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JIncer akryaauszanun padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa g peanuzanuu B 2022 - 2023
yaeOHOM TOTy Ha 3aceqanuu Kadeapsl [IpukinagHoit MaTeMaTuku U HTHGOPMATHKN

IIpoTtokon oT 20 1. Ne
3aB. kadeapoii IO.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4aeOHOM TOJTy Ha 3aceqanuu Kadeapsl [IpukinaaHoit MaTeMaTuku 1 HTHGOPMATHKA

IIpoTtokon oT 20 1. Ne
3aB. kadeapoii [O.A. 13BekoB

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa U 0100peHa s peasmzaruu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapsl [lpukinanHoi MaTeMaTHKU U HHPOPMATUKU

IIpotokom ot 20 1. Ne
3aB. kadenpoit 1O.A. U3BekoB

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapsl [lpukinanHoi MaTeMaTHKU U HHPOPMATUKU

IIpotokom ot 20 1. Ne
3aB. kadenpoii 1O.A. U3BekoB




1 Ilesin ocBOeHMS TUCHMILINHBI (MOIYJIA)

[enstMmu ocBOEHUSI TUCIUIUIMHBI «MaTeMaTHKa» SBISIOTCS: O3HAKOMUTH 00Y4aeMBIX C
OCHOBHBIMHM TIOHATUSMHU M METOJAaMH BBICIIEH MaTEeMaTHKH, CO3JaThb TEOPETUYECKYIO U
MPAKTUYECKYIO 0a3y MOATOTOBKH CHEIHAIUCTOB K JIEATEIHHOCTH, CBI3aHHOM C UCCIICIOBAHHUEM,
pa3paboTKON M TEXHOJIOTMSIMH MPOILIECCOB IMOJIYYEHHUS METAJUIOB U CIJIaBOB, METAJUTMUECKUX
u3zienuii TpeOyeMoro KadecTBa, U OCHOBAaHHBIX HA MPUMEHEHUHM MATEMAaTHUECKOTO aHaau3a u
MOJIEJTUPOBAHUSI.

2 MecTo 1MCIUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucumnnmuaa MaremaTrka BXOAMT B 00s3aTeNbyl0 4acThb y4eOHOro IUIaHa
00pa30oBaTeNbHON MPOrPaMMBI.

JIis  W3ydeHHs ~ JUCHUIUIMHBI ~ HEOOXOAMMBI  3HaHHWA  (YMEHHs,  BIAJCHUS),
c(OpMHUPOBaHHBIC B PE3YJIbTATE U3YUCHHUS TUCIUTUTHH/ IPAKTHK:

JucuunnrHa MareMaTnka BXOAUT B 6a30BYIO 4acTh yUeOHOTO Iu1aHa 00pa30BaTEeIbHOM
nporpamMmebl. M3ydenne TucunIuInHb! 6a3upyeTcs Ha IMIKOJIEHOM Kypce MaTeMaTHKH.

3HaHus (YMEHMs, BIAJIEHUs), NOJyYEHHbIE NIPU U3YYEHUU JAHHOM TUCLHMIUIMHBEI OyayT
HEOOXOAUMBI JUTS U3yYeHUS TUCIUILTNH/TIPAKTHK:

MaremaTuuecKui aHaaus3

Dusuka

Dusnyeckas XUMHs

AHanu3 4nuciIoBoi HHGopMaIu

[InanupoBaHue SKCIEPUMEHTA

3 Komnerenuuu ody4yarouierocsi, popmupyembie B pe3yibTaTe 0CBOCHUS

AUCHUILUINHBI (MOYJIS) U IJIAHUPYEMbIe Pe3y1bTAThI 00yUeHH s

B pesynbrate 0CBOCHUS TUCIMILIUHBI (MOAyns) «MareMaTukay 00ydarouIuiics T0JKeH
001agaTh CIeAYIOIUMU KOMIETEHIUSIMMU:

Kon nanukaTopa NHnukaTop MOCTHXEHUS KOMIIETCHITUH

OIIK-1 Crnocoben pemath 3agaydl NPOPECCHOHATBHON JAEATEIBHOCTH, MPUMEHSSI METOJIbI
MOIETTMPOBAHMS, MATEMaTHIECKOTO aHANIN3a, €CTECTBEHHOHAYYHBIC M OOIECHHKCHEPHBIC 3HAHUS

OIIK-1.1 Hcnons3yeT eCTeCTBEHHOHAY4YHbIE 3aKOHbI M IIPUHLUIIBI IIPU PELIECHUU
IPAKTUYECKHX 3a]1a4

OIIK-1.2 Pemaer crannmaptHele TpodecCHOHANbHbIE 3aJjaud € TNPUMEHEHUEM
OOIECHH)KEHEPHBIX 3HAHUI

OIIK-1.3 [IpumeHnsieT MeTObl MOJACIUPOBAHUS WM MATEMAaTHYECKOrO aHaiau3a Jjis
pEeLIeHNUs 337a4 TEOPETUYECKOTO U MPUKJIAHOTO Xapakrepa




4. CTpykTypa, 00bEM 1 coaep:KaHue AUCHUIINHBI (MOAYJIST)
OO0mmast TpyI0eMKOCTh AWCIMILTAHBI COCTABISET 7 3a4eTHBIX eAMHMII 252 akaj. 4acoB, B TOM

YHHUCJIC:

— KOHTaKTHas pabota — 93,35 akaj. yacos:
—aynuTopHas — 87 aKaJl. 4acoB;

— BHeayuTopHas — 6,35 akaj. 4acos;

— camocTosiTenpHas padoTa — 87,25 akaJl. 4acoB;

— B (pOopMe MpaKTUUECKOM MoAroToBKy — 0 akas. yac;

— MOATOTOBKA K 3Kk3ameny — 71,4 akaz. yac

dopma arTecTalry - SK3aMEH

AynuTtopHas s e
o | xonrakTHas pabora E 3 dopma TEKyIIEro
S B
= ] U KOHTPOJIS
Paznen/ rema 3 (B aKaj. yacax) £ B N P Kon
g 8 © | camocTosATeNnbHOW |  yCIIEeBAEMOCTH U
JCIUTLTAHB S g = . | KOMIIETeHIU
) 5 25 padoThI MIPOMEKYTOYHOMH
nmab. | mpaxT. 3
Tek. p 9 aTTeCTalNN
3aH. 3aH. | QO &
1. JIuneitnas anrebpa
- U3y4eHue
TEOPETUYECKOTO
Marepuana, -
1.1 Marpuipl u - BBIMIOJIHCHHE | KOHCYJIBTHPOBAHUE,
OTIPEACTUTENH. MHIUBHAAYAIBHOT - IpOBEpKa OIK-1.1
eUCTBUS HaJl MATPULIAMH. 0 JJOMAIIHEro BBIINOJIHEHUS N
A A MATPIR 4 221 | 14 A OIK-1.2,
Brruncnenue 3a7aHus, UHIUBUAYaJIBHOTO OIK-13
ompeaenutens. OOpaTHas - TECTHPOBaHUE JIOMAIITHETO ’
MaTpuIa UL 3a7aHus,
CaMOKOHTPOJIS, - TECTUPOBaHHE
- HHTEPaKTHBHOE
TECTUPOBaHHE
1
- U3y4eHue
TEOPETUYECKOTO
. KOHCYJIbTHPOBAHHUE,
1.2 Cucrempl JTHHEHHBIX Martepuaia,
anredpanvIecKux BBITIOJTHEHUE - 1poBepKa
aBHlZ:HI/Iﬁ JIOMALLIHETo BBITIOJIHEHHE OIIK-1.1,
P ' 2 221 | 15 JloMaIHero OITK-1.2,
Crioco0sl peleHus (IpaKTHYECKOTrO)
(TIpaKTHYECKOTO) OIIK-1.3
CJIAY. 3anmanus Ha OI1
3aganus Ha OIT,
Uccnenosanune CJIAY. - IPOXOKJICHHE
- pe3ysbTaT
HMHTEPAKTHBHOTO
TECTUPOBaHHUS
TECTUPOBAHMS
Hroro no pazaery 6 4/41 29

