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1 Ieain ocBOeHMs JUCHUIINHBI (MOTYJIs)

Lenpto QUCUUIUIMHBI SIBISIETCSI OBJIA/ICHUE CTYIEHTaMH HEOOXOAMMBIM M JJOCTATOYHBIM
ypoBHEM 00111enpodheccuoHaTbHBIX KOMIIETEHIIUNA B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO
o HarpasieHuto noaArotoBku 13.03.02 DnexkTposHepreruka u 3neKTpoTexHuka. Kpome Toro,
MpernojjaBaHue MaTeMaTHKU B By3aX UMEET LEJIbI0 BHIPAOOTKY Y CTYJI€HTOB YMEHHUS MPOBOJIUTH
MaTeMaTHYeCKUl aHalu3 NPUKIAJHBIX (MH)KEHEPHBIX 3a/ad) U OBJAJIEHHE OCHOBHBIMU
MaTeMaTHYE€CKUMHU METOJaMU UCCIIEIOBAHUS U PEIICHUs TaKUX 3a7a4

Hacrosmas mporpammMa oTpakaeT HOBBIE TpeOOBaHMS, TMPEABSIBISIEMbIE K
MaTeMaTH4eCKOMY OO0pa30BaHUIO COBPEMEHHBIX CTyAeHTOB. Ee xapakTepuszyer npukiIagHas
HaNpaBJIEHHOCTh M OpHUEHTAlMs Ha OOydYeHHE CTYJCHTOB HCMOJb30BAaHHIO MaTEeMaTHUYECKHX
METO/I0OB IIPY PEUICHUH MTPUKIIAIHBIX 3a/1a4.

3aza4u U3y4eHus: TUCUUIUIUHBI

* pa3BUTHE JOTUYECKOTO U AITOPUTMUYECKOTO MBIIICHUS;

* OBJIJICHNE OCHOBHBIMHM METOJaMU UCCIEI0BaHUS U PELLICHNUS MaTEMAaTUYECKHX 3a/1a4;

* OBJIQJICHUE OCHOBHBIMHU YHUCJEHHBIMHM METOJAAaMU MATE€MaTUKH U HUX MPOCTEHIIUMHU
peanuzanusiMu Ha OBM;

* hopMHpOBaHUE HABBIKOB PabOTHI C MPUKIATHBIMU TporpaMMamMu DBM mo o6paboTke
SKCIEPUMEHTAJIbHBIX JaHHBIX;

* BBIPAOOTKY YMEHHS CAaMOCTOSITENIFHO PACIINPATh MATEMAaTUIECKUE 3HAHUS H IPOBOJAUTD
MaTeMaTH4YeCKU aHaTu3 MPUKIAAHBIX (MH)KEHEPHBIX 3a71a4)

2 MecTo THCHUIUIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe1bHOI MPOrpaMMbl

Hucuunnuaa Marematuka BXOJUT B 00sS3aTeNbHYIO YacTh y4yeOHOro IUTaHa
00pazoBaTeNbHON IPOTPAMMEI.

Jis  u3ydeHHs ~ JUCIMIUTMHBI ~ HEOOXOMWUMBI  3HAHUS  (YMEHHUs,  BIIQJICHUSN),
c(hOopMHUpOBaAHHBIE B PE3yJIbTaTE H3YUCHUS TUCIUTUINH/ IPAKTHK:

HucuumnuHa «Maremaruka» BXOAUT B 0a30Byr uacTh Onoka 1 oOpasoBarenbHOMN
MIPOTPAMMBL.

WN3yuenne aucUMIUIMHBI — 0a3upyercs Ha  3HAHUSAX, YMEHHAX ©  HaBBIKAX,
c(OpPMHPOBAHHBIX B PE3yJbTaTe IMOJYYCHHS CPEIHEero (IOJIHOTo) o0miero oOpa3oBaHus U, B
NIEPBYIO OUePeIb, HU3YUCHUS TUCIIHIUTHH «TCOMETPHS», «aareopay.

3HaHus (YMEHHMs, BJIAJICHUSI), IOJyUYEHHbIE NPU W3YYEHUU JAHHOM IUCLUMIUIMHBI OyayT
HEOOXOIUMBI JJIs1 U3yUEHUS TUCHUIINH/TIPAKTUK:

HaueprarenbHas reomeTpus 1 KOMIIbIOTEpHAs rpadurka

Dusuka

Xumust

Teoperndeckast MexaHuKa

Anrebpa JIOTUKH U OCHOBBI JUCKPETHOM TEXHUKH

[Ipuknannas MexaHuka

[TonroToBka K mpoueaype 3aliuThl U 3aLIUTa BbITY CKHOW KBaIM( UKAallHOHHOU paboOThI

3 KomneTeHnuu ody4yamwiierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHHS

JAUCHMILIMHBI (MOYJIs1) M IVTAHMPYyeMble Pe3yJabTaThl 00y4eHusl

B pesynbrare ocBoeHUS TUCHUILUIUHBI (MOys) «MaTemaTtukay 00y4daroIuics JOKEeH
0051a/1aTh CIeIYIOMUMU KOMIIETCHIUSIMU:

Ko unaukatopa NHaukaTtop 10CTHKEHHS] KOMIICTCHITUN

OIIK-3 Crioco6eH NpUMEHATh COOTBETCTBYIOIIUM (pU3UKO-MaTeMaTHYECKH i anmapar,




METO/Ibl aHAJIM3a U MOJICJIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIIBHOTO UCCIIEI0BAHNUS ITPU
pemtenny npodhecCHoHaIbLHBIX 3a0a4

OIIK-3.1 Hcnonp3yeT MeTOJbl aHaiu3a M MOJACIUPOBAHUS [PU  PELICHUU
npodeccuoHambHBIX  3a7a4, MOJEIMPOBAHMM U  NPOEKTUPOBAHUU
HYHEPrOCUCTEM

OIIK-3.2 CnocobeH NpUMEHATh COOTBETCTBYIOLIMM  (PU3MKO-MaTeMaTUYECKUI

annapaT HpI/I TeOpeTI/I‘—IeCKOM nu 3KCHepI/IMeHTaJ'IBHOM HUCCJICOJOBAHNU B
pENIEHNH 337144 DHEPTOCOEPEKEHS




4. CTpykKTypa, 00bEM H coep:kaHue TUCIUILTHHBI (MOTYJIs1)
OO0mast Tpy10eMKOCTh TUCIMILIUHBI cocTaBisieT 15 3aueTHbix exwnun 540 akaja. 4yacoB, B TOM
qucie:

— KOHTaKTHas pabota — 38,8 akaj. 4acos:

— ayauTopHas — 32 akajl. 9acoB;

— BHeayautopHas — 6,8 aka. yacon

— caMocCTosATebHas paboTa — 479,9 aka1. 4acos;
— MOATOTOBKA K 3Kk3aMeny — 21,3 akaj. gaca

dopMa aTTeCTALMH - 3a4€T C OLICHKOM, YK3aMEH
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1. JIuneiinas anrebpa




1.1 Matpuiisl Hx

CBOMCTBA. JIunelinbie
omnepalyyd ¢ MarpUlaMH.
TpaHcrioHUpOBaHHAs

Marpuna. Onpenenurenu u
UX cBoiicTBa. Brrumcienue
onpenenureneld 2-ro u 3-ro
nopsinka. PaHr matpuiisl

TousTHe MHHOpA u
anreOpanyecKoro
JIONOJHeHHs. Brraucienue
OTIpeeTUTes
pasnokeHneM o
HOJTOTOBKA K
9JIeMEHTaM  CTPOKM  WJIH
HIPaKTHYECKUM
cTonbua. Brruncnenue
onpeaeauTenei SATATHAM:
peat pabota ¢
MIPOM3BOJILHOTO  TOPSAKA
9JIEKTPOHHBIMHU
METOZIOM  SKBHBAJICHTHBIX
N y4eOHHKaMH;
npeodpaszoBanuii OOparTHas
MATOMILA CreTembt pabota ¢ MHKPOKOHTPOJIbHBIE
pHn . KOHCIIEKTOM; pabotsl (MK) OIIK-3.1
JTMHEHHBIX YpaBHEHH.
pabota ¢ nposepka M/13
COBMECTHBIE U 0,5 20
00pa30BaTEIBHBIM 3ammTa /13 OIIK-3.2
HECOBMECTHEIE,
. nopraioM MI'TY; [ TectupoBanue Ha
ornpenenéHHbIe u N
N MTOJITOTOBKA H caifre i-exam
HeOIlpeeIEHHBIE,
BBITIOJTHEHHUE
OJTHOPOIHBIE u
HEOJHOPOIHBIE  CHUCTEMBI MHKPOKOHTPOIH
HOp . oif pabdots! (MK);
JTMHEHAHBIX YpaBHEHHH.
BBITIOJTHEHUE U
IIpaBuno Kpamepa
MTOJITOTOBKA K
pe-LeHus CHCTEM
. . 3anmre MJ13
JMHEA-HBIX YpaBHEHHI.
Mar-pudHbIi croco0
peleHus cucTeM
JMHENHBIX YPaBHEHHH.
OKBHUBaJICHTHBIC
npeoOpa3oBaHuss ~ MaTpHIL
cucrembl. Meton TI'aycca
peleHus cucTeM
JMHENHBIX YpaBHEHHH
TIPOU3BOJIBHOM
Pa3MEPHOCTH.
DyHIaMeHTaTbHas
CHUCTEMA PELICHUI.
HUrtoro o pazneny 0,5 20

2. DIIEMEHTHI
aJIreopsl

BEKTOPHOU




2.1 Cucrembl KOOPIMHAT|
Ha TPsAMOM, Ha IUIOCKOCTH
u B MIPOCTPAHCTBE.
BexTopsr. JIunelinbie

OllepalMy HaJ[ BEKTOPaMH. MOJITOTOBKA K
Ipoekuuu BeKTOpa Ha OCh. MPAKTHYECKAM
Hanpasstroniie Ko-CHHYCHI 3aHATHSIM:
BeKkTopa. JlnmuHa BekTopa. pabota c
CkanspHoe TNpOU3BEICHUE 3IEKTPOHHBIMHU
BEKTOPOB U €ro CBOICTBa. yIeOHUKAMH, MK
VYcnoBue OpTOrOHANBHOCTH pabora ¢ nposepxa I3 OIK-3.1
BEKTOpPOB. MexaHnudeckuit KOHCIIEKTOM; POBEp
0,5 20 3ammTa MJ3
CMBICTT CKaJISIPHOTO pabora ¢ OIIK-3.2
TECTUPOBaHHUE Ha
npousBeneHus. BekropHoe 00pa3zoBaTeIbHBIM o
cauTte I-exXxam
TPOU3BEJICHNE BEKTOPOB U noprasiom MI'TY;
ero cBoiicTBa. YcioBue MIOArOTOBKA U
KOJUTMHEAPHOCTH BEKTOPOB. BeinonHeHue MK
CMmenaHHOe NPOU3BEACHUE BBIIIOJIHEHUE U
BEKTOPOB. MIOJITOTOBKA K
T'eometpuyeckuii CMBICTI 3anmre 1UJ13
onpeaenureneil 2-ro u 3-ro
TopsiIKa. IIpunoxenne
BEKTOPHOTO U CMEIIaHHOTO
MIPOU3BENICHUS
HUroro mo pazgeny 0,5 20
3. AHanuTHYecKast TeOMEeTPHs
MTOJITOTOBKA K
3.1 VYpaBHeHHE JMHHM Ha MIPAKTHYECKAM
IIJIOCKOCTH. Paznuunbie 3aHATHSIM:
(OpMEI ypaBHEHHH MPIMON pabota c
Ha  IUIOCKOCTH. VYo JJIEKTPOHHBIMHA
MEXITY TPSMBIMH. yIeOHUKaMH, MK
VpaBHEHME MUIOCKOCTH B paboTa ¢ nposepka I3 OIIK-3.1
mpocTpaHcTBe. PaccrosiHue KOHCIIEKTOM; POBED
0,5 21,6 3ammra NJI3
OT TOYKH JIO0 TUIOCKOCTH. pabora ¢ OIIK-3.2
TECTUPOBaHUE HA
IIpssMast B mpOCTpaHCTBE. 00pa3oBaTEeIbHBIM e
caifre i-exam
B3aumnoe pacrnosnoxeHue nopranom MI'TY;
NpSIMBIX M TUIOCKOCTEH B MTOJITOTOBKA U
MIPOCTPAHCTBE. Oobume BoinosiHeHne MK;
YpaBHEHHUSI TPSMO#A. BBINIOJIHEHHUE U
Tepexoa K KAHOHUYECKUM. MOJITOTOBKA K
3ammTe MJ3
HTtoro 1o pazaeny 0,5 21,6
4. KpuBble W TOBEPXHOCTH
BTOPOr'0 NOPsIAKa
HOJTOTOBKA K
4.1 Kpusble 2-ro mopsiaka: A
MIPAKTHYECKUM
JJIIUIIC, runepoOona,
3aHATHSM:
napabona.  TexHuveckue
pabota ¢
TIPUIIOKEHHS
TEOMETPHYECKUX CBOWCTB PNICKTPOHHBIMH
y4eOHUKAMH; OIK-3.1
KPUBBIX. VpaBuenue
pabota ¢ npoBepka M/13
TIOBCPXHOCTH B 0.5 22 KOHCIIEKTOM; 3ammTa M/(3 OJIK-3.2
MPOCTPAHCTRBE, ’ )
pabota ¢
HWIAHIPUYIECKIEe
HOBEPXHOCTH Cdepa 00pa30BaTEIBHBIM
) ’ nopraiom MI'TY;
KOHYC, SJUTUIICOU T,
BBINIOJTHEHHUE U
THIIEPOOIION T,
MIOJITOTOBKA K
1apaboIONIbI

3anmre 1MJ13




Hrtoro no pazneny 0,5 | | 22 |
5. [MocnenoBaTeNbHOCTH:
BBEICHHNEC B MAaTeMaTHYECKHH
aHam3
5.1 MuoxectBa, Bepxuue
u HIDKHHE rpaHu
MHOECTB.
IlocnenoBaTenbHOCTD.
IIpenen
MOCJIeI0BATEILHOCTH.
CgoiicTBa CXOJIS LM XCST
N MOJIrOTOBKA K

HOCIIEZI0BATEILHOCTEH.

