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1. HEJIb U 3AJAYHN JUCIIAITJIMHBI

Heab TMCHUIUIMHBI: W3JIOKUTh HEOOXOIUMBIH MaTeMaTHYECKUH ammapaT W MPHUBHUTH
OakajaBpaM HaBBIKU €0 MCIIOJIH30BaHMS MIPU aHATIM3E U PELICHUH PO(EeCCHOHATBHBIX 3a/1ay.

3agayM: TO3HAKOMHUTH OakalaBpOB C MaTEMAaTHYECKUMU METOJIaMH, JAIOIIMMU
BO3MOJKHOCTh H3y4daThb M IPOrHO3MPOBATH MPOIECCHl M SBJICHUSA W3 OONAcCTH UX Oymaymie
JEATENbHOCTH; Pa3BUTHE JIOTUYECKOr0, MAaTEMAaTHYECKOTO M aITOPUTMUYECKOTO MBIILIICHMUS,
cocoOCTBOBaHUE (OPMHUPOBAHUIO YMEHUH U HAaBBIKOB CaMOCTOSTEIBHOTO aHaIM3a H
HCCIIeI0BaHUs NMPO(ECCHOHANBHBIX MPOOJIeM, pa3BUTHIO CTPEMIICHHS K HAYYHOMY MOMCKY ITyTeH
COBEpPILIEHCTBOBAHMS CBOEH pabOTHI.

2. MECTO JUCIHUAILIAHBLI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBI

JucuuminHa b1.B «Marematnka» OTHOCUTCS K 0Oa30Boii uactu bioka 1 u sBisgercs
00s13aTeNLHOM 711 OCBOCHUSI 00Y4JaIOIMMCSl BHE 3aBUCUMOCTH OT HamNpaBIECHHOCTH (TIpouIst)
MIPOrpPaMMBl.

3. IINIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JTUCHHUTIJIMHE

[Tnanupyemblie pe3ylibTaThl 00y4eHUs M0 AUCHUIUIMHE, COOTHECECHHbIE C TUIAHUPYEMBIMH
pe3yibTaTaMu OCBOCHUsI 00pa30BaTENbHOM MPOTrpaMMbI TIPECTABICHBI B TabmuIe 3.1.

Tabmuma 3.1 — [lnanmpyemble pe3ynbTaThl OOYYEHHs] IO AUCHUIUIMHE, COOTHECEHHBIE C
TUTAHUPYEMBIMU Pe3yIbTaTaMH OCBOCHHsI 00pa30BaTEeIbHON MPOTrpaMMBbl
Kon n HauMeHoBaHKe Oransl [Tnanupyemsbie pe3ynbTaThl 00YICHUS/MHITKATOPHI
KOMIIETCHI[UH (dhopMupoBaHus JIOCTHKEHUS KOMIIETECHIIMI
BBITTYCKHHKA KOMIICTCHIUH (moKa3atenu OCBOCHUSI KOMITCTEHITHH )
Jexommo3unms II:
3HaTh:

3aauu  MaTCMAaTUYCCKOro IMporpaMMupoOBaHUs, 3adadyu
noTp eOUTENBCKOr0 BI:I60pa, 3aaud TCOpHUU Urp, 3adavdu
TCOpUHU MaCCOBOI'O 06CJ'IY)KI/IBaHI/I$I, 3aJa4n (l)I/IHaHCOB on

OK-3: crtocoGHOCTBIO matematuku 31(1I) (OK-3);
KCIIONIb30BaTh n . YMeTs:
OCHOBBI ype(I)):eBII{I;I, pelliaTh THIOBbIC MATEMATHYECKHE 3a[a'H, HCIIOIb3yeMbie
OKOHOMHHECKHX (noporoBbIii) TP TPUHSATHH YNPABJICHYECKUX PEIUEHHH; HCIONb30BaTh
3HAHUI B PA3THYHBIX (OK-3)— 1 MaTEMATH'ECKUIT SA3BIK 1 MATEMATHIECKYIO CHMBOIIMKY MU
chepax MMOCTPOCHUU OPTaHM3AIHOHHO YIPABICHYECKUX MOJIEIen
JeSITeTbHOCTH 00pabaThIBaTh  DMIUPUYCCKHE M IKCIICPUMEHTAIbHBIC
nanneie Y 1(II) (OK-3);
Bnaners:

MAaTEMAaTHYCCKUMHA n KOJIN4YCCTBCHHBIMHA METOAaMH

pCIlICHUS THUIOBBIX OPTaHHW3alMOHHO-  YIPABICHUYCCKUX
3amad B1(I) (OK-3);

4. OBBEM U CTPYKTYPA JTUCIUIIJIMHBI

TpynoeMKoCTh TUCHHUILUIUHBL cocTaBiisger 10 3aueTHbIX equHul, 360 yacoB, U3 KOTOPBIX
72 4acoB CaMOCTOSITETIbHON pabOThl 0O0y4aromerocs OTBOJUTCS Ha MOJTOTOBKY U 3allUTY
9K3aMEHa.

dopma NIpOMEKYTOYHON aTTECTALUU: IK3aMeEH — 1, 2 ceMeCTpBHlI.

Pacnpenenenue ¢oHma BpeMeHH MO TeMaM AMCLUUIUIMHBI 10 OYHOH (opme oOydeHus
npenacTaBieHo B Tadnuie 4.1.




