHNTEeNbHbIe pecypcbl MHPOPMALNOHHO-TENEKOMMYHUKALMOHHOW CeTn
«VIHTepHeT», HE0O6X0AMMbIX AN1A OCBOEHUS AUCLUMNTNHBI

http://president.kremlin.ru/ - Mpe3ngeHT Poccuiickoii degepaumn.

http://www.government.ru/ - NMpaBuTenbCcTBO Poccuinckon depepanmu.

http://www.duma.gov.ru/ - FocygapcTBeHHas [yma.

http://www.ed.gov.ru - ®efepanbHoe areHTCTBO Mo 06pa3oBaHuio.

http://www.economy.gov.ru - MUHNUCTEPCTBO 3KOHOMWYECKOI0 PasBUTUS U TOProeaun Poccuinckoi
defepaymn.

https://uisrussia.msu.ru/ - 6a3a fAaHHbIX W aHaNIUTUYECKUX MNy6AnKauuini YHUBEPCUTETCKOM
MHMOPMaLNOHHOR cucTembl Poccus.

http://www.rbc.ru - cant PBK.

http://www.expert.ru - aHaNnMTUYECKWIA caliT DKcnepT.
https://psyera.ru/search-results?searchid=2107949&text=eghfdktybt+ghjtrnfvb - 6asza cTateii u
JaHHbIX M0 YNpaBneHWo NpoeKTamm.

https://pmmagazine.ru/ - caiiT XypHana «YnpasneHue [poeKTamu» - XypHan 06 ynpaBreHun
npoeKTamu, NporpaMmamMu 1 NopTdensmm NpoeKToB.

http://www.pm-conf.ru/ - cainT MeXayHapoAHOW KOH(EPEHL N «Y NPaB/IeHNE NPOEKTaMU».
http://www.pmprofy.ru/ - ¥YnpasneHune npoektamun. Microsoft Project. MpodeccnoHan ynpasneHus
npoeKTamu.

http://www.pmtoday.ru/ - pecypc nocBsiLeH Teme YrpaB/ieHWSA MNpPoOeKTamum WM OH MNoMoraeTt
PYKOBOAUTEAM YNYUYLWINTb CBOU HaBbIKU.

http://www.rubricon.com - SHUMKNONEANN, CNOBapn, CNPaBOYHUKN-PYBPUNKOH.

http://www.edu.ru - ®egepanbHbiin NopTan «Poccuiickoe o6pasoBaHme».

http://www.window.edu.ru - WHdpopMaunoHHaa cuctema «EfMHOE OKHO  jgocTyna K
obpasoBaTe/ibHbIM pecypcam».

http://www.intuit.ru - HaunoHanbHbIi OTKPbITbIA YHUBEPCUTET.

http://www.glossary.ru - Cnyx6a TeMaTu4eCKUX TONKOBbIX C/I0Bapei.

http://www.gks.ru - OumunanbHbIi caiiT ®efepanbHOi CNyX6bl FOCYAapPCTBEHHO CTATUCTUKMN.
http://www.duma.gov.ru - OguumnancHblii cainT FocygapcTBeHHOW AyMmbl PO.

http://www.duma.ru - JJocbe 3aKOHONPOEKTOB.


https://bibliodub.m/mdex.php?page=book&id=700984
https://biblioclub.ru/index.php?page=book&id=612217
http://fcior.edu.ru/
http://schoolcollection.edu.ru
http://ecsocman.hse.ru
http://window.edu.ru/
http://president.kremlin.ru/
http://www.government.ru/
http://www.duma.gov.ru/
http://www.ed.gov.ru
http://www.economy.gov.ru
https://uisrussia.msu.ru/
http://www.rbc.ru
http://www.expert.ru
https://psyera.ru/search-results?searchid=2107949&text=eghfdktybt+ghjtrnfvb
https://pmmagazine.ru/
http://www.pm-conf.ru/
http://www.pmprofy.ru/
http://www.pmtoday.ru/
http://www.rubricon.com
http://www.edu.ru
http://www.window.edu.ru
http://www.intuit.ru
http://www.glossary.ru
http://www.gks.ru
http://www.duma.gov.ru
http://www.duma.ru
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http://www.businesstest.ru - «/[le/ioBble TECTbI».

www.rosstat.gov.ru - defepanbHas cny>kba rocysapcTBeHHON CTaTUCTUKM.
http://www.dic.academic.ru - Akagemuk. Cnosapu v sHUMKIONEANN.

http://elibrary.ru - HayuHas aneKTpoHHasa 6mbnnoTeka.

http://biblioclub.ru - BaszoBas konnekumnsa 36C «YHuBepcuteTcKasa 6ubnnorteka online».
https://i-exam.ru/ - EAWHbIA NopTan MHTEPHET-TECTUPOBaHMSA B chepe 06pa3oBaHus.

9. Tpe6oBaHMA K MUHMMa/IbHOMY MaTepuanbHO-TEXHUYECKOMY 06ecrneyeHnto, Heo6Xo4MMOro
ANS oCyLLecTBeHMss 06pa3oBaTe/IbHOr0 NpoLecca No AUcUUNInHe

Ona  uv3yyeHMsA AWCUMNAWHBLI - MCMOMb3yeTcA  N0b6asd MynbTUMefuiiHas  ayauTopus.
MynbTuMeguiiHas ayguTopus OCHalleHa COBPEMEHHbIMW CpeAcTBamMuM  BOCMPOM3BEAEHUA W1
BM3yanmsauum n060in BMAeO M ayauo MWHGopMauuu, NoNAy4vYeHUs U nepefadn 3MeKTPOHHbIX
[LOKYMEHTOB.

TunoBas KOMMAeKTaLMs My/bTUMESUIAHOW ayanTOPUK COCTOUT U3:

MYNbTUMEANAHOro NPOEKTOpPA,

NPOEKLUMOHHOI0 3KpaHa,

aKyCTUYEeCKO CUCTEMBI,

NepcoHasibHOro KoMMbloTepa (C TEXHUYECKMMU XapaKTEPUCTUKAMM He HUXE: MPOLEeCccop He
HMmxKe 1.6.GHz, onepaTuBHasa namsaTb - 1 Gb, uHTepdeicbl noaknoyeHnsa: USB, audio, VGA.

MpenogaBaTenb MMeET BO3MOXHOCTb J/IerKO YMNpaBnsTb BCeli CMCTEMOW, 4YTO MO3BONSAET
NPOBOAMTL NIEKUMN, MPaKTUYECKMEe 3aHATUA, MNpeseHTauuu, BebUHapbl, KOH(EepeHUUn W apyrue
BUAbl ayAWTOPHOW Harpyskm oby4yalwwnuxcad B YA0OHOW M [AOCTYMHOI Ana HWUX Gopme C
NPMMeEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbLIX CPEACTB 00y4YeHMs, B TOM YMC/e C UCNOSIb30BAHUEM
B npouecce 06y4eHMS BCEX KOPMOPaTMBHbLIX PecypcoB. MynbTuMeguiiHas ayguTopus Takxe
OCHalleHa LUMPOKOMOMOCHBIM JOCTYMNOM B CeTb «/IHTEpPHET».

KoMmnbioTepHoe 060pyAoBaHMEM MMeeT COOTBETCTBYHOLLEE JINLEH3MOHHOE MPOrpaMMHOe
obecneyeHue.

[nsa npoBefeHWs 3aHATUIA NEKLMOHHOIO TMMNa npegnaratloTca Habopbl 4eMOHCTPALUOHHOIO
060py0BaHMNA U Y4ebHO-HaArnsAHbIX MOCOo6WiA, obecneymBarolLLMe TeMaTUUYECKME WAAKOCTpaLWN,
COOTBETCTBYHOLLME paboyeli y4ebHO NporpaMmme gUCLUNINH.

MomeleHnsa AN camoCTOATENbHOM paboTbl 00yYalLWMXCA OCHALLeHbl KOMMbIOTEPHOW
TEXHUKOA C BO3MOXHOCTbH MNOAKHOYEHUS K CeTU «MHTepHeT» M ob6ecrneyeHbl [JOCTYNOM B
3NEKTPOHHY MHPOPMaLMOHHO-06pa3oBaTenbHY0 cpegy VHcTnTyTa.

