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HanmeHoBaHMe TUCHUILINHBI

«MHOCTpaHHBIH A3BIK B MPOQECCHOHANBHON IeATEIHHOCTHY

O0béM gucuumiInnbl, 3E/ak.q.

6/216

COJAEPKAHUME JNCHUIIJINHBI

Pazaennt

Tembl

Pa3nen 1. Akagemuueckue
HaBBIKU B HAYYHO-
HCCJIEIOBATEIbCKOM
JIeSTeTHHOCTH MarucTpa.

Tema 1.1. PasBuTue HaBBIKOB TOBOPCHHS, MHCHhMA,
ayIMpoBaHus, IICICHANpPABICHHOIO YTCHHSA B  paMKax
creayromumx tem: Education and Studying, Science and its
Commercialisation, Job, Career and Employee’s skills,
Managing Scientific and Business communication, Studying
in Russia and Abroad, Academic and Educational Mobility.

Tema 1.2. ®opmupoBanus 0a30BBIX KOMIIETEHIIHHA
3¢ PEeKTUBHON KOMMYHHKAIIUU B paMKaX 3asBICHHOMN
poOJIeMaTHKH aKaJeMHUYECKOTO U OM3HEC JUCKYPCOB

Paznen 2. [Ipaktrueckuit Kypc
npogdeccuoHanbHo-
OpPUEHTUPOBAHHOTO MEPEBOJIA

Tema 2.1. Cnenuduxa npodeccuoHaTbHO-OpUEHTUPOBAHHOTO
nepeBoJa.

Tema 2.2. TepMHUHOJOTMYECKHE peaMU NMPodeccHoHaIbHO-
OpPUEHTHPOBAHHOI'O IIEPEBOJIA.

Tema 2.3. IIpeametHoe moJ€ MPOQPECCHOHATBHO-
OPUEHTUPOBAHHOTO MEePEeBOIa (Ha IPUMEpe HAIPABICHUS
MMOATOTOBKH 00YYaIONINXCS).

Pasnen 3. [loaroroska k
Hanucauuro 1 3amure BKP Ha
AHTJTUICKOM S3BIKE.

Tema 3.1. TpeboBaHus K CTPYKTyp€, COACPKAHUIO U A3BIKY
BKP. Crmiuctuueckoe W MYHKTYallMOHHOE OQOpMIICHUE
BKP. TpeGoBanuss k odopmieHuo  Oubauorpadum.
TpeGoBaHMsI K COCTaBJICHHUIO M TPEACTABICHUIO HAyYHOU
IPE3CHTAIHH.




HaunmenoBanue JUCHUIINHbBI

«HpI/IKJ'Ia,Z[HBIe 3aga4r MaTEMaTUUICCKOTIO MOACITIUPOBAHU S

O0bém qucnuInabl, 3E/ak.4.

2[72

COAEPKAHUE JNCHUIIJINHBI

Pa3pennl

TeMbl

Pa3nen 1. Beenenue B
COBPEMEHHOE MaTeMaTHIECKOE
MOJICTHPOBAHUE B OMOJIOTHH

Tema 1.1. MynbTUAMCIUIUIMHAPHOCTD U MYJIbTU(UZUIHOCTD
COBPEMEHHBIX HAYYHBIX MCCIIECIOBAHUN

Tema 1.2. OCHOBHBIE THIIBI HCCIICAYCMBIX ITPOLCCCOB U
COOTBCTCTBYIOIIIKUX MATCMATHYCCKHX 3aa4.

Paznen 2. Buzyanuzauus 1aHHbIX
B IIuTone

Tema 2.1. IlocTpoenue rpadukoB I€MEHTAaPHBIX (DYHKIIHA.
3agaHue nereuanl ¥ MOANUCced ocel

Tema 2.2. IlocTpoeHue cepuil U3 HECKOJIBKUX KPUBBIX.
[TocTpoenue $Ha3oBbIX AuarpaMm (mapaMeTpHUIeCKUX KPUBBIX).

Pasnen 3. OcHOBBI
(heHOMEHOJIOTTIECKOM
XUMHUYECKON KMHETUKHU. [IpocThie
peakuuu 1-ro u 2-ro mopska

Tewma 3.1. ba3oBble NOHATUSI XUMUYECKON KHHETUKH.
CKOpOCTh peakIuu, CKOPOCTh MPOCTON PEaKINH (3aKOH
JIEHCTBYIOIINX Macc), MOPSA0K peakiuu. PasmepHocTu
BEJIMYUH (pacCTOSIHUE, BPeMsl, KOHIIEHTPAIlUs, CKOPOCTb).
XapakrtepHble BennunHbl. Kunetuka peakiuii 1-ro u 2-ro
nopsiiKa

Paznen 4. UucnenHoe peeHue
KMHETUYECKUX YPaBHEHUH

Tema 4.1. IlpencraBienne 0 CXOTUMOCTH TIO HIary
HUHTCTpHUPOBAHUA U CXOJUMOCTHU K TOUHOMY PCIICHHIO.
Uucnennoe pemenne OJ1Y (3amaun Komm) B [Iutone.
CpaBHEHHE TOYHOTO U YHCIICHHOTO PEIICHHH.




