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JIner aktyanu3anuu padodeil nporpaMmsl

Pabouas mporpamma repecMoTpeHa, oocykaeHa u ogodpena st peanusanun B 2027 - 2028
yaeOHOM ToJTy Ha 3acemanuu kagenpsl [IpuknanHoit MaTeMaTHKU U HHPOPMATHKU

[IpoTtokon ot 20 . Ne

3aB. kadenpoi 10.A. U3Bekos

PaGouas mporpamma nepecMoTpeHa, odcyxaeHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJIy Ha 3acefannu kagenpsl [IpukinamHoit MaTeMaTHKU U HHPOPMATHKU

[IpoTtokon ot 20 . Ne

3aB. xadenpoit 10.A. V3Bekos

Pabouas nporpamma repecMoTpeHa, 00ocykaeHa u ogoopena st peanuzanun B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu kadeapsl [IpukinanHoit MaTeMaTHKU U HHPOPMATUKH

IIpotokom ot 20 . Ne

3aB. xadempoii I0.A. U3BekoB

Pabouas nmporpamma repecMoTpeHa, oocyxaeHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojy Ha 3acefqanuu Kadeapsl IIpukinanHoil MaTeMaTHKU U HH(POPMATUKU

[IpoTokonm ot 20 . Ne
3aB. kadenpoi FO.A. 13BekoB




1 LHesn ocBOeHUS M CUUILIHHBI (MOIYJIA)

LenssMu ocBOCHUST AUCHUTUTHHBI « MaTeMaTHKa» SBISIFOTCS: 03HAKOMUTh 00y4aeMbIX
C OCHOBHBIMHU MOHSATHSAMH U METOJIaMH BBICHIEH MaTeMaTHKH, CO3/1aTh TEOPETUUECKYIO U
MPAKTHYECKYI0 0a3y MOATOTOBKH CIIEIUATHNCTOB K ACSITENFHOCTH, CBSI3aHHOM C
MCCJIEJIOBAHUEM, Pa3pa0OTKON M TEXHOJOTHUAMHU IIPOLIECCOB MOIYYEHHSI METAIIIOB U CILJIaBOB,
METAJUTMYECKUX U3JeNni TpeOyeMOoro KauecTBa, 1 OCHOBAaHHBIX Ha MPUMEHEHUH
MaTeMaTHYECKOT0 aHaIu3a U MOJICITUPOBAHUS.

2 MecTo JUCUMILIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JucuumnimmHa MareMaTiKa BXOJUT B 00s13aTENIbHYIO YacTh y4eOHOTO TIaHa
00pa3zoBaTeNbHON TPOTPaMMBI.

JIist U3ydeHust TUCIUTUTMHBI HEOOXOIMMBI 3HAHUSI (YMEHUS, BIIAJICHUS),
c(OpMHPOBAHHBIE B PE3YJIbTATEe U3YUYEHUS TUCIMILINH/ IPAKTUK:

Juctunauaa MaTemaTika BXOJUT B 0a30BYIO YacTh YYEOHOIO IJ1aHa
o0Opa3oBarebHOM IporpamMmbl. M3yueHne JUCIUILIHHEBI 0a3UpyeTcs Ha IIKOJIBHOM Kypce
MaTEeMaTHKH.

3Hanus (yMEHHUS, BIaJICHHS ), TOJTYYSHHBIC IPY M3YUYCHUN JAHHOMW JTUCIIUILIAHBI
OyayT HEOOXOAMMBI JIJIsl U3yYCHUS TUCIUTLINH/TIPAKTHK:

MaremMaTHyecKuid aHaJIN3

dusuka

duznyeckas XUMHUS

AHanu3 4ucnoBoi nHpopMaIuu

[InanupoBaHue 3KCrIEpUMEHTA

3 Komnerenunu odyuaromerocsi, popmupyemsblie B pe3yibTaTe 0CBOCHHS

AUCHHUIUINHBI (MOYJIs1) U IIJIAHMPYeEMbIe pPe3yabTAThl 00y4eHu sl

B pesynbrate ocBoeHHS IUCHUTUIHHBI (MOAyis) «MaTtemarrka» oOydaromuiics
JOJI2KCH O6HaﬂaTb CJICAYIOIUMHU KOMIICTCHIIUAMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHXKCHHA KOMIICTCHIINHN

OIIK-1 Cniocob6en pemiaTh 3a1a4u Tpo(hecCHOHATILHON ACSITEIIBHOCTH, TPUMEHSIST METOIbI
MOJICTUPOBAHUS, MATEMAaTHYECKOT'O aHAIN3a, €CTECTBEHHOHAYYHBIE M OOIEHHKEHEPHBIC
3HAHUS

OIIK-1.1 Hcnonb3yeT ecTeCTBEeHHOHAYYHBIE 3aKOHBI U MPUHIUIIBI PU PELIICHUHN
MPAKTUYECKUX 33724

OIIK-1.2 Pemaer crannapTHbie mpodeccuoHaIbHbIE 33Ja4l ¢ TPUMEHEHUEM
OOIIEeMH)KEHEPHBIX 3HAHHM

OIIK-1.3 [Ipumensier METOIbI MOAETUPOBAHNS U MATEMATHYECKOTO aHAIN3A JIJIs
peuieHus 3a/1a4 TEOPETUYECKOT0 U NPUKIIAJHOIO Xapakrepa




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

OO0mias TpyA0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 5 3adeTHbIX eauHull 180 akas. 4acoB, B TOM

=15 (03) (K

— KOHTaKTHas pabora — 112,2 akaj. 4acos:

— ayautopHas — 108 akaj. yacos;

— BHeayauTopHas — 4,2 aKaj. 4acos;

— caMocTosATeNbHas padora — 32,1 akaj. 4acos;

— B (hopMe IpakTUYecKoi moAroToBku — 0 akasn. yac;

— IIOATOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma aTTeCTalllM - SK3aMEH, 3a4€T C OLIEHKON

AynuropHast g s
o KOHTaKTHas paboTa E = ®dopma TekyIero
=
B B aKaJ. yacax o Bug KOHTPOJIS
Pasnen/ Tema 3 ( A ) =l . P Kon
S & © | caMOCTOSITENbHOM | yCHeBaeMOCTH H
JUCLIUTUINHBI 3 £ o . | xommeTeHIMH
@) g 5 paboTsl MIPOMEXYTOYHOH
nab. | mpakT. | 3 & aTTeCTallNH
Jlexk. ]
3aH. 3aH. O =
1. Jluneitnas anrebpa
- U3y4eHHue
TEOPETHYECKOr0
Mmarepuana, -
- BBIIIOJIHEHHE | KOHCYJIBTUPOBAHHE
1.1 Marpui: 1 WHJUBULyAJIBHOT yn OBIe) Ka ’
OTpECTUTENN. JBHILY POBEP OIlIK-1.1,
9 0 JIOMAIIIHETO BBITIOJTHEHUS
JlelicTBUS HaJl MAaTPULIAMH. 4 4 sananms S — OIlK-1.2,
Briuucienue onpenenurens. ’ Y OIIK-1.3
- TECTUPOBAHUE JOMAIITHETO
OO6parHas MaTpuia
JULSt 3a7aHus,
CaMOKOHTPOJIS, - TECTHPOBaHKE
- UHTEPaKTHBHOE
TECTHPOBaHUE
1 U3y4YeH
ue -
TEOPETUIECKOTO KOHCYJIb
MaTepuania, THPOBAHHE,
1.2 Cucrembl TUHEHHBIX - - 01-36 «
anreOpandecKux BBIIION . BI)II:I)IOJIIiHI/Ie OIlK-1.1,
yPaBHEHUA. 2 6 HEHIE N OIlK-1.2,
Crnioco6s! pemenust CJIAY. AOMAIIHETO (npaKTHeckoro) OIlIK-1.3
Uccnenosanue CJIAY. (mpaxTireckoro) p oIl
3amganus Ha OI1 3aflanud Ha Oll,
poXO0 pe3yJipTa
JKIICHHE T TECTHPOBAHUS
HUHTEPAKTHBHOTO
ToOoTIUANODALIIIC
Hroro no paznerny 6 10
2. Beenenue B MaTeMaTHUECKUN
aHau3
2.1 Ilpenen - TIOATOTOBKA K IIpoBepka OIK-1.1
MOCIIeIOBATEIHHOCTH. 1 4 6 NPaKTHYECKOMY | WHIMBHIYaJbHBIX OIK 1'2’
Ipenen GpyHKIMU OQHOM 3aHITHIO, 3a/1aHuH, OITK 1' 3’
nepeMeHHON - BBIIIOJIHCHHE KOHCYJIbTallUH 110 ’




PTP «IlIpenemn.
HenpepbIBHOCTHY,
- COCTaBIICHHE
y4eOHOI KapThl

pemrenuto "[lpenen.

