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1. O0umue MoJ10:KeHUs1, perJiaMeHTUPYIolIUe MOPSAI0K MPOBeIeHUus
BCTYNUTEJIbHBIX HCNILITAHUNA B MarucTpaTypy no Hanpanjaenuro 010400.68 —
«MaTemMaTHKa» MATHCTEPCKOIl MPOrpaMMbl «AJIredpa, MaTeMaTH4eCKas
JIOTMKA, TEOPHUS YU Ce», TPeOOBAHMS K YPOBHIO OATOTOBKH 0aKaJIaBpPOB,
Heo0X0MMOMY /IJISl OCBOEHHS MPOTrPaMMbl MATHCTPOB

[Ipu cocTtaBieHNH MPOrPaMMbl BCTYITUTEILHBIX UCIIBITAHUN B MAarUCTPaTypy
no Hampasienuto 01.04.01 - «Marematuka» MarucTepcko IporpaMMbl
«Anrebpa, MaTeMaTH4ecKas JIOTUKA, TEOPHS YHUCEN» YYUTHIBAIHCH TPEOOBAHUS
['OC BIIO k ypoBHIO MOJATOTOBKH OakanaBpOB, HEOOXOAMMOMY JJii OCBOCHUS
pOrpamMMbl MarucTpoOB.

«baxkamasp MATEMaTHKN TOJKEH OBITH c(hopMUPOBABIIUMCS
CHEIUATNCTOM, MMETh HaBBIKM K HAyYHO-HCCIIEIOBATEIhCKOH paboTe, YyMETh
WCITOJIB30BaTh PA3HOOOpa3HbIC HAyYHBIE W METOIUYCCKHE NPHEMBI, BIIAJICTh
METOJaMH U CPEICTBAMU HCCIICIOBAHUSA, a TAaK)KE€ MMETh YPOBEHH IMOJTOTOBKH,
cooTBeTcTBYIOomUii TpeboBanusiMm ['OC u HEOOXOAUMBIM JJIE  OCBOCHHUS
MPOTrpaMMBbl MaruCTPOB.

bakanaBp momKeH 3HATh OCHOBBI OOIIETEOPETUYECKUX JUCIUIIIMH B
o0beMe, HEOOXOIMMOM IS pEHIeHUS Hay4YHbIX, HAyYHO-METOJIUYECKHUX,
OpraHU3alMOHHO-YIIPaBJICHYCCKUX  3a/]ad; 3HaTh OCHOBHBIC HAIPaBIICHUS,
HOBEHIIINE pe3yIbTaThl U MEPCIEKTUBBI PA3BUTHS MATEMAaTHYECKON HAYKH.

bakanmaBp  gobkeH  CBOOOAHO  BJIAJIETh ~ HEOOXOAMMBIM  3aracoM
MaTeMaTUYeCKUX TEPMUHOB M BIAJETh IOJHBIM HA0OPOM MaTEMaTHUYECKHX
TTOHSITHH.

bakanasp no/KeH yMeTh:

- IS 3aJTAaHHOM 3a7]a4M OCYIIIECTBUTH €€ MOCTAHOBKY Ha SI3bIKE MAaTEMATHKH;

- BIAJCTh MAaTEeMAaTHYCCKUMH METOJaMHd M TPUEMaMH I YCIICIIHOTO
pEUIEHNs dTOU 3a1a4Hu;

- aHaNMM3UpOBaTh  COOCTBEHHYIO  JESATEIBHOCTh C  IEJBI0  €¢
COBEPILICHCTBOBAHMS;

- IOBBIIIATH NPOPECCHOHATBHYIO KBAIM(DUKAIIHIO;



- OBITh TOTOBBIM JIJIsl HAYYHO-UCCIIEI0BATEIBCKUX PAOOT.

[{enpI0 BCTYNUTETHHBIX UCTIBITAHUN B MaruCTPATYPY SIBISIETCS OTIPE/ICIICHIE
YPOBHSI KayecTBa MOJATOTOBKM 0akajlaBpOB, MPUTOJHOCTh U COOTBETCTBUE 3HAHUMU
u ymenuit TpedboBanusim ['OC, HeoOXxoauMbIM Jist 00yueHus: B Mmaructparype. s
OOBEKTHBHOTO YCTAaHOBJICHHSI STOTO B MPOTPaMMy BCTYNUTEIBHBIX HUCIBITAHUHN B
MarucTparypy BKJIIOYAIOTCS BOIMPOCHI MO BCEM JTUCHUILIUHAM (eaepalbHOro
komrioHeHTa ['OC y4eOHOro TUTaHA TOATOTOBKM M OTAENbHAs Mporpamma
OakanaBpos no Hanpasienuio 01.04.01 — «MaremaTuka» 1o GJ0KY CHEIMATbHBIX
JTUCITUTUTHH.

BcerynuTenbHbIe HCTIBITAHUS B MAaTUCTPATYPY JOJDKHBI TIO3BOJIUTH OICHUTH:

- YpOBEHb OBJAJCHUS OCHOBHBIMH TOHSTHUSMHU BCE€X MAaTEMAaTHUYECKHX
JTUCITUTUINH, BXOIAIIAX B TMPOTpaMMy IIOJATOTOBKH OakajgaBpa MPHUKIATHON
MeTaMaTeMaTUKH ¥ HHPOPMATHKH;

- YPOBEHb TOTOBHOCTH 0akajiaBpa K Hay4HO-HUCCIIEA0BATENIbCKOM paboTe;

- YPOBEHB OBJIAJICHUSI OCHOBHBIMH METOJIaMH UCCIIEI0BATEILCKONW PaOOTHI;

- 3HaHUE OOBEKTUBHBIX TEHACHITUIN Pa3BUTHS MATEMATUUECKON HAYKHU.

[Io wToraMm BCTYNUTETBHBIX WCIBITAHUNH B MAarucTparypy, C Y4YETOM
BBISIBJICHHBIX 3HAHWA U YMEHUH TI0 BOMPOCAM, BKIIFOUCHHBIM B OHMJIET (COCTOSIIITAN
U3 TPEX BOIMPOCOB), MIPUEMHAsI KOMUCCHS BBICTABIIECT €UHYIO OIICHKY Ha OCHOBE

KOJUIEKTUBHOTO O0CYX/ICHHS .

2. Kputepun olleHKH OTBETOB NPH NMPOBEACHNH BCTYNHUTEJIbHBIX MCTIBITAHUI
B Marucrparypy. @opmbl npoBeieHHsI BCTYNMTEIbHBIX HCIIBITAHUI.
MeToanyecKkue peKOMEHAallui K MPOBeIeHHI0 BCTYNUTEIbHbIX HCIIBITAHUI

OTBET Ha BCTYNUTEIBHBIX HCIBITAHUSX B MAarucTpaTypy OLIEHUBAeTCs Ha
3aKpBITOM 3aC€AaHUM MPUEMHON KOMHUCCHUU MPOCTHIM OOJBUIMHCTBOM TOJIOCOB
YJIEHOB KOMHUCCHHU.

Pe3ynpTarhl BCTYNUTENBHBIX WCHOBITAHWA B MarucTparypy ONPEAECSIOTCA

OLICHKAMMU «IIATBb», KYCTBIPCH», KTPU», KABA».



OueHKa «IATh» CTABUTCS 32 OTBET, B KOTOPOM PAaCKPBIBAIOTCS BCE BOIPOCHI,
BKJIFOUEHHBIE B TPOTPAMMY, JIOTUYECKH MPABUIBHO TOCTPOEH OTBET, BCE TEOPEMBI
C TMOJHBIMH JOKAa3aTelIbCTBAMHU, BCE TOHATUS M3JIOKEHBl C Pa3JIMYHbBIX
METOAMYECKUX MO0JIX0/10B. McbITyeMblil CBOOOIHO OTBEUAET HA JOMOJTHUTEIIbHbBIE
BOIIPOCHI IO JTUCIUILIAHE.

OueHKa «4YeThIpe» CTaBUTCA 3a OTBET, B KOTOPOM H3JIOKEHBI BCE MOHATHUS
BKJIFOUEHHBIEC B MPOTrPaMMy, JIOTHYECKH MPABUIBHO MOCTPOEH OTBET, MPUBOASTCA
(bOpMYIMPOBKH TEOPEM U BBIBOJBI (DOPMYJI, BXOSIINX B OMJIETHBIN BOMPOC, HO B
JI0OKa3aTelIbCTBaX M BBIBOJIAX €CTh HEOObIINe OMKUOKHU. McnbITyeMblil HE OTBedaeT
Ha TPETh JOMOJHUTEIbHBIX BOIPOCOB.

OueHka «TpW» CTaBUTCA 32 OTBET, B KOTOPOM H3J1aratoTCs BCE MOHATHUS MO
nporpaMmme, NPUBOIATCS (GOPMYIUPOBKU TEOpeM Oe3 J0Ka3aTelabCTB, (HOPMYIIbI
0e3 BbIBOJA. lcmbITyemblii OTBEYaeT MEHEE TMOJOBUHBI JOMOJHUTEIBHBIX
BOIIPOCOB I10 KypCYy.

