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1. e ocBOeHUSs TN CUMIIIMHBI

Hemssmu mucturuinabl «HenwHelHas TuHAMPKA M CHHEPTeTHUKa» SBISETCS pa3paboTka
(GyHIaMEHTAJIbHBIX OCHOB M TPUMEHEHHE MaTeMAaTUYECKOTO MOJECIUPOBAHUS, YHCICHHBIX
METOJIOB ¥ KOMILIEKCOB MPOTPaMM JIJIsl PEUICHUS HAYYHBIX U TEXHUYECKUX, (PyHIaMEHTaTbHBIX
Y TIPUKJIAJHBIX TPOOIIeM.

2. MecTo TMCHUIJIMHBI B CTPYKTYpPe NPOrpaMMbl aCHHPAHTYPbI

Jucuunnuna «HenuHeiiHas AMHAMUKA M CUHEPreTUKa» SBISIETCS AUCUUIUIMHOM IO
BEIOOPY BapuaTWBHON wacTtu. JlaHHas AWCHMIUIMHA HAIlpaBJIeHa Ha MOATOTOBKY K cJlaye
KaHJAMJIATCKOr0 3K3aMEeHa HAYYHOU CIIeIMAIbHOCTH.

3. [lnanupyeMsble pe3yJbTaThbl O0y4YeHHS] MO JUCHHUIJIMHE — 3HAHHUA, YMEHWHS,
HABbIKM W (MJIM) ONBIT [IeATEJbHOCTH, XapaKTepu3ylouue 3Tanbl (POpMHUPOBAHUS
KOMIIeTeHIIUIT U o0ecneyuBamOlMe JOCTHKEHHE IIAHMPYEMbIX Pe3yJbTATOB OCBOCHUS
NPOrpaMMbl ACIIUPAHTYPbI, U KPUTEPUHU UX OLICHUBAHUS
[Ipomecc n3ydeHus AUCIUILTAHBI HAIIPABIICH HAa POPMHUPOBAHUE CICAYIONUX KOMITCTESHITHI:
[Ipouecc n3yueHus: AUCUUILIMHBI HATIPaBlIeH Ha POPMHUPOBAHUE CIAEAYIOUIUX FITEMEHTOB
kommnereHwii B coorBercTBUU ¢ PI'OC BO, OI1 BO 1 nprobpeTeHns cieayonmx 3HaHHH,
YMEHHUI, HAaBBIKOB U (WJIM) OTIBITA JIEATEIbHOCTH:

IpodeccnonanbHbIE KOMIIETEHIIMH:

Ilepeyens MJIAHUPYEMBIX
pe3yJibTaToOB 00y4eHHs
3HaTh:

— OcHOBBI MaTeMaTHYeCKOTro
MOJICITUPOBAHHS,;

— UYucneHHble METOABI

YMers:

— IlpuMeHATH YHCIEHHBIC
METOJBI TSl PEIICHHS HAyIHBIX
U TEXHUYECKUX,
byHIaMEHTAIBHBIX U
MPUKJIATHBIX TPOOIIEM;

— Pa3pabarbiBaTh HOBBIE
YHUCIICHHBIE METObI;

— Pa3pabartbiBaTh HOBBIE
MaTeMaTHYeCKUue MOJIEIH.

Biangets HaBBIKAMMU:

— peanu3oBbIBaTh 3((HEKTUBHBIC
YHCIICHHBIC METOJIbI u
AITOPUTMBI B BUJIE KOMILIEKCOB
poOJIEMHO-OPUEHTUPOBAHHBIX
mporpamMm

@DopMyJMPOBKA KOMIIETEHIIUN

CMOCOOHOCTBIO BBITIOJIHSATh
TEOPETHUYECKHIE UCCIICIOBAHUS
MIPOILIECCOB CO3aHUA,
HAaKOIUIEHUS U 00paboTKH
uHOpMaINH, BKIIOYAs aHAIN3
U CO3JJaHNE MOJEIIEH JaHHBIX U
3HaHUM, A3bIKOB UX OIHCAHUS U
MaHUIYJIUPOBaHUs, pa3padoTKy
HOBBIX MaTEeMaTHUYECKUX
METOIOB ¥ CPEJICTB MOIEPIKKU
MHTEIJUIEKTYaJIbHON 00paboTKU
TTAHHBIX




4. O0beM, CTPYKTYPA U colep:KaHue TN CIUTITHHbBI
OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX enuHullbl, 108 akas. yacoB
JucuuniamHa wu3y4aeTca B TeYeHUE BTOporo cemectpa. DopmMoll  HUTOroBOM
MIPOMEXKYTOUHON aTTECTAIlMU IO TUCHUILINHE SIBJISIETCS 3a4eT.

DopMBbI TEKYLLET0
Buabl yueOHbIX 3aHATHH, KOHTPOJISA
BKJIIOYasl CAMOCTOSATEIbHYI0 ycneBaeMoCTH
padoTy acnupaHTOB,
U UX TPY10eMKOCTh dopma
(B akaieMu4ecKuX 4acax) NMPOMEXKYTOYHOM
arTecTalnu
(mo cemecTpam)

Tembl (pa3aenbl)
AMCUUIJIMHBI,
HX co/Jlep:KaHue

n/n

Cemectp

KonrakTHasi pa6ora

ATTECTAallUOHHBIC

MCHORITAHUSA
CaMOCTOATCIIbHAA

MPaKTUYCCKUE
ITabopaTOpPHBIC
KOHCYJIbTalluH
pabota

VICKIIU

ITonsTHE MEPBI U UHTETpaJIA
JleGera. Metpuueckue u
HOPMHPOBAaHHbIE
MIPOCTPAHCTBA.

1. |IIpoctpanctBa 2 | 2 18 |KonTposnbHas padboTa
WHTETPUPYEMBIX (YHKIHH.
IIpoctpanctBa Cobosesa.
OneMeHTHI CIIeKTpaIbHON
TEOpHH.

OKcTpeMalibHBIE 3a/1a41 B
€BKJIMIOBBIX
MpOCTpaHCTBaxX. Brimykibie
3a]]a49i Ha MUHUMYM.
MaremaTnueckoe

o |MpOTpamMMHpoBaHe, o | 2 18 CamocTosiTepHast
JIMHEHHOe pabota
porpaMMHUpPOBaHHE,
BBIITYKJIOE
MPOTPaMMHUPOBAHHE.
OCHOBBI BapHallMOHHOTO
WCYUUCIICHUSL.
AKcHOMaTHKa TEOpUHU
BEPOSITHOCTEM.
BepositHOCTB, YCIOBHAS
BEPOATHOCTb.

3. |He3aBucuMOCTb. 2 | 2 18
CrydaliHble BEJTMYUHBI U
BEKTOPBI. DJIEMEHTHI
KOPPESAUOHHON TEOpUU
CJIy4ailHbIX BEKTOPOB.
[Mpunstue pemenuii. O0mas
npodiema perieHusl.

4. |DyHKIWMSA TOTEPB. 2 | 2 18
BaitecoBckuit u
MUHHUMaKCHBIA TOAXOBI.

CamocrogTreabpHas
pabora

NunuBuayansHoe
3aJaHue




MeTo mocneIoBaTeIbHOTO
MIPUHSTHUS PSIICHHUS.

Hccnenosanue onepauyii u

3aa4i UCKYCCTBEHHOTO CaMOCTOS TeIbHAS
O. |uHTeNIeKTA. 2 | 4 2 22
. pabora
I/ICKyCCTBeHHBII/I HUHTCIIIICKT.
Pacro3HaBanne 00pa3os.
Hroro 3a cemcTp 12 2 94 |[3auyer

Conep:xanue pa3aesoB JUCHUIIIMHBI:
Paszgea 1. MaremMmaTH4ecKHe OCHOBBI

1.1.DeMeHTHI TeopuH PYHKUUH U PYHKIIHOHAJIBHOI0 AHAJIN3A

[lonssitue ™mepsi u unrerpasia Jlebera. MeTpudyeckue W HOPMHPOBAHHBIE TPOCTPAHCTBA.
[IpoctpanctBa unrerpupyemoix pynkuuid. I[Ipoctpancrsa Cobonesa. JIuHelHbIe HEPEPHIBHBIC
¢ynkunonansl. Teopema Xana-banaxa. JlunHeliHbie omepaTopbl. DJIEMEHTHI CHEKTPAIBbHOM
teopun. Jluddepenmanbubie 1 HHTErPATbHBIE ONIEPATOPHI.

1.2. 9kcTpeMajibHbIe 3a1a4l. Boinmykibiil anaau3

OKCTpeMaJIbHBIE 33Jaud B E€BKJIMJOBBIX IIPOCTPAaHCTBAX. BbINyKible 3aJaud HAa MUHUMYM.
MareMarnueckoe  NpPOrpaMMHpOBAHUE,  JIMHEMHOE  NIPOrPaMMHMPOBAHHE, BBIITYKJIO€
IIPOrpaMMHUpPOBaHKE. 3aJayd Ha MUHUMakc. OCHOBBI BapHallMOHHOIO HMCUYUCIICHHA. 3aJadyu
ONTUMAIbHOrO  ympasieHus.  I[lpuHnmn  makcummyma.  IIpuHOuMn — auHaMHYECKOro
IIPOrpaMMHUPOBAHHS.

