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JIeT akTyaausauuu padoydeii nporpamMmbl

Pabouas mporpaMMa nepecMoTpeHa, 00cykaeHa H ogoOpeHa s peanusanuu B 2023 - 2024
yueOHOM roay Ha 3acenaHuu kadeapel MHKMHUPHHT YHUKAJIbHBIX MATEPHAJIOB U

[Ipotokom ot 20 . N
3aB. kadenpoi A E. I'ynun

Pabouas nmporpamma nepecmotpena, odcysxaena u onodpena st peanusauuu B 2024 - 2025
y4eOHOM roay Ha 3acenanuu kadeapel MHKMHUPUHT YHUKAIbHBIX MAaTEPHAJIOB U

IIporokonor 20 r. Ne
3aB. kadenpoii A E. T'ynun

Pabouas nmporpamma nepecMoTpena, odcykneHa u oaodpena s peanuszauuu B 2025 - 2026
y4ueOHOM roay Ha 3acenaHuu kadeapel MHKMHHPHHT YHUKAIbHBIX MAaTEPHAJIOB U

[Ipotokom ot 20 . N
3aB. kadenpoii A E. I'ynun

Pabouas mporpaMMa nepecMoTpeHa, o0cykaeHa H ogoOpeHa s peanuzanuu B 2026 - 2027
y4eOHOM roay Ha 3acenaHuu kadeapel MHKMHHUPHUHI YHUKAIbHLIX MaTePHaJIOB U

IIporokonor 20 . Ne
3aB. kadenpoi A E. I'ynun




1 Hesn ocBOCHUS AMCUHUNIHHBI (MOIYJIA)

HBHHMH OCBOC€HHA OHCLHUIIJIMHBI ({MaTemaTuKa» ABJIAKOTCA. O3HAKOMHTDB OGyHaeMbIX C
OCHOBHBIMH TIIOHATHsSIMHM H METOAAMHU BbIC]_LIeI:i MaTeMaTPIKPI_, cOo3aaTb Te()peTPILIeCKy}O 151
MPAKTHYECKYIO 0a3y MOArOTOBKU CHELHUATUCTOB K IEeSITEIbHOCTH, CBI3aHHOW C UCCIIEIOBAHUEM,
pa3paboOTKON W TEXHOJOTUSAMH TMPOLECCOB MOJYYEHHs] METAJIOB M CIJIABOB, METAJUTMUECKUX
u3menuii TpeOyeMoro KauecTBa, U OCHOBAHHBIX HA MPHMEHEHHH MaTeMaTHUECKOTO aHajan3a W
MO ETHPOBAHHSI.

2 MecTOo AMCUHILTHHBI (MOAYJI51) B CTPYKTYpe 00pa3oBaTeIbHOH NMPOrpaMMbl

HucumrimHa Marematika BXOAMT B 00s3aTesbyi0  4acth y4eOHOro  riaHa
00pa3oBaTeIbHON MPOrPAMMBI.

Jnst  w3ydeHWs:  OUCUUIUIMHBL  HEOOXOAMMBI  3HAHUS (ymenwus, BJIQ/ICHUST),
cOpMUPOBAHHBIE B PE3YJIbTATE H3YUEHHS JUCIIUILUINH/ TIPAKTHK:

Jucuunnuaa MatemaTuka BXOOUT B 0a30BYIO 4acTh yueOHOTO Iu1aHa 00pa30BaTENbHOI
nporpaMMel. M3yueHne quCIUIUIMHLI Oa3upyeTcs Ha LIKOJIBHOM KypCce MaTeMaTHKH.

3HaHusA (YMEHUs, BJAJCHUS ), MOJYUYEHHbIE MPU U3YYEHHUH JAHHOW AUCHUIUIMHBI OyayT
HEOOXOAUMBI 1)1 U3yUEHUSs TUCLUILTHH/MTPAKTHK:

MaremaTuueckHil aHanus3

dusuka

Dduznyeckas Xumus

Amnanu3 4ucnoBoil HHpoOpMaLIUH

[InanupoBaHue SKCrepuMeHTa

3 Komnerenuuu odyuarmerocsi, popmMupyembie B pe3yJibTaTe 0CBOCHHS

AHCUHILIHHBI (MOAY.JI1) U IIAHHPYEMbIe Pe3Y/1bTATbl 00yUYeHHs

B pesynbrate ocBoeHus AUCUMILINHBL (MoayJs) «MareMaTrkay oOy4arLUiics 10KeH
o0nanarh cleayoIUMH KOMIETeH UMM

Kon unankaropa HUHnukaTop 1OCTHKEHNSA KOMIIETEHLIMN

OIIK-1 Crnocoben pemaTh 3aaud npodecCHOHANBHON NeATENbHOCTH, NPHMEHSST METO/bI
MOZeTHPOBAHHS, MATEMATUIECKOT0 aHAJIH3a, €CTECTBEHHOHAYYHBIE H O0OIeHHKeHePHBIE 3SHAHHS

OIIK-1.1 HMcnosb3yeT €CTeCTBEHHOHAYYHBIC 3aKOHBI WM TPUHUMNBI MPH PELIeHHH
MPAKTHYECKHX 3a0a4

OIIK-1.2 Pemraer cranmapTHeie mnpodeccHMOHanbHBIE 3alavd ¢ TIPHMEHEHHEM
00IIIEMHKEHEPHBIX 3HAHMI

OIIK-1.3 IlpumeHsseT MeTOABl MOJAENMPOBAHUS M MaTeMaTHYEeCKOTO aHamu3a s
pelieHys 33734 TEOPETUYECKOro M MPHKJIAJIHOIO Xapakrepa




4. CTpykTypa, 00b€éM H coaepRaHHe THCUHIIHHBI (MOAY/JIs1)
OOwast Tpya0eMKOCTb AUCLUILUIMHBI COCTaBIsIeT 7 3a4eTHbIX equHHL 252 akaa. 4acoB, B TOM

YHCJIIE!

— KOHTakTHas pabora— 111,35 akan. yacos:
—ayauropHas — 105 akan. 4acos,

— BHeayauTOopHas — 6,35 akaz,. 4acos;

— caMocTosTeIbHAs paboTa — 69,25 akaz. 4acos;

— B (hopMe npakTU4ecKoii moaroTosku — 0 akaa. vac,

— [IOArOTOBKA K 3Kk3aMeHy — 71,4 akan. yac

@®opMa aTTeCTaluy - 3K3aMEH

MareMaTHIECKHiT aHalims

Ay puropHast Z s
o | womraxTHas pabora z o Dopma TekyIero
] N 5 (B akal. gacax) s o Buj KOHTPOJIS
Pazpen/ rema 3 k =l o Kog
g 2 o | camocTosTenbHOH | yeleBaeEMOCTH H
JTACITMILTHHEL 3 g - - ., | KoMIeTeHIIHI
o o = paboTh TIPOMEKYTOTHOH
G 2.2 :
e | @6 | mpakT. 2 aTTecTAIH
3aM. 3aH. O &
1. JInneitnas anreGpa
- H3yUeHHUe
TEOPETHIECKOTO
MaTepHana, -
1.1 Marputisi H - BHIIIOJIHEHHE | KOHCYJIbTHPOBAHHUE,
OIIpeIe/TUTeIH. HHIUBHYaJIbHOT - LIpoBepKa OITK-1.1
elCTBHS HaJl MaTPUITAMH. . O JIOMAIIHETO BBIIOTHEHHS - .
/A Gha 4 6 4 OI1K-1.2,
Brruncnenne 3a/laHus, HH/IUBH/TY aTEHOTO OLK-13
onpeaemmTend. OOparHas - TeCTHpOBaHue JIOMAIITHETO N
MarpHia UL 38 A HHSL,
CAMOKOHTPOJIS, - TECTHPOBAHHE
- HHTEPaKTHBHOE
TECTHPOBAHHE
1
- H3yUeHHe
TEOPETHIECKOTO
. . KOHCYIILTHPOBAHHE,
1.2 CHcreMBl JTHHCHHBIX MaTepHaa, -
- - IpoBEpKa
anreOpamIecKux - BBILIOJIHEHHE -
. BBITIOJTHEHHE OITK-1.1,
ypaBHEHHIA. - JOMAIITHETO ,
. } o~ 2 6 15 ] JIOMAIIHETO OIIK-1.2,
CnocoOnr permenus (IpaKTHUECKOTO) . .
. g (IpaKTHYEcKOIO) OLIK-1.3
CIIAY. saanng Ha Of] ’
| saganus Ha Ol
Hcenepopanne CJIAY. - IPOX 03K e HHe
- pesyiLTar
HHTePaKTHBHOI'O -
TECTHPOBAHHA
TeCTHPOBAHMS
Hroro no pazjemny 6 12 19
2. Brencxue B




- IOJATOTOBKA K

- IOITOTOBKA K
samure PI'P .

