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JIner akTyanusanuu padodeil nporpaMmsl

Pabouas mporpamMmma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peanusaruu B 2027 - 2028
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTreMaTHKU U HHPOPMATHKU

[Iporokom ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojiy Ha 3acefanuu kapeapsl [IpukiaaHoi MaTeMaTHKU U UH)OPMATUKH

[Iporokom ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu Kadeapel [IpukinagHoit MaTeMaTuKu U HHQOPMATHKH

[Iporokon ot 20 . Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3acenanuu kadeapel [IpukiagHoit MaTeMaTuku U HHOOPMATHKH

IIporokomor 20 . Ne
3aB. kadeapoii [O.A. N3BekoB




1 Leau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)

LensiMu OCBOCHUSI TUCIUIUIMHBI «MaTeMaTrukay SBJISIOTCS: 03HAKOMHUTh 00y4aeMbIX
C OCHOBHBIMHU MOHSTUSIMA U METOJIaMU BBICIIEH MaTeMaTUKH, CO3AaTh TEOPETUUECKYIO U
MPAKTUYECKYIO 0a3y MOATOTOBKH CIIELUATNCTOB K JASITEIbHOCTH, CBA3aHHOM C
UCCIIeIOBaHUEM, Pa3pabOTKOM U TEXHOJIOTUSIMU MIPOLIECCOB MOTYYSHHS METAJUIOB U CILIABOB,
METANTNYECKUX U3JIeNHUi TpeOyeMoro KauecTBa, 1 OCHOBAaHHBIX Ha TPUMEHEHUU
MaTEeMaTHYECKOro aHallu3a U MOJIEHUPOBAHUSI.

2 MecTo qucHuILIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnunimna MareMaTuka BXOJIUT B 0053aTeIbHYIO YacTh yueOHOTO IIaHa
00pa3oBaTeNbHON MPOrpaMMBI.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS ),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS AUCIHUILINH/ TIPAKTHK:

Hucnunnuna MaTemaTuka BXOJUT B 0a30BYIO 4acTh Y4EOHOTO IJIaHa
0o0pa3oBaTeNbHON MPOrpaMMEbl. V3ydeHne TUCIUTUIHHBI 0a3UpyeTcs Ha IMIKOJILHOM Kypce
MAaTEMaTHUKHU.

3nanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC NIPU U3YYCHUU JAHHOM JTUCHIUTLTUHBI
OyayT HEOOXOIUMBI JJIsT U3YICHUS TUCITUILIAH/TIPAKTHK:

IInanupoBaHue 3KCIIEpUMEHTA

AHanM3 4ucI0BON HHPOPMAILUH

dusnueckas XUMUs

®dusuka

MaremaTuyecKui aHain3

3 Komnerenuuu o0yuaroierocsi, popmupyemblie B pe3yJjibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yueHust

B pe3ynbrare ocBoeHUS AUCUUIUIMHBI (MOAyss) «Marematruka» oOydaromuics
JOJKEH 00J1a/1aTh CIEAYOIUMU KOMIIETCHIIUSAMU:

KOI[ HHJUKaTopa I/IHI[I/IKaTOp JOCTHIXKCHUS KOMIICTCHIITHN

OIIK-1 CnocoOeH permaTh 331241 MpopecCUOHATBHON 1EATEIbHOCTH, TPUMEHSS METO/IbI
MO/JICJIMPOBAHUS, MATEMAaTHYECKOT 0 aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIENH)KEHEPHBIE
3HaHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbBIE 3aKOHBI U IPUHLIMIIBI IIPU PELIEHUH
MPAKTUYECKHX 33134

OIIK-1.2 Pemraer cranapTHble mpodeccuoHaNbHBIE 33/1a4H ¢ TIPUMEHEHUEM
0O0IIEMH)KEHEPHBIX 3HAaHUN

OIIK-1.3 IIpumensieT MeTo1bl MOAEINPOBAHNS U MATEMATUUECKOT0 aHAIIN3a IS
pelIeHNs 33/1a4 TEOPETUYECKOr0 U NPUKJIAJHOIO XapaKkTepa




4. CTpyKTYypa, 00bEM U COEPKAHUE TUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

qHce:
— KoHTakTHast pabora — 111,35 akan. yacos:
—aynurtopHas — 105 akaj. yacos;

— BHeayauTopHas — 6,35 akaJl. 4acos;

— camocTosTenbHas pabora — 69,25 akaj. 4acos;

— B (popMe npakTudeckoil moaroToBku — 0 akaj. vac;
— MOATOTOBKA K 3k3aMmeHy — 71,4 akaj. yac

CDopMa aTTeCTaluu - 5K3aMCH

AynutopHast = o
KOHTakTHas paboTa E z dopma TeKyliero
B S
Pasnen/ Tema § (B akaj. yacax) E = Bun 5 KOHTPOJISt Kox
3 O | caMOCTOSITENBHOW |  yCIIEeBaeMOCTH U
JHCHIHTLIAHBI 2 g = " KOMIIETEHIIHH
O g £ paboThI MIPOMEKYTOUHOM
Tex mal. [ mpaxr. 2'S aTTeCcTalnuu
3aH. 3aH. O =
1. JluneitHas anrebpa
- U3y4YeHHE
TEOPETUYECKOTO
Marepuaa, -
1.1 Marpumpt u - BBITIOJTHEHHE KOHCYJTBTHPOBAaHHE,
) HHJIABUIYaIbLHOT - TIpOBepKa
OTIpeICTUTENN. JIBHILY POBEP OIIK-1.1,
o 0 JIOMAITHETO BBIIIOJIHEHHS
JelicTBus Ha MaTPUIIAMIL. 4 4 sanaus A OIIK-1.2,
Brrancnenune onpenenurens. > Y OIIK-1.3
OGpatias MaTpua - TECTHUPOBaHHE JIOMAIITHETO
P P init's 3a/1aHMs,
CaMOKOHTPOJIA, - TECTHPOBaHHE
- HHTEPAaKTHBHOE
TECTUPOBaHUE
1 H3Y4CH
ne -
TEOPETUIECKOTO KOHCYJIb
Marepuaia, THUPOBaHUE,
1.2 Cucrembl JIMHEHHBIX B . 01-36 "
anredpanyeckux BBITION . BI)IE')IOJ'IHI;HI/IG OIlK-1.1,
ypaBHEHHHA. 2 6 HEHIE — OIlK-1.2,
Crioco6w1 pemenns CIJIAY. AOMAIIHETO OIIK-1.3
Uccnenosanne CJIAY (TIpaKTHYECKOTO) (mpakTuyecKoro)
3amanus Ha OI1 sananus Ha OII,
npoxo pe3yHBTa
KIEHHE T TECTUPOBAHUS
HWHTEPAKTHUBHOTO
TOoCTUNORALIIAG
HWroro no pazaeny 6 10
2. BBeieHHe B MaTeMaTHUCCKUIN
aHajIu3
2.1 Ilpenen - TIOJITOTOBKA K [Iposepka OIMK-1.1
MOCJICA0BATCILHOCTH. 1 4 6 MPAKTUYECKOMY HWHAWBUAYAJIBHBIX OIK 1'2'
IIpenen ¢pyHkMU 0aHOM 3aHSTHIO, 3aJIaHHM, o
N OIIK-1.3
TIePEMEHHOM - BBITNIOJTHECHUE KOHCYJIbTAllUU 110




PTP «Ilpenen.
HenpepbIBHOCTEY,
- COCTaBJICHUE
y4eOHOI KapThl

pemenunro "Ilpenen.

