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JIucT akryaausanuu padodeilt mporpaMmmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2023 - 2024
yueOHOM roay Ha 3acenanuu Kadeapsl [IpukiaaHoil MaTeMaTuky 1 UHQOPMATUKH

IIporokom ot 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peaauzauuu B 2024 - 2025
y4eOHOM TOJTy Ha 3acefanuu Kadeapsl [IpukinagHoit MaTeMaTHKu U HHOOPMATHKH

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouvas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzauu B 2025 - 2026
y4eOHOM TOJTy Ha 3acefanuu Kadeapsl [IpukinagHoit MaTeMaTHKy U HHOOPMATHKH

[Iporokonm oT 20 . Ne
3aB. kadeapoii 1O.A. U3BekoB

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2026 - 2027
yueOHOM roay Ha 3acenanuu Kadeapsl [IpukiaaHoil MaTeMaTuky 1 UHQOPMATUKH

IIporokom ot 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

PaGouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yuyeOHOM roay Ha 3acenanuu Kadenapsl IIpukiaaHoil MaTeMaTuky U UHQOPMATUKH

IIporokom ot 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Lean ocBOeHMST IMCHUNJINHBI (MOXYJIS)

[enssMu OCBOEHUS TUCHMIUIMHBI «MaTeMaTuKay SBISIETCS 03HAKOMJICHHE 00yJ4aeMbIX C
OCHOBHBIMHM MOHATUSIMH U METOJAMH BBICIIEH MaTeMaTHKH; CO3JaHUE TEOPETHYECKOH H
NpPaKTUYEeCKOM 0a3bl MOATOTOBKH CIIEHUAINCTOB K JACATEIbHOCTH, CBA3aHHOW C MCCIIEIOBAHUEM,
pa3pabOTKON M TEXHOJOIMSMH IMPOLECCOB HM3rOTOBJIEHUS MAIIMHOCTPOUTEIbHBIX W3AEIUNA, U
OCHOBAaHHOM Ha MPUMEHEHMH MaTEMaTU4YeCKOr0 aHalu3a W MOJCIUPOBAHUS; OBJIAJCHHUE
JIOCTaTOYHbIM YPOBHEM OOLIENPO(ECCHOHANBHBIX U NPO(PECCHOHATBHBIX KOMIETEHIMH B
coorBercTBUM C TpeboBanusmu PI'OC BO no nampasnenuto 15.03.02 «Texnomoruyeckue
MaIlMHbI U 000pyA0BaHUE», TPOPUIIL «MeTalTypruyeckue MaluHbl 1 000pYJ0BaHUE.

2 MecTo IMCIUILTHHBI (MOYJIs1) B CTPYKTYPe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucrmnianHa MaTteMaTnka BXOAWT B 00f3aTeNbyl0 4YacTh y4eOHOro IuIaHa
00pa3oBaTeNbHON MPOrPaMMBI.

Jnst  w3ydeHWs ~— OUCHUIUIMHBI  HEOOXOXMMBI  3HaHWS  (YMEHUs,  BIaJCHHSA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE NU3YUCHHS AUCUUIUINH/ TPAKTHK:

JucuunnrHa MaremaTrka BXOAUT B 6a30BYI0 4acTh yUeOHOTO Iu1aHa 00pa30BaTEIbHOM
nporpamMmebl. M3ydenne TucuuIuinHb! 6a3upyeTcs Ha IMIKOJIBEHOM Kypce MaTeMaTHKH.

3Hanus (YMEHUS, BIaJICHUs), MOTYYCHHBIC TIPH M3yYECHUU JAHHOW JUCIMILTUHBI OyIyT
HEOOXOAUMBI JJII U3YYCHUS TUCIUTUTAH/TIPAKTHK:

TeopeTnyeckas MexaHuKa

dusuka

DJIEKTPOTEXHUKA U JIEKTPOHUKA

MexaHuKa >XKUIKOCTH U ra3a

3 KomnereHunu o0y4aromerocsi, popMupyemMbie B pe3ya1bTaTe 0CBOCHUS!

AMCHUIIMHBI (MOIYJIS1) M IJIAHUPYEMbIe Pe3yJbTAThl 00y4YeHus

B pesynbTare ocBoeHust IUCHUIUIMHBI (Moynsi) «MaTtemaTrkay o0yJaronuiics: JomKeH
001agaTh CIeAYIOIUMU KOMIETCHIIUSIMHU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOP JOCTHOKCHUA KOMIICTCHIIMU

OIIK-1 CrocobeH TpUMEHSATh E€CTECTBEHHOHAYYHbIE W OOIIECWH)KCHEPHBIC 3HAHHS, METObI
MaTeMaTU4YSCKOr0 aHaIM3a U MOACIMPOBAHUS B IPO(PECCHOHATLHOM NSATEIbHOCTH,

OIIK-1.1 Pemaer cranpmapTtHele npoQeccHOHaJbHbIE 3aJaud  C PUMEHEHUEM
OOIEHH)KEHEPHBIX 3HAHUI

OIIK-1.2 IIpuMeHsseT MeTOAbl MOJEIMPOBAHMSA M MAaTEMaTHUYECKOro aHaiau3a s
peleHus 3a1a4 B Ipo(hecCHOHAIBHOM 1€ TEIbHOCTH




4. CTpyKTypa, 00bEM U COAEPIKAHNE TUCHUILTHHBI (MOIYJIs1)
OO0mmast TpyA0eMKOCTh AUCIHILTUHBI COCTaBIsAeT 15 3aueTHbIX enuuui] 540 akaa. 4acoB, B TOM

YHHUCJIC:

— KOHTaKTHas pabota — 31,9 akan. 4acos:
— ayIuTopHas — 26 akaJl. 4acos;

— BHeayIuTopHas — 5,9 akaj. 4acos;

— camocTosiTenpHas padboTta — 486,8 akaJl. 4acos;
— B (pOopMe MpaKTHUUECKOM MoAroToBKy — 0 akas. yac;
— MOATOTOBKA K 3Kk3ameny — 21,3 akaz. yac
— MOJrOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTeCTAINH - 3a4ET, IK3aMeH

AynutopHas = s
KOHTaKTHas pabora E 3 dopmMma TeKyIiero
=
B aKaj. 4acax 5] Bun KOHTPOJIS
Pasnen/ Tema 2 ( A. 1acax) EB . p Kon
> 3 © | camocTosTeNnBbHON | ycreBaeMOCTH U
JUCLIUTUINHBI < E s . | KoMIIeTeHIH
o = paboThl IIPOMEKYTOUHOM
na6. | mpakr. | € .8
Tlek. : 1 28 aTTecTalun
3aH. 3aH. | O =
1. DneMeHTbI JINHEWHOMH,
BEKTOPHOH anredpbl u
AQHAJIUTUYECKOI reoMeTpru
CaMOCTOSITETbHOE
H3yueHHe
. JIUTEPATYPhI
1.1 Jluneiinas anre0pa: paryp
N -COCTaBJICHHE
Marpuupl U AeiicTBHS HaJ - KOHCYJIbTAIlX 1O
KOHCIIEKTa
HUMH. Onpenenurenn pemennio KP Nel,
«JlokazarensCTBO
KBaJ[paTHBIX MATPHI, PaHT . - IpOBepKa
CBOWCTB
MaTpHILIBL, oOparHast koHcrekTa Nel
OTIPEACTUTENSD), N
marpuna. Merton Iaycca 0,5 0,5/0,5U| 15 «CBolicTBa OIIK-1.2
CILCHUS CHUCTEM - Bemoxenne KP oTIpeneInTeI s
p . Nel «JIunetinasi, P ’
JIMHEHHBIX - IpOBepKa
BEKTOpHas
aIreOpanvecKux BBITIOTHEHHUS
N anreOpa u
YpaBHEHHH. Teopema (pemenus) KP Nel
aHaTUTHYCCKAs
Kponexepa-Kanemnu 1
T€OMETPHSL.
Juddepennuans
HOE HCUHUCTICHHE
DOII»
- BemosiHeHue KP
Nel «JIunetinasi,
BEKTOpHas - KOHCYJIbTAIlX 1O
1.2 BekropHas anreOpa: p Y
JIMHEWHbIE W HEJIHUHEHHbIE anrepa pemerio KP Jel,
0,5 0,5/0,51| 20 aHAJIUTUYSCKas - IpOBEPKA OIIK-1.2
olepaliyl HajJ BEKTOPAMH
N TEOMETPHSL. pemenns KP Nel
W UX CBOHCTBa
Juddepennuans | (4acTb — BEKTOPHL)
HOE HCUHUCTICHHE
DOI»