2. Beepnenue
MaTeMaTHYECKHI aHalIn3




- HOAIr0OTOBKA K

MIPAKTHIECKOMY
3aHATHIO,
[Iposepka
2.1 [Ipenen - Bemonkerne PP WH/AMBUAYaJIbHBIX
H.OCJ'ICI[OBaTeJ'ILHOCTI/I «IIpenen. 3az[az1/1171 OIK-1.1,
Tpenen  dpymiciyin O'HHOIZ 421 18 | HempepbIBHOCTBY, KOHC HLTaHI/;H o OIIK-1.2,
P X - COCTaBJICHUE Y " OIIK-1.3
MepEeMEHHOM o pemennto "Ilpenen.
Y4eOHOM KapThl 10 "
HenpepeiBHOCTH
TeMe (KpaTkas
CHCTeMaTH3aIHs
U3y4EHHOTO0).
- IOJTOTOBKA K
MIPAKTUYECKOM
P y IIposepka
SATITHIO, VMHIUBHAAYAIBHBIX
2.2 HenpepsiBHOCTB - BeinosiHenue PI'P 3aaal}-;1/n71 OIIK-1.1,
(dhyHKINU OJTHOM 2 3 «IIpenenn. ’ OIlK-1.2,
N KOHCYJIbTalluH 110
TIEpEMEHHON HenpepriBHOCTBY, OIIK-1.3
pemenuto PI'P.
- COCTaBJICHHE
N AKP.
y4eOHOI KapThl 110
TeMe.
HWroro no pazneny 6/21 21
3. JuddepenuuansHoe
ucyucneHne (QYHKIOUH OJHOM
NIEPEMEHHON
CamocrosTenbHas
paboTa ¢
JIUTEPATypOr —
3.1 3agaun, npuUBOSAIIUE K KOHCHEKT pa3zena
MOHSITUIO  TIPOU3BOJHOM. «3anaun,
Omnpenenenue NIPUBOASAIINE K
NpPON3BOJHON (QYHKIMHM B TTOHATHUIO
. IIposepka
touke.  Jluddepennuan, POM3BOJHOMN», OIIK-1.1,
o KOHCIIEKTA.
ero TEOMETPHUIECKUN 2 6 - IOATOTOBKA K OIIK-1.2,
N KOHCYJIbTAllUH 110
cMblci ['eomeTpryeckuil 1 IIPAKTUIECKOMY OIIK-1.3
N pemenuto PT'P.
MEXaHHUYECKUH CMBICTT 3aHATHIO,
npousBogHou.  IIpasuia - BoinosiHeHue PI'P
mupdepeHInpoBaHus U «IIpouzBonHas.
TabJIMLA TPOU3BOIHBIX. Brruncnenuey,
- COCTaBJICHUE
yueOHOM KapThl
«IIpouzBoHas.
- IOJTOTOBKA K
MIPAKTUYECKOMY
SAHSTIIO KOHCYJIbTalluH 110
3.2 JuddepenuupoBanue ’ pemenuto PI'P,
- BeinosiHeHue PI'P
HESIBHO 3a/laHHBIX, IIposepka PI'P
napaMeTpu4eCcKu «ITpowsBoaHas. «I[IpousBogHas OIK-1.1,
P P Ny 2/1,21 4 Brruucienuey, P ) OIIK-1.2,
3aJaHHBIX GbyHKIMH. Brruncnenuey,
- COCTaBJIEHUE OIIK-1.3
Jlorapugmuueckoe . yueOHas KapTa
nuddepeHnpoBaHme y1eOHOi KapT1 (IpoeKT) Mo Teme
P P ’ «[IpousBonHaN, P

- IOArOTOBKA K
3anqure PI'P .

3amuTra




- HOAIr0OTOBKA K

3.3  IlpousBogubie U MIPAKTHIECKOMY
Koncynbranuu no
muddepeHnransl  BEICIINX 3aHATHIO,
pemenuto PI'P.
TIOPSIIKOB. OCHOBHEIE - BeInostHeHue PI'P
IIposepka PI'P
TEOPEMBI «IIpousBonHas
«IIpousBonHas
JudbepeHIaIbHOro BBICIIMX
BBICIIIUX TTOPSIAKOB.
WCUYHUCIICHHS: TEOpeMbl MOPSIKOB. priosKeHs OIIK-1.1,
®epma, Pomns, Jlarpanxa, 1 2 3 IIpunoxenns P N OIIK-1.2,
. . MIPOU3BOTHOM»,
Kommu. ®opmyna Teiinopa. MIPOU3BOIHON, 6HAs KaDTa OIIK-1.3
Dopmyna Teinopa. - COCTaBJICHUE Y P
. (IpoexT) 1o Teme —
IIpumenenue yueOHOI KapThl sawuTa
TIPOU3BOIHBIX npu «[IpousBonuasny, AKP
BBIYHCIICHUH  TPENEINIOB. -TIOATOTOBKA K
o «[IpousBogHas»,
IIpaBuno Jlonurans. KOHTPOJIbHOU
pabote
- IOITOTOBKA K
MIPAKTHIECKOM
34 UccnenoBanue p Y
N 3aHATHIO,
GyHKIMHE ¢ IOMOILBIO
nuddepeRuaTEHOro 7 BRITIOMHEHHE
na3 Iposepka NJI3
ncuncnenus.  Ilpusnaku
«IIpumenenune «IIpumenenune
3HAKOIOCTOSIHCTBA, . .
MPON3BOJHOM IS | TPOM3BOIHON IS
BO3pacTaHusl U YOBIBaHMS,
BBIIVIIOCTH 1 BOFHYTOCTH HUCCIICIOBAHUS HCCIICIOBAHUS OIIK-1.1,
K YT 2 2 6,1 dbyHKUUH 1 GdyHKUUH 1 OIlK-1.2,
(YyHKIIMU Ha TIPOMEXKYTKE.
N MIOCTPOEHUS MIOCTPOSHHUS OIIK-1.3
OkcTpeMyMbl  (QyHKLUH.
rpadukoBy, rpaduKoBy,
Haxoxnenue o
- coctaBieHue | IIpoBepka yueOHOH
HaMMEHBIIETO u .
. y4eOHOI KapThl KapThI
HanOONBIIETO  3HAYEHMH
«IIpousBonHas
(GYyHKIMM Ha 3aMKHYTOM
IIPU TOCTPOCHUN
HPOMEKYTKE.
rpaduxa
GyHKIUN»
HWroro no pazneny 6 8/1,21 | 19,1
Uroro 3a cemectp 18 18/7,21 | 69,1 JK3aMeH
4. VHTerpanpHOE HCUYUCICHUE
(YHKIMY OHOU NepeMEHHOMI
4.1 ITepBooGpa3zHas
GbyHKIHS. - IOJTOTOBKA K
Heonpenenennsrii MIPaKTHIECKOMY
HWHTETpal U €ro OCHOBHbIE 3aHATHIO,
CBOWCTBA. Tabnuna - BBITIOJIHEHHE
HEOIIPEIENIEHHBIX nas3 - koHcyaprauuu mo | OIIK-1.1,
HWHTETPAIOB OT OCHOBHBIX| 2 2 421 3 | «<Heonpenenennsl | pemenuro M3, OIlK-1.2,
JJIEMEHTapHbIX  (DyHKLUH. I uHTErpany, - nposepka UJI3 OIIK-1.3
OcHOBHBIE METOJIBI - COCTaBJICHHE
HWHTETpUpOBaHUs. MeTozpbl yueOHOI KapThl
HETIOCPEACTBEHHOTO «Mertoap!
HWHTETPUPOBAHHUSI. HMHTETPUPOBAHUS»
WurerpupoBanue 3aMeHOM
- IOITOTOBKA K
MIPAKTHIECKOM
4.2 OcHOBHbIE METOBI P y
3aHATHIO,
MHTETPUPOBAHMUS.
Vinrrerpuposariie - BBIIIOJIHEHHE | - KOHCYJBTAIMH 110
TOHIOHOMETDHUYCCKIX nas3 pewenuro /13, OIIK-1.1,
P P 2 4 | 2 |«Heompenenenms | - mposepka M3, | OIK-1.2,
BBIPaKCHHH. N N
i uHTerpan», |- nposepka yueOnoi| OIIK-1.3
Wurerpuposanue
- COCTaBJICHHE KapThl
HPPaLOHATBHBIX .
o yueOHOIl KapThl
BBIPAKEHHH.
«Metoabl

