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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanunu kadeapel [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor _ 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstmMu ocBOEHUS TUCHUIUTMHBI «MaTteMaTuKay SBISIOTCA:

* pa3BUTHE MAaTEMAaTUYECKOT'O MBIIILJICHNUS;

* IPUBUTHE HABBIKOB MCIOJB30BaHUS MaTEMaTHYECKUX METO/I0B UCCIIEIOBAaHUS U OCHOB
MaTEeMaTU4YeCKOro MOICIUPOBAHUS B MPAKTUUYECKOU JEATEIHLHOCTH,

* BOCIHTAHHE Y CTYJEHTOB MaTEeMAaTHMYECKON M TEXHUYECKON KYIbTYpbl, KOTOpas
MpEeANoaraeT 4eTKoe OCO3HAHWE HEOOXOAMMOCTH M BaXKHOCTH MAaTE€MaTUYECKOW IMOIrOTOBKU
JUTSI COBPEMEHHOTO CIEeIHaIUCTa.

[TpuoGperaembie 3HAHUS JODKHBI OBITH JOCTATOYHBIMH JIJISl YCIICUTHOTO OBJIAJICHUS
OOLIeHAYYHBIMU M OOILIEMH)XCHEPHBIMU AUCHUIUIMHAME Ha HEOOXOAMMOM HAayYHOM YPOBHE.
TpeOyercst pa3BUTHE YMEHHI CTYJECHTOB CAMOCTOSITEIbHO PACIIMPSATh MATEMATHYCCKHE 3HAHUS
UL OCBOEHHUS  (PU3MUECKHX, XUMHUYECKHX, OHOXMMHYECKHX, OHOTEXHOJIOTMYECKHUX,
MUKPOOUOJIIOTUYECKUX, TETUIOGU3NUECKUX MPOILECCOB, MPOUCXOIAIINX TPU TPOU3BOACTBE
MPOJYKTOB MUTAHUS U3 PACTUTEIILHOTO ChIPbsI; TPOBOAUTH aHAJIN3 MIPUKIIATHBIX 3a/1a4, IPUBUTHE
HAaBBIKOB HUCIIOJIb30BAHMS MATEMATHUYECKUX METOJIOB M1 OCHOB MAaTEMaTUYECKOT'0 MOJCIMPOBAHUS
JUTSL OTIMCAHUS U aHAJIM3a TEXHOJIOTUYECKUX MPOIIECCOB MPHU MPOU3BOJICTBE MPOJIYKTOB MUTAHUS
u3 pacTUTEIHLHOTO CBIPBS, OakagaBpbl JTOJIKHBI OBJIAJIETh OCHOBHBIMU
AHAIUTHUKO-TEOMETPUYECKUMHU METOIaMU MOJICIIUPOBAHUS U UCCIIEIOBAHUS TaKUX 3a/1a4.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHON MPorpaMmMbl

HucuuiuinHa MaremaTuka BXOAMT B 00s3aTElIbHYIO 4acTh Y4eOHOro IjIaHa
00pa30BaTesIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJCHUs),
cOpMHpOBAaHHBIE B pe3ylbTaTe HW3YYEHHUs JUCLUIUIMH: «Anredpa M Hayaja aHaiusay,
«["eomeTpusi» B 00bEME MPOrpaMMbl CpeIHEN LIKOIBI.

3HaHus (YMEHUs, BJaJIeHus), MOJTYYeHHbIE IPU U3YyYEHUHU JaHHON AUCLUILIIMHBI OyayT
HEOOXOUMBI JUIsl U3yYeHUS UCHUIUTIH/TIPAKTHK:

dusuka

DKOHOMUKA

IIpoekTHas nEeATEITBLHOCTD

Mexanuka

Tennogpuzuka

I'mnporazonnHaMuka

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

B pesynbTare ocBoeHus IUCHUIUIMHBI (Monyisi) «MaTtemaTrkay o0yJaroniuiics: JoKeH
001agaTh CIeAYIOIUMHU KOMIETEHIHSMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-2 Crioco0OeH MpUMEHSTh OCHOBHBIC 3aKOHBI M METOJIbI UCCIICIOBAHUIA €CTECTBEHHBIX HAYK
JUI pelieHus 3a1a4 npodeCcCHOHATLHON AeATENLHOCTH

OIlK-2.1 OcymecTBiser pacyeTbl, AaHAIU3UPYET IIOJIyYEHHBIE pE3ynbTaTbl U
COCTABJISIET 3AKJIOYEHHE 110 IPOBEICHHBIM aHAJIN3aM, HCIBITAaHUSAM U
HCCIIEA0BAHUAM

OIIK-2.2 CucreMaTH3UpYeT Pe3yIbTaThl HAYYHBIX UCCIICIOBAHUN

OIlK-2.3 Hcnone3yeT ecTeCTBEHHOHAYYHbIE 3HAaHMS I PELICHHS BOIPOCOB B

pohecCUOHAILHOMN NEeSITEIHLHOCTH




4. CTpyKTypa, 00bEM U coep:KkaHue AUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIIC:

— KOHTaKTHas padora — 15,4 akaj. 4acoB:
—ayauropHas — 14 akaj. 4acos;

— BHeaynuTopHas — 1,4 akaJi. 4acoB;

— caMmocrosTenbHas padbora — 120,8 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUECHKOMN

AynutopHast = =
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
B aKaJ. Jyacax 3} By KOHTPOJIS
Pasnen/ Tema 2 (B axaj. uacax) S A . p Kon
> 3 © | caMoCTOATENBHOM | yCIIeBaeMOCTH U
JUCIUATIIAHBI & = . | kommerenmun
g £ padoThI MIPOMEKYTOYHOM
mab. | mpakT. [ =g aTTecTalyy
Jlek. < < I
3aH. 3aH. | Q
1. Jluneiinas  anrebpa u
AHAJTUTHYECKAsl TeOMETPHUS
- BeinoHeHue KP
Nel, KOHCYNbTAI[H 10
1.1 JIuneiinas anre6pa 1 0,5 10 [- camocTosTENBHOE 4
pemrennto KP Nel
H3yUCHHE
JIUTEPATYpPhI
- BeInIoIHeHHe KP
Nel, KOHCYJIbTAIIUH TI0
1.2 BekropHast anredpa 1105 10,8 |- camocTosTenbHOE Y
pemennto KP Nel
U3y4YeHHE
JTUTEPATYPBI
- BeInIoTHEeHHEe KP
1.3 AHanutnyeckas Nel,
- KOHCYJIbTAIIUHU TI0
TEOMETpPHsSI Ha TUIOCKOCTH U 1 0,5 10 |- camocTosTENBHOE
pemennto KP Nel
B MIPOCTPAHCTBE U3y4YeHHE
JIUTEPATYPBI
HWroro no pazaeny 2,5 1 30,8
2. BBenenne B MaTeMaTHYECKUH
aHaau3
2.1 OCHOBHEBIE - BeInoIHeHne KP
JJIEMEHTapHbIe  (PYHKIHH. Nel,
- KOHCYJIbTAIIUHU TI0
TIpenemnsr " 1 20 |- camocToATETBHOE
pemennio KP Nel
HETPEPBIBHOCTh  (DYHKIIUU U3y4YCHHE
OJHOU MepEeMEHHOI JIATEpaTyphl
2.2  uddepennmansroe| 1
HACUYHUCIIEHHE GbyHKIIH - Beinonnenue KP
O/IHOM MePEeMEHHOM. Nel,
UccnenoBanne  QyHKIMI 0,5 0,5 20 |- camocrosrensHoe| KOHCYJITAIIIH 11O
© yH ' ’ pemennio KP Nel
ONHOW  TEepEeMEHHOH ¢ U3y4YCHHE
MOMOIIBIO TIPOU3BOJHOW M JIUTEPATYPHI
HOCTPOCHUE UX IPadUKOB
Hroro no pazneny 1,5 0,5 40