HenpepsiBHOCTD"
1o Teme (KpaTkas
CHCTEMaTH3aINS
H3YYEeHHOTO).
- IOATOTOBKA K
MPAKTHIECKOM
p Y ITposepka
SATVITHIO, WHUBUYaJTbHBIX
2.2 HenpepbIBHOCTB - BBITIOJIHEHHE 3anazm71 OIIK-1.1,
(hyHKUIMU OTHOM 4 PTP «Ilpenen. ’ OIIK-1.2,
- KOHCYJIbTalluH 0
NEpEMEHHON HenpepeiBHOCTBY, OIIK-1.3
- COCTaBJICHUE pemermio PI'P.
N AKP.
yueOHOM KapThl
II0 TeMe.
Hroro no pazneny 10
3. MudpepennmanbpHoe
UCUHUCIIEHHE QYHKIIUH OJTHON
TIepeMEeHHOM
CamocTosiTeNbHas
pabora c
JUTEPATypOu —
KOHCIIEKT pasJerna
3.1 3agauu, npuBoASIIIE K a3l
N «3amgaum,
MIOHSATHIO MIPOU3BOIHOIA.
N MIPUBOIAIINE K
Omnpenesnenue NPOU3BOIHON
MOHSTHIO
ymKum B TOUKE. MIPOU3BOAHOI [Iposepka
Huddepeniuan, ero P ’ POBEp OIIK-1.1,
2 - MOJITOTOBKA K KOHCIIEKTA.
TeOMETPUYECKHUI CMBICIT 6 HDAKTHIECKOM KOHCYJTBTALIH 10 OIIK-1.2,
TI'eomerpuueckuii u p Y Y OIIK-1.3
o 3aHATUIO, pewenuto PI'P.
MEXaHUYECKHH CMBICIT
. - BBITIOJTHEHUE
npousBogHoil. [IpaBuna PI'P
nddepeHInpoBaHUs 1
s bepenuup «IIpousBonHasi.
TaOIMIa TPON3BOIHBIX.
Brruucienuey,
- COCTaBJICHUE
y4eOHOW KapThl
«[IpousBogHas».
- MOJITOTOBKA K
MPAaKTUYECKOMY
3aHATHIO, KOHCYJIbTALIUH T10
3.2 Muddepenuuponanue - BBITIOJIHEHHE peuwenuio PI'P,
HESIBHO 3aJaHHBIX, PI'p IIposepka PI'P OIK-1.1
rapamMeTpHUYecKy 3aJaHHbIX 4 «[IpousBogHasi. «[IponsBogHasi. OIK 1'2’
yHKITUT. Brrancnenney, Brrancnenuey, OIK 1' 3'
Jlorapudmunueckoe - COCTaBJICHHE yueOHas KapTa '
i depeHpoBaHue. y4eOHOM KapThl | (IPOEKT) IO TeMe —
«IIpouzBosHas», 3ammra
- MOJITOTOBKA K
3amute PI'P .
3.3 TIpousBoaHbIe U - IOJITOTOBKA K
Qg depeHnnabl BBICIIMX MIPaKTUIECKOM Koncymsramm no
P p y pemenuto PI'P.
nopsakoB. OCHOBHBIE 3aHATHIO,
IIposepka PI'P
TEOPEMBI - BBIIIOJIHEHHE «TIpousBoaHas OIIK-1.1,
TuddepeHInaIbHOro 4 PI'P P OIIK-1.2,
BBICIIUX TTOPSIIKOB.
WCYHUCIICHHS: TEOPEMBI «IIpousBoaHas OIlK-1.3
IIpunoxenus
®epma, Posus, Jlarpanxka, BBICIINX N
. TIPOU3BOTHOIY,
Komum. ®opmyna Teiinopa. TIOPSIIKOB.
s yueOHas KapTa
®dopmyna Tetnopa. IIpunoxxenns




MIPOU3BOTHON,

- COCTaBJICHHE
. (IpOEKT) 1o TeMe —
[IpumeneHne MpoOU3BOIHBIX y4eOHOI KapThl sammTa
TIPY BBIYHCIICHUH MPEICIIOB. «IIpousBoHASD, AKP
IIpaBuino Jlonuras. -IIOATOTOBKA K
N «IIpouzBosHas,
KOHTPOJIbHOU
pabore
- MOJTOTOBKA K
IIPAaKTHYECKOMY
3.4 UccnenoBanue QpyHKIMiA 3aHATHIO,
C TOMOIIBIO - BEITIOJTHEHNE
TUQQepeHInaIbHOT0 nas3 Iposepka N/13
ucuucnenus. [IpuzHaku «IIpumenenue «IIpumenenue
3HAKOIIOCTOSIHCTBA, MPOU3BOJHOM AL | HpOU3BOJHOMN 1Is
BO3pACTaHUS U yOBIBAHMUS, HCCIIeIOBAHUS HCCIICTIOBAHUS OIlK-1.1,
BBIMTYKJIOCTH ¥ BOTHYTOCTH 2 2 6,1 (yHKUUH 1 byHKIWi 1 OIlK-1.2,
(hyHKIIMU HA TIPOMEXKYTKE. MTOCTPOCHHUS MOCTPOCHHUS OIlK-1.3
DKcTpeMyMbl () YHKIUH. rpaduKoBy, rpaduKoBy,
HaxoxnaeHne HaMeHbIIETO - COCTaBJIEHUE [TpoBepka yueOHOM
U HauOOJIbIIIEro 3HAYCHUH yueOHO# KapThl KapThl
(GYHKIMU HA 3aMKHYTOM «IIpousBonHas
IPOMEXYTKE. MIPU TIOCTPOCHUH
rpaduka
GbyHKIUN
HWroro no pazaeny 6 16 151
Hroro 3a cemectp 18 36 15,1 9K3aMeH
4. UnTerpanbHoe MCUUCICHUE
(yHKIMU OIHOH IepeMeHHOH
4.1 TlepBooOpa3Has
¢ynkms. HeonpeneneHHbIi - MOJTOTOBKA K
HHTETpal ¥ ero OCHOBHEIE MIPaKTHYECKOMY
cBoiicTBa. Tabmuna 3aHATHIO,
HCEOIPECACIICHHBIX - BBIIIOJIHCHHEC
HUHTETPaJIoB OT OCHOBHBIX na3 - KOHCYJIbTAI[MH 110 OIIK-1.1,
JJIEMEHTAPHBIX QYHKIHH. 2 6 6 «Heomnpenenenus! | pemenuro U3, OIlK-1.2,
OCHOBHBIE METO/IbI 1 MHTErpanm, - nmposepka /13 OIIK-1.3
HMHTETPUPOBaHUs. MeTOIbI - COCTaBJICHHE
HETOCPEICTBEHHOTO y4eOHO# KapThI
MHTETPUPOBAHUSL. «Metonst
WuTerpupoBanue 3amMeHOM HMHTETPUPOBAHU
MEPEMEHHOM U TI0 YacTsIM
- IIOAIrOTOBKA K
4.2 OCHOBHBIE METO/IbI MpAKTIHCECKOMY
3aHSTHIO,
UHTETPUPOBAHMSL.
VHrerpupoBatie - BBINIOJTHEHUE - KOHCYJIbTAIIUH 0
TPUTOHOMETPHYECKUX U3 pemenmio M/13, OIK-11,
. 2 4 6 «Heompenenenns! | - nposepka U3, OIIK-1.2,
BBIPDAKCHUH. o
VHTerpHpoBanHue i uHTETpaNy, - IpOBepKa OIlK-1.3
HppALOHATHHBIX - COCTaBIIeHHe yueOHOM KapThl
N yueOHOI KapThl
BBIPaXKCHHH.
«MeTtozpt
HUHTETPUPOBAHUSD)
4.3 OnpeneneHHbIH - IOATOTOBKA K | - KOHCY/IBTalMH IO
HHTEerpal. 3amayda MIPAKTHYECKOMY peutenuto /13,
BBIYHCIICHUS TUIOIIA TN 3aHATHIO, - mpoBepka UJI3, OIlK-1.1,
KPHUBOJIMHEHHO Tpamneun u 3 4 6 - BBITIOJIHCHHE - IpOBEpKa OI1K-1.2,
JIpyTHUE 33aa4H, nas3 KOHCIICKTa OIlK-1.3
MIPUBOISILINE K MOHITHIO «OnpeneneHHbIN «CpoiicTBa
OIIPEIEIEHHOr0 UHTErpala. HHTErpal U ero HECOOCTBEHHBIX




®opmyna HeroToHa-
Jlettbruna. CaoiicTa

TIPUJIOXKCHUS,

CaMOCTOSITETIbHOE
OIIPEAETIEHHOTO MHTETpaa.
U3y4eHHue
CymectBoBaHmE
. JIUTEPATYypPHI: HUHTErPaJIOB.
nepBooOpa3Hoit
N KOHCIEKT IIpuznaku
HeTpepbIBHON (YHKINH. .
N «CsoiicTBa CXOJHMOCTH
3aMeHa nepeMeHHON 1
HECOOCTBEHHBIX
MHTETPUPOBAHUE I10 YACTSIM.
HHTETPaNoB.
Heco6cTBeHHbBIE HHTETPAIBI.
IIpusnakn
IIpuznaku
CXOJIUMOCTH
Hroro no pazzneny 14 18
5. DneMeHThI BEKTOPHOH anreOpsl
1 aHAJTUTUYECKOH TeOMEeTPHU
- IOATOTOBKA K
MIPaKTHIECKOM
5.1 IlonsaTne BexTOpA. P y [Iposepka
3aHATHIO,
CkansipHOe, BEKTOPHOE U WHAUBUAYAIbHBIX OIIK-1.1,
- BBINIOJIHECHHE .
CMEIIIAHHOE TIPOM3BEICHHE 2 3 3a7aHui, OIIK-1.2,
PI'P «BexropHas
BeKTOpOB. [IpuMeHeHHe K KOHCYJIbTAIIUH 110 OIIK-1.3
anreOpa u
BBIUMCIIEHUSM. pewenuto PI'P
aHATUTHYECKAs
TEOMETPHSD)
- IOATOTOBKA K
MIPaKTAYECKOMY
2 3aHATHIO,
- BBINOJIHEHHE
PI'P «BexTopHas ITposepka
5.2 AHanuTHYecKas p POBEp
anreOpa u WHAUBHUYaJIbHBIX OIIK-1.1,
TeOMETPHS Ha TNIOCKOCTH. .
8 8 aHAJIMTHYECKAS 3a7aHui, OIIK-1.2,
AHanuTHyeckas reoMeTpus
TEOMETPHSD) KOHCYJBTAINH 10 OIIK-1.3
B IIPOCTPAHCTBE.
- COCTaBJICHHE pewenuto PI'P
y4e0HOI KapThI
1o TeMe (KpaTkas
cUCTEeMaTH3aIUs
U3y4EHHOTO).
HUroro o pazneny 10 11
6. Knaccuueckast Teopus
BEPOSATHOCTEN
- MOJITOTOBKA K
MIPaKTHYECKOMY | KOHCYJIBTHPOBAHUE
6.1 DnemMeHTHI 3aHATHIO o pemennto PI'P OMK-11,
' 4 12 ’ P | omk-12,
KOMOWHATOpPUKH. - BBITIOJTHEHUE - MpoBepKa
OIIK-1.3
PI'P «Teopus BbInonHEHUs PI'P
BEPOSATHOCTEI
6.2 Knaccudeckoe noHsitue
BepossTHOCcTU. CirydaiiHble
coObiTHst. OCHOBHBIE
. - IOJITOTOBKA K
noHATHs. AnreGpa COOBITHH.
NPaKTUYECKOMY
Knaccuueckoe, KOHCYJIbTHPOBAHUE
2 3aHATHIO,
reOMETPUYECKOE U o pemenuto PI'P,
CTaTHCTHYECKOE " BHITIOHCHIC - MpoBepKa
PI'P «Teopus
orpeeNiCHHs BEPOSITHOCTH. . BhInosHeHus1 PT'P, OIlK-1.1,
BEPOSTHOCTEI
AkcuoMaTHKa Teopuu 6 13,15 - TECTHPOBaHHE IO OIIK-1.2,
. - IOJITOTOBKA K
BeposiTHOCTel. Teopembl TeMe OIlK-1.3
TECTHUPOBAHUIO IO "
CJIOKEHHS M YMHOKECHHSI. Tene Knaccuueckas
YciioBHasE BEPOSITHOCTb. " TEOpHs
. Knaccuueckas o
dopmyia nosTHOH TeODHS BEpOSATHOCTEN
BEPOSITHOCTHU U (hopMyIa p o
BEPOATHOCTEH