HanmenoBanmne AUCHHUIIJINHBbI

«DyHKUMOHABHO-U (D PepeHITnaNbHbIE YPaBHEHUS U
HEJIOKaJIbHbIC KPACBbIC 331aUM»

O0béM qucumInHbl, 3E/ak. 4.

6/216

COJAEPKAHUE JUCHOUIIJIMHBI

Pa3gensbl TeMmbl
Tema 1.1. BapuanuoHHple ©  KpaeBble 3agaud C
OTKJIOHSFOIIIUMCST apTyMEHTOM. Pa3pemmmocts 5

Pa3nen 1. Beeneune

perynsipHocTh 00001IeHHbIX pelieHuil. KpaeBble 3amaun asis
nudepeHInaTbHO-Pa3HOCTHRIX YPaBHEHUNW B OJHOMEPHOM
ciydae.

Pa3nen 2. CunsHO
SIUIUOTUYECKUE CUCTEMBI
g hepeHIMATBHBIX YPaBHEHUH

Tema 2.1. UccnenoBanue HepaBeHcTBa ['opaunra mist
YpaBHEHUH W CUCTEM YPaBHEHHUH C YaCTHBIMHU IIPOU3BOIHBIMH.

Tema 2.2. MeTo1 TOKaITH3aIlin.

Paznen 3. Kpaesble 3agaum aiist
AIUTUNITUYECKUX

g hepeHIaTbHO-Pa3HOCTHBIX
YpaBHEHUI

Tema 3.1. PasHocTHbIE omepaToppl B OTrpaHUYEHHBIX
o0nacTaX €BKIUAOBAa IpocTpaHcTBa. Pemenue 3agaun
KO3PLUTUBHOCTH  (MUCCIIEIOBAaHME  HEPaBEHCTBA  THIA
["opauara) s auddepeHnnaibHO-pa3HOCTHBIX ONEPaToOpOB.

Tema 3.2. KpaeBble 3amaun I DJUIMNTHYECKHUX
byHKIHOHATBEHO- AU HepeHITnaTEHBIX ypaBHEHUU c

PACTXKCHUAMMU U C)KATHUAMUA apI'YMCHTOB




HaunmenoBaHue JUCIUIINHBI

«HOHOJ’IHI/ITCHBHBIC rJIaBbl MaTEMATUYCCKOI'0 MOJCITUPOBAHU

O60bém qucnumInnbl, 3E/ak. 4.

4/144

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pasnen 1. Meronpl noctpoenus
MaTeMaTUYECKUX MOJEIIEH

Tema 1.1. ITocTpoeHne MaTeMaTHYECKUX MOJIEIEH HA OCHOBE
(GyHIaMEHTAIbHBIX 3aKOHOB IPUPOBL. Y HUBEPCAILHOCTh
MaTeMaTHYeCKUX MoJieNe.

Mogenu TpyHOQOpMATH3YEMBIX OOBEKTOB.

Pasznen 2. [Ipumepsl mocTpoeHust
MaTeMaTHYeCKUX MoJeneit

Tema 2.1. Moxaenb dxoHoMuueckoro nukia Keitaca u
conuoauHaMuKky Banmnnxa-Xaara.

Tema 2.2. Mogenu B3aUMOJCUCTBYIOIIMX  IMOIMYJISIIUN
Boubsreppsi-JIoTkn u  XosnuHra-ToHHepa. Mopenu
pacnpoctpaneHuss uH(eknuii. KpazuomHomepHass MoOJelb
reMoJIMHaMHKA Ha rpadax. Mojens TpaBOBON CHCTEMBI
«BnacTe-o0mectBo»  Camapckoro-MuxaitnoBa.  Mogenb
«oproccensaropay Jlehespa-ITpuroxuna.

Paznen 3. Metoibl OCTpOCHUS
MaTeMaTHYECKUX MOOeIIEi

Tema 3.1. I'eomerpuyeckue meronsl st cucrem OJlY Ha
miockocTH. Teopema Xonda o dudypkanuu posxxaeHUs UKIA
Uit onHomapaMeTrpuieckoil cucrtemsl OJ1Y. Budypkauus
POKJCHHMSI LIMKJIA JJIs JIOKAJIbHBIX TOJTYIMOTOKOB.

Tema 3.2. MeTopl pacpoCTPaHSIONINXCS BOJH U
pa3aciicHusd NCPEMCHHBIX CMCIIAHHBIX 3a/1a4 IJIs JIMHENHBIX
TUTIepOOTNYECKUX CHCTEM Ha rpadax.




HaunmenoBanne TUCIUIIINHBI

«MaremaTnuecKkue MOACIN B OKOHOMHKCEC))

O0bém qucnuminnbl, 3E/ak 4.

3/108

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pa3nen 1. Beeneune

Tema 1.1. Begenue. YcroituuBocts 1o JIsnyHoBY u
opOuTanpHas yCTOMYUBOCTh. MeTo bl JIsimyHoBa
HCCIe0BaHUS yCTOMYUMBOCTU. CTPYKTYpHAs yCTOMUYHUBOCTb.
[Ipumepsl.