Tabmuua 4.1 — Pactipenenenue GoH1a BpeMEHH M0 TeMaM AUCHUIUIMHBI

OO0BEM TUCLTUTUINHBI

(ax. yacel)
Homep u HanMeHoOBaHUE TEM
KonrtaktHas paborta
3JIT 113 JIP CPO
1 2 3 4 5
Tema 1. DneMeHTHI TMHEHHOU anreOpsl 10 10 18
Tema 2. AHanuTHYECKasi TEOMETPHUs U BEKTOpHasl aiaredpa 10 12 18
Tema 3. Beenenue B ananu3 GpyHKUMA 0AHON NepeMEeHHON 10 12 18
Tema 4. HI/Ig)(l)epeHLII/IaHI:HOG ucuucienne QyHKUUN OgHON 10 12 18
nepeMeHHOoN
Tema 5. KommekcHble uncia 2 2 18
Bcero 3a cemecrp: 42 48 90
Tema 6. Heonpenenenuslii HHTErpai 6 6 13
Tema 7. OnpeneneHHbli HHTErpal 6 6 13
Tema 8.. DYHKIIMM HECKOJIBKUX MEPEMEHHBIX 6 4 13
Tema 9. JIBoiiHOI HHTErpan 6 4 13
Tema 10. O6bikHOBeHHBIE AU epeHanbHbIe ypaBHEHUS 5 4 13
MJTAIIUX TOPSKOB
Tema 11.. JIuneiinsie O/1Y BBICIIMX MOPSIKOB 4 4 13
Tema 12. Yncnossle psiibl 6 2 13
Tema 13. CreneHHbIE psiabL 4 2 17
Bcero 3a cemecrp: 40 32 108
Bcero no pucnuiinHe: 82 80 198

*3JIT — 3aHsaTHS NTEKIUOHHOTO THNA, [13 — Bce BUBI 3aHATHI CEMUHAPCKOTO TUTIA, KPOME
nabopatopubix pabot, JIP — maGopatopueie pabotel, CPO — camocrosiTenbHass pabora

oOyuarorierocs

TpynoeMKocTh TUCHHUILIIUHBL cocTaBiisger 10 3aueTHbIX equHul, 360 yacoB, U3 KOTOPBIX
18 dYacoB caMOCTOSTENHHOW PAabOTHI OOYYArOIIErocss OTBOJAUTCS Ha MOATOTOBKY W 3aIUTY

OK3aMcCHa.

dopma IpOMEKYTOYHON aTTECTALUU: IK3aMEH — 1, 2 ceMeCTpBHlI.
Pacnpenenenue ¢oHna BpeMeHU MO0 TeMaM JUCLUUIUIMHBI 110 3a04YHOU (hopme 0O0ydeHus

Mpe/cTaBIeHo B Tabnuie 4.2.

Tabnuna 4.2 — Pactipenenenue GoHia BpeMEHH M0 TeMaM AUCHUIUIAHBI

OO0beM IUCHHIIINHBI
(ax. yachr)

Homep u HanMeHOBaHME TEM
KonrtaktHas pabota
3JIT 113 JIP CPO
1 2 3 4 5
Tema 1. DneMeHTHI TMHEHHOU anreOpsl 5 2 32
Tema 2. AHanuTHYECKasi TEOMETPHUs U BEKTOpHasl airedpa 2 33
Tema 3. Beenenne B ananu3 pyHKIMH 0HOM MepeMeHHON 2 33
Tema 4. Iuddepenunansaoe ucurciaenne GyHKIui oqHOMI 4 5 33
nepeMeHHOoN
Tema 5. KommekcHble uncia 2 33
Bcero 3a cemecrp: 6 10 164
Tema 6. Heonpenenenuslii HHTErpai 5 20
Tema 7. OnpeneneHHbli HHTErpal 2 20
Tema 8.. DYHKIIMM HECKOJIBKUX MEPEMEHHBIX 20
v 2
Tema 9. JIBoiHOI HHTErpan ) 20
Tema 10. O6bikHOBeHHBIE AU epeHIanbHbIe YPaBHEHUS 2 21




MJIININX TIOPSIKOB
Tema 11.. JIunertnpie OJ1Y BbICHIMX MOPSIKOB 21
Tema 12. YncnoBble psiibl 2 ) 21
Tema 13. CreneHHbIE psiabl 2 21

Bcero 3a cemecrp: 10 6 164
Bcero mo pucnuniiuHe: 16 16 328
*3JIT — 3aHsaTHS NTEKIUOHHOTO THNA, [13 — Bce BUBI 3aHATHI CEMUHAPCKOTO TUTIA, KPOME
nabopatopubix pabot, JIP — maGopatopueie pabotel, CPO — camocrosiTenbHass pabora
oOyuarorierocs

S. COJEPKAHME PA3JIEJIOB U TEM JUCIIUAIIJIMHbI

Auredpa u reomeTpust

Tema 1. DiieMeHTBI TMHEWHOH aTeOphI.

Anrebpanyeckue CTPYKTYpbl. MaTpuilel U JeiictBus ¢ HUMH. Omnpepenuteny U HX
cBoiictBa OOparnass Matpuisl Teopema Kpamepa. Cucrembl JHMHEHHBIX anreOpanyecKux
ypaBHeHuil. Panr marpuusl. Teopema Kponekepa-Kanennu. Meron 'aycca-)Kopaana. Jluneiinas
OanaHcoBast MOJETIb.

Tema 2. AHanuTudeckasi reOMETpHs U BEKTOpHast ainredpa.

IIpssMoyronpHas cucreMa KoopAuHAT B mpocTpaHcTBe. Ilonstue Bekrtopa. JIuHeiHble
omnepanuy HajJ BEKTOpaMH. TeopeMbl O MpPOEKUHUsAX BEKTOPOB. BeKTOpHBIE IpOCTpaHCTBA.
Jluneiinple oroOpakeHus. JluHeiiHas 3aBHCHMOCTh BeKTOpoB. CKaJsipHOE, BEKTOPHOE,
CMEIIAHHOE IIPOU3BEACHUS BEKTOPOB M BBIPAXEHUE HX 4Yepe3 KoopAuHaThl. BekTopHOE
napaMeTpu4eckoe ypaBHEHHE MpsMOM. bropkeTHas JMHMA M MHOTOTOBAapHOE OHOJKETHOE
ypaBHEHHeE. 3ajaya O JEJIIEHUU OTpe3Ka B 3aJaHHOM OTHouleHuH. KoopamHaTHble ypaBHEHUS
npsmMoil B mpoctpaHcTBe. KoopauHaTHble ypaBHEHMsI NpsAMOW Ha Iuiockoctu. HopmambpHoe
YpaBHEHHUE IPSAMOMN. YTOJI MEXAY ABYMs NPSAMBIMU Ha IUIOCKOCTH. B3aMMHOE pacmnoJioKeHUe
npsMbIX Ha miockocTd. KoopauHatHoe ypaBHeHUE miiockocTH. OOme ypaBHEHHS MPSIMOM B
IIpocTpaHCcTBE. B3anMHOE pacrosiokeHHe MpsSMBIX U IUIOCKOCTEN B IpocTpaHcTBe. HekoTopeie
IIPWIOKEHUST K 3KOHOMMKE. JIMHMM BTOpOro mopsiika. MHoOromepHas reOMETpHsl KPHUBBIX U
ITIOBEPXHOCTEH.