3aluTa

IpaKTHIeCKOMY
3AHATHIO,
. [Tporepka
2.1 [Tpeen - Bemokerne PLP WH/TABH/TY aTEHBIX
) P «Ilpepern MV OlIK-1.1,
HOCIICI0BaTe/ IbHOCTH. 3alaHHH, -
I A b . ) 6 18 | HenpepbiBHOCTEY, A ’ OlIK-1.2,
pejiell  (DYHKIHH OIHOH KOHCYJIBTALHY 110 -
k " - COCTABIIEHHE - N OITK-1.3
lepeMeHHOH . pemenuo "pe aein
yaeOHOH KapTHI 11O ;
: Henpepsisaocrs
TeMe (KpaTkas
CHCTEMATH3AIS
H3YUEHHOTO).
- HOA'OTOBKA K
LIPAKTHIECKOMY
- IIpoBepka
JATIATHIO HMHJIMBHIY 2JIbHBIX
. ) JyaJIbHBL:
2.2 HenpepreiBHOCTH - BeInosiHeHue PI'P s At OIIK-1.1,
byHKIA OJIHOH 2 4 3 «IIpenen. - ’ OIIK-1.2,
* . KOHCYJIbTaIUH 110 '
[epeMEeHHOH HenpepriBHocTE», ’ OlIK-1.3
cOCTAaBIEHHE pemermo PTP.
- o
P AKP.
yueOHoM KapTHI IO
TEMe.
Hroro no pasjeny 6 10 21
3. Juddepennmansnoe
HeurcleHue  GYHKIMH  0JIHOH
TepeMeHHOH
CamocrosTensHas
pabora ¢
Jmreparypoi —
3.1 3aauy, NpHBOAIIHE K KOHCIIEKT pasjielia
HOHSITHIO  [IPOM3BOJIHOM. «3ayaun,
Oumpe ienenue MPHBCAIIHE K
Ipou3BojHol (VHKIIHHE B HOHATHIO
y " IIporepka i
Touke.  J[uddeperman, TIPOH3ROTHO?, OIK-1.1,
. KOHCIIEKTA.
ero reoMeTpuYeckuii 2 6 2 - TIOJINOTOBKA K - OlIK-1.2,
. o KOHCYJIBTAITHH 110
cmbict ['eomerpuuaeckuii 1 IIPaKTHIECKOMY ’ OIL1K-1.3
. - pemenuto PI'P.
MexXaHHIecKui CMEBICT 3aHATHIO,
nponseoaHoit.  [Ipapmma - pemostHenne PT'P
muddepeHnpoBanst «IIpomsBoHas.
TadIHIE IPOU3BO/IHBIX. Brrancrienne»,
- COCTABIICHHE
yueOHOM KapThl
«[TponsBoHast».
- IOATOTOBKA K
IIpaKTHIECKOMY
ARSI, KOHCYJIbTAIUHU 110
3.2 Juddepennupopanue ’ pemenmio PI'P,
- BeintosiHeHue PI'P
HESBHO 3aJAHHDBIX, [Tporepka PI'P
apaMeTpHIECKH «lIpousso mas. «ITponspoHas OINK-1.1,
I . 1 2 2 Brrancnenuey, i ' OlK-1.2,
33 IAHHEBIX dyHKIMH. Brrunciennes,
- - COCTaRIeHHe ~ OIMK-1.3
Jlorapudmuieckoe e yueOHas Kapra
yueGHOM KapTHl | . -
mudbepeHIUpoBaHEE. ) (1IpoexT) 110 TEMe —
«IIpouspopnas, ’




- IOJATOTOBKA K

3.3  IlpousBoinrle H [IPaKTHIECCKOMY
) ’ KoncyasTanmuu mo
audepeHIabl  BEICIIHX 3AHATHIO, :
pemennto PI'P.
HOPSAKOB. OcHoBHBIE - BeinostHenue PP .
IIposepka PI'P
TEOPEMBI «lIponsBopHas
«IIpousso nHas
mauddepeHITHATEHOTO BBICTITHX
BBICIIIHX TIOPSITKOB.
HUCUHCIICHHS: TEOPEMBL HOPSIIKOB. TIpwIoKeHES OIIK-1.1,
Depma, Powr, Jlarpamka, 1 4 3 [punoxeHus - o OIIK-1.2,
o " TPOM3BO/THOM»,
Konm. ®opmyna Telinopa. HPOH3BO/IHOMY, - OIIK-1.3
’ . yuebnas kapTa
Dopmyna Teitnopa. - COCTARICHHE :
: . (IIpOEKT) 110 TeME —
[pumenenne yuebHOM KapTH B
TIPOH3BOTHEIX IpH «ITpomsBoHast», AKP
BBIUHCIICHHH  IIPEJICIOB. -[IOITOTOBKA K
i «1IpousBo nasy,
IIpasuio Jlonmrans. KOHTPOJIBHOH
pabore
- TIO/ITOTOBKA K
IPaKTHIECKOMY
3.4 Hcenepopanue p -’
., 3AHATHIO,
¢yHKIHEE ¢ TOMOIIBIO
ﬁi(]ﬁrl)epemma ITEHOTO 7 PRILIOIHCHAC
) 1Ib
U3 IIpogepka HJI3
HcuHcneHnd.  [IpH3Hakm
«IIpuvenenne «l Ipumenenue
3HAKOTIOCTOSHCTRA, ., .
- HPOU3BOTHOH /ISt | TIPOH3BOIHOM 1t
BO3pacTaHusd U yOBIBaHHIA, -
BBILTYKIOCTH 1 BOIHVIOCTH HCCIIe IOBaHHSA HCCTIe/TOBaHNS OIK-1.1,
- - 2 2 4.1 dyuxmit n dvaKIIHIT T OIK-1.2,
(¢VHKITHE Ha IPOMEXKyTKE. : : .
~ N HOCTPOCHHS HOCTPOCHHA OIIK-1.3
OKCTPeMYMBI  (PYHKITHIL.
- - rpahuKOB», rpagpuKoBy,
Haxox nenue .
- coctapnenne | [Iporepka yaeOHOi
HaMMeHLIero " . -
- . yaeOHOM KapTH KapTHl
HauOOIBIIETO  3HauYeHuH -
«[TpomsBotHas
(YHKIMH Ha 3aMKHYTOM
* ! HPH TIOCTPOSHHH
IPOMEKYTKE.
. rpacuka
(yHKIHH»
Hroro no pazpeny 6 14 11,1
Hroro 3a cemectp 18 36 51,1 SK3aMeH
4. HurerpalbHoe MCUUCICHHE
dbyHKIK 01HOH nepeMeHHOH
4.1 TTeproobpasnast
(pYHKITHS, - IOITOTOBKA K
Heomnpe neneHHEIi HIPAKTHIECKOMY
HHTETpal H ero OCHOBHBIC 3AHATHIO,
cBolicTra. Tabmnuma - BBITIO/THEHHE
HeoIIpe IENICHHBIX K13 - KOHCYILTAIHH TI0 OITK-1.1,
HHTETPANOB OT OCHOBHBIX 2 421 3 | «Heomnpepenenns | pemenunto /13, OIlK-1.2,
SleMeHTapHBIX  (YHKIHH. 1 uHTErpaly, - nposepka UJ13 OIIK-1.3
OcHOBHEI® METO/IBL - COCTABIICHHE
HUHTEIPHpOBaHus. MeTobl yaeOHOH KapTh
HENOCPE/ICTBEHHOTO «MeTo 51
HMHTEPUPOBAHUSL. HUHTEIPHPOBAHHSY
Hurerpupopanme 3aMenoi| 2
- TIO/TTOTOBKA K
IIPaKTHIECKOMY
4.2  (OcHOBHBIE METOJLI P -
3aHATHIO,
HMHTETPHPORAHHSL.
Vrrerprponanme - BBIIIOJHEHHE | - KOHCYJILTAIUH 0
I OHOMETDHICCKIX HJ13 pemenuo MJI3, OlK-1.1,
' P ’ 2 4/11 2 | «Heompenenennsr | - nmporepxa HJI3, OINK-1.2,
BBIpa:KCHHH. . AN
¥ uaTerpan», |- mpomepka yuebmoit| OINK-1.3
Hurerpuposanune ’
- COCTABICHHE KapTEL
HppaHOHATLHEIX .
. yuebHolt kapTh
BBIpa:KCHHH. ’
«MeTto Bl

HHTETPHPOBaHUD?»




