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JIMCT aKTyaM3anun padoyeil mporpaMmbl

Pa6ouag mporpamma rnepecMoTpeHa, 06cy KIeHa H of00peHa A peammsaimu B 2022 - 2023
yueGHOM rofy Ha 3acefaHuy Kadeapsl MeTamryprin H cTaHzapTH3aIH
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3ap. kadempoit 2~  C.M.TonopusHuH

PaGouag mporpamma mepecMoTpeHa, 00cyKIeHa H 0f00peHa A1d pearmsatuu B 2023 - 2024
yueGHOM rofy Ha 3acefaHiy Kadeapsl MeTammyprin H cTaHzapTH3AIIH
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3aB. Kabenpoit C.M. 'onoBusHIH

PaGouag mporpanmia mepecMOTpeHa, 06cyKIeHa H 0Z00peHa g peaymsayu B 2024 - 2025
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PaGouag mporpanmma mepecMoTpeHa, 06cyKIeHa H 0g00peHa I1d peamsaiiu B 2025 - 2026
yueGHOM rofy Ha 3acefaHiy Kadeapsl MeTamTypruu H cTaHIapTH3aIkH

IIpotokomor 20 .r. Neoo
3aB. Kadeapoit C.M. l'onoBusHIH




1 Ieain ocBOeHMs JUCHUIINHBI (MOTYJIs)

Lenpro AUCUMILIMHBL SIBISIETCS OBJIAJCHUE CTYJIEHTAMHU HEOOXOIUMBIM U JTIOCTAaTOYHBIM
ypoBHEM 00111enpodheccuoHaTbHBIX KOMIIETEHIIUNA B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO
o HanpaiieHuto noarotoBku 13.03.02 DnekTposHepreTHka U 3JIeKTpoTexHHUKa. Kpome Toro,
MpernoaBaHue MaTeMaTHUKU B By3aX MMEET IEJIbIO BBIPAOOTKY Y CTYJIEHTOB YMEHHS MPOBOJUTH
MaTeMaTHYECKU aHaIW3 TMPUKIATHBIX (MHKECHEPHBIX 3a/ad) W OBJAJCHUE OCHOBHBIMH
MaTeMaTHIE€CKUMHU METOJaMU MCCIICIOBAHUS U PEIICHUS TAKUX 3a]1a4.

Hacrosmas mporpammMa oTpakaeT HOBBIE TpeOOBaHMS, TMPEABSIBISIEMbIE K
MaTeMaTH4eCKOMY OO0pa30BaHUIO COBPEMEHHBIX CTyAeHTOB. Ee xapakTepuszyer npukiIagHas
HaNpaBJIEHHOCTh M OpHUEHTAlMs Ha OOydYeHHE CTYJCHTOB HCMOJb30BAaHHIO MaTEeMaTHUYECKHX
METO/I0B 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 THCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOI POrpaMMbl

Hucuunnuaa Marematuka BXOJUT B 00sS3aTeNbHYIO YacTh y4yeOHOro IUTaHa
00pa30BaTebHON IPOTPAMMBI.

Jis  u3ydeHHs ~ JUCIMIUTMHBI ~ HEOOXOMWUMBI ~ 3HAHUS  (YMEHUs,  BIIQJICHUSN),
c(hOopMHUpOBAHHBIE B PE3yJIbTATE H3YUCHUS TUCIUTUINH/ IPAKTHK:

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

WN3yuenne aucUMIUIMHBI — 0a3upyercs Ha  3HAHUSAX, YMEHHAX ©M  HaBBIKAX,
c(OpPMHPOBAHHBIX B PE3yJbTaTe IMOJYYCHHS CPEIHEro (I0JIHOTO) o0IIero oOpa3oBaHus W, B
HIEPBYIO OUepe/ib, U3yUEHUS JUCIHUIUTHH «T€OMETPHS», «alredpay.

3HaHus (YMEHHUs, BJIAJICHUSI), IOJyUYEHHbIE NPU W3YYEHUH JAHHOM NUCUUIUIMHBI OyayT
HEOOXOIUMBI JJIs1 U3y4EHUS TUCHUIINH/TIPAKTUK:

®usnka

Xumust

Teoperndeckast MexaHuKa

[IpuknagHas MmexaHuka

Anre0pa JJOTUKHU U OCHOBBI IMCKPETHOU TEXHUKHU

[TonroToBka K mpoueaype 3aIiuThl U 3a1UTa BbITY CKHOW KBaIU(UKAlIMOHHOW pabOThI

3 KomneTeHnuu ody4yamwiierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHHS

JAUCHMILIMHBI (MOYJIs1) M IVTAHUPYyeMble pPe3yJbTaThl 00y4eH sl

B pesynbrare ocBOeHUS TUCHUILUIUHBI (MOys) «MaTemaTtukay 00ydaroIuics JOKEeH
00J1a/1aTh CIIe1YIOIUMHU KOMIIETCHIIUSIMU:

Ko unaukaTopa NHaukaTtop 10CTHKEHHS] KOMIICTCHITUN

OIIK-3 CnocoGeH NpUMEHATh COOTBETCTBYIOIMI (U3UKO-MaTeMaTHUECKUil anmapar, METO/IbI
aHaJM3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U SKCIEPUMEHTAIBHOTO UCCIIEI0BAHUS




IpH penIeHUH PO (HECCHOHAIBHBIX 331a4

OIIK-3.1 Hcnonp3yeT MeTOJbl aHaiu3a M MOJACIUPOBAHUS IPU  PELICHUU
npodeccuoHambHBIX  3a7a4, MOJEIMPOBAHMM U  NPOEKTUPOBAHUU
OYHEPTOCUCTEM

OIIK-3.2 CnocobeH NpUMEHATh COOTBETCTBYIOLIMM  (PU3MKO-MaTeMaTUYECKUI
anmapar HpH TEOPETHYECKOM U SKCIEPUMEHTAJIbHOM HCCIIEOBaHUM B
PELICHNUH 33]1a4 SHEProcOepeKEeHUs!




4. CTpykTypa, 00b€EM U coepKaHne TUCHUTUITHHBI (MOTYJIs1)
OO0mast Tpy10eMKOCTh TUCIMILIUHBI cocTaBisieT 15 3aueTHbix exwnun 540 akaja. 4yacoB, B TOM
qucie:
— KOHTaKTHas pabota — 262,1 aka. 4acos:
— ayautopHas — 252 akaj. 4acos;
— pHeayauropHas — 10,1 akan. gacos
— caMocTosATebHas paboTa — 206,5 aka1. 4acos;
— MOJITOTOBKA K K3ameHny — 71,4 akan. yaca

dopMa aTTeCTalMH - IK3aMEH, 3a4ET C OLEHKOM
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1.1 Matpuiisl Hx

CBOMCTBA. JIunelinbie
omnepalyyd ¢ MarpUlaMH.
TpaHcrioHUpOBaHHAs

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

Ionsrue 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 pabora
MaTpuna CucreMsl MHUKPOKOHTPOJIEHBIE
. . KOHCIIEKTOM;
JTUHEHHBIX YpaBHCHHIA. pabotsl (MK)
pabota ¢ OIIK-3.1,
CoBMECTHBIC u 14,2 nposepka M/13
HECOBMECTHEIC 00pa30BaTEIBHBIM saumta VI3 OIlK-3.2
. ’ nopraiom MI'TY;
ornpenenéHHbIe u
N MTOJITOTOBKA H
HEOIIpeeIEHHEIE,
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
pelieHus cucTeM
JMHENHBIX YPaBHEHHH.
OKBHUBaJICHTHBIC
rnpeoOpa3oBaHUsl  MaTpuil
cucrembl. Meton TI'aycca
peleHus cucTeM
JMHENHBIX YpaBHEHHH
TIPOU3BOJIBHOM
Pa3MEPHOCTH.
OyHIaMeHTanbHas
CHUCTEMA PELICHUI.
Wroro no pazneny 14,2

2. OJIeMEHTBI BEKTOPHOU

aJIreopsl




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

OllepalMy HaJ[ BEKTOPaMH. MOJITOTOBKA K
Ipoekuuu BeKTOpa Ha OCh. MPAKTHYECKAM
Hanpagisronme Ko-CHHYCHI 3aHATHSIM:
BeKkTopa. JlnmuHa BekTopa. pabota c
CkansipHOE TPOU3BE/ICHUE 3IEKTPOHHBIMHU
BEKTOPOB M €r0 CBOMCTBA. yIeOHUKAMH,
VYcnoBue OpTOroHaNbHOCTH pabota ¢ MK
BEKTOPOB. MexaHWYeCKui KOHCIIEKTOM; nposepka N3 OIIK-3.1,
8 14
CMBICIT CKaJISIPHOTO pabota ¢ 3anmta UJ13 OIIK-3.2
npousBeneHus. BekropHoe 00pa3zoBaTeIbHBIM
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 8 14
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,
YpaBHEHHE IIJIOCKOCTH B pabota c MK
npoctpaHcTBe. PaccrosHue 10 14 KOHCIIEKTOM; nposepka M3 OITK-3.1,
OT TOYKH JIO0 IIJIOCKOCTH. pabota ¢ 3ammTa M/[3 OIIK-3.2
IIpssMast B mpOCTpaHCTBE. 00pa3oBaTeIbHBIM
B3aumnoe pacrnosnoxeHue nopranom MI'TY;
NpSIMBIX M TUIOCKOCTEH B MTOJITOTOBKA U
MIPOCTPAHCTBE. Oobume BhinosiHeHue MK;
YpaBHEHHUSI TPSMO#A. BBINIOJIHEHHUE U
Tepexoa K KAHOHUYECKUM. MOJITOTOBKA K
3ammTe MJ3
Uroro no pazneny 10 14
4. KpuBble W TOBEPXHOCTH
BTOPOr'0 NOPsIAKa
HOJTOTOBKA K
4.1 Kpusble 2-ro mopsiaka: A
MIPAKTHYECKUM
JJIIUIIC, runepoOona,
3aHATHSM:
napabona.  TexHuveckue
pabota ¢
TIPUIIOKEHHS
. 9JIEKTPOHHBIMHU
TEOMETPUYECKUX CBOWMCTB
KPHBBIX. VpaBuenue y4ebHHKaMu;
) pabota ¢ npoBepka M/13 OIlK-3.1,
TTOBEPXHOCTHU B 10 14
KOHCITEKTOM; sammra M/13 OIlK-3.2
MIPOCTPAHCTBE,
pabota ¢
HWIAHIPUYIECKIEe
HOBEPXHOCTH Cdepa 00pa30BaTEIBHBIM
) ’ nopraiom MI'TY;
KOHYC, SJUTUIICOU T,
BBINIOJTHEHHUE U
THIIEPOOIION T,
MIOJITOTOBKA K
1apaboIONIbI

3anmre 1MJ13




HWroro no pazneny 6 | | 10 | 14 |
5. ITocnenoBaTeIbHOCTH:
BBEICHHNEC B MAaTeMaTHYECKHH
aHaNM3
5.1 MuoxectBa, Bepxuue
u HIDKHHE rpaHu
MHOECTB.
IlocnenoBaTenbHOCTD.
IIpenen
HOCJIEIOBATEIEHOCTH.
CgoiicTBa CXOJIS LM XCST
N MOJIrOTOBKA K
HOCIIEZI0BATEILHOCTEH.
HPaKTHYECKUM
OrpaHuYeHHBIC
3aHATHSM:
II0CJIEeI0BATEILHOCTH.
pabota ¢
beckoneuno  manele u
9JIEKTPOHHBIMHU
0ECKOHEYHO Oospime
y4eOHUKAMU;
10CJIeI0BATEILHOCTH.
pabota ¢
Yucno «e». IIpenen MK
KOHCIIEKTOM; OIIK-3.1,
(hyHKIHH. 1 8 10 14 nposepka 13
.. pabota ¢ OIlK-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.
Hroro no pazaeny 8 10 14
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;
apryMeHT  KOMILJIEKCHOTO pabora ¢ nposepka MJ13 OIIK-3.1,
1 4 8 16
yucna.  AnreOpandeckas, KOHCIIEKTOM; 3ammra /13 OIIK-3.2
TPUTOHOMETPHYECKAs u pabora ¢
TIOKa3aTeIbHast ¢bopma 00pa3oBaTEILHBIM
KOMILJIEKCHOTO Yyyucia. noprasiom MI'TY;
Crenenb u KOpEHb BBITIOJTHEHUE U
KOMIIJIEKCHOTO YHCIIa. HOJTOTOBKA K
3ammte MJ3
HWroro no pazueny 4 8 16
Hroro 3a cemectp 36 54 86,2 3K3aMeEH

7. DneMeHThl (YHKIHOHAIBHOTO
aHanm3a. JuddepenunansHoe
HCYKCICHHE (QYHKUHUM OIHOU
TIepeMEHHON




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
9JIEKTPOHHBIMU
TG GepeHIIPOBaHUS.
. y4eOHHKaMH;
IIpousBonnas CIIOKHOM nposepka N3
¢ynak-umu.  IIpousBoanbie| 2 16 paGora ¢ 3ammTa MJ3 OlIK-3.1,
YHIIHH. P A KOHCIICKTOM; OIIK-3.2
OCHOBHBIX  3JIEMEHTapHBIX
N pabora ¢
¢ynkumii.  [IpousBomHas
byHKLH N 00pa30BaTEIbHBIM
’ nopraiom MI'TY;
rapaMeTpUIECKH.
BBINIOJTHEHUE U
IIpousBonnas HESIBHO
3aJaHHON dyHKIIIH TI0ATOTOBKA K
’ 3anmre N/13
Jlorapudmuueckoe
UG hepeHIIpoBaHHe.
VpaBHeHUs KacaTenpHOU U
HopMaimu. Teopemsr depma,
Ponns, Jlarpamxka, Komm.
IIpaBuio JlonuTans
PaCKpBITH
HEOIIpeIeIEHHOCTEH.
IIpumenenue B
TIpUOTIKEHHBIX
BBIYHCIICHUSX.
Hroro mo pazgery 16
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;
HavMeHbIIee 3HAYECHUS pabota ¢ MK
GyHKIIMM ~ Ha  OTpe3Ke. 2 14 KOHCIIEKTOM,; nposepka NJ13 OIIK-3.1,
Beimyknocts  GyHKUUH H pabota ¢ 3anmta UJ13 OIlK-3.2
TOYKH neperuoa. 00pa30BaTEIBHBIM
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 14
9. OyHKINN HECKOJIBKUX|

TICPEMCHHBIX.




9.1 [TIlomsrme QyHKIMHN
HECKOJIBKAX ITePEMCHHBIX.

DJeMeHThI TOTIOJIOTHH

(OKpecTHOCTB, CBSI3HOE

MHOXECTBO, OTKPBITHIC U

3aMKHYThIC MHOXECTBa,

o0macts). Ob6nactb

OIIpE/ICIICHYIS, npesen,

HETPEPHIBHOCTH " MOJIrOTOBKA K

i depeHIupyeMocTb MPaKTHYECKAM

GYHKITUH HECKOJIbKUX 3aHATHSM:

MePEMEHHBIX. YacTHbie paboTa ¢

IPOU3BOAHBIE U  IIOJHBIHA 3JIEKTPOHHBIMU

TG depeHIa. y4eOHUKAMU;

KacarenbHast MIockocTh U pabora ¢ MK

HOpMaJlb MTOBEPXHOCTH. KOHCIIEKTOM; OIlK-3.1,

Juddepenunpopanue 14 pabota ¢ nposepka MJ13 OIlK-3.2
. 3ammTa /3

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

mudGepeHIaIbl - BBIC X 3ammte MJ13

TIOPSIIKOB. DKCTpeMyM

GbyHKIMH HECKOJIbKHUX|

MIePEMEHHBIX.