3. I/IHTGFpaJ'II)HOC HUCUYHUCIICHUEC

(YHKIMU OZHOHN NepeMEeHHO




3.1 IlepBooGpazHas
(dhyHKLHS.

- BeInoIHeHne KP

. Ne2
Heomnpenenennsrii ’ - KOHCYJIbTAllUU 10
1 10 [- camocTosTETBHOE
WHTETpall U €r0 OCHOBHEIE pemennio KP No2
. H3yueHHe
CBOWCTBa. OcHOBHbIE
JIUTEPATyPhI
METO/bl MHHTETPUPOBaHMUS.
3.2 OnpeneneHHbIi
UHTErpall. dopmyna
Herorona-JleiiOHua. - BoinosineHue KP
CBolicTBa OIpPEIEICHHOTO Ne2,
- KOHCYJIbTAllUU TI0
uHterpana.  [Ipunoxenus 0,5 10 [- camocTosTETBHOE
pemennio KP No2
OIpeJIeNIEHHOTO HMHTerpaia H3yuYeHHe
K BBIYUCIICHHIO IUIOIIAJICH, JIUTEPATyphI
JUIMH YT U OOBEMOB Tel
BpaIeHHUSI.
Hroro no pasaeny 1 0,5 20
4. Teopus BeposATHOCTEH WU
MaTeMaTH4yeckas CTaTUCTHKA
4.1 CnydaiiHpie BEJIUYHHBI.
Knaccuueckoe,
TeOMETPUUYECKOe u
CTaTUCTHYECKOE
- BeimoniHeHne KP
oIpeJieNIeHUs BEPOSITHOCTH. No2
TeopeMbl  CIOXKEHUS U - - KOHCYJIbTAIlUU IO
1 0,5 4 |- caMOCTOATENILHOE
YMHOXEHHSI. VYcnoBnas pemennto KP No2
U3y4YeHHE
BEPOATHOCTb. dopmyna
N JIUTEPATypPhI
MIOJTHOM ~ BEpPOATHOCTH U
¢opmyna bBaiteca. Cxema
Beprymmyn, npuOImKEeHUs
Jlanunaca u Ilyaccona.
4.2 CnydvaiiHple BEJIUYHHBI.
JuckpeTHble i
HETpepbIBHBIE  CIydaiiHbIe
BEJIMUMHBL. Psn
pactpenenenus, (HyHKIUSA - BeinosiHeHue KP
u IJIOTHOCTD No2,
- KOHCYJIbTAIlUHU TI0
pacrpenenenus. UucioBbie 1 0,5 4 |- camocrosTensHOE
pemennto KP No2
XapaKTepUCTUKU H3yueHHE
ciyyaiiHOI BEJIMYMHBI. JIUTEPATYPBI
M3BecTHBIE pacnpeneneHus
(moka3zaTenbHoe,
paBHOMEpHOE,
HOPMaJIbHOE) u 704
4.3 JIBymMepHbIe cilydaliHbIe
Hsymep 4 - BemonHeHne KP
BEJINYHHBI. DyHKIMA N2
N o
pacripeneneHus, CBOMCTBA. ’ - KOHCYJIBTAallUU TI0
0,5 6 |- camocTrosTenbHOE
Yucnosbie pemennto KP Ne2
U3y4YeHHE
XapaKTePUCTHKH.
JIUTEPATYPHI
OneMeHTbI TEOpHH
4.4 T'enepanbuas u
BBIOOpOYHAS
p - BeimostHeHue KP
COBOKYITHOCTb. No2
CratucTudeckue  OIEHKH - - KOHCYJIbTalllU 110
1 5 |- camocrosTensHOE
rapaMeTpoB pemennio KP Ne2
U3y4YCHHE
pacnpeneneHus. TouedHble
JIUTEPATypPHI
U WHTEpBAJbHbIE OIIEHKH.
OMnupuueckas  QYHKIUSL
4.5 Craructudeckas - BeinosiHenue KP
rurnoTe3a  HW CcxemMa ee No2,
. - KOHCYJIBTAIlUU TI0
MPOBEPKH. Kpurepuii 1 6 |- camocTosiTENEHOE
pemennio KP Ne2
IIupcona 0 BUJIC H3y4YeHHE
pacrpezaeneHus. JIUTEPATyphI




4.6 Onenka
CTaTUCTUYECKOH
3aBUCUMOCTH.
Bri6opouHbIit
K03(hGUIUEHT KOPPEIALUH.
Jluneitnas perpeccus.

0,5

- BeInoIHeHne KP
No2,
- CaMOCTOSTEIBHOE
H3yUYCHHE
JIUTEPATyPhI

- KOHCYJIbTAllUU 10
pemennio KP No2

Hrtoro no pazgeny

30

5. 3auer ¢ oneHKOMH

5.1 3aueT ¢ oneHKOHI

Hrtoro no pasaeny

Wroro 3a cemectp

120,8

3a0

HTtoro no aucHMIuIMHE

120,8

3a4eT ¢ OLIEHKOH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanu3zanys KOMIIETEHTHOCTHOTO MOJXO0Ja MPEIyCMaTpUBAeT HCIOJIH30BAHHE B
y4eOHOM IPOIeCcCce aKTUBHBIX U HHTEPAKTUBHBIX (POPM MIPOBEACHUS 3aHATUN B COUCTAHUU
C BHEAayIUTOpHOW paboToil C 1enpi0 (OPMUPOBAHUS U PAa3BUTUS NMPOQPECCHOHATBHBIX
HaBBIKOB 00YUaIOIIUXCS.

B nameit paboTe MbI HCITOTIB3yeM CIICTYIOIIEE.

1. TpaguuroHHbIE o0Opa3oBaTeNbHbIC TEXHOJIOTHU. Opranuzanus
00pa3oBaTeNbHOTO TpoIecca, MpeArnojaracT NpsIMYyH TPaHCIANWI 3HAHUKA  OT
Mpeno/iaBaTeis K CTYJIEHTY (TpenmyIecCTBEHHO Ha OCHOBE

O0BSICHUTEJIBHO-WTIOCTPATUBHBIX METOAOB 00y4YeHHUs). YueOHast JesITeIbHOCTh CTYACHTA
HOCHUT B TaKUX yCJIIOBUSX, KaK MPABHUJIO, PETIPOTYKTUBHBIN XapaKTep.

* THQOPMALIMOHHAS JIEKIIHSI

* cemuHap (3amura PI'P)

* IPAaKTUYECKOE 3aHATHE, IOCBALICHHOE OCBOCHHMIO KOHKPETHBIX YMEHUH U
HABBIKOB I10 IIPEJIJIOKEHHOMY aJITOPUTMY.

2. Texnonoruu npoOIEeMHOTr0 O0yUEeHHS.

* mpoOJeMHasl JIEKIUsl — U3JI0KEHHE MaTepHaia, IMpeAroiaraiee MoCTaHOBKY
pOOJIEMHBIX U IMCKYCCHOHHBIX BOIIPOCOB

e JeKIHs «BIBOeM» (OMHAapHas JEKIHs) — H3JIOKEHHEe MaTepuana B (opme
JIMAJIOTUYECKOro OOLIEHMS IBYX CTYACHTOB (3apaHee MOJrOTOBUBIIMXCS) UM CTYJIEHTA U
npernojaBaTess

* IPAKTUYECKOE 3aHATHE B (hOpME IPAKTUKyMa

* caMocCTOsTeNIbHas paboTa (C KOHCYJIbTAlUSIMH IIPENojaBaTelisi) Ha OCHOBE
Kelic-MeToa — oOyueHHe B KOHTEKCTE MOJAEIMPYEMOW CUTYalMH, BOCIPOU3BOJSAILIEH
peanbHbIE YCIOBHS HAYYHOU, IPOU3BOICTBEHHOM.

3. TexHoNmoruu MPOEKTHOTO OOYUYECHHUS.

* HccnenoBaTenbCKuil MPOEKT — CTPYKTypa MpulinkeHa K ¢popMaTy HayqyHOTrO
UCCIIeIOBaHMsl (JOKa3aTeNbCTBO aKTYaJIbHOCTH TEMBI, ONPE/IeNIEHNE HAyYHOU MPOOIEMB,
npeaMera U 00bEeKTa UCCIIEOBaHus, 1IeJiel U 3a/1a4, MEeTOZ0B, HCTOYHUKOB, BBIJIBI)KEHUE
TUIO0TE3bl, 000011IeHUE PE3YIbTATOB, BBIBO/IbI, 0003HAUYEHUE HOBBIX ITPOOIIEM).