OueHka «IBa» CTAaBUTCSA 3a OTBET, B KOTOPOM M3JIATAlOTCA BXOJIAIINE B
porpamMmy TMOHATHSI C OIMMOKAMH, HET JI0Ka3aTelbCTB TeopeM. DopMyInpoBKU
TeopeM C ommbOkamu, Qopmynsl ¢ Hemoderamu. VcmeiTyemblii He maer
MPaBUJILHBIX OTBETOB Ha JIOMOJHUTEIIBHBIE BOMPOCHI IO KYpCY.

BerynuTtensHoe HcTbITaHWE TTPOBOJUTCS B MUChbMeHHOM (opme. Komuccus
TAKK€ MOXET YCTHBIMM BOIPOCAMHM YTOUHSATH OTBETHl HCHOBITYEMOTO JIA
BBICTaBJICHUSI OO BEKTUBHOM OIEHKH.

OCHOBHBIMM ~ METOAUYECKHMMHU  PEKOMEHAAIMUSMH K  MPOBEICHUIO
BCTYIIUTEJIBHBIX UCIIBITAHUM SIBJISTFOTCSI:

- ompeneneHue cooTBeTcTBUs OakamaBpa TpedoBanusm ['OC BIIO wu
YPOBEHb €r0 MOATOTOBKY;

- MPUHATHE PEUICHUS O 3aYUCICHHM B MarucTparypy N0 MaruCTepCKOU
nporpamme «Anredpa, MaTeMaTH4eCKas JIOTHKA, TEOPUS YUCEI» IO pe3yJibTaTaM

BCTYIIUTCIBbHBIX HCIIbITAHUM.



3. CTpyKTypa BCTYNIUTEILHOI0 IK3aMeHa 10 HanpaBJieHu1o. Jlurteparypa

OYM 1. MaTtemaTH4eCKUH aHAJIN3.

1.1. Tlpenen ¢ynkumu. 3amedarensHble mpenensl. OmnpeneneHue mpezena
¢bynxun o Kormmu, o I'eiine.

1.2. Teopemsl 0 ipenienax QyHKIUMN, 3aMeyaTEIbHBIC MTPEACIIbI.

1.3. HenpepsiBHOCTh (YHKIHH OZHOW W HECKOJBKUX IEPEMEHHBIX.
OnpeneneHue HENPEPHIBHOCTH B TOYKE, HA MHOXKECTBE. ApudMeTHuecKue
JIEUCTBUS HaJl HEMPEPHIBHBIMU QYHKIUSIMH.

1.4. Touku pa3psiBa. Tumsl pazpsiBoB. CBOMCTBA HENPEPHIBHBIX (DYHKIIHIA.

1.5. Teopema o HauOOJIBLIEM W HAWMEHBIIEM 3HAYEHUM HENPEPHIBHBIX Ha
CEerMeHTe (PyHKIUH.

1.6. [1epBas u BTOpas Teopemsl Beliepmtpacca.

1.7. OmnpeneneHue MTPOU3BOAHOM, €€ TEOMETPUUYECKHA W MEXaHWYECKUH
cmbiciibl. [IpaBuna auddepenuupoBanus. Ilomnbii muddepenunan QyHKIUMU
MHOTUX NepeMeHHbIX. JlocTaTouHoe ycinoBue auddepeHuupyeMocTy.

1.8. Onpenenenue yactHoix auddepeniuranos. Teopema 0 paBeHCTBE YaCTHBIX
npou3BoAHbIX. Teopema JlarpaHka O  KOHEYHBIX MPUPALICHUSAX IS
muddepeHnupyemMbix Ha cermMeHTe (QyHKIui. ['eoMeTpuueckuii CMBICT TEOPEMBbI
Jlarpanxa.

1.9. UccnenoBanue ¢yHkmuu Merogamu audepeHnnanrbHOT0 HCUUCICHUS:
NPU3HAKK MOHOTOHHOCTH (DYHKIIMH, 3KCTPEMYMBbI (GYHKIMH, BHITYKIOCTh U TOUKU
nepern0a, aCUMMTOTHI, TOHSTHE HESIBHOM (YHKIMHU, YCIOBHUS CYIIECTBOBAHUS
HESBHOW (DYHKIIMHM OJHOM NEWCTBUTEIILHONW NMEPEMEHHOM, JOCTATOYHBIC YCIOBHSI
HEIPEPHIBHOCTU U TUPPEPeHIIMPYEMOCTH HESIBHON QYHKIIUU.

1.10. Omnpenenenuvie UHTErpaja C IMOMOIIBI HHTErpaibHBIX CcyMMm [lapOy.
CpoiictBa cymm [lapOy. VYcioBue cymectBoBanusi. Muterpan Pumana u ero
OCHOBHBIE CBOMCTBA. IHTErpasn no nepeMeHHOMY BEpXHEMY MPEEITY.

1.11. ®opmyna Herorona-JleitOuuia. HecoOCTBEHHBIE HHTETPAITHI.



1.12. Tlpusznaku cxomumoctu. HHTerpamsl ¢ OECKOHEUYHBIMU MpeAeIaMU
(mepBOro poja) W WHTErpajbl OT HEOrpaHWYECHHBIX GyHKIUN. HHTerpansl B
CMBICJIE TJIABHOTO 3HaueHus. [ [pu3Haku cpaBHEHUSI.

1.13. Kpatnsie mnterpansl. Onpenenenue. HezaBucuMoCTh KpUBOJIMHENHOTO
WHTErpana oT Imytu uarerpupoanusd. @opmyia ['puna.

1.14. TloBepxHoctHble  uHTerpanbl.  Omnpenenenne. CBs3b  MEXKIY
MOBEPXHOCTHBIMU MHTETPAJIaMH MEPBOIo U BToporo tumna. @opmyna CTokca.

1.15. Crenennoit psan. O6mactb CXOAMMOCTHU cTeneHHOro psga. CBoicTBa
CTeNEHHBIX psaoB. Paznoxkenue ¢Gynkuuii B creneHHo psn. Psan ®Dypee.
JlocTatoyHOE yCIIOBHE MPEACTABUMOCTH QYyHKUIUHU psiaoM Dypbe.

1.16. Optoronanbnbie cuctembl GpyHKIMU. CxonqumocTs psaga Oypwe. [lonstue
00 unrerpaine @ypsbe.

Jlureparypa

1. Kyapsasues JI.JI. Kypc wmarematuueckoro ananuza.(muisi OakamaBpoB) —M.,

Wzn. HO0paiit,2009, T.1—C.704,T.2—C.720,T.3 — C. 352.

2. Unemn  B.A.Ilo3sask D.0. OcHOBBEI MareMaTH4YecKoro aHamm3a —M.:
dusmatiaur, 2009. Y. 2. OBC «Jlanp»
3. @uxrenronbi [."M. Kypc nuddepennmansHoro 1 MHTErpagbHOTO UCYUCIICHUS.

B 3-x tomax. — M.: ®DUSMATIJIUT, 2006. — T. 1 — C. 680, T. 2 — C. 864,

T.3 — C. 728.9bC «JIanby.

OYM 2. Anredpa u Teopusi 4uceJl.

2.1. HO/I, HOK. Anroputm EBkiuna.

- BBectm TnOHATHME KAHOHMYECKOTO  pasjiokeHus uucia. Jlokasate
CYIIECTBOBAHUE M €IUHCTBEHHOCTh KaHOHMUYeCcKoW 3anucu. Haxoxaenne HO/ u
HOK ¢ wucnonp30BaHHMEM KaHOHMYECKOTO pacmoyiokeHusd. AnroputMm EBknmpa.
BriBoa. Cea3p HOJl u HOK nByx umcern.

2.2. AnreOpauyeckne CTPYKTypbl C OJHOM OWHapHOW anreOpanvecKon

onepanuen. Teopema Jlarpana o KOHEUHbIX rpynnax. Llukinyeckue rpymnisl.



- Beectu onpeneneHuss noxyrpymnsl, Tpynibl. CMEXHbBIE KIIACCHI, Pa3JI0KEHUS
rpynnsl o noarpynme. Ilopsanok rpymmsl, nHAexke noarpynnsl. l{uknmnueckune
rpynisl. 13oMophu3M HUKITUYECKUX TPYIIIL.

2.3. MeTobl perieHus: CUCTEM JIMHEWHBIX alreOpanyecKux ypaBHEHH.

- Meron ["aycca, ucciiefoBanrie CUCTEM JIMHEMHBIX YPABHEHUN U perieHne. Meto
Kpamepa. CucreMbl TMHEHHBIX YpaBHEHUN KpaMepoBCKOTO Tuma. BeiBoa dhopmyn
Kpamepa MaTpH4HBIM CLIOCOOOM.

2.4. Kputepuii COBMECTHOCTH CUCTEM JIMHEWHBIX YPaBHEHUH.
- Teopema Kponekepa-Kanemmm c noka3aTensCTBOM.

2.5. JluneliHple MpeoOpa3oBaHUs BEKTOPHBIX MpocTpaHcTB. CoOCTBEHHBIE
3HAYEHUsI U COOCTBEHHBIE BEKTOPBHI.
- Onpenenenue TUHEHHOrO peoOpa3zoBanus. MI3MeHeHrne KOOpAUHAT BEKTOpa IIpH
JuHeWHOM mpeoOpazoBaHuu. COOCTBEHHBIC 3HAYEHHUS! U COOTBETCTBYIOIIHME WM
coOCcTBeHHbIE BEKTOPbI. CBOIICTBA COOCTBEHHBIX BEKTOPOB.