baiieca. Cxema bepaymm,
npubmkenus Jlamnaca u
Ilyaccomna.




Hroro no pazzneny 5 10 25,15
Hroro 3a cemectp 17 34 54,15 9K3aMEH
Hroro no aucuuruimae 35 70 69,25 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusle oOpazoBaTeabHbIE TEXHOIOTUU. Opranu3aiys 00pa3oBaTeIbHOTO
nporiecca, MpeanoaraeT NpsMyko TPAHCISIUIO 3HAHUN OT TPEnoJaBaTessi K CTyICHTY
(IpenMyILEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MJUTIOCTPATUBHBIX METOIOB O0OyUEHHS).
VYueOHas AeITeNbHOCTh CTYJICHTAa HOCUT B TAKUX YCJIOBHUSAX, KaK MMPABHUIIO, PEIPOTYKTHBHBIN
XapakTep.

®opMbl yUeOHBIX 3aHATHI:

- nH(GOPMALMOHHAS JIEKIUS — [TOCIIeI0BATEIbHOE H3JI0KEHHE MaTepHraa B
JTMCHUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOATbHBIMHU CPEICTBAMH.

- IPAKTUYECKOE 3aHITHE, IOCBIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI 1 HAaBBIKOB
0 MIPEUIOKEHHOMY aITOPUTMY.

2. TexHonoruu NpoekTHOTo 00y4eHusi. OOpa3oBaTeNbHBIN MPOLIECC TOCTPOEH B
COOTBETCTBHH C AJITOPUTMOM TOITAITHOTO PEIICHUs MPOOIEMHON 3a1a4H UK BBITIOJTHEHUS
yuebHoro 3a1anus. [IpoekT npeanonaraeT COBMECTHYIO Y4€OHO-TI03HABATEIbHYIO
JEATeILHOCTh TPYIITBI CTYACHTOB, HAIIPABICHHYIO Ha BBIPAOOTKY KOHICTILINH, YCTAHOBJICHUE
nenei u 3a1ad, GopMyITHPOBKY OKUIAEMBIX PE3yJIbTaTOB, ONPEACICHIE TPUHIUIIOB 1
METOJIUK PeIleHHS OCTABICHHBIX 33/1a4, INIAHUPOBAHKE X0/1a Pa0OTHI, IIOUCK JOCTYITHBIX U
OINITHMAJIBHBIX PECYPCOB, MOATAMHYIO PEaTU3aIMIO TNIaHa PaOOThI, IPE3EHTAIHIO
pe3yNbTaToB pabOoThI, X OCMBICIICHUE U peduiekcHio. [IpumeHseTcss B OCHOBHOM JUIst
nepexo/ia KOMIIETCHIIUHN Ha YPOBEHb BIIa/ICHHS.

OCHOBHBIE THIIbI IPUMEHSAEMBIX HAMU B 00pa30BaTeIbHON EATEIbHOCTH IPOEKTOB:

HccnenoBaTenbckuil MPOEKT — CTPYKTYpa MpHOIMKeHa K popmary HayqHOTO
UCCIIe0BaHMS (JI0Ka3aTeIbCTBO aKTyaJIbHOCTH TEMBI, OTIpeIeNICHHE HAyYHOH IPOOIIEMBI,
npeaMera M 00beKTa UCCIeJOBaHus, LIeJel U 3a/1a4, METO10B, HICTOYHUKOB, BBIJIBUKECHUE
TUIIOTE3bl, 00001EHNE PE3yIbTATOB, BBIBO/IbI, 0003HaUE€HHE HOBBIX MTpobieM). PesyiabraTom
ABJIsIETCS yuyeOHas KapTa M0 MOIYIIO Hallel 00pa3oBaTeIbHON MPOrPaMMBI.

TBopueckuil MpoeKT, NPeANoIaraoluil B OTINYNE OT MPEAbITyIero, KOHEUHbINH
IPOAYKT B CIEIYIOIMX BapHaHTaX — ra3eTa K MCTOPUYECKH 3HAYUMOMY
«MaTeMaTH4eCKOMY» COOBITHIO (Tpa3aHUK yucna «I1uy» u T.11.); «MaTemMaTudeckasn»
OTKpBITKa (CBOET0 poJia yueOHas KapTa, TOIbKO HeOpMaIbHO, KpaCOYHO O(hOpPMIICHHAS;
BUJICOPOJIHK «S Haydy Bac pemars ...» U T.I1.

WMHpopMannoHHBIN MPOEKT — y4eOHO-NI03HABATENIbHAs I€ATEIILHOCTD C SIPKO
BBIPQ)KEHHOW 3BPUCTHUECKON HANPABIEHHOCTHIO (MTOMCK, OTOOP U CUCTEMaTH3aIHs
nHpOpMaIUU 0 KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB NPOEKTa C ITON
uHpopManuen, ee aHaau3 1 0000IIeHNE U, HAKOHEL], TPE3EHTALHS 10 TPAKTHYECKOMY
IIPUJIOKEHUIO).

4. npopmManinoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.
Opranuzanus 00pazoBaTeIbLHOIO Mpoliecca ¢ IPUMEHEHUEM CTIeUaTN3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHHUUECKUX CPeJCTB paboThl ¢ MHpopManueil (MHPOPMALMOHHYIO
cpeny yauepcutera MOOJIYC MOODLE).

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHoYHbIE CpeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIMIITUHBI
a) OcHoBHas JqUTEpaTypa:



1. Hlunayes, B. C. Briciiasg matematuka : yueonuk / B. C. lllunmayeB. — Mocksa :
NH®PA-M, 2024. — 479 c¢. — (Bsicuiee oopazoBanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/2085943 (nata oopamienus: 17.02.2026). — Pexxum
JOCTYTA: 110 TOATHCKE.

2. Maremaruka : yueOHoe nmocobue / FO. M. Jlanunos, JI. H. XXyp6enko, I'. A.
Hukonoga [u ap.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UTHOPA-M,
2022. — 496 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1818645 (nata
obpamenus: 17.02.2026). — Pexxum nocTyma: 1o moAnucke.

0) JonosHuTebHAS JJUTEpATYpA:

1. MaTtemaruka B mpuMepax u 3a1avax : yued. nocodue / O.M. Jlertspesa, JI.H.
XKypbenxko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa : UH®PA-M, 2019.
— 372 c. — (Beicmee oopazosanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - TekcrT :
anexktponHbiid. - URL: https://znanium.com/catalog/product/989802 (nata obpaieHus:
17.02.2026). — Pesxxum AocTyma: 1mo momucKe.

2. ®uxrteHronsll, ['. M. OCHOBBI MATEMAaTHYECKOTO aHATN3a : YIYCOHHUK : B 2 9acTsAX /
I'. M. ®uxtenronbu. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacte 1 —
2019. — 444 c¢. — ISBN 978-5-8114-0190-1. — Tekcrt : 37eKTpOHHBINH // JIaHb : 3JIEKTPOHHO
-oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/112051 (mnara obGpamieHus:
17.02.2026). — Pesxum qocTyma: 11 aBTOPH3. MOJIb30BaTeseH.

3. ®uxrtenronbi, ['. M. OCHOBBI MATEMaTHYECKOTO aHAIIN3A : YYCOHHK : B 2 4acTsX /
I'. M. ®uxtenronbu. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — Texkcr : anekTpoHHbIH // JIaHb : 3I€KTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (nata oOpareHus:
17.02.2026). — Pesxkum mocTyma: it aBTOPH3. MOJIb30BATEICH.