* TBOpUeCKUi POEKT, NPEANOIaralouii B OTINYNE OT MPEAbIIYLIEro, KOHSUHbINH
OPOAYKT B CIEAYIOIIMX BapHaHTax — Tra3era K HMCTOPUYECKH 3HAUYUMOMY
«MaTeMaTU4ecKoMy» CoObITHIO (mpa3aHuk uucna «Ilu» W T.1.); «MaTemMatuyeckas»
OTKpPBITKA (CBOETO pojia yueOHasi KapTa, TOIbKO HePopMaIbHO, Kpaco4HO 0hOpMIICHHAS,
BUJICOPOJIUK «S] Hay4dy Bac pemars ...» u T.I1.

* UHdopmanMoHHBI TPOEKT — y4yeOHO-TIO3HABATENbHAS JEATEIBHOCTh C SPKO
BBIPQ)KEHHON HBPUCTHUYECKOW HANPABICHHOCTBIO (TIOMCK, OTOOp M CHUCTeMaTH3alus
uH(pOpMallUl O KaKOM-TO OOBEKTEe, O3HAKOMJIEHME YYaCTHUKOB IIPOEKTa C JTOU
uHpopManuel, ee aHanu3 U 000O0IEHHE U, HAKOHELl, NMPE3eHTALUs 10 MPAKTHUYECKOMY
MPUIIOKEHUIO).

4. HMHdopManmoHHO-KOMMYHHKAIIMOHHBIE ~ 00pa30BaTeNbHBIE  TEXHOJIOTHH.
Opranuzanus 00pa3oBaTENIbLHOIO IMpolecca € MPUMEHEHHEM CIeHUaTu3UPOBAHHBIX
IPOTPaMMHBIX CpeJl M TEXHUYECKUX CPEJICTB paboThl ¢ MHpopManueil (MHPOPMALMOHHYIO
cpeny yauepcureta MOOJIYC MOODLE).

o Jlexnus-pusyanuszanus — U3JI0XKEHHE  COJIEpKAaHUS  COMPOBOXKIAETCS
npe3eHTanuue (AeMOoHCTpauued y4dyeOHBIX MaTepuayioB, B T.4. WIIOCTPATHUBHBIX,
rpaduuecKux, ayuo- 1 BUAEOMATEPUATIOB).

* [IpakTrueckoe 3aHsTHEe B (pOopMe Mpe3eHTAUUU — MPEACTaBICHUE PE3yJIbTaTOB
OPOEKTHOM  MJM  HUCCIEAO0BAaTENbCKOW  JEATENbHOCTH  C  HCIHOJIb30BaHHUEM
CTEIMATM3UPOBAHHBIX TTPOTPAMMHBIX CPE/I.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arImmMxcst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA JIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHasl TUTEpaTypa:

1. Mumaues B. C. Beicmas maremaruka: y4e6unuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpazoBanue). — Www.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716 . — Pexum jgoctyma: aias aBTOPH3.
MOJIb30BaTENEH.

2. Maremaruka: yue6. nocooue / FO.M. Jlanwmios, JI.H. XKypoenko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. Hypuea ; mon pen. JLH. Xyp6enko, I'.A. Hukonomoit. — Mocksa:
NHOPA-M, 2019. — 496 c. — (Beiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texkcr: 3JICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/989799 . — Pexum JocTyma: Ui aBTOPU3.
MOJIb30BaTEIEH.

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Teopust BepOSATHOCTEH U MaTeMaTHYECKast CTATUCTUKA: Y4yeOHoe mocobue / buprokosa
JL.T., boopux I'.'U1., Marees B.U., - 2-¢ u3n. - Mocksa: HUL[ MH®PA-M, 2017. - 289 c.
(Briciiee oopaszoBanue: bakanaBpuar) ISBN 978-5-16-011793-5. - Tekcr: anexrponHsiid. - URL:
https://new.znanium.com/catalog/product/370899 .— Pexum jgoctyma: Jyisi  aBTOPHU3.
I10JIb30BaTENEN.

2. Marematuka B mpuMepax W 3ama4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kypb6enxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuea. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanue: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anexTponHsii. — URL: https://new.znanium.com/catalog/product/989802 .— Pexum noctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

3. Mauxo, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsIX U 3a1a4dax. (B 2-x gactsax) [Tekct] /
IT. E. lauko, A. T'. ITonos, T. fI. KoxeBHukoBa. - M.: Briciras mxoina, 1986-2009. ISBN:
978-5-488-02201-0. - 601ee 1000 miT.

4. lllumages B. C. 3amaunuk 1o BbicHieii MmaTreMaTrke: yue0. mocooue / B.C. [Ilunaues.
— 10-e uzn., crepeorun. — Mocksa: UH®PA-M, 2020. — 304 c¢. — (Bsiciiee o6pazoBanue). -

ISBN 978-5-16-101831-6. - Texcrt: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456 — Pexum goctyna: ans  aBTOpU3.
MOJIb30BaTENEH.

5. MaremaTrueckuii aHaIM3 B BONPOCax M 3aaa4ax . yueo. mocobue / B. ®. byrysos, H.
4. Kpyrunxkas, I'. H. Mensenes, A. A. [llumkul. - 5-¢ usn. - Mocksa : ®U3MATIIUT, 2002. -

480 c. - ISBN  5-9221-0284-1. - Tekcer : osnektponHbii. -  URL:
https://new.znanium.com/catalog/product/544581 - Pexum pmoctyma: Juis  aBTOpU3.
I0JIb30BAaTENCH.

6. Pesanuenko, C. B. AHanuTH4ecKas TeOMETpHsI B TpUMEpax u 3agadax B 2 4. Yactp 1 :
y4eOHUK M MPaKTHKYM ISl akajaemuueckoro OakanaBpuara / C. B. Pesnmuenko. — 2-e u3n.,

uctp. u nor. — Mocksa : M3aarensctBo HOpaiit, 2019. — 302 ¢. — (bakanaBp. AkaneMudecKuit
kypc). — ISBN 978-5-534-02936-9. — Tekcr : anekrponnsiii // DBC Opaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pesxum qocTyma: 1uist aBTOPHU3. MOJIb30BATENCH.
DNEKTPOHHBIE PECYPCHI:
1. Aunpocenko, O. C. [TpakTikyM o JHHEHHO# anredpe : yueOHoe mocobue. Y. 1/
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O. C. Angpocenko, T. I'. Ky3una, O. B. IlerpoBa. - Marauroropck : MI'TY, 2014, - 1
anektpon. onr. guck (CD-ROM). - 3Barn. ¢ turym.  o9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true - MakpooObeKT. - TEKCT : 3IEeKTPOHHBIA. - CBEIECHHUS TOCTYITHBI
takke Ha CD-ROM.

2. bynbiuesa, C. B. Jluneiinas anrcopa : yueonoe mocodue. Y. Il. TIpaktukym / C. B.
Bynbruesa, T. B. A6pamoBa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 s5eKTpoH. OMNT. JUCK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObekT. - TeKcT : 3aeKTpOHHBIA. - CBEACHHS IOCTYITHBI
takke Ha CD-ROM.

3. bynwsueBa, C. B. Marematuka: HHTerpanpHoe wucuucieHue (OYHKIMH OIHOMN
nepemenHoi. [Ipaktutkym : yde6Hoe mocobue / C. B. Bynbiuesa ; MI'TY. - MarHuroropck :
MI'TY, 2018. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526
244/3646.pdf&view=true ). - MakpooObeKT. - TekcT : 3MeKTPOHHbIH. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

4. bynbrueBa, C. B. Jluneiinas anrebpa : yueOHoe mocobue. Y. Il. Ilpakrukym / C. B.
BbynerueBa, T. B. A6pamosa ; MI'TY. - Maraurtoropck : MI'TVY, 2017. - 1 37eKTpoH. ONT. AUCK
(CD-ROM). - 3arir. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObekT. - Tekct : 3neKTpoHHBIH. - CBEICHHS JOCTYITHBI
takke Ha CD-ROM.

