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HanMeHoBaHHe JUCIUTLTHHBI

«Pusnyeckas KyIbTypa»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

2/72

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

Temsbl

Pa3nen 1. MeTouko-
MpaKTU4YeCKUM pasjen

Tema 1.1. KoHTposlb ¥ CaMOKOHTPOJ/Ib 3aHMMAaIOLLIUXCS
(hu3rMYeCcKUMH YIIPa)KHEHUSIMU U CTIOPTOM

Tema 1.2. Ouenka (pr31UeCcKoro pa3BuTHs

Tema 1.3. OneHKa yHKLMOHATBHOTO COCTOSIHUS

Tema 1.4. OueHka ¢hr31uecKou MoAroToBIeHHOCTU

Tema 1.5. OrneHka ¢u3nueckoid paboTocrocoOHOCTH

Tema 1.6. OrieHKa NcUX0(U3HM0I0rMYeCKOr0 COCTOSTHUSI

Tema 1.7. ®usnueckas KyabTypa B IIPOM3BOZACTBEHHOMN
JlesiTeNlbHOCTH 0aKasiaBpa 1 CIIelMaancTa

Pazpen 2. [paktrueckuii pa3zen

Tema 2.1. JIerkas atieTuka

Tewma 2.2. JIbDKHas IOATOTOBKA

Pazpen 3. TeopeTruueckuii
paszien (caMoCTosiTe/IbHast
pabota)

Tema 3.1. dwusuueckas KyabTypa B OOI[EKY/IBTYPHOU H
nipo¢eCcCUOHa/IbHOW TIOATOTOBKE CTY/EHTOB

Tema 3.2. CouuanbHO-OMONIOTHYECKHe OCHOBBI (DH3MUECKOM
KY/JbTYPbl

Tema 3.3. OcHoBbl 370poBOTO OOpa3a >KU3HU CTyZeHTa.
du3nueckasi KyIbTypa B 00ecriedeHUH 310pPOBbsI

Tema 3.4. Tlcuxodu3suonornueckre 0CHOBbI yueOHOTO Tpyza U
WHTeJIJIeKTya/ibHOM  AiesitenibHOCTU.  CpencTBa  (hr3uUecKou
KYJIBTYPHI B Per'YIMPOBAHUU PAb0TOCIIOCOOHOCTH

Tema  3.5. Ilegarorvueckve  OCHOBBI  (PU3NYECKOTO
Bocnutanus. [lpodeccroHanbHO-IpUKIafHas  (pr3nueckas
MOATrOTOBKA  CTYJleHTOB U (u3uyeckas Ky/ibTypa B
ripodeCCHOHAIBHOM [1eSITeNIbHOCTH Oy/yIIero CrieljaamucTa

Tema 3.6. OcHoBbl 00IIeli W CrHerUaNbHON (hH3MUeCKOU
noArotoBku. CriopTUBHasi TIOATOTOBKA. VIHAWBUAYyalbHbIN
BbIOOP BU/IOB CIIOPTa WM CUCTEMbI PU3NUeCKUX YIpaKHEeHUH

Tema 3.7. OCHOBbI METOAUKHA CaMOCTOSITE€/IbHBIX 3aHSATUM
(bu3MYeCcKUMU yTripaXKHEeHUSIMU

Tema 3.8. CaMOKOHTpO/Jb 3aHMMAIOIIMXCS (PU3NUECKUMU
yIPa’KHEHUSIMU U CITIOPTOM

Pa3pen 4. KoHTpo/bHBI

TecTrpoBaHUe TeOpeTUUYECKUX 3HAHUU
3aueTHOe 3a/laHue
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HaumeHoBaHue AUCIHHUII/IMHBI

«OCHOBBI BOEHHOM MMoAroToBKU. be3omnacHoCTh
JKH3HeaAeAaTe/JIbHOCTHU»

O0BéM AuCHUILUIHHGI, 3E/aK.4.
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COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Pazpen 1
BesormacHocTts
>KU3HeJessTeTbHOCTH.

Tema 1.1 OcHOBBI O€30T1aCHOCTH YKHU3HE/IeATEIbHOCTH
yesioBeKa: CYLHOCTb U COJep>KaHue

Tema 1.2 INo)kapHasi 6e3011acCHOCTh

Tema 1.3 AHTUTEppOPHUCTHYECKast Oe3011aCHOCTh

Tema 1.4. [TpoTuBO/elicTBUE KOPPYTILMHU U TIPelyTIpeK/jeHre
KOPPYIILIMOHHBIX PUCKOB

Tema 1.5. 310pOBbIM 00pa3 KU3HU

Tema 1.6. lndopmarrioHHast 6e301acHOCTh JIMUHOCTU

Tema 1.7. be3omacHOCTb XU3HeeATe/IbHOCTY Yel0BeKa B
Yype3BblYalHbIX CUTYaLUsSIX

Tema 1.8. I'parkaHcKast 000pOHA Kak cUCTeMa
o611erocyjapCTBeHHbIX Mep TI0 3allliTe HaceleHusi OT
OITacHOCTeN

Tema 1.9. OCHOBBI OXpaHsbl Tpya

Paznen 2
OCHOBbI BOEHHOM MOATOTOBKH.

Tema 2.1. PagaijoHHast, XMMHUeCKast 1 OMO/Ior1uecKast
3almTa

Tewma 2.2. OCHOBBI TaKTHKH 00I1[eBOHCKOBBIX TOZIpa3e/ieHni

Tema 2.3. OrHeBasi IIOATOTOBKaA

Tema 2.4. OCHOBBI HH)KEHEPHOTO 00€eCIIeueH|sI U OpraHu3al[uu
CBSI3U

Tema 2.5. CTpoeBast MOATOTOBKA

Tema 2.6. O6mmeBorHckHe ycraBbl BC PO

Tema 2.7. TIpaBoBbIe OCHOBBI 000POHBI TOCY/IAPCTBA

Tema 2.8. BoeHHO-TIOIMTUYECKAast TTOATOTOBKA

Tema 2.9. IlepBas noMo11Ib C 371eMeHTaMH TaKTUUeCKOH
MeJULIMHbI

Tema 2.10. BoenHasi Toriorpadusi. BecrunioTHble jieTaTe/IbHbIE
anrnaparbl
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HanMeHOBaHHe JUCIUILIMHBI

«Mcropus Poccun»

O0bém gucnunIuebl, 3E/aK.4.
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COAEPXAHUE TNCHOUITVINHBI

Pa3penbl

TeMbl

Paznen 1
HaykKa.

Vcropus Kak

1.1 CyILIHOCTb OCHOBHBIX (DYHKLIMI KCTOPUUECKOTO
3HaHUSL; TIOHATHE 00 UCTOPUYECKUX UCTOUHHMKAX, MX BUJbI U
Coiep’KaHue; CyLJHOCTb OCHOBHBIX METOZ0/I0TMUeCKUX
TNIO/IXOZI0B B UCTOPUUECKOM HayKe U UX OCHOBOIIO/IO’KHUKOB,
OCHOBHBbIe ITPUHLIUIIBI U METOZbI UCTOPUUYECKOI0
VICC/1eJOBaHNUs

Paspen 2 HpesHss Pych

2.1  XpoHosnoruueckue u reorpadpuueckrie pamMKu UCTOPUH
Poccuu. Victopus Poccun Kak 4aCcTh MMPOBOM MCTOPHH.
[TpoucxoxaeHve yenoBeka. JTHOTeHe3 BOCTOUHBIX CJIaBsIH
KaK HapoZia UH/10eBporeickoi ceMbr. OCHOBHBIE 3Tarlbl
CTaHOBJ/IEHUs rocyzapcrsa Pychk B paHHecpeHeBeKOBOM
Epore. [IpunsiTe xpucTuaHcTBa. BnusiHue Haciequs
JIPEBHUX LIUBU/IM3aLMMA Ha Pychb.