YuebHO-MeTOANYECKAA NuTepaTypa 418 [aHHOW AUCUMNAWHBI MMEeTCH B Haanuuuu B
3/IEKTPOHHO-0MGMNOTEYHON CUCTEME «YHUBepcuTeTCcKaa 6ubnmnoteka ONLINE», pgoctyn K
KOTOpOIA npeaocTaB/ieH oby4datoWwmMmMces. DNEKTPOHHO-6M61MOTeUHaAs cUCTeMa «YHUMBEPCUTETCKas
ononmnoteka ONLINE» peanusyeT nerajsibHoe XpaHeHWe, pacnpocTpaHeHne U 3awmTy UndppoBoro
KOHTEHTa y4e6HO-MeTOAMYECKO NnTepaTypbl 418 BY30B C YC/I0BMEM 0653aTe/IbHOro Co6/1H0aeHNS
aBTOPCKMX WU  CMEXHbIX nMpaB. 3/IeKTPOHHO-6M6NMOTEYHAA cucTeMa «YHUBeEpPCUTETCKas
onennoteka ONLINE» o6ecneyMBaeT LWMPOKNIA 3aKOHHbIA A0CTYN K HEOOXOAMMbIM A
obpasoBaTenbHOro npouecca M3JaHUAM C WUCMOMNb30BaHWEM WHHOBAUWOHHbLIX TEXHOMOTUA 1
COOTBETCTBYET BCeM TpeboBaHnam ®IrOC BO.


http://www.businesstest.ru
http://www.rosstat.gov.ru
http://www.dic.academic.ru
http://elibrary.ru
http://biblioclub.ru
https://i-exam.ru/
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MpunoxeHne 1
K pabouei nporpamme
ancunnanHel «MaTtemaTmka»

OLIEHOYHbIE CPEJICTBA 151 MPOBEAEHWSA BXOAHOIO,
TEKYLWEIO, PYBEXXHOIO KOHTPO/ISA M MPOMEXXYTOUYHOM
ATTECTALMUW OBYYAIOLLIXCS MO ANCLUMIVHE U
METOAVNYECKUE MATEPVA/IbI MO EE OCBOEHUIO

MATEMATUWKA
(61.65.6)
Mo HanpaBneHUIO NOArOTOBKM 38.03.02 MeHeDKMEHT
HanpaBneHHOCTb NOArOTOBKM MeHeKMeHT opraHmsaymn
KBannpukaumsa (cteneHb) BbIMYCKHUKA
(ypoBeHb HanpaB/ieHUs NOATOTOBKM) bakanaBsp
dopma 0byueHus OYHO-3a04Has

KanuHuHrpag
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6.1. OUueHOYHbIE CpeAcTBa MO UTOraM OCBOEHUSA AUCLUMNIINHbI

6.1.1. Llesib OLEHOUYHbIX CPEeACTB

Llenblo  OLEHOYHbIX  CPeACcTB  SABASETCA  YCTAHOBJIEHME  COOTBETCTBMS  YPOBHSA
NoAroTOBNEHHOCTN 00yYalolLLLeroca Ha AaHHOM 3Tarne 0b6y4yeHUs TpeboBaHMAM pabouyeit NporpaMmbl
no aucumnamHe «MaTemaTuKa».

OueHOYHbIE CpefcTBa MpefHasHayeHbl AN KOHTPOAS M OUEHKU 06pasoBaTesibHbIX
LOCTVXKEHUI  0by4yalolmxcs, OCBOMBLUMX MporpammMy Yy4yebHOW AucuMnInHbI «MaTemMaTukay.
MepeyeHb BMAOB OLLEHOYHbIX CPeACTB COOTBETCTBYET paboyeii mporpaMmMe AUCLUMNINHDI.

KoMnneKT OUEHOYHbIX CPeACTB BKJ/OYaeT KOHTPO/SbHbIE MaTepuanbl A8 NPOBefeHUS BCeX
BUOB KOHTPONA B (OpmMe YCTHOF0O W MMUCbMEHHOrO OMpoca, MPaKTUYECKUX 3aHATUA, WU
NPOMEXYTOUHOIM aTTecTauum B hOpMe BOMPOCOB M 3alaHNiN K 3K3aMeHYy.

CTpyKTypa ¥ cofepXxaHue 3ajaHuii - 3ajaHns paspaboTaHbl B COOTBETCTBUM C paboueit
nporpaMmmon AucunnanHbl «KMaTtemaTnka.

Mpu pa3paboTKe OLEHOYHbIX CPEACTB MpenofjaBaTesieM WCMOMb3yOTCA 6asbl  AaHHbIX
negarornyeckmnx N3MePUTENbHbIX mMaTepuasnos, npegocTaBNeHHbIX 000 «HayuHo-
nccneaoBaTesIbCKUii MHCTUTYT MOHUTOPUHTIA KavecTBa 06pasoBaHUs».

6.1.2. O6BbEeKTbI OUEHUBAHMWA - pe3ynbTaTbl 0CBOEHUA AUCLUNINHDI

YK-1 (crnocobeH OCyLeCcTBNAATL MOUCK, KPUTUYECKUA aHaiM3 M CUHTEe3 uH{opmalumu,
NPUMEHATb CUCTEMHbIN MOAXOA AN1S PELLEHMS NMOCTaB/IEHHbIX 3a4auy).

PesynbTartamu 0CBOEHUSA AUCLUMIVHBI ABASAIOTCA:

3HaHue:
31 - OCHOB MaTeMaTMKM B 4YacTW Teopun GYHKUWIA OLHOW W HECKOSIbKUX MNepeMeHHbIX,
AP dhepeHLManbHOr0 U MHTErpasibHOr0 UCUYUCNEHUS, TeopuW NpeaenoB, MaTPUYHOW anrebpsbl,
TEOpUN CUCTEM JIMHENHbIX anrebpanyecKux ypaBHEHU, TeOpUM BEPOATHOCTU U MaTeMaTU4YecKol
CTaTUCTUKMN.
YMeHune:
Y.l - NpMMEHATb MaTeMaTUYECKUA WHCTPYMEHTapuii AN BbIMNOMHEHUS BbIYWCEHWI, PELLIEHNS
NpPUKNagHbIX 3afay MeHe>KMeHTa, aHanm3a 1n 06paboTKu JaHHbIX;
Y.2 - penatb BbIBO/Abl HA OCHOBaHWUW NPOBefeHHbIX PACYETOB;

Y.3 - Wcnonb3oBaTb MaTemMaTuU4YecKue MeTOAbl ANS pelleHUss 3KOHOMUYECKUX 3ajad, 3afad
NPUHATUSA ONTUMa/TbHbIX PELLEHUA B MEHEIKMEHTE.

BnageHue:

B.1 - wmeTogamnm cb6opa, aHanu3a W 06paboTKM faHHbIX HEO6XOAUMbIX AN  PeLIeHns

npoteccuoHanbHbIX 3agay, B TOM YMC/IE C UCMOMb30BaHNEM NPUKNAAHbLIX MPOrpaMMHbIX CPeACTB;
B.2 - HaBblKaMX NMPUMEHEHWS] COBPEMEHHOr0 MaTeMaTUUecKOro WMHCTPYMeHTapus ANS pelleHus
9KOHOMMYECKUX 3afiay 1 3afay MeHeaKMeHTa.
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Tabnuua 1 - MepeyeHb KOMMNETEHUWUI, GOPMUPYEMbIX B MPOLECCE OCBOEHUSI AUCLMMINHBI (MOAYNS) C YKa3aHUeM 3TanoB MX (hOpMUPOBaHNS

Pasgen aucumniviHbl MHAMKaTOPp JOCTUXKEHMA KOMMETEHLMN MnaHvpyemble HaviMeHOBaHWe OLIEHOYHOr0 CpeacTBa
Koj, CopgeprkaHve nHaMKaTopa pe3ynbTaThbl BXOZHOM TeKyLunin py6e>K-Hblli  MpoMeXKYy-
0CBOEHUSA TOYHBbIN
LUNCUMM/IUHBI
Pasgen 1. 3nemeHTbI BbICLLIE/ anrebpbl YK-1.1 YK-1.1 CnocobeH NpUmMeHATb 31, Y1 B1 BxogHoii TekyLii 3,93
MaTeMaTUYeCKuUiA MHCTPYMeHTapuii ans KOHTPO/Ib  KOHTPO/Ib MO
peLLeHns NoCcTaB/IeHHbIX YNPaBeHYeCcKNX (ycTHbIR Teme (TecT)
3ajau. orpoc)
Pa3gen 2. BeKTopbl U aHaIMTNYeCKas YK-1.1 YK-1.1 CnocobeH NpUMEHSITb 3.1, Y1Y.2, TekyLuii 3,3
reomeTpus MaTemMaTUYeCKniA MHCTPYMeHTapuiA onist B.1,B.2 KOHTPO/1b
peLLeHns NOCTaB/1eHHbIX YPaBeHYeCcKnX (TecT)
3agau.
Pasgen 3. OcHoBbI gnddepeHLMasibHOro YK-1.1 YK-1.1 CnocobeH NpUMeHaTb 31, ¥Y1Y.2, TekyLuii Py6eXxHbIl 3,3
ncumcneHns MaTeMaTUYeCKuUiA MHCTPYMeHTapuii ans B.1,B.2 KOHTPO/1b KOHTPO/b
peLLeHMsA NOCTaB/IeHHbIX YNPaBeHYecKnX (TecT) (KOHTpO/b
3agad. Has
pa6oTa)
Pasgen 4. OcHOBbI MHTErpasibHOro ucuncnenma YK-1.1 YK-1.1 CnocobeH NpUMEHSITb 3.1, Y1Y.2, TekyLmii 3
MaTeMaTUYeCKUiA MHCTPYMeHTapuii ans B.1,B.2 KOHTPO/b
peLLeHMA NOCTaB/1eHHbIX YNPaBeHYeCcKnX (TecT)
3agau.
Pasgen 5. AuddepeHumanbHble ypaBHeHns  YK-1.1 YK-1.1 CnocobeH NpUMeHaTb 31, ¥Y.1Y.2, TekyLuii iC)
MaTemMaTUYECKUIA MHCTPYMEHTapWiA ans B.1, B.2 KOHTPO/Ib MO
peLleHNst NoCTaB/IEHHbIX ypaB/ieHYeCKMX Teme (TecT)
3ajau.
Pazgen 6. Teopus BepoATHOCTeN M cTaTuUCTUKa YK-1.1 YK-1.1 CnocobeH NpUMeHSITb 3.1, Y1Y.2, TekyLuii C]
MaTemMaTUYeCKnii MHCTPYMeHTapuii ans B.1,B.2 KOHTPO/b MO
peLLeHMA NOCTaB/IeHHbIX YNPaBeHYecKnX Teme (TecT)

3aau.