HUHTCTpUPOBAHUA




43 OmnpeneneHHblH

- HOATr0OTOBKA K

HWHTETrpal. 3anaua MIPAKTUYECKOMY
BBIYMCIICHUS IUIOIAN 3aHATHIO,
KpUBOJIMHEIHOH Tpaneunu - BBITIOJIHEHHE
u pyrHe 3a/1a4H, na3 - KOHCYJIbTALlUH TI0
NPUBOJSIINE K HOHATHIO «OrnpeneneHHbli pemenunto /13,
OIIPEIEIEHHOTO HHTETPAIl ¥ €T0 - nposepka UJ13,
HHTEerpaa. dopmyna HPUIOKEHUS, - IpOBEpKa OIK-1 1
Herorona-Jlelibnuna. - KOHCIIEKTa N
. 6/31 . OIIK-1.2,
CBoiicTBa ONpENEICHHOIO CaMOCTOSITEIbHOE «CsoiicTBa OIK-13
HHTETpaa. U3y4EHHE HECOOCTBEHHBIX ’
CyuiecTBoBaHUe JIUTEPATYpPHL: MHTETPANIOB.
HEepBOOOpa3HOM KOHCIIEKT IIpuznaku
HENpepbIBHOW  (QyHKLUMU. «CBoiicTBa CXOJIUMOCTH»
3amMeHa TepeMeHHOM U HECOOCTBEHHBIX
HWHTETpUpOBaHUE 1o UHTErpajoB.
yactssM. HecoOcTBeHHbBIE IIpuznakn
uHTerpansl. [Ipusnaku CXOJUMOCTH»
HWroro no paszaery 14/611
S. D1eMeHTbL BEKTOPHOI
anreOppl M aHAJMTHUYECKOM
reoMeTpun
- HOATOTOBKA K
MIPAKTUYECKOM
5.1 Tllomatue BekTOpA. p Y IIposepka
3aHATHIO,
CkajsipHO€, BEKTOPHOE U HMHAMBUAYaJIbHBIX OIIK-1.1,
- BeinosiHeHue PI'P o
CMEIIIAHHOE MPOU3BEICHHUE 2/11 3a7aHuH, OIIK-1.2,
«BekropHas
BekTopoB. IIpumeHenne k KOHCYJIbTAallMU 110 OIIK-1.3
airebpa u
BBIYHCIICHUSM. pemennio PI'P
aHaAJIUTHYECKas
TEOMETPUS»
- HOATOTOBKA K
MIPAKTUIECKOMY
3aHATUIO,
- BoinosiHeHue PI'P
52 AmnanuTudeckas «BekropHas IIposepka
TEOMETPHsI Ha IUIOCKOCTH. anrebpa u WHAUBHYaJTEHBIX OIIK-1.1,
AHanmuTHyeckas 8/31 aHAJIUTHYECKAs 3aJIaHUM, OIIK-1.2,
TEOMETPHS B TEOMETPHSD) KOHCYJIBTAIHH 110 OIIK-1.3
IIPOCTPAHCTBE. - COCTaBJICHUE pemenuto PI'P
Y4eOHOM KapThl 10
TeMe (KpaTkas
cucTeMaTu3alus
U3y4EHHOI0).
HWroro no pazneny 10/41
6. Knaccuaeckast TeopHUs
BEPOSATHOCTEH
- IOJITOTOBKA K
MIPAKTUYECKOMY | KOHCYJbTHpOBaHHE
OIIK-1.1,
6.1 DJIEMEHTBI 3aHSTHIO, o pemenuto PI'P,
421 OIIK-1.2,
KOMOHHATOPUKH. - BeInosiHenue PI'P - IpOBEPKaA
OIIK-1.3
«Teopus Boimonaenus PI'P

BEPOATHOCTEN»




6.2 Knaccruueckoe

TIOHATHUE BEPOSITHOCTH.
CnyuvaiiHbie coOBITHSI.

- IOJTOTOBKA K
OcHoBHbIE TIOHATHS.

. MIPAKTHIECKOMY
Aunrebpa COOBITHIA. KOHCYJIETUPOBaHUE
3aHATHIO,
Knaccuueckoe, no pemenuio PI'P,
- BeimosiHeHue PI'P
TeOMETPHUIECKOe u - IpOBEpKa
«Teopus

CTaTUCTUYECKOE BeDOSTHOCTEy, | BPIHOTHEHHS PTP, OIIK-1.1,
OTIpeeTICHHS 3 6/1,61 | 3,15 p - TECTUPOBAHUE 10 OIIK-1.2,

- IOJITOTOBKA K
BEPOSTHOCTU. TeMe OIIK-1.3

TECTUPOBAaHHMIO IO |,
AxkcromaTHKa TeOpHUH ToMe Krnaccuueckas
BeposTHOCTEH.  Teopembl " Teopus
Knaccuueckas -
CIIOXEHUS ¥ YMHOXKCHHS. TeoDHA BEpOATHOCTEH
VYcioBHass ~ BEpOSTHOCTb. p -
. BEpOATHOCTEH
dopmyna MOJTHOM
BEpOSITHOCTH U (opMmyia
baiteca. Cxema bepnysy,
Hroro no pazaeny 5 10/3,61 | 5,15
Uroro 3a cemectp 17 34/13,61| 18,15 JK3aMeH
52/20,8

Hroro no aucruminze 35 > 87,25 JK3aMeH

n




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamummonHele oOpa3oBaTenbHBIE TexHOJNOTUU. OpraHuzanus 00pa3oBaTEILHOTO
mporecca, NpeanojiaraeT MNpsSMYyI0 TPaHCIALMIO 3HAHUW OT TMpernojaBaTeNis K CTYACHTY
(MpEeuMyIIECTBEHHO HAa OCHOBE OOBSICHUTEIHHO-WLIIOCTPATUBHBIX METOJIOB OOy4YCHHUS).
VYyeOHast JesTeNbHOCTh CTYACHTa HOCUT B TaKMX YCIIOBHUSIX, KaK MPaBHIIO, PEIPOAYKTHBHBIN
XapakTep.

®opMbI yUeOHBIX 3aHATHI:

- uHbopMamMOHHAs JIEKIHUS — TMOCJIEIOBATeIbHOE W3JI0KEHHE MaTepuana B
JTUCIUIIMHAPHOMN JIOTUKE, OCYLIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOaIbHBIMH CPEICTBAMHU.

- IPAKTUYECKOE 3aHATHE, TIOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUN M HABBIKOB 10
MPEIOKEHHOMY aITOPUTMY.

2. TexHonoruum mnpoekTHOro oOydeHus. OOpazoBaTelbHBIA MpoOIecC IMOCTPOCH B
COOTBETCTBUHM C aJTOPUTMOM IO3TAIHOTO pEeUIeHHs] MPOOJEMHOM 3aJaydl WM BBIIOJTHEHUS
yueOHoro 3ananus. [IpoekT nmpeamnonaaraeT COBMECTHYIO YIeOHO-TI03HABATEIBHYIO IS TEIBHOCTh
TPYNIbl CTYJEHTOB, HAIIPaBJICHHYIO Ha BBIPAOOTKY KOHIIEMIIMH, YCTAHOBJICHHE LieJeil u 3ajaay,
(GOPMYITUPOBKY OXHIAEMBIX PE3yJIbTAaTOB, OMNPEICICHUE MPHUHIIMIIOB W METOJIUK PEIICHUS
MOCTaBJICHHBIX 3ajay, IUIAHUPOBaHUWE XoAa pabOThl, MOUCK JOCTYNHBIX WU ONTUMAaJIbHBIX
pPECYpCOB, MOATANHYIO pPEATU3alUI0 IJIaHa Pa0OThI, MPE3CHTAIMIO PE3yJIbTaTOB pPaldOTHI, HX
ocMmbiciienre u peduexcuto. [Ipumensiercs B OCHOBHOM /ISl IEpeX0/ia KOMIIETEHIIMY HA YPOBEHb
BIIQ/ICHUS.

OcHOBHBbIE TUTTBI TPUMEHSEMbIX HAMU B 00pa30BaTEIbHOMN NEATEIbHOCTH IPOEKTOB!

HccrnenoBaTenbCkuii TPOSKT — CTPYKTypa npuOMmKeHa K QopMmaTy HaydHOTO
UCCIIeIOBaHMs (JI0Ka3aTeIbCTBO AaKTYyaJIbHOCTH TEMbl, OMNpEJCIeHHe HAay4YHOH MpoOIeMsbl,
npenMeTa U 00BEKTa WCCIEAOBaHUA, LENei W 3a/ad, METOJOB, MCTOYHHKOB, BBIIIBIKCHUE
TUTIOTE3bI, 0000IEHNE PEe3yIbTaTOB, BBIBOJABI, 0003HAUYEHHWE HOBBIX MpooOsiem). PesympraTom
SIBIISIETCS yueOHas KapTa 1o MOAYITIO HaIllei 00pa30BaTebHON IPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJArallMii B OTIWYME OT MPEIbIAYIIEr0, KOHEYHBIN
OPOAYKT B CICAYIONIMX BapUaHTaX — rasera K UCTOPUYECKH 3HAYMMOMY «MAT€MaTUYECKOMY)»
cobpIThto (TIpa3auuk yucia «[lu» u T.1.); «MaTemMaTHdecKas» OTKpPBITKA (CBOETO poja ydeOHas
KapTa, TOJbKO He(hopManbHO, KpaCOYHO O(popMIIEHHAS; BUACOPOIHK «S Haydy Bac pemars ...» u
T.IL.