JuddepeHnuaibHoe HCUHCTICHUE

Tema 3. Brenenue B aHanu3 QyHKIUNA OJTHOW EPEMEHHOM.

MuoxecTBa. ['paHu YHCIOBBIX MHOXECTB. AOCOJIOTHAas BenMW4yMHA uwucia. [loHsATHE
¢ynkumu. Knaccudukanus gynkmuii. [Ipegen mocnemnoBarenbHOCTH. TeopeMbl 0 cXOIsMImuXcs
nocienoBarenbHoOCTAX. JlelicTBus ¢ mpenenamu. beckoHeUuHO Maybie W OECKOHEYHO OOJbIIIHE
IIOCJIENOBATENBHOCTU. TeopeMbl 0 cymme (Pa3HOCTH), IPOM3BEIEHUN M YaCTHOM CXOJSALIUXCS
IIOCJIEI0BATEILHOCTEN. IIpenenbubii Iepexon B HEpPABEHCTBAX. MoHOTOHHBIE
nocnenoBarenabHocTH. Yucno €. Ilpexen gynkuuu B Touke, Teopembl o mpenenax (QyHKIUH.
IlepBbIit U BTOpOI 3ameuarenbHblEe TpeAeibl. beckoHeYyHO Maible U OSCKOHEYHO OOoJIbLIHNe
¢ynkuuu. CpaBHeHHE OECKOHEUHO MalblXx (YyHKIMHA. AcCHMOTOTHYECKHE  (OPMYIIBL.
HenpeposiBHOCTh (pyHkmmu B Touke. Knaccudukamusi touek paspbiBa. OCHOBHBIE CBOWCTBA
HenpepbIBHBIX QyHKUMN. [ToHsATHE CI0XHOM 1 00paTHON (DYHKITHIA.

Tema 4. [luddepennmansHoe ucuucieHne GyHKIIMHU 0THONW IEpEeMEHHOM.

[loHATHE TPOU3BONHOM, €€ F€OMETPUUYECKUM, MEXAaHUYECKUM U SKOHOMUYECKUU CMBICIL.
[Tonstue muddepenupyemoctu GyHKIUN. CBsI3b MEXKAY MOHATUAMU TUDHEPEHIIMPYEMOCTH U
HenpepbiBHOCTH. llonstne muddepennmana. IlpaBuna muddepentupoBanus. IIpousBoaHas
noctostHHOM  ¢yHkuuu. IIpomsBoaHble  TpuroHoMeTpuueckux ¢yHkuuid. IIpomsBogHas
norapupmuueckoit ¢ynkuuu. IlpouwsBogHast oOpatHoit ¢(yHkumu. I[IpomsBoaHas CIOXHOM
¢bynkuuu. BrluncieHne NPOU3BOIHBIX TOKA3aTeNbHBIX M OOPATHBIX TPUTOHOMETPHUUECKUX
¢ynkuuit. Jlorapupmuueckass mpousBoaHas. [IpomsBoanas crenmeHHoi ¢yHKiuu. Tabnuma
OpocTeWMX  sneMeHTapHbIX  ¢yHkuuid. JluddepenuupoBanue  QyHKIMHM  33aHHOM



napamerpudecku. Hexkoropsle npuiokenus k s3xkoHoMmuke. Teopemsl depma, Posus, Jlarpanxka,
Komm u ux reomerpuueckuit cmeici. Teopema Jlomumrans. Teopema Telnopa. I[lpu3nak
MOHOTOHHOCTH. HeoOxoaumple ¥ JOCTaTOYHBIE YCIOBHS  JIOKQIBHOTO  AKCTpEMyMa.
Hanpasienus BbIMyKJIOCTH U TOUkM neperuda rpaduka pynknuu. Heo6xoaumoe u 1ocTaTtouHoe
YCIIOBHSI TOUKU Tepern6a. AcumntoTsl rpaduka pynknuu. Cxema uccienoBaHus (QYHKIUU U
MOCTpoeHUs rpaduka.

Tema 5. KommiekcHble uncia.

KommuiekcHple 4ymcna ¥ JAEHCTBHSL  HaJg HHUMH. TpuroHoMmerpuyeckas Qopma
KoMILIeKcHoro uucia. @opmynsl Myaspa u Diinepa.

HNHTerpanbHoe ucyucjieHue

Tema 6. HeonpeneneHnHslil uHTErpal.

[TepBooOpa3Has u HeomnpeaeaeHHbIH nHTerpain. CBONCTBA HEONPEIEIEHHOTO HHTErpaa.
Tabnuua ocHOBHBIX MHTerpanioB. HemocpencTBeHHOE MHTErpupoBaHue. MeToJ| MOJCTaHOBKH.
Mertox  UHTErpuUpOBaHHs IO  4YacTsAM. VIHTerpupoBaHHWE  PALMOHAIBHBIX  (QYHKIH.
WHTerpupoBanue HEKOTOPHIX HPPAMOHATIBHBIX (YHKUMHA. YHHBEpcadbHas TPUTOHOMET-
puyeckas IMOJACTaHOBKA. YacTHbIE TPUTOHOMETPUYECKHE IIOJCTAHOBKU. Bbruucienue
MHTETPAJIOB OT YETHBIX M HEYETHBIX CTENEHEH CHHyca U KocuHyca. MHrerpupoBaHue
HUPPALMOHAIIBHOCTEN C IOMOIIBIO TPUTOHOMETPUYECKUX I10ICTAHOBOK.

Tema 7. OnpeneneHHbIA UHTETpAJL.

