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3aB. Kadeapoit ®u3ukH, KaH]. 1eJ1. HayK M.B. Apkymuc




JIner akryanuzanuu paéodeil mporpaMMsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapsl [IpuknagHoi MaTeMaTUKu U UHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapsl [IpuknagHol MaTeMaTUKU U UHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapel [IpukinaaHoit MaTeMaTuku U HHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kageapsl [IpUKIaaHON MaTeMaTHKU U HHHOPMATUKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecmMoTpeHa, o0cyxeHa u ogoopena st peanuszanuu B 2026 - 2027
yaeOHOM To/Ty Ha 3acefanuu kadeapesl [lpuknagHoi MaTeMaTuku U HHHOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bexos




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

Lenstmu ocBOeHUS AUCUMILTUHBI «MaTteMaTuka» sSBISIOTCA: O3HAKOMUTH 00y4aeMbIX ¢
OCHOBHBIMHM TOHSITHUSIMA M METOJAMH BBICIIEM MaTEMaTHUKH, CO3JaTh TEOPETHUUECKYI0 U
MPAKTUYECKYI0 0a3y MOJITOTOBKU CIIELUATNCTOB K JI€ATEIbHOCTH, CBA3aHHOM C UCCIIEIOBAHUEM,
pa3pabOTKON M TEXHOJOTHUAMH MPOLECCOB IMOIMYUYEHHUSI METAJJIOB U CIUIABOB, METAUIMYECKHUX
u3Jlenuii TpedyeMoro KayecTBa, 1 OCHOBAHHBIX Ha MPUMEHEHUH MaTEeMaTHYeCKOTo aHaiu3a U
MOJCIIUPOBAHUS.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Hucnummaa Martematuka BXOOUT B 00s3aTenbyl0 4YacTh Yy4eOHOTO IUTaHA
00pa3oBaTeNbHOI MPOrPaMMBI.

JUis ~ w3ydeHUs  TUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHS,  BIIAJCHUS),
c(hOpMHUPOBAHHBIE B PE3YyJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

JucuuruinHa MaremaTtuka BXOAUT B 0a30BYI0 YacTh y4eOHOro IutaHa oOpa3oBaTeIbHON
porpaMmsl. M3yuenue qucuIuinHbl 6a3upyeTcs Ha IIKOJIbHOM Kypce MaTeMaTHUKH.

3HaHus (YMEHMs, BJIQJCHUs), [TOJIyYEHHbIE [IPU U3YYEHUU JAAHHON JAMCLUUIUIMHBI OyAyT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

MaremaTHueckuil aHau3

dusuka

dusnueckas XuMus

Amnanu3 uyuciioBoit nHpopMaLun

[InanupoBaHue dKCIEpUMEHTA

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbpTare ocBoeHUS AMCUUIUIMHBI (Moyisl) «MaTeMaTHkay 00ydarouuiics 10KeH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIUSMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 Cmocoben pemaTh 3amaud MpodecCUOHATBHOM AESTEIHHOCTH, MPUMEHSISI METObI
MOJIEJTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOIIIEMH)KEHEPHBIE 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTecTBEeHHOHAy4YHbIE 3aKOHbl M NPHUHIMIBI IPH PEIICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemaer crannmaptHele mnpodeccCHOHaNbHBIE 3aJaud C MPUMEHEHUEM
OOIEHH)KEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHseT MeTOnbl MOJENMPOBAHMS M MATEMAaTHYECKOIO aHaiuu3a I
peLIeHNs 3a/1a4 TEOPETUUECKOI0 M MPUKJIATHOTO XapaKTepa




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0wast Tpy10EMKOCTb JAUCLUUIUIMHBI COCTABISIET / 3a4€THBIX €AMHHUI 252 akaj. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padora — 19,5 akaz. yacos:
—ayaurtopHas — 14 akaj. 4acos;

— BHEAyIUTOpHAs — 5,5 akaJl. 4acoB;

— caMocTosiTenbHas pabora — 215,1 akan. 4acos;
— B (hopMe MpakTUIECKOi moaroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K hKk3ameny — 17,4 akan. gac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas = =
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
Pasnen/ Tema 3 (B axaz. acax) & E‘ Brn . KOHTPOIIA Kon
> 3 © | camocTosITENBHOM |  yCIIeBAEMOCTH U
JUCLUTUTAHBI N E o« . | kommerenun
Q & paboTsl MIPOMEKYTOYHOM
na6. | mpakr. | € 8
Jlek. ’ = aTTecTaluu
3aH. 3aH. O =
1. Jluneiinas anrebpa
1.1 Martpwurrsr u - IIOATOTOBKA K
E{é%ii;i?eﬂﬂ- Ha, - BL?JSJ?:::I/)II(; KP KP Nel OIK-1.1,
5 05 0,500,311 | 20 ° OIK-1.2,
Matpuuamu. Beramncnenue Nel, KOHCYJIbTUPOBAaHUE
OIIK-1.3
onpenenutens. OOpaTHas - I3y4UcHHE
MaTpHia 1 JIUTEPATYPHI.
1.2 Cucrembl JIMHEHHBIX - IOATOTOBKA K
i smomeme KP|  KP Mol OIK-L1,
A ' 05 0,5/0,411 | 20 y OTTK-1.2,
Crioco0sr pernenus Nel, KOHCYITBTHPOBAHHUE, OITK-1.3
CJIAY. - U3y4YeHHE '
Uccnenosanme CJIAY. JUTEPaTyPBI.
Hroro no pazaeny 1 1/0,74 | 40
2. Beenenue B
MaTEeMaTHYECKUI aHaTIu3
- MOJITOTOBKA K
ilolc ezioBare. bHocE/IpemJI - BLIBHK(fa}I\;[::I/}IIE’: KP ONR-1.1,
oot o e i 05 05 | 20 ol KP Nel OIIK-1.2,
PeAcil SYHIII ol 0 OIK-1.3
MepEMEHHON - U3y4ucHHE
1 JIATEPaTypPHIL.
- OATOTOBKA K
2.2 HenpepsiBaocTs ) B;Js;:::gé KP OIIK-1.1,
(hyHKIHH OJIHOI 0,5 0,5 15 KP Nel OIIK-1.2,
. Nel,
MepeMeHHOM OIIK-1.3
- U3y4eHue
JIATEPaTyphL.
HWroro no pazaemy 1 1 35
3. HubdepennuanbHoe
ucumucineHne (QYHKIMU OIHOH
MIEPEMEHHON




3.1 3amaun, mpUBOSIIKE K
MOHSTHIO  TIPOU3BOJHOM.
Omnpenenenne
MPOM3BOJHON (PyHKIMH B
touke. Juddepenuuman,
€ro TEOMETPUYECKHH
cMmbIch ['eomeTprdeckuii n
MeXaHHYECKUH CMBICI
mpousBogHoi.  [lpaBmma
mupQepeHIupoBaHnus U
TabJIHIIA IPOU3BOIHBIX.

