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JIner aktyanu3anuu padoueil nporpaMMsl

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanusarmu B 2026 - 2027
yueOHOM roty Ha 3aceqanuu kadenpsl [IpukinanHoit MareMaTUKu U HTHPOPMATHKU

[Iporokom or 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

PaGouas mporpamma nepecMoTpeHa, 00CcykieHa u ogoopena uist peanm3armu B 2027 - 2028
yueOHOM o1y Ha 3acefanuu kadenpsr [lpuknaaHoit MaTeMaTuku U HHOOPMATHKU

[Iporokom oT 20 1. Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 oo0pena uist peanm3armu B 2028 - 2029
y4ueOHOM roay Ha 3aceqanuu kadenpsl [IpuknagHoit MaTeMaTKu U HHOOPMATHKU

IIporokom oT 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 oo0pena uist peanm3armu B 2029 - 2030
y4aeOHOM roay Ha 3acenanuu kadenpel [IpuknagHO MaTeMaTHKu U HHOOPMATHKA

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Lean ocBoOeHMs TUCHUTIIUNHBI (MOAYJIs1)

HGHSIMI/I OCBOCHHA AUCLHUIIIINHBI (MOI[y.HSI) «MartemaTHkay SIBISIOTCA. 03HAKOMUTD
OGy‘-IElCMBIX C OCHOBHBIMMU IIOHATHUAMHU U MCTOJaMH BBICIIICH MaTE€EMaTHUKU, CO34aTh
TEOPETUYECKYIO U IPAKTUUECKYIO 0a3y NOATOTOBKU CIIEUAINCTOB K AEATEIbHOCTH,
CBSI3aHHOM C MCCIIEI0BaHUEM, pa3paOOTKOM M TEXHOJIOTUSIMU MPOLIECCOB NOTYyUEHUS
METaJIJIOB U CILJIaBOB, METAJUNIMYECKUX U3JIEINNA TpeOyeMoro KauecTBa, U OCHOBaHHBIX Ha
MPUMEHEHUH MaTeMaTHUECKOI0 aHaJln3a U MOJIEIMPOBAHUSI.

2 MecTo quCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnuminaa MareMaTuka BXOJUT B 00s3aTEIbHYIO YacTh YIeOHOTO IIaHa
00pa3oBaTebHON IPOTPAMMBI.

JI1g n3ydeHus JUCUMIUIMHBI HEOOXOIUMBI 3HaHUS (YMEHMUSI, BIaJICHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3yUEHUS AUCIUIUINH/ MPAKTUK:

Maremartuka B 00beMe 00111ei 00pa30BaTEIHHOM IITKOJIBI.

3HaHus (YMEHHUS, BIAJCHUS), TIOTYYE€HHbIE IPU U3yYEHUH JaHHOMN JUCIUILIMHbI
OyayT HEOOXOJUMBI JUI U3Y4EHUS JUCIMUILINH/TIPAKTHK:

Ananu3 4ynciaoBoi HHGOpMaUU

duzuka

duznueckas xuMusa
MexaHn4deckrue CBOMCTBA MaTEpUATIOB
MaremaTudeckuii aHajius

3 Komnerenunu ody4yaromerocs, popmupyemsbie B pe3y/jibTaTe 0CBOCHUA

AUCUUIJIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yUYeHust

B pesynbpTaTe ocBoeHUS TUCIUTUIMHBI (MOAYsi) «Marematrkay oOydaromuics
JOJIKEeH 00J1a1aTh CIeYIOIIUMH KOMITETEHIUSIMHU:

Ko nnaukaropa

I/IHI[I/IKaTOp JOCTHIXKCHUS KOMIICTCHIIMN

OIIK-1 Cnoco6en pemats 3a1a4u MpoPeCcCHOHATBHON ACSITSIBHOCTH, TPUMEHSS METOIbI
MOJENUPOBAHUS, MATEMaTUYECKOTO aHaJIN3a, ECTECTBEHHOHAYYHbIE U OOIICHHKEHEPHbIE

3HAHUSA

OIlK-1.1 Hcnonb3yeT ecTecTBEHHOHAYYHbIE 3aKOHBI U IPUHLIUIIBI IPU PEIICHUN
IPAKTHYECKUX 3334

OIIK-1.2 Pemraer crangapTabie TpodecCHOHAIBHBIE 33/1a4H C IPUMEHECHHEM
OOILIEMH)KEHEPHBIX 3HAHUM

OIIK-1.3 [IpuMeHnsieT MeTOIbl MOJIETMPOBAHUS M MATEMATHUECKOTO aHaJIU3a s

pEIICHUA 3a/la4 TCOPCTUYCCKOI'O U IPUKIIAJITHOTI'O XapaKTCpa




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)

OO01mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTABISET 7 3a4eTHBIX eAWHMII 252 aKajl. 4acoB, B TOM

qucie:
— KOoHTaKkTHast pabora — 111,35 akax. yacos:

— aynutopHas — 105 akaj. 4acos;

— BHeayAuTOpHas — 6,35 akaj. 4acos;

— caMocCToOsTeNIbHAs paboTa — 69,25 akaj. 4acos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;
— MOATOTOBKA K 9K3aMeny — 71,4 akaj. yac

d)opMa aTTeCTalMu - 3K3aMCH

AynuTopHast g
KOHTaKTHas paborta o z dopma TeKyIero
o 5 X
= B akaJ. yacax 3] Bn KOHTPOJIsI
Paszzen/ Tema 3 (B axaz. wacax) = n . P Kon
S 3 © | caMoCTOATENbHOM |  yCIIeBaeMOCTH U
JUCLIMITITHHEI 3 2 " KOMIIETEHLIUN
O g 5 paboThI MPOMEKYTOTHON
Tlex. mab. | MpakT. Z'S aTTecTaluu
3aH. 3aH. | O &
1. Jluneiinas anreGpa
- IOJITOTOBKA K
MPaKTHYECKOM
P 3aHATHIO Y Tposepra
’ WHIMBUYaTbHBIX
1.1 Onpenenurenu u - BBITIOJHEHHE A 3aa§Znﬁ OIIK-1.1,
Matpuipl. OOpaTHas 4 6 2,3 TECTOBBIX KOHC anaun,n o OIIK-1.2,
MaTpuiia. PaHr MaTpuisl. JIOMAIITHUX Y I3 OIlK-1.3
3amanui Nel pem;‘ﬁlgol "
«Martputpl. ’
1 Omnpenenurenn»
- IOJrOTOBKA K
MPaKTUYECKOMY [poBepka
. 3aHATHIO, HMHIUBHIYaJIBHBIX
1.2 CucreMbl THHEHHBIX - BLIIONHCRHE A 3aa§§nix’1 OIIK-1.1,
anreOpanyecKux 2 4 1 i OIIK-1.2,
ypaBHeHHi TECTOBBIX KOHCYJIbTAIIUH 110 OIK-1.3
’ JIOMAIIHUX peuienuto /13 u ’
3amannid Ne2 na31.
«CJIAY»
Hroro no pazaeny 6 10 3,3
2. BBenenue B MaTeMaTHYECKHUH
aHaIN3
- TIOJTOTOBKA K
MPAKTUYECKOMY
3aHATHIO,
- BBITIOJTHEHHE TMpoBenka
2.1 Tpenen PT'P Ne2 POBCP
WHIUBUTYaJIbHBIX OIlK-1.1,
ITOCJIEIOBATEILHOCTH. 4 8 «[Ipenen. saaHmii OIK-1.2
IIpenen KIIAH OJHOM HenpepsIiBHOCTEY ’ o
pen (bylj HHoR 1 pep > | KOHCYNbTalUU IO OIIK-1.3
nepeMeHHON - COCTaBIIEHUE
. peutenuto PI'P Ne 2.
y4eOHO KapThI
o Teme (KpaTkast
CHCTEMAaTH3AIIS
H3Y4EHHOT0).
2.2 HemnpepbIBHOCTB 2 4 - OArOTOBKA K Iposepka OIIK-1.1,




MPaKTUICCKOMY

3aHATHIO,
- BHITTOJTHEHUE WHIMBUAYaJIbHBIX
PI'P Ne 2 3aJaHNH,

KIIAHA OJTHOM OIIK-1.2,
Sgﬂel\?eﬂﬂo; «IIpenen. KOHCYJIbTAIlUH TI0 OTK-1.3
P HenpepelBHOCTEY, | pemenuto PI'P Ne2. '

- COCTaBJIEHUE AKP Ne2.
yueOHOI KapThl
0 TeMeE.
Wroro no pazneny 12
3. Juddepenumansaoe
WCUYHCIICHUE (YHKIINH OTHOM
NIEPEMEHHON
CamocrosiTensHast
pabora c
JIUTEPATypOH —
KOHCIIEKT pa3zena
3.1 3apauu, NpUBOAAIIHE K pasit
N «3amaun,
MOHSITHIO TPOU3BOTHOM.
N TPUBOJIAIINE K
OnpeznesneHue mpou3BOJHON
TIOHSATHIO
(ymKin B TOUKE, MIPOU3BOAHON IIpoBepka
Huddepennuan, ero -11)1 ’ POBEP OIlK-1.1,
> OJITOTOBKA K KOHCIIEKTA.

