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Pa6ouast niporpaMma coctasiieHa Ha ocHose ®I'OC BO - GakajgaBpHar 0 HaIpaBJICHUIO
noxrotosku 22.03.02 Meramtyprus (mpuxas MunoOprayku Pocenn ot 02.06.2020 r. Ne 702)

PaGouast IporpaMma paccMOTpeHa M OJI00peHa Ha 3ace/laHnu xadenapsl IIpuxnaanoi
MaTeEMaTUKU U HHPOPMATHKU

09.02.2021, mpotokoi Ne 8 %
3aB. kapenpoi 10.A. U3BekoB

PaGouas mporpamMma 0,100peHa METOIMIeCKOi xomuccueit UEnC
04.03.2021 r. mpoToxoa Ne 7 /

IIpencenarens Al N.IO. Me3un

CorJracoBaHo: /
3as. kadenpoit JINTEHHBIX NPOIECCOB X MATEPHATIOBE/ICHHS

57 . H.A. ®eOKTHCTOB
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PaGouas mporpamma cocTaBjieHa: /7 Mﬂ[
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Perensenr: %{*
3aB. Kaeapoit Ou3MKH, KaH/1. el. HayK ——— M.b. Apkyic
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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

JucrmnianHa MaTteMaTnka BXOAWT B 00s3aTeNbyl0 4YacTh y4eOHOro IuIaHa
00pa30oBaTeNbHON MPOrPaMMBI.

Jnst  wW3ydeHWs ~— OUCHUIUIMHBI ~ HEOOXOXMMBI  3HaHUS  (YMEHUs,  BIaJCHHA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHS AUCUUIUINH/ TPAKTHK:

JucuunnrHa MareMaTnka BXOAUT B 6a30BYI0 4acTh yUeOHOTO Iu1aHa 00pa30BaTEIbHOM
nporpamMMmebl. M3ydeHne TucuuIuinHb! 6a3upyeTcs Ha IMIKOJIBHOM Kypce MaTeMaTHKH.

3HaHus (YMEHHMs, BIaJICHUS), OJYYCHHbIE NPH M3YYCHUU JAHHOM TUCHMIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3y4EHU s IUCIUIIINH/TIPAKTHK:

Dusuka

dusnyeckas XUMus

MaremaTnuecknuii aHaIu3

AHanu3 4nucioBoi HHGopMaIu

[InanupoBaHue SKCIIEPUMEHTA

3 Komnerenuuu ody4yarouierocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILUINHBI (MOYJIS) ¥ IJIAHUPYeEMble Pe3y1bTAThI 00yUeHH s

B pesynbrate 0CBOCHUS TUCIMILIUHBI (MOAyns) «MareMaTukay 00ydarouIuiics T0JKeH
o01agaTh ClIeAyIOIUMU KOMIETEHIUSIMMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOP JOCTHOKCHUA KOMIICTCHIIMU

OIIK-1 Crnocoben pemarth 3agaydl MPO(PECCHOHATBHON JAEATEIbHOCTH, TPUMEHSSI METOJIbI
MOJIETTMPOBAHMS, MATEMaTHIECKOTO aHANIN3a, ECTECTBEHHOHAYYHBIC ¥ OOIEHHXKCHEPHBIC 3HAHHS

OIIK-1.1 Hcnons3yeT e€CTeCTBEHHOHAY4YHbIE 3aKOHbI M IIPUHLMUIIBI IIPU PELICHUU
IPAKTUYECKHX 3a]1a4

OIIK-1.2 Pemaer cranmapTtHBle TpOQECCHOHANBHBIC 3aJadyd € IPUMEHEHHUEM
0OIIENHKEHEPHBIX 3HAHUI

OIIK-1.3 IIpuMeHsseT MeTOAbl MOJEIMPOBAHMSA M MAaTEMaTHUYECKOrO aHaiau3a i
pelIeH s 331a4 TEOPETUYECKOT0 U MPUKJIATHOTO XapaKTepa




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
) 25 padoThI MIPOMEKYTOYHOMH
nma0. | mpakr. | 3 &
Tlek. z2'S aTTeCTaluu
3aH. 3aH. | U &
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 4 421 | 183 A OIK-1.2,
Brruncnenue 3a7aHus, UHIUBUAYaJIBHOTO OIK-13
oTpeeIuTeIs. - TECTHPOBaHUE JIOMAIITHETO ’
OOpaTHas MaTpuna UL 3a7aHus,
CaMOKOHTPOJIS, - TECTUPOBaHHE
| - HHTEPaKTHBHOE
TECTUPOBaHHE
- U3y4eHue
TEOPETUYECKOTO
. KOHCYJIbTHPOBAHHE,
1.2 Cucrempl JTHHEHHBIX Martepuaia,
anreOpanvIecKux BBITIOJTHEHUE - [POBEpia
aBHlZ:HI/Iﬁ IOMALLIHETo BBINOJIHEHUE OIIK-1.1,
b ' 2 22U | 3 JoMarHero OIIK-1.2,
Crioco0sl peleHus (IpaKTHYECKOTO)
(IpaKTHYeCKOrO) OIIK-1.3
CJIAY. 3anmanus Ha OI1
3aganus Ha OIl,
Uccnenosanne CJIAY. - IPOXOKJICHHE
- pe3yabTat
HMHTEPAKTHBHOTO
TECTUPOBAHMS
TECTUPOBAHUS
Wroro no paspeny 6 6/4n | 21,3
2. Bsenenue B
MaTEeMaTUYSCKUI aHaIH3
- OJTOTOBKA K
MIPAKTHIECKOMY
3aHSTHUIO,
- BeimosiHeHue PI'P [Iposepka
2.1 Ipenen
«IIpenen. UHIUBUAYaJIbHBIX OIIK-1.1,
HOCJIeIOBATEILHOCTH. .
Tpenen dpynicuun oo 1 4 421 18 | HempepsIBHOCTBY, 3aIaHHH, OIIK-1.2,
P Y - COCTaBJICHHUE KOHCYJIbTallMU 110 OIIK-1.3
HepeMeHHON o
yueOHoit kapTel mo|  pemenuto PI'P.
TeMe (KpaTkas
CHCTeMaTH3aIHs
U3y4EHHOTO0).