0,5

0,5/0,251

12

- IIOJITOTOBKA K
JK3aMEHY,
- BeinoHeHue KP
Nel,
- U3y4YEeHHE
JUTEePaTypPHI.

KP Nel

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.2 IlpomsBogHele W
U depeHIInabl BRICITUX
HOPSIKOB. Ocuosuere| 1
TEOPEMBI
JudhepeHIaIbHOro
WCUYHCIICHHSI: TEOPEeMBI
®epma, Ponns, Jlarpanxa,
Kommu. ®opmyna Teitnopa.
dopmyna Teiinopa.
IIpumenenne
IPOU3BOHBIX pu
BBIUMCIICHHH  TMPEHEJIOB.
IIpaBuno Jlonurans.
HWccnenoBanne QyHkumii ¢
HIOMOIIIBIO

MU PepeHIInaTEHOTO

0,5

0,5/0,251

12

- TIOJITOTOBKA K
JK3aMEHY,
- BeinoHeHue KP
Nel,
- U3y4YeHHe
JUTEPaTypPHI.

KP Ne 1
Koncynprammm

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hroro no pazneny

1/0,5U1

24

4. VnTerpanbHOE HCUUCICHUE
(YHKIMHU OJIHOH MEpeMEHHO

4.1 ITepBooOpazHast
GbyHKIMS.
Heonpenenennsplit
UHTETpaJl U €ro OCHOBHBIE
CBOMCTBA. Tabnuma
HEOoNpeJeTIeHHbIX
UHTErPAJIOB OT OCHOBHBIX
3NIEMEHTApHBIX (YHKIUH.
OcHOBHbIE METOIbI
UHTETPUPOBaHUS. MeTob
HETOCPEACTBEHHOTO 1
HMHTETPUPOBAHUS.
WNuTerpupoBanue 3ameHOI
MIEPEMEHHON M TI0 YacTsM.
OcCHOBHEIE METO/IBI
HUHTETPUPOBAHUS.
WNuTerpuposanue
TPUTOHOMETPHUYECKUX
BbIPaKEHUH.
Hnrerpuposanue
UPPALMOHAIBHBIX

0,5

2/0,51

10

- TIOJITOTOBKA K
JK3aMEHY,
- BeinoHeHue KP
Nel,
- U3y4YeHHe
JUTEPaTyPHI.

- KOHCYJIbTalluu
-KP Ne 1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




4.2 OnpeneneHHblit

HHTETpall. 3ajgaya
BBIYKCIIEHHUS IO A1
KPHMBOJIMHEMHON Tpanenuu
u JpyTHe 3a/1a4H,
TNPUBOMSAIINE K TOHATHIO
- IOATOTOBKA K
OTIpEeJICICHHOTO K3AMCH
MHTerpaa. Popmyra BI;IHOJ'IHCHI/}IIé KP KOHCYJIbTallMH OIK-1.1,
Hpiotona-JleiGHua. 05 10,51 | 12 yaBTan OIK-1.2,
. Nel, - KP Nel
CBolicTBa OIPEAEIEHHOTO OIIK-1.3
- U3y4YcHHE
HHTErpaa.
C JIATEPaTypPhIL.
YIIIECTBOBAHUE
nepBooOpa3Hoi
HEMPepbIBHONW  (DYHKIIMH.
3amMeHa TEepeMEeHHOH U
HUHTETPUPOBaHKE mo
gacTsM. HecoOGcTBeHHBIE
HWroro no pazneny 1 3/11 22
5. DneMeHTBl  BEKTOpHOMU
anreOppl W aHATUTHYSCKOU
TEOMETPHH
- IOATOTOBKA K
5.1 TIlomstue BeKTOpA. 31i13aMeH
CkansipHOE, BEKTOpPHOE M ) BLIHOJIHeHI/)IIé Kp OIlK-1.1,
CMEIIaHHOE NPOU3BEICHUE 0,5 0,5 18 KP Ne 1 OIIK-1.2,
Nel,
BekTopoB. [IpuMeHeHue k OIlK-1.3
- U3y4YcHHE
BBIYKCIIEHHSIM.
JIATEPaTyphI.
- MOJITOTOBKA K
5.2 AmnanuTHueckas 31?3aMeH
TEOMETpHs Ha TUIOCKOCTH. _ BbIHOJ'IHeHI/IyE’) KP OIIK-1.1,
AHanutnueckas 0,5 0,5 18 KP Ne 1 OIIK-1.2,
Nel,
TeOMETpHS B OIlK-1.3
- U3yUeHHe
MPOCTPAHCTBE.
JIUTEPATYPHI.
Hroro no pazaeny 1 1 36
6. Knaccuueckass — Teopust
BEPOSTHOCTEN
- MOJITOTOBKA K
9K3aMeH
6.1 DrneMeHTI - BbIHOJ'IHeHI/IyE’) KP | KOHCYIBTUPOBaHUE OINK-1.1,
KOMGUHATOPHKH 0.5 0,5/0,51 | 20 Nel YKP .N'El OIK-1.2,
PHIC. = * OIK-1.3
- U3yUeHHe
JIUTEPATYPHI.
6.2 Kiaccuueckoe
[TOHSITHE BEPOSATHOCTH.
CryuaiiHsie COOBITHSL.
OCHOBHEIE ITOHSITHSL.
Anrebpa COOBITHI.
Knaccuueckoe,
- MOJITOTOBKA K
reOMETPHYECKOE u SK3AMOH
CTATHCTHHCCKOC BBIHOHHCHI/}I/é KP | xoHCYyABRTHpOBAHHUE OIIK-1.1,
onpe/ienenus 0,5 0,5/0,51 | 38,1 YAIbTHD OIK-1.2,
Nel, KP Ne 1
BEPOSITHOCTH. OIIK-1.3
A - U3yveHHe
KCHOMaTHKa TEOPUH
. JIUTEPATYPHI.
BeposiTHOCTEH.  Teopembl
CIIOEHUSI U YMHOKCHHSI.
VYcioBHass  BEpPOSTHOCTD.
dopmyna MTOJTHOM
BEPOSITHOCTH U (Qopmyra
Baiieca. Cxema bepnyiy,
Wroro no paspeny 1 1/11 58,1
Uroro 3a cemectp 8/3,21 |215,1 DK3aMeH
Hroro no nuciuminHe 6 8/3,21 |215,1 JK3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTUHN

1. TpaguuuonHble oOpa3oBaTenbHble TexHOJNOrMU. OpraHuzanus 00pa30BATENBHOIO
npouecca, MNpeAnojaraeT MpsAMYI0 TPaHCISIIUIO 3HAHUW OT NpenojaBarenss K CTYIAEHTY
(MpenMyIEeCTBEHHO Ha OCHOBE O0bSICHUTENIbHO-WIIITFOCTPATUBHBIX METOI0B 00yueHMs ). YueOHas
JESTENIbHOCTD CTYJI€HTa HOCUT B TAKUX YCIOBHSX, KaK IIPAaBUJIO, PEIIPOAYKTUBHBIN XapaKTep.

®opMbI yUeOHBIX 3aHATHH:

-  uWHQOpPMALMOHHAS JIEKIHs — [OCIEAOBAaTeNIbHOEC M3JIOKEHHE Marepuaia B
JUCLUIUITMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPAKTUUYECKOE 3aHSTHE, IOCBALIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHUHN U HABBIKOB 110
IPEIOKEHHOMY aJITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpazoBaTENBHBIN MPOLECC IOCTPOCH B
COOTBETCTBUHM C QJITOPUTMOM IO3TAIHOTO pelIeHHs MpOOJEeMHOM 3aaud WM BBITOJIHEHMS
yuebHoro 3aganus. [Ipoekt npennosaraeT COBMECTHYIO Y4€OHO-1103HABATEIbHYIO AESTEIbHOCTD
IpYyMIIbl CTYJEHTOB, HAIIPABJICHHYIO Ha BbIpaOOTKY KOHLIENIUH, YCTAaHOBJIEHUE 1ieNeil u 3aaay,
(GOpMyJIUPOBKY O0KHJAEMBIX pPE3YyJIbTATOB, OINPEAEICHUE NPUHIUIIOB U METOIUK pEIICHUs
IIOCTaBJIEHHBIX 3ajJ]ay, IUIAHUPOBAaHME Xo0ja paboThl, MOUCK JOCTYNHBIX M ONTHUMAJIbHBIX
pPECYPCOB, TOATAIHYIO peaM3alliio IUIaHa Pa0OThI, MPE3EHTALHUIO PE3yJIbTaTOB pPabOTHI, HX
ocMbIcieHue U peduexcuto. [IpumeHseTcst B OCHOBHOM JUTsl Iepexojia KOMIIETEHIIMH Ha YPOBEHb
BJIQ/ICHUS.

OcCHOBHbIE TUIIBI IPUMEHAEMBIX HAMH B 00pa30BaTE/IbHON 1€ATEIILHOCTH IIPOCKTOB:

HccnenoBaTenbCKUil MPOEKT — CTPYKTypa NpuOIMmKeHa K QopMmary HaydHOTO
UCCIIEIOBaHMs  (JJOKA3aTeNbCTBO AKTYaJIbHOCTH TEMBbI, ONIpEeAeieHHEe Hay4yHOH NpoOseMsl,
npeaMera M oOBEKTa HCCIIENOBaHMS, IeJied W 3a/ad, METOJOB, WCTOYHUKOB, BBIABU)KECHHE
TUNOTe3bl, 0000IIeHNE Pe3ysbTaTOB, BBIBOJBI, 0003Hau€HHE HOBBIX MpoOiem). PesynbTarom
ABIIseTCs yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHOM IPOrpaMMBI.

TBOpYecKuil NPOEKT, MPEANOIaratolil B OTJIMYUE OT IPEIBIAYILEr0, KOHEYHBIN IPOAYKT
B CJIEAYIOIIMX BapuUaHTaxX — ra3era K MCTOPUYECKU 3HAUMMOMY «MaTeMaTHYECKOMY» COOBITHIO
(mpazgHuk yucna «Ilu» u T.1.); «MareMaTuyeckas» OTKPBITKA (CBOEro poja y4yeOHas Kapra,
TOJIbKO HEPOPMATIBLHO, KpacoOuHO 0(hopMIIEHHAs; BUJICOPOJIHK «S1 Haydy Bac pemaTh ...» U T.I1.

NudopmaninonHbpli  1poekT — yuyeOHO-TIO3HaBaTellbHAs JESITENbHOCTh C  SIPKO
BBIpa)KEHHON IBPUCTUYECKOM HANPaBIEHHOCTHIO (MIOMCK, OTOOP U CUCTeMaTH3alMst HH(popMaIiuu
0 KaKOM-TO OOBEKTE, O3HAKOMJICHHE YYaCTHHUKOB IPOEKTa C 3TOW MH(poOpMaluel, ee aHaIu3 u
00o011eH1Ee U, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY MPUIIOKEHHIO).

4. "npopManimoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTeIbHble TEXHOJOruU. Opranuzanus
00pa3oBaTeNLHOrO Mpollecca C MPUMEHEHHEM CIHEeNHATU3UPOBAHHBIX MPOIPAMMHBIX Cpel H

TEXHUYECKUX CPEACTB paboThl ¢ wuHpopmanueil (MHOOPMAIMOHHYIO Cpely YHHUBEPCUTETa
MOO/JIYC MOODLE).

6 YueOHO-MeTOqUUECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeACHHS POMEKYTOYHOM aTTeCTAMHI
IIpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUTTIMHBI (MOYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. [llunaues, B. C. Briciras maremaruka : yaueouuk / B.C. IllumaueB. — Mocksa :



NH®PA-M, 2019. — 479 c¢. — (Bericuiee obpa3oBanue). — WwWw.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (mata oOpamenus: 11.05.2021). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

2. Maremaruka : yueoHoe nmocooue / FO. M. [lanunos, JI. H. XKyp6enko, I'. A. Hukonosa
[1 np.] ; mox pen. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mocksa : UHO®PA-M, 2019. — 496 c.
— (Bpicmiee obpazoBanue: bakanaBpuar). - ISBN 978-5-16-010118-7. - TekcT : 31eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/989799 (mara obpamenus: 11.05.2021). — Peskum
JIOCTYTIA: MO TIOIHCKE.