HPaKTHYECKUM
OrpaHuYeHHBIC

3aHATHSM:
II0CJIEeI0BATEILHOCTH.
pabota ¢

beckoneuno  manele u

9JIEKTPOHHBIMHU
0ECKOHEYHO Oospime
[10CJIe0BATEIbHOCTH yuconuKam;

A : paﬁQTa c OIIK-3.1
Hucno «e». IIpenen KOHCHICKTOM: MK
(hyHKIHH. 1105 22 ’ nposepka 13

. pabora ¢ OIIK-3.2
Heonpenenénurie 3ammra 1/13
00pa30BaTEIBHBIM
BBIPAYKEHUSL. OcHOBHEBIE
noprasiom MI'TY;
METObI PacKpBITUS
i N MIOJITOTOBKA
HEOIpeneIEHHOCTEH.
BbIOJIHEHHE MK
3aMeyarenbpHbIE  MTPEeNIelTbL.
BBINIOJTHEHUE U
beckoneuno  manele
MIOJITOTOBKA K
0ECKOHEYHO Oounprme
3anmre MJ13
¢yakuun. WX cpaBHeHHe.
HemnpepriBHOCTE  pyHKIIHI
B TOYKE M Ha OTpE3Ke.
Krnaccudukanms TOYEK
paspsbiBa. OcHOBHEIE
TEOPEMBI O HEIPEPBIBHBIX
Ha OTpe3Kke QYHKIHIX.
HWroro no paznemny 0,5 22
6. DieMeHTH! BBICIIEH anTeOpEL
KomrmekcHble yncia
MTOJITOTOBKA K
6.1 KomruieKCHbIC 4uclia U MPAKTHYECKAM
JCHCTBUSI c HHUMH. 3aHATHSIM:
N3zo6paxeHue pabora ¢
KOMIUICKCHOTO 4YHClia Ha 3EKTPOHHBIMHU
miockocTd.  Monyne  u y4eOHUKaMH; OIIK-3.1
apryMeHT  KOMILJIEKCHOTO pabota ¢ nposepka N3
1|05 22
yucna.  AnreOpandeckas, KOHCIICKTOM,; 3ammTa /(3 OIIK-3.2
TPUTOHOMETPHYECKAs u pabora ¢
noka3aresbHas hopma 00pa3oBaTEILHBIM
KOMILJIEKCHOTO Yyyucia. noprasiom MI'TY;
Crenenb u KOpEHb BBITIOJTHEHUE U
KOMIIJIEKCHOTO YHCIIa. HOJTOTOBKA K
3ammte MJ3
HWroro no pazueny 0,5 22

7. DnemMeHThl (YHKIHOHAIBHOTO
aHanm3a. JuddepenunansHoe
HUCYKCICHHE (QYHKUUM  OIHOH
TepeMeHHON




7.1 DneMeHTHl TeOpuH

GbyHKIMI "
(YHKIMOHAIEHOTO
aHaJIn3a. IIpoussoHas
dyHKIIH u
TG depeHIa.
T'eomeTpuyeckuii  cMbICH
TIPOU3BOAHON u
muddepeHirana.
Jduddepenupyemocts
¢y B Touke. CBs3b,
HOATOTOBKA K
MEX Ty
TUGPEPEHIIUPYEMOCTh | MPAKTHACCKHIM
P Py 3aHATHSM:
HETPEPHIBHOCTEIO.
pabota ¢
OcCHOBHBIE MpaBuia
TG GepeHIIMPOBaHIS PICKTPOHHBIMH
: . y4eOHUKAMU; nposepka N3 OIIK-3.1
IIpousBonnas CIIOKHOM
pabota ¢ 3aumra N/13
¢ynak-umu.  TIpoussoanbie| 1 26
KOHCITEKTOM; tectupoBanue Ha [QOIIK-3.2
OCHOBHBIX  3JIEMEHTapHBIX N
N pabora ¢ caiiTe 1-exam
¢ynkumii.  [IpousBomHas
byHKLH N 00pa30BaTEIbHBIM
’ nopraiom MI'TY;
rapaMeTpUIECKH.
BBINIOJTHEHUE U
IIpousBonnas HESIBHO
3aJaHHON dyHKIIIH TI0ATOTOBKA K
’ 3anmre N/13
Jlorapudmuueckoe
UG hepeHIIpoBaHue.
VpaBHeHUs KacaTenpHOU U
HopMaimu. Teopemsr depma,
Ponns, Jlarpamxka, Komm.
IIpaBuio JlonuTans
PaCKPBITHS
HEOIIpeIeIEHHOCTEH.
IIpumenenue B
TIpUOTIKEHHBIX
BBIYHCIICHUSX.
Hroro mo pazgery 26
8. [Ipumenenwne
¢ hepeHInaTEHOTO
HCUUCIICHHS JUISL
MPUOIKCHHBIX BBIYUCICHUN U
HCCIEeN0BaHNS (DYHKIINH
8.1 [pubnuxEénnoe MOATOTOBKA K
BBIYUCIICHHE C TIOMOIIBIO MIPAKTHYECKUM
middepennmana. Ycnosus 3aHATHAM:
MOHOTOHHOCTH  (DYHKITHH. pabora ¢
JIOKaNBHBIA ~ IKCTPEMYM. JNEKTPOHHBIMU
HauGosnbee u y4eOHHUKaMH; MK
HaVMEHbIIee 3HAYCHUS pabora ¢ OIK-3.1
GyHKIMM  Ha  OTpe3ke KOHCIICKTOM; nposepia I3
BBIMYKI0CTh  PYHKIIUH 14 1 222 abora ¢ ’ saumra MJ13 OIIK-3.2
yK yH P TECTUPOBaHUE Ha ’
TOYKH neperuoa. 00pa30BaTEIBHBIM Lo
cauTte I-eXxam
BeprukanbHble acHMITOTHI noptrasiom MI'TY;
rpaguka (dyHKIUH. BBITIOJTHEHUE U
HaxnonHble ~ acCUMOTOTBL IIOJITOTOBKA K
O6mas cxeMa 3ammTe MJ3
nccienoBaHus (QYHKIMU U IIOJITOTOBKA
MOCTPOCHHE TPaPHUKOB. BeimonHeHne MK
Hroro no pazneny 22,2
9. OyHKINN HECKOJIBKUX|

TICPEMCHHBIX.




9.1 [TIlomsrme QyHKIMHN
HECKOJIBKAX ITePEMCHHBIX.

DJeMeHThI TOTIOJIOTHH

(OKpecTHOCTb, CBSI3HOE

MHOXECTBO, OTKPBITHIC U

3aMKHYThIC MHOXECTBa,

o0macts). Ob6nactb

OTIpeIeTICHUS, npeern,

HETPEPHIBHOCTH " MOJIrOTOBKA K

i depeHIupyeMocTb MPaKTHYECKAM

GYHKITUH HECKOJIbKUX 3aHATHSIM:

MePEMEHHBIX. YacTHbie paboTa ¢

IPOU3BOAHBIE U  IIOJHBIHA 3JIEKTPOHHBIMU

TG depeHIa. y4eOHUKAMU;

KacarenbHast MIockocTh U pabora ¢ MK OIK-3.1
HOpMaib MIOBEPXHOCTH. 05 29 KOHCIIEKTOM; nposepka HJI3
HMuddepenrinponanme pabora ¢ saumra VI3 OIIK-3.2
CJIO’KHOM u HESIBHO 00pa3oBaTeIbHBIM

3a-JTaHHOM hyHKIIUHA nopraiom MI'TY;

He-CKOJIbKHX TEPEMEHHBIX. MIOJITOTOBKA

IIpousBonnas o BeimonaHeHne MK

HampasieHuto. [ 'pamueHt. BBIIIOJTHEHHUE U

YacTHble TPOHM3BOAHBIE U MIOJITOTOBKA K

mudGepeHIranbl  BBICIIMX 3ammte MJ13

TIOPSIIKOB. DKCTpeMyM

GbyHKIMH HECKOJIbKHUX|

MIePEMEHHBIX.

Heobxomumoe u

JIOCTaTOYHO® yCcIoBHE

9KCTpeMyMa.  KBaJparoB.

VYcnoBHbII OKCTPEMYM.

Oyukuus Jlarpanxa.

HWroro no paznemny 0,5 22

Hroro 3a cemectp 10 |217,8 9K3aM€eH,3a0

10. MHTerpamsHOEe HCYUCIICHHE
UHTErpal,
UHTErpal,
UHTErpal,

(HeonpeneneHHbIN
OTIPEIETEHHBIN
HECOOCTBEHHBII
KpaTHbIC HHTETPAJIbI)




10.1 IlepBooOpa3Hasi.
He-onpenenénupi
HMHTErpal U €ro CBOWCTBA.
Henocpencrsennoe
HUHTETpUpPOBaHUE.  3aMeHa
TIEPEMEHHON B
HEOIPEALIEHHOM
HHTETpaje.
WuTe-rpupoBanme o
yacTsaM. MHTerpupoBaHue
paloHaIBHBIX npobeit.
WuTerpuposanue
TPUTOHOMETPHUUECKUX
(hyHKIHIA.
WurerpupoBanue
MppalMOHAIBHBIX
BBIPAYKEHUH.
OnpenenéHHblid HHTETPa U
ero CBOMCTBA.
T'eomeTpuyecknii CMBICIL.
dopmyna
Herorona-JleiitOuuna.
OcHOBHBIE METOMbI
MHTETPUPOBAHUSI.
TIpunoxenus
ONpeneNEHHOr0 MHTEerpaa:
miom@aab, JIMHA  JYyTH,
00BEM U OBEPXHOCTH TENA
BpameHus. HecoOcTBeHHBIE
uHTErpanmsl 1-ro u  2-to
pona.

OO0mast cxeMa IIOCTPOEHHUs
UHTErpanoB. JIBoWHOH U
TpoiHoI UHTErpai.
Boruucnenne 1504
ITOBTOPHBIM
MHTETPHPOBAHUEM. Nx
TEOMETPUYECKUH  CMBICII.
IlonsipHble KOOpIUHATHI HA|
IIJIOCKOCTH.
Hununapraeckue u
cepuyeckue KOOPIUHATHI
B NIPOCTPAHCTBE . 3a-MCHA
TIEpEMEHHON B JIBOMHOM U
TPOHHOM UHTETpase.
SkoOuan. SlkoOmaH s
ciyqas nepexoza K
UJIHHAPUYECKUM "
chepruecKkum
KOOpIUHATaM pH
BBIYMCJICHUM JIBOWHBIX U
TPOMHBIX HWHTETPAJIOB.
KpuBonunelinsie
uHTerpanel 1-ro u  2-ro
pona, cBA3b MEXIY HUMH.
T'eometpuyeckue u
(usHuecKre TPUIOKEHHUSL.
o

IIpumenenune JIBOMHOT'O
WHTeTpana ULt
BBIYHCIICHUS TUIOLIA/IH,
Macchl. IIpumenenne
TPOMHBIX WHTETPAIOB IS
BBIYHCIICHUS 00BéMa,
MaccChl. Mexannueckue
TIPHIIOKEHHST KpaTHBIX

2,5

82,1

MIOJITOTOBKA K
MIPAKTHYECKAM
3aHATHSM:
pabora ¢ diek-
TPOHHBIMH
ydaeOHIKaMH;
pabota c
KOHCIIEKTOM;
pabota c
00pa3oBaTeIbHBIM
noprasiom MI'TY;
MTOJITOTOBKA U
BemonHeHne MK
BBINIOJIHEHUE U
MOJITOTOBKA K
3anmre MJ13

MK
nposepka 113
3anmra UJ13
TECTUpOBaHUE Ha
caiiTe i-exam

OIIK-3.1

OIIK-3.2

Hroro no pasnemny

2,5

82,1




11. BexkropHbll aHamM3 U
3JIEMEHTHI TEOPUH M10JLSL

MOJITOTOBKA K
MPAKTHYECKAM
3aHATHSIM:
paboTa ¢ 3ek-
11.1 DneMeHTHl TeOpuH TPOHHBIMU
nojist. CKaJsIpHOE T0Jie, €ro yIeOHUKAMH, OIIK-3.1
XapaKTEPUCTUKH. paboTa c MK
BekropHoe mone, pabota,| 2 | 0,5 1 60 KOHCIIEKTOM; cobecenosamme | OTIK-3.2
LUPKYJSILUS, POTOP, TOTOK, pabota ¢
JIMBEPIeHIIHS, 00pa30BaTeIBHBIM
clienranbHbIe BUIBI TTOJIEH. noprasiom MI'TY;
HOATOTOBKA U
BbInoJIHeHHEe MK
MIOJrOTOBKA
K YCTHOMY OIIPOCY
Hroro no pazneny 0,5 1 60
Hroro 3a cemectp 6 262,1 3K3aMeEH
12. YucaeHuble METO/IBL.
OCHOBBI BBIUHCIIUTEIHHOTO
MOJrOTOBKA K
MIPAKTHYIECKAM
3aHATHSM:
paboTa c 3ek-
TPOHHBIMH OTIK-3.1
12.1 YucnaeHHBIE METOIBL y4eOHUKaMH,
OcHOBBI BbMHCTUTENBHOTO[ 1 1 1,5 20 pabora ¢ cobecenoBanne
JKCIIepHMEHTa KOHCIIEKTOM; OIIK-3.2
pabota c
00pa3oBaTeIbHBIM
noptrasiom MI'TY;
MOJITOTOBKA
K YCTHOMY OMpPOCY
Hroro mo pazgery 1 15 20
Hroro 3a cemectp 8 10 |2178 9K3aMeH,320