- IOAr0OTOBKA K

MIPAKTUYECKOM
p y [Iposepka
SAIITHIO, MHIUBHAAYAIBHBIX
2.2 HenpepsiBHOCTb - BeinosiHeHue PI'P 3aaal}-;m71 OIIK-1.1,
(dbyHKINU OJTHOM 2 3 «IIpenenn. ’ OIlK-1.2,
N KOHCYJIbTallluH 110
TIEpEMEHHON HenpepriBHOCTBY, OIIK-1.3
pemenuto PI'P.
- COCTaBJICHHE
N AKP.
y4eOHOI KapThl 110
TeMe.
Hroro no paszaery 6/211 21
3. JuddepenuuansHoe
ucyucneHne (QYHKIOUH OJHOM
TIEpEMEHHON
CamocrosiTenbHas
pabota ¢
JUTEePaTypon —
3.1 3apauu, npuBOIAIIUE K KOHCIEKT pa3zena
MOHATUIO  NPOU3BOJHOM. «3agaun,
Omnpenenenue MIPUBOJSIINE K
MPOU3BOIHON (yHKIMK B HOHSTHIO
N [Iposepka
touke.  Juddepenmma, IIPOU3BOTHO», KOHCIICKTa OIIK-1.1,
€ro TE€OMETPHUECKUN 2 6 - IOATOTOBKA K ) OIIK-1.2,
o KOHCYJIbTalllH 110
cMmbIca ['eomerpudeckuii u MIPaKTHYECKOMY OIIK-1.3
o pewmenuto PI'P
MEeXaHHYEeCKHUH CMBICIT 3aHATHIO,
npousBoguoi.  [IpaBumma - BeinosiHeHue PI'P
quddepeHupoBaHus U «IIpousBosHas.
TabnuIa NpoN3BOJHBIX. Brruncnenuey,
- COCTaBJICHHE
yueOHOI KapThl
«IIpouzBoHas».
- IOITOTOBKA K
MIPAKTHIECKOMY
SAHSTIIO KOHCYJIbTAllUH 110
3.2 NuddepenuupoBanue ’ peurenuto PI'P,
- BeinosiHeHue PI'P
HESABHO 3a/IaHHBIX, IIposepka PI'P
mapaMeTpUUECKH «ITpowsBoaHas. «I[IpousBogHas OIIK-1.1,
P P . 2/1,21 4 Brrunciaenuey, P ) OIIK-1.2,
3aJaHHBIX GbyHKIMH. Brruncnenuey,
- COCTaBJICHHE OIIK-1.3
Jlorapugmuueckoe . yueOHas KapTa
nuddepeHnpoBaHe y1eOHOi KapT1 (IpoeKT) 1o Teme
P P ’ «[IpousBonHasN, P
3ammra
- IOITOTOBKA K
3amure PI'P
- IOJTOTOBKA K
33 [IpousBogubie  u npaktuueckomy | Koncynpranum mo
JuddepeHnuansl  BbICIINX 3aHATHIO, pemenuto PI'P.
MOPSIIKOB. OcHoBHBIE - eeinosiHenue PI'P|  [Iposepka PI'P
TEOpEMBbI «IIpousBonHast «IIpouzBonHas
T depeHInaIEHOTO BBICIIHNX BBICIIHMX TTOPSIIKOB.
HUCYHUCIICHUS: TEOPEMBI TIOPSAIKOB. IIpunoxenus OIIK-1.1,
®epma, Pomns, Jlarpanxa, 4 IIpunoxenus MIPOU3BOTHOWY, OIIK-1.2,
Kom. ®opmyna Teitnopa. IPOU3BOJIHOMN», yueOHas KapTa OIIK-1.3
dopmyna Teiinopa. - cocraBieHue | (IPOEKT) Mo Teme —
IIpumenenue y4eOHOI KapThl 3alIuTa
MIPOU3BOAHBIX npu «IIpousBonHasny, AKP
BBIYUCIICHUU  TIPENIENIOB. -MIOATOTOBKA K «[IpousBogHas»,
IIpaBuno Jlonurans. KOHTpPOJBbHON 3amwura PI'P

pabote




- HOAIr0OTOBKA K

PaKTUIECKOM
34 UccnenosBanue p Y
o 3aHATHIO,
GyHKIMH C  TIOMOIIBIO
ndpepeHInaNBEHOTO - BhIlTOATCHHE
mohep W3 Iposepka MJ[3
ncuncnenus.  llpu3Haku
«IIpumenenune «IIpumenenune
3HAKOIOCTOSIHCTBA, . .
MPOU3BOJHOM /Ui | IPOU3BOAHOM 1Ist
BO3pacTaHusl U yOBIBaHMS,
BBITIVKIOCTH B BOFHYTOCTH HCCIIEJOBaHUS HCCIIEJOBaHUS
K YT 2 2 12,8 GbyHKIMH 1 GbyHKIMH 1
(YHKIIMU Ha TIPOMEXKYTKE.
. MIOCTPOEHUS HOCTPOEHHUS
OkcTpeMyMbl  (QyHKLUH.
rpauKoBy, rpaduKoBy,
Haxoxnenue N
- coctaBneHue | IIpoBepka yueOHOMI
HaMMEHBIIIETo u .
N y4eOHOI KapThl KapThl
HanOONBIIETO  3HAYEHMH
«IIpousBonHas
(yHKIMM Ha 3aMKHYTOM
IIPYU TIOCTPOECHUH
MPOMEXKYTKE.
rpaduka
GyHKIUN»
HWroro no paszaery 6 6/1,211 | 26,8
Uroro 3a cemectp 18 18/7,21 | 69,1 JK3aMeH
4. VHTerpanpHOE HCUYUCICHUE
(yHKIMY OHOU NepeMEHHOMI
4.1 ITepBooGpa3zHas
GbyHKIHS. - IOITOTOBKA K
Heonpenenenuslit IPaKTUIECKOMY
UHTErpajl U €ro OCHOBHBIE 3aHATHIO,
CBOIICTBA. Tabmuna - BBIIIOJIHEHUE
HEOIIPENETICHHBIX na3 - KOHCYJIbTALlUH TI0 OIIK-1.1,
HMHTETPaloB OT OCHOBHBIX 2 421 3 | «Heonpenenennst | pemenuto U3, OIIK-1.2,
9JIEMEHTapHBIX  (DYHKIUH. W MHTETpam, - mpoBepka 1/13 OIIK-1.3
OcHOBHbBIE METOJIbI - COCTaBJICHUE
UHTErpupoBaHus. Metosl yueOHOI KapThl
HENOCPEJCTBEHHOIO «Metoast
UHTErPUPOBAHUSL. MHTETPUPOBAHMSD)
WuTerpupoBanue 3aMeHOR
- IOITOTOBKA K
PaKTUIECKOM
4.2  OcHOBHbBIE METObI p Y
3aHATHIO,
HUHTErPUPOBAHUSL.
Ve D HDOBAHME - BBIIIOJIHEHUE | - KOHCYIbTALMU 110
T I/IFOIEI)OIEeT MYECKUX W3 pemermio M3, OIK-1.1,
P P 2 4/11 2 | «Heompenenenusl | - nposepka W13, OIIK-1.2,
BbIPaKEHUH. N .
W uHTEerpan», |- mpoBepka yueOnoit| OIIK-1.3
WuTerpuposanue
- COCTaBJICHUE KapTbl
HppaUOHATBHBIX 2 N
- yueOHOIl KapThl
BBIPAXKECHUH.
«Metoabl
HMHTErpUPOBAHUS
4.3 OrpeieneHHbIi - TIOITOTOBKA K
HHTErpal. 3agada IPaKTUIECKOMY
BBIYMCIICHUS IUIOIAAN 3aHATHIO,
KPHUBOJIMHEHHON Tpanenuu - BBIIIOJIHEHUE
u npyrue 3a7a4H, na3 - KOHCYJIbTALIUHU 110
NPUBOAALIME K IOHATHUIO «Omnpenenennsiil | pemenuro /I3,
OIIPEJIEIIEHHOTO HHTErpal U ero - nposepka UJ13,
HHTErpaa. Dopmyna TIPUIIOKCHUSI», - IpOBEpPKa OIK-1.1
Herotona-Jleiiouura. 3 631 3 - KOHCIIEKTa OIIK 1'2’
CpolicTBa ONPENENEHHOTO CaMOCTOSITENIEHOE «CnoiicTBa OITK 1' 3’
UHTErpaja. U3ydeHHe HECOOCTBEHHBIX '
CyuiecTBOBaHUE JIUTEPATYPHI: UHTErpaJioB.
HEepBOOOpa3HOM KOHCIIEKT IIpuznaku
HENpepbIBHOH  (QyHKLUMU. «CBoiicTBa CXOIUMOCTH»
3amMeHa TepeMeHHOW U HECOOCTBEHHBIX
HUHTErpUpOBaHUE 1o UHTErpajoB.
gacTsM. HecoOcTBeHHBIE IIpusnaku
HHTErpajbl. [Ipuznaku CXOJUMOCTH»