HemnpepsiBHOCTH"
o Teme (KpaTkast
CHUCTEMaTU3aIUs
U3Y4EHHOT0).
- TIOATOTOBKA K
MIPaKTUYECKOM
p y [Iposepka
3aHATHIO, WHAWBUAYAJIbHBIX
2.2 HernpepbIBHOCTh - BBITIOJIHEHUE 3a)lal};m71 OIIK-1.1,
(hyHKIMU OTHOMH 4 PTP «Ilpenemn. i OIIK-1.2,
. KOHCYJIbTAIUH 110
TIepeMEeHHOMN HemnpepsiBHOCTBY, OIIK-1.3
COCTaBJICHHE pemermio PIP.
. AKP.
yueOHOM KapThl
0 TeMe.
Hroro no pazmeny 10
3. duddepenumansroe
ncUHcIeHne GYHKIMU OTHOM
TepeMeHHON
CamocrosTenbHas
pabora c
JUTEpaTypou —
KOHCIIEKT pazjiena
3.1 3amaun, npuBOASIINE K past
N «3agaum,
MOHATHIO IPOU3BOJHOM.
. MIPUBOIAIIME K
OnpeneneHue MPOU3BOIHOM
TTOHSATHIO
(bymHKuH B TOUKE. TIPOU3BOIHOI IIposepka
Jubdepennman, ero P A ’ POBEP OIIK-1.1,
s - IIOATOTOBKA K KOHCTIEKTA.
TEOMETPUIECKHIA CMBICT 6 DAKTHICCKOM KOHCYJIBTALIH 10 OIlK-1.2,
T'eomerpuueckuit u p y Y OIIK-1.3
o 3aHATHIO, pemenuto PI'P.
MEXaHHUYCCKHHU CMBICJI
o - BBINIOJIHEHHE
npousBoaHoi. [IpaBuna PIP
nbdepeHpoBaHs U
Aupdeperip «IIpousBonHas.
TabIMIa IPOU3BOIHBIX.
Breruuncnenuey,
- COCTaBJICHHUE
yueOHOMU KapThl
«IIpousBogHas».
- IIOATOTOBKA K
MIPaKTUYECKOMY
3aHATHIO, KOHCYJIbTAIUH 110
3.2 Tuddepeniupopanue - BBITIOJIHEHHUE peuenuto PI'P,
HESIBHO 33/IaHHBIX, PI'P IIposepka PI'P OIK-1.1
[apaMeTPUYECKU 3aJaHHbIX 4 «IIpousBoHas. «IIponsBonHas. OIK 1' 2’
GbyHKIMH. Beruncnienue», Beruncnenuey, OIK 1' 3’
Jlorapudpmudeckoe - COCTaBJICHHUE yuebHas Kapra ’
b hepeHIpoBaHue. y4eOHO KapTbl | (IIPOEKT) IO TeMe —
«IIpomsBomHAsY, 3ammra
- IOATOTOBKA K
3amute PT'P .
3.3 [IpousBoaHbIE U - IOATOTOBKA K
G hepeHIrabl BRICIINX PaKTHUECKOM Koncymeraumm no
A PeHI P Y pemenuto PI'P.
nopsiikoB. OCHOBHBIE 3aHATHIO,
IIposepka PI'P
TEOPEMBI - BEITIOJIHCHHE «TTpon3BoIHAs OIIK-1.1,
nmuddepeHInaTLHOro 4 PI'P p OIIK-1.2,
BBICILINX TTOPSIKOB.
WCYHCIICHHUS: TEOPEMBI «IIpomnsBoHas OIIK-1.3
[Ipunoxenus
®epma, Poms, Jlarpanxa, BBICIIIMX .
. NPOU3BOIHOMY,
Komm. ®opmyna Teitnopa. MOPSIIKOB.

®opmyia Teinopa.

[Ipunoxenus

yueOHas KapTa




HPOU3BOAHON»,

- COCTaBJICHUE
. (IpOEKT) 1o TeMe —
IIpumeHeHne NpoOU3BOTHBIX y4eOHOI KapThl
TIPY BBIYUCIICHHUH TIPEIETIOB. «IIpousBogHasm», 32::11?; a
IIpasuio Jlonmrans. -IIOJITOTOBKA K
o «IIpousBonHas»,
KOHTPOJIbHOM
pabore
- IIOATOTOBKA K
MPaKTHYECKOMY
3.4 UccnenoBanue GyHKIHUHA 3aHITHIO,
C TIOMOIIBIO - BBIIIOJTHEHHE
nud hepeHInaTbHOTO na3 IIpoBepxa U3
ucuucnenus. IIpusHaku «IIpumeHenune «IIpumenenue
3HAKOIIOCTOSHCTBA, TIPOU3BOJHOM I | TPOM3BOIHOMU ISt
BO3pacTaHus U yObIBaHUS, WCCIIeTOBAHHUS HCCIIeTOBaHUS OIlK-1.1,
BBIITYKJIOCTH U BOTHYTOCTH 2 2 6,1 dyHKIMH 1 GbyHKUNH 1 OIlK-1.2,
(YHKIMH HA IPOMEXYTKE. HOCTPOEHUS HOCTPOEHUS OIIK-1.3
OKcTpeMyMbl (PyHKIHHA. rpaduKoBy, rpaduKoBy,
Haxosxaenue HaMEHBILIETro - COCTaBJICHUE [IpoBepka yueOHOMI
7 HanOOJIBIIETO 3HAYCHUIH y4eOHO# KapThl KapThl
(GyHKIMN HA 3aMKHYTOM «IIponsBoanas
IPOMEXKYTKE. IPH IOCTPOCHUH
rpaduxa
yHKIIN
HUroro no pazmeny 16 15,1
HWroro 3a cemectp 18 36 15,1 JK3aMEeH
4. HTerpanbHOE UCUUCIICHNE
(yHKIIMU OAHOH NEpeMEHHON
4.1 TlepBooOpa3nas
¢ynkius. HeonpeneneHHbIH - TIOATOTOBKA K
MHTErpal U €r0 OCHOBHBIC MIPaKTUYECKOMY
cBoricTBa. Tabnuma 3aHATHIO,
HEOIIpeIeTICHHBIX - BBITIOJTHEHHE
HWHTETPAIOB OT OCHOBHBIX na3 - KOHCYJIBTAIAHN IO OIlK-1.1,
AJIEMEHTAPHBIX (QYHKIIHIL. 2 2 2 «Heonpenenenns! | pemenuto UJ3, OIlK-1.2,
OCHOBHBIE METO/BI 1 MHTETpam, - mpoBepka UJI3 OIIK-1.3
WUHTErpUpOBaHuUs. MeTozbl - COCTaBJICHUE
HENOCPEICTBEHHOTO y4eOHO KapThl
MHTETPUPOBAHUS. «Merons
WHaTerpupoBanue 3ameHON HWHTETPUPOBAHUS
MEPEMEHHON U MO YacTAM
- IOATOTOBKA K
4.2 OcHOBHBIE METO/IBI TPAKTHACCKOMY
3aHSATHIO,
MHTETPUPOBAHUSL.
VlrerpHpoBate - BBITIOJTHEHHE - KOHCYJIBTAIMH 110
TPUTOHOMETPUYECKUX 13 pewenmuio W13, OIIK-1.1,
N 2 1 1 «Heonpenenennsl | - nmpoepka U3, OIlK-1.2,
BBIPa)KCHHH. -
VHTerprpoBanHe i uHTErpamy, - IIpoBepka OIIK-1.3
P PAIHOHATHHEX - COCTaBJIeHNE y4eOHOI KapTbl
N y4eOHO# KapThl
BEIPaKEHUH.
«Metoapl
UHTETPUPOBAHUS
4.3 OmnpeneneHHbIH - IOATOTOBKAa K | - KOHCYJIBTAIMHU IO
uHTerpai. 3asava IIPaKTUYECKOMY pemenuto UJ13,
BBIYMCIICHUS IIIOIIAIH 3aHSITHIO, - mpoBepka 1/13, OIIK-1.1,
KPHUBOJIMHEHHON TpaIeuu 1 3 4 1 - BBITIOJIHEHUE - TIpOBEpPKaA OIIK-1.2,
JIpyTHE 3a/1a4H, nas3 KOHCIIEKTa OIIK-1.3
MIPUBOSIIYE K TTOHSITHIO «OmnpeneneHHbII «CaoiicTBa
OIIPE/ICJICHHOI O UHTErpaa. UHTErpal U ero HECOOCTBEHHBIX




