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JIner aktyanu3anuu padoyeil mnporpamMmsl

PaGouas mporpamma nepecMoTpeHa, 00CyxkaeHa u ogoopena i peanusamnuu B 2027 - 2028
y4e0HOM Troly Ha 3aceqanuu kadeapsl [IpukinaaHol MaTeMaTUKu U WHOOPMATUKA

[Iporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa u oo0pena i peanusamnuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu kadeapsl [IpukiagHol MaTeMaTHKU U HHOOPMATHKH

[Iporokom ot 20 1. Ne

3aB. xadenpoii 10.A. UsBekoB

Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa U oo0pena s peanmsamuu B 2029 - 2030
y4eOHOM rojy Ha 3acenaHuu kadeapel [IpukinagHoil MaTeMaTHKy U HHOOPMATHKA

[Ipotokom or 20 . Ne

3aB. xadenpoii 10.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U ooopena i peanmsamuu B 2030 - 2031
y4eOHOM roay Ha 3acenaHuu kadenpel [IpuknagHoil MaTeMaTHKy U HHOOPMATHKA

[IpoTtokon or 20 . Ne
3aB. kadenpoii 10.A. 13BekoB

Pabouast mporpamma nepecMoTpeHa, o0Cyk1eHa u 0100peHa yist peanusamnuu B 2031 - 2032
yueOHOM roy Ha 3acenanuu kadeapsl [IpukinaaHoit MaTeMaTHKU ¥ HH(GOPMATUKA

[IpoTokon or 20 1. Ne

3aB. xadenpoii I0.A. U3BekoB




1 Llesiu ocBOeHUSI TMCHUIIMHBI (MOYJ151)

LensaMu ocBOCHHS AUCUUIUIMHBI «MaTeMaTHKay SBISETCS 03HAKOMIICHHE
00y4aeMbIX C OCHOBHBIMH MOHSATHSIMH U METOJIaMH BBICIIIEH MaTEMaTUKH; CO3/IaHUE
TEOPETUUECKON U MPAKTUYECKON 0a3bl MOATOTOBKH CIIELIUATIUCTOB K JESITEIbHOCTH,
CBSI3aHHOM C MCCIIEI0BaHUEM, pa3pabOTKOM U TEXHOIOTUSIMH MPOLIECCOB U3OTOBJICHUS
MalIMHOCTPOUTENbHBIX W31, 1 OCHOBAaHHOW Ha MPUMEHEHUH MAaTEMaTUYECKOI0 aHaIu3a
¥ MOJICTTUPOBAHMS; OBJIQJICHUE JTIOCTATOYHBIM YPOBHEM 00IIENPO(PECCHOHANBHBIX U
npoecCHOHATBHBIX KOMIIETEHIIHA B cOOTBEeTCTBUU ¢ TpeboBanusmMu O@I'OC BO no
Hanpasienuto 15.03.02 «TexHonornyeckue MaiHbl 1 000pyI0BaHHUEY, TPOPHIIH
«MeTamrypriudeckiue MalimHbl 1 000PYIOBaHUEY.

2 MecTo qucHuIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/lbHON NPOrpaMMbl

Juctunnuna MaTemaTuka BXOJUT B 0053aTEIBHYIO YacTh Y4eOHOTO IJ1aHa
o0pa30BaTeNbHOI MPOrpaMmsl.

JI1st u3y4eHus: AUCIUIUIMHBI He0OX0IMMBbI 3HAHUS (YMEHUS, BIAJACHMUS),
c(hOopMHUPOBAHHBIC B PE3yIbTATE U3YUCHHS AUCIUILINH/ TPAKTHK:

Jucrnunnuna MaTtemaTuka BXOJUT B 0a30BYIO 4acTh Y4E€OHOTO IJIaHa
oOpa3oBarenbHOMN MTporpamMMebl. M3ydeHne TUCIUMITTHHEI 6a3upyeTcs Ha ITKOJIFHOM Kypce
MaTEeMAaTHKH.

3nanus (yMEHUS, BIAJACHHS), TOTyYEHHBIE TIPU U3YYEHUN JAHHOUW THUCIIUIUIAHBI
OyIyT HEOOXOIUMBI JJIsI U3yUCHHUSI TUCIIATITAH/TIPAKTHK:

®dusuka

HavepraTenbHas reoMeTpusi 1 KOMIbIOTEpHAas rpaduka

HNudopmartuka

[IpuknagHas MexaHUKa

3 Komnerennun odyuaruierocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIJIMHBI (MOYJIs1) M INIAHMPYeMble Pe3yJibTaThl 00y4eHu st

B pesynbrare ocBoeHus AUCUUIUIMHBI (MOIyJsl) «Marematuka» oOydarouiuiics
JOJDKEeH 00J1a1aTh CIIeyOIUMH KOMITETEHIUSIMHU:

KOI[ HHAWKATOopa I/IH,Z[I/IKaTOp JOCTHXKCHHUA KOMIICTCHIIUHN

OIIK-1 CriocobeH npuMeHsTh €CTECTBEHHOHAYYHBIC U OOIIEHH)KEHEPHBIC 3HAHUS, METO/IbI
MaTEeMaTHYeCKOT0 aHAJIM3a U MOJICTIMPOBAHUS B MPoQecCHOHAIBHON AeATeIbHOCTH;

OIlIK-1.1 Pemraer crangapTHbie TpodecCHOHANIBHBIE 33J1a4H ¢ IPUMEHECHHEM
0OIIEHH)KCHEPHBIX 3HAHUI
OIIK-1.2 [IpuMeHsieT METOIbI MOJISTTMPOBAHUS M MATEMATHYECKOT'0 aHAIM3a JIs

PCIICHUA 3a/1a4 B HpO(i)eCCI/IOHaHBHOﬁ ACATCIIBbHOCTH




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

OO0mmast TpyA0eMKOCTh JUCHHUILIMHBI COCTABIsIeT 15 3adeTHbIX enuHul 540 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKkTHast padora — 31,9 akax. 4acos:

— ayauTopHas — 26 akaj. 4acos;
— BHeayauTopHas — 5,9  akaJl. 4acos;

— caMocTosTelbHas padoTa —486,8 akaj. 4yacos;

— B pOopMe IpaKTUIECKO# moaroToBk — 0 akaj. vac;

— MOATOTOBKA K K3aMeHy — 21,3 akan. yac
— MOATOTOBKA K 3a4éTy — 12,6 akana. yac

d)opMa arTeCTaluu - 3a4€T, DK3aMCH

AynuTtopHas s s
KOHTaKTHast pabora E = dopma TeKyIIero
=
B aKaJ. yacax 3} Bu KOHTPOJIS
Pasnen/ Tema & (B axan ) = A y P Kon
> 3 © | camocTosTeNnbHON |  yCIIeBaeMOCTH U
JUCHUATUTHHBI 1 B ® . | xommeTeHpn
g g paboTsl MIPOMEKYTOUHON
nmab. | mpaxr. [t}
Tlek. p 'S aTTecTalu
3aH. 3aH. O &
1. DaeMeHThI TNHEWHOM,
BEKTOPHOU anreOpsl 1
AHAIMTUYECKOU T€OMETPUN
CaMOCTOSTEIIbHOE
U3y4YCHHE
JIUTEPATyPBI
1.1 JIunetinas anreOpa: -COCTaBJICHUE
. - KOHCYJIbTAIMH TIO
Marpuiipl u ASHCTBHS HaJl KOHCIICKTa
pemenuto KP Nel,
Humu. Onpeaenurenu «JlokazarenbcTBO DOBEPKA
KBaJIpaTHBIX MATPHII, PAHT CBOICTB POBCP
KoHcrekTa Nel
MaTpHIlbl, 0OpaTHas OIIPEICIIUTEISI, o OIIK-1.1,
0,5 0,5 5 «CBoiicTBa
marpuia. Meroz "aycca - Beimostenue KP OIIK-1.2
. . OTIPE/ICITUTEIIS,
pEIICHNS CHCTEM JIMHCHHBIX Nel «JIuneitHas, HDOBEPKA
anreOpanmyecKux BEKTOPHAsI POBEp
ypaBHeHuid. Teopema anrebpa u BBITIOTHCHI
’ (peurenus) KP Nel
Kponekepa-Kanennu aHATUTHYECKAs
TEOMETPHUSL.
Juddepennunans
1 HOE UCYUCIICHHUE
DOIT»
- BeimostaeHue KP
Nel «JIuneiinas,
BEKTOpHAsI - KOHCYJIBTAI[H IO
1.2 BekTopHas anreopa: p y "
N . anrebpa u pemenno KP Nel,
JIMHEWHBIE Y HEJTUHEWHBIE OIIK-1.1,
0,5 0,5 8 aHaJTUTHYECKas - IPOBEPKA
onepanuy HaJl BEKTOpaMH U OIIK-1.2
N TEOMETPHSL. pemerns KP Nel
HX CBOWCTBA
Juddepernuans | (4acTb — BEKTOPHI)
HOE UCYUCIICHHUE
OOI»
- KOHCYJIBTAI[HH IO
1.3 Ananmutrndeckas - BeimostaeHue KP y -
o pemennto KP Nel, OIIK-1.1,
TEOMETpPHsI Ha TUIOCKOCTH 1 0,4 0,5 5 Nel «JIunetinas,
- IpOBEpKa OIIK-1.2

B IIPOCTPAHCTBC

BCKTOpHas

pemenus KP Nel




anrebpa u

aHaJIUTHYECKAS (sacTh —
TeOMETPHSL.
P aHaJIUTHYECKAs
Anddeperumans reoMeTpHs)
HOC UCYHCJICHHUE
DOIT»
HWroro no paszneny 14 15 18
2. BBenenue B MaTeMaTHYECKHI
aHan3
- BpInoJjineHue KP
Nel «JIuneiinas, | COHCVIILTALLMN I
BEKTOpHast OHCYJIRTAIL 0
1T 6 pemennto KP Nel,