Pa3nen 2. DxoHoMuueckue
MOJENN U UX TMHAMUKA

Tema 2.1. DxoHoMuueckue Moaenu I'yaBuHa

Tewma 2.2. YpaBaenust tuna Panes. [lpenenbHble MUKIBI 175
YpaBHEHUN HSKOHOMHUYECKMX MOJENIei tuna Poines.
budypxkarus Xonda ypaBaenuii Panes.




HaunmenoBaHue JUCIUIINHBI «BBeI[eHI/Ie B MaJIOMCPHYIO TOIIOJIOTHIO»

O0bém qucnumannel, 3E/axk.a.  |3/108

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl Tembl

Pasnen 1. OcHoBbl kitaccuueckoi | Tema 1.1. OCHOBBI TEOpUM KPUBBIX U PETYJISPHBIX
nudpepeHIaIbHON TEOMETPUN | TTOBEPXHOCTEH.

Pa3nen 2. OcHOBBI TONOSIOTNN Tema 2.1. I'nmankoe MHOroo6paszue. OnpeneneHue u
IJIQJIKUX MHOTO00pa3uit npumMepsl. BiokeHus u norpy:kxeHust MHOroo0Opasuit

Pazpnen 3. OcuoBsl Teopuu y3110B | Tema 3.1. [lonstus y3na u 3auemnenus. Juarpammel y3i10B u
Y 3alleTUICHUN 3aneruieHuil.  1lonmMHOMUanbHbIE WHBApUAHTBl  Y3JIOB W
3alleIUICHUH.

Tema 3.2. BuptyanbHble y37bl U 3alieryieHus. MIHBapruaHThl
Y3JIOB U 3aIICIUICHUH CO 3HAYSHUSIMH Ha rpadax.




HaunmenoBaHue JUCIUIINHBI

«YucneHHEBIN aHaIn3»

O0bém qucnuminnbl, 3E/ak 4.

2[72

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pa3nen 1. Beenenue

Tema 1.1. [IlpakTuueckas aKTyaJbHOCTb HaXOXJIEHUS
YUCICHHBIX  pemeHuid.  [IpoGimeMbl  BBIUMCIUTEIHHOMN
MaTeMaTHKH, CXOJUMOCTb, TOYHOCTb.

Pa3nen 2. Penrenne HETMHENHEIX
YpPaBHEHUU

Tema 2.1. MeToa noJIOBUHHBIX AeNIeHU. MeToa npocTon
urepaunu. Meron Herotona. Merog cexymux. Meron
napado.

Tema 2.2. MeTopl HaX0XKAECHNUS KOPHEU CHUCTEM HEJIIMHEWHBIX
ypaBHeHui. Meton wutepaumit 3einens. Meronx Hpiorona.
VYckopenne CX0IUMOCTH IO DUTKEHY.




HaunmenoBaHue JUCIUIINHBI

«DJIEMEHTBI TEOPUH BO3MYILICHHUIT»

O0bém qucnuminnbl, 3E/ak 4.

3/108

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pazgen 1. 3agava o pazpyuieHuu
pewennii. OCHOBHBIE OHSATHUSA

Tema 1.1. IIpoGrema OTCYTCTBHUS pEIIEHUH Ui HEKOTOPBIX
KJIACCOB HEJIMHEHHBIX YPaBHEHUI M HEPaBEHCTB B YaCTHBIX
IPOU3BOJHBIX. MeTO/bl HMCCIEIOBAHUSA: METOJl CpPaBHEHMS,
METO/1 IPOOHBIX (PYHKIUH, METOJ] SHEPTETUIECKUX OILEHOK.

Pazpgen 2. Ilonynuueiinbie
HEPABEHCTBA B IPOCTPAHCTBE

Tema 2.1. JlocTarouHble YCIOBUS OTCYTCTBHSI PELLICHUM JUIs
MOJTYJINHENHBIX AJUIMITUYECKUX HEPABEHCTB KaK BTOPOTO,
TaK Y BBICIIUX MOPSAKOB BO BCEM IIPOCTPAHCTBE.

Tema 2.2. KpurTuueckuil TmoOKazareilb HEIMHEHHOCTH
CeppuHa, €ro ONTUMaIbHOCTb.

Paznen 3. KpazminHennie
HEpaBEHCTBA B IIPOCTPAHCTBE

Tema 3.1. KBa3zunuHelHbIe JUTUNTHYECKHE HEPABEHCTBA BO

BCEM MPOCTpaHCTBE. KOIPUUTUBHBIA M aHTU-KO3PUUTUBHBIN
ciyyau.




HaunmenoBaHue JUCIUIINHBI

«MaTtemMaTrHyecKkue MOAEIN B OMOIOTUH U MEIUIITHE

O0bém qucnuminnbl, 3E/ak 4.

4/144

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pa3nen 1. Beenenue B
COBPEMEHHOE MaTeMaTHIECKOe
MOJICTUPOBAHKUE B OMOJIOTHH.