Heobxomumoe u

JIOCTaTOYHO® yCcIoBHE

9KCTpeMyMa.  KBaJparoB.

VYcnoBHbII OKCTPEMYM.

Oyukuus Jlarpanxa.

Hroro no pazageny 14

10. HHTerpamsHOe HCUUCICHHE
(HeompeneneHHBII  MHTETpal,
OIIpeAeIICHHBIH HHTETpal,
HecoOCTBEHHBIH HHTETpal,

KpaTHbIE HHTErPaJIbl)




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

16

16

14

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

OIIK-3.1,
OI1K-3.2

Hroro no pasnemny

16

16

14




11. BexkropHblil

a”HaJi3 u

QJIEMCHTLI TCOPHUU I10JIA

MOJITOTOBKA K
MPAKTHYECKAM
3aHATHSIM:
paboTa ¢ 3ek-
11.1 DneMeHTHl TeOpuH TPOHHBIMU
nost. CkaJsipHOe TI0JIe, ero yIeOHUKAMH,
XapaKTEPUCTUKH. paboTa c MK OIK-3.1,
BekropHoe mone, pabota,| 2 4 6 14 KOHCIIEKTOM; cobecenoBanme OIK-3.2
LUPKYJSILUS, POTOP, HOTOK, pabora ¢
JMBEPreHLHs, 00pa3zoBaTeIbHbIM
clienranbHbIe BUIBI TTOJIEH. noprasiom MI'TY;
HOJTOTOBKA U
BbInoJIHeHHEe MK
IIOJITOTOBKA
K YCTHOMY OIIPOCY
HUroro no pazgeny 4 6 14
12. YucaeHHble METO/IBL.
OCHOBBHI BBIYMCIUTEILHOTO
MIOJITOTOBKA K
MIPAKTHYECKAM
3aHATHSM:
pabora ¢ diek-
12.1 YucrneHHbIE METOIBI. TPOHHBIMH
Oc-HOBBI yacOHmuiam; OIIK-3.1,
BBIYHCIIUTEIBHOTO 2 8 14,2 paora ¢ cobecenonarme OIIK-3.2
KOHCIIEKTOM;
JKCIIepHMEHTa
pabota c
00pa3zoBaTeIbHBIM
noptrasiom MI'TY;
MOJITOTOBKA
K YCTHOMY OIIPOCY
HWroro no paznemny 8 14,2
Hrtoro 3a cemectp 36 54 | 86,2 9K3aMEH
13. Juddepenmmansabie

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 YypaBHEHHUS
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

€MHCTBEHHOCTH PpEIICHMUS.
TlonsTus YaCTHOTO u

obmero peIICHHS.
Jduddepenunansabie
YpaBHEHHS, JIO-TTyCKAIOIIE
MTOHIDKEHNE TOpsIIKA.
OnHoponHbIE "
HEOJHOPOHBIE JIMHEWHBIE
mddepeHraTbHbIe
YpaBHEHHUSI BBICIIIETO
o-pszIKa.
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
TG depeHIaIbHbIX
YpaBHEHUH C IMOCTOSIHHBIMA
ko3 durmeHTamu.
Cucremsl JTUHEHHBIX|
G hepeHIaTbHBIX
YpaBHEHUH. CHCTEMBL.
Meron  uCKIIOYEHHS H
MeTo Oilnepa pelieHus
HOPMAITBHBIX CHCTEM

10,1

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 113
3anmra UJ13

OIIK-3.1,
OI1K-3.2




HUrtoro o pazneny 8 | 8 | 10,1 |
14, Psanst (4ucnossle,
(YHKIOHATbHBIE, CTCIICHHBIC)
14.1 YucnoBsle psibl
Yucnosbie PpSIIBL
CxoauMocTh H  CyMMa
psna. Heobxonumoe
ycioBUe CXOJTUMOCTH.
JIeMCcTBUS CO CXOASIIMUCS
panamu. Jocrato4nsle
MIPU3HAKH CXOAUMOCTH
PSIOB C TIOJIOKUTEJIEHBIMU
YjieHaMU (npu3HaKu
HOJTOTOBKA K
CpaBHEHUS, Janamoepa,
< IPaKTHYECKUM
Komm, HUHTETPAJIbHBIN). .
3HaKouepeIYIONMECs SATTHAM:
CPELYIo . pabora ¢ 3ek-
psanpl. Tlpusnak JleiiOHuia
TPOHHBIMH
CXOANMOCTH
3HAKOUepe YOI XCs yacOHHKaMH; MK
SITOB b Sy;:nosﬂaa u padora c
PALOB. KOHCIIEKTOM; nposepka UJ13 OIIK-3.1,
a0COJIIOTHAS CXOIUMOCTb. 6 8 6
pabota ¢ 3ammTa M/(3 OIIK-3.2
OyHKUMOHAIBHBIE  PSJIBL
00pa30BaTEIbHBIM
O0nacTp  CXOOMMOCTH U
. noptaiom MI'TY;
METOIBI €€ OIpeleIeHHs.
MTOJITOTOBKA H
Crenennbie psinpl. Teopema
BeimonHeHne MK
Aoens. Paguyc
BBINIOJTHEHUE U
CXOAMMOCTH  CTElEHHBIX|
OB I MTOJITOTOBKA K
PALOB. vp 3anmre 1UJ13
CXOIUMOCTH. CaolicTBa
CTETIEHHBIX PSLIIOB.
[lpumeneHne  CTEMEHHBIX
pSIIOB B MPHONMIKEHHBIX
BBIYHCIICHUSX, B
BBIYHCIICHUH
ONpPEeNENEHHBIX
MHTETPaJIOB, MMPH PEIICHHI
1 hepeHIHaTBHBIX
YPaBHEHHH.
Hrtoro o pazneny 6 8 6
15. 'apMoHnueckuii aHanus
MOJITOTOBKA K
15.1 Tpuronomerpuyeckas NIPaKTUYECKUM
cu-creMa U €€ CBOWCTBA. 3aHATHUSM:
Pan ®ypbe, pasnoxeHue paborta ¢ 3iek-
¢ynxun B pan Oypoe. Pan TPOHHBIMHU
®yppe 11 YETHBIX U y4eOHHUKaMH;
HEUETHBIX GbyHKIHHA. 4 6 6 pabora ¢ nposepka M/13 OIIK-3.1,
VYcnoBus MTOTOYECYH 01 KOHCIIEKTOM; 3ammTa MJ3 OIlK-3.2
CXOAMMOCTH U CXOJUMOCTH pabora ¢
«B Ccped-HeM» IJIs PpsZOB 00pa3zoBaTeIbHbIM
®ypoe. [Ipumenenue psaos noprasiom MI'TY;
Oypbe B NpUOTMKEHHBIX BBIIIOJTHEHUE U
BBIYHCIICHUSIX. IIOJITOTOBKA K
3ammTe MJ3
HUroro no pazgeny 4 6 6

16. BeposTHOCTb:
BEPOSTHOCTEH

TeopHs




16.1 Ilpeamer Teopmu

BEPOSATHOCTEMN.
OTHOCHTEIIbHAS ~ YacToTa,
3aKOH YCTOMUYMBOCTU
OTHOCHUTEJTBHBIX 4acToT.
Kiaccrueckoe U
TeOMETPHYECKOe
orpezeseHue

BeposiTHOCTeH. OCHOBHBIC
TEOPEMBI O BEPOSTHOCTH
CyMMBI W TPOHU3BEICHUS

COOBITHH. VYcnosHas

BEPOSTHOCTb. Dopmynal

TTOJIHOM BEPOSITHOCTH.

dopmyna Betiieca.

dopmyna Bepuynnu.

IIpenenvHble TEOpeMBl B

cxeMme Bepunynnmu

(mokanpHas u MTO/ATOTOBKA K
HHTeTpajbHas TEOPEMBI MIPAKTHYECKUM
Jlannaca, dhopmyna 3aHITHSM:
ITyaccona). pabora ¢ 3Jek-
HauBepositaelimee uucino TPOHHBIMHU
MOSIBIICHUIH  COOBITUSL B y4eOHUKAMHU; nposepka /I3
He3aBI/1vc1/1me HCIIBITAHNSX. 10 pabora ¢ saumta VI3 OIIK-3.1,
ChyuaiiHple  BEJH-UHHBIL. KOHCITIEKTOM; OIlK-3.2
JuckpeTHbIe u paboTa c
HEeNpepbIBHBIE  BEITMYUHBL 00pa3zoBaTeIbHBIM
Pan pacnpeneieHus. nopranom MI'TV;
[TnotHOCTH BBINIOJTHEHUE U
pactpenenenus. DyHKIMS ITOJITOTOBKA K
pacrpe-JeleHust sanmre /13
Cily4aiiHOI BEJINYMHBIL

YucioBble XapaKTepUCTUKI

JICKPETHBIX u

HENPEPhIBHBIX CIyYaifHBIX

BEJIMYMH (MaTeMaTHYECKOe

OXUJIaHuE, JACTIepCHs,

cpemHee  KBaJpaTHYECKOe

OTKJIOHGHWE, MoJa H

MeJMaHa, HadalbHBIE U

LCHTPAJbHBIE  MOMCHTBI).

OcHOBHBIE 3aKOHBI

pacmpesieNeHus CIryqaifHbIX

BeNWYMH. WX YHUCIOBbIE

XapaKTEePUCTUKH "

cBolicTBa. 3aKOH OOJBIIMX

YHUCel. Teopemsl

Bepunynnu, YeOwnueBa u

Jlamny-HoBa.

HWroro no pazneny 10

17. CraTucTHKa:
CTAaTMCTHYECKOE OLEHMBAHUE H
MpoBEpKa TUIIOTE3,
CTaTUCTUYECKUE METOIbI

00pabOTKU IKCIEPUMEHTAIBHBIX

JIaHHBIX




17.1 3amaun
MaTeMaTH4eCcKOn
CTaTUCTHUKH.
CraTtucruyeckue
00paboTku
SKCIEPUMEHTATBHBIX
JMaHHBbIX. ['eHepanbpHas W
BBIOOpOYHAs
COBOKYITHOCTH.
Cratucruyeckoe
pacnpeseneHie  BIOOPKH.
OMnupudeckas — QyHKIHS
pactpenenenus. Ilonmuron
u THCTOrpaMMa.
Crartucruyeckas — OIGHKA
apameTpoB
pacnpeneneHus.
BeibopouHnast cpemHss wu
reHepajbHast CPEeOHSISL.
T'enepanpHas u
BBIOOpOYHASl  JMCIIEPCHS.
ToyHble ©  CMEIUEHHBIE
OIeHKU. AcuMMeTpusi u
skcuecc. [loBepuTenbHbIe
HWHTEPBaJIbL DNeMeHThI
TEOpHH KOPPEJISIIHH.
YcnoBHbBIE CpeIHHe.
Koppensuonusie
TaOJINIIBL OtbICKaHUE
IapaMeTpoB BBIOOPOYHOTO
YpaBHEHHS TIPSIMOM JTHMHHU
perpeccun
TIOCTPYIITHPOBAHHBIM
JTaHHBIM. Bri6opounsiit
K03 pHUImEHT KOpPEIIAITHIL.
CraTucruyeckoe
OLICHMBaHHE W IMPOBEpKa
CTAaTUCTUYECKUX THIIOTES.
Cratucruyeckuil KpuTepuii
TIPOBEPKHU HYJIEBOI
runore3sl.  Kpurtnueckas,
o0yacThb u obacth
TIPUHSTHS TUIIOTE3BI.
YpoBeHb 3HAUMMOCTH U
HaJEXHOCTh KpUTEpUSL.
MoumnHocTb KpUTEPHSL.
Onmo6ku HIEPBOTO u
BTOPOTO pona pu
MPOBEPKE THIIOTES.
Kpurepnit corjacus
IIupcona MIPOBEPKU
TUIIOTE3Bl O HOPMAJIBLHOM
pacrnpeneneHuu
TeHEepaJIbHOM
COBOKYITHOCTH.

METO/IbI

MOJTrOTOBKA K
MIPAKTHYECKUM
3aHATHSM:
paboTa ¢ 3Jek-
TPOHHBIMH
y4eOHUKAMHU;
paboTa c
KOHCIIEKTOM;
pabota ¢
00pa30BaTEIBEHBIM
noprainom MI'TY;
BBITIOJTHEHUE U
MIOJTOTOBKA K
3anmre MJ13

nposepka M3
3anmra UJ13

OIIK-3.1,
OIIK-3.2

Uroro no pazneny

HUroro 3a cemectp

36

36

34,1

340

Hroro no gucrmnimne

108

144

206,5

9K3aMeH, 3a4eT C
OLICHKON




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
¢ ucrnostb3oBanueM | T-meTo10B, paboThl B KOMaHE, MHANBUAYAJTLHOTO 00y YEHUS

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. HIunauyes, B. C. Bpicuias marematuka: yueOnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2017. — 479 c. — (Beicuiee obOpa3oBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekcrt: 9JIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/851522 (mata o6pamienus: 19.09.2020). — Pexxum moctyna:
T0 TIOTTHCKE.

2. Slumenés, JI.T. Beiciras maremaruka: yaeouuk / JI.T. Slumenés. — Mocksa: PUOP:
NHOPA-M, 2013. — 752 c¢. — (Bwicmiee oOpazoBanue: bakanaspuar). - ISBN
978-5-369-01032-7 (PMOP); ISBN 978-5-16-005400-1 (MH®PA-M). - TekcT: 31€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/344777 (nara ooOpamenus: 19.09.2020). — Pexum
JOCTYTA: TIO TIOATIHNCKE

0) lonosHUTeILHAS JINTEpPaTypa:
3. AkmanoBa, 3. C. HeompeneneHHbII WHTETpa: OT TEOPHHM K TPAKTHKE: ydeOHOE
nocobue / 3. C. Akmanosa ; MI'TY. - Maruuroropck: MI'TY, 2015. - 1 37eKTpOH. ONT. JAUCK

(CD-ROM). - 3ar. c THUTYL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true (mara o6pamenus: 14.05.2020). - Makpoobbekr. - Tekcr:

3eKTPOHHBIN. - CBenmenus qoctyHbl Takke Ha CD-ROM.
4. AxmanoBa, 3. C. DneMeHThl KOMOWHATOPHUKH, CTATUCTUKA U TEOPUH BEPOSTHOCTEH:
yaeoHOo-MeToauueckoe mocobue / 3. C. AxkmanoBa; MI'TY. - Marauroropck: MI'TY, 2016. - 1

anektpon. onr. guck (CD-ROM). - 3arm. ¢ Turym.  skpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2411.pdf&show=dcatalogues/1/1130
110/2411 pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - Tekcr:

3JICKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.
5. AkmanoBa, C. B. COopHUK 3a/1a4 ¥ YIIPaXHEHHUH 110 KypPCy MaTeMaTHYECKOTO aHaIM3a:
npaktukyMm / C. B. Axmanosa, JI. H. Masnsimesa; MI'TY. - Maruutoropck: MI'TY, 2018. - 1

amekTpon. ont. guck (CD-ROM). - 3arm. ¢ turyn.  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3514.pdf&show=dcatalogues/1/1514
319/3514.pdf&view=true (mara o6Opamenus: 14.05.2020). - MakpooObekT. - Tekcr:

3NEeKTPOHHBIN. - CBeienust JocTynHsl Takke Ha CD-ROM.


http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-010072-2
http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-010072-2
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

6. Anapocenko, O. C. Ilpaktukym 1o jmHeiHOW anreOpe: ydedonoe mocobme. U. 1 / O. C.
Annpocenko, T. I'. Ky3una, O. B. [lerposa. - Marauroropck: MI'TY, 2014. - 1 snexTpoH. OmT.