- BeInoiHeHne KP
Nel «JIuneiinas,

- KOHCYJbTalluu 1O

BEKTOpHAst pemennio KP Nel,
1.3 AHanutHyeckas airebpa u - IpOBEpKa
TEOMETPHSI Ha IJIOCKOCTH H 0,4 0,5/0,51| 20 aHAJIMTHYECKAs pemenns KP Nel OIIK-1.2
B IIPOCTPAHCTBE reoMeTpHs. (gactp —
Juddepenuunans aHAITUTHYECKast
HO€ UCYHCIICHUE reoMeTpus)
OOII»
HWroro no pazneny 1,4 1,5/1,51| 55
2. BBenenue B MaTeMaTHYECKHHA
aHanu3
- Bemoninenue KP
Nel «JIuneiinas,
- KOHCYJIbTallUH 110
BEKTOpHAA pemennto KP Nel,
2.1 IIpenen u airebpa u - IDoBeDKA
HETPEPBIBHOCTh  (DYHKIIMU 0,2 0,5/0,5U| 18,1 | ananuTH4eckas ewte }II) e I?P Nol OIlK-1.2
OJIHOM IIEpEMEHHOMI TEOMETPHS. (gaCTb B HpeILeJ'I_I:I
nddepeHnuab ’
Andepen HETIPEPHIBHOCTB)
HO€ UCUHCIICHUE
OOII»
- Bemmoninenue KP
Nel «JIuneiiHas, | - KOHCYJIBTALUU IO
BEKTOpHAst pemennio KP Nel,
2.2 KoMIUIEKCHBIE 4YHCIIA. airebpa u - IpOBEpKa
Pemienne anreGpandeckux 0,2 0,5/0,5U| 17,9 | amanuruueckas petienust KP Nel OIIK-1.2
ypaBHeHu# Haja nosem C reoMeTpHs. (gactp —
Juddepenuunans KOMIIJICKCHBIC
HO€ UCUHCIICHUE YHCIIa)
OOII»
HWroro no pazaery 0,4 /11 36
3. JuddepennuansHoe
ucyucneHne (YHKIMH — OAHOH
TIEpEMEHHON
31 OnpereneHue - CaMOCTOSITEIIbHAs
) _ Hpen paboTa ¢ - KOHCYJIBTAIMH 1O
NPOU3BOJHON (GYHKIHU B .
JIUTEPATypOr pemenuto KP Nel,
touke. uddepenuuarn, ero
o — KOHCIIEKT - IpOBEpKa
TEOMETPUUYECKUI  CMBICI. Gaaun emerms KP Nel
T'eomerpuuecknit Hu 0,2 0,5/0,51| 16 i p - OIIK-1.2
N MIPUBOJAIINE K (gactp —
MEXaHHUYECKUH CMBICTT
. MOHSTHIO TIPOU3BOJIHBIE),
TIPOU3BOTHOH. Ipasuia .
HihepeHImpoBanus " MPOU3BOTHOM», - IpOBEpKa
A - BeimosiHeHue KP KOHCIIEKTa
TaOUIa IPOU3BOTHBIX No 1
- Bemmoninenue KP
. - KOHCYJIbTAIIUH 10
Nel «JIuneiinas,
pemennio KP Nel,
3.2  duddepenuuposanue BEKTOpPHAs HboBePKa
HESIBHO M MapaMeTPHYCCKU anrebpa u emte }II) e I?P Nol
3aJJaHHBIX (hyHKUUH. 0,2 0,5/0,5U( 7 aHaTUTHYECKas p (acth — h OIlK-1.2
Jlorapudmuueckoe reoMeTpHs. HOCTDOGHIE
nuddepeHnpoBaHue Juddepenunans agHKOB
HOE UCUYHCIICHUE g)p HKIH)
®OTT» yHEI
33 Hccnenosanue - KOHCYISTAIHH TIO
HKIMA C  IOMOIIBIO - BoinosineHue KP
by B 0,2 0,5/0,51| 13,8 pemennio KP Nel, [  OINK-1.2
I hepeHInaIbHOrO Nel - mposepxa KP Nel
HMCYHCICHUS POBEp ~
Wroro no paspeny 0,6 1,5/1,51| 36,8




4. HuterpanmpHO€ HCYHCICHHE

(yHKIMY OZHOU NepeMEeHHOMI

- BeInoaHenue KP

4.1 IepBooGpa3znas
F— p p No2 - KOHCYJIBTALlUH TI0
Y ’ . «Heonpenenenns! | pemenuro KP Ne2,
Heonpenenennsrii M - HpOBEDKaA
HWHTErpal U €ro OCHOBHBIE 0,2 0,4 5,3 i . PoBep OIIK-1.2
. OIpeNeNeHHbII peutenus KP Ne2
CBOMCTBA. Tabmuma
unrerpan, ®HII, | (uacTp — Hemocp.
HEOoNpeaeTIeHHbIX tdpbepenimabi yHTerp.)
HMHTETPajoB p P
b€ YpPaBHEHIS»
- BoinosineHue KP
- KOHCYJIbTallH 110
Ne2
pemennto KP Ne2,
4.2  OCHOBHBIE METOMBI «Heonpenenchub! IIpOBEPKa
: 0,2 0,5 | 8,7 |it onpenenenmerii POBCP OIK-1.2
HMHTETPUPOBaHUSA pemenus KP Ne2
nnTerpan, OHII,
(4acTpb - METOJIBI
nuddepeHIranbH
WUHTETPUPOBAHHS)
bl YPaBHEHUSD)
43 OnpeneneHHblit - KOHCYJbTAIUX MO
pen - BoinosineHue KP Y -
HUHTErpal. 3anaun, No2 pemennto KP Ne2,
NPUBOASAIINE K IIOHATHIO - - IpOBEpKa
Of')l ez[:n;[moro UHTEerpana «Heonpenenerny! emeli)nﬂ I?P No2
p rpasa. 0,2 0,5 | 12 |it onpenenennsii | P * OIIK-1.2
dopmyna (uactsb -
. nnTerpan, OHII,
Hetorona-Jleiibnuna. BBIYUCIICHUE
. mddepeHunans
CaoticTBa. Meronst OTIPEEIEHHOTO
bl YPaBHEHUSD)
HMHTETPUPOBAHUS WHTerpasia)
- BoinosineHue KP
- KOHCYJIbTAIlX 1O
Ne2
pemennto KP Ne2,
44 IIpunoxenus «Heonpenenerny! npoBepKa
: p 0,2 0,5 | 10 | it onpenenennsit POBEp OIK-1.2
OTIpeIeIEHHOTO NHTETpasia pemenns KP No2
unterpan, OHII,
T p— ("acTp MpUIIOKEHUS
A et OTIP.HHT)
bl YpaBHEHHS»
HUroro no pazneny 0,8 1,9 36
5. JuddepenuuansHoe
HCYHCIICHUE GbyHKIMT
HECKOJIbKHX NEPEMEHHBIX
CaMOCTOSITETbHOE
H3yueHHe
5.1 Onpenenenue v
o JIATEPATYpPHI:
OCHOBHBIX MTOHSATHIA.
IIpexen m HempepbIBHOCTH HarcanHe - IpOBEpKa
b ! 0,1 05 | 15 KOHCIICKTa OTIK-1.2
OHII. OcHoBHBIE CcBOIiCTBa N KOHCIIEKTa
. «CBoiicTBa
(yHKIMH, HETIPEPHIBHBIX B .
N GbyHxuni,
3aMKHYTO# 00nacTu
HETPEPhIBHBIX B
3aMKHYTOH
obmacTi»
5.2 YacTHble POU3BO/IHBIC - BoinosineHue KP
u MIPOU3BOHAS o No2 -
HaIpaBJICHUIO. «HeormnpeneneHHb! | KOHCYIBTHPOBaHKE
KacarenpHas 1miIoCKOCTh U ", o pemenunio KP
0,1 05 | 10 Ny P OTIK-1.2
HOpMaJIb K IIOBEPXHOCTH. omnpeieeHHbII Ne2,
T'eomerpuuecknii  cMbICH unterpan, OHII, - IpoBepKa
mupdepennuana. IIpuznak mupodepennuansy | pemenus KP Ne2
muddepeHInpyeMocTu bI€ YpaBHEHHUS
5.3 IIpousBojHas CIIOKHOU - BoinosineHue KP
(dhyHKIUU. YacrHble Ne2 -
TIPOU3BOIHBIE u «HeormpeneneHHb! | KOHCYIbTHPOBaHKE
quddepeHnanbl  BBICIIAX U, u o peuiennto KP OIlK-1.1,
0,1 0,6 15 N
MOPSAKOB. OIpeNeNeHHbII Ne2, OIIK-1.2
Huddepenuuponanue unterpain, ®HII, - IpOBEpKa
HESIBHO 3aJaHHBIX mupodepennuansy | pemenus KP Ne2

¢dhyHKUNI

bIC YPABHCHUS»




- BeINoJiHeHHe KP

Ne2 -
«HeonpeneneHHs! | KOHCYIBTHPOBAHHE
54 [onsTHe 00 pﬁﬂ o yemeHII)/no Kp
IKCTpEMyMax dyHKUMH 0,1 0,5 10 > . p OIIK-1.2
onpeneneHHbIN Ne2,
MHOTHX HEPEMEHHBIX
nnrerpan, ®HII, - IpOBEPKaA
muddepennmansh | pemenns KP Ne2
bI€ YPaBHEHUS»
Uroro no pazmeny 0,4 2,1 50
6. OOBIKHOBEHHBIE
b depeHIraIbHbIe ypaBHEHHS
6.1 OOBIKHOBEHHBIE - BeimoniHeHue KP
muddepeHInaiIbHbIC Ne2 -
YpaBHEHHUS IIEPBOTO «HeormpeneneHHb! | KOHCYIbTHPOBaHKE
HopsZIKa. Metoast i o peuenuto KP
e A 02 1| 246 S P OTIK-1.2
peleHus omnpeieeHHbII Ne2,
muddepeHIHaTbHBIX unterpan, ®HII, - IpOBEpKa
YpaBHEHHI IIEPBOTO mupodepennuansy | pemenus KP Ne2
HopsaKa ! b€ YpPaBHEHIS»
- COCTaBJICHUE
KoHcTekTa «J{Y -
BBICIINX KOHCYJIETUPOBaHUE
6.2 J1Y BBICIIMX TIOPSIIKOB, TIOPSIKOB, o pemennio KP
0,2 1 20 OIIK-1.2
CBOJIAIIIUECS K [IEPBOMY cBOJAIIUECS K Ne2,
HEPBOMYY, - IpOBEpKa
- BoinosineHue KP KOHCIIEKTa
Ne2
Wroro no paspeny 04 2 44.6
Wroro 3a cemectp 4 10/41 |258.4 3a4€T,’K3aMCH
7. DneMeHThI TeopHuH
BEPOATHOCTEN U
MaTEeMaTHYECKOW CTAaTHCTHKU
- BemmoniHenne KP | - Bemonuenne KP
Ne3 «Teopust Ne3 «Teopust
7.1 DneMeHThI Ny .
0,5 0,5/0,5U| 27,3 BEPOSTHOCTEH. BEPOSTHOCTEH. OIIK-1.2
KOMOHMHATOPUKU
Marematuyeckas | Martemaruueckas
CTaTHCTHKA CTAaTHCTHKA
7.2 Anrebpa coOblTH.
Knaccuueckoe, - BeINoJiHeHHe KP
KOHCYJIbTUPOBAHNE
T€OMETPUUECKOE U Ne3 «Teopust 10 pemmenmo KP
CTaTUCTHYECKOE 0,5 0,5/0,51f 25 BEPOSTHOCTEH. p No3 OIlK-1.2
OIpeiesIeHHsI BEPOSITHOCTH. Maremaruyeckas . O_Be’ <a
AKCHOMaTHKa TEOpUH CTaTHCTHKA POBED
o pemenus KP Ne3
BEPOSITHOCTEH
7.3 Teopemsl cioxeHHS U
YMHOXXEHHUSL. VYcnosnas - BoinosineHue KP
KOHCYJIbTUPOBAHNE
BEPOATHOCTb. dopmyna Ne3 «Teopus
. . o pewenuto KP
IIOJIHOM  BEPOSATHOCTH U 0,5 /11 20 BEPOSTHOCTEN. No3 OIIK-1.2
¢dopmyna Baiieca. Cxema| 2 Maremarnueckas . o_Be’ <a
Bepuymnu, npubmmkeHus CTaTUCTHKA POBED
pemenns KP Ne3
Jlarutaca u Ilyaccona
7.4 JuckpeTHble u
HENpepbIBHBIE  CITy4aliHbIE -
pep v - BeimoniHeHue KP
BEJIMYMHBL. Psn u pyHKuums KOHCYJIETUPOBaHUE
acrpeiesieHUs u Ne3 «Teopus o peuenuto KP
pacrip 0,5 1/11 25 BEPOSITHOCTEH. p OIIK-1.2
IUIOTHOCTb. Ne3,
Marematndeckas
Marematnueckoe - IpoBepKa
CTaTUCTHKA
OXHWJIaHHE€ U JHUCHepCHs, pemenust KP Ne3
HayaJbHbIE ¥ [ICHTPAIbHBIC
7.5 W3BecTHbIE -
acTipefieNieHnss M HX - Bemoerme KP KOHCYJIbTUPOBAHNE
Encngsme Ne3 «Teopus o yemeHII)/no KP
0,5 1/0,21 | 25 BEPOSTHOCTEH. p OIIK-1.2
XapaKTePUCTHUKH. Ne3,
Maremarnyeckas
HopmainsHoe - IpOBepKa
CTaTHCTHKA
pacmpeneneHue pemenns KP No3