TEOMETPUYECKUI CMBICIT 4 OIIK-1.2,
r o MPaKTUIECKOMY | KOHCymbTamuu mo OTK-1.3
€OMETPUUECKHI U SAHSITHIO PI'P Ne3 -1,
N , PELICHHUIO 03,

MEXaHUYECKUH CMBICIT
npousBoAHoi. [IpaBuna ” BRIIOTHCHHE
nﬁ(b(be élﬂun 'OBgHHﬂ u PIP Ne 3
P P «IpousBoaHasl.
TabJIUIA TPOU3BOIAHBIX.
Brruucnenuey,
- COCTaBJICHHE
yueOHOI KapThl
«IIpousBomHasD».
- IOATOTOBKA K
PAKTUIECKOMY
3aHATHIO, KOHCYJIbTalluM IO
3.2 MuddepenumpoBanue - BBITIOJIHCHHE pemiernto PI'P Ne3,
HESIBHO 33JJaHHBIX, PI'P Ne 3 [Iposepka PI'P Ne3 OIK-1.1
rapaMeTPUUECKH 3aJaHHBIX 2 «[IpousBoHasl. «I[IpousBoHasi. OIK 12’
GbyHKUHA. Beruucnenuey, Beruncnenuey, OITK 1' 3’
Jlorapudmudeckoe - COCTaBJICHHE yueOHas kapra '
nuddepeHIupoBaHue. yueOHO KapThl | (IIPOEKT) IO TeMe —
«IpousBomHaAY, 3aluTa
- IOATOTOBKA K
3amure PI'P Ne3.
- IOATOTOBKA K
MPaKTHIECKOM
p y Koncymprammm mo
3.3 IlpousBoaHBIE U 3aHSTHIO,
nmuddepeHIabl BHICITHX - BBITIOJIHCHHE 112[&21?:“12 gll:f) §i44
nopsiakoB. OCHOBHBIE PT'P Ne 4 ljd'[ gmsom{aﬂ_
TEOPEMBI «IpousBogHas BHCHﬁD(HOpHﬂKOB
n¢pepeHInanbHOro BBICHINX ’
ic‘?liniﬂmj TEOPEMBI MOPSIIKOB Tpunoxenus OIK-1.1,
) P 4 P ’ MIPOU3BOIHOI, OIIK-1.2,
®epma, Poms, Jlarpanxka, IIpunoxenus oGHAS KADTA OITK-1.3
Komu. ®opmyna Teitnopa. TIPOU3BOJHOI, (l'[yzeKT) o TZMG '
®opmyna Teitnopa. - COCTaBIICHHC p sampTa
[Ipumenenune Mpon3BOHBIX y4eOHOI KapThl AKP Ne3
TIPY BBIYUCIICHHUH TIPEIETIOB. «[IpouzBoaHasy, T 01/1330111_12151»
[IpaBuso Jlonmurans. -[IOATOTOBKA K 3a1?11/1Ta PIP N°3’
KOHTPOJIbHOU -

pabote




- IIOAT'OTOBKA K

MPAKTHIECKOMY
3.4 HccnenoBanue G yHKIUI 3aHATHIO,
C IIOMOIIBI0 - BBIMTOJTHEHUE
g epeHIraIbLHOT0 W13 Ne2 ITposepxka WMJI3
ncuncinenus. [IpusHaku «[Ipumenenue Ne2 «ITpumenenune
3HAKOIIOCTOSTHCTBA, TIPOM3BOJHON ISt | TIPOM3BOTHON JUIS
BO3pacTaHus U YObIBaHMS, HCCIIEIOBAHMS HCCIIEIOBaHMS OIIK-1.1,
BBIITYKJIOCTU U BOTHYTOCTH 2 4 8,8 GyHKIMH 1 (byHKIMH 1 OIIK-1.2,
(GYHKIMM Ha IPOMEXYTKE. MOCTPOEHUS MIOCTPOEHUS OIIK-1.3
DKCTpeMyMBI () YHKIIUA. rpagpuKoBy, rpauKoBY,
HaxoxneHne HaMMeHbBIIETO - COCTaBJIEHUE IIpoBepka y4ueOHOI
1 HanOOJIBIIErO 3HAYCHUH y4eOHO# KapThl KapThl
(GYHKIIMY HA 3aMKHYTOM «IIpomsBogHas
MIPOMEXYTKE. TIPU MTOCTPOCHUHU
rpaduka
GbyHKIUN
HWroro no pazneny 6 14 11,8
Hrtoro 3a cemecTp 18 36 15,1 SK3aMEH
4. WHrerpalibHOE UCUHUCIICHUE
(byHKIMY OTHOI epeMeHHON
4.1 TlepBooOpazHas
HKuus. HeornpeneneHHslit
(ym pen - MOATOTOBKA K
HHTETPaJ ¥ €ro OCHOBHBIE
N MPAKTUIECKOMY
cBoiicTBa. Tabnuua
3aHATHIO,
HeonpeeeHHbIX
HHTETPAJIOB OT OCHOBHBIX 7 BRITOMHEIHE KOHCYJIbTalluM 10
3neMreT})1Ta HBIX ()YHKIHIA M]3 Ne3 emeHZ}o N3 Ne3 OlIK-1.1,
P y ’ 2 4 7 «HeormpeneneHHbl p 7 OIIK-1.2,
OCHOBHBIE METOIbI N - nmpoBepka MJI3
W UHTETpaI», OIlK-1.3
WHTETPUpPOBaHUs. MeTo/bl Ne3
- COCTaBJICHHE
HETIOCPEACTBEHHOTO .
yueOHOI KapThl
MHTETPUPOBAHMUSL.
o «MeTtoabl
UnTerpupoBanue 3ameHoi
o MHTETPUPOBAHUS»
MIEPEMEHHON U TI0 YacTsIM.
WurerpupoBanune npodeit
- IOATOTOBKA K
MPAKTUIECKOM
4.2 OCHOBHBIE METOJIBI p Y
3aHATHIO,
HMHTETPUPOBAHHUSL. - KOHCYIIbTalluH 1O
- BEITIOJTHEHUE
UnTerpupoBanune VI pemrenuto I3 Ne3,
HTOHOMETPHYECKUX 3 Ne3 mpoepka M]3 OIIK-1.1,
P UTp 2 4 6 «HeonpeneneHHs poBep OIlK-1.2,
BBIPa)KEHUH. N Ne3,
W MHTETpa, OIlK-1.3
UnTerpupoBanune - IpOBEpKa
HpPPaLOHATBHBIX - COCTABIICHNE eOHOM KapThl
pp N yueOHOI KapThl i p
BBEIPAKECHU.
«Merozasl
MHTETPUP OBAHMS»
4.3 OnpeneneHHbIN - IOArOTOBKA K
uHTerpa. 3azada NPAKTUIECKOMY | - KOHCYJIbTalluH MO
BBIYMCIICHUS TIIOIIATU 3aHSITHIO, pemenuto U3 Ne4,
KPYBOJIMHEHHOU Tparenuu 1 - BBITIOJTHEHHE - npoepka WJI3
JIpyTue 3a/auH, N3 Ned Ne4,
MIPUBOJISAIINE K TIOHSITHIO «OrnpeieneHHbIH - IPOBEpKa OIlK-1.1,
OIIPE/IECIIEHHOr 0 UHTErpaa. 3 6 9 HHTErpal U ero KOHCIIEKTa OIIK-1.2,
®opmyna HeroTona- TIPUIIOKEHUS», «CpolicTBa OIIK-1.3
Jletibuua. CoiicTBa - HECOOCTBEHHBIX
OIPE/ICNIEHHOTO MHTETrpaa. CaMOCTOSITENEHOE WHTETPAJIOB.
CymectBoBanue U3ydCHUE [puznaku
IepBOOOPa3HOM JIATEPaTypPHI: CXOIUMOCTI
HETIpepbIBHON (DYHKIIWH. KOHCIIEKT




