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Pabouas nporpavma cocrasncna Ha ociose ®I'OC BO - Gakataspuar 110 Hanpasienuio
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Penensent: %\
3aB. xaenapoit OusnKi, Kana. nej. Hayx M.b. Apkymnc




JIner akryaamzanuu padodeil mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2022 - 2023
yueOHOM roly Ha 3aceqanuu kKagenpsl [IpukinagHoil MaTeMaTuku U HHOOPMATUKA

[Iporokom or 20 . Ne

3aB. kadenpoii I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ooopenHa uist peanm3armn B 2023 - 2024
yaeOHOM rojy Ha 3aceqaHuu kageapel [IpukiagHOi MaTeMAaTHKU U HHPOPMATUKH

[Iporokomor 20 . Ne

3aB. kadenpoit I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2024 - 2025
yueOHOM roay Ha 3aceqanuu kadenpel [IpuknagHoit MaTeMaTHKU U HHPOPMATUKH

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0peHa it peanm3armu B 2025 - 2026
y4ueOHOM roay Ha 3aceqanuu Kadenpel [IpuknagHoit MaTeMaTHKU U HHPOPMATUKH

[IpoTokom oT 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Paboyas nmporpamma nepecMoTpeHa, 00CyxeHa 1 o100peHa s peanusaruu B 2026 - 2027
y4ueOHOM roay Ha 3aceqanuu kadenpel [IpuknagHoit MaTeMaTHKU U HHPOPMATUKH

[Ipotokom ot 20 . Ne

3aB. xadenpoit I0.A. Usekos




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

LenssMu ocBOEHUS TUCIUILTMHBI «MaTteMaTHKay SBISIOTCS: (OPMHPOBAHUE IIETOCTHOTO
HAay4yHOTO IIPEACTABICHUS O BBICHIEM MaTEMaTUKE W OBJAJACHHE HEOOXOIUMBIM YPOBHEM
oOmrenpodeccuoOHaTbHBIX KOMITETCHIIMN, MPEANOoJaraloniM ee MPUMEHEHHH NpU 00paboTke,
aHaJuse, cucTeMaTH3anud  WHPOpPMAlWH,  MaTeMaTHYeCKOM  MOJCIUPOBAHHUH B
po(hecCHOHATFHON IEeSITEIbHOCTH aHATUTUIECKOTO, IPOEKTHOTO, HAYYHO-HCCIIEIOBATEIBCKOTO
XapaKTePOB.

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmMsbl

Jucuunnuna MaremaTuka BXOJAUT B 00s3aTENbHYI0 YacThb Y4e€OHOro IUIaHa
00pa3oBaTebHOM IPOrpPaMMBI.

JUia  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMblI  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
cOpMUpOBaHHbBIE B PE3y/IbTaTe U3YUYECHUS Kypca MaTeMAaTUKH B 00bEME MPOrpaMMbl CPEIHEH.
LIKOJIBI.

3HaHus (YMEHMs, BIaJIEHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IMMBI JJ1s1 U3YyYEHUS] AUCIUILIINH/TIPAKTHK:

®dusuka

HauepraTenbHas reomeTpus 1 KOMIbIOTEpHAsI Tpaduka

TeopeTnueckas MEXaHUKA

DIEKTPOTEXHUKA U DJIEKTPOHHKA

Nudopmaruka

[ToaroToBka K 3a1UTe U 3aIIMTa BRITYCKHOM KBaJIM(UKALIMOHHONW pabOThI

BBenenue B HanpaBiieHue

BBenenue B cnenuaibHOCTE

JluckpeTHas MaTeMaTuKa

CrenriiaBsl MAaTEMaTHYECKUX CUCTEM

IToaroroBka K crade v cada rocyAapCTBEHHOIO HK3aMEHa

3 KomnereHuuu odyuyarierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

JUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pe3ynbTarte ocBoeHus AUCHUIUIMHBI (Moayisl) «MaTtemaTtukay oO0ydaroniuiicst JoKeH
00Ja1aTh CIeAyIOIMMI KOMIIETEHIUSIMU:

Ko nanukaTtopa NHaukaTop J0CTHKEHHUS KOMIICTCHITUN

OIIK-1 Cmocoben IIPUMCHATH C€CTCCTBCHHOHAYYHbBIC H O6H_[eI/IH)KeH€pHLIe 3HaHHUA, MCTOAbI
MAaTCEMATHYCCKOI'O aHaJIM3a U MOACJINPOBAHN B HpOd)eCCHOHaHLHOfI JCATCIIBHOCTH,

OIlK-1.1 Pemraer crangaptHble TNpod)ecCHOHANBHBIC 3aJadyd € IPUMEHEHHEM
0OIIeMH)KEHEPHBIX 3HAHUHI
OIIK-1.2 [IpuMeHsieT MeToabl MOJCTUPOBAHUS M MAaTeMAaTHYECKOTO aHajau3a s

PCIICHUA 3a/1a4 B HpOd)GCCHOHﬂJ'ILHOfI JCATCIIBHOCTH




4. CTpyKTypa, 00b€éM U coep:KaHue T CIUIIJIMHBI (MOYJIs1)
OO0mast TpyA0eMKOCTh JUCIMILTUHBI cOCTaBiseT 16 3adeTHBIX equHUI] 576 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 38,8 akaj. 4acos:
— ayuTOopHas — 32 aKaJl. 9acoB;

— BHeayuTopHas — 6,8 akaj. 9acos;

— camocTosiTenbHas padbota — 515,9 akaz. yacos;

— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— MMOATOTOBKA K dKk3ameny — 21,3 akan. gac

dopma aTTecTalluy - 3a4€ET C OLIEHKOM, SK3aMEH

AynuropHast
KOHTaKTHast pabora

dopma TeKyILEro

=N
< S
= E
E o
S B
B aKaj. 4acax 3] 1201 KOHTPOJIS
Paznen/ Tema g, (B axan. yacax) E R . P Kon
> % & | caMOCTOSATENBHOM |  yCIIeBaeMOCTH U
JIACIUTUTAHBI A £ © . | KommeTeHImu
o & paboThI MPOMEKYTOTHON
na6. | mpakr. | £ 8 ATTeCTALIIH
Jlex. = 0
3aH. | 3aH. | QO &
Paznen 1. JIuneiinas anreOpa
TloaroroBka k
MPAKTUIECKOMY
1.1 JevicTBust HaJl 3aHSTHIO. Iposepka OTK-1.1
MatpuiiamMu. OnpeaenuTenu u 1 /11 20 Beimonnenue WH/IMBU/1YaJIbHBIX OIK 1' 2’
HX CBOMCTBa WHAUBUTYaJIbHBIX 3aJaHuN '
JIOMALITHUX
1 3aJaHul
TloaroroBka k
1.2 Metoapl pelieHus CUCTEM MPAaKTUYECKOMY
JINHEHHBIX YpaBHEHUH: METOA 3aHSTHIO. [IpoBepxka
o OIIK-1.1,
o0paTHOW  MaTpuipl, IO 1 2/11 30 Beimonnenue WH/IMBUTYaJIbHBIX OIK-1.2
¢dopmynam Kpamepa, meron WH/IMBU/TYaJIbHBIX 3aJlaHuA '
l'aycca JIOMAITHUX
3aJaHUN
Wroro no pazaeny 2 321 50
Paznen 2. BekTopHas anrebpa 1 aHAIMTHYECKAst TEOMETPHS
IToaroroBska k
NPAKTHIECKOMY
3aHSATHIO.
2.1 JIuHeliHble U HEMUHEWHBIC CamocTosTeNnbHOe
omepalyu HaJ BEKTOpaMH H 0,5 1 15 U3yUYCHHUE Konrporbras OIIK-1.1,
part A p ' YHCHHS pabora OIlK-1.2
WX CBOWCTBA. yueOHOM
1 JIUTEpaTyphl;
yCBOEHHE
KOHCIIEKTa
Tlouck
2.2 AHanutHyeckas . IpoBepka
reoMeTpHUsl Ha TUIOCKOCTU U B 1 0,5 25 AOTIOTHATCIEHOH WHIUBUIYAILHOIO OIK-1.1,
' HH(POPMAIHH IO Y OIlK-1.2
MIPOCTPAHCTBE . 3a7aHus
3aJJaHHOK TeMe
Uroro no pazneny 15 15 40

Paznen 3. Beenenue B MatemMaTnueckuii ananus. Juddepennpanbaoe ncuncnenne GyHKIMHA OJHON epeMEHHOM