- Hpenenn alreopa u - IPOBEPKa OIIK-1.1
HENIPEPBIBHOCTH (DyHKITHH 0,2 0,5 15,1 aHaJIUTHYECKas emenms KP Nel OHK-l. 2’
OIHOM MepEeMEHHON TeOMETPHUSL. (zaCTB B npeaen_bl '

it HI[AJIb ’
Huddepenmpaan HETPEPHIBHOCTH )
HOE UCYHCJICHHE
DOII»
- BeIntojiHeHne KP
Nel «JIuHelHasA, | - KOHCYJIBTALUU TIO
BEKTOpHAs pemiennto KP Nel,
2.2 KoMIUIeKCHBIC Yncia. anrebpa u - IPOBEPKa OIK-1.1
Pemenue anreOpandyeckux 0,2 0,5 17,9 | anamuTHYecKas pemienus KP Nel OHK-l- 2’
aBHeHuH Hax nojem C TEOMETPHSL. 4acTh — '
yp
Huddepennnaib KOMILIEKCHBIE
HOE UCYHCIICHHE quca)
DOII»
Wroro no pazaeny 0,4 1 33
3. MuddepenunaibHoe
HCYHCIICHUE (DYHKIIMU OHOM
TepeMeHHON
3.1 Onpenenenue camocTosTenbHasg | o JIBTALUH IO
MPOU3BOIHON (PYHKIINHU B pabora ¢ y
N pemenuto KP Nel,
touke. Jubdepenuuan, ero JUTEpaTypoi - ipoBepKa
TCOMETPHUYECKUI CMBICIL. — KOHCIIEKT
I'eoMeTpuyecKuii u 0,2 0,5 20 «3aznaun, pem?:: :TI:E Nel %%1121112,
MEXaHUYECKHUH CMBICIT MPUBOISAIINE K HpOU3BOIHbIE) ’
npousBoaHOH. [IpaBuna TOHSTHIO p_ 0 OBS a ’
nubhepeHIMPOBAHMS U MPOM3BOIHOMNY, KOECHCET&
Ta0JIUIA TPOU3BOTHBIX - BeimonHeHue KP
Ne 1l
- BpInoJjineHue KP
o - KOHCYJIBTALIUH II0
Nel «JIuneitnas, Y -
3.2 e pemennto KP Nel,

. PEHIIMPOBAHKE BEKTOpHAs - ipoBepKa
HESIBHO M IIApaMETPUUYECKH anredpa u
- pameTh p pemerms KP Nel | OIK-1.1,

JTAHHBIX QYHKIHH. 0,2 0,5 7 aHAJIUTHYECKas (sacTh — OIK-1.2
Jlorapudmuueckoe TEOMETPHSL. HOCTDOGHIE '
muddepeHIpoBaHme Juddepennunas adp;I/IKOB

HOE UCYHCIIEHHNE (Il‘)p —-—
@OI» YHI

3.3 UccnenoBanue GyHKIMI - KOHCYJIBTAIIHH TIO
C TIOMOIIIBIO - BpInojinenue KP Y OIIK-1.1,

0,2 0,5 13,8 pemennto KP Nel,
nuddepeHIuaTLHOTO Nel - mposepxa KP Nol OIIK-1.2
VCYHCIICHUS POBCP }
HUroro mo pa3geny 0,6 15 40,8

4. UnTerpanbHOE UCUUCIICHHE
(YHKINK OTHOM ITepeMEHHOH




- BpInoJjineHue KP

4.1 IepBooOpa3zHas Ne2 - KOHCYJIbTallU! 10
Gbynkms. HeonpeneneHHbIN «Heonpenenenns! | pemenuro KP Ne2,
HWHTErpaji v €ro OCHOBHBIE 02 04 53 H, - IpOBEpPKaA OIIK-1.1,
cBoiictBa. Tabnuia ' ' ' ONPEIEIICHHBIN peweHus KP No2 OIIK-1.2
HEOIIPEICIICHHBIX unterpan, OHII, (dacTp — Hemnocp.
HHTErpajoB T hepeHIraTbH UHTETP.)
bI€ YPaBHCHUSD»
- BeinosiHeHue KP
No2 - KOHCYJIbTAIIHMH O
«Heomn e_ enennpt | PEHETHIO KP 32,
4.2 OCcHOBHBIE METO/IbI . Pest . - IpOBEPKaA OIIK-1.1,
0,2 0,5 8,7 | #, ompeeneHHbIH
HMHTETPUPOBaHUS pemenust KP Ne2 OIIK-1.2
unrerpan, ®HII,
("4acTh - METOIBI
T depeHIraTbH
WUHTETPUPOBAHUSI)
bIC YPaBHCHUSD»
N - KOHCYJIbTAI[HH T
4.3 OmnpeneneHHbIH - einosiHeHue KP OHCYIIbTAIL ©
penienuto KP No2,
MHTErpaj. 3a1aud, Ne2 - TIpoBepKka
MIPUBO/ISIIHNE K TOHSITH Heom HHBI
PHBOJIAIIIAC K 1O o (HCOTIPCACIICHID] pemenns KP Ne2 OIIK-1.1,
OTIPECICHHOTO HHTETpaa. 0,2 0,5 12 | #, onpeneneHHbII
(gacTtsb - OIIK-1.2
®opmyna HeroroHa- unrerpan, OHII,
1 N BBIYHCIICHHE
JleitOnma. CBoiicTBa. muddepeHIranbH
OTIpe/IeIeHHOTO
MeTo1pl HHTETPHPOBAHUS bI€ YPaBHEHUSD»
WHTEeTpaa)
- BeinosineHue KP
- KOHCYJIbTAIMH 10
Ne2
«HeompeneneHHbI pemeriio KP Ne2,
4.4 TTpunoxxeHus N . - IIpOBEPKa OIIK-1.1,
0,2 0,5 10 | #, ompenenaeHHbIN
OTNpe/IeJICHHOIO MHTEerpasa pemeHus KP No2 OIlK-1.2
unterpan, ©HII,
HepeHIaTbH (4acTh IPUIOKEHHUST
A PCHIL OTIP.HHT)
bl€ YPaBHEHUSD»
Wroro no pazaeny 0,8 1,9 36
5. MuddepenunaibHoe
HCYHUCIIeHNe (PYHKINI
HECKOJIBKMX NEPEMEHHbIX
CaMOCTOATEIBHOE
H3yueHHE
5.1 OnpeneneHne OCHOBHBIX M
o JIUTEPaTypHl:
nonsatuil. [penen u HAICAHMe
nemnpepbsiBHOCTH DHII. - IpOBEPKa OIIK-1.1,
o 0,1 0,5 15 KOHCIIEKTA
OCHOBHEBIE CBOICTBa . KOHCIIEKTa OIIK-1.2
o «CaoiicTBa
(GyHKIMH, HETPEPHIBHBIX B .
N (hyHKIUH,
3aMKHYTOW 00JacTu
HETIPEPHIBHBIX B
3aMKHYTOH
obnactu»
5.2 YacTHpIe IPOU3BOIHEIE - Beinosinenne KP
Y TIPOU3BOIHAS 110 No2 -
Hanpapienuo. KacarenapHas «HeormpeeneHHs! | KOHCYIBTHPOBAHUE
IJIOCKOCTh ¥ HOPMAJIh K i, o pemenuto KP OIlK-1.1,
0,1 0,5 10 .
MTOBEPXHOCTH. orpe/ieIeHHbBIN No2, OIlK-1.2
I'eomerpuueckuii cMbICT unTerpar, OHII, - IPOBEPKA
b depernuana. [IpusHax muddepennuaneH | pemerus KP Ne2
rddepeHIIpyeMocTH bl€ YPaBHEHUS
5.3 TIpon3BoHas CIOKHOM - BpInojineHue KP )
¢yskumu. YacTHbie Ne2
MIPOHU3BOIHBIE U «HeompeneneHHbI KOHCYIIETHPOBARME
E(b(be CHITHAIBI BBICITHX 0,1 0,6 15 i, u o pemerio KP OIIK-L.1,
AM®DEPEHI ' ! ’ y Ne2, OIK-1.2
TIOPSIIKOB. orpeieTIeHHbIH
JubdepenmmpoBanme unterpan, @HII - fposepka
’ ’ pemenus KP Ne2

HESBHO 33J]aHHBIX (pyHKIHIT

g depeHnnats




HBIC YPABHCHUS)

- BpInoJjineHue KP

No2 -
«HeompeneneHHbl | KOHCYJIBTHPOBAHUE
5.4 Tousitue 06 e y P
IKCTpeMyMax (QyHKIHI 1 0,1 0,5 10 H, no pewermio KP OlIK-1.1,
peMy YHKLL ! ! orpeieNIeHHbIN No2, OIIK-1.2
MHOTHUX TTIEPEMEHHBIX
unrerpan, @HII, - IIPOBEpPKA
muddepenumanbh | pemenus KP Ne2
bI€ YPaBHCHUS»
HUtoro mo pazaeny 0,4 2,1 50
6. OOBIKHOBEHHBIC
¢ depeHnnanbHble YpaBHEHUS
- BeImoytHeHUEe KP
6.1 OOBIKHOBCHHBIE No2 )
muddepeHnmansHbIe -
«HeomnpeneneHHb! | KOHCYIBTHPOBaHHE
ypaBHEHHS TIEPBOTO o
nopsiaka. MeTopl pelieHus 0,2 1 24,6 H, 1o pemermio KP OIIK-1.1,
P ) p ' ' OTIpEICIICHHBIN No2, OIIK-1.2
i depeHnnaIbHbIX
N unterpan, OHII, - IPOBEPKa
ypaBHEHHH TIEPBOTO
HopsiKa muddepentmansl | pemenus KP No2
P 1 bIe YPaBHEHUSD»
- COCTaBJICHUE
KOHcTeKTa «J[Y -
BBICIITHUX KOHCYJIbTHPOBaHHE
6.2 JIY BBICIINX TOPSIKOB, MOPSAKOB, o pemenuro KP OIIK-1.1,
0,2 1 20
CBOJIALIMECS K IIEPBOMY CBOJISIIIIMECS K Ne2, OIlK-1.2
MIEPBOMY», - IpOBEpKa
- Beinosinenue KP KOHCIIEKTa
Ne2
Wroro no pazaeny 04 2 44,6
Uroro 3a cemectp 4 10 2224 3a4€T,’9K3aMeH
7. DieMEHTBI TEOPHH
BEPOSITHOCTEH 1 MaTeMaTUIECKON
CTaTHCTUKHU
- BeimonHenue KP | - Bermonuenune KP
Ne3 «Teopust Ne3 «Teopust
7.1 DneMeHTBI P . P . OIlK-1.1,
0,5 0,5 17,3 BEPOSTHOCTEH. BEPOSTHOCTEH.
KOMOWHATOPUKHU OIlK-1.2
MaremaTtuueckast | Marematudeckas
CTaTHCTHKA» CTaTHCTHKA»
7.2 Anredpa coOBITHIA. )
Knaccuueckoe, - BeInoJjiHeHue KP
KOHCYJIbTUPOBaHHE
T€OMETPUIECKOE 1 No3 «Teopus
. o pemreanto KP OIlK-1.1,
CTATUCTUYECKOE 0,5 0,5 41 BEPOSITHOCTEH.
Ne3, OIlK-1.2
ONpeIeTICHUS] BEPOSTHOCTH. MaremaTtuueckas - IPoBeDKA
AKcHOMaTHKa TEOPUH CTaTHCTHKA» POBCP
o pemenust KP Ne3
BEPOSTHOCTEH
7.3 Teopemsl clioXKeHUs 1 )
YMHOXEHUS. Y CTTIOBHAsI 2 - BeimosaeHue KP
KOHCYJIbTHUPOBAHHE
BepOsSTHOCTH. DopMyna No3 «Teopust
. . o pemennto KP OIIK-1.1,
MTOJTHOW BEPOSITHOCTH U 0,5 1 50 BEPOSATHOCTEH.
. Ne3, OIlK-1.2
(dopmyna batieca. Cxema MaremaTudeckas - HDOBODKA
Bepnysutu, npuoImKeHus CTaTHCTHKA» POBCP
pemenns KP Ne3
Jlannaca u ITyaccona
7.4 TuckperHsle U
HENPEPHIBHBIEC CITyYaiiHbIC -
pep Y - BeimostHeHue KP
BEIUUUHBL. P v GyHKIUS KOHCYJIbTHUPOBAHHE
Ne3 «Teopust
pacripeneneHus u . o pemenuto KP OIIK-1.1,
0,5 1 25 BEPOSTHOCTEH.
IJIOTHOCTb. No3, OIIK-1.2
MaremaTudeckas
MaremaTHueCKOe OKUIaHNE - IpOBepKa
CTaTHCTHKA»
W OVCTIEPCUsl, HAYAJIBHBIE U pemenust KP Ne3