13. Juddepennmanpubie

YpaBHEHUSI




13.1 3apmauu, mpuBOIANIME
K T depeHIaTbHBIM
ypaBHeHusM. OOume wu
YacTHBIE pelleHus. 3ajaya
Komm. T'eomerpuueckuii
CMBICI
mddepeHuanbLHOro
ypaBHeHHs 1-ro mopsaxa.
Juddepentnanprbie
ypaBHEHHS c
pa3aessonMucs
He-PEMEHHBIMH.
OnHopoHBIC

G depeHIranbHbIe
YpaBHEHUSL. Jluneinsie
TG depeHIranbHbIe
YpaBHEHHS W YpaBHEHHUS
bepuynnu. VYpaBuenus B
MOJIHBIX JU(depeHmanax.
IIpunoxenus

UG hepeHIaTbHbIX
ypaBHEHUH 1-ro mopsaka B
pa3IMYHBIX obmacrsx|
HaYKH.
JuddepennnanpHbie
YpaBHEHHUS BBICIIIMX
nopsiakoB. 3amada  Komm.
Teopema Komm
CYIIECTBOBaHHUS u

€ANHCTBECHHOCTH PCHICHUS.

Ilonsatus  wactHOrO W
obmero peIICHHS.
Juddepenimansabie
YpPaBHEHMS, J0-IIyCKAIOLIUE
MIOHIDKEHUE HopsIIKa.
OnHoponHbIE U
HEOJHOPOHBIE JIMHEWHBIE
¢ depeHnnaIbHbIC
YpaBHEHHS BBICLIETO
O-psiKa.
DyHIaMeHTaIbHas
cucrema PpeLIeHHI.
Onpenenutens Bponckoro.
CrpykTypa o01ero

pelieHUs]  JTUHEHHBIX U
HEOJHOPOJIHBIX JINHEHHBIX
muddepeHnanbHbIX
YPaBHEHHH C TIOCTOSHHBIMU
ko3 dunmeHTam.
JIuneiineie

G depeHIranbHbIe
YPaBHEHHMS C MTOCTOSIHHBIMH
KO3 pULIEHTAMH u
MpaBoi YacThIO
CIELHaIbHOTO BHUJA.
Meton BapHaIul
Jlarpamka pereHus
MIPOU3BOJIBHBIX
HEOJHOPOJHBIX JIMHEHHBIX
G depeHIaTbHbIX
YpaBHEHUH C IMOCTOSIHHBIMA
ko3 durmeHTamu.
Cucremsl JTUHEHHBIX|
G hepeHIaTbHBIX
YpaBHEHUH. CHCTEMBL.
Meron  uCKIIOYEHHS H
MeTo Oilnepa pelieHus
HOPMAITBHBIX CHCTEM

15

60

MIOJITOTOBKA K
MIPAKTHYECKAM
3aHATHSM:
pabora ¢ diek-
TPOHHBIMH
y4eOHIKaMH;
pabota c
KOHCIIEKTOM;
pabota c
00pa3oBaTeIbHBIM
noprasiom MI'TY;
MTOJITOTOBKA
BhinosiHeHne MK
BBINIOJIHEHUE U
MOJITOTOBKA K
3anmre MJ13

MK
nposepka M3
3anmra UJ13
TECTUpOBaHUE Ha
caiiTe i-exam

OIIK-3.1

OIIK-3.2




Wroro no pazneny

14. Psinpl

(4ucnossle,
(YHKIMOHAIEHBIE, CTEIICHHEIE)

14.1 YucnoBsle psibl
Yucnosbie PpSIIBL
CxoauMocTh H  CyMMa
pana. Heob6xoanmoe
ycJIoBUE CXOZUMOCTH.
JIeMCcTBUS CO CXOASIIMUCS
panamu. Jocrato4nsle
MIPU3HAKH CXOAUMOCTH
PSIOB C TIOJIOKUTEJIEHBIMU
YjieHaMU (npu3HaKu
CpaBHEHUS, Janamoepa,
Komm, HUHTETPAJIbHBIN).
3HaKoYepeIyOIHecs
psanpl. Tlpusnak JleiiOHuia
CXOANMOCTH
3HAKOUepe YOI XCs
PSIOB. YciaoBHas u
a0COJIIOTHAS CXOIUMOCTb.
OyHKUMOHANBHBIE  PSJIBL
O0nacTp  CXOOMMOCTH U
METOABl €€ OIpeIcIICHUs.
Crenennbie psinpl. Teopema
Aoens. Paguyc
CXOAMMOCTH  CTElEHHBIX|
PSIOB. MNuTepnan
CXOIUMOCTH. CaolicTBa
CTETIEHHBIX PSLIIOB.
[lpumeneHne  CTEMEHHBIX
pSIIOB B MPHONMIKEHHBIX
BBIYHCIICHUSX, B
BBIYHCIICHUH
ONpPEeNENEHHBIX
MHTETPaJIOB, MMPH PEIICHHI
1 hepeHIHaTBHBIX
YPaBHEHHH.

15

60

HOJTOTOBKA K
IPaKTHYECKUM
3aHATHSM:
pabora ¢ 3ek-
TPOHHBIMH
y4eOHUKAMU;
pabota ¢
KOHCIIEKTOM;
pabota ¢
00pa30BaTEIbHBIM
noptaiom MI'TY;
MTOJITOTOBKA H
BeimonHeHne MK
BBINIOJTHEHUE U
MTOJITOTOBKA K

3anmre 1UJ13

MK
nposepka UJ13
3ammTa 1U/(3
TECTHPOBaHHUE Ha
caifre i-exam

OIIK-3.1

OIIK-3.2

Wroro no pazneny

15

60

Wroro 3a cemectp

262,1

OK3aMCH

Hroro o JUCHUITIIMHE

14

18

479,9

3a4ET C OLIEHKOM,
9K3aMEH




5 O0pa3oBaTtesibHbIE TEXHOJIOTUH

Hns  peanuzanuu  TOPEIyCMOTPEHHBIX BHJIOB  y4eOHOW paboThl B KauyecTBe
00pa3oBaTEbHBIX TEXHOJIOTUH B TPEMOJABAaHWU JUCHUILIMHBI «MaTeMaTHKa» HCIOJIb3yIOTCS
TpaJMIIMOHHAs  OOpa3oBaTeNbHAs  TEXHOJOTUS W  WH(DOPMAIMOHHO-KOMMYHHUKATUBHBIC
00pasoBaTebHBIC TEXHOJIOTHH. [IpH TOM MPUMEHSIOTCS CIIeAyoIHe (GOPMBI yICOHBIX 3aHATHIA:
WHPOPMAIMOHHAS JICKITUS, MPEAYCMAaTPUBAIONIAs TTOCICI0BATEIIFHOE U3JI0)KEHHUE MaTrepuaia B
JTUCIIATITAHAPHON JIOTHKE, MPAKTUYSCKHUE 3aHSATHSA, IOCBSMICHHBIC OCBOCHHIO KOHKPETHBIX
YMEHHA W HAaBBIKOB IO TPEIOKECHHOMY QITOPUTMY; JIEKIIMH-BU3YaIH3AIUH;, TPAKTHICCKHE
3aHATHA B (hopMe mpe3eHTaruid. [IpakTruaeckue 3aHATHS 110 H3y4aeMOM TUCIUIUTHHE TIPOBOIATCS
¢ ucrostb3oBanueM | T-meTo10B, pabOThI B KOMaH/IE, MHANBUIYAJILHOTO OOYyUYEHUS.

6 YueOHO-MeTOAHMYECKOE 00ecneueHHe CaMOoCTOsITeIbHOI padoThl 00y4aloIIuXCsl
[IpencraBneHo B mpuioxeHuu 1.

7 OuleHO4YHbIE CPeICTBA IS MPOBeIeHUsl MPOMEKYTOUHOI aTTecTaAllul
[IpencraBneHbl B MPUIOKEHUH 2.

8 YuebHo-MeTOAMUYEeCKOe M HHPOPMAIIHOHHOE 00ecTievYeH e JUCITUTLTMHBI (MOTYJIs1)
a) OcHOBHas1 M TEpaTypa:

1. Illumaues, B. C. Briciias maremaruka: yueOnuk / B.C. llunaueB. — MockBa: UHOPA-M,
2017. — 479 c¢. — (Beicuiee obpa3zoBanue). — WwWw.dx.doi.org/10.12737/5394. - ISBN
978-5-16-010072-2. - Tekcr: AJIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/851522 (mata oo6pamenus: 19.09.2020). — Pexum
JIOCTyTa: MO MOJIIUCKE.

2. SlumenéB, JI.T. Beicmias matemaruka: yueOnuk / JL.T. SlumenéB. — Mocksa: PUOP:
NHO®PA-M, 2013. — 752 c. — (Beicmiee oOpa3zoBanme: bakamaBpuar). - ISBN
978-5-369-01032-7 (PUOP); ISBN 978-5-16-005400-1 (MHDPA-M). - TekcT: 2JIeKTpOHHBII.
- URL: https://znanium.com/catalog/product/344777 (mata oOpamienus: 19.09.2020). —

Pexwnm moctvna: mo monmnmcke.

0) lonosHUTeILHAS JINTEpaTypa:

3. AxwmanoBa, 3. C. HeomnpeneneHHbIH MHTETpAI: OT TEOPHUU K NPAKTHKE: yueOHOe mocodue / 3.
C. Axmanosa ; MI'TY. - Marauroropck: MI'TY, 2015. - 1 anektpos. onrt. auck (CD-ROM). -
3arn. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1
123520/1304.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr:
AIEKTPOHHBIN. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

4. AxmanoBa, 3. C. DnemMeHThl KOMOWHATOPWKH, CTAaTUCTUKH W TEOPHUU BEPOSITHOCTEH:
yueoHo-MeToanaeckoe mocodwue / 3. C. AkmanoBa; MI'TY. - Marautoropck: MI'TY, 2016. - 1
anektpon. ont. guck (CD-ROM). - 3Barm. ¢ turyn.  oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2411.pdf&show=dcatalogues/1/1
130110/2411.pdf&view=true (mara obGpamenus: 14.05.2020). - MakpooObekr. - Tekcr:
ANICKTPOHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

5. AxmanoBa, C. B. COopHHMK 3a7a4 W yIpaXHEHUH IO KypCcy MaTEeMaTHYECKOTO aHalu3a:
npaktukym / C. B. Akmanosa, JI. H. Mansimesa; MI'TY . - Marautoropck: MI'TY, 2018. - 1
snektpon. ont. guck (CD-ROM). - 3Barm. ¢ turyn.  oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3514.pdf&show=dcatalogues/1/1
514319/3514.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekr. - Tekct:
3IEeKTPOHHBIN. - CBeneHus goctynHbl Takke Ha CD-ROM.



http://www.dx.doi.org/10.12737/5394
https://znanium.com/catalog/product/851522
https://znanium.com/catalog/product/344777
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2411.pdf&show=dcatalogues/1/1130110/2411.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2411.pdf&show=dcatalogues/1/1130110/2411.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3514.pdf&show=dcatalogues/1/1514319/3514.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3514.pdf&show=dcatalogues/1/1514319/3514.pdf&view=true

o

10.

11.

12.

13.

5. Angpocenko, O. C. Ilpaktukym mo iuHeiHO#H anrebpe: yueOHoe mocodue. Y. 1 / O. C.
Anpapocenko, T. I'. Ky3una, O. B. IlerpoBa. - Marauroropck: MI'TY, 2014. - 1 snekTpoH.
OTIT. JTICK (CD-ROM). - 3arm. c THTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1
119300/1028.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooOwekT. - Tekcr:
AIEKTPOHHBIN. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

AnucumoB, A. JI. Marpunpsl. Omnpenenurenu. CHCTeMbl JIMHEHHBIX aireOpandecKux
ypaBHeHu#: yueoHoe mocoodne / A. JI. Auucumos, T. A. bornapenko, I'. A. Kamenesa; MI'TY.
- Marauroropck: MI'TY, 2017. - 1 anextpon. ont. auck (CD-ROM). - 3ari. ¢ TUTYJ1. 9KpaHa.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1
139107/3361.pdf&view=true (mara oGpamenus: 14.05.2020). - MakpooObekr. - Tekcr:
anekTpoHHbIN. - ISBN 978-5-9967-1000-3. - Ceenenus goctymnnsl Takxke Ha CD-ROM.
AnncumoB, A. JI. DneMeHTBl TEOpUH BEPOSTHOCTEH: yueOHoe mocobue / A. JI. AHUCUMOB;
MI'TY. - Marauroropck: MI'TY, 2016. - 1 anekrpos. ont. auck (CD-ROM). - 3ari. ¢ Turyi.
JKpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2302.pdf&show=dcatalogues/1/1
129913/2302.pdf&view=true (mara o6pamenus: 14.05.2020). - MakpooObekr. - Tekcr:
9NEeKTPOHHBIN. - CBesieHus 1ocTymHbI Takke Ha CD-ROM.