Paznen 3 Pych B koHLje X —
niepBoi nosoBuHe XIII BB.

3.1  OcobenHoctu 00I1IeCTBEHHOTO CTPOsi CTpaH EBporibl
A3zuu B epuoz CpeHEBEKOBbS. DBOJIIOLS
BOCTOYHOC/IaBSTHCKOM TOCY/IapCTBEeHHOCTH K Hauany XII B.;
0COOEHHOCTH pa3BUTHS Hanboiee KPYMHBIX 1[eHTPOB Pycu
sToro nepuozga: Bnagumupo-Cy3anbckoro v I'aaviko-
BonbiHckoro KHskecTB, HOBropozickoit pecriybmku.
Momrosbckue 3aBoeBaHust B Asuu v EBpornie. boppba Pycu 3a
He3aBucuMOCTh B XIII B. 3anagHas skcniancus. [locnenctBus
Y 3HaYeHHe YCTaHOBJIeHHsI MOHTO/IbCKOIO TOCIOACTBA. Pych B
cucreMe OpZBIHCKOIO roCyapCTBa.

Pazpen 4 Pycckue 3emnu
BO BTOpOWM nojioBuHe XIII —
Hauase XVI BB. u eBponeuckoe
CpeJiHeBEKOBbe

4.1 I[Mpouecc o6pa3oBaHusi eAWHOTO rOCY/japCTBa B paHHee
HoBoe Bpemsi Ha Pycu u B cTpaHax 3anagHoi EBpomnbl
(Anrnust, ®panuys, Vcranus, [TopTyranus): obiee u
ocobeHHOe. BiiusiHMe PUPOAHO-K/TMMaTHUe CKUX YCTIOBHA.
OcCHOBHBIE COOBITHS 3aBepILAIOIIero 3Tara 06pa3oBaHus
enunHoro Poccuiickoro rocyzpapcrsa. [IpaBnenue MBana I1I.
OKOHOMHUKa, 00I11eCTBO, CHCTeMa TIpaB/IeHus], Ky/IbTypa.
Benukoe kHsbkecTBO JIuToBCkoe. BnusHue Boctoka v 3anaza
Ha pa3ButHe Poccuu Ha pybexxe XV — XVI Bs.

Paspen 5 Poccus u cTpaHbl
3anagnou EBponer B XVI -
XVII BB.

5.1 ITpoucxoxpaeHue roHaTus «Hosoe Bpems»,
XPOHOJIOTMYeCKHe PaMKU U Tlepruoau3saLus. Poccus U cTpaHsl
3anagHov Esponel B X VI B. [IpaBnenue NBana V.
KpenocTtHrueckuii 1 KanmuTaauCcTUYe CKUU BEKTOPbI Pa3BUTHS
Ha Bocroke v 3anage EBpornbl. Konyenms «MockBa —
Tpetuii Pum». Kynbrypa cpesgHeBekoBoM 311oxyu. CUCTeMHBIN
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kpu3uc Hauana X VII B. CmyTHOe BpeMmsi B Poccun. Boprba ¢
VHOCTPaHHOU MHTEepBeHLIMel 1 ee M0C/e/ICTBUSI.
MogepHu3aLiMOHHbBIe MpoLiecchl Ha 3anaze U B Poccun.
[IpaBnenue Anekces MuxaiinoBuua. Peopma LiepkBU.
Crapoo0bpsiiuecTBO Kak pycckasi popma MpoTeCcTaHTH3Ma.
[Tpucoegunenve Ykpaunsl. TpuzLiaTUIeTHSS BOMHA U
Becrdanbckas cucrema MeX/lyHapOAHbIX OTHOLIEHHUH.

Paznen 6 Poccus, 3anaz u
Bocrok B XVIII B.

6.1 Pedopwmei TTetpa I. MozaepHu3aiiys U ee 0CO6€HHOCTH
B Poccun. Bremnss nomtrka Poccum B 1-oi yetBeptr X VIII
B. CTaHOB/IEHME POCCUICKOM UMITepHU U ee 0COOEHHOCTH.
Jroxa ABOPLIOBLIX IepeBopoToB. IIpaBnenne EnnsaseTsl
[TerpoBHBI. CeMusieTHsist BokiHa. Jnoxa [IpocBelijeHus.
IIpaBnenue Exatepunsl II. KpecTbsiHCKHMe BOCCTaHWUS.
OtHotenust Poccum co ctpaHamu 3arazia 1 Boctoka (BOMHBI
Y coro3bl). PeBosmmonust 1789 r. Bo @paHLuK U ee BIUSHUE Ha
BHYTPEHHIOI0 U BHELIHIOW NOAUTUKY Poccuun. IlpaBienuve
[TaBna I. 'annomanus pycckon snutsl. Kynerypa Poccun
XVIII. O6uecrBenHast mbicib (H.M HoBukos, M.M.
[Iep6atoB, A.H. PaguiieB). MacoHcTBo. KynbTypHble
BJIVSTHUSI.

Paspen 7 Poccus v mup B
riepBoii nosioBuHe XIX B.

7.1 Onoxa BOWH M «peBOMIOLMOHHBIX Oypb» kKoHija X VIII -
Hauana XIX B. B EBpore. [Ipeo6pa3oBanus Anekcanzpa I.
OteuecTBeHHas BoliHa 1812 r.: BMMsHMe Ha pa3BUTHe CTPaHbI
Y MeXX/lyHapOo/jHble OTHOLLIeHUs. 3arpaHUYHbIN TIOXOZ,.
Hexabpusm. Poct HaroHamm3ma B EBporie. OcobeHHOCTH
COLIMa/IbHO-9KOHOMUYE CKOT0, TIOJIMTUUeCKOI'0 U KY/IbTYPHOI'O
passutus Poccuu u crpaH 3anaza. IIpasnenue Hukosas .
«30/10TOM BeK» PyCCKOM JIUTepaTypbl. 3anafHUuKU U
cnaBsiHO(UblL. BHemHss nommtrka Poccum U Berieck
pycodobuu. Poccus u ITonblia.

Paspen 8 Poccus v mup BO
BTOpO# mosioBrHe XIX B.

8.1 BocTouHnsblli BOMPOC B CUCTEMe MeXXIyHapOAHbIX
oTHoueHul. KppIMCKasi BoiiHa U ee noc/iefcTBys. OTMeHa
KpernocTHoro npaea B Poccun u I'paxkpanckast BoriHa B CIIIA.
OcobeHHOCTH COLMaIbLHOU CTPYKTYpbl Poccuu smoxu
PBIHOYHOM MoZlepHU3aLuu. HarmoHaneHeil Bonpoc. Vitoru
ripaBsieHusi Anekcatjpa II. O61iecTBeHHOe IBI)KEHHE B
niopedopmenHo# Poccun: mubeparbl, KOHCEPBATOPHI,
HapOJHUKH, MapKCcUCThI. Criopsl 0 MyTsAX pa3Butus Poccuu u
ee otHomeHuM K 3anaay. [lpucoeaunenue Kk Poccuu CpegHent




JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«Mcropus Poccun»

O00bém gucHunIuebl, 3E/aK.4.