43 Onpe ieneHHbIH

- [IOJIMOTOBKA K

HHTEIPAIL 3ajaua LIPAKTHIECKOMY
BBITHCIIEHHS ILIOIIA T 3aHATHIO,
KpHBoJIHHeitHON Tpamerm - BHIIOJTHEHHE
" IpyIHe 341444, HA3 - KOHCYJIBTALMH 110
[IPUBOJMIIHE K IOHATHIO «Onpegenernbii | pemenuro HJ13,
OIIPEJIEICHHOTO HHTETPAl H eI - nposepka M/13,
HHTEIpala. Dopmyna HIPHITOKESHHSY, - IpoBepKa OIMK-1.1
I‘IbIC?:TOHﬂ-ﬂEHOHHLIﬂ. 3 631 3 - KO‘HCITIJEKTEI OITK-12 ’
CpoifcTBa  ollpe IeJICHHOTO CaMOCTOATEIBHOE «CpolicTBa Ol1K-13
HHTErpala. H3yUCHHUC HecoOCTBEHHBIX N
CymecTBoBaHHE IUTEPATYPbI: HHTETPAIIOB.
HepBooOpasHoii KOHCIEKT IIpusnaxu
HeNpepEIBHON  (DYHKITHH. «CpoticTBa CXOAUMOCTH»
3ameHa IepeMeHHOM n HecoOCTBEHHBIX
HHTEIPHPOBaHUE 110 HHTEIPalloB.
yacTaM.  HecoOcrBeHHBIE lIpu3naku
unrerpansl. [Ipusnaxu CXOTIMOCTI
Hroro mo pazneny 7 14/6H1 8
5. DileMeHTHl  BeKTOpHOH
anredppl H  aHAIUTHYeCKol
TeOMeTpHH
- HOA'OTOBKA K
5.1 [llomarue Bekropa. HPAKTIFICCKOMY IIpoBepka
CkaluslpHOe, BEKTOpHOE H JATIATHIO, MH/IMBUY aJIbHBIX OIIK-1.1,
- BeimontHeHue PI'P - -
CMEIIaHHOE TIPOH3BE/ICHHE 1 2/1H 1 38 JIAHHIH, OIIK-1.2,
BekTopoB. llpumenenue x «BCKTOPHHH KOHCYJILTAIMHY 0 OlIK-1.3
BEITHCIIEHHSM. aaredpa u peﬁeHmo PTP
AHAIHTHIECKas
TeOMETPHS?
- HOAIOTOBKA K
LIPAKTHIECKOMY
3AHSITHIO,
- BeimontHeHue PI'P
52 AHanuTHyecKas «BexkropHag IIpoBepka
FeOMETPHS Ha IUIOCKOCTH. anredpa u HHJUBHyallbHBIX OIIK-1.1,
AnanuTHyeckas 4 83U 4 aHaTUTHIECKad 3aTaHAH, OITK-1.2,
TeOMeTpHS B TEOMETPHS» KOHCYNLTAIHH TI0 OIMK-1.3
HIPOCTPAHCTEE. - COCTABIICHHE pemenmto PI'P
yueOHOH KapThl 110
TeMe (KpaTkast
CHCTeMaTH3aIHsl
H3YIeHHOTO).
Hroro no pazneny 5 10/411 5
6. Knaccwdeckas — Teopus
BeposgTHOCTEH
- HOAIOTOBKA K
HPAKTHIECKOMY | KOHCYIBTUpOBAHHE | o |
6.1 JI1eMEeHTLI 5 121 5 3AHSITHIO, o perenuio PI'P, OLK-1 2’
KOMOHHATOPHKH. - - ~ |- eemmonnenwe PI'P - IpoOBepKa (-’)HK- .1' 3
«Teopus BinosHeHus PI'P ) -

BEPOATHOCTEH




6.2 Krnaccuueckoe

[IOHSITHE BEPOATHOCTH.
Criyuaiineie COOBITHSL.
T - MO/ITOTOBKA K
OCHOBHBIC HOHSITHSL.
- ~ o TIPaKTHIECKOMY )
Amnrebpa COOLITHIA. © | KOHCYIBTHPOBaHHE
3AHATHIO, iy
Knaccrueckoe, | 1o pemenuio PI'P,
- Belio1HeHHe PL'P
reoMeTpHYECKOe H - - LIpOBEepKa
o «Teopus .
CTATUCTHYECKOE BEDOSLTHOCTEH peimonenus PIP, OIK-1.1,
- ( » -
onpeIesIcHIs 6/1,6H | 3,15 P - TECTUPOBaHHE TIO OINK-1.2,
- MO/ITOTOBKA K ;
BEPOSITHOCTH. TeMe OIIK-1.3
TECTHPOBAHHIO TIO "
AKcHOMAaTHKA TEOPHH Kiaccnueckas
. TeMe
BeposarHocTeil.  Teopemnr " TeOpHs
) ) Knaccuueckas o
CIIOKEHHS H YMHOKCHHSL. BeposTHOCTEH
y TEOPHS

YeinoBHas — BEpOATHOCTS. P o

) . BeposSTHOCTEH
Dopmyna MOTHOH
BeposTHOCTH U opMylia
Baifeca. Cxema beprymn,
Hroro mo pazneny 5 10/3,6M | 5,15
Hroro za cemectp 34/13.6H] 18,15 DK3aMEH

- 70/13.6 -

Hroro o gucimiuinne 35 7 169.25 JK3aMeH

H




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

1. TpamuumonHele oOpaszoBaTenbHble TeXHOJOrHH. OpraHuszanus 00pa30BaTENBHOTO
mpolecca, TPEANONaracT MNPsIMyK TPAHCTALMIO 3HAHMH OT TPEnofaBaTeNs K CTYICHTY
(ﬂpeHMyLLleCTBeHHO Ha OCHOBE O6BHCHHTeHbHO—HHHlOCTpaTHBHle METOO0B O6y"IeHPIﬂ).
YueOHasi 1eATelbHOCTb CTYAEHTa HOCHT B TaKMX YCIIOBUSX, KaK MPaBHIIO, PENpoayKTHBHBIH
XapakTep.

@DopMbI y4eOHBIX 3aHATHIA:

- uHpOpPMALIMOHHAS JIEKLUMSA — TMOCIENOBATEIbHOE M3JIOKEHHE Marephaia B
OUCLMTUTMHAPHOMH JIOTHKE, OCYIIECTBIIAEMOE TIPEHMYIIECTBEHHO BepOabHBIMU CPEICTBAMH.

- HpaKTHLleCKOG 3aHATHE, ITOCBALLCHHOE OCBOCHHUIO KOHerTHbIX yMeHHFI H HABBLIKOB I10
MPeIJIOKEHHOMY allTOPHUTMY.

2. TexHonoruu mnpoekTHOro obydenus. OOpas3oBaTenbHbI MNPOLECC NOCTPOEH B
COOTBETCTBUHM C AJTOPUTMOM MO3TAIHOTO pelieHus MpodNeMHON 3a7ayd WM BBIMOJHEHHUS
yueOHoro 3amanus. [IpoekT mpeanonaraeT COBMECTHYIO Y4eOHO-TTO3HABATEIBHYIO IEATEIbHOCTD
TPYIIIBI CTYACHTOB, HAMPABICHHYIO Ha BbIPAOOTKY KOHLEMIHMH, YCTAHOBJICHUE LIETeH U 3aaad,
(GOPMYJIMPOBKY OKHIAEMbIX pPe3yJILTATOB, OMNpe[esieHHue MNPUHLMIIOB U METOIAMK peLieHus
IMOCTAaBJICHHbLIX 3aaay, HHaHHpOBaHHe X0onoa pa60Tbl, IMOUCK ,HOCTyl_leIX H ONOTHMAaJIbHBIX
PECYpPCOB, MO3TANHYK peaM3alui0 maHa padoTbl, MPE3eHTALUIO PEe3yJbTaTOB padoThl, UX
ocMbiciieHHe U peduiekcuto, IIpumMeHsieTcs B OCHOBHOM JUIs MepeXoaa KOMMETeHIUH HA YPOBEHb
BITATICHHA.

OCHOBHBIE TUITBI TPHMEHAEMBIX HAMH B 00Pa30BaTe/IbHOMH NEATEIbHOCTH MPOEKTOB:

HccnenoBatensCckuil  NpoekT — CTpykrypa mpubnmkeHa k Gopmaty HAy4HOro
MCCJIEIOBAHUS (OKA3aTeNIbCTBO AKTYaJIbHOCTH TEMBI, ONpelelieHHe Hay4dHOH IpoOieMsl,
npeamera M 00bEKTa HMCCAENOBAHMS, LeNed W 3a1a4, METOAOB, HCTOYHUKOB, BbIIBHXKEHUE
rUnoTe3bl, 0000IIeHHe Pe3ysbTAaTOB, BBIBOABI, 0DO3HA4Y€HHE HOBBIX Npodiem). Pesymbratom
ABJIsIETCS yueOHas KapTa 1o MOIYJIH0 Hateil 00pa3oBaTeIbHOM MPOrpPaMMBL.