Wroro no paspeny 7 | | 14/611 | 8 |
S. DJIeMEHTbI BEKTOPHOI
anreOppl M aHAJMTUYECKOM
TreOMEeTPHH
- IOJITOTOBKA K
MIPAKTUYECKOM
5.1 [Ilomstme BexTOpa. p y [Iposepka
3aHATHIO,
CkansipHOe, BEKTOpPHOE U WHIUBUAYaJIbHBIX OIIK-1.1,
- BeinosiHeHue PI'P o
CMEIIaHHOE MPON3BEICHHE 1 2/1U 1 3aJIaHMH, OIIK-1.2,
«BekropHas
BekTopoB. IIpumenenne k KOHCYJIbTAallMU 110 OIIK-1.3
airebpa u
BBIYHCIICHUSM. pemennio PI'P
aHAJIUTHYECKas
TeOMETPHSD»
- IOITOTOBKA K
MIPAKTUIECKOMY
3aHATHIO,
- BeimosiHeHue PI'P
52 Amnanutuyeckas «BekropHas IIposepka
TEOMETPHsI Ha IUIOCKOCTH. anrebpa u WHAUBHYaJIbHBIX OIIK-1.1,
AHanmuTHyeckas 4 8/31 4 aHAJIUTHYECKAs 3aJIaHUM, OIIK-1.2,
TEOMETPHS B TEOMETPHSD) KOHCYJIBTAIHH 110 OIIK-1.3
IIPOCTPAHCTBE. - COCTaBJICHUE pemenuto PI'P
Y4eOHOM KapThl 10
TeMe (KpaTkas
cucTeMaTu3alus
U3y4EHHOTO0).
HWroro no pazneny 5 10/41 5
6. Knaccuaeckast TeopUs
BEPOSATHOCTEH
- IOJITOTOBKA K
MIPAKTUYECKOMY |- KOHCYJIbTHPOBAaHHE
OIIK-1.1,
6.1 DJIEMEHTBI 3aHSTHIO, o pemenuto PI'P,
2 421 2 OIlK-1.2,
KOMOHHATOPUKH. - BeinosiHenue PI'P - IpOBEpPKaA
OIIK-1.3
«Teopus Boinonaenus PI'P
BEPOATHOCTEN»
6.2 Knaccnueckoe
TIOHATHE BEPOSITHOCTH.
CnyuvaiiHbie coOBITHSI.
- IOITOTOBKA K
OcHOBHbIE TIOHATHS.
. MIPAKTUIECKOMY
Aunrebpa COOBITHIA. - KOHCYJIbTHPOBaHHE
3aHATHIO,
Knaccuueckoe, no pemenuio PI'P,
- BeimosiHeHue PI'P
reoMeTpHYEeCcKoe u - IpOBepKa
«Teopus
CTaTHCTUYECKOE BeposTHOCTCH, | EPIIO/THEHIS PT'P, OIIK-1.1,
OTpeAcICHUS 3 6/1,61 | 3,15 P - TECTUPOBAHHUE I10 OIIK-1.2,
- IOJITOTOBKA K
BEPOSITHOCTH. TeMe OIIK-1.3
TECTHpPOBaHUIO o |,
AkcuomMaTuka TEOPHUH Tene Knaccnueckas
BeposiTHOCcTeH.  Teopemsl Teopus
p P "Kiaccuueckas p on
CIIOKEHHS W YMHOXXEHUS. BEPOSITHOCTEH
TEopHsl
VciaoBHass ~ BEpOSITHOCTE. “n
o BEPOSTHOCTEH
dopmyna IOJIHOU
BEpOSTHOCTH U (opmyra
Baiteca. Cxema beprymu,
HWroro no pazneny 5 10/3,61 | 5,15
Wroro 3a cemectp 17 34/13,6M| 18,15 3K3aMeH
52/20,8
Wroro no qucuuninne 35 u > 87,25 3K3aMEH




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 O0ecIieYeHre CAMOCTOSAITeIbHOM padoThI 00y4aroUXCs
IIpencraBieHo B IpUI0KEHUU 1.

7 OueHovHbIe CPeICTBA AJISl IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKkOe U HHPOPMALIMOHHOE o0ecevyeHre QU CIUIINHBI (MOXYJIs1)

a) OcHoBHasl TUTEpaTypa:

1. unaues, B. C. Bricmas matematuka : ydeOnuk / B.C. lunaueB. — Mocksa :
NH®PA-M, 2019. — 479 c. — (Bsicmiee o6pa3oBanue). — www.dx.doi.org/10.12737/5394.



- ISBN 978-5-16-010072-2. - Tekct : 3JEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (nara oopamenus: 11.05.2021). — Pexxum gocryna:
0 TIOJIITUCKE.

2. Maremaruka : yae6Hnoe nocooue / FO. M. Jlaaunos, JI. H. XKyp6enko, I'. A. HukonoBa
[v np.] ; mox pen. JI. H. Xyp6Genko, I'. A. Hukonooii. — Mocksa : UH®PA-M, 2019. — 496 c.
— (Bricmiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct : 31eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/989799 (mara ob6pamenus: 11.05.2021). — Pexum
JOCTYTIA: TIO TIOJIITUCKE.

0) lonoJiHMTEILHASA JIATEpaTypa:

1. Marematuka B mpuMepax W 3agadax : yde0. mocodbue / O.M. [ertspera, JI.H.
XKypbenko, I'.A. Huxonosa, H.B. HukonoBa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019. —
372 c. — (Bricmiee oGpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcrt :
anektpoHHbli. - URL: https://znanium.com/catalog/product/989802 (marta oOpameHus:
11.05.2021). — PexxuMm mocTyma: 1o mojnuckKe.

2. @uxtenronbil, ['. M. OCHOBBI MaTEMaTHYECKOTO aHANIN3a : YUeOHUK : B 2 gacTsax / ['. M.
®duxtenronsll. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — Texkct : »nexkTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubmmoteuynas cuctema. — URL: https://e.lanbook.com/book/112051 (mata oOparieHus:
11.05.2021). — Pexwum nocryna: ass aBTOpU3. I10JIb30BATENEH.

3. ®uxrtenronbil, ['. M. OCHOBBI MaTEMaTUYECKOTO aHAIH3a : YUeOHUK : B 2 yacTsax / I'. M.
Ouxrtenronsll. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Texkct : snexktpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (mata oOparienus:
11.05.2021). — Pexxum moctyma: ajis aBTOpU3. TTOJIH30BaTEIICH.

4. unaves, B. C. 3amaunnk mo BeICIICH MaTemaTwke : yueOHoe mocobue / B. C.
[[IumaueB. — 10-e wu3m., crep. — MockBa : UHOPA-M, 2020. — 304 c. — (Bsicmee
oOpazoBanme). - ISBN 978-5-16-010071-5. - Tekcr : onektpoHHsii. - URL:
https://znanium.com/catalog/product/1042456 (nmata oOpamenus: 11.05.2021). — Pexum

TOCTVUTTIA® TTIO TINTITIIACK A

B) MeToanyeckue ykazaHus:

1. I'paueBa, JI.A. D1eMeHTHI JIMHEHHON aJireOpbl, BEKTOPHOU anreOpbl M aHATUTHYECKOM
reomerpun: YueOnoe nocodue. - Marauroropck: 'OY BIIO «MI'TY um. I'.1. Hocosay, 2010 —
63 c.