®opmyna HeroTona-
Jletiouuma. CBolicTBa

HPUIIOKEHUS,

CaMOCTOSITEIIbHOE
OIIpEe/IeNICHHOT0 HHTErpaa.
n3yyeHue
CymiecTBoBaHHE
. JUTEPATYPHI: HHTETPaoB.
nepBooOpa3Hoit
N KOHCIIEKT [IpuzHaxu
HeTpepbIBHON (QyHKIUH. .
. «CaolicTBa CXOJIUMOCTH»
3amMeHa nepeMeHHO! 1
HECOOCTBEHHBIX
WHTETPUPOBAHHUE 110 YaCTSM.
HHTETrPajoB.
HecobGcTBeHHbIe HHTETPAIBI.
[Ipm3Haku
IIpu3nakn
CXOIUMOCTH»
Wroro no pazneny 7
5. DneMeHTHl BEKTOPHOI! anreOpbl
Y aHAIUTHYECKOU TeOMETPUH
- IOATOTOBKA K
MPaKTUYECKOM
5.1 Ilonatue Bekropa. P Y IIposepka
3aHATHIO,
CkaysipHO€, BEKTOPHOE H WHJUBUTyaJIbHBIX OIlK-1.1,
- BBITIOJIHEHUE .
CMEILIAaHHOE MPOU3BEICHUE 1 3aJIaHuM, OIIK-1.2,
PI'P «Bekropnas
BeKTOpOB. [IpnMmenenue x KOHCYIJIbTAITUH 110 OIIK-1.3
anrebpa u
BBIYHCIICHUSM. pemenuto PI'P
aHaJIUTHYeCKas
TEOMETPUS»
- IIOATOTOBKA K
MIPaKTUYECKOMY
3aHATHIO,
- BBINIOJIHEHUE
PT'P «BexTopHas [Iposepka
5.2 Ananutudeckas p POBCp
anrebpa u HMHIUBUIYaJIbHBIX OIIK-1.1,
TeOMETPHsl Ha TJIOCKOCTH. .
11 aHAJIUTHYECKas 3aJlaHUH, OIIK-1.2,
AHanutHdeckas reoMeTpHs
TEOMETPHS» KOHCYIIbTAITUH 110 OIIK-1.3
B IIPOCTPAHCTBE.
- COCTaBJICHHE pemenuto PI'P
yueOHOW KapThl
o TeMe (Kparkas
cucTeMaTH3alus
U3y4YEHHOTO0).
HWroro no pazneny 12
6. Kitaccuueckas teopust
BEPOSATHOCTEH
- TIOATOTOBKA K
MIPaKTUYECKOMY | KOHCYJIBTUPOBAaHHE OMK-1.1
6.1 DireMeHTBI 7 3aHSATHIO, o pemrenuto PI'P, OIK 1'2’
KOMOWHATOPHUKH. - BBIIIOJIHCHHE - IIPOBEpKa OIK 1' 3’
PI'P «Teopus BbInoyHeHus PI'P ’
BEPOSITHOCTEID
6.2 Knaccrueckoe MoHsITHE
BeposTHOCcTH. CyuaiiHbie
coObITus1. OCHOBHBIE
o - IOATOTOBKA K
MOHATHS. AnreOopa COOBITHH.
MPaKTUYECKOMY
Knaccuueckoe, KOHCYJIbTUPOBaHUE
3aHATHIO,
T€OMETPUUECKOE U 1o pewenuto PI'P,
CTATHCTHYECKOE " BRINOJHEHHC IpoBepKa
PI'P «Teopus POBCp
onpezeNeHHs] BEPOSTHOCTH. N BoinonHeHus PT'P, OIlK-1.1,
BEPOSTHOCTEH
AkcruoMaTHKa Teopuu 8 - TECTUPOBAHUE TI0 OIIK-1.2,
. - IIOATOTOBKA K
BeposaTHOCTEN. Teopembl TeMe OIIK-1.3
TECTHPOBAHMIO O "
CJIO)KEHHS U YMHOKEHHUS. TeMe Knaccnueckas
YcnoBHas BEpOSTHOCTb. " TEOpHs
. Krnaccuaeckas on
dopmyia mosHOH reopms BEPOSATHOCTEH
BEPOATHOCTHU U popMmyna p o
BEPOSITHOCTEH

Baiieca. Cxema bepnysn,
npubmkenus Jlamnaca u
Ilyaccona.




HWroro no pazneny 6 17 6
HUroro 3a cemectp 18 34 17 3a0
Hroro no aucuuruinae 36 72 32,1 IK3aMCH, 3a%eT

OIICHKOH




5 O0pa3oBaTesIbHbIE TEXHOJIOTUH

1. TpagumronHsie 00pazoBaTeNbHBIE TEXHOIOTHU. OpraHu3anus 00pa3oBaTEIHFHOTO
mpolecca, MpeanoiaraeT NpsMyto TPAHCIALUIO 3HAHUM OT MPEnoIaBaTels K CTyICHTY
(IpeuMyIIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIJUTIOCTPATHBHBIX METOOB O0yUCHUS).
YueOHas NeSITEIbHOCTh CTYICHTa HOCUT B TAKHX YCJIOBHSX, KaK MIPABUIIO, PEMPOTyKTUBHBIN
Xapakrep.

@®opmbl yueOHBIX 3aHATHIA:

- nH(pOpPMAIIMOHHAS JICKITHSI — TIOCTICIOBATEIIbHOE H3JI0KCHIE MaTepraia B
JUCIUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE MPEUMYILIECTBEHHO BEpOaIbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHATHE, MTOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUHN U HABBIKOB
0 MPEI0)KEHHOMY aJITOPUTMY .

2. Texnosoruu npoekTHoro o0ydenusi. OOpa3zoBaTeIbHBII MPOIIECC TOCTPOEH B
COOTBETCTBUU C aJITOPUTMOM MOATATHOTO PEIIeHUs MPOOIEMHON 3a]a4y WK BBITTOJIHEHUS
yaeOHoro 3ananus. [IpoekT npeamnongaraeT COBMECTHYIO yueOHO-TO3HABATEIBHYIO
JIeSITeTFHOCTD TPYMIIBI CTYACHTOB, HAIIPABJIEHHYIO HA BHIPAOOTKY KOHIIETIIIUH, YCTAHOBICHUE
nenel u 3ajgad, GopMyJIUPOBKY 0KUJIAEMBIX PE3YJIbTaTOB, ONPEACICHHE IPUHIUIIOB U
METOJUK PELICHUs TOCTABICHHBIX 3a/1a4, JIAHUPOBAHUE X0/1a PA0OTHI, MOUCK JOCTYMHBIX U
ONITHUMAJIBHBIX PECYPCOB, MOATAIMHYIO PEATTU3AIIMIO IDIaHa PabOTHI, IPE3CHTALIUIO
pe3ybTaToB paboThl, UX OCMBICIEHHE U peduekcuto. [Ipumensercs B OCHOBHOM JUTst
nepexoja KOMIETEHIIMN Ha YPOBEHb BJIA/ICHHUS.

OcHOBHBIE THITHI TIPUMEHSIEMBIX HAMH B 00pa30BaTEIbHON JAESITETLHOCTH TPOSKTOB:

HccnenoBarenbCKuil MPOEKT — CTPYKTypa NpubInxKeHa K popMaTy HayqyHOTO
UCCIIeIOBaHUS (JOKa3aTeNIbCTBO aKTYaJIbHOCTH TEMBI, ONIPEICTICHIE HayYHOH MPoOIeMBbl,
npenMeTa u 00beKTa UCCIIeIOBAHMS, LIEIeH U 33]]a4, METOJIOB, HCTOYHUKOB, BBIIBI)KEHUE
TUIIOTE3bI, 0000IIEHNE PE3yIbTaTOB, BRIBOABI, 0003HAUYCHHE HOBBIX Mpo0ieM). PesynbraTom
ABIIETCS yueOHas KapTa 110 MOJIyJII0 Halleil 00pa3oBaTeIbHON IPOrPaMMBI.

TBOpUECKUil TPOEKT, MPEANOIAratolIil B OTIIMYKE OT MPEbIIYIIETr0, KOHEUHbIN
MPOJYKT B CIAEAYIOIIMX BApUAHTAX — ra3eTa K UCTOPUUYECKU 3HAUUMOMY
«MaTeMaTH4YeCKOMY» COOBITHIO (TTpa3auuK uncia «[1m» u T.11.); «MareMaTnyeckasn
OTKpBITKA (CBOETO poja yueOHasi KapTa, TOIbKO HeOpManbHO, KPAaCOYHO O(pOpMIICHHAS;
BUJICOPOJIUK «Sl Haydy Bac pemars ...» U T.IL.

NudopmanimoHHbIi MpoeKT — yueOHO-TT03HABATENbHAS ACSITEIBHOCTD C SIPKO
BBIPQXECHHOW IBPUCTUUYECKOM HAMIPaBICHHOCTHIO (MIOMCK, OTOOP U CUCTeMAaTHU3aIlHs
uH(pOpPMAIIMK 0 KAKOM-TO 00BEKTE, 03HAKOMJIEHHE YUYACTHUKOB IMPOEKTa C ITOU
uHpopMaluel, eec aHau3 U 0000IIEHNE U, HAKOHEL, IIPE3CHTAIUS 10 IIPAKTHYCCKOMY
MIPUIIOKEHUIO).

4. NudopmainoHHO-KOMMYHHKAIIHOHHBIE 00pa30BaTENbHBIE TEXHOJIOTHH.
Opranuzanusi 00pa3oBaTEILHOTO TpoIiecca ¢ MPUMEHEHUEM CIICIIHATN3UPOBAHHBIX
MIPOTPAMMHBIX CPE/l U TEXHUIECKUX CPEJICTB pabOThI ¢ nHpopMarnueil (HHPOPMAITMOHHYIO
cpeny yauBepcutera MOOIYC MOODLE).

6 YueOHO-MeTOANYeCKOE O0ecTIeYeHNEe CAMOCTOSITeIbHON PadoThl 00y4ar0IUXCs

[IpencraBieHo B mpuiaoxkeHuu 1.

7 OueHo4YHbIe CPeACTBA 1Jisl IPOBeAeHUS TPOMEKYTOYHOM ATTeCTAllUM
IIpencraBieHbl B IPUIOKEHUHU 2.

8 YueOHo-MeTOAMYecKOEe 1 MH(OPMAIIMOHHOE O0ecTiedeHue U CIUIINHbI
a) OcHoBHasi IMTEpaTypa:



1. [Munayes, B. C. Broiciias maremaTuka : yuebnuk / B. C. [llumaueB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Bsicmee oopa3oBanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anmekTpoHHbIA. - URL:
https://znanium.com/catalog/product/2085943 (nara obpamenus: 02.04.2024). — Pexxum
JIOCTYIIA: 110 TOJIHUCKE.

2. Maremaruka : yueoHoe nocodbwne / FO. M. Jlarmnos, JI. H. XXyp6enko, I". A.
Huxonosa [u ap.] ; mox pex. JI. H. XXyp6enxko, I'. A. HukonoBoii. — Mocksa : UH®PA-M,
2022. — 496 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Texker : anexTponnsii. - URL: https://znanium.com/catalog/product/1818645 (nara
obpamenusi: 25.01.2026). — Pexxum gocTyra: 1Mo moAmucke.