3aMeHa epeMEeHHOM U

«CsoiicTBa

HECOOCTBEHHBIX
WHTETPUPOBAHUE IT0 YaCTSIM.
WHTETPAJIOB.
HecoOcTBeHHBIE HHTETPAIBL.
Ipu3Haku
[pu3HaKK CXOAUMOCTH.
CXOZUMOCTIY
Uroro no pazaeny 7 14 22
5. DJeMeHTHI BEKTOPHOH anreOpsl
Y aHAJTUTHYECKOW TeOMETPUH
- MOATOTOBKA K
MPAKTHIECKOM
5.1 IonsiTHE BEKTOpA. P y IIposepka
3aHATHIO,
CkansipHoe, BEKTOPHOE U WHAWBUYaJIbHBIX OIlK-1.1,
- BBITTOJTHEHUE .
CMEIIaHHOE NIPOH3BENICHHE 1 2 10 3aJJaHuM, OIIK-1.2,
PI'P «BektopHast
BEKTOPOB. [IpuMenenme k KOHCYJbTAIMH 1O OIIK-1.3
anrebpa u
BBIYUCIIEHUSM. pewmenuto PI'P
aHAIMTHYECKas
TEOMETPHSD)
- MOAIrOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
- BBIMTOJTHEHUE
PI'P «BekTtopHas [IpoBepxka
5.2 AHanuTHYecKas P POBEP
anrebpa u HHIMBUYaIbHBIX OIIK-1.1,
reoMeTpHs Ha IUIOCKOCTH. .
4 8 6 aHaJIMTHYECKast 3a/IaHui, OIlK-1.2,
AHaTUTHYECKasi TEOMETPHS
TEOMETPUS» KOHCYJbTAIUU IO OIIK-1.3
B IIPOCTPAHCTBE.
- COCTaBJIEHUE peutenuto PI'P
yueOHOI KapThl
1o TeMe (KpaTkast
cHCTeMaTU3alusI
W3YUYEHHOI'0).
Wroro no pazaeny 5 10 16
6. Knaccuueckast Teopust
BEpOATHOCTEN
- IOATOTOBKA K
HNPAKTUIECKOM
6.1 DIEMEHTEI p SAHSITHIO Y KOHCYJIbTHPOBaHUE OIlK-1.1,
) 2 4 8 ’ o peuieHuto PT'P, OIlK-1.2,
KOMOWHATOPHKH. - BBITIOJTHEHUE
- IPOBEpKa OIlK-1.3
PI'P «Teopus
o BoinonHenus: PI'P.
BEPOSATHOCTE»
6.2 Kilaccuueckoe nonsitue
BeposTHOCTU. CiyJaiitHbIe
coObitust. OCHOBHBIE
. - IOATOTOBKA K
MOHATHSL. AJireOpa COOBITHI.
MIPAKTHYECKOMY -
Knaccuueckoe,
3aHATHIO, KOHCYJIbTHPOBAHUE
TEOMETPHIECKOE 1
- BBITIOJTHEHHE o peurenuto PI'P,
CTaTHCTHYECKOE
PI'P «Teopus - IpOBEpKa
OMPCACIICHIA BCPOATHOCTH. BEPOSTHOCTEN» BeinonHenus: PI'P OIIK-1.1,
AKcuoMaTrKa Teopuu 3 6 8,15 P i OIIK-1.2,
o - MOATOTOBKa K | - TecTHpoBaHME MO
BeposiTHOCTEH. TeopeMbl OIlK-1.3
TECTHPOBAHUIO 110 TeMe
CJIOEHHS U1 YMHOKEHHS. "
TeMe Krnaccuueckas
VYcnoBHast BEpOSTHOCTE. "
N Kitaccuueckas Teopus
®dopmyra momHOI o
Teopust BEPOSTHOCTEH
BEPOSTHOCTH U (opMyIia o
9 BEPOSTHOCTEH
Baiteca. Cxema bepuymu,
npubnmkenus Jlamnaca u
ITyaccona.
Uroro no pazneny 5 10 16,15
HUroro 3a cemectp 17 34 54,15 3K3aMEH




Hroro no JUCHUITIINHE

35

70

69,25

OK3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. Tpaguumonnsie oOpa3oBaTesbHbIe TeXHOJIOruH. Opranuzanus 00pa3oBaTeIbHOTO
nporiecca, MpeArnoaraeT NpsMyro TPAaHCISAIHUIO 3HAHUN OT IPEnoJaBaTeisi K CTyJACHTY
(MIpenMyILeCTBEHHO Ha OCHOBE 0OBSCHUTEIHHO-MIUTIOCTPATUBHBIX METOJIOB OOYUCHHS).
VY4eOHast AeATENbHOCTD CTYJCHTA HO-CHT B TAKUX YCIIOBUSX, KaK PAaBUJIO, PEIPOyKTUBHBIH
XapaxTep.

®opMmbI yUeOHBIX 3aHSATHIA:

- nH(OpMAIMOHHAS JICKIUS — ITOCIIEA0BATEIFHOE H3JI0KEHUE MaTepraa B
JTMCUUIUITMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE IPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMHU.

- IPAKTHYECKOE 3aHATHE, TIOCBSIICHHOE OCBOCHHIO KOHKPETHBIX YMEHUH M HABBIKOB
10 TIPEUIOKEHHOMY JITOPUTMY.

2. Texnonoruu npoekTHOro o0y4deHusi. OOpazoBaTeNbHBIN MPOIIECC MOCTPOCH B
COOTBETCTBUH C AITOPUTMOM ITO3TAITHOTO PEIICHUs MPOOIIEMHON 331a4H UITH BBITIOJTHEHUS
yueOHoro 3a1anus. [IpoekT mpearnonaraeT COBMECTHYIO YI€OHO-TI03HABATEIBHYIO
JeSATeTBHOCTD TPYIIIBI CTYJACHTOB, HAIIPABICHHYIO Ha BEIPAOOTKY KOHIICTIIIUH, YCTAHOBIICHHE
neneit u 3a1ad, GopMyIUPOBKY OXKUIAEMBIX PE3YIbTATOB, ONIPECIICHHE TPUHITUIIOB U
METOJIMK PEeIIeHUs MOCTABIICHHBIX 33124, TUTAHWPOBAHKE X0-7a pabOThI, MTOUCK JOCTYITHBIX U
ONITUMAITEHBIX PECYPCOB, MOATAITHYIO peaTM3aliio TUIaHa paboThl, MPE3CHTAIHIO
pe3yabTaTOB pabOTHI, UX OCMBICIIEHUE U pediekcuto. [IpuMeHsieTcss B OCHOBHOM LIS
nepexoa KOMIETESHIINH Ha YPOBEHbD BIIaJICHUSL.

OCHOBHBIE THITHI IPUMEHSEMBIX HAMH B 00pa30BaTeIbHON eI TETPHOCTH IPOCKTOB:

HccnenoBaTenbckuii MPOEKT — CTPYKTypa NpuodinxeHa kK GopMaTy HayqyHOTO
WCCIIeIOBaHU (J0Ka3aTeNbCTBO aKTyaTbHOCTH TEMBI, OTIPEIeTICHHE HAydHOU MTPOOIIEMBI,
npenMera U 00beKTa HccaeI0BaHus, 1iefiel U 3a/1a4, METO/I0B, ICTOYHHUKOB, BbIIBH)KEHUE
TUTIOTE3bI, 0000IIIeHNE PE3yIbTATOB, BEIBOIBI, 0003HAUYCHHE HOBHBIX MpoosieM). PesynbTaTom
ABIIsIeTCS yueOHas KapTa 110 MOJYJIIO Hallei 00pa3oBaTeIbHON MPOTPAMMBIL.

NudopmanroHHbIi MPOEKT — yueOHO-TI03HABATENbHAS IEATEIILHOCTD C SPKO
BBIPAKEHHOW SBPUCTUYECKOI HAMIPaBICHHOCTHIO (MTIOMCK, OTOOP U cHUCTEMaTH3aIUs
nH(pOpMaLIUK O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYACTHUKOB IIPOEKTa C 3TOM
uHdopmanuei, ee aHaau3 1 00001IeHNE U, HAKOHEL, PE3eHTAUs 110 TPAKTHUECKOMY
MIPUIIOKEHHUIO).

4. ndopmanioHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.
Opranu3zanus o0pa3zoBaTeNIbHOTO Mpoliecca ¢ IPUMEHEHUEM CIeUaTN3UPOBAHHBIX
MIPOrPAMMHBIX CpeJl ¥ TEXHUUYECKUX CPEJCTB paboThl ¢ nHpopmanuen (MHPOPMAIIIOHHYIO
cpeny yauepcutera MOOJYC MOODLE).

6 YueOHO-MeTOAHYECKOE O0ecTieueHHe CAaMOCTOSITeILHOMH PadoThl 00y4YaroIuXcst

[IpencraBieHo B mpuioxxeHuu 1.

7 OueHo4YHbIe CpeACcTBA 1JIsl MPOBeAeHUs TPOMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAITMOHHOE 00ecTiedeHUe TN CIIUTINHbI

a) OcHoBHas JIMTEpaTypa:

1. Hlunayes, B. C. Briciias matemaruka : yueobnuk / B. C. IllunayeB. — Mocksa :
NH®PA-M, 2024. — 479 ¢. — (Beicuiee oobpasoBanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcer : anekrponHbIi. - URL: https://znanium.com/catalog/product/2085943
(mata oopamenus: 10.01.2025). — Pesxxum gocTyma: mo moJImmcKe.