Amnncumos, A. JI. DnemenTtsl Teopuu nosisi: yuebHoe nocodbue / A. JI. Auucumon; MI'TY. -
Maruutoropck: MI'TY, 2016. - 1 anekrpos. onr. auck (CD-ROM). - 3arn. ¢ TuTy1. 9KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2299.pdf&show=dcatalogues/1/1
129909/2299.pdf&view=true (mara oOGpamenusi: 14.05.2020). - MakpooObekr. - Tekcr:
AMEKTPOHHBIN. - CBeneHus nocTymnHbl Takke Ha CD-ROM.

Bonnapenko, T. A. Beenenue B marematnyeckuii anamms. uddepenHnuanbHoe NCUUCICHUE
GyHKIMM 0HOM epeMeHHOi: yuebnoe nocobue / T. A. bonnapenko, E. FO. Xamyrtckux, H.
B. Uypcuna; MI'TY. - Marauroropck: MI'TY, 2012. - 1 asnekrpon. onr. auck (CD-ROM). -
3ar. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1392.pdf&show=dcatalogues/1/1
123847/1392.pdf&view=true (mara oGpamienus: 14.05.2020). - MakpooObekr. - Tekcr:
AJIEKTPOHHBIN. - CBeneHus nocTymnHbl Takke Ha CD-ROM.

bonnapenko, T. A. WurterpanbHoe ucyucieHue (yHKIMU OJHOW IMEPEMEHHOM: ydeOHOe
nocobue/ T. A. bonnapenko; MI'TY . - Marautoropck: MI'TY, 2017. - 1 351eKTpOH. ONT. TUCK
(CD-ROM). - 3aru. c TUTYL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1
138511/3342.pdf&view=true (mata oOpamienus: 14.05.2020). - MakpooObekT. - Tekcr:
anekTpoHHbIH. - ISBN 978-5-59967-1001-0. - Cenenus moctymHbl Takke Ha CD-ROM.
bonnapenko, T. A. DneMeHThl JIMHEHHON anreOpbl U aHATUTHUYECKON TeoMeTpHun: ydeOHoe
nocobue / T. A. bounapenko, H. A. KBacosa, H. B. Bensesa. - [2-¢ u3a.]. - Marauroropck:
MI'TY, 2013. - 1 snextpon. onr. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1029.pdf&show=dcatalogues/1/1
119304/1029.pdf&view=true (mara oGpamenus: 14.05.2020). - MakpooObekr. - Tekcr:
AJICKTPOHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

bonnmapenko, T. A. Psanpl: kypc Jeknuid. MeToauyeckue ykazaHus K PEUICHHUIO 3ajad.
Komrmutekt 3amanmii it camocTOsITeNbHON paboTtel. Tecthl: yueOHoe mocobme / T. A.
bonnapenko, I'. A. KameneBa; MI'TY. - Maruutoropck: MITVY, 2018. - 1 a5ekTpoH. OIT.
JIUCK (CD-ROM). - 3aru. c TUTY L. JKpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3573.pdf&show=dcatalogues/1/1
515072/3573.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT:
anekTpoHHbIN. - ISBN 978-5-9967-1169-7. - CBenenus nocrymnusl Takxke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2302.pdf&show=dcatalogues/1/1129913/2302.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2302.pdf&show=dcatalogues/1/1129913/2302.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2299.pdf&show=dcatalogues/1/1129909/2299.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2299.pdf&show=dcatalogues/1/1129909/2299.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1392.pdf&show=dcatalogues/1/1123847/1392.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1392.pdf&show=dcatalogues/1/1123847/1392.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1029.pdf&show=dcatalogues/1/1119304/1029.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1029.pdf&show=dcatalogues/1/1119304/1029.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3573.pdf&show=dcatalogues/1/1515072/3573.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3573.pdf&show=dcatalogues/1/1515072/3573.pdf&view=true

14.

15.

16.

17.

18.

19.

20.

21.

22.

BbrixoBa, M. B. luddepenmansusie ypaBHenus: yueoHoe nmocodbue / M. B. brikoBa, H. A.
KBacoBa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 s1eKkTpoH. ONT. JUCK
(CD-ROM). - 3ari. c TUTY L JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1
119343/1045.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr:
AIEKTPOHHBIN. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

Baxpymesa, W. A. JuddepenmupoBanne u uHTErpUpoBaHHWE (YHKIUM HECKOJIBKHUX
nepeMeHHbIX: ydyeOHoe mocobue / M. A. Baxpymesa, M. A. Makcumenko; MI'TY. -
Maruutoropck: MI'TY, 2018. - 1 »snekrpon. ont. mguck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3678.pdf&show=dcatalogues/1/1
527113/3678.pdf&view=true (mata ooOpamenus: 14.05.2020). - MakpooObekr. - TekcT:
ANICKTPOHHBIN. - CBeneHus noctynHbl Takke Ha CD-ROM.

Baxpymena, 1. A. COOpHUK HHIUBHUYATbHBIX 3aIaHUN 110 MaTEMAaTHKE: pakTUkyM. [Y. 2]/
N. A. Baxpymesa, E. . 3axapkuna, 1. A. Makcumenko; MI'TY. - Marautoropck: [MI'TY],
2016. - 111 C.: rpad. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3120.pdf&show=dcatalogues/1/1
135722/3120.pdf&view=true (mara o6pamenus: 14.05.2020). - MakpooObekr. - Tekcr:
3JIEKTPOHHBIN. - FIMeeTcs meuaTHbIN aHAJIOT.

Baxpymesa, 1. A. COOpHUK HHIMBUAYAIBHBIX 3a/laHUN 110 MaTeMaTuKe: mpakTukyM. Y. 3/ 1.
A. Baxpymesa, 1. A. Makcumenko; MI'TY. - Marauroropck: MI'TY, 2018. - 1 anekTpos.
OTIT. JICK (CD-ROM). - 3ari. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3617.pdf&show=dcatalogues/1/1
524618/3617.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TekcT:
anekTpoHHbIH. - ISBN 978-5-9967-1195-6. - Cenenus nocrymnusl Takxke Ha CD-ROM.
Baxpymesa, 1. A. Di1eMeHThl KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEN: yueObHoe mocodue /
N. A. Baxpymesa, 1. A. Makcumenko; MI'TY. - Maruutoropck: MI'TY, 2017. - 1 anekTpoH.
OIIT. JTUCK (CD-ROM). - 3arm. C THUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3248.pdf&show=dcatalogues/1/1
137059/3248.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr:
AJIEKTPOHHBIN. - CBeneHus noctynHsl Takxke Ha CD-ROM.

I'magkux, E. A. Martemaruka: npaktukyMm / E. A. I'mankux, E. B. ®opsikuna; MI'TY. -
Marnwuroropck: MI'TY, 2016. - 1 anekrpos. onT. auck (CD-ROM). - 3ar. ¢ TuTyII1. 9KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2485.pdf&show=dcatalogues/1/1
130244/2485.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr:
AJIEKTPOHHBIN. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

N3ocoBa, JI. A. KommiekcHble uucia. IJIEMEHThl TeOopuu (YHKIUNH KOMIUIEKCHON
MEPEMEHHOM. DJIEMEHTHI ONIepallMOHHOTO HcuKcyieHus : yueoHoe nocodue / JI. A. U3ocoBa, A.
B. Uzocos, JI. A. I'paueBa; MI'TY. - Maruauroropck, 2012. - 91 c.: wn., tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=562.pdf&show=dcatalogues/1/10
99219/562.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr:
3JIEKTPOHHBIN. - IMeeTCsl mevaTHblii aHaJIOT.

KBacoBa, H. A. Anamurudeckass reomerpus: yueOHoe mocoome / H. A. Ksacoma, E. A.
ITysankoBa; MI'TY. - Maruuroropck: MI'TY, 2017. - 1 anekrpown. ont. auck (CD-ROM). -
3ari. Cc TUTY L. JKpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3246.pdf&show=dcatalogues/1/1
137015/3246.pdf&view=true (mara oGpamenus: 14.05.2020). - MakpooObekr. - Tekcr:
3IEeKTPOHHBIN. - CBeneHus qoctynHbl Takke Ha CD-ROM.

Horosunimaa, O. B. luddepernnansueie ypaBHenus: yuedroe nocooue / O. B. HoroBummaa, O. A.
Capanynos, O. A. Cugnenko; MI'TY. - Marautoropck: MI'TY, 2015. - 1 anekTpoH. onT. AMCK
(CD-ROM). - 3ari. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1520.pdf&show=dcatalogues/1/1124196/
1520.pdf&view=true (nara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT: IJIEeKTPOHHBIH. -
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https://magtu.informsystema.ru/uploader/fileUpload?name=3678.pdf&show=dcatalogues/1/1527113/3678.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3120.pdf&show=dcatalogues/1/1135722/3120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3120.pdf&show=dcatalogues/1/1135722/3120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3617.pdf&show=dcatalogues/1/1524618/3617.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3617.pdf&show=dcatalogues/1/1524618/3617.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3248.pdf&show=dcatalogues/1/1137059/3248.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3248.pdf&show=dcatalogues/1/1137059/3248.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2485.pdf&show=dcatalogues/1/1130244/2485.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2485.pdf&show=dcatalogues/1/1130244/2485.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=562.pdf&show=dcatalogues/1/1099219/562.pdf&view=true
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30.

Horosummnua, O. B. M30panHble TiaBpl MaTEeMaTUKH: 3aJaHUS Ui CaMOCTOSIT. pabOThI
CTYJEHTOB TE€XHHUY. By3a Bcex crerpanbHocTeil. U. 2/ O. B. HoroBummnaa. - Marautoropck:
MI'TY, 2010. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=960.pdf&show=dcatalogues/1/11
19012/960.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooOwekT. - Tekcr:
AIEKTPOHHBIN. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

Horosunmna, O. B. W30pannHble rnaBsl MareMaTuku: yueOHoe mocobme. Y. 1 / O. B.
Horosununa. - Marautoropck: MI'TY, 2010. - 1 anektpoH. onr. auck (CD-ROM). - 3ari. ¢
TUTY L. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 956 pdf&show=dcatalogues/1/11
18996/956.pdf&view=true (mara oGpamenusa: 14.05.2020). - MakpooObekr. - Tekcr:
ANICKTPOHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

Horopummna, O. B. M30panHbie 171aBbl MaTeMaTHKH: Y4eOHO-MeToandeckoe nmocooue. Y. 3 /
O. B. Horoummaa; MI'TY. - [2-e u3g., moarot. mo med. u3g. 2011 r.]. - Marautoropck:
MI'TY, 2015. - 1 snexrpon. onr. auck (CD-ROM). - 3arn. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1433.pdf&show=dcatalogues/1/1
123952/1433.pdf&view=true (mara oGpamenus: 14.05.2020). - MakpooObekr. - Tekcr:
3IEeKTPOHHBIN. - CBeneHus goctynHbl Takke Ha CD-ROM.

Horosunimna, O. B. Matemaruka: BapHaHTbhl WHANBUIYAIbHBIX 33JaHUN U 0Opaslbl HUX
peuieHuii: yueOHO-MeToauyeckoe mocobme [mans  ByzoB] / O. B. HorosuinuHa;
Marnauroropckuit roc. Texuudeckuii yH-T uM. I'. 1. HocoBa. - Marautoropck: MI'TY um. I'.
U. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1682-1. - 3arn. ¢ Tuty:n. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3993.pdf&show=dcatalogues/1/1
532500/3993.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TekcT:
AMEKTPOHHBIN. - CBeneHus nocTymnHbl Takke Ha CD-ROM.

HoroBummaa, O. B. CucremMa MUKpPOKOHTPOJBHBIX pPabOT B MPOIECCE HEMPEPHIBHOTO
MaTeMaTH4ecKoro oOpasoBanus: yueOHoe nocodbue / O. B. Horoummna, O. A. CunHeHko. -
2-e u3A1., noAroT. no ned. m3a. 2010 r. - Marautoropck: MI'TY, 2014. - 1 351eKTpOH. ONT. AUCK
(CD-ROM). - 3arm. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1056.pdf&show=dcatalogues/1/1
119405/1056.pdf&view=true (mara oGpamenus: 14.05.2020). - MakpooObekr. - Tekcr:
AJIEKTPOHHBIN. - CBeneHus nocTymnHbl Takke Ha CD-ROM.

Becthuk  MOCKOBCKOTO  TOCYJIapCTBEHHOTO  oOnactHoro  yHuBepcurera.  Cepwus:
Ousuka-maremaTuka [DnekTpoHHbelii  pecypc]. ISSN: 2072-8387. Pexum goctyma
https://e.lanbook.com/journal/3030#journal _name

MaremaTrka B BbICIIEM 0Opa3oBaHum [DnekTpoHHBIH pecypc]. ISSN: 1729-5440. Pexum
nocryma https://e.lanbook.com/journal/2368

Bectnuk HOxHO-Ypanbckoro rocynapctBeHHoro yHuBepcurera. Cepusa: Martemaruka.
Mexanuka. @Dusuka. [DnextpoHHbId pecypc]. ISSN: 2072-8387. Pexum goctyma
https://e.lanbook.com/journal/2547
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B) Meroanyeckue yKazaHus:
MGTOI[I/ILIGCKI/IG YKasaHud 41 CTY ACHTOB ITPH INOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM

[IpakTudeckune 3aHATUS TMPEACTABISIOT COOOW, KaK MPAaBWIO, 3aHATHUS IO PEIICHUIO
Pa3TUYHBIX PUKIIAIHBIX 3371a9, 00pa3Ibl KOTOPBIX OBLIHN JaHBI Ha JICKITHSIX.