Tema 1.1. MynpTHIMCHHUILITMHAPHOCTh U MYJIbTH(PU3HUYHOCTD
COBPEMEHHBIX HAy4yHBIX HccienoBaHui. OCHOBHBIC THIIbI
UCCIIENyEMBIX IIPOLIECCOB u COOTBETCTBYIOLIUX
MaTeMaTUYeCKUX 3a/1ay.

Pa3zpnen 2. Pemienne ypaBHeHuU
XUMUYECKOM KUHETUKH B IIAKETE

COPASI.

Tema 2.1. Heo6X0IMMOCTh CO3JaHUS TPOTPAMMHBIX TTAKETOB
JUISL UCCIIEIOBAHUS CIOXKHBIX KUHETUUECKUX MOJIEIEN
Onosoruy 1 OMOXUMUU.

Tema 2.2. Co3gaHMe M aH&JIW3 HPOCTBIX KHHETUYECKHUX
mojeneid B makere COPASI (npocteie peakiuu 1-ro u 2-ro
nopsaka, oOpaTumble, TMOCIEAOBaTEIbHbBIE  IMPOIIECCHI).
AHalu3 peleHus.

Pa3nen 3. AHanus CiI0XKHEIX
peakuui. Penykuus moaenen.
IIpuHumn y3koro mecra u

MPUHOUIT KBAa3UCTALITMOHAPHOCTH.

Tema 3.1. Penykumsi cioxHbix Mojaenei. [IpuHuumsl y3koro
MeCTa M KBa3HCTAllMOHApHOCTH. Mimoctpauust Ha mpumepe
2-CTaIuitHON HEOOpaTHMOi peakuuu; oOnactu
HpI/IMeHI/IMOCTI/I 3TUX HpI/IHHI/IHOB. I‘II/IC.]'IGHHOG pemeHI/Ie u €ro

aHaJIM3.




HaunmenoBaHue JUCIUIINHBI

«HCGBKJ’II/II[OBI)I IrCOMCTPHHU U UX IIPUITOKCHUS)

O0bém qucumInHebl, 3E/ak. 4.

2[72

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Paznen 1. HeeBkiuaoBa
reometpus JIobaueBckoro

Tema  1.1.  OTkpbITHE  HEEBKIHUIOBOW  IE€OMETPUHU
JlobaueBckoro. Mogenmu mpoctpanctBa JlobaueBckoro.
OcHoBbl maHuMeTpun JloGaueBckoro. OOBemMBl TEn B
npoctpancTse JIobaueBckoro

Paznen 2. Chepuueckas
TEOMETPHUS

Tema 2.1. OcHOBHBIE MOHATHS C(hepUUECKON T€OMETPUH.
OcHoBHBIE (hOpMYJIIBI chepUIECKON TPUTOHOMETPHH.

Tewma 2.2. O6beMbl TeN B CPEPUIECKUX MPOCTPAHCTBAX.

Pasnen 3. Heesxitnmosa
reometrpus ['anunes

Tema 3.1. OcHOBHbBIE OIpeAENeHUs U IMOHATUS T'€OMETpUU
lanunes. Ilpocreiimrie npumepsl TEOPEM IS IUIOCKOCTH
lManues.




HaunmenoBaHue JUCIUIINHBI

«HenuHelHbIe 3BOIIOIIMOHHBIC YPABHEHUS»

O60bém qucnumInnbl, 3E/ak. 4.

3/108

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Paznen 1. M3mepumocts no
Bboxnepy, unrerpan boxnepa

Tema 1.1. Onpenenenre U3MEPUMOCTA U UHTETPUPYEMOCTH T10
boxuepy dhyHKIMIA CO 3HAUEHUSIMA B OaHAXOBOM IPOCTPAHCTBE,
npocreiiie  cBoiictBa.  Kputepum — u3mepumoctd H
uHTerpupyemoctd 1o boxuepy. Ilpenen mocnenoBarensHOCTH
¢bynkumii usmepumMbix 1o boxuepy. [lelicTBue nmHeiHOro
orepatopa Ha unTerpan boxuepa.

Paznen 2. [Ipoctpancrea
UMHTErPUPYEMBIX (PYHKIIUH

Tema 2.1. Onpenenenue NpocTPaHCTB UHTETPUPYEMBIX
byHKIMIA co 3HaYeHUsIMU B OaHaxoBOM TpocTpancTse. [lonHoTa
U cenapabebHOCTh TAKUX MPOCTPAHCTB, COMPSHKEHHBIE
IPOCTPaHCTBa, HEPaBEHCTBO | enbiepa.

Tema 2.2. Touku JleGera uuTerpupyembix (yHKImid. CBs3b
U3MEPUMOCTH U HTerpupyemocts o boxuepy u no Jlebery.

Pasnen 3. CwibHad 1 citabast
mddepeHIpyeMocTh

Tema 3.1. Omnpenenenue u cBoiictBa AU EepeHITUPYEMbIX |
cnabo muddepeHpyeMbIX (QYHKIMKA CO 3HAYCHUSIMH B
OanaxoBoMm mpoctpaHcTBe. [lomHbple cucTeMbl (QyHKIMI B
npoctpaHcTBax guddepenimpyembix  pyHkuuid. IlnotHocTh
MPOCTPAHCTB TP PepeHIIPYEMbIX (YHKIMNA B MPOCTPAHCTBAX

UHTETPUPYEMBIX (PYHKIHH.




