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PaGouas nporpamma cocrasiiena na ocnone MIOC BO - 6akasaspuar 1o
nanpasacumo noaroronskn 22.03.02 Merayprus (npukas Munobpuayku Poceun ot
02.06.2020 r. Ne 702)

PaGouas nporpamMma paccMoTpena u oj106pena Ha 3acesiannu Kapespst  Ipukaanoi
MaTEeMAaTHKH H HHPOPMATHKH

14.01.2025, nporokon Ne 5 /@/
3aB. kadenpoi - 10.A. Useekos

PaGouas nporpamma o106peHa METOANYECKOH KOMUCCHEH C
03.02.2025 r. nporokon Ne 3 W
[Ipencenarens [O.B. ComoBa
RISt
CoriacoBaHo:

3as. kadenpoit TexHosnoruit 06paboTku MaTepHaIoB
W A.B. Mosutep

Pabouas nporpamma cocTaBiieHa:
accucteHT Kadeznps [IMul, U. E. Unpun

PelieH3eHT: M
noneHT Kadenps: Pu3KkH, KaHA. GpU3.-MaT. HayK J. M.

Joarymmx




JIner akTyanusanuu padodeil nporpaMmsl

Pabouas mporpamMmma repecMoTpeHa, 00CykaeHa u o100peHa yist peanusanuu B 2026 - 2027
y4eOHOM Trofy Ha 3acemanuu kadenpsl [IpuknagHoit MareMaTuku U HHHOPMATUKU

[IpoTokon ot 20 . Ne
3aB. kadenpoi 1O.A. 13BekoB

Pabouas mporpamMmma repecMoTpeHa, 00CcykaeHa u ofoopena st peanusanun B 2027 - 2028
y4eOHOM ToIy Ha 3acefanuu kapenpsl [IpukiaaHoi MaTeMaTUKU U HHHOPMATUKU

[IpoTtokon or 20 . Ne
3aB. kadenpoi HO.A. U3BekoB

Pabouas nmporpaMmma repecMoTpeHa, 00CyKaeHa 1 0j100peHa i peanusanuu B 2028 - 2029
y4eOHOM TOoy Ha 3acenanuu kadenpsr [lpuknamHoil MaTeMaTuKu U HHHOPMATHKH

[Iporokom ot 20 . Ne

3aB. xadempoii 10.A. U3Bekos

Pabouas mporpamMmma nepecMoTpeHa, 00CcykaeHa u ooopena st peanusamuu B 2029 - 2030
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpukinamHoit MaTeMaTHKU ¥ HH()OPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapou I0.A. U3BekoB




1 Hesnu ocBOeHMS M CHUILIHHBI (MOIYJIA)

HensiMu ocBOCHUST AUCITUTUIMHBI « MaTeMaTHKay SBISIFOTCS: 03HAKOMHUTH 00y4aeMbIX
C OCHOBHBIMHU MOHSITUSIMA U METOJJAMH BBICIIEH MaTEMaTHKH, CO3[1aTh TEOPETUUECKYIO U
MPAKTHYECKYI0 0a3y MOATOTOBKH CIIEIUATHCTOB K ACSITENFHOCTH, CBI3aHHOM C
UCCIICIOBAHUEM, Pa3pa0OTKON U TEXHOJIOTHUSMHU ITPOLIECCOB MOTYYCHHS METANIOB U CILIABOB,
METAJUTMYECKHUX U3JeNIni TpeOyeMOoro KauecTBa, 1 OCHOBAHHBIX Ha MPUMEHEHUHU
MaTeMaTHYECKOT0 aHalu3a U MOJICITUPOBAHUSI.

2 MecTo IucuMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

Juctummaa MareMaTika BXOJUT B 00s13aTENIbHYIO YacTh y4eOHOro MIaHa
00pa3oBaTeIbLHON MTPOTPAMMEI.

JInst u3ydeHust AUCIUIIMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIA/ICHHS),
cOopMHUPOBaHHBIE B pe3yJIbTaTe U3yUEHHs TUCLUILINH/ TPAKTUK:

JucuumimHa MatemaTuka BXOAUT B 0a30BYI0 4acTh y4yeOHOIO I1aHa
00pazoBaTeabHON MporpaMmsl. M3yueHne AUCIUIUIMHBI Oa3upyeTCs Ha IKOJIBHOM Kypce
MaTeMaTHKH.

3HaHus (yMEHUs, BIAJCHUS ), TOJTYyYCHHbIE IPU NU3YUYEHUH JAaHHOM TUCLIUILIUHEI
OyayT HEOOXOAUMBI JJIsl U3yUEHHS! TUCIUTIINH/TIPAKTHK:

[InanupoBaHue SKCIIEpUMEHTA

Ananu3 4rciaoBoil nHpopmanuu

dusnyueckass XUMHS

®dusuka

MareMaTrnyeckuil aHaJIn3

3 Komnerenunu ody4yawmerocsi, popmupyemblie B pe3yibTaTe 0CBOCHUS

AUCHMILUIUHBI (MOYJIs1) U IIJIAHUPYeMbIe Pe3yJabTaThl 00y4eHu st

B pe3ynbrate ocBoeHUS NUCHUIUIHHBI (MOIy sl) «Martematuka» oOydaromuiics
JOJIZKCH 06JIB.I[3.TL CJICAYIOIHUMHU KOMIICTCHIIUAMMU

Konx nnaukaropa NupukaTrop 10CTHXKEHUS KOMIIETEHIIUU

OIIK-1 Cnocoben pemath 3a1a4u mpohecCUOHATBLHOMN AEITEIbHOCTH, IPUMEHSIST METOIbI
MOJICTHPOBAHUS, MATEMAaTHYECKOTO aHAIN3a, €CTECTBEHHOHAYYHbBIE M OOIIEHHKEHEPHBIC
3HaHUS

OIIK-1.1 Hcnonb3yeT ecTecTBEeHHOHAYYHBIE 3aKOHBI U PUHIIUAIBI IPU PEIICHUN
MPAKTUYECKUX 337124

OIIK-1.2 Pemaer ctannapTHbie podeccoHaNbHbIE 33Ja4l ¢ TPUMEHEHUEM
OOIIEeMHKEHEPHBIX 3HAHHH

OIIK-1.3 [TpumeHsieT METOIbl MOAECIUPOBAHUS 1 MATEMATHYECKOTIO AaHAJIN3A JIIS
pELIeHMs 3a]1a4 TEOPETUYECKOr0 M PUKIIAJHOIO XapakTepa




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILINHBI (MOLYJIs1)

OO0mias TpyA0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 7 3a4eTHBIX eIUHUIl 252 akaJl. 4acoB, B TOM

=15 (03) (K

— KOHTakTHas pabora — 111,35 akan. gacos:

— ayautopHas — 105 akan. yacos;

— BHeayAuTOpHas — 6,35 akaj. 4acos;

— caMocTosTeNbHas padora — 69,25 akaj. 4acoB;

— B (hopMe IpakTUYecKoi moAroToBku — 0 akasn. yac;
— IIOATOTOBKA K dKk3aMeHy — 71,4 aka. yac

dopma aTTeCTalHM - HK3aMEH

AynutopHas g
o KOHTaKTHas pabora E = ®dopma TeKyuiero
=
& B aKaJ. Jacax 3) Bunx KOHTPOJISI
Pasnen/ Tema 3 ( A ) £ B . P Kon
S 3 © | camocTosTeapHOM YCIIEBaEMOCTH U
JACHUTLIAHBI 3 [ N KOMIICTCHI[UH
@) g £ paboThI TIPOMEXKYTOUIHOM
Tlek mab. | mpaxT. g aTTeCcTaluu
’ 3aH. 3aH. O &
1. Jluneitnas anrebpa
- U3y4eHHe
TEOPETHIECKOTO
MaTepuara, -
1.1 MatpHi! u - BEITTOJIHEHHE KOHCYJILTHPOBaHHE,
) WHAUBUYaJIbHOT - IPOBEpKa
OTpECTUTENN. AHBULY POBCP OIlK-1.1,
< 0 JIOMAIITHETO BBITIOJTHCHHS
JlelicTBUS HaJl MAaTPULIAMH. 4 4 sanaHms HHMBHYaBHOTO OIlK-1.2,
Briuucienue onpenenurens. ’ Y OIIK-1.3
OGpaTHas MaTpHIA - TECTUPOBAHUE JIOMAIITHETO
p p iniv's 3a/1aHus,
CaMOKOHTPOJI, - TECTUPOBaHUE
- UHTEPaKTUBHOE
TECTHPOBaHHE
1 H3y4yeH
He -
TEOPETUIECKOTO KOHCYJIb
Marepuana, THPOBAHHE,
1.2 CucTeMbl THHEHHBIX - . Ol;e <
anreOpandecKux BBITION a BLII:IOHI?GHHG OIlK-1.1,
yPaBHEHUA. 2 6 HEHHE S OIIK-1.2,
Crnioco6s! pemenust CJIAY. AOMAIIHETO OIIK-1.3
Uccnemopanne CJIAY (npaxririeckoro) | (MpakTiecKoro)
samanns za OI1 3aganus Ha OIl,
IIPOXO pe3yiIbTa
JKIICHUe T TECTUPOBAHUS
HWHTEPAKTUBHOTO
TOoOoTUNODALIIIC
Hroro no paznerny 6 10
2. BBeneHne B MaTeMaTHIECKUI
aHaau3
2.1 [penen - IIOITOTOBKA K IIpoBepka OIK-1.1
[TOCJIETOBATEILHOCTH. | 4 6 MPaKTUIECKOMY WHIUBU/TY aJTbHBIX OIK 1'2’
Ipenen GpyHKIMU OQHOM 3aHATHIO, 3a/1aHAH, OITK 1' 3’
nepeMeHHON - BBITIOJIHEHHE KOHCYJIbTallUH I10 ’




PTP «Ilpenemn.
HenpepbIBHOCTBY,
- COCTaBIICHHE
y4eOHOI KapThl

pemrenuto "Ilpenen.