1.3. Teopusi BeposiTHOCTeli. MaTeMaTHuyecKasi CTATUCTUKA

AKcHOMaTHKa TEOpHUU BEPOSITHOCTEN. BeposTHOCTH, yClIOBHas BEpOSTHOCTh. He3aBHMCHMOCTB.
CrnyyaiiHble BEIMUMHBI U BEKTOPBI. DJIEMEHThI KOPPEISAIMOHHON TEOpUN CIIy4ailHbIX BEKTOPOB.
DONEMEHTHI TEOPUH CIIy4alHBIX MPOLECCOB. TOYEUHOE U MHTEPBAIBLHOE OLIEHUBAHUE TIaPAMETPOB
pacnpeseneHus. OJIEMEHTbl TEOpUU TPOBEPKH CTATUCTHUECKUX TUIOTE3. DIJIEMEHTHI
MHOTOMEPHOTO CTaTUCTHYECKOTO aHanu3a. OCHOBHBIE IOHATHS TEOPUM CTAaTUCTHUYECKUX
pemennii. OCHOBBI TEOpUU HH(OPMALIUH.

Pazgen 2. UndopmManmoHHbIe TEXHOJIOTHH

2.1. IlpuHsTHE peLIeHUI

O6m1as npo6siema pereHust. @yHKIUs MoTeph. baiiecoBCKMit 1 MUHIMaKCHBIN TTOAX0bI. MeTo
MOCJIEI0BATEIBLHOTO IPUHSATHUS PEIICHHUS.

2.2. UccaenoBanne onepanuii M 3a1a4u MCKYCCTBEHHOT0 HHTEJJIEKTA

DkcnepTusbl U HehopMambHBIE TPOLEAYPhl. ABTOMATH3alUS TPOSKTUPOBaHMsl. VICKyCCTBEHHBIN
WHTEJUIeKT. Pacmo3HaBanue o0pa3os.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble MPH OCYHIECTBJIEHUH 00Pa30BaTeILHOI0
npouecca no AMCUMIINHE
AxkanemMuveckast JeKuusi (MM JEKIHUS O0IIETO Kypca) — MOCIeI0BaTeIbHOE H3JI0KEHHE

MaTepuana, OCyIIeCTBIIeMOe IPEUMYIIECTBEHHO B BHIe MOHOJIOTa MpenoiaBarens. TpedoBaHus
K aKaJIeMUYECKOW JIEKIIMN: COBPEMEHHbBI HAYYHBI YPOBEHb U HACHIILICHHAS

WH(OPMATUBHOCTD, YOCIUTENbHASI apTyMEHTAIs, JOCTYITHAS U MOHSATHAs peyb, YeTKas
CTPYKTYpa U JIOTUKA, HAIMYKEe IPKUX IPUMEPOB, HAYUHBIX JOKa3aTeIbCTB, 000CHOBaHUH, (haKTOB.
AkaneMuyeckasi JIeKIHs, KaK MPaBWIIO, COCTOMT W3 TPEX YacTeil: BCTYIUICHUS (BBEICHWS),
W3JI0’KEHUS U 3aKIIIOUEHUS:
- egcmynieHue (BBEJICHUE) OIIPEACIIIET TEMY, TUTaH U 1eJib JIeKIuU. OHO IPU3BAHO 3aUHTEPECOBATD
Y HACTPOUTH AYyIAUTOPHIO, COOOIINTH, B UY€M 3aKIIFOYAETCS MPEAMET JICKIUU U (Win) eé



aKTyaJIbHOCThb, OCHOBHAsl Wjes (IpoOiieMa, IEHTPAIbHBIM BOMPOC), CBSA3b C NMPEIBIIYIIUAMH U
MNoCICAYIOIUMHA  3aHATUAMHA, I[MOCTABUTH e€ OCHOBHEIC BOITPOCHI. BBCI[CHI/IC JOJI’KHO 6BITB
KpPaTKHUM U IICJICHAIIPABICHHBIM.

- U310JIceHUe SIBISICTCS OCHOBHOM YaCThIO JICKIIMHU, B KOTOPOH peann3yeTcs HaydHOe COICPKAHHE
TEMbI, CTaBATCS BCE Y3JIOBbIC BOIPOCH], TPHUBOIUTCS BCS CHUCTEMa JIOKA3aTeIbCTB C
MCIOJIb30BaHNEM Hamboliee 1esIeco00pa3HbIX METOAMYECKHX MprueMoB. Kaxkmoe TeopeTudeckoe
TOJIOXKEHHE JIOJDKHO OBITH 00OCHOBAHO M JIOKAa3aHO, IPUBOIUMBIC (DOPMYIMPOBKH H OIIPEICICHHS
JOJI?KHBI GBITB YCTKHUMMU, HACBIIIICHHBIMMU T H}’GOKI/IM COACPIKAaHUCM.

- 3axmoueHue 0000IaeT B KpaTKuX (HOPMYJIMPOBKAX OCHOBHBIC HICH JICKIIUH, JIOTHUCCKH €€
3aBepiias. B 3aKIr0YeHHH MOTYT JaBaThCsl PEKOMEHIAIMU O TOPSAKE JATbHEHIIEr0 U3ydeHus
OCHOBHBIX BOIPOCOB JICKIIUH CAMOCTOSITEIILHO 110 YKa3aHHOU JIMTEepaType.

BBoaHas JieKHMs — JaeT MEpPBOE IEJIOCTHOE IMPEACTABICHUE O NUCIUIUIMHE (WU ee
paszfene) U OpUEHTUPYET CTYACHTA B CHCTEME M3Y4YeHHs AaHHON AUCHMILTUHBL. OOydaromiuecs
SHAKOMSTCA C HAa3HAYCHHUEM WM 3aJadaMH Kypca, €ro pojibr0 U MECTOM B CUCTCMC y‘~I66HI>IX
JMCHUIUIMH U B CHCTEME IMOATOTOBKM crenuanucra. JlaeTcs kpaTtkuid 0030p Kypca, UCTOPHSI
Pa3BUTHA HAYKHU U IPAKTUKHU, JOCTHKCHUS B 3TOU c@epe, HNMCHA N3BCCTHBIX YUCHBIX, U3JIaratoTCA
MEePCIICKTUBHBIC HAIIPABICHUS MCClIeA0BaHUi. Ha 3TO# JIeKIMK BBICKA3BIBAIOTCSA METOIUYCCKHE
W OpraHM3alOHHBIE OCOOCHHOCTH pabdOThl B paMKax Kypca, a TakkKe JaeTcs aHaJIu3
PEKOMEHYeMOH Y4eOHO-METOAMYECKOMN JINTEPATYPHI.

IIpakTuyeckoe 3aHTHE — 3aHITHE, TOCBSIIEHHOS OCBOCHHUIO KOHKPETHBIX YMEHUU W

HABBIKOB U 3aKPEIUICHUIO TIOJTYYCHHBIX Ha JICKIIUU 3HAHHU.
6. [lepeyeHr WHMPOPMANMUOHHBIX TEXHOJOTHH, HCHOJb3yeMbIX TMPH OCYHIECTBJICHUHU
00pa3oBaTeIbHOIO TMpomecca MO JUCHHUIUINHE, BKJIKYasi IepedyeHb JHUIEH3MOHHOIO
NpPOrpaMMHOro0 odecmeyeHusi W WHQPOPMANMOHHBIX CHPABOYHBLIX CcHCTeM (MpH
HE00X0AMMOCTH).

B mporiecce ocymecTBienust 00pa3oBaTENbHOTO MPOoIecca UCTIOIB3YIOTCS:

-- uisi OpMHUPOBAHUSI TEKCTOB MAaTEPUAIIOB /IS IPOMEKYTOUHOM U TEKyIIeil aTTecTalnuy --
nporpamma Microsoft Office, uznarensckas cucrema La Tex (Ams Tex);

-- JUIsl IOMCKa yueOHoM nmutepaTypsl Oubnuorexku SApl'Y -- ABToMaTu3upoBaHHas OMOIuOTeUHas
uHdopmarmonnas cucrema "BYKHN - NEXT" (ABUC "BYKU - NEXT""BYKH - NEXT").

-- 17151 paboTHI C aNredpanuecKuMm CTPYKTypaMM UCHOJIb3yeTcs cucteMa anroputMoB GAP,
UMeEIoILascs B cBOOOAHOM JocTyne B MIHTepHeTe.
1. IlepeyeHb OCHOBHOI M JONOJHHUTEIbHON Y4eOHOH JUTEpPATYPhl, HEOOXOAUMBIX AJIsl
O0CBOCHMUSA NUCHUIIJIMHBI

a) OCHOBHASI:

1. BopoBkoB A. A. MaremaTtnyeckasi CTaTUCTHKA: Y4eOHUK /7151 By30B. / A. A. BOpoBKOB - 4-¢
u3., crepeortun. - CII6.: Jlans, 2010. - 703 c.

2. 'opnay, b.A. Teopus BeposTHOCTEH 1 MaTEeMaTHYECKasi CTATUCTHKA [ DJIEKTPOHHBIN
pecypc] : yuebHO-MeTouueckoe nocooue / b.A. I'opnad. — DnexktpoH. gan. — CaHKT-
[TerepOypr : Jlans, 2013. — 320 c. — Pexxum mocryna: https://e.lanbook.com/book/4864.

0) JONOJIHUTEIbHAS:

1. A.H. Kommoropog, C.B.®omun. dyHKITMOHANBHBIN aHamu3. M.: Hayka, 1984.

2. @.I1. BacunbeB. YncineHHbIE METO/IbI peLICHHs] SKCTpeMallbHBIX 3a1a4. M.:Hayka. 1981.
3. A.A. bopoBkog. Teopus BepositHocTeit. M.: Hayka. 1984.