HaunmenoBaHue JUCIUIINHBI

«BpluncanTeabHbIE METOJAbI MECXAHUKH CILIOIITHOM cpeabi»

O60bém qucnumInnbl, 3E/ak. 4.

3/108

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

€CTCCTBO3HAHUA

Paszgen 1. Henuuelineie Monenu

Tema 1.1. Marematuyeckoe MOJIECIUPOBAHUE OJHOMEPHOIO
HEYCTAaHOBUBLIETOCS  JABI)KEHHUS Tra3a €  KOHEYHBIMU
BO3MYIICHUSMU: MOJIENbHBIA TOAXOA K HCCIIEIOBAHUIO

IPOIIECCOB M3BJICUEHHsI Ta3a, BOAbI, HE()TH, U3 TPUPOIHBIX
IUIACTOB

Tewma 1.2. MaremaTudeckas MOJENIb PacIPOCTPAHEHUS BOJIH
pasrpys3KHu B IUIACTUYECKOM Cpefe

Paznen 2. O pemenusix

(WcciieToBaHUsX ) HETMHEHHBIX
MoJieJIen

Tema 2.1. UnciaeHHbIE METOABI:

a) MOAU(PHUIIMPOBAHHBINA METO]] XapaKTEPUCTUK

0) TYEUCTO-TIOCTONHBIN METO/I.
Brraucnurenbabie AITOPUTMBI " MIPOTPAMMBI,
peanusyrone ux Ha OBM.




HaunmeHnoBanue JUCHUILIHHBI

«KoMIbIOTepHBIE TEXHOJIOTHH B HAYKE U 00pa30BaHUM»

O0béM gucuumiInnbl, 3E/ak.q.

10/360

COJAEPKAHUME JNCHUIIJINHBI

Pazaennt

Tembl

Paznen 1. MS Excel

Tewma 1.1. Hayunsie Berancnenus B MS Excel

Tema 1.2. Arganus nagaeix B MS Excel

Tema 1.3. [IporpammupoBanue B MS Excel

Paznen 2. Odopmienne yueOHbIX

U Hay4HBIX pabOT B CUCTEME
LaTeX

Tema 2.1. Habop Tekcra B LaTeX. Habop maTemaTrueckux
dopmyn B LaTeX. HaGop marpuir. MeTK# U CCBUIKH.

Paznen 3. [IporpammupoBanue
Ha VBA B MS Access

Tewma 3.1. Cpena pazpaborku. CTpyKTypa IpOrpaMMBl.
[Toanporpammel. Betpoennsie ¢pynkuuu. Pabora c
oObekTaMu MS Access.




HaunmenoBaHue JUCIUIINHBI «I/ICTOPI/Iﬂ 1 MCTOAOJIOTU MaTEMATUKU»

O0bém qucnuniauabl, 3E/ak.4.  |3/108

COAEPKAHUE JUNCHUIIJINHBI

Pa3nennl Tembl
Pa3nen 1. OcHOBHBIE 3Tanbl U Tema 1.1. O0umit 0630p UCTOPUUECKOTO PA3BUTHUS
BEXU Pa3BUTHI MaTEMATHKH MaTeMaTuKu

Tema 1.2. icTopusi OTKpBITUS HEEBKIIMIOBOW r€OMETPHH

Tema 1.3. Mcropus penieHus areOpandeckoro ypaBHEHUs
5-i1 crenienn

Tewma 1.4. Vctopusi ocHOBaHUN MaTeMaTUKH




HanmenoBanmne AUCHHUIIJINHBbI

«CoBpeMeHHbIe TPOOJIEMbl MATEMAaTHKU U TIPUKIIATHON
MaTeMaTHKH»

O0béM qucumInHbl, 3E/ak. 4.

6/216

COJAEPKAHUE JUCHOUIIJIMHBI

Pa3gensbl

Tembl

Paznen 1. [IpeobpazoBanus
Dypbe

Tewma 1.1. IlpeoGpazoBanus @ypbe OCHOBHBIX U
0000IIIeHHBIX (DYHKITHIHA

Tewma 1.2. IIpeobpazoBanue Pypbe dpyHkunii u3 L,

Tema 1.3. IIpeobpazoBanue Pypse dyukimii u3 L,. Teopus

[Inanmepens.

Tema 1.4. TIpeoGpasosanue Dypwe dynximii uz L.

Paznen 2. Onpenenenne u
OCHOBHBIE cBOMCTBa Dypre —
MYJIBTUILIMKATOPOB

Tema 2.1. IIpoctpancTtBo @ypbe- MyJIbTUILIUKATOPOB B Lp .

Hocrarounsie ycnoBus @ypbe- MyJIbTUIUIMKATOPOB B Lp .

DopMyIUpPOBKa U JJOKA3aTEIbCTBO OCHOBHOM TEOPEMBI O
MYJIBTUIUINKATOpaxX uHTerpana Oypee.