4. lllumaues, B. C. 3agaunuk o BeIciIeil MaTeMaTuke : yuebHoe nocodue / B. C.
unaves. — 10-e u3x., ctep. — Mocksa : UHOPA-M, 2024. — 304 c. — (Bsiciiee
obpazoBanue). - ISBN 978-5-16-010071-5. - Tekcr : anexTpoHHsIil. - URL:
https://znanium.com/catalog/product/2124772 (nata obparmenus: 17.02.2026). — Pexxum
JOCTYTMA: MO TOITUCKE.

B) MeTtoanueckue yKazaHusi:

1. AbpamoBa, I.M. DneMeHTbI BEKTOPHOU anreOphbl U aHaTUTHUECKON T€OMETpHUU:
Meroandeckue ykazaHusl IJIsl CTyIeHTOB | kKypca Bcex cnermanbHocTein. — MI'TY, 2008. —
16 c.

2. Akmanoga, 3.C. Heonpenenennsriit uarerpai: Terpaas-koucnekt — MI'TY, 2008. —
23 c.

3. Baxpymesa, 1.A. Kpussie u noBepxHoctu 2 nopsaka. [lonspras cucrema koop-
nuHart. [Ipaktukym — Marauroropek: I'OY BIIO «MI'TY um. I''1. HocoBa», 2009. — 19 c.

4. T'opstueBa, H.A. Teopust GyHKITNI KOMIUIEKCHOTO TIEPEMEHHOT0: MeTondyeckre
yKa3aHUs U BapHaHThl MHIMBUTyaIbHBIX 3aJJaHUI IS CTY/IEHTOB BCEX CHEIMATbHOCTEH —
Maruutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHblid HHTErPAJl: METOJAMYECKUE YKa3aHUS ISl CTYI€H-TOB
— Maruurtoropck: 'OY BITO «MI'TY um. I'.'11. HocoBay, 2010 — 12 c.

6. I'pauesa, JI.A. DnemMeHTHI TUHEHHON anreOpbl, BEKTOPHOM areOphl U
aHATMTHYECKON reomeTpuu: YdyeOHoe nocodue. - Marauroropck: 'OY BITO «MI'TY um.
I".'"1. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JlabopaTopHbIii MpakTHKyM 10 cTaTucTuke ¢ npuMeHenneM EXCEL:
Mertona. ykas. [uis 1ab0paToOpHBIX paboT 10 MaTeMaTHYECKOI cTaTHCTUKE.- MarHUTOrOpCK:


https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

I'OVY BIIO «MI'TY um. I''M1. Hocosa», 2009 — 40 c.

8. U3ocoB A.B. I'apmonnueckuii aHanus: Meroandyeckue ykazaHusl U BapUaHThI
3aJJaHUN JJIs1 CAMOCTOSITETIbHON paObOThl M KOHTPOJIS 3HaHM cTyaeHToB. — MI'TY, 2009. — 24
C.

9. Makcumenko, U.A. CoObiTust 1 BeposaTHocTh. YacTs 2: Meroa. ykas. -
Marnuroropck: 'OV BIIO «MI'TY um. I''1. Hocosa», 2010. — 25 c.

10. Masiuenko, E.I1. IlpousBonnas u auddepennunan pynxmuu. [paktukym. -
Maruuro-ropck: 'OV BITO «MI'TY um. I'"'1. Hocosa», 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue ¢hyHKIuit 1 moctpoeHue rpadukos. [Ipaktukym. —
Maruuroropck: 'OV BIIO «MI'TY um. I''1. Hocoa», 2011. — 20 c.

12. CaBymiknna H.®. Kom6unaropuka. CoObiTHE U BeposTHOCT. YacTs |:
Komb6unaropuka. Anredpa codbiTuii: Meroa. ykazanus 1o quciuminae «MaTemaTtukay s
cTyneH-ToB | kypca Bcex cnenuanbHocteil. — MI'TY, 2007. — 17 c.

') DJIEKTPOHHBIE PECYPCHI:

1. AkmanoBa 3. C. HeonpeneneHHbIl HHTETpaJl: OT TEOPUHU K IPAKTHKE
[DnmexkTpoHHEIH pe-cypc]: yaeoHoe ocodue / 3. C. Akmanosa ; MI'TY. - MarHUTOTOpPCK:
MI'TY, 2015. — 1 anextposn. ont. auck (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/112
3520/1304.pdf&view=true. — MakpooOBbeKT. —

Ceenenus goctynssl Takke Ha CD-ROM.

1. Ananmutryeckas reomeTpus [ DaeKkTpoHHBIH pecype]: mpakTukym / T. T'. Ky3una, O.
C. Anapocenko, T. B. Mopo3osa, O. B. Iletposa; MI'TY. — Marauroropck, 2010. — 114 c. :
HII., TaOoJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068
918/313.pdf&view=true. - MakpoOOBEKT.

2. Aaucumos A. JI. Matpuisl. Onpegenurenu. CuCTeMbl TMHEHHBIX alre0pandeckux
ypaBHeHMH [DneKTpoHHbIH pecypc]: yueOHoe nocodue / A. JI. Anucumos, T. A. bonna-
penko, I'. A. Kamenesa ; MI'TVY. - Marautoropck: MI'TY, 2017. - 1 251€eKTpoH. ONT. IUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/113
9107/3361.pdf&view=true. - MakpooOBEKT. -

ISBN 978-5-9967-1000-3.

3. bonnapenko T. A. VIHTerpaipHoe ucuncieHue pyHKIUMN OJHOM epeMeHHOH [ Diek
-TpOHHBIN pecypc] : yueOHoe ocobue / T. A. bonnapenko ; MI'TY. - Maruutoropck:

MI'TVY, 2017. - 1 anektpon. onrt. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/113
8511/3342.pdf&view=true. - MakpooOBEKT. -

ISBN 978-5-59967-1001-0.

4. bynpruena C. B. MaremaTHka: npesienbl 1 HeMpepbIBHOCTD (PYHKIIMH OTHOM
nepemeH-Hoi. [IpakTukym [DnekTpoHHbIi pecypc]: yueOHnoe nmocobue / C. B. bynsruesa;
MI'TY. - Marautoropck: MI'TVY, 2017. - 1 anekrpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/113
8500/3338.pdf&view=true. - MakpooOBEKT. -

ISBN 978-5-59967-1002-7.

5. beikoBa M. B. /luddepennmansabie ypaBHeHUS [ DIEKTPOHHBIHN pecypce] : yuebHoe
noco-6ue / M. B. brikoBa, H. A. Kacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY,

2012. - 1 snextpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/111
9343/1045.pdf&view=true - MakpooOBEKT.

6. N3ocoBa JI. A. OCHOBBI MaTeMaTUUYECKOrO aHaIn3a [ DNEeKTPOHHBIN pecypc] :
yuebHoe ocoowue. Y. 1. luddepennnanpHoe ucuncieHne GyHKuuu oaHoi nepemerHou / JI.
A. N3ocoBa, JI. A. I'paueBa ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 anexTpoH. onr.
muck (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?



https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload

7. Kopotenkas B. A. @®yHKIIMH HECKOJIBKUX EPEMEHHBIX [ DIEKTPOHHBIN pe-cypc] :
yuebHoe ocooue / B. A. Kopotenkas, 0. A. U3sekoB ; MI'TY. - Marauto-ropck : MI'TVY,
2015. - 1 snextpon. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/112
1202/1164.pdf&view=true. - MakpooOBbeKT.

8. Teopust BEpOSITHOCTEH 1 MaTeMaTHIECKasi CTATUCTHKA: DJIEKTPOHHOE ydeOHOe
OCOOMe U MPAKTUKYM ¢ TabOpaToOpHBIMU paboTamu [ DnekTpoHHBIH pecypc] / A. B. U3ocos,

JI. A. U3ocoBa, JI. A. I'paueBa, E. M. I'yruna. - Marautoropck : MI'TY, 2013. - 1 anek-

TPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118
948/931.pdf&view=true. - MakpoOOBEKT.

r) lIporpammHuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe obecneyenue

HaumenoBanue .
1o Ne norosopa Cpok JeiicTBUS JTUIICH3UH
7Zip CcBOOOHO 0ecCpovHO
bpayzep Yandex |cBoOOgHO 6eccpodHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

HasBsanue kypca Ccpuika
HannonaneHas MH(pOPMaIMOHHO-
aHAJTMTHYECKas URL.:https://elibrary.ru/project_risc.asp
cucteMa — POCCHMICKMI WHIEKC Hay4yHOTO
OnextpoHHbIe pecypcbl Oubauoreku MI'TY um.

https://host.megaprolib.net/MP0109/Web

I'.1.

9 MaTtepuajbHO-TEXHHYECKOE o0ecrevyeHne TUCHUIINHBI (MOILYJIs1)

MaTCpI/IaJILHO'TeXHI/I‘ICCKOG obecrneucHue JUCIMITIIIMHBI BKIIFOYACT!:


https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web

MarepuanbHO-TEXHHUECKOE 00ecTieYeHre JUCIUIUINHBI BKIIIOYALT:

VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUN JIGKLIMOHHOTO TUIIA.