NndopmanoHHbli  MpoeKT — y4eOHO-TMO3HaBaTedbHAs JAEATEIbHOCTh C  SIPKO
BBIPXCHHOW 3BPUCTUYECKON HAMPABICHHOCTHIO (TTOUCK, 0TOOP M CHCTeMAaTH3aIHs HHPOPMAIIH
0 KaKoM-TO 00BEKTEe, O3HAKOMJIEHHE YYAaCTHHUKOB IPOEKTa ¢ 3TOW MH(pOpMaluel, ee aHalu3 U
00o0011eHnEe 1, HAKOHEL], TPE3eHTAINS 110 TPAKTUIECKOMY MPHIIOKEHHIO ).

4. UndopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTeIbHbIE TEXHONOTUU. OpraHu3aus
00pa30BaTeNLHOTO TpoIlecca ¢ MPUMEHEHHEM CIECIHATU3UPOBAHHBIX MPOTPAMMHBEIX Cpel U
TEXHUYECKUX CPEICTB paboThl ¢ wHpopmanueil (MHOOPMAIMOHHYIO Cpeay YHHBEPCUTETA
MOOJYC MOODLE).

6 YuyeOHO-MeTOAMUYECKOE O0ecIieYeHrne CAMOCTOSTeIbHOH PadoThI 00y4aroUXCs
IIpencraBieHo B IpUII0KEHUU 1.

7 OueHovHbIe CPeICTBA /ISl MPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYecKOe U HHPOPMALIMOHHOE o0ecTievYeHre U CIUIIIMHBI (MOXYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. umaues, B. C. Boicmas matemaTtuka : yaeonuk / B.C. [llunmayeB. — Mocksa :



NH®PA-M, 2019. — 479 c. — (Bsicmiee obpazoBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekct : 3JIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/990716 (nara oopamenus: 11.05.2021). — Pexum nocrymna:
TIO0 TTOATHCKE.

2. Maremaruka : yae6Hnoe nocooue / FO. M. Jlaaunos, JI. H. XKyp6enko, I'. A. Hukonosa
[u np.] ; mox pen. JI. H. XypOenxko, I'. A. Hukonosoit. — Mocksa : UTHO®PA-M, 2019. — 496 c.
— (Bricmiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 37€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/989799 (nara obpamenus: 11.05.2021). — Pexum
JIOCTYTIA: TIO TIOTTHCKE.

0) lonoJiHMTEILHASA JIATEpaTypa:

1. Martematnka B mpuMepax M 3amadax : yuded. mocobue / O.M. [lerrsapesa, JI.H.
Kypbenxo, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UH®PA-M, 2019. —
372 ¢. — (Bwicmiee obOpaszoBanue: bakamaBpumat). - ISBN 978-5-16-011256-5. - Texkct :
sanexktpoHHbd. - URL: https://znanium.com/catalog/product/989802 (mata oOparmieHus:
11.05.2021). — PexxuM noctymna: 1o nomnucke.

2. ®uxteHronsll, ['. M. OCHOBBI MaTeMaTHYECKOTO aHaIu3a : Y4eOHHK : B 2 yacTsax / ['. M.
@®uxtenronsi. — 11-e u3g., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — Texkct : snexkTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (mata oOparienus:
11.05.2021). — Pexxum moctyma: ajis aBTOpU3. TTOJIH30BaTEIICH.

3. @uxrenroinsly, I'. M. OCHOBBI MaTEMaTHUYECKOTO aHAIN3A : y4eOHUK : B 2 yacTsax / ['. M.
®duxtenronsi. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. .]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Texkct : »nekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubimoteuynas cuctema. — URL: https://e.lanbook.com/book/115730 (mata oOparieHus:
11.05.2021). — Pexwum nocryna: as aBTOpU3. I10JIb30BATENEH.

4. lllunave, B. C. 3agauHuk mo BBHICIIEH Maremartuke : ydeOHoe mocobue / B. C.
HlunaueB. — 10-e wuzn., crep. — Mocksa : UHOPA-M, 2020. — 304 c. — (Bsicmiee
obpaszoBanme). - ISBN 978-5-16-010071-5. - Tekct : onekrponnsri. - URL:
https://znanium.com/catalog/product/1042456 (mara obpamenus: 11.05.2021). — Pexum

TTOCTVUTTIA® TTO TINTITITACK A

B) MeToanyeckue yKazaHus:

1. I'pauesa, JI.A. DneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH aireOpbl M aHATUTUYECKON
reomerpun: YueOHoe nocobue. - Marauroropck: 'OY BITO «MI'TY um. I'.H. HocoBay, 2010 —
63 c.

2. Makcumenko, . A. CoObITHsI 1 BeposTHOCTH. YacTh 2: MeTroa. ykas. - MarHuToropck:
T'OVY BIIO «MI'TY um. I''11. HocoBay, 2010. — 25 c.

r) [Iporpammuoe obecneuenne u UHTepuer-pecypcebi:

IIporpammHoe o0ecnieyeHue

Haunmenosanue I10 Ne norosopa Cpok neiicTBuS JULIECH3UU
MS Windows 7

Professional(mus  |A-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Ofﬁce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

77Zip cB0OOHO pacrpoctpansemoe [10 OeCCpPOYHO
Bpayszep Yandex |cB0O0omHO pacmpoctpansiemoe [10 0OeccpouHO




MS Office 2003

Professional Ne 135 o1 17.09.2007 OeccpouHo

IIpodeccnonanbHble 0a3bl JAHHBIX M HH()OPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI

Hassanue xypca CcpUIKa
Mexnaynapoanasi pedeparuBHas 6a3a JTaHHBIX

v o http://zbmath.org/
MO YUCTOM W TNPHUKJIAJHOM MaTEMaTHKE
Mexnynaponnas eepaTuBHas "
AYHApO pedep http://scopus.com
MOJHOTEKCTOBAs cHOpaBoyHass 0a3a JaHHBIX
MexnyHapoaHas HayKOMETpHYeCcKast

pedepatuBHas U MOJHOTEKCTOBast Oa3a qaHHbIxX |http://webofscience.com
Hay4yHbIX nm3ganui «Web of sciencey
OnexkTpoHHble pecypcbl Oubamorexku MITY
uM. I'.11. HocoBa
HarnmonanbHas MH(OPMAIMOHHO-
aHamuTHuecKkas cucrema — Poccuniickuii uagexc|URL: https://elibrary.ru/project risc.asp
Hayuroro ruruposadus (PUHII)
[TouckoBast cucrtema Axangemus Google
(Google Scholar)

9 MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne T CIUNIUHBI (MOTYJIs1)

http://magtu.ru:8085/marcweb2/Default.asp

URL.: https://scholar.google.ru/

MatepuanabHO-TeXHUYECKOe 00ecreYeHre TMCIUIUIMHBI BKIIIOYAET:

MatepuanabHO-TeXHUYECKOE 00ecreYeHre TMCIUTUIMHBI BKIIIOYAET:

Y4eOHbIe ayTUTOPUH IS TIPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA.

Jlocka, MyIbTUMEANINHBIN TPOEKTOP, SIKPaH.

Y4eOHbIE ayIUTOpUM HJsl TPOBEACHUS JTA0OPATOPHBIX 3aHATUH, TPYMNNOBBIX U
WHAUBUAYaAJIbHBIX KOHCYIbTAIMNA, TEKYIIIETO KOHTPOJISI ¥ TPOMEXYTOUHOM aTTeCTalIUH.

[lepconanbHble KOMIbIOTEPHI ¢ TakeToM MS Office, Bbixogom B IHTEpHET U ¢ 10CTYIIOM
B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEely YHUBEPCUTETA.

KoMruiekec TecToBBIX 3alaHUil I TMPOBENEHUsT pPyOeKHOro U IMPOMEKYTOYHOTO
KOHTPOJISL.

[TomereHust 7151 CAaMOCTOSTENBHON PaOOThI 00yUYAIOIITIXCSI.

[Tepconanbabie KOMIIBIOTEPHI ¢ TakeToM MS Office, Berxomom B UHTEpHET ¥ ¢ 1OCTYIIOM
B 2JICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHUTETA.

[Tomemenust g XpaHeHWsT ©W  TPO(PHIIAKTHYECKOTO OOCITY)KHMBaHHS  Y4EOHOTO
000pyI0BaHUSI.

[xadb! 17151 XpaHeHUs y4eOHO-METOIUNYECKON TOKYMEHTAINH, Y9€OHOTO 000pYI0BaHUS
¥ y4eOHO-HATJISAHBIX TOCOOUH.