6.1.3. POpPMbl KOHTPONA U OLIEHKN Pe3ynibTaToOB OCBOEHUS

KOHTpO/b 1 OLeHKa pe3ysibTaToB OCBOEHMWS - 3TO BbISIB/IEHME, U3MEPEHME W OLEHMBaHWE 3HAHWIA 1
YMEHUIA (hOPMUPYHOLLIMXCS KOMMETEHLMIA B paMKax OCBOEHWS AUCUMMNIVHBLI. B COOTBETCTBMM C y4eBHbIM
nnaHoMm © pabodeint nporpammon AucumnnHbl «MaTeMaTvKa» MpedycMaTpuUBaeTCs BXOAHOW, TeKyLLWIA,
PY6eXHbIA U UTOroBbI KOHTPO/Tb PE3Y/IbTaTOB 0CBOEHUS (MPOMEXYTOUHas aTTeCcTauus B JopMe 3K3aMeHa).

6.1.4 CucTeMa OUEHUBAHWUSA KOMMJEKTA OLEHOYHbIX CPEACTB TEKYLLEr0 KOHTPOAS MU
NPOMEXYTOUYHOIN aTTecTayum

Cuctema OUEHUBaHWUA KaXforo Bufga paboT onucaHa B MOMOXKEHMN O TEKYLLEM KOHTpose
yCNeBaeMOoCTW M MPOMEXYTOUYHOW aTTecTauMm obydarowmnxcs, yTBep>aeHHbIM Mpukasom pekTopa
oT 14.03.2023 1. Ne 40 o/a.

6.2. MpUMepHble (TMNOBbIE) KOHTPO/IbHbIE 3afaHWA WU WMHble MaTepuasbl, HeO6GX0AUMbIE ANS
OLEHKW 3HaHWIA, yMeHWIA, BnageHuii (MIn onbiTa AesSTENbHOCTM), B MPOLECCE OCBOEHUS AUCLUMN/IMHBI
(Mogynsi, NPaKTMKK), XapaKTePU3yLWMX 3Tanbl (HOPMUPOBAHUS KOMMETEHLUMIA B MPOLLECCE OCBOEHMS
AUCUUNIINHBI

6.2.1. MpuMepHble (TUNOBbIE) KOHTPO/IbHbIE 3ajaHNSI UM UHble MaTepuasbl 4151 MPOBeAEHMS BXOAHOIO
KOHTpONA

BapuaHT 1
X+ 5

f(x)=

Al. Hangute o6nactb onpeaeneHms yHKUMK: X 16 .

A2. Hangnte 06nacTb 3HAUEHWA oyHKUMM Y 2 5sin X .

3 2
a) — +— 12; 6) cos(l- 4x)
A3. Hanngnte nponsBogHy0 pyHKLMN: 3 2
A4. Hangnte HavMeHblLLee N Hanbo/bLLee 3HAYEHNST IYHKLN A (/X) = C0S2X —COS X Ha
o;f
OTpe3Ke
A5. Haintu nHTerpansi:
o2
2xsin x +1
dx
1. d sin X (MeToA HernocpeLCTBEHHOMO UHTErPUPOBaHKS).
-dx
2. bx+4 (noaBefeHVe Nog 3HaK anddepeHLmana NoCTOAHHOIO C/laraeMoro 1 MHOXUTENS).
3. Cc0S X (mogBeaeHWe nof 3HaK anddepeHUmana hyHKLUWIA).
X 1
ax

4. 1\ *x (MeToA 3aMeHbI NEPEMEHHOMN).
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e “2xdx
A6. NHTerpan paBeH::
1 e~2x ie 2x + é'
a)e—2x+C. 6) e”2x + C. B) 2 r 2
BapuaHT 2
X+5

Al. HaliguTe 061aCTb ONpeaenieHns Kaxaoi n3 QyHKUmN: P ) =3T~ 46

A2. HaiignTe 06nacTb 3HaueHmii gyHkum ¥ 3- 2cosx

x®  x?
a)---—- b-mmeeee 12; 6) cos(l- 4x)
A3. Haingnte NponsBoaHY0 yHKLMN: 2
A4. Haingnte HavmeHbLLee U HanbosbLLee 3HaYeHNS (yHKLUNUA Jf fx),= cos2x + 2 cosx Ha
0; -
0TpesKe

Ab5. HaiiTn nHTerpasbi:

rx2+2
dx

L11+x (mMeToA HernocpeACTBEHHOIO MHTErpUPOBaHUS).

| 3 (2- 3x) dx
2. (noaBefeHve Noj 3HaK aAuddepeHumana NocTOAHHOIo c/iaraemoro u
MHOXUNTeNS).

\ cos(lnx)dx

3. X (nogBeaeHve Nof 3Hak avdpepeHLmana yHKLUWIA).
‘—_r.'l.l..-t-z(_dx
4, X (MeToq 3aMeHbI NEPEMEHHOIA).
| sin2xdx

A6. NHTerpan paBeH::

1 .

—C0s2x +C -ism 2x+C _
Q) 2 - 6) ogs2Xx + C . B) 2 ;r)5|n2x+C

CucTema oLeHMBaHKA

Kaxgoe 3agaHue: yactu | - 16ann;
Wroro: 10 6annoB.

OueHka:

«5» - 8- 10 6annos;
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«4» -6 - 7 6annoB;
«3» -4 - 5 6annos;

«2» -3 6anna n MeHblUe 3 6anos

6.2.2. MpuMepHbIe (TMNOBbIE) KOHTPO/IbHbIE 3aaHNS A/151 NMPOBEAEHUSI TEKYLLLEr0 KOHTPO/S

BapuaHT 1.

1. HalignTe npon3BogHyto yHKumMmM f (X) =x7+1 x4- 2x2+09.

1) 7x6+4x3- 4x+09; 2) 7X6+x3- 4x;

3) Tx6+x3+4x+09; 4) TXT- xX4- 4x2.

2. HaligmTe 3HauyeHWe NPoOn3BOAHOM PYHKUMN Yy = ) BTouke x0=0.
1) L 2) 0; 3) 0,5; 4) -1.

3. Ans Kakoli (hyHKUMM HaligeHa npom3BogHas  y' = 4x3- x2.

4 3 3

X X X
1) y =12x2- 2x; 2) Yy =———-—; 3) y =4x4- x3; 4)y =x4d-y

4. HalignTe 3Ha4eHuWe yrnoBoro KoamumneHTa KacaTe/ibHol, NPoBeAeHHON K rpadmKy pyHKUMM
f (x) =9x - 4x3 BTOuKe C abcumccoii x0 =1
1) -3; 2) 0; 3) 3; 4) 5.
5. Haignte f '(-),ecnm f (X) =x2esinx. 1) - —2; 2) 2— 3) - 2-; 4) 0.
6. HannwimnTe ypaBHeHMe KacaTe/lbHOM K rpadimky iyHKUMK g(X) = 3X2- 2X B TOYKe
¢ abcuymecoin x0 = -1,

1)y =-3x- 3; 2)y =8x+13; 3)y =-8x- 3; 4)y =-8x +13.

7. HalignTe cKOpPOCTb U YCKOPEHME TOUKM B MOMEHT BpeMeHU t =2 C., eC/IN OHa ABWKETCS MPSMO/IUHENHO
no 3aKkoHy x(t) = 3t3- 1+4 (koopgnHaTa X(t) uamepsieTcss MeTpax).

v=14— v=3M v=39— v=3M
1) C 2) E . 3) C 4) C
M M
a=35"" a=35—~ a=36— a =362
c c c ¢

8. OnpegenuTe TOUKY MakcumymMa pyHKumm f (x) = 3 + 8x2

9. Mo rpadurky NPon3BoAHOM hYyHKLMUN
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y =f f(X) yKaxnTe KOIM4eCTBO NPOMEXYTKOB 1 3
ybblBaHMA yHKUMM y =f (X).
10. HainguTe HanbonbLuee 1 HaMMeHbLLEe 3HaUYeHMe YHKLM

f (= —=2-(6—x) HanpomexyTke [—L1,5].