Paznen 3. [ToampoctpancTBO
GYHKIHN C OrpaHHYEHHBIM
CIIEKTPOM

Tewma 3.1. UHTerpansHoe npeacTraBieHue QyHKIUU C
OrpaHMuYeHHBIM criekTpoM. HepaBeHcTBO bepHiuTeiina s
(GYHKIIMU C OTpaHUYEHHBIM crieKTpoM. HepaBeHCcTBO pa3HbIX
MeTpuK HuKoabCKOro a1t pyHKIUHM ¢ OrpaHU4YEeHHBIM
CIEKTPOM.

Paznen 4. [Ipoctpanctsa
CoboneBa

Tema 4.1. Ycpennenne ¢pynkiuii mo Co0omeBy, €ro CBs3b ¢
00001eHHBIM T (D PEepeHITPOBAHIEM

Tema 4.2. Teopemsl BioxeHus 171 mpoctpaHcTB CoboneBa

Pasnen 5. O0mue cBoiicTBa
npoctpancTB Hukomabsckoro-
Becosa

Tema 5.1. Onpenenenus npocrpanctB Hukonbsckoro- becona,
UX 00IIMe CBOMCTBA. DKBUBAICHTHBIC HOPMEI B
npoctpaHcTBax Hukonbckoro- becoBa B TepMuHax MoayJen
HETPEPHIBHOCTH, B MHTETPATBHOM U B TUCKPETHOU (opMme.
ITonmHoTa mpoctpancTB Hukonbckoro- becora




HaunmenoBaHue JUCIUIINHBI

«Tomonoruyueckue METO/JbI B SIUTUIITAYECKOMN TCOPHUU»

O0bém qucumInHebl, 3E/ak. 4.

4/144

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pazpnen 1. Teopust dpenronsma
Teopema KOHEUHOCTH

Tema 1.1. KomnakTHble onepaTopsl
®pearoabMOBBI ONIEPATOPHI.

Tema 1.2. Unnexc
[IpeoOpazoBanne ypre u npoctpancTBa CodoseBa

Tema 1.3. Iuddepennmanbabie onepaTopbl U UX CUMBOJIBI
[Tonsitue o ncenonuddepeHImanbHOM oneparope

Paznen 2. Iuddepennnansupie
dbopmbl 1 Koromosioruu ae Pama

Tema 2.1. Iuddepennmansasie popmel. BHenmHmit
mupdepennnan. Kommieke ne Pama. Koromonorun
KOMIIJIEKCOB.

Paznen 3. Xapakrepuctuieckue
KJIACCBI BEKTOPHBIX PACCIOCHUI

Tema 3.1. BekTopHBI€ paccioeHus U IPOEKTOPHI
CBs13HOCTH B BEKTOPHBIX pacciioeHusX. Kpusnsna
CBSI3HOCTH. XapaKTEpPUCTUYECKHE KIIACChl BEKTOPHBIX
paccioeHuit

Knaccsl Yepna Knacc Togna Knaccst I[lontpsaruna Kiace
Ditnepa

Paznen 4. Teopema ATbu 1
3unHrepa 00 UHIeKCe

Tema 4.1. TlonsiTHE TIAAKOTO MHOTOOOpa3us
JuddepeHnmanbHpie orepaTopbl HA MHOTO0Opa3nH.
KokacarenbHoe paccioeHue.

Tema 4.2. Xapakrep UepHa 3y1IMNTHUECKOTO CUMBOJIA.
®opmyna ATbU-3UHTepa Ul HHAEKCA SJUTUIITHYECKOTO
olepaTopa Ha IJIaJKOM MHOT000pas3uu.




HaunmenoBaHue JUCIUIINHBI

«Functional spaces/@yHKIIMOHAIBHBIE TPOCTPAHCTBAY

O0bém qucnuminnbl, 3E/ak 4.

3/108

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pazpnen 1. IIpoctpanctBa Moppu

Tema 1.1. Onpenenenue 1 OCHOBHBIE CBOMCTBA IPOCTPAHCTB
Moppu. [Tpumeps! GyHKIHE 13 TpocTpaHCTB MoppH.
[lonnoTa. CpaBHeHue ¢ npocTpancTBamu Hukosnbckoro.

Tema 1.2. Onpenenenre 1 OCHOBHbIE CBOMCTBA JIOKAJIbHBIX
npoctpanctB Moppu. [Ipumeps! GyHKIHI U3 TPOCTPAHCTB
Moppu.

Tema 1.3. OnpeneneHre U OCHOBHBIC CBOMCTBA OOIIMX
JIOKAITbHBIX U TTI00ANBHBIX MPOCTPAHCTB TUIA MoppH.
VYcnoBus HETPUBHAIBHOCTH.

Pazgen 2. MakcuMmanbHbIH
orepaTop

Tema 2.1. Onpenenenne 1 OCHOBHBIE CBOMCTBA
MaKCUMAJIbHOTO oneparopa Xapau-JInTTiaBya.