Ilpunoscenue 1

Ilpumepnuie ayoumopnuvie konmpovhuie pavomul (AKP):

AKP Nel «Mampuywt. Onpeoenumenu. CJIAY. Ananumuueckan ceomempus

1. BpluuCINUTH ONpENEIUTENN:

1 3 1

als -2, 6 .
3 2 ’ -1 2 2
3 -2 5

X, +3x,+x,=0
2. Pemuth cucreMy ypaBHeHH# meTosiom Kpamepa:) _ X, + 2, + 2x, =3

3x, —2x, +5x, =2



-3 3 2
4. Jla"BI TOYKH A(— 1;—1;0),B(3;1;6), C(O;I;Z), D(6;4;7). Harigure:

a) KOOpJMHATHI BEKTOPOB CA n CB;

3. JlaHbl MaTpUIbI A=(_1 2 J 151 B=(5 _2] . Haiigure matpuny A- B.
7

0) cKaIpHOE MPOU3BEICHUE CA-CB u YroJl MEXy BEKTOpaMu CA u CB;

B) BEKTOPHOE MPOM3BEACHHE BD X CD;
r) 006¢M mupamuasl ABCD;
e) ypaBHeHue npsmoit AC.

AKP No2 «Ilpedensiy

1. BeraucinuTe mpeaessl:

3 2 _ _ —
L fim T 3. lim &= @)= . lim 22
=2 x"—x-6 o 5xT —x" +11 =2 (x+2)
1 1
2. 1n%af-4x)h'7 4. lim xcrgSx 6. lim 3+

2. UccnenoBaTh Ha HENIPEPHIBHOCTD (DYHKIIHMIO

x=3ecmu x <0

o]

5% ecau x>0

AKP Ne3 «Ilpou3eoonan»

1. HaiinguTe nepByro NPOU3BOAHYIO OT ()YHKIIHIA:

2) {x_\/l—ZSt , 6) y=Xx-c0S3x, B) yzw—&lo&x"‘?’

y = arccos5t + 7, X+ 2x+1
3
n Y= 5 2arctg(4x2 + 3x)
2. CocraBbTe ypaBHEHHUS KacaTelbHOM K KpuBol XY =4 B Touke X, = 1.

3. Bobiucaute npubmmkenro ¥ =vx° +8 mpu x = 1,09 .

. _cos4x—1
4. Beruucnure npenen no npaswrty Jlonurans lim

AKP Ne5 «Cnyuaiinvle coovimusy

1. Ilo mumeHH NpPOU3BOAMTCA TpU BbICTpena. PaccmarpuBatorcs coobitust A, B, C —
NONAJaHue NpU MEpBOM, BTOPOM M TPETbeM BbICTpenax. UYTO 03HA4alT COOBITUS

A+§+CAB+C?

2. B ypne 12 mapos. Cpeau 3tux mapoB 3 6enbix U 9 yepHbix. KakoBa BEpOATHOCTH TOTO, YTO
Hay/Ja4yy BBIHYTBIHN IIap OKa)KeTCs OesbiM?



3. B pammoctynuu tpu MukpodoHa. [ kaxaoro u3 NepBbIX IBYX MUKPO(OHOB BEPOSTHOCTh
TOr0, 4TO OH BKJIIOYEH B JaHHbIM MOMeHT, paBHa 0,45, a mis tperbero — 0,9. Haiitu
BEPOSTHOCTH TOTO, YTO B JAHHBII MOMEHT BKJIIOUEHBI 2 MUKPO(DOHA.

4. B mnpomaxe uMEIOTCS Oelble W KOPUYHEBBIC SIla B COOTHOIIECHWUU 2:3, TpUYEeM
npoun3BoacTBO 60% Oenbix u 71% KOPUYHEBBIX SUI] AATUPYETCS THEM, MPEALISCTBYIOIIUM
JTHIO TIPOJIaXKHM, a OCTaJbHbIE WA AaTUPYIOTCs Oonee paHHUMHU uuciamu. [lokymarensb
3aKa3bIBaeT fAlLa, JaTUPyEMbIE JHEM, NPEAIIESCTBYIOIIMM JHIO MPOJAXKH, HE3aBUCUMO OT UX
nBera. KakoBa BEposSITHOCTH TOTO, YTO €MY MPOJAAYT PEIIeTKY OesbIX Aull?

5. IIpubop COCTOUT U3 TATU Y37I0B, KaXKAbIi U3 KOTOPBIX MOKET BBIUTH U3 CTPOS B TEUCHHUE T0J1a
¢ BeposaTHOCThIO 0,1. KakoBa BEpOSITHOCTh TOTO, YTO B TEUEHHUE I0/ia BHIUYT U3 CTPOSI POBHO
2 y3na?

Ilpumepnuie unoueudyanvnuvie domawinue 3aoanusa (U/13):

HJ[3 Nel «Mampuuywt. Onpedenumenu. CJIAY»

3aoanue opopmieno 6 eude UHMeEPAKMUBHOZ0 MeCma 8 ROCOOUU
Anncumos, A. JI., bounapenko T.A., KameneBa I'.A. Matpuiisl. Onipegenurenu. Cuctemsl
JUHEHHBIX anreOpandecKux YpaBHEHH [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue /

MI'TY. - Maraurtoropck : MI'TVY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - 9306VYP. -
ISBN 978-5-9967-1000-3

http://magtu.ru:8085/marcweb2/Found.asp

HJ[3 Ne2 «Ilpumenenue npou3ze00Hoil 071 UCC1€008AHUA PYHKUUIL)

1. Haiinure npoMexyTKi MOHOTOHHOCTH M 9KCTPEMYMBI pyHKLHMH , x23i 5

2. Tlocrpoiite rpaduk GYHKIOUHM C TOMOIIBI0  MPOWU3BOJHOW  TEPBOTO  TOpPSIKA
y=-x>=3x"+9x+11.

Haiinure npoMexxyTKu BBITYKIOCTH, BOTHYTOCTH U TOUKHU eperuda pyHKuuu y =2x —33/x? .

o o 3
4. Haiaure acHMITOTBI M IOCTPOMTE CXeMaTHYHO rpaduk QyHKImm , - * .
(x+1)

2
7 x°=3x+3
5. IlpoBenute moMHOE UCCIEAOBAHUE (PYHKIMU U IOCTPOKTE TPaduK , — S
6. IlpoBeaute monHoe Kccien0BaHUE (PYHKIIUN U IOCTPOITE TpaduK
In x

X

7. Haligute HanOoJbIIIee M HAMMEHBITIEE 3HaUYCHUS (DYHKITUH

poges b s HELOTpGBKe[l }
32

=2
2
HJ[3 Ne3 «Heonpeoenennulit unmezpai»

Berancnuth HEOMPECACIICHHBIC HHTCIPAJIbI

3
l-j L—x\/;+1 X 2-I 22— ! dx
3WJx S 3+x

24x* =3




ctg’x —6

3 4 e =~
3.I 2—7x_.(2x j * 4'j sinx
sin| — —1
5
2 4 2x_l
S.J‘X(&X +1) dx 6jmdx

7. Ivl—exexdx 8. '|.4x+3 dx,

(x-2)°
9. Ixe_de, 10. J.L,
x(x* +1)
dx dx
11. , 2. |———,
I\/;+3x+2‘{/; J‘cosxsin3x

13

dx
j()chl)\/x2 +2x—1.

H/I3 Ned «Onpeodenennstii unmezpan u €20 NPUI0HCEHU)
2 1 Vg

1. j (x +—)dx. 2. j Insin xdx
1 X 2

2. Beruncauts miomanas GUrypsl, OrpaHUdeHHON JIMHUSIMU
1) 3x-y=4, y2 =6x
2) r =cos2g, OS(pS%
x =2cost,
3) { . y=3(y23).
y =6sint;

3. BIUMCIUTh JJIMHY AYyTU KPUBOM, 3aJaHHON YpaBHEHHEM

1) y=Inx, V3 <x <15,

2) p=3e*""", ~ri2sgsm/2
3) x=e'(cost +sint), w/2<t<m
x=e'(cost —sint),

4. Beruncnuth 00beM Tela, 00pa30BaHHOTO BpalieHueM BOKpyT ocu Oy Gurypsi,

OrpaHUYeHHON rpapukamu GyHKIUH x =3 —y*, x =y +1

Ilpumepnvie sapuanmul pacuemuo-cpaguueckux pavom (PI'P):

PI'P Nel « Ilpeoen. Henpepuvienocmu



6. Haiimure mpeaensl GyHKINN:

2 _ . 2
1) lim x(x”+2x-1) . 2) lim (x 22(x +2x+2) ’ 3) i 2" /5_x;
x> x—1 x—2 x"—-5x+6 1384 x

X _ 8+15x
4) sin 5 . ln(l + 4x) : 5) hm( 3 B 1 j : 6) hm( Sx—-1 j .

lim i x—4  x2—16 xoo\ 5x 46

x—0 " X
X-arctg —
6

7. Uccnenyiite pyHKIMIO HA HENIPEPBHIBHOCTD, BHIACHUTE XapaKkTep TOUEK pa3phiBa, ClIeanTe
yepTex rpaduka GyHKIUN

— L . X < 1’
| x—1
) f(x)=8", 2) f(x)=1(x-17, 1<x<3,
4, x>3.
PI'P Ne2 «Ilpouseoonasn. Bviuucnenue»
1. Haiitu npousBoauble U AuddepeHnnans mepBoro Nopsaka
7cosx
1) y= )
Sx+1
2) y=(2+5x)" —3cosTx,
7 .
3) y =§—4x-arcsmx,
4) y=(cosx)*.
2. Haiitu ipou3BOAHYIO (DYHKIIUH, 3aJAHHON HESIBHO e’ —S5xe" —2xy+11=0.