Jlocka, MyJIbTUMEIUMHBIN ITPOEKTOP, IKPaH.

VY4eOHble ayAUTOPUH [T IPOBEACHUS JIAOOPATOPHBIX 3aHATUH, TPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIIMN, TEKYIEr0 KOHTPOJIS U IPOMEXYTOYHON aTTeCTallnu.

[Tepconanbubie KomIbloTephl ¢ nakerom MS Office, Beixomgom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCHTETA.

Kommieke TecTOBBIX 3aaHui AJIs1 IPOBEACHHUS PYOEKHOTO M IPOMEKYTOUHOTO
KOHTPOJIS.

[TomereHust At CAMOCTOSITENILHON padOThI 00YJArOIIUXCS.

[Tepconanbubie KomIbloTephl ¢ nakerom MS Office, Beixogom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHTETA.

[Tomermienust 175t XpaHEHHs U TPOPHIIAKTHIECKOTO 00CTy)KUBaHUSI Y4eOHOTO
o0opyIoBaHUsI.

[Mkads! 1y XpaHeHUs: y4eOHO-METOAMYECKOHN TOKYMEHTALUU, y4eOHOT O
00opymoBaHUs U YIeOHO-HATIISITHBIX TTOCOOMIA.



IMPHUJIO’)KEHHUE 1

Ilpumepnuie ayoumopnvie konmpoavtsle pavomut (AKP):

AKP Nel «Mampuuywt. Onpedenumenu. CJIAY. Ananumuuecxkan zeomempusty

1. BrrumciauTs ONpeaeTTeIH:

1 3 1

5 2.
a) ; 6) .
2 o 102 2
3 25

x+3x,+x;=0
2. Pewmts cuctemy ypasHeHuil MeTofom  Kpamepa:J _ x4 2x, + 2x, = —3-

3x, —2x, +5x, =2

3. JlaHbl MaTpuIlbI A=(_ ] ( j Haiigure matpuny A- B.

4. Jlamsrouxn A(-1-10), B(3:16), C(0:2), D(6;4;7). Haiinure:
a) KOOPJMHATEI BEKTOPOB CA n CB
0) ckaIspHOE MPOU3BEICHUE CA-CB U YToll Mexky BEKTOpaMH CA n 63;

B) BEKTOPHOE MPOU3BEJICHHUE ﬁj xCD;
r) 06sém mupamuaer ABCD ;
¢) ypasrenue npsivmoit AC .

AKP Ne2 «IIpeoenvt»

1. Beraucnuth mpeaest:

3 2
1 XX 3. fim = NG=3Ix=4) 5. lim 9™
x>-2 X —X—6 n—>oo 5X X +11 X—>—2 (X+2)
1
+7 i
2. Ilmo(l 4x)3X I|rrbxct95x 6. I|r1103 X

2. I/ICCJ'IC,Z[OBaTB Ha HCIMIPCPLIBHOCTH q)YHKI_II/HO

f(X)={X_3 eciu X <0
5% ecau x>0

AKP Ne3 «Ilpouszsoonasn»
1. HaiinuTe nmepByro NPOU3BOAHYIO OT (DyHKITHIL:

2_
2) X =~1-25t2, 6) Y =X-C0S3X, ) y=%—5-log2x+3
y = arccos5t + 7, X®+2x+1

, Y= 5 2arctg(4x2 + 3x).

2. CocrasbTe ypasHerns KacatenbHoii k kpusoit XY =4 51ouke X, =1.



3.

4.

Beruncnure npubnmkerno Y =V x> +8 npu X = 1,09

cosdx -1
Brruucnure npenen no npasuiy Jlonurans lim ——

x—0 <e4>< _1)2 '

AKP Ne5 «Cnyuaitnvie coobimusy

1.

N

(62}

[To mMumIeHn mpoW3BOAMTCS TpU BhIcTpeda. Paccmarpusatorcst codbitua A, B, C — monaganue mnpu

A+B+C,4B+C,

IEpBOM, BTOPOM U TPECTHLEM BBICTPEIIAX. UT0 03HAYAIOT COOBITHS

. B ypue 12 mapos. Cpenun 31ux mapoB 3 6ensix 1 9 uepHbix. KakoBa BEpOsSTHOCTh TOTO, YTO HayAady

BBIHYTHIH HIap OKAXKETCS OeTIbIM?

B pagnoctyauu Tpu MukpodoHa. s KaxkJ0ro U3 MepBhIX ABYX MUKPO(GOHOB BEPOSITHOCTH TOTO, YTO
OH BKIIIOYEH B JaHHBIN MOMeHT, paBHa (0,45, a ans tpethero — 0,9. HaifTn BEposSTHOCTH TOTO, YTO B
JAHHBI MOMEHT BKJIFOUEHBI 2 MUKpO(dOHa.

B nponaxke umerotcst O6eible U KOpUYHEBBIE Siilla B COOTHOLICHNH 2:3, pU4eM mpou3BoAcTBO 60%
Oenbix U 71% KOPHUYHEBBIX SIULl JATHUPYETCSI JHEM, MPEALIECTBYIOUIMM AHIO MPOJAXH, a OCTAIbHBIC
Aaida JatupyroTcs Oosiee paHHUMH unciaMu. [lokynarenb 3akasbiBaeT siilia, AaTUPyEeMble JTHEM,
MPEIIECTBYIOMMUM JHIO NMPOJaKH, HE3aBUCUMO OT HMX IBeTa. KakoBa BEpOSITHOCTH TOTO, YTO €My
NPOJAAYT PELIETKY OCJIBIX SUL?

[TpuGop COCTOUT M3 MATH Y3JIOB, KAXKIBIA M3 KOTOPHIX MOXKET BBINTH M3 CTPOS B TEUEHHE To/a C
BeposTHOCTHIO 0,1. KakoBa BEpOSATHOCT TOTO, YTO B TEYCHHUE T'O/Ia BBIMIYT U3 CTPOSI pOBHO 2 y31a?

Ilpumepnivie unousudyanvrvie oomawnue 3a0anun (U/13):

H/[3 Nel «Mampuywbt. Onpedenumenu. CJIAY»

3aoanue oghopmaeno 6 eude uHmMeEPAKMUEHO20 mecma 6 nocoduu

Anuncumos, A. JI., bonmapenxo T.A., Kamenena I'".A. Matpuisl. Onpenenutenu. CucteMsl
JIMHEHHBIX aJireOpandecKux ypaBHEHUH [ DeKTpOHHBIN pecypc] : yueOHoe nocobue / MI'TY. -
Marnuroropck : MI'TVY, 2017. - 1 anekrpos. ont. auck (CD-ROM). - D36YP. - ISBN 978-5-9967-
1000-3

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

H/[3 Ne2 «IIpumenenue npou3eo0Hoil 01 UCCAE006AHUA PYHKYUIL)

1.

2.
3.
4

o

3x
. .
X°+9
IocTpoiite rpaduk GyHKIMK C IOMOIIBIO IPOU3BOAHON NIEPBOrO MOPSAAKA Yy = —x*—3x% +9x+11.

Haitiure npoMeskyTKM MOHOTOHHOCTH M 9KCTPEMYMBI PYHKIHH  y =

Haiiure mpoMexyTKH BBIITYKJIOCTH, BOTHYTOCTH M TOYKH ieperuba GyHkumu y =2x —3%/x* .
3

. o X
Haiinute acMMITOTHI M ITOCTPOMTE CXeMAaTHYHO TpaduK QYHKIMH y = —
(x+1)
o x> —3x+3
[posenuTe MONHOE UCCIENOBAHUE (YHKIMK U OCTPOHTE rpaduk y—= — =27,
x-1
[IpoBeauTe moyiHOE McCiIe0BaHNE (HYHKIMH U TIOCTPOiTe rpaduk
_Inx
X

Haiinute HauGosnpiee 1 HAMMEHbIIIEE 3HAUCHUS (PYHKIIUU y =8 + 4 _45 HaoTpeske [ 1, 2].
x? 2’


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

HJ[3 Ne3 «Heonpeodenennvtii unmezpay

Breraucauts HCEOIPEACICHHBIC MHTCTPAJIbI

1 x3/x 2 1
L —- +1 |dx 2. - dx
J 3/x 5 J I(3+><2 2\/x2—3j

[ r_7x_sin(2x—jdx I sin % x
5
A 2x -1
S.IX(3X +1) dx 6.jm

7. jxfl—exexdx 8. I 4x+3 dx,

(x-2)°
9. jxe"”dx, 10. IL
X(x* +1)
dx dx
11. , 12. —_—,
I\/;+i/§+2‘{/§ J.cosxsin?’x

dx

13
I(x +1)Vx® +2x -1

H/[3 Ned «Onpedenennviit unmezpan u e20 RPUIONHCEHUA»
2 1 T

1. j(x2 +7)dx. 2. Jln sin xdx
1 2

2. Berauciuts miomajp GUrypel, orpaHHueHHON JTMHUSIMA

1) 3x—y=4, y* =6x

2) r=cos2p, OS(/)S%
x=2cost,

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

3. Beruncnaute AIMHY OyTM KPUBOi, 3a1aHHON YpaBHEHHEM

1) y=hx, 3 <x< s,

2) p=3e*", —-/2<p<x/2
3) x=¢e'(cost+sint), T/2<t<T.
x=e'(cost—sint),

4. BeruucauTh 00beM Tejia, 00pa3oBaHHOIO BpallieHHeM BOKpyT ocu Oy GUrypsl, OrpaHUYCHHOM

rpapukamu Gyskmmit X =3—y*, X=y? +1



IIpumepnuie sapuanmot pacuemno-cpagpuueckux pavom (PI'P):

