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HaunmenoBaHue JUCIUIINHBI

«MHOCTpaHHBIN SA3bIK B MPOGhECCHOHAITHHON JIEATEITLHOCTHY

O0bém qucumInHebl, 3E/ak. 4.
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COAEPKAHUE JUCHUIIJINHBI

Pa3nennl Tembl
Tema 1.1. Pa3BuTue HaBBIKOB TOBOPEHHS, MHCHhMA,
ayIMpOBaHUs, IICJICHAMPABICHHOTO YTEHHUS B  paMKax

Paznen 1. Akagemudeckue
HaABBIKU B Haquo-
HCCIIEI0BATEIbLCKOM
NCATCIIbHOCTHU MaI‘I/ICTpa.

cnenyrommx 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. ®opmupoBaHusi 6a30BbIX KOMITETCHIIHI
3¢ (heKTUBHON KOMMYHUKAIIMH B paMKaXx 3asiBJICHHON
poOJIEMAaTHKN aKaJJeMIYEeCKOT0 U OM3HEC TUCKYPCOB

Paznen 2. [IpakTuueckuii Kypc
npodeccuoHaIbHO-
OpPUEHTUPOBAHHOIO NEPEBOIA

Tema 2.1. Cnenuduka npodeccrnoHalbHO-OPUEHTUPOBAHHOTO
nepeBoJa.

Tema 2.2. TepMuHOJIIOTHYECKHE peannu MpodeccCroHaIbHO-
OPUEHTHPOBAHHOI'O MTEPEBOAA.

Tema 2.3. IlpenmeTrHoe moJie mpodecCHOHATBHO-
OPUEHTUPOBAHHOI'O MEPEBO/IA (HA MPUMEPE HAMIPABIICHUS
MOATOTOBKH O0YYaIOIIUXCS).

Paznen 3. Iloaroroska x
Harnmcauuio u 3amure BKP Ha
AHTJINHCKOM SI3EIKE.

Tema 3.1. TpeOGoBaHus K CTPYKTYype, COJIEPKAHHUIO U S3BIKY
BKP. Crunmucrtuyeckoe M MyHKTyallHOHHOE OQOpMIICHHE
BKP. TpeGoBanus k odopmienuto Oubmuorpadum.
TpeGoBaHUsT K COCTaBJICHUIO W TIPEICTABICHUIO HAYYHOU
MPE3CHTALINH.




HaunmenoBaHue JUCIUIINHBI

«HpI/IKJ'Ia,Z[HBIC 3agaa4r MaTEMaTUUICCKOTO MOACITIUPOBAHU S

O0bém qucnuminnbl, 3E/ak 4.
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COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pa3nen 1. Beenenue B
COBPEMEHHOE MaTeMaTHYECKOE
MO,Z[GJII/IPOBB.HI/IC B 6I/IOJ'IOFI/II/I

Tema 1.1. MynbTUANCIUIUIMHAPHOCTD U MYJIbTU(UZUIHOCTD
COBPEMEHHBIX HAYYHBIX HCCIICIOBAHUN

Tema 1.2. OCHOBHBIC THIIBI HCCIICAYCMBIX ITPOLCCCOB U
COOTBCTCTBYIOIIKUX MATCMATHYCCKHX 3a1a4.

Pasnen 2. Buzyanusauus JaHHBIX
B [InutoHe

Tema 2.1. IloctpoeHue rpaduKoB 3JIEMEHTAPHBIX (DYHKITUH.
3agaHue nereHanpl ¥ NOAINNUCer ocel

Tema 2.2. IlocTpoeHue cepuil U3 HECKOJIBKUX KPUBBIX.
[Toctpoenne ¢a3oBbIX auarpamMM (MapaMeTpHYECKUX KPUBBIX).

Pasnen 3. OcHOBEI
(heHOMEHOJIOTMIECKOM
XUMHUYECKON KMHETUKH. [IpocThie
peakuuu 1-ro u 2-ro mopska

Tewma 3.1. ba3oBble MOHATUSI XUMUYECKON KHHETUKH.
CKOpOCTh peakIu, CKOPOCTh MPOCTON PEaKINH (3aKOH
NEHCTBYIOIIMX Macc), MOPAIOK peakiuu. Pasmepnoctu
BEJIMYUH (pacCTOSIHUE, BPeMsl, KOHIIEHTPAIlUs, CKOPOCTb).
XapakrtepHble BenmunHbl. Kuneruka peakiuii 1-ro u 2-ro
opsiIKa

Paznen 4. UncnenHoe peeHne
KWHETUYECKHX YPaBHEHUH

Tema 4.1. IlpencraBienue o cX0IMMOCTH 11O 1IAry
WHTETPUPOBAHUS U CXOJAUMOCTH K TOYHOMY PEIIEHUIO.
Uucnennoe pemenne OJ1Y (3amaun Komm) B [Iutone.
CpaBHeHHE TOYHOT'O M YUCIEHHOTO PELIEHUM.