3.Haiitu npou3BoHy0 GYHKIUH, 3a[aHHON MapaMETPHICCKH {x =3cost =5,

y=4¢ +5.

4. HaiiTu mpon3BOAHbIE EPBOTo NopsiaKa (yHKIIUN y=x'e



PI'P Ne3 «Ilpouszeoonas evicuiux nopaokos. llpunoxcenusn npouszeoonoiy

2 =3t-1
1. Haiinute ﬂ u d f byHKIUI: a) x
dx  dx y=3t

) o) yzSﬁ.

o 2 o
2. a) Hanmmure ypaBHEHHE KacaTelbHOM K mapaboie y =X~ —4x + 2 B Touke ¢ abeuuccoit

x, = 0. IToctpoiite rpaduk u KacaTenbHYIO.

6) Hamumure ypaBHEHHE KacaTeabHOM K KpHBOH x> + y> —4x+2y—164 =0 B ee TOUKe C
y y

koopauHatamu (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeJIbHYIO.

3. Haiimute Hanbosbliiee 1 HaMMEHbIIIEe 3HAYCHUS (PYHKITMU Ha 3aIaHHOM OTPE3Ke

f(x)=2x"—6x"-18x+7 xel-2;2].

. 1 . .
4. Uccnenyiite pyHkuuoo y = §x3 —2x” Ha BKCTPEMyM H TIOCTPOHTE ee CXeMaTHueCKuii

rpadux.

(x-D*
Xt

5. IlpoBeauTe mosHOE MCCaeA0BaHNE U MOCTPONTE rpaduK QYHKIUU y =

6. Berancaure npeaensl, UCHOIb3Ys paBuio Jlonurans:

Co2x P —=8x? +13x-10
a) lim ;

=2 x) —2x? +3x-6

0) limox . ln(ex - 1).

x>+

7. 3aBUCUMOCTb IYTH OT BPEMEHHU NP MPSIMOJIMHEHHOM JIBUKEHUH TOUKH 337a€TCs YpaBHEHUEM
1
s = §t3 +2¢> 3,16 s — OyTh B M, a { — BpeMs B C. BelunciuTe ee CKOpPOCTh U yCKOPEHHE B

MOMEHT BpEMEHHU ¢ = 4c.

PI'P Ned «Hacmmubie npouszeoonvie)



. ln(l -x’ =y’ )
1. Haiitu o6macth onpeaeneHus GyHKIUA z = ———————~,
1=y
2. Haiitu 3Ha4eHMST YaCTHBIX MPOU3BOIHBIX (YHKIIUN B 3aJaHHOM TOYKE:

1

A)z=x" (1) B) z=n(Vx +/y) (i51).

2
3. Hatitn

e , €CIIM u = xy +sin(x + y).
X

4. BBIYHCIHTH TPUOITIKEHHO +/5- " +2,03° .

PI'P «Teopus éepoamuocmeii»

1. IIpon3BoauTcs 5 BBICTPENOB IO pE3EpPBYapy € FOPIOYUM, IPUUEM PE3EPBYaAp MOCIE
NIEPBOTO MONAJaHKsI B HEr0 BOCIUIAMEHSIETCS, a IIOCIIE BTOPOro MOMaJaHus B HETO —
B3pbIBacTcs. BeposTHOCTh nonagaHus B pe3epByap IpU KakJoM BeIcTpere paBHa 0,3.
Haiitu BeposTHOCTB TOr0, 4TO pe3epByap OyAeT MOA0XIKEH, HO HE B3OPBETCSL.

2. B cembe Tpoe aeteii: 2 MalibuMKa U IeBouKa. JleTh urparot Ha KyxHe. BeposTHOCTh
TOT0, YTO MAJIBYMKH Pa300bI0OT MOCYy COOTBeTCTBEHHO paBHa 0,7 u 0,8, a 11 AeBOYKH —
0,4. HaiiT BepOsITHOCTh TOTO, YTO TTOCYy1a OyieT pa3ouTa.

3. Cama nomnajgaetr B MUIIEHb IIPH OJTHOM BBICTpeIie ¢ BEposiTHOCTHIO (0,8, Maiia — ¢
BeposiTHOCTHIO 0,7, a ITama — ¢ BepostHocTbto 0,75. Cama BeicTpenui 2 paza, Mama — 3
pasa, [Tama — 1 pa3, mociie yero B MuiieHu ObLIIO OOHAPYKEHO 0JTHO OTBepcTHEe. KakoBa
BEpPOSITHOCTh TOT'0, YTO B MUILIEHb Nonana Mama?

4. Pa3pbIB CBSI3U MPOWCXOAUT B OJHOM M3 3BEHBEB TenedoHHOTO Kabens. MoHTEp
NIOCJIEIOBATENIBHO MPOBEPSIET 3BEHBS, OOHApYKMBasi MecTo paspbiBa. COCTaBUTH pAL
pacopeneneHus 4ucia 0OCIIeJOBAHHBIX 3BEHBEB, €CIIM BEPOATHOCTb pa3pbiBa s
KQ)XJIOTO 3BEHa IMOCTOSIHHA U paBHA .

MHNPUJIIOXKXEHUE 2

OneHouHbIe CpeAacTBa AJid NIPOBEACHUA npOMemy'rquoﬁ arrecranuu

a) [lnanupyemble pe3yabTaThl 00y4eHHUsI M OLIEHOYHbIE CPeACTBA 1JIsl POBeAeHU
MPOMEKYTOYHOM aTTecTaAlNu:

K WNupukaTtop
on
JOCTUKECHUS OneHouHbIE CpeCTBA
UHJUKaTOpa
KOMIIETCHIIUH

OIIK-1 - CriocobeH pemath 3agauu npohecCUOHATBLHON e TeNbHOCTH, TIPUMEHSSI METO/IbI
MOJICIMPOBAHMSI, MATEMaTHYECKOT'O aHAJIN3a, €CTECTBEHHOHAYYHBIE U OOIICHHKEHEPHBIC 3HAHUS

OIIK-1.1 Hcnonszyer Teopernueckune BONMPOChl IK3aMEHOB
€CTECTBEHHOHAYYHbIC
1k MMHASA ud (3K3aMeH
3aKOHBI ¥ IPUHITUTIBI ype3 ceccnst (IK3ameH)
1Ipy pCIICHAH 1. Matpuusl u aeiicteus Hag Humu. CBolicTBa meiicTBHit
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MPAKTUYCCKUX 3ada4

HaJ MaTPHUIIAMH.
2. Omnpenenmurenn 1 u II nopsaxoB. Omnpenenurenu n
MOpsiJIKa U X CBOMCTBA.
3. Cucrembl JUHEHHBIX anreOpandyeckux ypaBHEHHH
(CJIAY) u ux 3anuch B MAaTPUIHOM BH/JIC.
OOparHast MaTpHla ¥ €€ BEIYUCICHHE.
Pemienus CJIAY maTpru4HBIM METOAOM.
®opmynsl Kpamepa

. IIpenen pyukiuu B Touke. [Ipenen pyHkumun B

6eckoHeuyHOCTH. OHOCTOPOHHHE MPEICIBI.

8. beckoneyHo Manbie u 0€CKOHEUHO O0JbIHe QYHKIINH,
cBs13b MeXAy HUMH. CBOICTBa OECKOHEUHO MaJIbIX
byHKIHA.

9. Teopemsl 0 nnpenenax. PackpsiTie HEONIPEACIEHHOCTEN.

10. 3aMevaTeIbHbIE MIpeaeIbl.