ITouck
JIOTIOJTHUTENTbHOM
UH(POPMAIUH 1O

aJIaHHOU TeMe. [IpoBepka
3.1 Ilpexmen u HETIPEPHIBHOCTD JAAHHON TeMe POBEP OIIK-1.1,
o o 0,5 0,5 | 40,2 | CamocrosTensHOE | HHANBHAYAIEHOTO
(GYHKIMH OTHOH TTepeMeHHOI OIIK-1.2
U3y4CHHE 3aJIaHus
yueOHO U
Hay4HOU
JIUTEPATYPhI
3.2 IIpousBoaHasi.
W A CamocrosiTennbHOe
MexaHuyeckui,
4 U3ydeHHE
TeOMETPHICCKHUI u .
. y4eOHOH n
9KOHOMHYECKHUI CMBICIT N
N Hay4YHOU CobecenoBaHue u OIlK-1.1,
TIPOM3BOTHOM. IpaBnna 0,5 05 |[153 .
JIUTEPATYPHI. YCTHBIH OIpoC OIIK-1.2
i depeHIpoBaHHUL.
[loaroroska k
Teopemsl 0 CpEIHUX .
KOHTPOJBHOMN
3HAYCHHUSX. Ipasuio
pabote
Jlonurans
Mok Urorosas
3.3 UccnenoBanne ¢GyHKIMIA JIOTIOJTHUTEITBHOM OIIK-1.1,
N 1 0,5 15 KOHTPOJIbHAS
C TIOMOUIBIO NPOU3BOJHON uH(opMaIHH 110 OIIK-1.2
pabora
TeMe
HWrtoro 1o pasaeny 2 15 70,5
Paznen 4. UnterpanpHoe ucuuciieHne GyHKIUY OTHOM nepeMeHHON
4.1 TlepBooOpa3Hasi GyHKLUSL.
Heonpenenennslii uaTerpan u
pe P Boimonnenue
€ro OCHOBHBIE CBOIiCTBA. OIIK-1.1,
0,5 0,5/0,51| 25,9 | TpeHHpOBOYHBIX TectupoBanue
Tabnuua  HeompeaeleHHbBIX OIlK-1.2
KOMILJIEKCOB
UHTETPAJIOB  OT  OCHOBHBIE
AJIEMEHTAPHBIX QYHKIMN
CamocrosTenpHOe
u3y4yeHue
yueOHOI u I
. OBEpPKa
4.2 OCHOBHEIE METO/IBI HAy4YHOM poBep OIlK-1.1,
N 0,5 1/11 23 WH/IMBU/TYaJIbHBIX
HMHTETPUPOBaHUS (yHKIUH JIUTEPATYPBHI. . OIlK-1.2
3aJaHU
Boinonnenue
WHIUBUAYATbHBIX
3a1laHuH
Tlouck
4.3 OmnpenesneHHbIH HHTErpa JTOTIOJTHUTENLHOM
u ero caoiictea. Dopmyma HHGOPMAIHH TTO ITpoepka OIIK-1.1,
Herorona-Jleitoaua. Mertoasl 0,5 1/11 20 TEME. uaanBUAYyanbHEIX |OIIK-1.2
BBIUMCIICHUS UHTErpajia U ero Beinonnenue 3a/laHui
TIPUIIOKEHUS WHIUBUAYaJIbHBIX
3aJaHAn
Wroro no pazaeny 15 2,5/2,51| 68,9
Paznen 5. [Iuddepennunansaoe ucuucieHne ¢yHKIUH HECKOJIBKUX MEPEMEHHBIX
5.1 Omnpenenenue  OHIL
IIpenen w HempepbIBHOCTH CamoctosTenbroe
U3yUYCHHUE IpoBepka OIlK-1.1,
OHII. YactHble TIPON3BOIHBIE 0,5 1/11 20 N
N yueOHO KOHCIIEKTOB OIlK-1.2
¢byaximit. IIpon3BomHast 1o
JIUTEPATYPHI

HanpasJieHuto. I'paguent




Ilouck

JIOTIOJTHATENBHON
HUH(POPMAIUH 1O OIK-1.1
5.2 JlokanmpHBIA W YCIOBHBIN TEeME. KonrponbHas o
Y 05 0,5/0,511| 40,4 P OITK-1.2
skcrpemym OHII CamocrosiTensHOe pabota
U3y4CHHE
y4eOHOH
JIUTEPATYPhI
Hroro 1o pasneny 1 1,5/1,51| 60,4
HUroro 3a cemectp 8 10/611 (289,8 9K3aMeEH,
Paspen 6. O0bIKHOBeHHEIE MU hepeHInaIbHbIE ypaBHEHNS
6.1 OOBIKHOBEHHBIE CamocrosTenbHOE
1 depeHanbHbIe U3y4ECHHE IIposepka OIK-1.1
YpaBHEHUS TIEPBOTO MOPS/IKA, 1 1 20 yueOHO U WHIUBUYATBHBIX OHK-l. 2’
HX T€OMETPUYECKHHA CMBICI H Hay4YHOU 3alaHuH '
METO/IBI PEIIICHUSI JTUTEPATyPhI
6.2 JuddepennuansHbie IMouck OITK-1.1
ABHEHHUS BBICIIIHUX OTOTHUTENBHOM ITposepka )
yp 2 30 |* POBEP OITK-1.2
MOPSIZKOB, JIOMYCKAFOTIHE UH(OpPMAIHH 110 KOHCIIEKTa
MOHIKEHHUE TOPSIIKA 3aJaHHOH Teme
6.3 JIuHeliHbIe
CamocrosTenbHOe
i depeHanbHbIe
H3y4eHue [IpoBepxka
ypaBHEHUS N-TO  MOpsAIKa N OIlK-1.1,
1 /11 | 36 yueOHOIl u WUHIUBUAYATIbHBIX
nopsiika C  MOCTOSHHBIMU . N OIIK-1.2
HAYYHOI 3aaHuit
ko3 umeHTaMu 1 METObI
JIUTEPaTyphbl
HX pEeIIeHUs
Wroro no pazaeny 2 2/11 86
Paznen 7. DneMeHTHI TEOpUU BEPOSITHOCTEH U MAaTEMaTUYECKOM CTAaTUCTHKH
7.1 CnyuaiiHble  COOBITHS. CamocrosiTensHOe
Knaccuueckoe, H3y4eHue
. OIIK-1.1,
reoMeTpUYecKoe u 1 121 8 yueOHOI u TectupoBanue OIK-1.2
CTaTHCTHYECKOE OIPEIETIECHHS Hay4HOI '
BEPOSTHOCTH. JIUTEPaTyphl
7.2 Teopembl CIOXEHUS U
YMHOXEHHUS  aepOSITHOCTEH.
VYcnouas BEPOSITHOCTb.
N Boinonuenue [IpoBepxka
dopmyna TTOJTHOM OIlK-1.1,
0,5 1/11 15 | uHAMBHIYAILHOT | HHIUBUIYAJIBHOTO
BEpOSTHOCTH u  (opmyna OIlK-1.2
. 0 3a7aHuA 3a7aHus
Baiteca. Cxema bepnymnm,
npubnmwkenust  Jlaraca  u
Ilyaccona.
7.3 JlucKkpeTHbIC u
HelpepbIBHbIE clly4yaiiHble Tlouck
pep 1 2 . Beinonnenue
BeJIMYHMHBL. Psin , dyHkms JIOITOJTHUTEIBHON OIIK-1.1,
/11 25 TPEHUPOBOYHBIX
pacrpeneneHus u TIOTHOCTb. HH(POPMAIHH IO OIlK-1.2
. . KOMILTEKCOB
XapaKTepUCTUKH CITyYaiHBIX 3aJJaHHOH TeMe
BEJINYUH
CamocrosiTenpHOe
7.4 W3BecTtHbIE n3ydeHre
acrpeeNICHHS u ux 1LS/1N | 20 ey6qH0171 u Iposepxa OIIK-1.1,
pacrpen ’ ¥ N KOHCIIEKTOB OIIK-1.2
YHCIIOBBIE XapaKTEePUCTUKU HaYJHOIH
JIUTEPATYPHI
7.5 [IByMepHBIE CIydaiiHbIe
BEITUIHHEI. OyHKIMsS
ACIIDIOTCHI CB(}),;CfBa Beinonuenue ITpoBepka OIK-1.1,
pacripen i ’ 0,5 0,5 15 | UHIUBUAYANTBHOT | HHAWBHIYaTBHOTO OIIK-1.2
YucnoBele  XapaKTEPUCTUKH.
0 3aaHuA 3a7aHus
DJeMEHTBI TEeopHuu
KOppeIsIu




7.6 I'enepanbHas u

BBIOOPOYHAST  COBOKYITHOCTb. CamocrosTensHoe
CratucTHdeckue OIICHKH U3ydeHHe ITposepka OIK-1.1
apaMeTpoB  pacIpeeeHusl. 1 30,1 y4eOHOH 1 KOHCIIEKTOB, OHK-l. 2’
ToueuHnble W HHTEpBAJIBHBIE Hay4yHOU YCTHBIH OIIPOC '
OLICHKH. OMIpHYecKas JIUTEPATYPEI
(bYHKIWS pacnpeeneHus

CamocTosTenbHOE
7.7 Craructuyeckasi TUIIOTE3a H3y4eHue
U XEM IPOBEPKHU. HOU 1

cxema  ee poBep y4eOHO | Tposepa
Kpurepuu IIupcona 31 Hay4HOU OIIK-1.1,
2 27 UHJIUBUAYATIBHOIO
Konmoroposa-CmupHoBa JIUTEPaTypBbl. sananms OIIK-1.2
MPOBEPKH THIOTE3Bl O BHUIC Brimonuenune
pacrpeneneHusl. WHIUBHIYaIbHOT
0 3a71aHus
Uroro no pazneny 4 6/51 |140,1
Hroro 3a cemectp 6 8/611 |226,1 9K3aMeH
3a4€T C OLICHKOM

Wroro no aucuurivae 14 18/121 (515,9 » ’

9K3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C 1enpl0 YCHENIHOTO YCBOCHHS ITUCIHUIUIMHBI «Marematuka» ©u  (HOpMHUpOBaHUS
TPCGYCMBIX KOMHCTCHHI/Iﬁ npeamnojgaracrca IMPHUMCHCHUC PA3JIMYHBIX 06pa3OBaTeJIbeIX
TEXHOJOTHI (JIMYHOCTHO-OPHEHTUPOBAHHBIE W PA3BHUBAIONINE), KOTOPHIE O0O0ECIIEYMBAIOT
JOCTIKEHHE TUTAHUPYEMBIX Pe3yJIbTaTOB 00pa30BaHUsI COTJIACHO OCHOBHOW 00pa30BaTEbHON
nporpamme. B mx umcne: muddepeHunpoBaHHBI MOIX0A, KOMIETEHTHOCTHBIA MOJXOJ,
npoOieMHOe obOyueHue, 3BPUCTUYECKOE o0ydeHue, HCII0JIb30BaHNE CHUCTEMBI
«HTEpHET-TpeHAKEPB» B cdepe oOpazoBanus» U 1p. VHTEpHET-TpeHaKepPhl MOTYT OBITH
II0JIC3HBbI JJIA CaMOO6yLIeHI/IH, CaAMOKOHTPOJIA CTYACHTOB IIPH IMOATOTOBKE UX K IIPOMEKYTOUYHBIM
W UTOI'OBBIM aTTCCTAllUAM U ITO3BOJIAIOT HPUMCHATH JUCTAHIUOHHBIC TEXHOJIOTHUN 06y‘-IeHI/I$I.

OCHOBHBIMU Q)OpMaMI/I 3aHSATHHU SABIIAKOTCA JICKIIUH, MMPAKTUYCCKUC 3aHATHA,
KOHTPOJIBHO-OLICHOYHBLIC 3aHATHA, KOHCYJIbTAIlUH. HGKHI/II/I CTPOATCSA Ha OCHOBC COUYCTAaHHA
MH(OPMAMOHHON M TIPOOJIEMHOM COCTABIISIONINX, & TAKKE JIEMEHTOB O€CE b M BU3YaTH3AIIHH.