TIICK (CD-ROM). - 3arm. C THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TekcT:

ANEKTPOHHBIN. - CBeieHust focTymHbI Takke Ha CD-ROM.

7. Anucumos, A. JI. Marpuusl. Onpegenuren. CUCTEeMBbl JTHHEHHBIX aNreOpandecKux
ypaBHeHwui: yueoHoe nocodue / A. JI. Auucumos, T. A. bounapenko, I'. A. Kamenesa; MI'TY. -
Maruuroropck: MI'TY, 2017. - 1 snekrpon. onr. auck (CD-ROM). - 3arn. ¢ turyi. skpana. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - Tekcr:
anekTpoHHbIN. - ISBN 978-5-9967-1000-3. - Cenenus nocrymnHsl Takke Ha CD-ROM.

8. Ammcumon, A. JI. DiaeMeHTBHl TCOPHUH BEPOSATHOCTEH: yueOHOe mocobme / A. JI.
AmnncumoB; MI'TY. - Marauroropck: MI'TY, 2016. - 1 saekrpon. ont. auck (CD-ROM). - 3ar.

c TUTYIL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2302. pdf&show dcatalogues/1/1129
913/2302.pdf&view=true (mara o6pamenus: 14.05.2020). - Makpoobbekr. - Tekcr:

3NEeKTPOHHBIN. - CBeienust JocTynHsl Takke Ha CD-ROM.
9. AumcumoB, A. JI. DnemeHTsl Teopun moiisi: yueOHoe mocobue / A. JI. AHHCHMOB;
MI'TY. - Maruautoropck: MI'TY, 2016. - 1 3JIeI<Tp0H omnt. auck (CD-ROM). - 3ari. ¢ Tuty.

JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 2299.pdf&show=dcatalogues/1/1129
909/2299.pdf&view=true (mara o6pamenus: 14.05.2020). - MakpooObekT. - Tekcr:

3MEKTPOHHBIN. - CBeienust focTynHsl Takke Ha CD-ROM.

10. Bonmapenko, T. A. BBemenuwe B MaTemaTwueckuit anamu3. uddepeHnmanisnoe
ucuucieHue (QpyHKIUU OJHOW mepeMeHHo#: ydeOHoe mocobue / T. A. bonmapenko, E. IO.
Xamyrtckux, H. B. Uypcuna; MI'TY. - Marnuroropck: MI'TY, 2012. - 1 s5eKTpoH. ONT. JUCK

(CD-ROM). - 3aru. c TUTYL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1392.pdf&show=dcatalogues/1/1123
847/1392.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TekcT:

ANEKTPOHHBIN. - CBerenust foctynHel Takke Ha CD-ROM.
11. bonmapenko, T. A. HHrerpanpHOe ucUmclieHHE (QYHKIMH OJHOW TEPEMEHHOM:
yuebnoe nmocodbue / T. A. bonnapenko; MI'TY. - Maraurtoropck: MI'TY, 2017. - 1 371€KTpOH. OMT.

JIICK (CD-ROM). - 3arm. c THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true (mara o6pamenus: 14.05.2020). - Makpoobbekr. - Tekcr:

anekrpoHHbI. - ISBN 978-5-59967-1001-0. - Ceeaenus goctymnHsl Takke Ha CD-ROM.

12. Bonpapenko, T. A. DJeMeHTHI JIMHEWHOW anreOphl W aHAJMTHYECCKOW T'€OMETPHUH:
yuebHoe mocobue / T. A. bommapenko, H. A. Ksacosa, H. B. Bbemsea. - [2-e m3n.]. -
Marnuroropck: MI'TY, 2013. - 1 snekrpon. onr. auck (CD-ROM). - 3arn. ¢ turyi. skpana. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1029.pdf&show=dcatalogues/1/1119
304/1029.pdf&view=true (mara o6pamenus: 14.05.2020). - Makpoobbekr. - Tekcr:
3JICKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

13. bornapenko, T. A. Psanpr: Kypc nekmmii. MeToaudeckne yKa3aHusl K pEIISHUIO 3a/1a4.
KoMmruiekr 3amanuii i caMOCTOSITeNbHOW paboTel. Tectol: yuebHoe mocobue / T. A.
Bonpapenko, I'. A. Kamenesa; MI'TY. - Marautoropck: MI'TVY, 2018. - 1 s31ekTpoH. ONT. AUCK

(CD-ROM). - 3ari. c THTYIL JKpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3573.pdf&show=dcataloques/1/1515
072/3573.pdf&view=true (mara o6Opamenus: 14.05.2020). - MakpooObekT. - Tekcr:

anekTpoHHbIH. - ISBN 978-5-9967-1169-7. - CBenenus noctynusl Takxke Ha CD-ROM.

14. Brikora. M. B. JTuchdenennmmankupie vharHeHus: vueOHoe nocoomre / M. B.


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
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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

beikoBa, H. A. KBacosa, H. U. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1 snexTpoH. OrT.

TIICK (CD-ROM). - 3arm. C THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TekcT:

ANIEKTPOHHBIN. - CBeienust 1ocTymHbI Takke Ha CD-ROM.
15. Baxpymesa, U. A. lupdepenpoBaniie 1 UHTETPUPOBAHUE (PYHKIIMU HECKOJIBKUX
nepeMeHHbIX: ydeOHoe mocobme / M. A. Baxpymesa, U. A. Makcumenko, MI'TY. -

Maruutoropck: MI'TY, 2018, - 1 oaaekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3678.pdf&show=dcatalogues/1/1527
113/3678.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - Tekcr:

3JICKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.
16. Baxpymesa, 1. A. COOpHUK HHIUBHUIYAJIbHBIX 3aaHUIA TI0 MAaTEMATHKE : TIPAKTUKYM.
[U. 2] / . A. Baxpymesa, E. 1. 3axapkuna, . A. Makcumenko; MI'TY. - Marautoropck:

[MI'TY], 2016. - 111 C.: rpad. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3120.pdf&show=dcatalogues/1/1135
722/3120.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr:

SHCKTpOHHLIﬁ. - IMeeTcs meyaTHBIN aHaJIOT.

17. Baxpymea, 1. A. COOpHHK MHIUBUIYAIBHBIX 3a/laHUI M0 MaTEMaTHKE: MPAKTUKYM.
Y. 3/ U. A. Baxpymesa, . A. Makcumenko; MI'TY. - Maruauroropck: MI'TY, 2018. - 1

anekTpon. ont. guck (CD-ROM). - 3arm. ¢ turyn.  okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3617.pdf&show=dcatalogues/1/1524
618/3617.pdf&view=true (mara ooOpamenus: 14.05.2020). - Makpooobekr. - Tekcr:

anekTpoHHbIH. - ISBN 978-5-9967-1195-6. - CBenenus noctynHsl Takxke Ha CD-ROM.
18. BaxpymeBa, 1. A. DneMeHTsl KOMOMHATOPUKH M TEOPUH BEPOSTHOCTEH: yueOHOe
nocob6ue / U. A. Baxpymesa, . A. Makcumenko; MI'TY. - Maruuroropck: MI'TY, 2017. - 1

anektpon. ont. guck (CD-ROM). - 3arm. ¢ turyn. o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3248.pdf&show=dcatalogues/1/1137
059/3248.pdf&view=true (mara o6Opamenus: 14.05.2020). - MakpooObekT. - Tekcr:

3NEKTPOHHBIN. - CBerenust foctynHsl Takke Ha CD-ROM.

19. 'manxux, E. A. Maremaruka: npaktukym / E. A. I'nankux, E. B. ®opeikuna; MI'TV. -
Marnuroropck: MI'TY, 2016. - 1 snekrpon. onr. auck (CD-ROM). - 3arn. ¢ turyi. skpana. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2485.pdf&show=dcatalogues/1/1130
244/2485 .pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekt. - TekcT:
3EeKTPOHHBIN. - CBenmenus noctyHbl Takke Ha CD-ROM.

20. 13ocona, JI. A. KommiekcHbIe YuCia. DIEeMEHTHl TEOPUH (YHKIMHA KOMIDIEKCHON
MepEeMEHHOMN. DJIEMEHTBI OTIEPAIMOHHOTO HCYHCIIeHUs: yueOHoe mocodue / JI. A. M3ocoBa, A. B.
Nzocos, JI. A. I'paueBa; MI'TY. - Marautoropck, 2012. - 91 c.: wr, tadn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=562.pdf&show=dcatalogues/1/10992
19/562.pdf&view=true (mata obpamienus: 14.05.2020). - MakpooObeKT. - TeKCT: 3IE€KTPOHHBIH. -
Nmeercs neyaTHsI aHAJIOT.

21. KBacoBa, H. A. Ananutrueckas reomerpus: yueoHoe nmocobue / H. A. Kacosa, E. A.
[Ty3ankoBa; MI'TY. - Marauroropck: MI'TY, 2017. - 1 sanektpow. onrt. auck (CD-ROM). - 3ar.

c TUTY L. JKpaHa. URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3246. pdf&show dcatalogues/1/1137
015/3246.pdf&view=true (mara o6pamenus: 14.05.2020). - Makpoobbekr. - Tekcr:

9MEeKTpOHHBIN. - CBenenus noctymnubl Takke Ha CD-ROM.
22. Horosummna, O. B. JTuddepennuanbusie ypaBHeHus: yuedbnoe mocooue / O. B.
Horosunmna, O. A. Capanynos, O. A. Cunnenko; MI'TY. - Marautoropck: MI'TY, 2015. - 1

anektpoH. onr. jguck (CD-ROM). - 3arm. ¢ Turym.  9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1520.pdf&show=dcatalogues/1/1124
196/1520.pdf&view=true (mara ooOpamenus: 14.05.2020). - Maxkpooobekr. - Tekcr:

ANMEKTNOHHRKIN.
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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
https://magtu.informsystema.ru/uploader/fileUpload?name=562.pdf&show=dcatalogues/1/1099219/562.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=3246.pdf&show=dcatalogues/1/1137015/3246.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1520.pdf&show=dcatalogues/1/1124196/1520.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1520.pdf&show=dcatalogues/1/1124196/1520.pdf&view=true

23. Horosunmna, O. B. M30panHble T7aBbl MaTeMAaTHKH: 33JaHHS Uil CAMOCTOST. PaOOTHI
CTYJICHTOB TE€XHHMY. By3a Bcex crenuanbHocTeir. Y. 2 / O. B. HoroBuiHa. - Marauroropck:
MI'TY, 2010. - 1 saekrpon. onr. muck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=960.pdf&show=dcatalogues/1/11190
12/960.pdf&view=true (mata ooparmienus: 14.05.2020). - MakpooObeKT. - TeKCT: 3IE€KTPOHHBIH. -
Ceenenus noctymnHsl Takxke Ha CD-ROM.

24. HorosuiwmHza, O. B. 30panHbie T1aBbl MaTeMaTuku: yuyeOHoe mocobue. Y. 1/ O. B.
Horosununa. - Marauroropck: MI'TY, 2010. - 1 snekrposn. ont. auck (CD-ROM). - 3arm. ¢
TUTY L. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=956. pdf&show dcatalogues/1/11189
96/956.pdf&view=true (mara oopamenus: 14.05.2020). - MakpooOBeKT. - TeKCT: 37CKTPOHHBIA. -
Cenenus nocrymnusl Takke Ha CD-ROM.

25. Horosumna, O. B. I30paHHbIe I1aBbl MAaTEMATUKHU: Y4€OHO-METOIMYECKOE TIOCOOHE.
Y. 3/ 0. B. HoroBurmna; MI'TY. - [2-e u3a., moarot. mo med. u3a. 2011 r.]. - MarHuToropck:
MI'TY, 2015. - 1 saekrpon. omnr. auck (CD-ROM). - 3arm. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1433.pdf&show=dcatalogues/1/1123
952/1433.pdf&view=true (mara o6pamenus: 14.05.2020). - Makpoobbekr. - Tekcr:
3MEeKTpOHHBIN. - CBenenus noctymnubl Takke Ha CD-ROM.

26. HoroBumuna, O. B. MaremaTtuka: BapuaHThl HHIAUBUAYAIbHBIX 33JlaHUN U 00pa3Iibl
UX pelleHui: ydyeOHO-MeToandeckoe mocobuwe [ams By3oB] / O. B. HorosuimHa,
Marnuroropckuit roc. texuudeckuit yH-T uM. I'. 1. HocoBa. - Marauroropck: MI'TY um. I'. H.
Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1682-1. - 3arn. ¢ tuTyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3993.pdf&show=dcatalogues/1/1532
500/3993.pdf&view=true (mara o6Opamenus: 14.05.2020). - MakpooObekT. - Tekcr:
3MEKTPOHHBIN. - CBeienust focTynHsl Takke Ha CD-ROM.

27. HoroBunmHa, O. B. Cuctema MUKPOKOHTPOJBHBIX pabOT B MPOIecCce HEMPEPHIBHOTO
MaTeMaTu4eckoro oopasoBanus: yueonoe nmocooue / O. B. Horouina, O. A. CuaHeHKo. - 2-¢
u3f., noarot. mo ned. m3a. 2010 r. - Marauroropck: MI'TY, 2014. - 1 31neKTpoH. ONT. JUCK

(CD-ROM). - 3aru. c TUTYL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1056.pdf&show=dcatalogues/1/1119
405/1056.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr:

ANEKTPOHHBIN. - CBerenust foctynHel Takke Ha CD-ROM.

28. BectHuk MOCKOBCKOTO TOCYJapCTBEHHOTO 00JIaCTHOTO yHHBepcuteTa. Cepwusi:
Omsuka-maremMatuka  [OnektpoHHbld  pecype].  ISSN:  2072-8387. Pexum  moctyma
https://e.lanbook.com/journal/3030#journal_name

29. MaremaTrka B BbICIIeM oOpaszoBanuu [DnekrpoHHbIH pecypc]. ISSN: 1729-5440.
Pesxxum noctyma https://e.lanbook.com/journal/2368

30. Bectauk HOxHO-YpalbCKOTO  TOCYIapCTBEHHOro  yHHBepcuTera. Cepwus:
Marematrka. Mexanunka. @usuka. [Dnextponnsrii pecypce]. ISSN: 2072-8387. Pexxum moctyma
https://e.lanbook.com/journal/2547

B) MeToanueckue yKkazaHus:
Meroauueckue yKa3zaHus JIs1 CTYICHTOB IIPH MOATOTOBKE K MPAKTUYCCKUM 3aHATUAM

[IpakTrueckue 3aHATHS TPEICTABISIOT COOOM, Kak NPaBWIIO, 3aHATHSA 10 PEIICHUIO
Pa3IMYHBIX MPUKIIAIHBIX 337124, 00pa31ibl KOTOPBIX ObLUIN JIaHbI HA JICKIIUSX.