4. A.A.BopoBkoB. Matemaruueckas cratuctuka. M.: Hayka. 1984.


https://e.lanbook.com/book/4864

5. baxsanos H. C. Uucnennsie metonbl: yueoHoe nocodue / H. C. baxsanos, H. I1. XKuakos, I'.
M. KoGenbkoB; MockoBckuii rocyapcTBeHHbI yHuBepcuret um. M. B. Jlomonocosa (MI'Y)
7-e u3a. M.: BUHOM. JlaGoparopus 3nannii, 2012. 636 c.

6. A.A. Camapckuii, A.Il. Muxaiinos. Maremaruueckoe mozaenupoBanue. M.:@U3MATIIUT.
1997. - 316c.

7. Marematnueckoe monenupoBanue. — Ilon pen. A.H. Tuxonosa, B.A. CagoBauuero u ap. M.:
N3a-Bo Mock. yH-Ta, 1993.

8. H.H. Kanutkun. Yucnennsie Mmetoasl. M.:Hayka. 1978.

B) pecypcehl cetu «MHTepHET»

1. Dnexrponnas oubmmoreka Spl'Y: url http://www.lib.uniyar.ac.ru

2. Wudopmannonnas cucrema "EnuHoe OKHO J0ocTyna kK 00pa3oBaTesibHbIM pecypcam" url
http://window.edu.ru/

3. DnektpoHHO-OMONMMOTEYHas cucTeMa "YHUBepcUTeTCKas OubdaroTexa online" url
www.biblioclub.ru.

8. MaTepuajibHO-TeXHUYECKasi 0a3a, He0OX0AUMAas 1JIsl OCYIIEeCTBIEHHS 00Pa30BaATEIBLHOIO
npoiecca mo AUCHUIINHE

Aynutopun, 000pyOBaHHBIE JUIs TPOBEICHHUS JICKINH, TPAKTUYECKUX 3aHATHI 1 KOHCYJIbTallnH,
¢doHa OMOTMOTEKH, KOMITBIOTEPHAS TEXHUKA

ABTOP(BI) :
3aB. kadenpoit KOMIBIOTEPHBIX CETEH,
1.¢.-M.H., mpoeccop C.[A. I'nb13un


http://window.edu.ru/
http://window.edu.ru/
file:///C:/Users/alexa/Downloads/www.biblioclub.ru

Hpuiio:xkenne k Nel padodeit nporpamMme IUCHUNINHbBI
«HeuHeliHAs TMHAMUKA U CHHEPTeTHKA)

OuneHouHbIe CcpeacTBa
JJIS IPOBe/IeHN sl TeKYIed W/WJIH MPOMeKYTOYHOM aTTeCcTAlNM ACIMPAHTOB
10 JMCIHHUIIHHE

1. TunoBbie KOHTPOJIbHBbIE 32/IaHUS WM HHbIE MATEPHUAJIbI,
Heo0XoaUMBbIe /1JI51 OLleHKH 3HAHW i, YMEeHUI1, HABLIKOB U (MJIH) ONbITA J1eATeJbHOCTH,
XapaKTepU3yUINX 3Tanbl JOPMHUPOBAHUSA KOMIIETEH NI

[TpoBepka chopMHUPOBAHHOCTH KOMIIETCHIIUU IPOUCXOANUT MIPH BBHITIOJTHEHUH KOHTPOJIBHBIX
3aJlaHui ¥ UHBIX MaTepUajoB, UCIIOIb3YEMBIX B JaHHOH paboueil mporpamme

1.1 Cnucok BonpocoB u (M/14) 3aaHMii 1)1 MPOBedeHUsI MPOMEKYTOUHOM aTTecTaluu

3ader BBICTABIISICTCS 110 PE3yJIbTaTaM TECTOBOTO 3aJ]aHHs U KPATKOTO COOECEIOBAHUS CO
acIUPaHTOM I0CIIe ero NpoBepkH. TecToBoe 3a1aHKe aHAJIOTUYHO 0 CBOCH CTPYKTYype
3aJJaHHUSIM U3 KOHTPOJIBbHOM paboThI.

Cnucok BOIIPOCOB K 3a4eTy:
1. TlonsTue mepsl u uHTErpana Jledera.

MeTtpuueckue 1 HOpMUPOBAHHBIE IPOCTPAHCTBA.
[IpocTpaHcTBa HHTETPUPYEMBIX (PYHKIIUH.
ITpoctpanctea CoboneBa.

JIuHeliHbIe HeTpepbIBHbIE () YHKIIMOHATIBI.
Teopema Xana-banaxa.

JIunelHble onepaTopsl.

DNEMEHTHI CIIEKTPaIbHON TEOPHUH.

© o N o gk~ DN

JuddepeHnnanbHble 1 HHTETPaIbHbIE ONEPATOPHI.

[EY
o

. 3KCTp€MaJ'IBHBI€ 3aaa4U B CBKIIMAOBBIX ITPOCTPAHCTBAX.

-
-

. BLIHYKJ'IBIC 3ala4Yi Ha MUHUMYM.

[EY
N

. Marematnueckoe NpPOrpaMMHPOBAHME, JIMHEMHOE NPOrPAMMHUPOBAHME, BBIIYKIIOE
IIPOrpaMMHUPOBAHUE.

13. 3agaun Ha MUHHMAaKC.

14. OcHOBBI BapHAITMOHHOTO UCUUCIICHHS.

15. 3agayn ONTUMATLHOTO YIIPABJICHHS.

16. [TpuHIMI MakcCUMyMa.

17. IlpuHIMO JMHAMHYECKOTO MPOTrpaMMHUPOBAHUSI.
18. AxcuoMaTHKa TEOpUH BEPOSTHOCTEH.

19. BeposTHOCTB, YCIIOBHASI BEPOATHOCTb.

20. He3aBUCHUMOCTb.

21. CnydaiiHple BETUYMHBI U BEKTOPHI.



22. DneMeHThI KOPPEISIIMOHHON TEOPHH CITyIaliHBIX BEKTOPOB.
23. DNeMEeHTHI TEOPUH CITYYalHBIX MTPOIECCOB.

24. ToueyHoe U UHTEPBAIbHOE OLIEHWBAHKE TAPAMETPOB PaCIIpeICTICHHUS.
25. DneMeHThI TEOPUH IPOBEPKU CTATUCTHUYECKUX TUIIOTES.

26. DneMeHThl MHOTOMEPHOT'O CTATUCTUYECKOTO aHAIH3a.

27. OCHOBHBIE IOHATHUS TEOPUH CTATUCTUYECKUX PELICHUH.

28. OcHOBBI TEOpUHU UHGOPMALIHIH.

29. O6m1as npobiema pemeHusl.

30. dyHk1us moTeph. baileCOBCKUT 1 MUHUMAKCHBIH ITOIXOTBI.
31. MeTox mocie10BaTeIbHOTO IPUHATHUS PEIICHUSI.

32. DkcrnepTu3sl U HeopMabHbBIE MPOIIETYPHI.

33. ABTOMaTH3aIMs TPOSKTUPOBAHHUS.

34. VIcKycCTBEHHBIN UHTEIICKT.

35. PacnioznaBanme 00pa3oB.

Kpurtepun onenuBanus 3adera
OneHka «3a4TeHO0» BBICTABIIAETCS CTYJEHTY, KOTOPBIN:
*  IPOYHO YCBOWJI MPEAYyCMOTPEHHBIN IPOrpaMMHBII MaTepual;
*  IPaBWJIBHO, apTyMEHTHPOBAHO OTBETUJI HA BCE BOIIPOCHI, C IPUBEACHUEM IIPUMEPOB;
" IOKa3all TIy0OKHe CHCTEMATH3MPOBAHHBIC 3HAHHS, BIACCT NPHEMAMH PACCYXKICHHS
COIIOCTABJIIET MaTepua U3 Pa3HbIX UCTOYHUKOB: TEOPHUIO CBS3bIBAET C MPAKTUKOM,
JOPYTHMH TEMaMM JAHHOTO Kypca, IPYTruX N3y4aeMbIX IPEIMETOB.
JIOTIOJIHUTENBHBIM YCIOBUEM MOITYYEHHSI OLIEHKH «3a4TE€HO» MOTYT CTaTh XOPOIINE YCIIEXH NpU
BBITIOJTHEHUH CaMOCTOSITEIbHON U KOHTPOJILHOM pabOThl, CUCTEMAaTUYeCKasi akTUBHas paboTa Ha
MIPAKTUYECKHUX 3aHATHUSAX.

OreHKa «He 3a4TeH0» BrICTaBNseTCs CTYACHTY, KOTOPHIHA He cripaBuiics ¢ 50% Bompocos
Y 33JJaHUH, B OTBETaX Ha JJPyrue BONPOCHI JOMYCTUI CYIIeCTBEHHbIE onOKH. He MokeT 0TBeTUTh
Ha JIOTMOJIHUTENbHBIE BOIPOCHI, IPEJIOKEHHBIE ITpenoaaBareneM. LlenocTHoro npeacraBiaeHus o
B3aMMOCBS35X, KOMIIOHEHTAxX AUCLHUIUIMHBI Y CTyJI€HTa HET.



1.2 KoHTpo/ibHbIE 32JaHUSI U HHbIE€ MATEPHAJIBI, HCIIOJIb3YyeMble B MPoIecce TeKyIe
arrecTaluu

3anamm JIUISl CAMOCTOSITEIbHOM paﬁoTbl

3aaava 1. Ha naockocmu napasmempos o, 3 cucmesnt

F=1— 2y +ar(x®+ ),

. . 1.50
U=1r—y+PBry—uz*+y7), (159)

nocmpoums obaacmn, dax xKomopoil peaausyemen Gugypxauur Awdporoea-
Xongha.