7.6 MmuoromepHsbie

- BeINoJiHeHHe KP

ciryyaiiHble BEJIMYHHBL.
DyHKIEE pacTpeIICHHA Ne3 «Teopust KOHCYJILTUPOBaHUE
i > 0,4 1 30 BEPOSTHOCTEH. o pemennio KP OIIK-1.2
CBOWCTBaA. Yucnossie
- Maremarnyeckas Ne3,
p P ) CTaTUCTHKA» - mpoBepka KP Ne3
DJIeMEeHTHI TEOpUH
7.7 OCHOBHBIE TIOHATHS, - BeInoiHeHne KP -
reHepajibHas Ne3 «Teopust KOHCYJIETUPOBaHUE
COBOKYITHOCTh U BBIOOpKA. BEPOSTHOCTEH. o pemennio KP
CTaTHCTHYECKHE  OIEHKH 0,3 1 30 | MaremaTtuyeckas Ne3, OIIK-1.2
rmapaMeTpoB CTaTUCTHKAY, - mpoBepka KP Ne3,
pacrpenenenus. ToueuHsie -KOHCIIEKT IO - IpOBepKa
U MHTEpBaJIbHbIE OLIEHKU pazzaeny KOHCIIEKTa
- Bemoninenue KP -
7.8 JloBepurenbHble
Ne3 «Teopus KOHCYJILTUPOBAaHUE
HWHTEpBaJIb IS .
HADAMETDOE  HODMANLHOLO BEPOSTHOCTEH. o peuenuto KP
P P p 0,3 1 26,1 | Maremarnueckas Neo3, OIIK-1.2
pacrpenenenus. [lonstue o
CTaTUCTHKAY, - mpoBepka KP Ne3,
KPUTEPUAX MPOBEPKU
-KOHCIIEKT IO - IpOBepKa
CTaTUCTUYECKUX THIIOTE3
pazzaeny KOHCIIEKTa
7.9 Kpuruueckas 00nacth, - Beimoninenue KP -
YpOBEHb 3HAYMMOCTH, Ne3 «Teopust KOHCYJIETUPOBaHUE
MOIIIHOCTh KpUTEpUs. BEPOSTHOCTEH. o pemennio KP
Kpurepuii corJlacus 0,5 1 20 | MaremaTuueckas Ne3, OIIK-1.2
IIupcona mis ruUmoressl o CTaTUCTHKAY, - mpoBepka KP Ne3,
HOpMaJIbHOM -KOHCIIEKT IO -IIpoBepKa
pacrpeneneHuu paszeny KOHCIIEKTa
HWroro no pazneny 4 8/3,21 |228.4
Uroro 3a cemectp 4 8/3,21 12284 JK3aMeH
Hroro nmo gucuuiinHe 8 18/7,2 1| 486.,8 3a4eT, 9K3aMeH




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

Peanu3aiust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAYCMATPUBAET UCIIOIH30BaHUE B y4COHOM
IpOlEcCe AaKTHUBHBIX M WHTEPAKTHUBHBIX (OpM TMPOBEACHHUS 3aHATHH B COYETAHUU C
BHEAYAUTOPHOW PabOTON C 1eIbio (POPMUPOBAHUS U PA3BUTUS MPO(PECCHOHATBHBIX HABBIKOB
obyuarontuxcsi. CormacHo 1. 34 Ilopsnka opraHu3alMu M OCYIIECTBICHUS JIEATEIBHOCTH IO
o0Opa3oBaTeNbHBIM MIpOrpaMMaM OakajlaBpuaTa BbIcIIero oOpa3oBanus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu nipoBeieHUH y4eOHBIX 3aHATHI 00ECIIEYMBACTCS PA3BUTHE Y
00ydJaromXCcsl HABBIKOB KOMAaHAHON pabOThl, MEKIMYHOCTHOM KOMMYHHUKAIIMH, MPUHSITHI
pelIeHu, JHUAEepPCKUX KayecTB, B TOM YHCIE€ C YYETOM pPErHOHaJbHBIX OCOOEHHOCTEU
npodecCHOHAIBHOM JesITeIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEH paboToaaTeneil.

BriOupas Ty uiau WHYIO TEXHOJIOTHIO PabOThI ¢ 00y4arOMUMHUCS, HEOOXOIUMO UMETH B
BUJY, YTO HanOombIero 3pdekra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CITH yYUTHIBATH LU
o0pa3oBaHMs, Ha peain3allii0 KOTOPHIX TOJKHA OBITh HaIlpaBlieHa M30upaeMas TEXHOJOTHS,
CO-ZIep’KaHue, KOTOPOE MPEACTOUT NepeaaTh 00yJaroIuMCs ¢ €€ TIOMOIIbIO, a TAKXKE YCIOBHUS, B
KOTOPBIX OHa OYJeT UCTIOIb30BaThC.

B namreit paboTe MBI HCTIONTB3YEM CIIEAYIOIIEE.

1. TpagummonHsle oOpa3oBaTelbHBIC TexHoJMOoTMH. OpraHuzamus 00pa30BaTEILHOTO
mporecca, MTpPEAnoyiaraeT MPSMYI0 TPAHCISLIUIO 3HAHWW OT TMpernojaBaTelii K CTYACHTY
(MpeuMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIHLHO-WITIOCTPATUBHBIX METOJIOB  OOy4eHHS).
Y4eOHasi NesATENBHOCTh CTYACHTa HOCHT B TaKUX YCIIOBHUSIX, KaK MPAaBUIIO, PENPOIYKTHBHBIN
XapakTep.

®opmbl yueOHBIX 3aHATHIL:

- uH(boOpMalMOHHAas JIeKIMs — TIOCJIeNoBaTelIbHOE H3JIOKEHHWE MaTepuana B
TUCITUTIIMHAPHON JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BEpOAIbLHBIMH CPEICTBAMHU.

- IPAKTUYECKOE 3aHITHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

2. TexHonoruum mnpoekTHOro oOydeHus. OOpazoBaTelbHBIH MpoOIecC IMOCTPOCH B
COOTBETCTBUHM C QJITOPUTMOM I[O3TANHOTO pEIICHHs] MPOOJEMHONM 3alaydl WM BBIIOJHEHUS
yuebHoro 3ananus. [IpoekT npeanogaraeT COBMECTHYIO y4eOHO-TT03HABATEIbHYIO JIEITELHOCTh
TPYNIbl CTYEHTOB, HAIIPABJICHHYIO HA BbIPAOOTKY KOHIIEMIIMH, YCTAHOBJICHHE LieJeil U 3ajaay,
(GOpPMYITUPOBKY OXHIIAEMBIX PE3yJIbTAaTOB, OMNPEICICHUE MPHUHIIMIIOB W METOJIUK PEIICHUS
MOCTaBJIEH-HBIX 3aJ]ay, IJIaHUPOBaHUE XoJa pPaldOThl, MOMCK JOCTYNHBIX M ONTHUMAJIbHBIX
pPECYpCOB, MOATAMHYIO pPEATU3alMI0 IJIaHa Pa0OThI, MPE3CHTAIMIO PE3yJIbTaTOB pPaldOThHI, HX
ocMbiciieHre u pediekcuto. [IpumensieTcss B OCHOBHOM IS IEPEX0/ia KOMIIETEHIIMY HA YPOBEHb
BIIQ/ICHUS.

OcHOBHBbIE TUTTBI TPUMEHSEMbIX HAMU B 00pa30BaTEIbHOMN NEATEIbHOCTH IPOEKTOB:

HccrnenoBaTenbCkuii MPOSKT — CTPYKTypa npuOMmKeHa K QopMmaTy HaydHOTO
UCCIIeIOBaHMs (JI0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJCIeHHe HAay4YHOH MpoOIeMbl,
npeaMeTa U 00bEKTa HCCIEAOBaHUSA, MeNiel W 3a/ad, METOJOB, MCTOYHHKOB, BBIIIBIKCHUE
TUTIOTE3bI, 0000IEHNE PEe3yIbTaTOB, BBIBOJABI, 0003HAUYEHHWE HOBBIX MpooOsiem). PesympraTom
SIBJISIETCS yueOHas KapTa 1o MOAYITIO HaIlle 00pa30BaTebHON IPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJArallMili B OTIWYHME OT MPEIbIAYIIETr0, KOHEYHBIN
NPOAYKT B CICAYIONIMX BapUaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MATeMaTHUYECKOMY)»
coOpIThIO (TIpa3auuk yncia «[lu» 1 T.1.); «MaTemMaTH4YecKas» OTKpPBITKA (CBOETrO poja ydeOHas
KapTa, TOJbKO He(hopManbHO, KpaCOYHO O(popMIIEHHAS; BUACOPOIHK «S Haydy Bac pemars ...» u
T.I1.

NudopmannoHHblii  MpPOEKT — y4eOHO-TIO3HABAaTENbHAs JACSITENBHOCTH C  SPKO
BBIPAKCHHON 3BPUCTUYECKON HAMIPABICHHOCTHIO (ITOUCK, OTOOP U CUCTEMAaTU3alus HHPOPMAIIH
0 KakoM-TO OOBEKTE, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOH MH(OpMaIe, ee aHaIu3 U
0000111eHIE 1, HAKOHEII, TPE3ESHTAIINS IO TPAKTUYECKOMY TTPHIIOKEHHIO).



3. HWudpopmanmoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTelbHbIE TeXHOJOrHH. OpraHu3ars
00pa30BaTeNLHOTO TpoIlecca ¢ MPUMEHEHUEM CIECIHATU3UPOBAHHBIX MPOTPAMMHEIX Cpel H
TEXHUYECKUX CPEICTB paboThl ¢ wHpopmanueil (MHGOPMAIMOHHYIO Cpeay YHUBEPCUTETA
MOOJYC MOODLE).

6 YueOHO-MeTOOMYECKOE 0O0ecIeYeHHe CAMOCTOSITe IbHOM padoThl 00y4aromuXxcst
[IpencraBieHo B mpuioxeHuu 1.

7 OueHOYHbIE CpeICTBA ISl IPOBeIeHHUs MPOMEKYTOUHOM aTTeCTaAlNU
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MHPOPMAITMOHHOE O0ecnevyeHHe JUCIUNIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:

1. umaues, B. C. Bricmas maremarnka : yueOHuk / B.C. IllunaueB. — Mockaa :
NH®PA-M, 2019. — 479 c. — (Bsicmee obpazoBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekct : AJIEKTPOHHBIN. - URL:

(mara oOpamenus: 02.09.2022). — Pexum
JOCTyTA: O TOJIITUCKE.
2. Maremaruka : yae6HOoe ocooue / FO. M. [lanunos, JI. H. XXypbenko, I'. A. HukonoBa
[v np.] ; mox pex. JI. H. XKypbenxo, I'. A. Hukonosoit. — Mocksa : UH®PA-M, 2019. — 496 c.
— (Bricmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-16-010118-7. - TekcT : 31eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/989799 (mara obpamenus: 02.09.2022). — Pexxum
JOCTYTIA: TIO TIOJIITUCKE.

0) lonotHuTE/ILHASI IUTEPaTypa:

1. Marematuka B mpumepax W 3amadax : yde0. mocobue / O.M. lertsapesa, JI.H.
XKypbenko, I'.A. Huxonona, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UH®PA-M, 2019. —
372 c. — (Bwicmiee obOpaszoBanue: bakamaBpmart). - ISBN 978-5-16-011256-5. - Tekcrt :
anektpoHHbd. - URL: https://znanium.com/catalog/product/989802 (mata oOpameHus:
02.09.2022). — PexxuMm mocTyma: 1o MmojmucKe.

2. @uxrtenronsl, I'. M. OCHOBBI MaTeMaTHYECKOTO aHAIN3a : y4eOHUK : B 2 vacTsx / I
M. ®uxtenronsi. — 11-e u3z., crep. — Cankrt-IlerepOypr : Jlans, [6. 1.]. — Yacts 1 — 2019.
— 444 c¢. — ISBN 978-5-8114-0190-1. — Tekct : osnexkTpoHHblii // Jlanb
3JIeKTpOHHO-OMOmmoTeyHass cucrema. — URL: https://e.lanbook.com/book/112051  (maTa
obpamienus: 02.09.2022). — Pexxum gocTtyna: st aBTOPU3. MOJIb30BaTEICH.

3. ®uxrtenronbil, I'. M. OCHOBBI MaTeMaTUYECKOTO aHAIKM3a : y4eOHUK : B 2 yacTsax / .
M. ®uxrtenronsil. — 10-e u3a., crep. — Cankr-IlerepOypr : Jlaus, [6. r.]. — Yacts 2 — 2019.
— 464 c¢. — ISBN 978-5-8114-0191-8. — Teker : osnektpoHusld // JlaHb
ANIeKTpOHHO-OuOMoTeunass cucreMa. — URL:  https://e.lanbook.com/book/115730  (maTa
obpamenus: 11.05.2021). — Pexxum qoctyna: ajist aBTOpHU3. TOJIb30BATENICH.

4. Munaues, B. C. 3amauHuk 1o BbICIIEH MareMaTuke : yueOHoe mocobue / B. C.
[[IumaueB. — 10-e wm3x., crep. — MockBa : UHOPA-M, 2020. — 304 c. — (Besicmee
oOpazoBanme). - ISBN 978-5-16-010071-5. - Tekcr : onekrponusii. - URL:
https://znanium.com/catalog/product/1042456  (mata oOpamenusi: 02.09.2022). — Pexum
JOCTYTA: TIO TIOJIITUCKE.

B) MeToanyeckne yKazaHus:

1. I'paueBa, JI.A. OnpeneneHHblil HHTErpat: METOANYECKUE YKa3aHUsl ISl CTYIEHTOB —
Maruuroropck: 'OV BITO «MI'TY um. I'.1. HocoBa», 2010 —12 c.

2. I'pauesa, JI.A. DneMeHTHI TUHEHHON anreOpbl, BEKTOPHON alireOphl M aHATUTUYECKOM
reomerpun: YueOHoe nmocooue. - Marautoropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2010 —
63 c.

3. Makcumenko, M.A. CoOwiTHs 1 BeposiTHOCTB. YacTh 2: MeTo. yka3. - MarHUTOTrOpCK:
T'OVY BIIO «MI'TY um. I''11. HocoBay, 2010. — 25 c.



4. Masuenko, E.Il. TlpousBognas u muddepeniman Gyakmuu. [Ipakrukym.- MarHuToropck:
T'OVY BIIO «MI'TY um. I''11. HocoBay, 2010. — 38 c.

5. Masuenko E.I1. HccnenoBanune ¢yHKIMA ¥ moctpoeHue rpadukos. [Ipaktukym. —
Maruuroropck: ['OY BIIO «MI'TY um. I'.'1. HocoBa», 2011. -20 c.

r) [Iporpammuoe obecneuenne u UnTepuer-pecypcebi:

IIporpammHoe o6ecnneuenne

HanmenoBanme .

1o Ne norosopa CpoK neicTBUA JTUIEH3UU
7Zip CBOOOJTHO OeCCpOYHO
MS Office 2007 |y, 135 41.17.09.2007 GeccpoaHO
Professional
FAR Manager |cB0O0aHO 0OeccpoyHO
Bpayzep Mozilla|cBoGoaHO
Firefox pacnpocTpassemoe 110 beccpotno
Bpayzep Yandex|cBo6oaHO 0OeccpoyHO

IIpodeccnonanbHble 0a3bl JAHHBIX M HH()OPMAIMOHHBIE CIPABOYHBIE CHCTEMBbI

Hassanue xypca

CchplIKa

OnekTpoHHas  0a3a  TEPUOAMYECKUX
n3panuii East View Information Services,

https://dlib.eastview.com/

Harmmonanbuasa
MH(POPMAIMOHHO-aHATUTHYECKAs
cucteMma — Poccuiicknii HHAEKC HAYIHOTO

URL.: https://elibrary.ru/project_risc.asp

[TouckoBas cuctema Axaagemus Google
(Google Scholar)

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

Wudopmannonnas cucrema - Enunoe
OKHO _JI0CTyna K MH(OPMAaLMOHHBIM

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

Poccuiickas I'ocynapcrBennas
onb6amnorexa. Karamorn

https://www.rsl.ru/ru/4readers/catalogues/

DONEeKTpOHHBIE  PeCypchl  OMOTHMOTEKH

MI'TYVY um. I''1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

MexnayHnaponHass — pedepaTuBHas U
NOJTHOTEKCTOBAsl _ CcrpaBodYHasi  0aza

http://scopus.com

MesxaynapoaHas 6a3a MOJHOTEKCTOBBIX
KypHaJIoB Springer Journals

http://link.springer.com/

MexnynaponHas pedepatuBHas —0asa
JIJAHHBIX 1O YHCTOM W TPHUKIATHOMN

http://zbmath.org/

9 MaTepuajbHO-TEXHHYECKOE 00ecneueHne JUCIUILIMHBLI (MOIYJIA)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC obOecrnieucHue JUCIUIIIIMHBI BKIIFOYACT:




MatepuanabHO-TeXHUYECKOE 00eCreYeHre TMCIUIUIMHBI BKIIIOYAET:

Y4eOHblE ayIuUTOpUW I TPOBEACHHUS 3aHATUN JIGKIIMOHHOTO Tuma Jlocka,
MyJIbTUMEAUMHBIE CPEICTBA XPaHEHHUS], TIepejaun U peCTaBIeHUs HHPOpMAIH

VY4eOHblE ayAWTOPUM [UIS TPOBEACHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHAMBUAYAIbHBIX KOHCYJIbTALMNA, TEKYIIET0 KOHTPOJIS U MPOMEXYTOUHOU arrectaiuu Jlocka,
MYJIbTUMEAUMHBINA IPOEKTOP, IKPaH

Kommiekec metomumdeckux pa3paboTok (pa3laTOYHOTO MaTepuana M METOAMYECKHUX
yKa3aHHi{) 1\WIH KOMIUIEKC TECTOBBIX 331aHUH Ul MOATOTOBKU U IIPOBEICHUS TPOMEKYTOUHBIX
1 pyOEKHBIX KOHTPOJICH

[TomereHust 111 CaMOCTOATENBbHOM paboThl ydamuxcs [lepcoHambHbIe KOMITBIOTEPHI C
nake-toM  MSOffice, Beixogom B HWHTEpHET © ¢ JOCTYyNOM B  JJICKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIHHYIO CPEly YHUBEPCUTETA

[Tomemenne g  XpaHeHHS ©  MPOPUIAKTHYECKOTO OOCITy)KMBaHUS y4eOHOTO
obopynoBanusi Illkadsl 118 XpaHeHUS y4eOHO-METOJMUYECKOW JOKYMEHTAIMH, Y4eOHOTo
000pyI0BaHUs ¥ Y4eOHO-HATIISATHBIX TTOCOOUH.



IMPUJIOKEHUE 1

Y4eOHO-MeTOAUYECKOE OOecTIeYeHHe CAaMOCTOATEIBLHOM padoThl 00y4YarommXxcst

I[To mucummumue «MaTtemaTHKa» IPEeAyCMOTpPeHa BHEAyJUTOPHAs CAMOCTOSITeIbHas paboTa
00yJaromMXCcs, MPOBOIUMAs B BUJIE CAMOCTOSITEIIBHOTO H3Y4YEHUSI TUTEPATYpPhl U
MH()OPMAIIMOHHBIX PECYPCOB, @ TAKXKE B BUJIE PEIICHHS THITOBBIX 3a/1a4 P BBITIOJIIHECHUN
KOHTPOJILHBIX PaloT.