«History and methodology of mathematics/Mctopust

HanmenoBanmne AUCHHUIIJINHBbI
MAaTCMAaTUKU U MCTOJ0JIOTHA HAYKH»

O0bém qucnununnel, 3E/ax.y.  |3/108

COJAEPKAHUE JUCHOUIIJIMHBI

Pa3gensbl TeMmbl
Paznen 1. OcHOBHBIE ATaNBI U Tema 1.1. O0muii 0630p UCTOPHUIECKOTO PAZBUTHS
BEXU Pa3BUTHUS MaTEMaTUKU MaTEeMaTUKU

Tema 1.2. MicTopusi OTKpPBITUS HEEBKIIUI0BOW F'€OMETPUU

Tema 1.3. Mcropus perienns anreOpandeckoro ypaBHEHHUs
5-ii cTeneHu

Tema 1.4. icTopusi o0CHOBaHMI MaTeMaTHKH




HaunmenoBaHue JUCHUILIMHbBI

«DyHKIMOHATBHO- U pepeHIaIbHbIe YPABHEHUSD)

O0bém qucnuminnbl, 3E/ak 4.

3/108

COAEPKAHUE JUCHUIIJINHBI

Paszaeasnt Tembl
Tema 1.1. BapuauvoHHble ¥  KpaeBble 33Jauyud ¢
OTKJIOHSTFOLITMCSI apryMEHTOM. Pa3pemmmocts u

Pa3nen 1. Beeneuue

pEryIsIpHOCTH 0000IIeHHBIX pemeHnid. KpaeBble 3amaun s
mQQepeHInaTbHO-Pa3HOCTHBIX YPAaBHEHUH B OJHOMEPHOM
ciyJae.

Pasnen 2. CuinbHO
AU THYECKUE CUCTEMBI
T depeHINaTbHBIX ypaBHEHUN

Tema 2.1. VccnenoBanue HepaBeHcTBa [ opiuHra ass
YpaBHEHHI U CHCTEM YPaBHEHUH C YaCTHBIMH MPOU3BOIHBIMH.

Tema 2.2. MeTox TOKATIHU3aIHN.

Paznen 3. KpaeBnbie 3agauu yist
AIUTUTI THICCKIX
muddepeHIaTbHO-Pa3HOCTHBIX
YpaBHEHUU

Tema 3.1. PasHocTHBIE oOmepatopbl B OrPAHUYEHHBIX
o0jacTax eBKIUAOBAa MPOCTpaHCTBA. PemieHue 3amauu
KOSpHUHUTHBHOCTHU (I/ICCJ'ICILOBaHI/IC HCPaBCHCTBA TUIIa
["opaunTra) ist tuddepeHImatbHO-pa3sHOCTHRIX OMEPaTOPOB.

Tema 3.2. KpaeBble 3amauv [ SJUIMNTHYECKHUX
¢yHKUIMOHATBHO- AU PepeHIInaNnbHBIX ypaBHEHUI c
PACTSDKEHUSMH U CKATUSIMU apTYMEHTOB




HaunmenoBaHue JUCIUIINHBI «HOHOJ’IHI/ITCHBHBIC rJIaBbl MaTEMATUYCCKOI'0 MOJCITUPOBAHU

O0bém qucuniaunbl, 3E/ak.u.  |2/72

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl Tembl
Paznen 1. Meronsl noctpoenuss | Tema 1.1. IlocTpoenue maremMaTnyecKkux MojeIell Ha OCHOBE
MaTeMaTHYeCKHX MOJeNei (GyHIaMEHTAIbHBIX 3aKOHOB IPUPOBL. Y HUBEPCAILHOCTh

MaTeMaTHYECKUX MO/IEIICH.
Mogenu TpyHOQOpMATH3YEMBIX OOBEKTOB.

Paznen 2. [Ipumepst noctpoenust | Tema 2.1. Moaens s3xoHOMUYecKkoro nukia Keitneca u
MaTeMaTUYECKUX MOJIEJIEN 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-o0mectso»  Camapckoro-MuxaitnoBa.  Mogenb
«oproccensaropay Jlehespa-ITpuroxuna.




HaunmenoBaHue JUCIUIINHBI

«HenpepHBHme MaATEMATUYCCKHUEC MOOCIIN»

O0bém qucnuminnbl, 3E/ak 4.
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COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pa3nen 1. Beenenue

Tema 1.1. OcHOBHBIE MOHATUS MOJAEIUPOBAHUSI CHCTEM.
MonenupoBanue B HayKe Kak METOJ M3Y4YCHMs NMPUPOAHBIX,
MH)KEHEpHBIX M  OOLIecTBEHHBIX cucteM. Ompenenenue
HENPEepBIBHONW MareMaTudeckoi wmojmenu. Kiaccudukarus
Mozened. Maremarndeckass aJeKBaTHOCTb M KOPPEKTHOCTh
MOJIENIH.

Paznen 2. IlpuHOunsb
NMOCTPOEeHUsI MojIeJei

Tema 2.1. AHanuTHyeckas MEXaHHKa, KaK KJIaCCHYCCKHI
MpUMep MaTeMaTuyeckoro Mmoaenuposanus. [lonyuenue
Mojeneil u3 GpyHaaMeHTaIbHBIX 3aKOHOB TPUPO/IBIL.