5. Koporenkas, B. A. ®yHKIur HECKOJIbKHX MEPEMEHHBIX : yueOHOe mocobue / B. A.
Koporenxkas, 10. A. U3ekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 a5ekTpoH. ONT. TUCK
(CD-ROM). - 3arir. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true - MakpooObekT. - Tekct : 3neKTpoHHBIH. - CBEICHHS IOCTYITHBI
takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. A6pamoa, .M. DneMeHThl BEKTOPHON anreOpbl M aHAJUTUYECKOH TE€OMETpPUU:
Metoanueckue yka3aHus sl CTyIeHToB | kypca Beex crienmansHocTeir. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiit uuterpai: Terpanp-koHcnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, U.A. Kpussle u noBepxHocTu 2 nopsiaka. [loynspHas cucremMa KoopIuHar.
[Mpaktukym — Marauroropck: 'OY BITO «MI'TY um. I'.1. Hocosay, 2009. — 19 c.

4. I'paueBa, JI.A. OnpeneneHHbIil MHTErpal: METOAUYECKHE YKa3aHUs JUISl CTYJEHTOB —
Marnutoropck: OV BITO «MI'TY um. .. Hocosay, 2010 — 12 c.

5. I'pauea, JI.A. DneMeHTh! TUHEHHON anreOpbl, BEKTOPHOM anreOphl U aHAIUTUYECKON
reomerpun: YuebHnoe nocooue. - Marauroropck: 'OY BITO «MI'TY um. I'.1. Hocoay, 2010 —
63 c.

6. I'yruna E.M. JlaGopatopHblii TipakTUKyM To ctatucthke ¢ nmpuMeHeanem EXCEL:
Mertoa. yka3. s 1abopaTopHBIX paboT 10 MaTeMaTHYecKol cTatucTuke.- Maruutoropek: 'OY
BITO «MI'TVY um. I'.'1. Hocosay, 2009 — 40 c.

7. Makcumenko, M.A. CoObiTs 1 BeposITHOCTE. YacTh 2: MeTtoa. yka3. - MarHUTOropck:
'Oy BITIO «MI'TVY um. I'.11. Hocosay, 2010. — 25 c.

8. Masuenko, E.II. IlpomsBomnas u auddepenuman ¢yakuuu. IlpakTukym.-
Marnutoropck: 'OY BIIO «MI'TY um. I'.'U. Hocoray, 2010. — 38 c.

9. Masuenko E.Il. UccnenoBanue ¢yHkuii u nmoctpoeHue rpadukos. [Ipaktukym. —
Marnautoropck: 'OY BIIO «MI'TY um. I'.'U. HocoBay, 2011. —20 c.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true

10. CaBymkuna H.®. Kombunatopuka. CoObiTHe u BepostHOCTh. Yacts |1 KomOunaropuka.
Anrebpa coObITHii: MeTos. ykazaHusl Mo AUCHUIUIMHE «MaTtemaTuka» Ijis CTyaeHToB | kypca
Bcex crenuanbHocTeit. — MI'TY, 2007. - 17 ¢

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

JAHHBIX HAay4YHBIX M3JaHuil  «Springer

HaumenoBanue .

1o Ne noroBopa Cpok AeiCTBUS JTUIICH3UN
7Zip CBOOOTHO 0ecCcpoyHO
Eﬂdajgziﬁ)lr? v Ji-1662-13 or 0eCCpOYHO

icatic 22.11.2013 P
University
MathWorks
MathLab v.2014 |y g9 14 o1 08.12.2014 SecopouHo
Classroom
License
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue xypca Ccpuika
ApxuB HAay4YHBIX YKypHaJI0B
«HanuoHanpHbIi https://archive.neicon.ru/xmlui/
3JICKTPOHHO-UH()OPMAIMOHHBIH
MexnayHnaponHass ~ pedepaTuBHas |
HOJIHOTEKCTOBass  chpaBouHas  Oasalhttps://www.nature.com/siteindex

MexnyHapoaHas 0a3a MOTHOTEKCTOBBIX
»ypHaioB Springer Journals

http://link.springer.com/

YHuBepcurerckas uH(bOpMaIMOHHAS
cucrema POCCUS

https://uisrussia.msu.ru

DJNEeKTpOHHBIE  pecypchl  OMOIMOTEKH

MI'TY um. I'.'11. HocoBa

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

Poccuiickas l'ocynapcrBennas
ounbimnoreka. Karamoru

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

®denepanbHoOE roCyZapCTBEHHOE
Oro/pKeTHOE yupexaeHue «DeaeparibHbIn
WHCTUTYT IIPOMBIIUIEHHOM

URL: http://www1.fips.ru/

9J‘IeKTpOHHa$[ 6a3a HepI/IOI[I/ILIeCKI/IX
n3naauii East View Information Services,

https://dlib.eastview.com/

Nudopmanmonnas cucrema - EguHoe
OKHO JOCTyNa K HMH(OPMAIIMOHHBIM

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

[TouckoBas cucrema Axkagemus Google
(Google Scholar)

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

Hamnuonanbuas
WH(pOPMaAITMOHHO-aHAIUTUYECKAS
cucteMma — Poccuiickuii HHASKC HAyIHOTO

URL: https://elibrary.ru/project risc.asp
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuaabHO-TEXHHUECKOE 00eCeueHUe AUCIUTUTNHBI BKITFOYACT:

- VYuyeOHBIC ayaMTOPUH IS [POBEACHHS 3aHATHH  JIEKIIMOHHOTO THIIA C
MYJIbTUMEAMHHBIMUA CPEICTBAME XPaHCHUs, IEPeayy U MPEACTaBICHHUS HH)OpMAIHH

- VYyeOHble ayaWTOPUH JJIs TPOBEICHHS JAOOPATOPHBIX 3aHATHH, TIPYIIOBBIX H
WH/IMBUYAJIbHBIX KOHCYJIBTAIIUH, TEKYIIET0 KOHTPOJIS ¥ IIPOMEXYTOYHON aTTeCTAI[HH

- AyIUTOPHH IJIS CAMOCTOSTEILHON PabOThI: KOMITBIOTEPHBIE KJIACCHI; YMTATBHBIC 3AIIbI
OuOINOTEKHU

- Tlomemenre st XpaHeHHS W NPOQGHIAKTHYECKOTO OOCIY)KHBAHHS yd4eOHOrO
000pyI0BaHUs



IIpunoxenne 1
YuyeOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yarouxcs

[To mucimmuimHe «MaTemaTtuka» NpeIyCMOTPEHa BHEAayIUTOpHAs CaMOCTOSATENbHAas padoTa
00yyaromuXcsl, Mpearoiaralomas pelneHne KOHTPOJIBHBIX padoT, U3y4YeHHE JIUTEPaTypbl, COCTABICHUE
yueOHOM KapThl.

Ilpumepnuvie sapuanmot konmpoawvuvlx pavom (KP):

Koutpoabnasi padora Nel

3anaunmue 1.
Pemmute cuctemy Tpems ciocobamu: a) MaTpUIHBIM crtocoboM; 6) o hopmynam Kpamepa; B) meTomgom
T'aycca

X—2y—-32=3,

3X+y—-2z=09,

2Xx—3y+5z =4,
3ananmue 2.
1) Haiiaure yrom MexIy BEKTOpaMH a U b, ecnmu @ = (2; —l), b= (— 2, 2).
[TocTpoiiTe TaHHBIE BEKTOPLI B cHcTeMe KoopauHat OXy, a Tak)Ke BEKTOPHI, H300paxaromue: 2a + b,
a-3o.
2) VKaXuTe Cpead HIKENPUBEACHHBIX BEKTOPOB OPTOTOHANBHBIC, KOJUTHHEAPHBIE, a TaKxKe

KOMIUIAaHAapHbIC: A = (— 3-1 4), b= (2,-2;1), C= [2; %; —g} d= (7,11, 8). Boruncnure

IUIOIIA (b TapajljIeiorpaMma, MOCTPOEHHOro Ha BekTopax b u C.
3aganme 3.