2. Makcumenko, M.A. CoObITHs 1 BepoITHOCTh. YacTh 2: MeTon. ykas. - MarHUTOropck:
'OV BIIO «MI'TY um. I''1. Hocoay, 2010. - 25 c.

r) [Iporpammuoe obecneuenne u UHTepuer-pecypcebi:

IIporpammHoe o6ecnneyenne

Haunmenosanue I10 Ne norosopa Cpok neiicTBuS JULIECH3UU
MS Windows 7

Professional(mmst  |[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y 135 o1 17.09.2007 BeccpouHo
Professional

7Zip cB000JTHO pactpoctpansemoe [10 0OCCCPOYHO
bpay3ep Yandex |cBoOGomHO pacmpoctpansemoe [10 OeCCpPOUHO




MS Office 2003

Professional Ne 135 o1 17.09.2007 OeccpouHo

IIpodeccnonanbHble 0a3bl JAHHBIX M HH()OPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI
Hassanue xypca CcpUIKa
MemnyHap(anaﬂ pe(I)epaTHBHau;I 6a3a JaHHBIX http://zbmath.org/
0 YUCTOW W TPUKIATHOW  MaTeMaTHKe
MexnyHaponHas ~ 0a3a  MOJHOTEKCTOBBIX
JKypHaJIOB Springer Journals
MexnyHapoaHas pedepaTuBHas U
MOJIHOTEKCTOBAsl _ CIipaBoyHasi 0a3a  JTaHHBIX
Poccuiickass T'ocymapcTtBenHass OuOImoTeKa.
Karanoru
OnexkTpoHHble pecypchl Oubamorexku MITY
uM. .. HocoBa
Nudopmanmonnas cucremMa - EnuHOe OKHO
JI0CTyNa K HHPOPMAIIMOHHBIM pecypcaM
[TouckoBast cucrtema Axagemus  Google
(Google Scholar)
Hanmonansnas nH(OPMAIIMOHHO-
aHajMTUYecKas cucreMa — Poccmiickuii manekc|URL: https://elibrary.ru/project risc.asp
Hay4dHOro rutupoBanus (PUHIL)
9 MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne T CIUNIUHBI (MOTYJIs1)

http://link.springer.com/

http://scopus.com

https://www.rsl.ru/ru/4readers/catalogues/

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

URL: http://window.edu.ru/

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

MatepuaabHO-TEXHUYECKOE 00eCIeUeHNe TUCIIUTUTHHBI BKITFOYAET:

MatepuanabHO-TeXHUYECKOe 00eCcreYeHre TMCIUTUIMHBI BKIIIOYAET:

Y4eOHble ayTUTOPUH IS TIPOBEACHUS 3aHATUH JTIEKIIMOHHOTO THIIA.

Jlocka, MyIbTUMEAUINHBIN TPOEKTOP, SIKPaH.

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

[lepconanbHble KOMIbIOTEPHI ¢ MakeToM MS Office, BbIxogom B IHTEpHET U ¢ 10CTYIIOM
B 3JIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTeNbHYIO CPEely YHUBEPCUTETA.

KoMruiekec TecToBBIX 3alaHUil I TMPOBENEHUsT pPyOekKHOro U MPOMEKYTOYHOTO
KOHTPOJISL.

[TomereHust 7151 CAaMOCTOSTENBHON PaOOTHI 00yUJAIOIITIXCSI.

[Tepconanbuabie KOMIIBIOTEPHI ¢ TakeToM MS Office, Berxomom B UHTEpHET U ¢ 1OCTYTIOM
B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

[Tomemenust g XpaHeHWsT W TPOPHIAKTHYECKOTO OOCTY)KHMBaHHS  Y4EOHOTO
o0opymoBaHusl.

[xadbr 17151 XpaHeHUsT y4eOHO-METOINYECKON TOKYMEHTAINH, Y9eOHOTO 000pYI0BaHUS
¥ y4eOHO-HATJISAHBIX TOCOOUH.

Ilpunoscenue 1

Ilpumepnuie ayoumopnuvie konmpovhuie padomul (AKP):

AKP Nel «Mampuuypl. Onpedenumenu. CJIAY. Ananumuueckas zeomempusy

1. BpluuCIUTH ONpPENEIUTENN:
1 3 1
3 2 B
3 -2 5




X +3x,+x,=0
2. PemmTh cucremy ypaBHeHuil meronom Kpamepa:)_y 42y +2x, =-3-
3x, —2x, + 5x, =2

3. JlaHbI MaTpuLbl AZE_l 2 j u BZ(S _2]. Haiinure matpuny 4- B.
7 -3 3 2

4. Jlansr touxu A(—1;-1;0), B(3;1;6), C(0;1;2), D(6:4;7). Haitzure:

a) KOOpJMHATHI BEKTOPOB CAw @;

0) CKasIpHOE TTPOU3BEICHUE CA-CB u YTOJI MEXTY BEKTOpaMU CAu CT?;

B) BEKTOPHOE IPOU3BEACHHE BD x 5);
r) 006éM tupamunsl ABCD;
e) ypaBaenue nipsimoir AC .

AKP No2 «Ilpedenwiy

1. Beruucnauts npenensl:

3 2 _ _ _
I fim X3 2 3. lim &= D= 3)x=4) 5. lim 8%
=2 xT—x—-6 o 5xT —x" +11 =2 (x+2)
1. il
2. 1ir101(1—4x)3x 4. lirrolxcthx 6. lirlno3)“1

2. UccnenoBaTh Ha HENIPEPHIBHOCTD (DYHKIIMIO

x—3ecmu x<0

f(X)={

5% ecmu x>0

AKP Ne3 «Ilpou3eoonan»
1. HaiinguTe nepByro NPOU3BOAHYIO OT ()YHKIIHIA:
_ 2 2 _
2) {x—vl—w . 6) y=X-C083x, B) y=1 T2 500 113

2
y =arccosSt + 7, X +2x+1

n Y= 5 2arctg(4x2 + 3x)'

2. CocTaBbTe ypaBHEHHMs KacaTelbHO K kpuBoi XV =4 B touke X, = 1.

3. Bbrumcnure npuOIMmKEeHHO Y = Vx* +8 mpu X = 1,09 .

cosdx—1

4. Bsrluncnure mpezaen no npasuiny Jlonurans ling(“—z.
X—> X 1)

AKP Ne5 «Cnyuaiinvie coovimusn




1. Ilo mumeHH NpOU3BOAMTCA TpU BbICTpena. PaccmarpuBatorcs coobitust A, B, C —
NONAJaHue NpU MEpBOM, BTOPOM M TPETbeM BhICTpenax. UYTO 03HA4alT COOBITUS

A+§+C,AB+C?

. B ypue 12 mapoB. Cpeau 31ux mapoB 3 Genbix 1 9 uepHbix. KakoBa BepoATHOCTH TOTO, YTO
Hay/1auy BBIHYTHIN IIap OKa)KeTcs OenpiM?

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

4. B mnpomaxe uMEIOTCS Oelble W KOPUYHEBBIC SIla B COOTHOIIECHWUH 2:3, TpUYEeM
npou3BoacTBO 60% Oenbix u 71% KOPUYHEBBIX SUI] AATUPYETCS THEM, MPEALISCTBYIOIIUM
JHIO TIPOJIaXKH, a OCTaJbHbIE WA AaTUPYIOTCs Oonee paHHUMHU uuciamu. [lokymarensb
3aKa3bIBaeT WL, TaTUPYyEMbIE JHEM, NIPEAIIECTBYIOIIMM JHIO MPOJIAXKH, HE3aBUCUMO OT UX
nBera. KakoBa BEposSTHOCTH TOTO, YTO €My MPOJAAYT PEIIeTKY OesbIX sauil?