11. HaingnuTe Npon3BoAHY QYHKUMN Y = gx—lzvl —ctg 2x.

BapuaHT 2.

1. Halignte npou3BogHyto yHKumm  f (x) = 3x4+ 1 x8+ x3—9.
1) 27x8+x7+3x2; 2) 9x8+8x' +3x3;  3) 27x8+x7—3x2—9; 4)27xH+°x8+ 3x".

o o X .
2. HalignTe 3HaueHVe NPOM3BOAHOM YHKUMN Y = iTouke xn= 3.
X

1) 4)

2) £ 3) 4;
3. Ans KaKoli (hyHKUMM HaligeHa npousBogHas Yy' = 42x5—sinx.

1) y =7x6+cosx; 2)y =6x7—slInx; 3) y =6x7—co0sx; 4)y =7x6+ slnx.

4. HaliguTe 3HayeHue yrnoBoro KoaumumeHTa KacaTe/ibHOM, NPoBefeHHON K rpadimky (pyHKumm

y = 3x2+1 BTOuKe ¢ abcumccorr x0 = —1. 1) -6; 2) 4; 3) 6; 4) -5.

5. Haiignte f *(0), ecrm f (X) = x2-tgx. 1) 0; 2) -1; 3) X 4)-2K.
6. Hannwumnte ypaBHeHWe KacaTeNlbHOW K rpamky gyHkumm f (x) = 3x3—3X B TOYKe C abCcLmcCoit
X0=—-2.

Dy =-9%-6; 2)y =-3x-6;, 3)y =9x+16; 4)y =9x- 6.

7. Hangnte CKOpOCTb 1 YCKOPEHME TOUKM B MOMEHT BpeMeHM t = 1ceK., eC/in OHa ABWXKETCSA

NPSIMO/IMHENHO MO 3aKoHY X(t) = 3t3—t + 4 (koopamHaTa X(t) w3MepsieTcsl B MeTpax).

v=8m/c v=12m/c v=06m/c v=8m/c
Da=%®mlc2; 2)a =18m/c? 3a=8wmic2; 4)a=1%1m/c2

8. Onpegenute MUHUMYM PyHKUMKN f (X) = 3x4 —4x3 + 2.
9. Mo rpadmky nponssogHoi hyHkuum y = f *(x)
YKaXKuTe A/IMHY NPOMEXYTKa Bo3pacTaHus

yHKUMM 'y = f (X).
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10. YKaxunTe HamnbosnblLuee N HaMMeHbLLee 3HaveHne yHKummn f (X) = x2¢(3- 2x) Ha gaHHOM
npomexyTke [-14].
11. BblumcnmTte NpPOU3BOAHYHO PyHKUMMQ *(X), ecnm g (X )=- cos3Xx + (4x + 5)6.

6.2.3. MpumepHble (TUMNOBbIE) KOHTPO/bHbIE 3afaHUst AW WHble MaTepuanbl A7s NPoBeAeHUs
pPy6eXXHOI0 KOHTpPONSA

BapuaHT 1
1. HainguTe TaHreHc yrna Hak/loHa KacaTeslbHOW, NPOBefeHHOM K rpadimky yHKumm y = - 0,5X2B Touke
X0=-3.
1) -1,5; 2) 3; 3) -3; 4) -4,5.
2. PelwunTe HepaBeHCTBO: X 3- 5x2+ 4x > 0.
1) [0; 1]U[4; +pa); 2) (-pa;0U(; 4);  3) (-4a;0)U (4;+pa) 4) (0; 1U(4; +pa) .
3. HannwnTe ypaBHeHMe KacaTesibHOM K rpadimky yHkumm f (x) = x3-1 B To4ke ¢ abcumccon x0 = 2.
)y=-12x+17; 2) y=12x- 17, 3)y =19x- 38; 4) y = 12x+32.

x2(x - 3)

4. PelLInTe HepPaBEHCTBO  ------------ <0 MeTOAOM WUHTEPBa/IOB.

1) (-pa;0In(1;31 2) [0;1)u [3+aa); 3) (1;3Ju{0} 4) (1;3)™0>.

5. HaliinTe CKOpOCTb U YCKOPEHME TOUKM B MOMEHT BpeMeHU t = ~eK., eC/in OHa ABVKETCH NPSMONINMHENHO
no 3akoHy x(t) =5t+13-1 (koopauHaTa X(t) u3MepsieTcs B MeTpax).

™m/c
llm/c

v=8m/c v=T7m/c v=5m/c v
1) 2; 2) ; 3) ; 4)

a=6mlc a=8m/c a=8m/c a

6. OnpeaenuTe abcuUMCChl TOYEK, B KOTOPbIX YI/10BOIA KO3(DMULIMEHT KacaTe/lbHOM K rpadinKy yHKUWN
y =1- 2sinx paBeH 2.
-—!l+—mkeZ;, 3x=x-"+2—;"eZ,

4)x =1- 2sin2.

7. PelunTe HepaBeHCTBO — --—-- —T1<0, rge f(x)=x3- 12x+09.
(x- 4)x +6) w

1) (- ga;-6)u [- 2;2]u (4;+pa); 2) [- 6;-2)u (24>, 3) [- 2;2]u [4;+pa);  4) (- 65-2]u [2;4).
8. BbluncnnTe ¢ NOMOLLbH hopMy/T NMPUO/IVIKEHHbIE 3HAYEHMST BbIPAXKEHWIA:
a) (1,001)-70; 6) V098.

BapuaHT2.

1. HaiiamTe TaHreHc yrna Hak/ioHa KacaTte/lbHOW, MPoBefeHHOM K rpadinky yHKUMM y = 3x2+1 B TOUKe

x0=-1.
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1) -6; 2) 4 3) 6; 4) -5.

2. PelWwinTe HepaBeHCTBO: X4—5x2+4 >0.

D=2V (12) 2). [V 12 3).(=2—)U (12 4).(—>;2)U (DU (2;+»)
3. HannwmnTte ypaBHeHWe KacaTeslbHOM K rpadimKy yHKUMKM Yy = X3 —3X

B TOUKe C abcumccoii x0 = —2.

1)y=-9x—>6. 2)y =—=3x—06. 3).y=9x+16. 4)y =9x —6.

4. PelunTe HepaBeHCTBO 1=x_ r<0 MeToLOM WHTEPBAsIOB.

X (X+3)
1).(3;00U[L;+») 2).(—»;=3)U[L;+») 3).(—»;8)U(L;+») 4).(—;=3)U (0;1]

5. HalignTe CKOpOCTb M YCKOPEHME TOUKU B MOMEHT BpeMeHU t = 1ceK., ec/v oHa BUXKeTCH
NPSMONNHENHO NO 3akoHY X () = 3t3—t + 4 (KoopauHaTa X(t) usMepsieTcs B MeTpax).

v =8m/c v=12m/c v=06M/C v =8m/c
). .2). .3). . 4). :
a=18m/c?2 a=18m/c?2 a=8m/c2 a=17m/c2
6. OnpegenuTe abcLMCChl TOYEK, B KOTOPbIX YI/I0BON KO3PMULIMEHT KacaTe/lbHOM K rpadinky yHKLMN
y =2sinx +1 paBeH 2.
1.x= (—1)r+1f6 +nr,reZ. 2).Xx= J_r>3K+ 2nK,KezZ. 3)x= (—1)K>6K+ XK,Ke Z 4)x= >2K+ 2nr,reZ.
(4 —x)(2 + x) WY 3 2
7. PelunTe HepaBeHCTBO  -—----"-j-I— 0, rge f(x)=2xJ+ 3x™
f JK)
D[22 U (1,00 2).(—;=2]U (—1;0)U [4;+») 3).(—2;—]U [0;4] 4).[—2;—1) U (0;4].

8. BbluncnnTe C NOMOLLbIO (hOpMY/T MPUBIMIKEHHbIE 3HAUEHUS BbIPAXKEHWIA:

a)™~[,02. 6).(0,98)44.

BapuaHT 3
1
1 MHO0XeCTBO NepB0O06Pa3HbIX (YHKLUUN = WUMeeT BUA...
5x —2
1 0
-n/5x =2 +C; 6) 2y/5x—=2+C; B) -n/5x—=2+C; 1) y/5x—=2+C.
a) .5 5

2. MHOXeCTBO MepB006pasHbIX (yHKUMU X INX MMeeT BUA...

X3/ \ yVv i f i

o . Inx — +cC . 2 C e
a) 2(}nx 1)+ C ; 6) 2 5 B)anx §y+

r x%(lnx —1)+C .
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3. MHOXecTBO NepBo06pasHbIX hyHKLUNUU VMeeT BUL...
X
2 2 2
a V(InX-3)3+C; 6) | +C ;B | = +Ce-
3 o/(Inx - 3)3 A(ln x - 3)°

rNlagd(lnX-3)3+C.