[lenn npakTHYECKUX 3aHATHN:

CUCTEMAaTHU3HPOBATh, 3aKPEITUTH U yTIIyOUTh 3HAHUS TCOPETUICCKOTO XapaKTepa;

HAyYHUTHCS TPUEMaM PEHICHUS TPAKTHUECKHX 33]a4, CIOCOOCTBOBATh OBJIAJICHHIO
HaBBIKaMH U YMEHHUSIMU BBITIOJTHEHUS pacueTOB, TpaMueCKHUX U IPYTHUX BUIOB 3a/IaHUI,

HAYYHUThCSI pa0OTaTh C KHUTOH, IMOJIH30BATHCS CITPABOYHOM W HAYYHOU JIUTEPATy PO,

chopMHPOBATh YMEHUE YUUTHCSA CAMOCTOSTEIBHO.

Hwxe npencraBien anroputM 1esSTeIbHOCTH CTYIEHTOB Ha MPAKTHYECKOM 3aHITHH.

3anuumre TeMy MPakTUYeCKOTO 3aHATHUS.

[ToarotoBbTECH K (PPOHTAILHOMY YCTHOMY 3aKpEIUICHUIO M3yYEHHOTO TEOPETUUECKOTO
MaTepuaia: MOBTOPUTE TEOPETUUECKH MaTepuall MO TeMe, HUCHOJb3ys KOHCIEKT U (UJIu)
y4eOHUK; BBIIHUIIUTE BCe HEOOXOauMBbIe (hOpMyJIbl U3 KOHCIEKTa (MM yueOHHKa); OTBETHTE Ha
BOIPOCHI MIPETo1aBaTersl.

N3yuute 3amayu mo teMe MpPaKTUYECKOTO 3aHSTHs, pa3oOpaHHbIE B yueOHHKe Pemmre
3aJady 1o oOpaslly, NpeUI0KeHHOMY Ha JIEKIMHU (WM Yy4eOHHKE) C MOMOIIBIO CIEAYIONIETo
aNropuTMa: o0CyIuTe yCIOBUE 3aJa4dH, COCTaBbTE IUIAH PEIICHUS 3aJadyH MOJ PyKOBOJICTBOM
npenoaaBaTensi, CaMOCTOSITENIFHO PELIUTE MPEIOKEHHYTO 3a1a4y (Y JOCKH).

CaMOCTOATEeNbHO pEelINTe 3a7adyd 10 HOBOW TeMe (KOJIMYECTBO 3a/iad, HEOOXOIUMBIX
BBITIOJTHUTH CAMOCTOSITEIBHO, OJDKHO OBITh KPAaTHO KOJIMYECTBY 3a/lay, PEIICHHBIX BMECTE C
MpernoaBaTesieM ).

3anumute 3adaHWe [JIsI CAMOCTOSITEIBHOTO pelIeHus aoma (KOJUYeCcTBO 3ajad,
HEOOXOMUMBIX JJIsi JOMAIITHETO BBIMOJHEHUS JOJDKHO COBMAAATh C KOJMYECTBOM 3ajad,
PEIICHHBIX B MIPOIIECCE 3aHATHSA ).

Kpartko noBropure Marepual, OTHOCSIIUIACS K TaHHOMY MPAKTUIECKOMY 3aHSITHIO.

Metoanyeckue yKa3anus JUis CTyA€HTOB JJIS1 CAMOCTOATEIbHOM pabOThI
(npu BbinosHe UK J1KP)

Anroputwm BeinosHeHust [IKP no nuciumimue « Marematuka

1. MMonyuwure 3amanue ans JIKP y mpemonaBarens (wiu 3aiiaguTe Ha 0Opa3oBaTeNIbHBIN
noptan MI'TY).

2. [ToBTOpuTE TeopeTndeckuii Marepuan mo teme JIKP, ucronb3yst KOHCIIEKTHI JICKIUH,
y4eOHO-METOIMYECKYIO JINTEPATyPy, PEKOMEHOBAaHHYO NIPETIOAaBaTeNeM.

3. Uzyunte npumMepsl, pa3oOpaHHbIe Ha JICKITUOHHBIX M MPAKTHYCCKUX 3aHATHSX.

4. Bemmosaute JIKP o npennaraemoii Teme, moAroTOBBTE K 3aITUTE.

MeTtonudeckue yKazaHusi IJIsl CTYI€HTOB JIJIsl CAMOCTOSI TEIbHOM paboThI

(TIpu MOJITOTOBKE K 3a4ETY, YK3aMEHY )



r) [IporpammHoe oGecnieuenne u UnTepHeT-pecypcebl:

IIporpammMuoe oGecneyeHne

Haumenosanue 110

Ne noroBopa

CpoK nelcTBUS JTULIEH3U T

MS Windows 7 K-171-09 ot 18.10.2009 OeccpovHO
Windows XP, 7

(moxmucka Imagine [-1227-18 o1 08.10.2018 07.10.2021
Premium)

MS Office 2007 K-171-09 ot 18.10.2009 6eccpoyHO
FAR Manager cB00OHO pactpoctpansemoe [10 O6eccpouHo
7Zip ¢B00OOAHO pacrpocTpansemoe I10 0eccpOYHO

IIpodeccnonanbHbIe 6a3bl JAHHBIX M MHPOPMalMOHHbIE CIIPABOYHbIE CHCTEMbI

Hazpanue kypca

CcpliKa

Hanmonanbnas

cucrtemMa — Pocculickuii HHAEKC HAayYHOTO IUTHUPOBAHUA

(PUHII)

I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘-IeCKa}I

URL:
https://elibrary.ru/project risc.asp

ITouckosas cucrema Axkagemust Google (Google Scholar)

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

Wudopmarmmonnas cuctema - EnmHoe OKHO gocTyma K
nHGbOPMAIMOHHBIM pECypcaM

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

9 MartepuajibHO-TeXHHYECKOe o0ecnevyeHn e JUCIUILTHHBI (MOaYJIs)

MaTepI/IaJIBHO -TEXHHYECKOE 00eCIICUCHHE JUCIMIIIIMHBI BKJIFOYACT:


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

VYyeOHble ay AMTOPUU JUI IPOBEACHUSI 3aHATUI JIEKIIMOHHOTO THIIA

VYyeOHble ayIuTOpUU sl NPOBEIEHUS NPAKTUYECKUX 3aHATUM, TPYNIOBBIX U
WHMBUIYJIbHBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOJIS M MPOMEKyTouHO# arrectarmu (308)

MynbTUMeIUiiHbIE CPENICTBA XPAaHEHHUs, IEpEeAau U IPECTaBIeHUs HHPOpMaK

Harnsiaeie maTepuansi:

* yueOHbIE KapTbl: METOJbl MHTEIPUPOBAHMSI, WHTETPabl, COJAEpIKallue KBaJIpaTHbIN
TPEXUJieH, HWHTErpajbl OT  palUOHAJIbHBIX  (YHKIMH, HWHTErpajibl,  CO-AepiKallue
TPUTOHOMETPUYECKHE W TMOKa3aTeiabHble (YHKUMH, HECOOCTBEHHbIE HWHTErpajbl, (YHKIUU
HECKOJIbKMX  TEPEeMEHHBIX, AuddepeHuaibHOe  HCYUCICHHE  (QYHKIHUHM  HECKOJIbKHUX
MIEpPEMEHHBIX, 3a-71a4a 0 Macce PUTypbl, KpUBOJIMHEWHBIM HHTErpall M0 JUIMHE TyTH, IPUI0KEHUSI
UHTErpaioB Mo (QUry-pe B T€OMETPUM, NPUIOKEHUS MHTErpajioB IO (urype B MeXaHUKE,
CKaJsIpHOE Tmosie, Au(QepeHInanbHble ypaBHEHHMs BBICIIUX IOPAJKOB, JOITyCKAarOIIUX
HOHW)KEHUE NOPSJIKa, JUHEHHbIE 0JHOPOIHbIE MU (epeHIaTbHbIe YPaBHEHHU N-TO MOPSJIKA C
HOCTOSIHHBIMHM  KO3(D(pUIIIEHTaMH, YHCIIOBBIE PAJNbI, YUCIOBBIE PSAIbl C IOJOKHUTEIbHBIMU
YIEHAMH, pa3jiokeHHe (QYHKUMH B  CTENEHHOM  psfl, pasjoxkeHue (QyHKUHUH B
TPUTOHOMETPUYECKUN PsI;

* CrpaBOYHBIE TaOJMIBI: MPOM3BOJHAS, €€ CMbICI M IpaBuia AupepeHIpPOBaHNUS;
IPOU3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMHA; MHTErpajibl 3JEMEHTapHbIX (QYHKLUUM, Npeaesl,
pacKpbITHE HEONpPEAETICHHOCTEH, uccienoBanie GyHKIMI Ha HENPEPBIBHOCTh, HENPEPBHIBHOCTD
(YHKIUY U TOYKU pa3pbiBa, KOMIUIEKCHbIE YHUCIIA, 3HAUYEHHUS TPUTOHOMETPUYECKHUX (PyHKIHH;

* CTCHABI: JBOMHOW MHTErpaj, TPOWHOW WHTErpall, BEKTOPHOE IIOJIE, BHJBI
muddepeHInanbHbIX YpaBHEHUH, KypC MaTEMaTHUKH CPeIHEeH IIKOJIbI; IMHEHHbIE HEOTHOPOIHbIE
muddepeHnmanbHple  ypaBHEHMS N-TO  TOpsAKa €  TOCTOSHHBIMH KO3 QUIMEHTaMH,
3HAKOIIEpEMEHHbIE PsJbl, (YHKIMOHAIbHBIE PAIbl, CTENEHHbIE psabl, AuddepeHnanbHbIe
ypaBHEHHMS IEPBOTO NOPSIKA,

* IEYATHBIH pa3aTOYHBIN MaTepual (3a1aHust 111 KOHTPOJIBHBIX paboT);

* y4eOHUKH U yueOHbIe TOCOOuUs;

[Tomemenuss myis  CaMOCTOSTENBHOW — pabOTBl  OOYyYArOMIMXCS:  MEPCOHATbHBIE
koMmmbioTepsl ¢ makerom MS Office, Boixogom B MHTEpHET M ¢ IOCTYIIOM B 3JCKTPOHHYIO
uH()OPMAMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

[Momemenne it  XpaHeHUss W NPO(UIAKTHYECKOTO OOCIyXXHBaHUS y4eOHOTO
000pyIOBaHMS: CTEIIJIAKHU JIJIST XpaHEHUS y4eOHO-HATIIS THBIX MOCOOMI U y4eOHO-METOIMYECKOM
JOKYMCHTaIlN



[Tpunosxxenue 1
YueOHO-MeTOAMYeCKOEe 00eclIeYeHHe CAMOCTOSITeIbHOI padoThl 00y4aro IuXCcs

I[lo nmuctmmmee «MaTemaTtuka»  TpPeIyCMOTpEHa  ayIuTOpHAas ©  BHeEAyJUTOpHas
camocTosTeNbHas paboTa 00yJyaroIuXcs.

Ay,Z[I/ITOpHaﬂ CaMOCTOsTECIIbHAsA pa60Ta CTYACHTOB HA MPAKTUYCCKUX 3aHATUAX OCYIICCTBIIACTCSA
oA KOHTPOJIEM IpenoaaBaTeyid B BUAC PECHICHUA MaTEMAaTHUCCKUX 3aJiad, KOTOPBIC OMPEACIICT
MpenoaaBaTesb A CTYICHTOB.

BueayauropHass ~ camocTosiTenbHas ~— paboTa  OCYIIECTBISETCS B BHUJAE  YTCHUS
y4eO0HO-METOIMUECKON JIUTEPaTyphl, KOHCIIEKTOB JICKIIMH, 3JI€KTPOHHBIX YUEOHUKOB; pPabOTHI €
00pa3oBaTeIbHBIM IIOPTAIIOM YHHUBEPCUTETA; BBITTOJHEHNS HHANBUTY ATbHBIX JOMAIIHUX 3adaHUH
C KOHCYJIbTAI[MSIMH TIPETIOIaBaTeNsd; MOJATOTOBKOM K 3al[UTe KOHTPOJBHBIX PalboT.

IIlpumMepbl BApMAHTOB KOHTPOJIBHBIX PadoT

Bapwuanr 0.
Haiingure matpuyy M = 14A% —7AB , €CIIH

o' 5) e s o)

Pemmre cucteMy JIMHEHHBIX anredpandeckux ypaBHEHUI
a) o popmynam Kpamepa;

0) meTonioMm ['aycca;

B) CpE€/ICTBAMU MAaTPUYHOTO UCUUCIICHHUSI.

X, —3X, +4X,; =4,

X, + X, =5X; =2,

3X, — X, + X3 =-3.

Haiinute obmiee pemenne u 0JHO YaCTHOE PEeIIeHHe CHCTEMbl ypaBHEHHUN

X, — X, —3X; —4X, =1,

2X; —2X, + X3 +3X, =2,

— X + X, =13X; = X, =-1.