PI'P Nel « Ilpeden. Henpepuvienocmu)

6. Haligure npenesnsl GpyHKUMIL:

2 _ _ 2
1) lim M 2) lim (x 22(x +2x+2) , 3) fim 2-¥2-X .
X0 x—1 X2 X°—5X+6 13 /8 + X
. X 8+15x
sin = - In(1+ 4x) ) 3 1 . (5x-1
4) . 2 , 5 = ; 6) lim -
) him, ) Ixm(x—4 x2—16j ) X—m(5x+6]

X -arctg X
6

7. Uccnenyiite QyHKINIO HA HEMPEPHIBHOCTD, BEIICHUTE XapaKTep TOYEK Pa3phIBa, CAIalTe YepPTEK
rpaduka GyHKIUU

-—, x<1,
1) f(x)=8v5, 2) f(x)={(x-1)?, 1<x<3,
4, X>3.
PI'P Ne2 «Ilpou3eoonaa. Beruucnenuen
1. Haiiti mpou3sBoHbIie U auddepeHIrabl epBoro MopsiaKa
7CoS X
1) y = s
ox+1
2) y=(2+5x)* —3cos7x,
7 .
3 y= §—4x-arcsmx,
4) y=(cosx)".
2. Haiitu npou3BoHyI0 GYHKLIUH, 3aJaHHON HESBHO e’ —bxe* — 2xy +11=0.

Xx=3cost -5,
y=4t> +5.

3.Haiitu npon3BoaHy10 GYHKLINH, 3aJaHHON TapaMeTpUIeCKU {



4. Haiftn mpon3BoIHBIC TIEPBOTO MOPsiKa QYHKIIUH y=X¢€

PI'P No3 «Ilpoussoonasn eévicuiux nopsaoxos. Illpunoscenus npou3eoonoii»

d? 5 x=3t-t°, -
dXZ GyHKIMiL: a) y— 3t 6) y:S\F.

1. Haiigute 4y u
dx

2. a) HannmuTe ypaBHEHHE KacaTeJIbHOM K mapabone ) = X? —4X + 2 B Touke ¢ abcuuccoil X, = 0

. [loctpoiite rpaduk 1 KacaTenpHYIO.

6) Hanmiute ypaBHEHNME KacaTenbHOI K KpiBoil X° + Y2 —4X+2y —164 =0 B ee Touke ¢

koopauaatamu (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeIbHYIO.

3. Halinure HanOosibIliee 1 HAMMEHBIIICE 3HAYCHHS (DYHKITUY Ha 33JJaHHOM OTPE3Ke

f(x)=2x>—6x2—18x+7 xel[-2;2]
1
4. Viccnenyiite GyHKIMI0O Y = 3 x® — 2x? Ha FKCTPeMyM U IIOCTPOITE ee CXeMaTHICCKHiT rpaduK.

(x-1)°

X2

5. IlpoBeauTte NoOMHOE UCCIEIOBaHUE U OCTPOTE rpaduk GpyHKIMU Y =

6. Berunciure mpeaciibl, UCIIOJIb3YA MMPAaBUIIO Jlonmrans:

2x% —8x* +13x-10

a) lim
)HZ x®—2x%>+3x-6

0) XILrDOx In(eX —l).

7. 3aBUCUMOCTh IIyTHU OT BpEMCHHU IIpH HpSIMOJ'IPIHCI:IHOM JABHMKCHWU TOYKH 3a4aCTCsA YPAaBHCHUEM

1
S = §t3 +2t>—-3,rae S —mytbBM, a t — Bpems B ¢. BBIUHC/IHTE e CKOPOCT H YCKOPEHHE B

MoMeHT Bpemenn [ =4C.

PI'P Ned «Hacmmuwle npouseoonvie»



In(l—x2 —~ y2)

T

2. HaiiTn 3HaYeHNs 9aCTHBIX MTPON3BOAHBIX (DYHKIMI B 3aJaHHON TOYKE:!

1. Haiitn obnacte onpenenenus GyHKIUN Z =

1

A z=x" (1) B) z=1In (\/;-F\/y) (L1).

o%u .
3. Haiiru a—z,ecnn u=Xy+sin(x+y).
X

4. BBIYMCIIUTD PUOIIHKEHHO \/ 5.%%924+2,03%.

PI'P No8 «Teopus eéeposmuocmeity

1. IIpou3BoauTCs 5 BBICTPENIOB IO pe3epByapy ¢ FOPIOUUM, IPHUEM pe3epByap IOCiIe NEPBOTo
MIOT1aJIaHUS B HETO BOCILIAMEHSIETCS, a I0CJI€ BTOPOIO MOMAa/IaHusl B HETO — B3PbIBACTCS.
BeposatHocTh nonaganus B pe3epByap Npu KaxaoM Beictpeie pasHa 0,3. Haittu
BEPOSATHOCTH TOTO, UTO pe3epByap OyIeT MOJI0KKEH, HO HE B3OPBETCH.

2. B cewmbe Tpoe gereii: 2 MabuMKa U IeBOYKa. [[eTH UrparoT Ha KyXHe. BeposaTHOCTH TOTO,
YTO MaJbUMKHU Pa300bI0T OCyly cooTBeTcTBeHHO paBHa 0,7 u 0,8, a 11t neBouku — 0,4.
Haiitu BeposiTHOCTH TOTO0, YTO NIOCY/Aa OyaeT pa3ouTa.

3. Carma nmonaiaer B MUIIIEHb IIPH OJHOM BBICTpele ¢ BeposiTHOCThIO 0,8, Marma — ¢
BeposTHOCThIO 0,7, a [Namra — ¢ BepostHocThio 0,75. Camma BeicTpenwt 2 paza, Mama — 3
pa3a, [lama — 1 pa3, mocine yero B MUIIeHH ObLII0O 0OHAPYKEHO OJHO oTBepcTHEe. KakoBa
BEpPOSITHOCTH TOT'0, YTO B MUILIEHb Nonaina Mama?

4. PaspblB CBS3M MPOUCXOAUT B OJHOM U3 3BEHbEB TeleOHHOTO Kabess. MoHTEp
MOCIIEIOBATENILHO MPOBEPSIET 3BEeHbs, OOHapyXuBasi MecTo paspbiBa. CoOCTaBUTH psf
pacripenefieHuss 4Mcia OOCIEeOBaHHBIX 3BEHBEB, €CIIM BEPOSTHOCTb pPa3pbiBa IS
KOKIOrO 3BEHAa IIOCTOSIHHA W paBHa p.



ITPUJIOKEHHUE 2

OneHouHbIe CpeAacTBa AJ1d IPOBEeACHUA ﬂpOMe)l(yTO‘lHOif'[ aTrrecranuu

a) [lnanupyemble pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /IJIsl POBeAeHHUS

HpOMe)RyTO‘lHOﬁ aTreCramum:

HNuanukaro
Kon p
JOCTHKEHUS
HWHIUKaTOpa
KOMIIETEHIINHU

OneHouHble CpeCTBA

3HaHUA

OIIK-1 - CriocoGeH pemath 3a1a49u MpodhecCHOHABHOM ASSITeIbHOCTH, IIPUMEHSIST METO/TBI
MOJICTTUPOBAHUS, MATEMATHIECKOTO aHATIN3a, €CTECTBEHHOHAYYHBIC ¥ OOIEHHKCHEPHBIC

OIIK-1.1 Hcnonw3yer
€CTECTBEHHOHAYYHBIC
3aKOHBI ¥ IPUHLIUTIBI
IPY PELICHUH
MPAKTUYCCKUX 3a1a4

TeopeTuyeckue BONPOCHI IK3aMeHOB
1 Kypc 3uMHsAA ceccus (3K3aMeH)

1. Marpuupsl u aectBus Haa HUMH. CBONCTBA JEHCTBUIA
HaJl MaTpUIaMHU.

2. Omnpenenutenu | u Il mopsaxos. Onpenenurenu N
MOPSIIKA U X CBOWCTBA.

3. CucremMbl JHMHEHHBIX aireOpanyecKux ypaBHEHHH

(CJIAY) u ux 3anuch B MaTpUYHOM BHJIE.

OOpatHas MaTpHla U €€ BEIYUCICHHE.

Pemenust CJIAY MaTpUyHBIM METOJIOM.

®opmynsl Kpamepa

[Ipenen pynkuuu B Touke. [Ipenen pynkuuu B

6eckoHeyHOCTH. OJJTHOCTOPOHHHE TPEEIIBI.

8. beckoHeuHo Maible 1 OECKOHEYHO OOJbIlNe
¢byHKIMH, CBSA3b MeX1y HUMHU. CBoOWCcTBAa OECKOHEYHO
MaJbIX (PYHKIHH.