HCHTPAJIbHBIC




7.5 U3BecTHBIC

- BpInoJjineHue KP

KOHCYJIbTUPOBaHHE
pacnpeaeseHus U ux No3 «Teopust
o o pemenuto KP OIlK-1.1,
YHCIIOBBIE XapaKTePUCTUKH. 0,5 1 25 BEPOSTHOCTEH.
Ne3, OIIK-1.2
Hopmanbshoe Maremaruueckas
acrpe/Ie/IcHNC CTaTHUCTHKAY - IPOBEpKa
paclp pemenust KP Ne3
7.6 MHOrOMEpHBIE
N - BeImoytHeHUEe KP -
Cy4aiHbIC BETUUHHBI.
No3 «Teopust KOHCYJIbTUPOBaHUE
QYHKIMN pacpeAeICHHS, " OIlK-1.1,
N 0,4 1 30 BEPOSITHOCTEH. o pemernio KP
cBoiictBa. Yucrnosbie OIIK-1.2
Marematudeckas No3,
XapaKTEePUCTUKH. DIICMEHTBI
CTaTHCTHKA» - mposepka KP Ne3
TEOpPHHU
- BeImostHeHUe KP -
7.7 OCHOBHBIC TTOHSITHS,
Ne3 «Teopust KOHCYJIbTUPOBaHHE
TeHepaJIbHasi COBOKYITHOCTh 9
BEPOSTHOCTEH. o pemenuto KP
u BBIOOpKa. CTaTUCTUYIECKHE OIIK-1.1,
0,3 1 30 | Marematuueckas Ne3,
OIICHKY TTapaMeTPOB OIIK-1.2
CTaTUCTHKAY, - npoBepka KP Ne3,
pacnpenenenus. TodyedyHble
-KOHCIIEKT 10 - IpOBEpKa
Y MHTEPBAJIbHBIC OIICHKH
pazneny KOHCTIEKTa
- BeInosiHeHue KP -
7.8 JloBepHTEIIbHBIE
Ne3 «Teopust KOHCYJIbTHPOBaHNE
HMHTEPBAJIbI IS ITapaMeTpOB .
BEPOATHOCTEH. o peuienuto KP
HOPMAaJILHOTO OIIK-1.1,
0,3 1 26,1 | MareMaTtnueckas Ne3,
pactpenenenus. [lonsrue o OIIK-1.2
CTaTHCTHKA, - mpoBepka KP Ne3,
KPUTEPUSIX POBEPKU
-KOHCIHEKT 10 - IpOBEpKa
CTaTHCTUYECKUX THUIIOTE3
paszzneny KOHCIICKTa
7.9 Kpurnueckas 001acTh, - BoimosiHeHue KP -
YPOBEHb 3HAUUMOCTH, Ne3 «Teopus KOHCYJILTUPOBaHUE
MOITHOCTh KPUTEPHSI. BEPOATHOCTEH. o pemenuro KP ONK-1.1
Kpurepuii coriacus 0,5 1 20 | MaremaTuueckas Ne3, OITK 1' 2’
ITupcona gyst runoTessl o CTaTUCTHKAY, - npoBepka KP Ne3, '
HOPMAaJIbHOM -KOHCIEKT 10 -IpoBEpKa
pacnpeeneHuu pazneny KOHCIICKTa
Wroro no pasaeny 4 8 264,4
Wroro 3a cemectp 4 8 264.,4 3K3aMEH
Uroro no aucuuruinye 8 18 486,8 3a4eT, SK3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanu3zanus KOMIETEHTHOCTHOIO [TOJIX01a MIPEAYCMaTPUBAET UCIIOJIb30BAHUE B
yueOHOM IpoLecce aKTUBHBIX U UHTEPAKTUBHBIX ()OPM MPOBEICHHUS 3aHATHI B COYETAaHUH C
BHEAYJUTOPHOU paboToii ¢ 1enbio (POpMUPOBAHUS M PA3BUTHS MPO(HECCHOHATFHBIX HABBIKOB
obyuatontuxcs. CorytacHo 1. 34 [Topsika OpraHU3aluK U OCYIICCTBICHUS JACATEIHHOCTH TI0
o0pazoBaTenbHBIM IpOrpaMMamM OakaaBpHaTa BhICIIET0 00pa30BaHus (yTB. IPUKA30M
MOwuH P® ot 05.04.2017 r. Ne 301), npu nmpoBeieHNH y4€OHBIX 3aHATHIA 00ecTieunBaeTCs
pa3BUTHE y 00YYaAIOIINXCS HABBIKOB KOMaH/IHOW PabOThI, MEKIMYHOCTHOW KOMMYHHKAIIHH,
MIPUHATHUS PEIICHUM, TUIEPCKUX KaYeCTB, B TOM YHUCIIE C YIETOM PErHOHAIBHBIX
oco0eHHOCTeH MPOo(eCCHOHATTBHON AEATEIBHOCTH BBIITYCKHUKOB M MMOTPEOHOCTEH
paboroaarenei.

Bri6upast Ty Uiu MHYIO TEXHOJIOTHIO paboThl ¢ 00yUYaronuMUcs, HE00X0AUMO UMETh
B BUJIY, 4TO HanOoJbIero 3¢gdexra ot ee MpuMEHEHHUS MOYKHO JOCTHYB, €CITH YUYUTHIBATh
e 00pazoBaHus, Ha peain3aliio KOTOPhIX JOJDKHA OBbITh HalpaBiieHa U30upaemast
TEXHOJIOT S, CO-Iep>KaHNe, KOTOPOE MPEJICTOUT NepeaTh 00yUaromMCsl ¢ €€ IOMOIIIbIO, a
TaK)Xe yCIIOBHS, B KOTOPbIX OHa Oy/IeT UCIOIb30BaThCS.

B narmreit pabote MBI HCTIOJIB3yEM CIICTYFOIIIEE.

1. TpapuumoHHble 00pa3oBaTeabHbIEe TeXHONOrUU. Opranu3anus o0pa3oBaTeIbHOTO
npolecca, npeArnoiaraeT NpAMyIo TPAHCISLUIO 3HAHUH OT IPEroAaBaress K CTyICHTY
(MpenMyIIecTBEHHO Ha OCHOBE 00BSICHUTEIbHO-UIUTIOCTPATUBHBIX METOJIOB O0YUYEHHS).
VYdeOHast AeATENBHOCTD CTYJCHTa HOCUT B TAKUX YCIIOBHSAX, KaK MPABHJIIO, PEITPOTYKTHBHBIN
Xapakrep.

DopMbl yUeOHBIX 3aHATHH:

- nH($OpMaLMOHHAsI JIEKIHs — TOCIeI0BaTEIbHOE U3JI0KEHUE MaTepuaa B
JUCLUUIUIMHAPHOM JIOTHKE, OCYILECTBIIAEMOE IPEUMYIIIECTBEHHO BepOAIbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHATHE, TIOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI U HaBBIKOB
0 MPEUI0KEHHOMY aJITOPUTMY.

2. Texnonoruu npoekTHOro o0ydenus. OOpa3oBaTeILHBIN MPOIECC TOCTPOEH B
COOTBETCTBUU C AJITOPUTMOM IIO3TAITHOTO PEIIEHUs MPOOIEMHON 3ajaul UITU BBIIIOJIHEHUS
yuebHoro 3aaanus. [Ipoekt npeanonaraeT COBMECTHYI0 y4eOHO-II03HABATEIbHYIO
JeATeNbHOCTb I'PYIIIbI CTY/ICHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHLIETILIUH, YCTAHOBIICHHUE
nesel v 3a1a4, GopMyIMPOBKY OKUAAEMBIX PE3YJIbTATOB, ONPEAECICHUE IPUHIUIIOB U
METOJMK pEIIeHUs TOCTAaBJICH-HBIX 3a/1a4, IUIAaHUPOBaHHUE X0a PadOThl, IOUCK AOCTYIIHBIX U
ONTUMAJIBHBIX PECYPCOB, IO3TAIIHYIO PEATHU3ALUIO TUIaHa pabOThI, IPE3CHTALUIO
pe3yabTaTOB PabOThI, UX OCMbICIIeHUE U pediaekcuto. [IpuMenseTcs B OCHOBHOM JUIs
nepexoa KOMIETEHIMH Ha YPOBEHb BIIa/ICHUS.

OCHOBHBIE THIIbI IPUMEHSAEMBIX HAMH B 00pa30BaTEIIbHON JESITEIbHOCTH IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpHOImKeHa K hopMaTy HAy4HOTO
UCClieIoBaHMsl (JJ0Ka3aTeIbCTBO aKTyallbHOCTH TE€Mbl, OIIPEIeJICHUE HayYHOH POoOJIeMBl,
npeaMeTa U 00beKTa McciaeI0BaHus, 11eJel U 3a1a4, MEeTO0B, HCTOUHHKOB, BbIIBUKCHUE
TUIIOTE3bl, 00001IeHNEe Pe3yIbTaTOB, BBIBObI, 0003HaUE€HHE HOBBIX MTpobieM). PesynbTaTom
ABIIsIETCS yueOHas KapTa 10 MOJYJII0 Hallel 00pa30BaTeIbHOM MPOTrpaMMBl.

TBopueckuil MpoeKT, MpeANoaraouil B OTINYNE OT MPEAbIIYIIEro, KOHSUHbIN
IPOAYKT B CIEAYIOIIMX BapHaHTaX — razeTa K MCTOPUYECKH 3HAYMMOMY
«MaTeMaTU4ecKoMy» COObITHIO (Tpa3aHUK uucia «[1uy u 1.11.); «MaremaTuyeckasn»
OTKpBITKa (CBOEro poJia yueOHast KapTa, TOJIbKO HepopMaIbHO, KpaCOUYHO 0popMIIeHHAS;
BUJICOPOJIHK «S] Haydy Bac pemarsb ...» U T.II.