2.6. IlonoxurtenbHO oOMNpeaeneHHble KBajapaTuuHble QopMmbl. Kputepuii
IIOJIO’KATEIIBHOU OIPEEIICHHOCTH.
- Jlatb ompeneneHue MoONOKUTENbHOW —omnpenesneHHocTu. CpoiictBa. Kpurepuit
CuiibBecTpa NMOJIOKUATEIBHON ONPEAETIEHHOCTH C JOKA3aTENBCTBOM.

2.7. Marpunpl. Oneparuu HaJl MaTpuiiaMu. MaTpuuHbIN crioco0 pelieHus
CUCTEM JINHEWHBIX YPABHEHH.
- Omnpenenenue omnepauuu Haa Martpunamu. OOpaTHas MaTpula, YCIOBHUE
cymectBoBanre. KomibIlo KBajpaTHBIX MaTpull. MaTpuUyHBIM CrMOCO0 pelieHus
CUCTEM JIMHEUHBIX YPABHECHUM.

2.8. Jluneiinbie npocTpaHcTBa. basuc u pazmepHocts. KoopauHatel BeKTOpa.
CBs13b KOOPAMHAT BEKTOPA B PA3JIMYHBIX Oa3ucax.
- OmnpeneneHne  JUHEHMHOrO  MPOCTPAHCTBA. Onpenenenue  Gaswuca.
CymectBoBanue 0asuca, mpouecc opToroHanu3anuu. KoopaumHaTel BeKTOpa B

0azuce. l3MeHeHre KOOpAUHAT BEKTOPA MPHU MIEPEXO/IE K APYromMy Oaszucy.



2.9. AnreOpandeckue CTPYKTYpbI C IByMs aJireOpandecKUMH ONepalusIMH.
Henmurenu Hyns. XapakTepuCTUKA TOJIE.

- Omnpenenenne konbua W mons. llpumepsl: nenutenn Hyias B KOJIBIIE.
CaoiicTBa. Xapakrepuctuka mnoiisi, cBoiictBa. [Ipumepsl yncnoBeix nonei. [lone
KOMIIJIEKCHBIX YUCEIL.

2.10. Tlosie kOMIUIEKCHBIX yucels. Onepauuu HajJ, KOMIUIEKCHBIMUA YHCJIaAMHU.
®opmyiia Myaspa. Kopenb N-oii crenenu u3 enuHuibl. CBOMCTBA.

- BBectn mousarue mapsl. AnrebOpanueckas ¢popMa KOMILIEKCHOTO YHCIIA.
CrnoxxeHue, yMHOXKEHUE, JIeJICHIEe KOMILJIEKCHBIX YHCelN B ainrebpandeckoit Gopme.
Tpuronomerpuueckass ¢opma. Omnepanuu HaJ KOMIUIEKCHBIM YHCJIaMH B
TpuroHomeTpuueckon popme. M3pneueHus: KOpHs N-0if CTENEHHU.

2.11. Mmnorounensl. Omnepauuu Hajg  MHOrowieHaMu. [lenmumocTh
MHOro4wieHOB ¢ octaTkoM. Kopuu mHorouneHnoB. Cxema ['opuepa. HOJl u HOK.
Teopema Buera.

- Onepanun Hajg MHorowieHamu. KopHu MHOrowneHoB. JlennmmocTe Ha
nywieH. Cxema I'opHepa. KpaTHbie kopHH. B3anMHO NpOCThiE MHOTOYJICHBI.
Teopema Bueta. OcHoBHast Teopema aireOpbl MHOTOWICHOB (0€3 10Ka3aTeIhCTBA).

2.12. HO/J. Anroput™ EBkinaa.

- [Tonsitue HOJI Heckonbkux yncen. B3auMHO MPOCThIE U MTOMApHO B3aUMHO
MPOCTHIE yncia. AIroput™ EBKinAa v €ro ciaeiacTBUs.

2.13. HenpepsiBHBIE IpOOH.

- IlonsiTue HenpepsIBHOM ApoOu. KoHeuHble 1 OECKOHEUHBIE HEMPEPHIBHBIC
npobu. Ilogxonsmue ApoOU M 3aKOH UX cocTaBiieHus. CBONCTBa IMOJIXOJSIIHUX
TpoOeii.

2.14. CpaBHEHHUS M KJIACCHI BHIYETOB.

- Omnpenenenue cpaBHeHus. (CBOHCTBA CpaBHEHUW OTHOCSIIUXCS K
CIHOXKEHHI0 W yMHOXeHUI. [losHas cucrema BbrueTOoB. KitacCc BBIUETOB 1O
Moy ir0. CBOMCTBA KJIACCOB BBIYETOB MO MOJIYJIIO M.

2.15. Teopema Diinepa u TeopeMa O CPABHEHUSIX.



[IpuBeneHHast cUCTEMa BBIUETOB IO MOAYJIIO M U €€ cBoMcTBO. Teopema Ditnepa o
cpaBHeHMAX. Mainas teopema depma.

2.16. CpaBHeHUsI TIEpBOM CTEMEHH C OJHUM HEU3BECTHBIM; CIIOCOOBI HX
pewieHus. [loHsATHE CpaBHEHHS C OJHUM HEWU3BECTHbIM. OmNpenesieHUE pPEeUIeHUs
cpaBHeHUs. Teopema O CpaBHEHHUSAX IEPBOM CTENEHH C OAHUM HEU3BECTHBIM.

Cnoco6 Ditepa u cnoco0 HENpephIBHBIX JpoOel pelieHusi cpaBHeHHM 1-oi

CTEIICHMU.
Jluteparypa

1. Kocrpukun A.W., Manun FO. U. JIuneiinas anredpa u reomeTpus. 4-¢ U3,

C.-I1.: JIanb, 2012r.

2. Kypom A.T'. Kypc Boiciieit anreopsl. 18-¢ uza. C.-I1.: Jlanp, 2011r.

3. ®anmmees .K. Jlekmmuu mo anre6pe. 5-¢ m3a. C.-I1.: Jlams, 2012r. ObC
«JIanp»

4. BunorpanoB U.M., OcHoBsl Teopun yucen. 10-e uzza. «Jlanwy, 2009r.

5. byxmTad A.A. Teopus uncen. 4-e uza. «Jlanby, 2000r.

OYM 3. IndppepenunajibHble ypABHEHHS.

3.1. ®opmynupoBKa TEOpEeMBl CYLIECTBOBAaHMs pelleHHus 3anadu  Komm.
OyHKIMM,  yAOBIETBOpstomKEe  ycnoBuro  Jlummumma.  JlokazaTtenbCcTBO
CYILLECTBOBAHHSI pemienus  3agaun  Komwm  (MeTon — IMOCJIEI0BATENIBHBIX
npubIMxKeHui). Jloka3aTenbcTBO €IMHCTBEHHOCTH PEILICHHUS.

3.2. JluHeiliHass  3aBUCHUMOCTb  (HE3aBUCHUMOCTH) CHCTEMBI  (DYHKIIUH.
dyngameHTanpHas cucreMa (QYHKIMA. YCIOBUS JIMHEHHOW 3aBHCUMOCTH
(nezaBucuMocTd) (yHAaMEHTaNbHOW cucTeMbl. CTpyKTypa OOIIEro pelieHus
ypaBHeHus. HaxokIeHHe 4acTHOro pPELIeHHs HEOJAHOPOIHOIO YPaBHEHHS 110
CTPYKTYypE IpPaBOM YaCTH.

3.3. Meton Diinepa HaxoXAeHUs OOIIEro PerieHrs OJHOPOJAHOTO YpPaBHEHHS.

JluneiiHast 3aBUCHUMOCTh (HE3aBUCHMMOCTh) YacCTHBIX pelieHuil. Bapuanus



MIPOU3BOJIBHBIX MOCTOSIHHBIX. [loydeHne cuctemMbl ypaBHEHUW JJISI ONPENCIICHUS
KO3 UITUEHTOB.

3.4. Ilonarue yctoiuuBoCcTH 10 JlanmyHOBy. IloHSTHE AaCMMNTOTHYECKOU
ycroiunBoctd. Kpurepuil ycrtoilunBocTd mo mnepBoMy MpuoimkeHuo. Teopema
JlsmyHoBa 00 ycronWumBocTH. Teopema JlsmyHoBa 00 acHMOTOTHYECKOU
YCTOMYUBOCTH.

Jlureparypa
1.bubukos FO. H. Kypc o0bikHOBEeHHBIX TudPepeHIInaTbHbIX YPaBHEHUH. 2-¢
u3a., crepeoturl., 201 1r. 9bC «Jlanb»

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=1542

2. Nemupnosuu b.I1., Monenos B.I1. luddepenimansasie ypaBHeHUs. 3-€ U3,
2008r. ObC «Jlauby
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=126

3. bepkos H.A., 3y6koB B.I'., Munocues B.b., [Tymkaps E.A. Kypc maTematuku
JUUISl TEXHUYECKUX BBICIINX y4eOHBIX 3aBefeHuid. Yacts 3. [{uddepenunanbabie
ypaBHEHUS. YpaBHEHUSI MaTeMaTH4YecKon Gpu3uku. Teopus onTUMuU3auu. 2-¢
u3., uctp., 2013r. ObC «Jlanb»
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=30426

OYM 4. OyHKIIHOHAIbHBIN aHAJINU3.