Llenu nmpakTUUECKUX 3aHATUI:

CUCTEMAaTHU3UPOBATh, 3aKPEMUTH U yTIIyOUTh 3HAHUS TCOPETUIECKOTO XapaKTepa;

HAYUYUTHCS TIpHEMaM peIIeHHs NPaKTUYECKUX 3a7ad, CIOCOOCTBOBAThH OBIIAJICHHUIO
HaBBIKAMH U YMEHHUSIMH BBITIOJTHCHUS pacueToB, Tpa)MueCKHUX M IPYTUX BHIOB 3aIaHUH;


https://magtu.informsystema.ru/uploader/fileUpload?name=960.pdf&show=dcatalogues/1/1119012/960.pdf&view=true
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HAY4YHUThCS pa0OTaTh C KHUTOH, MMOJIH30BATHCS CIIPABOYHOM U HAYYHOU JINTEpATypOi;
chOpMHPOBATh YMEHUE YIUTHCS CAMOCTOSTEIBHO.

Hwxe npeacraBieH anroputm AesiTEILHOCTU CTYICHTOB Ha IPAKTUYECKOM 3aHSATHH.

BrlimosiHUTE MUKPOKOHTPOJBHYIO paloTy, MO TeMe, HM3YyYeHHOW Ha TMpeblayIeM
MPAKTUYECKOM 3aHITHH (3aJaHUe JIJIT MUKPOKOHTPOJIHON Pa0OThI IOJyYUTE y MIPENOaBaATENs ).

[ToaroToBbTECH K MPOBEPKE JJOMAIITHETO 33/ 1aHHS.

3anuimuTe TeMy IPaKTUIECKOTO 3aHATHS.

[ToarotoBeTECh K (DPOHTATHBHOMY YCTHOMY 3aKPEIUICHHIO M3YYEHHOTO TEOPETHYECKOTO
Marepuasa: TOBTOPHUTE TEOPETUYECKUH MaTepHall MO TeMe, HCIOJb3ys KOHCIEKT U (WJIH)
y4eOHHK; BBITTUIIATE BCE HEOOXO0aUMbIe (DOPMYJIBI M3 KOHCIEKTa (WM y4eOHHMKA); OTBEThTE Ha
BOIIPOCHI NpenoaaBaTels.

W3yuute 3amaun mo TeMe MPaKTHYECKOTo 3aHATHUs, pazoOpaHHble B yueOHHKe Pemmre
3alayy mo o6paslly, MpeAJIOKEHHOMY Ha JISKIUH (WM y4eOHUKE) ¢ MOMOIMIbIO CIIECAYIOIIEro
alropuTMa: o0CyJUTe yCIIOBUE 3a/lay, COCTaBbTE IJIAaH PEIICHHUS 3a7aud IMO0J PYKOBOJCTBOM
npernoaaBaTelisi, CaMOCTOSITENIHO PELINTE MPEIOKEHHYTO 3a1a4y (Y JOCKH).

CaMoCTOATEeNbHO pelINTe 3a7auyd MO0 HOBOM Teme (KOJIMYECTBO 3a/ay, HEOOXOAMMBIX
BBITIOJTHUTH CaMOCTOSTEIbHO, JOJDKHO OBITh KPaTHO KOJMYECTBY 3a7ad, PEIICHHBIX BMECTE C
npernogaBaTesieM).

3anumuTe 3alaHue IS CaMOCTOSITENIFHOTO pelieHus Joma (KOJIMYecTBO 3ajad,
HEOOXOMUMBIX [JIsl JOMAIIIHErO BBITIOJIHEHHUS JOJDKHO COBMAgaTh C KOJMYECTBOM 3ajad,
pEIICHHBIX B IPOLIECCE 3aHATHUA ).

KpaTko noBTopute Marepuai, OTHOCAIIMICS K TaHHOMY MPAKTUYECKOMY 3aHSTHIO.

MeTtonudeckue yKazaHus 71l CTYI€HTOB JIJIsl CAMOCTOSITeTbHOM paboThI
(pu BermosHe HUH U 13)

AnroputwM BeinosHeHust /13 no nucuumimuae « MaremaTuka

1. lMonyuwure 3ananue ans U3 y npenomaBatens (WM 3aiiiuTe Ha 00pa30BaTENbHBIN
noptan MI'TY).

2. IToBTOpUTE TeopeTnueckuil Matepuan no teme MJ13, ucrnonb3ys KOHCIIEKTHI JICKIUH,
y4eOHO-METOAMYECKYIO JINTEPATYPY, PEKOMEHOBAHHY IO IIPETIOAaBaTENIEM.

3. U3yunre npumepsl, pa300paHHbIe Ha JIEKIIUOHHBIX U MPAKTHYECKUX 3aHATHAX.

4. Beimmonnure JIKP no npennaraemoii TeMe, NOAroTOBLTE K 3aIIUTE.

r) [lporpammHoe o0ecnieuenue u UHTepHeT-pecypcehl:

IIporpammHoe o0ecnieyenue

Haunmenosanue 110 Ne noroBopa Cpox AeHCTBHS TULIEH3U U
7Zip cB0oOoHO pacapoctpansemoe [10 0eccpoUHO

FAR Manager cB00OOIHO pacnpocTpansemoe [10 0eCcCpOYHO

MS Office K-171-09 ot 18.10.2009 GeccpouHo
2007(benopenk) T

MSWindows 1 17109 o1 18.10.2009 GeccpouHo
7(benopenk)

Ilpodeccnonanbabie 6a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccbuika
DnekTpoHHas 0aza mepuoanveckux m3manuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/



https://dlib.eastview.com/

HaumonannHast
UHPOPMAIMOHHO-aHAJIMTUYECKAasT CUCTeMa —
Poccuiickmii  MHAEKC HAYYHOI'O ITUTHPOBAHMS

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

ITouckoBas cucrema Axanemus Google (Google
Scholar)

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

Wndopmammonnas cucrema - EanHoe oKHO
JI0CTYyIa K MHPOPMAIIMOHHBIM pecypcam

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

Poccuiickas T'ocynapcTBeHHast OuOIHOTEKA.
Karanoru

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

DeKTpoHHBIE pecypchl Oubaroreku MI'TY um.
I'.. HocoBa

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

VYHuBepcurerckas HHGOpPMALMOHHAsA CUCTEMa
POCCHUA

https://uisrussia.msu.ru

MexayHapoaHas 0a3a CIpaBOYHbIX W3IAHHUI 110
BCEM OTpaciisIM 3HaHuii SpringerReference

http://www.springer.com/references

ApXHMB Hay4yHBIX >XypHaJIOB «HarmoHamsHbIHA
3EKTPOHHO-UH(POPMALIMOHHBIN  KOHILIOPIILY M)

(HII HOMKOH)

https://archive.neicon.ru/xmlui/

9 MarepuajibHO-TeXHHYECKOe o0ecnevYeHn e TUCIIUILITHHBI (MOIYJIs1)

MaTepI/IaHBHO -TEXHUYECKOE 00ecreucHue JAUCIUIIIIMHBI BKIIFOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

VYyeOHble ayIUTOPUU AJIS1 IPOBEAEHUS 3aHATUHN JIEKLIMOHHOTO THIA: MYJbTUMEAUNHbBIE
CpeICTBa XpaHEHUsI, TIepeIavdyl U MPEICTaBICHHI HHPOPMAIUN

VYyeOHble ayauTOpUW JJs TPOBEIEHUS NPAKTHUUECKUX 3aHATHH, TPYNIOBBIX U
WH/IMBUYyaJIbHbIX KOHCYJIbTAllMi, TEKYyIIEro KOHTPOJS W TPOMEXKYTOUHON aTTeCTallUu:
MYJIbTUMEANMHBIE CPEICTBA XPAHEHHUs, NIEpeladu U Npe/ICTaBICHUsT MHPOPMAILUK; HarJsiJHble
MaTepHabl:

* yueOHbIE KapThl: METOJbl MHTETPUPOBAHMS, MHTETpalbl, COAEpIKallue KBaJIpaTHbIN
TPEXUJieH, HWHTErpajbl OT  palMOHAJIbHBIX  (YHKIMH, HWHTErpajibl,  CO-AepiKallue
TPUTOHOMETPUUYECKUE W IMOKa3aTeIbHbIE (DYHKIMH, HECOOCTBEHHBIE HHTErpaibl, (YHKLIHUU
HECKOJIBKMX  IIepEeMEHHBIX, AuddepeHnnanbHoe  UcuuciIeHHe  (QYyHKIMM  HECKOJBKHUX
NIEpPEMEHHBIX, 3a/1a4a 0 Macce (PUrypbl, KpUBOJIMHEHHBIN HHTErpall O AJMHE AYTH, IPUI0KEHUSI
UHTErpaJioB 10 (urype B I€OMETpPUM, NPWIOKEHUS HHTErpajloB IO (UIrype B MEXaHMKE,
CKaJsIpHOE Tmosie, AudQepeHuanbHble ypaBHEHUs BbBICIIUX IOPSAJIKOB, JOIyCKAarOIIUX
HOHW)KEHUE NOPSJIKa, JUHEHHbIE OJHOPOIHbIE MU (epeHIaIbHbIe YPaBHEHHU N-TO MOPSJIKA C
HOCTOSIHHBIMU  KO3(p(pUIIEHTaMH, YHCIIOBBIE PAJbI, YUCIOBBIE PSAIbl C HOJOKHUTEIbHBIMU
YIEHaMH, pa3jiokeHHe (QYHKUMH B  CTENEHHOHW psJ, pasjoxkeHue (QyHKUUH B
TPUTOHOMETPUYECKUN PsI;

* CIpaBOYHBIE TaOJMIBI: MPOM3BOJHAS, €€ CMbICI M TpaBuia JupepeHIpPOBaHHUS;
NPOU3BO/IHBIE JJIEMEHTApHBIX (DYHKIMHA; MHTErpajbl 3JEMEHTapHbIX (QYHKLUHUHA, Npeaensl,
pacKpbITHE HEONpPEAETICHHOCTEH, uccienoBanie GyHKIMI Ha HENPEPBIBHOCTh, HEMPEPBHIBHOCTD
(YHKIMY U TOYKU pa3pbiBa, KOMIUICKCHbIE YHUCIIA, 3HAUYEHHUS TPUTOHOMETPHUYECKHUX (PyHKIUH;

* CTCHABI: JBOMHOW MHTErpaj, TPOWHOW WHTErpall, BEKTOPHOE IIOJIE, BHJBI
muddepeHInanbHbIX YpaBHEHUH, KypC MaTEMaTHKH CPeIHEeH IIKOJIbI; IMHEHHbIE HEOITHOPOIHbIE
muddepeHanbHple  ypaBHEHHS N-TO  TOpsSJAKa C IMOCTOSHHBIMH  Ko3((duLmeHTa-mMH,
3HAKOIIEPEMEHHBIE PsJbl, (YHKIMOHAIbHBIE PSAIblI, CTENEHHbIE psabl, AuddepeHunanbHbe
ypaBHEHHMS IEPBOTO NOPSIKA,

* IEYATHBIH pa3aTOYHBINA MaTepual (3aaHust 1J11 KOHTPOJIBHBIX paboT);

* y4eOHUKH U yueOHbIe TOcoOusI.

[Momemennst nmast  CaMOCTOATENBHOW  pabOThI  OOyYaroOmMXCs:  TMEpCOHATbHBIC
xommbioTepsl ¢ makerom MS Office, BeixomoM B MHTEpHET U C JOCTYIIOM B 3JICKTPOHHYIO
uH()OPMAMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[lomemenne nas1 XpaHeHHs U NPOPUIAKTUYECKOTO OO0CITy)KMBAaHUS  y4eOHOTO
000pyIOBaHMS: CTEIIJIAKHU JIJISI XpaHEHUS] y4eOHO-HATIIS THBIX MOCOOUI U y4eOHO-METOIMYECKOM
AOKYMCHTaIln



[Ipunoxenue 1
YueOHO-MeTOAMYeCKOEe 00ecnieYeHHe CAMOCTOSITeIbHOI padoThl 00y4aro IMXCs

I[lo nmuctmmmee «MaTemaruka»  TpPEIyCMOTpEHa  ayIuTOpHas ©  BHeEayJUTOpHas
camocCTosTeNbHas paboTa 00yUarOLIXCS.

AynuTopHasi caMOCTOsITeNIbHast paboTa CTYACHTOB Ha MPAKTUYECKUX 3aHATHUSIX OCYIIECTBIISIETCS
MOJT KOHTPOJIEM TpEnojaBaTeNisi B BHIEC PEHICHHS MaTeMAaTHYECKMX 3a7ad M BBITIOJTHEHUS
MUKPOKOHTPOJIBHBIX Pa0O0T, KOTOPbIE ONPENEIeT NpenojaBaTelb 1 CTyEHTOB.
BueayauropHas ~ camocTosTenbHas ~— paboTa  OCYIIECTBISIETCS B BHUAE  4YTEHUS
y4e0HO-METOINYECKOM JINTepaTypbl, KOHCIIEKTOB JICKIHH1, SJIEKTPOHHBIX Y4EOHUKOB; pabOTHI C
00pa30BaTeIbHBIM IOPTAIIOM YHUBEPCUTETA; BHIIIOJHEHUS] MHAMBUAYATbHBIX IOMAIIHUX 3aJaHUH
C KOHCYJIbTAllUSIMU IIPENoJiaBaTelisl; IMOATOTOBKOM K 3allnMTe WHAMBHUIYAJIbHBIX JIOMAIIHUX
3aJaHUH.

[Tpumepsl BapaHTOB UHAVBU/YaIbHBIX JIOMAITHUX 3a/laHUU

«Matpuupl, onpeaenuteau. CHCTeMbI JIHHEHHBIX aJreOpandyecKuX ypaBHeHHID
j—-1 4 1 0
= ~2 0 -1 2
1. HaWtw onpepenurens lo p 6 3 AByMs cnocobamu: pasno-
I 3 -4 3 4
MEHUEM Mo INeMeHTaM CTPOKM Win cronbua; NnoHWwKeHeM nopsaka.
2. PewwuTs maTpuuHoe ypasHernne C>X = A— B+ E , ecnv useecrHo,

(—1 0 [3 -2) 0o 3
YTO A= P B= b C = 3
\3 2J 7 OJ -1 1

-9 -2 1
3. Haiitn oOpatHyio Marpuuy Kk marpuye |—6 -8 — Z‘J n cpenats
-9 4 3
nposepxy.
x+4y+z=06,
4. PewumTb cucTemy J x —2y +3z =—4, Tpems cnocobamu: no (opmy-
xX+y—z=-2

nam Kpamepa, matpuyHbiM METOAOM U MeTogom Maycca.
2x,+2x, + x5, +2x, =2,
X, +3x, +x,+5x, =3,
X —x,—3x,=-1, cosmecTHON? Ec-

5. Asnsercsa nu cucrema

35 +5x%, +2x,+7x, =5,
4x, +8x, +3x, +12x, =8

fin OHa CoBMECTHA, TO HaliTM ee pelleHwe meTofom Maycca u cae-
naTe NpoBepKy

[ —2x +x,4+3x,—x,+x,=0,
6. [Ins OAHOPORHOW cncTemsl { 2x —3x, +5x, —6x, +x, =0, HaiT
12.\', —5x, +13x, —13x, +3x, =0
hyHARMEHTaNLHYIO CUCTeMY PeLIeHU, ECAWN OHa CYLYeCTBYyeT.