WHuopMalMoHHbIH MPOEKT — yueOHO-TT03HABATENbHAS IEATEILHOCTD C SIPKO
BBIP)KEHHOW IBPUCTHUECKON HANpPaBIEHHOCTHIO (ITOUCK, OTOOP U CHCTeMaTH3alus
nH(pOpPMAIIUK O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB MPOEKTa C 3TOU
uHpopManuel, ee aHaIu3 1 00001IeHNe U, HAKOHEL], IPE3eHTAIUS 110 IPAKTHYECKOMY
IIPUIJIOKEHHUIO).



3. UudopmanmoHHO-KOMMYHHKAITMOHHBIE 00pa30BaTEIIbHBIE TEXHOJIOTHH.
Opranusaius 00pa3oBaTeILHOrO MPOIEcca ¢ MPUMEHEHUEM CIICUATH3HPOBaHHBIX
MPOTPAMMHBIX CPEJl U TEXHUUECKUX CPEACTB paboThl ¢ mHpopManuei (MHPOPMALMOHHYIO
cpeny yuuBepcutera MOOJIYC MOODLE).

6 YueOHO-MeTOAMYECKOE O0ecTIeueHHe CAaMOCTOATEIbLHOM padoThl 00yYarommuxcst

[IpencraBieHo B nmpuoxeHuu 1.

7 OueHOYHbIE CPEACTBA IS NPOBEACHHUS MIPOMEKYTOYHON aTTecCTallul
[IpencraBieHsl B IpUIIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeuyeHue JUCIUNIMHBI

a) OcHOBHas JMTEpaTypa:

1. llIunmayes, B. C. Bricias matemaruka : yueOHuk / B. C. llunaueB. — Mockaa :
NH®PA-M, 2024. — 479 c¢. — (Boicmee oopazosanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anektponnsiit. - URL: https://znanium.ru/catalog/product/2085943
(mara o6pamenus: 23.02.2026). — Pexxum goctyna: 1o mojmucke.

2. Marematuka : yaeOHnoe nocobue / FO. M. [lanunos, JI. H. XKypbenko, I'. A.
Hukonosa [u ap.] ; moxa pen. JI. H. XKyp6enko, I'. A. Hukonooit. — Mocksa : UHOPA-M,
2022. — 496 c¢. — (Bricmiee oopa3zoBanue: bakanaspwuar). - ISBN 978-5-16-010118-7. -
Tekcer : anextponnsbiid. - URL: https://znanium.ru/catalog/product/1818645 (nara
obpamenus: 23.02.2026). — Pexxum mocTyma: 1mo moarucke.

0) JlonmosiHuTeEAbHAS JIUTEpaTypa:

1. MaremaTuka B mpuMmepax U 3amadax : ydeOHoe mocooume / O.M. Jlertspesa, JI.H.
Kypbenko, I'.A. Hukonosa [u ap.]. — Mocksa : UH®PA-M, 2021. — 372 c. — (Bricmiee
obOpazoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekct : amekrpoHnbiid. - URL:
https://znanium.ru/catalog/product/1588756 (nara oopamenus: 12.03.2026). — Pexxum goctyma:
IO TTOJIITUCKE.

2. ®uxtenroinbll, I'. M. OcHOBBI MatemMaTH4ecKoro aHanuza. Yacte 1 : yuyeOHUMK s
By30B / I'. M. @uxrtenronsi. — 18-e uza., crep. — Caunkr-IletepOypr : Jlanp, 2026. — 448 c.
— ISBN 978-5-507-55976-3. — TekcrT : 21eKTpoHHbIN // JIaHb : 3IeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/512293 (mara oOpamienus: 12.03.2026). —
Pexxum nocTyma: st aBTOpU3. MOJIb30BaTEIICH.

3. ®uxrenronell, . M. OCHOBBI MareMaTH4eCKOro aHainu3a. Yactp 2 : y4eOHUK Jyis
By30B / I'. M. @uxrtenromnsl. — 16-e uza., crep. — Caunkr-IletepOypr : Jlans, 2025. — 464 c.
— ISBN 978-5-507-50836-5. — TekcT : anekTpoHHbIH // JIaHb : 371eKTpOHHO-OMOIMOTeUHas
cucrema. — URL: https://e.lanbook.com/book/473315 (mata oOpamenus: 12.03.2026). —
Pexxum mocTyma: /Ui aBTOpU3. MOJIb30BaTENCH.

4. Illumaues, B. C. 3agaynuk mo BbIciield mMaTematuke : ydeOHoe mocobue / B. C.
MunaueB. — 10-e uzn., crep. — MockBa : UHOPA-M, 2024. — 304 c. — (Bricmiee
obpazoBanue). - [ISBN 978-5-16-010071-5. - Tekctr : onekTpoHHbii. - URL:
https://znanium.ru/catalog/product/2124772 (nara oopamienus: 12.03.2026). — Pexxum nocryna:
IO TTOJIITHCKE.

B) Meroanueckue yKa3aHus:

1. AbpamoBa, 11.M. DneMeHTbl BEKTOPHOU aJireOpbl U aHATUTHYECKONH T€OMETPHHU:
Mertoandeckue yka3aHus Ui CTYA€HTOB | Kypca Beex cnenpanbHocTeil. — MI'TVY, 2008. —
16 c.

2. Akmanosa, 3.C. Heonpenenennslii uaterpan: Terpaap-koncrnekt — MI'TY, 2008.


https://znanium.ru/catalog/product/2085943
https://znanium.ru/catalog/product/1818645
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/512293
https://e.lanbook.com/book/473315
https://znanium.ru/catalog/product/2124772

—-23c.

3. Baxpymesa, 1.A. Kpussle u noBepxHocTH 2 nopsiaka. [lonsipHas cucrema koop-
muHart. [Ipaktukym — Marauroropek: 'OV BIIO «MI'TVY um. I''1. Hocoay, 2009. — 19 c.

4. TopstueBa, H.A. Teopust pyHKIIMI KOMIUIEKCHOTO TIEpeMEHHOr0: MeToandeckue
yKa3aHUs U BapUaHTbl MHANBUYJIbHBIX 3aJJaHUH JUIS CTYIE€HTOB BCEX CIELUAIIBHOCTEN —
Maruurtoropck: 'OY BITO «MI'TY um. I''M. Hocoray, 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbI UHTETPAI: METOANYECKUE YKA3aHUS IJIsl CTY/I€H-TOB
— Marunutoropck: 'OY BIIO «MI'TY um. I'". Hocosa», 2010 — 12 c.

6. I'pauena, JI.A. DneMeHTHI TMHEHHON anreOpbl, BEKTOPHOU anreOpsl 1
aHaJIMTUYECKOU reoMeTpun: YueOHoe nocodue. - Marauroropck: 'OY BIIO «MI'TVY um.
I".'1. HocoBa», 2010 — 63 c.

7. 'yruna E.M. JIabopaTopHBIN IPaKTUKYM IO cTaTucTHKe ¢ mpuMmeHernneM EXCEL:
Merton. yka3. 1i1s 1abopaTOpHBIX pabOT IO MaTEMaTHYECKOM CTaTUCTUKE.- MarHUTOropekK:
'OV BIIO «MI'TY um. I'.'A. Hocosay», 2009 — 40 c.

8. U3ocoB A.B. 'apmonnueckuii ananu3: Meronndyeckue yka3aHusi U BapUaHThI
3aJJaHAN JJIs1 CAMOCTOSITENTFHON paOOTHl 1 KOHTPOJIS 3HaHMA cTyaeHToB. — MI'TY, 2009. — 24
C.

9. Makcumenko, U.A. CoObITus 1 BEposTHOCTE. YacTh 2: MeToa. ykas. -
Marnutoropck: 'OV BIIO «MI'TY um. I''A. HocoBay, 2010. — 25 c.

10. Masiuenko, E.I1. ITpousBoanas u nuddepenunan pyukuuu. [Ipaktukym. -
Maruurto-ropck: 'OY BITO «MI'TY um. I''1. HocoBa», 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanmne pynkuuii u noctpoeHue rpadpukos. [Ipaktukym. —
Maruutoropck: I'OY BIIO «MI'TY um. I'.1. HocoBa», 2011. — 20 c.

12. CaBymkuna H.®. Kombunaropuka. CoObiTHE U BEpOATHOCTh. HacTs I:
KomOunaropuka. Anredpa coObiTuii: MeTon. yka3aHus o IMCIUIUIMHE «MaTtemMaTukay 1Jist
ctyneH-ToB | kypca Bcex cnemmanbaocteit. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecnieuenne u UHTepHeT-pecypcebi:

IIporpammMHoOe oOecniedeHue

HaumenoBanue o
10 Ne norosopa Cpoxk neicTBUS JTUIICH3UU

7Zip cB000HO pactpocTpansemoe [10 O6eccpoyHO
MS Off.lce 2007 Ne 135 ot 17.09.2007 OeccpoyHo
Professional

FAR Manager cB0OOIHO pacrpocTpansemoe [10 0eccpovHO
Eﬁ, g;ip Mozilla cB00OHO pacnpocTpansemoe [10 OeccpoyHO
bpaysep Yandex [cBoGoaHo pacnpoctpansemoe [10 0eccpoyHO

IIpodeccuonaibHbie 6a3b1 JAHHBIX 1 HH(POPMAaMOHHBIE CIPABOYHbIC CHCTEMbI

HasBanue kypca CchllIKa

DnexTpoHHBIe pecypchl onbanoreku MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web

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

Poccuiickas ['ocynapctBennas Oubnnoreka. Karanoru
/catalogues/

HarmonansHast uHGOPMAIIMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nuaekc Hayunoro nurtupoBanus | https://elibrary.ru/project_risc.
(PMHIY) asp




DnexTpoHHas 6a3a nmepuoandeckux nznanuit OO0
«BUCy»
9 MaTtepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUNINHBI (MOIYJIs)

https://eivis.ru/

MarepuanbHO-TEXHHUYECKOE 00eCTIeYeHNE AUCIUTUINHBI BKIIOYALT:

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE AUCIUTUINHBI BKIIOYALT:

VY4eOHble ayIUTOPUN IS IPOBEJICHUS 3aHATHUH JIeKIMOHHOTrO Thma Jlocka,
MYJIBTUMEIUIHBIE CPEICTBA XPAaHEHHS, TIEPEIaud U TPEACTaBICHUS HH(pOpMaIiu

VY4eOHble ayIUTOPUH Ui IPOBEIEHUS IPAKTUYECKUX 3aHATHH, IPYIIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAUH, TEKYILIEr0 KOHTPOJIS U IPOMEKYTOYHON aTTeCTalluu
Jlocka, MyJIbTUMEIUWHBIN TPOEKTOP, IKPaH

Kommnexc metoauueckux pa3padoTok (pa3iaToOYHOro MaTepuana U METOAUYECKUX
yKa3aHU# ) U\UITK KOMIUICKC TECTOBBIX 3a/IaHHi IS TOJTOTOBKH U MPOBEIACHHSI
MIPOMEXYTOYHBIX U PyOEKHBIX KOHTpOJIEH

[Tomemienus g caMocTosATeNIbHON paboThl yuauxcs [lepcoHanbHble KOMIIBIOTEPHI
¢ make-roM MSOffice, Bbixoj0M B IHTEpHET U C JIOCTYIIOM B 3JICKTPOHHYIO
HH(POPMAIMOHHO-00Pa30BaATEIBHYIO CPEIy YHUBEPCUTETA

[Tomemienune s XpaHeHUs ¥ MPOPUIAKTUYECKOTO 00CTYKUBAHUS yUeOHOTO
obopynoBanus [lIkader a4y xpaneHus: yaeOHO-METOIUUECKON JOKYMEHTAITUH, y4eOHOTO
000pyI0BaHUs U YIeOHO-HATJISATHBIX TOCOOUIA.