Tema 2.2. [IlomydyeHue Mojened U3  BapUAlMOHHBIX
npuHiunoB. Hepapxuum wmopeneit. IIpsiMbie u oOpaTHBIE
3a/1a4¥ MaTeMaTU4YeCKOro0 MOJEIIMPOBAHHUS.

Pa3nen 3. Moaeau ¢
COCpeI0TOYeHHbIMH
napaMeTrpamu

Tema 3.1. 3aBUCHMMOCTh CTAalMOHAPHBIX pPEIMIEHHH OT
rnapamMerpa, JarpaMmma pELICHU. UccnenoBanue
YCTOMYHMBOCTH CTAallHOHAPHBIX PEIICHWH. TOYKM BETBIICHHS
CTallMOHAPHBIX PEIICHUN

Tema 3.2. BemecrtBeHHas W KOMIUIGKCHas Oudypranus.
Meronsl  MOAETMPOBAHHMS  JUHAMHYECKHX CHCTEM.
XaoTuueckue — arTpakrtopsl.  VcciemoBaHume — CHCTEMBI

JlopeHiia.




HaunmenoBaHue JUCIUIINHBI «,HI/ICerTHBIe MaATEMATHYCCKUEC MO ACIIND)

O0bém qucnununnel, 3E/ak.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
IJIQIKUX MHOT000pa3uit npumMepsl. BiokeHus u norpy:kxeHust MHOroo0Opasuit

Pazpnen 3. OcuoBbl Teopuu y310B | Tema 3.1. [lonstus y3na u 3auemnenus. Juarpammel y3i10B 1
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

«Hay4Hblil ceMuHap»

O0bém qucnuminnbl, 3E/ak 4.
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COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Paznen 1. Bappaunonnsie u
KpaeBble 32/1a4H €
OTKJIOHSIIOIMMCH apryMeHTOM

Tema 1.1. CBsA3p MeXIy BapUallMOHHBIMM M KpPaeBbIMU
3a71a4aMU C OTKJIOHSIOIIMMCS apryMEHTOM
DJUIMNTUYECKUE YPAaBHEHUS BTOPOIO MOPSAJKA B LWINHIPE C
HEJIOKaJIbHBIMU yCIOBUSIMHU

Paznen 2. Inddepennuanbno-
Pa3HOCTHBbIE YPABHEHUS

Tema 2.1. KpaeBble 3amaun ana auddepeHnransHo-
Pa3HOCTHBIX YPABHEHHI B OJTHOMEPHOM Clydae

Tema 2.2. CunbHOo »smmnTudeckue auddepeHnnanbHo-
Pa3HOCTHBIE YpaBHEHHS B OTPAHHMYCHHBIX O0JIACTSIX.




HaunmenoBaHue JUCIUIINHBI

«MaremaTrueckas TeOpus yIpaBIeHHsD)

O0bém qucnuminnbl, 3E/ak 4.
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COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Paszgen 1. BBegenue

Tema 1.1. Perymarop VYarra u ero wmoaudukammm.
MartemaTtuyeckoe MOJEIUPOBAHUE YIPABISEMBIX CHCTEM.
[TpuHUUIIBI TPOrpaMMHOTO yripaBieHusa. CTpyKTypa CUCTEMBbI
yIpaBJCHUsI.

Paspen 2. Metoabl
HCCcJIeI0BaAHUSA U CBOMCTBA
YIpaBJsieMbIX CHCTEM

Tema 2.1. YCTOMYMBOCTD CUCTEM yIIPaBICHHUS.
Anrebpanueckre KpUTEPHH YCTOHUMBOCTHU (KpUTEpUit
I'ypBuna, kpurepuii JIrenapa-lllunapa, kpurepuit Payca).

Tema 2.2. YacTOTHBIE KPUTEPUU YCTOHUYMBOCTH (KpUTEpUi
Mu-xaiinoBa, kputepuii HaiikBucra). VYcTolumBOCTH 1O
JTUHEHHOMY TPHOJMIKEHUIO. Y CTOMYMBOCTh HEITWHEWHBIX
cucreM u ¢yHkuun JlsnyHoBa. KosndecTtBeHHas wmepa
ycroiunBocTu. Onpeenenne o01acTu yCTOMUYUBOCTH.

Paznen 3. 3amaun
ONTHMAJILHOI0 YIIPABJICHUSA

Tema 3.1. IlocTaHOBKHM 3a/a4 U KPUTEPUH ONTHUMAIBLHOCTU
(3amaun Jlarpamxka, Maiiepa, bonbma). Ilpsmbie meTonbI
ONTUMH3AINHA. METOIBl «KIACCHYECKOT0» BapHAI[HOHHOTO
ucuucienus. [Ipuanun makcumyma IloHTpsATHHA.

Tema 3.2. Merox AMHAMHUYECKOTO NPOrPaMMHUPOBAHMSL.
3agaun  ONTUMAJIBHOTO  yHpaBieHHS € (ha30BBIMH
orpanndeHussMu. ONTUMalbHOE YIpPaBICHHE C OOpaTHOMN

CBSI3b10, 331a4a crHTe3a. OCcoObIe YIIpaBICHUSL.