0) lomotHuTe/ILHASI JTUTEPaTypa:

1. Marematuka B mpuMepax M 3amadax . yde06. mocobme / O.M. [errsapesa, JI.H.
XKypbenko, I'.A. Huxonona, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 c. — (Bwicmiee oOpaszoBanue: bakamaBpmar). - ISBN 978-5-16-011256-5. - Tekcr
anexktponnbii. - URL: https://znanium.com/catalog/product/989802 (maTa oOparieHus:
11.05.2021). — Peskum jocTyIa: 1o MOITHCKE.

2. ®uxrteHrosll, I'. M. OCHOBBI MAaTEMaTHYECKOTO aHajIK3a : yueOHUK : B 2 yactax / ['. M.
Ouxrtenronsll. — 11-e uzn., crep. — Caunkr-IlerepOypr : Jlans, [6.1.]. — Yacts 1 —2019. — 444
c. — ISBN 978-5-8114-0190-1. — Tekcr : anektpoHHslii // JIaHb : 3eKTPOHHO-OUOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/112051 (mara ob6pamenus: 11.05.2021). —
Pexwum noctyma: st aBTOpH3. OIB30BATENCH.

3. ®uxrtenroibil, ['. M. OCHOBBI MATEMAaTHYECKOTO aHAIN3a © yu4eOHUK : B 2 yacTsax / . M.
Ouxrtenronsll. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6.1.]. — Yacts 2—2019. — 464
c. — ISBN 978-5-8114-0191-8. — Tekcr : anekTpoHHbI# // JaHb : 31eKTPOHHO-OMOIMOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/115730  (mara oGpamenus: 11.05.2021). —
Pexum nocrtyma: ans aBTOpH3. MOJIb30BATENCH.

4. Illumages, B. C. 3agaunuk 1o BeICHIeH Marematuke . ydeOHoe mocooue / B. C.
[MunayeB. — 10-e u3a., crep. — MockBa | UHOPA-M, 2020. — 304 c. — (Bsicuee
obpazoBanme). - ISBN 978-5-16-010071-5. - Tekcr : omekrponnbii. - URL:
https://znanium.com/catalog/product/1042456  (mara o6pamenus: 11.05.2021). — Pexum

TOCTVUTTA® TTIO TINTITIMIACK A

B) MeTroauyeckue ykasaHus:

1. I'paueBa, JI.A. DieMeHTHI JINHEHHOH anreOppl, BEKTOPHON alireOphl M aHAIUTHYECKOM
reomerpun: YdueOHoe ocodue. - Marautoropck: 'OY BITO «MI'TY um. .. Hocosay, 2010 —
63 c.

2. Makcumenko, M.A. CoObITHS 1 BepOATHOCTh. YacTh 2: MeTo. yka3. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanue I[10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Windows 7

Professional(ms  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off'lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional

7Zip cB000JIHO pacnpoctpansemoe [10 0ECCPOYHO
Bpaysep Yandex [cBoGomHo pacnpocrpansemoe I10 0eccpoyHO



https://znanium.com/catalog/product/990716
https://znanium.com/catalog/product/989799
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/1042456

MS Office 2003

. Ne 135 o1 17.09.2007 6eccpouHO
Professional

IIpodeccnonanbHbie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchplIKa
[Touckosas cuctema Axagemus Google (Google URL: https://scholar.qoogle.ru/
Scholar)
HanmonanpHas UH(POPMAIIMOHHO-

aHajguTHdeckas cucreMa — Poccuiickuit uanexc|URL: https://elibrary.ru/project risc.asp
HayuHoro rmurtuposanus (PMHIL)
DnekTpoHHbIe pecypchl onbanoreku MI'TY um.
I''1. HocoBa
MexayHapoiHas HAyKOMETpUYECKast
pedeparuBHas M IOJHOTEKCTOBas Gasa manubix |Nttp://webofscience.com
HayyHbIx u3ganui «Web of science»
MexayHapoiHas pedeparuBHas u
MMOJIHOTEKCTOBAs cOpaBoYHas 0a3a JaHHBIX
Mexnaynaponnasi pedeparuBHas 0aza JaHHBIX
10 YUCTOM ¥ IpUKIagHoM MmatemaTtuke ZbMATH
9 MaTepHaJIbHO-TEXHHYECKOe o0ecnevyeHne JUCIHILITHHBI (MOaYJIsl)

http://magtu.ru:8085/marcweb?2/Default.asp

http://scopus.com

http://zbmath.org/

MarepuanbHO-TEXHHUECKOE 00ecIeueHNe JUCIUTUINHBI BKITIOUACT:

MarepuanbHO-TEXHHUECKOE 00ecIieueHre AUCIUTUINHBI BKITIOUACT:

VY4ebHble ayJUTOPUN [Tl IPOBEACHUSI 3aHATHH JIEKIIUOHHOTO THIIA.

Jlocka, MylIbTUMEUNHBIN IPOEKTOP, JKPaH.

VY4yeOHble ayaUTOpPUM JJIs1 TNpPOBEACHUS JAOOPAaTOPHBIX 3aHATHH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAINH, TEKYIIETO KOHTPOJIS H IIPOMEXYTOYHOMN aTTECTaIlHH.

[TepconanbHblie KommbloTepsl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ 10CTYIIOM
B 2JICKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTENbHYIO Cpey YHHBEPCHUTETA.

Kommiiekc TeCTOBBIX 3aJaHMi JJIs1 HPOBEAEHUS PYOEKHOrO U IMPOMEKYTOYHOIO
KOHTPOJISI.

[Tomerienus 11t caMOCTOSATENLHON pabOThI 00yYarOIIUXCSL.

[MepconanbHbie KOMITBIOTEPHI ¢ akeTom MS Office, Beixogom B IHTEpHET 1 ¢ 10CTyIOM
B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHUTETA.

[Momemennst Uit  XpaHeHUs ¥ TPOPHUIAKTHYECKOTO OOCTYXHBAHUS Y4eOHOTO
000pyIOBaHUS.