B xoze npoBeneHus JICKIMOHHBIX 3aHITUN PELYyCMaTPUBAETCS:

- 06CY)K)IGHI/I€ 3aJia4, IpUBOJAIINX K TEM UJIM UHBIM MAaTCMATHUYCCKUM ITOHATUAM

— M3JIOKEHUE TEOPETHUYECKOTO MaTepualla B PEKHME JUANoTa C IEJIbI0 pPa3BUTHUS
KPUTHYCCKOI'O MBIMIJICHUSA CTYACHTOB U IPUBUTHUSA UM UCCIIEA0BATCIbCKHUX yMeHHfI,

— 00CYyXIeHHE W CHCTEMATHU3allUs TEOPETUUYECKUX BOIPOCOB TEMBI C IEJBIO JYUIIEro
IIOHUMAHUWA UX B3AMMOCBA3H U ITPAKTUYCCKOTO IPUMCHCHUS.

HpaKTI/I‘-IeCKI/Ie 3aHATUA 110 HaHHOﬁ JUCHUIITIMHE HAIIPaBJICHBI Ha MPHUBUTUC MPOYHBIX
HAaBBIKOB PEHICHHA 3aaad I10 Ka)I(JIOﬁ TEMEC W COYCTAIOT MPUMCHCHHUEC MCTOJIOB O6y‘-IeHI/I$[ B
coTpynauuectse, AuGGEepEeHIIUPOBAHHBIN TMOIXO0MA, KIACCHYECKHE KOHTPOJBHBIE W TECTOBBHIE
TexHosioruu. Ilpm STOM mpenmosaraeTcss TPOBEACHUE HEKOTOPBIX TAaKUX 3aHATHH B
WHTEPAKTUBHOU (hopme (IeT0BBIE U POJIEBBIE UTPHI, Pa300p KOHKPETHBIX CUTYaIIHN ).

Peanmzanus KOMIIETEHTHOCTHOTO ITOAX0/1a TIPEAyCMaTPHBACT HCITOJIb30BAaHHUE B y4eOHOM
mporiecce aKTUBHBIX M HMHTEPAKTUBHBIX (OPM TPOBEACHHUS 3aHATHH (KOMITBIOTEPHBIX
CHUMYIISLIUH, IETTOBBIX M POJIEBBIX UTP, pa300p KOHKPETHBIX CHTYAIUH, IICHXOJIOTUIECKHE 1 UHBIE
TPEHUHTH) B COYETAHWHM C BHEAYJAUTOPHOW pabOTOM C MENbi0 (OPMHPOBAHUS M Pa3BU-THUSA
po(heCCHOHATLHBIX HABBIKOB 00 yJarOIIINXCS.

Br10upas Ty Wim HHYIO TEXHOJIOTHIO PabOTHI CO CTYICHTaAMU, HEOOXOAMMO UMETh B BUJLY,
yro HauOoubimero 3ddekra OT ee NPUMEHEHUS MOXKHO JOCTHYb, €CIH YYUTHIBATH NN
o0pa3oBaHus, HA peaTU3allMi0 KOTOPBIX JOJDKHA OBITh HampaBlieHa M30upaemasi TeXHOJIOTHS,
coJiepKaHue, KOTOPOE TMPEACTOUT MepeaTh 0OYJaroNIMMCS ¢ €€ TOMOIIIBI0, a TAKXKE YCIOBUS, B
KOTOPBIX OHA OY/IET UCIIOJIb30BAThCA.

6 YueOHO-MeTOIMYeCKOe 00ecriedeHre CAMOCTOSITeIbHOIH padoThl 00y4YaloIuXCs
[IpencrarneHo B mpuiioxeHuu 1.

7 OuneHoYHbIe cpeCcTBA ISl POBeAeHUs IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIMOHHOE 00ecTeYeHHe AU CIUTIIHHBI (MOTYJIsT)
a) OcHOBHas JIMTepaTypa:

1. Hlumaues B. C. Beicmas martemaruka: yueOnuk / B.C. IllunayeB. — Mockaa:
NH®PA-M, 2019. — 479 c¢. — (Bsicuiee oOpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texkcrt: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum pgoctyma: Juis  aBTOPH3.
[10JIb30BATEIEN.

2. Maremaruka: yue6. mocobue / FO.M. [lanunos, JI.H. XKyp6enko, I".A.



Huxonosa, H.B. Huxonosa, C.H. Hypuesa ; nox pexn. JI.H. Xyp6enko, I''A. HukonoBoit. —
MockBa: UH®PA-M, 2019. — 496 c. — (Bwicmiee oOpaszoBanue: bakamaspuar). - ISBN

978-5-16-102130-9. - Texcr: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexxum jgocrtyma: JUisi  aBTOPH3.
MOJIb30BATEIICH.

3.AxkmanoBa C.B., MansimeBa JI.LH. COopHuk 3amad u ymopakHEHHUH IO Kypcy
MaTeMaTHYeCKOTO aHanm3a [DiekTpoHHbI pecypc]: mpaktukym / C.B. Axwmanosa, JI.H.
Maunbiuesa; @I'BOY BO «MarHuToropckuii rocyJapCTBEHHBIN TEXHUYECKUIT YHUBEPCUTET UM.
I"'". HocoBay. — DieKTpoH. TeKcToBbIe naHHbie (2,62 MO). — Marauroropck: ®T'BOY BO «
MI'TVY um. I'.1. HocoBay, 2018. — 1 snextpoH. onT. auck (CD-R).

0) JlonoiHUTeIbHAS JIUTEPATYpa:

1. Teopust BepOsITHOCTEH U MaTeMaTHUECKasi CTATUCTHKA: Y4yeOHoe nocodue / buprokosa
JL.T., boopuk I'.1., MatseeB B.U., - 2-¢ u3n. - Mocksa: HUIL[ UH®PA-M, 2017. - 289 c.
(Beicmiee oopazoBanwne: bakamaBpuat) ISBN 978-5-16-011793-5. - Tekcr: anekrponnsiid. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  goctyma:  JUii  aBTOPH3.
MOJIb30BaTEIEH.

2. Marematuka B mpuMmepax Hu 3ama4ax: yued. mocobwe / O.M. Jertspesa, JI.H.
XKypo6enko, I'.A. Hukonora, H.B. Hukonora, C.H. Hypuesa. — Mocksa: UH®PA-M, 2019. —
372 c¢. — (Bpicmee oOpaszoBanme: bakamaBpmat). - ISBN 978-5-16-102288-7. — Tekcr:
anextpouusiid. — URL: https://new.znanium.com/catalog/product/989802.— Peskum moctyma: st
aBTOPH3. NOJIb30BATEIEH.

3. auko, I1.E. Beicimas MmaremaTrKa B yIpakKHEHUAX U 3a1adax. (B 2-x gactax) [Tekct] /
I1. E. lanko, A. I'. ITormos, T. S. KoxeBuukoBa. - M.: Beicmmas mikoma, 1986-2009. ISBN:
978-5-488-02201-0. - 6onee 1000 mT.

4. lllumages B. C. 3agaunuk 1o BeIcIIcH MaTemaTrke: yue0. mocooue / B.C. [llunaues. —
10-e uzn., crepeotun. — Mocka: UH®PA-M, 2020. — 304 c. — (Bricmiee oOpa3oBanue). -

ISBN 978-5-16-101831-6. — Texkcr: AIIEKTPOHHBIMN. — URL:
https://new.znanium.com/catalog/product/1042456 — Pexum  gocTyma: Uit aBTOPH3.
II0JIb30BATEIICH.

5. MaTeMaTH4eCKUi aHAIIM3 B BOIIPOCax U 3aja4dax : yued. mocobue / B. ®@. byrysos, H. Y.
Kpyrunxkas, I'. H. Meagenes, A. A. lllumkuH. - 5-¢ u3z. - Mocksa : DUSMATIINUT, 2002. - 480

c. - ISBN 5-9221-0284-1. - Tekcr : AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/544581 - Pexum  gocTyma: Il aBTOPH3.
M0JIb30BATEIICH.

6. Pesunuenko, C. B. Ananutryeckas reoMeTpus B mpuMepax u 3amadax B 2 4. Yacts 1 :
y4eOHHUK U IPAKTUKYM sl akazemudeckoro Oakanaspuara / C. B. Pesnuuenko. — 2-¢ u3., ucup.
u non. — Mocksa : M3garensctBo HOpaiit, 2019. — 302 c. — (bakanaBp. AkageMuyeckuit Kypc).
— ISBN 978-5-534-02936-9. — Tekcr : anekrponnbiii // DBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pexxum goctyma: [jis aBTOPH3. OJIb30BATEICH.

DJEeKTPOHHBIE PECYPCHI:

1. Auppocenxko, O. C. IIpaktikyMm 1o THHEHHOH anreOpe : yuedHoe mocooue. Y. 1/ 0. C.
Annpocenko, T. I'. Ky3una, O. B. [lerpoBa. - Marautoropck : MI'TY, 2014. - 1 s5nekTpoH. OmT.
TIMCK (CD-ROM). - 3ard. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true - MakpooObeKT. - TeKcT : 37eKTpOHHBI. - CBeACHHS JOCTYITHBI TAKXKE
na CD-ROM.

2. byneraesa, C. B. Jluneiinas anreopa : yueonoe mocodoue. Y. Il. Ipakruxym / C. B.
byneruena, T. B. A6pamosa ; MI'TVY. - Marauroropck : MI'TY, 2017. - 1 31eKTpOH. ONT. AUCK
(CD-ROM). - 3arun. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObeKT. - TeKCT : JeKTpOHHBIH. - CBEICHNs JOCTYITHBI TAKXKE

A MNAR



nepemeHHo#. [Tpaktutkym : yaebHoe nmocobue / C. B. Bynbruesa ; MI'TY. - MarHuToropek :

MI'TY, 2018. - 1 omektpon. onr. guck (CD-ROM). -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526
244/3646.pdf&view=true ). - MakpooObekT. - TekcT : AneKTpoHHBIA. - CBeACHUs JOCTYITHBI
takke Ha CD-ROM.

4. BynbrueBa, C. B. Jluneiinas anrebpa : yueonoe mocodue. Y. Il. TIpakrukym / C. B.
ByneraeBa, T. B. A6pamona ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 35eKTpoH. ONT. TUCK
(CD-ROM). - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObeKT. - TeKCT : 37eKTpOHHbIH. - CBEICHUS JOCTYITHBI TAKXKE
Ha CD-ROM.