2. Marematuka : yueOHoe mocobue / FO. M. [lanunos, JI. H. Xypbenko, I'. A.
Hukonoga [u ap.] ; moxa pex. JI. H. XKXyp6enko, I'. A. Hukonosoii. — Mocksa : UTHOPA-M,



https://znanium.com/catalog/product/2085943

2022. — 496 c. — (Bricuee obpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -Texkcr :
anekTponnsid. - URL: https://znanium.com/catalog/product/1818645 (mata oOparieHus:
10.01.2025). — Pexxum nocTyma: 1mo moAnucKe.

0) JlonoJIHUTeIbHAA JIUTEpaTypa:

1. ®uxtenroubir, . M. OCHOBBI MaTEMaTHYECKOTO aHAJIM3A | YYCOHHK : B 2 9acTAX /

I'. M. ®uxtenronsi. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 1 —
2019. — 444 c¢. — ISBN 978-5-8114-0190-1. — TekcT : 3neKTpOHHBIH // JIaHb : 31eKTPOHHO
-oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (nata oOparieHus:
10.01.2025). — Pexxum joctyma: st aBTOPU3. TOJIb30BaTENICH.

2. ©uxrenronsll, [. M. OCHOBBI MAaTEMAaTUYECKOTO aHAIN3a : YIeOHUK : B 2 4acTsX /

I'. M. ®uxrenronbi. — 10-e u3a., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : 3neKTpOHHBIH // JIaHb : 37eKTPOHHO
-oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (maTta oOpartieHwus:
10.01.2025). — Pexkum jocTtyma: ist aBTOPU3. TOJIb30BaTENEeH.

4. lllunaue, B. C. 3amaynuk 1o BbICHIEH MaTemaTuke : ydueOHoe mocobue / B.
C.lIumaueB. — 10-e wm3n., crep. — Mocksa : UHOPA-M, 2024. — 304 c. — (Bricuee
obOpazomanme). - ISBN 978-5-16-010071-5. - Tekcr : omekrtponsbrii. - URL:
https://znanium.com/catalog/product/2124772 (nata obpamenwus: 10.01.2025). — Pexum
JOCTYTIA: TI0 TIOJITHCKE.

B) MeToanueckue ykasaHus:

1. A6pamosa, .M. D1eMeHTBbI BEKTOPHOU anreOpsl U aHATUTHICCKON TreOMETPHH:
Meroandeckue yka3zaHus IS CTyIeHTOB | Kypca Bcex crienuanbHocTeid. — MI'TY, 2008. —

16 c.

2. AxkmanoBa, 3.C. Heonpeaenennsiii uaterpan: Terpanb-koncnekt — MI'TY, 2008. —
23 c.

3. Baxpymesa, . A. KpuBbie u noBepxnoctu 2 nopsiaka. [lonspHas cuctema koop-
nuHart. [Ipaktukym — Marautoropek: 'OY BIIO «MI'TY um. I'.'1. Hocosay, 2009. — 19 c.

4. T'opsiueBa, H.A. Teopust GyHKIMIT KOMITIEKCHOTO ITEPEMEHHOTO: MeToandecKue
YKa3aHHS U BApUAHThl MHAUBUAYAIbHBIX 33JJaHUN JUISl CTYJEHTOB BCEX CIELUATbHOCTEN —
Maruutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbld HHTETPAJl: METOJMYECKUE YKa3aHUsl J1JI CTYJICH-TOB
— MaruuTtoropck: 'OY BITIO «MI'TY um. I'.1. Hocoa», 2010 — 12 c.

6. I'paueBa, JI.A. DnemMeHTHI TMHEWHON anreOpbl, BEKTOPHOM anredpsl u
aHAJIMTUYECKOU reoMeTpun: YuebHoe nocodue. - Marauroropck: 'OY BITIO «MI'TVY um.
I"'A. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JlabGopatopHblil mpakTukyMm 1o craructuke ¢ npumenenneM EXCEL:
Merton. ykas. 1ist 1abopaTopHBIX paboT MO MAaTEMAaTUYECKOI CTaTUCTHKE.- MarHuToropek:
oy BIIO «MI'TY um. I''H1. Hocoray, 2009 — 40 c.

8. M3ocoB A.B. 'apmonnueckuii anain3: MeTtoandeckue yka3aHusi U BapuaHThI
3aJJaHUN JJI CAMOCTOSITENIbHON pabOThl M KOHTPOJIs 3HaHUH cTyaeHToB. — MI'TY, 2009. — 24
c.

9. Makcumenko, . A. Co6biTus u BeposTHOCTb. HacTs 2: Meroa. ykas. -
Maruuroropck: I'OY BIIO «MI'TY um. I'M. Hocosay, 2010. — 25 c.

10. Masiuenko, E.I1. ITpousBonnas u auddepenuunan pynkuuu. IpakTukym. -
Marnuro-ropck: 'OV BIIO «MI'TY um. I''1. Hocosa», 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue GpyHKIuit u noctpoenue rpaduko. [Ipaktukym. —
Maruuroropck: 'OV BIIO «MI'TY um. I'"'M. Hocosa», 2011. — 20 c.

12. CaBymikuna H.®. KomOunaropuka. CoObIiTHE U BepOSTHOCTb. HacTs I:
Komb6unatopuka. Anredpa coObiTuii: MeTo1. yka3zaHus 1Mo JUCHUIUTMHE «MareMaTukay JUis
cryzneH-ToB | kypca Bcex cnenuansnocreid. — MI'TY, 2007. — 17 c.


https://znanium.com/catalog/product/1818645
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

r) [IporpammHuoe o6ecneuenue u UHTepHeT-pecypcebi:

IIporpammMHoe oGecrieyeHue

HaumenoBanue o
o Ne norosopa Cpox aelicTBUS TULEH3UU
MS Office 2007
Professional Ne 135 o1 17.09.2007 0eccpoyHO
7Zip CBOOOJIHO pacIpoCTpaHIeMOe 06eccpovHO
FAR Manager CBOOOJIHO pacpoCTpaHIeMOe 06eccpovHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAHHDLIX U HH(l)OpMalIHOHHbIe ClIPaBOYHbBLIC CUCTEMbI

HasBanue kypca Cchlnka

HanmonaneHas uHQOpMaMOHHO-aHATTUTUYECKAS
cucrema — Poccuiickuit wunHzmekc Hayunoro | URL:https://elibrary.ru/project_risc.asp
IMUTHUPOBAHUA

DnekTpoHHas 0a3za NepHOIUYECKUX U3aaHuil East

View https://dlib.eastview.com/

9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCUMIIMHBI (MOIYJIsl)

MarepuanbHO-TeXHHYECKOE 00eCTieueHIEe JUCIUTUINHBI BKITIOYALT:

Tun u HazBanue ayautopuu | OcHallleHUEe ayAUTOPHH]|

VY4eOHble ayAUTOPUH I IPOBEIEHUS 3aHATHUI JIeKHHOHHOTO Tunal Jlocka,
MYJIbTUMEIUIHBIE CPECTBA XPAHEHUS, IEpeJaul U IpeJCcTaBiIeHus nHdopManuu||

VY4eOHble ayIUTOPUHN Ui TPOBEICHUS PAKTUYECKUX 3aHITHH, TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAINH, TEKYIIET0 KOHTPOJIS M IPOMEKYTO YHOM
atrectaruu| Jlocka, MyaIpTUMEIUHHBIN TTPOCKTOP, 3KpaH, KoMIuiekec MeTomuecKux
pa3paboToK (pa3aaToyHOro MaTepHaia U METOJANYECKUX YKA3aHUi) U\MIH KOMILIEKC
TECTOBBIX 3a/IaHUi JJIs1 TOATOTOBKU U MPOBEACHUS MPOMEKYTOUHBIX U PYOEHKHBIX
KOHTPOJICH]|

[Tomemienus i caMmocToATeNbHON paboThl yuaniuxcs| [lepconanbHble
kommbioTepsl ¢ makerom MSOffice, Beixoiom B IHTEpHET 1 ¢ JOCTYIIOM B 3JICKTPOHHYIO
HH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCHUTETA|

[Tomemnienue a1 XpaHeHUs ¥ POPHUIAKTUYECKOTO 00CTYKUBAaHUS y4€OHOTO
o6opynoBanus| [llkadw! 11 XpaHeHUus yaeOHO-METOAMYECKON TOKYMEHTAIUH, Y4eOHOTO
000pynoBaHus U y4eOHO-HATTISAHBIX TOCOOUH ||


https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

MPUNOXEHUE 1

lMpumepHbie aydumopHble KOHMpoabHbie pabomol (AKP):

AKP Nel «Mampuybl. Onpedeaumenu. C/IAY. AHanumuveckasa 2eoMmempusn»

1. BbIYHCIUTD ONPEAETUTEIH:

1 3 1
5 -2
a) , 0, 5 o
3 2
3 -25

X, +3x,+x,=0
2. Pewmmrts cucrem aBHeHUM MeTomoM Kpamepa: __2.
yyp 1 pamepa: s — x + 2x, + 2x, =—3

3x, —2x, +5x; =2

3. JlaHbI MaTpUIIBI A—(_ j ( j Haiinure matpuny A4 - B.

4. Jamsi ouxn A(-1-10), B(3;L6), C(0;12), D(6;4;7). Haiimure:
a) KOOPJMHATEI BEKTOPOB CA u CB:
0) cKasIpHOE MIPOU3BEICHUE C—A @ Y YroJI MEXIY BEKTOPaMHU C—A u CTB;

B) BekTOpHOE mpomspenerne BD x CD;
r) o6séM mupamunsr ABCD ;
e) ypasnenue npsamoit AC .