HemnpepriHOCTH"
1o Teme (Kparkas
cUcTeMaTH3alus
U3Y4IEHHOTO).
- IOATOTOBKA K
MIPaKTUYECKOM
p y IIposepka
3aHATHIO, UHJUBUTY JIbHBIX
2.2 HenpepbIBHOCTH - BBITIOJIHEHUE 3az[a§1/11?1 OIlK-1.1,
(hyHKIMH OTHON 4 PI'P «llIpenen. ’ OIlK-1.2,
o KOHCYJIbTAIIUH 110
TIepEeMEeHHOM HenpepsiBHOCTBY, OIIK-1.3
COCTaBJICHHE pemermio PIP.
. AKP.
yueOHOM KapThl
O TeMe.
Uroro no pazaeny 10
3. JuddepenuuanbHoe
ucyncieHne GyHKIUA OJJHON
TIepEeMEeHHON
CamocTosiTenbHas
pabora ¢
JIUTEpaTypou —
KOHCIIEKT pazjena
3.1 3agauun, npuBOASIIUE K pasi
M «3agauu,
MOHATHIO TPOU3BOJHOM.
. NPUBOJISIINE K
Onpenenenne Mpou3BOIHOM
TTOHSTHIO
(bynKum B TOUKE. MIPOU3BOIHOI IIposepka
Juddepennuan, ero P A ’ POBEP OIlK-1.1,
J - IOATOTOBKA K KOHCTIEKTA.
TEOMETPHUIECKHUN CMBICIT 6 DAKTHICCKOM KOHCYJIBTALH 10 OIIK-1.2,
['eomerpuueckuit n p Y Y OIlK-1.3
N 3aHATHIO, pemenuto PI'P.
MEXaHHYECKHH CMBICIT
. - BBITIOJIHEHUE
npou3BoaHoOM. IpaBua PIP
nbbepeHIpoBaHus U
Aupdeperip «IIpousBonHas.
TabIMIa TPOU3BOIHBIX.
Brruncnenuey,
- COCTaBJIEHHUE
yueOHON KapThl
«IIpousBoaHasT».
- IOATOTOBKA K
MIPaKTUYECKOMY
3aHATHIO, KOHCYJIbTAIIUH 110
3.2 Tuddepenuupoanme - BBITIOJTHEHUE peuenuto PI'P,
HESIBHO 33JaHHBIX, PTP [Iposepka PI'P OIK-1.1
NapaMeTPUYECKHU 3alaHHBIX 4 «IIponsBonHas. «IIpousBonHas. OIK 1'2’
(dyHKIMT. Beruncienue», Beraucnenuey, OIK 1' 3’
Jlorapudpmudeckoe - COCTaBJICHHUE yueOHas Kapra ’
i hepeHIupoBaHuUe. yaeOHO# KapThl | (POEKT) MO TeMe —
«IIpomsBomHAsSY, 3amuTa
- IOATOTOBKA K
3amute PI'P .
3.3 [IpousBoaHbIE U - IOATOTOBKA K
nbhepeHIraNbl BRICITUX IPaKTHYECKOM Koncymerammm no
A PEHIL p Y pemenuto PI'P.
nopsiikoB. OCHOBHEBIE 3aHATHIO,
IIposepka PI'P
TEOPEMBI - BEITIOJIHCHHE «ITponsBoHas OIIK-1.1,
TUudpepeHInaIEHOTO 4 PTP P OIlK-1.2,
BBICIIIHX TTOPSIKOB.
WCYHCTICHHS: TEOPEMBI «IIponsBogHas OIlK-1.3
IIpunoxenns
®epma, Ponst, Jlarpanxka, BBICIIIMX "
N HIPOU3BOIHO,
Komm. ®opmyna Teiinopa. MOPSIIKOB.

®opmyia Teinopa.

IIpunoxenus

yueOHas Kapra




MIPOU3BOIHONY,

- COCTaBJICHUE
. (IpOEKT) 1o TeMe —
[IpumeneHue MPON3BOJHBIX y4eOHOI KapTbl
TIPU BEIYHCIIEHUH TIPEIETIOB. «IIpousBogHas», 3?:3(14; a
[pasuno Jlommrans. -TIOJITOTOBKA K
o «IIpousBoHas»,
KOHTPOJIbHOM
pabore
- IIOATOTOBKA K
PaKTHIECKOMY
3.4 UccnenoBanue QyHKIMIA 3aHITHIO,
C TIOMOIIBIO - BBITIOJIHEHNE
nud dhepeHInaTIbHOTO na3 [IpoBepka N3
ucuucnenus. [lpuzHaku «IIpumenenue «IIpumenenue
3HAKOIIOCTOSHCTBA, TIPOU3BOJHOM I | MPOM3BOJAHOM JUIs
BO3pacTaHus U yObIBaHUS, HCCIIeTOBAHUS HCCIIEeTOBaHUS OIIK-1.1,
BBIMTYKJIOCTH ¥ BOTHYTOCTH 2 2 6,1 GyHKUMH 1 GbyHKUMH 1 OIlK-1.2,
(byHKIMH Ha IPOMEXKYTKE. HOCTPOEHUS HOCTPOEHUS OIIK-1.3
DKCTPEMyMBI () yHKITHIA. rpauKoBY, rpaduKoBy,
Haxosxnenune HauMeHbILEero - cocraBienue | Ilposepka yueGHOI
Y HAHOOJIBIIETO 3HAUYCHUIH y4eOHOI KapThl KapThl
(yHKIMH HA 3aMKHYTOM «[IponzBoanas
MPOMEKYTKE. HPpH OCTPOCHUH
rpaduka
(yHKIHN
HUroro mo pazneny 16 15,1
Uroro 3a cemectp 18 36 15,1 JK3aMeH
4. laTerpanbHOe UCUUCIICHNE
(hyHKIMY OHOHN EPEMEHHOM
4.1 IepBooOpa3nas
¢ynkuusa. HeonpeneneHHsi - TIOATOTOBKA K
HHTETrpall U ero OCHOBHBIC MIPaKTUYECKOMY
cBoiicTa. Tabnuia 3aHATHIO,
HeoTnpeaeTIeHHbIX - BBITIOJTHEHHE
HWHTETPAIOB OT OCHOBHBIX na3 - KOHCYJIbTAIIUH TIO OIIK-1.1,
AJIEMEHTAPHBIX (YHKIIHIA. 2 6 6 «Heonpenenenns! | pemennto U3, OIlK-1.2,
OCHOBHBIE METO/BI ! uHTETpam, - mpoepka /13 OIIK-1.3
UHTErpUpoBaHus. MeTobl - COCTaBJICHUE
HENIOCPEACTBEHHOT O y4eOHOI KapTbl
HUHTETPUPOBAHHUSL. «Metons
UnTerpupoBanme 3amMeHOM HWHTETPUPOBAHUS
MEePEeMEHHON U 0 YacTAM
- IOATOTOBKA K
4.2 OCcHOBHBIE METO/BI TPAKTHACCKOMY
3aHATHIO,
HUHTETPUPOBAHHUSL.
VlirerpHpoBare - BBITIOJTHEHHE - KOHCYJIBTAIMH 110
TPUTOHOMETPUYECKUX 13 pewenmuio W13, OIIK-1.1,
. 2 4 6 «Heompenenenns! | - npoeepka /I3, OIIK-1.2,
BBIPAKCHH. -
VIHTerpHpoBane I uHTErpay, - IIpoBepka OIIK-1.3
HPPAHOHATHHEIX - COCTaBJIeHNE y4eOHOI KapTbl
o y4eOHO# KapThl
BBIPaYKEHHH.
«Metoapl
UHTETPUPOBAHUS
4.3 OnpeneneHHbIH - IOATOTOBKAa K | - KOHCYJbTALUU O
uHTErpa. 3agadya IIPaKTUYECKOMY pemenuto U/13,
BBIYMCIICHUS TLIOIIAIHA 3aHSITHIO, - mpoBepka N/13, OIIK-1.1,
KPUBOJIMHEHHOH Tpamnenuu 1 3 4 6 - BBITIOJIHEHUE - TIpOBEpPKaA OIIK-1.2,
JIpyTHe 3a/1a4H, nas3 KOHCITEKTa OIlK-1.3
MIPUBOJSIINE K TIOHATHIO «OmnpeneneHHbII «CaoiicTBa
OIIPEAENIEHHOI0 UHTErpaa. UHTErpaJ U ero HECOOCTBEHHBIX