Ilpumepnvie konmponwvnsie pabomut (AKP):

AKP Nel «/IuneiiHasi, BeKTOpPHAas ajredpa i aHAJIUTHYECKAsi FTeOMeTpPHsl.
JAnddepennuanbuoe ucuuciaenue POID»

3ananme 1.
Pemure cuctemy Tpems cmocobamu: a) MaTpUIHBIM crioco6om; 6) o ¢popmynam Kpamepa; B)
MeroaoM ['aycca

x—2y-3z=3,

3x+y—-2z=9,

2x—-3y+5z=—-4.

3aganue 2.

1) Haiimure yron Mexxy BEKTOPaMU @ U b, €CIU 4 = (2;— 1), b = (— 2; 2).
[TocTpoiite naHHBIE BEKTOPHI B cricTeMe KoopAauHAT OXy, a TaK)Ke BEKTOPBI, H300paxaroIine:
2a+b, a-3b.

2) VKaxuTe cpelu HHWKENPUBEIECHHBIX BEKTOPOB OPTOTOHAIBHBIE, KOJUIMHEApHBIE, a TaKKe

KOMILJIAaHAPHBIC: @ = (— 3;-1; 4), b = (2;,-2;1), c¢= (2; %; —%), d= (7;11; 8). Bbruucaure

IIouIaib apajiesorpaMma, HOCTPOEHHOTO Ha BEKTOpax b u c.
3ananme 3.

Hanucarte ypaBHeHue npsamoit AB , ecinu A(— 1; 2; 3), B(— 1; 2;—1). Beruncnute paccTosiHuE OT
TOYKHU A 3TOM MPAMOM JI0 MIIOCKOCTH, IPOXOALIEH uepe3 TOUKy B, nepneHanuKynsipHO BEKTOpPY
N(0;-3;9).

3ananue 4.
I[IpuBeUTE K KAHOHUYECKOMY BUJY M HOCTPONTE KpUBYI0 X~ —4x+2)° —4y =0

3aganue 5.

Brruucnure npenesnsr:

1+4x—x* . 3x-arcsin2x lim\/2X— —\/g

a) im————,6) lim————— ;B
x>0 x +3x7 +2x x>0 cOSX —COS”~ X X3 x—=3

3aganue 6.



dy dz)’ I x=ctg2t,
Haitnure — u —= g GyHKIMA: a) y=e * * . 0 i
dx dx’ by ) ¥ y = In(sin 2¢).

3aganue 7.

2x-17

x* -4

CocraBpTe ypaBHEHHE KacaTeIbHOU K KPUBOM: y= B TOYKE X,=-1. Hapucyiire

KacaTeJbHYIO U KPUBYIO.

AKP Ne2 «HeonpenesieHHblid 1 onpeaeeHHblid narerpaj, ®HII, ntudpdepenunanbubie
YPaBHeHHD»

3adanue 1. Beruucnure HEONPEACICHHBIE HHTETPAIbI

1) I(1+tg23x)dx; 2) J. 3o ; 3)jarcsin5xdx; 4) Jln3xdx.
x

—dx;
V6x +x°

3adanue 2. Beruucnurte onpenesieHHble HHTErPaIbl

1 2 4,5 _
(1-sin2x)’dx; 2) ijdx; 3) Ix—ldx.

1)) —
Oex 132x_1

O 0 [ N

3aoanue 3. Haiinute miomans GUrypsl, OrpaHHuEeHHON JIMHUSMHU:
xy=6, x+y—-7=0.

3aoanue 4. Borancnuts HeCOOCTBEHHBIN MHTETPAJ MM YCTAHOBHUTD €TI0 PaCXOJAUMOCTH!

F T dx

1) J-)c3e_"4 dx .

! > Ja—xp

3aoanue 5. Haiitu u mnoctpoutb o0NacTh onpenencHus (QyHKIUH

z=In(4-x* —y*)—arcsin(2 - y).
3aoanue 6. Haiinute wacTHblE TPOU3BOJAHBIC IIEPBOrO MOpsaKa (QYHKIUU:

. +
z=3xy> —sin(x’ +y)+x Y

3aoanue 7. HaitnuTe rpajuieHT CKaISApHOTO MOAS # = X° + y°> —2z° U ero MOJIy/b B TOUKE
M(1;-1;2).

3aoanue 8. Halitn HauMeHblllee W HauOOJbIee 3HAaUYeHWE (YHKIIUU

z=x"—xy+2y* +2y+1

B obmactu D: x+y=-5 x=0; y=0.



3aoanue 9. Penuts nudhepeHnmanbubie ypaBHEHUS IEPBO CTENIEHN

A) xy’—4y—x2\/;=0.

) s
b) y’sinx =y Iny, y(E)Ze

B) x(y* —1)dx + y(x*> —=1)dy = 0.

3aoanue 10. Pemnts MMHEHHBIE HEOTHOPOIHBIE MU (P PepeHIMaTIbHOE YPaBHEHHE C TOCTOSHHBIMU
K03 punmeHTamMu

a)y" =3y +2y=(4x+9)e>™, 6) y"+4y' +8y=(x+2)cos3x

3aoanue 11. Petiutb 0HOPOJIHYIO CUCTEMY TU(HEPEHITNATBHBIX YPaBHEHHIMA:

x'=6x-y,
y' =x+4y.

AKP Ne3 «Teopust BeposiTHOCTeli. MaTeMaTHYecKasi CTATHCTHKA)

—

e

7.

B ypue 12 mapos. Cpeau 3tux mapos 3 Oenbix u 9 uepHbix. KakoBa BEposITHOCTB TOTO, YTO
Hay/1auy BBIHYTHIHN IIap OKa)KeTcs OenpiM?

B paguoctyauu tpu mukpodona. s Kaxkaoro U3 nepBbIX ABYX MHUKPO(GOHOB BEPOATHOCTh
TOr0, 4TO OH BKJIIOYEH B JaHHbIM MOMeHT, paBHa 0,45, a miusa tperbero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JAHHBII MOMEHT BKJIIOUEHBI 2 MUKPO(DOHA.

B npomaxe nMeroTcst Oeible 1 KOPUYHEBBIC SHIIa B COOTHOIIEHUH 2:3, TPUYEM MPOU3BOICTBO
60% 6emnpix 1 71% KOPUYHEBBIX ULl JATUPYETCS JTHEM, MPEAIISCTBYIOIUM JHIO MPOJAKH, a
OCTJIbHBIC fMIa JATHPYIOTCS Oojiee paHHUMHU dYuciaMmu. [lokymatenb 3aka3bIBaeT sidIia,
JaTUpyEMblE JHEM, MPEAIIESCTBYIOIIUM JHIO MPOJAXH, HE3aBUCUMO OT uX LBera. KakoBa
BEPOSATHOCTH TOTO, UTO MY MPOJIATYT PEIIETKY OebIX SUIl?

. Tenedonnast cerp yupexaenus ooOcmyxuBaer 200 aboHeHTOB. BeposaTHOCTH TOrO, 4TO B

TEUEHHE MHHYTbl BHYTPHU O3TOM CETH KTO-TO KOMY-TO MO3BOHMT, paBHa 0,7. Kakoa
BEPOSITHOCTH TOTO, YTO B T€UEHUE MUHYTHI OyZeT 5 3B0HKOB? KakoBa BEpOATHOCTh TOTO, UTO B
TEUECHUE MUHYTHI Oyner He Oojee 5 3BOHKOB? HaliTh HamBeposTHEHINEE YHCIO 3BOHKOB B
TCYCHUC MUHYTEIL.

3agaH pan pacupenesieHus ciaydaiHod BenuuuHbl X. HallTh MaremaThueckoe OXUIaHHeE,
JUCTIEPCHUIO U CpeJTHEE KBaJpaTudeckoe oTkiIoHeHue. [TocTpouTh PyHKIMIO pactpe/ieieHus.
X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlist HenpepBIBHOM CiydaifHOW BeTMUMHBI 3a7aHa QYHKIUS pacripenenenus F (x) Tpebyercs

HAWTU TUIOTHOCTH pachpenencHus f (x), MaTEMaTHYECKOE OKUIAHUE, TUCIIEPCHUIO, CPEIHEE

KBaJ[PaTUYECKOE OTKIOHEHUE. BBIUMCIUTH BEPOSTHOCTH TOTO, YTO OTKJIOHEHHE CITydaifHOMH
BEJIIMYUHBI OT €€ MaTeMaTU4ECKOIro OXKHUaaHusA 6y;[eT HE 60.]166 CpCAHCTO KBAAPATUYCCKOI'O
oTkioHeHUs. [locTpouTh rpaduk GyHKITHA.

0 ,
F(x) =1+ (1=cos2x) , 0<x<”
2 2
1 B T
x> —
2

3aKOH paclpeeNeHUs] CUCTEMbI JUCKPETHBIX CIyYalHBIX BEJIMUUH (X , Y) 3a1aH TaOIuIEn.



Haiitu kosdguument koppensuuu 7, U BEPOSTHOCTb IMONANAHUS CIYYaHHON BETMYMHBI

(X,Y) Bobnacts D.

X
v 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}
MPUJIOKEHME 2

7 OueHoYHbIE CpeCTBA JJIM POBeleHNsI IPOMEKYTOYHOI aTTecTaunu

a) Ilnannpyembie pe3yabTaThl 00y4eHHsI H OLICHOYHbIE CPeACTBA ISl IPOBEICHHSA

MPOMEKYTOYHOM aTTecTalNu:

Kon
WHANKATOpa

HNupukarop
JIOCTHKEHUSA
KOMIIETECHIINU

O1LieHOYHBIE CPENCTBA

OIIK-1 - Crnoco0eH NpUMEHSATh eCTeCTBEHHOHAYYHbIE U 001eMHKeHEPHbIe 3HAHUS,
MeTObl MATEMATH4YE€CKOI'0 AHAJIM3a U MO/IeJINPOBaHNsl B IPOo(ecCHOHAILHOI

AeATeIbHOCTH

OIIK-1.1 Pemaer 1. ®opMyIUpPOBKHA OCHOBHBIX TEOPEM (CBOMCTB,
CTaHJapTHBIC MPU3HAKOB U3yYaeMbIX MOHATHH, HEOOXOUMBIE U
npodeccuoHaNIbHbBIE | TOCTaTOYHBIE YCIOBHS) B M3y4aeMbIX pasjenax Kypca.
3aJauu C .
MpHMeHeHHEM 2. MeTtoabl pacKpbITUS HeOHpeﬂ?HeHHOCTeI/I, JiLI;ICHeHHH
obmenmKeHeprEx | FETPEPHBHOCTH (YHKLHUU OJHOHN MEPEMEHHOM.
3HAHUU

3. Anroput™m npuOIMKEHHOTO BHIYUCICHNS (DYHKIHHN C
noMoIneio auddepeHnnana; HanucaHusl ypaBHEHHS
KacaTeJbHOU MPSMOH (TUTOCKOCTH).