AKP Ne2 «[pedenbi»

1. Boluncnmte npepensi:

3 2
1 iim X er3x + 2X 3. (x 7)(x— 3)(x 4) c tgzax
x>2  X°—X—6 Hw 5x* —x* +11 x>-2 (X +2)
1. 1
2. lim(1-4x)* 4. lim xctg5x 6. lim 3x!
x—0 x—0 x—1-0
2. UccnepoBaTb HA HENPEPLIBHOCTb GYHKLUUIO
X—=3ecmu x<0
f(x) = {
5% ecau x>0
AKP Ne3 «[pou3eodHasn»
1. Hanaute nepByto NPOMN3BOAHYIO OT  QYHKLMIA:
_J1_ 9542 2_
a) JX=VI=28 gy =X-C0S3X, ) y=X TIXF2 50 v i3
y =arccos5t + 7, X" +2x+1

3
y y=5 wx 2arctg(4x2 + 3x)
2. CocTaBbTe ypaBHEeHUA KacaTeNbHoOM K kpusoit XY = 4 5 rouke Xy = 1.

3.  Bbluucaute npubamxerHo Y =+ x* +8 npu X = 1,09



4.

. cos4x-—1
Bblumncnute npegen no npasuay Jlonntana lim -
x—0 (e4x _1)

AKP Ne5 «CnyuaiiHblie cobbimus»

1.

Mo MmuweHn npousBoAUTCA TPW BbiCcTpesia. PaccmatpuBatoTtca cobbitna A, B, C — nonagaHue npwu

nepBoOM, BTOPOM U TPETbEM BbiCTpenax. YTo o3HayatoT cobbiTus A+B+C,AB+C ?

. B ypHe 12 wapos. Cpeamn 3tux wapos 3 6enbix U 9 YyepHbiX. KakoBa BEPOATHOCTb TOrO, YTO Hayaauy

BbIHYTbIN LLIAP OKaxKeTca 6enbim?

B pagunoctyaum Tpn mmkpodoHa. [aa KarKaoro us nepsbix A4BYX MUKPOGOHOB BEPOATHOCTb TOrO, YTO
OH BK/IIOYEH B AaHHbIN MOMeHT, paBHa 0,45, a ana Tpetbero — 0,9. HaliTu BepPOATHOCTb TOrO, YTO B
OAHHbIA MOMEHT BKAOYEHbI 2 MUKPOGdOHa.

B npoaarke nmetotcs H6esble N KOpUYHEBbIE AL B COOTHOLWEHMM 2:3, npuyem npomssoacteo 60%
6enbix U 71% KOpPUYHEBBIX AUL, AaTUPYETCS AHEM, NPeALecTBYOWMM AHIO NPOAAXKK, @ OCTaslbHble
Anua pgatupytotcs 6onee paHHMMM uncnamu. MNoKynaTenb 3aKasbiBaeT ANLa, AaTUpPyemble HEeM,
npeawecTBYOWNUM AHIO NPOLAXKM, HE3AaBUCMMO OT MX LBeTa. KakoBa BEpOATHOCTb TOro, YTO emy
npoaaayT peweTky 6enbix Anw?

. an60p COCTOUT U3 NATU Y308, Ka)l'(ﬂ,blﬁ N3 KOTOPbIX MOXeEeT BbIATN U3 CcTpoA B Te4yeHune roga C

BepoATHOCTbIo 0,1. KakoBa BEPOATHOCTb TOTO, YTO B TEYEHME ro4a BbIVAYT M3 CTPOA POBHO 2 y3/1a?

MpumepHsbie uHOUBUByanbHbIe domawHue 3adaHusa (MA43):

na3 Nel «Mampuybl. Onpedeaumenu. C/IAY»

3adaHue ogpopmaeHo 8 sude UHMePAKMUBHO20 mecmad 8 nocobuu

AHuncumos, A. 1., boHgapeHko T.A., KameHeBsa " A. MaTtpuubl. Onpegenntenn. CUCTEMbI IMHENHBIX
anrebpanyecknx ypaBHeHU [INeKTpoHHbIN pecypc] : yuebHoe nocobue / MITY. - MarHUTOropcK :
MITY, 2017. - 1 aneKTpoH. onT. guck (CD-ROM). - 336VYP. - ISBN 978-5-9967-1000-3

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

na3 Ne2 «lpumeHeHue npou3sodHoii 01 uccnedosaHus pyHKYyuUii»

3x
x* +9
NocTpoiite rpadmK GYHKLMM C NOMOLLBIO NPOVU3BOAHON Nepsoro nopagka y=—x3 —3x? + 9x +11.

Haﬁﬂ,MTe NPOMEKYTKM MOHOTOHHOCTHU U IKCTPEMYMbI d)yHKLI,MM y=

HaiiauTe NnpomesKyTKM BbINYKIOCTU, BOTHYTOCTU M TOUKM nepernba dyHKumm — y =2x —3R/x* .
3

. . X
HaitauTe acumnToTbl M NOCTPOWTE CXEMATUYHO rPadUK GYHKUMM Y =—— .
(x+1)
o x?2 —3x+3
MposeauTe NoaHOe nccnesoBaHne GyHKUMKM 1 nocTpoiTe rpadpuk y— 2 ~°X+ 3
x-1
MposeanTe NoAHOE nccaeaoBaHne GyHKUMKU U NocTpoliTe rpaduk
_Inx
X

Haiigute Hanbonbliee n HauMeHblUee 3Ha4YeHNUA GYHKLUM y:8X+i2_15 Ha oTpeske B 2]

U3 Ne3 «HeonpedeneHHblii uHmezpan»


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

Bbluncantb HeonpeaeneHHblie NHTerpaabl

L L—Xz;Hde zj( 2 1 de

3Jx 3+x* 2Jx2_3
3 J—
3] 3 4 4, Ctg_—)Zde
/ sin % x
2-1x sin(zx—lj
2x-1
5. [ x(3x?+1) dx 6. [ ———
-[ ( ) J’x2+2x+10

7. j\/l—exexdx 8. J' AX+3 4

(x-2)°
9. J‘xe*?’dx, 10. j#
X(x° +1)
dx dx
11. f 12. - . a2 1
Iﬁ+i/§+2‘{/§ Icosxsin3x
13

dx
'[ (X+D)VX* +2x-1.

U3 No4 «OnpedeneHHbIli uHMe2pan U e2o rnpunoxeHusa»
2 1 n

1. I(xz +—)dx. 2. Iln sin xdx
1 X 2

2. Bblumcautb naowagb Gurypbl, orpaHUYeHHOM IMHUAMM
1) 3x—y=4, y>=6x

2) r=cos2p, OSgogg
x =2cost,

3) { . y=3(y=3).
y=6smt;

3. BbluMcAUTb ASIMHY AYTY KPUBOW, 334aHHON YpaBHEHNEM

1) y=hux, V3 <x <5

2) p=3e*", —7/2<@p<7/2

3) x=e'(cost+sin¢), T/2<t<T.
x=é'(cost—sin 1),

4. BbluMcautb o6bem Tena, 0b6pasoBaHHOro BpalleHnem BoKpyr ocu Oy Gpurypbl, orpaHUYeHHON

rpadukamm dyHkuMit X =3—-y?, Xx=y* +1



lMpumepHbie sapuaHmMesl pacyemHo-2paguyeckux pabom (PrP):

PrP Nel « [peden. HenpepbieHOCMb»

6. HaliauTe npeaenbl pyHKLMA:

D lim X(x?* +2x-1) 2 lim (X—=2)(x* +2x+2) 3 im 2-J5-x |
x>0 x-1 -2 x*-5x+6 13- Btx
. X 8+15x
sin ~ - In(1+4x) _ 3 1 . 5X—1j
4) | 2 ; 5 - _ ; 6) lim .
) 92107 ) !(IT4(X_4 x2_16j ) H°°[5X+6

X-arctg X
6

7. WUccnepyite GyHKUMIO HA HENPEPLIBHOCTb, BbISCHUTE XapaKTep TOYeK pa3pbiBa, CAeNanTe YepTexK
rpadpuka GyHKLMMK
1

- x<1,
1 x—=1
1) f(x)=8x*, 2) f(x)=4(x-1)2, 1<x<3,
4, X>3.
PrP Ne2 «[pou3eodHas. BoivucneHue»
1. Halitn npoussogHble u anddepeHumnansl nepsoro nopagKa
7.C0S X
1) y = ,
ox+1
2) y=(2+5x)" —3cos7x,
7 .
3) y= 5—4x -arcsin x,
4) 'y = (cosx)".
2. HaTn npon3BoaHyto GyHKLUK, 3a4aHHON HEABHO e’ —5xe” — 2xy +11=0.