DJieMeHTbl BeKTOPHOI aJaredpbl



Bapnanr | 7. YTPOCTHTH BHIDAKCHHE:
ix(j+k)-jxlQ+k)+ k=l +7+k)

Haunt pekropsl @ = (1;-1;2), € = (2;2;-1). Haitu 8. B JPEYEORHNS ¢
sepumnami A(1;-1:2), B(5:-6:4), C(1:3;-1) matiru mny
BBICOTHI, ONYIIEHHOM 3 BepmuHE B Ha cropory AC.

BeKTOpEL b == d=2d-3¢; yron MEXITY

BEKTOpamH G W d . [IpOBEPHTE, KOLTHHEAPHBI /I BEKTOPH!
bud. - P 1
9. Cuma F=2i-4j+5k npwioxena k touke A(4:-2;3)

OnpenenuTs MOMCHT ITOH CHJIBI OTHOCHTENLHO TOUKH

B(3;2:-1).

2. Jlamn  uempe Bexkropa:  a=(2Ll); b=(1-12);
¢=(22-1); d=(37-7). Onpenemuts pasnoxeHHe

BekTopa d@ muo Gasucy b,¢,d .

0. BexTop ¢ NEpNEHAMKYTApeH K BeKTopam 4 W b, yron
mexy @ u b pasen 30°. 3nas, wro |d] = &Jb“ =3,¢/=3

w

. Masml jBa Bextopa: d =(3;-1;5), 5=(l;l;~3). Halita T
BEKTOp X MPH YCIOBRH, 9TO OH MEPHEHIHKY/IApen och OZ POTIHCIND G2

M YJIOBETBOPAET YCIOBHAM: X3 =9, Xb =—4.

11. ITposepurs, nexar m TOMKH
. AQB-2). B(4;2:1),C (- 3;1,6), D(0:2;-3) B OJ1HO
4. Onpenemats A/MHbl  [HAroHaneif  mapannenorpamma,
TLIOCKOCTH

NOCTPOEHHOTO Ha BEKTOpaX @ = 2/ +7i u b =m— 27 , rae
M W A - CIHHUYHLIE BEKTODHI, YTON MEKY KOTOPLIMH 12. Boluscuth 06BeM MHpaMAAB ¢ BEPIIMHAMA B TOYKAX
60°. A1), B(2:0,2),C(2;2;2), D(3:4,-3) u ee suicory,
- " onymeHHyIo U3 sepunnsl D Ha rpass ABC.
5. Bekrtophl @,b,C yHOBIETBOPSIOT ycnoBuio: d+b+2 =0,

Uemy pasua cywma b +5c+7a, ecmn fa=1, [p|=4

lej=2.

6. Ianst BEKTOPbI a=3i - 6; - l:’, b=i+ 4/: - SI;,
G =37 -47 + 12k . Bumucnnts np,(@+b).

AHaAJTUTHYECKAS TeOMe TP usl

i. Hamcars ypeBHEHWe NpaMOR, MpOXommued uepes
P M( (4; —1) n Touxy nepoceuenuyr uprMoft .’!L+2y +2=0
c ocew QX -

2. CocrasuTs pa npavoft, npoxomsameR
wepes Toury M{ (2 ; 8;-5) napannemsuo npmiof
32 -4 +22-7=0,
2+3y ~22+3 =0.

3, Jlauu ypasietuy ABYX CTOPOH NAPAANSNOrparMe
X2-Ty+34d=0, 22 -4-3 =0
¥ ypaepfienne ool we oro guaronazefi S - 9‘; {=0.
CocTasuTs ypPOABHSHUS ABYX ALYIMX €I'0 CTOPOH.

CocraBurs _vpasneuue MJIOCKOCTK, B ROTOpOH neu-r

npmuue:—"—" g-.’.=_§-u _‘3'/7_2___-¥__& _g_

5. Jya cBeTe, BEAAR HB TOUKW A@;G); OTPA¥AeTCA OT HpsmMOft
-5y +i5=0 M nocjie OTpANeHHA NPOXOMMT Hepes
Toury B (9/(0) . CocTaENTL ypEBHeHME NANANMEero JAyda.

5. 3 TpsyronbHURE ABC ¥SBEeCTHH
eropona AB : 2o — 39 +12=0,
sucura BH : .’) < e ?’ +3 =0, uunc 2

belibe r'xr"-»( w9

HOCJICI[OBaTeJILHOCTH: BBC/ACHHUE B MaTeMaTHYeCKUH aHAIu3
2x° +x* +5 ' x* —3x-2 «/x+ ~2 1700 4x.

Haiitu npenensl hyHKINN: |Im— im ———: lim
p by x>0 3x3 _x41 x>l X2 _x—2  x>3 / 1 x>0 2X-tgx

lim x-(vx* +1-x); I|m __1 : lim(1- 4X)3x 7; lim |n(1+2X)

X—>+00 2X + x—0 x—0 -1

HccnenoBaTh Ha HENPEPBIBHOCTh, HAWTH TOUKH Pa3pbiBa, CAEIaTh YEPTEK:
X+4, x<-1
y=4%" y=4x+2, -1<x<1,
2%, x=1.
DJIeMeHThbI (PYHKIMOHAIBLHOTO aHaNu3a. IndpepeHunanbHoe ncuncaeHne GyHKuuu OqHOH

nepeMeHHOoI
Haiinure npousBoiHbIe QYyHKIUHA:

- X2 L —CosX 1 .
a) y=+x?+1+3x° + —%, 0) y=3" -e +—
X

tg2x



sin?x |

B) Y=X"7; r) Iny—xy=x%,
Haiinure nuddepennman QyHKIMu v =ctg*3x + /a”:tg% .
Hanmiure ypaBHeHHe KacaTenbHOM M HOpMaJu K KpUBOH y=8.4/x —20 B TOYKE x, =16 .

Bbruncnure npuOamKeHHo y = W npu x = 1,03.

. arcsin(2x —4)
Beruncnure npenen no npasuiny Jlonurans IIrT; —2 1

X—> X° —
«Ilpumenenue audpdepeHIHATBHOTO UCHYUCICHUA IJIs NMPUOIMKEHHbIX BBIYMCICHUN U
uceaefoBaHusA QyHKIUW

Haitnute d_y 10 OTIpeeNeH o 0T QyHKIMn Y =6,
X

Haiit npousBogHbIC (PYHKITHI:

2X+1 _cgx
> +3 °
X

y=e29 4 [x.sin?3x; y= :y=@x+5): y? —x®+10yx =0.
Haiitn mud pepentman GyHkimum:
y=Intg §+arcsin4 5X.

Haiitu IMPOU3BOJAHBIC IICPBOTO U BTOPOIO MOPAAKOB:

X =arcsint,
y=In(1—t2).
2
Haiinure e ot pymkimm Y =X -In*x.
X

< 2
Haiitu ypaBHeHusi kacarelbHBIX K mapabone Y =X"—4X+6 B TOYkax, OpAUHATHI KOTOPHIX
paBHBI 3.

Haiftn HanGoJbllee W HaWMEHbIIee 3HadeHuMs QyHKIMH Y =2X+6-33/(x+3)° Ha oTpeske
[-4; -2].

HaiiTi nHTEpBaAIBI BO3pacTaHus, yObIBaHHS, SKCTPEMYM (DyHKIINU
2x?
x?+3
Haiitu acumnroTsl rpaduka GyHKIMN

X3

x> +1
Haiit mHTEpBaIBI BBHITYKIOCTH, TOYKHU Nepernda rpaduka GyHKIum
y=x-e"
[IpoBecTu nmosiHOE HcceAOBaHNEe (PYHKIIMU U TIOCTPOUTH TpaduK
XZ
1-x2°
JJieMeHTbI BbICIIEH aJredpbl. KOMILJIEKCHbIE YHCJIA

y:



. BunoanaTy ymum« ROACTUNE, NDOAOTARME DOOVAAYATM ¥ A2
redpauecnof

y FL 4931

/e

zoooumﬁn: mmr’mw‘rnm » TPRrOgO-

¢, Pemrrd :

8 x's ¥zte3 =0, XET, M

0) ff#c')!' ¢ [-.lofcyl -V ¥, TYyER,

8. Toovposrs. IME YOROBSRMN 1
{/Im Z/ e

/%/ " ‘.'r ‘-a'f

(I)yHKIII/II/I HECKOJBbKHX IIEPECMCHHbIX. BﬂeMeHTbI TOIMOJIOI'HH
In(x*y)

Jy—x

5 -

1. Haiitu u noctpouts o0nacts onpeseneHus GyHKIUU Z =

y
1+ X

2. Haiftu yacTHble MPOU3BOHBIE PYHKIMK Z = X -arctg

3. HaiitTi mpou3BOHYO CIOKHOM GYHKIMU Z = x’y—y’X,roe X=UCOSV; y=usinv.

. 0z 0z . .
4. Haiitu mpou3BOIHbIE 6_ u 6_ HEsIBHOU (PyHKIIUU e’ —xzysm xyz =0.
X y

. 2,2
5.Haiiru skcTpeMyM QyHKIMH ABYX epeMeHHbIXx Z =4(X—Y)—X"—y°.
HNHuTerpanbHoe HCYHUCICHUE

Haiit HeonpenenéHnble UHTErpabl:

X2 45X — /X +2
a)J N

dx, 6) IS|n(3x+1)dx B) Ism xe®*dx, r) j%x
X +4x+5

X-3
dX 5 I/I) J-mdx

dx , m) J'sm 2xcos® 2xdx , H) J'cos xsin* xdx , o) J.Md

) I—dx e) Ixsin(Zx)dx, XK) Ixarcsin xdx ,
6x +13

.[ cosxX+1
K -
SIN X+ COS X —2

e*
) [ =
1. Haiitn onpeﬂ;enéHHHe HMHTETPAJIbIL:
7l2 1 X + X
a Jsinxcosxdx ,0) | ——— ,B dx , 1) | x"Inxdx ,
)I )-[(Ix+1) )£x+ )I
rl4 2 4
dx x“dx
D [ o |2
5 C€Os X(1+ cos x) NCES DN

2. Haiit HecCOOCTBEHHBIC UHTETPAJIBI:

0
) [ .0) [5—"——.p) IZL .
1 X = X°+4x+10 X5 =3x+2
3. Haiftu momans oOnacty, 3aJaHHON JHMHMAMM B JEKapTOBOM CcHCTeME KOOpJMHAT:
y=x*-1,y=2x+2.
4. Haiitu ymHy KpUBOM, 3a/1aHHOMN ypaBHEHUSIMHU:



4(2cost —cos 2t)
4(2sint—sin2t)

5. Haiiti 06B8M Tea 06pa30BaHHOTO BpameHneM obmactu Y = X°, y = Jx BOKpYT ocu OX .

a) y=Inx,+/3<x<4/15,6) y:{

6. Haiitn KpUBOJIMHEWHBIE HHTETPAJIBI IO KPUBBIM L, 3a1aHHBIM B I€KaPTOBBIX HIIH TOJISPHBIX
KOOpAMHATAX:

a) IydI,L:y:x3,03x£1,6) jzdl,L:x:tcost,y:tsint,z:t,Ostsz,
L L

B) j x*+y%dl,L:r=acosp, 0< x<1.
L

1. HaWitm  nBo#iHOW  wmHTerpan mo  obmactm D,  orpaHudyeHHOW — JIMHUAMU:

J'J.(X—Zy)dxdy,D:x:O, y=2x*x+y=3,

D

4 X
2. V3MeHuTh NOPSAIOK HHTETPUPOBAHUS: Idx j f(x,y)dy.
2 1

/x

dx.

1 y

3. IlepeiiTu K NONAPHBIM KOOPMHATAM U BBIYUCIIHUTD: J. ydy I
R
4. Haiftu TpoiiHoii mHTErpa mo teny 7, orpaHH4eHHOMY HOBEPXHOCTAMU
2

m(xz—Z)dxdydz,T:hO,y=0,X=1,X+y=2,2=0,z=xz+y7'
T

5. Hairtu 00BEM 51 IUIOLIAE TIOBEPXHOCTHU Tena:
2

T={(x,y,z):x20,2x+3y£12,0£z£y?}.

6. HaiitTi nienTp Macc oTHOPOJHOTO TeJa, OTPAHMYCHHOTO MOBEPXHOCTIMHU:
y=4,x*+2° =4y,

aupdepeHMaNbHbIC YPABHEHHA

1. Haittu oOmmii maTeTpan mim obmee pemnieHrne auddepeHImanbHOr0 YpaBHEHUS MEPBOTO
nopsJika (B mpuMepax r), 1) pemurs 3agaqay Komm):

. X*+2xy -5y°

a) VA—X’y' +xy?+x=0, 6) 20xdx —3ydy =3xydy —5xy’dx, B) y g
X — 6xy

"—yCos X =Sin2x ' = xv?2
r){y y , {wa Y Vg M+l o)
X

y(0)=-1 y@) =1 ~ X2
2. Haiitu o6miee permenue nud hepeHmaipHOTO ypaBHEHUS:

a) y'xInx=y",6) A+x°)y"+2xy' =12x>.