0) /lonoJiHUTeIbHAS JINTEpaTypa:

1. MaTtemartuka B mpumepax U 3ajadax : yue6. mocodbue / O.M. [lertspesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuea. — Mockga : UTHOPA-M, 2019.
— 372 c. — (Bricuiee o6pazoBanue: bakanaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
anektpoHHbId. - URL: https://znanium.com/catalog/product/989802 (nata obpameHus:
25.01.2026). — PexxuMm octyna: 1o moJImcKe.

2. ®uxrtenronsll, ['. M. OCHOBBI MaTEMaTUYECKOTO aHAIK3a : YIYEOHUK : B 2 4acTsX /
I'. M. ®uxtenroasi. — 11-e usn., crep. — Cankr-IletrepOypr : Jlans, [0. r.]. — Yacts 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TekcT : 21eKTpoHHBIH // JIaHb : 3IE€KTPOHHO
-oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (xata oOpamieHus:
25.01.2026). — Pexum poctyna: Ajis aBTOPU3. OJIb30BATENCH.

3. ®uxtenronsil, . M. OCHOBBI MaTEMaTHYECKOTO aHAJIN3A : YUYCOHHK : B 2 4acTsX /
I'. M. ®uxtenronsi. — 10-e uzn., crep. — Cankr-IleTepOypr : Jlans, [6. 1.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : 21eKTpoHHBIH // JIaHb : SIEKTPOHHO
-oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (mata oOpamieHus:
25.01.2026). — Pesxxum goctyna: ajis aBTOPHU3. MOJIH30BATENCH.

4. Illunayes, B. C. 3amauynuk 1Mo BBICIICH MaTeMaTHKe : yueOHoe mocodue / B. C.
[[umaueB. — 10-e uzx., crep. — Mocksa : UHOPA-M, 2024. — 304 c. — (Bsiciiee
obpazosanmue). - ISBN 978-5-16-010071-5. - Tekcr : anekrponusriii. - URL:
https://znanium.com/catalog/product/2124772 (nara obpamenus: 25.01.2026). — Pexxum
JIOCTYTIA: 110 TOJIMHUCKE.

B) MeToauueckue yKazaHus:

1. AGpamoBa, 1.M. DiieMeHTBI BEKTOPHOU are0pbl U aHATUTHYECKON T€OMETPHH:
Mertoauueckue ykasanus 1 cTy1eHToB | kypca Bcex cnenuanbHocteid. — MI'TY, 2008. —
16 c.

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

3. Baxpymesa, .A. Kpussie u noBepxHoctu 2 nopsjka. [lonsipaas cucrema koop-
quHart. [Ipaktukym — Marautoropek: I'OY BITO «MI'TY um. I'.11. Hocosa», 2009. — 19 c.

4. I'opsiueBa, H.A. Teopus ¢hyHKIUN KOMIUIEKCHOTO TIepeMeHHOro: Meronnyeckue
YKa3aHUsl U BApUAHThl MHAUBUAYAJIbHBIX 3aIaHUM JIJIS1 CTYJIEHTOB BCEX CHEIUATBHOCTEH —
Marunurtoropck: ['OY BIIO «MI'TY um. I''H. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbl HHTErPAJl: METOJIMYECKUE YKA3aHUS JJIsI CTYI€H-TOB
— Marnutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2010 — 12 c.

6. I'pauesa, JI.A. DnemMeHThI TUHEHHON anreOpbl, BEKTOPHOU anreOphl U
aHAJTMTHYECKON reomeTpur: YueOHoe nocooue. - Marautoropck: 'OY BIIO «MI'TY um.
I''1. Hocomay, 2010 — 63 c.


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

7. l'yruna E.M. JlabopaTopHblil mpakTukyM 1o ctatuctuke ¢ npuMmenenueM EXCEL:
Mertopa. ykas. st 1abopaTopHBIX paboT M0 MaTEMAaTUYECKOH cTaTHCTUKE.- MarHUTOTOPCK:
'OV BIIO «MI'TY um. I''1. Hocoa», 2009 — 40 c.

8. M3ocoB A.B. I'apmMoHnueckuii anaiin3: MeToinueckrue yKka3aHusi 1 BapuaHThI
3a/laHuM 711 CAMOCTOSTEIbHOM paboThl M KOHTPOJSl 3HaHUMU CTyeHTOB. — MI'TVY, 2009. — 24
c.

9. Makcumenko, M.A. CoObiTus 1 BeposTHOCTh. YacTh 2: Merto. ykas. -
Marunuroropck: 'OY BIIO «MI'TY um. I''H. Hocosay, 2010. — 25 c.

10. Mastuenko, E.I1. TIpousBoanas u quddepennnan pyukmun. [TpakTukym.-
Marnuto-ropck: I'OY BIIO «MI'TY nm. I'.'1. HocoBa», 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanue ¢hyHkuuii 1 moctpoenue rpadukos. [Ipaktukym. —
Marunurtoropck: ['OY BIIO «MI'TY um. I''H. HocoBay, 2011. — 20 c.

12. CaBymikuna H.®. KomOunatopuka. CoObiTre 1 BepoaTHOCTb. YacTs I:
Komb6unaropuka. Anre6pa coObituii: MeTo1. ykazaHus o JucHUILuinHe «MatemaTukay Ais
ctyneH-ToB I kypca Bcex cneuuansuocteit. — MI'TY, 2007. — 17 c.

) DIIEKTPOHHBIE PECYPCHI:

1. Axmanoga 3. C. HeomnpezeneHHbI HHTErpall: OT TEOPUU K MPAKTUKE
[DnexTponHbIi pe-cypc]: yueoHoe mocodbme / 3. C. Akmanosa ; MI'TVY. - Marautoropck:
MI'TY, 2015. — 1 anekrpon. ont. auck (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=1304.pdf&show=dcatalogues/1/112
3520/1304.pdf&view=true. — MakpooOBEKT. —

Caenenus noctynssl Takke Ha CD-ROM.

1. Ananutuueckas reometpus [InekTpoHHbIN pecypc]: mpaktukym / T. I'. Ky3una, O.
C. Angpocenxko, T. B. Mopo3zosa, O. B. IlerpoBa; MI'TY. — Maruurtoropck, 2010. — 114 c. :
WL, Ta0JI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=313.pdf&show=dcatalogues/1/1068
918/313.pdf&view=true. - MakpoOOBEKT.

2. AaucumoB A. JI. Matpuiel. Onpeaenurenn. CHCTeMbl IMHEHHBIX aJlreOpandecKuX
ypaBHEHUH [ DIeKTpOHHBIN pecypc]: yaedHoe mocooue / A. JI. Auucumos, T. A. bonna-
penko, I'. A. KameneBa ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 31eKTpoH. ONT. AUCK
(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. bounapenko T. A. UnTerpanbHoe ucuucienne GyHKIUU OJHOU epeMeHHOoN [ ek
-TpOoHHBIN pecypc] : yueoHOoe mocooue / T. A. bonmapenko ; MI'TY. - MarHuToropck:

MI'TVY, 2017. - 1 anekrpon. ont. auck (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. bByneraeBa C. B. MareMaTuka: npe/ieisl 1 HePePhIBHOCTh (PYHKIIUN OTHOM
nepeMmeH-Ho. [IpakTukym [DnexTpoHHbIH pecypc]: yuedHoe nocodue / C. B. bynbruesa;
MI'TY. - Marauroropck: MI'TY, 2017. - 1 anektpon. ont. auck (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. JluddepeHimanbabie ypaBHeHUS [ DJIEKTPOHHBIN pecypc] : yueOHoe
noco-6ue / M. B. BeikoBa, H. A. Kacosa, H. U. Kumaiikuna. - Marautoropck: MI'TY,

2012. - 1 snextpoH. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=1045.pdf&show=dcatalogues/1/111
9343/1045.pdf&view=true. - MakpooOBEKT.

6. N3ocoBa JI. A. OCHOBBI MaTeMaTUYECKOTO aHAM3a [ DIEKTPOHHBIN pecypc] :
yuyeOHoe nocooue. Y. 1. JluddepenunansHoe ucurcienne GyHKIUN 0HON iepeMeHHo / J1.



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

JIUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=1400.pdf&show=dcatalogues/1/112
3913/1400.pdf&view=true. - MakpooOBEKT.

7. Koporenxkas B. A. ®yHKIIMA HECKOIBKUX MEPEMEHHBIX [DJIEKTPOHHBIN pe-cypc] :
yueOHoe nocooue / B. A. Koporenkas, FO. A. U3ekoB ; MI'TY. - Maraurto-ropck : MI'TY,
2015. - 1 sanmextpon. ont. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=1164.pdf&show=dcatalogues/1/112
1202/1164.pdf&view=true. - MakpooOBEKT.