HaunmeHnoBanue JUCHUILIHHBI

«HenokanbHBIE KpacBbIC 3aJa4Kn»

O0béM gucuumiInnbl, 3E/ak.q.
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COJAEPKAHUME JNCHUIIJINHBI

Pazaennt

Tembl

Pa3gen 1. Beegenue

Tema 1.1. Tunbl HeNOKATBHBIX KPAE€BBIX YCIOBUM IS
AJUIMNTUYECKUX YpaBHEHUNH. DYHKIMOHAIbHBIEC IPOCTPAHCTBA

Paznen 2. Danunrudeckue
32244 ¢ HEJIOKAJIbHBIMH
YCJI0BUSIMH BHYTPH 00J1aCTH

Tema 2.1. Dnnuntuyeckue 3a1a4u ¢ IapaMeTpoM B
OTPaHUYEHHBIX 00JaCTAX, AIPUOPHBIE OLIEHKU PEIICHUH.

Tema 2.2. Pa3pemmMocTb W HHIEKC B MPOCTPaHCTBAX
CoboneBa  3JUIMOTHYECKOW  3aJaydl €  HEJOKAJIbHBIMHU
YCIIOBHUSIMU BHYTPH 0071aCTH

Paznen 3. HeJoxkaabHble
JIJIMNTHYECKHE 32/1a4H B
IIOCKHUX 00J1aCTSAX C
HOCHTEJISIMH HEJIOKAJIbLHBIX
YJIeHOB BHE MHOKECTBA TOYEK
CONPSIKEHUs

Tema 3.1. HenokanbHas kpaeBas 3agaya JUisi ypaBHEHHUS
ITyaccona B miiockoil 00JIaCTU C HOCHUTEJIEM HEJIOKAJIbHBIX
YJIEHOB BOJIU3H TPaHUIIBI




HaunmenoBaHue JUCIUIINHBI

«HenuneiHbIe 3a1a41 MaTEMAaTHIECKON (HU3UKI

O0bém qucnuminnbl, 3E/ak 4.
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COAEPKAHUE JUNCHUIIJINHBI

Pa3nennl

Tembl

Paznen 1. [Ipunuumns
MOCTPOEHUS KOPPEKTHBIX
HEeJIVMHEUHBIX MOJeneH
MaTeMaTHYeCKON (PU3UKH.

Tema 1.1. OOmue nNpuHUUIBI KOPPEKTHOIO IOCTPOEHUS
HEJIMHEHHBIX MOJeNIed MaTeMaTH4YeCKOW (PU3UKH, KOTOpHIC
bopMynUpyIOTCS B BHJIE KPAaeBBIX U HAYAIbLHO-KPAEeBBIX 3a7a4
JUISL HEIMHEHHBIX TU(depeHIINaTbHbIX YPaBHEHUN B YaCTHBIX
IIPOU3BOIHBIX

Paznen 2. Tuddepennupyemoctsb
HEJIMHEHHBIX 0TOOpaKECHUH.

Tewma 2.1. Bonpocs! I11agKoCTH HENMHEWHBIX OTOOPaXEHUI,
COOTBETCTBYIOIMX HEJIMHEHHBIM KPAaeBbIM M Ha4aJIbHO-
KpaeBbIM 33/1auaM MaTeMaTHuecKol (U3UKU

Paspen 3. Cna0Oble ¥ CUIIBLHBIE
peuieHus.

Tema 3.1. CnaOble ¥ cUIIBHBIC PEIICHUS TUHEHHBIX HAYaJIbHO-
KpaeBbIX 33J1ay MaTeMaTU4eCKON (PU3UKHU, BOSHUKAIOIINE TIPH
HCCIIEIOBAHUM CBOMCTB mIpou3BOaHOM Dpelie HEIMHEHHOrO
OTOOPaKCHHSI.

Paznen 4. Meron [Nanepkuna
IIOCTPOEHUS PELICHUI
HEJIMHEUHBIX 3a1a4
MaTeMaTHU4ecKo (pU3MKH.

Tema 4.1. Meton ["anepkuHa 1J1s1 HETMHEWHBIX KPA€BbIX U
HAYaJIbHO-KPAeBbIX 3a7]a4 MaTeMaTHUeCKON (PU3UKH.
BasucHbie cucTeMbl U ux cBoiicTBa. O000IIEHHAs TOCTAHOBKA
HEJIMHENHOM 3aJ1a4uM U OIPEAEIICHNE TAIEPKUHCKUX

PUOJIKSHUH




HanmenoBanmne AUCHHUIIJINHBbI

«BBICOKOHpOI/ISBO,Z[I/ITGJ'IBHBIG BBIYHUCIIUTEIIBHBIC IPOUCCCEHI B
3aJlayax MaTeMaTH4YeCKOM (bI/I3I/IKI/I»

O0béM qucumInHbl, 3E/ak. 4.

3/108

COJAEPKAHUE JUCHOUIIJIMHBI

Pa3gensbl

Tembl

Pazpnen 1.
BbicokonpousBoauTeabHbIe
BBIYHCJIEHHE OCHOBHEBIE
MOHATHS.