3.HaitTn nponssoaHyto GpyHKLMM, 3a4aHHOM NapaMeTpUUECcKn

X =3cost -5,
y=4t° +5.



4. HaliTu npon3BOAHble NepPBOro nopaaka GyHKunm y=X¢€

PIrP Ne3 «lpou3eodHas ebicuiux nopAaoKos. lpunoxceHus npou3zeooHoli»

dy d?y

1. Hahgute — u

dx dx?

Xx=3t—t3,
y=3t%

byHKUMI: ) { 6) y:S‘R.

o 2 .
2. a) HanuwwuTe ypaBHeHMe KacaTenbHOM Kk Nnapabone = X" — 4AX + 2 BTOuYKe c abeumccoit

X, = 0. MocTpoiiTe rpaduK 1 KacaTesbHyto.

6) HanuiwmTe ypaBHeHMe KacaTenbHOM K kpneoit X° + Y° —4X+2y —164 =0 B ee Touke ¢

KoopguHatamu (7; 11). MocTpoiiTe KPMBYIO U ee KacaTeslbHY!o.

3. Hal‘/JIAVITe Hanbosblliee U HauMeHbLLee 3HaYeHus d)YHKLI,MVI Ha 3a4aHHOM OTpPE3KeE

f(x)=2x*—6x*—18x+7 xel[-2;2].
1
4. UccnepyinTte GyHKumMio Y = 5 X3 —2x? Ha 3KCTPEMYM 1 NOCTPOIiTE ee cXeMaTUUecKuii rpaduK.

(x-1)*

5. MpoBeawnTe NoaAHOE UCCef0BaHUE U NOCTPoMTe rpaduKk GyHKUMKN Y = >
X

6. Bblumncaute npegenbl, NCNO/sb3yA Npasuao Jlonutana:

2x° —8x* +13x—10

a) lim
) x>2 x3_2x? +3x—6

6)ﬁmx-m@x—ﬂ.

X—>+0

7. 3aBMCUMOCTb nyTn OT BpeEMEHU nNpu I'IpﬂMOﬂMHeﬁHOM ABUXEHUN TOYKHN 3a43ETCA YpaBHEHNEM

_ 1., 2
S = gt +2t°—3,rpe s —nytbem,a I — Bpems B c. BbluMCUTE €€ CKOPOCTb U YCKOPEHUE B

MomeHT Bpemenn t=4cC.

PrP Ne4 «4acmHobie npou3sodHsbie»



. In (1— x> —y?
1. HaliTn obnactb onpeaenenma GyHKUMN 7 =
1-y

2. HaltT1 3HaYeHMA YacTHbIX NPOU3BOAHbIX GYHKLUMIA B 3a4aHHON TOYKe:

1

A) z=x" (1) B) z:ln(\/;+\/§) (@2).

o%u .
3. Haiiu a—z,ecnm u=Xxy+sin(x+y).
X

4. Bblumeantb npubamskerto +5-e%% +2,03%

PrP Ne8 «Teopus sepossmHocmeii»

1. TIpousBoauTcs 5 BHICTPEJIOB MO pe3epByapy ¢ TOPIOYMM, IPHUEM pe3epByap MOCIe MEPBOro
MONa/IaHUs B HETO BOCILIAMEHSIETCS, a OCJIe BTOPOTO MOMNalaHus B HEro — B3PhIBAETCS.
BeposTHOCTh MONMaianus B pe3epByap npu KaxaoM Beictpene paBHa 0,3. Halitu
BEPOSITHOCTH TOTO, UTO pe3epByap Oy/IeT MOI0XKEH, HO HE B3OPBETCH.

2. B cembe Tpoe aerteii: 2 Manpuuka U AeBovKa. Jletn urparot Ha KyxHe. BeposTHOCTB TOTO,
YTO MAJIbYMKH Pa3o0bIOT MOCyay cooTBeTcTBEeHHO paBHa 0,7 u 0,8, a st neBouku — 0,4.
Haiit BEposATHOCTB TOTO, YTO MOCyAa Oyaer pa3oura.

3. Cama nmomajgaeT B MUIIEHb IIPH OJTHOM BBICTpEE ¢ BeposATHOCTHIO 0,8, Mara — ¢
BeposTHOCTRIO 0,7, a [Tama — ¢ BepositHocThIO 0,75. Camma BeicTpernun 2 pa3a, Mama — 3
pasa, [lama — 1 pa3, nmocne yero B MumieHu OblI0 0OHApYKEHO 0JHO oTBepcTre. Kakosa
BEPOSITHOCTH TOTO, UTO B MHILIEHb Nomnana Marma?

4. Pa3pplB CBSI3U MPOUCXOJUT B OJHOM U3 3BeHbeB TenedonHoro kabens. MoHTED
MOCJIEIOBATENBHO MPOBEPSICT 3BEHbs, OOHapykuBas MecTo pa3pbiBa. CoOCTaBUTH pAll
pacmpesneneHuss 4ucia oOCIeIOBAaHHBIX 3BEHBEB, €CIU BEPOSATHOCTb pa3pblBa Ui
KKJIOr0 3BEHA TIOCTOSIHHA M paBHA P.



IMPUJIO)KEHUE 2

OHeHO‘leIe cpeacrea 1Jist NIpoOBEACHUA HpOMe)RyTO‘lHOﬁ aTrecranuun

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHHA

l'lpOMe)KyTO‘lHOﬁ arrecranmmn.:

Kon
HHOUKATOpa

HNupukarop
JOCTHXXCHUA
KOMIICTCHIINU

OneHouHbIE CpeICTBA

3HaHUuA

OIIK-1 - CriocobeH pemiath 3aa4u TpoGeCCHOHATBHON I TEIbHOCTH, PUMEHSISI METOIbI
MOJICITUPOBAHUS, MATEMAaTHIECKOTO aHAITN3a, €CTECTBEHHOHAYYHBIC M OOIICHHKCHEPHBIC

OIlIK-1.1

Hcnons3yer
€CTCCTBCHHOHAYYHBIC
3aKOHBI U MPHUHIIUIIBI
IIPU pELICHUH
MMPAaKTUYCCKUX 3a1a4

TeopeTnyeckue BONpoOCHI IK3aMEHOB
1 Kypc 3umMHsAs ceccus (IK3aMeH)

1. Marpuusl u neictBus Haa HUMU. CBOMCTBA JEHCTBHI
HaJ MaTpHUIaMH.

2. Ompenenurenu | u |l mopsakos. Omnpexenurenun N
MOPSAKA U UX CBOWCTBA.

3. Cucrembl JMHEHHBIX anreOpanvecKux YypaBHEHHI

(CJIAY) u ux 3anmuch B MAaTPUYHOM BHJIC.

OOpaTHas MaTpulia U €€ BbIYHUCIICHHE.

Pemienus CJIAY MaTpuuHbIM METOIOM.

®opmynel Kpamepa

[Ipenen dbynakuuu B Touke. [Ipenen Gpynkmum B

6eckoHeyHOCTU. OHOCTOPOHHUE MTPENIEIbI.

8. beckoneuHo Masble U OeCKOHEUHO OOJIbIINE
byHKIMH, CBSI3b MEXTy HUMU. CBOHCTBAa OECKOHEYHO
MaJIbIX (QDYHKIIHH.

9. Teopemsl 0 npenenax. Packpbitre
HEOIPEICTICHHOCTEH.

10. 3ameyareibHbIE MTPEACIIbI.

11. CpaBHeHUE O€CKOHEYHO MaIIbIX (DYHKITHI.
DOKBUBaJCHTHbIE OECKOHEYHO Malible (PYHKIUU U
OCHOBHBIE TeOpeMbI 0 HuX. [Ipumenenue k
BBIYMCIICHUIO IIPE/IEIIOB.

12. HenpepbIBHOCTH (DyHKIIMH B TOUYKE. TOUKH pa3pbiBa U
uX Kinaccuukaius.

13.IIpousBoHas (GPyHKLMH, €€ TEOMETPHUUECKUI U
(bu3nUecKuil CMBICIL.