Bagaua 2. Onpedeaums NOAOHCUMEALHME FHANCHUA NAPAMEMPOE CUCTREMN
Jopenua

r=o0ly—1zx),

y=rr—y-—zz, (1.60)
= -bz+ 12y,

npu xomopwx npoucrodum Gudypxayus Andponosa-Xonga.

2 =m2 + (dny2] +dp23)z,

(1.65)
2 = Yz + (dy 2? + 42223)32-

rae v; = (Ajay, by), d = (Fs(ay, a,ax) + Fy(ag,ay,ax) + Fs(ag, ag,a;),b;),
d;; = (Fslaj,a;,a4),b)), .k = 1,2, j # k. Orserum, wro dynxkumn 2;(7) »
JIAHHOM CJIVHAE BEeIIeCTBEHHBIC,

Bagaua 3. Buwdeaume KAace MHENYACEWT KEAIPAMUNHBE HeAUNElHocmell

Fa(zx,r), das xomopur nopaarvran dopasa sadavu (1.1), ¢ nyreavin cobemeen-
Hbt qucaom xpamuocmu deéa, usmeem eud (1.65)

3anavua 4. B npednoaoncenuu, wmo Fy(x,xr) # 0, 6wnoanume 6 (1.1) sameny
r=¢e(z(7)ay + 22(T)as) + *2y(t, 7) + ..., T=c¢t. (1.66)

C nomowpo samenn (1.66) pewume caedpouue sadavu:

1. lMocmpotime wopmaarvmyw dopay 3adavu (1.1).

2. Hafldume cocmosnus pasHoGecus noayNennotl vopamaasnodll dopan u uc-
caedyiime ur Ha Yemotusocmy.



3anaua 5. B npednoaoxcenuu, wno Fo(r,x) # 0, eunoanume 6 (1.1) sameny
r = e(21(7)ay + 22(1)e* as + 5a(T)e ™ay) + 1y (t, ) +..., T=¢ct. (1.71)

C' novowrro zamenw (1.71) pewume credypoutue 3adavu:

1. [ocmpoiime nopmarvwywo dopamy 3adavu (1.1).

2. Hatldume cocmoanus pacHOGECUR NOAYNEHHOT HOpMmaabHotl dopant u uc-
caedyiime ur ma yemoivueocmas.

& = & + kiE1&a cos(¥ + &) + (b€} + batd)&y,
€2 = ya€a + kabaky cos(¥ — 82) + (bu&i + bb3)6o, (1.99)
'l.';‘l =0 - 2"1{2 sin(v + (51) — ko&s sin(c" — 62) + lelz + CQ{%

3azaua 6. Halimu cocmoanun paenoeecus cucmemn (1.99) u uccaedosamy wur
Ha yemotivusocmao,

Bagaua 7. [Mpu Purxcuposannur IHAMEHUAT NAPAMETIPOE YWUCAEHHO NOCTPO-
ume yemoiivuene mpaexmopuu cucmess (1.99).

Banaua 8. Haywumn wucienunmu memodasmi umenenus ¢aioeo20 nopmpema

cucmemnt (1.99) npu uasmenenuu 00noz0 u3 ee napamempos u GURCUPOGAHHT
OCTNAABLHDBLL.

’ =

2, = a2y + B3 29, .

o 1.106
2-3 = (a2 + 3237 ( )

3nec ay = (Ajay.by), ay = (Ajaa.by), By = (Fal@y.az) + Fylas. @), by),

B = (on(al.al). b'.')-

3agaua 9. Haywums xavecmeennoe noscedenue cucmems (1.106) npu pasauv-
HOT FHOMEHUAT 6TO0AUNT NAPAMETNPOE.

Bagaua 10. [Tocmpoumn caedypouiee no NOPAIKY Mar0CU NPUOAUNCEHUE HOP-
smaavhotl dopant (1.106).

T _A\
Bagaua 11. [Joxascume, wmo xopru xeazummozovaena \ + —€7 " aexcam 6

K3
AE60T KOMNAEKCHOU NOAYNAOCKOCTNU 30 UCKANNERUEM 0OHOT napu Ti—.

2

Kputepun onieHKH pe3y1bTaTOB CaAMOCTOSITEIbHO padoThl

Onucanue npoueaypbl BHICTABJICHUS OLEHKHU

OneHka «0TJIMYHO» (KOMIeTeHIHs ¢(hpopMHUPOBaHAa HA BICOKOM YPOBHE):
- Bce 3amanus pemeHsl BEpHO,

- Pemrenue u310:XeHO JOCTATOYHO IIOJIHO U YETKO.
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- laHbI IpaBUIBHBIE POPMYIUPOBKH, TOYHBIC OTIPENICIICHUS, TOHSTHS TEPMHHOB.
OueHka «xopomo» (KoMmnereHuusi copMHPOBAHA HA NPOJABUHYTOM YPOBHE):

= Bce 3aganus pelieHsl BEpHO,

= Ho, pemenue n3noxeHo HEAOCTATOYHO MOTHO U 4€TKO (He MeHee 70 % oT moaHoro)

= Ilpu uznoxxeHuu ObUK JONYIIEHBI 1-2 HeCyIecTBEHHBIC OIUOKH;

b I[aHH IMPpaBUJIbHBIC q)OpMyJII/IPOBKI/I, TOYHBIC OIMPCACIICHUS, IOHATHUA TCPMUHOB.
OI.[GHKa «YAOBJIETBOPUTETBHO» (KOMHeTeHIII/Iﬂ C(l)OpMI/IPOBaHa Ha NMoporosom ypOBHe):

Bosnee noioBUHbI 3aJaHUI pELICHBI BEPHO,

*  Pemenue n3noxkeHo HepocTaToyHO MoyHO U 4éTko (He MeHee 70 % OT MOJHOrO), MpH
M3JI0)KEHUH HEKOTOPBIX 3aJaHuil JomymieHa 1 cymecTBeHHast omnOKa, MPUBOIAIIAS K
HEBEPHOMY OTBETY.

- CTyI[eHT 3HAaCT U IMMOHUMACT OCHOBHBIC ITOJIOKCHUSA I[aHHOfI TEMbI, HO OOITYyCKacT
HETOYHOCTHU B (DOPMYIUPOBKU MOHATHUH.
OueHKa «HeyA10BJIEeTBOPUTEILHO» (KOMIIeTeHI sl He cGopMHUpPOBaHa):
= bonee nonoBuHEI 3a1aHU pellIeHbI HEBEPHO,
*  Pemenne usznoxxeHo HenoidHO u HEYETKO (MeHee 50 % OT MONHOTO), MPU U3IOKECHUU
MHOI'uX 3ajJa4 ObLIH AONYIICHBI CYIICCTBCHHBIC OHII/I6KI/I, npuBoJAdIIasd K HCBCPHOMY
OTBETY.

TunoBblie HHIAUBUAYAJBHBIC 3a/ITaHUA

IIpumepHbIie TeMbI pedepaToB:

1. OGbeM ra3oBoro my3slpsi, 00pa30BaBILIETOCs B pe3yIbTaTe IIIyOMHHOTO M0IBOAHOTO
B3pBIBa, KOJIEOIETCS C IEPUOIOM, IPOTIOPIHUOHATBHBIM 3 |1 F . 31ech p — naBieHue, | —
IUTOTHOCTH BOJIBI, E — monHast sueprust B3pbiBa. Haiiti i 1 o

2. Kax cuna, neiictByromast Ha chepy, IBHKYIIYIOCS B )KHUIKOCTH 3aBHCUT OT pajinyca
cepsl I', CKOPOCTH JBIKEHHS V U BA3KocTH |1? Pa3sMepHOCTh BA3KOCTH — KI.M'.cex’.

3. CymiecTByeT HEKOTOpasi HOBEPXHOCTh, HAXOSICh HA KOTOPOW YacTHIA B
IPaBUTALMOHHOM I10JIE€ COBEpILIAET KOJIeOaHUs C IEPHOIOM, HE 3aBUCSAIIUM OT aMIUIUTYIbI.
Haiitu ypaBHeHHE 3TOM MOBEPXHOCTH rae S — JUINHA ITYyTH, Ha KOTOPOM IIEpEMENAETCS
4acTHLIA, Y — KOOpJAMHATA YaCTHUIIBI TI0 BEPTUKAIIH.

4. T'py3uK Macchl M Ha MPYKUHKE C )KECTKOCTBIO K coBepIiaeT KoineOaHus B AU IKOCTH.
Hackonbko Benuk qoikeH ObITh KOG (UIIMEHT BI3KOTO TPEHUS = YTOOBI TPY3UK 0e3
KoJieOaHU ABUTAJICS K TIOJI0)KEHUIO PaBHOBECHs?

5. JlonmycTuM, 4TO BCE MPOCTPAHCTBEHHBIE MaciiTaObl B COHEUHOM cucteme
M3MEHWINCH B 1 pa3. HacKkoIbKo Mpu 3TOM U3MEHSATCS BpeMEHHbIE MAaCIITa0b1?

6. MO>XHO 1T IOKUHYTH Tipeienbl COTHEYHON CHCTEMBI, €CITH MEXKITTIAHETHBIA KOpadih
JBUXKETCS CO CKOPOCTBIO PEAKTUBHOTO camoseTa’?

7. lpocTeiiimm ypaBHEHHEM, ONMCHIBAIOIINM HEINHEHHBIC KONCOAHNS SBIACTCS
ypaBHenue [ropdunara x + w2x + pux3 =0. Cauras, yto 1< 0, BRISICHAT, KAKOB MTEPUO.T
MasbIX Kojebanui. [1pyu kakoM 3HaYeHUH SHEPTUU MEPUOJT CTPEMUTHCS K OECKOHEUHOCTH?