HHPUJIOXXEHHUE 1

YueGHO-MeTOANYECKOe O0eceYeHHe CAMOCTOATETBHOM PAaGOThI 00YIAIOIIUXCA

[To mucummumae «MaremaTHKay peayCMOTpEeHa BHEAy TMTOPHAS CAMOCTOSTENIbHAS paboTa
00y4Yaromuxcs, IPOBOIMUMAst B BUAE CAMOCTOSATEIEHOTO H3YUYCHUS JINTEPATYPhI H
MH(POPMAIIMOHHBIX PECYPCOB, a TAKXKE B BUJIE PEIICHUS THUIIOBBIX 3a/1a4 MTPH BHITOJHEHUH
KOHTPOJIBHBIX padoT.

Ilpumepnwvie konmponvhvie pavomet (AKP):

AKP Nel «J/InneiiHasi, BeKTOpHAasi ajredpa u aHAJIUTHYECKASI TeOMeTpusl.
Anddepennuanbuoe ucuunciaenne POII»

3apanue 1.

Pemute cucremy Tpems ciocobamu: a) MaTpUUHBIM criocoOom; 0) o ¢hopmynam Kpamepa; B)
MeronoM [aycca

X—2y—-3z=3,
3X+y—-2z=09,
2X -3y +5z=-4.

3aganue 2.

1) Haiizure yron Mexmay BEKTopaMu @ M b, ecnmu @ = (2; —1), b = (— 2 2).
[Toctpoiite naHHBIE BEKTOPHI B cricTeMe KoopAuHaT OXy, a TakKe BEKTOPHI, H300pakarolue:
2a+b, a-3b.

2) Vkaxure CpCan HWXKCIPUBCIACHHBIX BCKTOPOB OPTOTOHAJIBHBIC, KOJUIMHCAPHBLIC, a TaKXC

KOMILUIaHapHbIC: & = (— 3-1 4), b= (2,-2;1), C= (2; %; —%), d= (7;11;,8). Berumcinre

IUIOIIA b TTApaJUIeNIOrpaMMa, IIOCTPOSHHOI0 Ha BeKTopax b u C.



3aganue 3.

Hamnucars ypaBuenue npsimoit AB, ecniu A(—l; 2; 3), B(—l; 2;—1). Breruucnauts paccrosinue ot
TOYKHU A ATOU NMPSMOU J0 IIIOCKOCTH, MPOXOIAIIEH uepe3 TOUKy B, nepneHAuKyIsipHO BEKTOPY
N(0;-3;9).

3anannue 4.
[IpuBeuTe K KAHOHUYECKOMY BUJY M HOCTPONTE KPHBYIO X —4X+ 2y’ —4y =0

3ananue 5.

Brruncinre npeaenst:

1+4x—x* . 3x-arcsin 2x . J2x-1-+5
. 6) lim 22 ASIN2X oy im .

a) I|m T A 2 A4 3

x>0 X + 3X° + 2X x>0 COS X —COS” X x—3 x—3
3ananmue 6.

. d d? . _.2 X=ctg2t,
Haiinure & u —Z utst pyHKImic: a) y=e™ 0 9 i

dx  dx y = In(sin 2t).
3ananmue 7.
. . 2x -7 .
CocraBbTe ypaBHEHHE KacaTeIbHON K KPUBOM: y== 2 B TOUKE X, = -1. Hapucyiire
X —_

KacaTeJlbHYIO U KPUBYIO.

AKP Ne2 «HeonpenesieHHbIi 1 onpeneeHublii uHTerpaa, ®HII, indpepenunanbubie
YPaBHEHHUSD)

3adanue 1. Beravcinute HeONpeAeICHHbIE HHTETPaIb

1) I(1+t923x)dx; 2)j 3-5x dx; 3)jarcsin5xdx; 4) J’@dx.

VBX + X2

3adanue 2. BerauciuTe onpeiesIeHHbIE HHTErPAJIbI

1)

O 0 | N

(L-sin2x)*dx; 2) j-XZZ dx; 3) Af X1 gx.
Oe X 13 2X_1

3aoanue 3. Haiinute mmomaas GUrypsl, OrpaHUueHHON TUHUAMU:
Xy=6, x+y-7=0.

3aoanue 4. BelauciuTh HECOOCTBEHHBII HUHTCIrpaJI UK YCTAHOBUTD €TI0 paCXOANUMOCTh:



1) Tx3e‘x4dx; 2) i ax

0 23\/(4—X)2 .

3aoanue 5. Haiitu m moctpouts 00JaCTh oOmpeaeneHuss (QyHKIUN
z=1In(4-x*—y?*) —arcsin(2 - y).

3aoanue 6. Haiinute YacTHbIE MPOM3BOAHBIC TIEPBOTO MOpSAAKA (DYyHKIHH:

z=3xy® —sin(x® +y) + X*y

X=y

3aoanue 7. Haitaure rpaguent ckansapHoro mois U = X° + Y2 —z° ¥ ero MOAy/b B TOUKe
M(ZL-L2).

3aoanue 8. Halitu HaumeHblllee W HauOousblee 3HaueHHE (OYHKUIUU
2=X"—xy+2y*+2y+1

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

3aoanue 9. Pemuth nuddepeHnranbable ypaBHEHUS IEPBOM CTENEHU
A) xy'—4y-x2\Jy =0.

. Vs
Byysik=ylny,  y(7)=e

B) x(y? —1)dx+ y(x* —=1)dy = 0.

3aoanue 10. Pemuth TMHEHHBIC HEOTHOPOAHBIC UG depeHITnaTIbHOES YPABHEHHE C
MTOCTOSTHHBIMH KO3 PUITUECHTAMH

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

3aoanue 11. Pemiuth OMHOPOAHYIO CUCTEMY AU(PPepeHINATbHBIX YPABHEHHIA:

x'=6x—y,
Yy =x+4y.

AKP Ne3 «Teopusi BeposiTHOCTell. MaTeMaTH4yecKasi CTATHCTHKA)

1. B ypue 12 mapoB. Cpenu 31ux mapoB 3 6enbix U 9 yepHbIX. KakoBa BEpOSTHOCTH TOT0, 4TO

HayJjauy BBIHYTBIN IIap OKaXeTcs Oenbim?

2. B pagmoctynuu Tpu MukpodoHa. [[is kakaoro u3 mepBhIX IBYX MUKPO(OHOB BEPOSITHOCTH
TOTO, YTO OH BKIIIOU€H B JaHHBIM MoMeHT, paBHa 0,45, a mis tpetbero — 0,9. Haiitu

BEPOATHOCTL TOT'O, UTO B JTaHHBIN MOMEHT BKJIIOUYECHBI 2 MI/IKpO(bOHa.

3. B nmpogaxe nmerorcst 6eibie 1 KOpUYHEBbIE SiIa B COOTHOIIEHUH 2:3, MpUYeM MPOU3BOJICTBO
60% 6enbIx 1 71% KOPUUHEBBIX SIMII JATHPYETCS THEM, MPEALIECTBYIOIIMM JHIO TPOJIAXH, a
OCTaJIbHBIE fHIA JaTHpYIOTCs Oosee paHHUMH uuciaamu. [lokymaTens 3akasbiBaeT sifla,
JaTUpyeMble JHEM, MPEAIIECTBYIOIIUM JHIO MPOJAKH, HE3aBHCHUMO OT MX IBera. Kakosa

BEPOSATHOCTh TOTO, YTO MY MPOJAAYT PELIETKY OebIX AnLl?



4. Tenedonnas cerb yupexaeHus odcmyxuBaer 200 aGoHEHTOB. BeposTHOCTH TOro, 4TO B
TE€YEHUE MUHYTBI BHYTPU 3TOM CETHU KTO-TO KOMY-TO I103BOHUT, paBHa 0,7. KakoBa BEposTHOCTb
TOr0, 4TO B T€YEHHE MHUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOSATHOCTH TOIO, YTO B TEUEHUE
MUHYTHI OyzaeT He Oonee 5 3BOHKOB? HaliTu HauBeposITHEHIEe YMCIIO 3BOHKOB B TCUEHUE

MUHYTHI.

5. 3amaH psija pacnpenesieHus ciaydaiHod BenumunHbl X. Hailitu maTematuyeckoe OxuiaHUe,
JIMCIIEPCHUIO U CpEeIHEe KBAIpaTudecKoe OTKIoOHeHue. [locTponTts GyHKINIO pacipeaesieHus.

X

4

6

10

12

P

0.3

0.2

0.2

0.3

6. [lna HempephIBHOM cy4aiiHOW BEeNWYHMHBI 3aJaHa QyHKIUS pacupenenenus F (X) TpeOyercs

HaWTU TJIOTHOCTH pacIpeieseHus f(X), MaTeMaTUYeCKOe OXKHJIaHHE, TUCIIEPCHUI0, CPEIHEEe

KBa/IpaTMYECKOE OTKJIOHEHHE. BBIUMCINTH BEPOATHOCTH TOr0, YTO OTKJIOHEHHE CIy4alHOMN
BEJIMUYUHBI OT €€ MAaTEMATUYECKOr0 OXKHUAaHUs OyneT He 0oJjiee CpeAHEero KBaJpaTH4ecKOro
oTksioHeHUs. [locTpouTs rpaguk QyHKITHIA.

F(x)=

N |-

0

-(1—cos 2x)

1

7. 3aKoH pacmpeeNeHUs CUCTEMbl IUCKPETHBIX CIy4YallHbIX BEJIMYUH (X ,Y) 3aJaH Tabnuuen.