14. YpaBHEHHUs KacaTeJIbHOW U HOPMAJIA K KPUBOM.
JuddepenunpyeMocTs GYHKIUHN B TOUKE.

15. [Ipou3BoiHast CyMMBI, pa3HOCTH, TPOU3BEIACHUS,
gacTHOTO GyHKIMA. [Ipou3BoIHAS CIIOKHOH H
o0OpatHO# (HyHKIHUH.

16. ludpdepenupoBanrie HESBHBIX U MapaMeTPUIECKU
3agaHHbIX GyHKUui. Jlorapudmuyeckoe
muddepeHrpoBaHue.

17. I1pon3BOJIHBIE BBICIIUX MOPSJIKOB.
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18. Inddepennman pynkmun. ['eomeTpudeckuii cMbICI
maddepennnana. OCHOBHBIE TEOPEMBI O
muddepeHnnanax.

19. ITlpumenenue auddepeHimana K mpuoIMKCHHBIM
BBIUMCIICHUSIM.

20. OcHOBHBIE TeOopeMbI MU (HEPESHIIMATHEHOTO
ucumncinenus: Pomrs, Jlarpanxa u Komm.

21.IIpaBwito Jlonmrans.

22.Yci10BUSI MOHOTOHHOCTH (PYHKIIUNA. DKCTPEMYMBI
byukuii. Heo6xoaumoe 1 10CTaTOYHOE YCIOBUS
JKCTpeMyMa QYHKIIMH.

23. Haubonpuiee 1 HauMeHblee 3Ha4eHNs QyHKIUU Ha
OTpE3KeE.

24. BeimykiiocTs rpaduka pyHkiuu. Touku neperuoa.
HeobxonumMoe u joctaTouHOe yCIOBHUS TOUEK
neperuoa.

25. AcumMnTOoThI rpaduka GyHKIIUH.

1 Kypc JeTHsAsA ceccusi (IK3aMeH)

1. CkansipHOE NpPOU3BEIEHUE IBYX BEKTOPOB M €r0
CBONCTBA.

2. BexkropHOoe mpom3BeNeHUE IBYX BEKTOPOB MU €r0
CBONCTBA.

3. CmemanHO€ NpOM3BEINCHHE TPEX BEKTOPOB M €r0
CBOMCTBA.

4. OcHOBHass  uAed  AHATUTUYECKOM  I'€OMETpPHUH,
IIPUMEHEHHUE BEKTOPHBIX TPOU3BEACHUN.

5. Ilpsimasg Ha miIockocTH. PasznuuHble BUABI YpaBHEHUI
IIPSIMOM Ha TUIOCKOCTH.

6. Yrous Mexay NpsAMBIMH Ha IJI0cKocTu. Paccrosinue ot
TOYKH JI0 NIPSIMOM Ha IUNIOCKOCTH.

7. Ilmockocts B mpocTpaHCcTBE. PasznuuHble  BUABI
YPaBHEHUH IUIOCKOCTH B IPOCTPAHCTBE.

8. Yrous MexIy IIOCKOCTAMU. PaccTosiHME OT TOUKH 10
IUIOCKOCTH.

9. Ilpamags B mpocrpaHcTtBe. Pasinunble  BUABI
YPaBHEHUN MPSIMON B IIPOCTPAHCTBE.

10. B3auMHOE pacIoONOKEHUE IIJIOCKOCTH U IPSIMOW B
IIPOCTPAHCTBE.

11. TlepBooOpa3nas. HeompeneneHHbII MHTErpan U €ro
cBoiicTBa. Tabmuiia OCHOBHBIX HHTETPAJIOB.

12. OCHOBHBIE  METOJbl  MHTETPUPOBAHUA:  3aMEHa
[IEPEMEHHON U UHTETPUPOBAHUE 110 YACTAM.

13. OnpeneneHHbId UHTETpall KaK MPEeJesl HHTETpaJIbHON
CYMMBI, €r0 CBOMCTBA.

14. ®opmyna Hetotona — Jleiiouuna. OCHOBHBIE CBOMCTBA
OIIPENIEIIEHHOTO UHTErpasa.

15. BelunciieHne OIpEAEIeHHOI0 HUHTErpaia (3aMeHa

HCpCMeHHOﬁ, HUHTCTPHUPOBAHUC 110 I-IB.CTSIM) .
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WHTerpupoBanrne 4YeTHBIX M HEYETHBIX (YHKIUN B
CUMMETPUYHBIX NIpesesax.

16. HecoOGcTBEHHbBIE MHTETPAIBI.

17. l'eomerpuueckne u  (QU3HYECKHE  MPHIIOKCHUS
OTIPEJIEJIEHHOr0 UHTErpasa.

18. DyileMEHTHI KOMOMHATOPUKHU: IIEPECTaHOBKHU,
pa3MeleHus], COueTaHusl.

19. OcHOBHBIE TIOHSTHUS TEOpUH BEPOSITHOCTEH:
UCIIBITaHUE, COOBITHE, BEPOSATHOCTH COOBITHSI.

20. JleticTBus HajJ cOOBITUSAMU. ANredpa COOBITHIA.

21. TeopeMmsl CIOXKEHUS U YMHOKEHHSI BEPOATHOCTEN.

22. BepoATHOCTb MOSBICHUS XOTsI ObI OJHOTO COOBITHS.

23. ®opmyna nosHOM BeposTHOCTU U popmyina baiieca.

24. Cxema bepnyu, dbopmyna bepnymm,
HaWBEPOSTHEUINIEE YHCIIO TOSIBJICHUN COOBITHS A B
cxeme bepnymm.

25. Tlpubnuxennslie Gpopmyisl B cxeme bepHym.

OIIK-1.2

Pemaer ctanmapTHbie

npodeccruoHaIbHbIC
3aJa4n
MIPUMEHECHHEM
00IIIEeNHKEHEPHBIX
3HAHWHI

C

Hpumepubte npakmuiueckue 3a0anus 01 IK3AMEHOE.

1. Pemmute MmatpuuHoe ypaBHeHue X+3(A-B)=4C, raoe

o 5) 55 Y (5 )

2. Pemnth cucTeMbl TMHEHHBIX anredpandeckux
ypaBHeHu# o gopmynam Kpamepa, MaTpruuHbIM
MeToI0M, MeToioM [ aycca:

3X, +4X, +2X; =3
2X; — X, —3Xy =3
X, +5X, + X3 =—2

3. JlaHbI KOOPAMHATHI BEPIIMH MUPAMHUJIBI ARAA,
A(136), A(221), A(-101), A, (-4;6,-3).
Haittu: 1) nnuny pebpa AlAZ; 2) yroma Mexnuy
pedpamu Al g Ah

3) yron Mexy pedpom AA g I'paHblo AhA. 4)

IUIONIA/Ib TPAHU AiAZAS; 5) o0BbeM mUpaMUIbI.

4. B tpeyronsauke ¢ BepummHamu A(2,1), B(5,3), C(-
6,5) HaliTH JUTMHY BBICOTHI U3 BEPIIMHBI A.

5. Hanmmcare kaHOHHWYECKHE U TapaMeTpUdecKue
ypaBHEHHUS MPSIMOH, MPOXOISIIEH Yyepe3 TOUKU
M(2,1,-1) u K(3,3,-1).
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6. CocraBuUTh ypaBHEHUE IUIOCKOCTH, TPOXOISAIICH
yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jlokxasark, 4TO MPSMBIE MapaJIJICIIbHEL:

X+y-z=0
X+2 y-1 z
3 2 14 (X-y-5z-8=0

8. Beruncaure npenens:

4 .
a) lim 1+4x-x 1 6) lim 3x-arcsin2x ‘B

2 4 3,
x>0 X + 3X° + 2X x>0 COS X — COS”° X

. J2x-1-+5
lim———-

X3 x_3

o dy o, _ 4x—x?
9. Haitnure dx U1t QYHKIAN: a) y=e . 0)
X

X =ctg2t,
y = In(sin 2t)

10. Beramcmums:  (1-i).

11. Haiitu Heonpeen€HHBIA  HHTETpAT: a)

Isin3x.co55xdx’6) -[(:I.—C-OSX)2 dX.B) j(2X+5)-eXdX.
X—=SIn X

J20
_[ xdx .
2 \/x2+5

13. Halitn momans (Urypel, OrpaHUYCHHOM

12. BerauciuTh onpeaeseHHbI HHTETpal

2
auHuAMu: X =4, y° =4x

14. Tlpu nocraBke ¢ 3aBoga Ha 6azy 1000
PaIUONIPUEMHHUKOB, Y 55 BBIIUIM U3 CTPOs Jamiibl. HaiiTu
BEPOSTHOCTh TOTO, YTO B3STHIN HayIauy MPUEMHUK OyaeT
UCIPABHBIM.

15. TlpuHuMaeM BEpOSITHOCTH POKICHUS MaIbUuHKa U

JI€BOYKH paBHBIMH. HaliTh BEpOSATHOCTB TOTO, 4TO Cpean
10 HOBOPOXAEHHBIX 6 OKAXKYTCS MalIbUUKaMHU.