4.1. Onpenenenre METPUUECKOro MpocTpancTsa. [Ipumepsl.

4.2. Onpenenenue MOJIHOTO0 METPUUECKOTO TPOCTpaHCTBA. [Ipumepsl.

4.3. OnpeneneHre CKUMAIOIIET0 0TOOPaKeHHUS.

4.4, TeopeMa 0 IPUHITUIIEC C)KUMAIOIIUX OTOOPAKEHUM U €€ JI0Ka3aTeIbCTRO.

4.5. OnpeneneHre TMHETHOTO HOPMUPOBAHHOTO IPOCTPAHCTBA U IPOCTPAHCTBA
banaxa. [Ipumepsl.

4.6. OmpeneneHue  KOMIIAKTHOIO ~ MHOXECTBA B HOPMHPOBAaHHBIX

npocrpancTBax. [Ipumepsr.
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4.7. JlaTb TIOHATHE PABHOMEPHOM OrPaHUYCHHOCTH U PABHOCTETICHHOM

HENPEPBHIBHOCTH (PYHKIIMI MHOKECTBA.

4.8. ITpuBecTu 10Ka3aTENBCTBO TEOPEMBI Apliea.

4.9.0npenenenue pe3oIbBEHTHI U MPUBECTU €€ CBONCTBA.

4.10. Teopembl @pearonbma U UX J0KA3aTENbCTBA.

Jlureparypa

1.

Konmoropos A.H., ®omun C.B. DOnementsl Teopuu GYyHKIHA U
dbyHKuuoOHaIbHOTO aHanmu3za. — M.: OU3MATIIUT, 2012. — 517 cp.
www.knigafund.ru/ 107095.

Cmomun HO.H. Bsenmenue B Teoputo (QyHKIUH  JEHCTBUTEIHHOM
nepemenHoil. — M3n-Bo ®JIMHTA, 2012 r. — 517 ¢. www.knigafund.ru/
170454.

Haiimapk M.A. Jlunelinbie auddepenunansubie omepatopbl. M3m-Bo

®dusmatiut, 2010 r., 521 ¢. www.knigafund.ru/ 1711884.

Konmoropos A.H., ®omun C.B. DOnementsl Teopuu GYyHKIHA U
dbyHKIIMOHANBHOTO aHanu3a. M3a-eo ®dwsmarmur, 2009 1., 572 c.,

http://e.lanbook.com.

I'ypesuu A.Il., Kopues B.B., XpomoB A.Il. COopHuk 3agauy 110
byHKuHOHaIbHOMY aHanmu3y. Wzn-Bo  «Jlaws», 2012 1., 192 c,

http://e.lanbook.com.

Jrocrepuuk  JILA., CobGoneB B.U. Kpatkwii kypc (QyHKIIMOHATIBHOTO

anaimmsa. U3n-Bo «Jlaue», 2009 1., 272 c., http://e.lanbook.com.

Tpenorun B.A., [Tucapesckuit 5.M., Cob6oneBa T.C. 3agauu u ynpaxHeHUs
no QyHKuuoHaJbHOMY aHanu3y. M3a-o «®@usmarnut», 2005 r., 240 c.,

http://e.lanbook.com.
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OYM 5. Teopust pyHKIMH KOMILIEKCHOIO IEPEMEHHOTO.

5.1. Onpenenenune mMpou3BOIHON HYHKIINNA KOMILIEKCHOTO MEPEMEHHOTO B TOUKE.

5.2. JlokazaTb TeopeMy O HEOOXOAMMBIX M JOCTATOYHBIX  YCIOBUSX
muddepeHIupyeMocT B TOUKe 00J1aCTH, T.€. ONIy4YuTh yciaoBusi Komu-Pumana.

5.3. OmnpeneneHue 0JHO3HAUYHON aHATUTHUECKON (QyHKIUHU B oOnactu. [IpuBectu
JTI0Ka3aTelIbCTBO MHTErpalibHOM TeopeMbl Komm. [Tpumep.

5.4. ChopmynmupoBaTh TEOpEMy O PA3IOKUMOCTH AHATUTHICCKON (DYHKIMU B
pan Teimopa ¥ IPUBECTH €€ TOKA3aTEIbCTBO.

5.5. Onpenenenue psana Jlopana. Panguyc cxomumoctu psiga Jlopana. Teopema
Jlopana ¢ nokazarensctBoM. [Ipumep.

5.6. Knaccudukanms 0coObIX TOYEK aHATUTUIECKON (PYHKITUH.

5.7. Onpenenenue BeiueTa GYHKIIMU KOMIUIEKCHOTO TIEPEMEHHOTO OTHOCUTEILHO
0Cc000M U30JUPOBAHHON TOYKHU.

5.8. OcHOBHas TeopeMa O BBIUETAX U €€ JIoKa3arenbcTBO. [lokazath Ha nmpumepe
MPUMEHEHHUE TEOPEMBI O BbIYETAX JJISI BRIUUCIICHUS] MHTETPAJIOB.
Jlureparypa

1. CpemaukoB A.I'., TuxonoB A.H. Teopus JyHKIHH KOMIUJIEKCHOTO

nepeMenHoro. M3a-po ®us. Mar. aur., 2010 r., 234 c¢. www.knigafund.ru/books/
112548.

2. Kapaces N.I1. Teopust ¢hyHKIINI KOMITIEKCHOTO TIepeMeHHoro. M31-Bo Ous.

Mar. nut., 2008 r. www.knigafund.ru/books/ 106373.

3. llabynun M.U. Teopust (yHKIUH KOMIUIEKCHOTO MEpeMEHHOro. - M.:

«Hayxkay, 2010 1.

4. CupopoB HO.B., ®enoproxk M.B., Illabynun M.U. Jlekumm mno Tteopuu
(GyHKUMNA KOMIUIEKCHOTO nepeMeHHoro. - M.: «Hayxkay, 2005 r.
5. Boukossicckuit A.W., JIynu I'.JI., ApamanoBuu A.M. COopHUK 3amay 1o

Teopur (PYHKIIUH KOMIUIEKCHOTO TepeMeHHoro. M3n-Bo ¢wus.mar. mut. - M.:

«Hayxkay, 2006 .
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6. lla6ynun M.M. COopHuK 3aga4 1Mo Teopuu (GYHKIUNA KOMIUIEKCHOTO

nepeMeHHoro. - M.: «Hayka», 2010 r.

OYM 6. KomnboTepHbie HAYKH.

OcCHOBHBIE YCTpOICTBA M CTPYKTypa coBpeMeHHbIXx OBM. MarucrtpajibHo-
MOJYJIbHBIM TMPHUHIMIT TOCTPOEHUSI KommbroTepa. Maructpans. IIpoueccop,
OlepaTUBHAs MaMsATh. ANIapaTHas peaju3alus KOMIIBIOTEpA: CUCTEMHBIA OJIOK,
BHEUIHsS NaMsTh, YCTPOWCTBa BbIBOAA MH(opMmanuu. CTpyKTypa M Ha3HAuYEHUE
nporpaMMHOro obecrneuenus. OnepalnoHHas CUCTEMa, 3arpy3ka ONEepalliOHHON
cuctembl. [Iporpammuas o0paboTka pnaHHbIX. Dailnbl U (¢aiiaoBas cUCTEMA.
Jlormueckast cTpykTypa JuckoB. IlpukinagHoe mnporpaMMHoOe OOecledeHHe.
OcHOBHBIE MOHATHUS u IPUHIUIIBI 00BEKTUBHO-OPUEHTUPOBAHHOTO
IPOrpaMMUPOBaHMs. AJITOPUTMUYECKOE (OMEPALlMOHHOE) IMPOTPAMMUPOBAHUE.
CtpykTypHOE MpOrpaMMHUPOBAHUE. OOBEKTHBHO OPUECHTUPOBAHHOE
nporpammupoBanue. [loHATHE WMHKANCyJsUMU, HACIEIOBAHUS U MOJIUMOp(dU3Ma.
OCHOBHBIE 3JIEMEHTHI U OIIepaTOpHl s3blKa nporpammupoBanus [lackans. Andasur,
OCHOBHBbIE onpenenieHusa. CTpykTypa nporpaMmbl. CTaHIApTHBIE TUIIBI JaHHBIX.
[IporpaMmmupoBaHue aaropuTMOB JIMHEMHOM CTPYKTypbl. Ormeparopsl BBOJa M
BBIBOJIA JIaHHBIX, ONEPATOP NPHUCBAUBaHUsA, COCTABHOM M IYCTOH OIEpaTOpBI.
VYrpapnsmonme KOHCTPYKIMM S3bIKA. YCJIOBHBIM oOmepaTop, omepaTtop BbIOOpa,
oneparop nepexoaa. IIlpumepbl nporpaMMHpOBaHUs BBIYUCIUTEIBHBIX MPOLECCOB
C pa3BeTBICHHUsAIMHU. OpraHuzanusi LHUKIMYECKUX mpoueccoB. OmepaTop LHKIA C
MpEABAPUTEIBbHBIM ycioBUeEM. Ormeparop LUKIA € MOCIEAYIOUUM YCIOBHUEM.
Onepartop mMkia ¢ nmapameTpoMm. BioxeHHble HUKIBL. CIOXKHBIM THIT JaHHBIX-
MaccuBbl. [loHsiTHE MaccuBa, TUIT MACCUBA, YIAKOBAHHBIE MaCCUBBI, MHOTOMEPHBIE
maccuBbl. [loamporpammel. Ilpouenypst u  ¢yHkuumu. OrpaHuyeHHBIA U
MPUMEPHBIM THUI JAaHHBIX. MHOXecTBa W 3anucy. DalaoBbI THUIIA JTAHHBIX.
Nudopmarus u coodmenue. [loustue 06 nupopmaruu, cpeacrTBax ee o0padOTKH.