8. Teopust BEpOSITHOCTEH M MaTeMaTHYECKasi CTATHCTHKA: SJIEKTPOHHOE y4eOHOe
nmocoOure 1 MPaKTUKYM ¢ JabopaTopHbIMHU paboTamu [DnekTpoHHBIH pecype] / A. B. M30coB,

JI. A. U30coBa, JI. A. I'paueBa, E. M. I'yruna. - Marauroropck : MI'TVY, 2013. - 1 snek-

TPOH. OIIT. JIUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=931.pdf&show=dcatalogues/1/1118
948/931.pdf&view=true. - MakpooOBEKT.

r) [Iporpammuoe obecnneuenne u UHTepHeT-pecypceb:

IIporpamMmmHoe oGecrieuenne

HaumenoBanue .
o Ne norosopa Cpoxk neficTBUs JTMLIEH3UU
7Zip cBOOOIHO 0eCCpOYHO
bpaysep Yandex CBOOOJHO 06eccpoyHO

IIpodeccnonanbublie 6a3bl JAHHBIX 1 HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca CchIIKa
DnexTpoHHbIE pecypcebl oudimmorexku MI'TY um. )
1 p pecyp https://host.megaprolib.net/MP0109/Web
H
I/I}ilgl(/)loll\{/[aali;}(l)?Ho-aHaHI/ITI/IquKaH URL:
p N N https://elibrary.ru/project risc.asp
cucteMa — POCCHHMCKHMII HHIEKC HAydHOTO —

9 MaTtepuajJbHO-TeXHHYECKOe oOecneyeHne TUCHUUIIMHBI (MOILYJIs1)

MaTepI/IaJIBHO-TCXHI/I‘ICCKOG obecrnieucHUe JUCIHUITIIIMHBI BKJIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.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=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://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHNE TUCIUILINHBI BKIIOYACT:

VY4eOHble ay TMTOPHH ISl IPOBEICHHSI 3aHATUH JIEKIHOHHOTO THIIA.

Jlocka, MyJIbTUMEINAHBINA ITPOEKTOP, IKPaH.

VY4eOHbIe ay IMTOPUU AJIsi IPOBECHHS TaOOPATOPHBIX 3aHITHIM, TPYIIOBBIX U
WHIVBUAYAIbHBIX KOHCYJIBTAlMM, TEKYLIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALlUU.

[Tepconanbubie kKoMIbIOTEPHI ¢ TakeToM Office, Beixogom B iHTEpHET 1 €
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

Kommiekc TecToBbIX 3aaHuil Il TPOBEACHUS PyOEKHOTO U IPOMEKYTOYHOTO
KOHTPOJISL.

[TomeneHus 111 cCaMOCTOSTENHHOM PaOOTHI 00YJAFOIITUXCSI.

[lepconanbubie kommnbroTepsl ¢ maketoMm Office, Brixomom B IHTEpHET U ¢
JOCTYTIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00PA30BATEIbHYIO CPE/ly YHUBEPCHUTETA.

[Tomenienus s XpaHeHUs U MPOPHUIAKTUYECKOTO 00CTYKUBAaHUS yUeOHOTO
00opyT0OBaHUs.

xads! 11 XpaHeHus: y4eOHO-METOANYECKON JTOKYMEHTAIUH, Y4eOHOTO
000pya0BaHUs ¥ y4eOHO-HATJISTHBIX TTOCOOMIA.



INPUJIOKEHUE 1

lMpumepHble ayOumopHbie KOHMpPOosbHbie pabomoi (AKP):

AKP Ne1 «Mampuybl. Onpedenumenu. C/IAY. AHanumu4veckas ceomempus»

1. BBIYMCIUTH ONPENECIUTENN:

1 3 1

a) P 2 O, 5, 4
3 2 B

3 -2 5

X +3x,+x,=0

2. Pewmmrs cucremy ypasHenuii merogom Kpamepa: ) _ x, +2x, +2x, =3
3%, —2x, +5x, =2

3. Jasbl MaTpuisl A= -1 2 u B= 5 -2 . Haligure maTpuiy A-B.

7 -3 3 2

4. Janarouxn A(—1-1;0), B(3;:6), C(0;1;2), D(6;4;7). Haituure:

a) koopnunatel Bektopos CA n CB;

6) ckansproe npousseaecuue CA - CB u yron mexy sekropamu CA u CB;

_

B) BekTopHoe npomssenenne BD X CD;
r) 06béM mupamunst ABCD ;
e) ypasnenue npsamoit AC .

AKP Ne2 «llpedensi»

1. Bblumcnntb  npepenst:

3 2
. + +2 . -N(x-3)(x—4 .
1 fm XTI 3. fm &7 D= 5. fim 8™
o2 xT—x—06 noo o 5xT —x" +11 =>2(x+2)
1. R
2. Im(1-4x)* 4. lm xctg5x 6. lim 3!
x—0 x—0 x—1-0
2. UccnepoBaTb Ha HENpepbIBHOCTb GYHKLMIO
x—3ecmu x <(
J(x) ={ i
5 ecau x>0
AKP Ne3 «llpou3sodHasn»
1. HanauTe nepsylo Npon3BOAHYIO OT  YHKUUNA:
= J1-25¢2 _ P _3x+2
a) x=~1-25, 6) y—X°COS3X, B) y:)cz—x—S'Ingx+3
y =arccos 5t + 7, x°+2x+1

y V= 5 2arctg(4x2 + 3x).

2. CocTaBbTe ypaBHeHUA KacaTe/ibHOM K Kpuson X}V = 4 B TOuke X, = l.



3.

4.

BblumcanTe npubanMKeHHo V = Vx® +38 npu X = 1,09 .

. cosdx—1
BbluMcauTe npeaen no npasuay flonutana  lim

HOW'

AKP Ne5 «Cny4aliHble cobbimusa»

1.

Mo muweHn NPous3BOAUTCA TPW BbicTpena. PaccmatpuBatotcs cobbita A, B, C — nonagaHue npu
A+B+C,AB+C,

nepBoM, BTOPOM M TPETbEM BbICTPeax. YTo 03HavatoT cobbiTuA
B ypHe 12 wapos. Cpean 3Tux wapos 3 6enbix M 9 yepHbiX. KakoBa BEPOSTHOCTb TOrO, YTO HayZauy
BbIHYTbIM LA OKaxeTcsa 6enbim?

B pagunoctygmm Tpy MMKpodoHa. [Ana KaxKaoro n3 nepsbix ABYX MUKPOGOHOB BEPOATHOCTL TOFO, YTO
OH BK/IIOYEH B A@aHHbIM MOMeHT, pasHa 0,45, a ans Tpetbero — 0,9. HaliTu BEpOATHOCTbL TOro, YTO B
[aHHbIN MOMEHT BKOYEHbI 2 MUKPOJOHa.

B npopaxke nmerotcs H6enble U KOpUYHEBbIE AMLLA B COOTHOLIEHUM 2:3, npuyem NpomnssoacTso 60%
6enbix U 71% KOpPUYHEBbIX AUL, AaTUPYETCA AHEM, NPeALIEeCcTBYOWMM AHIO NPOAaXKK, a OCTa/IbHble
Ahua patupytotca 6onee paHHMMM Ymucnamu. MoKynaTenb 3akasblBaeT AlLA, AaTUPYEMble AHEM,
npeaLwecTByOWUM AHIO NPOAAXKM, HE3aBUCUMO OT WX LBeTa. KakoBa BEpPOATHOCTb TOro, YTO emMy
npoAaayT peweTky 6enbix amy,?

Mpnbop COCTOMT M3 MATU Yy3/10B, KarKAbIA M3 KOTOPbIX MOMET BbIUTU M3 CTPOA B TeyeHue roga c
BepoATHOCTbtO 0,1. KakoBa BEPOATHOCTb TOrO, YTO B TEYEHWE ro4a BbIMAYT U3 CTPOA POBHO 2 y3na?

MpumepHbie uHOUBUOYanbHble domauiHue 3adaHusa (M43):

na3 Nel « Mampuuysl. Onpedenaumenu. C/IAY»

3adaHue oghopmneHo 8 sude UHMePAKMUBHO20 mecma 8 nocobuu

AHncumos, A. /1., boHgapeHko T.A., KameHesa . A. MaTpuubl. Onpegenntenn. CUucTembl IMHENHDBIX
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 041 uccnedosaHua pyHKyuii»

3x
x> +9
MocTpoiiTe rpaduKk GpyHKLMM C NOMOLLbIO NPOU3BOAHOM NEepBOro nopaaka y=-x> —3x> +9x+11.

Hangaurte npomexyTKM MOHOTOHHOCTM U SKCTPEMYMbI QYHKLMK =

Haingute npomeyTKM BbINYKAOCTU, BOTHYTOCTU U TOYKM nepernba GyHKumMm  y=2x — FAx? .
3

o v X
Hangute acMMNTOTbI ¥ MOCTPOWTE CXEMATUYHO rPpaduK QYHKUMM ) = —
(x + 1)
o x> =3x+3

MpoBeauTe NosHOE UccnenoBaHme GyHKUMU U NOCTpONTE rpaPuKk =2 =272,

x—1
MNpoBeauTe NosAHOE UccnegoBaHme GyHKLUKM U NOCTponTe rpaduk

In x
y=—
X

HaiianTe Hanbonbluee 1 HanMeHbLLEe 3HaUEHNA GYHKLUMN ), _gy 4 _|s HaoTpeske F. 2]
2 9
x 2


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

U3 Ne3 «HeonpeoesneHHbili uHmezpan»