8. Kak npoucxosit KoneOaHus B CHCTEME, T/I¢ BO3BPALIAOLIas CUIIa YObIBACT CO
BpeMeHeM, X + x/t2 =07

9. Kak nponcxost KoiebaHus B CHeTEME, TJIe ¥ BO3BpAIIAroNas cruia, U KOdPPHUIHMESHT
BSI3KOT'O TPEHUS YOBIBAET CO BpEMEHEM, X + X +X =07

t
10. Kakoii mopkHa OBITH CHIIA, ICHCTBYIOIIAS HA MAaTEPHAIBHYIO TOUKY, YTOOBI
YHCIIeHHOE pereHne AudQepeHInanbHbIX ypaBHEHUH, TOTyYeHHOE ¢ TIOMOILBIO METO/AA
Ditnepa, coBOajio ¢ TOYHbIM?
11. Cuywmrasg, uro I manblii mapameTp B ypaBHeHHH o duHra, BEISICHUTh, KaK 3aBUCST

MaJible KOJIeOaHHs OT ATOTO ITapaMeTpa.
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12. TlpencraBum, uTo 3eMHOM IIap — TBEPJIOE TEJIO C TIOCTOSHHOMN MJIOTHOCTHIO
JlommycTum, 4TO B HEM CJIEIAHO OTBEPCTHE, MIPOXOIAIee yepe3 eHTp. B 310 oTBepcTre OpolieH
KamMeHb. UTo OyeT MpoucxoauTh naiee?

13. PaccMOTpUM JBIOKEHHE YaCTHUIIBI B IIEHTPAIBHOM MoJIe ¢ moteHmuaniom U(r) = i
B kakoM ciyuae yacTtuiia, IBUTarONIasICs B TAKOM I10JI€, MOXKET YIacTh HA LEHTP?

14. JToxaszars, 4T0 IPH ABMKEHHHU B IEHTPAILHOM Tosie [ =i /' BeauunHa

M|+ coxpansiercs. (Hammomuum, uro M1 =nifrv )

15. Muorue nemorpadst CUMTAIOT, YTO ypaBHeHHe ManbTyca
x =ax (a)
CIEAYET 3aMEHUTh IPYroi MOJIEIbIO, JIyYlIE COTJIaCYIOLIEHCs ¢ KPUBOM poCTa
HapoaoHaceseHus 3a nociaeaaue 100 Toicsy et
x = ax'*®, (b)
KaxkoBo Bame muenue 06 3toit monenu? KakoBa ee o6nacth npuMeHeHus? B uem
Ka4yecTBeHHOE oTiinuue monenu (a) u (b)?
16. B peakTope Hauanach IenHas peakiysi, B X01¢ KOTOPOH CKOPOCTh M3MECHECHHS

.

KOHIIEHTPAIIMK BEIECTBA N U3MEHSETCS 10 3aKoHy 011, [h =12 =1 | B HayanbHbIi MOMEHT
3TOrO BELIECTBA B peakTope HeT. C TeUeHUEM BPEMEHU BEIIECTBO BBOJUTCS B PEAKTOP MO
3aKoHy | . OUEeHUTh BpeMs, uepe3 KOTOPOe PeaKilus 3aKOHUUTCS, JTUOO0 MPOCTEHIIIast MOJIETb,
ONMCHIBAIOLIAsl U3BMEHEHHE KOHIIEHTPALIMH, TOJIBKO OJHOrO BEIIECTBA CTAHET HENIPUEMIIEMOIT?

17. Dkonoru MoCTPOUIIN MOJIEIb, OMIPEACIIAIONIYI0O U3MEHEHUE YUCICHHOCTH
MOMYJISILIMK, KOTOpasi OMMCHIBAETCS] yPaBHEHUEM ,

x =F(x)

PaBHOBECHAs YHCIIEHHOCT TOMYIAIUU ONpeeNseTcs 0coboil TOUKOoi 3TOro ypaBHeHus x . B
CHIIy CHEIMAJIbHBIX IPUYUH OKa3bIBaeTcs, 4To OF (x*)/0x = 0. YCTONYMBO JIM 3TO MOJIOKEHUE
paBHOBecHs? UTo OyaeT MPOUCXOAUTh, KOT/Ia YHCIEHHOCTh TIOMYISIUM X Oy1eT Ou3Ka K X ?

18. YpormieHHON MaTeMaTHYECKON MOJICITbI0 HEKOTOPOH XUMUYIECKOU PEaKITuu
SBJIAETCS ypaBHEHUE

&= (X-a)(x-b)(X-c)(x-d)x-e),
=..0<a<b<c<d<e.
Kak Oyzner Bectn ceds KoHIeHTpanust !/ | Ha OOJBIINX XapaKTEPHBIX BpEMEHAX MPH

pa3NUYHbIX 3HAYEHUAX * ?
19. lonycTum, MBI peraeMm 3aaqy
n=nf >1,n0)=n
C TOMOIIBIO METOAA DiJiepa ¢ arom no BpeMenu | . byJer nu noiaydeHHOe YUCICHHOE
pelleHNEe COTJIACOBBIBATHCS C PEIIEHUEM UCXOAHOro U depeHnansHoro ypaBHenus? byyr
JIM COBIAJaTh UX Ka4YeCTBEHHbIE 0COOEHHOCTH?

20. CxopocCTh TasiHUSI CHEXKa, BHECEHHOTO B ITOMEIIEHHE, IPOIOPIIMOHAIbHA TIONIAAN
ero moBepxHocTH S. [TycTh OJMH CHEKOK, UMEIOMNH (GopMy mIapa, B 1Ba paza 0oJIbIIe 1Mo
o0beMy, yeM BTopoid. Kakast yacTh mepBoro CHeXxKa OCTaHEeTCsl, KOT1a MepBbIi pacTaeT
noJiHocThi0? PaccMoTpute Takxke Oosiee 00IIyI0 MO/IENb, B KOTOPOM CKOPOCTh TassHUS
IIPEIOJIaraeTcsl NponopuroHanbHoN v . [Ipu kaknx mokasaresnsx a IpoLecC TasHUS CHEXKA
3aHUMAET KOHEYHOE BpeMsl?

21. B HauanbpHBI MOMEHT BpeMeHH pakeTsl 4, B, C HaXoAaTCs B BEPIIMHAX
PaBHOCTOPOHHETO TPEYroJbHKUKA. B TeueHne Bcero BpeMeHu pakeTra A ABUKETCS K pakeTe B,
pakera B k pakere C, pakera C k pakere A. HaliTu 3aKOH ABM)KEHHUS BCEX PAKET, CUNTAs UX
CKOpPOCTH MOCTOSTHHBIMH.

22. YTo MpOUCXOIUT C UTEpPALIHSIMUA OTOOPasKEHHS . mpu | >4?

CyIecTBYIOT JIM TaKH€ HayaJlbHbIE TOYKH X, TIpu KoTopeix 0 £ + £ 1 mpu Bcex N?
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23. [1ycTh U3BECTHO OHOMEPHOE OTOOpakeHHE U K-i UIeH MMOCe10BaTeIbHOCTH

MosxHO 11 OIIPCACIINTD I10 OTUM JAHHBIM * . b U T.AO. Bcerz[a JIM 3TO BO3MOKHO? HY)KHa JIn

JUISL 3TOTO Kakasi-In0o JOMoNHUTEeNbHAs uHpopmanus?

24. Kakue MaTeMaTHYECKUEe MOJICIH C JUCKPETHBIM BPEMEHEM MOTYT OBITh IPETIOKECHBI
JUISL CUCTEM THIIa "XUIIHUK - )kepTBa', "mapa3uT - X035MH" 1J1s1 OMMCaHUs TMHAMUKHU JIBYX
BUJIOB, KOHKYPUPYIOIIMX 32 00111e pecypchl?

25. Haiitu npubimikenHoe perenne ypaBuenus deiirendayma, caurasi, 9o B g(X)
BXOJUT TOJIBKO MOCTOSIHHAS U KBaJAPATUYHBIN YJICH.

26. Yemy paBHa miomniaap octpoa Koxa?

27. Yemy paBHa xaycnop¢oBa pasmepHOCTs OeperoBoii muaun octpoBa Koxa?

28. Uto sBasieTcst 001Iel YepTol HeJTMHEHHBIX SBJICHHM, TPH MaTEMaTHYECKOM
OIMCaHUU KOTOPBIX UCIIOJIB3YIOT MOJIEIH, TOPOXKIAIoIIHe (hpaKTaIbI?

29. Ilpennoxxkure cumBosnyeckoe onucanue kpupoit [leano. Kakoe nHanbosnblinee yucio
pa3 9Ta KpuBasi MOKET MPOXOAUTH Yepe3 OAHY TOUKY KBajpara?

30. MOXHO 11 JeCATh TOPOJAOB COCTUHUTH MEKIY CO00I HelepeceKarouMMICs
JOPOTaMH TaK, YTOOBI U3 KAXJAO0T0 rOpojia BEIXOAWIO MSATh JOPOT, BXOASIIMX B MATH IPYTUX
ropojioB?