4. AnropuT™ NOJHOTO MCCIEeI0BaHUs (DYHKIIUH.

5. MeTobl BBISICHEHHUSI KJIACCOB HHTETPUPYEMBIX
(GyHKIUH, a TaK)Ke METObl UHTETPUPOBAHUS OCHOBHBIX
KJIaCCOB (DYHKITHIA.

6. CnocoOBI BEBICHEHUS CXOIUMOCTH HECOOCTBEHHBIX
HWHTETPAJIOB

Ilpumepnuvie 3a0anus u 3a0auu
3ananme 1. CocTaBbTe aJrOPUTM PELICHHUS ..... 33J1a4H.

3agauya 2. Beruucnure npenen no npasuiny Jlonurans

lim arcsin(2x —4)
x—>2 xz —4 '
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3apanue 3. Chopmynupyite HEOOXOUMOE YCITOBHE
sKcTpeMyMa QYHKIIUU OJHOU MEPEeMEHHOM.

3anaua 4. KakoB reoMeTpUUeCKUA CMBIC ONTPEAEIEHHOTO
WHTETpayia OT TaHHOW (DYHKIIMHU B JAaHHOM MHTEpBAJIC B
JIEKapTOBOM CHUCTEME KOOPIUHAT?

3ananme 5. [Togymaiite, C TOMOIIBIO CPENICTB KAKOTO
paszena MaTeMaTHKH MOYKHO PEIIUTh CIAEAYIONIYIO
3amauvy.

«J1nst yOopku cHera Ha yJauIllaX ropoja UCIOIb3yITCs
cHeroyoopouHsie MamHbl. OHU paOOTAIOT B TCUCHHE
CBETJIOTO0 BPEMEHH CYTOK C 6 110 18 4acoB ¢ MOCTOSIHHOM
cKOpocThIo yoopku crera 400 (m>/u). M3MeHeHne 00beMa
CHCT'a, BbIMaJar0IICTO Ha YJIUIEBI IrOpoJa B TOpOAC B
TEYCHHE CYTOK, MOKHO OIKCATh ypaBHEHUEM

das 2

— =120 -5t & S{I j
dt e — 00BeM cHera (B M°),
BBINIABILETO 3a Bpems ¢ (B uacax), 0 €7 <24. B momenr
spemenn! =0 ga ymurax ropoaa nexur 1000 m> crera.

Y cTaHOBHUTE COOTBETCTBHE MEX/Y BpEMEHEM ¢ 1 00EMOM

St

CHera, JISXKaIIero Ha yJaulax ropoja () .»
CocTaBbTe MAaTEMATHYECKYIO MOJIECIIb 3TOW 3aJa4l U
peure e€.

Ilpumepnvle npakmuyeckue 3a0anus

3aganue 1. Cucremarusupyiite 1 00001ITUTE BCE
KITFOUEBBIC TTOHATHS U IPUEMbI PEIICHHS TUITOBBIX 33724
no Teme «lIponsBoaHas» u «lIpuMeHeHrne nporu3BOIHON
pu uccienoBannu GpyHkiuii». Pesynprar ohopmute B
BH/JIC TAOJIMIIBI.

3anaua 2. /[ pemieHus 3a1auun crenanTe
CXEMaTHUYECKHI YepTeX U MOIydnuTe (PYHKIIMOHAIBHYIO
3aBUCHUMOCTH TI0 YKa3aHUIO K 3ajadye. Haiinure o6iactpb
OIpeIeJIeHUs 3TOM (PYHKIIMU MO CMBICIY 3a/1a4H.
Beruucnure 3HaueHUS STON QYHKIUH MIPH TPEX
pa3NUYHBIX 3HAUEHUX aprymenTa. Mccnenyiite GpyHKIuo
Ha HauOoJblIee U HauMeHbIee 3HaueHus1. OTBEThTE HA
BOIIPOC 3aJa4H.

«Ceuenue ToHHENA UMeeT GopMy IPSIMOYTOIbHUKA,
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3aBEpPUICHHOT0 NOJIyKpyroMm. [lepumetp ceuenus 18 m.
[Ipu xakom paauyce NOIyKpyra Iiouaab cedeHus Oyner
HauOOMBIICH?»

OO0o3Ha4bTe pasnyc MOIYKpyra 4Yepe3 » U BBIPA3UTE
wiomanas S cedeHus Kak QyHKIHO oT 7': S = S(r).

3ananme 3. Ha xako# BbICOTE T HAJ IEHTPOM KPYIJIOTrO
CTOJIa paJinyca a CJIeTyeT IOMECTHUTH JIAMITY, YTOOBI
OCBEIIIEHHOCTh Kpasi CToJa Obli1a HanOOoIbIIeH?
(CamocTOATENBHO NPOaHATIM3UPOBATh - 3HAHUS, METOBI
KaKoTo pa3Jieyia MaTeMaTHKH TOTPEOYIOTCS TSl pelIeHUs
JTAHHOM 3a71a4H).

OIIK-1.2

[Ipumensier meToambl
MOJICIIMPOBAHUS U
MaTEeMaTHYECKOIO
aHaan3a O
pelIeHus 3a1a4 B
npohecCHoHANBHOM
IeATEIbHOCTH

TeopeTnyeckue BONpockl AJ15 3a4€Ta M IK3aMEHOB
1 kypc 3umMHss ceccusi (IK3aMeH)

1. Marpuusl u aeiictBust HaJ HUMHU. CBOMCTBA JIEUCTBUMA
HaJl MaTpULAMU.

2. Omnpenenurenn 1 u Il mopsakos. Omnpenenurenu n
MOpsiJIKa U UX CBOMCTBA.

3. Cucrembl JNHHEHHBIX anreOpandecKux YpaBHEHUU
(CJIAY) 1 ux 3anuch B MAaTpUYHOM BHJIE.

4. OOpaTHast MaTpHIla ¥ €€ BHIYUCIICHUE.

5. Pemenus CJIAY MaTpuyHbIM METOJIOM.

6. Dopmynsl Kpamepa

7. CkanspHOoe NpPOU3BEICHUE JIBYX BEKTOPOB U €ro
CBOICTBA.

8. BekTopHoe mnpousBeAcHHE [IBYX BEKTOPOB U €ro
CBOICTBA.

9. CMmelaHHOE NPOU3BEIIEHUE TPEX BEKTOPOB U €ro
CBOICTBA.

10. OcHOBHast nuuaes AQHAJIMTUYECKOMN reOMCTpHH,
IIPUMEHEHHE BEKTOPHBIX MPOU3BEACHUII.

11. IIpssmas Ha miockoctu. Pa3nuuHble BUBI YpaBHEHUU
MPSAMON Ha TIIOCKOCTH.

12. Yros Mex1y IpsIMBIMU Ha IJIOCKOCTH. PaccTostHue ot
TOYKHU J0 MPSAMOM Ha IJIOCKOCTH.

13. DILIUIIC U €ro CBOMCTBA.

14. I'unepbona u e€ cBolCcTBA.

15. TlapaGomna u €€ cBoiCTBa.

16. Ilnockocte B mpocTpaHcTBe. Pa3znuyHble BUIBI
YpaBHEHUH MJIOCKOCTH B IPOCTPAHCTBE.

17. YToa Mexay IJIOCKOCTAMH. PaccTosHUE OT TOYKH A0
IIJIOCKOCTH.

18. Ilpsmass B  mpocTpaHcTBe. PaznuuHbie  BUIBI
YPAaBHEHUH NPSIMOM B IPOCTPAHCTBE.
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19. B3auMHO€ pacmnoyioKEHUE TUIOCKOCTH U MPSIMON B
MIPOCTPAHCTBE.

20. TToBepXHOCTH BTOPOTO MOPSAKA.

21. KpuBas B IpoCTpaHCTBE.

22. ®ynknus. Criocobsl 3amanus. O0IacTh onpeaeacHUs.
OcHOBHBIE 3NIeMEHTapHbIe PYHKIINH, UX CBOHCTBA,
rpaduku.

23.Ilpenen ¢pynkuuu B Touke. [lpenen pynkuuu B
6eckoHeyHoCTU. OTHOCTOPOHHUE TPEIEIbI.

24. becKOHEYHO MaJible U OECKOHEUHO 0ObIINe (PYHKINH,
CBsI3b MeX Ay HUMH. CBOMCTBA OECKOHEYHO MAaJIbIX
GbyHKIHH.

25. Teopemsl 0 nipenenax. Packpeitue
HEOIPENEICHHOCTEN.

26.3aMevaTeIbHbIE MIpeeIIbl.

27.CpaBHEeHHE OECKOHEYHO MaJIbIX (PYHKIUH.
DOKBUBAJICHTHBIE OECKOHEYHO Majibie PYHKITUU U
OCHOBHBIE T€OpEMbI 0 HUX. [IpuMenenue k
BBIUYHCIICHUIO TIPEJIEIIOB.

28. HenpepbIBHOCTH (pyHKIMH B Touke. TOUKM pa3pbiBa U
WX KJIacCUu(UKaIUS.

29. [IpousBonHast GYHKIIUH, €€ TEOMETPHUSCKUN U
(bu3NYECKUl CMBICIL.

30. YpaBHEHHMS KacaTeIbHOW U HOPMAJIU K KPUBOM.
JuddepenurpyeMocTs GYHKIIUU B TOUKE.

31.I1pousBogHasi CyMMBI, pa3HOCTH, IPOU3BEICHUS,
gacTHOrO GyHKIMH. [Ipon3BoaHAS CIOXKHOU U
oOpaTHO# (yHKITUH.

32. luddepeHnupoBanHre HESIBHBIX U TapaMETPHUECKH
3amaHHbIX QyHKIUN. JlorapudmMuyueckoe
i pepeHpoBaHue.

33. HpOI/ISBO,I[HBIe BBICHINX ITOPSIKOB.

34. Iuddepennnan pynkumuu. ['eoMmeTpudecKuit CMbICT
muddepennmana. OCHOBHBIE TEOPEMBI O
mddepeHnnanax.

35. [Ipumenenne nuddepeHmurana K mpuOInKEHHBIM
BBIYHCTICHUSIM.

36. OcHOBHBIE TeOpeMbl A PepeHITHATBHOTO
ucuncnenus: Pomns, Jlarpamka n Kommn.

37.1IpaBuno Jlonurans.