4/144

COJIEPKAHME IVICHUATUIVHBI

Pazgennl

Tembl

Asuu. [Tonutrka Anekcaszpa III. MexayHapogHbie
otHoreHust B 1870-1890-x rr. Hauanio o6pa3oBaHusi BOBHHBIX
6roxoB. Ck/ia/ibIBaHHe KOJIOHHA/ILHOM CUCTeMBI. «Borbliast
urpa» - npotruBobopctBo Poccun u Bpuranuu Ha BocToke.
[MTonuTtrka Poccrn Ha BocTtoke. OcoGeHHOCTH OTHOIIIEHUIA.
Poccuiickoit UMIiepuu U ee HalJMOHA/IBHBIX OKpauH. KynbTypa
v Hayka Poccuu 2-ou nonoBuHbl XIX B.

Pa3znen 9 Poccust u mup B
Hauasie XX B.

9.1  OcobeHHOCTH UMIIEPCKO# MOMUTUKU Poccuwy,
Benvkobpuranuu, ®panipim u l'epmanun. Compkenue Poccun
c ®pannueit. opmupoBanue AHTaHThl. HapacTtanue
MHPOBOI'0 COLMaTbHO-3KOHOMUYECKOro Kpusuca. Pocculickue
pedopMbI B KOHTEKCTe MUPOBOTO pa3BUTHS B Hauase XX B.
beiT ropoga u fepeBHu. IlepBas pycckas peBOJIIOLIUS.
ConpabHO-3KOHOMUYeCKOe U ITOJINTUUeCKOoe pa3BUTHe
Poccuu B 1907-1917 rr. IIT u1 IV T'ocynapcTBeHHbIe JyMBI.
[Tomutnueckue naptuu. Teopusi MITepranu3Ma. 3aBeplleHne
pazzena Mupa ¥ 000CTpeHre UMITepHUaTuCTHIe CKUX
nipotuBopeunii. CKajpiBaHue 6/10k0B. Hauano BOWHBI.
[TnanHbl cTOPOH. BivsiHue BOWHBI HA 5KOHOMUKY U 00I11eCTBO
Poccutickoit umriepun. Ha3peBaHue o611ieHal[MOHA/ILHOTO
kpusuca. [Tocnencrsus BoriHbl. Bepcanbckast cuctema
MeXX/lyHapO/JHbIX OTHOLLIeHWH. Pa3BuTHe Ky/bTypbl U HayKU B
Hauasie XX B. CepeOpsIHbIM BeK» PYCCKOM JIMTEPATyphI.

Pazgen 10 Poccust u mup B
1917 - 1939 rr.

10.1 Benukas Poccuiickasi peBostorusi 1917—1922 rr.:
NIPUUMHBI, CYLJHOCTb, XPOHOJIOTUYeCKHE PaMKHU B
VCTOPUYECKOM JIUTepaType, UTOTU. PeBOMIOLIMOHHBIN KPU3UC B
Espore B 1918-1919 rr.: uzes MUpOBOM PeBOIOLIMU U
MOMBITKY ee peanu3aluu. [ pakgaHckas BoviHa. CkiaZibiBaHue
COBETCKOW COLIMa/IbHO-TMIOJTMTUYECKOW MOJIe/IH.
dopmUpoBaHUe OJHONAPTUITHOW TTOJTUTUUECKON CUCTEMBI.
HauoHanpHbIe okpavHbl Poccuu B 3TOT IepUof,
O6pa3zoBanue CCCP. OcobeHHOCTH COBETCKOM HallMOHaIbHOM
NIOJIMTUKY M HALIMOHA/IBHO-TOCYZlapPCTBEHHOI'O0 YCTPOMCTBA.
BoenHb1ii koMMmyHM3M. HoBast 5koHOMHMUeCKast TTO/IUTHKA.
BuyTtpunapTuiinas 6ops6a B BKII(6). YkperieHne Biactu
N.B. Cranuna. Kypc Ha cTpouTenbCTBO coLanu3ma B OIHOM
crpa”e. MogepHusauus B CCCP 1930-x rr. OcyiecTsieHue
coupanmcTruueckor nHaycrpuanudanyu B CCCP. Ilepbie
IIATWIETKYU U UX pe3yabTarel. MaccoBasi Ko/UIeKTHBU3aLUs




JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«Mcropus Poccun»

O00bém gucHunIuebl, 3E/aK.4.

4/144

COJIEPKAHME IVICHUATUIVHBI

Pazgennl

Tembl

CenbCKOr0 XO35IMCTBa U ee mowie cTBUs. Ycrexu COBeTCKOU
B/IaCTU B KYJILTYPHO# cdepe U chepe obpa3oBaHUs.
OBOJIIOLMSA TTOIMTUYECKOro pexkruma. opmMupoBaHus
aBToputapHoi BHewHss nommtuka CCCP B 1930-x T
MupoBoii 3kOHOMHUUeCKUM Kpr3nucC 1929 1. u «Benukas
Jleripeccusi», UX B/IMsSIHUE Ha pa3BUTHe CTPaH 3arnaza.
[MosiBneHue ¢aiir3ma 1 HaljMoHa -coluanu3ma. «HoBblit
Kypc» @. PysBensra. «HapogHsle ¢ppoHThI» B EBpore.
I'paxxpanckas BovHa B Mcnanuu. foHCKas arpeccuyst Ha o3epe
XacaH v Ha peke Xankun-I'on. [Takt «MosoToBa-
Pu66enTtporia». CoBeTcko-(hrHCKas BoiiHa. COBpeMeHHbIe
CTIOpBI B MICTOPUYECKOM JIUTEpaType 0 MeXXyHapOJHbIX
oTHOowIeHUsIX B 1939-1941 rr. monuTHUeCKOM CUCTEMBI.
Penpeccun. [Inckyccuu o cobbitusx 1930 rr. Teopust
TOTa/JIUTapy3Ma.

Pazpen 11 Bropas mupoBas
BOMHA

11.1 T[IpeanoceuiKY ¥ Hayano BTopoilt MUpPOBOI BOWMHBI.
Besnukas OTteuecTBeHHasi BOMHA — OCHOBHbBIE JTarlbl.
[TepecTpoiika 5SKOHOMHKH Ha BOEHHBIN /1a]]. VI3MeHeHUs B
CTPYKTYpe BJIaCTH, B )KU3HU COBETCKUX Jrofier. Co3panne
aHTUTMT/IEPOBCKOM Koanuuyu. OCHOBHBIE cpakeHust Benvkoii
OreuecTBeHHOM BOMHBL. [lapTr3aHckas 6oprba. CoBeTcKuit
ThIT B TO/IbI BOMHBI. OCBOOOXK/IeHHe OKKYTTMPOBaHHbBIX
tepputopuii CCCP u Boctouno-EBponeickux rocynapcTs oT
(amMCcTCKUX 3aXBaTUMKOB. ['epor3M COBETCKOro Hapoza.
[MTonkoBoALBI. BEIpaboTKa COFO3HUKAaMHU I7I00a/TbHBIX
CTpaTernyecKyx pelieHui 1o MnocaeBOeHHOMY
nepeyctpoucTBy Mupa (Terepanckasi, AnTuHcKas,
[Torcpamckast koH(epeHIMK). MUp KOHLIEHTPALjMOHHBIX
narepeii. HropaOeprckuii rporiecc: ocyx/jeHrie 1 Haka3aHue
PYKOBOZSILMX HALIMCTCKUX MPeCTyNMHUKOB. CoBpeMeHHbIe
¢banbcudukary uctopuu BTopoit MUpOBO BOMHBI.
[uckyccun 0 BUHOBHUKe BOMHBI, LieHe nobezbl v pomu CCCP
B pasrpoMm (armmctckoii 'epmannu. Konnabopauonusm u
nosimtrka CCCP no OTHOIIEeHH!O K HallMOoHas-(amcram Ha
3arajHbIX TeppuTopusax. Pemarommii Bkiag CoBeTCKOro
Coro3a B pasrpom (aiiivi3Ma 1 IMOHCKOT0 MUAIUTapy3Ma.
Mopynb «be3 cpoka JaBHOCTH».