[Tonstue ompexneneHHoro wuHTerpaia, cymmsl JlapOy. Heobxomumoe um pocratouHoe
yCJIOBHE MHTErpupyeMocTd. Hekotopele Kiacchl HHTErpupyembix ¢yHkuuid. CBoiCTBa
OIIPENEICHHOT0 HHTerpana. Teopema o cpenHeM. MHTerpan ¢ nepeMeHHBIM BEPXHUM MPEIEIOM.
@®opmyna Herotona- JleiiOHuma. 3amMeHa MmepeMeHHON B OompezeseHHOM uHTerpane. dopmyna
UHTETPUPOBAHMS II0 4YacTsM B OIPEACICHHOM uHTerpane. HekoTopele NpUIIOKEHUS
oTpenieNieHHOro uHTerpana. HecoOcTBeHHbIE MHTErpaibl IIEPBOTO U BTOPOTO PoaoB. Dopmysibl
PSIMOYTOJIbHUKOB, Tpaneuuii, Cumricona (mapaboi).

DYyHKIUH HECKOJIbKHUX MEePeMEeHHbIX

Tema 8. ®yHKIIMN HECKOJIBKUX IIEPEMEHHBIX

[Tonsitne (QyHKIMM HECKOJBKHX IMEpeMeHHBIX. HempepbhIBHOCTH (PYHKIIMH HECKOJIBKUX
nepeMmeHHbIX. YactHble mpousBogHbie. Onpenencuune auddepenmupyemoctn. Juddepenmman
(YHKIMU HECKOJBKHX TEPEeMEHHBIX U €ro IreOMEeTpUYecKUi cMbIci. [Ipou3BoJHAS CIIOKHOM
¢bynkuuu. BekTopHbIN aHanu3 u sneMeHThl Teopuu nousd. CkansipHoe noie [IpomsBoanas 1o
HanpasieHuto. ['paguent. BekropHoe mone. Dkcrpemymsl QyHkimil. HeoOxomumoe ycimoBue
skcTpeMyma. JlocTtatouHoe ycinoBHE 3KCTpemMyMa. MeTon HauMeHbIIMX KBajapaToB. Dopmyiia
Teiinopa. Boruyrsie ¢pyHKIMH.

Tema 9. /IBoitHOI uHTETpa.

JlBoiiHble uHTerpansl. OnpeneneHne U YCIOBHE CYLIECTBOBaHUA. | eoMeTpuueckuii
CMBbICI JBOIHOrO MHTerpana. CoiicTBa JBOIHOrO MHTEerpana. CBeeHre ABOMHOTO MHTErpaia K
MIOBTOPHOMY. 3aM€Ha IIEpEMEHHBIX B JBOWHOM MHTerpane. VHrerpupoBaHue 1O
HeorpaHu4eHHBIM oOnactsm. MHTterpan Diinepa-Ilyaccona. HekoTopble mpuitoskeHus! ABOHHBIX
UHTETPaAJIOB.

OObikHOBeHHbIEe TU((epeHIATbHbIC YPABHECHHSA

Tema 10. O6b1kHOBeHHBIE U depeHnnanbubie ypasHeHus (O/]Y) Miaaamux mopsKos.

ONY, o6mue moustus u onpenenenus. OJY nepsoro nopsiaka. Teopema Kormm. OGree
n yactHoe pemenus OJ1Y. 'eomerpuueckuii cmbicn. OJ1Y ¢ pa3aensonuMucs NepeMeHHbIMH.
Jluneitneie OJ1Y mepBoro mopsiaka. OJY Beicmmx nopsakoB. ['eomerpuueckoe U (huzmueckoe
ucrosikoBanus. Teopema Kommu. O/[Y BTOpOro nopsiaka, 10nycKarolmue NOHMKEHUE TOPAIKA.

Tema 11. JIuneitasie O/]Y BbICIIMX MOPSIAKOB.

Jluneitnsie OJY Bbicminx nopsnakos. JIluneiinele OlY Broporo mnopsaka. JluHeiliHbie
onHopoanbslie OJY Broporo nopsiaka. Teopema o cTpykType peuieHus. JINHEHHO He3aBUCUMBbIE
¢ynkuuu. Ompenenutens Bponckoro. Teopema o6 ompenenutene Bponckoro. Teopema o
CTPYKType o0OIIero perieHus TuHEHHBIX onHoponHeix OJIY BToporo mopsaka. JluneitHbie



HeonHopoausie O/1Y Broporo mopsiaka. Teopema o cTpykType obimero perienus. JIuHeilinble
onHopoausie OJlY BTOpOro mopsiika C MOCTOSHHBIMHU Kod(¢uiumentamu. Merton Jlarpanxa.
Merton HeomnpeneieHHbIX KodddunmrenToB. Yucnenusie Meto sl pemenns OJ1Y.

Pann1

Tema 12. YucnoBsie psibl.

[Tonsitne uucnoBoro psma. CpoiicTBa cxomsammxcs psioB. HeoOxoammoe ycioBue
cxonumocTtu psaa. HeoOxoaumoe u jpoctaToyHoe yciaoBHe cxoauMmocTu. IIpu3Hak cpaBHEHUS.
[Mpuznak J[lanambGepa. MHTerpanbHbIi mnpu3HaK. 3Hakouepenywoommecs psabl. [Ipu3Hak
JleiiOHua. AGCOIOTHAS U YCIIOBHAS CXOIUMOCTh PSI0B.

Tema 13. CreneHHbIe psibL.

Crenennblie psapl. Teopema AGens. Paguyc cxoaumocTu crenenHoro psiza. CpoiicTBa
CTETIEHHBIX psoB. PasznoxkeHue (yHKUMH B CTENEHHBIE psabl. Teopema O €IMHCTBEHHOCTH
paznoxenusi. Heobxoaumoe U AOCTaTOUHOE YCIIOBUE CXOIMMOCTH. Pa3iokeHue aineMeHTapHbIX
¢byHKIUMH B cTeneHHbIe psiabl. HEeKOTOpble MPUIIOKEHUS CTETIEHHBIX PSIOB.