Ixadsr ams XxpaHeHHUs] yaeOHO-METOJMYECKO JOKYMEHTAINH, YIeOHOTO 000PYA0BaHHS
U yueOHO-HaTJISAHBIX TOCOOUH.

INPUJIOXEHHE 1

Ilpumepnwlii 6apuanm KOHMPOILHOU PadOMbl
KP Nel

1. Boruuciaurts ONMpCACIINTCIIN:

1 3 1
5 -2 -1 2 2
a) 3 2 : 6) 3 -2 5.

X +3x,+x,=0
— X, +2x, +2x,=-3

. . 3%, —2x, +5x; =2
2. Pemmuth cucteMy ypaBHeHH MeTooM Kpamepa: .


https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/
http://scopus.com/
http://zbmath.org/

(—1 2} (5 —2)
3. anbl MaTpuisl A= 7 =3) yuB=\3 2 Haiiure marpuny A- B,

A(-1-10) B(31:6) C(0::2) D(6:4:7)

4. JlaHBI TOYKH . Haiinure:

a) koopuuHathl Bektopos (A u CB.
6) ckamsipHoe npoussegenne CA -CB 4 yron mexay Bekropamu CA u CB.
B) BekTOopHOE npousseaenne BD X CD;

') 00bEM TUPAMU/TBI ABCD :

€) YpaBHEHHE MPSIMOU AC

5. BBIUHACIUTE TIPEJIEIIbL:

3 2 _ _ _ . tgnx
lim % 42r3x + 2X lim (x 7Z(x f)(x 4) lim 9
1. =2 x?-x-6 3. > 5x*—x?+11 5. *2(X+2)
E 1
lim@—4x)3 lim xctg 5x lim 3*1
x—0 4, x>0 6. x>0
6. MccienoBaTh Ha HEMPEPHIBHOCTH (PYHKITUIO
f(x) :{X_semu x<0
5% ecmu x20
7. Halinute nepByio MPOU3BOAHYIO OT (QYHKLMIL:
X=1-25t", _X-Bx+2 3
a) y = arccos 5t + 7, 6) y= X-COS3X’ B) y= 2+ 2x+1 09, X+
y =5 _2arctg(4x? + 3x)
T) :
8. CocraBbTe ypaBHEHHUS KacaTeIbHON K KPUBOM Xy =4 B TOUKE X =1 .

y=+vx*+8 X:1,09'

9.  Beruucnaure mpuOIMIKEHHO npu

lim cos 4x —1.
x—0 (e4x _1)2

10. Beraucnure npeaen no npasuiy Jlonurans

11. BerauciauTe HeonpeaeIeHHbIE UHTETPAIIbI




1) j(1+tg23x)dx; 2) Imdx 3)J'arcsin 5xdx;

12. BoruncnuTe onpeneieHHble HHTETPaibl

1 2 4,5
(1—sin 2x)*dx * _[ X1

1) ; 2)£e oy vl

Oy [N

13.. Haiingure 1utomaau ¢Guryp, orpaHHuEHHBIX JUHUAME. B 3amade (0) mpu mocTpoeHUH JTMHUN
BOCIIOJIb3YHTECh TAONMUIEH BaKHEHIITNX KPUBBIX B MOJSIPHOM CUCTEME KOOPIMHAT:

_ _7_ 2 _
a) xy—6, X+Yy 7_0; 6 P =2c0s2¢
14. BeruucnuTh HECOOCTBEHHBIN HHTETPAT WK YCTAHOBUTH €TI0 PACXOAMMOCTD:

TXBe—XAdX TL
N R & e

15. 1o MumieHn npou3BOAUTCA TpU BIcTpena. PaccMatpuBatorcs coobitus A, B, C — nonananue
IIpU NIEPBOM, BTOPOM M TPETHEM BBICTpeax. YTO 03HaYaroT COOBITUS A+B+C,4B+C,

16. B ypue 12 mapos. Cpenu 31ux mapos 3 Genbix 1 9 uepHbIx. KakoBa BeposSTHOCTb TOTO, YTO
HayJauy BbIHYTBIN I1ap OKakeTcs: OenbiM?

17. B paguoctynuu Tpu Mukpodona. J{iis Kaxa0ro u3 nepBbIX IBYX MUKPO(POHOB BEPOSATHOCTD
TOTO, YTO OH BKJIFOUEH B JaHHBII MOMEHT, paBHa 0,45, a nns Tpetbero — 0,9. Haiitu BepoaTHOCTH
TOTO, YTO B JAHHBII MOMEHT BKJIFOUEHBI 2 MUKPO(]OHA.

18. B mpoxaxke nmerotcst Oenble 1 KOpUYHEBBIE 1A B COOTHOIIEHUH 2:3, Ipu4eM
npoun3BocTBO 60% OenbIx U 71% KOPUYHEBBIX UL TaTUPYETCs THEM, IPEIIIECTBYIOLIUM THIO
MPOJaKH, a OCTAJIbHBIE sIiflla JaTUPYyrOTCs Oosiee paHHUMHU 4yKciaMu. [lokynaTens 3aka3biBaeT
qiilla, JaTHpyeMble THEM, MPEAIIECTBYIOINUM JHIO IPOAaXKH, HE3aBUCUMO OT uXx IiBeTa. KakoBa
BEPOATHOCTH TOTO, UTO MY MPOJIATYT PEIIETKY OebIX SHUIl?

19. TIpubop cOCTOUT U3 MATHU Y3JI0B, KAXKJIBIM U3 KOTOPBIX MOXKET BBIMTH U3 CTPOS B TEUECHUE
rosa ¢ BeposTHOcThIO 0,1. KakoBa BEpOSTHOCTH TOTO, YTO B T€UEHHUE T'OJIa BEIMAYT U3 CTPOS
pOBHO 2 y3na?