Tema 2.2. Heobxogumble ¥ JOCTaTOYHBIE  YCIIOBHS
OTPaHUYEHHOCTH MAaKCHMAJBHOTO oOmepaTopa B  OOHIMX
JIOKaJIbHBIX IPOCTpaHCcTBaxX Tua Moppu

Paznen 3. JIpoGHbIii
MAaKCUMAJIBHBIN OMepaTop

Tema 3.1. OmnpeneneHve U OCHOBHBIE CBOWCTBa IPOOHOTO
MaKCUMaJIbHOTO orepaTopa. HeoOxomumbie M JOCTAaTOYHBIC
YCIOBHSl ~ OTPAaHUYCHHOCTH  JIPOOHOTO  MAKCHUMAaJIbHOTO
oreparopa B 00ITMX JIOKAJIbHBIX MPOCTPAaHCTBAX TUIIA Moppu




HaunmenoBaHue JUCIUIINHBI

«HennHeWHBIA aHAIN3 U OIITUMU3AIIUI»

O60bém qucnumInnbl, 3E/ak. 4.

3/108

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Paznen 1. O0Owwme noHATHS

Tema 1.1. Knaccuduxanus sxkcTpeManbHbIX 3a/1a4.
[TocTaHOBKa KJIacCHYECKUX 3a/1a4 BapUALMOHHOTO
MCYMCIICHUS U ONTUMAJIBHOTO YIIPaBJIEHUS. DJIEMEHTHI
(YHKIIMOHAJILHOTO aHaIu3a

Paznen 2. Iuddepenunpyempie
(yHKLIHOHAIBI

Tema 2.1. ludpdepenuupyempie GyHKINOHAIIBI.
IIpoussoaHas 1o HamnpasiieHHIO, 110 Jlarpanxy, ['ato u
Opemnre. DxcTpeMyM nuddepeHupyeMbix GYHKIIMOHATIOB.

Tema 2.2. EnuHcTBEHHOCTHh ITpou3BoaHON Pperie. [IpuHumn
®epMa M CONYTCTBYIOLINE YTBEPXKICHHUS

Paznen 3. Ycnosust nepsoro
MOpsI/IKa B KJJACCUYECKOM 3a/1a4ue
BapHUallMOHHOT'O MCUUCIICHUS

Tema 3.1. IlocTaHoBKa npocTeiiiiei 3a1a4un BapualliOHHOT O
ncunciieans. OCHOBHBIE JIEMMBI BAapHaAIMOHHOI'O
WCUYHCIICHUSL.

Tema 3.2. I'magkocTth 3kcTpeManu. BeiBog ypaBHeHHs Ditnepa
JUTSL KJIACCUYECKOM 3aJ]aul BApUAILIMOHHOTO UCUHUCIIECHUS.
CnenuanpHble Clydau ypaBHEHHS Ditnepa

Paznen 4. YpaBuenue Diinepa B
MHOTOMEPHOM Clly4ae

Tema 4.1. ITocranoBka 3amgaun. BeiBog ypaBHeHuUs Ditiiepa ¢
MTOMOILIbI0 OCHOBHBIX JIEMM BapHAllMOHHOTO MCUUCIIEHUS.




HaunmenoBaHue JUCIUIINHBI

«MaTtemaTnuecKkue MOAEIN U 0a3bl JaHHBIX»

O0bém qucnuminnbl, 3E/ak 4.

3/108

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pasnen 1. Pabota momzamnpocos,
BJIO)KEHHBIE 3aIIPOCHI

Tewma 1.1. Oneparopsl, MO3BOJSOMINE PAOOTATH C
noj3anpocami, BioxkeHHbie onepatopbl SELECT.

Paznen 2. KoppenupoBanHsbie
10/13aMPOCHI

Tema 2.1. IToazanpockl, NO3BOJIAIONINE OCYIIECTBIATH
paboTy co copouKamu KaHAuaTaMH Ha MTPOBEPKY MperKaTa.

Paznen 3. Ycnosus nepsoro
HOpsIJIKa B KJIACCHYECKOH 3a1aue
BapUALMOHHOI'O MCUUCIICHUS

Tewma 3.1. JletictBue oneparopoB EXISTS ¢
KOPPEJIUPYEMbIMH TT0/I3aIIPOCAMH.

Pazaen 4. CnenmanbHbIe

Tewma 4.1. AnbrepHaTUBHBIE OrtepaTopsl, oneparopy EXIST,

oneparop ANY (miu SOME) OoJiee y100HBIC B BHITTOJTHEHUH TIO/13aIIPOCOB.
Pa3nen 5. CnennanpHeli Tema 5.1. AnbrepHaTuBHBIE OIIEPATOP, IPOBEPSIOLIUI
oneparop ALL WH(OpMAIIHIO B BCEX CTPOKAX.

Pasznen 6. O0nenunenne
MHOKECTBA 3alPOCOB B OJIH.
Hcnonszosanue UNION c
ORDER BY

Tema 6.1. 3anpockl ¢ OAMHAKOBOM CTPYKTYpPOU B
npemioxerann SELECT moryt o0beAMHSTHCS B OMH U
BBITIOJIHATHCS KaK €IMHOE TIeJI0€.