Pazpen 12 CCCP u mup B
1945 -1991 rr.

12.1 Buactb u o61iectBo B CCCP B 1niepBbie TIOC/IeBOEHHbIE
rogpl. ObOpa3oBaHue ABYXIOMSPHOTO MHpa. Y TpaTa aTOMHOU
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MoHoronuu CIIA. HoBble MexXyHapoJHble OpraHu3aLivi.
Hauasno xonozaxoti BoriHbl. Co3nanue HATO. Inan Mapiiannia
Y OKOHYaTesibHOe paszeneHve EBporibl. @opMupoBaHue
coupanucTrueckoro nareps. Co3ganue Cosera
KOHOMUYeCKoi B3aumoriomonu (COB). Peopmaropckue
TIOMCKU B COBETCKOM PYKOBOZCTBe. HayuHO-TexHHUeCKast
PEBOJIIOLUSA U ee BIUSIHUE Ha X0, MUPOBOIO Pa3BUTHSL.
Copepykanue v 3HaueHue pedopm ["M. Manenkosa u H.C.
Xpywesa B pasBUTUM 3KOHOMUKHU CCCP B 1954 — 1964 rT. XX
cbe3q, KIICC u ero BiusiHMe Ha pa3BUTHUe CTPaHbl U
MeJKYHapO/JHbIX OTHOLIeHUU. «OTTernesnb» B JyXOBHOM
c¢epe. VI3MeHeHus1 B TEOPUM U NTPAKTUKE COBETCKOW BHELIHEN
TO/IMTUKU. AHTUKOHCTUTYLIMOHHAA Iepegaya PCPCP Kpeiva
r CeBacTorosnsi YKpauHe.

Kpax kononuasnpHOM crctemMbl. O60CTpeHre MeXXIyHapOJHON
obcranoBku. Co3manre Opranu3saiuy BapiaBckoro [IoroBopa
(OB[). ITobena pepomonyy B Kutae u cozganve KHP.
Kopetickas BoitHa 1950-1953 rt. AAnonus nocie Bropoit
MUPOBOM BoWHBI. Co3/1aHue rocyaapcTBa M3pauib v npobiema
yperyaupoBaHusi KOH(PIMKTOB Ha baxkHem BocToke.
Benrepckue cobbitusi 1956 T.

dopMHpOBaHKE JBWKEHHS HEMPUCOeUHeHUs. ApabcKue
peBosTOLIH, «CBoOozHasi Adpuka». PeBostorus Ha Kybe.
YcuneHnve KOH(POHTALMKM CBePX/lep>KaB U IBYX MUPOBBIX
cucrem. bepiuHckuii kpusnc 1961 1. Kapubckuii Kpusuc
(1962 r.).

PasButre MrpoBou 5k0HOMUKHY B 1964-1991 rr. Co3ganue u
pasBUTHE MeX/IyHaPOAHbIX ((MHAHCOBBIX CTPYKTYP
(Bcemupnsbiit 6ank, MB®, MBPP). Tpancdhopmariys
HEOKOJIOHMaJ/IM3Ma U SKOHOMUUeCKasi T100anmu3atiysl.
NHTerpanoHHsle NIpoLiecchl B OC/eBoeHHOM EBpore.
Cospnanve EBporielickoro 53KOHOMUUECKOTO COrO3a.

CCCP B cepegune 1960 — 1980-x rr.: crabumm3sanys 1
HapacTaHue KPU3UCHBIX SIBJIeHWH. J1oxa «3acTosi». BiacTe u
o6miecTBo B riepBo#i rosioBuHe 80-x rr. dopmMupoBaHre
nuccugentckoro apwxkeHus B CCCP. Boiina Bo BoeTHame.
Apabo-uspannbckuii KOHGMUKT. ColaMcTHIe CKoe
JIBI)KeHWe B cTpaHax 3araja u Bocroka. [Tomutrnueckuii
Kpu3uc 1968 r. B coyaamMcTUyeCcKUX CTpaHax U Moc/aefCTBUS

10
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ero cuiosoro peuleHus. YCo3zaHue pakeTHO-epHOr0 LuTa
CCCP. loctuxkenue crparernyeckoro rnapurera ¢ HATO.
XeslbCUHCKOE COBelljaHue 10 Oe3omacHocTy B EBpore (aBrycr
1975 1.). O6pa3zoBanue CBCE (c 1994 . — OBCE). flnepHbiii
K1y6. MATATD. CraHoB/eHHe CUCTeM KOHTPOJIS 3a
HepaclpoCTPaHeHUEM SIIePHOTO OPYKUS. YuacTue
BOOpPY>KeHHbIX cuj1 CoBeTckoro Coro3a BO
BHYTPUITOJIMTUUYECKUX COOBITUSIX B AdraHucTaHe.

[IprunHBI ¥ NepBble NOMBITKA BCECTOPOHHETO
pecdopMupoBaHus coBeTcKol cucteMbl B 1985 r. [Tonutuka
«yckopeHwusi». ['opbaueBCcKasi «1iepecTpoiika». YCuieHue
L|eHTPOOEKHBIX TeHAEHL[MI B MHOTOHALIMOHA/IbHOM
rocygapctse (1990-1991 rr.). «Ilapaj cyBepeHUTETOB».
«HoBoe nonvtruyeckoe MblllIeHHe» U U3MeHeH e
reonoyMtryeckoro nosioxkeHuss CCCP. BHenHsg nonvrrka
CCCP B 1985-1991 rr. [Juckyccysi 0 BpeMeHU 3aBepleHys]
XOJIO/IHOM BOVHBI. BbIBOJ| COBETCKMX BOMCK U3 AraHucTaHa.
Pacniag COB 1 Kpu3uc MUPOBOM COL[MATUCTUUYECKOW CUCTEMBI.
I'KUITI v ero nocnexcrsus: pacnazg CCCP, npekpaiijeHue
nestesisHOCTH KITCC. O6pa3oBanue CoapyxecTBa
He3aBucumsbix l'ocygapcrs (CHI'). Kynbrypa 1 Hayka CCCP B
1945-1991 rr.

Pazpen 13 Poccus v mup B
KOHIle XX — Hauase XXI BB.