4. BblUNCUTL UHTerpanbl:

—sin3x + 2 .

C) U —— Zemme-dX; 6) J(1 - Inx) dx; B) I(ehx) dx;
— sin X 1 2
2
X §iIRVX r b ox2 7
ol i) [ j=—d x ; e) J3xe dx.
0n/(4x2+ 1)3 0 vx
2
5. Mnowaab ¢urypbl, 06pa3oBaHHOA KPMBOM y = - X + 2 ,npaMbiMn: y = 1, x = 0

OMPEeAENsIeTCA UHTErPasIoM:

1 1 1 1

a) J(1- x2)dx ; 6) | 1- X2)dx ; B) | (1- X2)dx ; N|@E- x2)dx.
0 0 0 0
BapunaHT 4
2 X3
1 MHOXeCTBO NepBO0OPA3HLIX YHKUMM X € WUMEET BUL,...
3 1
aleX+ C; 6) e + C .8 x3eX+ C; r~ex +C.
X + 2

2. MHO0eCTBO NepBo06pasHbIX PYHKLM i NMeeT BN .
X

a xX+6Injx—4 +C; 6) x —2In|lx—4 +C; B) x+4In|x—4 + C ;

Nx+2injx- 4 +C .
3. MHOXecTBO nepBo06pasHbIX PYHKUMM X C€O0S(2X + 8) MMeeTBU[.

a) 1sin(2x3+8)+C ; 6)-65in(2x3+ 8)+C; B) sin(2x3+ 8) + C ;
3

1
rN —sin(2x +8)+ C .
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4. BblUNCUTb UHTerpasnbl:

0 cosx ¢
a) f X; 6) farctgyfxdx; B) f2 (> x)'dx;
)KVSHT%X 3
2
2
X
F)'I;L 1vf 1 2 .
(9x 2 —1)3 ye —x—
2
5. Mnowaab ¢urypbl, 06pa3oBaHHON KpMBOA y = X + 1, npambimn: y = 2, x = —1
OnpesenseTcsa NHTErpasiom:
0 0
a) f(l—x2)"x; 6) f (x2—1)"x; B) f(2 x ~}x; N f(x2+ 1)"x
1 -1 0 1
BapunaHT 5

e

1. MHOXeCcTBO nepBoo6pasHbIX yHKLMN
V25 -7~ X nMeeT BUL.

X

ex —5 ) <« 12x . 1 . €ex
a) — In +C;6)arcsin— +C; B Ineg*+ve " —BE + & «r) -arcsin—
a) 10 ex+5 ;)5 5

2. MHOXeCTBO NepBO06pasHbIX PYyHKLMK 8+ 4 UMeeT BU 4.
X0+

1 x4 1 x4 1 X ~ 1 x4
a -arctg— +C ;6)-arctg— +C m) -arctg— + C ;r)-arctg— +C .

e2lx + 3
3. MHO)KecTBO nepB0o06pasHbIX PYHKLMMN nMeeT BM 4.

a) 2e2lx +6n/x + C;6) e +34x +C ;B)e2lx+64/x +C;r) 2e2vx +3a/x + C .

4. BblUNCUTb UHTerpasbl:

X
i c08% d ! 4 d ) f2x2d
-ax; — + X; B X2dX;
. ’ 5) ) ;
a)5¥1+ sin X )thx“ XNn/X 1
n
1 e2
X
N j (tg4x —ctg ) f e) fx4lnxdx.
n Ml'll‘l—X4 1

5. Mnowaab urypel, o6pasoBaHHOM KpBoh y —x 3+ 0,5 , npambimn: y = 1,5, x —0
ONpefensieTcs MHTErpasiom
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N
1 1

a) J(x3- 1)dx;6) J(1- x3)dx; B) J(1,5- xi)dx; 1) J(x3+0,5)dx.

0

0 0 0

6.2.5. TeopeTMyecKune BOMpOChI /15 MOBTOPEHUS Kypca Y MOATOTOBKU K 3K3aMeHyY

=

0O NSOk wWN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

Onpegenntenn 2 n 3 nopsigka. Cnocobbl BbIYNCIEHNS.

CaoiicTBa onpeaenuTeneil.

MoHsTWe MaTpul,. Bugbl MaTpuu,. [deiicTBUA Hag MaTpULaMN.

O6paTHasi MaTpuLa.

PelueHuve cuctem metogom Kpamepa.

PeLuieHue cnctem metofom [Maycca.

PeLuleHWe cucTemM MaTpUYHBLIM METOAOM.

MoHATWe BeKTOpa (OnpefeneHvie BEKTOPa, 4/IMHA BEKTOPA, KOI/IMHEaPHbIe 1 KOMMNIaHapHble BEKTOPa,
paBHbIe BEKTOPA).

[JelicTBuA Hag BekTOpamMy B KOOpAMHaTax (KOOpAMHATbI BEKTOPa, C/OXEHWe BEKTOpOB, A/IMHA
BEKTOPA, PacCTOSHNE MeXAY TOUKaMW, KOOPANHATbI CepefUHbl 0TPE3Ka).
CkansipHoe npou3eefeHne BeKTOPOoB. MNpu3Hak nepneHAMKYNSPHOCTU BEKTOPOB.
BekTopHOE Npon3BeaeHMEe BEKTOPOB.

CwmelliaHHOe Npou3BesieHNe BeKTOPOB. MNMpU3HaK KOMMIaHapHOCTU BEKTOPOB.
Cnocobbl 334aHMsa NPSIMOIA Ha NIOCKOCTMW.

Cnocobbl 3a4aHns N0CKOCTH.

BbluncneHue yria mexkay npsambivMi. PaccTosiHue 0T TOUKU 40 NPSMONA.
OnpepaeneHne yHKUMN. Cnocobbl 3agaHns yHKUMU. CBolicTBa yHKLIMIA.
OnemeHTapHble PyHKUMK (Y=ax+b, y=x2 y=x3 y=1/x3 y=1/x4, y=ax, y=logax).
DrnemeHTapHble PyHKUMK (Y=sinx, y=cosx, y=tgx, y=ctgx).

OnpegeneHve npegena QyHKUNN.

TeopeMbl 0 Npegenax GyHKLUWIA.

3ameuatesibHble Npeaesbl.

CpaBHeHVe 6eCKOHEYHO MaslbIX (hyHKLWIA.

HenpepbiBHbIe hyHKUMK. Knaccugmkalms paspbIBoB.

Mpon3BogHas yHKUMK. TeOMETPUYECKII CMbICH.

Mpaswvna gnddepeHUMpoBaHms.

Mpon3BoAHbIE CNOXHOW, 06PaTHOM (hyHKLIM.

BbiBog nponsBogHbIx y=logax, y=Inx, y=tgx, y=ctgx.

JndpdepeHuman pyHKumm.

Mpaswno JlonuTans n NpUMeEHeHWe ero K HaxXoXAeHWI0  npesena QyHKUmm.
BospacTaHue 1 ybbiBaHMe (yHKLMW.

HanbonbLuee 1 HauMeHbLLee 3HaYeHe PYHKUNN.

HanpasneHve BbIMyKI0CTY, TOUKN nepernba yHKLMN.

AcMMTOThbI (IyHKLMWN.

MocTpoeHme rpathmKa PyHKLMN.

Cxema vccnefoBaHue yHKLMN.

MoHATWe NepBO0OPa3HON PYHKUMN. HeonpeaeneHHbIn MHTerpan.

CBoiicTBa HeonpeaeneHHOro NHTerpaa.

Tabnmua 0CHOBHbIX MHTErPasIoB.

MeToabl MHTErpupoBaHKs (3aMeHa nepemMeHHbIX).

MeTofbl MHTErpMpoBaHUs (UHTErPUPOBaHKWE MO YaCTAM).

OnpegeneHvie onpeaeneHHOro nHTerpasia. MoHATUE KPUBOIMHEHON Tpanewun.
dopmyna HbtoToHa-S1enbHULA.

OCHOBHbIle CBOMCTBa OMpeienIeHHOr0 UHTerpaia.

MpunoxeHne onpeaeneHHOro MHTerpana (nNowaab NI0CKon urypbl).
MpunoxeHve onpegeneHHoOro nHTerpana (06bem Tena BpaLleHns)
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46. OuddepeHumnanbHble ypaBHeHMs 1-ro nopsgka (4Y-1).