®dopmyna HeroToHa-
Jleiionuna. CoiicTBa

TNPUITIOKCHUSA),

CaMOCTOSITEIIbHOE
OIIpEeJIeNIEHHOT0 UHTETrpaa.
H3yueHHe
CymecTBoBaHue
N JIUTEPATYPHI: HUHTErPaJoB.
nepBooOpa3Hoit
N KOHCIEKT IIpuznakn
HETIPEePLIBHON (QYHKIINH. .
. «CaoifcTBa CXOJUMOCTI
3aMeHa nepeMeHHOU 1
HECOOCTBEHHBIX
HUHTETPUPOBAHUE T10 YACTSM.
HHTErPaoB.
HecoGcTBeHHBIC HHTETPAITHL.
[Ipm3Haku
[Ipm3Haku
CXOIUMOCTH»
Hroro no pazgeny 14 18
5. DneMeHTh! BEKTOPHOH anreOpbl
U aHAJIUTHYECKOW T€OMETPUHI
- IOATOTOBKA K
MPaKTUYECKOM
5.1 IlonsTHE BekTOpa. p Y IIposepka
3aHATHIO,
CkaisipHOe, BEKTOPHOE 1 WHJUBU]TYy aJIbHBIX OIlK-1.1,
- BBITIOJIHEHUE .
CMEILIAHHOE TIPOU3BEICHHE 2 3 3aJJaHUH, OIIK-1.2,
PI'P «Bekropnas
BekTopos. [Ipumenenue k KOHCYIIGTAITUH 10 OIIK-1.3
anrebpa u
BBIYHCIICHHSIM. pemennto PI'P
aHATUTHYECKast
TEOMETPUSI»
- IOATOTOBKA K
MIPaKTHYECKOMY
3aHATHIO,
- BBITIOJIHEHUE
PI'P «BexTopHas IIposepka
5.2 AnanmutHueckas P POBCp
anrebpa u HMHIUBUIYaIIbHBIX OIIK-1.1,
reoMeTpHsl Ha IJIOCKOCTH. .
8 8 aHAJIUTUYECKas 3aJJaHUH, OIIK-1.2,
AHanuTHyeckasi reOMeTpHs
TEOMETPHS» KOHCYITGTAITUH 10 OIlK-1.3
B IIPOCTPAHCTBE.
- COCTaBJICHHE pemennto PI'P
yueOHON KapThI
1o Teme (Kparkast
cUCTEeMaTH3aLus
U3y4YEHHOTO0).
Uroro mo pazneny 10 11
6. Kitaccnueckast Teopust
BEPOSITHOCTEH
- TIOATOTOBKA K
MPaKTU4YeCKOMY | KOHCYJIBTHPOBAHHUE OIK-1.1
6.1 DireMeHTBI 4 12 3aHATHIO, o pemrenuto PI'P, OITK 1'2’
KOMOUHATOPHKH. - BBIIIOJIHCHHE - IIPOBEpKa OITK 1' 3’
PI'P «Teopus BbinonHenus PI'P ’
BEPOSITHOCTEID)
6.2 Knaccuueckoe moHsITHE
BeposiTHOCTH. CiyuaiiHbie
coObITus. OCHOBHBIE HOMMOTOBKA K
MOHSTHS. Anredpa COOBITHH. A
MPaKTHYeCKOMY
Knaccuueckoe, KOHCYJIETUPOBAHUE
3aHATHIO,
reOMETPUUECKOE 1 no pewenuto PI'P,
CTATHCTHYECKOE " BRINOTCHHE IpoBepKa
PI'P «Teopus POBCP
OTIpeIeTICHIs BEPOSTHOCTH. o BeinonHeHus PI'P, OIIK-1.1,
BEPOSITHOCTEH
AKCHOMaTHKa TEOPUH 6 13,15 - TECTUPOBAHUE 1O OIlK-1.2,
o - IOATOTOBKA K
BeposiTHOCTel. TeopeMsl TeMe OIlK-1.3
TECTUPOBAHUIO I10 "
CIIOKEHUS 1 YMHOXEHHUSI. Tene Knaccnueckas
VYciioBHas BEPOSITHOCTb. " TEOpHS
N Kiraccuaeckast “n
dopmyiia moIHON Teopus BEPOSATHOCTEH
BEPOATHOCTH U popMyIIa p .
BEPOSTHOCTEH

Baiieca. Cxema bepnymu,
npubmkenus Jlamiaca u
[Tyaccona.




Hroro no paszaery 5 10 25,15
Hroro 3a cemectp 17 34 54,15 9K3aMEH
HToro no AUCHMILIAHE 35 70 69,25 JK3aMEH




5 O0pa3oBaTesbHbIE TEXHOJIOTUH

1. TpaguimoHnHbsle 0OpazoBaTeNnbHble TeXHOJIoruu. Opranu3anus o0pa3oBaTeIbHOTO
mpolecca, MpeanoiaraeT NpsMyo TPAHCIALMIO 3HAaHUH OT MpenoiaBaTes K CTyACHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-HIUTFOCTPATUBHBIX METOZIOB OOYUICHHUS).
VYyeOHast NeITeTbHOCT CTYICHTa HOCUT B TAKMX YCIIOBUSX, KaK MIPABUIIO, PENPOTYKTUBHBIN
Xapakrep.

@DopMbl yueOHBIX 3aHATHI:

- UH(QOPMAaLIMOHHAs JIEKLMS — IIOCIIEI0BAaTEIbHOE U3JI0KEHNE MaTepraa B
JUCLMILIMHAPHOM JIOTUKE, OCYLIECTBIIIEMOE TPEUMYILIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHATHE, MTOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI 1 HaBBIKOB
10 TIPEIJIOKEHHOMY aJITOPUTMY.

2. Texnonoruu nmpoekTHOro o0ydeHnusi. OOpazoBaTeIbHBIN MPOLIECC TOCTPOEH B
COOTBETCTBHUH C aITOPUTMOM IMOATAIMHOTO PelIeHUs MPOOIEeMHOMN 3a]]aui WM BBITOJTHEHUS
yueOHoro 3ananus. [IpoekT npeamnonaraeT COBMECTHYIO yUeOHO-TO3HABATEIBHYIO
NESITENIHbHOCTD TPYIIIBI CTYIEHTOB, HAITPaBJICHHYIO HA BBIPAOOTKY KOHIENIIUU, YCTAHOBJICHHE
uenel u 3agad, GopMyJIUPOBKY 0KUIAEMBIX PE3yIbTaTOB, ONPEICICHUE IPUHIUIIOB U
METOJUK PEIIeHUs TOCTABICHHBIX 3a/1a4, IJITAHUPOBAaHUE X0/1a PAaOOTHI, MOUCK JOCTYMHBIX U
ONTUMAJIbHBIX PECYPCOB, TO3TANHYIO PEATU3ALUIO TUIaHa PA0OTHI, IPE3EHTALUIO
pe3yNbTaToB pabOThL, UX OCMBICIEHHE U pediekcuro. [IprumensieTcs B OCHOBHOM ISt
nepexojia KOMIETEHIIUHA Ha YPOBEHb BJIa/ICHMUS.

OcHOBHBIE THIIBI TPUMEHSIEMbIX HAMH B 00pa30BaTeIbHON JAESITETLHOCTH MTPOSKTOB:

HccnenoBarenbCkuii MPOEKT — CTPYKTypa NpuodInxKeHa K popmMaTy HayqyHOTO
UCCIIeIOBaHUsI (JJ0Ka3aTeNIbCTBO aKTYaJIbHOCTH TEMBI, ONPE/IeTICHHE HayuYHOU MpoOIeMbl,
npenMeTa U 00beKTa UCCIIeOBAHMS, LIeJIeH U 33]]a4, METOJIOB, UICTOYHUKOB, BBIIBIIKEHUE
TUIIOTE3bI, 0000IIEeHNE Pe3yIbTaTOB, BRIBOIBI, 0003HAYCHHE HOBBIX TP00IieM). Pesyinprarom
ABJIAETCS yueOHas KapTa 110 MOJIYJIIO Halleil 00pa3oBaTeIbHONU MPOrPaMMBI.

TBOpUeCKHil MPOEKT, MPEANOIaralofil B OTIIMYUE OT MPEAbIIYIIEr0, KOHEYHbII
MPOAYKT B CIAEAYIOIIMX BApUAHTAX — ra3eTa K HCTOPUUYECKU 3HAUUMOMY
«MaTeMaTH4eCKOMY» COOBITHIO (Mpa3aHuK uncia «[1n» u T.11.); «MaremMaTudeckas»
OTKpBITKA (CBOETO poja yueOHas KapTa, TOJbKO He)OpMaIbHO, KPACOYHO O(hopMITeHHAs;
BHUJICOPOJIUK «Sl Haydy Bac pemars ...» U T.II.

HNudopmanimoHHbIi TPOEKT — yueOHO-TI03HaBaTEIbHAS ACSITEIIBHOCTD C IPKO
BBIPKEHHOW ABPUCTHUECKOM HAMPaBICHHOCTHIO (TIOMCK, OTOOP U CHCTeMaTH3aIUs
nH(pOpPMAIIUY O KAKOM-TO 00BEKTE, 03HAKOMIICHHE YYACTHUKOB IMPOEKTa C ITOU
nHpopMalrel, ee aHaM3 U 0000IIEeHNEe U, HAKOHEL, IIPE3CHTAIIHS 10 ITPAKTHYCCKOMY
MIPUIIOKEHUIO).

4. UndopmaninoHHO-KOMMYHHKAITMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.
Opranu3zanys 00pa3zoBaTeNbHOTO MpoLiecca C IPUMEHEHUEM CIIEHNAaTN3UPOBAHHBIX
MPOTPAMMHBIX CPEJ U TEXHUYECKUX CPEJICTB paboThI ¢ mH(popMaruei (MHGOPMAITMOHHYO
cpeny yauepcurera MOOJIYC MOODLE).

6 YueOHO-MeTONYeCKOE O0ecTIeYeHHEe CAMOCTOSITEIbHON PadoThl 00y4ar0IUXCs

[IpencraBieHo B mpuaoxeHuu 1.

7 OueHo4YHbIe CPeACTBA /ISl IPOBeAeHUS TPOMEKYTOYHOM aTTecTAlMN
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYeCKOEe M MH(OPMAITMOHHOE O0ecTedyeHue U CIIUTIIUHbI
a) OcHoBHas1 JIMTEpaTypa:



1. [llunayes, B. C. Briciast marematuka : yueonuk / B. C. [llumaueB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Bricmee odpazoBanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/2085943 (mara ob6pamenus: 20.04.2025). — Pexxum
JOCTYTIA: TIO MOATHCKE.