9. Teopewmsl 0 nnpenenax. Packpsitue
HEOIPEIETICHHOCTEM.

10. 3amedarTenbHbIE IPEIETbI.

11. CpaBHEeHHE OECKOHEUYHO MaBIX ()YHKIIHM.
OKBHBaJICHTHbIE OECKOHEYHO MaJible (PYHKIIMU U
OCHOBHbIE TeopeMbl 0 HuX. [Ipumenenue k
BBIYMCIICHUIO IIPENIEIIOB.

12. HenpepbIBHOCTh (PYHKIIMU B TOUKe. TOUKH pa3pbiBa U
uX Kiaccuukanus.

13.IIpousBoaHast (HYHKIIMH, €€ TECOMETPUUECKUNA U
(bu3nUecKuil CMBICIL.

14. YpaBHEHHUSI KacaTeJIbHON U HOPMaJIN K KPUBOM.
JuddepenunrpyemMocts GyHKIIUN B TOUKE.

15. [Ipon3BOHAS CYMMBI, Pa3HOCTH, TPOU3BEACHUA,
gacTHOTO GyHKIMi. [Ipon3BOIHAS CIIOKHON U
00paTHON (YHKIIHIA.

~N S 0 s




Kon
HHIMKATOpa

Nunukarop
JOCTHKEHUS
KOMIIETEHIIHU

OueHouHsble CpecTBa

16. [IuddepennmpoBanre HEIBHBIX U MTAPAMETPUYECKH
3aaHHBIX QyHKIUK. Jlorapudmuueckoe
g epeHIpoBaHue.

17. HpOI/ISBO,Z[HBIe BBICIIUX ITOPSJIKOB.

18. Tudpdepennman ynkiun. ['eomeTpruuecKuii cMbICT
nuddepennuana. OCHOBHBIE TEOPEMBI O
muddepeHmanax.

19. [Ipumenenue muddepennmana K mpuoIMKEeHHBIM
BBIYUCIICHUSM.

20. OcHOBHBIE TeOpeMbl AU PepeHInaTbLHOro
nucuucnenus: Pomrs, Jlarpanxka u Komm.

21.IIpaBuno Jlonwurans.

22. Y cnoBust MOHOTOHHOCTH (DYHKIIMNA. DKCTPEMYMBI
¢bynkuii. HeobxonmMoe U J0CTaTOYHOE YCIOBUS
AKCTpeMyMa (yHKIINH.

23. Hanbonbiiee 1 HauMeHblee 3HaYeHUs QyHKIUU Ha
OTpe3Ke.

24. Beimmykiocts rpaduka ¢pynkiun. Touku neperuba.
Heo0xonuMoe u 10cTaTOYHOE YCIIOBHS TOUEK
neperuoa.

25. AcuMITOTHI rpaduka GyHKIMH.

1 xkypc JeTHsASA ceccus (IK3aMeH)
1. CkalsipHOE NPOU3BEIEHUE JBYX BEKTOPOB U €rO

CBOMCTBA.

2. BekTopHOE€ MpOMW3BENECHUE JBYX BEKTOPOB M €rO
CBOMCTBA.

3. CwmemaHHoe NpoOU3BEACHUE TPEX BEKTOPOB U €r0
CBOMCTBA.

4. OcHoBHas nacsa aHAJIUTHYECKOMN reoMeTpuu,

IIPUMEHEHNE BEKTOPHBIX MPOU3BEICHUMN.

5. Ilpsmas Ha miockocTu. Pa3nuuHble BUABI ypaBHEHUN

MIPSIMOM Ha TIOCKOCTH.

6. Yron MCXKAY NpAMBIMHA Ha IJIOCKOCTH. Paccrosnue ot

TOYKH JI0 NMPSIMOM Ha TUIOCKOCTH.

7. Ilmockocte B MMPOCTPAHCTBE. Pazauunbie  BUOBI

YPaBHEHUH IIJIOCKOCTH B IPOCTPAHCTBE.

8. VYron MCKAY MIIOCKOCTSMMU. PaccTosiHHE OT TOYKH A0

IIJIOCKOCTH.

9. Ilpsmags B mnpocrpaHcTBe. Paznuusble  BHUIBI

YPaBHEHUH MIPSIMOM B IIPOCTPAHCTBE.

10. B3aumHOE pacmoyioKEHHE IUIOCKOCTH W TPSIMOM B

IIPOCTPAHCTBE.

11. TlepBooOpa3Hnas. HeompeneneHHbI HHTETpAT U €ro

cBoiicTBa. TabmuIia OCHOBHBIX HHTETPAJIOB.

12. OCHOBHBIE = METOAbl  MHTETPUPOBAHUS:  3aMeHa

[IEPEMEHHON U UHTETPUPOBAHUE T10 YACTSM.

13. OnpeneneHHblid HHTErpall Kak Mpeiesl UHTErpaibHOM

CYMMBI, €r0 CBOMCTBA.




Kon
HHIMKATOpa

Nunukarop
JOCTHKEHUS
KOMIIETEHIIHU

OueHouHsble CpecTBa

14,

15.

16.
17.

18.
19.
20.
21.
22.

23.
24.

25.

dopmyna Hetorona — Jleiioaua. OCHOBHBIE CBOMCTBA
ONPENIETICHHOT O UHTErpaa.

Bbruncnenue omnpeneneHHOro MHTerpaiga (3amMeHa
MEePEeMEHHON,  WHTETPUPOBAHUE IO  YACTIM).
WHTerpupoBaHue YETHBIX W HEYETHBIX (PYHKIUH B
CUMMETPUYHBIX IIpeIesiax.

HecobcTBeHHBIE HHTETPAIIBI.

['eomeTrpuueckue U (GuU3MYECKUE  MPHIOKEHUS
OIIPEIEIICHHOT O UHTErpaJa.

DNEeMEHTHI KOMOMHATOPHKHU: MePECTaHOBKH,
pa3MeILEHUs], COYCTAHUS.

OCHOBHBIE  TOHSATHS ~ TEOPUU  BEPOSITHOCTEW:
UCIIBITAHUE, COOBITHE, BEPOSTHOCTH COOBITHSI.
JerictBust Hax cOOBITUAMH. ANreOpa COOBITUH.
TeopeMsbl CIIOXKEHUS U YMHOKEHHS BEPOATHOCTEH.
BepostHOCTh mosiBIEHUS XOTS ObI OJHOTO COOBITHSL.
®opmyna monHo# BeposTHOCTH 1 (hopmyna baiieca.
Cxema bepnyinu, dbopmyna bepnyinu,
HaWBEPOSTHEUIIIEE YKCIIO TOSBICHUN COObITHS A B
cxeme bepnyim.

[Tpubnmxennbie popmyssl B cxeme bepryim.

OIIK-1.2

Pemraer cranapTHeie

npodeccruoHaIbHbIE
3a1a9n
pUMEHEHHEM
OOLIEMHKEHEPHBIX
3HaAHUHN

C

Ipumepnvie npakmuueckue 3a0aHus O1a IK3AMEHOE

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

S RS

2. PemuTh CUCTEMBI TMHEWHBIX alTreOpandecKux

ypaBHeHu# no popmynam Kpamepa, MaTpuuHbIM

METOJI0M, MeToaoM ['aycca:

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

3. JlaHbI KOOP/MHATHI BepIMH mupamuapl 17254
A(136), A(221), A(-L0;1), A (—4:6-3).
Haiftu: 1) nnuny pebpa AlAZ; 2) yroi Mexny
pedpamu Ak y A

3) yron Mesxky pedpom 1w rpansio A%A; 4)

TJI0IA b TPAHU ARA ; 5) o6beM UpaMuIbI.

4.

B tpeyronpauke ¢ BepmmHamu A(2,1), B(5,3), C(-
6,5) HANTH JJIMHY BBICOTHI U3 BEPIIUHBI A.