11. CpaBHEeHHE OECKOHEUHO MaJIbIX (YHKIIHA.
DOKBUBAJICHTHBIE OECKOHEYHO Majibie (PYHKITUU U
OCHOBHBIE TeopeMbl 0 HUX. [IpuMeneHune k
BBIUYHCIICHUIO TIPEJIEIIOB.

12. HenpepbIBHOCTH PyHKIIMH B Touke. TOUKM pa3priBa U
WX KJIacCU(UKAITHUA.

13. [IpousBoHAasT QYHKIIMH, €€ TCOMETPHUECKUN U
(bUBUYECKUN CMBICIT.

14. YpaBHEHHS KacaTeIbHON U HOPMAJIU K KPUBOM.
HuddepenunpyemMocTh GyHKIIUN B TOUKE.

15. IIpon3BoaHast CyMMBI, Pa3HOCTH, IPOU3BEACHUS,
gacTHOTO GyHKIIMHA. [Ipon3BOHAS CIOXKHOM 1
o0paTHON (HyHKIHH.

16. [InddepennmpoBanne HEIBHBIX U TAPAMETPUICCKU
3aaHHbIX QyHKUMd. Jlorapupmudeckoe
mudpepeHnmpoBaHue.

17. IIpon3BOAHbIE BBICIIKX MTOPSIKOB.

18. Indpdepennman pynkimu. ['eoMeTpudecKnii CMBICIT
muddepennmana. OCHOBHbIEC TEOPEMBI O
mudepeHnmanax.

19. [Tpumenenne quddepennrana K npuOINKEHHBIM
BBIYHCIICHUSIM.

20. OcHOBHBIE T€OpEMBI AU (] PepeHIINATHHOTO HCUUCICHHS
Ponns, Jlarpanka n Ko,

21.IIpaBuiio Jlonurans.

22. Y coBUss MOHOTOHHOCTH (DYHKIIHI. DKCTPEMYMBI
¢bynkuii. HeobxoauMoe u 10CTaTOuHOE YCIOBUS
KCcTpeMyMa () yHKITHH.

23. HauOouspIiee 1 HauMeHblIee 3HaYeHNUs (PYHKIIMU Ha
OTpe3Ke.

24. Beimyknocts rpaguka ¢pynkuuu. Touku neperuba.
HeoOxonuMoe 1 10cTaTOYHOE YCIIOBUS TOUYEK
neperuoa.

25. AcumMnTOTHI Tpaduka QyHKITIH.

- S e
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1 kypc JeTHsA ceccust (IK3aMeH)

1.

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.
20.
21.
22.

23.
24.

25.

CkansipHOE€ TIPOM3BEAEHUE JABYX BEKTOPOB M €TO
CBOMCTBA.

BekropHoe mpou3BEIEHHE [BYX BEKTOPOB M €ro
CBOMCTBA.

CMeniaHHoe NPOU3BEAECHHE TPEX BEKTOPOB U  €r0
CBOMCTBA.

OcHoBHast naes AHAJIMTUYECKON TE€OMETPHUH,
IIPUMEHEHNUE BEKTOPHBIX MPOU3BEACHUII.

IIpsiMasg Ha mmockocTH. Pa3nuuHble BUABI YpaBHEHUU
MPSMON Ha TIIOCKOCTH.

Yron Mexay npsMbIMU Ha IJIOCKOCTH. PaccrosHue ot
TOYKHU J10 MPSAMOM Ha IJIOCKOCTH.

IInockocte B mpocTtpaHcTBe. Pasnuusble  BUIBI
YPaBHEHUH MJIOCKOCTH B IPOCTPAHCTBE.

Yronm Mexay IUIOCKOCTAMU. PaccrosHue OT TOYKH 10
IIJIOCKOCTH.

IIpsimas B ipocTpaHcTBe. PazimnuHbie BUIBI YpaBHEHUN
MPSAMON B TPOCTPAHCTBE.

B3anmHOEe pacnosiokeHue IUIOCKOCTH W IpsSIMOM B
IIPOCTPAHCTBE.

[lepBooOpaznas. HeompeneneHHbld HMHTErpal M €ro
cBoiicTBa. TabnuIa OCHOBHBIX HHTETPAJIOB.

OcCHOBHbIE =~ METOJbl ~ MHTETPUPOBAHUS:  3aMEHA
[IEPEMEHHON U UHTETPUPOBAHUE MO YACTSIM.
OnpeneneHHbll UHTETpai Kak Ipenied WHTErpajbHOU
CYMMBI, €r0 CBOICTBA.

®opmyna Hetotona — Jleitoauma. OCHOBHBIE CBOMCTBA
ONpEJEIEHHOTO UHTETpaa.

Bbluncnenne  OnpenesieHHOro HHTerpaia  (3ameHa
IIEPEMEHHOM, WHTETPUPOBAHUE o YacTsM).
WuTerpupoBaHne YEeTHBIX M HEYETHBIX (QYHKIHMHA B
CUMMETPUYHBIX IIpeIeIIax.

HecobcTBeHHBIE MHTETPAITBI.

l'eomerpuueckue U (QU3MYECKUE  MPUIOKECHHS
OIIPEJIEIICHHOT O UHTETpaa.

DJeMeHThI KOMOMHATOPHKHU: MepPECTaHOBKH,
pasMCIICHUA, COUCTAHU .
OcHOBHBIE MTOHSATHSA TEOpUHU BEPOATHOCTE:

UCTIBITAHUE, COOBITHE, BEPOSTHOCTH COOBITHS.
JlelicTBus Has COOBITHAMH. ANreOpa COOBITHH.
TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOATHOCTEH.
BeposiTHOCTh TTOsIBIIEHUS XOTSI OBI OJTHOTO COOBITHSI.
®opmyna noiHo# BeposaTHOCTH U hopmyna baiteca.
Cxema bepnymnnu, dbopmyna bepnynnu,
HaMBEPOSITHEHIIIEE YHCIO TMOSBICHUN CcoObITUS A B
cxeme bepnymnu.

[TpuGnmxennsie popmyisl B cxeme bepHysu.
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UHAMKATOpa
KOMIIETEHIINH
OIIK-1.2 Pewmaer crannapthsie | IIpumepnvie npakmuueckue 3a0anus 01 IK3AMEHOB:

npogecCuoHaTbHBIC
3a7auu
MIPUMEHEHHEM
OO0IIENH)KEHEPHBIX
3HAHUI

C

1. Pemmints MatpuuHoe ypaBHenue X+3(A-B)=4C, rae

1 3 3 8 8 6
-2 -4 -7 5 -39
2. Pemmth cUCTEMBI TMHEHHBIX aNTeOpandecKux

ypaBHeHu# 1o ¢popmyinam Kpamepa, MaTpUdHBIM METO/IOM,
merozoM ["aycca:

3x, +4x, +2x, =3
2x,—x,=3x;,=-3
X, +5x, +x; =2

3. JlaHbl KOOPAWHATHI BEPILIUH MUPAMUIBI A4, A4,

A4(1;3;6), 4,(2:2;1), 45(-10;1), 4,(-4:6;-3)

" Haitru:
1) nmuHy pedpa A 2) yroa Mexay pedbpamu Ady
A4, .
3) yron Mexy pedpom A4y y IpaHbIo A4 4)
A A A, .

TJI0IIA b TPaHU 5) 00beM MUpaMuIbI.

4. B tpeyronsauke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5)
HANTH JJTMHY BBICOTHI U3 BEPILIUHBI A.

5. Hanmcarb KaHOHMYECKHE U MapaMETPUUECKUE
YpaBHEHHUS NPSAMOM, Ipoxo el yepes Touku M(2,1,-
1) mu K(3,3,-1).

6. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, IPOXOAIIEH Yepes
touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jloka3aTb, YTO MPSIMBIE MaPAIICIIbHBL:

x+y—-z=0
x+2 y-1 =z
3 2 1y Xmy—5z-8=0

8. Beruncnure npenenst:

4 .
. - . . 2 Jox—1—
2) lim 1+4)2c X - 6) lim 3x arcs1n3x : B) lim 2x \B
oo x +3x7 +2x =0 COS X —CO0S” X ¥3 x-3
. d . —x?
9. Haiigure d_y s byHKumit: a) y=e*™ . 6)
X

x=ctg2t,
y = In(sin 2¢).
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.\28
10. Beruncmute: (1- z) .
11. Haiitu HeonpeenE€HHBIM MHTETpaL:

a)jsin.’ax-cosSxdx,6)I(l—C.OSX)2 dx.B) j(2x+5)-e“‘dx.
X —Ssmmx

JJ?O xdx .
2\/x2+5

13. Haiitn momanas ¢Gurypsl, OrpaHUYCHHON JTUHUSIMH:

12. BeuucnuTh onpeaeaeHHbId HHTErpal

x=4, y2=4x.