Haiiti kodpduumeHT koppensuud I, W BEPOATHOCTb MOMAJAHHS CIYYaHON BEIUYUHBI
(X,Y) B oOmacte 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}

[Mpunioxenne 2

7 OueHo4YHble CpeACcTBA /IS MPOBeeHHs] IPOMEKYTOUHOH aTTecTAllUN

a) [Ilnanupyemble pe3y/ibTaThbl 00yUeHHs M OLIEHOYHbIE CPeACTBA [JIsl MPOBeAeHHs

NMPOMEKYTOYHOM ATTECTALUM:

Kon
WHJMKaTOpa

HNupukarop
JIOCTMDKEHHUS
KOMIIETeHIIUHU

OneHouHBIE CpeCTBA

ACATECJIbHOCTH

OIIK-1 - Cnoco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE U 00LeHHKEeHepPHbIe 3HAHMS,
MeTO/Ibl MATEeMATHYEeCKOr0 AaHAJIM3a U MO/IeJIMPOBAaHUS B NPOogecCHOHATLHOI




Kon WNunukarop OneHouHBIE CpEICTBA
HMHJMKaTOpa JOCTUKEHUS
KOMITIETEHIIUU
OIIK-1.1 Pemraer 1. ®opMyIUPOBKU OCHOBHBIX TEOPEM (CBOICTB,
CTaHJIapTHbIE IPU3HAKOB U3y4aeMbIX OHITUH, HEOOXOAUMbIE U
npodecCHOHANBHBIE | TOCTATOYHBIE YCIIOBHS) B U3yUaeMbIX pa3/ienax Kypca.
3aJauu C .
IpHMCHEHHEM 2. Meronbl pacKkpsITUs HeOHpeZIitJIeHHOCTeI/I, liLIﬂCHeHH;I
obmenmKenepurx | FEMPEPHBHOCTH (GYHKIHU OJJHOH ITePEeMEHHOM!.
3HaHUHU

3. Anroput™M npuOIMKEHHOTO BRIYUCICHHS (PYHKIIMH C
nomoIbio auddepeHiuana; HamucaHus ypaBHEHUs
KacaTeJIbHON NpsIMOH (TIIIOCKOCTH).

4. AITOpUTM TOJTHOTO MCCIICIOBAHUS (DYHKITHH.

5. Metoasl BBISICHEHHSI KJIIACCOB MHTETPUPYEMBIX
(bYHKHHﬁ, a TaK)K€ MCTOAbl HHTCTPHUPOBAHUA OCHOBHBIX
KJIacCOB (DyHKITHIA.

6. CnocoOBI BEISICHEHUS CXOQMMOCTHA HECOOCTBEHHBIX
UHTETPAJIOB

Ilpumepnuie 3a0anusn u 3a0avu
3amanue 1. CocTaBbTe aJrOPUTM PELICHHUS ..... 3aJIa4H.

3apava 2. Beruucnute npezaen no npasuiny Jlonurans

lim arcsin(2x—4)

X—2 X2 _ 4
3aganue 3. ChopmynupyiiTe HEOOXOAUMOE YCIOBHE
IKCcTpeMyMa QYHKIIUU OJIHOM MepeMEeHHOM.

3anaua 4. KakoB reoMeTpru4ecKuii CMbICI
OTIpeIeTICHHOT0 UHTErpaia OT JaHHOW (pyHKIHHU B
JAHHOM WHTEpBaJIC B ICKAPTOBOM CUCTEME KOOPAUHAT?

3aganme 5. [logymaiite, C TOMONIBIO CPEACTB KAKOTO
pasjesia MaTEMAaTUKHA MOYKHO PELIUTD CIIEIYIOLIYIO
3a7a4y.

«JIms1 yOopku cHera Ha ymuIiax ropoja UCIoiIb3yTCs
cHeroyOopouHble MamuHbl. OHU paboOTaOT B TEUCHUE
CBETJIOTO BPEMEHU CYTOK € 6 10 18 yacoB ¢ MOCTOSHHOU
CKOpOCThIO yoopku cHera 400 (M3/u). UsMeHeHune
o0BbeMa CHera, BBINAAIOIETO Ha YIIUIBI TOPO/ia B

ropoJec B TCYCHHUEC CYTOK, MOXKHO OIMUCATh YPABHCHHUEM

ds 2
— =120 -5,

dt re (1) _ 06beM cHera (B M),
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KOMIICTCHIIHU

OneHouHBIE CpEICTBA

BBINABIIETO 3a BpeMs t (B yacax), 0 £r£24. B MoMeHT
Bpemenn | = 0 na ynumax ropoga aexut 1000 m3 cuera.
VCTaHOBHTE COOTBETCTBUE MEXKILY BPEMEHEM t 1

Sir
06”I)€MOM CHEra, JIC)Kallero €Ha yJII/IIIaX ropoaa ( ) . »

CocTaBbTe MaTEMaTUYECKYIO MOJIEIIb ITOU 3a]auu U
pemmute e€.

Ilpumepnvie npakmuyueckue 3a0anus

3aganme 1. Cucremaruzupyite u 0000muTe BCe
KJIFOUYEBBIE MOHSATHUS U IPUEMBI PEILICHUS TUIIOBBIX 33]a4
o teme «lIponsBonHas» u «lIpuMenenne npon3BoIHON
pH uccneaoBannu GyHKIui». Pesynbrar opopmure B
BHUJIE TAOJIUIIBL.

3amaua 2. /[ns permieHus 3a1auun crenante
CXEMAaTUYEeCKUI YepTeX U MOTyyuTe (PyHKINOHAIBHYIO
3aBHCUMOCTbD 110 YKa3aHUIO K 3ajade. Haiaure obmacts
orpezaeneHus 3Tl GYHKIMH 110 CMBICITY 3aJauu.
Brruucnaure 3HaueHus 3To GyHKIIUU TTPU TPEX
pa3IMYHBIX 3HaYEHUsIX aprymenTa. Mccnenyiire
¢byHKIMIO HAa HauOOJIbIIIee U HAUMEHbBIIIEe 3HAYCHHUS.
OTBeThTE Ha BOIIPOC 33/1aUH.

«Ceuenue TOHHENS UMeeT (popMy IPSIMOYTOJIbHUKA,
3aBEpIICHHOro nonykpyrom. [lepumerp ceuenus 18 m.
[Ipu xakoM paauyce NoayKpyra Iionaab CEYCHUs
Oyzet HauboIbIIe?»

O0603HaubTe paguyc MOIyKpyra uepe3 ' U BhIpasuTe
wiomanap S ceueHus kak GyHkiuo ot M1 S =35(r).

3ananue 3. Ha xaxoii BbICOTE I HAJl IEHTPOM KPYTJIOTO
CTOJIa pajuyca a cieayeT MOMECTUTH JIaMITy, YTOObI
OCBEIIECHHOCTb Kpas cTojia Obljia HauOOoJbIIeH?
(CamocTOATENIBHO MPOAHATU3UPOBATD - 3HAHUS, METO/IbI
KaKoro paszjiesia MaTeMaTUKH OTpeOyroTes A
peleHus TaHHOH 3a/1aun).

OIIK-1.2

[Ipumensier meTosl
MOJETUPOBAHUS U
MaTeMaTHU4eCKOIro
aHanmm3a s
pelIeHus 3a1a4 B

TeopeTuyeckue BONPOCHI VISl 3a4€Ta H IK3aMEHOB
1 xypc 3uMHAA ceccus (IK3aMeH)

1. Marpuusl u AeiicTBust Hax HUMH. CBOMCTBA JEHCTBUI
HaJl MAaTPULIAMHU.




Kon WNunukarop OneHouHBIE CpEICTBA
HMHJMKaTOpa JOCTHKECHHUS
KOMITIETEHIIUU
npogeccuonanbHoi | 2. Omnpenenurenu | u Il mopsinkos. Onpenenurenu N
NeSITeIbHOCTU Mnopsiika u ux CBOICTBA.

3. Cucrembl JNHHEHHBIX anreOpanyecKux ypaBHEHUH
(CJIAY) u ux 3anuch B MaTpUYHOM BH/IE.

4. OOpaTHas MaTpHUIla U €€ BBIUUCIICHUE.

5. Pemenusa CJIAY maTpu4HbIM METOJOM.

6. Dopmynsl Kpamepa

7. CkansipHoe TpOM3BEJCHHE JIBYX BEKTOPOB U €ro
CBONCTBA.

8. BekTopHOE€ mNpOM3BEIACHUE [BYX BEKTOPOB H €r0
CBONCTBA.

9. CmemiaHHoe NpPOMU3BEIEHHE TPEX BEKTOPOB M €ro
CBONCTBA.

10. OcHOBHasE  ulesd  AHAIUTUYECKOW  T'E€OMETPHH,
IIPUMEHEHNE BEKTOPHBIX IPOU3BEICHUN.

11. IIpssmast Ha TIIOCKOCTH. PaznnuHble BUABI ypaBHEHUN
IIPSIMOM Ha TIOCKOCTH.

12. Yroa Mexay NpsIMbIMH Ha IIIOCKOCTH. PaccTosiHue oT
TOYKH J0 MPSIMOM Ha TIOCKOCTH.

13. DJIIUIIC U €rO CBOMCTBA.

14. T'uniep6osia u e€ CBOICTBA.

15. Tlapaboma u €€ cBoiiCcTBa.

16. [lmockocTh B mpocTpaHCTBE. PasznmuuHble BHIIBI
YPaBHEHUH IIJIOCKOCTH B IPOCTPAHCTBE.

17. Yroa Mexay INIOCKOCTAMU. PaccTosiHuE OT TOUKH 10
IIJIOCKOCTH.

18. Ilpssmass B mpoctpaHcTBe. PasznuuHble  BUIBI
ypaBHEHUU MPAMOI B IPOCTPAHCTBE.

19. B3aumMHOE pACMOJIOKEHHUE IJIOCKOCTH W IPSIMOU B
MIPOCTPAHCTBE.

20. IloBepxHOCTH BTOPOTO MOPSJIKA.

21. KpuBas B mpoCTpaHCTBE.

22. ©@yukius. Crnocobs! 3aganus. O6nacTh
onpezaeneHusi. OCHOBHbIE 3JIeMEHTapHbIe QYHKINH,
UX CBOWCTBA, rpa(uKu.

23.I1penen gynkuuu B Touke. [lpenen pyHkiyu B
6eckoHeyHOCTH. OTHOCTOPOHHUE MPEJIEIIbI.

24. beCKOHEYHO Malible U OECKOHEYHO OOJIbIINe
¢GyHKLNY, CBSA3b MeX Ay HUMU. CBOHCTBA
0eCKOHEYHO MaJbIX (DYHKIHH.

25. Teopemel 0 ipenenax. Packpeitue
HEOIIPEIEICHHOCTEMN.

26.3aMeyaTeNnbHbIE MPEIEIbI.