. IIpubop coCTOUT U3 MATH Y3JI0B, KK U3 KOTOPBIX MOKET BBIUTH U3 CTPOSI B TEUCHHUE TO/A
¢ BeposaTHOCTHIO 0,1. KakoBa BEpOSITHOCTh TOTO, YTO B TEUEHHUE I0/ia BHIUYT U3 CTPOSI POBHO
2 y3na?

N

9]

Ilpumepnvie unousudyanvusie domauinue 3aoanusn (M/13):

HJ[3 Nel «Mampuuywt. Onpedenumenu. CJIAY»

3adanue opopmieno 6 eude UHMEPAKMUBHOZ0 MeCma 8 ROCOOUU
Anuncumos, A. JI., bounapenko T.A., KameneBa I'.A. Matpuiisl. Onipegenurenu. Cuctemsl
JTUHEHHBIX anreOpandecKux YpaBHEHHM [ 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 No2 «Ilpumenenue npou3eo0Holl 01 UCcied08anus QYHKYU)

3x

x? +9.

2. Iloctpoiite Tpaduk (QYHKIMK C TIOMOIIBIO  TPOM3BOAHOM  TEPBOTO  TMOPSIKA
y=—x’=3x" +9x+11.

3. HalimuTte TPOMEXYTKH BBINTYKJIOCTH, BOTHYTOCTM W TOYKM Tmeperuda QyHKIUU

y:2x—33\/x7.

4. HainuTe acCMMITOTBI M IOCTPOUTE CXEMATUYHO rpaduK GYHKIMH ) =

1. Haiijure NpOMEXYTKM MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIUH ), —

3
X

(x+ 1)2 '

2
> x°=3x+3
5. Tlposenure monHoE UCCNENOBAHNE DYHKIUU U TIOCTPOUTE TPaduK , — T
6. IlpoBeaute monHoe Kccien0BaHUE (PYHKIIUN U IOCTPOITE TpaduK
_Inx
X

i 1
7. HaiiguTe HanOobIICe ¥ HANMEHBIICE 3HAYCHUSA QYHKIHHA |, _ g, iz _|5 Ha OTpe3Ke {5; 2]
X

HJ[3 Ne3 «Heonpeoenennulit unmezpai»

Berancnuth HEOMPECACIICHHBIC HHTCIPAJIbI



1 xAlx 2 1
Lf| —- 1 2. - d
I3J; s T J‘[3+x2 21/x2_3Jx

ctg’x—6

3 4 d
| 2—7x_.(2x j ) +f sin®x
sin| — —1
5
2 4 2x -1
5.I.X'(3.X +1) dx 6jmdx

7. JVI—exexdx 8. J. 4x+3 dx,

(x-2)°
9. Ixe_3dx, 10. I%,
x(x”+1)
dx dx
11. , 2. | —,
'[\/;+3\/;+24«/; J.cosxsin3x

13

dx
'[(x+1)\/x2 +2x—1.

H/[3 Ned «Onpeodenennstii unmezpan u €20 NPUI0HCEHU)
2 1 T

1. I(xz +—)dx. 2. Iln sin xdx
1 X 2

2. Beruncauts miomanas GUrypsl, OrpaHUdEeHHON JIMHUSIMU
1) 3x—y=4, y* =6x

2) r=cos2g, OS(pS%
x =2cost,

3){ . y=323).
y =6sint;

3. BeIUMCIUTh JIMHY AYyTU KPUBOM, 3aJaHHON YpaBHEHHEM

1) y=Inx, J3<x<q15

2) p=3e*'", ml2spsnfa
3) x =e'(cost +sint), wl/2<t<rm
x =e'(cost—sint),

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

orpaHWYeHHOH rpadgukaMu GpyHKIMH x =3 -y, x =y +1

Ilpumepnuie éapuanmut pacuemno-cpagpuueckux pavom (PI'P):



PI'P Nel « Ilpeoen. Henpepuvienocmu

6. Haiinute npenensl GyHKIHI:

2 2
1) Tim x(x*+2x-1) . 2) lim (x 22()6 +2x+2) , 3) limz_ /5_x;
x—® x—1 x=2 x°=5x+6 ’H13—x/m

lim i x—4  x*—16 x>0\ 5x 46

x>0

X C\8HIsx
4) s1n§.ln(1+4x); 5) lim( 3 B 1 ); 6) 1im[Sx lj '

Xx-arctg X
6

7. Uccnenyiite pyHKIMIO Ha HENIPEPBHIBHOCTD, BHIACHUTE XapaKTep TOUEK pa3phiBa, CleaiTe
yepTex rpaduka GyHKIUHN

— ! R x<l1,
1 x—1
) f(x)=8", 2) f(x)={(x-1> 1<x<3,
4, x>3.
PI'P Ne2 «Ilpouszeoonan. Bertuucnenuey
1. Haiitu npousBoauble U AuddepeHnnans mepBoro Nopsaka
Tcosx
1) y = 5
Sx+1
2) y=(2+5x)" —3cosTx,
7 .
3) y :§—4x-arcsmx,
4) y=(cosx)*.
2. Haiitu ipou3BoHy0 (GpyHKIUH, 33JaHHON HESIBHO e’ —5xe" —2xy+11=0.

x=3cost -5,

3.Haiitu npou3BoaHyI0 (YHKINH, 331aHHON TapaMeTPHUECKU {
3
y=4t +5.



4. HaiiTu mpon3BoOAHbIE EPBOTo NopsiaKa GyHKIIUN y=x'e

PI'P No3 «Ilpou3eoonasn evicuiux nopaokos. llpunoscenus npouzeoonoi»

2 =3t—1°,
1. Haiioure L u d Z byHKIMi: a) ¥ 0) y:S*/;.
dx dx y=3t2;

o 2 o
2. a) Hanmure ypaBHEeHHE KacaTellbHOM K mapaboie y =X~ —4x + 2 B Touke ¢ abCImccoit

x, = 0. IToctpoiiTe rpadmk u KacaTeabHYIO.

6) Hanumure ypaBHEHHe KacaTenbHOM K KpuBOil x° + y°> —4x+2y —164 =0 B ee Touke ¢

koopauHatami (7; 11). TlocTpoiiTe KpUBYIO U €€ KacaTeabHYIO.

3. Haiinute HanOopIee 1 HAMMEHbIIIEe 3HaYeHUsT (YHKIIMU Ha 3aJaHHOM OTpEe3Ke

f(x)=2x"—6x>—18x+7 xel-2:2].

N 1 . .
4. Uccrnenyiite QyHKIHUIO y = §x3 —2x* Ha KCTPEMYM U MOCTPONTE €€ CXEMATHYECKHUIA

rpadux.

(x-1°
x?

5. IlpoBenuTe MOTHOE MCCIEIOBAaHNUE U TOCTPONTE rpaduk QyHKINH y =

6. Berurcnute npeaensl, UCNOJb3ys npaBuiio Jlonurans:

Co2xP =8x? +13x-10
a) lim —; > ;
-2 x7 =2x"+3x-6

0) lim x-ln(ex —1).

x—>+0
7. 3aBI/ICI/IMOCTB IIyTH oT BpeMeHI/I HpI/I HpHMOHHHeﬁHOM AIBWKCHUHN TOYKH 3a1aCTCs ypaBHeHI/IeM
1
S = §l3 + 212 — 3 , rac s — IIYTh B M, at— BpCMH B C. BBILII/ICJ'II/ITG (M§ CKOpOCTB n YCKOpeHI/Ie B

MOMEHT BpeMeHH ¢ = 4c .