5. Koporerkas, B. A. ®yHKIMH HECKOJIbKUX MEPEMEHHBIX | yueOHoe mocodue / B. A.
Koporerkas, 10. A. U3BexoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 anekTpoH. ONT. AUCK
(CD-ROM). - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true - MakpooOBbeKT. - TeKCT : 37eKTpOHHbIH. - CBEICHUS JOCTYITHBI TAKXKE
Ha CD-ROM.

B) Meroauyeckue yKasaHus:

1. AxmanoBa C.B. PykoBOJCTBO K pelIeHHIO MHAUBUAYATHHBIX JOMAIIHUX 33JIaHUM 110
Kypcy «MaTtemaTuka» AJig CTYACHTOB 3a0YHOTO OTACJICHUS TEXHOJOTHYECKOTO (aKyabTeTa. —
Maruurtoropck: Mal'y, 2005. - 39 c.;

2.AxkmanoBa C.B. Maremaruka. @yHKIIMM OJHOW M HECKOJBKUX ACHCTBUTEIBHBIX
MEPEMEHHBIX: YUeOHO-METOANYECKOE TT0CcOOUe I CTYIEHTOB TEXHOJIOTUYECKOTO (haKylIbTeTa. —
Marnutoropck: Mal'Vy, 2006. - 58 c.

3. AkmanoBa C.B. Bricmias Mmaremaruka (M30paHHBIE pa3/ieibl): Y4eOHO-METOIUIECKOE
rmocooue A CTYJICHTOB TEXHOJIOTHYECKOTO akynbTeTa. — MarauToropek: Mal'y, 2006. - 73 ¢

4. T'yruna E.M. JlaGopaTopHblii TPakTUKyM 10 cTaTUCTHke ¢ mpumeHeHnem EXCEL:
Mertoa. yka3. it 1a00paTopHBIX pabOT MO0 MaTEeMAaTHYECKOM cTaTuCTHKE.- Marautoropck: ['OY
BITIO «MI'TVY um. I'.1. Hocosay, 2009 —40 c.

5. Makcumenko, M. A. CoObITHs ¥ BEpOATHOCTh. YacTh 2. MeTo. yka3. - MarHuToropck:
I'OVY BIIO «MI'TY um. I'.1. HocoBay, 2010. — 25 c.

6. Masuenko, E.Il. IlpomsBomnas wu guddepenuman ¢yHknuu. I[IpakTukym.-
Marnutoropck: 'OY BITIO «MI'TY um. I'.. Hocoay, 2010. — 38 c.

7. Masiuenko E.II. UccnenoBanue ¢ynkiuii u mocrpoenue rpaduxos. [Ipaktukym. —
Marnurtoropck: ['OY BIIO «MI'TY um. I'.1. HocoBa», 2011. — 20 c.

8. Capymkuna H.®. KombOunaropuka. CoObiTue u BepossTHOCTh. Yacth |
KomOunatopuka. Anredpa coObiTuii: Meroa. yka3aHusi mo aucuuiuinHe «MaTematukay amis
ctyneHToB | kypca Bcex crienmanbHocteit. — MI'TY, 2007. — 17 c.

r) IIporpammuoe o6ecnneuenne u MHTEpHET-pecypesl:



IIporpammHoe o0ecnieuenne

HaumenoBanue .
o Ne torosopa Cpox neiicTBUS IULIEH3UU

MS Windows 7
Professional(is  |/1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
FAR Manager CBOOOJIHO pacCIpOCTPaAHSIEMOE 0eCcCpOUHO
7Zip CcBOOOTHO paCIIPOCTPAHIEMOE 0OECCPOYHO

IIpodeccuonaibHble 6a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBauune xypca CchLIKa

ApxuB Hay4HbIX JKypHanoB «HanmoHanbHBIN

3JIEKTPOHHO-UH(POPMAIIMOHHbINA  KoHIopimym» [https://archive.neicon.ru/xmlui/

(HITHOUKOH)

Mex apoJHas edepaTuBHAs u

AYHAPOZL pedep http://scopus.com
MOJIHOTEKCTOBAs  cOpaBodyHass 0a3a  JaHHBIX
MexnayHapoaHas HayKOMETpUYECKast

pedeparuBHas U MOJHOTEKCTOBas Oaza mamumeix [http://webofscience.com
HayuHbIX n3gannii «Web of science»
OnekTpoHHbIe pecypcebl oubmuoteku MI'TY um.
I".'". HocoRa
Harmmonanbuasa
undopmanoHHo-aHanuTHueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO ITMTHPOBAHUS
Nudopmanmonnas cucrtema - EnuHoe OKHO
JIOCTYIa K MHPOPMAIIMOHHBIM pecypcam
ITouckoBas cucrtema Akagemus Google (Google
Scholar)

9 MaTepua/ibHO-TeXHHYECKOE oDecnevyeHne TUCIUIIINHBI (MOTYJIs1)

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

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

MarteprabHO-TEXHHYECKOE 00eCIICUCHUE TUCIUIUTNHBI BKITIOYACT:

1) YueOHble ayaUTOpUM IS MPOBEICHUS 3aHATUH JIeKIMOHHOro THma. OcHalleHHe:
MYJIbTHMEIMHHBIC CPEICTBA XPAHECHHS, [IepeIadr U IPEACTABICHHUS HHPOPMALIUH;

2) VYueOHble ayIUTOPHH JUIs IPOBEACHUS MPAKTUYCCKUX 3aHATHH, TIPYNIOBBIX U
UHUBUYalIbHbBIX KOHCYJIbTAIIMH, TEKYLIErO0 KOHTPOJII M IMPOMEXKYTOYHOW aTTeCTAIHH.
OcHamieHue: J0CKa, MYJIbTHMEIUHHBIA HTPOEKTOp, 3KpaH. KOMIUIeKC TECTOBBIX 3aMaHUil JUis
HPOBE/ICHHS IPOMEKYTOUHBIX U PYOSIKHBIX KOHTPOJICH;

3) IlomemieHwe Ui XpaHEHHS U NPOQGUIAKTUYECKOrO OOCIY)KUBAHUS y4eOHOTO
obopynoBanusi. OcHaiieHue: mKapbl I XpaHEHHS Y4eOHO-METOAMYECKOH JTOKYMEHTAIWH,
y4eOHO-HAIJIAHBIX TOCOOMH 1 yueOHOTo 000py10BaHMS;

4) TlomemieHus sl CaMOCTOSATENbHOW paboThl  oOydaromuxcs. OcHamieHue:
nepcoHanbHble KOMIblOTepbl ¢ maketoM MS Office u Beixomom B MHTEpHET M C ITOCTYIIOM B
ANEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

IIpuioxenne 1

Y4eOHO-MeTOANYECKOE 0O0ecTIeYeHrne CAMOCTOAATeIbHOI padoThl 00y4aromuXxcs
I[lo pucnummuHe  «MaremaTuka»  OpPeIyCMOTpPEHa  ayJuTOpHas M BHEAyAUTOpPHas
CaMOCTOsTENIbHAs paboTa 00yJaroMUXCA.



AynutopHasi caMOCTOsITeNIbHasE padoTa CTYICHTOB MPEIINOJIaraeT pelleHne KOHTPOJbHBIX 3a/1a4
Ha IMPAKTHYCCKUX 3aHATUAX.

Ilpumepnuie ayoumopnvie KonmpoJivHvle U npoeepounvie pavomut (AKP), a max sxce
uHouguodyanvHvle oomauinue 3aoanun (U/13):

AKP: sapuanm mecma «Mampuyst u onpedenumenuy

1. Ecmn A -1l B 2
.Ecorm A= , B= , TOTJIa MaTpuIla
0 4 q |7 TOTAG MaTPEL

C=A-B wuMeer BuL...

1) (_42}2) (_41);3) (_41);4) (4 -1).

2. Marpuma A umeet pasmep 3x4, marpunia B umeer pasmep 4x3, npu atom A-B=C . Torna
Matpuiia C uMeeT pazmep

1)3x3;  2)4x4; 3)3x4; 4)4x3.

2 3 1
3.0Ompepemutens |0 b, 0| paBeH...
¢, 0 ¢

3) —2b,cy—b,c;4) —2b,cy +bye.

1 2 2 1 T T
4. Jlanbl MaTpulpl A = 1 _3 u B= 01 . Torna onpenenurens ‘B ~A‘,rz{e B -

TPAHCIIOHUpPOBaHHAs MaTpula, paBCH:

1)2; 2)-2; 3)-5; 4)5.

5. AJ'IFC6paI/I‘ICCKOG AOIOJHCHUE DJICMCHTa a3 MAaTPUIbI A — [

w O b»

2 -1
5 1 | PaBHO...
2 4

1) 15; 2) 7; 3) -15; 4) -7.

a; 0 ag
6. Onpenenurens |[@,; a,, ayz| PaBeH...

a5 0 ag
1) -ay (311333 - a316113);
2) - (311333 - a31a13); 3) ay;a33 —a3d3;

4) a22(‘5‘11‘?‘33 - a316‘13)-



7. OnpenenuTenb

0 0
10 0 pagen: 1)0; 2)-10; 3)6; 4)10.
7 0 -1 0
-3 4 0 5
l 4+« .
8. Marpuna 5 6 HE UMeeT 0OpaTHOW IPU ' PABHOM...

1)1, 2)-1, 3)-7; 4)2.
IIpumepnsiii Bapuant U/13 «CucremMsl JTHMHEHHBIX YPABHEHU»

3aganue 2. PemiuTh cucTeMy JJMHEHHBIX YPaBHEHUM METOI0M 0OpaTHOM MaTPHIbL.

3x1 - sz + 6x3 = _7,

{ 5x1+8x2 +X3=2,
2x1+x2_x3 =_5

3aganue 2. Pemuth cucreMy JTUHEHHBIX ypaBHeHUH 110 Gpopmynam Kpamepa.

2x1 +3x9 —X3+x4 =5,
6x; +4x, +4x3+6x,=1,
3x; —xp —2x3+ x4 =1,
Xy +2x5 +3x5 +4x, =6;

3ananue 3. Peminth cucTeMy JIMHEHHBIX YpaBHEHU MeToA0M [ aycca.

2x1 + Txy +3x3 + x4 =6,
3x; +5x, +2x3 +2x, =4,
Oxy +4xy +x3+7x4 =2;

IIpumepnnlii Bapuant U3 «BekTopHas anredpa»

3aganue 1. Jlana nupamuga ABCJI. CpeactBamu BEKTOPHOM anreOpbl HANTH:
a) nbl péoep Al u BC; 0) yron mexay pedpamu AB u CJ1; ¢) momans rpanu BC/; 1) yron
mexay rpaasimu ABC u ABJI; €) 066éM tetpasapa ABC/I, ecnu A(0,1,0), B(4,2,0),C(-1,3,0),
J(1,-2,4).