6. 3AHATUA CEMUHAPCKOI'O TUITA

Tabnuna 6.1 — [pakruyeckue 3anatus/ Cemunapckue 3ausatus / JlJaboparopHblie pabOThI
Bupg 3austus /

Ne TeMbI Tema 3ausTusg
O1neHOYHOE CPECTBO
1 2 3
1 cemectp

[13.1 [eiicTBus ¢ MaTpULIaMH.

[13.2. Beruncnenue onpenenureneii.

1 I13.3. O6patHas MaTpu1a.

[13.4. Cucrembl TMHEWHBIX ypaBHEHHM.

[13.5. [IpuMeHeHNe B IJIAaHOBBIX pacueTax. bagancoBas Mogens.
[13.6. JIunelinplie onepanuy HaJ BEKTOPaMHU.

[13.7. CxanspHoe, BEKTOPHOE U CMELIAHHOE MPOU3BEICHUS.

[13/Perienue
MPAKTUYECKUX 3344

2 [13.8. [IpsiMas Ha TIOCKOCTH. [13/Pemenne
[13.9. TIpsiMas ¥ IIIOCKOCTH B MPOCTPAHCTBE. IIpaKTHYECKUX 3a]a4
[13.10. JInaum BTOpPOrO MOpPSAKA.

[13.11. DneMeHThl MHOTOMEPHON T€OMETPHH.
[13.12. IIpenen nocnenoBaTeTbHOCTH.
[13.13. [penen dbyHKIMIA.

3 [13.14.3ameuaTenbHbIE TPENETBL. [13/Pemenne
[13.15. CpaBHeHHE OECKOHEUHO MAITBIX M OECKOHEYHO OOJIBIIHX. MPaKTUYECKUX 3a]a4
[13.16. Berancnenue npeaenos.

[13.17. HenpepbIBHOCT M TOUKH pa3phIBa.
[13.18. IIpaBuna auddepeHumpoBanus.
[13.19. Tuddepennman u ero npuMeHeHHeE.

4 [13.20. ITpasuno JlonuTans. [13/Pemenne
[13.21. MOHOTOHHOCTbH U JIOKAJIBHBIE SKCTPEMYMBI. IIPAaKTHYECKUX 3a]a4
[13.22. Beimyknocts GyHKIHI.

[13.23. UccnenoBanue QpyHKIMMA.
5 [13.24. KomruiekcHble yncha. [13/Pemenne
MPAaKTUYECKUX 3a]a4
2 cemecTp
I13.1. HenmocpencTBeHHOE MHTETPUPOBAHKE HEONPENEIEHHBIX

6 WHTETPAJIOB. [13/Pemenne

[13.2. 3amena nepeMeHHOM B HEOIIPEAETICHHOM HHTErpase. MPAaKTUYECKUX 3a7a4

[13.3. VIuTerpupoBaHue Mo 4acTsIM B HEONPEIEIEHHOM HHTErpaje.
[13.4. ®opmymna Jleiibuuna m1st ONpeAeIeHHOT0 HHTErpaa.

7. |I13.5. 3amena nepeMeHHON U MHTETPHUPOBAHHUE 110 YACTSAM B
OIIPENIETIEHHOM HHTErpaJe.

[13/Perienue
MPAKTUYECKUX 33144




I13.6. HecoOGcTBeHHbIC HHTETpabl. [IpriiokeHus onpeaeneHHbIX
HWHTErPaJIOB.
[13.7. YacTHbIe TPOM3BOAHEIE.

] I13.8. UccnenoBanue ToYeK SKCTpeMyMa (QYHKIHH HECKOIBKUX [13/Permenne
nepemeHHbIX. Haxoxaenne HanOoIbIINX U HANMEHBIINX 3HAYCHU MPAaKTUYECKUX 3a7a4
GyHKIUH.

[13.9. Brruncnenue ABOWHOr0 HHTErpasia B IPSIMOYT OIbHBIX

9 KOOpAWHATAaX. [13/Pemenne
[13.10. Beruncnenne 1BOMHOr0 MHTErpaja B MOJAPHBIX KOOPAWHATAX, | MPaKTHYECKUX 3a/1ad
MPHUIIOKEHHS] IBOWHOTO MHTErpaja.

10 [13.11. OAY nepBoro nopsiaxa. [13/Pemenne
[13.12.0/1Y BTOpOro nopsaka, JONYCKAOUIME MOHKEHNE MOPSIKa. MIPaKTUYECKUX 3a/1a4

11 [13.13. Ognoponusie nunHelHbIe OlY BTOPOro Nopsaxa. [13/Pemenne
[13.14. Heogaopoassle auneiable O/1Y BTOpOro nopsijaka. MPAaKTHYECKUX 3324

12 [13.15. YucnoBslie psiabl. 113/Pemenue

MPAaKTUYECKUX 3a]a4

13 |[13.16. Ctenennsie psaabl. Pasnoxenne GpyHKUui B pspl. [13/Pemerne

MPAaKTUYECKUX 3a]a4

* 113 — npaktuueckue 3ausatus, C3 — cemunapckue 3ausatus, JIP — mabopatopusie paboThI

7. METOINYECKHUE YKA3ZAHUA JJI OBYYAIOIIUXCA

7.1. MeToanuyeckne yKa3aHus VI 00y4aromerocst o 0CBOCHHUIO M CHMIIIMHBI

st hopMupoBaHHs YETKOTO MPEACTaBICHUS 00 00beMe U XapakTepe 3HAHUH U YMEHHIA,
KOTOPBIMH HaJgo OyAeT OBJafeTh IO IUCHMIUIMHE B CaMoOM Hadaie Yy4eOHOro Kypca
00yJaromuics 10JKeH 03HAKOMUTBCS ¢ yIeOHO-METOAMYECKON JOKYMEHTAIUEH:

- pabouell mporpaMMoil TUCHMIUIMHBL: C LEISAMH M 3a/auaMy JUCHUIUIMHBI, ee
CBS3IMU C JAPYI'MMH JUCHUIUIMHAMU OOpa30oBaTelbHOM MpOrpamMMbl, MEPEYHEM 3HAHUUH H
YMEHUH, KOTOPBIMU B IPOLIECCE OCBOCHUS TUCIUIUIMHBI IOJDKEH BIIAAETh 00yJaromuiics,

- MOPSAZIKOM TIPOBEICHUSI TEKYIEro KOHTPOJS YCHEBAEMOCTH M HPOMEXYTOUHON
aTTeCTalllu;

— rpadMKOM KOHCYIJIbTAIM MperoaaBateneil Kadenpsl.