13.1 Poccus B 1990-e rr. [TonCK IyTH pasBUTHUS.
JInbepanbHast KOHLEMLIMs POCCUMCKUX pedopM: repexof K
PBIHKY, TepBble 1aryu 1o (\opMMpOBaHHUIO TPa’KJAHCKOTO
ob1ecTBa ¥ paBoBOro rocyzapcrsa. «I1lokoBast Tepanus» -
5KOHOMHuecKre pedopmbl Hauana 1990-x rr. [TageHue
TIPOMBILLIZIEHHOTO U CeTbCKOXO035IMCTBEHHOTO TIPOM3BO/ICTBA,
Hay4YHO-TeXHN4eCKOro rnoreHnyana. @opmrposaHye npasa
yacTHoM cobcTBeHHOCTH. [lossipusaniys ob1iecTBa.
[Tomutryeckuit Kpusuc 1993 I. ¥ CUIIOBOU [IEMOHTaK CUCTEMBbI
Bractu CoBetoB. KoHcturyuusi PO 1993 r. O6ocTpenue
Me)KHallMOHa/IbHbIX OTHOLIeHUH. BoeHHo-TomMTnye cKum
Kpu3uc B YeyHe, ero NpUYMHbI U rociecTBUs. CTaHOB/IEHUE
HOBBIX BJIaCTHBIX CTPYKTYp B Poccuu. @opmuposaHue
MHOTOMnapTUiHOM cucteMbl. Obpa3oBaHue, HayKa U Ky/IbTypa B
YCIOBUSIX PIHOYHOW 5KOHOMUKH. Kpax ymmbepanbHbIx
pedopm. BHemiHsist mosivtrka B 1991 — 1999 rT. Yerynku
3anazgy. TpyHOCTH B Ha/la)KWUBAHWUY TIOJIMTUYE CKUX, BOEHHBIX

11
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Y 5KOHOMHYeCKuX cBsa3er co ctpaHamu CHI'. [Torosop o
KOJIIeKTUBHOM 6e3oracHocTy ctpad CHI'. Mepsl 110 3aiijure
POCCUMCKHUX COOTeYeCTBEHHHUKOB, MPOXKUBABLIMX Ha
TIOCTCOBETCKOM npocTtpaHcTBe. Obpa3oBaHue Coro3a Poccru u
Benopyccuu. loroBopHele Hauana Poccuiickon @eznepanyu ¢
HATO u Cosetom EBporbl. I'1o6anu3aryist MUpOBOTO
5KOHOMHYECKOT0, MOJIMTUYECKOT0 U KYJIbTYPHOTO
rpocTpaHcTBa. Mecto Poccuy B MHOTOIIOJ/IIPHOM MUpe.
Pacmmpenve HATO u EC Ha BoCTOK. PervoHanbHble U
rnobanbHble HTepechl Poccun. Poccuiickas deneparivs B
Hauasie XXI B. CoBpeMeHHbIe TIPOO/IEMBI UesiIoBeYeCTBa U POJIb
Poccuu B ux peliennu. Vi3MeHeHUs1 B TIOJIMTAUYECKOM CUCTEME
poccwuiickoro obimectBa. IIpe3uzeHcrso B.B. ITyTtuHa, ero
BHYTPEHHSIsI U BHELLIHsIS [IOJIMTUKA, Hal[MOHa/IbHast uiesl.
CoumanbHO-3K0OHOMUYecKoe TiosioxkeHre P® B mepuoa 2000-
2017 rr. Mogieiu MoziepHH3a1[iH 001I[eCTBa U My Tel
VHTeHCU(PUKALIUM POCCUMCKOM SKOHOMUKU. CTparerus
roCyJjapCTBEHHOM Hal[MOHA/IbHOM TIOJIMTUKK Poccuiickoit
denepauyii. MupoBbie (hriHaHCOBBIE ¥ SKOHOMHUYECKHe
KPU3HUChI U UX B/IMsAHUE Ha 5KOHOMUKY Poccun. CMmeHa
Poccueli MpruopUTeTOB BO BHEIIIHEH MOJIMTHKe Ha pyOexke X X-
XXI BekoB. HanakxriBaHvie MeXIyHapOAHBIX SKOHOMUYE CKHUX
1 BoeHHbIX cBszeil. EBpA33DC (c 2015 . EADC), OKB,
[IOC, BPUKC. Berymienne Poccun B BTO. CoBmecTHast
Jeknapauus Poccun u Kutasi 0 MHOTOIOISIpHOM Mupe.
CoBpeMeHHast KOHLeTLYsI POCCUMCKOW BHEIIHeM MOTUTHUKU B
YCJIOBUSIX MHOTOMosisspHOro mupa. [Ipotusogerictere PO
nonbiTKkam CIIIA BTOprarscs B cepy reornoimTrueCcKux
vHTepecoB Ha KaBkase, B LleHTpasibHOM A31U U B
[Tpubantuke. [pumenerue CIIIA BoOpYXeHHOH CHJIBI TIPOTHB
FOrocnasuu u Npaka. JInkBuzays rocyjapCTBeHHOCTH B
JIuBuu. Co3paHre 5KCTPeMUCTCKUX JIBUKEHUM,
noagep>kuBaemMbix CIIIA, Kak 0CHOBHOTO (hakTopa MHUTrpaijin
HaceneHus U3 ctpad bivknero Bocroka u CeBepHoit
Adpuku. MexxryHapoiHbIN Teppopy3M, bexxeHIb1. [ py3nHO-
POCCHUHCKUI BOeHHBIM KOHMIUKT B aBrycte 2008 r.
locynapcTBeHHbIN TepeBOpOT Ha YkpauHe ((eBpanb 2014 1.).
Poccust B yCcoBUsSIX COBpEMEHHBIX IeOIOIMTUYECKUX BbI3OBOB.
CyuHocTh 100a/bHBIX MPOLIeCCOB COBpeMeHHOCTH. OTKa3 OT
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«Mcropus Poccun»

O00bém gucHunIuebl, 3E/aK.4.

4/144

COJIEPKAHME IVICHUATUIVHBI

Pazgennl

Tembl

60pb0OBI C HEOHAI[M3MOM B CTpaHaXx, OBIBIIIMX YYaCTHUKAX
AHTUTUTIEPOBCKOM Koanuiuu (Benvkobpuranus, CIIIA u ap.)
B Hapy1eHue Pesosrorn 69-i1 ceccun OOH (zexabps 2014
r.). Bo3Bpaijenre Kpriva u CeBacTorosisi B COCTaB
Poccurickon ®eneparuu. Cankiuu CIIA u EBpocorosa
npotuB Poccun u ux nocnencreusi. Hapacranue
MeJKyHapoAHOU HanpsbkeHHOCTH. 2022 r. Hauano CBO.
[TonuTrKa arpeccuBHOM pycodobuu co croponbl CIITA u
crpad HATO. UHdopmatiioHHble BOWHbI NIpOTUB Pd.
«OTMeHa KynbTypbi». KyabTypa v peurusi B COBpeMeHHOU
Poccum.

Pazpen 14 Pons PYTH um.
I1. JTlymyMOBI KaK «MSTKOU
cunb» B MO

14.1  DBomoLus MeXJyHapogHbIX OoTHoLIeHuM B XX — XXI
BB. CCCP u Poccus B yC/10BUSX FeONOIUTUYEeCKUX BbI3OBOB.
Mupnsbie nauiMatviebl CCCP B 11oc/ieBoeHHbIN Mepyof,
ocobenHocty oTKpbITHs YIH B 1960, MuCcHUi0 YHUBEpPCHUTETA,
0C0OeHHOCTH JlesiTe/IbHOCTH TiepBoro pekropa — C. B.
PymsHueBa, BToporo pekropa — B. @. Cranuca, TpeTbero
pekropa — B. M. ®ununroga. Pekrop PY/IH um. I1.JTlymymMOb1
€ 2020 . O.A.fcTpeboB.
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHOBaHHe JUCIUILIMHBI

«OCHOBBI POCCHUMCKOU rOCYAapCTBEHHOCTH»

O0bém gucnunIuebl, 3E/aK.4.