CpoiicTBa HMH(pOpMAIMM KaK Mepa YMEHbBIICHUS HEONPEeAeNeHHOCTH 3HaHUM.
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CopnepxarenbHblii W an(aBUTHBI TOAXOJ €€ OIPEJCIICHUI0 KOJUYeCTBa
unpopmaruu. Gopmymna lllennona. [Ipeacrasnenue u koaupoBanue HHGOPMaIIUH.
JIBOMYHOE KOJUPOBAHHE B KOMIIbIOTEpE. AJTOPUTM, €r0 CBOWCTBA, METObI
MPOCKTUPOBAHUS, OTJIaJKa AJTrOpUTMBI, OCHOBHBIE CBOHCTBA U CIOCOOBI
npeacTaBieHus. OOBEKTHl AITOpUTMA: KOHCTaHTA, NMEpPEMEHHasi, UMsl OOBbEeKTa
anroputma, maccuBbl. O0paboTka MaccuBoB. CTPYKTYpHBIN MOAXO K pa3padboTke
aJIrOPUTMOB. JTambl pa3pabOTKH alroputMma: AHalu3 YCJIOBUSA 3aJadyd, MakeT
UCXOJIHBIX JIAHHBIX, MAKeT Ie4YaTH pPe3yJIbTaToB, TaONIuIa WJIEHTU(DUKATOPOB,
MoIaroBasi JIeTajau3aius airopurma, (opMalbHOE WCIOJHEHUE alTOpUTMAa,
dbopmansHOe ucnoiaHeHue anropurma. MuabopMalimoHHbIe TEXHOIOTUUA O0yUYEHHUS.
TexHuyeckne BO3MOKHOCTH IEPCOHAIBHOIO KOMIIBIOTEPA KaK OCHOBA €ro
NpUMEHEHUs1 B ydeOHOM nmporecce. OCHOBHBIC HAMpaBJICHUS HCIOIb30BaHUS
HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH B oOpazoBaHuu. Pa3BuTHE TUYHOCTHBIX
KAauecTB y4Yallerocss NpH HCIOIb30BAHUM HWH(POPMAIIMOHHBIX TEXHOJOTUHA B
nporiecce oOyueHus. DopMupoBaHue Y4yeOHOrO OIbITA CaAMOCTOSTEIbHOU
AKCIEPUMEHTAIILHO- UCCIIEIOBATENILCKON NIeSITENbHOCTH. [IporpaMmHbie cpeacTBa
y4e0HO-METOIMYECKOT0 Ha3zHaueHus. [IporpamMmHbie cpeicTBa MPOSKTHUPOBAHUS
MeJaroruueckKux  MPOrpaMMHBIX  cpeAcTB.  [lepcnekTuBbl  UCHOIL30BaHUS
WHOOPMAITMOHHBIX ~ TEXHOJOTUW B  Tpoliecce  OOydeHHsl.  DKCIEpTHBIE
oOyyaromuecsi CUCTeMbl. BHII€0, KOMIBIOTEPHBIE CHUCTEMBI, MHPOTYKThI
MyJbTUMEINA TeXHOJOruu. CHCTEMBl BUPTyalbHON peanbHOCTH. WHTEpHET-

pecypchl 00pa30BaTEIBHOTO THUIIA.

Jlureparypa
1.  Benuxosuu JI.C., [IBeTkoBa M.C. [IporpammupoBanue Jjisi HAUUHAKOIIUX.
N3natensctBo: "bunom. JlaGopartopus 3Hanuii" , 3-e wmza. an. 2012r.
OBC«Jlanb»

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=8772
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2.  KimoueB A.O., Kycrapes I1.B., Kossizuna JI.P., Iletpos E.B. Ilporpammuoe
oOecrieueHne BCTPOCHHBIX BBIYMCIUTENBHBIX cucTteM. W3n-Bo: CIIOHUY
UTMO  (Cankr-lIlerepOyprckuii  HallMOHAJIBHBIA  HCCIIEAOBATEIbCKUIN

YHUBEPCUTET UH(GOPMAIMOHHBIX TEXHOJIOTHUM, MEXaHUKU M ONTUKH), 2009r.

http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=40705

3. boraués K.HO. OcHOBbI nNapajjieNbHOIO MPOTPAaMMHUPOBAHUS: ydeOHOE
nocobue. W3n-Bo: "bunom. JlaGopatopus 3Hanuit", 2-¢ usm. am., 2013r.

http://e.lanbook.com/books/element.php?pll cid=25&pll id=42626

4. IHanprun B.®. 3amumra napopmMaiuy B KOMIBIOTEPHBIX CUCTEMaX U CETSX.
N3n-so "MK Ilpecc", 2012r.
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3032

OYM /. JuddepeHunanbHasg U aHAIUTHYECKAS] TeOMeTpPHsl, TOIOJIOTHUs.
JIUCKpeTHAs MAaTEeMATHKA M MAaTeMATHYeCKAasl JIOTHKA.

8.1. Kpussie. ®opmyisr OpeHe.

- Kpussie. Penep ®@pene. Kpusnuzna u kpyuenne kpusbix. @opmyiiel Opene.

8.2. IlepBast u BTOpas KBagapaTUIHbIe (POPMBI TOBEPXHOCTH.

- Onpenenenusi nepBoi M BTOpoM KBagpaTuuHbiX (opm. KoadduuneHtsr
atux (opma. IIpuMeHeHust mepBON  KBagpaTHUUHOW (POPMBI IJIST HAXOXKICHHUS
JUIMHBI IyTM KPUBOM Ha MOBEPXHOCTH, IUIOMIAAA O0JacTH Ha MOBEPXHOCTH, yria
MEK]ly KPUBBIMH Ha TOBEPXHOCTH.

8.3. 'mankue MHOTOOOpA3MsI.

- OmnpeneneHne Taagkoro MHOrooopaszus. OtoOpaxeHrne MHOrooOpaszuil.
Mmuoroo0pasusi ¢ Kpaem.

8.4. Bekrtopel. JluHeilinble onepaTopbl Hajn BekropamMu. CkansipHOE,
BEKTOPHOE, CMEIIIaHHOE NPOU3BeAeHUE BEKTOPOB. CBOICTBA.

- Cl0oeHue BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncio. KoymmHeapHsle n

KOMILJIaHApPHBIC BCKTOPLI. KOOp,Z[I/IHaTBI BCKTOpa OTHOCUTCJIBbHO JAaHHOTO Oa3uca.
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BrIpakeHne CKaISIpHOrO0, BEKTOPHOIO M CMEIIAHHOTO IPOU3BEACHUS BEKTOPOB
yepes KOOPAUHATHI ITUX BEKTOPOB.

8.5. IIpsimas MHUS HAa TIOCKOCTU. B3aMMHOE pacionoKeHUe NpsIMbIX.

- YpaBHeHHEe TpSAMON C YIJIOBBIM KOA((PHUIIMEHTOM. YpaBHEHHE MPSIMOi,
POXOJSIIEH Yepe3 ABE TOUKH, OOllee YpaBHEHHE MPSAMOM, YpaBHEHUE NPSIMON B
otrpe3kax. HopmansHoe ypaBHeHnue mnpsmoid. [IpuBenenue oOiiero ypaBHEHHS K
HOPMAaJIbHOMY BUJY, PACCTOSIHUE OT TOYKH JI0 IIPSMOM.

8.6. IlnockocTh B mpocTpaHcTBE. B3auMHOe pacnonoxeHue MIOCKOCTeH B

IIPOCTPAHCTBE.
- OO1iee ypaBHEHHUE MJIOCKOCTH. YPaBHEHHE TUIOCKOCTH, IMIPOXOAIIEH Yepe3 TpH
TOYKH. YPaBHEHHUE IUIOCKOCTH, NMPOXOAIIEH Yepe3 JaHHYIO TOYKY IapajulesIbHO
JBYM BEKTOpaM. YpaBHEHHE IUIOCKOCTH B oOTpe3kax. HopmanpHOe ypaBHEHHe
wiockocTh. [lpuBeneHne oOHIEro ypaBHEHUS IJIOCKOCTH K HOPMAaJbHOMY BHIY.
PaccTostHue OT TOYKH 10 IIJIOCKOCTH.

8.7. llpsmas B mpocTpaHCTBE. B3anMHOE pacnoioKeHue TPSAMBIX B
IIPOCTPAHCTBE.

- Ilpsmas, kak JHMHUA [EPECEUYEHUs] NBYX IUIOCKOCTEH. YPABHEHHUE NPSMOW,
npoxonsiield yepe3 ABe TOukW. llpuBeneHune oOMMX ypaBHEHUH NPSIMOM K
KaHOHMYECKOMY BHUy. PaccTossHME OT TOYKM 10 IIPSAMOM B IIPOCTPAHCTBE.