47. OY-1c pa3gensaowmmnuca  nepemMeHHbIMN.

48. NuHeiiHble AY-1. MeTog BepHynnm

49. NnHeiHble AY-1. MeToa Bapvauuvim NOCTOSHHON.

50. OpHopoAaHble andhepeHUManbHbIE YpaBHEHUS 2-I0 NOPSLKa.

51. HeogHopoaHble anddepeHUManbHble ypaBHEHUST 2-I0 NMOPSiAKa Co CneLnaibHOM NpaBoii YacTbio.

6.2.6. MpuMepHble (TUMOBbLIE) KOHTPO/IbHbIE 3aaHnsA ANa Kypca Teopus BEPOATHOCTENR ©
MaTeMaTUYeCcKOli CTaTUCTUKMU

BapnaHTt 1

1. Ha nonke 4 KHUrn, N3 KOTopbIX 2 ognHakoBble. CKO/IbKUMK CNoco6amMmn MX MOXHO paccTaBUTb?
2. MoHeTy 6pocatoT gBaxbl. CKO/IbKO CyLLecTBYeT CNOCOB0B NosiBNeHUs repba ctporo 1 pas?

3. 3auyeT no cTpenbbe cUMTaETCA CAAHHbIM, €CNIM KypCcaHT MnojlydyaeT OLeHKY He Huxe 4. KakoBa
BEPOATHOCTb CAayyu 3ayeTa KypcaHTOM, ec/in M3BECTHO, YTO OH MONY4YaeT 3a CTPesbOy OUeHKY 5 ¢
BepoATHOCTLIO0 0,3 U OUeHKY 4 ¢ BeEpOATHOCTbIO 0,57

4. Tlo MMWWEHX TMPOU3BOAUTCA 7 BbLICTPE/IOB, MPUYEM BEPOATHOCTb MOMajaHuUsa MNpu Kaxaom
BbICTpesie paBHa 0,7. KakoBa BEPOATHOCTb TOr0, YTO MULLEHb BYAET rnopaxeHa 3 BbICTpeaMu.

BapuaHT 2

1. Ha nonke 4 KHMUrn. CKoIbKNMK CNOCO6amMmn UX MOXKHO paccTaBuUTb?

2. MoHeTy 6pocatoT gBaxabl. CKObKO CyLLecTBYeT CNoco60B NOSAB/IEHNSA peLlKy cTporo 1 pas?

3. [lBa cTpenka He3aBUCUMO ApPYr OT Apyra CTPensiT B O4HY M Ty XXe MULIeHb W fenalT Mo
04HOMY BbICTpeny. BepoATHOCTbL nonajaHnsa B LeNnb rnepsoro crpenka - 0,6, sBToporo - 0,7. KakoBa
BEPOATHOCTb TOr0, YTO 06a cTpefnka nonagyT B Uenb?

4. HallTn BepOSATHOCTb TOr0, YTO COObITUE A MOABUTLCA HE MeHee 3 pa3 B YeTbIpexX He3aBUCUMbIX
UCNbITAHUAX, eCNU BEPOSATHOCTb MOSAB/IEHUSA cobbITUSA A B O4HOM UcNbITaHUN paBHa 0,4.

6.3. MeToANYECKME MaTepUuasnbl MO OCBOEHUIO ANCLUNINHDI

MeTognueckue  ykKasaHus ans obyuvarowmnxcs no N3YUYEHUIO AVUCUUNIUHBI
«MaTtemaTuka»

OvcumnnnHa «MartemaTnka» CUMTAETCA OCBOEHHOM obyvalowmmca, ecnum OH WUMeeT
NONOXUTE/bHbIE Pe3yNbTaTbl NPOMEXYTOUYHOr0, TEKYLLEr0 U UTOFOBOr0 KOHTPO/IA. 3TO 03HAYaET,
yTo obyyarLuniica 0CBOWN HEOOXOAMMbIN YpOBeHb TEOPETUYECKMX 3HaHWIN N0 AUCUUNINHE
«MaTemaTuka».

KoHTakTHas 1 camocTosiTe/ibHass paboTa OCyLlecTBAAETCS 00yyalowmMmca B COOTBETCTBUU C
YyUeOHbIM M/IaHOM, KasleHJapHbIM y4ebHbIM rpadukom 1 paboyeii NnporpaMmon ANCUMNAVHBI.

KoHTakTHas pa6oTa npegycmaTpuBaeT B3aumMofelicTBUe 0by4aloLerocs ¢ npenojasaTtesieM B
3NeKTPOHHOW MH(OPMaLMOHHO-06pa3oBaTe/IbHOlM Cpefe MHCTUTYTA:

- NeKUMN N NpakTUYeCcKNe/CeMUHApPCKUe 3aHATUS,

- UHAMBUAYyaNbHble KOHCYNbTauuu npenofjaBaTens, MO BO3HMKAKLWMM Yy obydvatoLierocs
BOMpocaM B MPOLECCe 0CBOEHNA YYebHOro MaTepuana gUCLUNINHBI

M3yueHne Kypca HauuHaeTca C pasfena «JfieMeHTbl BbICLUe anrebpbi». 3TOT Kypc
3HAKOMUT o0by4yalLmnxca ¢ MaTeMaTUYECKMM annapaToM, KOTOpbIA LIMPOKO WCNO/b3yeTca B
nocnegyrwmx pasgenax Kypcax. B pasgene «3nemeHTbl BbICLIEA anrebpbl» o6y4vatolimecs
[JO/MKHbI OBMafeTb METO4O0M KOOPAUHAT Ha M0CKOCTU M B MPOCTPAHCTBE, MPOYHO YCBOUTb
3M1eMeHTbl BEKTOPHOI anrebpbl, 0BNafeTb BeCbMa BaXHbIM MOHATUEM YPaBHEHUS JIMHUW, U3YUYUTb
MeTogamMMn aHa/IMTUYECKO reoMeTpuM MNpocTelilive AWMHUXM Ha MNOCKOCTM W NpocTeilmne
MOBEPXHOCTM B MpPOCTPaHCTBe. Pasgen 3neMeHTbl BbICWIeR anrebpbl MNPOCT M C/IOXKEH
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04HOBpeMEHHO. gen aHanMTUYecKoi reomMeTpumn, MeToAbl, FreoMeTpuyeckue obpasbl, M3yvaemble
€10, HEeCpaBHEHHO MNpolle uAei U MeTof0B AUddepeHLNanbHOT0 U UHTErpasibHOr0 UCHUCAEHUS.
CNoXHOCTb Kypca COCTOUT B TOM, YTO B HEM fAaeTCA MHOr0 HOBbIX MOHATUIA, BBOAMTCS 60MbLUOE
uncno opmys, ypaBHEHWI, KOTopble o0OydaloLMiica [OMMKEH MNOHMMaTb, MOMHUTL U YMEeTb
NPUMEHATbL K pelleHnto 3afad. Kak cnpaBuTbCS C 3TOW TPyAHOCTbIO? Kak [06MTbCA MPOYHbIX
3HaHMIA? KakK 3anoMHUTb U MOHATb 60/bLIOe KOAMYECTBO HOBOFO Martepuasia, C KOTOPbIM
3HAKOMMTCS 00y4YaloWmMAica Ha NeKUUaX, NPaKTUYECKMX 3aHATUAX U B MPOLECCe CaMOCTOATE/IbHOr0
n3yyeHnA Kypca?

HeckonbKO COBETOB, KOTOPbIE AaeM 06y4datoLemMycs, SABAAKTCA LOBO/IbHO TPUBUASIbHLIMM.
OfHako onbIT paboTbl CBUAETENbCTBYET, 4UTO 06y4varoliMecs, He MpeHebperarwoLne HaWUMM
coBeTamMu, B 6O/IbLUMHCTBE C/lyvaeB CNpaB/sOTCA CO BCEMU TPYAHOCTSAMU. B cucTteme obpasoBaHus
yyebHbIA Mpouecc, KaK W3BECTHO, COCTOUT W3 [ABYX 3BEHbEB: 3aHATUIA B KOHTaKTe C
npenojaBaTesieM M CaMOCTOATENIbHOW paboTbl BHe MHCTUTYTa. Ha nekumsX M npakTUYecKmx
3aHATMAX NpenojaBaTeslb 3HAKOMUT 06y4datloLerocs ¢ OCHOBHbIMWU MOHATUAMU Kypca, pasbsCHSAET
cojepXaHve U A0Kas3aTe/NlbCTBO Hamb0siee C0XKHbIX TEOPEM, YUYUT MPUMEHATb TeOpPeTUYeCKui
mMaTepuan K pelleHuto 3ajad. 3agada 06y4varoLLerocs COCTOUT B TOM, YTOObl NOAYYUTb Ha NEKUUAX
N NpaKTUYECKUX 3aHATUSAX KaK MOXHO 60Mblue 3HaHui. Oby4dalolemycss He0BX0AMMO Hay4YuTbCs
cnywartb feKUMn Mo  MaTeMaTuke, [06MBasCb MaKCMMasbHOr0 MOHMMaHWUA U31araeMoro
NEKUMOHHOIO0 MaTepuana. XOpowo MOHATadA M 3anucaHHas JfIeKUUS COKpaTUT BpeMsi, KOTOpoe
3aTpaTuT oby4arowminca Ha pasbop 1M ycBoeHMe maTepuana.