2/72

COAEPXAHUE TNCHOUITVINHBI

Pa3penbl Tembi
Pazpen 1 Yro Takoe Poccusi | 1.1 ~ CoBpemeHHasi Poccust: udpsl U ¢$akThl, JOCTHXKEeHUs
Y Tepou
1.2 MHoroob6pa3sre poCCUHCKUX PETHOHOB
1.3 VicnibiTanus 1 nobeasl Poccuu
1.4  T'epou cTpaHbl, repou Hapoza
Pazpen 2 Poccutickoe 2.1 L¥BUIM3aLMOHHBIA  TIOAXOZ; BO3MOKHOCTA U
roCyfapCTBO- LYBU/IN3aLUsA OorpaHuyeHust

2.2 dunocodckoe ocMbicsieHre Poccuu Kak LIMBUIK3ALMA

2.3  Ilp¥MeHUMMOCTb U ajbTepHAaTHBbI LUBUIU3AL[MIOHHOTO
1oJxo4a

2.4 Poccutickasi ITMBUIM3alIMS B aKaZleMHUUeCKOM JTMCKYpce

Pazpen 3 Poccutickoe
MHPOBO33p€eHHe U LIeHHOCTH
POCCUMCKOW LIMBUIU3ALIUA

3.1 MupoBO33peHHne U UJEHTUUHOCTh

3.2 MupoBo33peHueckue TIPUHLIUIIBI (KOHCTaHTBHI)
POCCUMCKOW LIMBUIU3aL[UU

3.3 L]eHHOCTHBIE BbI30BbI COBPEMEHHOW MOJIUTUKU

3.4  KoHLeNT MUPOBO33PeHUsI B COLMABHBIX HayKaxX

3.5 CucremMHas MoJieJib MUPOBO33peHUs

3.6  lleHHOCTM pOCCUNCKOM LIMBUIM3ALIUN

3.7  MwupoB033peHue U rocyapCcTBo

Pasnen 4 [TomiTryeckoe
ycTporictBo Poccumn

4.1 KOHCTUTYLIMOHHBIE NPUHLIUIBI Y pa3fie/ieHre BjlacTen

4.2  Crparervueckoe  IJlaHUpOBaHWe:  Hal[MOHaJ/IbHbIE
TIPOEKThI U FOCY[ApPCTBEHHbIE NTPOrPaMMbI

43 Brmacth ¥ JIETUTUMHOCTD B  KOHCTHUTYL[MOHHOM
TIPeJIOM/IEHUH

4.4 YDOBHU Y BETBU BJIACTU

4.5  IlnanuposaHue Oyay1ero: roCyJapCTBeHHbIe
CTpaTeruy U rpakAaHCKoe yyacTre

Paznen 5 Br130BBI
Oyzy1ero v pa3BUTHe CTPaHbI

5.1  AxryasibHble BbI30BbI U 1TPO0IeMbl pa3BuThst Poccru

5.2 CueHapyy pa3BUTHS POCCUKWCKOM LIMBUIM3ALUU

5.3 Poccus v riobajibHbIe BbI3OBBI

5.4 BHyTpeHHMeE BbI30BbI 00I1[eCTBEHHOTO PAa3BUTHS

5.5  OG6pa3sl 6ygyiiero Poccuu

5.6  OpueHTHUpBI CTpaTernyeCckKoro pa3sBUTHUs

5.7  CieHapuvu pa3BUTHsI POCCUICKON LIUBUINA3ALIUU
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«Dunocodusi»

O00bém gucHunIuebl, 3E/aK.4.

2/72

COJIEPKAHME IVICHUATUIVHBI

Pazgennl

Tembl

Paspen 1. [Ipupona
¢dbunocodckoro 3HaHUs

Tema 1.1. ®unocodus Kak (popma JyXOBHOM KY/IbTYPbl

Tema 1.2. dunocodusi ¥ MUPOBO33peHHe

Tema 1.3. dunocodckast KapTUHA MUpa

Pazpen 2. ctoprueckue TUIbI
¢bunocoduu

Tema 2.1. AHTUUHas punocodust

Tema 2.2. CpenHeBekoBasi punocodusi, punocodus
Bo3poxeHnbsi U HoBoro BpemMeHu

Tema 2.3. ®unocodus [IpoceliijeHus, HeMellkasi KacCuuecKasi
dunocodusi. CoBpemeHHas punocodus

Pa3pen 3. UenoBek 1 00111eCTBO

Tema 3.1. dunocodckre Moeu 0bIeCcTBa

Tema 3.2. ®unocodckrie TeOpUU CrpaBef/IMBOCTH

Tema 3.3. CoBpeMeHHbIe STUYeCKUe TeEOPUU
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«IIpaBoBeseHUE»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

3/108

COJAEPXAHUE MNCHIUITVINHBI

Pa3aensbl

Tembl

Pazgen 1 Begenue B
TEOPHIO TpaBa.

1.1 [lonsatve u npusHaku mnpasa. IIpaBo B cucreme
COLIMA/IbHBIX HOPM.

1.2  HcToyHMKM W TIpUHLMMBI npaBa. Hopma mpaBa u ee
CTPYKTYypa.

1.3  IIpaBoBble  OTHOLIEHWs: IIOHATHE U  [IPU3HAKU.
FOpuguueckue ¢aktel. [lpaBoHapylleHHMe U HOpUAUYECKast
OTBETCTBEHHOCTb.

1.4 [IpaBoTBOpUeCTBO: MOHATHE WU BUABL. CuCTeMaTU3aLUs
Tipasa.

1.5 Cucrema mipaBa. HanmoHasbHOE U MeXAYHapOAHOe
MpaBo.

1.6  TlpaBa u cBoOoabI uesoBeka. Kiaccudukauuysi mipaB
yesioBeKa. MexaHu3Mbl 3allUThI ITPaB YesI0BeKa.

Pazpen 2 Begenue B
TEOPUIO TOCYJapCTBa.

2.1  IlpoucxoxpeHve rocyzgapcrBa. [loHsTHe ¥ TpU3HAKU
roCy/lapcTBa.

2.2 DYHKLUU ¥ MEXaHU3M IOCy[JapCTBa.

2.3  ®@opma rocygapctBa: ¢opma TipaBieHus, ¢dopma
rOCY/IJapCTBEHHOT'0 YCTPOMCTBA, MOJUTUYECKUI PEXKKM.

Paznen 3 OCHOBBI
KOHCTUTYLIMOHHOTO TpaBa.

3.1 [ToHsTHME KOHCTUTYLIMOHHOIO TpaBa Kak OTpac/v Ipasa.
[IpeameT 1 MeTOZ KOHCTUTYLIMOHHOTO MpaBa.

3.2 VICTOYHMKM KOHCTUTYLIMOHHOTO TIpaBa.

3.3 OCHOBHBIE MHCTUTYTbI KOHCTUTYLIMOHHOTO TIpaBa.

Paznen 4 OCHOBBI
aIMUHUCTPaTUBHOIO MpaBa.

4.1 [ToHaTve agMWUHUCTPATMBHOIO TMpaBa KakK OTpac/v
nipasa. [IpeameT 1 MeToz a/MUHUCTPATUBHOIO MIpaBa.

4.2  VICTOYHMKU aJMUHHCTPATUBHOTO MpaBa.

4.3 OCHOBHBIE UHCTUTYThI aAIMUHUCTPATUBHOIO IIpaBa.

4.4 IlonsiTie aAMWHUCTPATUBHOIO T[IPAaBOHAPYILEHUS U
aIMUHUCTPAaTUBHOW OTBETCTBEHHOCTH.

Paznen 5 OcCHOBBI
rPa’kJaHCKOTO MpaBa.