TBOpueCKHil MOPOEKT, NPEANONArardIliil B OTIWYHE OT TMPEABIAYIIEro, KOHCUHBIN
MPOAYKT B CICOYIOLINX BAPHAHTAX — ra3era K UCTOPHYECKH 3HAUHMOMY «MaTEMaTHUYECKOMY»
coOpITHIO (npa3anuk uncna «[Iu» u T.I.); «MaTeMaTH4YecKas» OTKPbITKA (CBOero pona y4yeOHas
KapTa, TOJbKO HehopMaIbHO, KpacoyHO oopMiIeHHas; BUACOPONHK « S Hayuy Bac pewarb ... » 1
T.IL

WudopMaMOHHBIH TPOEKT — y4eOHO-TIO3HABATENbHAS [EATeNBHOCTH C  SIPKO
BBIPAKEHHON IBPUCTHYECKOH HAMPABJIEHHOCTHIO (MOKMCK, OTOOP U cucTeMaTH3auus HHPOpMALIUK
0 KakoM-TO 00beKTe, 03HAKOMJIEHUE YHACTHHUKOB MPOEKTa ¢ 3TOH MH(pOpMaLHMei, ee aHaIN3 1
000011IeHHe U, HAKOHEII, TIPE3EHTAIHS O MPAKTHYECKOMY MPHIIOKEHHFO).

4. UudopmMallMOHHO-KOMMYHHKaLIMOHHbIe 00pa3oBaTenbHble TeXHONOrHU. OpraHuzanus
00pa3oBaTeILHOrO IMpolecca ¢ MPUMEHEHHEM CIEeUaTH3HPOBAHHBIX IIPOrPAMMHBIX Cpel U
TEeXHHYECKHX Ccpeacts padoTel ¢ uHpopManued (MHOOPMALMOHHYIO CpeAy YHHBEpCHTETa
MOOJYC MOODLE).

6 YueOHo-MeToaHUecKoe oDecneueHne CAMOCTOATEIbHOH PadoThl 00yUaro X CA
IIpencraBneHo B IpuiIOkKeHUH 1.

7 OueHovHbIe cpeaCTBA 1S IPOBEAeHHS IPOMEKYTOUHOH ATTecTALHH
IIpencraBneHbl B NPUIOKEHUH 2.

8 YueOHo-MeTOAHYECKOE H HH(POPMALNOHHOE 00ecneYeHne THCHILTHHBI (MOY.J151)
a) OcHoBHAs THTEpaTYypAa:
1. IlTunaues, B. C. Beicinas matematuka : yuebuuk / B.C. lllunaues. — Mocksa :



HH®PA-M, 2019. — 479 c. — (Bricuiee obpasosanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2, - Teker : 3JEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (nata obpawenus: 11.05.2021). — Pexxum nocryna:
IO TIOAATTHACKE.

2. Marematuka : yueObnoe nocodue / 0. M. [lanunos, JI. H. XKypGenxko, I'. A. HukoHoBa
[u np.] ; noxn pen. JI. H. XKypGenko, I'. A. Hukonosoit. — Mocksa : MTHO®PA-M, 2019. — 496 c.
— (Briciiee oOpasosanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 271€KTPOHHBII. -
URL: https://znanium .com/catalog/product/989799 (nara oOpawenus: 11.05.2021). — Pexum
AOCTYTA; MO MOAMHCKE.

0) lonoJIHHTE/IbHAS JINTepaTypa:

1. Marematuka B mpumMepax M 3amavax @ yued. mocobue / O.M. Mertsapesa, JIL.H.
Kypbenko, I A. Hukonosa, H.B. Hukonosa, C . H. Hypuesa. — Mocksa : HHOPA-M, 2019, —
372 ¢. — (Bbicuiee obpasosanue: bakanaspuar). - ISBN 978-5-16-011256-5. - Tekcr :
anektponHbiii. - URL: https://znanium.com/catalog/product/989802 (nata oOpawenus:
11.05.2021). — Pexxum noctyna; no nojarnucke.

2. @uxtenronbl, [. M. OCHOBBI MaTeMaTH4ECKOrO aHamu3a ; yuebHuk : B 2 yactax /. M.
Ouxrtenronbl. — 11-e u3m., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Yacts 1 — 2019, —
444 ¢. — ISBN 978-5-8114-0190-1. — Texkct : snextponHbii // JlaHe : 31meKTpOHHO-
Ooubnuoreuynas cucrema. — URL: https://elanbook.com/book/112051 (nara obpaienus:
11.05.2021). — Pexxum noctyna: ajist aBTOPU3. MOJIb30BaTENEH.

3. @uxtenronsil, I'. M. OCHOBBI MaTEMATUYECKOTO aHAMK3a | yueOHUK ; B 2 yacTsax /. M.,
®uxrtenronsl, — 10-e u3n,, crep. — Cankr-IlerepOypr : Jlaus, [0. r.]. — Yacts 2 — 2019, —
464 ¢. — ISBN 978-5-8114-0191-8. — Texkct : snektponHbii // Jlave : 31meKTpOHHO-
oubmoreunas cuctema. — URL: https://e.lanbook.com/book/115730 (nmata oOpaimeHus:
11.05.2021). — Pexxum noctyna: ajist aBTOPU3. MOJIb30BaTENEH.

4. Munayes, B. C. 3apgaunuk no Beicuiell maremartuke . yuebnoe nocodbue / B. C.
Mlunmawes. — 10-e wusm., crep. — Mockea : UHOPA-M, 2020. — 304 ¢. — (Bricmee
obpaszopanmue). - ISBN 978-5-16-010071-5. - Tekct : oanekrponuerii. - URL:
https://znanium.com/catalog/product/1042456 (nara oOpawenus: 11.05.2021). — Pexum

TINCTVTTIA TIO TINTITTACK &

B) MeToan4uecKkHe yKa3aHHsI:

1. I'pauesa, JLA. DneMeHTh! TuHEHHOH anredpel, BEKTOPHOH anreOpbl U aHATUTHYECKOH
reomeTpun: YueOHoe nmocodue. - Maruutoropck: 'OV BIIO «MI'TY um. I' M. HocoBa», 2010 —
63c.

2. Makcumenko, M. A. CoObiTHs 1 BeposiTHOCTE. HacTh 2: Meroa. ykas. - MarHHTOTOpCK:
oy BITO «MI'TY um. I'' 1. Hocosa», 2010. — 25 ¢.

r) llporpammHuoe obecneuenne 1 HHTepHeT-pecypcesbl:

IlporpammHoe odecneyienue

Haumenosanue 110 Ne norosopa Cpoxk AelcTBUS THLIEH3UH
MS Office 2007 |\ 135 o1 17092007 GecepouHo
Professional

7Zip cB0OOIHO pacnpocTpansemoe [10 OeCCPOUHO
bpaysep Yandex [cBobomHO pacnpoctpansiemoe [10 OeccpovHO

MS Office 2003 |\ 135 41 17.09.2007 GeccpoUHO
Professional




HpO(l)eCCHOHﬂJleble 0a3bl JAHHBIX U Ile('l)OpMalllflOHHble CNIpaBOYHbIC CHCTEMbI

HassaHue kypca Cchblika
[Nouckosasi cucrema Axanemust Google URL: https://scholar google.ru/
(Google Scholar)

HammonaneHas HH(POPMAITHOHHO-

aHajquTHuUecKas cucrema — Poccuiickuii|URL: https://elibrary.ru/project risc.asp
HHICKC HAy4YHOI'O LHUTHPOBAHHWA

DNeKTpOHHbIE pecypcbl OubnIHOTEKH

. : 9 —
MITY mv. T 1. Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru

Mexnynaponnas  pedeparuBHas u

- |http://scopus.com
MIOJIHOTEKCTOBAsi __crpaBouHasi _ Oasa

Mesxknynaponnas pedeparusnas 0Oasa
JIJAHHBIX TI0 YHUCTOW W TNPUKJIATHON

http://zbmath.org/

9 MaTepuaibHO-TEXHHYECKOe o0ecneyeHre THCHUILIHHBI (MOIYJIs)

MatepualbHO-TEXHHUECKOE 00eCTIeYeHUE AUCLIUIUIMHBI BKITFOUAET:

MarepuanbHO-TeXHUYeCKOe 00ecredeHne TUCLIMITIIMHBI BKJIHYAET:

VueOHble ay IMTOPUHU JUTs POBEIEHHS 3aHATHI JIEKLIMOHHOIO TUIIA.

Jlocka, MyTbTHMEIHIHBIA IPOCKTOP, SKPaH.

YueOHble ayaMTOPHH [JIs1 TIpOBEAeHHs JaOOpPaTOPHBIX 3aHATHH, TPYNNOBBIX H
WHJIMBHIYATbHBIX KOHCYJIBTALHII, TEKYILEro KOHTPOJIS U IPOMEXKYTOYHOH aTTecTaluu.

[TepconanbHbie koMibroTepsl ¢ nakeroM MS Office, Boixonom B MHTEpHET 1 ¢ 1OCTYIIOM
B JIEKTPOHHYIO HH(POPMaLMOHHO-00PAa30BATENBHYIO CPENY YHUBEPCUTETA.

Kommnieke TeCTOBBIX 3ajaHUil AJs MPOBEAEHUs PYOEKHOrO M MPOMEKYTOUHOrO
KOHTPOJIAL.

[Tomernenus 1t CAMOCTOATENBHOMH paboThl 00YYAFOIIIHXCAL.

[TepconanbHbie koMibroTepsl ¢ nakeroM MS Office, Boixonom B MHTEpHET 1 ¢ 1OCTYIIOM
B 2JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeNbHYIO CPey YHUBEPCUTETA.