31. B 6eckoHEYHOH ENOYKe HEPBHBIX KJIETOK KaXKIas KIIETKA MOYKET HAXOUThCS B
cocrostHUM "mokos" win "Bo30yxnenus". "Bo30yxkaeHHas" B MOMEHT t KJieTKa mochuIaeT
CUTHaJI, KOTOPbI B MOMEHT t + 1 noxoauT 10 cocennux kinerok. Kinerka Bo30yx1aeTcst B TOM U
TOJIBKO B TOM cJly4ae, eciIH K Heil MPUXOAUT CUTHAJ OT OJJHOM U3 cocenHux kieTok. (Eciu
CUTHAJIBI IPUXOJIAT C JIBYX CTOPOH, TO KJIETKa He BO30yxaaercs.) [1ycTh B Ha9aaIbHBI MOMCHT
BpeMeHH BO30y:kIeHa o/Ha Ki1eTka. CKOJIBKO KIETOK OyaeT Bo30yk1eHo uepes t ceKsz[‘7

32. B tpaneruu AHCD ¢ ocuoBanueMm AB = a u CD = b nmpoBenen otpe3ok * /1,
COEMHSAIOIIMI cepenHbl quaronaneii. B tpanenun -\ 11 (.17 nposenen orpe3ok,
COEIMHSIOLIMI CEepeIHbl AuaroHaieil u 1.11. Yto Bel MoxkeTe cka3aTh O MOCIeI0BATENbHOCTH
mtaH orpeskos { 4 B }?

33. Kpagparnblii Tpexwien | |v/=uv" + 5y + ¢ Takos, 4ro ypaBHeHue | v =Y me
HMMeeT BeIlleCTBEHHBIX KopHel. Jlokaszarh, 4to ypaBHeHue | '/ v ! =\ taxxke He uMeeT
BEIIECTBEHHBIX KOPHEIA.

34. OauH 13 TpPOCTEUIINX MHOTOKJIETOYHBIX OPIraHU3MOB — BOAOPOCIH "BOJIBBOKC"
MPEACTABIISIET CO00M ChepruIecKyr0 000I0UKY, CIIOKEHHYIO U3 MSITHYTOJbHBIX, IIECTUYTOIbHBIX
Y CEMUYTOJIBHBIX KJIETOK. B KaX/10i BepIIMHE 3TOro Tena cXoaaTces 3 KiaeTku. buonoru
3aMETHJIH, YTO MATHYTOJIbHBIX KJICTOK pOBHO Ha 12 Goubliie, yeM ceMuyronbHbIX. [Touemy?

35. Hacenenue myHkThl . /. ! pacmonioKeHbI B BepIIMHAX KBajpaTta. MOXHO 1
MMOCTPOUTH CUCTEMY JOPOT, IO KOTOPOU M3 KAKJOT0 HACEICHHOTO MyHKTa MOKHO OBLIO ObI
MOTIACTh B KAXK/IbIH, 00IIIast JIIMHA KOTOPO MEHBIIIE CYMMBI JJIMH JUaroHajei kpaapara’?

36. [TmaneTa BpamaeTcst BOKPYT 3BE3/IbI 110 KPYTOBOH OPOUTE C YIIIOBOW CKOPOCTHIO WY .
[Inanera Bpaimaercst BOKpYT CBOEH OCH CO CKOPOCTBIO Y4 .. BOKpYT IuIaHeThl IO KpyroBOu
opOuTEe BpallaeTcs COyTHUK C YTIIOBOM CKOPOCTHIO % . B MOMEHT BpeMeH: ' —! B JTaHHOM

MeCTe TIJIaHEThI MPOM30IIIO 3aTMEHHE 3BE3/1bl CITYTHUKOM TutaHeThl. Kora 3aTmenune
MPOU30MUIET B CIICYIOIINH pa3?

37. MopenbHas CUCTeMa, OMHCHIBAIONIAS HAYAIBHYIO CTAIUIO LIETTHON peakiuy HMEeT
BU/]T , ,
u =ubl ol v =ub2vr2, uld =u , vil =y,

B03MOXXHBI 11 Takue peKUMBL, Koraa i 1 v I const mpu f o 1 ?

38. Jloka3atp, 4TO y JII0OOTO BBITYKIIOTO MHOTOTPAaHHHUKA HAWYTCS IBE TPAHH C
OANHAKOBBIM HHUCJIIOM FpaHeﬁ.
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KpurepusiMmu omneHku pedepara sBISIOTCS: HOBH3HAa TEKCTa, OOOCHOBAaHHOCTH BBIOOpa
HMCTOYHUKOB JINTEPATYPHI, CTENIEHb PACKPBITHSI CYIIIHOCTH BOIIPOCA, COOIIFOICHUST TPeOOBaHMIA K
0(pOpMIICHHIO.

OleHKa «OTJAMYHO» (KOMIIEeTeHIHsI C(POPMUPOBAHA HA BHICOKOM YPOBHE): BBHIIIOJHEHBI BCE
TpeOoBaHUS K HamucaHuio pedepara: o6o3HaueHa mMpobiemMa U 00OCHOBaHA €€ aKTyallbHOCTD,
CHIeJIaH aHAIIM3 PAa3JIMYHBIX TOYEK 3PCHUS HA PAaCCMATPUBAEMYIO MPOOJIEMY U JIOTHYHO H3JIOKEHA
COOCTBEHHAsT MO3MIHMS; CHOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPBITA MOJHOCTHIO, BBIICPKAH
00beM; coOTroICHBI TPEOOBAHMS K BHEIIHEMY O(OPMIICHHUIO.

OreHKa «XOpoIIo» (KOMIeTeHIHusi ¢(hOPpMHPOBAHA HA NMPOJABHHYTOM YPOBHE). OCHOBHBIC
TpeOOBaHUs K pedepaTy BBIIOIHEHBI, HO ITPH 3TOM JIONYIICHBI HEIOUEThl. B 4acTHOCTH, UMEIOTCS
HETOYHOCTH B U3JIOKEHUU MaTepuana; OTCYTCTBYET JIOTHYECKasl IOCIeI0BaTeILHOCTh B
CYXJICHUSIX; HE BBIICP)KaH 00beM pedepara; HMEIOTCS YIYIICHHUS B OOPMIICHHU.

O1eHKa «yJTOBJIETBOPHUTEILHO» (KOMIETeHIHs1 c(POPMHPOBAHA HA TOPOTrOBOM YPOBHE):
HUMEIOTCSI CYIIECTBEHHBIC OTCTYIUICHHS OT TpeOoBaHMiA K pedepupoBaHuio. B yacTHOCTH: Tema
OCBEIICHA JIMIIb YaCTHYHO, JOMYIICHBI (DakTHUYecKHe OMHOKM B COACpKaHUU pedepara;
OTCYTCTBYIOT BBIBOJIBI.

OreHka «HeyT0BJIeTBOPUTEIbHO» (KoMIeTeHIUs He copmMupoBaHa): TeMa pedepara He
packphiTa, OOHAPYKMBACTCS CYIIECTBEHHOE HETOHUMAaHHUE MPOOJIEMbI HITH pedepaT He
MIPEJICTaBIICH BOBCE.

TunoBoii BApUAHT KOHTPOJILHON PadoThI
Ha xoHTponbHOi paboTe ¢ acnupanTaM IpeiaraeTcs caeayouie TUIIOBbIEC 3aJaHus:
1. Haiitn dyHkuuto I'prsa KpaeBoii 3aa4u
u +2u +u=f(x), u@)=u@)=0.
2. OmpenenuTth COOCTBEHHBIC ()YHKITUU ¥ COOCTBEHHBIC 3HAUYCHUS CIICYIOIIET0 HHTETPATBHOTO
YpaBHEHHUS:

Vi) (‘)w e U NP3 AN

3. Haiitu coGcTBeHHBIE GYHKIIMU M COOCTBEHHbIE 3HAUECHUS
ve=| v =0, +q0;=0,v4/)=0

4. Pemmuth MCTOAOM pPa3aCICHUS TICPEMCHHBIX !

N o
| 9§l ='% acven 130

L 0 |

l

|ﬂ-",~,,|___1"' D,t) =0, u(x,0)=1+cos3
I x ik

5. Haitru ¢pynkuuto I'puna kpaeBoi 3aaun
u +tu=f(x), u@)=u@)+u @)=0.

6. Omnpenenuts coOCTBEHHBIE PYHKIUM U COOCTBEHHBIE 3HAYEHUSI CIIETYIOIIEr0 HHTETPAIbHOIO
YpaBHEHUS:

Vo [ ('." i

7. Haiitu coGcTBeHHBIE (YHKIIMU M COOCTBEHHbIE 3HAUCHUS

v+ | 101 i
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8. PemuTh MeTOIOM pazencHust IEPEeMEHHBIX

;'ﬂu_,ﬂln’:)‘:.\(p. ::)O‘

e

ﬂ“ ,.)Zﬂ“lp,:lzo_ u(x,0) =1+cosbx
[ﬂ\ T

9. Haiitn ob1uee pewieHne 1 OCTPOUTD IPapUK HUHTErPAIBLHON KPUBOH, COOTBETCTBYIOLIEH

Ha4yaJIbHBIM YCJIOBHUSIM X = X (x-2)(x+ 1) x0Xx 1
Haiitu oGmmee pemenue | V- d)dy - (2x - v+ 5)dv =0

10.

11.
12.
13.

Haiitu oOmiee pemenne  \woor =+ vain v =1,

HaiiTu oOimee permenne v VO v = v =0,

Haiitu o0miee pemenne (1 + (v + 1 opvay = v =0

14. Haiitu o01uee petenne V' +2v+=v =¢  +

15.

16.

17.

18.
19.

20.

21.

22.

23.