Hanucats ypasaenue nipsmoii AB |, eciu A(— 1 2; 3), B(— 1 2;—1). BBIUKCIIUTE PACCTOSHUE OT TOUKH

A 3TOH NpsAMOI 10 IIIOCKOCTH, IPOXOAALIEH uepe3 TouKy B, mepneHauKkyIspHO BEKTOPY N(O;-?:; 9).
3aganue 4.
[IpuBeanTe K KAHOHUYECKOMY BHY M ITOCTPOITE KPUBYIO x> —4X + 2y2 -4y =0

3apanme 5.
Brruncnure npenens:

1+4x—x* . 3x-arcsin 2x  J2x-1-+5
— 2 " _.6) im0 ) fim .

a) lim 5 75 7 5B
xo>® X + 3X° + 2X x>0 COS X — COS” X x—3 x—3
3ananue 6.
d? 2 X =ctg2t,
Haiigure & u —3/ Uit QYHKIIA: a) ) = M 0 .
dx  dx y = In(sin 2t).
3ananue 7.
. . 2x—7 .
CocTaBbTe YpaBHCHUC KAaCATCIbHOU K KPUBOU: Y= 2 4 B TOUKE xo =-1. HapI/ICYI/ITC
X —

KaCaTCJIbHYIO U KPUBYIO.

KonTpoashas padota Ne2
1. BeruucinuTe HeonpeAeIeHHbBIE HHTETPAIIBI



1) _[(1+tg23x)dx; 2) J'idx; 3) [arcsin 5xdx;  4) J'In X

VBX + X?

2. Brruucaute OIMPEACICHHBIC MHTCTPAJIbL

1 2

(1—sin2x)*dx; 2 j X

1) > dX;

a2 [te

3. Haiigure miomagn ¢Guryp, OrpaHMYCHHBIX JHHUSMH. B 3amade (0) mpu MOCTPOCHHMU JIMHHUH

O 0 | §

BOCHOHLSyﬁTeCL Ta6JII/IHGI>'I Ba)KHEMIITHX KpHBBIX B HOﬂﬂpHOﬁ CUCTCMC KOOpAWHAT:

a) Xy=6, x+y—-7=0; 6) p°>=2C0S2¢.
. . x=2\/§cost, 2
4. Haiigute qyiHy OyTd KPUBOM o<t<Zr.
y =2:/2sint, 3

5. Bpranuciante HeCOOCTBEHHBIN MHTETPAJl WIH YCTAHOBUTD €T0 PACXOAUMOCTB!

0

4
x3e ™ dx. -
) | 2 Iy

6. Omma pa3 OpomeHpl aBe wWrpanbHble KocTH. CiydvaiiHas BenwmumHa X - CymMMma
OYKOB, BBIMABIIMX Ha BepxXxHUX TrpaHAx. CocTaBUTh psI paclpelneneHus JaHHOM ciay4yailHON
BEJIMYNHBI, BBIUHCIUTE €€  MaTeMAaTH4ecKoe OXUAAHWE U IUCIEPCHIO.
7. Jlan psn pacrnpeneneHusl JUCKPETHOW CIIy4daifHOM
BEJIMYMHBl X!
X 2 4 6 8 10
P 0,1 0,4 0,2 c 0,1
Haiitn 3HaueHme mapamerpa «c». BBIYHCIUTH MaTeMaTHUYECKOe OXKHAAaHWE, CpelHee

KBaJI[pAaTHYECKOE OTKIIOHEHHWE Ciy4aiiHoW BenuumHbl X. llocTtpouts rpaduk QyHKIIMEN
pacrpefiefieHdsl ¥ MHOTOYTOJIbHUK pacnpeneneHus. HalWTh BEposITHOCTh TOTO, 4YTO  cllydaiiHas
BenMunMHa X HE NPEBOCXOAUT S.

8. Cnyuaiinas BenmnumHa X 337aHa cBoed (YHKUMEW pacnpeaeieHus

[ox
—e 2, x<I
2
F(x)= Yo
l—leT, x21.
2

Haiitu mmotHocTh pacmpenenenus. Iloctpouts rpaduku (yHKIMHM M IUIOTHOCTH
pacnpeneneHusl. BBYUCINTS MaTeMaTHYECKOE OXHJIAHHE H JUCIIEPCHIO.

9. CnyuaiiHas BenmnumHa X TIOAYMHEHA 3aKOHY pAacHpeAcieHUs] C IUIOTHOCTBIO:

0, x<0;
fW=1_@ s
(1+x7)

Haiitu 3HaueHue mnapamerpa «a», (QYHKIMIO paclpelesieHus, OlpeaeInTh
MaTeEMaTHYECKOE  OXHJAHWE, IUCIEPCHI0 M BEPOATHOCTH  TOTO, YTO CilIy4aiHas BeIMYMHA
X momagaer B mpomexyTok (0, 2).



10. ana TaOauia, 3ajarolias 3aKOH pPacCIpeIeiICHUs CUCTEMBl CIydalHBIX BEJIUYHMH

ko3 uiyeHT Koppemsun 7, .

11. «O6pa60TKa CTaTUCTUYCCKUX JAaHHBIX. HCCJ’ICI{OB&HI/IC CTATUCTUYCCKUX 3aBHUCUMOCTECIDY

N 20 40 60
y
10 3a a 0
20 2a 4a 2a
30 2a S5a
a
Haiitu : mapametrp «a», MareMaTH4YeCKHE

):laH CTaTUCTUYECKUMU psan (HCXO}IHLIe 3HA4YCHUA BCHI/I'-II/IH)

OXMIAHUS m,, m

y o

JIACTIEPCHH

X v X v X v X v X v
38,4 18,7 40,7 24 30,3 18 21,3 251 22 21
40,2 11,7 50,8 9 28,4 157 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 115 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 147 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 384 23 344 234 314 30,2
36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

1) Ilo nanHBIM

(X, V)

2
o.,

o)

OIICHUTE T€HEPATbHEIC TapaMeTPhl: HAWIUTE CpeHEE, TUCIIEPCHIO, CpeHEe

KBaApaTUIHOC OTKJIIOHCHHUE, aACUMMECTPULIO, SKCLIECCC, MOy, MC/IUAHY, K03(1)(1)I/II_[I/IGHT Bapuanuvun IJist

MpHU3HaKoB X 1 Y.

HOPMaJIbHOM PaclpeAeIeHUH H3MEPSEMOro IIPU3HAKa 110 CIEAYIOMINM KpUTEepHsIM: a) kputepuro [lupcona

2) Ilo maHHBIM TIPOBECTH CTATHCTUYECKYIO IPOBEPKY CTATUCTUYECKON TMITOTE3HI O

%’ (ypoBeHb 3HAUMMOCTH NpHHATH paBHbM 0.05)., 6) kpurepuio Konmmoroposa-CMupHoBa. B ciyuae

MPUHATHUSA TUITIOTE3bl O HOPMAJIBHOCTH paCpCACIICHUA HaliTH AOBCPUTCIIbHBIC MHTCPBAJIbI AJI

MAaTeMATHYCCKOTO OXXUAaHUA U CPEAHCTO KBAAPATUIHOI'O OTKJIOHCHUS ITPU YPOBHC HaIEXHOCTH 0.95.

3) HaiitTi ucnpaBieHHbBIH KOPPEISIIMOHHBIH MOMEHT U KO3 dunreHT Koppessiuuu. [IpoBepuTsh

TUIIOTE3Y O He3aBUCUMOCTH Npu3HakoB X # Y (ypoBeHb 3HAYMMOCTHU NPHUHATH paBHbIM 0.05).

PaccuunTars kodddurments! nuneliHol perpeccun (X Ha Y wim Y Ha X). [IpoBepuTh 3HaUUMOCTb
ypaBHeHus perpeccunl. HaiiTi 1oBepuTesHbIe HHTEPBAIBI 7151 KO3 QUIIMEHTOB KOPPEISALNT U THHEHHON

perpeccuu (pu ypoBHe Haa&xHocTH 0.95).

4) Tloctpouts nose koppensuuii Bennund X 1 Y. W Ha 3TOM ke Tpaduke NOCTpOUTH JTMHUIO

perpeccun. JIaTh CMBICIIOBYIO HHTEpITpETaInio K03hhUIMenToB ypaBHeHus perpeccrn. OeHUThb ero

IMPUTOAHOCTD IJId aHAJIMTUYCCKUX PACUCTOB.