3ananme 2. YcTaHOBUTE, ABJISIETCS JIM IaHHAsI CUCTEMA BEKTOPOB JIMHEHHO 3aBUCUMOM.
a(5-719),b(75-7),8(7-814);
IIpumepnslii Bapuant U/[3 «Ananumuueckas ceomempus 6 RPOCMPAHCMEe»

1. Jlansl ypaBHEHHUS JBYX CTOpPOH mapamienorpaMma 2x—y+2=0, x+3y—-6=0 M Touka
nepecedenus quaronaneit O(-1; 4). CoctaBuTh ypaBHEHUs qraroHajel nmapauienorpamma.

x=3t-1,
X—2y+2=3, .
2. bynyt nu nipsimbie |, : Y1221 l,: Jy=4, JIeKaTh B OJTHOM MJIOCKOCTH?
- 7=-2t

3. llpy Kakux 3HaueHHMsAX a M D IMIOCKOCTh ax—4y+bz-1=0 mNepPHEHAUKY/IAPHA MPAMOIA,
npoxo el yepes aBe Touku M, (0;12), M,(10;-2). TIocTpouTh 3Ty MIIOCKOCTb.



bx—y+9=0,

4. Hamucath napaMeTpHICCKIe i KAHOHMYCCKUE YPABHECHUS IIPSIMOH | {
X+y—-2z=0.

5. Haiitu yron mexay miockoctsiMu 2Xx—Yy+3z+5=0 u %— % +§ =1.

AKP: IIpumepnutii 6apuanm 0600uéHHO20 mecma no MamemamuiecKomy anaiusy:

V4
1. OGnacteio onpeneneHus PyHKIUKU Y = [ ABIACTCA CIENYIOLIEE MHOKECTBO TOHeEK:
X+

1) 19);
2) (-14];
3) (~o-1)u(-14];
4) (—oo;—l)u(4;+00).

3x% +2x -1

2. lim ————— ABCH
X—>00 X2 -5 p

) w 2L 3)-%;4)3.

3. IlpousBoanas GpyHKIUKM Yy = cos@+ x°) paBHa

1) —sin(6+x3) ; 2)-3x?sin(6+x%) ;

3) 3x2sin(6+x°); 4)XT4sin(6+X3)-
X+2,x<1,

4. lana ¢pynxuus f(X) = 5_ by’ 1 VYkaxkure gucio b, mpu KoTopom naHHas QyHKIUS
—bx°, x>

HenpepsiBHa Ha D(f):

1) Takoro 4KCIia He CYIIECTBYET;

2) b=1;
3) b=2;
4) b=-2.
5. f(x)zlnX,TOFI[a f (1) paBHO:
eX
. 2. . e-1
1) 0; 2) -=; 3) 1, 4 =—=.
€ e e
6. Beipakerne 9(@rcsinX)  pagpo:
d(arccosx)
1) 1 mpu ‘x‘<1;

2) -lmpn |x<1;
3) dx npu |X|<l;
<1.

7. VrioBoit koddpHUIEEHT KacaTenpHOM Kk mapabone Y = X° — 2X +3 B TOuKe ¢ abCIuccoi

4) 1-x* upm ‘X

x=2 Pa Ben:



1) 2; 2) 3; 3) -2 4) -6
8. Oynkmmst f(x) = x —sin x:

1) Bo3pacraromas Ha R;
2) yoObiBaromas Ha R;

3) HemoHOTOHHas Ha R;

4) BoO3pacraer Ha [_ 37” + ch,—% + 27TK:|K eR

9. Unrerpan j Jxo -(x2 +1)dx paBeH:
7 3 7 3 ’ 3
1) 2242520 2)-252-2524¢; ) x2i3x2ic; 4) L.
7 3 7 3 2 2 5
3
10. Beraucnure 'f f (x)dx, ecnu rpaduk pynkuuu y = f(X) wm300pakeH Ha pUCYHKE:
-2

1. 85;
_____ ¥ 29,
N 3.9.5;
N 7= 4.10.
' 2
: 1
2 - 1 2.3 4 5 =x
1]
1
-2
2 dx
11.WuTerpan J'_ paBeH:
X
1
1) In2-e; 2)0; 3) h2-1; 4) in2.
12. TInomans GUrypkl, OrPAHHYEHHOM THHUAME Y = X2 +1, X=5 1 OCSIMU KOOPJIMHAT,
paBHa:
1) 0; 2)%; 3)-14; 4 %

Ipumepnsiii Bapuant U/13 «O0bikHOBeHHBbIE U (epeHIHAIbHbIEC YPABHEHUS»
1.Haiitu o01iee penieHue ypaBHEHH MEPBOTO MOPSIIKA:

Tyt 2 _ 2 -0
a) y = vy 0) \/y? — 2dx + ycos*xdy = 0;
B) V' —% = xsin3x; ry + 3y = 2xe 3%,
2. Haiitu of1ee perieHue ypaBHEHU BTOPOTO MOPsI/IKaA
a) y +7y + 12y = 0; 6) y —4y + 13y = 0;
B) v + 14y + 49y = 0; Ny —7y=0; n) y +5y =0;
e) y'—y' =2(1-x); x) y'=2y'ty =5

IIpumepnsiii Bapuant H/[3 «Cayuaitnoie coovimusny



3agaua 1.  bpocarorcs aABe urpangbHbie KOcTH. ONpeaenuTb BEpOATHOCTh TOTO, UTO: a)
CyMMa 4YHcJia OYKOB HE TPEBOCXOAMT 3; 6) MPOU3BEICHUE YHCIIa OYKOB HE MPEBOCXOAMT 3; B)
MIPOU3BEJICHNE YMCIIa OUYKOB JICJIUTCS Ha 3.

3amaua 2.  Cpenu 10 norepeiinpix OmiieToB 6 BRIMTPHIIIHBIX. Haynauy B3siau 4 Ouera.
Omnpenenuth BEpOSATHOCTH TOTO, YTO CPETU HUX 2 BBIUTPHIIIHBIX.

3agaua 3. MowmeHTbI Hauana 1ByX COOBITUI HayJauy pacipeieieHbl B IPOMEKYTKE
Bpemenu ot 9:00 o 10:00. Ogno u3 codbrtuii amurcst 10 mun., gpyroe — 10 muH. OnpenenuTsb
BEPOSATHOCTH TOTO, YTO :a) COOBITHS «IIEPEKPHIBAIOTCA» BO BPEeMEHH; 0)  «He
MEPEPKPHIBAIOTCSY.

3agaua 4. B aByx maptumsax /1% w47 % noOpokavecTBEHHBIX U3JICITHIA
COOTBETCTBEHHO. Haymauy BOMparOT 110 OTHOMY M3JIENHI0 U3 Kax 10 maptuu. Kakosa
BEPOSITHOCTh OOHAPYKUTh CPEIU HUX: a) XOTsI Obl OJJTHO OpakoBaHHOE; 0) 1Ba OpaKOBAHHBIX; B)
OJIHO JI0OpPOKAvYECTBEHHOE U 0JIHO OpakoBaHHOE?

3agaya 5. BeposTHOCTbH TOTO, YTO II€JIb IOPAXKEHA [IPH OJTHOM BBICTpEJIE NEPBBIM
ctpenkoM, pasHa 0,61, Bropeim — 0,55 . TlepBrrii cienan 2, Bropoii — 3 BeicTpena. OnpeaenuTs
BEPOSATHOCTH TOTO, YTO IIEJh HE TIOPAXKEHA.

3agaya 6. B mepBoii ypHe 4 Oenbix 1 1 yepHBI  T1ap, BO BTOPOW -2 OEIBIX U 5 YepHBIX.
W3 mepBoit BO BTOPYIO MEPEIOkKEHO 3 MapoB. 3aTeM W3 BTOPOH YPHBI U3BIICUCH OJIMH IIIap.
Onpenenuth BEpOSITHOCTh TOTO, YTO BHIOPAHHBIN U3 BTOPOM YpHBI IIap — OebIi.

3amaya 7. B marasuH MocTymnaroT OJHOTHITHBIC H3JICITUS C TPEX 3aBOJIOB, TPUYEM I-i 3aBO/T
nocrasisier Mi% w3aenwuii (1I=1, 2, 3). Cpeau uzaenuii i-ro 3aBojaa Ni% mnepBocopTHHIX. KyruieHno
onHO u3aenue. OHO OKa3aloCch MEPBOCOPTHRIM. OTpEeIeUTh BEPOSTHOCTH TOTO, YTO KYIICHHOE
U3JICITUE BBIMYIIEHO j-M 3aBogoM. M1=50, mp=30, m3=20, n;=70, n;=80, n3=90, j=1.

3agaua 8. BeposTHOCTH BRIMIpHIIA B JOTEpeto Ha oauH OuieT pasHa 0,3. Kymieno 10
OowteroB. HaiiTn HauBeposITHEHIIIEE YHCIIO BRIMTPABIINX OUJIETOB M COOTBETCTBYIOUTYIO
BEPOSITHOCTD.

3agaua 9. BeposTHOCTh «cO0s1» B paboTe TeraehOHHOW CTaHIIUU MPU Ka)KJIOM BBI30BE paBHA
p=0,02. IToctymmio 1000 Bb130BOB. OnpeAeauTh BEPOSTHOCTL 7 «COOEBY.

3agaua 10.  BeposATHOCTH HACTYIUICHUS HEKOTOPOTO COOBITHS B KaxkioM u3 100
HEe3aBUCHUMBIX ucnbiTanui paBHa P=0,8. Onpenenuts BEpOSITHOCTb TOTO, YTO YUCIIO M
HACTYIUICHHH COOBITHS YIOBJICTBOPSIET CIEAYIOMIEMY HEPaBEHCTBY: ki <m < k,; ki=80,
ko=90.