14.Tlpu  nmocraBke ¢ 3aBojga Ha  0Oa3zy 1000
PagUONPUEMHUKOB, ¥ 55 BBILIIM U3 CTpoA Jiamnbsl. Haiitu
BEPOSITHOCTh TOTO, YTO B3ATHI HayAauy NPUEMHUK OyneT
HCIIPABHBIM.

15. IlpuHuMaeM BEPOATHOCTH POXKACHUS MaJIbuHKa U
JIEBOYKM paBHbIMU. HaliTu BEpOATHOCTH TOTO, YTO CpEIIU

10 HOBOPOXKIEHHBIX 6 OKAXKYTCS MAIbUMKAMH.

OIIK-1.3

[Ipumensier MeToIbI
MOJICITUPOBAHUS U
MaTeMaTU4eCKOro
aHaIM3a s
peleHus 3agaq
TEOPETHUECKOTO U
MPUKJIAJHOTO
Xapakrepa

Ilpumepnuie npuknadnvle 3a0auu u 3a0anus

3amayva 1. IIpoBepuTs, eXKaT 1M TOYKU A(1; 0:1) ,

B(4’ 4 6), C(2:2:3) u D(10514;17) B OJIHOM IJIOCKOCTH.
3anauya 2. [Ipy NOCTpOCHUM BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» U BbISICHEHUU HAJIC)KHOCTH COOPYKEHUS,
CTYAEHTBI CTPOUOTPSAIA CTOJIKHYJIUCH C PEILIECHUEM
CHEAYIOLIEH 3a0a4u:

Tpoc, moJABEMIEHHBIN 3a 1Ba KOHIIA HA OJMHAKOBOM
BBICOTE, UMEET opMy Ayru napadossl. PaccTosHue Mexy
TOYKaMU KperuieHus: paBHo 24 m. ['my6una mporuba Tpoca
Ha PacCTOSIHUM 3 M OT TOYKM KperuieHus pasHa 40 cm.
Omnpenenutsd rIyoUHy mporuda Tpoca MocepenHe MEKIY
KpETUICHUSIMH.

3agaua 3. Haiitu paGoty cunsr £ = (1:2:5)
JIEKTPOCTATUYECKOTO TOJIA, TI0 EPEMELICHHIO

ANEKTPUYECKOTO 3apsiia U3 TOUKH M, = (0’ % 2)

M,=(4,7;4)

B TOUKY
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X—COSX

lim=———

3ananue 4. [Tokaxxure, 4TO PEAEa “* X +C€OSX HE MOMKET
OBbITh BBIUMCIIEH 1O npaBuity Jlonurans. Haliaure sToT

npeses ApYyruM CrocoOoMm.

3aganue 5. 3aBUCUMOCTD ITyTH OT BPEMEHU NpU
MIPSAMOJIMHENHOM JIBMJKCHUM TOYKH 3a1a€TCsl YPaBHEHUEM

1
s=§t3+2t2—3,rz[e §-1IyTb B M, a { BpeMs B C.

BerumcinTe ee CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=4c.

3anaua 6. B napke artpakunoHoB ropoga N oauH u3
OTPE3KOB TPACKTOPHUH JIBUXKEHUS 10€3/1a B
«AMEPHUKaHCKUX TOpKax» MPEICTaBIIIET COOOM

CHHYCOMTY: s(t) = Asin(wt+ ¢,)

MU3BCCTHBIC YHCJIA.

,Tne A, pou @ —

OmnpenenuTh yroyi HaKJIOHAa K TOPU30HTY TTOCETUTEIS
aTTpakiyoHa /. B MOMEHT BPEMEHH ¢ €T IBFXKCHHUSI 110
3TOMY OTPE3KY.

3aganue 7. [logymaiite, c HOMOLIBIO CPEJICTB KAKOIO
pazzena MaTeMaTHKU MOYKHO PEIINTH CIIETYIOIIYIO 3a1ady.

«Jlst yOOpKU cHera Ha yJauIlaX ropoja UCTIOIb3YIOTCS
cHeroy0opouHble MamuHbl. OHU padOTaIOT B TEUCHUE
CBETJIOTO0 BPEMEHH CYTOK C 6 110 18 4acoB ¢ MOCTOSIHHOM
CKOPOCTBIO y6opku cHera 400 (/). V3sMeHeHHe 0GbeMa
CHera, BBINaJaloNIero Ha yIUIbl Topoia B TOPOJE B

TECYCHHUEC CYTOK, MOKHO OIIMCATh

ds

2
2 -1200 -5t
ypaBHeHuem 4t FHGS{I) —

3
o0Bem cHera (B M),
BBINABLIETO 3a BpeMs ¢ (B yacax), 0 £7 £24. B moment
Bpemenn! =0 Ha ynuiax ropoaa jexur 1000 M® CHera.

YcTaHOBHUTE COOTBETCTBUE MEKAY BpeMEHEM ¢ U 00beMOM

S(Ij.»

CHCTa, JICKAICTO Ha yJIMIax ropoa

CocTaBbTe MAaTEMATHYECKYIO MOJICIIb 3TOW 3a7a4 U
pemmTe e€.




0) Ilopsnok nmpoBeaeHUS IPOMEKYTOUYHOM aTTECTAIMHU, IOKA3ATEJIN U KPUTEPUH
OLICHUBAHMUSL:

[TlpomexxyTouHasi aTTecTalus IO JACHUIUIMHE «MaremaTnka» BKIIOYaeT TEOPETUYCCKHE
BOIIPOCHI, MO3BOJIAOIINEC OLUCHUTL YPOBCHL YCBOCHHUS OGY‘-IB.IOH_[I/IMI/ICH 3HaHI/II>'I, " MPAKTUYCCKUC
3aJjaHMs, BBISBIISIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, IPOBOAUTCS B hopme
sk3ameHa (1 u 2 cemectp).

DK3aMeH M0 JaHHOM TUCIMILIMHE IPOBOIUTCS B YCTHOM (hopMe 1O IK3aMEeHAlMOHHBIM OuiieTam,
KaKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U JIBA IPAKTUUECKUX 3aJIaHUS.

Iloxa3zarenu u KPUTCPHUHA OLICHUBAHHUA IK3aME€HA:

— Ha OICHKY «OTJIMYHO» — OOYYalOIUiics JEMOHCTPHPYET BBICOKUH  YpOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIUI, BCECTOPOHHEE, CHCTEMATHYECKOEe M TIIYyOOKOE 3HAHHE
ydeOHOro Marepuana, CBOOOIHO BBIMONHAET MPAKTUUYECKUE 3aJaHMs, CBOOOJHO OMNEPHPYET
3HAHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAdX HOBBIIICHHOM CII0KHOCTH.

— Ha OULEHKY «X0pomo» — oOydJaromwuiics JEMOHCTPUPYET CpPEAHHUH  YpPOBEHb
c(OPMHPOBAHHOCTH KOMIICTCHLIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAUUTENIbHbIE OIMMOKHM, HETOYHOCTH, 3aTPyIHEHHS TP aHATUTUYECKHX OIEpalusix,
NIEPEHOCE 3HAaHUI U YMEHMI Ha HOBbIE, HECTAHAAPTHBIE CUTYaLIUU.

— Ha OLEHKY «yIOBJIETBOPHUTEIbHO» — OOYYAIOLIUIICS JIEMOHCTPUPYET MOPOTOBBIH YPOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHLUI: B X0/1€¢ KOHTPOJIBHBIX MEPONPHUATHIA JOMYCKAIOTCS OIIUOKH,
NPOSIBIIETCS OTCYTCTBHE OTIENBHBIX 3HAHWN, YMEHHUU, HABBHIKOB, OOYUaAIOUIMICS UCIIBITHIBACT
3HAUUTENBHBIE 3aTPYJHEHUS NIPU ONEPUPOBAHUU 3HAHMSIMH M YMEHMSIMH IIPHU MX IEPEHOCE Ha
HOBBIE CUTYallUN.

— Ha OLICHKY «HeY/10BJIeTBOPUTEIbLHO»— 00yJalomunics: IeMOHCTpUpYeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarTepHala, JOIMYyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET I[0Ka3aTh
MHTEIJICKTYaJIbHbIC HaBBIKH PEIICHHS MPOCTHIX 33]a4d WIM HE MOXKET MOKa3aTh 3HAHUS Jake Ha
YPOBHE BOCTIPOM3BEACHUS M O0BICHEHUS HH(POPMAIIUH.