8.8. Ilpsimasgs W TIJIOCKOCTP B NPOCTPAHCTBE. B3aMMHOE pPacnoyIOKEHHE
MPSIMOM U TIJIOCKOCTH.

- Yroja Mexay NpsMOM U IUIOCKOCTBIO. YTOJI MEXAY ABYMS INPSIMBIMHU.
YpaBHeHUE NOPSIMOW, NPOXOIAIICH Yepe3 MaHHYI TOYKY, IEepPIEHIUKYJISPHO
JTAaHHOM IUIOCKOCTHU. Y PaBHEHUE IIJIOCKOCTH, MPOXOASIIEH YEPE3 JAaHHYIO MPSIMYIO,
MEPIECHINKYJIIPHO JAHHOM IIJIOCKOCTH.

8.9. Kpussie Broporo nopsaka. (KBII)

- Dmnunc, runepbona, mapaboiia, WX KAHOHUYECKHE YpaBHEHUS.
DKCUEHTPUCHUTET, AUPEKTPUCHI, (POKATbHBIE PAJANYChl ITUX KPHUBBIX. ACHUMITOTHI

TUNEepOOIIBI.
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8.10. IToBepxnoctu BTOoporo nopsiaka (I1BIT).

- DIIUIICOUBI, TUTIEPOOTIOU I, MapaboIouabl, MHIMHAPHL. KoHudeckue
CEUYECHUS.

8.11. Ilpumenenue nHBapuantoB sl onpeneneHus tuna KBII u IIBII u
MPUBEJICHUE UX K KAHOHUYECKOMY BU]TY.

- NuBapuantel KBII u IIBII npu nmapauienbHOM MEpPEHOCE, MPU MOBOPOTE
oceil u o011ero npeodpazoBaHueE.

8.12. Wcuucnenus Bbicka3zbiBaHUW. HopMasnbHbIe U COBEpIICHHBIE (HOPMBI.
Teopembl po6IIEMBI pa3peIMMOCTH.

- BBecTu TMOHSTHE BBICKA3BIBAHUIO OINEpPAIIMU HAJl BBICKA3bIBAHUSIMHU.
OcHOBHBIE 3aKOHBI anreOpnl  BbICKa3biBaHWW. HopmanbHble M COBpEMEHHBIE
¢dopmbl. Teopema 0 MPUBOAMMOCTH K COBEPILIEHHBIM (opMaM. YeTrslpe TeopeMbl
po0JIeMbl Pa3peIIUMOCTH.

8.13. AKCHOMBI UCUHCIIEHUS] BBICKA3bIBaHUN. JJ0Ka3yeMOCTb BBIBOJAUMOCTD.
[IpaBuna BeiBoAa NB. Teopema o nenykuuid.

- IlpuBectn axcuombl ['mnnbepra KMB. BBectu omnpeneneHus mNOHSATHI
JIOKa3yeMOCTH U OINpEAEICHUs TOHATUIA JOKa3yeMOCTH U BbIBOAUMOCTH. [IpaBuiia
3aKJII0YEHUS] U TPaBWIIO 00 SKBUBaJEHTHOU 3ameHe. Teopema o aeaykuuu UB ¢
JI0Ka3aTeJIbCTBOM.

8.14. ITpunoxenus npenukatoB. CTpoeHue u BUbI TeopeM. HeoOxonumoe u
JIOCTATOYHOE YCIIOBHE.

- OIMCaHWE CTPOEHHS TEOPEM C MOMOLIBIO NMPEAUKATOB. VM3yueHue BHIIOB
TEOpeM Ha A3bIKE MpeaukatoB. HeoOXogumoe M JOCTATOYHOE YCIOBHE Kak
MpEeIUKATHBIE (POPMYIIBI.

8.15. IlpaBuibHbBIE W  HeNpaBWIbHbIE  paccyxiaeHus. IIpumepsr
HEIPaBUJIbHBIX PACCYKIECHUH.

- Onpenenenre MPaBUIBHOTO pacCykaeHus. PaBHOCUIBHOCTh MPABUIIBHOTO
paccyXJieHus M TpenuKaTHOW QopMynbl. Buabl MpaBUIIBHBIX PacCyKIECHUU.

[IpuBecTH npUMeEpPHI MPABUIIBHBIX PACCYKIACHUMN.
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8.16. Pa3zmertieHnsa v coueTaHusl.

- Ymopsmodenneie u HeynopsgodeHHsle (N,K )- BeIOOpkm. IlpaBmiio
npousBeleHUsT B KoMmOuHatopuke. Dopmynbl s YWCIa pa3MEIIeHUd U
COYETaHUM.

8.17. bunomunaneHas ¢popmyna HetotoHa. [lepecTaHOBKM C MOBTOPEHUSIMU.

- bunomunanbnas gopmyna. ColicTBa OMHOMUHAIBHBIX KO3 (UIIUEHTOB.
Tpeyronbauk [lackans. @opmyiia 11 yrcia NEPEeCTaHOBOK C MTIOBTOPECHUSIMM.

8.18. I'padb1. Tunsl rpados. Teopemsl 0 cTeneHsIX BeplIuH rpada.

- Omnpenenenune rpada. OpUEHTHPOBAHHbIE M HEOPUEHTUPOBAHHBIC Tpadbl.
Myneturpad u ncesporpad. Ilonarue creneHu BepuuHbl. llomoxutenbHas u
OTpULIATENbHAsA  CTENEHb  BEpPIIMHBL. TeopemMbl O  CTENEHSAX  BEPUIMH
HEOPUEHTHUPOBAHHOTO U OPUEHTUPOBAHHOTO Tpada.

Jlureparypa
1. AcanoB M.O. Bapanckuii B.A. Pacun B.B. Jluckpernass Mmaremaruka: rpadpsl,
MAaTPOUIbI, AIITOPUTMBL. 2-€ u3A. uctp. u gom. 2010r. 9bC "Jlanp"

2. Pempkun H.II.  uckpernas wmaremaruka: ydeOHuUK.  M3maTenncTBO:
OU3SMATIINT, 2009. 3BbC «Knauradhoum»

3. Makoxa A.H., Caxntok IL.A., YUepsskoB H.M. [luckperHas maremaTuKa:
yaebHoe nmocoobue . zmarensctBo: PUIMATIINUT, 2005 r. OBC «Kaurad o
4 3aiiniea E.B., ['ypoBa JI.LM. Maremaruueckasi JIOTUKa U TEOPHST aJITOPUTMOB:
Yyebnoe mnocobue, M3marenbcTBO MOCKOBCKOTO TOCYIapCTBEHHOTO TOPHOTO

yauBepcuteta, 2006 r 9bC «Knauradonm»

5.Bepemarun H.K., VYcnenckuit B.A., Ilnucko B.E. BBoanblii Kypc
MaTeMaTHYeCKOl JIoruku: ydebHoe mocodbue. Uzn-so: OUIMATIIUT, 2007 r.
OBbC «Kuuradona»

6. I'yposa JI.M. 3aiineBa E.B. Marematnueckasi JIOTUKa U TEOpHUS aJTOPUTMOB.

N3n-Bo"TI'opuas knura", 2006r. 9bC «JIanb»
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http://www.knigafund.ru/authors/6718
http://www.knigafund.ru/authors/29028

7. Twpun C.®., Anses H0.A. [uckpernas wmarematuka: [IpakTuueckas
JTUCKpETHAsT MaTeMaTHKa W MaTeMaTH4ecKas JIOTuKa: ydeOHoe mocodbue. M3a-Bo:
®dunancel U cratuctrka, 2010 r. 9bC «Kuauradong»

8.Mumenko A.C. domenko A.T. Kypc nuddepenimanbHol reoMeTpuu U
TomnoJjoruu. 3-¢, nepepad. u jgon. uzaanue, 2010r. 9BC «Jlanby

9.Cusmiit C.B. Jlekiuu o qud depenmuansuoit reometpun, M3a-Bo « DusmatianTy

2007r. DBC «JlaHby.

OVYM 8. Teopusi BeposiTHOCTE U MaTeMAaTHYeCKAsl CTATUCTUKA.
MeToabl BHIMHUCICHU.

9.1. Kitaccuueckoe v TeOMETPUYECKOE ONPEICTIEHUE BEPOITHOCTH.

9.2. ®opmynsl bepnymm, baiieca.

9.3. UurerpanwHas gopmyna Jlamnaca.

9.4. OcHOBHBIEC 3aKOHBI pacCIpe/IeNieHUs CIyYalHbIX BEJIMYMH (B TOM YHCIIE
HOpPMaJIbHBIN 3aKoH ["aycca).

9.5. OueHka qOBEpUTEIBLHOIO HHTEPBAa C 33JJaHHON HAJIE)KHOCTHIO.

9.6. Kputepum HOCTOBEPHOW Pa3IMIYMMOCTH CTATUCTHYECKUX JaHHBIX,
Metonsl MonTte-Kapiio.

9.7. Knmaccuueckrie METO/Ibl BAPUAIIMOHHOTO UCUUCIECHUS M UX TIPUIIOKEHUS
K PCHICHWIO KOHKPETHBIX 3a7a4 W3 MEXaHWKH, MaTeMaTU4YeCKOW (U3HKH:
ypaBHEHUs1 DJiiyiepa I Pa3MUHbIX  (DYHKIIMOHAIOB, METOJbI OTHICKAHUS
ONTUMAJIBHOTO 3HaueHWs (YyHKIMOHAJIOB: TPaJMEHTHBIE METOABI, MeTO] PuTia,
METO/Ibl ONITUMAJIBHOTO yrpaBieHus (MpuHIUm [ToHTpsruHa).