[ToMewenuss s XpaHeHUss W NPOPUIAKTHYECKOro  ODCHyKHUBaHUS — y4eDHOro
obopymoBaHus.

[kadsr ans xpanenusi y4eOHO-METOAMHYECKOM JOKYMEHTALKH, yueOHOro 00opynoBaHus
1 yueOHO-HAMISAHBIX TTOCOOMIA.



IIpumepnsie ayoumopuste koumpoiastsie pasomest (AKP):

AKP Nel «Mampuuysi. Onpedenrumenu. CJIAY. Ananumuueckan zeomempusy»

1. DBpMHCIHTH OTPEICTHTETH:

1 301
5 —-2. =
; 0) )
3 22‘ -1 2 2

3 =25

X +3x,+x,=0
2.  Pemmts cucremy ypasHeHuil metogom Kpamepa: ) _ X +2x, +2x, = -3

3x, - 2x,+5x, =2

3. JlaHbl MATPHIBI A= [_] 2 ] uB= [5 - 2J . Haiimare marpuuy A - B
7 -3 3 2

4. Jamsrouxn A(-1,-1;0), B(3;1:6), C(0;1;2), D(6:4;7). Haiizure:
a) KOOPJAHHATHI BEKTOPOB (TA' H @;
6) cramaproe npomssencane (A - CB myron mexay sexropavu CA u CB;

B) BEKTOPHOE NIPOH3BEICHHE B_D' X C_'l.);
r) 06néM mapavuas ABCD
¢) ypasrenne npamoit AC

AKP No2 «llpedensiy
1. Beiuneaute npenesnsr;

. x +3x7+2 . —7)(x=3)(x— .

I fm 22X X 3. fim YDA 4) 5 lim 8%
2 x" —x—-6 noe o S5xT —x" 411 > 2(x+2)

1.4 1

2. Im(l1—4x)3 4. lirr}] xctgsx 6. Im 31

x—0 x—> x—1-0

2. MccnenoBath Ha HENPEPBIBHOCTE (PYHKITHIO

f(X)—{

X—3ecnu x<0

5% ecm x>0

AKP Ne3 «lpouseoonan»
1. Hafigute nmepByro MPOM3BOAHYK OT (PYHKIIHIL:

2 {x\/l—ZSI ) y=X-C0s3x, ) y=X T2 500 13

y =arccosst + 7, X +2x+1

n Y= 57 2arctg(4x2 + 3x).

2. CocraBbTe ypaBHEHHs KacaTelbHOM K kpuoit XV =4 Brouke X, =1 .

3. Beraucaute npubnukeHHo V = Vxt +38 mpu X = 1,09

. cosdx—1
4. Breraucnurte npeaen no npasuiny Jlonuraus hmD (4—2
X—» X
e — 1)

AKP Ne5 «Cayuaitnsie cobsimus»

Hpunoocenue 1



[\

W

wn

ITo mumenu npousBoxurcst Tpu BeICTpena. Paccmarpusarotcst coOwitusi A, B, C — monananue npu

MepBOM, BTOPOM U TPETheM BbICTpenax. UTo 03HauaroT coObITHS A+B+C,AB+Cy

B ypue 12 mapos. Cpenu >1ux 1mapoB 3 Oenbix U 9 uepHbix. KakoBa BepOSTHOCTH TOrO, YTO Hayaady
BBIHYTBIH LIap OKaxKeTCsi OebiM?

B pagnoctynun Tpu mukpodona. s Kakaoro u3 nepBbIX ABYX MHUKPO(OHOB BEPOSTHOCTH TOTO, UTO OH
BKJIFOUEH B JaHHbIA MOMEHT, paBHa 0,45, a nys Tperbero — 0,9. HaliTu BEpOATHOCTb TOTO, YTO B JTAHHBIN
MOMEHT BKJIFOYEHbI 2 MUKPO(OHa.

B nponaxke umerorcst Oenble M KOpUYHEBbIE siiilla B COOTHOLIeHUHW 2:3, mpuyeMm npousBonctso 60%
Oenbix u 71% KOPUYHEBBIX SUL] JATUPYETCS JHEM, MPEAIIECTBYOLUINM IHIO MPOJAXKH, a OCTAIbHbIE siiLa
naTupyroTcs Oonee paHHMMH uuciamu. [lokymatenb 3aka3blBaeT sila, JaTHPyEeMble THEM,
NPEAIIECTBYIOIMM JIHIO MPOJAXKH, HE3aBUCHMMO OT MX LBeTa. KakoBa BEpPOATHOCTH TOrO, 4YTO €My
MPOAANYT PEIIEeTKY OeNbIX siuil?

. IlpubGop cOCTOMT M3 MATH Y3JIOB, KAKABI W3 KOTOPBIX MOJKET BBIHTH W3 CTPOsi B TE€UYEHHE roja C

&

(9]

(o8]

—

BeposaTHOCTHIO 0, 1. KakoBa BEpOSITHOCTb TOTrO, UTO B T€UEHHE I'OJia BBIIAYT U3 CTPOsi POBHO 2 y351a?

Ilpumepnsie unousudyaivnsie domaminue 3aoanusn (U/3):
HJI3 Nel «Mampuupt. Onpederumenu. CJIAY»

3aoanue opopmieno ¢ eude uHmMepaKmMueHoz0 mecma 6 ROCOOUU

Anucumos, A. JI., bonnapenko T.A., Kamenesa I'.A. Matpuuel. Onpenenurenu. Cuctembl JTHHEHHbIX
anreOpanvyecknx ypaBHEHH [DnekTpoHHbIH pecypc] | yuebHoe mocodue / MI'TY. - MarHuToropek :
MI'TYV, 2017. - 1 sanexrpon. ont. auck (CD-ROM). - 936YP. - ISBN 978-5-9967-1000-3

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

HJ[3 No2 «Ilpumenenue npou36o0Hoil 015 UCCICO06AHUSA (PYHKYUIL)

Haiiiure MpOMeKyTKH MOHOTOHHOCTH H SKCTPEMyMbI QYHKLIMH - 5% .
T xr+9
ITocrpoiite rpadguk GyHKLIHUU C TOMOLIBIO TPOU3BOAHON NEPBOTO MOPsiAKA y=—x> —3x> +9x +11.

Haiinure mpoMesKyTKH BBIMYKJIOCTH, BOTHYTOCTU M TOUKH neperunda QyHKIMU y=2x —33/x? .

3
HaiinuTe acuMnTOTBI U MOCTPOiiTE CXxeMaTHuHO rpaduk QyHKIHUN 3 =

(x+1)°
2
TIpoBeuTe MONHOE UCCIenOBaHNMe BYHKIH i TOCTpoiiTe rpaduk , - ¥ ~3¥+3
’ x—1
[IpoBenure nonaHOe HccaenoBaHne (PyHKUUHU U IOCTPOiiTe rpaduk
_hx
e
Haiinure HauGosnbliee 1 HaMMeHblIee 3HaYeHUs! QYHKUUH ,_g., 4 |5 Ha OTpeske [1 }
; =

2

HJ3 Ne3 «Heonpedenennsiit unmezpai»

Boerancante HeonpeneneHHbIE HHTErPaIbl
3
L e x\/; +1 2 J‘ 2 =i l dx
3Wx 5 3+x° 24x2-3

3
3 4 4.J-crgx 6'x

4 )
. sin~ x
2-Tx sin(z_x—]j
D

S.Ix(3x2+1)4dx 6.I bl

T
X" +2x+10



7. IVl—e"e’cdx

3 J' 4x+3 ’
(x—2)°

10. J’ii
x(x”+1)

dx dx
H '[\/;+3\/;+2V;’ > '[—

cosxsin’ x’
13

0. J‘xe_%ix,

dx
'[(Jc+1)\!x2 +2x—1.

HJ/[3 Ned «Onpeodenennstit uHRmMeZPal U €20 NPUI0ICEHU)
2 ] ¥ d
1. j(x2+x—4)dx_ 2. jlnsin xdx
1 2

2. Beruucnuts nowanb GUrypsl, OrpaHUYeHHOH JIMHUAMU
1) 3x—y=4, y* =6x

2) r=cos2gp, Osqpég
x =2cos{,
3) { . y=3(y=3).
y=6sinf;
3. BBIMUCAUTB AJIMHY 1YTH KPUBOH, 3a1aHHOI YPaBHEHHEM
1) y=hx, NEESTE
2) p=3e"", -7/2<p<x/2
3) x=e'(cost +sin 1), r/2<t<r.
x =e'(cost —sin 1),

4. BoiuucIuTh 00beM Teja, 00pa3s0BaHHOrO BpaleHueM BOKpYr ocu Oy GUrypbl, OrpaHUYeHHON
rpadukamu GpyHknuit x =3—y°, x =y +1

IIpumepusie eapuanmot pacuemno-zpagpuueckux pavom (PI'P):
PI'P Nel « Ilpeoen. Henpepoienocmo»

6. Haiinute npenenb! ¢yHKIHIA:

1) fim x(x” +2x—1)

_ 2 -
. 2)lm (x 22(): +2x+2) 3 im 25—« :
X0 x—1 X2 X" —5x+6 1384 x
. X p 8+15x
in = In(1+4x) (3 1 . (Sx-1
4y . s ; 5) lim - ;. 6) m .
)Eﬁ%—x ) i x—4  x*-16 )ch 5x+6
x-arcltg—

7. Uccnenyiite GyHKUHIO Ha HETIPEPBIBHOCTD, BBIICHUTE XapaKTep TOYEK pa3pbiBa, CENAiTe UepTek
rpaduka QyHKUHH

, x<l,
x—1

(x-1)?, 1<x<3,
4

) f(x)=8, 2) f(x)=

. x>3.