BbluncAnTb HeonpeaeneHHble MHTerpasbl

3
LjL—x‘/;H " 2| - |
3Jx 5 3+x7 %2 -3

I S S 2 [SE X6y,
2 —Tx (zx_j sm” x
sin 1
5
S.J.x(3x2+l)4dx 6..[de
x2+2x+10

P 4x+3
7. lel—e edx 8. J.x—3d,
(x—2)
_ d
0. '[xe dx, 10. Iz—x,
x(x”+1)
d
ER| dx , 12. j—x3
Vx +3x +24x cosxsin’ x
dx
3
(x+DVx* +2x—1.
U3 Ne4 «OnpedeneHHblili uHMe2pan U e2o NPUAOHeEHUA»
2 1 T
1, j (x* +—)dx. 2. j In sin xdx
1 X 2
2. BbluncanTb naowagb Gpurypbl, orpaHUYeHHON NIMHUAMM
1) 3x—y=4, y> =6x
T
2) r=cos2p, Oégoﬁg
x =2cost,
3) { . y=3(y=23).
y=6smnt;
3. BbluMCAnUTb ANNHY AYrM KPUMBOW, 3a4aHHOIN ypaBHEHWEM
1) y=hx, V3 <x <15,
2) p=3e*", —wl2<p<n/2
_ Lt :
3) x=e'(cost+sint), 2/2<t<
x=e'(cost —sin t),

4. Bbluncantb 0bbem Tena, 0bpasoBaHHOro BpalLeHnem BoKpyr ocu Oy Gurypbl, orpaHUYeHHOM

rpadukamm dyHkumin x =3-y*, x=y" +1



lpumepHbie eapuaHmol pacyemHo-2pagpuyeckux pabom (PrP):

PrP Nel « Mpeden. HenpepobieHOCMb»

6. Hangute npeaenbl GyHKLMN:

2 2
1) i x(x* +2x 1)’ 2) i (x 22()6 +2x+2)' 3) hmz_qls_xl_
X—>®© x_l x—2 X _5x+6 x—>13_ /8+x
X 8+15x
sin—-ln(1+4x) . 3 1 . S5x—1
4) .. 2 ; 5) lim - ; 6) lim .
) fim, ) "*4(36—4 x2—16) ) x—’°°(5x+6j

x-arctg al
6

7. Uccnepyiite GyHKLMIO Ha HENPEPBIBHOCTb, BbIACHUTE XapaKTep TOYEK pa3pbiBa, CAENANTE YepTeX
rpadpuKa GpyHKLUK

1
- x<l1,
1 )C _1
1) flx)=8, 2) f()={(x-1)2, 1<x<3,
4, x>3.
PrP Ne2 «lpou3eodHas. BoiyucneHue»
1. Haitn npousBogHble U guddepeHumnanbl nepBoro NopsaKa
7cos x
1) y = ’
Sx+1
2) y=(2+5x)" —3cosTx,
7 .
3) y= §—4x-arcszn X,
4) y=(cosx)*,
2. HaliTn nponsBogHyto GYHKLUNM, 3a4aHHOM HEABHO e’ —Sxe" — 2xy +11=0.

. . x=3cost -5,
3.Haittn nponssoHyo GYHKLUMM, 33aHHON NapameTpUyecKkm

y=4t +35.



4. HaliTv npon3BogHble NepBOro NOpAAKa GyHKLUUN y=Xx'e

PrP Neo3 «lpou3eodHas sbicuwiux nopadkos. punoxceHus npou3eodHoli»

d 2 x=3t-1",
1. Hangwute 4 7 d_y dYHKUMIA: a)
dx dx’ =3t7;

v 2 v
2. a) HanmwuTe ypaBHeHMe KacaTeNbHOM K Napabone y =Xx" — 4x + 2 B TOUKe € abcumccoit

X, = 0. Noctpoiite rpaduk 1 KacaTeNbHyIo.

6) HanuwwmTe ypaBHEHWE KacaTeNbHO K KpUBOt x> + y2 —4x+2y—-164=0 BeeToukec

KoopauHaTtamu (7; 11). MocTpoiiTe KPUBYIO U ee KacaTe/lbHYIo.

3. HaﬁAMTe Hanbosbluee N HaMMeHbLLee 3HaYeHu s dDYHKLI,MM Ha 3alaHHOM OTpe3Ke

f(x)=2x>—6x>—18x+7 xel[-2:2].
" _ 1 3 2 v o
4. Uccnepyinte GyHKUMIO ) = gx —2Xx° Ha 3KCTPEMYM M NOCTPOINTE ee cXeMaTU4ecknin rpaduk.

(x—1°
x*

5. NpoBeauTe NoNHOE UCCNef0BaHUE U NOCTPOMNTE rpaduk GyHKLUMKU ) =

6. Boluncante npegenbl, UCNOAb3YA Npasuao Jlonutana:

Co2xP —8x* +13x-10
a) lim ;

=2 x? —2x* +3x-6
6) xll_i)qfox-ln(e —1).

7. 3aBUCUMOCTb nyTn OT BpemMmeHun npun HpHMOﬂMHeVIHOM ABUXEHUUN TOYKHN 3aJaeTCA YpaBHEHNEM

3 2
s = gt +2t°=3,rne s —nyTbBM,a ¢ — BPems B C. BbIuMC/IMTE ee CKOPOCTb U YCKOPEHME B

MOMEHT BpemeHn ¢ =4c.



PrP No4 «4acmHoie npou3eo0Hbie»

ln(l—x2 —yz)

T

2. HainTu 3HayeHMA YaCTHbIX NPON3BOAHbIX GYHKUMI B 3a4aHHOMN TOUKE:

1. Haiitn obnactb onpegeneHuns pyHKUMM  z =

1

N z=x" (1) B) z=h (Vx+y) (1;1).

2

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

4. BblUMCIUTb NPUBUKEHHO \/5~eo’02 +2,03° .

PrP No8 «Teopus sepoamHocmeii»

1. TlpowusBoauTcs 5 BBICTPENOB MO PE3EPBYapPy € TOPIOYUM, IPUYEM PE3EPBYap MOCIIE MEPBOTO
MONAaJAaHUs B HErO BOCILUIAMEHAETCS, a ITOCJIe BTOPOTO MOIA/IaHNs B HETO — B3PbIBAETCH.
BeposiTHOCTh Onaanust B pe3epByap npH KaxaoM BeicTpele paBHa 0,3. Haittu BeposiTHOCT
TOT0, YTO pe3epByap OyAeT MOJI0KKEH, HO HE B30OPBETCS.

2. B cembe Tpoe aereii: 2 ManbuMKa U JeBOYKA. J(eTH Urparot Ha KyxHe. BeposaTHOCTh TOro, 4to
MaJIBUYUKH Pa300bI0T MOCYy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a st neBouku — 0,4. Haiitu
BEpPOSITHOCTH TOT'0, YTO MOCyAa OyneT pa3ouTa.

3. Cama nonajaet B MUILIEHb NPU OJAHOM BBICTpelie ¢ BeposiTHOCThIO 0,8, Maria — ¢
BepositHOCTHIO 0,7, a Ilama — ¢ BepositHOcThIO 0,75. Carra BeicTpenit 2 pasa, Mamia — 3 pasa,
[Tama — 1 pa3, mocrne yero B MuiieHH ObLII0 0OHAPYKEHO OAHO oTBepcTHe. KakoBa
BEPOATHOCTH TOTO, UTO B MUILIEHB Nonaja Mama?

4. Pa3pblB CBA3XM MPOUCXOAMT B OAHOM U3 3BeHbeB TenepoHHOro Kabens. MoOHTEP
nocsefoBaTesIbHO NpoBepsAeT 3BeHbsi, OOHapy)KMBasa MmecTo paspbiBa. CocTaBuTb pAL
pacnpegeneHus uucna obcnefoBaHHbIX 3BEHbEB, €CAW  BEPOATHOCTb paspbiBa  ANA
KaXX4oro 3BeHa MNOCTOAHHAa W paBHA p.



MNPUJIOKEHMUE 2

O1ieHOYHBIE CPEACTBA A1 MPOBEAEHHA MIPOMEKyTOUYHOI aTTecTalumn

a) Iliiannpyembie pe3yibTaThl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHHA

MPOMEKYTOYHOMN aTTeCTAMHU:

Muanukaro
Kon p
IOCTMIKCHUS
WHIUKATOpa
KOMIIETEHIINU

OueHouHble CpeacTBa

OIIK-1 - Criocoben pemaTs 3a1a4 MpoheCCHOHATBHON IS TETbHOCTH, TIPUMEHSISI METO/IBI
MO/JICIUPOBAHU, MATEMaTHYECKOT'0 aHAJIN3a, €CTECTBEHHOHAYYHbIE M OOILEMH)KEHEPHbIE 3HAHUS

OIIK-1.1 Ucnoneszyer
CCTCCTBCHHOHAYYHBIC
3aKOHBI ¥ TPUHLIUIIBI
IIPU pPELIeHUU
MPaKTUYECKUX 3a7a4

Teopernyeckune BONpochl IK3aMEHOB
1 xypc 3uMHsAA ceccus (IK3aMeH)

1. Marpuusl u aeiictBust Haa HUMU. CBOMCTBaA JEeHCTBUIMA
HaJl MaTPULIAMH.

2. Omnpepenurenu [ u Il mopsnkoB. Onpenenurenu n
IOpPsIIKa U UX CBOMCTBA.

3. Cucrempl JMHEHHBIX anreOpandecKux ypaBHCHUH

(CJIAY) u ux 3anuch B MAaTpUYHOM BH/IE.
OOparHast MaTpuLa U €€ BHIYHCIICHHUE.
Pemienust CJIAY MaTpudHbIM METOJIOM.
®opmynsl Kpamepa

. Ilpenen pyunkiuu B Touke. [Ipenen pyHkimm B

6eckoHeqHOCTH. OTHOCTOPOHHUE MPEEIBI.