38. YcI0BHS MOHOTOHHOCTH (DYHKIIM. DKCTpEMyMbI
¢dbynkumii. Heo6xommMoe 1 10CTaTOYHOE YCIIOBUS
SKCTpeMyMa (pyHKIIUH.

39. Hanbonpbiee u HauMeHblee 3HaYCHUS QYHKIIUHA Ha
OTpE3KE.

40. Bemykiiocts rpaduka Gpynakmuu. Touku nmeperuda.
Heo6xoanMoe U 10CTaTOYHOE YCIIOBHS TOUEK
neperuoa.

41. AcuMnToThl rpaduka GyHKINU.
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42.

43.

44.

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.
55.
56.
57.
58.

59.

60.

61.
62.

63.
64.
65.

1 kypc JeTHASA ceccust (3a4er)

ITepBooOpasnas. HeonpeneneHHbIN MHTErpal U ero
cBoiicTBa. TabmuIa OCHOBHBIX HHTETPAJIOB.
OcHOBHbIE =~ METOABl  HMHTEIPUPOBAHMS:  3aME€Ha
MEPEeMEHHON 1 UHTErPUPOBAHUE IO YACTSIM.
OmnpeneneHHblil HHTETpall KaK Mpeled MHTErPaIbHOM
CYMMBI, €r0 CBOMCTBA.

dopmyna Hetotona — Jleitoauia. OCHOBHBIE CBOMCTBA
OTIpeIeNIEHHOTO UHTEerpaa.

Bberuncnenue omnpeneneHHOro uHTerpaia (3aMeHa
MEePEeMEHHON,  MHTETPUPOBaHHE MO  YacTsiM).
WHTerpupoBaHue YETHBIX M HEYETHBIX (YHKIHMH B
CUMMETPUYHBIX Mpeernax.

HecobcTBeHHBIE MHTETPAITBI.

l'eomerpuueckue u  ¢u3MUecKue  MPUIOKEHUS
OIIPEAEIEHHOTO NHTETpaa.

O061acTh onpeeacHus DHIT. [Ipenen,
HenpepbIBHOCTH. CBOCTBA (DYHKINI, HEIPEPHIBHBIX B
OTpaHUYEHHOU 3aMKHYTON 00J1acTH.

YacTHple MpPOW3BOJAHBIE IEPBOrO MOPSAAKA, HX
reOMEeTPUYECKOE UCTOJIKOBAHHUE.

YacTHble IPOU3BOIHBIE BBICIINX HOPSAIKOB.
Hubdepennmpyemocts ¥ MOJMHBIN auddepeHuan
¢ynkuuu.  MHBapuaHTHOCTE  ()OPMBI  MOJIHOTO
muddepennmana.

IIpumenenne IIOJIHOTO muddepeHmnmana K
MPUOIKEHHBIM ~ BBIYMCICHUAM.  JuddepeHiuans
BBICIIIMX TOPSAKOB.

[IpousBogHas CJI0KHOM byHKIHH. [Tonnas
IIPOU3BOIHAS.

JuddepennmnpoBanre HeIBHOW (PyHKITUH.
KacarenbHast i10cKoCTh 1 HOpMab K IOBEPXHOCTH.
DKcTpeMyM byHKIIUN IBYX MepEeMEHHbIX.
Heo6xoauMoe u 10cTaTOYHOE YCIOBHE SKCTPEMYyMA.
Haubonpiiee u HammeHsbIllee 3HAYEHUs (PYHKIIUU B
3aMKHYTOH 00JiacTu.

Huddepennmanbabie ypaBHEHHS: OCHOBHBIC TTOHSTHS.
3amaun, mnpuBojmAmme K - AuddepeHnnanbHbIM
YpaBHEHUSM.

Teopema  cymecTBoBaHMS UM €AMHCTBEHHOCTH
pemeHus auddepeHInanTsHOTO YpaBHEHUS.
VYpaBHEHUSI ¢ pa3AeIAIOIIUMUCS IEPEMEHHBIMH.
Onnoponnsie  muddepeHnranbHble  ypaBHEHHS |
MOpSJKA.

Jlunelinbie ypaBHeHuUs. Y paBHeHus1 bepHyiu.
VYpaBHeHHE B OJTHBIX TU(epeHIranax.
JuddepeHunanbable ypaBHEHUS BBICHIMX MOPSAIKOB:
OCHOBHBIE ITOHSTHSI.
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66.

67.

68.

69.

70.

71.

72.
73.
74.
75.
76.

71.
78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

VYpaBHEHHUs, TONMyCKAaOIME TOHMKEHUE TIOPSIKA.
Jluneitapie nuddepeHuanbHple YpaBHEHHUS BBICIIHX
nopsiakoB. MaTerpupoBanue JIOAY ¢ moctossHHBIMU
KO3 PUIMEHTaAMH.

Jluneiinpie Heomuopoausie /Y. CtpykTypa obmiero
pemenus JIHIY.

Meroa Bapuany NIpOU3BOJIbHBIX IOCTOSHHBIX.
WNHurerpuposanue JIHAY c [IOCTOSIHHBIMU
Kod(uimeHTaMu U MPaBOH YaCThIO CIECIHAIBHOTO
BH/JIA.

Cucremsl quddepeHnnanbHbIX ypaBHEeHUN. TeopeMa
CYLIECTBOBAHMS U €AMHCTBEHHOCTH pelleHus. Meroa
WCKIIFOYEHUS ISl PEHICHUS HOPMAJIbHBIX CHCTEM
i depeHInanbHbIX ypaBHEHUH.

2 Kypc 3UMHSA ceccus (IK3aMeH)

DNEeMEHTHI KOMOMHATOPHKHU: MepEeCTaHOBKH,
pa3MelleHNs], COYETaHUSI.

OCHOBHbIE ~ TIOHATHUA  TEOPUU  BEPOATHOCTEHU:
WCIIBITAaHUE, COOBITHE, BEPOSATHOCTH COOBITHS.
JleicTBus HaJ COOBITUAMU. ANreOpa COOBITHIA.
TeopeMbl CIOKEHUSI U YMHOXKEHHS BEPOSTHOCTEM.
BeposiTHOCTh MOsIBIIEHUS! XOTSI OBI OJTHOTO COOBITHSL.
®opmyna noiHo# BeposaTHOCTH U hopmyna baiteca.
Cxema bepnynnu, dbopmyna bepnymnnu,
HaMBEPOSITHEHINIEE YUCIIO TOSBICHUN COOBITUS A B
cxeme bepnymnu.

[Tpubnmxennsie Gpopmyisl B cxeme beprysnu.
JluckpetHass ciydaiiHas BEJIMYMHA M CIOCOOBI €€
3ananusi. DyHKUMsS pacnpeneneHus.

MaremaTuueckoe OXUJaHWE TUCKPETHOM CIIydalHOU
BEJIMYUHBI U €TO CBOMCTBA.

Jucnepcusi TUCKPETHOM CIydailHOM BEJIMYUHBI U €€
cBoiicTBa. CpefiHee KBalpaTHUECKOE OTKJIIOHEHHE.
HenpepbiBHasi caydaitHas BenuunHa. (CBoiCTBa
(GyHKIMN pacnpeeNeHHs.

[[110THOCTh BEPOSITHOCTU HEMPEPHIBHOM CIIy4alHOU
BEJIMYMHBI U €€ CBOMCTBA.

YucnoBsie XapaKTePUCTUKU HENPEPBIBHBIX
CHy‘IaI;'IHBIX BCIIMYHH.
PaBHOMepHBIi u MOKa3aTeJIbHBII 3aKOHBI

pacnupeaciiCHrUA HCITPCPBIBHBIX CJIy‘-I@.ﬁHI:IX BCIIMYUH.
HopManbHblii 3aKOH pacipenesieHus U €ero CBOMCTBa

Hpumepnbte npakmuueckue 3a0anus 01 IK3AMEHO8 U

3auema:

1. Pemmuts marpuunoe ypaBuenue X+3(A-B)=4C, rue
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1 3 3 8 8 ©6
-2 -4 -7 5 -39
2. Pemmth cUCTEMBI TMHEHHBIX alNTeOpandecKux

ypaBHeHHi 1o popmynam Kpamepa, MaTpudHBIM
MeToJI0M, MeToIoM ["aycca:

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

3. JlaHbl KOOPJIMHATHI BEPILIMH MUPAMHUIbI Ad A4, .

A1(1;3;6), A2(2;2;1), A3(—1;O;1), A4(—4;6;—3).

Haiitu: 1) nmuny peGpa A4, ;  2) yroa mexnay pedpamu
Ady y A4
3) yron Mexy pedpom Ady IpaHbIo A4 4)

IJIOIAJb TPaHu 44,4 ;

5) o6beM nmUpaMuIBbL.

4. B Ttpeyronbauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5)
HAWTH JJIMHY BBICOTHI U3 BEPIIUHBI A.

5. Hanmcarb kaHOHHYECKME U MTAPAMETPUUECKHIE
YpaBHEHUS MPSIMOM, IPOXOAALIEN YEPE3 TOUKHU
M(2,1,-1) u K(3,3,-1).

6. CocraBUTb ypaBHEHHE IUIOCKOCTH, IPOXOSIIEH
yepe3 Toukn A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jloka3aTb, YTO MPSIMbIE MAPAIICIIbHBL:

{x+y—z=0
u

x+2 y-1 =z
577 x—y—-5z-8=0

3 -2 1

8. Berunciure npeaensl:

. . 3x-arcsin2x .
a) llm 2 111’173 s B)
oo x +3x° +2x x>0 COS X —COS~ X

. A2x—-1-4/5
lim————-

x—3 x_3

_4
1+4x x4;6)1

o dy 9 4x—x2
9. Haiimure ™ st QYHKIMNA: a) Yy =e . 0)
X

x=ctg2t,
y = In(sin 2¢).

10. Berauemuts:  (1-7)™.
111. HaiiTu Heonpenen€HHbIA MHTETpaL: a)
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Isin3x-cos§xdx,6)f 1-cosx de) J(2x+5)~exdx.
(x—sinx)®

V20
J- xdx '
2 \/x2+5

13. Haiitu miomans Qurypsl, OrpaHMYeHHOMN

12. BpIuuCIUTh ONPEEIIEHHBIN HHTErpal

2
muaEusME: X =4, Y7 =4x.

14. HaiiTi 1 mOoCTpOUTh 001aCTh OnpeaeseH s PyHKITNH

u=,9-x>-y° +(x—y)3'

15. Hatitn monneiid  muddepeniman  GyHKINA:

z=x Iny—sin2xy.