B rerpasape ABCD, rae A(3;6;0), B(-111), C(0;—7;2), D(1,—118) Haiigute
a) cos ZABC;

0) mmuny meauansl AM |, w3 Bepmmasl A K ctopoHe BC tpeyromsauka ABC ;

B) wiomaas tpeyronsauka ABC ;

r) ;maHy Beicotsl CN | onymenno#t u3 Bepumust C Ha ctopony AB Ttpeyromsauka ABC ;
1) oowem Tetpasapa ABCD

€) JUIMHY BBICOTHI TeTpadapa DH | omymienHo#t u3 Bepmuabel D Ha mutockocts  (ABC);

k) ypaBHenue wiockoctu (ABC);

3) ypaBHEHHUE BBICOTHI TeTpadapa DH , omymienno# u3 Bepmuasl D Ha miockocts  (ABC).
[IpuBecTH KpUBYyIO x> —2x+3y* +12y-5=0 « KaHOHMYECKOMY BUY U IIOCTPOUTH €e.
Haiinure npenenst QyHKIMN:

X(x* +2x-1)
m e —

a )
) 12x® —3x+1
2 —
6) lim © +3x=4
x>-4 X" +2x -8
. 2X—6
lim ,



: 3t -1
im—,
x->1 arcsin(2x — 2)

Uccnenyiite (QyHKIMIO Ha HEMPEPHIBHOCTH, BBISICHUTE XapakTep TOYEK pa3phiBa, CleaiTe
yepTex rpapuka QyHKINHA

1 X<0,

2
a) f(x)=%, 6) f(x) = ; 0<x<l
4x -1, x=>1.

Haiinure npousBogHbIe DYHKITHIA:
3

a) y=3x*+1+502x;

6) y=e'*ctg g +arcsin

sin(5x+2)
B) Y= (\/; ) ;
2 2
r) x“+xy—-y°=0.
[IpoBenuTte noaHOE HUCCEI0OBAaHUE U NTOCTpoiiTe rpaduk GyHKIMH
X
x? -1
a) I/I306pa3I/ITB Ha KOMIUIEKCHON IIIOCKOCTH H npeacTaBuTh B TpHFOHOMCTpH‘-ICCKOﬁ u

x?+1’

y:

nokasarenpHoi Gopme uncna: z, =-2i, z, =-1+ J3i.

. Z,
b) Bemmonmuts geiicteus: — —Z, .
Z2

¢) Berancmurs: (2,)°, 1{/2_1 .
d) Pewnts ypasuenue: X° —4x+8=0, xeC.

Beruncnurs HeOIpeAeIEHHBINA HHTErPAL:

) J‘%dx; 6) j(x2+1)c032xdx; B) J’%dx;

1
A 5 2 arcsin’® X i )
bIYUCJIINTb OHpe)IeHeHHBII/I I/IHTel—'paJ'I: J— 5
0 v1— X2

0
HccnenoBaTh Ha CXOAMMOCTH HECOOCTBEHHBIN MHTETPAT: Ie_xdx .
0

Haiitu niomaas ¢purypsl, orpaHudeHHON TpadukaMu QyHKITHN:
y—x>-1=0, x+y=0, x=-2x=0.

0’z yo’z
[Toka3zatp, uto pyHKIMA Z = XIny ynoBieTBopseT ypaBHECHHIO +=—=0

OXoy X oy*

Haiitu mHTEpBal CXOIUMOCTH CTEIICHHOTO psija 25_” (X + 2)"
n=1
1 X2 2 2-x
W3MeHNTh MOPSA0K HHTETPUPOBAHUS Idxj f(x, y)dy+ j dx I f(x, y)dy.
0 0 1 0
Haiitu o61miee u yactHoe (ecim Tpedyercs) penieHre AU dHepeHINaTbHOTO YPaBHEHHS :



a) \/3+y2 +\/1—x2yy’=0; 6) y'—ycosx=sin2x, y(0)=-1;B) y"+2y'+5y=10cosX.

BeposiTHOCTB: Teopusi BepOsiTHOCTEH

«Ciy4aifHple COOBITUS»
3ananue 1.
OMBIT — U3BJICUEHHUE JIETANU U3 SIIUKA, B KOTOPOM HaXoAsATCs uzaenus Tpex coptoB. CoObiThs: A
— «U3BJICUCHA JICTATh IEPBOTO COpTa»; B — «u3BIIeueHa netanbs BToporo coptay; C — «u3BiedeHa
JeTajb TPeThero copray. Uro mpeacrapistor coboit coosrtus A+B, A+C, AC, AB+C?
3amanue 2.
lapaepo6muiia Bblgana OJHOBPEMEHHO HOMEPKH YETBIPEM JIMIIaM, CAABIIUM B TapAepod CBOU
uuisinel. [locne 3Toro oHa nepemyTaia Bce MBI U MOBecHIa UX Hayraa. Haiftu BeposTHOCTH
CIIEIYIOIINUX COOBITHI:
A — «xax1IoMy U3 YeThIpeX JIUI FapepOoOIIHIIa BBIIACT €r0 COOCTBEHHYIO LIS
B — «poBHO TpH JHIIa [OJTy4aT CBOM LUIAIBI»;
C — «pOBHO /1Ba JIUIIAa OJYyYaT CBOM LUISATIBD.
3aganue 3.
BepostHocTh momazaHus B 1edb Ipud ogHOM BbicTpene paBHa 0,001. Haiitu BeposSITHOCTH
NOTIaJIaHKs B LIEJb IBYX M OOJIee MyJib, €CJIM YUCIIO BhICTpenoB paBHO 5000.
3aganue 4.
BeposATHOCTh M3rOTOBIIEHUS U3/€IHsI, OTBEYAIOLIEr0 CTAHIAPTY MPU JAaHHOW TEXHOJIOTUM paBHA
0,8. Haiitu BeposiTHOCTB TOTO, uTO 13 200 n3aenuit cranapTHeIMU Oy 1y T: a) poBHO 150, 0) ot 140
1o 155, B) He menb1Ie 165.
3ananue 5.
Tpu aBTOMOOWNIS HampaBiieHbl Ha MEPEBO3KY Tpy3a. BeposTHOCTh HCIPABHOTO COCTOSIHHS
nepBoro u3 Hux pasHa 0,7, Broporo — 0,8, Tpetbero — 0,5. HaliTu BEpOsITHOCTB TOTO, YTO POBHO
JIBa aBTOMOOWIISI IPHUTOJTHBI K SKCILTyaTal[Hu.

«CryuaiiHbple BEJIMUMHBI U UX YUCIOBBIE XaPAKTEPUCTUKID
3ananue 1.
HesaBucumble OIBITBI NMPOJOJDKAIOTCSA 10 IEPBOTO IOJIOKUTEIBHOIO HCXO0JA, IOCIE 4YEro
npekpanarores. Hailtu psx pacnpeneneHus 4uciia ONbITOB, €CJIM BEPOATHOCTD ITOJIOKUTEIBHOTO
MCXO0/1a TpH Kax oM ornbite papaa 0.6 .
3ananue 2
3aman psa pacnpenencHus ciaydaiHod BeqmuuHbl X. HaliTu MaremaTuueckoe OXKHIaHHE,
JUCTIEPCUIO U CpeIHee KBapaTuieckoe oTkiIoHeHue. [loctpouts GyHKIMIO pacnpeneneHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3amanue 3.

Jlyis1 HempepbIBHOM CITydaliHOM BETWUYMHBI 3aJjaHa (DYHKIMS pacrpeiesieHus F(X). Tpebyercs
HalTH IUIOTHOCTb PacCHpelesIeHUs f(X), MaTEMaTUYECKOE OKUAAHUE, AMCIEPCUI0, CPEIHEE

KBaJIpaTU4YECKOE OTKJIOHEHHE. BBIUHMCIUTH BEPOSITHOCTH TOTO, YTO OTKJIOHEHHE CIIy4aiHOM!
BEJIMYUHBI OT €€ MaTeMaTUYeCcKOro OXwujaHus OyaeT He OoJiee CpeAHEro KBaJApaTUYECcKOTro
oTkioHeHus. [Toctpouts rpaduk QyHKIHIL.

0 ,  Xx<0
F(x) = 1~(1—cos2x) L 0<x<Z
2 2

1 , V2

x>

2

3aganue 4.



Jlns HenpephIBHOM CiIy4aliHOM BEJIMYMHBI 33/1aHA IJIOTHOCTh PAacpeIeIeHUs f(X). Tpebyercs

HaiiTu mapameTp a, QyHKUUIO pacnpeeneHus F(X), MaTEMAaTUYECKOE OKUJIaHKE, JUCIIEPCHUIO,
CPEIHEKBAIPaTHYECKOE OTKIOHEHHE.

0 , X<0
ax? L, 0<x<2
f(x)= 2
a-(4-x) , 2<x<4
0 , Xx>4

3amanue 5.
CiryvaitHoe OTKJIOHEHHE pa3Mepa JIeTajal OT HOMHHAJIA paclpeeieHO 0 HOPMaJIbHOMY 3aKOHY C
napamerpamMu d u O . CTaHZAPTHBIMH SIBJISIOTCS T€ JNETANH, JJII KOTOPBIX OTKJIOHEHHUS OT

HOMMHAJIA JIe’KaT B UHTEpBaJje (a —a;a+ a). 3anucarb GopMyJy MJIOTHOCTH paclpeneiaeHus 1
HOCTPOUTH I'padUK MIOTHOCTH paclpeesICHHs .
Cxonbk0 HE0OXO0IMMO HM3TOTOBUTH JETajieil, YTOObl C BEPOATHOCTHIO HE MEHee [ Cpeau HUuX

ObLIa XOTs OBl OJTHA CTaHAapTHAS?

a=0; 0=0.05 «=0.06; g=0.97

3aganue 6.

3aKoH pacrhpeeNeHus] CHCTEMbl TUCKPETHBIX CIyYalHBIX BEIMYUH (X ,Y) 3aJaH TaOIHUIEH.

Haiiti ko3 uiment koppensiuy I, ¥ BEPOSTHOCTb MOIAIAHHUS CITyYaiHOM BEINYNHBI (X ,Y)

B oOmacte D.

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}

3ananue 7.

3ajaHa IUIOTHOCTh paclpeleNieHUs] CHCTEMBbI JIBYX CIy4YallHbIX BEJIMYHMH f(x, y) . Haiitn
K03 uument A, KOd3OULIHEHT KOPpessiuu I, .

f(xy)=

3ananwue 8.
CyTtouyHass TOTpPEOHOCTh DJJCKTPOIHEPTUU B HACEJICHHOM IYHKTE SIBJIACTCS CIy4yalHOM
BEJIMYMHOM, MaTeMaTHIeCKOe Oxuanue kotropoit paBHo 3000 xBm/u , a mucnepceuns paBaa 2500.

A-(x+y)-e™ 601D 0<x<w
0 eue 001.D  0<y<o

OIICHUTh BEPOSATHOCTH TOTO, YTO B OJIMKAWIINE CYTKH PACXOJ JJICKTPOIHEPTHH B ITOM
HacenenaoMm myukre oyaer ¢ 2500 no 3500 kBm/u .

3amanue 9.

Hano: X,Y — cimyuaiinsie Bemuunel, Y =3X +2, M(X) =2, D(X) =4.

Haiitu: M(Y), D(Y), k,,, 1,

3amanue 10.

CnyuaiiHas BenmunHa X HWMEET HOPMAJIbHOE pacrpeielicHHe ¢ HeM3BECTHBIM MaTEeMAaTHIECKUM
OoXulaHueM & W HEeW3BeCTHOW amcrepcueit o, . Ilo BeIOOpKE (Xl, Xyy ey Xn) obvema N

_ 1 .
BBIYHCJIICHO BLI60pO‘IHOC CpcaHee X =—‘2Xi . OHpCI[CJ'II/ITB JOBCPUTCIIbHBIM MHTCPBAI IJIA
n 4

HCU3BCCTHOTO IIapaMCTpa paclupcCaACICHUA a , OTBC‘-IaIOH_II/II\/'I 3a,[[aHHOI71 HOBepHTeHLHOﬁ
BEPOSITHOCTH X .

X =110; n=90; ¢?=100; a«=0.92.

3aganue 11.



Cnyuaiinas BemuunHa X = MMEET HOPMAIbHOE  pACIpEAeNieHWEe ¢  HEU3BECTHBIMU

MaTeMaTUYEeCKMM OujaanueM a u aucnepcueii o’ . Ilo BEIGOpKe (Xl, Xy, ey Xn) o0BeMa
- 1 2\ 1 L —\2
BBIYHUCIIEHBI OIEHKH X = —-ZXi n \o =—1- (Xi — X) HEM3BECTHBIX ITAPaMETPOB.
n = n—-1 953

Haittu noBepuTenbHBIA HHTEpBaN IS MAaTeMaTHYECKOrO OXHWAaHUg & , OTBEYAOIIUH
JIOBEPUTEIBHON BEPOSITHOCTH (X .