Tewma 1.1. IIpoGnemsr Gonbmux 3ama4d. [Ipumepsr.
[TpuHIHMIBI TOCTPOEHUS APATUIETBHBIX BRIYUCIUTEIBHBIX
CUCTEM

Tema 1.2. AHanu3 CIIOKHOCTHU BBIYMCIIEHHN U OIIEHKA
BO3MOKHOCTH pacliapajiieIuBaHus. ApXUTEKTypa
NapaJyIeTbHBIX BEIYUCIUTEIBLHBIX CHCTEM.

Paszngen 2. MakcuMAaJIbHBINH
onepartop

Tema 2.1. Mexanusm nepeaun JaHHBIX. AHAIU3
TpyaoeMmkocTy. IIpencraBinenue Tonoaoruu
KOMMYHHMKAIIMOHHOMN CpeJibl.

Tema 2.2. OueHka Tpy0EMKOCTH AJIs IEpEJaun JaHHbBIX AJIs
KJacTepHblx  cucteM.  OneHka  KOMMYHHUKallMOHHOW
TPYAOEMKOCTH NapaLIENbHbIX aJITOPUTMOB.

Paznen 3. MoaenupoBanue
napauleJibHbIX POrPpamMM.

Tema 3.1. Dransl pa3paOoTKu HapasieNbHBIX aJITOPUTMOB.
I'padoBeie Momenu mporpamm. ['padbl 3aBUCHMOCTEH U
MUHHMMaJbHbIE Ipadbl. [IpocTeie U 31eMeHTapHbIe rpadBbl.

Paznen 4. [lapanieabHble
AJITOPUTMBI

Tema 4.1. IlapamnenpHble METOJBl YMHOXEHHSI MaTPULIBI Ha
BEKTOP, METO/Abl MATPUYHOTO YMHOKEHUS, PEIIEHUE CUCTEM
JIMHEMHBIX YPaBHEHUH.




HaunmenoBaHue JUCIUIINHBI

«HelipoHHbIE ceTn»

O0bém qucumInHebl, 3E/ak. 4.

4/144

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pasnen 1. OcHOBEI
HMCKYCCTBEHHBIX HEHPOHHBIX
cerei

Tema 1.1. buonornueckuii IpOTOTHUIIBI, UCKYCCTBEHHBIE
HEUPOHBI, OTHOCIONHBIE 1 MHOTOCJIOMHBIE NCKYCCTBCHHBIE
HEHPOHHBIE CETH.

Tewma 1.2. OOyueHne NCKYCCTBEHHBIX HEHPOHHBIX CETEH.
AATOpUTMBI 00y4YeHUs

Paznen 2. [lepcenTponbl

Tema 2.1. Apxutekrypa nepcentpona. Crnekrtp 3ajad, s
KOTOPBIX HcTionb3yeTcs nepcentpon. O0yuenue. [ponenypa
00paTHOTO PACTIPOCTPAHCHHSI.

Paznen 3. CroxacTuueckue
METO/1bl 00y4YEeHUsI HEHPOHHBIX
ceTeit

Tewma 3.1. O630p OCHOBHBIX CTOXaCTHYECKHX METOIOB,
MCIIOJIb3YEMBIX JUIs1 00yUeHUs] HEMPOHHBIX ceTeil

Paznen 4. Anroputmsl o0yueHus
HEWPOHHBIX CETEU

Tema 4.1. 3yuenue pa3nuyHbIX METOA0B 00yUEHHUS
HeHWpOHHBIX ceTeil. CucTteMaTu3alus U3y4eHHOTO.




HaunmenoBaHue JUCIUIINHBI

«MaremaTnuecKkue MOJACIN B DOKOHOMHMKEC U DKOJIOT'HHD)

O0béM aucuumaunel, 3E/ak.4.

2[72

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pa3nen 1. Beeneune

Tema 1.1. BBenenue. ¥YcroituuBocts 1o JIssmyHoBy u
opOuTaIbHAs YCTOMYHBOCTb.

Tema 1.2. Metoap! JIsimyHOBa Hccae10BaHUsl yCTONYUBOCTH.
CtpykTypHas ycToMunBOCTb. [Ipumepsl.

Pazpnen 2. DBontonuu u
KaTtacTpoQbl SIKOCUCTEM

Tema 2.1. Mogenb KOH(IUKTHOTO MOBEAEHUS 0c00el 0THOTO
Bua. MccienoBanue ycToMunBOCTH. JIMHaMKKa OIS
«XUIIHUKU-KEPTBb». Y paBHeHUs Bonbrepa-JloTka. Moaens
XoJummHra —ThHHEpa U €€ CTPYKTYpHast YCTOMYUBOCT.

Pa3gen 3. DxoHoMuueckue
MOJIENIN U UX JUHAMHKA

Tema 3.1. DxoHomuyeckue MoAenu ['yaBuHa. YpaBHEHUS
tuna Panes. IlpenensHble HUKIBL U1l YpaBHEHUI
HPKOHOMHYECKUX Mozenell tumna Panes. budypkanus Xonda
ypaBHeHul Pases.