Ipumepnwrit eapuanm H/[3 « Cnyuaiinvie geudunbvl)

l. Omun pa3 OpomieHsl JBe urpaibHble kocTtu.  CiyuaiiHas BenuuMHa X
- CyMMa OYKOB, BBINABIIMX Ha BepxHUX TIpaHix. CocTaBUTh psl
pacmpeneneHuss JaHHOW CIy4yailHOM BEJIIMYUHBI, BBIUUCIUTH €&

MATEMaTHYECKOE OXHIAHHE W  JUCIIEPCHIO.
2. lan psa  pacnpenelieHHss JMCKPETHOW CIydyalHOW  BENMYHMHBI — X:
4 6 8
X 2 10

P 0,4 c
0,1 0,2 0,1

Haittn 3HaueHne mnapamerpa «C». BBIUYHCIATH MaTEMATHYECKOE  OXKHUJAHHUE,
CpeaHee KBAaJApPATUYECKOE OTKIOHEHHE ciydaiiHoM BenuuuHbl X. [loctpouts
rpaduk GYHKIMM paclpeleleHus ©W MHOTOYTONBHHUK pacrpeaencHus. Haiitu
BEPOSITHOCTh TOTO, YTO  ClydaiHas BeaMYyMHAa X HE NPEBOCXOAUT 5.

3. CnyuaiiHas BenuuumHa X 3aJaHa CcBoel (yHKuMeH pacrpeneneHus



F(x)=

LN
2

X-

1 R

l-—e 2
2

, x=>1.

Haiitu moTHOCTH  pacnpeneneHus.

IUIOTHOCTU  paCHpCACICHUA.

4. CnyvaiiHas BenMuMHA X MOJYUHEHA

[TocTpouts
Beraucoute  MaremaTHdeckoe OKHUJaHuC W OUCIICPCHUIO.
3aKOHY paclpelieNeHuss C IUIOTHOCTBIO:

rpadukud  GYHKIUU |

0, x<0;
X) = ax
f( ) ﬁ, x=>0.
(1+x7)

Haiitn 3HaueHwe mapameTpa «a», QYHKIUIO  paclpeieCHHs], ONPEICIUTh
MaTeMaTHYeCKOe  OXHUJAHHWE, JHUCIEPCUI0 W  BEPOSTHOCTH TOTO, YTO ClydaifHas
BenmuunHa X Tonamaer B mpomexytok (0, 2).

5. Jlana Tabmuua, ONpeneNsollas 3aKOH pacHpeleNieHUuss CUCTEMbl CIy4dalHbIX
BenmuunH (X, VY):
v

X 20 40 60
a 0

10 3a
4a 2a

20 2a
2a Sa

30 a

Haiitu: napamerp «a»; MareMaTU4eCKue  OXHUAAHUA M, my,

JCTIEPCUU KO3(GGUIMEHT KOppeysiluu 7

2 2.
Oy, 0,5 e

Ipumepnwui eapuanm HJ/[3 «Oopabomka cmamucmuyeckux oannvix. Hccneoosanue
CMAamucmu4ecKux 3a86UcCUMocmei)

Jlan cratuctuueckuii psia (MCXOAHbIC 3HAUCHUS BEJIMYKH)

X

Y

X

Y

X

v

X

v

X

Y

38,4

18,7

40,7

24

30,3

18

27,3

251

22

21

40,2

11,7

50,8

9

28,4

15,7

38

20,6

32

28,6

24,1

20,9

38,2

22,8

47,6

11,3

52,8

15,2

19,5

19,7

32,5

22,4

36

19,8

30,3

21,3

48

24,5

46

20,3

25

29,5

35,7

15,3

30,5

27,8

26

28,7

27,8

15,5

38,1

19,6

34,3

20,7

48,7

11,5

32,5

28

35,2

30,7

16,8

32,2

43,8

13

16,8

18,3

57,1

2,9

41,6

18,2

28,8

29,7

35,5

24

23,9

20,2

40

23,8

42,5

15,3

47,1

14,7

45,9

24

54,3

14,2

50,7

15,9

32,9

22,5

50,1

15,9

29,3

21,9

60,8

27,2

58,6

9,3

35,6

22,7

30,2

25

54,2

14,2

21,4

19,8

40,1

17,4

47

17,3

36,9

23,2

59,8

6,1

38,4

23

34,4

23,4

31,4

30,2

36,6

7,9

32,2

22,3

46,8

20,5

53,7

12,4

28,2

30

38

15,4

52

6,1

23,8

18,3

42,1

28,5

33,7

19,8

55

11

31,2

24,2

37,9

32,6

43

20,2

27,6

18,5

16,2

25,2

51,2

14,2

30,6

21,5

23,5

14,6

36,8

10,7

49,7

15,9

32,2

20,4

37

24,5

32,9

25,8

45,5

14,8

497

19,5

30,9

20,7

57,6

20,3

54

14,4

18,6

15,3

42,3

19,7

41,5

10,8

41,9

14,6

42,3

23,5

25,8

27,4
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1) Ilo naHHBIM  OIICHUTE T€HEpaAJIbHBIC MapaMETPhl: HAUAUTE CpeHEe, NUCIIEPCHUIO,
CpeaHee KBaJApaTUYHOE OTKJIOHEHUE, aCHMMETPHUIO, IKCIIECC, MOy, Menany, Ko3dduiueHt
BAapUAaLMK JUIs IPU3HAKOB X U Y.

2) Ilo gaHHBIM TPOBECTU CTATUCTUYECKYIO IPOBEPKY CTATUCTUUECKON IMIIOTE3BI O
HOPMaJIbHOM paclpeAesieHu! U3MEPSIEMOT0 IPU3HAKA 110 CIEIYIOIUM KPUTEPUSIM: a) KPUTEPHUIO
[upcona 2 (ypoBeHb 3HAUMMOCTH IPUHATH paBHEIM 0.05)., 6) KpUTEpHIO
Konmoroposa-CmupHoBa. B cityuae npuHATHS TUIIOTE3bI 0 HOPMAJIBHOCTH paclpe/iesieHus
HaWTH J10BEPUTEIbHbIE UHTEPBAJIBI JUIsl MATEMAaTUYECKOTO 0’KUJIAHUS U CPEHETO
KBa/IpaTUYHOTO OTKJIOHEHUS TP ypoBHE Haa&xHocTu 0.95.

3) Haiitu ucnpaBneHHbIN KOPPENSIIIMOHHBIA MOMEHT U KO3(PPUIIMEHT KOPPEISIIHU.
[IpoBepuTh runoTe3y 0 HeE3aBUCUMOCTH NpU3HaKoB X U Y (YpOBEHb 3HAUUMOCTH MPHUHSTH
paBubIM 0.05). Paccunrtats koapduimentsl muneiiHon perpeccun (X Ha Y wumm Y Ha
X). IIpoBepuTh 3HAaUMMOCTH YpaBHEHHUs perpeccuu. HaliTu noBeputenbHble MHTEPBAJIbI IS
KO3 PUITMEHTOB KOPPEALNU U TUHEHHOM perpeccu (mpu ypoBHE Haa&xHOCTH 0.95).

4) Tloctpouts noje koppensuuii BenuuuH X u Y. U Ha 3TOM ke rpaduke MOCTpOUTH
JIUHUIO perpeccud. J[aTh CMBICIOBYIO HHTEPIIPETALIMIO KOOPPHUIIMEHTOB YpaBHEHUS PErPECCUU.
OueHuTh ero NPUroAHOCTH [l AHATUTUYECKUX PacyeToB.



IIpunoxenne 2

OneHouHbIe CpesICTBA AJIs IPOBEJACHMSI IPOMEKYTOUHON aTTecTalluu

a) HﬂaﬂﬂpyeMble PE€3yJdbTaThbl Oﬁy‘-lel-ll/lﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOifI aTTreCralum:

CrpykTypHBII
JJIEMEHT

KOMIICTCHIITUHU

[Tnarupyemblie pe3ynbTaThl
00y4eHUs

OneHouHbIE CpeACTBa

OIIK-1: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE H 00IIeMHKEHEePHbIe 3HAHUS, METO/IbI MATEMATHYECKOT0 AaHAJIM3a U MO/1eJIMPOBAHUS B
npodeccuoHAJIbLHOM 1eATeTbHOCTH

OIIK-1.1

Pemaer ctanmapTHbie
npodeccuoHaNbHBIC 3a/1a4U C
MIPUMEHEHHEM OOIICHHKEHEPHBIX
3HAHWHI

ook n

© o N

10.
11.
12.
13.
14.

Bnaoeem ocnosnvim cooepircanuem OUCUUNIUHBL 8 PAMKAX CT1EOYIOUWUX MeopemuUYeCKUX

eonpocos:

Marpuiisl. JleficTBUSI HaJ MaTPULIAMH.

Onpenenurenu MaTpHIl, ©X CBOKWCTBA (JTFOOBIC J1BA C JOK-BOM).

Munop, anreOpandeckoe HONOJHEHHE. BplunciieHne ompenenuTess pas3iokKeHHeM IO

CTpoKe (CTONOIY), TOHKEHUEM TIOPSIKA.

OOpaTHas maTpula, TEOpEMa O CYIIECTBOBAHUU U €JMHCTBEHHOCTH OOPATHOI MaTPHIIBI.

DnemMeHTapHbIe MPEoOpa30BaHUs MaTPULl. DKBUBAICHTHBIE MAaTPUIIbl. PaHT MaTpUIIbL.
Cucrembl nuHelHBIX anreOpandecknx ypaBHeHuidl (CJIAY) (ompeneneHus: COBMECTHOM,

HecoBmecTHOM CJIAY, pemenust CJIAY). Ycnosus coBmectHoct CJIAY.

Martpuunas 3anucek CJIAY. Pemenne CJIAY ¢ nomoipio 00paTHOM MaTPHULIBIL.

Pemenne CJIAY no ¢popmynam Kpamepa

Omnpenenennbie u HeonpeneneHusie CJIAY. Meroa I'aycca.

JIuHeiHbIe onepauy HaJl BEKTOPaMU U UX CBOWCTBA.

Henunelinble onepanuu HaJl BEKTOPAMU U UX CBOMCTBA.

VYpaBHeHue npsiMoii Ha TiockocT. CriocoObl 3a1anns. OCHOBHBIE 33Ja4H.

YpaBHEeHHE MI0CKOCTH B IpocTpancTBe. CriocoOb! 3ananusi. OCHOBHEIE 3a/1a4H.

VYpaBHeHue npsmoit B npoctpanctse. [IpsaMast v maockocTh B pocTpancTBe. OCHOBHBIE

3a/1auu.