Cucrtematuueckoe BBITIOJHEHHE Yy4eOHOUW paboThl Ha 3aHATUSAX JIGKIHOHHBIX U
CEMHMHAPCKUX THUIIOB, a TAaK)XE BBINOJHEHHWE CAMOCTOSITEIbHON pabOThl MO3BOJMT YCIIEHIHO
OCBOUTbH JUCLHIUIMHY.

B nporecce ocBoeHMS TUCIUIUIMHBI 00yJarOIIUMCS CIIEAYeT:

- CIIyIIaTh, KOHCIIEKTUPOBATH M3JIaraeMblii IperoiaBaTesieM MaTepuat;

— CTaBUTh, OOCYXJaTh aKTyaJbHbIE MpPOOJIEMBbl Kypca, OBITh AaKTUBHBIM Ha
3aHATHUSAX;

- 3ajaBaTh IMPENOJAaBaTENI0  YTOYHSIOUIHE
TEOPETHUYECKUX TTOJIOKECHU;

- BBIMOJIHATh 3aJaHUsl TPAKTUYECKUX 3aHATHUH TOJHOCTBIO U YCTaHOBJICHHBIC
CPOKH.

[Ipu 3aTpyaHeHUsIX B BOCIPHUATHH MaTepHaja cielyeT OOpaTUThCs K OCHOBHBIM
JUTEpaTypHbIM HCTOYHHMKaM. Ecim pa3oOpaThcsi B MaTepuaie He yIalloch, TO OOpaTUTCS K
JeKTopy (1o rpaduKy ero KOHCYJIbTALMH) WM K MPENoJaBaTeio0 Ha 3aHATUSAX CEMUHAPCKOTO
TUTA.

BOIIPOChI C  OCHbIO  YACHCHUA

OOyuarommMmcsi, MPOMYCTHUBIIUM 3aHATUS (HE3aBUCHUMO OT MPHYMH), HE HMEIOIIUM
IIMCBMEHHOTO pEIIEeHUs 3aJja4 WIM He MOATOTOBUBIINMCS K JAHHOMY 3aHSATHIO, PEKOMEHYETCs
HE IO3KE 4Ye€M B 2 - HEJCIbHBII CPOK SBUTHCA Ha KOHCYIbTALIMIO K IPENOJABaTENI0 U
OTUUTATHCS 110 TEME.



7.2. Opranu3anms cCaMOCTOSATEeJIbHOI padoThI

ITon camocTosTenbHONW paboTOil OO0ydaroImMXCs MOHMMAeTcs IUTaHupyemas palota
oOyyJaromuxcsi, HalpaBleHHas Ha (OPMHUPOBAHUE YKA3aHHBIX KOMIICTCHLIUH, BBINOJIHSAEMAs BO
BHEAYAUTOPHOE BPEMs IO 33JaHUI0 U MPU METOIMUYECKOM PYKOBOJICTBE MperoaaBatelis, 6e3 ero
HENOCPEJCTBEHHOI'O y4acTHs.

Mertoauyeckoe oOecredeHne CaMOCTOSATENbHOW pabdOThl MPU HAIWYUU OOYYarOUIUXCS
JUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU TIPEJICTAaBIIACTCS B (opMax, aJalTHPOBAHHBIX K
OTPaHUYEHUSM UX 310POBBSL.

Bunpl camocTosTensHOM paboThI O AUCHUILIMHE MTPpeICTaBlIeHbI B Tabnue 7.2.1.

Ta6muma 7.2.1 — Opranusanus caMOCTOATEIBHOM PaboThl 00YUYAIOIIETOCS

No Tembl Bug camocrositenbHO paboThI
1 2

N3ydenune TeopeTnuecKUX BOIIPOCOB Kypca, MOATOTOBKA K MPAKTHUECKUM 3aHATHM,

MOJrOTOBKA K TECTUPOBAHHIO (KOHTPOJIbHBIM paboram) Nel. [ToaroroBka K 9K3aMeHy.

N3ydenune TeopeTHueCKUX BOIIPOCOB Kypca, MOATOTOBKA K MPAKTHUECKUM 3aHATHM,

MOJrOTOBKA K TECTUPOBAHHIO (KOHTPOIBHBIM pabotam) Ne2. [TonroroBka K 3K3aMeHy

N3ydenune TeopeTnueckux BONIPOCOB Kypca, MOATOTOBKA K MPAKTHUUECKUM 3aHATHSIM.
[TonroroBka K 3K3aMeHY

N3ydenune TeopeTHueCcKUX BOIIPOCOB Kypca, MOATOTOBKA K PAKTHUECKUM 3aHATHM,

MOJrOTOBKA K TECTUPOBAHMIO (KOHTPOIBHBIM pabotam) Ne3. TTonroroBka K 3K3aMeHy

N3ydenune TeopeTHueCKUX BOIIPOCOB Kypca, MOATOTOBKA K MPAKTHUECKUM 3aHATHM,

MOJrOTOBKA K TECTUPOBAHHIO (KOHTPOIBHBIM pabotam) Ned. TTonroroBka K 3K3aMeHy

N3ydenne TeopeTnueckuX BONIPOCOB Kypca, MOATOTOBKA K MPAKTUUECKUM 3aHATHSM.
[TonroroBka K 3K3aMeHY

12,13

Kaxneiii Buxg CPO, ykazanueii B Tabmmme 7.2.1 oOecnedeH METOIMYECKUMHU
MaTepHuagamu.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
B npenopmaBaHmm  gucuuiiuHel - «MartemaTuka» B OCHOBHOM — HMCIIOJIB3YIOTCS
TpaaUIIMOHHBIE METOAbI 00ydeHus. [Ipyu H3I10KeHUH OTAECTBHBIX TEM MPUMEHSIOTCS aKTUBHBIC U

UHTEPAKTUBHBIE TEXHOJOIMH (JEKUMHU-BU3yalM3allMM, TpPYNIOBOE pEIIeHHE 3aJad Ha
IIPAKTUYECKOM 3aHATHH).