7.

y"" =2sin® ycosy
T, .
yh=2.yM=1
4. Haiitm oOmee pemenue nuddepeHmaipHOT0 ypaBHEeHUs (B MpuUMepe 1) peUIuTh 3aaady
Komm):
a) Y —4y"+5y' =6x>+2x-5,6) y"+2y" -3y =(8x+6)e",
B) Y'—4y'+4y=e*(cosx+3sinx),r) y"' —64y =128cos8x —64e>,

) y'"+y=1/sinx
Y \yxi2)=1, yel2) =22

3. Haiitu pemenue 3agaun Kommu:

Peuuts 1Y 1-ro nopsiaka



1. ydx+(2x—y?*)dy —O

2 P Y=gy
y y

3. (@40 )dx+0Y@-Sydy = 0.
y

4, y'—9x2y=(x5+x2)y%;y(0)=0.
5. (y*+xy?)dx+(x* —yx*)dy =0.
Psanbl.
i 1
1. JlokazaTh CXOOAUMOCTbh U HAUTH CYMMY psia =2 n*+n-2 .
2. HccnenoBath Ha CXOJIUMOCTD PSJIbI:

sin? nv/n > = nl(2n+1)! = (3n-2)"
D DY Sm( j’B)Z @ Zln(4n+1j'

n=1 n=1

) nZ;‘(:an +1),/In(n+5) '

3. Hccnenorats pAabI HA a6COJ'IIOTHy}O " YCJIIOBHYIO CXOJAUMOCTb:

) Zsmn\/_ i (-1)" B Z( D"@n+l)

“nin(n+1) ~ ~ 4 3n+2
4. Haiitu cymmy psiga Z D ¢ ToyHocThio 710 0.001.
= 4"(2n+1)

5. Haiitu o65acTh CXOAMMOCTH CTEIICHHOTO Psija:

Z( D"2"(x+1) .6) i4 (x-=3) 5) i(—l) (x+2)

2n+l

n=1 3n+2 n=1 V2n+1 ’ n=1 n2

6. Paznoxxuts pynkuuro B psag Teitnopa mo crenensim X :
a) 3+e)? ,6) 7/(12+x-x)*,8) In(l—x—20x?%).
7. Beraucaurs nHTErpan ¢ TouHocTso 10 0.001:
) Of’ dx
8. Haittu npubmmwkénno pemenue 3aaaun Komm B Bue oTpeska psana Teitsopa rmo crenenam X ¢
y'=x*+y°
y(0)=0,y'(0) =1

0.2
6) j sin(25x2)dx .
0

YEeThIPbMS HEHYJIEBBIMU KOADPUITMEHTaAMU {

«["apmMoHMYec KMl AaHATU3)»

1. Pazoxkuth B psag @ypbe GyHKIHUIO, IEPHOTHYECCKYIO ¢ IEPHOIOM 277 , 3a[JaHHYyI0 HA OTPE3Ke

[ 16 i f(x) X+7m,—7r<Xx<0
—7T, T = .
OpMyIIoH 7, 0<x<~«

2. Paznoxwurts B psiag Oypbe QyHKIHIO, IEPUOJUUECKYIO C IEPUOI0M 4, 3aJJaHHYI0 Ha OTpE3Ke

x?,-2<x<0
—2,2] dopmynoit f(x) = '
[-2.2] dopmy (){X’ 0<x<2

3. Pa3noxuth a) B psJ MO KOCHHYcaM U 0) B psAZl IO CHHycaM (PYHKIIMIO, 33JJaHHYIO0 Ha OTpe3Ke



[0,3] dopmymnoii f(X) =< 3—X
2

BeposiTHOCTB: TeOpuUsi BepPOsITHOCTEH

«Ciy4aifHple COOBITUS»
3ananue 1.
OMBIT — U3BJICUEHHUE IETATTN U3 SIIKUKA, B KOTOPOM HaXOASATC u3aemus Tpex coptoB. CoObITHS: A
— «M3BJIEUEHA JIeTallb [IEPBOTO COpTa»; B — «u3BieueHa neraibs BToporo copray; C — «u3BiedeHa
JeTajb TPeThero copray. Uro mpeacraBistor coboit coosrtuss A+B, A+C, AC, AB+C?
3amanue 2.
lNapaepo6mmia Bblgana OJHOBPEMEHHO HOMEPKH YEThIPEM JIMLIAM, CAABUIMM B rapaepo0 cBou
uuisinel. [locne 3Toro oHa nepemyTaia Bce MBI U MOBecHIa UX Hayraa. Halitu BeposiTHOCTH
CIIEIYIOIIUX COOBITHIA:
A — «xaxx1oMy U3 YeThIpeX JIUI FapepOoOIIHIIa BBIIACT €r0 COOCTBEHHYIO LIS
B — «poBHO TpH NHIIa [OJTy4aT CBOU LUIAIBI»;
C — «pOBHO /IBa JUIIA TIOJIy4aT CBOU LIUISATIBD.
3aganue 3.
BepostHocTh momnazanus B 1edb Ipu ogHOM BbicTpene paBHa 0,001. Haiitu BeposSITHOCTH
MOTIaJIaHKs B LIEJb IBYX M OOJIee MyJib, €CIIM YUCIIO BRICTpenoB paBHO 5000.
3aganue 4.
BeposATHOCTb M3rOTOBIIEHUS U3/€IHSI, OTBEYAIOLIEr0 CTAHIAPTy MPH TaHHOM TEXHOJIOTUU 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 aBTOMOOWIS HampaBJIeHbl Ha TEPEBO3KY Tpy3a. BeposSTHOCTh HCHPABHOTO COCTOSHUS
nepBoro u3 Hux pasHa 0,7, Broporo — 0,8, Tpetbero — 0,5. HaliTu BEpOsITHOCTB TOTO, YTO POBHO
JIBa aBTOMOOWIISI IPHUTOJTHBI K SKCILTy aTal[Hu.

«CryuaiiHbple BEJIMUMHBI U UX YUCIOBBIE XaPAKTEPUCTUKID)
3ananue 1.
He3aBrucumble OIBITBI MPOJOJDKAIOTCS 1O IEPBOrO IOJIOKMUTEIBHOTO MCXO0Ja, IOCIE Yero
npekpanarores. Halltu psax pacnpeneneHus 4uciia ONbITOB, €CJIM BEPOATHOCTD ITOJIOKUTEIBHOTO
MCXO0/1a TpH Kax oM ornbite papaa 0.6 .
3ananue 2
3aman psa pacnpenencHus ciaydaiHoW BenmuumHbl X. HaliTu MaremaTuueckoe OXKHIIaHHE,
JUCTIEPCUIO U CpeIHEE KBaipaTuieckoe OTKIOHeHHe. [locTpouts (GyHKIMIO pacnpeeeHusl.

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

Jlnst HenpepBIBHOW CITyYaliHOW BEIWYHHBI 3a7aHa (QYHKIMS pacrpeaeneHus F(X). TpeOyercs

HAWTH TUIOTHOCTH PaclpeiesieHHs f(X), MaTeMAaTHYECKOe OKUIAaHUE, TUCTICPCHIO, CpeIHEe
KBaJ[paTUYECKOE OTKJIOHCHHE. BBIUUCIUTH BEPOSITHOCTh TOTO, YTO OTKJIIOHEHHE CIIydyalHOMN
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OXKuAaHus OyAeT He 0oJiee CpeaHEro KBaapaTU4ecKOTro
oTkioHeHus. [TocTpouts rpaduk QyHKITUH.

0 , Xx<0
F(X) =11 (1-cos2x) L 0<x<Z
2 2
1 , V4
X>=
2
3aganue 4.

Jlnst HenpepbIBHOM CllyyaifHOM BEJMUMHBI 337laHa TIOTHOCTh pacrpeieeHus f(X). Tpebyercs



HaiiTu mapameTp @, QyHKUMIO pacrpeaencHus F(X), MaTeMaTHYeCKOe 0KUJaHUE, TUCTIEPCHIO,
CPEIHEKBAIPaTHYECKOE OTKIOHEHHE.

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

3amanue 5.

CrnydaiiHoe OTKJIOHEHHE pa3Mepa JIeTald OT HOMHHAJIA paclpeiesieHO 10 HOPMAJTbHOMY 3aKOHY C
napamerpamMu d ¥ O . CTaHIAPTHBIMHU SBJSIIOTCS T€ JETANIU, NI KOTOPBIX OTKJIOHEHHUS OT
HOMUHAJIA JIS)KAT B HHTEPBaeC (a—a;a+ a). 3anucath GopMyIy IJIOTHOCTH pacTpeeiCHUS U
MOCTPOUTH IpauK MIOTHOCTH pacTpeICTCHHS.

CKOJIbKO HEO0OXOJMMO HM3rOTOBUTH J€Tajieii, 4TOObI C BEPOATHOCTHIO HE MeHee [ Cpelad HUX
ObLIa XOTs OBl OJTHA CTaHIapTHAS?

a=0; 0=0.05 «=0.06; p=0.97

3aganue 6.

3aK0oH pacrhpeeNieHus] CUCTeMbl JUCKPETHBIX CIIy4alHBIX BETHYUH (X ,Y) 3aJaH TaOIHIIEH.

Haiiti ko3 uiment koppensuuy I, ¥ BEPOSTHOCTb [OIAAHHUs CITyYaiiHOM BEINYNHBL (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 IUIOTHOCTb paclpeiesieHHs CUCTEMBbl JBYX CIy4alHbIX BEIMYUH f(x, y) . Haiitu
koapduumeHT A, K03DOUUKUEHT KOPPEISILMU T, .
f(x.y) A-(x+y)e™ 606D 0<x<w
X,Y)=

' 0 eneoon.D  0<y<oo
3ananue 8.
CyrouHass TOTPEOHOCTh DJJIEKTPOIHEPTHMHM B HACEJICHHOM TIYHKTE SIBJSICTCS CIyYalHOM
BEJIMYUHOMN, MaTeMaTHueckoe oxuianue kotopoii pasao 3000 kBm/u , a mucnepcus pasua 2500.
OIICHUTh BEPOSATHOCTH TOTO, YTO B OJIMKAWIINE CYTKH PACXOJ JJICKTPOIHEPTHH B STOM
nacenennoM nyukre 6yger ¢ 2500 o 3500 xBm/u .
3ananue 9.
Hano: X,Y — ciyuaiiasle Bemmuunbl, Y =3X +2, M(X) =2, D(X) =4.
Haiitu: M(Y), D(Y), k,,, 1,
3amanue 10.
Cnyuaiinas BennunmHa X HUMEET HOPMaJIbHOE paclpe/iesieHne ¢ HEM3BECTHBIM MaTeMaTH4YeCKIM
oXxugaHueM @ U Heu3BecTHOU nucnepcueit o, . Ilo BbIOOpKe (Xl, Xy ooy Xn) o0osema N

n

BBIYMCIICHO BBIOOPOYHOE CpeaHee X =—-in . Onpenenuth TOBEPUTEIBHBIN WHTEPBAT JIJIS
i=1

HEU3BECTHOTO TMapamMeTpa pachpeieneHuss d , OTBEYAIOIIMA 3aJaHHON JOBEPUTEIBHOU

BEPOSITHOCTH (.

X =110; n=90; o =100; o =0.92.

3ananme 11.

CinyvaitHass BenmuuumHa X MMEET HOPMaJbHOE  paclpeleleHue C  HEU3BECTHBIMU



MaTEMaTUYECKUM OXHUJIAaHMEM d M JHUCIEpCUEH o’ . Tlo BBIOOpKE (Xl, ) CTRU Xn) o0BbeMa

v 1 L 2 \* 1 4 I \2
BBIYHCIICHBI OLCHKH X =—- in u o) = P (Xi - X) HEN3BECTHBIX IapaMETpPOB.
L n-—-1 73

Haittu poBepuTeNbHBIA HWHTEpBaN i1 MAaTEMAaTUYECKOrO OXHUAAHUS d , OTBEYAOIIUN
JIOBEPUTEIIBHON BEPOSITHOCTU X .

~7 sk

X =21 (¢?) =05 n=24; a=098.

Craructuka

JlaHb! BEIOOpOUYHBIE COBOKYITHOCTH JUIS IBYX CIyYallHBIX BEJIMUYUH (U3MEpPSIEeMbIX MPU3HAKOB) X

nuyY:

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 54.2 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 KOPPENSIMOHHOE TOJE€ U KOPPEISIMOHHYIO
tabmuiry. I[locTpouTh sMmmpuyeckue pacnpeneneHus coctaBmsitomux X u Y . Haiitu
a0COJIIOTHBIE M OTHOCHUTENbHBIC YAaCTOTHI U HAKOIUIEHHBIE YacTOThl. HauepTuTh monuroH u
TUCTOTPaMMY YacTOT U HAKOTUICHHBIX YaCTOT.

Haiitu BEIOOpOUHBIE U HCTIPABIICHHBIE OTICHKH TTAPAMETPOB pacnpenesieHus (CpeaHee, TUCIepCusi,
CpellHee KBaJpaTHUYHOE OTKJIOHEHHE, aCUMMETpPHs, 3KCIeCC, MojJa, MeAuaHa, KOod(pQUIHEHT
BapHaIlN).

[IpoBecTH cTaTUCTUUECKYIO TPOBEPKY CTATUCTUUECKON TMIIOTE3bI 0 HOPMaJIbHOM pacipeeeHun
M3MEPSEMOro MPU3HAKA MO CIETYIOUIMM KPUTEPHSIM: a) CpeIHEMY KBaJAPAaTUYHOMY OTKJIOHEHHUIO,
0) pa3maxy BapbUpOBaHHMS, B) IMOKAa3aTEJAM HCHPABIECHHBIX aCUMMETPHHM M JKCIlecca, T)
kpuTepuio Ilupcona y? (ypoBeHb 3HAYMMOCTH NPHHATH paBHeIM 0.05). B cioyuae mpuHATHSA
TUIIOTE3bl O HOPMAIBHOCTU pAaClpesesieHuss HaWTH JOBEpUTEIbHbIE HMHTEPBAIBI IS
MaTEeMaTHYECKOTO OXHJIAHUS U CPEIHEr0 KBaJPATUYHOTO OTKIOHEHUS MPHU YPOBHE HAAEKHOCTH
0.95.

HaiiTi 1 3anucars B KOppenAUOHHY0 TabJIUIly yCIOBHbIE cpeanue. Ha KoppensinoHHOM moJie
MOCTPOUTH JIMHUU perpeccuu. HaliTu uctpaBlieHHBIH KOPPETISIIUOHHBII MOMEHT U KOA(GUITHEHT
koppensuun. [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)IlpoBepuTh 3HAUUMOCTH ypaBHEHHUs perpeccud. Haiitu mgoBepuTenbHbIE
WHTEPBaJIbI 7151 KOA((UIIMEHTOB KOPPEISLIMU U IMHEHHOW perpeccuu (Mpu YpPOBHE HAAEKHOCTH




0.95).

IIpumepHble 3a1aHus 1151 MUKPOKOHTPOJILHBIX padoT
Matpuusi. Onpeneanrtesan, CJIAY.
1. BBIMOAHUTH NEUCTBUS C MATPUIIAMHU.

1-31
A-C+3-Beccom A=z| 2 -5 4
1-22
31
12 3
B= c=| -1 0
32
7,

2. Pemiuth MaTpuyHOE ypaBHEHUE
4 2 1 -3
X =
3 8 -2 5
3. UccnenoBaTh HA COBMECTHOCTh CUCTEMY

DJIeMeHTbI BEKTOPHOIi aJreGphl ¥ AHATIMTHY €CKAsl TeOMEeTPUs
1. 3amausl BekTOphl || = (3;—1), a=(5;4). Voemurscsa, uro |, u |, MoxHO mpuHATE 32
6asuc B R2

U Pa3JI0kKUTh BEKTOP @ IO ATOMY 0asucy.

2. JaHo: |§| 3, ‘5‘:2. Vron Mexay BekTtopaMu a U D pasen % Boruncnnrs:
(3-a-2-b)-(a+4-b)

3. Beruncauts 00beM TETpasipa ¢ BEPIIMHAMU B TOYKAX

Ai(1;-1,3), A2(2;0;-4), As(1:3;-2), As(5:1;-1).