5.1 ITonsiTMe TpaXkJaHCKOTO TIpaBa KakK OTpacjuv TipaBa.
[IpegMeT 1 MeTO/ rPayKJaHCKOIO Mpasa.

5.2 VIcTOUHMKM  TpakJaHCKOrO  TipaBa. [TpuHUMTIBL
IPaKJaHCKOI'0 1pasa.

5.3 I'paxxgaHckoe  mpaBOOTHOLIeHWe. Pusnyeckue U
IOpUZMUecKre JiMija KaK CyObeKThbl TPa)kJaHCKOTO TIpaBa.
OOBEKThI rPaXKAAHCKUX TIPAB.

5.4 [ToHsATHe U cofiep>KaHue MpaBa COOCTBEHHOCTH.

5.5  IloHsATHe rpaxJaHCKO-NpaBOBOW cJenku. [loHsiTe u
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«IIpaBoBegeHne»

O00bém gucHunIuebl, 3E/aK.4.

3/108

COJIEPKAHME IVICHATIIVHBI

Pazgennl Tembl
coJiepyKaHue rpakAaHCKO-TIPaBOBOIO JIOr0OBOPA.
5.6 CpoKM B rpakiaHCKOM mpaBe. VICKoBasi ZJaBHOCTb.
5.7 [TonsaATHe 1 BUABI 00s13aTeNbCTB. ['paykjaHCKO-TTPaBOBast
OTBETCTBEHHOCTb.
5.8  OcHOBBI HaC/1eICTBEHHOrO IpaBa.
Paznen 6 OCHOBBI 6.1 [ToHsTve yronoBHOro mnpaBa KakK OTpac/jd Mpaga.

YT'OJIOBHOT'O ITpaBa.

[IpeameT 1 MeTO/ YyrOJIOBHOTO TIPABa.

6.2 NcToynuku yronoBHoro mpasa. /leiicTBHe yrojioBHOTO
3aKOHa B [IPOCTPAHCTBE, BO BpPeMeHU U I10 KPYTY JIULI.

6.3 [ToHsTHe, IPU3HAKU U COCTAB MPeCTyIJIeHUs.

6.4  IloHATHe W TpPU3HaKW YrOJOBHOM OTBETCTBEHHOCTH.
OO6cTosITeNbCTBA,  MCK/IIOYAOIIME  TIPeCTYIHOCTb  JIesTHUS.
OcHoBaHUsI 0CBOOOXK/IeHHSI OT YTOJIOBHOW OTBETCTBEHHOCTH.

6.5  TloHATHe M BHABI YTOJIOBHBIX HaKa3aHUU.

Paznen 7 OcCHOBBI
TPYZA0BOrO Ipaga.

7.1 IlonsiTie TPy#mOBOrO TipaBa Kak OTpaciyd Tipasa.
[IpegMeT 1 MeTOZ, TPYZOBOIO IpaBa.

7.2 VIcTOUHUKM TPY[0BOTO IpaBa.

7.3 TpynoBou 0roBop: MOHATHE, COAepKaHUe U BUJBIL.

7.4 Pabouee Bpemsi ¥ Bpemsi OTAbixa. [IOHSATHE OTIATHI
TpyAa.

7.5 JvcuunivHa Tpyzia ¥ TPyZI0BOM pacropsifioK.

7.6 TpynoBble CTIOPBI: TIOHSITUE U BUJBL.

Paznen 8 OCHOBBI
ceMelHOro Tpaga.

8.1 [TonsiTHe ceMeWHOro TipaBa KakK OTpacjd IipaBa.
[TpegMeT ¥ MeTO/|, CEMeHOr0 Mpaga.

8.2  Hctounvku cemelHoro mpasa. OCHOBHble WHCTHUTYThI
CceMeMHOro TpaBa.

8.3  TloHsATHe, TIPU3HAKU, YCIOBUS U TOPSOK 3aK/IIOUEHUS
Opaka. Ilpu3HanWe Opaka HeAeHCTBUTENIbHBIM. PacTop)keHue
Opaka.

8.4 [IpaBa 5 00s13aHHOCTH CYIIpyIOB. [IpaBa
HeCOBEpIIeHHOJ/IETHUX JIeTel.

8.5 AnMeHTHbIe 00513aTe/ILCTBA.
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«Pycckuii s13bIK M KyJIbTypa peumn»

O00bém gucHunIuebl, 3E/aK.4.

2/72

COJIEPKAHME IVICHUATIIVHBI

Pazfennl

Tembl

Pazpen 1. OCHOBHBIE OHATUS
Kypca: s13bIK KaK OCHOBHOE
CpeACTBO OOILeHMs], IUTepaTyPHbIN
SI3bIK, HeJIUTepaTypHbIe
Pa3sHOBUJHOCTH S3bIKa, peub,
Ky/nbTypa peur. Oomas
XapaKTepUCTHUKa COBPEMEHHOIO
PYCCKOTO JIMTEPATyPHOTO SI3bIKa.

Tema 1.1. Ilesn u 3ajauu, CofeprkaHue U OpraHv3anus JUCLIUIUIHbI
«Pycckuli 13bIK M KY/IbTypa peun». SI3bIK KaK CpPeACTBO OOIIeHMS.
OOmiasi XapakTepUCTHKa COBPEMEHHOTO PYCCKOTO JIUTEPAaTyPHOTO
s3bIKa. JIuTepaTypHbId $13bIK U HeJUTepaTypHble Pa3sHOBHUIHOCTHU
s3blKa. Peub Kak peanu3alysi s3bIKOBOM CHCTeMbl B KOHKPeTHOM
KOMMYHUKATUBHOW cuTyaru. OrmpefeneHre TIOHATHUN «peueBoe
o0OI1IeHre», «peueBasi CUTyallUs», «pedueBas Ky/iabTypa». KyaeTypa
peurd Kak HeoOXOAWMBIH KOMIIOHEHT PUTOPHUECKOTO 00pa3oBaHMS
crieranicta. HopMa Kak OCHOBa peueBOM KY/bTYpbl, WCKYCCTBa
00I1IeHUs.

Paspen 2. HopMbl COBpeMeHHOI0
PYCCKOT0 JINTepaTypHOTO SI3bIKa.

Tema 2.1. Opdosrmueckrie HOPMBI M WHTOHALMA KaK OCHOBA
KY/IBTYPBI YCTHOM (3Byuallieif) peuu oparopa.

Tema 2.2. Mopdonoruueckie HOPMBI: TpyAHble  CAy4Yau
oOpa3oBaHusi U yroTpebsieHHs1 TpaMMaTHuecKux (hOpM CJIoBa.

Tema 2.3. CuHTakcuueckre HOpMbL. TpyaHbIe C/lydyayd COIJIaCOBaHUS
U yTIpaB/leHUs B CJIOBOCOUeTaHUsIX. [IpeayrmpexzeHve OLUIMOOK B
IOCTPOEHUH IPOCTOr0 U CJIOKHOI'O MpPeIOKEeHUH.

Tema 2.4. JIekcueCKHe HOPMBI: TIPaBHU/ILHOCTh C/IOBOYTIOTPEOIeHUsS
KakK HeoOxozmMoe ycoBue 3¢hheKTUBHON PeueBol KOMMYHMKAIUH.

Pazpen 3. Ctunictuueckue
Pecypchl si3bIKa.

Tema 3.1 OcHOBHbIe TIOHATHUS  CTUIUCTUKUA. CTHIeBoe
MHOr000pa3ue pyCccKoro s3bIKa.

Tema 3.3 OOwiasi XxapaKTepUCTHKA, KaHPbl U S13bIKOBBIE CPeJCTBA
HayuHOro ctuist. OCHOBHBIE )KaHpbl YUeOHO-HayUHOM JTUTepaTyphl.