Hpuioxenne 2

OIICHO‘IHLIe cpeacrea AJisi IpoOBEACHUSA HpOMe)KyTO‘{HOﬁ aTreCcranmum

a) Ilnanupyembie pe3ybTaThbl 00y4eHHUS M OLlEHOYHbIE CPeACTBA AJIs NPOBeAeHHs IPOMEKYTOYHOMH ATTEeCTALMU:

Kon
HHIUKATOpa

O1eHOYHBIC CpPeICTBa

OIIK-1: Cnoco0eH NOHUMATh NPUHIUIBI PA0OTHI COBPeMEHHBIX HH(POPMALTMOHHBIX TEXHOJIOTUH M UCII0JIb30BATh MX /ISl pellleHHus 321a4 NPo¢ecCHOHAIbHO

JEeATCJIbHOCTH

OIIK-1.1

: OcyIecTBIseT IONCK, aHATN3 U CHHTE3
MH(OpPMALUH C HCTIOJIB30BAHNEM
MH()OPMAMOHHBIX TEXHOJIOTHI

TeopeTnueckne BONPOCHI 1Js IK3aMeHa

1.
2.
3.

10.
11.
12.
13.

14.
15.

16.
17.

18.

Marpuupl. [elicTBus Hag MaTpULIAMHU.

Omnpenenureny MaTpHlLl, UX CBOWCTBa (J1t00BIE 1BA C TOK-BOM).

MuHop, anrebpandeckoe MONOJHEHHE. BBIUMCICHHE OmMpenenuTens pa3IokeHHEM II0 CTpoke (CTonomy),
MOHIKEHUEM TIOPAAKA.

OOpaTHast MaTpuIa, TeopeMa O CYIIECTBOBAHUH U €IMHCTBEHHOCTH 00paTHON MaTpHIbI (T0K-BO).

OnemeHTapHbIe TpeoOpa3oBaHus MaTpHILl. DKBUBAJICHTHbIC MaTpuIlbl. PanT MaTpunel. CoiicTBa panra. Teopema o
paHrax >KBUBAJICHTHBIX MaTpHIl (0e3 TOK-Ba).

Crynenuarast MaTpuia. Teopema o paHre CTyIeH4aToi MaTpHIIb! (JOK-BO).

Cuctemsl nuHeHHbIX anrebpanyeckux ypasHeHuit (CJIAY) (onpenenenus: coBMecTHoH, HecoBMecTHON CJIAY,
pemenust CJIAY). Ycnosus coBmectHoct CJIAY.

Martpuunas 3anuce CJIAY. Pemenne CJIAY ¢ moMomnsio 00paTHOI MaTPHITHL.

®opmyinel Kpamepa (BBIBOT).

Omnpenenennsie u Heonpenenenusie CJIAY. Mertox I'aycca.

Onnopoausie CJIAY. @ynnaMeHTallbHAs CUCTEMA PEIICHU.

Bexkropsl. JIuneiinsie onepannu Haj BekTopamu. KosmimHeapHble 1 KOMIUTaHapHbBIE BEKTOPHI. [leneHne oTpeska B
JTAHHOM OTHOIICHUH.

CkansipHOE TIPOM3BE/ICHHE BEKTOPOB, €r0 CBOWCTBA. YTOJ MEXAY BEKTOpPaMH. YCIIOBHE IEPIICHIUKYISPHOCTH

1BYX BekTOpoB. ITpoekims Bektopa A Ha Bektop D . MexaHuuecKuii CMBICI CKaISPHOTO MPOM3BEICHHS.

Cxansipaoe npousBeienne B 6asuce i, j, K (BBOM).

BeKTOpHOC IMMPpOU3BEACHUE BEKTOPOB, €Iro CBOIiCTBA. FCOMCTpI/I‘ICCKI/Iﬁ 1 MEXaHWYECKHUHA CMBICT BEKTOPHOI'O
PpOU3BEACHUS. VcnoBue KOJIJIMHCAPHOCTHU ABYX BEKTOPOB.

BexkTopHoe npousBesienune B 6asuce i, j, K (BBIBOX).

CMerranHOE TIPOM3BEICHIE BEKTOPOB, €T0 CBOMCTBA. [ €OMETPHUECKUI CMBICIT CMEIIAaHHOTO IPON3BEICHHS.
VYcnoBue KOMITaHAPHOCTU TPEX BEKTOPOB.

CMemmanHoe npousBeienue B 6asuce I, j, K (BbIBOM).




Kon
WHIUKATOpa

O1eHOYHBIC CpPeICTBa

19.
20.
21.
22.
23.
24,

25.
26.
27.

28.
29.
30.
3L
32.

33.

34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.

YpaBHeHmEe MpAMO Ha 1iockocTd. CrocoOs! 3axanus. OCHOBHBIC 3aa4H.

YpaBHeHHe MI0CKOCTH B ipocTpaHcTBe. CrocoObl 3aanusi. OCHOBHBIE 3a/1a4H.

YpaBHeHHe npsaMoif B mpoctpancTse. [Ipsimas u miockocTs B npocTpaHcTBe. OCHOBHBIE 3ajauul.

®yuxkuus. Crnocoos! 3ananust. O6nacts onpenenenusi. OCHOBHBIE dlieMEHTapHbIe (YHKIMH, UX CBOWCTBA, rpaduKy.
[penen ¢pynkyu B Touke. [penen pyHkumu B 6eckoneuHocTd. OTHOCTOPOHHHE TIPEEIHI.

BeckoHeuHO Maiibie M OECKOHEYHO OoJbIue QYHKIHH, CBSI3b MEKITY HUMHU. CBOUCTBA OECKOHEYHO MaJIbIX
GbyHKIMHA.

Teopewms! o penenax. PackpeiTre HeonpeaeIeHHOCTEH.

3amMedaTenbHbIe TPEAETHI.

CpaBHeHHE OECKOHEYHO MalIbIX (DYHKIMHA. DKBHBAICHTHBIE OECKOHEYHO MaJble (YHKIIMH M OCHOBHBIE TEOPEMBI O
Hux. [IpuMeHeHne K BEIYUCICHUIO MTPEAETIOB.

HenpepsiBHOCTE pyHKIMN B TOUKe. TOYKM pa3phiBa M MX KIACCHPHUKAIML.

OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (QyHKIHUAX. CBOMCTBA (DyHKIIMI HETIPEPHIBHBIX HA OTPE3KE.

[MpousBosHas GYHKIHH, €€ TEOMETPUIECKUH U (PU3UUECKHUN CMBICII.

VYpaBHeHUst KacaTesIbHOM U HOpMai K KpuBoi. JJuddepenumpyemocts QpyHKINM B TOUKE.

[TpousBosHast CyMMBI, Pa3HOCTH, IPOU3BENICHHUS, YacTHOTO (yHKIMH. [Ipor3BoaHAs CII0KHOM 1 00paTHOM
GbyHKIMA.

JuddepennmpoBaniie HEIBHBIX U TapaMEeTPUUECKH 3aaHHbIX QyHKIMH. Jlorapupmuyeckoe

i depeHInpoBaHme.

[TpousBoaHBIE BEICIINX MOPSIKOB.

Huddepernnan pyakumu. ['eomerpudeckuii cMbica quddepernmana. OCHOBHBIE TeopeMsI 0 nuddepeHnnanax.
[Mpumenenne muddepennnana K mMpuOIKEHHBIM BEIYUCICHUSM.

OcHoBHBIE TeopeMbl AnddepeHranbpHoro neuncienus: Pomrs, Jlarpamka n Kommm.

[IpaBuno Jlonurans.

YcnoBust MOHOTOHHOCTH (DyHKIHMNA. DKCTpeMyMbl GyHKIHHA. Heo0XoauMoe U 10CTaTOYHOE YCIOBHS DKCTPEMyMa
GbyHKIMH.

HawnGonb1iiee n HauMeHbIee 3Ha4eHus PYHKIIMU HA OTPe3Ke.

BrmyknocTs rpaduka ¢pynknuu. Touku nepernda. HeoOxoanmMoe 1 10CTaTOYHOE YCIOBHS TOUYEK Ieperuda.
AcuMITOTH rpaduka QyHKIIUH.

ITepBooOpa3nHas. HeomnpeneneHHbI HHTETPAN U €T0 CBOMCcTBA. TabynIia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/IbI HHTETPUPOBAHMUS: 3aMEHa TIEPEMEHHON ¥ MHTETPUPOBAHHUE 10 YACTSIM.

WHTerpupoBanue pannoHaIbHBIX QYHKIHH.

WHTerpupoBanne TpUrOHOMETPUYECKUX (PYHKIMIL.

WHTerpupoBanue HppannoHaIbHBIX (QYHKIIHH.