9. PECYPCHOE OBECIIEYEHHUE JUCIUIIJIMHBbI

9.1. YueOHO-MeTOAUYeCKOe U HH(OPMAIIHOHHOE 00ecTieyeHne TN CUUIITHHbI

Taomauua 9.1.1 — YueOHO-METOAUYECKOE 00ECIICUEHUE TUCIIATUINHBI

Bubnuorpaduueckoe onvcanue U3gaHus OcHoBHas/ Knuroo6ecneueHHOCTh
aBTO OITOJTHUTEIIbHAS
3aryiaBue, BUT, MeCT(() u r(f))l’ W3JIaHusl, KOJI. CTP.) g JUTepaTypa <o-Bo. 3K3. B UICKTPOHIIbIe
6n6. pecypcl
CIIOI DY

1. Kpacc M.C. Martemartuka B 3kOHOMUKE. ba3oBblil Kypc : OcHOBHas -
yaeOonuk st 6akanaBpoB / M.C. Kpacc . — 2-e u3n., ucnp. u 9bC Opaiir
ot .— DunexTpoH. naH. — Mocksa : U3aarensctBo HOpaiir,
2019 .— 470 c.



http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=1976&TERM=%D0%9A%D1%80%D0%B0%D1%81%D1%81,%20%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.urait.ru/bcode/426158

2. Bricmias MaTeMaTHKa U 9KOHOMUCTOB : yaeOruk / H.II1.
Kpemep [u ap.] ; mox pen. mpod. H.I. Kpemepa. - 3-¢ uzn. -
M. : KOHUTU-JAHA, 2017. - 479 c. — Umetotcs npyrue
roma nznaHus. — CBeIeHUS TakXkKe JOCTYIHEI 10 IHTepHETY:
OBC 3HanuyMm.

OcHOBHas

741

OSbC ZNANIUM.

3. ’'mypman, B.E. Teopust BeposTHOCTEN U MaTeMaTUYeCKast
CTaTHCTHKa : yaeOHOe nocobue i 6akaIaBpoB /
B.E.I'mypman .— 12-e m31. — Mocksa : FOpaiit, 2019 .— 479
c. — Mmetotest npyrue roga usganus. — CBeAEHHS TakKe
noctynHsl 1o Matepuery: OBC FHOpaiir.

OcHOBHas

12

OBC Opaiit

4. Kpemep H.III. Teopust BepoATHOCTEN U MaTeMaTHUYECKas
cratuctuka: B 2 4. Yacts 1. Teopust BeposiTHOCTEH : yIeOHUK 1
npaktikym / H.IL. Kpemep. — 4-e uzn., nep. u gom. —
OnexTpoH. naH .— M. : U3narensctBo HOpaiit, 2018. — 264

c.

JAOITOJTHUTCIIbHAA

OBC Opaiit

5. Kpemep H.ILL. Teopust BeposiTHOCTEN 1 MaTeMaTuiecKast
craTucThKa : B 2 4. YacTs 2. MaTemMaTnuecKas CTaTUCTHKA :
yaeOnuk n npaktukym™m / H.II. Kpemep . — 4-e uzn., nep. u
norn. — DnekrpoH. gaH. — M. : U3aarensctBo HOpaiit, 2018.
— 254 c.

JAOITOJTHUTCIIbHAA

OBC Opaiit

6. Ilumaues, B. C. Bricmas maremaTuka : yaeOHuk / B.C.
[[MunaueB. — OnekTpoH. naH .— Mocksa : THOPA-M, 2019.
— 479 c.

JAOITOJTHUTCIIbHAA

OBbC ZNANIUM.

7. byrpos f1.C. Beiciias MaTemaTrka. 3aJauyHuK : yueOHOE
mocobue / A.C. Byrpos, C.M. Hukonsckuii . — DJIEKTPOH.
nan. — Mocksa : M3aarensctBo HOpaiit, 2019 — 192 c.

JAOITOJTHUTCIIbHAA

OBC Opaiit

8. Meronuueckue ykazaHus Al TOATOTOBKU K
TECTUPOBAHUIO MO AUCHUIUTMHAM "MEeTOo/BI ONTHMaIbHBIX
perienuid", "MaTemMaTHUeCKUe METObI U MOJIEH B IPUHATHU
pemennii” [coct.: H.E. ABmymesa u ap.]. Y. 1: Jluneitnoe
nporpammupoBanne .— Cankt-IlerepOypr : M3xa-Bo
CIIOTYD®, 2012 .— 65 c¢. — CBeneHust JOCTYITHBI TAKXKE I10

JAOITOJTHUTCIIbHAA

HTepHETY: Opac.unecon.ru .

Sb
OPAC.UNECON.RU

Tabmuua 9.1.2 — [lepeuenp coBpeMeHHBIX MpodeccrnoHanbHbIX 0a3 nanabix (CIIB/)

Ne HaumenoBanue CIIB/]
1 | DOnekrponnas 6ubmmoreka Grebennikon.ru — www.grebennikon.ru
2 | Hayunas snekrponnas Oubianoreka eLIBRARRY — www.elibrary.ru
3 | Hayunas snekrponnast 6ndmmuorexa KubepJlennka — www.cyberleninka.ru
4 | Baza nannbix IIOJITIPEJ] CnpaBounuku — www.polpred.com
5 | baza manneix OECD Books, Papers & Statistics Ha miarpopme OECD iLibrary — www.oecd-
ilibrary.org

Tabnuua 9.1.3 — [lepeuens nHpopmanmoHHbIX cpaBodyHbIX cucteM (MCC)