2. Maremaruka : yaeoHoe mocoowue / FO. M. Jlaaunos, JI. H. Xypbenxko, I'. A.
Huxonosa [u ap.] ; mox pex. JI. H. XXyp6enxo, I'. A. Hukonosoii. — Mocksa : UHOPA-M,
2022. — 496 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Texcr : anekrponHbiid. - URL: https://znanium.com/catalog/product/1818645 (nmara
obpamenus: 20.04.2025). — Pexxum goctymna: mo moJImucKe.

0) lono/iHuTeIbLHAS JINTEpPaTypa:

1. MaTtemartuka B mpuMepax 1 3ajaavax : yue0. mocobue / O.M. Jlertsapesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. Huxonosa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019.
— 372 c. — (Bricmee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-16-011256-5. - Tekcer :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/989802 (mata oOparieHus:
20.04.2025). — Pexxum qocTyma: mo MmoAIKCKe.

2. ®uxrteHronsil, I'. M. OCHOBBI MaTEMAaTUYECKOTO aHATHN3a : YICOHUK : B 2 4acTsIX /
I'. M. ®uxtenronsil. — 11-e uzn., crep. — Canxkr-IletepOypr : Jlans, [0. 1.]. — Yacts 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TekcT : 2neKTpoHHBII // JIaHb : 3TE€KTPOHHO
-oubamoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (maTa oOpaineHwus:
20.04.2025). — Pexum goctyna: A aBTOPHU3. MTOJIH30BATEICH.

3. ®uxtenronsbil, I'. M. OCHOBBI MAaTEMaTHYECKOTO aHAJIN3a : YUYCOHUK : B 2 4acTsX /
I'. M. ®uxtenronbi. — 10-e uzn., crep. — Cankrt-IlerepOypr : Jlans, [6. r.]. — Yacth 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : anexkTpoHHbIi // JIaHb : 37E€KTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (naTta oOparieHus:
20.04.2025). — Pexxum goctyma: A aBTOPHU3. MOJIb30BATEICH.

4. Illunaye, B. C. 3agauynuk 1mo BBICIICH MaTeMaTHKe : yueOHoe mocodue / B. C.
[[umaueB. — 10-e u3x., crep. — Mocksa : UHOPA-M, 2024. — 304 c. — (Bricmee
obpazoanue). - ISBN 978-5-16-010071-5. - Tekcr : anekrponnsiii. - URL:
https://znanium.com/catalog/product/2124772 (narta oopamenus: 20.04.2025). — Pexxum
JOCTYTIA: TIO TOJIITUCKE.

B) MeToanueckue yKazaHus:

1. A6pamoBa, 1.M. DieMeHTBI BEKTOPHOH aJIreOphl U aHATUTHIECKOW T€OMETPUH:
Meroaunueckue yka3zaHnus Juis cTy1eHTOB | kypca Bcex cnennanbHocteil. — MI'TY, 2008. —
16 c.

2. AxmanoBa, 3.C. Heonpenenennsiii narerpai: Terpaab-koHcnekt — MI'TY, 2008. —
23 c.

3. Baxpymesa, M.A. Kpusbie u noBepxHoctu 2 nopsiaka. [lonspuas cucrema koop-
muHat. [Ipaktrukym — Marauroropck: 'OY BIIO «MI'TY um. I''1. Hocosay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIMN KOMILIIEKCHOT'O IIEPEMEHHOT0: MeToaru4ecKue
yKa3aHUs U BApUAHThI HHAUBUIYJbHBIX 3aJaHHUH 7151 CTYIEHTOB BCEX CIEIUATbHOCTEH —
Marnutoropck: 'OY BIIO «MI'TY um. I'.1. Hocoay», 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHblid UHTETpaJl: METOAUYECKUE YKA3aHUs IJIsl CTY/IC€H-TOB
— Marnutoropck: 'OY BIIO «MI'TY um. I'.'1. HocoBay, 2010 — 12 c.

6. I'paueBa, JI.A. DnemMeHTHI TUHEHHON anreOpbl, BEKTOPHOU alreOphl U
aHamMTUYeCcKoi reomeTpun: YueOHoe nmocodue. - Marautoropck: I'OY BIIO «MI'TVY um.
I'.1. Hocosay», 2010 — 63 c.

7. 'yruna E.M. JlaboparopHblil npakTukyM no cratuctuke ¢ npumenenneM EXCEL:
Merton. ykas. 1 1a00paTopHbIX paboT M0 MaTeMaTUYECKOM CTaTUCTUKE.- MarHUTOTOPCK:



'OV BIIO «MI'TY um. I''1. Hocosay», 2009 — 40 c.

8. M3ocoB A.B. I'apmonnueckuii ananu3: MeToanueckue ykazanusi 1 BapUaHTbI
3aJaHui 1151 CAMOCTOATEIbHON pabOThl M KOHTPOJIS 3HaHUM cTyaeHToB. — MI'TVY, 2009. — 24
c.

9. Makcumenko, M.A. CoObITus 1 BeposiTHOCTB. YacTh 2: Meroa. ykas. -
Marunutoropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2010. — 25 c.

10. Mastuenko, E.I1. I[Ipou3Bognas u quddepenunan pyakuun. [Ipakrukym. -
Marnuto-ropck: 'OY BIIO «MI'TY um. I'.'1. HocoBa», 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanue ¢hyHKIui 1 moctpoeHue rpadukos. [IpakTukym. —
Marnutoropck: 'OV BIIO «MI'TY um. I''1. HocoBa», 2011. — 20 c.

12. CaBymikuna H.®. KomGunaropuka. CoObiTre U BeposTHOCTb. YacTs I:
KomOunaropuka. Anredpa coObITHii: METO/I. YKa3aHHS 10 JUCHUILINHE «MaTeMaTHKay Js
cTyeH-ToB I Kypca Bcex cnenumansHocTel. — MI'TY, 2007. — 17 c.

') DIIEKTPOHHBIE PECYPCHI:

1. AkmanoBa 3. C. HeonpeneneHHbI HHTETpall: OT TEOPUHU K MTPAKTHKE
[DnexkTpoHHBIi pe-cypc]: yauebnoe nocodue / 3. C. AkmanoBa ; MI'TY. - Marautoropck:
MI'TY, 2015. — 1 sanextpon. ont. quck (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true. — MakpooOBEKT. —
Cenenus noctynssl Takxke Ha CD-ROM.

1. Ananutrueckast reomeTpus [DnekTpoHHbIH pecypc]: npaktukyMm / T. I'. Ky3una, O.
C. Annpocenko, T. B. Mopo3zosa, O. B. IIerpoBa; MI'TY. — Marnuroropck, 2010. — 114 c. :
ui., Tabn. — URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true. - MakpOOOBECKT.

2. Aancumos A. JI. Marpunsl. Onpenenutenn. CUCTEMBI TMHEHHBIX alreOpandecKux
ypaBHEHUH [ DIIeKTpOHHBIN pecypc]: yueoHoe mocooue / A. JI. Auucumos, T. A. bonaa-
penko, I'. A. KameneBa ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 a1eKTpOH. ONT. AUCK
(CD-ROM). - URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true. - MakpooOBEKT. -
ISBN 978-5-9967-1000-3.

3. boumapenko T. A. MHTerpanpHOe ucuncaeHne (GyHKIINU OJHON TIEpeMEHHOU [ DIek
-TpOoHHBIH pecypc] : yaeoHoe mocooue / T. A. bonmapenko ; MI'TY. - MarauToropck:
MI'TY, 2017. - 1 sanextpoH. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3342.pdf&show=dcatalogues/1/1138511/3342 .pdf&view=true. - MakpoOOBEKT. -
ISBN 978-5-59967-1001-0.

4. byneruea C. B. MaremaTuka: mpeieibl 1 HEIPEPHIBHOCTD (DYHKIIUU OTHOM
nepemeH-HoM. [IpakTukym [DnekTpoHHBIN pecypc]: yueoHoe mocodue / C. B. Bynbiuesa;
MI'TY. - Marautoropck: MI'TY, 2017. - 1 anekrpoH. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true. - MakpoOOBEKT. -
ISBN 978-5-59967-1002-7.

5. beikoBa M. B. [luddepenunanbabie ypaBHEHUS [DIEKTPOHHBIN pecypc] : yueOHoe
nmoco-6ue / M. B. beikoBa, H. A. KBacoBa, H. W. Kumaiikuna. - Marautoropck: MI'TY,
2012. - 1 s;mexTpon. ont. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true . - MakpoOOBEKT.

6. N3ocosa JI. A. OCHOBBI MaTEMaTHUYECKOTO aHAJIN3a [ DIEKTPOHHBIN pecypc] :
yduebHnoe nocodue. Y. 1. luddepenunanbroe ucuncienne GyHKIUA OaHON repemeHHoi / JI.
A. U3ocoBa, JI. A. I'paueBa ; MI'TVY. - Marnurtoropck : MI'TY, 2015. - 1 anekTpoH. onr.
muck (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true. - MakpoOOBEKT.



7. Kopotenkas B. A. ®yHKIIMN HECKOJIBKUX EPEMEHHBIX [DIEKTPOHHBIN pe-cypc] :
yueOHoe nocooue / B. A. Koporenkas, 0. A. U3Bekos ; MI'TY. - Marauto-ropck : MI'TY,
2015. - 1 sanmextpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true. - MakpoOOBEKT.