PI'P Ned «Hacmmuvie npou3eoonvie»

2

ln(l—x2 -y

1=y

2. HaifTu 3Ha4eHUs YaCTHBIX POU3BOIHBIX (DYHKIHMI B 3aJaHHOI TOUKe:

1. Haiitu oGnacTth onpeneneHus QyHKIUN Z =

1

A)z=x" (1)) B) z=In(Vx +y) (1;1).

2
3. Hatitn

e eciu u = xy +sin(x + ).

4. BBIYHCITHTD IPHOTIKEHHO +/5- e +2,03° .

PI'P Vo8 «Teopus eepoamnocmeii»

1. IIponsBoauTcs 5 BBICTPENOB IO pE3EpPBYapy € FOPIOYUM, IPUUEM PE3EPBYaAp MOCIE
NIEPBOTO MONAJaHKsI B HEr0 BOCIUIAMEHSIETCS, a IOCIIe BTOPOTO MOMaJaHus B HETO —
B3pbIBacTcs. BeposTHOCTh nonagaHusl 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. JleTn urparot Ha KyxHe. BeposTHOCTh
TOTO, YTO MAJIBYUKH Pa300bI0OT MOCYy COOTBeTCTBEHHO paBHa 0,7 u 0,8, a 11 AeBOYKH —
0,4. HaiiTu BepOsITHOCTh TOTO, YTO TTOCYy1a Oy1eT pa3ouTa.

3. Cama nomnajaetr B MUIIEHb IIPH OJTHOM BBICTpeIie ¢ BEposiTHOCTHIO (0,8, Maiia — ¢
BeposiTHOCTHIO 0,7, a ITama — ¢ BepostHocTbio 0,75. Cama BeicTpenu 2 paza, Mama — 3
pasa, [Tama — 1 pa3, mociie 4yero B MuiieHu ObLIIO OOHAPYKEHO 0JTHO oTBepcTHEe. KakoBa
BEpPOSITHOCTh TOT'0, YTO B MUILIEHb Nonana Mama?

4. Pa3pbIB CBA3M NPOMCXOJUT B OJAHOM U3 3BEHBbEB Tene(OoHHOTO Kabens. MOHTEp
NI0CJIEI0BATENIBHO NPOBEPSIET 3BEHbs, OOHApyKMBasi MecTo paspbiBa. COCTaBUTH pAL
pacnpeneneHus 4Mciaa OOCIIEJOBAHHBIX 3BEHBEB, €CJIM BEPOATHOCTb pa3pblBa AN
Ka)KIOro 3BEHA IIOCTOSIHHA M pPaBHA D.

ITPHJIO’)KEHHE 2

OueHoYHBIE cpe/ICTBA A/ NPOBeeHUs] MPOMEKYTOUYHOI aTTecTaluu

a) [lnanupyemsie pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeICTBA JI NPOBEAeHU S
MPOMEKYTOYHOM aTTecTaAlNu:

K Nunukarop
on
JOCTHKEHUS OrneHOYHBIE CPEACTBA
WHIUKATOpa
KOMIICTCHIINU

OIIK-1 - CriocobeH permath 3agauu NpohecCUOHATBEHON eI TENbHOCTH, TIPUMEHSSI METO/IbI
MOJICJIMPOBAHMSI, MATEMaTHYECKOT'O aHAJIN3a, €CTECTBEHHOHAYYHBIE U OOIICHHKEHEPHBIC 3HAHUS

OINK-1.1 Hcnonbsyer TeopeTuyecKkne BONPOCHI IK3aMEeHOB
CCTCCTBCHHOHAYYHBIC
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3aKOHBI U IPUHIUIIBI
MIPU PEIICHUU
MPAKTUYECKUX 33124

1 Kypc 3umMHss ceccusi (IK3aMeH)

1. Marpuusl u aeiictBus Hag HUMU. CBOICTBA JeHCTBUIA
HaJ MaTpHUIIAMH.

2. Omnpegemurenn [ u Il mopsigkoB. Onpenenurenu n
MOpsiJIKa U UX CBOMCTBA.

3. Cucrembl JMHEHHBIX anreOpandecKux ypaBHEHUH

(CJIAY) 1 ux 3anuch B MAaTpUYHOM BHJIE.

OOpaTHas MaTpula U €€ BbIYUCIICHHE.

Pemenus CJIAY MaTpuuHBIM METOJIOM.

®opmyinel Kpamepa

[Tpenen ¢pynkuuu B Touke. [lpeaen pynkunu B

6eckoHeyHOCTU. OTHOCTOPOHHUE TPEIEIbI.

8. beckoHe4yHO Masble 1 OECKOHEYHO OoJbIIne (GYHKIUH,
CBs13b MeX Ay HUMH. CBOMCTBAa OECKOHEYHO MAaJTbIX
GyHKIMH.

9. Teopemsl 0 peaenax. PackpbiTe HEONPEACIEHHOCTEM.

10. 3amMeuaTenLHEIE MIPEaCIIbI.

11. CpaBHEHHE OECKOHEYHO MAJIBIX (PYHKITUH.
DKBHUBaJICHTHbIE OECKOHEUHO MaJible (DYHKIUH U
OCHOBHBIE TeOpeMbl 0 HUX. [IpruMenenue k
BBIYHCIICHUIO TIPEIENIOB.

12. HenpepbIBHOCTH GYHKIIMM B TOUKE. TOYKHU pa3pbiBa U
uX Kiaccuukanus.

13.TIponsBoanHas GyHKIIUU, €€ TEOMETPUICCKUN U
(bu3NYECKUl CMBICIL.

14. YpaBHEHUS KacaTeJlIbHOW U HOPMAJIM K KPUBOM.
JuddepenurpyeMocTs GYHKIIUU B TOUKE.

15. [IpousBoHAsA CyMMBI, PA3HOCTH, IPOU3BEACHHUS,
gacTHOTO GyHKIUH. [Ipon3BoaHAS CIOXKHOU U
oOpaTHO# (yHKITUH.

16. lndepenurpoBanne HESBHBIX U TAPaMETPUIECKU
3amaHHbIX QyHKIUNA. JlorapudmMuyaeckoe
i epeHpoBaHue.

17. IIpou3BOAHBIE BHICIIMX HOPSIKOB.

18. Muddepennman ¢pynkun. ['eoMeTpruuecKkuii CMBICT
muddepennmana. OCHOBHBIE TEOPEMBI O
mddepeHnnanax.

19. [lpumenenune auddepenimana K mpruOIMKEHHBIM
BBIYHCTICHUSIM.

20. OcHOBHBIE TeOpeMbl T PEPEHITNATHPHOTO HCUUCTICHUS
Pomnns, Jlarpanxa u Komm.

21.I1paBuiio Jlonurans.

22. YcnoBUst MOHOTOHHOCTH (PYHKIHH. DKCTpeMyMbl
¢dbynkumii. Heo6xommMoe 1 10CTaTOYHOE YCIIOBUS
SKCTpeMyMa (pyHKIUH.

23. HanbompIiee n HauMeHsbIIee 3HaYeHUsT (DYHKIIMN HA
OTpE3KE.

24. Bemykiiocts rpaduka Gynkmuu. Toukn neperuoa.

N




Kon
HUHMKATOpa

Nunukarop
JOCTHKEHUS
KOMIIETEHIUH

OneHouHbIE CpECTBA

Heo0xoarMoe U 10CTaTOYHOE YCIIOBHS TOUEK
neperuoda.
25. AcumnToThl rpaduka GyHKINH.

1 kypc JeTHASA ceccusi (IK3aMeH)
1. CkansipHOE TIPOM3BEICHHE [BYX BEKTOPOB U €ro

CBOMCTBA.