Haiitu o0miee pemenue .0 =1 =1 +¢

Haiitu o6iee pemeHue cucteMsl X' =AX, eciid -\ 1)

xi)

2 1 10
Haiitu o0wiee pelienne cucreMsl X =Ax, ecinu A =1 0 1 H
) ) :
2 1,
Haiitu o6mee pemenne V''+2v=17v =¢  (l+sindy);
Haiitu o0miee pemenue @ +20 =« + &
. R fx- +
Haiitu oGmiee pemenue &= Vv =
- A\
&2 -1 00
Haiitu o6mee pemenue cucreMsl X’ =Ax, ecim A =11 01
‘) ) ) *
B- "= 2p
2 0o
Haiitu o6liee pemenne cucreMsl X’=Ax, ecnn A =51 2 07
y 5 1
- " %

o
[TocTpouTh MaTpUUHYIO 3KCIIOHEHTY MaTPHULIBIL: { 1

24. HaiiTn Bce TIOJIO)KEHUS paBHOBECHS M MCCIIEIOBATh X HA YCTOHYMBOCTD

25.

26.
27.

o | | 2
[Tpu kakux 3HadeHusX a u b ycroiiuus muorowten | " +al +| +| +).
_x | o . ®lq
HaiiTu o01iee perieHre CUCTEMBL: & Eﬂ X+E 3
' ,::_.' ‘D
Haiitu metogom manoro napaMeTpa JIBa-TPU 4WIEHA Pa3JI0KEHUs

C-ox = In(l+v) =l | =

Kputepun oneHkn pe3yJibTaTOB KOHTPOJIbHOI padoThl

«Otananoy (5 6anoB) (kommeTeHius chOpMHUPOBaHA HA BLICOKOM YPOBHE)
— CTaBHUTCSA 32 pabOTY, BHIOJHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K U HEJ0YETOB.

«Xopormio» (4 6aa) (koMmreTeHIus copMrupoBaHa Ha IPOJIBUHYTOM
YPOBHE) — CTaBHUTCSA 32 PabOTY, BHIOJHEHHYIO MOJTHOCTHIO, HO TIPH HATTHYUHU
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B Hell He 0oJiee OJHOM OIMMOKY U OJJTHOTO HEJ0YeTa, WM He Oosee Tpex
HET0YETOB.

+ «Y moBIeTBOPUTENBbHO» (3 Oana) (KoMreTeHus chopMUpOBaHa Ha
TIOPOTOBOM YPOBHE) — CTABUTCS 3a pabOTy, €CITH 00YJArOIIUNCS TPABIILHO
BBIMOJIHII He MeHee 2/3 Bcell paboThI. «

+  HeynosnerBoputenpHoy» (0 6aiutoB) (KOMIETSHITNSA HE CHOPMHUPOBAHA) —
CTaBUTCS 3a pabOTy, €CIIH YUCIIO OUTMOOK U HETOUETOB MPEBBICHIIO HOPMY
TS OLICHKH «3» WJIM MPABUIIBHO BBITIOJHEHO MeHee 2/3 Beelt paboThl.

Tect

3aganue 1. Haiitn pynkuuro ['puna kpaeBoii 3amauu s et \ O
BapuaHThI 0OTBETOB:
A) dynxnus ['puHa He cymecTByeT

| 1y 4] N

B) (i)

[ Wy 1) t
‘!(\'— Dy, 0F v F 5,

B) G(x,5)
) ) slx- ) s <Xt

3anganme 2. [Ipu kakux 3HaYeHUIX au b YCTOMYUB MHOTOWIEH I "+al 1+ +h
BapuaHThI 0OTBETOB:

A) b

B) (1 < ha '

B)( <ha <a-1

B8

3ananmue 3. [TocTpouTh MaTPUUYHYIO SKCIIOHEHTY MaTPHUIIBL: 1 !

BapuaHTel 0TBETOB:
be P i ‘ =t
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3ananme 6. Yxaxure ypasnenns,
PCLICHHA KOTOPAIX MOKHO HailTH ¢
NOMOUIBIO MCTO/IA BAPHALMH NIPOH3I-
BOJIBHBIX NOCTONHHLIX.

Bapuaursi orseros:
(YKQAKHTC HC MCHCC JIBYX OTBCTOB)
M) Y -4y +3y=€";

B) ¥ =9y +20y = ¥’ cosx:
B>)2y'—_v+l=0;

r) y+y=0.

3ananne 7 OywnameHTannHas
CHCTCMA PCIICHHI YPARHCHHS
Y44y 420y =0 wveer sua ...

Bapuanrui orseron:
o)y, =cosdy, vy =sindx;

-
B) ."l =( J. .‘.: =c21;
-2X o
B)Yi =€~ cosdx, y;=e " sindx;

- ‘-:1 » —
PR =e » Y2 =1

3ananue 8 lavo nddepenumans- | Ykaxure orsersi:
HOC YPABHCHHE TPECTLEIO NOPRIKA A=
Y+ vy =2y'=0. A, =
KOpHAMH €10 XapaKTepHCTHHECKOrO 1. -
YPABHCHHA SBANIOTCS ... ¢
Zananme 9. Veaxure s wactioro | Bapuanrst orseros:
PEIICHIA HEOHOPOIHOTO Anddepen- g y= (Ax+B)x:
HHATLHOIO YPaBHCHUR ¥ +6y =5x. 2
B) y=(Ax+B)e *
B) y=Ax+ B,
bib dadic
3aganue 10. Haiitu oOmiee permenne & ¢ — L Y
Jay A
A) v, =Ce +0C 2 3 2\:.
B) y, =Ce " +Ce', vy, =- 2\.4'.,\",
B)y, =Ce ' +C.e", y, =2x.
3anannell Conocrassre xasio- | Bapuanrst orseros:
My AnddepeHunaiLHOMy ypastc- PAIACACHNHC NCPEMCHHBIX, JATCM ~
HHIO COOTBETCTRYIOMMI criocob Alcmcmupouunc:

peIICHNS:
s " 2 -,
) yx=x"=-y"=0;

2) Y= +e* +2;
3) sin’xy =1;

4) y=3"y+x".

b)noacranonxa %3l(x);

B)noactanoska y = ulx)vlx):
[)TOCICAORATEALHOC HHTCTPHPORIRHNC.
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Jasanmne 12YacrHoe pewcune

| Bapuanvrst orsevos:

HCHANOrO AndPepeHmAILHONO
yPaBHCINA A)\ , = XACOS x| By, = Acosbx+ Bsin6x ;
v =12y 4+ 36y =24c08 1
B)\_ tACos x ; r)\, Acosbx+ Bsin x
HMCCT B
IIpaBuwibHbBIE OTBETHI
! Bapuanr oTBera ol Bapuant o Bapuant
o o | oTBera o | OoTBeTa
o =3 =4
=% 2 =%
E = =
S =3 O
/a [~} =2
1 A 6 A, b 11 1b
2r
3A
4B
2 B 7 B 12 r
3 A 8 A1
=-2,
A2 =0,
Az =1.
4 . 9 A
HO { =
= o+ In2 0s 2
x4 I
5 | | { "y [ ( [ | 1l v 4 10 B
\ (e g t( (o8 [+ 1"
& | Ul X Al

Kpurtepuu oueHnBaHus TecTa

Kaxxp1it mpaBuIbHBIN OTBET OIleHUBaeTCs B 1 Oaiw.

HaGpanHoe koianuecTBo 0anios

12-11 cootBeTcTBYET (POPMUPOBAHUIO MPOBEPSIEMOI KOMIIETCHIIMU Ha BRICOKOM YPOBHE (OIIEHKA

COTIIMYHOY),

10-9 6am10B — Ha IPOJABHHYTOM YPOBHE (OIIEHKA «XOPOIII0Y),
8-6 6a/m10B — Ha MOPOrOBOM YpOBHE (OLIEHKA «yIOBJIETBOPUTEIHHOY),,

MeHee 6 0aJUTOB — HIYKE IIOPOTOBOTO YPOBHSI (OIICHKA «HEY/IOBICTBOPHTEIHLHOY).

18




IMpuioxenne Ne 2 k padoyeii nporpaMmme JUCHUTITHHBI
«HeuHeliHAsA TMHAMHUKA M CHHEPTeTUKA)
MeTtoauyeckue yKkazaHus AJisl ACHUPAHTOB 110 OCBOCHUIO TMCIHIJIUHBI

MeTozmqecmle YKazaHusd Jist aCMIUPAHTOB 10 0CBOCHHIO THCHUIIIMHBI

OcHoBHOI (hopMO¥i U3T0KEHHUST Y4eOHOT0 MaTepHaia o gucuuiuinae «Hennneinas
JIMHAMHKA U CHHEPTETHKa» SBJISIOTCS JICKIIUHU, TPUYEM B JOCTATOYHO OOJIBIIOM 00BeMe. DTO
CBA3aHO C TCEM, YTO B OCHOBC 9TOH JUCHUITIINHBI JICKUT q)YHHaMeHTaHBHBIﬁ MaTeMaTUYeCKHi
armmapar, ¢ IOMOIIBI0 KOTOPOTO PELIAIOTCS JOBOJIBHO CIOXKHBIE M IpoMo3ikue 3a1aun. [1o
OOJIBIIMHCTBY TEM MPETYCMOTPEHBI IPAKTUUECKUE 3aHATHS, HA KOTOPBIX MTPOUCXOIUT
3aKperUIeHue JEKIMOHHOTO MaTepHrajia MyTeM IPUMEHEHHS €r0 K KOHKPETHBIM 3a/1a4aM U
0TpabOTKAa MPAKTHICCKUX HABBIKOB.