15.1Ipenen ¢pynkuuu B Touke. I[Ipenen ¢pynkimn B 6eckoHeqHOCTH. OAHOCTOPOHHUE TPEAEIbI.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

16. beckoHeuHO Maibie ¥ OeCKOHEYHO Ooubire (GyHKINHU, CBSI3b MeX 1y HUMU. CBoiicTBa
OECKOHEYHO MaJIbIX (YHKLIHH.

17. Teopemsl o npenenax. PackppiTiie HEONPEaEIEHHOCTEN.

18.3amevarenbHBIC TIPEICITHL.

19. CpaBHeHHE OECKOHEUHO MaIIBIX (QYHKIHI. DKBUBAJICHTHBIE OECKOHEYHO Majible QYHKIH U
OCHOBHBIE TeOpeMbI 0 HUX. [[puMeHeHne K BRIYHUCIICHUIO TIPE/ICIIOB.

20.HenpepsiBHOCTH (yHKITUH B TOUKe. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIIHSX.

21.CgoiicTBa QyHKIIHIA HEMPEPHIBHBIX HA OTPE3KE.

22.TIponsBoaHast (GyHKITUH, €€ TEOMETPHUIECKUH, (PU3NIecKnii 1 SJKOHOMHYECKHIA ~ CMBICI.

23.YpaBHEHUs KacaTeIbHOW U HOpMalK K KpuBoil. JuddepenurpyemMocTs GyHKIIUN B TOUKE.

24.TIpou3BoHasi CyMMBI, Pa3HOCTH, IPOU3BEACHUS, YacTHOTO (pyHKIMiA. [Ipon3BoaHas
CJIO’KHOM M 00OpaTHOM (PyHKITHIA.

25. luddbepeHnmpoBanre HEIBHBIX M TTApaMETPUUIECKU 3aJaHHBIX QyHKIUH. Jlorapudmuaeckoe
muddepeHupoBaHue.

26.1Ipou3BoHbIE BBICIIUX MTOPSIIKOB.

27. Inddepennuan dynkiuu. ['eomerpruueckuii cMmpica auddeperimana. OCHOBHBIE TEOPEMBI O
muddepennranax.

28.TIpumenenue muddepenHnnana K mpuOIMKEHHBIM BEIYUCICHHUSM.

29.OcHoBHbIe TeopeMbl auddepenimanbaoro ucunciaenus: Pomns, Jlarpanxka u Komm.

30.IIpaBuio JlormuTans.

31. YcnoBus MOHOTOHHOCTH (pyHKIMH. DKkcTpemyMbl QpyHKIniA. HeoOxoaumoe 1 goctaTouHoe
YCIOBHS SKCTpeMyMa (QYHKIUH.

32.Haubonblliee 1 HaMMEHbIIIee 3HAaUeHUs (DYHKITUH Ha OTPE3Ke.

33.Brinykinocts rpaduka pyHkiuu. Touku neperuda. Heob6xoaumoe u J0CTaTOUHOE YCIOBUS
TOYEK meperuoa.

34. IlepBooOpa3Has. HeompeneneHHbId WHTErpad M €ro CBOHCTBAa. Tabmuiia OCHOBHBIX
UHTErPajoB.

35. OCHOBHBIE METO/Ibl HHTEIPUPOBAHMSL: 3aMEHa IEPEMEHHON M MHTETPUPOBAHUE 110 YACTSM.

36. OnpeneneHHbI HHTErpall Kak Mpezies HHTErpajlbHOW CyMMBI, €r0 CBOMCTBA.

37. ®opmyna Heiotona — JleiibHua. OCHOBHbBIE CBOIMCTBA OTIPEIeIEHHOT0 HHTErpaa.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

38.

39.
40.

41.
42.
43.
44,

45.
46.
47.
48.
49.

50.
ol.
52.
53.

54,
55.
56.
S57.
58.
59.
60.

61.

Borunicnenue omnpeneneHHOro uWHTerpajia (3aMeHa IEepeMEHHOW, HWHTErpUpOBaHUE IIO
YacTsIM).

I'eomerpuueckue u puznyecKue NPUI0KEHHUS ONPEICIEHHOTO UHTErpaa.

Ob6nacts onpenenenuss ®HIIL. [Ipenen, nenpepbiBHOCTH. CBOMCTBA QYHKIINN, HETIPEPHIBHBIX
B OTPaHUUYEHHOM 3aMKHYTOM 00s1acTH.

YacTHble MPOU3BOAHBIE MIEPBOTO MOPSAKA, X T€OMETPUUYECKOE HCTOJIKOBAHUE.

YacTHble MPOU3BOIHBIE BBICIINX HOPSIKOB.

JuddepenurpyeMocTs 1 MoyHbIN nuddepernman GyHKIUH.

[Ipumenenue nonHoro aAuddepenuana K NpudIMKeHHbIM BeIuucieHusM. Juddepenmmans
BBICIIUX TOPSIIKOB.

[TpouzBoaHas cioxxuoi ¢yHkiuu. [ToaHas mpousBogHAS.

HNuBapuanTHOCTH (hOpMBI MTOTHOTO nuddepeHiuana.

HuddepenuiupoBanne HEIBHOW (PYHKITHH.

KacarenbHas 10CKOCTh M HOPMaJlb K IOBEPXHOCTH.

OkerpeMyM  (QyHKIMM JBYX IepeMeHHbIX. HeoOxoaumoe M JOCTaTO4YHOE YCIOBHE
JKCTpEMyMa.

YcnoBHblil 3kcTpeMyM. Meto MHOkuTenel Jlarpanxka.

Haubounbuiee n HauMeHblee 3HaueHUs QyHKIUN B 3aMKHYTOM 001acTu.

OJ1Y nepBoro nopsiaka U METOAbI UX PEILICHUSL.

JluHeliHble ypaBHEHUs BTOPOTO MOPSJIKA C NOCTOSHHBIMU KOA(Q(QULIHMEHTAMU U METOAbI UX
peLeHus.

OCHOBHBIE TIOHATHUS TEOPUH BEPOATHOCTEH: HCIIBITAHNE, COOBITHE, BEPOSTHOCTD COOBITHSI.
JevicTBus Hasl COOBITHAMU. AnreOpa COOBITHIA.

TeopeMsl cI0KEHUS U YMHOKEHHS BEPOSTHOCTEN.

®opmyna noaHou BepoatHocTU. PopMmyiia beiteca.

[TocnenoBarenbHOCTH HE3aBUCUMBIX UcibITaHuN. Dopmyna beprymn.

CrnyyaiiHbple BETUYHMHBI, UX BUIBIL.

Pan pacnpenenenus. @yHkuus pacnpeneneHus, ee cBoicrsa. InoTHocTh pacnpenenenus,
CBOMCTBA.

UuciioBble XapaKTEPUCTUKH CIYYalHbBIX BEJIMYMH: MAaTEMATHUYECKOE OXKHMIAHUE, TUCIEPCHs,




CrpyKTypHBII

[Inanupyemsle pe3ynbTaTsl

AIIEMEHT O1eHOYHBIC Cpe/ICTBA
00y4eHus
KOMITCTEHITHH
CpeaHee KBaJpaTHUeCKOe OTKIIOHEHHE.
62. HopmasibHBIN 3aKOH pacripeieIeHus CITy9aifHOW BEITHYNHBI.
OIlK-1.2 [Mpumensier MeTonbl | IIpumepnsie npakmuueckue 3a0anus 014 3a4ema U IK3AMEHA:
MOACITUPOBAHUSI )54 . . X—4y—-2z =-3,
MAaTeMaTHIeCKOTO aHamm3a i | & Pemuth cucreMy TUHEHHBIX aNTeOpandecKuX YpaBHCHHMA 4y +725
peueHus 3a7a4 B 3x—-5y—-6z=-7.
poheCcCHOHATBHOM JIeATeTLHOCTH X+y+2=0,
2. Pemmthb cucteMy JTMHEHHBIX anreOpandecKiuX ypaBHEHUN 2Xx—-y-2=0,
3X+4y+z=0.
3. Hammcarp ypaBHeHUE IpsAMOiL , MPOXOJAIIEH yepe3 TOUKy M (L 2) MapajuIeIbHON NpSMON
5x+2y+20=0.
4. Bemucauts 2Dy axb ,ECIIH A = (ZLl,l), b = (0,2,1).
5 Hamnucatp ypaBHenue npsimoit AB , ecim A(—ZLZ), B(2,—l)
6. Hamumcarp ypaBHeHue npsaMoil, Npoxoasauie uepes Touky M (:LO) NapajuieIbHON NpAMON
X-2 y-4
3 -1
7. Tlokasatp, uto mpsiMbie 2X—Y—20=0 u —X—-2y—-3=0 mnepneHAUKYISIPHBHI.
8. Ilokasatb, uro mpsimpie 2%~ Y +4=0y —4X+2y-10=0 papanenpusL.
9. Hammcate ypaBHEeHHE IPSIMOM, OTCEKAIOMIEH Ha OCSIX KOOPAUHAT OTpe3Ku 2 U 3.
10. Hamucate ypaBHEHHUE MPAMOIL, IPOXOIAIIEH yepe3 Touky M (— 2,3) MEePIEeHIUKYISIPHO
npsMON x+2y+20=0.
11. Beruucnure npenenst:
o 1+4x—x* . 3x-arcsin 2x J2x—1-
a) lim——=-—" ;0) lim—=—""""°"":B) IimM-

12. Haiiaure 3—y Ui QYyHKLIMHR: a) y=e4x_x2. 0) {
X

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

x—3 x_3
X = ctg2t,

y = In(sin 2t).




CTpyxrypHbIi [limanupyembie pe3ysbTaThl

AIIEMEHT OrneHoYHBIE CPECTBA
00y4eHus
KOMIETECHIUH
13. Haiitu sxcTpemyM ¢yHKIuHE 1 Touku neperu6a y = X* —4x® —48x* +6x -9
14. HaiiTu Heonpeen€HHBIM  UHTETpa: a)fsin 3x-cos5xdx, 0) | 1-cosx ., B)
(x—=sinx)®

j(2x+5)-ede.

V20
15. Beiuncnute onpeaeneHHbI HHTETpa J' xdx

2 \/x2+5.

1
16. BeraucinTs onpeaeeHHBINA HHTETpal J Ax -arcsin xdx -
0

. . 2
17. Haiitu turomans (GUIYpel, OrpaHMYeHHON JIwHHAMH: X=4, Yy~ =4xX.