PI'P Ne2 «Ilpouszeoonas. Betuucienue»

1. Hatiti mpousBoansie u muddepeHIHans mepBoro nopsaka
Tcos x
) y= ,
Sx+1
2) y=(2+5x)" —3cosTx,

7
3) y:§—4x-arcsinx,

4) y=(cosx)*®".
2. HaiiTu npou3BOAHYI0 QYHKLIMH, 3aAaHHONH HESBHO e’ =5xe" =2xy+11=0.
. . x=3cost -5
3 Haiitu mpon3BoaHyo HyHKIINK, 3a0aHHOH MapaMeTPHYECKH ’
y=4+5.
4. HaiiTi npou3BOJHbIE NePBOro nopsjaka GyHKIuu y= x’e”

PI'P Ne3 «IIpouseoonan evicuiux nopaokos. Ilpunrosicenun npouseoonoi»

=3t-r’°
1. Haiigure & H d—f pyHkLMii: a) * ’
dx dx y=3t"

Py
4

6) y=5"".

2. a) Hanuwure ypaBHeHue kacatenbHoll k mapabone V=X —4x+2 B touke ¢ abeuuccoit x, =0.

IlocTpoiiTe rpadguk 1 KacaTenbHYIO.
6) Hanumure ypaBHeHHe KacaTelbHOH K kpuBoi x° + y° —4x+2) —164=0 B ee Touke C KOOPAUHATAMHU
(7; 11). IlocTpoiiTe KPUBYIO U €€ KacaTelbHYIO.

3. Halinure HauOOJIbIIee U HAMMEHbIIIee 3HAUCHHS (bYHKI_II/II/I Ha 3aIaHHOM OTPE3KE

f(x)=2x"—6x*—18x+7 xel-2;2].
4. Uccnenyiire QyHKUMIO ) = %XS —2x” Ha YKCTPEMYM U MOCTPOHTE €€ CXeMATHYECKHIi rpaduK.

(x—1)°

5. IIposenuTe nonHOE UCCIEOBAHUE H MOCTpoiiTe rpaduk QyHKIMH Y = =
6. Beruucnure npenensl, MCnonb3ys npasuno Jlonurans:
2x —8x* +13x—10
=2 xt—2x? +3x—6
0) lim x-ln(ex —l)_
x—>+0

7. 3aBHCHMOCTh nyTH OT BpPEMCHH IIPpH HpHMOJ’IHHCfIHOM ABMJKCHHM TOYKH 3a44€TCA YPaBHCHHEM

1
s :513 +2¢* -3, rme s — OyTh B M, a | — BpeMsl B C. BbIUHMCINTE ee CKOPOCTb H YCKOPEHHE B MOMEHT

BpeMeHH [ = 4cC .

PI'P No4 « Hacmuote npouseoounste



1. HaiiTi obnactb onpenenenust yHKUHH Z =

111(1—){2 —yz)

T

2. HafiTi 3Ha4eHMs YaCTHBIX MPOM3BOAHBIX (PYHKIMI B 3a1aHHOM TOYKE:

A)z= o (1) B) z=In (Vx +y) (11).

22

- o u .
3. Haiitn = eCIIH u =Xy +sin( x+ ¥).

4. BeruucnuTb NpuOIHIKEHHO -JS-(:‘O’UZ +2,03" .

1.

PI'P Ne8 «Teopus eeposamnocmeil»

IIponsBoauTcs 5 BBICTPEIIOB IO pe3epByapy € FOPHOYUM, IPUYEM pe3epByap Mocie NepBoro nonagaHus
B HETO BOCILIAMEHSAETCA, a MOC/IE€ BTOPOro MOMNaJaHus B HErO — B3pbIBaeTCA. BepoaTHOCTE nonaganus B
pesepByap npu kaxaoM BeicTpene pasHa 0,3. HaliTu BepOsSTHOCTB TOro, 4TO pesepryap Oyaer
MOZIOMCKEH, HO HE B30PBETCS.

B cembe Tpoe aereii: 2 manbunka U 1eBouka. Jletn urpatot Ha KyxHe. BeposTHOCTb TOTO, 4TO
MaJIbuUKH pa3oObI0T rocy 1y coorsercTBeHHo papua 0,7 u 0,8, a nust nesouku — 0,4. Haiitu
BEPOSTHOCTB TOTO, YTO Nocyaa OyaeT pazOura.

Cama momnamaet B MHIIEHB TIPH OHOM BBICTpENe ¢ BeposaTHOCTHIO 0,8, Mamma — ¢ BeposiTHocTRIO 0,7, @
[Tama — ¢ BepoaTHOcTIO 0,75. Cama BeicTpenun 2 paza, Mama — 3 pasa, [lama — 1 paz, mocne dero B
MHLIEHH ObL10 00HAapyKEeHO O/IHO oTBepcTHe. KakoBa BepOsATHOCTD TOr0, YTO B MUILEHb nonana Mama?

Pa3pbIB CBsI3M MPOUCXOAUT B OIHOM M3 3BeHbeB TeseoHHOro kadens. MOHTEpP MocienoBaTelbHO
NpoBepsieT 3BeHbs, OOHapykUBas MecTo paszpbiBa. COCTABUTH P/l pachpeneNieHns: Yucia
00CIeIOBaHHBIX 3BEHBEB, €CJIH BEPOSTHOCTh PA3pbIBa /Ui KAXKAOrO 3BEHA MOCTOSIHHA M PaBHA P.



HNPUWIOKEHUE 2

OueHo4HbIE CpeaAcCTBa AJIA NPOBCACHHSA npomemy'roqﬂoﬁ ATTECTALIHH

a) [Lnanupyemsle pe3yabTaTbl 00y4eHHsI H OLICHOYHbIE CPeACTBA [JIs1 IPOBeAeHHs

NPOME’KYTOYHOH ATTECTALHM:

Kon
HMHIMKaTOpa

HNunuxarop
JOCTHIKEHUS

KOMIIETEHUIUH

OueHounele cpencTsa

OIIK-1 - CnocobeH petaTtk 3a1a4u NpoheCCHOHANBHOM ASITEbHOCTH, MPUMEHSIS METO/IbI
MOJIEJIMPOBAHUS, MATEMATHYECKOIO aHAIN3a, €CTECTBEHHOHAYYHbIE U OOLIEHHKEHEePHbIE 3HAHUS

OIIK-1.1

Hcnonszyer
€CTEeCTBCHHOHAyYHbIE
3aKOHbI H HpPIHLlPIHbI
MpU pelieHnH

INPaKTHYECKHUX 3a4a4

Teopernyeckue BONPOCHI IK3AMEHOB

1 Kypc 3uMHAA ceccust (IK3aMeH)

[¥8]

S e

10.
11.

12.

13.

16.

17.
18.

Martpuubl U aefictBus Haa HUMH, CBOHCTBA NMENHCTBUIA
HaJ MaTpHUIIAMH.

Onpenenurenn 1 u I nopsinkos. Onpenenurenu »
MOPSIIKA U UX CBOMCTBA.

CucreMpl JHUHEHHBIX anredpandeckKux ypaBHEHHI
(CJIAY) 1 ux 3anuch B MATPUYHOM BHE.

OOparHas MaTpuLa U ee BbIYUCIIeHHE.

Pewenust CJIAY mMaTpuyHbIM METOIOM,

®opmynst Kpamepa

. Ilpenen dyukuuu B Touke. Ilpenen GyHkumuu B

HeckoneunocTH. OTHOCTOPOHHUE MPEIEITBI.
beckoneuno Manble 1 OeckoHeuHO Oonbline QyHKINH,
cBsA3b Mexkay HUMH. CBoiicTBa OECKOHEUHO MasbIX
(hyHKIHI.

Teopemel o npenenax. PackpeiTHe HEONIPeNEIeHHOCTEH.
3amMeydarenbHbIe MPEIebl.

CpaBHenue OeCKOHEYHO MAJIBIX PYHKLIMH,
JKBUBAJIEHTHbIE OECKOHEUHO MaJible PYHKLUUH U
OCHOBHBIE TeopeMsbl 0 HUX. [IpumeHeHue
BBIYMCJIEHHIO MPEIENIOB.

HemnpepriBHOCTb GYHKUNH B TOUKe. TOUKH pa3pbiBa U
UX KIacCH(UKALHS.