8. Teopust BepOSITHOCTEH M MaTeMaTHYeCKas CTATHCTHKA: dJICKTPOHHOE yIeOHOe
rmocoOue 1 MPaKTUKYM ¢ JabopaTopHbIMH paboTamu [DnekTpoHHbIA pecypc] / A. B. H30coB,
JI. A. U30coBa, JI. A. I'paueBa, E. M. I'yruna. - Maruuroropck : MI'TY, 2013. - 1 anek-
TpoH. onT. AucKk (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true. - MakpoOOBEKT.

r) [Iporpammuoe odecneuenne u UHTEepHET-pecypcebI:

IIporpamMmHoe o0ecnieyenmne

Haunmenosanue .
o No oroBopa CpoK neicTBUS JIMIIEH3UU

MS Office 2007\ 135 07 17.09.2007 GeccpoUHO
Professional

7Zip cB000IHO pacnpoctpansemoe 110 0eccpouHO
bpaysep Yandex [cBoGomHo pacnpoctpansemoe [10 0eccpoyHO
MS Office 2003 |\ |35 1 17.09.2007 GeccpouHo
Professional

HpO(l)eCCI/IOHaJILHI)Ie 0a3bl JAaHHbIX U I/[H(l)OpMaIIHOHHI)Ie ClIPpaBOYHBIC CUCTEMbI

HasBanmue kypca Ccplika
DnekTpoHHbIe pecypcebl onommoreku MI'TY um. I'.1. https://host.megaprolib.net/M
HocoBa P0109/Web
HanmonansHas nH(GOpMaIMOHHO-aHATU TUYECKAS URL:
cucrema — Poccutickuii nHACKC HaydyHOTO UTHpOoBaHus | https://elibrary.ru/project risc.
(PUHII) asp

9 MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TUCHUIJIMHBI (MOILYJIs1)

MaTCpI/IaIIBHO-TeXHI/ILIeCKOC obecreyeHne JUCHUIIIINHBI BKIIFOYACT:



MarepuaabHO-TEXHUUECKOE 00eCTIeYeHNne AUCIUIINHBI BKIIOYALT:

VY4eOHble ay IMTOPUN JJIs IPOBEACHUS 3aHATHH JIEKLIMOHHOTO TUIIA.

Jlocka, MyJIbTUMEIMHHBINA TPOEKTOP, IKPaH.

Y4eOHble ay IMTOPUU AJIs1 TPOBEACHHS TaOOPATOPHBIX 3aHATHI, IPYIIOBBIX U
WHJIMBUIYAIbHBIX KOHCYJIBTALIMHI, TEKYILIET0 KOHTPOJIA U IPOMEKYTOUHON aTTECTaIUH.

[Tepconanbubie KOMIIBIOTEPHI ¢ makeToM MS Office, Berxomom B MHTEpHET 1 C©
JOCTYTIOM B 3JIEKTPOHHYIO HH()OPMAaLMOHHO-00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

Kommiekc TecToBBIX 3ajaHui 17151 TPOBEJCHUS PYOEKHOTO U IIPOMEKYTOYHOT'O
KOHTPOJISL.

[Tomemenus 1t CaMOCTOSTENHHOM pabOTHI 0OYJArOIITUXCSI.

[lepconanbubie kommnbioTepsl ¢ makeTroM MS Office, Brixogom B UHTEpHET U C
TOCTYIIOM B 3JIEKTPOHHYIO MH(POPMALIMOHHO-00Pa30BaATEIbHYIO CPEly YHUBEPCHTETA.

[Tomenienus Ans XpaHeHUS ¥ MPOPUIAKTUYECKOTO 00CTY>KUBAaHUS y4eOHOTO
00opyI0BaHUA.

Ixader ans xpaHeHUs] y4eOHO-METOAMYECKON TOKyMEHTAINH, YyIeOHOTO
000pyI0BaHUs U y4eOHO-HATJISIIHBIX TOCOOMIA.



MpumepHbie aydumopHbie KOHMponbHbie pabomeol (AKP):

AKP Nel «Mampuybl. Onpedenumenu. CJ/IAY. AHanumu4eckas 2zeomempus»

1. BblYMCIUTH ONpENeIUTENH:
1 3 1
a) P 2 O, 5 o
3 2 B
3 -2 5

X +3x,+x,=0
2.  Pemmuts cucrem aBHEHNHM MeTogoM Kpamepa: —_1.
vV yp it pamepa: J— x 4+ 2x, +2x, =—3

3x, —2x, +5x, =2

3. Jlausl MaTpuipl A= (_1 2 ] uB= [5 a 2) . Haiinure matpuny A - B.

7 -3 3 2

4.  JlaHbl TOUKH A(—l;—l;O),B(3;l;6), C(O;l;2), D(6;4;7).Ha171,u1/1Te:

a) xoopaunatsl Bekropos CA n CB;

6) ckansproe npoussenenne CA - CB u yron mexny sexropamu CA u CB;

—_—

B) BEKTOPHOE IPOU3BEICHHE BD x CD:;
r) 06bém mupamuasl ABCD ;
e) ypasrenue npsmoit AC .

AKP Ne2 «llpedenbi»

1. Boluncante npegensl:

3 2
. (x=-T(x-3)(x—4
T '|2-3X +2x ; tim ¢ 1( 2)( ) 1gmx
2 x"—x-6 noo o 5xT —x" +11 >2(x+2)
1 1
. _—
2. Im(1—4x)3 4. lim xctg5x 6. lLm 3+
x—0 x—0 x—1-0
2. UccnepoBaTtb Ha HeNPepbIBHOCTb GpYHKUUIO
x—3eciu x<(
S (x) ={ .
5 ecau x >0
AKP Ne3 «[llpou3sodHasn»
1. HanauTe nepsyto Npon3BOAHYIO OT  QYHKUMNA:
= J1-25¢? _ 2 3x+2
a) x=+1 25[ 5 6) y—X'COSSXI B) y xz—x_s.logzx_k3
y = arccos 5t + 7, X +2x+1

g V= 5 2arctg(4x2 + 3x)'

2. CocrtaBbTe ypaBHEHUA KacaTesibHOW K Kpueo XV = 4 grouke Xy = 1.

3.  BbluucauTte npubamkeHHo YV = \/)C2 +8 npu X = 1309 .



4.

. cosdx—1
BbluMcauTe npeaen no npasuay flonutana  lim

HOW'

AKP Ne5 «Cny4aliHble cobbimusa»

1.

Mo muweHn NPous3BOAUTCA TpW BbicTpena. PaccmaTtpuBatotcs cobbita A, B, C — nonagaHue npu
A+B+C,AB+C,

B ypHe 12 wapos. Cpeam stux wapos 3 6esbix U 9 yepHbIXx. KaKkoBa BEpPOATHOCTb TOro, YTO Hayaauy
BbIHYTbI AP OKaxeTcsa 6enbim?

B paguoctygum Tpn MmKpodoHa. A Kaxkaoro M3 nepsbiX ABYX MUKPOPOHOB BEPOATHOCTb TOFO, YTO
OH BK/IIOYEH B A@HHbIM MOMeHT, pasHa 0,45, a ans Tpetbero — 0,9. HaliTu BEpOSATHOCTbL TOrO, YTO B
OAHHbI MOMEHT BKJ/IHOUYEHbI 2 MUKPOdOHa.

nepsoMm, BTOPOM U TpeTbeM BbICTpenax. YTo o3HayatoT cobbITUsA

B npoparke nmetotca 6enble U KOpUYHEBbIE AL B COOTHOWEHMM 2:3, npuyem npounssoactso 60%
6enbix U 71% KOpPUYHEBbIX AUL, AaTUPYETCA AHEM, NPeALecTBYOWMM AHIO NPOAAXKK, a OCTa/IbHble
Ahua patupytotca 6onee paHHMMM Yucnamu. MoKkynaTenb 3akasblBaeT AlLA, AaTUPYeMble AHEM,
npeaLwecTBYOWUM AHIO NPOAAXKM, HE3aBUCUMMO OT MX LBeTa. KakoBa BEpPOATHOCTb TOro, YTO emy
npoAaayT peweTky b6enbix amy,?

Mpnbop COCTOUT U3 MATU Y3/10B, KaKAblA M3 KOTOPbIX MOMKET BbIMTU M3 CTPOA B TeYeHue roga c
BepoAaTHOCTbO 0,1. KakoBa BEPOATHOCTb TOrO, YTO B TEYEHWE ro4a BbIMAYT U3 CTPOA POBHO 2 y3na?

MpumepHoblie uHOusudyanbHble domawHue 3adaHusa (U43):

na3 Nel « Mampuuysl. Onpedeaumenu. C/IAY»

3adaHue oghopmneHo 8 sude UHMeEPAKMUBHO20 mecma 8 nocobuu

AHucumos, A. /1., BoHgapeHko T.A., KameHesa IA. MaTpuupl. Onpegenutenn. CUuctembl IMHENHbIX
anrebpanyecknx ypasHeHu [IneKkTpoHHbIN pecypc] : yuebHoe nocobue / MITY. - MarHMToropck :
MITY, 2017. - 1 aneKTpoH. onT. guck (CD-ROM). - 336YP. - ISBN 978-5-9967-1000-3

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

nAa3 Ne2 «lpumeHeHue npou3sodHoli 841 uccnedosaHua pyHKYuii»

3x
x> +9
MocTpoiiTe rpaduK GyHKLMM C NOMOLLbIO NPOU3BOLHOW NEepBOro nopaaka y=-x> —3x> +9x+11.

HaliauTe NnpoMexyTKM MOHOTOHHOCTU U SKCTPEMYMbI GYHKLMK =

HailanTe NpomMeKyTKM BbINYKAOCTH, BOTHYTOCTM M TOYKM nepernba dyHKUmMmM — y=2x —33/x° .