9.8. OcHoBHbBIE KBagpaTypHbie (HOpPMYIbl (TPSIMOYTOJIBLHUKOB, TPAICIIHH,
CumricoHa), NoJy4yeHHe OIIEHOK TOYHOCTH 3TUX (HOPMYII.

9.9. Meronpt Oiinepa, Pynre-Kyrra pemenns 3amaun Kommwm st
OOBIKHOBEHHBIX JH(DPEpEeHIINAIBHBIX YPaBHEHUN IEPBOTO TMOPSAKA: aJITOPUTM

PCUICHUA, CKOPOCTb CXOAUMOCTH PEIICHUSA COOTBECTCTBYIOINX PA3HOCTHBIX CXEM.
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http://www.knigafund.ru/authors/20640
http://www.knigafund.ru/authors/20641
http://www.knigafund.ru/books/76344
http://www.knigafund.ru/books/76344

9.10. TIloctpoeHue pa3HOCTHBIX CXEM JUISI  OCHOBHBIX  THIIOB

muddepeHIIMaTbHBIX YPaBHEHHM B YaCTHBIX NPOU3BOIHBIX,  JI0KA3aTEIbCTBO

YCTOI‘/’I‘II/IBOCTH H CXOJUMOCTH PA3HOCTHBIX CXCM Ha OCHOBC IIPHHIMIIA

MaKCHUMYyMa, MCTOJad S HCPICTHYCCKUX HCPABCHCTB.

Jluteparypa

bopomun A. H. DOneMmeHTapHbIi Kypc TEOPUU  BEpPOSTHOCTEM H

MaTeMaTuueckou ctatuctuku. M., 7-uzn., ObC «Jlanby, 2004T.

I'mypman  B. E. Teopust BepoATHOCTEH U MaTeMaTH4YeCKas CTaTUCTHKA. M.,

9bC «JIansy, 2009r.

I'ycea E.H. Teopuss BepoOATHOCTEM W MaTeMaTHYeCKas CTaTHUCTHUKA.
NznatensctBo: ®JIIMHTA, OBC «Knauradounay, 2011 r.

Kpemep H.II. Teopuss BepoSATHOCTEM © MAaTEeMAaTHYECKas CTATUCTHKA.
N3narensctBo: FOHUTH-/ana, ObC «Kuauradonm», 2012 1.

[TIpoxopos 10.B., [Tonomapenko JI.C. Jlekuuu 1o TEOpUH BEPOSITHOCTEU H

MaremaTudeckon craructuke. M3narensctBo MI'Y, OBC «Kuuradonmy, 2012

OVYM 9. CneunajbHble TUCHUILIAHBI

1.

2
3.
4
3)

AnTeOpHl.

OTHoOIIIEHNE SKBUBAJICHTHOCTH HAa MHOXECTBE. Pa3OneHne MHOXKECTB.
[TpuHIMI MaTeMaTHYECKON MHAYKUUH. [[puMepbl mpruMeHeHusl.

Teopema 00 uzomopduzmMe HUKIMYecKux rpynn nopsiaka n, n € N,

Teopema 0 pa3nokeHUM KOHEYHOW a0eIeBOM TPYMIIbI B MIPSMOE MPOU3BEICHUE
CUJIOBCKHX MOJTPYMIL.

[Tone KOMILIEKCHBIX YMCEIT KaK paCIIMPEHUE TOJISl JEHCTBUTEIIBHBIX YUCEN.
Teopema 0 CylIeCTBOBaHUH U €AUHCTBEHHOCTH IIPOCTOrO MOATIOJIS.

XapakTepucTHKa I0JI.
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9. Teopema o0 pasnokeHUH aOeJIeBOM TpYINbl B MPAMOE NPOU3BEACHHE
MPUMEPHBIX [UKIMYECKUX MOATPYIIIL.

10.Teopema 00 WHBAPUMAHTHOCTH MAKCUMAJBHBIX MOATPYNI HUIBIIOTEHTHON
IPYIIIBI.

11.Teopema o noarpynne @paTTiHU KOHEYHOU TPYIIIIHIL.

12.HenpepsiBHbI roMoMopdu3m rpymmsl (R, +) Ha rpymy (R, e).

13.HempepsiBHbI roMoMopdu3m rpymisl (R, +) Ha rpymmy (T, ).

14.ABtomopdusm rpynmsl (R, +).

15.TTpunoxeHus: IpeaIuKaToB.

16.Jloka3aTenbCTBO U BBIBOJI HA SI3BIKE MPEIUKATOB.

17. AxkcroMaTnuecKkoe MoCTPOECHUE TEOPHUH.

18.OKBHUBaAJIEHTHOCTh KBaJIPATUYHBIX (POPM HAJT TIOJIEM.

19.IlpeacraBienne HyIs KBaApaTUIHOU (DOPMOIA.

20.bunapnble kBajpaTUIHbIe (POPMBI HAJT TTOJIEM.

21.1lenouncrienHbie OMHAPHBIE KBaAPATHUHBIE (POPMBI.

22 .KoHevHble pactIupeHus moJeH.

23.Mopynu B moJie anreOpanvdecKux dnced.

24.Tlopsaaku B ToJie anredpanvdecKiux Yruced.

25. IuCKpUMHMHAHT TOJTHOTO MOTYJIS.

26.1TonHas nuHEWHAs TPYIINA U €€ MOATPYIIIHI.

27 .I'pynmel napamerpudeckux maTtpuil. CBOICTBa.

28.0 npuMeHEeHUH MAaTPUYHBIX TPYMI K PEIICHUIO YPaBHEHUH.

29.bunapnas anredpanyeckas onepanusi. CBoiicTsa.

30.®ynaameHTaNbHbIE aNTeOPHI.

31.Anrebpanyeckue CTPYKTYPhI TUIIA PEIICTKH.

32.11punoxenus aredOpandeckux CTpyKTyp.

33.ABToMopdusms rpyti. CBoWcTBa.

34.PerynspHoe npecTaBIeHe TPYIII.

35.HunbnoTeHTHBIE TPYIIIBI aBTOMOP(U3MOB.
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36.MatpuyHoe MpeACTaBICHHUE TPYIIIL.

37.Psaap1 IEHTPaIOB 1 KOMMYTAHTOB.

Jlureparypa
1.Kypomr A.I'. Teopus rpymi. 2012r. 9bC «Jlanb»

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=562

2.Kapranosnos M.U., MepsnskoB 10.U., OcuoBbl Teopun rpynm, 2009r., 9bC
«JTampy. http://e.lanbook.com/books/element.php?pll cid=25&pll id=177

3. Kypomr A.T'., Kypc Beicmieit anre6pst, 19-e uzm. 2013r. 3bC «Jlanb»
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=30198

4. Koctpukun A. U. Beegenue B anredpy. — 4-u3zn, 2008r., 9bC «Jlanby

4. IlepedyeHb BONPOCOB, ONpPEACISIOIIMX COAEP/KAHME BCTYNHUTEIbHBIX
UCIIBITAHUM

Anroputm EBximna nos Haxoxaenus HOJl n HOK nByx uucen.
IIpunoxeHne Teopun CpaBHEHHUS K IIPU3HAKAM JIEJIMMOCTH YHCEIL.

Mertoabl pelieHrs CUCTEM JTMHEHHBIX aareOpanyecKux ypaBHEHUN.
Kpurepuii COBMECTHOCTH CHUCTEMBI JIMHEHHBIX aIreOpandecKuX ypaBHEHUH.
[uknmuueckue rpynmbl. M3oMoppu3M MUKINYECKUX TPYIIIL.

Teopema Jlarpanxa 0 KOHEUHBIX IPyNIIAX.

Teopema o romomopdu3zme Tpyr.

Henurenn nyns. Xapakrtepuctuka nossi. CBoMCTBa.

© 0o N o 0k~ WD PRE

®opmyisl Buera.

[EEY
o

. CoOCTBeHHBIC  BEKTOpa H  COOCTBCHHBIC  3HAUCHHS  JIMHCHHOTO

npeoOpa3oBaHusl BEKTOPHOTO TPOCTPAHCTBA.
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11.

12.

13.
14.
15.
16.
17.
18.

19.
20.

21,

22,
23.

24,
25,

26.
217,
28.
29.
30.
31.

Kpurepuii CunbBecTtpa NOJIOKUTEIBHON ONPENEICHHOCTH KBaJIpPaTUYHON
(bopMBI.

Knaccugukanus KpuBbIX U MOBEpXHOCTEN 2-T0 nopsiaka. Kanonnueckuil n
HOpMaJIbHBIN BUJ KBaJAPATUYHON (POPMBI.

[lepBas u BTOpast KBaAPATUIHBIE (POPMBI.

TeopeMa 0 1eyKIIMH B HCUNCIICHUHU BbICKA3bIBaHUM.

Teopema 0 MpUBOAMMOCTH K HOPMAJIBHBIM M COBEPILICHHBIM (hOpMaM.
[Ipenen pyHkuuu. 3amMmeyaTesbHbIE IPEAEIIBL.