HaunmenoBaHue JUCIUIINHBI

«HenokanpHple 3a1a41 MATEMaTHISCKON (HU3UKH»

O0béM aucuumaunel, 3E/ak.4.

4/144

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Paznen 1. CoBpeMenHasi Teopusi
LIHNTHYECKHUX KPaeBbIX
32724 ¢ HeJIOKAJIbHBIMHU
KpaeBbIMH YCJIOBHSIMHU

Tema 1.1. O6bikHOBEHHBIE MU DepeHIInaNIbHbIe YPaBHEHHS C
HEJIOKAJIbHBIMU KPAaeBbIMU YCIOBUAMU M KpaeBble 3a4a4M JUIs
Qg depeHInanbHO-Pa3HOCTHRIX YPAaBHEHUH B OTHOMEPHOM
cilyyae.

Tema 1.2. Dnnuntrueckue qudQepeHranbHbe YpaBHEHUS C
HOCHTENISIMH HEJIOKAJIbHBIX WIEHOB HA HEKOTOPOM KOMITAKTe
BHYTpH 00JacTH.

Pa3gen 2. MaremaTrnueckue
MOJ€eJIH 32724

TEePMOpery Jasiiiu,
BO3HHKAIOINE B XUMHYECKUX
peaKTopax M cucreMax
KJIHMAaT-KOHTPOJIsI

Tema 2.1. ITpunoxxeHust HEMOKAJIBHBIX 3a7a4 K IpoIieccam
pacnpeneneHus Tersia




«,HOHOJ'IHI/ITCJ'IBHBIC rJIaBbl TCOPHUU UT'P U SKOHOMHUYCCKOE
MOJCIUMPOBAHUCH

HanmenoBanmne AUCHHUIIJINHBbI

O0bém qucuumanabl, 3E/ak.u. |4/144

COJAEPKAHUE JUCHOUIIJIMHBI

Pa3gensbl TeMmbl
Pazpen 1. CraTtnueckue u Tema 1.1. CTatndeckre Urpbl: UTPOKHU, CTPATETUH, TIATEXKU.
AUHAMMYECKHE UTPbI [Ipumepsl urp: «auieMma 3aKkiIF0U€HHOT0», «CEeMEMHBIM
CIIOpPY, «IMEHATBTHY. JJOMUHUPYIOIINE U JOMUHUPYEMBIC
CTpaTeruu

Tewma 1.2. JlunaMudecKue UTphl C HETIOTHON WH(MOPMAIIHECH.
WNudopmannonHbie MHOXKECTBA. Y CJIOBUE COBEPLICHHOM
namaTu. PaBHoBecue baiieca. Irpsl CUTHAIIM3UPOBaHUS.
CmMemmBarouiee 1 pa3aeisioniee paBHOBECHS.
IToBTOpSIFOLITECS UTPBI.

Pa3nen 2. KoonepaTuBHbie Tema 2.1. KoonepaTuBHble UTpbI ¢ TpaHCepabenbHOI
HUIPBI. 110JIE3HOCTBI0. OTpeiesieHue UTphbl, JOCTYIIHbIE JENIEHKH, SIPO
u Bektop lemu. YcroitunBbie mapocoyeTanusi. AJTOpUTM
I'eiina-Ilemn.




HaunmenoBanne TUCIUIIINHBI

«,HOHOJ'IHI/ITGHBHBIC I'JIaBbl BBIYHMCIIUTCIIBHBIX METO0B»

O0béM aucuumaunel, 3E/ak.4.

4/144

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pazgen 1. YnciieHHBbIE METObI
AaHaJIn3a

Tema 1.1. MaTepnionupoBanue Gpyukuuii. [lomuHOMBI
Yeormmea. [Tomunomser JIexanapa. KBagparypasie ¢hopmMyisl
l"aycca.

Tema 1.2. CxoauMocTh KBajipaTyp. Beraucienne HHTErpaaoB
Merogom Monte-Kapuiio.

Pa3nen 2. UnciieHHBIE METOABI
JIMHEIHOH aJredpbl

Tewma 2.1. 3amaun BEIYUCIUTEIBLHON aJIreOpHI.
OO0yCIOBIIEHHOCTh CUCTEM JIMHEHHBIX YpaBHEHHH.
CranroHapHbIE ¥ HECTAIIMOHAPHBIE UTEPAIMOHHBIE METO/IBI.
[TpoGnema coOCTBEHHBIX 3HAUYEHNUU (CHMMETPUYHAS,
HECUMMETpUYHAs).

Pasznen 3. UnciaeHHbIe METOALI
pelieHus HeJTMHEeNHbIX
YPaBHEHHUH U CHCTEM

Tema 3.1. BerunciauTenbHO-KOPPEKTHBIE 3a/1a4H.
Knaccnueckue meroapl. IHTEpBaNbHBIE METO/IBI PELLICHUS
YpaBHEHUU




HanmenoBanmne AUCHHUIIJINHBbI

«,HOHOJ'IHI/ITCHBHBIC I'J1IaBbI ypaBHeHI/Iﬁ C YaCTHBIMH
IIPOU3BOAHBIMH»

O0béM qucumInHbl, 3E/ak. 4.