2. BekTopHO€ mpoOM3BEACHUE [JIByX BEKTOPOB M €ro
CBOMCTBA.

3. CMelIaHHO€ TPOM3BEAEHUE TPEX BEKTOPOB U €ro
CBOMCTBA.

4. OcHoBHasi uues aHAIIUTUYECKOU r€OMETPUH,
MIPUMEHEHUE BEKTOPHBIX MPOU3BEACHUIA.

5. Ilpsmas Ha miockocTu. Pa3znuuHble BUIBI YpaBHEHUU
IIPSIMOM Ha IUIOCKOCTH.

6. Yron Mexay NpSAMbIMU Ha IJIOCKOCTH. PaccTosinue ot
TOYKHU 10 NPSMOM Ha IJIOCKOCTH.

7. Ilmockocth B  mpocTpaHcTBe. PasznuunHbie  BUABI
YpaBHEHUH MJIOCKOCTH B IPOCTPAHCTBE.

8. Yron Mexay IoCKOCTAMHU. PaccTosiHue OT TOYKH 10
MJIOCKOCTH.

9. Ilpsimas B mpocTpaHcTBe. PaznuuHbie BUbI YpaBHEHUN
IIPSIMOM B IIPOCTPAHCTBE.

10. BzauMHOE pacnoyiokeHUe TIUIOCKOCTH M MPSIMOM B
MIPOCTPAHCTBE.

11. IlepBooOpasnas. HeompeneneHHblii HWHTETpaJ W €ro
cBoiicTBa. TabmuIia OCHOBHBIX HHTETPAJIOB.

12. OCHOBHbIE METO/JIbI HHTETPUPOBAHUA: 3aMcHa
MEPEMEHHON U UHTETPUPOBAHUE TIO YACTSIM.

13. OnpeneneHHbld MHTErpall Kak Mpenesl UHTErpaibHOM
CYMMBI, €r0 CBOMCTBA.

14. ®opmyna Hetotona — JleitOuuia. OCHOBHBIE CBOMCTBA
OTMpEIEIICHHOTO UHTETpaJa.

15. BelunciaeHue ompeAeNeHHOro UWHTerpaia (3aMeHa
MEPEMEHHOM, WHTETPUPOBAHUE no 4acTsIM).
WuTerpupoBanne 4YETHBIX W HEUETHBIX (QYHKIMI B
CUMMETPUYHBIX MIpejiesiax.

16. HecoOCTBEHHBIE MHTETPAITBI.

17. I'eomerpuyeckue u ¢buznueckue OPUIOXKCHUSA
ONpEIEIEHHOTO UHTETpaa.

18. DeMeHThI KOMOWHATOPUKH: IIEPECTAHOBKH,
pa3MCIICHMS, COUCTAHUS.
19. OcHOBHBIE OHATHSA TCOpUHU BEPOSITHOCTEM:

WCIIBITAaHUE, COOBITHE, BEPOSATHOCTH COOBITHS.
20. [leiictBust Hax coOBITUSIME. AnreOpa cOOBITHIA.
21. Teopemsbl coKEeHUS U YMHOKEHUSI BEPOSITHOCTEH.
22. BeposTHOCTh NOSABICHHUS XOTS ObI OTHOTO COOBITHSI.
23. ®opmyra moJHOM BeposTHOCTH U (hopmyna baiteca.
24. Cxema bepuymn, dopmyna bepnysm,




Nunukarop

Kon
JOCTHKEHUS OneHouHbIE CpECTBA
MHAMKATOpa
KOMIIETCHIINH
HAWBEPOSATHEHIIIEe YHCIO TMOSBICHUN COOBITHS A B
cxeme bepnymnu.
25. TIpubmmkenHsie popmyiiel B cxeme beprymm.
OIIK-1.2 Pemraer crannaprusle | IIpumepnsie npakmuueckue 3a0anus 011 IK3AMEHO08:

npodeccuoHaIbHbIE
3a7a49u
MPUMEHEHHEM
0OIIIENHKEHEPHBIX
3HAHUH

C

1. Pemmuts marpuunoe ypaBHenue X+3(A-B)=4C, rue

1 3 3 8 8 6
A= B= C=
-2 -4 -7 5 -3 9
2. PemuTh cucTeMBI JIMHEHHBIX anreOpanyecKux

ypaBHeHHi 1o popmynam Kpamepa, MaTpUIHBIM METOJIOM,
merozoM ["aycca:

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

3. JlaHbl KOOPJIMHATHI BEPILIMH MUPAMHUIbI Ak A4, .

A(1;3;6), 4,(22;1), 4;(-1;01), 4,(—4:6;-3)

" Haiiru:
1) nnuny pedpa 4y 2) yron Mexnay pedbpamu Ady gy
AA, .
3) yron mexay pedbpom Ad g I'PaHbBIO A1A2A3; 4)
A A A .

IJI0ILAIb TPaHU 5) o0BeM IHpPaMUIBL.

4. B Ttpeyronbauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5)
HAWTH JJIMHY BBICOTHI U3 BEPIIUHBI A.

5. Hanmcarb kaHOHHYECKUE U TAPAMETPUUECKHUE
ypaBHEHUS MPSMOU, TPOXoasIen yepe3 Touku M(2,1,-
1) u K(3,3,-1).

6. CocCTaBHUTh ypaBHEHHUE IUIOCKOCTH, TPOXOJAIICH Uepes
touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. [oxa3atrb, 4TO IpsIMbIC MTapaJlIeIbHBIL:

x+y—z=0
x+2 y-1 =z
3 :j:TH x—y—-5z-8=0

8. Berunciure npeaensl:

4 .
a) lim 1+4)2c X - 6) lim 3x arcsm%x . B) lirnx/2x— —\B_
xoo x +3x° 4+ 2x x>0 COS X —COS~ X x>3 x=3

9] dy 9] 4x—x?
9. Haiiure d_ it QyHKIUN: a) y=e . 0)
X
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x=ctg2t,
y = In(sin 2¢).

.\28
10. Bemuncoure: (1-)”.
11. Haiitu HeonpeqeEHHBI MHTETpa:

a).fsin3x-c055xdx,6)I(l—C.OSX)2 dx.B) I(2x+5)-exdx.
X —Ssmx

J20
J- xdx '
2 \/X2+5

13. Haiitn momans ¢Gurypsl, OorpaHUYECHHON JTUHUSIMH:

12. BpIunCIUTh ONpPEEIIEHHBIN HHTErpal

x=4, y2=4x.

14.Tlpu  nmocraBke ¢ 3aBoga Ha  0a3zy 1000
PagUONPUEMHUKOB, ¥ 55 BBILIIM U3 CTpoA Jiamnbsl. Haiitu
BEPOSITHOCTh TOTO, YTO B3ATHI HayAauy NPUEMHUK OyneT
HCIIPaBHBIM.