OIIK-1.3

HpI/IMeHHeT MCTOJBbI
MOJCIUPOBAHUA U
MaTeMaTUudYCCKOIo
aHaJIM3a OJ1sd
peuIcHud 3a1a4
TCOPCTUYCCKOTO U

Ilpumepnuvle npuknaonsle 3a0a4u U 3a0aHUA
3anaya 1. IIpoBepurts, JeXKaT 1M TOYKU AL, 1),

B(4;4:6) C(22:3) , DO0;14:17) oo

IIJIOCKOCTH.




Nupukarop

Kon
JOCTHXKEHUS OneHouHbIE CpeCTBA
HHIAKATOpA
KOMIICTCHIIHN
IIPUKIIAIHOTO 3anauva 2. [Ipu nocTpoeHuu BUCSYETO MOCTA UEPE3
XapakTepa PECUKY «Tuxas» 1 BEIICHCHUH HAaAC)KHOCTU COOPYKCHUA,

CTYAEHTBI CTPOMOTPSIIA CTOJIKHYJIUCH C PEIIEHUEM
CIEAyIOUIEH 3a0a4u:

Tpoc, noABenIEHHBIH 3a IBa KOHIIAa HA OJIMHAKOBOU
BbICOTE, UMeeT popmMy yru napadoisl. PaccrosHue
MeX/1y TOUKaMu KperuieHus paBHo 24 M. ['myOuna
nporuda Tpoca Ha pacCTOSHUU 3 M OT TOUYKU KpeIUIeHUs
paBHa 40 cm. OnpenenuTs TIIyOMHY poruda Tpoca
NOCepeMHE MEXY KPEIJICHUSIMHU.

F=(@L25)
OJICKTPOCTATUUYCCKOT'O IOJIA, 110 IEPEMCIICHUTIO
M, =(0; 4; 2)

3anaua 3. Haiitu paGoty cuisl

3neKTpnqec1<0r0 3apfma N3 TOYKHU
M, =(4;7; 4)

B TOUKY

. X—C0SX

lim————

3ananue 4. [lokaxure, 4to pegen 7 X+C0SX He MOXKET
OBITH BBIUKCIICH 1O NpaBuity Jlonuramns. Haiinure sToT

npeaes APYruM CriocoOoM.

3amanue S. 3aBUCHMOCTb IyTU OT BPEMEHHU MPU

IPSIMOJIMHEITHOM JBH>KEHUU TOYKHU 33J]a€TCsl YpaBHEHHEM
1

s==t®+2t*-3,rme S-nyrbBM,a { Bpems B C.

Brruncnute ee CKOpocTh M YCKOPEHHE B MOMEHT

Bpemenu t=4c.

3agaua 6. B napke arrpakiuonoB ropoaa N oauH u3
OTPE3KOB TPACKTOPHUU JBIKEHUS MOE3/1a B
«AMEpUKaHCKUX TOPKaxX» MpeACTaBiseT co0oit

s(t) = Asin(wt + ¢,)

CUHYCOUY: ,Tne A, pou 0 —

HN3BCCTHBIC UHCJIA.

OnpenenuTh yroJl HAKIIOHA K TOPU30HTY ITOCETUTEIIS
aTTpakiroHa /[. B MOMEHT BpeMeHH 11 ero TBUKCHUS TI0
3TOMY OTpE3KY.

3ananue 7. [logymaiite, ¢ TOMOLIBIO CPEACTB KAKOTO
paszena MaTeMaTUKU MOXKHO PELIUTH CIEAYIOLIYIO
3a/1au4y.




Nupukarop

Kon
ITOCTHKEHUSI OueHouHbIE CpeACTBa

WHJIMKATOpa
KOMITIETCHLIUU

«Jlns yOOopKu CHera Ha ynuIax ropoja UCHoIb3yI0TCs
cHeroyoopouHsie MamuHbl. OHM pabOTAIOT B TEUCHHE
CBETJIOTO BPEMEHU CYTOK € 6 710 18 yacoB ¢ MOCTOSIHHOM
ckopocThIo Yoopku cHera 400 (m%/a). U3MeneHne oobeMa
CHera, BBINIA/IAIONIET0 Ha YIHUIIB TOPO/Ia B TOPOJIE B
TEUYEHUE CYTOK, MOXKHO OITUCATh YpaBHEHHUEM
%:129:—5;2, S(0) .
rzie — o0beM cHera (B M),
BBINABIIIETO 3a Bpems t (B uacax), 9 €1 £24. B momeHT
Bpemenn! = 0 ma ynumax ropoga aexut 1000 m3 cuera.

YcTaHOBHUTE COOTBETCTBUE MEXKY BpEMEHEM t 1

St
06L€MOM CHETa, JICXKAIICro Ha meuax ropogla ( ) . »

CocTraBbpTe MaTEMAaTUYECKYIO MOJEIb 3TOM 3a7a4d U
pemmuTte e€.

0) Ilopsiiok mpoBeaeHUS MPOMEKYTOYHON ATTECTALNM, MOKA3ATEeJIH U KPUTEPHHU
OlleHMBAHMUS:

[Ipomexxyrounast arrectamus IO AWCHUIUIMHE «MaremaTHKka» BKIIOYAeT TEOPETHUYCCKHE
BOTIPOCHI, TIO3BOJISIFOLINE OLICHUTh YPOBEHb YCBOCHHUSI 00YUYArOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3aJJaHUsl, BBISIBJIAIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHHI U BIAICHUH, TPOBOIUTCS B popme
sk3amena (1 u 2 cemectp).

DK3aMeH 1o JAHHOM JMCLUIIINHE IIPOBOJIUTCA B YCTHOﬁ (bopMe I10 59K3aMCHAIIlMOHHBIM 6I/IJ'IeTaM,
KaXXJIbIM U3 KOTOPBIX BKIIOYACT 2 TCOPCTUYCCKUX BOIIPOCA M JIBAa ITPAKTHYCCKUX 3aaHUA.

Iloka3arenu n KPUTCPHUHU OLICHUBAHUA JK3aMEHA:

— Ha OLCHKY  «OTJHUYIHO» — O6yanOIHHﬁCH ACMOHCTPUPYCT BBICOKHUH YPOBCHBb
C(I)OpMI/IpOBaHHOCTI/I KOMH@TGHI.IHIZ, BCCCTOPOHHEE, CHUCTCMATHYCCKOC U FJ'IY60K0€ 3HAaHUC
yqe6Horo Marepuaia, CB060,I[H0 BBITIOJIHACT TMPAKTUYCCKHUE 3aJaHUAd, CBO60,[[HO onepupyer
3HAHUSAMU, YMCHUAMU, IIPUMCHACT UX B CUTyallUAX MOBBIIICHHON CIOKHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00yJaIOLUiiCs IEMOHCTPUPYET CPEAHUN YPOBEHB CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HAHUS1, YMEHUS OCBOEHBI, HO JOMYCKAIOTCS HE3HAUUTENbHbIE OIIUOKH,
HETOYHOCTH, 3aTPyJHEHUS NpPU aHAIUTHYECKUX OIEpalMsX, NepeHOce 3HaHWM M yMEHMM Ha
HOBBIE, HECTAHIAPTHBIE CUTYALIHH.

— Ha OLECHKY «YAOBJECTBOPHUTEJIBHO» — 06yqa101u1/1171c51 ACMOHCTPHUPYET HOpOFOBBIﬁ YPOBCHB
C(bOpMI/IpOBaHHOCTI/I KOMIIETCHILIUI: B X0¢ KOHTPOJIBHBIX MCpOHpI/IHTI/Iﬁ JOIYCKAKOTCA OI_I_II/I6KI/I,
MIpOosABIIACTCA OTCYTCTBUC OTACIBHBIX 3HaHI/II71, yMeHHfI, HaBBIKOB, 06y‘-18.10]l[HI>iCSI HUCIBITBIBACT



SHAYUTCIIbHBIC 3aTPYAHCHUA IIPHU ONICPUPOBAHHWUN 3HAHHUAMU U YMCHUAMU IIPHU HUX ICPECHOCC Ha
HOBBIC CUTYalllH.

— Ha OIIEHKY «HEeY/0BJIETBOPUTEIbHO»— 00yJaloluiics JeMOHCTpUpYeT 3HaHus He Oosee 20%
TEOPETUYECKOT0 MaTepualia, JOMyCKAeT CYIICCTBEHHBbIC OINMOKMA, HE MOXKET I[0Ka3aTh
WHTEJUICKTYaTbHbIC HABBIKM PEHICHHSI MTPOCTHIX 3a/1a4 WIIM HE MOXET MOKa3aTh 3HAHUS JTaKe Ha
YpOBHE BOCIIPOU3BEICHUS M 0OBSICHEHUS HHPOPMAITUH.