MNPUIIOXKEHHUE 2

OneHo4HBIE CPeCTBa 1Sl POBEICHUs IPOMEKYTOYHOM aTTeCTAMI

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA [1JIsl IPOBEACHHUS
NPOMEKYTOYHOM aTTeCTALMHU:
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OIIK-1 - CriocobeH pemiath 3a1a4 MpoPeCCUOHATBHON ACSITEIBHOCTH, PUMEHSISI METO/IbI

MOACIIMPOBAHUSA, MATEMATHYCCKOI'O aHAaJIM3a, CCTCCTBCHHOHAYYHBIC U O6HI€I/IH)KGHepHBIe

3HaHUA

OIIK-1.1

Ucnone3yet
€CTECTBEHHOHAYYHbIC
3aKOHBI U MPUHIIUIIBI
P PEIICHUHN
MPaKTUYECKHX 3a1a4

TeopeTnyeckue BONPOCHI IK3aMeHOB
1 Kypc 3umHss ceccusi (IK3aMeH)

1. Marpuibl 1 nercTBusa Haj HUMU. CBOMCTBA A€MCTBUI
HaJ MaTpHUIaMH.

2. Omnpenenutenu | u Il nopsakos. Onpenenurenu N
IIOPSIIKA U UX CBOMCTBA.

3. Cucrembl JHMHEHHBIX alreOpauyecKux ypaBHEHHUH

(CJIAY) u ux 3anuch B MaTpUYHOM BHJIE.

OOpatHast MaTpHIa U €€ BEIYUCICHHE.

Pemenust CJIAY MaTpUyHBIM METOJIOM.

®opmynsl Kpamepa

[Mpenen ¢pynkuuu B Touke. [lpenen pynkunu B

6eckoHeyHOCTH. OJJTHOCTOPOHHHE TPEEIIbI.

8. beckoHeuHO Maible 1 0ECKOHEYHO O0JbIlNe
¢byHKLMH, CBA3b MeX1y HUMHU. CBoHcTBa OECKOHEYHO
MaJbIX (PYHKIHH.

9. Teopemsl o npenenax. Packpeitue
HEONPEIEIEHHOCTEM.

10. 3amedaTenbHbIE IPEIEbl.

11. CpaBHEeHHE O€CKOHEUYHO MATBIX ()YHKIIUM.
OKBHBAJICHTHbIE OECKOHEYHO MaJible (YHKIIMU U
OCHOBHbIE TeopeMbl 0 HUX. [Iprmenenue k
BBIUMCJICHUIO TPEJIEIIOB.

12. HenpepbIBHOCTHh (PYHKIIMU B TOUKe. TOUKH pa3pbiBa U
uX Kiaccupukanus.

13.IIpousBogHast HYHKIIMH, €€ TEOMETPUUECKUNA U
(bu3nUecKuil CMBICI.

14. YpaBHEHHUSI KacaTeJIbHON U HOpMaJIN K KPUBOM.
JuddepenunpyemMocTs GYHKIIUN B TOUKE.

15. [Ipon3BoHAs CYyMMBI, Pa3HOCTH, TPOU3BEACHNUS,
gacTHOTO GyHKIMi. [Ipon3BoIHAS CIOKHON U
oOpaTHON (HyHKIUI.

16. [IuddepennpoBanre HEIBHBIX U TApaMETPUUYECKH
3agaHHbIX QyHKuMi. Jlorapudmuueckoe
nudepeHIpoBaHue.

17. HpOI/BBOI[HBIe BBICIHINX ITOPSIKOB.

18. Tudpdepennman ynkiun. ['eomeTpuueckuii cMbICT
nuddepennmana. OCHOBHBIE TEOPEMBI O
nuddepeHnmanax.

19. [Ipumenenue muddepennmana Kk mpuoOIMKECHHBIM
BBIYHCIICHUSM.

20. OcHOBHBIE TeopeMbl U hepeHInanbHOro
ncurcnenus: Poms, Jlarpanka n Ko,

~N o o




Kon
HHOUKAaTOpa

Nunuxarop
JOCTYDKEHUS
KOMIIETEHITNH

OneHouHble CpeCTBa

21. IIpaBuio Jlonurans.

22. Y cnoBUSt MOHOTOHHOCTH ()YHKIIHA. DKCTPEMYMBI
byskuii. HeodxonmmMoe U J0CTaTOYHOE YCIIOBUS
AKCTpeMyMa (PyHKIIHH.

23. HauGonpiee 1 HaMeHbIIee 3Ha4eHUs (PYHKITUHN Ha
OTpEe3Ke.

24. Beimykiioctb rpaduka GyHkiuuu. Touku neperuoa.
HeoOxonumoe 1 1ocTaTOYHOE YCIOBHS TOYEK
neperuoa.

25. AcuMnTOTHI rpaduka QyHKIMH.

1 kypc JeTHsAs ceccusi (IK3aMeH)
1. CxansipHOE€ NPOU3BEICHUE JBYX BEKTOPOB U €r0

CBOMCTBA.

2. BekTopHOe TMpOM3BEIECHUE JBYX BEKTOPOB M €rO
CBOMCTBA.

3. CwmemanHoe NpOU3BEIACHUE TPEX BEKTOPOB M €r0
CBOMCTBA.

4. OcHOBHasg  HJed  AHAJIUTHYECKOH  I'€OMETPUH,
IIPUMEHEHNE BEKTOPHBIX IPOU3BEACHMUIA.
5. Ilpsimas Ha mockocTH. Pa3nnuHble BUABI ypaBHEHUI
IIPSAIMOM Ha IUIOCKOCTH.

6. Yros Mexay NpsMbIMHU Ha IUIOCKOCTH. PaccTossHue oT

TOYKH JI0 NMPSIMOHM Ha TUIOCKOCTH.

7. Ilmockocth B MMPOCTPAHCTBE. PaznuuHbie  BUIBI

YPaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.

8. VYron MCKAY IMIIOCKOCTSAMU. Paccrosnue oT TOUkH 10

IJIOCKOCTH.
9. Ilpsmas B mpocrpaHcTBe. PasnuuHble  BHUIBI
YPaBHEHUH MPSIMOM B IPOCTPAHCTBE.

10. B3aumHOE pacrosioKeHHE IUIOCKOCTH U NPSMOHM B

IIPOCTPAHCTBE.
11. TlepBooOpa3nasi. HeomnpeneneHHslid MHTErpal M €ro
cBoiicTBa. TabiMIa OCHOBHBIX HHTETPAJIOB.

12. OCHOBHEIC MCTOABI HHTCTPUPOBAHUA: 3aMCHa

IIEPEMEHHON U UHTETPUPOBAHUE T10 YACTSIM.

13. OnpeneneHHbI HHTErpal Kak Mpesien WHTeTrpaaIbHON

CYMMBI, €r0 CBOWCTBA.

14. ®opmyna Hetorona — Jleitoauna. OCHOBHBIE CBOMCTBA

OMMpeCACIICHHOI'0 MHTETpaja.