Ne Hawnmenosanue UCC

1 CrpaBounas mpaBoBasi cuctema Koncynerantllmoc (uacTamumpoBannbiii pecype CIIOI'DY nmm
www.consultant.ru)

2 CropaBounast mpaBoBas cucremMa «['APAHT» (uncramnmmpoBanssiii pecypc CIIOIDY wnnm
WwWw.garant.ru)

3 Wndopmanmonno-cipaBounas cucrema «Komekc» (uHcTammmpoBaHHbI pecypc CIIOIDY umm
www.kodeks.ru)

4 | Dnektponnas 6ubnanoreynas cucrema BOOK.ru - www.book.ru

5 DnekTpoHHas 6uGmmorednas cucrema DbC IOPANUT — www.urait.ru

6 OnekTporHO-0nbmMoreynas cucrema SHAHUYM (ZNANIUM) — www.znanium.com

7 Onexrponnast oubnmorexa CII0I DY— opac.unecon.ru
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http://znanium.com/go.php?id=1028709
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2364&TERM=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.urait.ru/bcode/431095
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2520&TERM=%D0%9A%D1%80%D0%B5%D0%BC%D0%B5%D1%80,%20%D0%9D%D0%B0%D1%83%D0%BC%20%D0%A8%D0%B5%D0%B2%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.urait.ru/bcode/421232
https://www.urait.ru/bcode/421233
http://znanium.com/go.php?id=990716
https://www.biblio-online.ru/bcode/433433
http://opac.unecon.ru/elibrary/elib/404921108.pdf
http://opac.unecon.ru/elibrary/elib/404921108.pdf
http://opac.unecon.ru/

9.2.MaTepuajbHO-TeXHUYECKOe of0ecredeHne y4eOHOro npouecca

JUis peanu3anuu  JAaHHOW JMCLMIUIMHBL HMEIOTCS CIIELUalbHbIE IOMEIIECHUS IS
[IPOBEACHUS 3aHATUM JICKIMOHHOTO THIIA, 3aHATUM CEMHHApCKOIO THUIIA, TIPYIIOBBIX U
VMHJMBHUYAJIbHBIX KOHCYJIbTALUN, TEKYILETO KOHTPOJISA U IPOMEKYTOUYHOM aTTECTALMU, & TAKXKE
MOMEUICHUS JJIS1 CAMOCTOSITENIbHON PabOTHI.

Tabnuna 9.2.1 — Ilepeuens nporpammuoro odecrieuenus (I10)
Ne Hawnmenosanue 110

1 Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26» utons 2020 1.)
2 Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» utons 2020 1.)
7-Zip (freeware)

10. OCOBEHHOCTHU OCBOEHMSA JUCIUIIVIMHBI I THBAJIMAOB U JINL]
C OTPAHUYEHHBIMHA BO3MOKHOCTAMM 310POBbsA

OOyuenne O0OydJalOIIMXCS C OrPAaHUYECHHBIMH BO3MOXHOCTSIMH  3JI0POBbSI  IIPH
HEOOXOJMMOCTH OCYIIECTBIISIETCS. HAa OCHOBE aJalTUPOBAHHOM pabouell mporpammsbl C
UCTIOJb30BAHMEM  CIICIUANBHBIX ~ METOJOB OOYYEeHHS M JUJAKTHYECKUX MaTepHaloB,
COCTaBJICHHBIX C Y4YETOM OCOOCHHOCTEW ICHUXO(U3NYECKOTO pPa3BUTHS, HHIUBUIYaIbHBIX
BO3MOJKHOCTEH U COCTOSIHUSA 370POBBS TAKUX 0Oydaronuxcs (00yyaromerocs).

B mensx ocBoeHuss yuyeOHOM mNporpamMMbl AMCUMIUIMHBI MHBAJIUAAMH U JIMLIAMH C
OTrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/J0POBbs Y HUBEPCUTET 00ECIIeUNBAET:

- IS UHBAJIMJIOB U JIMI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS IO 3PEHUIO:
pasMelleHne B JAOCTYIHBIX JUIsl 0OY4YaIOIIMXCs, SBISIOMIMXCS CIENBIMUA WM CIa00BUASAIIMMHY,
MeCTax ¥ B aJanTUpoBaHHOW (opme cmpaBouHOM HMHMOPMAIMK O pacIUCAHUM Y4EOHBIX
3aHATUH; MPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOLIET0 OOydaromemMycss HEOOXOIUMYIO MOMOIIb;
BBIMYCK AJbTEPHATUBHBIX (HOPMATOB METOAMYECKUX MaTepHajoB (KPYMHbIH MpUdT wWin
ayauodaitb);

- JUI. MHBAIMJOB M JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS IO CIYXY:
Ha/IIeKAIIUMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHE HH(POPMALINH;

— IUIS. UHBAJIMIOB U JIMI] C OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3JI0POBbS, HMEIOLINX
HapyLIEHUs] OMOPHO-JABUTATEIBHOTO arapara: BO3MOXHOCTb OECIpensaTCTBEHHOTO JI0CTYIa
oOyyaromuxcsi B yueOHble IOMEIICHHUS, TyaleTHbIe KOMHATBI U JIpYTHe MOMeeHus Kadeapsl, a
Takxe NpeObIBaHNE B YKa3aHHBIX TOMEICHUSX.

O6pa3zoBanue 00y4aromuxcs ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI MOJKET OBITH
OpPraHu30BaHO KaK COBMECTHO C JPYTUMH OOYUYaIOUIMMHCA, TaK U B OTACIBHBIX IPyINax WIA B
OTJENIbHBIX OPraHU3alHsIX.

11. ®OH/JI OHEHOYHBIX CPEACTB JJIAA IIPOBEJEHUSI TEKYIIEHN "
IMPOMEXYTOYHOU ATTECTAIIUN OBYYAIOIIIUXCA ITO JMCIUITJIMHE

@oH/ OLEHOYHBIX CPEACTB JJsl MPOBEACHUS aTTeCTAllMH YPOBHsS C(HOPMHUPOBAHHOCTHU
KOMIETEHIMI O0O0yJaromuxcss M0 JUCHHUIUIMHE O(OPMIISIETCS OTICNIBHBIM JOKYMEHTOM H
ABIISICTCS MPUIJIOKEHUEM K pabodeil mporpaMMe AUCIUILTUHBI (MOIYIs).
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