ObyvaloLwninca [O/MKEH U3yUYUTb MaTepuasn, 3anoMHUTb €ro, HayuumTbCs JIerkKo pellaTb
HEeCNOXHbIe 337ayu, a CNpaBMTbCA C 3a4avyamu CpefHeil U NOBbILWEHHOW TPYAHOCTU MOXHO TObKO
npu ycroBum, ecnmn obyyaroLwminca 6ynet cuctemaTuyecky pabotatb Haj KypcoMm, He 3amyckas ero.

O6unne Gopmyn B Kypce 3acTaBnsieT BCMATpuMBaTbCAd B WX BHYTPEHHee cofepXkaHue,
3anoMuHaTb MX N0 BHYTPEHHEMY CMbICy. Heo6Xo4MMO MOMHWUTbL, YTO M3YyYeHWE TEOPUU Hesnb3s
OTpbIBaTb OT MPaKTUKW, OT pelleHus 3afady. AKTMBHOe YCBOEHUWE MaTeMaTWYeckKoro martepuana
NPOMCXOAUT MNOYTU MWCKIKUUTEIbHO Mpu  peweHun 3agady. [lpopa6oTaB TOT WM MHOIA
TeopeTUUecKuii pasgesn, 00y4dallMiics JO/KEeH 3aKpenuTb ero, peLuB yKasaHHble MO JaHHOMY
pasgeny 3agauyn. M3ydaTb Teoputo, He MOAKPENAss ee MpumepaMu U 3afadaMu, paBHO, KaK U
pewarb 3afayun, He O03HAKOMMBLUMCb NpeABapuUTe/IbHO C TEOPETUYECKMM MaTepuasioM, BecbMa
HeapheKTUBHO. Takas MNpakTUKa 4acTo MPUMBOAUT oby4valolerocsas K Heygadam Ha 3adetax W
3k3ameHax. CyLlecTBEHHYI TPYAHOCTb pasgena 3neMeHTbl BbiCLUeli anrebpbl cocTaBfsfeT Tema
BEKTOPHON anrebpbl, [0BOMIbHO abCTpakTHas MO COAepXaHWi, MO3TOMYy 3TOT MaTepuan He-
KOTopble obyyaluwmecsa ycBaMBaloT € 60MblUIMM TPyAoM. AGBGCTPaKTHO caMO MOHATME BEKTOPa,
BBOAMMbIE OMepauun Haj BeKTOpamu, BbIBOJ CBOWCTB 3TUX onepauunin. Mexgy Tem annapat
BEKTOPHON anrebpbl LWMPOKO WUCMOMb3yeTcA B MaTemaTuKe, MO3TOMY, He YCBOUB OCHOBHbIX
MOHSATMIA BEKTOPHOM anrebpbl, Heb3s MepPexoanTb K U3YUYEHUIO ganbHERLLIEro MaTepuana.

HakoHel, ewe ofHa TPYAHOCTb 3TOr0 pasfesia CoCTOMT B TOM, UTO OH HacbllWeH 60/1bLIMM
KOMMYecTBOM 3afad. YTobbl cAaTb 3a4yeT MO MaTeMaTMKe, 06Oy4yawLMACA [O/DKEH B 06LLei
C/TIOXKHOCTM PeLnTb 60MbLLIOE KONMYeCTBO. M03TOMY caMoCToATe /IbHast paboTa oby4daroweroca Hag
KYPCOM J0/KHA Ha TP YeTBEPTU COCTOATb M3 PeLLeHNs 3aad U NLb Ha YeTBepTb 3aK/4aTbcs B
npopaboTKe TEOPETUYECKOro MaTeprana.

PekomeHgaLMW MO NPOBeAEeHNI0 YUEbHbIX 3aHATUI C 06yUYalOLWMMNUCS C MPUMEHEHUEM
3/IEKTPOHHOI0 06yYeHUS N AUCTAHLUMOHHbIX 06pa3oBaTe/ibHbIX TEXHOIOTUNA

[Ona npoBefeHNs1 KOHTAKTHOI paboTbl oby4datownxcs ¢ npenogasareneM AHOOBO «KUNY»
C NPMMEHEHWEM 3NEKTPOHHOro 06y4YeHUs W [AUCTAHUWOHHbLIX 06pa3oBaTe/IbHbIX TEXHOMOrnii
onpegesieH Habop 3/EKTPOHHbLIX PecypCcoB UM MNPUOXKEHWIA, KOTOPble PEKOMEHAYKTCAa K
Mcnonb3oBaHMO B obpasoBaTenbHOM npouecce. O6pa3oBaTe/ibHbIA NPOLECC OCYLLECTBAAETCA B
COOTBETCTBUM C pacnmcaHnem y4debHbIX 3aHATUIA 2025/2026 y4de6GHOro rofa, pasmelleHHbIM Ha
ohuLManbHOM caTe NHCTUTYTA.
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Ona  opraHmsauum AUCTAHLUMOHHBLIX 060pa3oBaTe/ibHbIX TEXHOMOMUA  UCMO/b3YHTCA
«VMIHCTpYKLUMA N0 MUCNofb3oBaHUIO NpuioxeHns «Cdepym» ans npenogaBaTeneii» n «MHCTpyKUuns
Nno WCMo/sib30BaHMI0 MNPUNoXeHNa «Cdepym» Ans 06y4alowmxcs» NocpeacTBOM MCMNOMb30BaHUSA
VK MecceHpxep.

OpraHuzaumss obpasoBaTe/lbHOro Mnpouecca OCYLLecTBASAETCA Yepe3 JIMYHbIA KabuHET Ha
opuumanbHoM caiiTe uWHCTMTYTa. [penogaBaTenb B pasgenie «ONEKTPOHHbLIA >XypHan» Ans
COOTBETCTBYHOLLEN YHeOHON rpynnbl yKasbiBaeT TeMy 3aHATUA. MMpuUKpenaseT yyebHble maTepuasbl,
3alaHnA NN CCbIIKW Ha 3/1eKTPOHHbIe pecypcbl, HEOOX0AMMbIe /I OCBOEHUS TeMbl, BbIMO/IHEHUS
JOMaLLHMX 3afaHNiA.

ANropuTM AMCTAHUMOHHOIO B3aUMOAENCTBUSA:

1.1. [Ana o6ecnevyeHns [OUCTAHUMOHHOW CBA3M C oOOyvaloLWMMKUCA npenojaBaTesb
B3aMMOLEMCTBYIOT € O06yvyalWwMMUCa TFPynn B 3MeKTPOHHON nnaTdopme «Cdepym», nmnbo
nocpeacTBOM KOPMNOPaTUBHOWM 3N1EKTPOHHOM NouThbl (aomeH @kiu39.ru).

1.2. B copmMupoBaHHbIX rpynnax ob6yyawwmuxca Ha naatgpopmax npenogasaTtesib
[OBOAUT A0 06yYaloLWMXCca NHGopMaLumio:

- 006 anropuTme pasmelieHna uHgopmaumm 06 y4debHbIX MaTepuanax W 3afaHMsaX Ha
3NEKTPOHHBIX pecypcax MHcTuTyTa.

- WHAMBUAYyaNnbHbIA rpagvK KOHCY/NbTUPOBAHUS 06Yy4YalOWUXCH, B T.4. AUCTAHLMOHHOM
thopmarte.

1.3. Obyvatouimecs BbIMOMHAKT 3afaHWe, B COOTBETCTBUM C pacnucaHueMm Yy4yebHbIX
3aHATWIA B (hopmaTe AUCTAHLMOHHOIO 006Y4YeHUs M NPeAocTaBASAT UX B 3/IEKTPOHHOW (opme Ha
3M1EKTPOHHbLIN pecypc.

1.4. OcylwiecTB/ieHNe MOHUTOPUHIa BbIMO/HEHUSA Y4yeOHOro nnaHa W MoceLlaemMocTu
3aHATMIA NPOMCXOAUNT eXeLHEBHO NMpenojaBaTenieM Hepes 3/1eKTPOHHbIE PeCypCbl.

MeTogMKa U3yyeHNsa UCUMNANHbI «MaTeMaTukKa»

PaboTa obyuvatouwerocsa Haf y4ebHbIM MaTepuasioM COCTOMT U3 CNegytoumnxX 3/1EMEHTOB:
UTeHWe y4ebHMKOB, peLleHue 3ajad, BbIMNOJIHEHWE KOHTPOJIbHbIX 3aAaHWii, CnylaHue NeKuUin un
yyacTue B MPaKTUYECKUX 3aHATUSX BO BPEMS CemecTpa, chada 3a4eToB W 3K3ameHOB. OCHOBHOWA
thopmoii 06y4veHUSA SBASETCA CaMOCTOATeNbHas pab6oTa Hag Y4ebHbIM MaTepuanom. Kypc
TPYLOEMKUWIA; €ro MOXHO YCMEWHO OCBOUTb TO/MIbKO MPU CUCTEMATUYECKOW W Hanps>KeHHOM
camocTosATe/IbHOI paboTe.