15. Beraucienue OIIPCACIICHHOI'O HHTETpajia (3aMCHa

NEPEMEHHOH,  MHTErpUpOBaHME IO  YacCTIM).

WHTerpupoBaHne YETHBIX M HEYETHBIX (DYHKIUI B

CUMMETPUYHBIX MPEIeIIax.
16. HecobcTBEeHHBIE HHTETPAJIBI.

17. T'eomeTpuueckue ©  (GU3HYECKUE  MPHUIIOKCHUS

OIIpEICICHHOI0 UHTCrpaa.
18. DJIEMEHTHI KOMOWHATOPHUKHU: II€pPECTaHOBKH,
pasMenicHus, CoOUcTaHus.
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19.

20.
21.
22.
23.
24.

25.

OcCHOBHBIE  TOHATUS  TEOPUHU  BEPOSATHOCTEH:
UCIBITaHUE, COOBITHE, BEPOSITHOCTh COOBITHS.
JeiictBus Hax coObITUAMU. Anredpa COOBITUH.
Teopembl CIOKEHHS] 1 YMHOXKEHUS BEPOSATHOCTEH.
BeposTHOCTh MOsIBIIEHUST XOTS OBI OJJHOTO COOBITHSI.
dopMyita MoTHOM BEposATHOCTH U ¢hopmyra baiieca.
Cxema Bepnymu, dbopmyna bepnysmm,
HAUBEPOSATHEHIIIEe YHCIO TMOSBICHUH COOBITHS A B
cxeme bepnyim.

[Tpubmmkennsie popmyssl B cxeme bepHymm.

OIIK-1.2

Pemaer CTaHAAPTHBIC

npodeccuoHanbHbIe
3a7iauu
IMPUMCHCHUCM
00IIenHKEHEPHBIX
3HaHUHI

C

Ilpumepnvie npakmuyeckue 3a0anusA 013 IK3AMEHOE

1. Pemuth MaTpuuHoe ypaBHeHue X+3(A-B)=4C, rae

o 2 5 ) (5 )

2. PemuTh CUCTEMBI TMHEWHBIX alTeOpandecKux

ypaBHeHuU# 110 popmynam Kpamepa, MaTpuaHbIM

METOA0M, METOJOM Faycca:

3X, +4X, +2%, =3
2X, —X, —3X; =3
X, +5X, + X3 =-2

3. JlaHbl KOOPAWHATHI BEPIIMH THPAMHU/IBI ARAA, .
A(136), A(221), A(-101), A (—4:6,-3).
Haiftu: 1) nnuny pedpa AﬁAZ; 2) yros Mexny
pebpamu Ak y A

3) yroa Mexky pedpom V4 i rpansio AN 4)

TIOIA/Ib TPaHU AAZ%; 5) o0beM mHpaMUIBL.

4.

5.

B tpeyronpauke ¢ BepumHamu A(2,1), B(5,3), C(-
6,5) HaliTH AJTMHY BBICOTHI U3 BEPIIMHBI A.
Hamnucars kaHOHMYECKUE U TapaMETPUUECKUE
ypaBHEHUS NMPAMOU, MPOXOASAIIEH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).

CocTaBUTh YpaBHEHUE TUIOCKOCTH, TPOXOIAILIECH
yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloka3ats, 4TO NpsIMbIE NTapaJIEIbHBI:

X+y—-z=0
X+2 y-1 z
3 2 14 (X-y-52-8=0
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8. Brruucnure npenensl:

4 .
a) lim 1+4>2< X ¥ 6) lim 3x-arcsin fx - B)
x—0 X 4+ 3X° + 2X x=0 C0S X — COS~ X

_ J2x-1-+5
im———

x—3 x_3

o dy o _ 4x—x2
9. Haiinure d_ it GyHKUIMA: a) y=e . 0)
X

x=ctg2t,
y = In(sin 2t).

10. BeruucianTs: (l— i)zg.

11. HaiiTi HeonpenenéHHbI HHTETPAI: a)

jsin3x-c055xdx,6) i 1-cosx , B) J(2x+5)~exdx.
(x=sinx)®

J20
J~ xdx _
2 \/xz +5

13. Haiftu tutomaap ¢Gurypsl, orpaHu4eHHOU

12. BeucnuTh OnpeaeeHHbIN HHTeTpa

2
auHuamu: X=4, Yy~ =4x.

14.Tlpu  goctaBke ¢ 3aBoga Ha  06a3zy 1000
PaauONPUEMHUKOB, Y 55 BBIILIM U3 CTPOs Jamibl. Hailtu
BEPOSITHOCTH TOT'O, YTO B3SITHII Hayaauy MPUEMHUK OyaeT
HCIIPABHBIM.

15. [IppHMaeM BEpOSITHOCTH POXKJIECHUS MaJIbUYMKa U

JIEBOYKHU paBHbIMU. HaliTu BEpOSITHOCTH TOTO, YTO CpeIn
10 HOBOPOXKAEHHBIX 6 OKAXKYTCS MaTbYMKAMU.

OIIK-1.3

[Tpumensier MeTo b
MOJEIUPOBAHUS U
MaTeMaTHU4YeCKOTro
aHanmm3a JJis
peleHus 3a1a4y
TEOPETUYECKOTO U
MPUKJIAHOTO
Xapakrepa

Ilpumepnvie npuknaonvle 3a0auu u 3a0aHus
3anaua 1. [IpoBeputs, Jiexkat 11 TOYKH A(l; 0 1),

B(4; 4; 6)’ C(2;2;3) " D(10;14;17) B OJTHOH

IIJIOCKOCTH.

3agaua 2. [Ipu nocTpoeHUN BUCSYETO MOCTA YEPE3
peuky «Tuxas» u BBISICHEHHH HaJ€KHOCTH COOPYKEHUS,
CTYJEHTBI CTPOHOTPSAA CTOJIKHYJINCH C PELLIEHUEM
CIEAYIOLIEH 3a0auu:
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Tpoc, moBenIeHHbIN 3a IBa KOHIA HA OJMHAKOBOM
BbICOTE, UMeeT hopMy nyru napadoisl. Paccrosiaue
MEXIy TOYKaMHU KperieHus paBHO 24 M. [ myOuHa
nporuda Tpoca Ha pacCTOSHUU 3 M OT TOYKU KPEIUICHUS
paBHa 40 cMm. OnpenenuTth rIyOuHy mporuda Tpoca
MOCEPEIMHE MEKY KPETUICHUSIMHU.