15. IlppuHuMaeM BEPOSATHOCTH POXKACHUS MaJIbuHKa U
J€BOYKHU paBHBIMHU. HallTu BEPOATHOCTBH TOTO, 4YTO CPEAU

10 HOBOPOXKAEHHBIX 6 OKAXKYTCSI MAJIbYMKAMHU.

OIIK-1.3

[Ipumensier MeToabI
MOJIETTUPOBAHUS U
MaTeMaTHYECKOTO
aHaIWu3a JIst
peleHus 3aaa4
TEOPETUYECKOTO U
MPUKIATHOTO
Xapakrepa

Ilpumepnvle npuxknaonvle 3a0auu u 3a0aHUA
3agauya 1. [IpoBepuTs, J1eXkKaT 1M TOUKU A(l; 0; 1) ,
B(4; 4; 6), C(2:2:3) D(10;14;17) B OJIHOM TIOCKOCTH.
3anaua 2. [Ipy NOCTpOCHUHN BUCSIYETO MOCTA YEPE3 PEUKY
«Tuxas» U BBISCHEHUH HAJIC)KHOCTH COOPYKEHUS,
CTYIEHTBI CTPOMOTPSIa CTONIKHYIIHUCH C PEIICHUEM
CHEAYIOLIEH 3a0a4u:

Tpoc, moJABEMIEHHBIN 3a 1Ba KOHIIA HA OJMHAKOBOM
BBICOTE, UMEET popMy Ayru napabdossl. PaccTosiHue Mexy
TOYKaMU KperuieHus: paBHo 24 m. ['my6una mporuba tpoca
Ha PacCTOSIHUM 3 M OT TOUKM KperuieHus pasHa 40 cm.
Onpenenutsb r1yOuHY Mporubda Tpoca MmocepeanHe MEXIY
KpETUICHUSIMH.

3apaua 3. Haiitu paboTy cuiisl F=(1;25)
AJIEKTPOCTATUYECKOTO TOJIS, TI0 IePEMEIICHHIO

M, =(0;4;2)

ANEKTPUYECKOTO 3apsiia U3 TOUKH ~ | B TOUKY
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M,=(4;,7;4)

. X—COSXx

lim———

3ananue 4. [lokaxute, 4TO MpeEn ** X +C0SX HE MOMKET
OBITH BBIYUCIICH MO TipaBuiy Jlonuramns. Haiinure aToT

MpeaeI JPYruM CIiocoOoMm.

3ananme 5. 3aBUCUMOCTb IYTH OT BPEMEHU MPHU
MPSIMOJIMHEHHOM JBM)KCHUU TOYKHU 3a]1a€TCsl ypaBHEHHUEM

1
s=§t3+2t2—3,r/:[e S-TyThb BM, a [ BpeMs B C.

Brrunciinte ee CkopocTh M YCKOPSHHUE B MOMEHT BPEMEHHU
t=A4c.

3agauya 6. B napke aTtTpakunoHoB ropoaa N ouH U3
OTPE3KOB TPACKTOPUH JIBUKEHUS 110€3/1a B
«AMEpPUKAHCKUX TOpKax» MPeICTaBIsAET cOO0M

CHHYCOMTY: s(t) = Asin(wt+ ¢,)

HU3BCCTHBIC YHCIIaA.

,Tne A, pou @ —

OnpenenuTts yroyl HakJIOHa K TOPU30HTY TOCETUTENS
aTTpakuuoHa J[. B MOMEHT BPEMEHH | €ro IBUKECHHUS 110
3TOMY OTPE3KY.

3aganue 7. [logymaiite, c HOMOLIBIO CPEJICTB KAKOIO
paszena MaTeMaTUKU MOYKHO PELIUTH CIEAYIOLIYIO 3a1a4y.

«/1nst yOopku cHera Ha yJauIllaX ropoja UCIOIb3yITCs
cHeroy0opouHble MamuHbl. OHU pabOTaIOT B TEUCHUE
CBETJIOTO BPEMEHU CYTOK ¢ 6 710 18 yacoB ¢ mOCTOSIHHOM
CKOpOCThIO yOopku cHera 400 (v’/4). M3sMeHeHne 06beMa
CHeTa, BBINAJAIONIETO HA YIIUIBI TOPOJia B TOPOJIE B

TECYCHHUEC CYTOK, MOKHO OIIMCATh

ds 2
— =120 - 5¢ 4 S{rj

ypaBHEHHUEM dt rjie — 06beM cHera (B M),
BBINIABILETO 3a Bpems (B yacax), 0 £7£24. B momenT
Bpemenn! =0 Ha ynuiax ropoaa jexur 1000 M® CHera.
VYCcTaHOBHTE COOTBETCTBUE MEXKIy BPEMEHEM f U 00BEMOM

S{I].»

CHera, JISKAIero Ha yJIuIax ropoja

CocraBbTe MAaTCMaTUYICCKYI0 MOJICIIb 9TOH 3aJa4u U
pemmTe e€.




0) Ilopsanok nmpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIMHU, IOKA3ATEJIN U KPUTEPUH
OlleHUBAHMS:

[IpomexxyTouHasi aTTecTanus IO JACHUIUTMHE «MaremaTnka» BKIIOYaeT TEOPETUYCCKHE
BOTIPOCHI, TIO3BOJISIONIHE OLEHUTh YPOBEHb YCBOCHHS O0YYAIOIIMMHUCS 3HAHHUN, U TPAKTHYECKHE
3aJ[aHUs, BBISIBIISIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHUH | BIIaJICHUH, POBOAUTCS B (hopMe
sk3ameHa (1 u 2 cemectp).

DK3aMeH 10 JIaHHOHW JUCIUIUTHE TPOBOIUTCS B YCTHOUM (hopMe 1O SK3aMEHAIIMOHHBIM OMIIeTaMm,
KQKJIBIH M3 KOTOPBIX BKIIOUAET 2 TEOPETHUECKUX BOMPOCA M JIBA MPAKTUICCKUX 3aIaHUs.

Iloxa3zarenau u KPUTECPUHA OLICHUBAHHUA IK3aME€HA:

— Ha OICHKY «OTJIMYHO» — OOYYalOIUiics JEMOHCTPHPYET BBICOKUH  YpOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIMI, BCECTOPOHHEE, CHCTEMAaTHYECKOEe M TIIYyOOKOE 3HAHHE
ydeOHOrOo Marepuana, CBOOOIHO BBIMONHAET MPAKTHUYECKUE 3aJaHMs, CBOOOJHO OMEPHPYET
3HAHWSIMH, YMEHHUSIMH, IPUMEHSET UX B CUTYAIUSX TTOBBIIICHHOM CI0KHOCTH.

— Ha OULEHKY «X0pomo» — oOydJaromwuiics JEMOHCTPUPYET CpPEAHHUH  YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAaIOTCS
HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyAHEHHUs NpU AaHAJUTHUECKUX OINepanusx,
NIEPEHOCE 3HAaHUI U YMEHMI Ha HOBbIE, HECTAHAAPTHBIE CUTYaLIUU.

— Ha OILICHKY «Y/AOBJIETBOPUTEJbHO» — O0ydYaroImUica 1EMOHCTPUPYET MOPOTOBBIM ypPOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIIMI: B XOZle KOHTPOJIbHBIX MEPONPUITUNA JOMYCKAIOTCS OMIMOKH,
MPOSIBIISIETCS. OTCYTCTBHE OTIENBHBIX 3HAHUM, YMEHHI, HAaBBHIKOB, O0YYAIOUIUIICS HCIBITHIBACT
3HAUUTENBHBIE 3aTPYJHEHUS MPU OMEPUPOBAHUU 3HAHUSIMU M YMEHHSIMH TIPHU MX IEPEHOCE Ha
HOBBIE CUTYallUH.

— Ha OLICHKY «HeY/10BJIeTBOPUTEIbLHO»— 00yJalomuics IeMOHCTpUpYeT 3HaHus He 6onee 20%
TEOPETUYECKOr0 MaTepHala, JOIMYyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHbIC HABBIKM PELICHUS MPOCTHIX 33a7a4 MM HE MOXKET I0Ka3aTh 3HAHUS Jake Ha
YPOBHE BOCTIPOU3BENICHUS U OOBSICHEHHS HH(OPMAIIHH.