UTeHMe yyebHMKaA

Untaa yuebHWUK, cnegyeT MepexognTb K HOBOMY MaTepuasy /uvllb MOcCne YCBOEHUS
npeablgylwiero. Bce BbIKAagKM U BbIYMCEHUS, KaK UM COOTBETCTBYIOLLME 4YepTeXu Y4uebHMKa,
Heo6X0AMMO BbINOMHATL Ha 6ymare. OCHOBHOe BHMMaHue cnepyeT obpaliaTb Ha onpefesieHus
OCHOBHbIX MOHATUIA Kypca.

CnepyeT MOMHUTb, YTO KaXKgasi Teopema COCTOUT U3 YC/I0BUIA 1 yTBepXaeHns. Bce ycnosus
LOO/MDKHbI 06513aTeNIbHO MCMONb30BaTbCA B AOKa3aTe/lbCTBE TEOPEMbl, MO3TOMY HYXHO OTYET/IMBO
NpeacTaBnsATb, B KAKOM MeCTe 40Kas3aTe/bCTBa MCNO/b30BaHO KaXAoe YC/I0BME TEOPEMBI.

UTeHne yuyebHMKa MOJIE3HO COMPOBOXAATb COCTaB/IEHWEM KOHCMEKTa, 3anncu B KOTOPOM
LO/MKHbI ObITb PacnonoXeHbl B CTPOrom nopsgke. OCHOBHble hopMyfbl LesiecoobpasHo 06BOAUTL
pamkoii. Ha nonsx KoHchnekTa cfefyeT OTMeYaTb BOMPOChI, BblfefleHHble AAS MUCbMEHHON wnnu
YCTHOW KOHCYNbTauuu ¢ npenogaBaTenem.

OnbIT NOKasbiBaeT, 4TO O06y4valOWMMCA M0/Ie3HO OCHOBHble (OPMY/bl BbINUCaTb Ha
OTAENbHbIA /INCT, YTO He TOMbKO MOMOXET 3aMOMHWUTb WX, HO U ByAeT CAYXWUTb MOCTOSHHbIM
CNPaBOYHNKOM.

PeweHune 3apauy
3T0T pasgen paboTbl Hago HauMHaTb C pa3bopa 3agay, pPelleHHbIX B y4ebHMKe, U TONbKO
TOrga nepexoamTb K CaMOCTOATENbHOMY peLUeHWI0 3ajaHHbIX. [10/1€3H0 40 Hayasia BbIYUCIEHUNA
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HaMeTUTb NMaH pelleHns 3agayun. PelleHne 3a4ay oONpeAeseHHOro TUMa A0/HKHO NPOLO/IXKUTLCA A0
NPUo6GpeTeHNs] MPOYHbIX HaBbLIKOB B WX pelleHMM. Bce pelwleHue 3agaun cregyeT Mnogpo6HO
3anncbiBaTb B CMeLManbHO TeTpaan; BbIYMCIEHUS [O0/MKHbI ObiTb PAcrofioXXeHbl B CTPOroM
nopsiike, NpPUYeM PeKOMEHAYeTCs OTAeNsiTb BCMOMOraTesibHble BbIUUCAEHUS OT OCHOBHbIX.
UepTeXKn MOXHO BbIMOMHATb OT PYKW, HO aKKypaTHO. Ec/in yepTex [0/KeH 6blTb BOCNPOM3BEAEH
0Cc060 TWlaTeNbHO, HanpMMep, NpPW rpagMyecKol NPOBEpPKe pelleHus, TO cnefyeT M0Mb30BaThCSA
COOTBETCTBYIOLWMUMMN WHCTPYMEHTaMWU. B MNPOMEXYTOUHbIX BbIYMCIEHUSIX He CcnefyeT BBOAUTb
NPUBAMKEHHbIE 3HAYEHMA KOPHENR, ymcna n 1 T.n. MonyyeHHble 0TBETbI HEOO6XO4MMO MPOBEPUTH
cnocobamu, BbITeKalOWMMM U3  CywecTBa 3agayn. Hanpumep, ecnyM pewanacb 3agada c
(DM3NYECKUM WM TEOMETPUYECKUM COAEpPXKaHWEM, TO MOMe3HO, MPeXAe BCEro, MNPOBEPUTH
pa3MepHOCTb pe3ynbTaTa OTBeTa.

Bonpockl gng camonpoBepKku

lMocne uM3yyeHUs TeOpPeTUYECKOro MaTepuasia M pelleHUs 3ajad c/nefyeT OTBETUTbL Ha
BOMPOCbLI ANA CamMOMnpoBePKW, MpuBefeHHble B Mporpamme. ECAM BO3HUKHYT COMHEHUSA B
NpPaBu/IbHOCTU OTBETOB, MX MOXXHO PaspeLinTb MyTeM KOHCY/IbTauun y CBOEro nperojasaTens.

KoHcynbTaumnm

Ecnn npn uyTeHUM y4yebHMKA BO3HWKAKOT HEACHOCTW, KOTOpble He YAaeTcA paspelunTb
CaMOCTOAITENIbHO, C/iefyeT 06paTUTLCA K MpPenofaBaTento A noayvyeHUs NMCbMEHHOW UAN YCTHO
KOHCY/NbTauun. HeobxogMmMo TOYHO yKasaTb, B YeM COCTOUT 3aTpyLHeHMe, MNpuyem B 3anpoce
JOMKeH OblTb yKasaH Y4ebHMK, T0f ero wusgaHusl, cTpaHuua, Ha KOTOpPOl paccMaTpuBaeTcs
HEeMOHATHbIM BoMpoc. Ecnun 3aTpyAHeHMs BO3HUKHYT MpU peLleHUn 3afad, TO cnefyeT yKasaTb, B
YemM OHM COCTOAT, M NPMBECTU MNpefnonaraemMblii NaaH peLleHus.

KoHcynbTaunm nepej aK3amMmeHoM

OHW HOCAT MPEeNMYLLLECTBEHHO 0030PHbIV XapaKTep M He OXBaTbIBalOT COAepPXXaHWUSA BCEro
Kypca, UX Ueflb - pacliMpuTb KPYyrosop o06y4yalollerocs W 3akpenuTb 3HaHUA, MPUobpeTeHHble
CaMOCTOATESbHO.

3ayveT K 3K3amMeH

3aveTbl M 3K3aMeHbl CfAlTCA YCTHO. JK3amMeHy O00bIYHO npeawlecTByeT 3adeT. [lpu
HOpMasibHbIX TeMmnax paboTbl oby4alolimecs AOMKHbI cAaBaTb 3a4eTbl MOC/AE KaXAOro cemecTpa.
Ha 3aueTe M 3K3amMeHe He0O6XOAMMO MNOKa3aTb TBepAoe 3HaHuWe onpedeneHuin, ¢opmyn,
(hopMyNMpPOBOK N f0Ka3aTeNbCTB TEOPEM, a TAKXXe YMEHME pellaTb 3afaun.

MoAroToBKa K 3K3aMeHy

[nsa nogrotoBKM K 3K3aMeHy Heob6xoguMMo npopaboTaTb BCe BOMPOChI NEKLMOHHOIO Kypca.
Mpu aTom onpegeneHnss N (GOPMYIMPOBKM TeOpeM HeO06X0AUMO TLiaTe/lbHO MPOAYMbIBaTL U
3anoMuHaTtb. pun gokasaTeNbCTBe TEOPEM HaA0 YEeTKO MOHWMAThb, OTKyfa cnefyeT TOT WM UHOMA
BbIBO4. I3yyaemblii TeOpeTUYECKWUI MaTepuan >XenaTesibHO Cpasy e MOAKPennAaTb peLleHuem
NPUMepoB, pasobpaHHbIX Ha NeKUUM NN B yHebHMKe, a TakKXXe B PeKOMeHA0BaHHO nuTepaType.
Mpu M3y4yeHUN NMEKLNOHHOIo MaTepumana no KOHCMEKTY XenaTe/lbHO ero AONOMHATbL aHaN0rMYHbIM
MaTepuanom K3 ydyebHMKOB. TpyhHble MecTa Hago nonpo6oBaTb pas3obpaTb CaMOCTOATENbLHO W
TONbKO MOTOM KOHCYyNbTMpOBaTbCA Yy MpenogaBaTens. B npouecce wusydeHus cregyeT
MCMNO/b30BaTb MEXaHUYEeCKYyH MamsATb, a 41 3TOr0 XenaTeNbHO [enaTb Ha YePHOBUKE UEpTeXW,
3anucblBaTh A0Kas3aTeNbCTBa TeopeM. Bpems, oTBefeHHOe Ha NOAFOTOBKY K 3K3aMeHy, He06XoaMmMo
pacnpegennTb Tak, 4To6bl 6blfla BO3MOXHOCTb eLle pa3 BHUMATE/IbHO MOBTOPUTL BECb MaTepuan.