OmnpeneneHHbIi HHTErpall KaK MpeieN HHTErpaIbHONH CYMMBI, €0 CBOICTBa.

®opmyna Hetotona — Jlelionuna. OCHOBHbIE CBOIMCTBA ONpPEJIEICHHOT0 HHTETpaa.

Brruncnenne onpeaeneHHOro MHTerpaja (3aMeHa IMepeMEeHHON, HHTETPHPOBAaHME M0 yacTsaM). MHTerpupoBaHue




Kon

O1eHOYHBIC CpPeICTBa

HHAUKATOPA
YETHBIX M HEYETHBIX (DYHKIMH B CHMMETPHYHBIX TIpeeax.
51. HecoOcCTBeHHbIE UHTETPAIIBI.
52. T'eomerpuueckue U GU3NIECKUE IPUIIOKEHHUS OIPENICIICHHOTO HHTETpaa.
53. OcCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEH: HCIIBITAHKE, COOBITHE, BEPOSITHOCTD COOBITHSI.
54. Jle#icTBus Haj cOOBITUSIMH. AnreOpa COOBITHA.
55. TeopeMmsl CIOKEHUS U YMHOKEHUS BEPOSITHOCTEH.
56. ®opmyna nonHo# BepositHocTH. Dopmyna belieca.
57. TlocrnemoBaTenbHOCTH HE3aBUCUMBIX HcTibITaHni. @opmyna bepHymm.
58. CiryuaiiHple BeTMYUHBI, HX BHIBL.
59. Psg pacnpenenenns. @yHKIHS pacrpeqeeHus, ee cBoHCcTBa. [IITOTHOCTD pacnpenesneHns, CBOWCTBA.
60. YucnoBele XapaKTEpUCTHKH CIIy4aWHBIX BEIMYMH: MaTEeMaTH4YeCKOE OXWIaHWE, IHUCIEPCHs, CpeaHee
KBaZ[paTH4ECKOEe OTKJIOHCHHE.
61. HopmanpHBIA 3aKOH paclpeeeHus CIyIaifHOW BETMIHHEL.
62. Cucrembl CIlydallHBIX BEJIMYMH. 3aKOH pacrpeleieHus. UHCIoBbIE XapaKTEPUCTHKH CUCTEMbI CIy4aiHBIX
BEITMYNH. 3aBUCUMOCTH CITy49alHBIX BEITHMYHH.
OIIK-1.2: ITpumenser TEXHOJIOTUH 00pabotku | IIpumepusie npakmuueckue 3a0anus 0 IK3AMEHA:
JTAaHHBIX, BBHIOOpA MAaHHBIX IO KPUTEPHSIM; X—4y—-2z=-3,
CIPOMT THIHMYHBE MoJenu pemenus | 1. PEIINT CHCTeMy IMHEHHBIX anreOpanvecKux ypaBHeHHl 3X+y+7=5
NPEeIMETHBIX  33Jad 10  HM3YYCHHBIM 3x—5y—6z=-7
obpaszuam
X+y+z=0,
2. Pemmuth cucTeMy JIMHEHHBIX anreOpandecKux ypaBHEHUH 2x—-y—-2=0,
3X+4y+z=0.
3. Hanucats ypaBHeHHe IpsAMOil , mpoxosieii yepes Touky M (1,2) napauleNiHou mpamoi  5x +2y +20=0.
4. Bomumcmurs & b axb Jeco @ = (1,1,1), b= (0,2,1).
Hanucats ypasrenue npamoii AB | eciin A(— 1,2), B(Z,—l)
i i M(L0 ’ y Xx-2_y-4
6. Hamucarts ypaBHEeHHE NPsSIMOH, IPOXOAAIIEH Yepe3 TOUKY ,U) mapamnensHoi mpsimoit == -7 7,
3 -1
7. TlokasaTh, 4To npsmble 2X — y— 20=0un —Xx-— 2y —3=0 nepnenmuxynapHSL.
8. IlokazaTp, 4TO MpsIMbIE 2x—y+4=0, —4x+2y-10=0 napaJulesIbHbIL.
9. Hamucats ypaBHeHHE NPsSIMO#, OTCEKAIOIEH HA OCSIX KOOPJIUHAT OTPE3KH 2 U 3.




Kon
WHIUKATOpa
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10. HamucaTb ypaBHeHMe TIPsAMOI, Tpoxosieii uepes touxy M (— 2,3) NEPIEHIUKYISIPHO MIPSIMOM

X+2y+20=0.

11. Beuucnure npeaenst:
. 1+4x—x* ) .arcsi Jov—1—

) lim XX ) o SXASINX ) V2r 15,
x—0 X 4 3X° 4+ 2X x-0 COS X — COS~ X X3 x—3

12 HaﬁJIPITe ﬂ Z[-Hﬂ beHKHI/H\/‘I: a) y — e4X—x2 . 6) X = Ctg 2t y
dx y = In(sin 2t).

13. Haiitr 3kcTpeMyM (pyHKIMH 1 TOUYKH mieperuda Y = x* —4x® —48x* +6x -9

14. Haiitu HeonpeAeAEHHBI HHTErPa: a)J.sin 3x-cos 5xdx , 0) J- 1-cosx dx B) I(2x+5)~exdx.
(x—sinx)®
20

'! \/x2+5.

1
16. BeraucuTh OnpeieeHHBIA HHTErpall J' Ax - arcsin xdx -

15. BeruucnuTh onpeaeneHHbIH HHTerpal

0

2
17. Haiftu mnomame urypss, orpanmuenoii mmamavm: X =4, y© =4X.

18. IIpu mocraBke ¢ 3aBoga Ha 6a3zy 1000 pagHONPUEMHNKOB, Y 55 BBIIUIK U3 CTPOs JamIibl. HaifiTh BeposITHOCTE TOTO,
YTO B3ATHIN Hay/lady NIPHEMHUK OyAeT UCTIPaBHbIM.
19. IaTHAAIATh YK3aMEHAIIMOHHBIX OMIICTOB COJCPIKAT 110 2 BOMPOCA, KOTOPHIC HE MOBTOPSIOTCS, IK3aMEHYIOIHIACS
3HAET TOJBKO 25 BompocoB. HailTk BEpOSITHOCTH TOTO, UTO 9K3aMeH OyIeT ClIaH, €ClIU JJIsl TOT0 JJOCTATOYHO OTBETHUTD
Ha JIBa BOTIPOCa OJHOTO OHMIIeTa.
20. IpuHrMaeM BEpOSITHOCTH POXKICHUS MAJIbUMKa U JICBOYKH PaBHbIMU. HaliTi BEpoSTHOCTB TOTO, 4TO cpean 10
HOBOPOXK/JICHHBIX 6 OKa)KyTCSl MaJIbUUKaMU.
21. JlaH 3aKOH pacupeiesieHns JUCKPETHO! CIy4aifHOHM BEJIMUMHBL:

x: | 110 | 120 | 130 | 140 | 150
p: 01102 )03 |02 |02
BBIUMCIIUTH €€ MaTeMaTHYeCKOe OXKHIaHNe, TUCTIEPCHIO U CpeIHee KBaAPATHIECKOe OTKIOHECHHUE.