Pasnen 7. Onepatopst EXEPT n
INTERSECT

Tema 7.1. OnepaTopsl, KOTOPBIE UCIOJIB3YIOT ONEPALIUIO
MHHYC U [I€peceUeHHe, COINIaCHO ONEepaisaM TEOPHH
MHOXECTB.

Pa3nen &. Beexnenue B
MIPEJICTABJICHUC

Tema 8.1. Co3nanue BUPTyanbHbIX TaOIHL], KOTOpPBIE
UCTIONB3YIOTCS sl pabOTHI C JTAHHBIMU C HENBIO0 UX CKPBITHS
JUTSL TIOJIB30BATEIIS.

Pa3nen 9. U3meHenne JaHHBIX
4yepes MpeJICTaBlIeHUue

Tema 9.1. Cy11ecTBYIOT U3BMEHSIEMbIE U HEU3MEHSIEMbIE
MIPEJICTABJICHUS, B 3aBHCHMOCTH OT MCIIOJIH30BaHUS B HAX TEX
WJIA UHBIX OTIEPaTOpPOB.

Paznen 10. Opranuszanus
JIOCTyTIa K 0a3e TaHHBIX

Tema 10.1. Opranusanus 1octyna K JaHHBIM IIPU TOMOIIH
IPE/ICTABICHUS] MOJKET OBITh OTPaHHYCHA.




HaumeHoBaHMe TUCHHMILUIMHBL | «MexaucIUITIHHAPHAsA KypcoBas paboTa»

O0bém qucuumannbl, 3E/aku.  |2/72

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl Tembl

Paznen 1. 3apgaua Komm u Tema 1.1. IlocTtpoenue pemenuii 3anaun Ko u HauanbHO-
HavyaJIbHO-KPAeBbIe 3a7[a4M JUIsl  |KPaeBbIX 3a/]ad Ul ypaBHEHUS KOJICOaHUH CTPYHBI METOZOM
ypaBHEHUs KOJICOAHHI CTPYHBI | paclipoCTPaHSIOMINXCS BOJIH.

Paznen 2. 3apaua Komn ans Tewma 2.1. IlocTtpoenue pemenuii 3anaun Komm nms

yYpaBHEHHUSI TEIJIONPOBOJHOCTH | YPaBHEHHUS TEIUIONPOBOJHOCTH C MOMOIIBIO0 (HhOPMYITbI
ITyaccona.

Paznen 3. Meron pa3aeneHus Tema 3.1. IlocTtpoeHue pemieHHi KpaeBbIX 3ajad AJs

HEPEMEHHBIX pa3INYHBIX KJI1ACCOB YPAaBHEHMH C YaCTHBIMHU NPOU3BOJAHBIMU
METOM Pa3AeIEHUS IEPEMEHHBIX.

Paznen 4. KBazununeiinsie Tema 4.1. IlocTpoeHune K1accUYeCKUX pelIeHn 3a1auu

ypaBHEHUSA 1-To mopsaka Komm metonom xapakrepuctuk. [loctpoenue pemeHui

3agauyu PumaHa o pacianac pa3pbiBa.




HanmenoBanmne AUCHHUIIJINHBbI

«BBejicHHE B HEHPOHHBIC CETH, aHAJTU3 OOJIBIINX JaHHBIX U
MalTMHHOE O0yYCHHE»

O0béM qucumInHbl, 3E/ak. 4.

3/108

COJAEPKAHUE JUCHOUIIJIMHBI

Pasznensnt

Tembl

Pa3nen 1. OcHOBEI
HCKYCCTBEHHBIX HEPOHHBIX
ceTen

Tema 1.1. Buonoruveckuii IpOTOTUIIBI, UCKYCCTBEHHBIE
HENPOHBI, OTHOCIIONHBIE 1 MHOT'OCJIOMHBIE HCKYCCTBEHHBIE
HEHPOHHBIE CETH.

Tema 1.2. OOyueHue UCKyCCTBEHHBIX HEHPOHHBIX CETEH.
ANTOpUTMBI O0YUYEHHS

Pasnen 2. Ilepcentponst

Tema 2.1. Apxutekrypa nepcentpona. Cnekrtp 3auay, ajis
KOTOPBIX HCTIONB3yeTcs nepcentpoH. O0yuenue. [Iponeaypa
00paTHOro paclpoOCTPaHEHHUS.

Paznen 3. CroxacTruueckue
METOJTbI 00YYCHUS HEHPOHHBIX
ceTen

Tema 3.1. O630p OCHOBHBIX CTOXaCTUYECKUX METOJIOB,
HCIIOJIb3YEMBIX JUIsl 00yUeHUs] HEMPOHHBIX ceTeil

Paznen 4. Anroputmsl 00yueHHS
HEHPOHHBIX CETEM

Tewma 4.1. M3ydenue pa3nudHbIX METOJ0B O0yUCHHUS

HelpoHHBIX ceted. CucremaTu3aiys H3y4eHHOro.

PYKOBO/JHUTEJIb OII BO:
IIpodeccop, MaTemaTuueckui

HHCTUTYT

Bypenkos B.H.

Jomxuocts, BYII

TToamuce Dammmua 1.0.