Ilpoussonnas PyHKUMH, €€ reOMETPUYECKHI 1
(hu3MYEeCKHii CMBICI.

. YpaBHEHUs KacaTenbHOI U HOPMANU K KPHBOI.

HuddeperunpyemMocTs QyHKIHH B TOUKE.

.HpOH3BO,E[HaH CYMMEI, Pa3HOCTH, ITPOU3BCOCHHS,

yacTHOTO pyHKUMHA. [Ipor3BogHas CIOKHON 1
o0paTHOH PyHKLHH.

HuddepeHunpoBanne HEBHBIX U NAPAMETPHUECKH
3anaHHbIX QyHkumil. Jlorapudmuyeckoe
nuddepeHtmpoBanue.

IIponsBoaHbIe BEICIINX MOPSAAKOB.

HAudpdeperunan pynxumuu. I'eomMeTpudeckuii CMbICI
nudPepertmana. OCHOBHBIE TEOPEMBI O
nruddeperimanax.
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TOCTHKECHUS

KOMIIETEHUIUH

O1ueHOYHBIE CpeCTBa

19.Ilpumenenue nuddeperunana Kk npudIMKEHHbIM
BBIYUCJIEHHUSAM.

20. OcHOBHbIE TeOpeMbl AupdepeHINaTbHOrO HCHUCIEHHS:
Ponns, Jlarpanxa u Kommu.

21.Ilpasuno Jlonurans.

22. Y ci0oBUst MOHOTOHHOCTH (DYHKLUH. DKCTpeMyMbl
¢byukuuii. Heobxoaumoe 1 10CTaTOUHOE YCIOBUS
JKCTpeMyMa (PYyHKLIMH,

23. Haubonbuiee 1 HaMMeHblIee 3HaYeHUs1 (PYHKLIMHU Ha
OTpe3Ke.

24. Bemnyknocts rpaduka dyskmmm. Toukn neperuda.
Heobxonumoe 1 10cTaTO4HOE YCIOBUS TOUEK
neperuda.

25, AcuMnToThl rpadguka QyHKUNH,

1 Kypc J1ieTHsAsA ceccust (IK3amMeH)
1. CkanspHoe IpOHM3BENEHHME IBYX BEKTOPOB U €ro

CBOJCTBA.

2. BekropHOe npou3BeNeHHE JBYX BEKTOPOB M €ro
CBOMCTBA.

3. CMmelIaHHOe TPOM3BENECHHE TPEX BEKTOPOB U  €ro
CBOMCTBA.

4. OcHoBHas unes aHAJTUTHYECKOH reOMETPHH,

NPUMEHEHHE BEKTOPHBIX IIPOHU3BEICHUI.

ITpsimass Ha MaOCKOCTH. PasnuuHble BHAbI YpaBHEHWH

MpsAAMON Ha MIOCKOCTH.

6. Yron mexay NpsAMbIMH Ha IUIOCKOCTH. PaccTosiHue ot
TOYKH 10 IPSAMOI1 Ha MIOCKOCTH.

7. Ilnockocte B mpocTtpaHcTee. Pasznuubble  BHAbI
YPaBHEHMI MJIOCKOCTH B MPOCTPAHCTBE.

8. Yrom Mexay IIocKocTsMH. PacCcTossHHE OT TOYKH 0
TMJIOCKOCTH.

9. Ilpsimas B mpocTpaHcTBe. PasnuuHble BUABI YpaBHEHHIT
PsIMOI B IIPOCTPAHCTBE.

10. B3aumMHOe pacnonokeHue IIIOCKOCTH M MPsSMONH B
NPOCTPAHCTBE.

11. IleppooOpasznas. HeonpeneneHHslii uHTErpanm M ero
cBoiicTa. Tabnuiia OCHOBHBIX MHTErPaJIOB.

12. OcHOBHBIE ~ METOIbl  MHTErPHPOBAHUSA.  3aMeHa
[IePEMEHHOH U HHTerpUpOBaHHE 110 YaCTAM.

13. OnpeneneHHblii UHTErpaJl Kak Mpeaesl WHTErPaIbHOMN
CYMMBI, €r0 CBOMCTBA.

14, ®opmyna Hetotona — Jleitbnuua. OcHOBHBIE CBOICTBA
OTIpefleIEHHOTO HHTErpana.

15. BeluKCIeHHE OINpEeAeNieHHOrO0 HWHTerpaja (3amMeHa
NEePEMEHHOI, MHTErpUPOBaHHE no HACTAM).
HMHTerpupoBaHue 4YETHBIX W HEYETHBIX (PYHKUMI B
CUMMETPHYHBIX Mpejaenax.

16. HecoOCTBEHHBIE MHTETPAIBI.

h
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17. T'eomerpudeckue 151 pusnueckue NPHUIIOKEHHA
ONpPENEJIEHHOIO HHTErpaa.

18. DIIeMEHTbI KOMOMHATOPUKH: MEPECTAHOBKH,
pa3MeEIEHNs, COYETaHHA.

19. OcHOBHBIE ITOHATHS TEOPHH BEPOSITHOCTEH!
MCIIbITAHHE, COOBITHE, BEPOSTHOCTL COOBITHS.

20. [Jeiictus Hax coObitusmu. Anredpa coObITHIA.

21. Teopembl CIIOKEHUS U YMHOKEHUS BEPOSTHOCTEH.

22. BeposiTHOCTB NOsiBJIEHUs XOTsI ObI OJTHOTO COOBITHS.

3. @opmyna MOJHOH BEpOATHOCTH U opmyna baiieca.

24, Cxema bepnynnm, bopmyna bepnynnn,
HauBeposiTHellee 4HUCIO NosiBIeHHH colbitus 4 B
cxeme bepuysu.

25, IIpubnuxennele Gpopmyinsl B cxeme beprynu.

OIIK-1.2

Pewaer cranpaptHble

npogeccHoHaNbHbIe
3ama4n
OPpUMECHCHUEM
00LIEHHKEHEPHBIX
3HAHUH

Cc

Hpumepnsie npakmuyeckue 300aHUA 01 IKIAMEHOB:

l. Petnntb MarpuuHoe ypasHenue X+3(A-B)=4C, rae

1 3 ‘
A: B: 3 8 (,‘: 8 6
~2 —4 -7 5 -39

2

2. PemuTh CHCTEMBI TMHEHHBIX anreOpanyecKux
ypaBHeHuii 1o ¢opmynam Kpamepa, MaTpHUHBIM METOIIOM,
metonom [aycca:

~

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

3. ,HaHbI KOOPAHHATEI BEPIIHH MHPaMHbI AiAszA“ :

4 (1;3;6), Az(z;z;])s A (*'150;])’ 4 (4;6;73)' Haiitu:

1) nnuny pebpa A‘AZ; 2) yron mexy pebpamu A4,
Ad,.
3) yron mexay pedpom 44 1 rpansio AhA: 4)

AAA.

MJIOIIAAb FPaHH 5) oObeM mupaMusIbL

4. B tpeyroavHuke ¢ BepumHamMu A(2,1), B(5,3), C(-6,5)
HAaNTH AJTMHY BBICOTHI U3 BEPIIMHBI A.

5. HanucaTh KaHOHMYECKHE U MapaMeTPUYECKHE
ypaBHEHHUs MPSAMOH, poxoasineid yepes Touku M(2,1,-
1) K(3,3,-1).

6. CocraBUTb ypaBHEHHE TUIOCKOCTH, MPOXOASLICH Hepe3
touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jlokasartb, 4TO MpsAMBIE NAPAJJIENbHBI:




Hunukarop

Kon
TOCTHKECHUS OreHOYHBIE CpENCTBa
WHIUKATOpa
KOMIICTCHLIHUH
x+y-z=0
x+2 y-1 =z

8. BeuucnuTe npeaess.

o lvdx—xt . 3x-arcsin 2x . N2x—1-4/5
a) lIm ﬁq 6) l]l’n—‘q B) ]_]]n%’\/5

x>y +3x" +2x *=0 COSX —COS™ X ¥ x-3

. d . 2
9. Haiinure o4 s Gyskiuii a) y=e* | 6)
dx
x=ctg2t,
y=In (sin 2t).
\28
10. Boramcmurs: (1-i)%.
11. Haiiti Heornpenen€HHbIil UHTErpal:
a)jsin 3x-cos Sxdx, 6) i l-cosx  B) I(2x+5)-exdx.
(x —sin x)*
V20
“ xdx
12. Beiuncauth OnpeaeneHHblil HHTerpan J' —_—
2 v xz +5
13. Haiit momanb ¢Gurypbl, OrpaHHYEHHON THHHSAMH:
2
x=4, y" =4x
14 Tlpu  pocraBke ¢ 3aBoga Ha  Oasy 1000
PanUONpPUEMHHUKOB, Y 55 BBIIUIM U3 CTpos jamnbl. Haiitu
BEPOSITHOCTb TOTO, 4TO B3SITBIM Hayga4y NpUeMHHUK Oyaer
HCIIPABHBIM.
15. IIpyHMMaeM BEPOATHOCTH POKAECHUSA MalbYUKa H
JI€BOYKH paBHbIMU. HaliTH BEpOATHOCTB TOTO, YTO CPENH
10 HOBOPOKAEHHBIX 6 OKAXKYTCSA MaJTbYHMKaAMH.
OIIK-1.3 IIpumensier Metonsl | Hpumepnsie npuriaousie 3a0aqu u 3a0anus

MOZIeTTHPOBAHUS 1
MaTeMaTH4eCKOro
aHaNM3a 1A
perueHus 3ana4
TEOPETHHYECKOro U
MPHUKIIAAHOTO
xapaxrepa

3anaua 1. [IpoBepuTs, N€KaAT U TOUKH A(l; 0 1),

. - A '), ke | . . -
8(4’ 4 6)ﬁ ('(“’ 2 “’) 51 D(] 0,141 7) B OJTHOH MJIOCKOCTH.
3agaua 2. [Ipu MOCTPOEHUH BHCAYETO MOCTA YEPE3 PEUKy
((TI/IXB,FI)) H BBIACHCHHH HAACKHOCTH COOPYKEHHA,
CTYJEHThI CTPOHOTPSA/IA CTOIKHYJIUCH C PELIEHHEM
CIenyIoue 3amayun.