3
Hangute acMMNTOTbI ¥ NOCTPOWTE CXEMaTUYHO rpaduK QYHKUMM  y =

(x + 1)2
” x*=3x+3
MposeaunTe No/HOE UCCNeA0BaHME GYHKLMM U NOCTPOMTE rpaguk == — =272,
x—1
MpoBeauTe NonHoe uccneaoBaHue GyHKUMU U NocTpoiTe rpaduk
In x
y=—
X

Haipute Hanbonbluee M HaumeHbLUIee 3HaYeHUA GyHKLUK y:8x+i _15 HaoTpeske [1. 2]
2 s
X 2

U3 Ne3 «HeonpedesneHHblli uHmezpan»


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

BbluncnnTb HeonpeaeneHHble MHTerpanbl

1 xx 2 1
Ll —F—=- 1 2. - d
‘[ 3Wx 5 " jdx f[3+x2 21/x2—3J g

o2t 2 [SEX=64
2_7x . (2)6_\] S X
sin 1
5
5.JX(3X +1) dx 6jm X

7. .[\ll—exexdx 8. J.(4x—+3dx,

x—2)°
_ dx
9. Ixe Sdx, 10. Iz—,
x(x+1)
dx
11. j dx , 12. j———an
Vx +3x +24/x cosxsin’ x
3 [— 2
(x+DVx® +2x—1.
U/f13 Ne4 «OnpeodeneHHbIli uHMe2pan u e2o NpuaoOreHUA»
2 1 Ve
L [P +—pdx 2. [insin xdx
1 X 2
2. BoluncanTb naowagb Gpurypbl, orpaHUYeHHON NINHUAMM
1) 3x—y=4, y>=6x
2) r=cos2p, OS(/)S%
x =2cost,
3){ . y=3(r23).
y==6sint;
3. BblUMCAWUTb A/IMHY AYTW KPUBOW, 3a4,aHHON ypaBHEHWEM
1) y=hyx, V3 <x <15,
2) p=3e¥", —7/2<p< /2
3) x=e'(cost+sint), T/2<t<
x=e'(cost—sin t),

4. Bblumcnute 06bem Tena, 06pasoBaHHOro BpaLeHMem BoKpyr ocv Oy durypbl, orpaHuyeHHoM

rpapuKkamum GyHKLNIM x=3—y2, x:y2+1



MpumepHsie sapuaHmMel pacyemHo-2paguyeckux pabom (PrP):

PrP Nel « Mpeden. HenpepobieHOCMb»

6. Haligute npegenbl pyHKUUNA:

2 2
1) limx(x +2x 1)' 2) ]jm(x 23(x +2x+2)' 3) ]jm2_1/5_x;
X—0 x—1 x—2 x°=5x+6 1384+ x
X 8+15x
sin—-ln(1+4x) ) 3 1 . 5x-1
4) . 2 ; 5 — ; 6) lm .
)i —2——— ) m(xw x2—16) ) Hw(5x+6j

x-arctg al
6

7. Uccnepylite GyHKLMIO Ha HENPEPBIBHOCTb, BbIACHUTE XapaKTep TOUEK pa3pbiBa, CAENANTE YepTeX
rpadpuKa dyHKLUK
1

— R x<l1,
1 x—1
1) flx)=8, 2) f(x)=4(x-1)72, 1<x<3,
4, x>3.
PrP No2 «lpou3eodHas. BoiyucneHue»
1. HaltTn npoussoaHble 1 anddepeHLmansi Nepsoro NopaaKa
7cos x
1) y = ’
Sx+1
2) y=(2+5x)" —3cos7Tx,
7 .
3) y= §—4x-arcsm X,
4) y=(cosx)"".
2. HaiiTu npousBoAHY0 GYHKLMM, 33AaHHOMN HEABHO e’ —S5xe" —2xy+11=0.

. . x=3cost -5,
3.Haittn npon3BoaHYI0 GYHKLUMU, 334aHHON NapaMeTpUYecKm

y=4t +5.



4. HaliT nponsBoaHble NepBoro nopaska GpyHKUnm y=Xx'e

PrP Neo3 «lpou3eodHas ebicuwiux nopsadkos. [punoxceHus npou3eodHoli»

d 2 x=3t—1,
1. Hanaute & 7 df dYHKUMIA: a) 6) y:S\/;.
dx  dx y=3t%

o 2 o
2. a) HanuwwuTe ypaBHeHwe KacaTenbHoi k napabone =X —4x + 2 8 Touke c abecumccoit

x, = 0. Nocrpoiite rpaduk n KacatesbHyto.

6) HanuwuTe ypaBHeHWe KacaTeNbHOM K KpuBoit x° + y° —4x + 2y—164 =0 BeeToukec

KoopauHatamu (7; 11). MocTpoiiTe KpUBYIO U ee KacaTebHY!Ho.

3. HaliguTte Hanbonbluee N HaumeHbllee 3HaYeHNa GyHKUMKN Ha 3a4aHHOM OTpe3Ke

f(x)=2x"—6x" —18x+7 xel-2:2].
1
4. Uccnepyite GyHKUMIO Y = §x3 —2x% Ha 3KCTPEMYM M NOCTPOMTE ee cXxeMaTUYeCKnii rpaduk.

(x-1°

5. NpoBeaunTe NoNHOE UCCNef0BaHUE U NOCTPOMNTE rpaduKk GyHKLUUKU ) = 5

X

6. Boluncante npeaenbl, NCNOAb3YA NPaBUIo NonuTtana:

C2x7 —8x?+13x-10
a) lim ;

=2 x* =2x7 +3x—6

6) lim x-ln(e" —1).

x—>+0
7. 3aBUCMMOCTb MYTU OT BPpEMEHW NPU NPSMOJIMHENHOM ABUMKEHUN TOYKU 334aEeTCA YPaBHEHNEM
3 2
s = gt +2t"-3,rpe s —nytbBM,a ¢ — Bpema B C. BbluMcanTe ee CKOPOCTb U YCKOPeHMe B

MOMEHT BpemeHn [ =4c.

PrP No4 «4acmHoie npou3eoidHbie»



]n(l—x2 —y2).

1=y

2. HaliT1 3HauyeHnA YacTHbIX NPOU3BOAHbIX GYHKLUWNI B 3a4aHHOM TOUKE:

1. Haittn obnactb onpegeneHna GyHkuumn  z =

1

A) z=x" (1) B) z:ln(\/;+\/;) (1;1).

2

u .
3. Haittu 8—2,ecnm u=xy+sin(x+y).
X

4. Bbl4NCAUTb NPUBANIKEHHO \/5~e°’02 +2,03% .

PrP Ne8 «Teopusa sepoamHocmeii»

1. IIpousBoauTCs 5 BBICTPENIOB 10 PE3EPBYapPy C TOPIOYUM, IPUUEM PE3EpPBYap MOCIE IEPBOTO
nomnagadnrdg B HETO BOCINNIAMCHACTCH, a IOCJIC BTOPOT'O MMOMNagaHHd B HCTO — B3PbIBACTCA.
BeposiTHOCTE TTONIaianus B pe3epByap npu Kaxaom Boictpese pasHa 0,3. Haiitu
BEPOATHOCTH TOTO, UTO pe3epByap OyaeT MOJ0KKEH, HO HE B3OPBETCH.

2. B cewmse Tpoe aereii: 2 Manbp4MKa U JeBOYKa. [leTn urpatot Ha KyxHe. BeposaTHOCTE TOTO,
YTO MaJIbYUKU Pa300bIOT ocyAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a ansa gesouku — 0,4.
Haiitu BeposiTHOCTB TOTO, UTO MocyAa OyAeT pazoura.

3. Cama momajgaer B MUILIEHb [IPU OJTHOM BbICTpeJie ¢ BepossTHOCTHIO 0,8, Mara — ¢
BeposaTHocTbio 0,7, a [Tama — ¢ BepositHocThIO 0,75. Camma BeicTpenui 2 pa3za, Mama — 3
pasa, [lama — 1 pa3, nocie yero B MulieHu 0b1710 0OHapy>keHOo 0HO oTBepcTHe. KakoBa
BEPOSITHOCTH TOTO, YTO B MUIIIEHB TTornana Marma?

4. Pa3pbiB CBA3M NPOUCXOAUT B OOAHOM U3 3BeHbeB TenedoHHoro Kabena. MoHTEp
nocieaoBaTeNbHO NPoBeEPsAeT 3BeHbA, O6HapyKMBas MecTo paspbiBa. CocTaBuTb pAAg
pacnpegeneHvMa uucna o06CneA0BaHHbIX 3BEHbEB, €C/M  BEPOATHOCTb paspbiBa  ANA
KaX4oro 3BeHa MOCTOSHHA W paBHa p.



INPUJIOKEHUE 2

OneHouHbIe CpeAacTBa AJid IPOBEACHUA npomemy'roqﬂoﬁ arrecranuu

a) [lnanupyemble pe3y/bTaThl 00y4eHHs M OLIEHOYHbIE CPeACTBA /1JIsl IPOBedeHHA

HpOMe)KyTO‘IHOﬁ aTrrecranmum:

Kon
WHJIMKaTopa

HNupukarop
JIOCTHKEHHUS
KOMIIETEHIINU

O1neHOYHBIE Cpe/ICTBa

3HaHUA

OIIK-1 - Criocoben pemath 3a1a4i IpohecCUOHATBHON IETEIbHOCTH, IPUMEHSS METOIbI
MOJICTTMPOBAHMS, MATEMaTHIECKOTO aHAIIN3a, ECTECTBEHHOHAYYHBIC U OOIIECHHKEHEPHBIE

OIIK-1.1

Hcnonbzyer
€CTECTBEHHOHAYYHbIE
3aKOHBI ¥ IPUHITUIIBI
IIPU PELLICHUU
MIPaKTUYECKUX 3a7a4

Teopernyeckne BONPOCHI IK3aMEHOB
1 kypc 3uMHss ceccusi (IK3aMeH)

1. Marpuuel u aeiictBus Hag HUMH. CBOMCTBA JEHCTBUI
HaJ MaTPULIAMHU.

2. Omnpenenurenu I u II nopsaxos. Onpenenurenu n
MOPSIZIKA U KX CBOMCTBA.

3. Cucrembl JIMHEHHBIX anreOpanyeckux ypaBHEHUN

(CJIAY) u ux 3anuch B MaTpUYHOM BHJIE.