8. beckoHeuHo mManbie 1 6eCKOHEYHO OoJbINe QYyHKIUH,
CBs3b MeXAy HUMU. CBOICTBa OECKOHEUHO MaJIbIX
byHKIUH.

9. TeopeMsl 0 npeaenax. PackpbeITie HEONIPEEIEHHOCTEM.

10. 3amMeuaTeNbHbIE IPEAEIIBI.

11.CpaBHEeHHE OECKOHEYHO MaJBIX (DYHKITHIA.
DKBUBaJICHTHbIE OECKOHEUHO Majible (PYHKIIUU U
OCHOBHBIE TeopeMbl 0 HUX. [I[puMeneHne k
BBIUHCJICHUIO IPEIEIIOB.

12. HenpeposiBHOCTH GyHKIIMH B TOUKE. TOUKH pa3pbiBa U
UX KJIacCU(pUKAIIHSL.

13. [IponsBoHast GyHKITUH, €€ TCOMETPUUIECKUN U
(U3UYECKUN CMBICIT.

14. YpaBHEHHU KacaTeIIbHOW U HOPMAJIA K KPUBOM.
HuddeperunpyeMocTs PyHKIUU B TOUKE.

15.[Ipon3BoiHAst CYMMBI, pa3HOCTH, TPOU3BEACHUS,
yacTHOrO QyHKIui. [Ipon3BoaHas ClIOXKHON U
o0paTHON (yHKIMHA.

16. lndpdepernmpoBanme HEIBHBIX U TapaMETPHUICCKH
3amaHHbIX QyHKIui. Jlorapudpmudeckoe
Qg depeHIpoBaHue.

17.[Ipon3BoIHBIE BBICIIKUX MOPSAKOB.

18. Iudpdepenman pynkiuu. ['eomeTprudeckuii CMbICI
mddepennnana. OCHOBHBIE TEOPEMBI O

I I




Kon
WHJIAKATOpa

WNupuxarop
JOCTH>KEHHS
KOMIICTCHIIN

OneHouyHbIE CPECTBA

mddepeHnnanax.

19. Tlpumenenne muddeperuana K npuOIuKEHHBIM
BBIUMCIICHUSIM.

20. OcHOBHBIE TeopeMbl AU hepeHInaTbHOTO HCYUCICHUS:
Posns, Jlarpanxa un Kommu.

21.1IpaBuino Jlonurans.

22. Y cnoBHUs MOHOTOHHOCTH (DYHKITUM. DKCTpeMyMBbI
bynkumii. Heo6xoaumoe u 10CTaTOuHOE YCIOBUS
sKcTpeMyMa QyHKITUH.

23. HaubospIiee 1 HanMeHblIee 3HaUeHUs (yHKIIUU Ha
OTpE3Ke.

24. Bemmyxitocts rpaduka pyakmuu. Touku neperuoda.
Heo0xonumoe 1 10cTaTOYHOE YCIIOBHS TOUEK
neperuoa.

25. AcumnToThl Tpaduka GyHKIIUH.

1 xypc JeTHsAsA ceccusi (IK3aMeH)
1. CkanspHoe TpOU3BEIEHUE JIBYX BEKTOPOB U €ro

CBOMCTBA.

2. BekropHoe mpousBeneHUE JABYX BEKTOPOB U €ro
CBOMCTBA.

3. CMemaHHO€ TPOM3BEACHUE TPEX BEKTOPOB M  €ro
CBOMCTBA.

4. OcHoBHas nues AHAJTUTUYIECKOMN r€OMETpUH,
IIPUMEHEHNE BEKTOPHBIX TPOU3BEACHUN.

5. llpsmas Ha mIOCKOCTH. Pa3imuyHble BUIBI YpaBHEHUH
IIPSAIMOM Ha IIOCKOCTH.

6. Yros Mexnay IpsMbIMU Ha IJIOCKOCTH. PaccrosiHue ot
TOYKH JI0 IIPSIMOM Ha IUIOCKOCTH.

7. Ilmockocte B mpocTpaHcTBe. PasznuyHble  BHIBI
YPaBHEHHH IIJIOCKOCTH B IIPOCTPAHCTBE.

8. Yron Mexay IUIOCKOCTSAMH. PaccTosHHE OT TOYKH 10
IIJIOCKOCTH.

9. Ilpsimas B pocTpaHcTBe. PaznuuHbie BUIbI YpaBHEHUIM
IIPSIMOM B IIPOCTPAHCTBE.

10. B3anMHOE pacnoyioKeHUue IUIOCKOCTH U INpPSAMOU B
IIPOCTPAHCTBE.

11. TlepBooOpa3nas. HeonpeneneHHbII HHTErpal U €ro
cBoiicTBa. Tabiuia OCHOBHBIX HHTETPAJIOB.

12. OCHOBHBIE METOJbI HHTCTPHUPOBAHMS: 3aMCHa
IIEPEMEHHOM Y HHTEIPUPOBAHUE I10 YACTSIM.

13. OnpeneneHHblil UHTErpaid Kak Ipeaen HWHTerpaibHON
CyMMBI, €r0 CBOWCTBA.

14. ®opmyna Herorona — JleliOuuia. OCHOBHBIE CBOMCTBA
OIIPENIEIICHHOT O UHTErpaja.

15. BpluncieHue ONpeAeseHHOro HWHTerpajia (3aMeHa
IIEPEMEHHOM, MHTETPUPOBAaHUE o YacTsIM).
WHTerpupoBaHue 4YEeTHBIX M HEUETHBIX (QYHKIMHA B
CUMMETPUYHBIX IIpeIesax.




Kon
WHJIAKATOpa

WNupuxarop
JOCTH>KEHHS
KOMIICTCHIIN

OneHouyHbIE CPECTBA

16. HecoOcTBeHHbIE HHTETPATIBI.

17. 'eomerpuueckue u  (U3HUECKUE  TPUIIOKEHUS
OIpeIeIEHHOI0 UHTErpaa.

18. DnemMeHThI KOMOMHATOPUKU: MIEPECTaHOBKU,
pa3MelIeHusl, COueTaHusl.

19. OcHOBHBIE MOHATHUS TEOPHHU BEPOSTHOCTEH:
UCTIBITaHNE, COOBITHE, BEPOSTHOCTH COOBITHS.

20. JlelicTBUs Haj cOOBITUSAMU. AnreOpa COOBITHIA.

21. TeopeMsbl CI0XKEHUS U YMHOXKEHUS BEPOSTHOCTEH.

22. BepoaTHOCTh MOSBICHUS XOTS ObI OTHOT'O COOBITHSL.

23. ®opmyIa mosHOW BeposTHOCTH U opmyna baiieca.

24. Cxema bepnymu, dbopmyna bepnymnu,
HauBepOSITHEHIee 4YMUCIO MOSBIEHUN COObITHUS A B
cxeme bepnysm.

25. Ilpubnmxennsie popMyIbl B cxeme beprymn.

OIIK-1.2

Pemraer ctanpaptHbie

npodeCCHOHAIbHBIC
3a1aun
MIPUMEHEHUEM
00IIENHKEHEPHBIX
3HAHUH

C

Hpumepnble npakmuieckue 3a0anus 0713 IK3AMEHOB:

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

1 3 3 8 8 6
A= B= C=
-2 -4 -7 5 -39
2. PemmnTh cucTeMbl TMHEHHBIX alreOpandecKux

ypaBHEHHUI 110 popmynam Kpamepa, MaTpHuHBIM METOOM,
MeroaoMm ["aycca:

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

3. JlaHbl KOOpAMHATHI BEPIIUH MUPaMUIbI A4,4,4, .

A (53:6), 4,(2:2;1), 4 (-1;0;1), 4,(-4;6;-3).

Haiitu:
1) nmuHy pedpa A4, ; 2) yroa Mexnay pedpamu Ad
A4, .
3) yron Mexay pebpom A4y IPAHbIO 44,4, : 4)

A4y, 5) 00bEM MUPAMHUJIBL.

TJI0ILAIb TPAaHU

4. B tpeyronsauke ¢ Bepmmnamu A(2,1), B(5,3), C(-6,5)
HalTH JUIMHY BBICOTHI U3 BEPILIHUHBI A.

5. Hamucarb KaHOHHYECKUE U MTAPAMETPUUECKUE
YpaBHEHUS MPSIMOM, IPOXOAAIIEH YEPE3 TOUKU
M(2,1,-1) u K(3,3,-1).

6. CocTaBUTb ypaBHEHHUE IUIOCKOCTH, IPOXOASILIEH
yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).




WNupuxarop

Kon
JOCTH>KEHHS OueHouHbIE CpeacTBa
WHJIMKaTopa
KOMITETCHITHH
7. Jloka3aTb, 4TO IIPSMBIC [1APAJUICIIbHBL:
x+y—-z=0
x+2 y-1 z Y
3 __2 _T " x_y_SZ_SZO
8. Boruncnure npeaenst:
o 1+4dx—x* . . 3x-arcsin2x .
8) fim T TY6) [y o ACSINEY
xom x +3x° 4+ 2x 10 cOS X —COS™ X
. N2x—1-4/5
lim—-
x—3 X — 3
o dy o 4x—x?
9. Hailiqute — s QyHKOwmii: a) y=e . 0)
dx
x=ctg2t,
y = In(sin 2¢).
10. Beruncnuts: (1 - i)zg.
11. Haititu Heonpeien€HHBIA  MHTETpa: a)
J.sin3x-c055xdx, 0) | 1-cosx , B) j(2x+5)-exdx.
(x —sinx)’
0
12. BeluncnuTh onpeaeseHHbIA HHTErpa I .
2vx2+5
13. Haiitu miomanps ¢GuUrypbel, OTpaHUYECHHOM
2
auauamu:  x =4, y° =4x.
14. TIlpm pmocraBke ¢ 3aBoga Ha ©Oazy 1000
PagvONIPUEMHUKOB, y 55 BBILIIM U3 CTPOA Jiamnbl. Haltu
BEPOSTHOCTHh TOT'O, YTO B3SATHIA HayAady NMPUEMHUK OyIeT
HCIIPABHBIM.
15. I[IpyHUMaeM BEpOSITHOCTU POXKJICHUS MaJIbUKa U
JIEBOYKH paBHbIMU. HailTh BEpOATHOCTH TOTO, YTO CpEIU
10 HOBOPOXKAEHHBIX 6 OKAXYTCS MaTbUUKAMHU.
OIIK-1.3 [Tpumensier meroasl | Ilpumepnsvie npuxknadusie 3a0auu u 3a0anus

MOJIEIIUPOBAHUS U
MaTeMaTH4eCKOro
aHanu3a Juis
peleHus 3a1a4y
TEOPETUYECKOr0 U
IIPUKIJIATHOTO

3anaua 1. [IpoBepHTh, IeXKAT JIH TOYKH A(1; 0 1),

B(%46) C(2:2:3) , D10;1417) | (oo

IIJIOCKOCTH.