HenpeppiBHOCTD ()yHKIIUM OJHOW U MHOTHX [TEPEMEHHBIX.

Teopema 0 HauOonbIIEM W HAUMEHbBIIEM 3HAYEHWU HENPEPBHIBHBIX Ha
cerMeHTe (QyHKIUH.

[IponsBonnas, €€ TEOMETPUIECKANA U MEXAHUYECKAN CMBICIL.

[Honusii muddepenunan (GyHKIUM MHOTMX IepeMeHHbIX. JlocTarouHoe
ycioBue AudPpepeHIupyeMOCTH.

Teopema Jlarpanxka 0 KOHEUYHBIX IpHpameHusx A auddepeHunpyemon
Ha CErMEHTE (PYHKITUH.

UccnenoBanue GpyHkimu metonamu 1udPpepeHInanrbHOro HCYUCICHHUS.
[lonsiTue HeABHOW (PYHKIMHU. YCIOBHE CYIIECTBOBAHMS HESIBHOM (DYHKIIMH
OJHOM NEPEMEHHOU.

NHurterpan Pumana u €ro OCHOBHBIE CBOWCTBA.

HNurerpan nmo nepemeHHoMy BepxHeMy npexaeny. Dopmyna HeroroHna-
JleitOHuma.

Hecob6ctBennbie unrerpaisl. [IpusHaku cX0IMMOCTH.

Kpatubie narerpanst. [Ipuznak cxoaumMocTu.

KpuBonuHeliHble WHTErpalibl IEPBOro U BTOPOTO POJA.

®opmyna [ 'puna.

Crenennoit psa. O6acTh CXOIUMOCTH CTEIICHHOTO Psja.

Panel @ypse. JlocTaTrouHOoe ycliOBUE MPEACTAaBUMOCTH (YHKLIUHU PSIAOM

Qypse.
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32.

33.

34,

35.
36.

37.

38.

39.
40,

41.
42.

43.
44,

45.
46.
47.
48.

49.

[Tonnble MeTpuyeckue npocTpancTBa (mpumepsl). I[IpoctpanctBo banaxa.
[TpuHIUTT CKATBIX OTOOPAKEHUH.

Nurerpaneubie ypaBHeHuss BoasTeppa 1-ro um 2-ro pona. Pe3onbBeHTa
MHTETPaIbHOTO ypaBHEHUs BonbTeppa BTOporo poaa.

KomnakTtHple MHOXECTBAa B METPHUYECKUX MpOCTpaHCTBaX. Kpurepui
KOMITAaKTHOCTHU MTPOCTPAHCTBA HETIPEPHIBHBIX PYHKIUH (TeopeMa Apiiena).
Teopema @penronbma uisi KOMIIAKTHOTO OIlEpaTopa.

Teopema CymiecTBOBaHMs M €IMHCTBEHHOCTH pelIeHUs 3anaun Komm miis
ypasuenus Y'= f(X,Y).

Teopema o cTpykType oOIIero pemeHus: OOBIKHOBEHHOTO  JIMHEWHOTO
¢ depeHInanbHOr0 YpaBHEHHUS.

Meton Bapuanuu OpPOU3BOJIBHBIX MNOCTOSHHBIX. IlocTpoenue obuiero
pelIeHus JIMHEMHOTO0 HEOAHOPOAHOTO U (PepeHINaTbHOTO YPaBHEHMUS.
HopwmainbHast popma cucteMsl 1udpepeHInanbHbIX YPaBHEHU.

[lepBbie HHTErpayibl CHCTEMbl OOBIKHOBEHHBIX  JU(DPEpeHIIMATbHBIX
YpaBHEHUM.

["apMonnyeckue PyHKIIMKM 1 UX CBOMCTBA.

IlepBas kpaeBas 3ajaya Uil YpaBHEHUS TEILUIONPOBOAHOCTU. Teopema o
MaKCUMyM€ U MUHUMYME.

Pemenune nepBou kpaeBou 3a1aun i OpsIMOYToJibHUKA MeTo1oM Dyphe.
IIpocrenmas 3amaya BapUaLMOHHOIO  ucuyucieHusdA. DPopMyaupoBKa
OCHOBHBIX JIEMM M BBIBOJIOB YPaBHEHHsI Diiepa.

AKcroMaTHYECKOE OTpeiesieHue BEPOSTHOCTU COOBITHS.

BeposiTHOCTE CyMMBI ¥ IPOU3BEICHUS] COOBITHH.

dopMyIa OTHON BEPOATHOCTH.

OnpeneneHre aHaTUTUYECKONM (GYHKUMM KOMIUIEKCHOTO TEPEMEHHOTO.
Ycenousa Komu-Prumana.

Teopema Ko 06 uHTErpane mo 3aMKHyTOMY KyCOYHO-TJIaIKOMY KOHTYPY

OT aHAJIUTUYECKOMN (I)YHKIII/II/I KOMILICKCHOI'O IIEPEMCHHOTO.
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50.
o1.

52,

53.

54,
55.
56.
57,
58.

59.
60.
61.
62.

63.

64.
65.
66.
67.
68.
69.
70.

WuTerpanshas popmyna Komu.

Meron Pynre-Kyrra 4eTBepToro mnopsaka TOYHOCTH PEIICHUS 3a1a4dd
Komm 11 oOblIkHOBEHHOTO UG (EepeHIMATBHOTO YpPaBHEHUS IEPBOIO
HopsJIKa.

OpHoponHbIE PA3HOCTHBIE CXEMbl IEPBOM  KpaeBOM  3ajadd Ui
OOBIKHOBEHHBIX JU((HepeHIMATBHBIX YPaBHEHUI BTOPOTO MOPSIKA.

Merton ceTok penieHust KpaeBbIx 3a7a4 sl yPaBHEHHUsI TEITIONPOBOIHOCTH.
SIBHBIE U HESIBHBIE CXEMBI, IIOIPEIIHOCTH AIIIPOKCUMALINN, YCTOMYUBOCTD U
CXOJIUMOCTb.

Anreopsl.

OTHoOLIEHNE SKBUBAJIEHTHOCTH HAa MHOXKeCTBE. PazbneHne MHOKECTB.
[IprHIMD MaTeMaTH4eCKOM MHAYKIMH. [[pumepsl npuMeHeHus.

Teopema 06 n3oMopdusme HUKIMYECKUX rpynm nopsaka N, N € N.
TeopemMa 0 pa3noXeHUM KOHEYHOM a0eneBoll Trpynmbl B MOPSIMOE
IIPOU3BEIECHUE CUIIOBCKUX IMOATPYIIIL.

[Tone KOMIUIEKCHBIX YHCEI KaK PACIIUPEHNE MO JEHCTBUTENBHBIX YUCET.
Teopema 0 CylecTBOBaHNWN U €IUHCTBEHHOCTH MIPOCTOTO MOATIONIA.
XapakTepuCTUKa MOJIS.

Teopema o pasnoxxkeHun aOeneBOM TpYIIbl B MPSIMOE IMPOU3BEICHUE
OPUMEPHBIX UKINYECKUX MMOATPYIIII.

Teopema 00 MHBApUAHTHOCTH MAKCHMAaJIbHBIX MOJATPYNI HUJIBIIOTEHTHON
IPYIIIBI.

Teopema o noarpynme OparTuHU KOHEYHOU TPYIIBI.

Henpepbieabiii romomopdusm rpymims (R, +) Ha rpymmy (R, e).
Henpepeieabiii romomopdusm rpymimsl (R, +) Ha rpynmy (T, e).
Astomopdusm rpyms (R, +).

[Ipuiioxenus npeauKaTos.

JI0Ka3aTenbCTBO U BBIBOJ HA SI3BIKE MPEIUKATOB.

AKCHMOMaTHYECKOE MMOCTPOEHUE TEOPHUH.
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71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

OKBUBAJICHTHOCTh KBAJIPAaTUYHBIX (POPM HaJ| TIOJIEM.
[IpencraBnenne HyIs KBaApaTUIHOU (POPMOIA.
bunapubie kBagipaTuuHbie HOPMBI HAJl TIOJIEM.
Llenouncnennbie OMHAPHBIE KBAPATUYHBIE (POPMBI.
Koneunsle pacmmpenus nosueu.

Moaynu B noJie anredpandyeckux yuce.

[Topsinku B moJie anreOpanvyecKkux 4yuced.
JIMCKpUMUHAHT IIOJIHOI'O MOJYJIS.

[lonHas nMHENHAs rpyIa u €€ NOoArPYIIIbI.

I'pynmer mapamerpryeckux matpul. CBOWMCTBA.

O npuMeHEeHUU MaTPUUHBIX TPYIII K PEHICHUIO YpaBHEHUH.

bunapnas anrebpanyeckas oneparus. CBolcTBa.
@yH/1TaMEHTAJIbHBIE AJITE€OPHI.

Anrebpanyeckue CTpYKTYphl TUIIA PEIIETKH.
[Ipunoxenus anreOpandeckux CTpyKTyp.
ABtoMopdusmsl rpynm. CBoicTBA.

PerynspHoe npecraBieHue rpymni.
HunenoTeHTHbIE TpyNITbl aBTOMOP(HHU3MOB.
Matpu4HOe npeIcTaBIeHue rpyl.

Psp1 neHTpanoB 1 KOMMYTaHTOB.
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