Tpoc, nonBeleHHbIN 3a 1Ba KOHLIA HA OAWHAKOBOM
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BLICOTE, MMeeT hopmMy nyru napadossl. PaccTosHue Mexay
TOYKaMH KperjieHus pasHo 24 M. I'nyOuna nporuda tpoca
Ha PACCTOSHUM 3 M OT TOYKH KperieHus pasHa 40 cm.
Onpenenuts ryduHy nporuda Tpoca nocepeaHe MexIy
KPEIJIEHUAMU.

3agaua 3. Haiitu paGory cunb £ = (1:2:5)
3JIEKTPOCTATUYECKOTO MOJIS, TIO TIEPEMEICHUI0

3TIEKTPUUYECKOTO 3apsiia U3 TOUKH M, = (O’ 4 2)

M, :(4; 7, 4)_

B TOUKY

. X—COsXx

lim ———

3ananue 4. [lokaxxuTe, 4TO MpemEn *> * +C0S¥ HE MOMKET
ObITh BeIUMCIIEH 110 npasuiy Jlonurans. Haiinure ator

rnpenest Jpyrum crocoOom.

3apanme S. 3aBUCUMOCTD IyTH OT BPEMEHU NIPH

HpﬂMOJ’IHHGFIHOM ABHKCHHH TOYKH 3a4a€TCA ypaBHeHHeM
1
s :513 +2¢*> —3,rme S-TyTb B M, a f BPeMs B C.

BpruucinTe ee CKOPOCTh H YCKOPEHHE B MOMEHT BPEMEHH
t =4c.

3anaua 6. B napke atTpakiuuoHoB ropoaa N O1MH U3
OTPE3KOB TPAEKTOPUH IBIDKEHUS M10€37a B
«AMepHKaHCKHX rOpKax» MpeacTaBysierT codoi

Asm(wt+@,)

CUHYCOHUIY: s(t) = ,Tne A, pou @ —

H3BCCTHBIC YHCIIA.

OnpenenuTh yrojl HAKJIOHA K TOPH3OHTY MOCETHTENS
aTTpakiyoHa /I. B MOMEHT BpeMEHH 7| €ro ABHKEHHS T10
3TOMY OTPE3KY.

3ananue 7. [lonymaliTe, ¢ MOMOIIBIO CPEICTB KAKOTO
paszaena MaTeMaTHKH MOKHO PELINUTh CICAVIOMIYIO 3a1a4y.

«J1st yOOpKH CHera Ha yJIMIAX Topoaa UCMOIb3YHTCS
cHeroybopouHble MammuHbl. OHH paboTaKT B TCUEHHE
CBETJIOrO BPEMEHHU CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSHHOM
CKOPOCThEO YOOpKu cHera 400 (M3/q). H3meHeHne oObema
CHera, BLIMAJAIOIIEro Ha YJIULBI TOPOAa B rOPOIE B
Te4eHHE CYTOK, MOXKHO OIMUCATD




Hungukarop

Kon
IOCTHKEHHSA OueHOYHBIE CpeCTBa

HHANKaTOpa
KOMIICTCHUIHUH

ds

2 - 120 - 54,
ypasHeHnem 41 rae S(#)

3
— obbeM cHera (B M),
BbINABLIErO 3a Bpems / (B yacax), 0 27 £24. B MomeHT
Bpemenn! = 0 Ha yinuax ropoaa nexur 1000 M cHera,

Y CTaHOBUTE COOTBETCTBUE MEXKIY BpEMEHEM [ U 00BEMOM

S(2) »

CHEra, Jie)Kallero Ha yJjunax ropoaa

CocTaBbTe MaTeMaTHUECKYIO MOJIENb 3TOH 3a7auu 1
peumuTe e€.

0) Iopsigok npoBeaeHNsI NPOMEKYTOUHOH ATTECTALMH, MOKA3ATEIH H KPUTEPHH
OLEHUBAHHS

HpOMe}KyTOLIHaH arrecragusa 1o JUCLHUIIIIHMHE «MaremaTukay BKJIOUYAET TeOpeTI/I‘-IeCKl/Ie
BOIPOCHI, [TO3BOJIAIOLINE OLIEHHTh YPOBEHb YCBOEHHs O0yUaroIUMKCS 3HAHUI, U PaKTHYeCKHe
3a7laHus, BbIABIIAIOILNE CTeNeHb CPOPMUPOBAHHOCTH YMEHHUIT U BlIajeHuil, nposoaurcs B popme
sk3amena (1 u 2 cemectp).

DK3aMeH 10 AaHHOH JUCLUIUIMHE IPOBOAUTCS B YCTHOH (OpME 10 dK3aMEeHALHOHHBIM OuieTam,
KaXAblH U3 KOTOPBIX BKJIIOYAET 2 TEOPETHYECKHUX BOMPOCA U ABA MPAKTUHECKHUX 3a/IlaHUs.

Iloka3zarenn u KPHTEPHH OLUEHHBAHHA 3K3aMeEeHaA:

— Ha OLEHKY «OTJHYHO» — o0Oyvarooluiics JEeMOHCTPUPYET BBICOKHMI  YpPOBEHb
c(OPMHPOBAHHOCTH KOMIETEHLMII, BCECTOPOHHEE, CHCTEMaTHYecKoe M TyOoKoe 3HaHHe
yueOHOro Matepuana, CBOOOHO BBIMOJHAET MPAKTHYECKHE 3a7aHusA, CBODOAHO OMEpUpPYyeT
3HAHUAMH, YMEHHAMHU, IPUMEHAET UX B CUTYallUAX MOBBILIEHHOH CIIOKHOCTH.

— Ha OIEHKY «XOopomo» — OOydaromMicsS JeMOHCTPHUPYET CpPEeAHHil  ypOBEHb
c(popMHPOBAHHOCTH KOMIETEHIHH: OCHOBHBIE 3HAHHsA, YMEHHS OCBOEHBI, HO JOMyCKarOTCs
HE3HAUWTEbHbIE OLIMOKH, HETOYHOCTH, 3aTPy[HEHHs TIIpU AaHAJTMTHYECKHX OmNepanusx,

nepeHoce 3HaHWI U YMEHHI Ha HOBbIE, HECTaH1aPTHhIE CUTYALHH.

— Ha OLIEHKY «yAOBJIETBOPHTEJbLHO» — ODy4aroLHiiCs NEMOHCTPUPYET MOpPOrOBbIl ypOBEHb
chOPMHUPOBAHHOCTH KOMIIETEHLIMH: B X0/1€¢ KOHTPOJBHBIX MEPOTPHSITUI TOMYCKAOTCs OLIMOKH,
MPOSIBISAETCA OTCYTCTBHE OTIENBHBIX 3HAHMIL, YMEHWH, HABBIKOB, OOYYaKOILIHICS MCIBITHIBAET
3HAYUTEJIbHBIE 3aTPYAHEHUA MPU ONEPHUPOBAHHH 3HAHMSAMHM U YMEHHMSAMH IPHU MX MEPEHOCE HA

HOBBIE CUTYaL[UH.

— Ha OLIEHKY «HEeyI0BJIeTBOPHTEIbHO»— 00YyYarLIUICS 1eMOHCTPUPYET 3HaHus He Oonee 20%
TEOPETHUECKOTr0 MaTepuajia, OOMyCKAaeT CYIIECTBEHHbIE OMHOKH, HE MOXKET I10Ka3aTh




WHTEJUIEKTYaJIbHbIE HABBIKH PELIEHUs MPOCTHIX 33/1a4 WM HE MOKET MOKa3aTh 3HAHHUS JaKe Ha
YPOBHE BOCIIPOU3BEICHHS U O0BsICHEHUST UHPOPMALIUU.