22. lana GyHKIUS pacipeaeCHUs HEMPEPHIBHOM CITydaiiHON BETUYUHBI X




Kog
O1eHOYHBIC CpPeICTBa
HHAUKATOPA
0 npu x<0
0,25x%(x+3) npu O<=x<=1
F(x)= 1 npu x>1
Haiitu motHOCTH pactpesencHus f(X), mocTpouts ee rpaduk, BEpOsITHOCTD MOMAAAHHS B 3a1aHHBII
untepsan [0,5; 2], Mx, Dx, ©x.
23. 3agaHo pacnpeeseHue BEpOSITHOCTEH TUCKPETHON TBYMEPHOH Cily4aifHOW BETMYHMHBIL:
Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTu 3aKOHBI pacrpe/ie/ieHHs COCTABNISIONINX, KOAQ(UIIHEHT KOppesuu
24. Tlo BeiGopke npu 3aganaoM yposHe 3Haunmoct oL = 0,05 mposeputs no xpurepuro [upcona runotesy o
HOPMAJIEHOM pacIpeeieHIH TeHePaTbHOM COBOKYITHOCTH. B ciiydae MpUHSITHS THIIOTE3bI O HOPMAILHOM
pacripe/ie/ieHiH HalTH JI0BePUTEIbHBIE HHTEPBAIBI JJISI MATEMATHYECKOTO OKUIaHUS ( U CPETHEro
KBaJIPaTHYECKOTO OTKJIOHEHHs G MpH ypoBHE HajexHoctn Y =1—al
X. 4 7 10 13 16 19 22 25
|
n. 6 11 14 22 20 13 9 5
1
25. VI3 HOpMaIIbHOIl reHepaIbHOM COBOKYIIHOCTH H3BlIeueHa BbiGopka oobema N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyercs npu yposre snaunmoctn ¢ = 0,05 nposeputs Hynesyto runoresy H, :o? = g2 =55, IPUHAB B
KauecTBe KOHKypupylomeii runoresst: a) H, : o’ +#55,6) H - o’ >55 nm H,:o? <55 B 3aBUCHMOCTH OT
2
MOJY4EHHOTO0 3HaueHus: O
OIIK-1.3: Hcnonb3yer coBpeMeHHbIE IIpumepnvle npuknaouvle 3a0a4u u 3a0anus
UH()OPMAIUOHHBIE TEXHOJIOTHHU JUTS 3amaua 1. 3aBHCUMOCTH ITyTH OT BPEMEHHU MPH IPAMOIMHEHHOM J[BHIKCHUU TOYKH 337a€TCS yPaBHEHUEM
petienust 3a1a4 npodecCHOHATEHON 3 )
NEATETBHOCTH S==t"+2t°—3,rne S —nyrteBM,a [ — Bpems B c. BeraucnanTe ee CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=4c.




Kog
O1eHOYHBIC CpPeICTBa
WHAWKATOpa

3ananue 2. CocraBbTe aJrOPUTM UCCIEIOBAHHS HAa SKCTPEMYM (PYHKIMHU HECKOJILKUX TEPEMEHHBIX

3aganme 3. [ToarorosTe O0TBETHI HA Bonpock! k MJ[3 Ne 6: UTo 3HAUUT OLIEHUTH FeHEpaTIbHbBIE TaPaMETPBI MO
BbIOOpKe? ChopMyaupyiiTe onpeaeeHre TOUeHHOH olleHKH. OnpenesinTe CMEIeHHbIE 1 HECMEILICHHBIE,
s¢ppexTuBHbIC U HEI(D(DEKTHBHBIE, COCTOSTENbHBIE U HECOCTOSATEIbHBIE OLIEHKH FeHEPaIbHBIX IIAPaMETPOB.
[pousnmtocTpupyiite onpeeneHns FeOMETPUIECKH. 3aNHUIINTE PaCUeTHBIE (OPMYJIBI JUIsl CTPYIITUPOBAHHBIX U

HECTPYIIHPOBAHHBIX JTAHHBIX: BHIOOPOIHOTO cpeHero X (yKajKuTe €ro BEPOATHOCTHBIH CMBICH); BBIOOPOYHOMN
mucnepcenu Dy. Kak orieHnTh MaTemMaTiHueckoe OKHIaHKe 110 BEIOOPOUHOH cpeaHeii? OneHuTe TUCTICPCHIO Mo
UCIIpaBIIeHHOM aucnepcun. Kakumu SBISIOTCS TOUSUHbIE OLICHKH MaTeMaTUUeCKOTO OXKUIaHUS, TUCIEPCUH U
Cpe/IHEer0 KBa/IpATHYHOTO OTKJIOHEHUS: CMELICHHBIMH WITH HeT, 3 ()eKTHBHBIMH WK Hed(peKTHBHBIMHY,
COCTOATENbHBIMU WU HECOCTOSTEIbHBIMU?
3agaua 4. JIns u3ydeHHs KOJIMIECTBEHHOTO NpU3Haka X M3 reHepaibHON COBOKYITHOCTH W3BJIEUCHA BEIOOPKA
Xy, X, o6bema [N, mmeromnas faHHOE CTATHCTHYECKOE PACTIPEICICHHE.

1). IlocTpoiiTe MOJUTOH YacToT.

2). IocTpoiite sSMIUpHUYECKyI0 (QYHKITUIO pacrpeieIeHusl.

3). [locTpoiiTe TCTOrpaMMy OTHOCHTENIBHBIX YACTOT.

4). Haiizure BoIGOpOYHOE cpennee X , BLIOOPOYHYIO TUCIIEPCHUIO DB, BBEIOOPOYHOE CpeTHEE KBAJPATUIECKOE

2
OTKIIOHEHHE O, , HCTIPABJIEHHYIO JIUCHIEPCHIO S° UM MCIIPABIECHHOE CPeJIHEee KBA/[PATHIECKOE OTKIOHEHHE S .

5). [Ipn nanHOM ypoBHE 3HaYMMOCTH Ol TIPOBEpHTE 1Mo KpuTepHro [TnpcoHa runoTesy o HOpMaIbHOM
pacnpeieneHu reHepaabHON COBOKYITHOCTH.

6). B cimy4ae npuHATHA THIIOTE3bI 0 HOPMAIbHOM paclpee/ieHHH HalIuTe JOBEPUTEIbHbIE HHTEPBAIIBI IS
MaTEeMaTHYECKOTO OKHUIAHUS (I W CPEeIHEro KBaJIpaTHUYeCKOro OTKJIOHEHUS! O IIpH JAaHHOM yPOBHE HAJ[eKHOCTH

v =1—o. (Mpunsts o0 = 0,01).
X 9 13 17 21 25 29 33 37

n 5 10 19 23 25 19 12 7

[ToaroroBka k 3aueTy 3aKJIFOUaeTCs B U3yYEHUH U TIIATEIbHON MpOopaboTKe 00ydaromuMes yueOHOro MaTepuaia JMCIUIUIMHBI C y4eTOM Y4eOHHKOB,
y4eOHBIX TOCOOUH, TEKIIMOHHBIX U MPAKTHUECKUX 3aHATHH, CTPYNIIMPOBAHHOM B BUJI€ KOHTPOJIHHBIX BOIPOCOB.




6) HOpHL[OK MPOBEACHUSA l'[pOMe)KYTO‘lHOi/i aTTeCTalluM, MIOKa3aTe/JIn U KPUTEPUU OLICHUBaAHUSA

[TpomesxyTouHas arTecTanus Mo AUCHUILINHE «MaremMaTrukay MpoBOAUTCS B OpME 3a4eTa C OIICHKOM.
[ToaroToBka K 3a4eTy 3aKJII0YAETCs B M3YUYEHUH U TIATEIbHON MpopaboTKe 00ydaromuMces yueOHOro MaTepuaia JUCHUIUIMHBI C y4eTOM Y4eOHUKOB,
y4eOHBIX TOCOOUH, TEKIIMOHHBIX U MPAKTUYECKUX 3aHATHI, CTPYIITUPOBAHHOM B BUJIE KOHTPOJIHBIX BOIIPOCOB.

IToxa3aTenu U KpUTepPUH OLICHUBAHUS 3a4eTa:
— Ha OLEHKY «OTJMYHO0» — 00y4aloU1iics MOKa3bIBaeT BHICOKUI YPOBEHb CPOPMUPOBAHHOCTH KOMIIETECHIUH;
— Ha OLIEHKY «XOPOII0» — 00yJaONIHiiCs TOKa3bIBAET CPETHHUI YPOBEHD C(HOPMUPOBAHHOCTH KOMIICTEHIIH;
— Ha OILIEHKY «y/0BJETBOPHUTEIbHO» — 00YUYaIOLIUICS OKAa3bIBAE€T MOPOTOBBI YPOBEHb CHOPMUPOBAHHOCTH KOMIIETECHIIUH;
— Ha OLICHKY «Hey10BJIETBOPUTEIbHO» — Pe3yJabTaT 00yueHHsI HE TOCTUTHYT, 00yJalOIIMIACS HE MOYKET IMOKa3aTh 3HAHUS Ha YPOBHE
BOCIPOU3BE/ICHUS U O0bSICHEHUS H(OPMALIUU, HE MOXKET MTOKA3aTh UHTEIJICKTyalIbHbIe HABBIKM PEUICHHS MPOCTHIX 3a/1a4.