X =21 (0?) =05 n=24 a=098.
CratucTuka

JlaHbI BHIOOPOYHBIE COBOKYITHOCTH JIJISl IBYX CIyYaWHBIX BETUYHH (M3MEPSEMBIX PU3HAKOB) X
ny:

X Y X Y X Y X Y X Y

23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 21.5 60.1

25.2 571.5 217.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0

18.3 49.9 23.3 54.0 34.5 59.9 26.5 54.9 29.1 61.9

35.9 67.9 22.9 51.9 21.5 4.2 27.1 55.6 31.2 62.6

26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2

26.9 4.7 21.2 53.2 24.6 4.7 26.0 54.2 32.8 63.9

30.4 60.4 27.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9

25.9 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2

32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1

26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2

19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7

24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0

31.7 59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8

29.7 54.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1

28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1

25.3 4.7 24.7 %4.1 34.1 66.3 28.0 57.8 27.9 54.2

28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1

27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8

27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8

20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

[IpoBectu rpynmupoBanue AaHHBIX. [IOCTPOUTH KOPPENMSIMOHHOE TOJE€ U KOPPEISIMOHHYIO
tabmuiry. [locTpouTh sMmmnmpuueckue pacnpeneiaeHus coctaBimsitomux X u Y . Haiitu
aOCOJIIOTHBIE M OTHOCHUTEIBHBIC YAaCTOTHI W HAKOIUIEHHBIE YacTOThl. HauepTuTh monwuroH u
TUCTOTPaMMY YacTOT U HAKOTUICHHBIX YacTOT.

Haiitu BEIOOpOUHBIE U HCTIPABIICHHBIE OTICHKH TTAPAMETPOB pacipenesieHus (CpeaHee, TUCIepCusi,
CpelHee KBaJpaTUYHOE OTKJIOHEHHE, aCUMMETpHs, JKCllecc, MOJa, MeIuaHa, Kod(pQuiueHT
BapHaIlN).

[IpoBecTH CTaTUCTHUUECKYIO MPOBEPKY CTATUCTHYECKON TMITOTE3bI O HOPMaJIbHOM paclpeIeeHun
M3MEPSEMOro MPU3HAKA MO CIETYIOUMM KPUTEPHSIM: a) CpeIHEMY KBaJAPATUYHOMY OTKJIOHEHHUIO,
0) pa3maxy BapbUpOBaHHS, B) IMOKAa3aTeJsIM MCIPABJICHHBIX AaCUMMETPUM U JKcllecca, T)
kpuTepuio Ilupcona y? (ypoBeHb 3HAYMMOCTH NPHHATH paBHeIM 0.05). B cioyuae mpuHATHS
TUIIOTE3bl O HOPMAIBHOCTU pAaClpeleNieHuss HaWTH JOBEpUTEIbHbIE HMHTEPBAIBI  JUIA
MaTEeMaTHYECKOTO OXHJIaHUS U CPEJIHEr0 KBaJAPAaTUYHOTO OTKIOHEHUS MPU yPOBHE HAAEKHOCTH
0.95.

Haiiti 1 3amucats B KOppENAIUOHHY0 TaOIUILy YCIOBHBIE cpeanue. Ha KoppensinoHHOM moJie
MOCTPOUTH JIMHUU perpeccuu. HaliTu uctpaBlieHHBIN KOPPETISIIUOHHBII MOMEHT U KOA(G(UIHEHT
koppensiuun. [IpoBeputh rumoTesy o He3aBUCUMOCTH Tpu3HakoB X u Y  (YpoBeHb
3HaYUMOCTH TpuHATH paBHbIM 0.05). PaccunurtaTh k03pdunmeHTs TuHeHON perpeccun (X Ha
Y wm Y na X)llpoBepuTh 3HAUMMOCTH ypaBHEHUs perpeccuu. HaiiTu noBepuTelbHBIC




UHTEPBAJIBI IS KOA()(OUIIMEHTOB KOPPEISIIMU 1 IMHEWHOU perpeccuu (IpH ypOBHE HAIEKHOCTH

0.95).

[Tpunosxenue 2

OueHouHbIe CPpeACTBA JAJIA NPOBeIeHHUs MPOMEKYTOYHOM aTTeCTAl UM
a) Ilnanupyembie pe3yabTaTbl O0OYYEeHHS] M OIEHOYHbIE CPEACTBA /JIA NPOBeAeHHs
NMPOMEKYTOYHOM aTTeCTAlUN

Kon
WHIUKaTOpa

Coneprkanue MHIUKATOpa
KOMIIETEHIIU U

OneHouHble cpencTBa

CMOCOOHOCTBIO TPUMEHSTh COOTBETCTBYIOIIMK (PU3MKO-MaTeMaTHYECKUH armapaT, METOIbI
aHaJ M3a W MOJICJIMPOBAHUS, TEOPETUYECKOTO M HKCICPUMEHTAILHOTO WCCICAOBAHUS TIPU
pemennu npodeccrnonaabHbix 3agau (OITK-3)

OIIK-3.1

Hcnons3yet METOIbI
aHanmmsa u
MOICTUPOBAHUS npu
pelIeHuU
npodeccnoHambHBIX
3aj1a4, MOJICTUPOBAHUU U
MPOEKTUPOBAHUH
YHEPTOCUCTEM

IlepedeHb TEOPETUUECKHUX BOIPOCOB K IK3aMEHY
Matpuuel 1 UX pa3HOBUIHOCTH.

JIunelinbie onepauuu Haj MaTpHULIAMH.
[IpeoOpa3zoBaHue MaTpHll: TPaHCHOPTUPOBAHMUE,
3JIEMEHTapHbIe PeoOpa3oBaHMs.

Onpenenurens, €ro CBONCTBA.

®opmyna Kpamepa. Beruucnenue onpenenurenei
2 u 3™ mnopsanka. Panr marpunpl. OOpaTHas
Matpuna. Onpeaenurens N-To NopsAaKa.

CucreMa JMHEMHBIX alreOpanvyeckux ypaBHEHHI.
Matpuunblii  croco0 wux pemeHus. Teopema
Kponekepa-Kanemnmmu. CoBMecTHBIE,
HECOBMECTHBIE, OIIPECIICHHBIE, HEOIPEIECICHHbIE
CUCTEMBI JIMHENHBIX aJiIre0panyeckux ypaBHEHUI.
Bekrop. IloHsiTHEe O BEKTOpPHBIX JIMarpaMmax B
HayKe U TexHuke. JIuHelHble omnepamuu Hajg
BEKTOpaMu, CBOWCTBa. [[i1Ha BekTopa.

JekapToBa cucrema KOOpAMHAT.

Henuneinsle  omepauum  Hajg ~ BEKTOpaMHU:
CKaJIIPHOE, BEKTOPHOE, CMEIIaHHOE IPOU3BEICHUA,
WX CBOMCTBA. MeXaHUYECKHN CMBICI CKaJIIPHOTO
[IPOU3BEICHMUS. I'eomerpruueckmii CMBICII
OTIpEeIeUTENIEH BTOPOTO U TPETHETrO MOPSAIKA.
VYpaBHeHHe IMHUM Ha IUIOCKOCTH. lIpsimas wu
IUIOCKOCTh B IPOCTPAHCTBE. Y paBHEHUE INIOCKOCTH
B IIPOCTPAHCTBE.

KpuBble BTOpOTo mopsiika: OKpy>KHOCTb, JJUIHIIC,
runep0oyia; HMX YpaBHEHUs] M TE€OMETPUUYECKHUE
coiicTBa. KBaspaTuunble GOpMBI U UX MaTpPHULBL.

[IpeoOpa3oBanre  KBaJApaTUYHBIX  GopM K
KaHOHHYECKOMY BHUJTY.
Yucnosslie [OCJIEA0BATEILHOCTH. [Tpenen
YUCJIOBOM  ITOCJENOBATEILHOCTH. beckoHeuHo
MaJble U OECKOHEYHO 0obIINE
[OCJIEA0BATELHOCTH.

Oynkuus. Ilpenen ¢ynkuuun. Teopema o cBsizu
¢byHkuumn, e€ mpenena MU OECKOHEYHO MaJIOM.
beckoneuHo Mmamble U OoJibliMe  (PYHKIIUH.
[TapameTrpuyeckoe 3a1anue QyHKIHH.




Kon
AHAUKATOpa

Coneprkanue HHIUKATOPa
KOMIICTCHIIU U

OneHouHbIE Cpe/ICTBA

[Ipenen  cyMMbl, TOpPOU3BENEHUS, YACTHOTO.
HenpepbiBHOCTh (YHKIIMK B TOYKE U Ha OTPE3KE.
Knaccudukamust Touek paspbiBa. OCHOBHbBIE
TEOPEMBI O HEMPEPBHIBHBIX HAa OTpe3ke (PyHKUIUSIX.
OcHOBHBIE 3JIeMEHTapHble (PYHKIINH, UX CBOICTBa

U rpauKH.

duznueckue 3aja4m, MPUBOISIIUE K
nuddepeHnaIbHbBIM YPaBHEHHUSIM.
Juddepennuanbabie YpaBHEHUS MIEPBOTO

nopsaaka. 3agaun Kommu. Teopema cyniecTBoBaHusA
Y €IMHCTBEHHOCTH peleHus 3agauu Komm.
Jluneitnble nugepeHuanbHble  YpaBHEHUS C
MOCTOSIHHBIMM KO3 GHULMEHTaMH. YpaBHEHUS C
IIPaBOM 4aCTHIO CIIELUAJIBHOTO BUA.

Meto Bapuanyy NpoOU3BOJIBHBIX IOCTOSHHBIX.
Cuctemsl quddepeHnnanbHbIX ypaBHEHUH.
Yucnossle paabl. CXOAMMOCTb U CyMMa psizia.
Heobxonumoe ycnoBue cxoanuMocTH. JeHcTBuUs ¢
psaramu.

3Hakouepemaytoumecs: psasl. [lpusnak JleiOuuma.
AOCOIOTHAs M yCIIOBHASL CXOJUMOCTH.
@OyHKIMOHAIBHBIE PAJIBI, 007aCTh UX CXOIUMOCTH.
CBoiicTBa paBHOMEPHO CXOASIIUXCS PSAIOB.
Crenennble psasl. Teopema Abens. CBoiicTBa
CTETEHHBIX PSIAOB.

Pasnoxenne (yHKIMH B CTEMEHHBIC PSABI. Psbl
Teiinopa. Anroput™m pasznoxeHus QyHKUIUH B psij
Tewnopa.

[IpuMeHeHue creneHHbIX psagoB ['apMoHMYeckuid
aHaJIN3.

VYpaBHeHHS MaTeMaTHUECKON PU3UKH.

OcHoBHas TeopeMa KOMOMHATOPUKH.

IIpenmer TEOpPUH BEPOATHOCTEH.
[IpocTpaHCcTBO  3IEMEHTAPHBIX COOBITHH.
Anrebpa coOBbITHIL.

OTHOCHUTENIbHAs 4YacTOTa, 3aKOH YCTOWYMBOCTH
OTHOCUTEJIBHBIX YaCTOT.

Kilaccuueckoe ¥ reoMeTpu4ecKoe OIPEIEIICHUE
BeposaTHOCTEN. CTaTUCTHYECKasi BEPOSITHOCTD.
AxcromaTnueckoe IIOCTPOEHHE TEOpUHU
BEPOSTHOCTEH.

OCHOBHBIE TEOPEMBI O BEPOSITHOCTH CYMMBI
U TIPOU3BEICHUSA

HECOBMECTHBIX COOBITHIA.

[TpuHumn IIPAKTUYECKOU HEBO3MOXHOCTH
MaJIOBEPOSITHBIX COOBITHH.

CrnencrBus TEOPEM CIOKEHUS U YMHOXKCHUS.
YcnoBHas  BepoATHOCTb.  Popmylia  MOJIHOU
BEPOSITHOCTH.

BepostHocTs  rumnore3.  PopmyJibl betieca




Kon
AHAUKATOpa

Coneprkanue HHIUKATOPa
KOMIICTCHIIU U

OneHouHbIE Cpe/ICTBA

(BBIBOM).
[ToBTopenue ncnbiTanuii. Popmysa bepHym.
[IpenensHble  TEopeMbl B cxeme bepHyum

(;roxanpHas W HWHTEeTpajbHas TEOPEMBI
Jlarmaca, ¢opmyna Ilyaccona).
Hawueposrtheiiee YHCIIO MOSBJICHUI
COOBITHS B HE3aBUCHMBIX UCTIBITAHUSAX
(mpumepsr).

Ciyuaiinbie BEJIMYMHBI. JuckperHbie u
HEeMpepbIBHbIC BeIUYMHBI  (mpumepsl). Psan
pacnpe/eneHusl.

[InoTHOCTH pacnpezeneHus.

OyHKUUA pacnpeneyeHus ClIy4yaiHOMI
BEJIMYUHBI.

YucnoBble  XapaKTEpUCTHKH  JHUCKPETHBIX U
HEMpPEPBIBHBIX  CIy4YalHBIX BEJIMYMH -

MaTeMaTHYecKoe OKHAaHHe (CBOWCTBA).
UucnoBble  XapakTEPUCTUKU  JHCKPETHBIX U
HEMpPEPBIBHBIX CITy4YalHBIX BEJIMYUH -
aucrepcus, cpenHee KBaJpaTHUECKOe
OTKJIOHEHHUE (CBOKCTBA).

UucnoBble  XapaKTEpUCTUKU  JUCKPETHBIX U
HEMpPEPBIBHBIX CIy4YalHbIX BEJIUYHMH - MOJa U

ME€aHuaHa, Ha4daJIbHBIC u HCHTPAJIbHBIC
MOMCHTHI.
bunomuanbHbIi 3aKOH pacupeneneHus.

I'eomeTpHuueckuii 3aK0H paclpeeeHus .
['unepreomeTpudecKuil 3aKOH pacIpeaesICHUs.
PaBHOMEpHBIIT 3aKOH pacnpeeICHHUs.
IToka3aTenbHBIN 3aKOH paclpeeIeHYs .
HopManbHblii 3aKOH pacipeiesieHus.

3akoH OOJBLIMX YHCEI.