Nunukarop

Kon
JOCTUKEHUS OueHouHsble CpecTBa
WHMKATOpa
KOMITETEHIINH

5. Hamnucare kaHOHMYECKHE U TApaMETPUUECKUE

ypaBHEHHUS MPSAMO, TIPOXOIIEH Yepe3 TOUKH

M(2,1,-1) u K(3,3,-1).
6. CocraBUTh ypaBHEHUE IUIOCKOCTH, IPOXOSIICH

yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jlokazatrp, 4TO MpsIMble MapaljiebHbl:

X+y—-z=0

x+2 y-1 7z

3 2 1y (X-y-5z-8=0
8. Beruucnure mpenens:

. —x* . 3x-arcsin2x
a) Ilm%; 0) lim— """ ":B

x>@ X 43X + 2X x>0 COS X — COS™ X
“mx/Zx—l—\@ .
x—3 X — 3

y d y 2
9. Haiigute d—y s GyHKImii: a) y=e* . 6)
X
X =ctg2t,
y = In(sin 2t).
10. Berancats:  (1—1)%.
11. Haiiti Heonpenen€HHBIA HMHTETPAI: a)
jsin 3x-cos5xdx, 0) | 1-cosx dX_B) J'(2x+5).exdx.
(x —sin x)?
VB vdx
12. BeaucnuTh OnpeaeeHHbIN HHTeTpa j .
2 VX 2 +5
13. Haiftu tuomanp (Gurypsl, orpaHu4eHHOU
2
muHusMu: X =4, y° =4x.
14.Tlpu  goctaBke ¢ 3aBoga Ha 0Oa3zy 1000
pPaauoONIPUEMHUKOB, Y 55 BBIILIM U3 CTpos Jamibl. Hailtu
BEPOATHOCTH TOTO, UTO B3STHIN HAyJaqy MPUEMHUK OyJIeT
HCIIPABHBIM.
15. [IpuHIMaeM BEpOSITHOCTH POXKJICHUSI MAIbUUKaA U
JIEBOYKH paBHBIMH. HaliTH BEpOSTHOCTB TOTO, YTO CPEAU
10 HOBOPOXKIEHHBIX 6 OKaXKYTCSI MaJTbUYUKAMH.
OIIK-1.3 [IpumeHsieT MeTo bl

MOJICJIUPOBAHUS U
MaTEMAaTHYECKOTO
aHaan3a I

Ilpumepnvie npuknaonsle 3a0a4u u 3a0aHUA




Kon
HHIMKATOpa

Nunukarop
JOCTHKEHUS
KOMIIETEHIIHU

OueHouHsble CpecTBa

peleHus 3a1a4
TEOPETUYECKOTO U
HPUKJIIAJHOTO
Xapakrepa

3anaua 1. IIpoBepurts, Jiexar Jiu TOYKU A(l; 0; 1),

B(4:4,6) C(22:3) ,; DA0;14:17) 4 oy

IIJIOCKOCTH.

3agaua 2. [Ipu nocTpoeHun BUCSYETO MOCTA YEPE3
peuky «Tuxas» 1 BBISICHEHUH HAJKHOCTU COOPYKEHMS,
CTYAEHTBI CTPOMOTPsAa CTOJIKHYJIUChH C PEIIEHUEM
CIEAYIOUIEH 3aauHu:

Tpoc, noaBelIeHHbIN 32 J1Ba KOHIA HA OJIMHAKOBOU
BbICOTE, UMeeT (hopMy nyru napadoinsl. Paccrosaue
MEXy TOUKaMU KperieHus: paBHo 24 m. ['mybuna
nporuba Tpoca Ha PACCTOSHUM 3 M OT TOYKU KpPETICHUS
paBHa 40 cM. Onpeaenuts rayOuHy Iporuda Tpoca
MOCEPEINHE MEKIY KPEIUICHUSIMHU.

F=(25)
BHGKTPOCTaTI/I‘leCKOFO I10JI4, I10 HepeMeH.ICHI/II-O
M, =(0; 4; 2)

3agaua 3. Haiitu paboty cuiibl

BHeKTpI/I‘leCKOFO 3ap;ma N3 TOYKH
M, =(4;7;4)

B TOUKY

. X—CO0SX

lim———

3ananue 4. [TokaxuTte, 4TO MpeaeT *>* X+C0SX HE MOKET
OBbITh BBIYUCIIEH 1O npaBumity Jlonurans. Haiinure 3ToT

npezen IpyruM CrocoOOM.

3apanue S. 3aBUCHUMOCTB ITYTH OT BPEMEHHU NPH
MPSIMOJIMHEHHOM JABM)KEHUU TOYKHU 33JIa€TCsl ypaBHEHHEM

1
S:§t3+2t2—3,rﬂe S-myTh BM,a { Bpems BcC.

Brrunciaute ee CKOpOCTh M YCKOPEHHE B MOMEHT
BpemeHH t=4c.

3anaua 6. B nmapke artpakimonoB ropoja N onus u3
OTPE3KOB TPACKTOPHH JIBUKEHHSI MIO€3/1a B
«AMEpUKaHCKHX TOpPKax» MPeACTaBIsIeT COOOM

s(t) = Asin(wt +¢,)

CHHYCOUJY: ,Tne A, pou @ —

HU3BCCTHBIC YHCiIa.

OnpenenuTs yrojl HakJIOHa K TOPU30HTY ITOCETUTEIS
aTTpakiuoHa J{. B MOMEHT BpeMeHH {1 ero JBUKEHHUS 110
ATOMY OTPE3KY.




HNuanukaro
Kox a P

JOCTHIXCHHUA OI_IGHO‘-IHBIC cpeacTBa
HHAWKATOpa

KOMIICTCHII UM

3aganue 7. [logymaiite, ¢ HOMOIIBbIO CPEACTB KAKOTO
pasziena MaTeMAaTUKU MOXKHO PELIUTh CIEAYIOILYIO
3azauy.

«/lnst yOOpKH cHera Ha yJauIax Topojia HCIOIb3yIOTCS
cHeroyOopouHble MamuHbBL. OHU pabOTaIOT B TEUCHUE
CBETJIOTO BPEMEHU CYTOK € 6 70 18 4acoB ¢ MOCTOSHHOM
CKOpOCTBIO yoopku cHera 400 (M°/4). U3MeneHne 06bema
CHera, BBIIAJIAIOIIEr0 Ha YIHUIIBI TOPOJia B TOPOJIE B

TEYCHHUC CYTOK, MOXXHO OIMUCATh YPABHCHHUEM

ds 2
——12&_53 - S(I)

dt rue — o0beM cHera (B M3),
BBIIIABIIETO 32 BpeMs t (B wacax), 027 <24. B momenT
Bpemenn’ = 0 Ha ynunax ropoga aexut 1000 v cHera.

YcTaHOBHTE COOTBETCTBUE MEXIY BpeMEHEM t 1

St
06”I>GMOM CHEra, JICKAalllero Ha YJII/IHaX ropozla ( ] .

CocraBbTe MaTEMaTUYECKYIO MOJEIb 3TOM 3a1a4l 1
pewmmTe e€.

6) HOpﬂ)IOK IPOBEACHUS l'lpOMe)KyTO‘-ll-[Oﬁ aTTeCTalluM, IOKA3aT¢/JIn U KPUTCPUH
OICHUBAHUA:

HpOMe)KyTO‘IHaSI arrecraiuda 1o JIUCHUIIJINHE «MareMaTuKa» BKIIIOYAECT TCOPECTUUCCKHUC
BOTIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUS OOYUYAIOIIMMUCS 3HAHUH, M TIPAKTUYCCKUE
3aJIaHusl, BBISBJISIONINE CTENICHb C(DOPMUPOBAHHOCTH YMEHUH U BIIJICHUHN, POBOAUTCS B hopMe
sk3ameHa (1 u 2 cemectp).

DK3aMeH 110 I[aHHOﬁ AUCHUIUINHE ITPOBOJUTCA B YCTHOﬁ (I)OpMC I10 3K3aMCHAIIlMOHHBIM 6I/IJIeTaM,
Ka)K}IBII\/'I M3 KOTOPBIX BKIIHOYACT 2 TCOPETUYCCKUX BOIIPOCAa U ABA MMPAKTUICCKUX 3aTaHUA.

IToka3zarenu u KPUTEPHH OCHUBAHUSA IK3aMeEHa:

— Ha OIEHKY «OTJIHYHO» — OOyyarouuiics JEeMOHCTPUPYET BBICOKMH  YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIUI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHWe
ydeOHOro Marepuana, CBOOOJHO BBITIONHIET MPAKTHYECKUE 3aJaHUs, CBOOOIHO OIEPUPYET
3HaHUSMH, YMEHUSIMH, IPUMEHSIET UX B CUTYAIUSAX TOBBIIICHHON CII0KHOCTH.

— Ha OIICHKY «X0pPOoII0» — 00y4JaloIuiicsl AEMOHCTPUPYET CPEAHUM YpOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HaHUS, YMEHUS OCBOEHBI, HO JOIMYCKAIOTCSl HE3HAUUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyJHEHUs NPU AHATUTHYECKUX OIEpalUsiX, NEPEHOCE 3HAHMW M yMEHMHM Ha
HOBBIC, HECTAHJAPTHBIC CUTYALUH.



— Ha OIICHKY «Y/AOBJIETBOPHUTEJbHO» — O0y4YaroIUiicad EMOHCTPUPYET MOPOTOBBIH YPOBEHD
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI JTOMYCKAIOTCS OLIUOKH,
MPOSIBIISIETCS. OTCYTCTBUE OTIEIbHBIX 3HAHUI, YMEHHI, HAaBBHIKOB, OOYYaIOUINIICS MCIBITHIBAET
3HAYUTENIbHbIE 3aTPYAHEHHs IIPU ONEPUPOBAHUM 3HAHUSMU M YMEHUSMHU NPU UX MEpPEeHoce Ha
HOBBIE CUTYaIUH.

— Ha OLEHKY «HeyI0BJeTBOPUTEIbLHO»— 00yJaronuiicss JeMoHcTpupyer 3HaHus He 6onee 20%
TEOPETUYECKOr0 MarepHualia, JOMYCKaeT CYUIECTBEHHbIE OIIMOKH, HE MOXET I[0Ka3aTh
WHTEJUICKTYaJIbHbIE HABBIKM PEILICHUS MPOCTHIX 3a/1ay WJIM HE MOXKET MOKa3aTh 3HAHUS JaKe Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUSI MHPOPMAIIH.