_ / _y2 2 _ 3
18. Haiitu 1 mocTpouTh 001acTh onpeaeseHus: GyHKITUN U=y9-x"—y" +(x=Yy) .

o . 3 ;
19. Haiitu nonueiii  nuddepenuuan GyHKIUU: z=x"Iny—sin2xy.
20. HaiiTn 4yacTHble TIPOM3BOAHBIC TIEPBOTO MOPSAAKA  (YHKIHH:

z =5x°y° +In(x+4y).

o~ 2 2
21. Hanucatp ypaBHEHHE KacaTeIbHOM IUIOCKOCTH M HOPMAJU K IIOBEPXHOCTH Z =+/X" +Y° B
touke (3, 4, 5).

2 3

22. Uccnenosath Ha skcTpeMyM GyHkmio Z = X° —2Xy + 4y
23. Pemnte 3amauy Komu:  ycos® xdy = (y2 +1)dx , y(0)=0.
24. T1pm nocraske ¢ 3aBoaa Ha 6a3y 1000 paguonpueMHUKOB, Y 55 BBIIIUIN U3 CTPOS JIAMITBL.
Haiiti BeposSTHOCTB TOTO, UTO B3ATHIN HayAady MPUEMHUK OyJIeT HCIIPABHBIM.
25. [IaTHAAIATH K3aMEHAIIMOHHBIX OMJIETOB COJIEPIKaT IO 2 BONIPOCa, KOTOPHIE HE
HIOBTOPSIFOTCS, SK3aMEHYIOIIMICS 3HAET TOJIBKO 25 BonpocoB. HaliTi BEpOSITHOCTH TOTO, YTO
9K3aMEH OyJIIeT C/1aH, €CIIU JUIs ATOTO JOCTaTOYHO OTBETHTH Ha JIBa BONPOCA OJHOTO OMIIeTa.

26. [IpyHUMaeM BEpOSTHOCTH POXKACHUS MaJbunKa U JIEBOYKU paBHBIMU. HaliTH BeposSTHOCTH
TOro, yTo cpenr 10 HOBOPOXKAECHHBIX 6 OKAKYTCS MaJIbYMKaAMHU.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

27. JlaH 3aKOH pacIpeeleHHs TUCKPETHON CITy9aliHON BEIIMYMHBI:
x: | 110 | 120 | 130 | 140 | 150
p: 0102 (03 (02 ]0.2

BBIYUCIIUTH €€ MAaTEMAaTHUECKOE OXKHUIAHHUE, TUCIIEPCUIO U CPEHEE KBAIPATHIECKOE
OTKJIOHEHHE.
28. lana ¢byHKIMS pacnpeneseHus: HePEePhIBHOM CITydallHOW BETMYUHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1
F(X): 1 npu x>1

Haiiti mioTHOCTH pacnpenencuus f(X), moctpouts ee rpaduk, BEpOSITHOCTh MOMATaHUs B
3aJaHHbBIN

unrepsan [0,5; 2], Mx, Dx, 9.

29. 3amaHo pacnpe/eneHrue BEPOSITHOCTSH TUCKPETHON ABYMEPHOH CIIy4aifHOW BEJIMYMHBI:

Y\X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTu 3akoHBI pacnpeneneHus: COCTaBISIONINX, KO)PHUIHEHT KOPPesIIiu

30. Ilo BbIOOPKE MpU 3aJaHHOM ypoBHE 3HAaUUMOCTH o = 0,05 mpoBEepUTH MO0 KPUTEPHIO
[Mupcona runoTe3y 0 HOPMaIbHOM pacHpeIeIieHUH FeHepalbHON COBOKYMTHOCTHU. B ciyuae
MPUHSITHSI TUTIOTE3bI 0 HOPMAIBHOM paclpeie]ICHUH HAWTH JOBEPUTEIbHBIE MHTEPBAIIBI JIISI
MaTEeMaTHYECKOTO OKUIAHUS d W CPEIHETrO KBAaIpaTUYECKOTO OTKIOHEHHUS G TIPU YPOBHE
HaJIeKHOCTH Y =1—a

X; 4 7 10 13 16 19 22 25

n, 6 11 14 22 20 13 9 5

31. U3 HopManbHOM reHepalbHOM COBOKYITHOCTH M3BIeueHa BrIbopka 0o0bema N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148,




CrpyKTypHBII
JJIEMEHT
KOMITIETEHIINH

[Inanupyemsle pe3ynbTaTsl

O1ieHOYHBIE CPENCTBA
oOyueHus p

133, 134.
Tpebyercs npu ypoBHe 3HaunMoctu @ = 0,05 npoBepUTH HYIEBYIO THIIOTE3Y
H, :0? =o? =55, IPUHAB B KAYECTBE KOHKYPUPYIOLIEH TUIOTE3bI: 8) H, : o # 55,

0) H, 10" >55 WM H :5? <55 B3aBUCHMOCTH OT MOJYIEHHOTO 3HAYCHHUSI o’.

0) Ilopsaok npoBeaeHNsi MPOMEKYTOYHOM ATTECTALMHU, NOKA3ATEJU U KPUTEPUH OLICHUBAHMSA:

[TpomexxyTodHast aTTecTalys 0 TUCIHUILIHHE «MaTeMaTuKay) BKIIOUAET TEOPETUIESCKHE BOMPOCHI, TIO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS
00yJaromuMucs 3HaHUH, U MPAKTHYECKUE 3aaHusl, BBISBISIFOIINE CTETICHh CPOPMHUPOBAHHOCTH YMEHUH W BIIAZICHUH, TPOBOIUTCS B opMe 3auéra ¢
orieHko# (1 cemectp) 1 ak3ameHa (2 1 3 ceMecCTphl).

3auér BKIItOYAET B ceOs BHIOJHEHHE TEOPETUICCKUX 3aJaHNUH, TIO3BOJISIONIUE OIICHUTh YPOBEHD YCBOCHUS 3HAHUH 00YJaAIOIIXCS, 8 TAKKE

CTerneHb c(POPMUPOBAHHOCTU YMEHUH U BIIAJICHU.
YcBOEGHHbBIE 3HAHUSI U OCBOCHHBIC YMEHUS IPOBEPSIFOTCS MPU MOMOIIM MUCbMEHHBIX KOHTPOJIBHBIX PabO0T, 37E€KTPOHHOTO TECTUPOBAHUSI.
Ilokazamenu u Kpumepuu oyeHUBAHUA NPU 3a4eme ¢ OUEHKOU:

Kputepuu orieHku (B COOTBETCTBUU € OPMUPYEMBIMH KOMIIETEHIIUSMU U IJIAHUPYEMBIMU pe3yJIbTaTaMu 00ydeHus):

— Ha OLICHKY «OTJIMYHO» — CTYJIEHT JOJIKEH [T0Ka3aTh BBICOKUI YPOBEHb 3HAHUI 1 MHTEJUIEKTYallbHbIC HABBIKM PEIICHMS HECTAHAAPTHBIX 3a/1a4 U
3aJaHul;

— Ha OIICHKY «X0pPOoImo0» — CTYACHT I0JDKCH IMMOKa3aTh 3HAHUA U MHTCJUICKTYAJIbHBIC HABBIKU PEIICHUA CIIOKHBIX CTAHAAPTHBIX 3ada4 U SaﬂaHHﬁ;

— Ha OIICHKY «YAOBJIETBOPUTECJIABbHO» — CTYJICHT JOJDKEH IMOKa3aTh 3HAHWA HAa YPOBHE BOCIIPOU3BCACHUSA U 0OBSICHEHHS I/IH(i)OpMaI_II/II/I,
HUHTCJUICKTYAJIbHBIC HABBIKHA PCIICHUA HECJIIOKHBIX CTAHAAPTHBIX 3aia4 U SaﬂaHHﬁ;

— Ha OIICHKY «HE€YAOBJETBOPUTECJIBbHO0» — CTYJICHT HE MOXXET IMOKa3aTh 3HaAHWA Ha YPOBHE BOCIIPOU3BEACHUA U 0OBsICHEHUS I/IH(I)OpMaI_II/II/I, HEC MOXCT
MOKa3aTb MHTCIJICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTHIX 3a1a4 U 3aJIaHUi.




OK3aMeH 10 JaHHOW IUCHMIUIMHE TPOBOJUTCS B YCTHOM (popMe MO SK3aMEHAIlMOHHBIM OWiieTaM, KaKIbli M3 KOTOPBIX BKIIOYaeT 2
TEOPETUYECKUX BOIPOCA U OJTHO IIPAKTUYECKOE 3aJaHuE.

Kpurepuu oneHkn (B COOTBETCTBHHU ¢ (POPMHUPYEeMbIMH KOMIIETEHIIUSIMU U IVIAHUPYEMBIMH Pe3yJIbTATAMM 00y4eHust):

— Ha OLIEHKY «OTJMYHO» — CTY/IEHT JOJDKEH M0Ka3aTh BHICOKHI YpOBEHb 3HAHUIN HE TOJIBKO HAa YPOBHE BOCIPOU3BEIEHUS U OOBSICHEHUS
nH(pOpMalLMY, HO U UHTEJUIEKTYyaJIbHbIE HABBIKHM PEIICHUs TPOOJIeM U 3aj1ay, HaX0K/I€HUsl YHUKAJIbHBIX OTBETOB K ITPO0JIeMaM, OLIEHKH U BBIHECEH U
KPUTHYECKUX CYXKJICHHN;

— Ha OICHKY «X0pOoHI0» — CTYACHT AOJDKCH IMOKA3aTh 3HAHUS HC TOJIBKO Ha YPOBHE BOCIIPOU3BCACHUA U 00bsICHEHHS I/IH(i)OpMaI_H/II/I, HO N
HUHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA HpO6J’IGM " 3a7ia4, HaXOXJACHUSA YHUKAJIbHBIX OTBETOB K HpO6J'IeMaM;

— Ha OLIEHKY «yA0BJIE€TBOPUTEIbHO» — CTYACHT JOJDKEH MMOKa3aTh 3HAHNS Ha YPOBHE BOCIIPOM3BE/ICHUS U 00bSICHEHUS HH(OPMaLIUHY,
MHTEJJIEKTYaJIbHbIE HaBBIKU PEIICHUs IPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEeY/I0BJIeTBOPHUTEJbLHO» — CTYJICHT HE MOXKET IIOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEIACHUS U 00bsACHEHUS HHPOpMAIUH, He
MO>KET MOKa3aTh UHTEJUIEKTyalbHbIe HABBIKU PELICHUS MPOCTHIX 3a/au.