4/144

COJAEPKAHUE JUCHOUIIJIMHBI

Pa3gensbl

Tembl

Paznen 1. ®yHKIMOHABHbBIE
MIPOCTPAHCTBA U 337a4U
MaTeMaTH4eCKon (PU3NKU

Tema 1.1. BBegenue B ypaBHEHUSI C YaCTHBIMHU
IIPOU3BOIHBIMHU, IOCTAHOBKA 3a7jad MaTEMATUYECKON
¢uzuku. [IpocTpaHCcTBO UHTETPUPYEMBIX (PYHKIIMMA.

Tema 1.2. O000111€HHBIE TPOU3BOIHBIE U KOHEUHBIE
pasnoctu. [IpoctpanctBa Cobonena

Tema 1.3. HexoTopble cBeICHUSI U3 TEOPUU JTMHEHHBIX
(YHKIIMOHAJIOB ¥ OIIEPaTOPOB B TUIHLOEPTOBBIX
IPOCTPAHCTBAX.

Paznen 2. Dmmunruyeckue
3aJ1a4M

Tema 2.1. PazpemmmocTts 3aaaun Jupuxiie u 3agauu
Heitmana s ypaBaenus [lyaccoHa.

Tema 2.2. OO0o0O0uIeHHbIE W KJIAaCCHUYECKHUE pelIeHUs
SIUTMITHYECKUX 337134, TIaJKOCTh PELICHUH.




HanmenoBanmne AUCHHUIIJINHBbI

«YucnenHnie MCTOJBI pCHICHUA 3a1a4 MAaTEMATHUICCKOI'O
MOJCIUPOBAHUA»

O0béM qucumInHbl, 3E/ak. 4.

3/108

COJAEPKAHUE JUCHOUIIJIMHBI

Pa3gensbl

Tembl

Pa3nen 1. Beenenue

Tema 1.1. IIpakTrdeckast akTyaabHOCTh HAXOKICHUS
YUCJICHHBIX pPElIeHUN

Tewma 1.2. ITpoGieMbl BBIYUCIUTEILHOW MaTEMaTUKH,
CXO0AUMOCTDh, TOYHOCTb.

Pa3nen 2. UucneHHBIE METOEI
anreOpsl

Tewma 2.1. OCHOBHBIC IOHATHS JIMHEHHOU anreOphl.
Marpuibl. Onepauuu HaJl MaTPULIAMH.

Pasnen 3. Pemenue nuHeiiHbIe
ypaBHEHUI

Tewma 3.1. OCHOBHBIE TPYAHOCTH PEIICHUS CUCTEM JIMHEHHBIX
ypaBHeHui. Kinaccudukarnus MmeronoB perieHus. MeTton
uckimouenus ['aycca. Meron nporonku. Utepanronnsie
METO/IbI PEIICHHUSI.

Pa3nen 4. MeToapl HaX0XKICHUS
KOPHEW CUCTEM HEJIMHENHBIX
YpaBHEHUH

Tema 4.1. MeToabl HAXO0XKJIECHUSI KOPHEN CUCTEM HEJTMHEHMHBIX
ypaBHeHuH. Meton urepauuii 3eiinens. Meron Herorona.
YckopeHue CX0IUMMOCTH IO DUTKEHY.




HanmeHnoBaHue TMCIUIIINHbBI

Brenenue B kimaccudeckyto nuddepeHInanbHy 0
T€OMETPUIO U TOTIOJIOTHIO

O0BEM TUCHUTIINHBI

4/144

Conep:xaHue THCHUILIHHBI

Paznenn!

TeMmbl

Paznen 1. luddepennmansuas reomeTpus
KPHBBIX

Tema 1.1. Inuna gyru, KpuBU3HA U KpyUuEHUE
kpuBoi, hopmyisr Ceppe-Dpene

Paznen 2. luddepenimanpuas reomeTpus
MMOBEPXHOCTEN

Tema 2.1. KpuBu3Ha KpuBbIX Ha MOBEPXHOCTH.
[epBas u BTOpas kBagpaTHuHble GOpMBI. [ 1aBHBIE
KpUBU3HBI HoBepxHOCTH. [lonHas kpuBu3Ha
MTOBEPXHOCTH.

Tewma 2.2. JlepuBarinoHHbie GOPMYIIBL.

Tewma 2.3. I'eoe3ndeckue JMHUN.

Paznen 3. Merpuueckre mpocTpaHCTBa

Tema 3.1. M3ydyeHrie OCHOBHBIX CBOMCTB U
IIPUMEPOB METPUUYECKUX ITPOCTPAHCTB, OTKPBITHIX
Y 3AMKHYTBIX IOJIMHOXECTB B HUX

Pasnen 4. Tononorunveckue npocTpaHcTBa

Tewma 4.1. M3ydyeHre OCHOBHBIX TOIOJIOTHYECKUX
MOHATUN (CBSI3HOCTH, KOMIIAKTHOCTh, aKCHOMBI
OTJICTTUMOCTH ) U OCHOBHBIX TOTIOJIOTHYECKHIX
KOHCTPYKIIHI




HanmeHnoBaHue qMCIUIINHbBI

Pa3paboTka 6a3 JaHHBIX

O0beM TUCHUTIINHBI

4/144

Conep:xaHue TUCHHUIINHBI:

Pa3zageasn:

Tembl

Paznen 1. Monens «CylHOCTh — CBSI3bY,
konnennuu ER-Monenu

Tewma 1.1. CymHOCTb, c1a0BIH TUTI CYIIIHOCTH,
CUWJIbHBIN THI CYIIHOCTH, CITIOCOOBI
NpcACTABJICHHUA CYIIHOCTH Ha JUAarpaMMe.