ITocsienoBaTebHOCTH: BBEeHHE B MATEMATHYCCKUI aHAJIN3
1. Haitu o6sacTh onpeaeneHus QpyHKIMU

X+1
y = X+ 7
X+5
2. ITocTpowuts rpaduk GyHKIMH
3+ X

Cx+4

3. Haiitu npenensr:

\/3 X' —6-x° +1 lim (1+ ctgx)'?*

- o VX2 (7-x+9) ° =7




X2 =3-x+2
lim
3B. X—)l X2 _1

«IIpumenenue nupdepeHINATHHOIO HCUYUCICHUS AJsI NPUOJMIKEHHBIX BBbIYMCICHUN M
HCCJIeI0BAHUSA (PYHKIUID)

1
y=X+—

1. UccnenoBaTh (PyHKIMIO HA DKCTPEMYM U HAMTH MHTEPBaJIbl MOHOTOHHOCTH

X
2. I/ICCJ'IG,Z[OBaTB GbyHKIIMIO Ha Tepermd0 W HAWTH  HMHTEPBAIBI  BBIMYKJIOCTH
y=X*"-6-x*+5
2
(x-3)
3. Haiitu acumntotsl rpaduka QyHKIMU - 4 . (X _ 1)
DOYHKIMHN HECKOJbKHMX NepeMeHHBbIX. JJ1eMeHTbl TONO0JIOTHH
4.x—x*—y*
HaiiTy 1 H306pa3uTh Ha MIOCKOCTH 0071aCTh ompeeneHus GpyHKkmmn £ = 6% — X2 y2
Haiitu Bce yacTHBIE POU3BOAHBIE IEPBOTO U BTOPOTO MOPSAIAKOB JUIA (DyHKIMU
+
Z = arctg i
1-x-y
3anucare audQepeHiman NoIHONH MOBEPXHOCTH KOHyca paguyca R wu BbicoToM H 1mpu

M3MEHEHUU PAJInyCca U BBICOTHI COOTBETCTBEHHO HA AR u AH .

CocraBuTh ypaBHEHHE HOPMAlM K MOBEPXHOCTH ypoBHS (QyHkmmu U = (Z —2)2 —X—Y npu
h=0 B Touxe M(5;4;?), z<0

HNHuTerpanbHoe HCYHUCICHUE

I/I3MeHI/ITL Hopslz[OK I/IHTeI‘pI/IpOBaHI/IH

jdx j f (X, y)dy+jdxjf(x y)dy
V2 _Jo2

[TepeitTu kK ONSIPHOM CUCTEME KOOPIUHAT

Vix?
J.dx jf(x y)dy

1-x
HaI/ITI/I TJIOIIAIb 00JIACTH B MOJSIPHOM CUCTEME KOOPIUHAT

X2—2x+y2 =0, X' =8X+Yy’ =
X
=—=, Yy =+3X
y \/g .Y \/_
BBI‘II/ICJ'II/ITL Tp0171H0171 HHTErpan
jdx .[ydyfz dz
vox-x2 1

Bblyncnurs KpUBOJIMHEWHBIM HHTErPAIl



X =8sint + 6cost

[ L: _
Y y =6sint —8cost

o<t<Z

aupdepeHMATbHbIE YPABHEHHUA
Onpenenuts Tun quddepeHnanrbHOTO YpaBHEHHUS U yKa3aTh METOT PEeILICHHS

By —-7x+7)dx+(3Bx—7y+3)dy=0
(y—x)dx—(y+x)dy =0

X(y? —x)dx + (y — x°y)dy =0

Pemmth ypaBHEHHE TIEPBOTO MOPSIIKA
(X*+x)y' =2y+1

Pemuts YPaBHCHHUEC BTOPOTO IMMOpAAKa

y’y" +1=0
Pemmrs onnoponnoe JILJLY.
y" +2y" +y=0

3anucaTh BUJl YaCTHOTO PELIEHUS

yV +2y" +y" =4x* + gex sin x

Pemuts cuctemy nudepeHnnabHbIX YpaBHEHUH MeTo10M Ditniepa
x'=x-2y
y' =3x -4y

BekTopHbIii aHAIN3 M 3JIeMEHTbI TeOPUH TOJIsI

Haiitu rpanuenT mosns U=xX y + Y\/E B Touke A(0;2;1)

Haiitn koamM4ecTBO JKHUIKOCTH, MPOTEKAOUIEH 3a E€IMHUIy BPEMEHM Yepe3 3aMKHYTYIO
- 2° =36(x* +y?)
MOBEPXHOCTh ) 7-6 B rnoJje CKOpoCTEen
- = - 21,
V =(cosz+3x)i +(X—2Yy)j +3z2+ YK (nopmans sremmss)
X+ ¥ —(x-Y)]
x> +y°

Haittn HUPKYJISIIUIO BEKTOpa a= o KOHTYpY

yixt+y?=a?

= 2.+ 2T 2
Haifrn notentman sexroproro nomst @ = 3X°ZI +4ysiny“ j + x°K

Panwl
1. UccnenoBaTh CXOAMMOCTh 3HAKOTIOCTOSIHHOTO psifia

1 1 1
1+ + + +---
101 201 301

2. UccnenoBaTh Ha a0COMIOTHYIO (YCIOBHYIO) CXOIUMOCTD PSIA:




1-| 2
4

2\
+

6 8

+

N
10

3. Haiitu uHTEpBaJ CXOIUMOCTH psifia M UCCIEIOBATh Pl HA KOHI[AX MHTEpBaJIa

X+1

(x+1)°

(x+1)°

_|_ J—
3°.2.3 3".3-4 3°.4.5

[Tpunoxenue 2

OnieHOUHBIE CpeICTBA /J1s1 IIPOBEIEHUS MPOMEKYTOUYHOU aTTeCTaI[uu
a) Ilnanupyemble pe3yiabTaTbl O00y4YeHHUs] M OIEHOYHbIE CpPeACTBA JJIfA IPOBeJeHUS
NMPOMEKYTOYHOM aTTecTAlUN

Kon
WHIMKATOpA

Coz[epn(aHI/Ie HHIUKATOpa
KOMIICTCHIIM

OrneHOYHBIE Cpe/ICTBa

CIOCOOHOCTHIO TMPUMEHSTh COOTBETCTBYIONIUHM (U3MKO-MATEeMAaTUYECKU ammapaT, MeTObI
aHanmM3a M MOJEIUPOBAHUSA, TEOPETUUYECKOTO M OSKCIEPUMEHTAIHHOTO HCCIEIOBAHUS TPH
peniennn npodeccroHanbhbiX 3a1a4 (OITK-3)

OIIK-3.1

Hcnonszyer METOIbI
aHajam3a u
MO/JICTUPOBAHUS npu
pelIeHUN

PO eCCUOHAIILHBIX
3a71a4, MOJICIMPOBAHUN
MIPOEKTUPOBAHUU
YHEPTOCUCTEM

IIepeyeHs TEOpETUYECKUX BOIIPOCOB K DK3aAMEHY
Marpunel ¥ HMX Ppa3sHOBUAHOCTU. JIMHENHBIE
omepauuu Haja Marpunamu. IIpeoOpasoBanue
MaTpHll:  TPaHCIIOPTHUPOBAHUE, DJIEMEHTApPHBIE
npeoOpazoBaHusl.

Omnpenenurens, ero ceoiictsa. opmyna Kpamepa.
Bbruncnenune onpenenureneit 2° u 3™ nopsaka.
Panr MaTpHLIBI. OobparHas Marpuia.
OnpeaenuTennb n-ro NOpsiaKa.

Cucrema JIMHENHBIX alreOpanyecKkux ypaBHEHUIL.
Matpuunslii cmoco6 ux pemeHus. Teopema
Kponekepa-Kanemnm. CoBMecTHBIE,
HECOBMECTHBIE, OIIPEACIICHHBIC, HEOIPEICICHHbIE
CUCTEMBI JINHEHHBIX alre0panyeckuX ypaBHEHHMH.
Bektop. IloHsATHE O BEKTOpPHBIX JIHarpaMmax B
Hayke M TexHHKe. JIMHelHbple omnepanuu Hajl
BEKTOpamu, cBoicTBa. [[nnHa Bektopa. JlekaptoBa
CUCTEMA KOOPJAMHAT.

Henuueitnele  omepanum  Hajg ~— BEKTOpaMHU:
CKaJIIpHOE, BEKTOPHOE, CMEIIAaHHOE IIPOU3BEICHNS,
X CBOMCTBA. MeXaHMYECKHN CMBICI CKaJIIPHOTO
MPOU3BEICHHUS. ['eomeTpuueckuit CMBICIT
ONpe/IeUTENICH BTOPOTO U TPETHEro MOPAIKA.
VYpaBHeHue MHUM Ha IIockocTu. llpsimas wu
IUIOCKOCTh B IPOCTPAHCTBE. Y paBHEHUE INIOCKOCTH
B IIPOCTPAHCTBE.

KpuBbie BTOpOro nopsiaka: OKpy»HOCTb, 3JUIMIIC,
runepboya; WX YpaBHEHUS W TEOMETPUYECKUE
cBoiicTBa. KBaspaTuunble GOpMBI U UX MaTpPHLIBL.

IIpeobpazoBanue  kBagpaTHM4YHbBIX  (OpM K
KaHOHMYECKOMY BHUJY.

Yucnossle MIOCJIEI0BATEIBHOCTH. ITpenen
YUCJIOBOM  MOCIENOBaTENbHOCTU.  beckoHeuHo




Kon
AHAUKATOpa

Coneprkanue HHIUKATOPa
KOMIICTCHIIU U

OneHouHbIE Cpe/ICTBA

Masble u OECKOHEYHO OoJbIINe
MOCJIEI0BATEIbHOCTH.

Oyukuus. Ilpenen ¢ynkuuu. Teopema o cBs3u
byHku, €€ mpenena M OECKOHEYHO MaJIoil.
beckoneuno Manble U Oombmime  (QYyHKIHH.
[Tapamerpuyeckoe 3a1anue QyHKIUH.

IIpenen  cymmbl, NpPOU3BEACHUS, YACTHOTO.
HenpepbIiBHOCTE (DyHKIMM B TOYKE U Ha OTpE3KE.
Knaccudukamuss Touek paspeiBa. OCHOBHBIC
TEOpPEMBl O HENPEPHIBHBIX Ha OTpPe3Ke (YHKLUIX.
OcHOBHBIE 3JIeMEHTapHble (DYyHKIIMH, UX CBOMCTBA
U rpaduku.

[lonaTne W cMBICA NOPOU3BOAHOM  (YHKIHMH.
I'eomeTpuueckuii  CMbICI ~ HPOU3BOAHON U

nuddepennmana.

OcHOBHBIE npaBuiIa muddepeHIpoBaHus.
IIpousBonaHas CJIOKHOU byHKIMN.
HHBapuaHTHOCTH bopMBI muddepeHnunaia.
HesiBHo 3aJJaHHbIC ¢byHKIMY, ux
muddepeHupoBaHme.

Teopema ®epma, Posnst, Jlarpamxka, Komm.
IIpaBuito Jlomurans.

@opmyna Teitnopa. [lpunoxenue  opmysb
Teiinopa. HccnenoBanue byHKIMU:
MOHOTOHHOCTb, JKCTPEMYM, BBIITYKJIOCTb,
BOTHYTOCTb.  TOukM meperuda. ACHMOTOTHI
BEPTUKAJIBHBIE U HAKJIOHHBIE.

KomiulekcHble 4ncna M JEUCTBUS €  HUMM.

N300pa’keHne KOMIUIEKCHOTO YHCIIa Ha
IUIOCKOCTH. AnreOpauyeckasi, reoMeTpU4yecKas u
IIOKa3aTeIbHbBIE bopmbl KOMILIEKCHOT'O

yycna. CTeneHb U KOPeHb KOMIIJIEKCHOTO YHUCIIA.
[TepBooOpa3znas u e€ cpoiictBa. HeonpenenéHumlii
MHTErpaj. 3aMeHa IEPEMEHHOM B HEOTIPEIEIEHHOM
MHTETpaJie ¥ MHTErpUPOBAHKE IO YACTSIM.

Tabnuia WHTETPAJIOB. WuTerpupoBanue
palMOHAIBHBIX, UppanoHaIbHbIX "
TPUTOHOMETPUYECKUX (PYHKLIUIA.

3agauy, OpUBOAAIINE K MOHATHIO ONPEAEIEHHOIO
uHTerpana. CBOMCTBA ONPENEIEHHOTO MHTErpaa.
dopmyna Herorona-JleitOnuma

WNHrerpupoBanue no 4actsaM, 3aMeHa EPEMEHHOM.
HecoOctBennsie unHTerpansl. ['eomerpuueckue u
buznueckue MIPUJIIOKEHUS OIPEIEIIEHHBIX
HHTETpaJioB.

@yHKIMU HECKOJIbKUX NIEPEMEHHBIX : ONIPEIEICHUE,
00JacTh onpezieNeHus1, ClocoObl 3aJaHuUs.
Hacrasle npoussoausie GHII, ux reomerpudeckuit
U MexaHnueckuil cmbicit. [Ipeaen GpyHkum.
JIBOWHOM HHTErpal.
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3amMeHa NepPEeMEHHBIX B ABOIHOM UHTErpale.
TpoiiHo#t wmHTerpan. 3amMeHa TIEPEMEHHBIX B
TPOMHOM MHTErpae.

[Ipunos>xeHust KpaTHBIX UHTETPAJIOB.
Kpusomnmnelinsie uaterpans! 1 pona.
KpuBonmHuelinple uHTErpasl 2 poaa.
[ToBepxHOCTHBIE HHTETpasbI 1 U 2 pona.
[IpunoskeHuss KpUBOJIMHEWHBIX M MOBEPXHOCTHBIX
MHTETpajoB

@yHKIMU KOMILJIEKCHOTO IEPEMEHHOTO.
[Mapmonnyeckuii aHanu3. DJIEMEHThl TEOPUH OIS

UucneHHble METO/IbI. DJIEMEHTBI
(YHKLIMOHAIBHOTO aHaJM3a. OcHOBBI
BBIUUCIIUTEIbHOTO KCIIEPUMEHTA

dusnueckue 3ajjauy, NPUBOASILUE K
nuddepeHnaIbHbIM YPaBHEHUSAM.
HuddepennanbHbie ypaBHEHUS HepBOTo

nopszaka. 3agaun Komm. Teopema cyiectBoBaHusA
U €IMHCTBEHHOCTH pelenus 3aaadn Komm.
Jluneitnple nuddepeHnuanbHble  YpaBHEHUS C
MOCTOSTHHBIMM  KOA(PHULIMEHTaMH. Y PaBHEHUS C
IIPaBOM 4acThIO CIIELUAJIBHOTO BUA.

Meto Bapuanyy Npou3BOJIbHBIX IOCTOSIHHBIX.
Cuctemsl quddepeHnnanbHbIX YpaBHEHUH.
Yucnossle psiabl. CXOOUMOCTb U CyMMa psijia.
Heobxonumoe ycinoBue cxoauMOCTH. JeHCTBuUS ¢
psaramu.

3Hakouepenaytouuecs: psael. [Ipusnak JleiiOHuna.
AOCOIOTHAS ¥ yCIIOBHASI CXOIUMOCTH.
@OyHKIMOHAJIbHBIE PSAJbl, 00J1aCTh UX CXOJIUMOCTH.
CBoiicTBa paBHOMEPHO CXOASIIUXCS PSAIOB.
Crenennble psagel. Teopema AOens. CsoiicTBa
CTETIEHHBIX PSIA0B.