Cucrema cilydaiiHbIX YHUCEJ: OCHOBHbBIE IMOHSITHS.
3aKOH pacnpeleneHns] BEPOSITHOCTEN THCKPETHOU
JBYMEPHOU CIIy4aliHOW BEJIMYHHBI.

@yHKIUA paclpeneseHusl IBYMEPHOU CIy4aiiHOU
BEJIMYUHBI.

[ImoTHOCTB pacnpeaesnieHust ABYMEPHOM CIIy4aitHOM
BEJIMYUHBI.

VY CIOBHBIE 3aKOHBI PACIIPENEICHUS COCTABIIAIOIINX
CUCTEMBI IUCKPETHBIX CIIyYalHBIX BEJIMYHUH.

VY CII0BHBIE 3aKOHBI PACIPENEICHUS COCTABIIIOIINX
CHUCTEMBI HENIPEPBIBHBIX CIIy4YaiHbIX BEJIUYHH.
UucnoBble  XapaKTEpPUCTUKUM  CUCTEMBI  JBYX
Clly4alHbIX BeJWYMH. KOppessiMOHHBII MOMEHT,
K03 duLueHT koppensuuu. KoppeanpoBaHHOCT U
3aBUCHUMOCTb CIIy4aiHbIX BEJIMYHUH.

JIunennas perpeccus. JInnenHas Koppenanus.
OcHOBHbIE IOHATHSA MaTEMATUYECKON CTaTUCTUKHU.
I'eHepanbHass ¥ BbIOOpPOYHAs COBOKYMHOCTH.
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[ToBTOpHas u OecrioBTOpHAS BBIOOPKHU.
PemnpesenTtaruBHas BbIOOpKa.

Cnoco0s1 oTOOpAa.

CrarucTtrueckoe pacrpeeiaeHue BIOOpKU.

DMIpuyeckas byHKIUSA pacrpeneneHus.
[Tosmmuron u rucrorpamma.
Craructuueckue OLICHKH rmapameTpoB

pacripenenenusi. Hecmermennsie, 3QGeKTUBHBIE U
COCTOSITEJIbHBIE OLICHKH.

I'enepanbHas cpenHss, BBIOOpOYHAsT CpeIHSA.
I'pynmnoBast u o6mmas cpegHue.

I'enepanbHas, BBIOOpOYHAS JUCTIEPCUU.
I'pynmoBasi, BHYTpUIpyNIOBas, MEXIPYIIOBasd,
oO1ias qucnepcun.

To4yHOCTP OLICHKM, IOBEpPUTEIIbHASI BEPOSTHOCTS.
JloBEpUTENBHBIN UHTEPBAIL.

Cratuctuueckas TUIIOTE3A. Hynesas "
KOHKYpPHUpYIOLIasl, IPOCTasl U CJIOKHAs TUIIOTE3BI.
Ommobku 1 u 2 poxa. CTaTucTudeckuii Kpurepun
NpOBEpPKU HyJeBoil rumnore3sl. Habmogaemoe
3HaYEHUE KPUTEPHUS.

Kputnueckast  obmacte. OOnacte  NpUHATHA
runote3bl. Kpuruueckue TOUKH.

Kpurepuii cornacus Ilupcona.

[TonsiTHE W CMBICH TPOU3BOJHON  (DyHKIUH.
I'eomerpuueckuii  CMBICI ~ NPOU3BOAHOM  H

muddepenimana.

OcHoBHbIE IIpaBuiIa nuddepeHIupOoBaHusl.
[IpousBonHas CJI0KHOM byHKIHN.
WHBapuaHTHOCTH bopMBI nuddepeHnmaia.
HesasHo 3a/1aHHbIE byHKIMH, 150.¢
I pepeHIupoBaHUE.

Teopema @epma, Pomg, Jlarpawxka, Komm.
[IpaBuio Jlomurans.

@®opmyna Teitnopa. Ilpunoxenue  dopmyIbl
Tewnopa. Uccnenoanue byHKIHH:
MOHOTOHHOCTb, IKCTPEMYM, BBIITyKJIOCTb,
BOTHYTOCTh. Todyku mieperuda. ACHUMOTOTHI
BEPTHUKAJIbHBIE U HAKJIOHHBIE.

KommuiekcHble uncna M JEUCTBUSL C  HUMH.

I/I306p AXKCHHUEC KOMIIIICKCHOTO 4YHcCia Ha
IINIOCKOCTH. AHFe6paI/I‘ICCKaﬂ, reoMEeTpuueCKasd "
IIOKa3aTCJIbHBIC (I)OprI KOMIIJICKCHOT'O

yucna. CTeneHb 1 KOpeHb KOMIIEKCHOTO YHCIa.
[TepBooOpa3nas u e€¢ cpoiictBa. Heonpenenéuumlii
MHTErpaj. 3aMeHa IEPEeMEHHOM B HEONIPEIECIEHHOM
MHTETpaje U UHTETPUPOBAHUE 110 YACTAM.

Tabmuia HMHTETPAIIOB. WNHrerpuposanue
palMOHAIIBHBIX, HMPPaLHOHAIBHBIX u
TPUTOHOMETPUYECKUX (DYHKIMH.




Kon
AHAUKATOpa

Coneprkanue HHIUKATOPa
KOMIICTCHIIU U

OneHouHbIE Cpe/ICTBA

3ajauu, OPUBOJIIME K MOHATUIO ONpPEAENEHHOTO
uHTerpana. CBOMCTBa ONpENENEHHOTO MHTErpaa.
®opmyna HetoTona-JIeiioHna

WuTerpupoBanue 1o 4acTsiM, 3aMeHa [epEeMEHHO.
HecoOctBennbie unHTerpansl. ['eomerpuueckue u
¢buznueckue MPUIIOKEHUS OTpeeIEHHBIX
MHTETpaJIOB.

@yHKIMY HECKOJIbKUX NIEPEMEHHBIX : OTIPEEIICHUE,
00J1acTh oTpeIeNICH s, CTIOCOOBI 3aJaHusl.
Yactueie npousBoansie ®HII, ux reomerpudeckuii
u MexaHuueckuit cMbici. [Ipenen GpyHkiwmu.
JIBOMHOM UHTETpal.

3aMeHa IepeMEHHbBIX B JBOMHOM HHTETpAJIE.
TpoiiHOl wuHTerpan. 3amMeHa MEPEMEHHBIX B
TPOMHOM HHTETpaJie.

[Ipuiio>keHust KpaTHBIX HHTETPAJIOB.
Kpusonuneiinsle nnaterpaisl 1 pona.
KpuBonvHeliHble HHTErpaibl 2 poja.
IToBepxHOCTHBIE HHTETpabl 1 U 2 pofa.
[Ipuiio>keHus: KpUBOJIMHENHBIX U MOBEPXHOCTHBIX
UHTETPAJIOB

@DYHKIMN KOMIIJIEKCHOTO IEPEMEHHOTO.
I'apmoHHMyeckuii aHanu3

DneMEHTHI TEOPUM HOJIS

YucneHHbIe METOIbI

DneMeHTHl PYHKIIMOHAIBHOTO aHATH3a

OCHOBBI BBIYMCIUTEIbHOTO SKCIIEPUMEHTA

OIIK-3.2

Cnoco0eH  TPUMEHSTH
COOTBETCTBY IO
(hU3UKO-MaTeMaTHIECKU U
ammapar npu
TEOPETUIECKOM u
IKCIIEPUMEHTAITBHOM
UCCIICIOBAaHUN B
peIIeHun 3aj1aq
HEPTOCOEPEIKECHUS

[IpuMepHBIe IpakTUYECKUE 3a0aHus Ul DK3aMeHa
Haiitu obpatnyro Matpumy A 1 jgma A =

1 -1 2

-1 1 1

1 1 0
Incos x

X2
[Mpu kakux 3HAYEHHSAX A M D cucTeMa ypaBHEHMIt
UMEET EJMHCTBEHHOE peIlIeHHe, OECKOHEYHOe

3x—ay =1
6x+4y =D

Haner matpuust A, B, .. Kakum ycnosusm

Beruucnurs lim

MHO>KECTBO PEIICHU

JOJDKHBI YJIOBJIETBOPATH UMciaa M, N, P, , YTOOBI
MOHO ObUIO Haiitu A+B, A-B,B-A,A-B+B
Teno mMaccoil 4 Kr IBWXXETCS MPSMOJIMHEWHO 10
3aKkoHy X = t2 + t + 1. Onpenenurh KHHETUYECKYIO
SHEPTHIO Tella B MOMEHT BpemeHu t = 5.

[Tpu xakux 3HaueHusx a u b touka (1,3) sBuseTcs
TouKol neperu6a kpusoii y = ax3+hx??




0) Ilopsinox mpoBedeHUs] TPOMEXKYTOUYHOWH AaTTeCTAMHM, TOKA3aTeId W KPUTEPUH
OLIEHUBAH M

[IpoMexyTouHas arrectaiys IO JUCHUIUIMHE «MaremaTnka» BKIIOYA€T TEOPETHUECKUE
BOTPOCHI, TIO3BOJISTIOIINE OLIEHUTh YPOBEHb YCBOCHHS 00YJarOIIUMHUCS 3HAHUH, U TIPAKTHYECKHE
3aJJaHus1, BBISBIISIONIHE CTEIIEHh C(POPMHUPOBAHHOCTH YMEHHH U BIIAJACHHUN, IPOBOAUTCS B popme
9K3aMeHa U B opMe 3a4eTa.

DK3aMeH 10 TaHHOW JAUCIUTUIMHE TPOBOUTCS B YCTHOM (pOpME 10 SK3aMEHAITHOHHBIM OnJieTam,
KaXXIbI U3 KOTOPBIX BKIIFOYAET 2 TEOPETUIECKUX BOIIPOCA U OJHO MPAKTHUECKOE 3aJaHHe.
IMoka3aTenn u KpUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OICHKY «OTIMYHO» (5 OasioB) — OOyYarONIMICS TEMOHCTPUPYET BBICOKHI YpOBEHBb
chOpMHPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTeMaTHdeckoe M TiyOokoe 3HaHue
y4eOHOro Marepuajga, CBOOOJHO BBITIOJHACT MPAKTHUYECKUE 3aJaHusi, CBOOOJHO OINEpUPYyET
3HAHUSIMU, YMEHUSMHU, IPUMEHSET UX B CUTYALIUSAX MOBBIIICHHOH CIOKHOCTH.

— Ha OIICHKY «Xopomo» (4 Oamra) — oOydaromuiicss JAEMOHCTPHPYET CpPEIHUN YPOBEHBb
chOpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHMSA, YMEHHUS OCBOCHbBI, HO JIOIYCKAaIOTCS
HE3HAUYUTEIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYIHEHUSI IPU aHATUTHUYECKUX OIEpalusiX, epeHoce
3HaHUU 1 YMEHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYaITUH.

— Ha OLICHKY «YIOBJIETBOPUTeJAbHO» (3 0anna) — oOydarouuiics AeMOHCTPUPYET MOPOTOBBIMA
yPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIINI: B X0OJI€ KOHTPOJILHBIX MEPOMNPHUITHIA TOIyCKAIOTCS
OIIMOKH, TPOSIBISETCS OTCYTCTBUE OTIEIbHBIX 3HAHWM, yMEHHH, HABBIKOB, OOydarolIUiics
UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHUS MPHU ONEPUPOBAHUN 3HAHUSIMHU U YMEHHUAMH TPU HX
NepeHOCce Ha HOBBIE CUTYALIUH.

— Ha OIICHKY «HEeYI0BJETBOPUTEIbHO» (2 Oama) — o0ydJaromuiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUEeCKOro MaTepuana, JoIMyCKaeT CYIIECTBeHHbIE OIIMOKU, HE MOKET MOKa3aTh
WHTEIJICKTY albHbIC HABBIKU PEIICHUSI MPOCTHIX 3a1a4.

— Ha OLICHKY «HeY/I0BJIeTBOPHUTeAbHO» (1 0amt) — 00ydaromuiicss He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUS U 00BSICHEHUST HHPOPMAITUH, HE MOXKET MOKA3aTh HHTEIUICKTYaJIbHbIC
HABBIKU PEIICHUS MMPOCTHIX 3a/1a4.

3aueT Mo NaHHOW IUCHHMIUIMHE MPOXOAHWT B (opMme cobecemoBaHMs 1O TeMaM, M3y4aeMbIM B
TEUEHHE CEMEeCTpa

Iloka3aTenn u KpUTEPUHU OLIEHUBAHUS 3a4eTa:

— Ha OLEHKY «3a4TeH0» — 00yJaroImuiics MoKa3bIBaeT MOPOTOBBIH YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHIIHH, T.€. IMEeT ()parMeHTapHOE 3HAHUE HAa YPOBHE BOCIIPOM3BEICHUS U OOBSICHEHHUS
nHpOpMAaINK, WHTEUIEKTYaJbHbIE HAaBBIKA HCIIOJIB30BAHMS TPOCTEHIINX METOJOB aHaIn3a
YUCIIEHHON MH(pOpMaIHH;

— Ha OIIEHKY «HEeYI0BJIETBOPUTEIBHO0» — PE3yJIbTaT 00yUYCHHUS HE TOCTHTHY T, 00yJaroIIuiics He
MOJKET TI0Ka3aTh 3HAHWS HA YPOBHE BOCIPOMW3BENCHUS M OOBSICHEHHS WHPOpPMAINU, HE MOKET
MOKa3aTh HHTEJUICKTYaIbHbIE HABBIKH UCTIOIH30BAHMS MTPOCTEHIIIIX METOIOB aHAJIM3a YUCIICHHON
MHpOpMaLIUH.