27.CpaBHeHHEe OECKOHEYHO MaJIbIX (YHKIIHI.

OKBHUBAJICHTHbIC OECKOHEYHO MAJIbIe (I)yHKI_II/II/I u
OCHOBHBIC TCOPEMBI O HUX. HpI/IMCHCHI/IC K
BBITUCJICHUIO ITPEACIIOB.

28. HenipepbIBHOCTH (PyHKIIMH B TOUKe. TOUKM pa3pbiBa

U MX KJIaCCH(HKAIIUSL.
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29. [IponsBomHas QyHKIIUH, €€ TEOMETPUUCCKUHN U
(duznyecKuil CMbICII.

30. YpaBHEHMS KacaTeabHON U HOPMAIU K KPUBOM.
JuddepeHnnpyeMocTs GYHKITUH B TOUKE.

31.ITpou3BoaHast CyMMBbI, Pa3HOCTH, IIPOU3BEACHUS,
gacTHOTO (DyHKIUH. [Ipon3BOHAS CIIOKHOU U
oOpaTHOMN QyHKIUH.

32. IndpdepeHupoBanrie HEIBHBIX U TapAMETPHUECKU
3aiaHHBIX QyHKIUH. Jlorapugmuueckoe
g depeHInpoBaHue.

33.1Ipon3BOIHBIE BBICIIMX MTOPSAKOB.

34. Iudpdepenunan pynkuuu. ['eomerpuueckuit cmMbIca
muddepennnana. OCHOBHbBIE TEOPEMBI O
muddepeninanax.

35. [Ipumenenne muddepeHiumana K mpruoInKEHHBIM
BBIYHCIICHUSIM.

36. OcHOBHBIE TeOopeMbl UG HepeHInaTLHOTO
ucuncnenus: Pomrs, Jlarpanxa u Komm.

37.1IpaBuiio Jlonmrans.

38. YCoBUS MOHOTOHHOCTH (DYHKITHI. DKCTPEMYMBI
bynkuuii. Heo6xoammoe 1 1oCTaTOYHOE YCIOBHUS
JKCTpeMyMa (DYHKITHH.

39. HanbGonpiee n HanMeHbIIee 3HaueHUs QYHKIIMN Ha
OTpe3Ke.

40. Beimmyknocth rpaduka yHkiuu. Touku meperuoa.
HeoOxoaumoe u J0CTaTOYHOE yCIOBUS TOYEK
neperuoa.

41. AcumnToThl rpaduka QyHKITUH.

1 kypc JieTHss ceccust (IK3aMeH)

42. IlepBooOpasnas. HeonpeneneHHbI MHTETPAI M €ro
cBoiicTBa. Tabmuiia OCHOBHBIX HHTETPAJIOB.

43. OCHOBHBIE  METOIBl  HMHTETPUPOBAHUA:  3aMEHA
IIEPEMEHHON Y MHTEIPUPOBAHUE T10 YaCTSIM.

44. OnpeleseHHbII UHTErpall Kak Mpeesl HHTErpabHOM
CYMMBI, €r0 CBOMCTBA.

45. dopmyna Hetotona — JleiiOHuna. OcCHOBHBIE
CBOMCTBA OINPEACIIEHHOI0 HHTErpaa.

46. BpluncieHne ONpeeNeHHOro HHTerpajga (3ameHa
NepEeMEHHOH,  MHTErpUPOBAHHME  TIO  YacTAM).
WHTerpupoBaHre 4eTHBIX U HEYETHBIX (YHKUUN B
CUMMETPUYHBIX IIpeecIIax.

47. HecoOCTBEHHBIE HHTETPATHI.

48. T'eomeTrpuueckue u  (uznyYecKHe  TPUIOKEHHUS
OIIPEJIEIICHHOI O UHTErpasa.

49. O6nacthb OIpeAeIICHUs OHIL IIpenen,
HenpepbIBHOCTh. CBoOMCTBA (DyHKIIHIA, HEMPEPHIBHBIX
B OTPaHUYEHHON 3aMKHYTOH 001acTH.
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50.

51.

52.

53.

54.
55.
56.
57.
58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

UYacTHble MpPOW3BOJHBIE MEPBOrO MOpPsAKA, HX
F€OMETPUUECKOE UCTOIKOBAHHUE.

YacTHble TPOU3BOAHBIE BHICIINX OPSIKOB.
JuddepenurpyeMocTs ¥ TOJHBIA auddepeHanat
¢yukuuu.  MHBapuaHTHOCTH  (OPMBI  IOJIHOTO
muddepeHnuana.

[Ipumenenue TTOJTHOTO muddepenimana K
NpUOIKEHHBIM  BeruucieHusM. Juddepenimans
BBICIIIUX MOPSIIKOB.

[IpousBomHass  CIOXKHOM  (PYHKIUH. [Tonnas
IIPOU3BOJIHAS.

JuddepenurpoBanrie HeIBHON (YHKITHH.
KacaTenbHas na0ckocTh U1 HOpMaJb K MOBEPXHOCTH.
DKCTpeMyM byHKIIIN IBYX MEPEMEHHBIX.
HeobOxoaumoe 1 1ocTaTOYHOE YCIIOBUE IKCTPEMYyMa.
Haubonbiiee u HauMmeHblee 3HaueHUs (QYHKIUU B
3aMKHYTO# 00JacTH.

Huddepenunanbabie YpaBHEHUS: OCHOBHBIE
MOHSTHSL. 3amaun, MIPUBOISIINE K
muddepeHInanTbHBIM YPaBHEHUSIM.

Teopema  cCymiecTBOBaHHMSI U €IUHCTBEHHOCTH
pemenus quddepeHInanTbHOro ypaBHEHUSI.
VYpaBHEeHHUs ¢ pa3aeNAIOIIUMUCS IEPEMEHHBIMH.
Onnoponnsie muddepeHnranbabie  ypaBHeHHS |
MOPsIKA.

JIuneitnbple ypaBHeHHs. YpaBHEeHUS bepHyn.
VYpaBHeHue B MOIHBIX AuddepeHIanax.
Huddepennnanbible ypaBHEHUS BHICIINX MTOPSIKOB:
OCHOBHBIE TTOHSTHSI.

YpaBHEeHMsI, TOMYCKAIONINE TOHWKEHHE MOPSIIKA.
Jluneitnsle quddepeHnnanbHble ypaBHEHUS BBICIIUX
nopsinkoB. UuterpupoBanue JIOJY ¢ noctosHHbIMU
ko3 purmeHTaMu.

Jluneitnsle Heognopoausie Y. Crpykrypa obiero
pemenus JIH/Y.

Meroa BapHaliii TPOU3BOJIBHBIX TOCTOSIHHBIX.
WHurerpupoBanue JIHAY c [IOCTOSIHHBIMH
k03 puLmeHTaMu M MpaBOil YacThIO CHELUATBHOTO
BUJIA.

Cuctemsl auddepeHmanbHbIX ypaBHeHuil. Teopema
CYILLIECTBOBAHUS U €IMHCTBEHHOCTHU penieHus. Meton
UCKJIIOYEHHs JUIsl PEUIEHUS] HOPMAJIbHBIX CHUCTEM
mddepeHnanbHbIX ypaBHEHUH.

2 Kypc 3uMHsIsI ceccusi (9K3aMeH)

OneMEeHTHI KOMOWHATOPUKHU: IIEPECTAHOBKH,
pa3MelIeHMs], COUETaHusl.

OCHOBHBIE  TIOHATUS  TEOPUU  BEPOSITHOCTEM:
UCTIBITAaHUE, COOBITHE, BEPOSTHOCTH COOBITHUS.
JleiicTBust Hast COOBITHSIMU. AJireOpa COOBITHIA.
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75.
76.
77.
78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

TeopeMsl CI10KEHUs U YMHOKEHUS BEPOSITHOCTEH.
BeposiTHOCTB TOSIBIICHUST XOTSI OB OJTHOTO COOBITHSL.
dopmyna moaHOH BeposiTHOCTH U hopmyiia baiteca.
Cxema bepnymin, dbopmyita bepnyinu,
HaWBEPOSITHEUIIIEE YMCIIO TOSBICHUNM COOBITHS A B
cxeme bepryium.

[Ipubnmxennsie popMyisl B cxeme bepnymnnu.
JluckpetHas ciyvaiiHas BeJIWYMHA M CIIOCOOBI €€
3amanus. OyHKIUS pacipeneaeHusl.
MareMaTtnueckoe 0KHMIaHUE JUCKPETHOM CIly4alHON
BEJINYMHBI U €0 CBOWCTBA.

Jucnepcust TUCKPETHOM Cily4allHOM BEIWYMHBI U €€
cBoricTBa. CpellHee KBaApaTUYECKOE OTKIOHEHHE.
HenpeppiBHast ciywaiiHas BenmuuHa. (CBolicTBa
(GYHKIIMH pacnpeesieHusl.

[I10THOCTE BEPOSITHOCTH HENPEPBIBHOM CIy4alHON
BEJINYUHBI U €€ CBOWCTBA.

Yucnossle XapaKTePUCTUKHU HENPEPBIBHBIX
CIIy4ailHbIX BEJINYMH.

PaBHOMepHBIN u MOKa3aTeJIbHbII 3aKOHBI
pacrpenesIeHus] HENPEPBIBHBIX CIIyYalHBIX BEJIHYMH.
HopManbHblii 3aKOH pacnpeiesieHus U €ro CBOMCTBA

Ilpumepnuvle npakmuyeckue 3a0anus 01 IK3AMEHO8 U

3auema:

1. Pemmute MatpuuHoe ypaBHeHue X+3(A-B)=4C, raoe

ot ) Y (5 )

2. PeluTh cUCTEMBI JIMHEHHBIX anre6panquKHX

ypaBHeHuii o Gpopmynam Kpamepa, MaTpuaHbIM
MeToJIoM, MeTosioM [aycca:

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

3. JlaHbI KOOPAMHATHI BEPIINH MHUPAMU/IbI ARAA,
A(536), A(2:21), A(-10;1), A,(—46;-3).
Haittu: 1) nnuny pebpa AiA?; 2) yros Mexmy
pebpamu Ak y AA




Kon WNunukarop OneHouHBIE CpEICTBA
WHOUKATOpa JOCTHKEHU S
KOMIICTCHIIHU

3) yroa Mexay pebpom 4% urpansio AR 4)

IJIOIIAIb IPAHU AiA?AS; 5) o0bemM nupamubl.