Pazgen 2. AtpulyTsl

Tewma 2.1. Jlomen atpubyra, mpocTo atpudyT,
cOCTaBHOM aTpuOyT, OTHO3HAYHBIHN aTpUOYT,
MHOT'O3HA4YHBIN aTpuOyT, MPOU3BOIHBIN
aTpuoyT.

Pazzen 3. Kimroun

Tema 3.1. IloTeHIIMATBHBIN KIIFOY,
MIEPBUYHBIN KJII0Y, COCTABHOM KJTIOY.

Pa3nen 4. Tunel cBs3eit

Tema 4.1. Tun cBsi3u, CBsA3b, IPEACTaBICHUE
CBSI3U Ha AMarpaMMme, CTENeHb CBA3H,
pPEKYpCHUBHAS CBSI3b, aTPUOYTHI CBSI3EH.

Paznen 5. CTpykTypHBIE OTpaHUYCHUS

Tema 5.1. ITokazaTenu kap AMHAIBHOCTH,
CBSI3U «OJIMH K OJJHOMY», «OANH KO MHOTHUM),
«MHOTHE KO MHOTHM», CTCTICHb Y9aCTHSI.

Pazgen 6. [Ipo6memsr ER - moaenupoBanus

Tema 6.1. JIoByIIKH pa3BeTBIICHMUS, TOBYIIKU
pa3phbiBa.

Paznen 7. Ilpouecc HopMan3auuu

Tema 7.1. Llens HOpManu3amuu,
M30BITOYHOCTD JAHHBIX U aHOMAJIUH
OOHOBJICHHS

Tema 7.2. AHOMaIMu BCTaBKH, aHOMAJINU
yAaJICHUsI, aHOMaJIMU OOHOBJICHUS.

Paznen 8. @yHKIMOHAIbHBIE 3aBUCUMOCTH

Tewma 8.1. Onpenenenue GyHKIIMOHATHLHOMI
3aBUCHMOCTH, IIOHSATUE IETCPMUHAHTHOM
3aBUCUMOCTH, TIPEJICTABICHUE
(GYHKIIMOHATBFHOU 3aBHCUMOCTH Ha
JUarpamMmme

Paznen 9. IlepBas HopmanbHas hopma (1HD)

Tewma 9.1. HeHopmanuzoBanHas hopma
(HH®D).

Tema 9.2. Ilpumep nepBoil HOpMaIbLHOU
dbopmbl (1HD) Ha cMotennupoBaHHOM 3a1a4e.

Paznen 10. Bropas HopmansHas popma
(2HD).

Tema 10.1. TTonHas GpyHKIMOHANBHAS
3aBUCHMOCTb, OIIPEIETICHUE BTOPOH
HOPMaJIHOW ()OPMBI, IPEICTABICHHE BTOPOI
HOpMaJIbHON (hOPMBI Ha CMOZIETUPOBAHHOM
3ajade.

Paznen 11. Tperbs HopManbHas Gpopma
(BHD)

Tewma 11.1. Tpan3utuBHas1 3aBUCUMOCTb,
oTpeiesieHue TPETUi HOpManbHOM (popMbl Ha
CMOJICITMPOBAHHOM 3aJa4e.

Paznen 12. Hopmanbhast popma boiica-Komna
(H®BK)

Tewma 12.1. Onpenenenre HOpMaIbHOMN
¢dopmsl boiica-Kogna (HOEK), 0630p
mpoIriecca HopMaIu3aIuu

Tema 12.2. Meto010r1usi KOHIENTYJILHOTO
MIPOCKTUPOBaHUS 0a3 JAHHBIX.




HaunmenoBaHue JUCIUIINHBI

«MGTO,I[BI YHCJIICHHOI'O aHaJIu3a»

O60bém qucnumInnbl, 3E/ak. 4.

3/108

COAEPKAHUE JUCHUIIJINHBI

Pa3nennl

Tembl

Pa3nen 1. Beenenue

Tema 1.1. [IlpakTuueckas aKTyaJbHOCTb HaXOXJIEHUS
YUCICHHBIX  pemeHnid.  [IpoGmeMbl  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. MeTo1pl HaX0XKACHUS KOPHEN CUCTEM HEITUHEHHBIX
ypaBHeHui. Meton wutepaumit 3eiigens. Meron HbroToHa.
VYckopenne CX0IUMOCTH IO DUTKEHY.

PYKOBOJMUTEJIB OII BO:

Hay4Hblii pykoBOIHTEIb,

MareMaTH4eCKHIl HHCTUTYT

Cxyo6aueBckuii A.JI.

Homxnocts, BYTI

TToamuce damvunua 1.0.