Jns yCTIenmHoro OCBOSHHS AUCHUIIMHBI OYSHb BKHO PEIICHHE TOCTATOYHO OOJIBIIOTO
KOJIMYCCTBA 3a/1a4, KaK B ayAUTOPUH, TAK U CaAMOCTOATCIIbHO B KAQ4YC€CTBC JOMAIITHUX 3aI[aHI/II>'I.
[Tpumeps! pemienns 3a1a4 pa3oUparoTCs Ha JIEKIUAX U MPAKTHUECKUX 3aHATHSIX, IPU
HGO6XO[[I/IMOCTI/I 10 HauboIee TPYAHBIM TEMaM IPOBOAATCA JOIIOJIHHUTCIbHBIC KOHCYJIbTAllUHU.
OcHOBHas 1eNb PelIeHus 3a7a4 — [IOMOYb YCBOUTH (DyHIaMEHTAIbHBIC IIOHATUS U OCHOBBI
MaTe€MaTUiYCCKOTO MOACIINPOBAHUA. I[JI?I pelICHrA BCEX 3a1a4 HGO6XOZII/IMO 3HaTh U IIOHUMAaThb
JIEKIMOHHBIN MaTepuai. [loaTomy B mporecce u3y4eHus TUCIUIUINHBI PEKOMEHYeTC s
peryispHOe MOBTOPEHUE MPOIIEHHOT0 JIEKIIMOHHOTO MaTepraia. MaTepuai,
3aKOHCIIEKTHPOBAHHBIN Ha JIGKIUAX, HEOOXOIMMO JJOMa €IlIe pa3 NpopadaTeiBaTh U NpU
HEO0XOAMMOCTH JIOTIONHATH HH(OpMAIMe, TOTy4eHHONW Ha KOHCYIIBTAIUAX, TPAKTHIECKUX
3aHATHSAX WK U3 Y4eOHOH JIUTEepaTypBhl.

Bosnrwmoe BHMMaHme JOJIDKHO OLITH YACIJICHO BBITIOJIHCHUTO )IOMaIHHeﬁ pa6OTI)I. B kauecTBe
3aJJaHUI JJ11 CAMOCTOSITENIbHON pabOThI J0Ma acIMpaHTaM MPeJIaraloTcs 3a1a4u, aHaTOTHYHbIE
pa306paHHI>IM Ha JICKIUAX U MMPAKTHUYCCKUX 3aAHATUAX WA HCMHOT'O 0onee CJIOKHBIC, KOTOPBIC
SBJISIIOTCS pE3yJIbTaTOM O0OBEAMHEHHS] HECKOJIBKUX 0a30BBIX 3a]1ady.

Jl51s TpoBepKU 1 KOHTPOJISE YCBOEHHUS TEOPETHUECKOI0 MaTepraia, IpruoOpEeTEeHHbIX
MPAKTUYECKUX HABBIKOB pa0OTHI HA OCHOBE COBPEMEHHBIX METO/I0B U ITPUEMOB
MaTeMaTHUYeCKOIr0 MOJICIMPOBaHUS, B TEUEHHE 00yUYEHUS TPOBOISATCS MEPONIPUATHUS TEKYIEH
aTTeCTalllu B BUJI€ KOHTPOJIbHOM paboThI B 1-0M ceMecTpe U caMOCTOSATENBHBIX paboT B 000MX
ceMecTpax U3y4eHHs TUCHUIUIUHBL. Takke IpoBOAATCSA KOHCYIbTAlMK (ITPU HEOOXOIUMOCTH)
1o pa30opy 3aJaHui JJIl CAMOCTOSITETIbHON pabOThl, KOTOPBIE BBI3BAJIN 3aTPyTHEHHUS.

B HU3YUYCHUS JUCHUIIIIMHBI aCITUPAHTBI CAAOT 3a4CT. 3auveT BLICTABIISIETCS IO UTOTaM
TECTUPOBAHUS U KPAaTKOTO COOECE0BaHUS 110 €ro pe3ysbTaTaM.

YueOHO-MeTOANYeCKOe 00ecTIeYeHre CAMOCTOSITeIbHON PadoThl ACIIMPAHTOB 110
AUCHUILINHE

Jnist caMoCTOsTeNNbHON paboThl 0COOEHHO PEKOMEH IYETCSs HCII0NIb30BaTh YUEOHYIO INTEpaTypy.
Taxxe 11t mogdopa yueOHOU IUTEepaTypbl PEKOMEHYETCsl UCIIOb30BaTh IIUPOKUI CIIEKTP
HUHTEPHET-PECYPCOB:
1. DnexTpoHHO-0MOMMOTEYHAs cucTeMa «Y HUBepcUTeTcKast Onbnuoreka online»
(www.biblioclub.ru ) - snekrponnas 6udIHMOTEKA, OOCCIICUNBAIOIIas JOCTYI K HanOoJee
BOCTpEOOBAHHBIM MaTepUalaM-IIEPBOUCTOUYHUKAM, YUeOHON, HAYYHON U Xy/10°)KECTBEHHOMN
JUTEpaType BeAYIUX U3JaTeIbCTB (*perucTpanus B 2JIEKTPOHHON OUOIMOTEKe — TOJIBKO B CETH
yHuBepcutera. [locne perucrpanun pabora ¢ CHCTEMON BO3MOYKHA C JIFOOOM TOYKHU JOCTYIA B
Internet.).
2. Undpopmanmonnas cucrema "EauHoe OKHO JoCTyIa K 00pa3oBaTeIbHBIM pecypcam”
(http://window.edu.ru/library).
enwro cozmanms nHGOpMAIMOHHON cucTeMbl "EqnHoe OKHO ToCTyIa K 00pa3oBaTeIbHbIM
pecypcam" (MC "Enunoe okHo ") siBisieTcst oOecrieueHre CBOOOTHOTO OCTyIa K
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MHTETrpaJbHOMY KaTajory 00pa3oBaTeIbHBIX HHTEPHET-PECYPCOB U K AJIEKTPOHHON OHOIHOTEKE
y4e0HO-METOJUIECKIX MAaTEPHUAJIOB JIJIsl 0OIIEro U mMpoeCCHOHATBHOTO 00pa3oBaHMUS.
Nudopmannonnas cucrema "EnnHoe OKHO A0CTyIa K 00pa3oBaTelIbHBIM pecypcaM’ co3gaHa mo
3akazy denepanbHOro areHTcTBa o oopazosanuio B 2005-2008 rr. ["onoBHOM pa3paboTUnK
npoekta - denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE yupesxieHue I'ocy1apcTBeHHbII
HAYYHO-HMCCIIE0BATEIbCKHI HHCTUTYT HH(POPMAITMOHHBIX TEXHOJIOTUH U TEIEKOMMYHHUKAIIUN
(®rAY 'HUU UTT "Unudopmuka') www.informika.ru.

NC "Egunoe okHO" 00beANHSET B €AUHOE HH(POPMAITMOHHOE IPOCTPAHCTBO AIEKTPOHHBIE
pecypchl CBOOOAHOTO AOCTYIIA JJis BceX YpoBHeW oOpa3zoBanus B Poccuu.

Jnist caMmocTosTeNnbHOTO oA00pa iuTepaTypsl B Oubnuoreke Apl'Y pekomenayercs
HCIIOJIb30BATh:

1. Jlnunerit kadbunet (http:/lib.uniyar.ac.ru/opac/bk_login.php) naer Bo3mMoxxHOCTB MOTy4eHUS
on-line gocTyma K CNUCKY BbIIAaHHOM B aBTOMAaTU3WPOBAHHOM PEXUME JTUTEPATYPHI, TPOCMOTpa
Y KOTIMPOBAHUS 3JICKTPOHHBIX BEPCHI W3JaHUN COTPYAHUKOB YHUBEpCUTETa (y4ed. U METOI.
1mocoOust, TEKCTHI JIeKIMH U T.1.) st paboTsl B «JIMuHOM KaObMHETE» HE0OXO0AMMO 3aiTH Ha
caiit Hayunoii 6unbimnotexu SApl'Y ¢ mo60ii Toukn, mMeromiei foctyn B Internet, B myHKT MeHIO
«DIEKTPOHHBIN KaTaNOI»; MPONTH MPOLIEypy aBTOPHU3AINH, BHIOPAB BKIIAJIKY «ABTOpU3ALIHS,
Y 3aTI0JTHUTH TPEICTABICHHBIC TOJISI HH(POPMAIIHH.

2. DnexTpoHHas 6ubnaroTeka yueOHbIX MaTepuanoB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) comepxut 60aee 2500 MOTHBIX TEKCTOB
y4eOHBIX M Y4eOHO-METOANYECKUX MAaTEPHAIIOB IO OCHOBHBIM M3y4aeMbIM TUCIUILINHAM,
W3JIaHHBIX B YHUBEpCUTETE. J[OCTyI B CETH YHUBEPCUTETA, JIMOO 1O JIOTUHY/TIAPOITIO.

3. DnekTpoHHas KapToTeka «KHUroo0ecrne4eHHOCTh
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaeT yueOHbIi (oHI HAYUIHOH
6ubnuoreku Spl'Y, nmpenocraBiser onepaTUBHYIO HHPOPMALIHIO O COCTOSIHUN
KHUI000ECTIeUeHHOCTH AUCIUITIINH OCHOBHOM U JIONOJHUTENBHOM TUTEpaTypoi, a TaKxKe LUKIIa
JUCLUIUIMH U CIIeIMATIbHOCTEH. DeKTpoHHas kapToTeka «KHUroobecreueHHOCThY JOCTYIHA B
CeTH yYHUBEpcUTeTa U uepe3 JInuHbIii KaOuHeT.
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