OOpaTHas MaTpuIla U €€ BhIUYUCIICHHUE.

Pemenus CJIAY MaTpuuHBIM METOJIOM.

®opmynsl Kpamepa

[Ipenen pynkuuu B Touke. [Ipenen pynkunu B

06eckoHeYHOCTH. OTHOCTOPOHHUE MPEIEIbI.

8. BeckoHeuHo Manble 1 6ECKOHEUHO OOJIbIIHNEe
¢byHKIUY, CBSA3b Mexk 1y HUMH. CBOICTBa OECKOHEUHO
ManbIX (PyHKIHA.

9. Teopemsl o0 npenenax. Packpeitre
HEONPENEICHHOCTEM.

10. 3aMeyaTenbHbIE MIpEIEIbI.

11.CpaBHEeHHE OECKOHEYHO MaJIbIX (DYHKITHIA.
OKBUBaJIEHTHbIE OECKOHEUHO Majible QYHKIUU U
OCHOBHBIE TeOpeMbl 0 HUX. [[puMeHeHne k
BBIYHCIIEHUIO IIPEIEIIOB.

12. HenpeppiBHOCTH (yHKIIMU B TOuKe. TOUKM pa3peiBa u
WX KjaccuuKaIus.

13.IlpousBoHast PyHKIMH, €€ TEOMETPUUECKUN U
(bu3NYEeCKUl CMBICIT.

14. YpaBHEHMS KacaTeJIbHON U HOPMaJIU K KPUBOM.
HuddepeHunpyeMocTb QYHKIHH B TOUKE.

15.1Ipon3BoiHast CyMMBI, pa3HOCTH, POU3BEICHHS,
yacTHoro ¢yHkuuid. [I[pon3BogHas CI0KHON U
oOpaTHO# GYHKITHI.

16. InddhepeHnrpoBaHie HESIBHBIX U TApaMETPUUECKU
3aaHHbIX QyHKIMH. Jlorapupmuueckoe
muddepeHmpoBaHue.

17.1Ipon3BOIHBIE BBICIIUX MOPSIKOB.

< 9 v A




Kon
WHIAKATOpa

HNupukarop
JOCTHXKEHHUS
KOMIIECTCHIIN

OneHouyHbIE CPECTBA

18. uddepennman pyHkuu. ['eomeTpuyeckuii CMbICT
muddepennnana. OCHOBHbIE TEOPEMBI O
muddepennnanax.

19.Ilpumenenue nudpepennuana K mnpuoIMKeHHbIM
BBIUMCIICHUSIM.

20. OcHOBHBIE TeOpeMbl AU PepeHInanbHOro
ucuucnenus: Poms, Jlarpamka u Komm.

21.IIpaBuito Jlonurans.

22. YCnoBUS MOHOTOHHOCTH (DYHKITHI. DKCTPEMYMBI
¢ynkumii. Heo6xoaumoe U J0CTaToOuyHOE YCIOBUS
IKCTpeMyMa QYHKIUH.

23. HanbGonp1iee 1 HauMeHbllIee 3HaYeHUs (PYHKITUN Ha
OTpE3KE.

24. Beimryknocts rpaduka yHkiuuu. Touku nepernoa.
HeobOxoaumoe u 10CcTaTOYHOE YCIOBHS TOUYEK
neperuoa.

25. AcuMnToTHI rpaduKa GyHKIUH.

1 kypc JeTHsAs ceccusi (IK3aMeH)

1.

CkansipHOE TPOU3BEACHHE JBYX BEKTOPOB M €ro
CBOMCTBA.

2. BekropHoe mnpousBeneHUE ABYX BEKTOPOB M €r0
CBOMCTBA.

3. CMemiaHHoe Mpou3BeAEHHE TPEX BEKTOPOB U €ro
CBOMCTBA.

4. OcHOBHas  uzAesd  aHAIMTHUYECKOM  TE€OMETpHH,
IIPUMEHEHNE BEKTOPHBIX TPOU3BEICHUMN.

5. Ilpsimas Ha muockocTu. PasnuuHble BUABI ypaBHEHUM
IIPSIMOM Ha IUIOCKOCTH.

6. Yroa Mexay npsIMbIMH Ha INIOCKOCTH. PaccrosiHue oT
TOYKH JI0 IPSIMOU Ha TUIOCKOCTH.

7. Ilnockocts B mpocTpaHcTBE. PasziuuHble BHUIBI
YPaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.

8. Yron MexIy miIocKOCTAMH. PaccTosiHME OT TOYKHU 10
IIJIOCKOCTH.

9. Ilpsamas B npocrpaHcTBe. PasnuuHble  BHIBI
YPaBHEHUH MPSIMOM B IPOCTPAHCTBE.

10. B3auMHOE pacnoaokeHUe IUIOCKOCTH U IPSAMON B
IIPOCTPAHCTBE.

11. IlepBooOpasHas. HeonpeneneHHblil UHTErpail U ero
cBoiicTBa. TabnMIla OCHOBHBIX HHTETPAJIOB.

12. OCHOBHBIE = METOJIBl  WMHTEIPUPOBAHMS:  3aMEHa
[IEPEMEHHON ¥ UHTETPUPOBAHUE 110 YACTSM.

13. OnpeneneHHblil HHTETpal Kak IMpeaen HHTErpaibHON
CYMMBI, €r0 CBOMCTBA.

14. ®opmyna Hetorona — Jleitbuua. OcHOBHBIE CBOMCTBA
OIpEeAEICHHOTO HHTErpaa.

15. BpluncieHue ONpeneseHHOro MHTerpaiza (3aMeHa

MEPEMEHHON,  MHTETPUPOBAHHE  TO  YaCTsIM).




Kon
WHIAKATOpa

HNupukarop
JOCTHXKEHHUS
KOMIIECTCHIIN

OneHouyHbIE CPECTBA

WuTerpupoBanue 4YETHBIX M HEYETHBIX (YHKIHUN B
CUMMETPUYHBIX IIpeiesax.

16. HecoOcTBeHHbIE HHTETPAIbI.

17. Teomerpuueckue U (U3HYECKHE  MPHUIOKCHUS
OIPENIETICHHOT O MHTErpasa.

18. DneMeHThI KOMOUHATOPUKH: IIEPECTaHOBKHU,
pa3MelleHus, COYECTAHMUS.

19. OcHOBHBIE TOHATHSA TEOpHH BEPOSITHOCTEH:
UCIIBITAHUE, COOBITHE, BEPOSATHOCTH COOBITHS.

20. JleiicTBus HaJ COOBITHSAME. ANreOpa COOBITHIA.

21. TeopeMsl CIIOKEHUS U YMHOKEHHS BEPOATHOCTEH.

22. BeposTHOCTH MOSIBJICHUS XOTsI ObI OHOTO COOBITHSI.

23. dopmyIa MoJHON BepossTHOCTH U opMmyna baiieca.

24. Cxema bepnymin, dbopmyiia bepnyiuu,
HaWBEPOSTHEHIIIEE YHUCIIO TIOSIBJICHUN COOBITHS A B
cxeme bepnyim.

25. TIpubmmkennsie popmyiel B cxeme beprymm.

OIIK-1.2

Pemraer crannapTHbie

npodeccuoHaIbHbIE
3aauu
PUMEHEHUEM
0OIIeMHKEHEPHBIX
3HAHUI

(¢

Hpumepnble npakmuueckue 3A0aHUA 015 IK3AMEHOB:

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

1 3 8 6
-2 -4 -7 5 -3 9
2. Pemmth cucTeMbl TMHEHHBIX alreOpanvdecKux

ypaBHEeHHU 1o Gopmynam Kpamepa, MaTpuaHbIM
METOI0M, MeToaoM [ 'aycca:

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

3. JlaHbI KOOPAMHATHI BEPILIUH MHUPAMHU/IBI Ad A4,

A1(1;3;6), A4, (2;2;1), 4, (—1;0;1), A4(—4;6;—3).

Havitu: 1) mymny pedpa A4, ; 2) yroa Mexay

Ad,  AA,.

pedpamu u

A4, Add g

3) yron mMexay pedpom
A A A, .

U I'paHbIO

IIJIOLAb TPAHU 5) 06beM nupaMubl.