3amaua 3. Haiitu paGoTy CHIIBI F=@25)
AIIEKTPOCTATUYECKOTO TOJISL, TIO MEPEMEILICHUTO

QJICKTPHYCCKOI'O 3apsaaa u3 TOYKH Ml - (0’ 4’ 2)

M, =(4;7;4)

B TOUKY

. X—CO0SsX

lim————

3aganme 4. [Tokaxxure, 4To npenen ** X+C0SX He MOXKET
ObITh BBIYUCIIEH 1O npaBuily Jlonurans. Haiinure 3toT

npezesn IPYruM CIIOCOOOM.

3aganue 5. 3aBUCUMOCTD ITYTH OT BPEMEHU NpHU
HpHMOHI/IHeI\/JIHOM JABVKCHUU TOYKH 3a1a€TCA YPABHCHUCM

S:%t3+2t2—3,rz[e S-myrb BM,a t Bpems B C.

Beruncinte ee CKopocTh  YCKOPEHHUE B MOMEHT
BpeMenn t=4c.

3anaua 6. B napke artpakimonoB ropoja N onun u3
OTPE3KOB TPACKTOPUHN JABUIKCHUA ITOC3]1a B
«AMEpPUKaHCKUX TOPKaxX» MPEICTaBISET COOOM

s(t) = Asin(wt + ¢,)

CHHYCOUY: ,Tne A, pou @ —

HN3BCCTHBIC YHCIIA.

OmnpeneuTh yroji HAaKJIOHA K TOPU3OHTY MOCETHTEIIS
aTTpakioHa J/[. B MOMEHT BpeMeHH {1 ero IBHKESHHUS 1O
ITOMY OTPE3KY.

3ananme 7. [Tonymaiite, C TOMOIIBIO CPECTB KAKOTO
pazziena MaTeMaTUKH MOKHO PELIUTh CIEAYIONIYIO
3aauvy.

«/Inst yOOpKu cHera Ha ynuIiax ropojia UCIOIb3YITCS
cHeroyOopouHble MauHbBL. OHU pabOTaIOT B TEUCHUE
CBETJIOTO BPEMEHU CYTOK € 6 10 18 yacoB ¢ MOCTOSIHHOM
cKopocThIo Yoopku cHera 400 (m3/u). 3MeHeHne oobeMa
CHETa, BBIMAAIONIETO HA YIIUIIBI TOPOJia B TOPOJIE B
TE€YEHHE CYTOK, MOKHO OMUCATh YPaBHEHUEM




K Nunuxarop
on
JOCTYDKEHUS OneHouHbI€ CpeACTBA
HWHJMKATopa

KOMIIETEHITNH

ds 2

— =120 -5t . S(Ij
dt rue — o0beM cHera (B M3),
BBINABILETO 3a Bpems t (B wacax), 0%7<24. B momenr
Bpemenn! = 0 Ha ynunax ropoga aexut 1000 M3 cHera.

Y cTaHoBUTE COOTBETCTBHE MCXKAY BpECMCHEM tu

Ry
06'b€MOM CHECra, JICKAaIlCro Ha meuax ropoz[a ( j . »

CocraBbTe MaTEMaTUYECKYIO MOJEIIb 3TOM 3a1a4u U
pewmmuTe e€.

0) [lopsinoK nNpoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJIH U KPUTEPUH
OlleHUBAHMS:

[TpoMexxyTouHass arrectanus MO aucHUIUIHE «MaTemarnkay BKIIOYACT TEOPETHUSCKHE
BOIPOCHI, MTO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIONTUMUCS 3HAHUN, U MPAKTUYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COPMUPOBAHHOCTH YMEHHH U BIIaJICHU, MPOBOIUTCS B hopMe
sk3ameHa (1 u 2 cemectp).

DK3aMeH T10 JaHHOM TUCHUILINHE IMPpOBOAUTCH B YCTHOﬁ Q)opMe 10 3K3aMCHAllMOHHBIM 6I/IJ'ICT8.M,
KaXKIbIi U3 KOTOPBIX BKIIFOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U 1B TPAKTHUYCCKUX 3aJaHU.

IToka3zarenu u KPUTEPHH ONCHUBAHUSA IK3aMeEHa:

— Ha OIEHKY «OTJIMYHO» — OOyyarouuiics JIeMOHCTPUPYET BBICOKUH  YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TJIyOOKOe 3HaHue
y4yeOHOTro MaTepualia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpyeT
3HAHUSMM, YMEHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHOMN CII0)KHOCTH.

— Ha OIICHKY «X0pOo1I0» — 00y4Jaromuiics JeMOHCTPUPYET CPEAHHM ypoBEeHb CHOPMHUPOBAHHOCTH
KOMIIETEHIIN: OCHOBHBIE 3HaHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS] HE3HAUUTEIbHbIE OIIUOKH,
HETOYHOCTH, 3aTPYJHEHUs IPU AHAIUTUYECKUX OlEepalusax, [IEpEeHOCE 3HAHUNM M YMEHUN Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

— Ha OLEHKY «yIOBJIETBOPHUTEIbHO» — OOYYAIOUIUIICS JIEMOHCTPUPYET MOPOTOBBIH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPONPHUATUNA JTOIYCKAIOTCS OLIMOKH,
NPOSIBIIETCS OTCYTCTBHE OTACNbHBIX 3HAHWH, YMEHUH, HABBIKOB, OOYYArOIIUNACS HCIBITHIBAET
3HAQUYMTEIIbHBIC 3aTPYAHEHUS IIPU OINEPUPOBAHUU 3HAHUSAMM U YMEHUAMU IIPU UX IEPEHOCE HA
HOBBIE CUTYalUU.

— Ha OLICHKY «HeY/10BJIeTBOPUTEJIbHO»— 00yJalomunics JeMOHCTpUpYeT 3HaHus He 6osee 20%
TEOPETUYECKOr0 MarepHaja, JOMyCKaeT CyHIeCTBEHHbIE OMIMOKM, HE MOXXET II0Ka3aTb



MHTEJUICKTyaIbHBIC HABBIKHM PEIICHUS IMPOCTHIX 33]a4 WM HE MOXKET [MOKAa3aTh 3HAHUS JTaXKe Ha
YPOBHE BOCTIPOU3BEICHHS U 00BICHEHUSI MHPOPMAITUH.