3agaua 2. [Ipy nocTpoeHUH BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BBIACHEHUH HA/IEKHOCTHU COOPYKEHUS,




WNupuxarop

Kon
JIOCTHKEHHUS OneHouyHbIE CPECTBA
WHJIAKATOpa
KOMIICTCHIIN U
Xapakrepa CTYJICHTBI CTPOHOTPSI/Ia CTOIKHYJIUCH C PEIICHUEM

Clenyrolen 3aaaun:

Tpoc, moABEMIEHHBIN 3a /IBa KOHLIA HA OJIMHAKOBOU
BbICOTE, UMeeT GpopMy ayru napadossl. PaccrosiHue Mexay
TOYKaMH KperuieHus1 paBHo 24 m. ['myOuHa mporuba Tpoca
Ha pacCTOSHUU 3 M OT TOUKH KperieHus paBHa 40 cM.
Onpenenuts rayOuHY Iporuda Tpoca NocepeMHe MEKIY
KpETUICHUSIMHU.

3anaua 3. Haiitu paGoty cuibl ¥ = (l; %5 )
ANEKTPOCTATUYECKOTO MOJIA, IO MEPEMEILEHUIO

SIIEKTPHYECKOTO 3apsa U3 TOUKH M, =(0:4;2)

M, =(4,7;4)

B TOYKY

X—COSX

lim=——~

3ananmne 4. [Tokaxxure, 94TO MIpeAET *>* X+C0SX HE MOXKET
OBbITh BbIUUCIIEH 110 npaBuity Jlonurans. Haiiaure stot

npeaci Apyrum CII0CO00M.

3aganue 5. 3aBUCUMOCTD IIyTH OT BPEMEHU NPU
HPSIMOJIMHEHHOM JIBUKEHUU TOUKH 3a]1a€TCsl YpPaBHEHUEM

S=§t3+2t2—3,rne S-TIyTb BM,a [ BPEM: B C.

BerurcinTe ee CKOpOCTh H YCKOPEHHUE B MOMEHT BPEMEHH
t=4c.

3agaya 6. B napke aTtTpakunoHoB ropoaa N o1uH U3
OTPE3KOB TPACKTOPUH JIBUKEHUS M10€3/1a B
«AMEpUKaHCKUX FOpKax» MPeICTaBIsAeT OO0

CHHYCOHTY: s(t) = Asin(wt + ¢,)

HU3BCCTHBIC YHCIIA.

,Tne A, o w —

OmnpenenuTth yroj HAKJIOHA K TOPU30HTY TIOCETUTEIIS
arTpakioHa JI. B MOMEHT BPEMEHH #1 €r0 JBUKEHHUS 10
3TOMY OTPE3KY.

3apanue 7. [logymaiite, ¢ MOMOIIBIO CPEACTB KAKOTO
pazziena MaTeMaTUKU MOXHO PEIIUTh CJICAYIONIYIO 3a/1a4y.

«/ns1 yOopKu cHera Ha yJiMIlax Topoja UCIONIb3YI0TCS
cHeroyOopounbie MamuHbl. OHM PabOTaIOT B TCUCHUE
CBETJIOTO BPEMEHU CYTOK € 6 10 18 4yacoB ¢ MOCTOsSIHHOU
cKopocThio yoopku cHera 400 (M3/4). Usmenenne o6beMa




Wuanukato
Kon p

JIOCTUKEHHUS OueHouHbIE CpeacTBa
HWHJIMKaToOpa

KOMIICTCHIIN

CHCT'a, BhINIAAAOMICTO Ha YJIUIBI TOPOJa B rOpPOJC B

TECYCHUC CYTOK, MOXXHO OIMUCATh YPABHCHUCM

ds 2

— =120 - 5¢ . S(Ij

dt rae — 00beM cHera (B M?), BBIIIABIIETO
3a Bpems ¢ (B yacax), 0 <t £24. B moment Bpemenn! =0 Ha
yaunax ropoja jexut 1000 m* cHera. Veranosute

COOTBETCTBUE MEXKIY BPEMEHEM [ U 00bEMOM CHEra,

JIeKALIEero Ha YJIHIaX ropoa S() . »

CocTaBbTe MAaTEMAaTUYECKYIO MOJIENb ATOM 3a7a4u U
pemmuTe e€.

0) Ilopsaiok mpoBeaeHUA MPOMEKYTOUYHOM AaTTECTAIIUN, MIOKA3ATEIN U KPUTEPUH
OlLlCHUBAHMUSA:

[IpomexyTouHasi arrecTanus IO JAUCHUIUIMHE «MaremMaTtuka» BKIIOYAET TEOPETHUECKUE
BOITPOCKHI, TO3BOJIAOIINEC OUCHUTL YPOBCHL YCBOCHUA 06yqa}01111/1M1/1051 3HaHI/H>'I, U IMPAKTHYCCKUC
3aJlaHusl, BBISIBJISIOIINE CTENIEHh CHOPMUPOBAHHOCTH YMEHHH U BIIAJICHHM, MPOBOAUTCS B hopMe
sk3amena (1 u 2 cemectp).

DK3aMEH MO JaHHOM IUCLUILINHE IMPOBOAUTCA B yCTHOI>'I (bopMe 110 3K3aMCHAIIlMOHHBIM 6I/IJIeTaM,
Ka}I(,I[BIfI N3 KOTOPBIX BKIIFOYACT 2 TCOPETUUECCKHUX BOIIPOCA U ABA MMPAKTHYCCKUX 3aJaHH.

Iloka3zatenu u KPUTEPHH OCHUBAHUA IK3aMEHA:

— Ha OICHKY «OTJHYHO» — OOydJalomuics JEeMOHCTPUPYET BBICOKUH  YPOBCHB
c(hOPMUPOBAHHOCTH KOMIIETCHIIUM, BCECTOPOHHEE, CHUCTEMAaTH4YeCKOoe M TIIyOOKOe 3HaHHe
y4eOHOTO MaTepuayia, CBOOOJHO BBHITIOJHSET MPAKTHUYECKHE 3aJaHusi, CBOOOTHO OMEpUpyeT
SHaHUAMHU, YMCHUSAMU, IPUMCHACT UX B CUTyallUAX MHOBBIIMIEHHOU CIIOKHOCTH.

— Ha OULEHKY «X0pomo» — oOydJaloluiics JEeMOHCTPUPYET CpeIHUN  ypOBEHb
c(OPMUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIYCKAFOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHCHUS TpPU aHATUTUYECKUX OMEepalusXx,
MepeHoce 3HaHUi 1 YMEHHI Ha HOBbIE, HECTAaHAAPTHBIE CUTYALIUU.

— Ha OLIEHKY «Y/I0BJIETBOPHUTEIbHO» — OOYYaIOIIMICS JAEMOHCTPUPYET MOPOTrOBbIM YpPOBEHb
c()OPMHUPOBAHHOCTU KOMIIETEHIUI: B X0/1€ KOHTPOJBHBIX MEPONIPHUATHH TOMYyCKAIOTCs OLIMOKH,
MIPOSABIIAETCS OTCYTCTBHE OT/AEIbHBIX 3HAHUM, YMEHHUI, HaBBIKOB, OOYYaIOLIUIICS HCIBITHIBAET
3HAYUTENbHbIE 3aTPyIHEHHS NPU ONEPHUPOBAHUYU 3HAHMSIMHU M YMEHHUSAMHM NPU UX MEPEeHOCe Ha
HOBBIE CUTYaIUH.




— Ha OLICHKY «HeY/10BJIeTBOPHUTEIbHO»— 00yJaroIUics JeMOHCTpUPYET 3HaHus He 6osee 20%
TEOPETUYECKOr0 MarepHuaia, JONYCKAeT CyIIeCTBEHHbIE OHIMOKHM, HE MOXKET I10Ka3aTh
MHTEJJIEKTyalIbHbIE HAaBBIKM PEIICHUS MPOCTHIX 3a/a4 WM HE MOXKET MOKa3aTh 3HAHUS Ja)XKe Ha
YPOBHE BOCTIPOU3BENICHUSI U 0ObSICHEHUS MH(OPMALIUH.
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