4. B tpeyroasnuke ¢ Bepmunamu A(2,1), B(5,3), C(-
6,5) HalTH ATMHY BBICOTHI U3 BEPUINHBI A.

5. Hamucarb KAHOHMYECKHE U ITApaMETPUUECKUE
YpaBHEHUS MPSIMOM, TPOXOAAIIEN YEPE3 TOUKH
M(2,1,-1) u K(3,3,-1).




Wnpukarop

Kon
JOCTHXKEHHUS OueHouHbIE CpeacTBa
MHJMKaTOpa
KOMIETEHIINH
6. CocTaBUTb ypaBHEHUE IUIOCKOCTH, IPOXOAsILIEH
yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloka3aTp, 4TO IpsIMbIE MTApaJUICIbHBbIL:
x+y-z=0
x+2 y-1 z Y
3 -2 1 g x—y—-5z-8=0
8. Brruncnure npenensi:
4 .
a) lim 1+4)2c x 5 6) lim 3x-arcsm%x . B)
oo x4+ 3x7 + 2x >0 cosx —cos” x
. 2x-1-4/5
lim—M—-
x—3 X — 3
. d . 2
9. Haiinute i st pyrkumii: a) y=e* . 0)
dx
X =ctg2t,
y = In(sin 2¢)
10. Beruucnurs:  (1-7)%.
11. Haittu Heonipeien€HHBIA  MHTETpal: a)
Isin3x-c055xdx, 0) | l-cosx . B) I(2x+5)~exdx.
(x —sinx)?
B
12. BpiuucinuTh onpeaesieHHbIN HHTErpal J' .
2 x2 +5
13. Haiitu momans ¢GUrypel, OrpaHUYEHHOU
2
muHusMu: X =4, Y =4x
14.Mlpu  pmocraBke ¢ 3aBoga Ha 0Oasy 1000
PaIuONIPUEMHUKOB, Y 55 BBIILIN U3 CTpos Jamibl. Haiitu
BEPOSATHOCTh TOTO, UTO B3SATHII HAayAauy PUEMHHUK OyeT
UCIIPABHbBIM.
15. [IpuarMaeM BEpOSITHOCTH POKICHUS MaJlbunKa U
JIEBOYKHU paBHbIMU. HailT BEPOATHOCTB TOTO, YTO CPEIU
10 HOBOPOXKAEHHBIX 6 OKAXYTCS MaIbUUKAMHU.
OIIK-1.3 [Ipumensier metons! | IIpumepnsvie npuxknadusvie 3a0auu u 3a0anus

MOJICTTUPOBAHUS 1
MAaTCMATHYCCKOI'O
aHaaM3a s
pelIeHus 3a1a4
TEOPETUICCKOTO U

3anaua 1. [IpoBeputs, neXaT JId TOUKU A(l; 0; 1) ,
B(44;6) c(22:3) , D(10;14;17)

IIJIOCKOCTH.

B OJHOH




HNupukarop

Kon
JNOCTUKECHHUS OueHouHsle cpeacTBa
WHIAKATOpa
KOMIIECTCHIIN
IIPUKJIIAIHOTO 3angava 2. [Ipy nocTpoeHUH BUCSYErO0 MOCTA YEPE3
XapakTepa peuky «Tuxasp» 1 BBISICHEHUU HAJKHOCTH COOPYKEHHUS,

CTYAEHTBI CTPOUOTPSAIA CTOJIKHYJIUCH C PEIICHUEM
CIEAyIOUIEH 3a0auu:

Tpoc, moJIBEMIEHHBIN 3a JIBa KOHIIA HA OJJTMHAKOBOM
BBICOTE, UMeeT popMy Iyru mapadoisl. PaccTosiame
MEX]Ty TOUKaMH KperieHus paBHo 24 m. ['myOuna
nporuba Tpoca Ha pacCTOSTHUU 3 M OT TOYKH KPETUICHUS
paBHa 40 cm. OnpenenuTh NIyOHHY Iporuda Tpoca
MOCEPEIMHE MEXKIY KpEIUICHUSIMHU.

3agaua 3. Haiitnt pabory cumet £ = (1:2:5)
AIEKTPOCTATUYECKOTO OIS, 10 IEPEMEIICHUIO

M, =(0;4;2)
QJICKTPHUYCCKOI'O 3apsaaa U3 TOYKH 1 >

M, :(4; 7;4)

B TOUKY

. X—COSXx

lim———

3ananue 4. [lokaxuTe, 4TO MpeAET ** ¥ +C0SX HE MOMKET
ObITh BeIUMCIIEH N0 npaBuity Jlonuransa. Haitaure aToT

npezesn IpyruM CriocoOoM.

3aganue 5. 3aBUCUMOCTb IyTHU OT BPEMEHU NPHU
HpHMOHHHeﬁHOM ABWIKCHUU TOYKH 3a1aCTCAd YPABHCHUCM

1
S:§t3+212—3,me §-TyTb BM,a ! BpeEMs B C.

Beruncnnre ee CKOpocTh H YCKOPEHHUE B MOMEHT
BpeMeHH [ =4c.

3amaua 6. B napke arrpakuuoHoB ropoaa N oJIUH U3
OTPE3KOB TPACKTOPUHU JIBUIKEHUSI TI0€3/1a B
«AMEpUKaHCKHUX TOpKax» MPEeACTaBIIseT co00it

CHHYCORIY: s(t) = Asin(wt + @,)

HN3BCCTHBIC YHCJIA.

,Tne A, o @ —

OmnpenenuTts yroi HakJIOHa K TOPU30HTY IMOCETUTENS
aTTpakiuoHa /[. B MOMEHT BPEMEHH 1 €T0 JBMXKEHUS 110
3TOMY OTPE3KY.

3ananue 7. [longymaiite, ¢ TOMOILBIO CPEACTB KAKOTO
paszzena MaTEMATUKH MOXKHO PELIUTH CIEAYIOLIYIO
3a7auy.




HNupukarop

Kon
TOCTHKEHMUS OneHouyHbIE CPECTBA

HWHJHMKaToOpa
KOMIETEHIINT

«/1ns yOopku cHera Ha yJHIIax ropoja UCHOIb3YIOTCS
CHeroyoopouHbie MamiHbl. OHU pabOTAIOT B TCUCHHE
CBETJIOTO BPEMEHH CYTOK C 6 10 18 4acoB ¢ MOCTOSITHHOM
CKOpOCTBIO yOopku cHera 400 (M3/4). U3sMenenne o6beMa
CHera, BBIMAJAlOIIEro Ha YIUIIBI TOPOJia B TOPOJIE B

TCYCHUEC CYTOK, MOXXHO OIMUCATh YPABHCHUEM

ds 2

— =120 - 51, S(Ij

dr rie — 00beM cHera (B M),
BBITIABINETO 32 BpeMs ¢ (B wacax), 27 £24. B momenT
spemenn’ = 0 na ymunax ropona nexut 1000 M cHera.

YcTaHOBHTE COOTBETCTBUE MEXKITY BPEMEHEM f U

Sir
06”I)eMOM CHEra, JIC)Kallero Ha meuax ropona ( j .

CocraBbTe MATEMATHYECKYHO MOJIENb ATOM 3a7auu U
pemmTe e€.

0) [lopsiioKk NpoBeeHUsI MPOMEKYTOUHON ATTECTAIIUM, TOKA3ATEIU U KPUTEPUH
OLICHUBAHMUS:

[IpomexyTouHasi arrecTanus IO AUCHUIUIMHE «MaremMaTtukay BKIIOYAET TEOPETHUECKUE
BOITPOCHI, TO3BOJIAOIINEC OLUCHUTHL YPOBCHB YCBOCHUA 06yqa}01111/1M1/1051 3HaHI/H>'I, " IMPAKTHYCCKUC
3aJlaHus, BBISIBJISIONINE CTENIEHh CHOPMUPOBAHHOCTH YMEHHM U BIIAJICHHM, MPOBOJAUTCS B hopMe
sk3amena (1 u 2 cemectp).

DK3aMeH I10 JaHHOM JUCLUIIINHE IIPOBOAUTCA B YCTHOP’I (I)opMe 110 5K3aMCHAIITMOHHBIM 6I/IJ'IeTaM,
Ka}I(I[BIfI N3 KOTOPBIX BKIIFOYACT 2 TCOPECTUUCCKHX BOIIPOCA U ABA MPAKTHYCCKUX 3aJaHH.

Iloka3zarenu u KPUTEPHH OCHUBAHUSA IK3aMEHAa:

— Ha OICHKY «OTJHYHO» — OOydJalomuics JEeMOHCTPUPYET BBICOKUH  YPOBCHB
c(hOpPMUPOBAHHOCTH KOMIIETECHIIUN, BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TIIyOOKOoe 3HaHHe
y4eOHOTO MaTepHuayia, CBOOOJHO BBHITIOJHSET MPAKTHUUYECKHE 3aJaHusi, CBOOOIHO OMEpUpyeT
S3HaHUAMHU, YMCHUSAMHU, IPUMCHACT UX B CUTyallUAX MHOBBIIIEHHOH CIIOKHOCTH.

— Ha OLIEHKY «XO0POILI0» — 00y4aroIuics JeMOHCTPUPYET CPEAHHM YPOBEHb C(HOPMHUPOBAHHOCTH
KOMIICTCHIINIA: OCHOBHBIC 3HAHUSI, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAYNTEIHHBIC OLTUOKH,
HETOYHOCTH, 3aTPyJHEHUS MPU AHATUTHYECKUX OMepalnusx, MepeHoce 3HAHWW M yMEHHH Ha
HOBBIE, HECTAHJAPTHBIE CUTYALIUH.

— Ha OLIEHKY «Y/10BJIETBOPHUTEIbHO» — OOYYarOIIMICS JAEMOHCTPUPYET MOPOTrOBbIH YpPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIMI: B X0/I€¢ KOHTPOJBbHBIX MEPONIPHUATHH OIYyCKAIOTCs OLIMOKH,
MIPOSIBIISIETCS OTCYTCTBHE OTIENBHBIX 3HAHWW, YMEHHI, HaBBIKOB, OOYyYaIOUIMIICS UCTIBITHIBACT



SHAYUTCJIbHBIC 3aTPYAHCHUA IIPH OIICPUPOBAHHUU 3HAHUAMH U YMCHUAMU IIPU HUX HEPECHOCC Ha
HOBBIC CUTYyallUuN.

— Ha OLIEHKY «HeY/0BJIeTBOPHUTEIbHO»— 00yJarouics JeMOHCTpUPYET 3HaHus He 6onee 20%
TEOPETHUYECKOT0 MaTepuaja, JIOMYyCKaeT CYIIECTBEHHbIE OIIMOKM, HE MOXKET I0Ka3aTh
MHTEJJIEKTyalIbHbIE HAaBBIKM PEIIEHUs MPOCTHIX 3a/1a4 WM HE MOXKET MOKa3aTh 3HAHUS Ja)Xe Ha
YPOBHE BOCIIPOU3BE/ICHUSI U 0ObSICHEHUS MH(OPMAIIHH.
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