16. Haiftu wacTHblE NPOU3BOJHBIE IEPBOIO MOPSAIKA

dyukumn: z =5x°y° +In(x +4y).

17. Hanucath ypaBHEHUE KacaTeJIbHOM MIIOCKOCTH U

HOPMAJIH K IOBEPXHOCTH Z =+/x" + )’ B Touke (3, 4,
5).

18. Pemmre 3amauy Komu:  ycos’ xdy = (y2 + l)dx,
»0)=0.

19. Haiimure obmiee pemenne nuddepeHmaibHoro
ypaBHeHuss  y'' +y' = e?*,

20. Pemuth ogHOpOAHYIO cucTeMy AuddepeHInaTbHBIX
YPABHEHUN:

x'=6x-y,
y' =x+4y.

21.1lpu  nmocraBke ¢ 3aBoga Ha  0Oazy 1000
PaguONPUEMHUKOB, ¥ 55 BBILLIN U3 CTPOd Jlamnbl. Haiitu
BEPOATHOCTH TOTO, YTO B3ATHINA Haynady MPUEMHHUK OyIeT
HCIIPABHBIM.

22. IlpyHuMaeM BEpOSITHOCTH POKIACHUS MaTbYuKa U
JIEBOYKM paBHbIMU. HaliTu BEpOATHOCTH TOTO, YTO CPENU

10 HOBOPOXKAEHHBIX 6 OKAXKYTCSI MAJIbYMKAMHU.

23. JlaH 3aKOH pacnpeAesieHus] JUCKPETHON CIIydailHON




Kon
HUHMKATOpa

HNupukarop
JOCTHUKECHUS
KOMIICTCHII N

O1LieHOYHBIE CPENCTBA

BCJINYHUHBI:

Xx: [ 110 | 120 | 130 | 140 | 150

p: 101102]03]02]|02

BBIYUCIIUTHL €€ MATCMATUUCCKOC OKUJaHNUC, TUCIICPCHUIO U
CpE€AHEC KBAAPAaTUICCKOE OTKIIOHCHHUC.

24. Jlana (pyHKIMS pacripeieieHUs] HeIPEephIBHOM
CIIy4ailHOUM BETWYUHBI X

0 npu x<0
025x*(x+3) npu O<=x<=1
F(X): 1 npu x>1

Haiitu mmotHOCTH pacnpenenenus f(X), mocTpouTs ee
rpaduK, BEpOSITHOCTD TIOMAIaHuUs B 33/ IaHHBIA HHTEPBAJ

[0,5;2], Mx, Dx, ©x.

Ilpumepnvie npuknaousle 3a0auu u 3a0aHuA

3anaua 1. [IpoBeputsb, Jiexkar Jid TOYKU A(l; 0; 1),
B(4:4:6) C(22:3) , D(10;14:17)

IIJIOCKOCTH.

B OJHOU

3anaya 2. [Ipy NOCTpOCHUM BUCSIYETO MOCTA YEPE3 PEUKY
«Tuxas» U BbISICHEHUH HAJIC)KHOCTH COOPYKEHUS,
CTYAEHTBI CTPOUOTPSAIA CTOJKHYJIUCH C PELLIECHUEM
CIeayronen 3a0aun:

Tpoc, noaBenIeHHbIN 3a ABa KOHIIA HA OAMHAKOBOM
BBICOTE, UMeET GopMy ayru napabdounsl. PaccrosHue
MEXy TOUYKaMH KperuleHus paBHo 24 m. ['myOuna
nporuba Tpoca Ha pacCTOSHUM 3 M OT TOUYKHU KPETUICHUS
paBHa 40 cm. Onpenenuts r1youHY poruda Tpoca
MOCEPEINHE MEXTY KPETUICHUSMHU.

3anaua 3. Haitti paGoty cumer £ = (1;2;5)
ANEKTPOCTATUYECKOTO MOJIs, [0 MePEMEIICHUIO

NEKTPUYECKOTO 3apsiia U3 TOUKH M, = (O’ % 2)

M, :(4; 7; 4)

B TOUKY

X —COSX
lim=—==
3ananmue 4. [Tokaxxure, 4TO IpeAEa = X +COSX HE MOKET




Kon HNupukarop O1LieHOYHBIE CPENCTBA
WHJIUKaTopa IOCTHIKEHUST
KOMIICTCHIINN

OBITH BBIYUCIICH 1O TipaBuiy Jlonuramns. Haiinure aToT
npeses ApYyruM CrocoOoMm.

3ananme 5. 3aBUCUMOCTb IYTH OT BPEMEHU MPU
MPSIMOJIMHEHHOM JBM)KCHUU TOYKHU 3a/1a€TCsl ypaBHEHHUEM

_1 3 2
S—gt +2t"-3,rAe S-NOyTb BM, a ! BpEMs B C.

Beruncinre ee CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=4c.

o i)
(x)=3-x B €r0 TOYKE C

3anauva 6. K rpaduky Qynkuumn i
abcruccoli*o = lnposenena kacarenbHas. Halitu momans
TpEyroJibHUKA, 00pa30BaHHOTO KacaTeIbHON 1

OTpE3KaMH, OTCEKACMBIMHU €10 Ha OCAX KOOpJAMWHAT.

3anaua 7. B napke arTpakunoHoB ropoga N oauH u3
OTPE3KOB TPAECKTOPUU JIBUKEHHUS M10€3/1a B
«AMEpPUKAHCKUX TOpKax» MPeICTaBIsAeT cOO0M

s(t) = Asin(wt+ ¢,)

CHUHYCOUIY: ,Tne A, po 1 @ —

HU3BCCTHBIC YHCIIaA.

OnpenenuTts yroyl HakJIOHa K TOPU30HTY ITOCETUTENS
aTTpakuuoHa J[. B MOMEHT BPEMEHH | €ro JIBUKECHHUS 110
3TOMY OTPE3KY.

0) Ilopsanok mnpoBeaeHMsl NPOMEXKYTOYHOH AaTTeCTAllMH, MOKa3aTeJld M KpHUTepHH
OLICHUBAHUS:

[TpomexxyTouHasi aTTecTalus IO AACHUIUIMHE «MaremaTnka» BKIIOYaeT TEOPETUUYCCKHE
BOIIPOCHI, MO3BOJIAOIINEC OLUCHUTL YPOBCHL YCBOCHMUS OGY‘IaIOH_[I/IMI/ICH 3HaHI/II>'I, " MPAKTUYCCKUC
3aJjaHMs, BBISBIISIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, IPOBOAUTCS B hopme
3aueta (2 cemectp) u B hopme sk3amena (1 u 3 cemectp).

DK3aMeH M0 JaHHOM TUCIMILIMHE IPOBOIUTCS B YCTHOM (hopMe 1O IK3aMEeHAlMOHHBIM OuiieTam,
KQKIBIA U3 KOTOPBIX BKIIIOYACT 2 TEOPETUYECKUX BOIIPOCA U 1BA MPAKTUYECKUX 3aJaHUS.

Iloxa3zarenau u KPUTCPHUHA OLICHUBAHHUA IK3aME€HA:

— Ha OIEHKY «OTJIMYHO» — OOydJaromuiics JI€MOHCTPUPYET BBICOKHMH  YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIINIH, BCECTOPOHHEE, CHUCTEMAaTH4ecKoe M TIIyOOKOe 3HAHUE
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHAET MPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpyeT
3HaHWUSAMH, YMEHUSIMH, IPUMEHSCT UX B CHUTYAIHSIX ITIOBBIIICHHOH CII0KHOCTH.




— Ha OIICHKY «X0pOouI0» — 00y4JaoIUics IeMOHCTPUPYET CPEAHHM ypoBeHb CHOPMUPOBAHHOCTH
KOMIIETEHIINI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIbHbIC OIIUOKH,
HETOYHOCTHU, 3aTPYJHEHUS NPU aHATUTHUYECKUX ONEPALUAX, NEPEHOCE 3HAHUM M yMEHUH Ha
HOBBIE, HECTAHJAPTHBIC CUTYAlLlUH.

— Ha OLEHKY «yIOBJIETBOPHUTEIbHO» — OOYYAIOLIUIICS JIEMOHCTPUPYET MOPOTOBBIH YPOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHLUI: B X0/1€¢ KOHTPOJIBHBIX MEPONPHUATHIA JOMYCKAIOTCS OIIUOKH,
IPOSIBIIAETCS. OTCYTCTBHE OTIENBHBIX 3HAHWN, YMEHHUU, HABBHIKOB, OOYUYaAIOUIMICS UCIIBITHIBACT
3HAYUTEJIbHBIE 3aTPYAHEHUS MPU ONEPUPOBAHUMU 3HAHUSMHM U YMEHUSMH IIPU HUX MEPEHOCE Ha
HOBBIE CUTYallUH.

— Ha OLICHKY «HeYA0BJIETBOPUTEIbHO»— 00yJarOIUIACs IEMOHCTpUpPYET 3HaHus He 6oiee 20%
TEOPETHYECKOTO MaTepHaa, IOMyCKaeT CyIECTBEHHbBIE OIIMOKH, HE MOXKET IIOKa3aTh
MHTEIJICKTYaJ IbHbIC HABBIKM PEIICHHUS MPOCTHIX 3a/1a4 MM HE MOXKET ITOKa3aTh 3HAHUS JTaKe Ha
YPOBHE BOCTIPOU3BENICHHS U OOBSICHEHHS HH(OPMAIIHH.

Ilokazamenu u Kpumepuu ouenueanus sauema:

- JUIA ¢4 U 3a4eTa oOydaronuiics nokassiBaeT chopmupoBanHocTs komnereniuit OIIK-1 mo
pazzenam 2-ro ceMecTpa, T.€. IOKa3bIBaeT COOTBETCTBYIOLIUE 3HAHUA (110 KpaiiHel Mepe, Ha
YPOBHE BOCIIPOU3BEIEHHSI U O0BSICHEHUSI HH()OPMALMK) U UHTEJJIEKTYaJIbHbIE HABBIKU PELICHUS
IpeUIO’KEHHBIX B TaOJHIIe 3a/ay;

- 3a4eT He C/IaH, eCJIH Pe3yJbTaT 00yYeHUs He IOCTUTHYT, OO yJaIONIUiics HE MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCIPOU3BENCHUS U O0BSICHEHHSI UH(POPMAILIMH, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHbIE HABBIKHU PEIICHUS MTPOCTHIX 3a/1a4.