4. B tpeyronsHuke ¢ BepumHamu A(2,1), B(5,3), C(-
6,5) HaliTU ITMHY BBICOTHI U3 BEPIIMHBI A.

5. Hamnmcarp kaHOHUYECKHE U TapaMETPUUECKHE
YpaBHEHUS MPAMO, IPOXOAANIEH YEPE3 TOUKH
M(2,1,-1) u K(3,3,-1).

6. CocraBuUTh ypaBHEHHE IUIOCKOCTH, TIPOXOISIICH
yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jloxa3aTp, 4TO MpsIMbIE MapaliesIbHbIL:

X+y—-z=0
Xx+2 y-1 z
1, X—y-52-8=0

8. Beruncnure npenenst:

4 .
a) lim 1+4>2< X - 6) lim 3X arcsmzx . B)
x—o X + 3X° + 2X x>0 COS X — COS” X

. J2x-1-5
lim—————-

x—3 x_3

9. Haitnure % Uit QyHKIWN: a) V= M 0)
X

X =ctg2t,
y = In(sin 2t).

10. Borancomurs: (1),

111. Haiiti HeonpeAeIEHHBI HHTErpal: a)
Isin 3x-cos 5xdx, 0) [ 1-cosx . B) j(2x+5)-exdx.
(x—sinx)*

V20
" xdx
12. BI4ucIuTh onpeaeaeHHbI HHTETpal .[

2 \/x2+5l

13. Haititu muomaap (Gurypbl, OrpaHu4eHHON

2
nuHuAMu: X =4, Yy =4x.

14. Haiitu 1 mocTpouTs 006JacTh onpeaeneHus GyHKIUU

u=y9-x"-y* +(x-y)°

15. Haititu monsbeiil  muddepeHuman  QyHKIUH:

z=x>Iny —sin2xy.
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16. Haiitn dYacTHbIC TPOHM3BOIHBIC IEPBOTO MOPSIIKA

dyrkumn: Z =5x%y° +In(x + 4y).

17. Hanucatp ypaBHEHUE KacaTeIbHOU MJIOCKOCTH U

HOPMAaJIH K IOBEPXHOCTH Z =+/X>+Yy® B Touke (3,4,
5).

18. Pemmmre 3agauy Komm: ycos? xdy = (y2 +1)dx,
y(0)=0.

19. Haiigute obmee penienue qudHepeHIInaTLHOTO
ypaBHeHust  y'' +y' = e?*,

20. Pemuth ogHOpOAHYIO cucTteMy auddepeHnnanbHbIX
YPAaBHEHUN:

x'=6x—y,
Yy =x+4y.

21.Ilpu  nmocraBke ¢ 3aBoga Ha Oazy 1000
paIrONIPUEMHUKOB, Y 55 BBIIIM U3 CTPOs JiaMmibl. Halitu
BEPOATHOCTH TOT'0, YTO B3AThIN HayAauy IPUEMHUK Oy1eT
UCIIPABHbIM.

22. IlpuHumaeM BEpOsSTHOCTU POXKACHUS MalIburKa U

JI€BOYKU paBHBIMU. HaliTH BEpOsTHOCTH TOTO, UTO Cpen
10 HOBOPOXKIEHHBIX 6 OKAXKYTCSI MAJIbUUKAMH.

23. JlaH 3aKOH pacIpeieleHHus TUCKPETHON CIIy4aiiHOM
BEJINYUHBI:

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

p: 101/02]03]02]|0.2

BBIUUCIIUTH €€ MAaTCMAaTUYCCKOC OKHJAHUC, NTUCIICPCUTO
" CPEAHECC KBAAPATHUICCKOC OTKIIOHCHHUC.

24. Jlana ¢yHKIMS pacnpeaeneHust HenpepbIBHON
CIIy4allHOM BEIUYMHBI X

0 npu x<0
0,25x3(x+3) npu O<=x<=1

F(X): 1 npu x>1
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Haiitu miotHocTh pacnpenenenus f(X), moctpouts ee
rpaduK, BEpOSITHOCTD MOMAAaHUs B 3aJaHHBIA HHTEPBAJ

[0,5; 2], Mx, Dx, Ox.

Ilpumepniuie npuknaonsie 3a0auu u 3a0aHUA
3angaua 1. [IpoBepuTs, JexKaT JU TOUYKU A(l; 0 1),

B(4,4:6) C(22:3) ,; DO0;14,17) } oo

IIJIOCKOCTH.

3anaua 2. [Ipu mocTpoeHNUH BUCSYETO MOCTA Yepe3
PEUKyY «Tuxasp ¥ BLIACHEHUU HAaACKHOCTHU COOPYIKCHMU,
CTYAEHTBI CTPOMOTPSIIa CTOJIKHYJIUCH C PEIIEHUEM
CIeayrouien 3a1a4u:

Tpoc, moiBENIEHHBIN 3a 1Ba KOHIIA HA OJIMHAKOBOM
BBICOTE, UMeeT GopMy IyrH mapadosbl. PaccTosiHue
MEXIy TOYKaMHU KperuieHus paBHo 24 M. ['myOuna
nporuda Tpoca Ha pacCTOSHUU 3 M OT TOYKU KpEIUICHUS
paBHa 40 cm. OnpenenuTs TIyOHHY ITporuda Tpoca
nocepeIiHe MeX1y KperIeHUsIMHU.

3angaua 3. Haiitu paGoty cuiibl F= (1; 2, 5)
ANEKTPOCTATUYECKOTO MOJIS, 110 IePEMEIICHUIO

OJICKTPHUYCCKOI'O 3apsaa U3 TOYKHU Ml - (O’ 4’ 2) B

TOUKY M, =(47; 4).

lim X—C0SX
3ananue 4. [lokaxxurte, 4TO Ipeaesn *>* X+CoSX He
MO3KET OBITh BBIUUCIIEH 10 npaBuity Jlonutansa. Haiinute

OTOT IpeaeiI Apyrum cIoco0oM.

3apanue S. 3aBUCUMOCTD ITyTH OT BPEMEHU TIPU
NPSIMOJIMHETHOM JBM>KEHUU TOUKH 33a€TCs

YpaBHEHHEM S = %t3 +2t° -3, rne S-nyTtbBM, a t

BpeMs B C. BelunciuTe ee CKopocTh M YCKOPEHHUE B
MOMEHT BpeMeHH t =4cC.

3anaua 6. K rpaduxy pynxuun 7 ()=3-2" 5 ero Toure

|.-_1

¢ abcruccoii *t ~ *mpoBeeHa KacarenbHas. Haiitu




Kon WNunukarop OneHouHBIE CpEICTBA
WHOUKATOpa JOCTHKEHU S
KOMIICTCHIIHU

IUIOIA/Ib TPEYTOJIbHUKA, 00pa30BaHHOIO KacaTeIbHOM U
OTpe3KaMM, OTCEKaEMbIMHU €10 Ha OCSAX KOOPJIMHAT.

3agaua 7. B napke artpakiumonoB ropoga N onux u3
OTPE3KOB TPACKTOPUU JABUKEHUS 110€3/1a B
«AMEpPHUKAHCKUX TOpKax» MPEeACTaBIIET COO0M

s(t) = Asin(wt + ¢,)

CHHYCOUY: ,Tne A, po u @ —

HN3BCCTHBIC YHCJIA.

OmnpenenuTh yroj HaKJIOHA K TOPU3OHTY MTOCETUTEIIS
aTTpaKIuoOHa 21 B MOMCHT BPpECMCHHU tl €ro ABUXXCHHUA 110
3TOMY OTpE3KY.

0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON AaTTecTallUU, MOKa3aTeJM M KPUTEPHH
OlleHMBAHMUS:

[IpomexyTounast arrecranus IO AUCUUILIMHE «MaTemMaTHKa» BKIIOYAET TEOPETHUECKUE
BOIPOCHI, MO3BOJISIOIINE OLICHUTh YPOBEHb YCBOEHUS 00YyYaIOIIMMUCS 3HAHUM, U TPAKTHUECKUE
3aJlaHusl, BBISBIISIOIINE CTENeHb COPMUPOBAHHOCTA YMEHHI U BIIaJICHUH, MPOBOIUTCS B hopMme
9K3aMEHa.

DK3aMeH 110 I[aHHOI\/'I JUCHUILIMHE ITPOBOJUTCA B YCTHOﬁ (bopMe 110 5K3aMCHALIlMOHHBIM 6I/IJ'ICT3M,
Ka)KI[BIfI M3 KOTOPBIX BKIIHOYACT 2 TCOPETHYCCKUX BOIIPOCA U ABA IMPAKTUYCCKUX 3adaHUs.

Iloka3arenu n KPUTCPHUHU OLICHUBAHUA JK3aMeEHaA:

— Ha OLICHKY «OTJIHIHO» — O6yanOIHHI>'IC$I ACMOHCTPHUPYCT BBICOKU YPOBCHb
C(l)OpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁ, BCCCTOPOHHCEC, CHUCTCMATHYCCKOC U FJ'IY6OKOC 3HAaHHUC
y‘le6HOFO MaTcpHraia, CBO60,Z[HO BBIIIOJHACT IIPAKTHUYCCKUC 3aaHuA, CBO6OI[HO ONepupyceT
S3HAHUSAMU, YMCHUSAMU, IIPUMCHACT UX B CUTYyallUAX MMOBBIIIEHHOHN CJIOKHOCTH.

— Ha OLIEHKY «XOPOII0» — 00yYaroIUiCs JeMOHCTPUPYET CPEJHUNA YPOBEHb C(POPMUPOBAHHOCTH
KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JIOITyCKAIOTCSl HE3HAYUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyAHEHUs NIPU aHAIUTHYECKHUX ONEPALUAX, NEPEHOCE 3HAHWM M yMEHHMH Ha
HOBBIE, HECTAHJAPTHBIE CUTYAIUH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEIbHO» — OOYYalOUIUIiCs JAEMOHCTPUPYET MOPOTOBBIH YPOBEHb
c(OPMHPOBAHHOCTU KOMIETEHIUI: B X0/1€ KOHTPOJIBHBIX MEPONPUATHIA JOMYCKAIOTCS OIIUOKH,
MPOSIBJISIETCS. OTCYTCTBHE OTJENIbHBIX 3HAHWN, YMEHMH, HABBIKOB, OOYYaIOIIMICS HCIIBITHIBAET
3HAYUTENIbHbBIC 3aTPYAHEHUS NPU ONEPUPOBAHNUU 3HAHUSMH M YMEHHSIMHM IPU UX MEPEeHOCE Ha
HOBBIE CUTYALIHH.



— Ha OILICHKY «HEY10BJIETBOPUTEIbHO»— 00yUaromuics IeMOHCTpUpPYET 3HaHus He 6onee 20%
TEOPETUYECKOTO MaTepHaia, JOMyCKaeT CYIIeCTBEHHbIC OIIMOKH, HE MOXKET IMIOKa3aTh
MHTEIJUICKTyalIbHbIe HABBIKU PEIICHHUS MPOCTHIX 33/1a4 WIIM HE MOXKET ITOKa3aTh 3HAHUA JaXKe Ha
YPOBHE BOCTIPOU3BENICHHS U OOBSICHEHHS HH(POPMAIIHH.