Paznoxxenne yHKIMIT B CTENEHHBIE PSIABL. Psiabi
Teitnopa. Anroput™m pasnoxkeHust GQyHKIUN B Pl
Tewnopa.

[Iprmenenue creneHHbIX PsAnOB ['apMoHUYECKH
aHau3.

YpaBHEHUsT MaTEeMaTHUECKOHN (PU3UKH.

OcHoBHas TeopemMa KOMOMHATOPUKH.

[Ipenmer TEOpUHU BEPOSITHOCTEH.
[IpocTpaHcTBO  3€MEHTapHBIX COOBITHIA.
Anrebpa COOBITHI.

OtHOocuTeNnbHAs 4YacTOTa, 3aKOH YCTOMYHUBOCTH
OTHOCHUTENIBHBIX YacTOT.

Krnaccuueckoe M reoMeTpudeckoe OTmpesesieHue
BepoaTHOCTEN. CTaTuCTHYECKas BEPOSTHOCTb.
AKCcHOMaTH4eCKOe MIOCTPOEHHE TEOpUn
BEPOATHOCTEN.

OCHOBHBIE TEOPEMBI O BEPOSITHOCTU CYMMBI
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U TPOU3BEIEHUS
HECOBMECTHBIX COOBITHH.

[TpuHmn MIPAKTUYECKOU HEBO3MOKHOCTH
MaJlOBEPOSITHBIX COOBITHIA.

CrnenctBus TEOPEM CIOKEHUS U YMHOKEHUS.
VYcnoBHas  BeposTHOCTh. Dopmysia  MOIHOU
BEPOSITHOCTH.

BepostHocte  tunore3.  dopmyiibl betieca
(BBIBOM).

[ToBTOopenue ucnbiTanuii. opmysa bepHym.
[Ipenensubie TeopeMbl B cxeme bepHyum

(JroxanpHas U HUHTErpajbHas TEOPEMBI
Jlanmaca, ¢opmyna Ilyaccona).
Hauseposrneniee YHUCJIIO MOSIBJICHUI
COOBITHS B HE3aBUCUMBIX WCTIBITAHUSX
(mpuMepsl).

Ciyyaiinbie BEJINYMHBI. JuckperHblie u
HEIpepbIBHbIE BenuYMHBl  (mpumepsl). Psa
pacrpeneneHus.

[InoTHOCTE pacrpeneneHus.

OyHKIUA pacnpeneieHus CIIy4arlHOMN
BEJINYUHBI.

UucnoBble  XapaKTEPUCTUKU  JHUCKPETHBIX U
HEMpPEPBIBHBIX  CIIy4YalHBIX BEIUYUH -

MaTeMaTHYeCKOe OKUJaHue (CBOUCTBA).
UucinoBble  XapakTepUCTUKH  JHUCKPETHBIX U
HCIIPCPBIBHBIX CJ'Iy‘-Iaf/'IHBIX BCIIMUHUH -
TucIiepcus, cpenHee KBaJ[paTUIeCKOe
OTKJIOHEHHUE (CBOWCTBA).

YucnoBele XapaKTCPUCTHUKU JAUCKPECTHBIX u
HEMPECPBIBHBIX CﬂyqaﬁHBIX BCJIMYHUH - MOJda U

ME€aHuaHa, Ha4dyaJIbHBIC u HCHTPAJIbHBIC
MOMCHTHI.
bunomuanbHbII 3aKOH pacupeneneHusl.

['eomeTpuueckmii 3aK0H pacrpeeIeHs .
['unepreomeTpuydecKuil 3aKOH pacipeiesICHus!.
PaBHOMEpHBII 3aKOH pacrpeieICHus.
[TokazaTenbHbIN 3aKOH pacnupeaeIeHus.
HopmanbHblii 3aK0H pacnpeaeneHus.

3akoH OOJBLIMX YHCEI.

Cucrema city4ailHbIX YHUCEJI: OCHOBHBIE IOHSTHS.
3aKOH pacnpenesieHus BEPOSTHOCTEU JUCKPETHOMU
JIBYMEPHOU CITy4allHOW BEJTMYUHBI.

@yHKUMS pacrpenesieHusl IBYMEPHOW CIydalHON
BEJIMYHUHBI.

[InoTHOCTB pacnpenenenus JByMEPHOU CilyYaltHOU
BEJIMYMHBI.

VY cnoBHBIE 3aKOHBI PACIPEAEIICHUS COCTABISIOIINX
CUCTEMBI IUCKPETHBIX CITy4YailHbIX BEJIMUMH.

Y cnoBHBIE 3aKOHBI PACTIPEAEIICHUS] COCTABISIOIINX
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CUCTEMBbI HETIPEPHIBHBIX CITyYaiHbIX BETUYHH.
UucnoBble  XapaKTEpUCTHUKU  CHUCTEMBI  JABYX
Clly4alHbIX BeJW4uH. KOppersiuuoHHBIA MOMEHT,
ko3 durment koppensuun. KoppenupoBaHHOCTh 1
3aBUCUMOCTbH CITy4YaifHbIX BEJIMYHUH.

JInnenHas perpeccus. JInneiHas Koppemnsays.
OcCHOBHBIE IOHATHA MAaTEMATHYECKON CTATUCTUKH.
I'enepanbHass ¥ BbIOOpPOYHAsE COBOKYIHOCTH.
[ToBTOpHAas u OecrioBTOpHAS BBIOOPKH.
PenpesenTaruBHas BbIOOpKA.

Cnoco0s1 oTOOpA.

CraTucTiuueckoe pacrpe/ieneHle BEIOOPKH.
OMnupuueckas byHKLuSA pacnpeneseHusl.
ITonuroH u rucrorpamma.

Cratuctuueckue OLICHKHU [IapaMeTpoB
pacnpenenenus. Hecmemennsle, 3gdekTrBHbIE U
COCTOSITEJIbHBIE OLICHKH.

I'enepanbHas cpenHss, BBIOOpOUHAs CpeIHAS.
I'pynmoBast u o01miast cpeHue.

I'enepanbHasi, BHIOOpOYHAs JUCTIEPCUH.
I'pynmoBasi, BHYTpUIpyNIOBas, MEXIPYyNIOBasd,
o01I1ast AUCTIEPCHH.

To4YHOCTP OIIEHKM, OBEpPUTENIbHAS BEPOSITHOCTD.
JloOBEpUTENBHBIN UHTEPBAIL.

Craructuueckas TUIIOTE3A. Hynesas u
KOHKYpPHUpYIOLIasi, IPOCTas U CJI0KHAsI TUIIOTE3BI.
Ommobku 1 u 2 poxa. CTaTucTudecKuii Kpurepui
IIPOBEpKH HyJeBOoW runore3sl. Habironaemoe
3HaYEHHE KPUTEPHUS.
Kpuruueckass  006sacTb.
runore3sl.  Kpurnueckue
cornacus ITupcona.

Oo0uacth
TOYKHU.

HNPUHATHSA
Kpurepnii

OIIK-3.2

CnocoOeH  TPUMEHSTH
COOTBETCTBY IO
(hu3uKo-MaTeMaTHYECKU I
ammapar npH
TEOPETUICCKOM u
9KCIIEPUMEHTAITBHOM
UCCIICIOBAaHUN B
pelIeHnu 3agad
sHEeprocOepeKeHust

[IpuMepHBIE NPAKTUYECKHE 3a0aHus I DK3aMeHa
Haiitu obpatnyro Matpumy A 1 jgma A =
1 -1 2
-1 1 1
1 1 0
In cos x
X2
HccenoBath Ha  HENPEPHIBHOCTH
00 31— |x).[x <1
X) =
0,x>1
[Ipy Kakux 3HAYCHUSX a M b cUCTEMa ypaBHEHHUIA
UMeeT E€IAMHCTBEHHOE peIllcHHe, OECKOHEYHOEe
3x—ay =1
6x+4y =D
Jaubt matpuist A, B

Berauciurs lim

(GyHKIIHIO

MHOKECTBO peH.IeHHfII

oxq - KaKHM YCIIOBHSM
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JOJDKHBI YJIOBJICTBOPSATH YHCIa M, N, P, (, YTOOBI
MOHO ObuTO Haitu A+B, A-B,B-A,A-B+B

Teno maccoil 4 Kr ABWXKETCS NPSAMOJUHEHHO IO
3akoHy X = t2 + t + 1. OnpenenuTh KHHETUIECKYIO
SHEPTHIO Tejla B MOMEHT BpeMeHHU t = 5.

[Ipu xakux 3HayeHusX a u b Touka (1,3) aBisercs
TOUKO# mepernda KpuBoit y = ax>+bx2?

(i)

A
Moesn B

40 L / Moean A

80 dmmm e cm a2 5

[ -

CKOPOCTb, KM/4

10 +
t

»
T -

!
T

2 4 6 8 10 12 14 16

Bpemsa, Y

Tpu noesaa AB,C JIBUTAIOTCS
NPSIMOJIMHEWHO B Te4eHHe 16 4acoB. HA PUCYHKE
n300pakeHbl rpaduKu ckopocTeit moe3nos A u B (B
KM/4). TpaduK CKOpPOCTH Toe3qa A COCTOUT U3
OTPE3KOB MPSAMBIX, a TpaduK CKOpocTH moe3na B —
U3 yYaCTKOB MapaboJi ¢ BEpUIIMHAMY B TOUKaX t=0,
v=36, t=12, v=26,3. Ckopoctb noe3ga C 3amaHa
ypaBHenneM v(t)=8t-0,25t2. ecnm ai-yckopeHue
noe3na B, a az-yckopenmne moezga C B MOMEHT
BpeMeHu t+14, TO uYeMy paBHO 3HAuY€HUE
BBIpXCHUS a2-3a1?

0) Ilopsimoxk mpoBeaeHUs] NPOMEKYTOYHOW ATTeCTAIMM, NOKA3aTeJIH W KPUTEPHH
OIIEHUBAH M

HpOMe)KYTO'-IHaSI arrecraigusa 10 AUCHUIIINHE «MartemaTnka) BKIIOYaeT TECOPETUIYCCKUC
BOIIPOCHKHI, MMO3BOJIAOIUEC OLICHUTL YPOBEHL YCBOCHUA O6y‘-IaIOHII/IMI/IC$I 3HaHI/II>'I, " IPaKTUYCCKUC
3a/laHusl, BHIABIIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHHUM U BIIaJICHUIM, MPOBOAUTCA B (hopme
9K3aMeHa U B popMe 3adeTa.

DK3aMeH 10 JIaHHOW AUCIUTUIMHE TPOBOUTCS B YCTHOM (pOpME IO IK3aMEHAITHOHHBIM OujieTam,
KaXXIIbI U3 KOTOPBIX BKIIIOYAET 2 TEOPETUIECKHUX BOIIPOCA U OJHO MPAKTHUECKOE 3aJaHHE.
IMoka3aTesim 1 KPpUTEPHUH OLIEHMBAHMS YK3aMeHa:

— Ha OLEHKY «OTIHYHO» (5 Oa/ioB) — OOy4YarolMiACs JEMOHCTPUPYET BBICOKHH YPOBEHB
C(OPMUPOBAHHOCTH KOMIICTCHIIMI, BCECTOPOHHEE, CHUCTEMaTH4YeCKOoe W TIIyOOKOe 3HaHUE
y4eOHOro MaTrepuaya, CBOOOIHO BBITIOJHSACT MPAKTHYECKHE 3aJaHus, CBOOOJHO OIEpHPYET
3HAHUSAMH, YMEHUSIMH, TIPUMCHSICT X B CUTYalUsAX MOBBIIICHHOM CII0)KHOCTH.

— Ha OICHKY «Xxopomio» (4 Oawia) — oOydYaroIWiics JEMOHCTPUPYET CPEIHHUI YPOBEHBb
Cc(OPMUPOBAHHOCTH KOMIICTCHIMI: OCHOBHBIC 3HAHUS, YMCHUS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAUUTEIbHbIE OIIUOKH, HETOUHOCTH, 3aTPYyIHEHUS MPU aHAJTMTHYECKUX OTEpaIusiX, mepeHoce
3HaHUU 1 YMEHUH Ha HOBBIE, HECTAHAPTHBIC CUTYAITUH.

— Ha OIICHKY «YI0BJIETBOPUTEeAbHO» (3 0anna) — oOydaromuiics AEMOHCTPHUPYET MOPOTOBBIM
yPOBEHb C(POPMUPOBAHHOCTH KOMIIETSHIIMI: B X0OJI€ KOHTPOJILHBIX MEPOTPHUSTUHN TOIYCKAIOTCS




OIMOKH, TPOSIBIACTCA OTCYTCTBHE OTICIBHBIX 3HAHUN, YMEHHH, HABBIKOB, OOYYaOLIHICS
UCTIBITBIBACT 3HAYUTENBHBIC 3aTPYIHEHUS NP OTEPUPOBAHUU 3HAHUSIMH M YMEHUSIMH TIPU UX
IIEPEHOCE HA HOBBIE CUTYaLIUH.

— Ha OIICHKY «HeYAOBJIeTBOPUTEIbHO» (2 Oania) — 00ydJaroImuics 1eMOHCTPUPYET 3HAHUS HE
6outee 20% TEOpEeTHUECKOTO MaTepHalia, I0MyCKAET CyIECTBEHHbIC OIIMOKH, HE MOYKET MTOKa3aTh
MHTEJUIEKTYaJbHbIE HABBIKU PEIIECHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYAOBJIETBOPHUTEJbHO» (1 6amr) — oOyJaromuiicss He MOXKET MTOKa3aTh 3HAHHS Ha
YPOBHE BOCIIPOM3BEICHUS U 00BSICHEHUSI MH(POPMAINH, HE MOXET TT0Ka3aTh WHTEJUICKTYaTbHbIE
HaBBIKH PEUICHHS POCTHIX 3a]1a4.

3a4er Mo MaHHOW AMCIMIUIMHE MPOXOAWT B (hopMme coOecemoBaHMS MO TEMaM, M3y4aeMbIM B
TEUCHHE CEMEeCTpa

Iloka3aTesin M KpUTEPHH OLleHUBAHHS 3a4eTa:

— Ha OIICHKY «3a4TeHO0» — 00ydaromuiicss MOKa3bIBaeT NOPOTOBHIH yPOBEHb C(HOPMUPOBAHHOCTH
KOMITCTEHIIMH, T.€. IMeeT (pparMeHTapHOE 3HAHHE HA YPOBHE BOCIPOU3BEICHUS M OOBSICHEHHS
MH(GOpPMAIIUK, WHTEUICKTYaJIbHbIE HAaBBIKM HCIIOJIBb30BAaHMS IPOCTEUIINX METOJOB aHAM3a
YHCIICHHOW MH(OPMAIHH;

— Ha OIICHKY «HeY/I0BJIeTBOPUTEIbHO» — PE3YJIbTaT 00YUYCHHUS HE JOCTUTHY T, 00YYarOIIUiCs He
MOJKET M0Ka3aTh 3HAHMS HAa YPOBHE BOCHPOU3BENEHHS M 00bSCHEHUS MHPOpPMAIUU, HE MOKET
II0Ka3aTh HHTEJUIEKTYaJIbHbIE HABBIKHM UCIIOJIb30BAHUSI MPOCTEHUIINX METO0B aHaIN3a YUCICHHON
uH(pOpMaLUH.