Tema 3.3 TTucbMeHHass KOMMYHUKAIIUSI B yueOHO-HAy4YHOU cdepe.
CTpyKTYpHO-513bIKOBbIe ~ OCODEHHOCTM  TUlaHa, KOHCIEKTa U
aHHOTalMu. PeueBble cTepeoTHNbl, MepepaboTKa HWH(GOPMalUd U
IIpaBU/a COCTaBJIEHHSI.

Tema 3.4 TIlucbmeHHasi KOMMYHUKalusi B [lelioBoi cdepe.
CTpYKTypHO-3bIKOBbIE OCOOEHHOCTU U TPeOOBaHMs K 0(OPMIIEHHUIO
[IOKYMEHTOB. DTUUECKHe HOPMBI [1eIoBOU meperncku. CTPyKTypa
JIeIOBOTO TMWChMa U S3BIKOBBIE KjWIle. PeueBodl 3THKET B
JokymeHTe. JlesioBasi mepernucka 1o VHTepHeTy.

Pazpen 4. OcHOBBI 0paToOPCKOro
HCKyCCTBa

Tema 4.1 Poabl U BUABI OpaTOpCKOro uckyccrea. Iloaroroeka k
BBICTYIUIEHHIO: KOMMO3uLMs U 1iaH. OcobeHHOCTH yOexzaaroieit
peuy. Buzibl apryMeHTOB U Crioco0bl apryMeHTaLuu

Tema 4.2. Opatop u ero ayAutopusi. Y CTaHOBJIEHWE KOHTakKTa WU
nojjep>KaHe BHUMaHuUsi caywiatened. CoBeTbl HauMHaIOLEMY

opaTopy.

Paznen 5. iToroBbiii KOHTPOJIb. Tema 5.1. CrygeHueckass  KoHbepeHnus  (ybexjarorue
ITpoBepKa yMeHUI U HaBBIKOB, TI0- | BBICTYIUIEHUSI CTY[I€EHTOB II0 TIPEJJIOKEHHBIM TeMaM U UX
JIYUeHHBIX B pe3y/bTare 00yueHusi | obcyxaeHue)

Tema 5.2. 3auéTHasi KOHTPOJIbHAs paboTa.

18




JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«Autrebpa ¥ aHaMTHUeCKast TeOMEeTPHSI»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Paznen 1. OCHOBHBIE TIOHSTHSA
KOMMYTaTUBHOM anreOpbl

Tema 1.1. Kosbua u mons. YucioBble KoJbLla M TIOJIS
77,QQ,RR. Konb1j0 CHMBOJIbHBIX BbIpaxkeHUM SR.

Tema 1.2. KosbLio MHOrousieHoB. IlogcranoBka. HopmanbHas
¢opma mHorousneHa. CrerneHb MHOrouseHa. MOHOMHaIbHBIN
TIOPSI/IOK.

Paspen 2. Upeansl u
(hakTOpKO/IbIIA

Tema 2.1. Ilone yacTtHbIX. CUCTeMBI JIMHEMHBIX ypaBHEHHUHU.
TpeyronbHass (opMa CHUCTeMbl JIMHEMHBIX YpaBHEHUH.
Agroputm ['aycca

Tema 2.2. PellieHre cvcTeM TMHENWHBIX YpaBHEHUN

Tema 2.3. Martpuiipl U oripefie/iuTesv

Tema 2.4. OfHOPOAHbBIE CHUCTEMbI JIMHEMHBIX YDaBHEHUM

Pazpen 3. Ugeasnsl u pakTop-
KOJTbIIa

Tema 3.1. Vaeasnsl U (hakTOpKOJIbLIA

Tema 3.2. Koneunsbie 11ois

Tema 3.3. ®dakropkonblla Kojblla MHOrouneHoB K[x] wu
KOMILJIEKCHBIe UUC/Ia

Tema 3.4. Wgeanbl U cucTeMbl ajireOpanueCcKUX ypaBHEHHH.
ba3uc I'pébHepa

Paznen 4. Pa3noxkeHue Ha
MHOXXUTeJTH

Tema 4.1. [leneHue v pasoxeHre Ha MHOXUTE/U B KOJIbLaX Z
u k[x]

Tema 4.2. KopHu ypaBHeHU C LjefbiIMU Ko3(hdulieHTaMu.
ITonis anrebpanuecKUX YUCETT.

Tema 4.3. Pa3nokeHre Ha 31eMeHTapHbIe poou

Tema 4.4. PasnokeHre Ha MHOXKHTe/U B Konblle K[x1,...,xn].

Paspen 5. I'pymibl

Tewma 5.1. I'pynns! nepectaHOBOK. CUMMeTpUUeCKue IPYyNIbl

Tema 5.2. CuMmMeTprueckue GyHKIUU

Pa3gen 6. OCHOBBI BEKTOPHOM
anreopsI

Tema 7.1. Bekrtopbl. CkajisipHOe BEKTOpPHOe M CMelllaHHOe
1Ipou3Be/ieHue

Tema 7.2. YpaBHeHUs NPSMBIX Y TJIOCKOCTEN

Paspnen 7. Kpussle BTOpOro
ropsiika

Tema 8.1. Dmmnc, rurepbona, mapabosa: onpezeneHus,
KaHOHHWYECKHe ypaBHEHMsI U CBOHCTBA

Tema 8.2. O6r111ast Teopyst KpUBBIX 2-TO TIOPSIIKA
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHnoBaHue JAUCIUITI/TMHBI

<<HHCKPETH8H MdTeMdaTHKad U MaTeMdTH4deCKas JIOTUKa»

O0BéM qucHumInHbl, 3E/ak.u.

8/288

COJAEPXAHUE TNCHIUITVINHBI

Pa3gennl

Tembl

Yacrs 1. «/IuckpeTHas MmareMaTHKa»

Paspen 1. KombuHatopuka

Tema 1.1. O6sactu npuMeHeHHs KOMOMHATOPUKH. OCHOBHBIE
orpefie/ieHUs] TEOPUU MHOXKECTB. [IpaBU/I0 CyMMBI U TTPaBUIIO
Npou3BeZieHUs MHOXecCTB. Pa3meljeHve, pa3smelleHne C
TOBTODEHWEM, COUeTaHHe, COYeTaHWe C T[IOBTOPEHHEM,
TiepecTaHOBKa, MY/IBTUMHOKECTBO. Jloka3arensCTBO
OCHOBHBIX TOX/IECTB, CBSI3aHHBIX C YMC/IOM COYETaHUH.

Tema 1.2 bunoMmuasnsHas TeopeMa. JlokasaresibCTBO OCHOBHBIX
CBOMCTB OMHOMUAJIBHBIX KO3()PULIMEHTOB.

Tema 1.3. TpeyrosmpHuk Ilackans. Pa3buenusi MHOKeCTBa.
Uucna CrupnuHra rnepsoro U Broporo poga. Yucia besa.
be33nakosble uncia Ctupiunra I poga.

Tema 1.4. [TonvHOMHa/bHAs TeopeMa.

Tema 1.5. TIpuHLMIN BK/IHOYEHMS M UCK/IOUEHHs. 3azada o
Gecriopsiikax. 3ajiaua O BCTpeuax.

Paszgen 2. Metop por3BOAAIIMX
byHKUuN

Tema 2.1 Onpepenenne u CcBOUCTBA. JIMHelHbIe omnepanyy C
MpOM3BOAAIIMMH  QYHKUMSAMH. YacTUUHblE CyMMBbl U
JIOTIONTHUTE/IbHbIe YaCTHUHbIE CyMMBbI. V3MeHeHue maciraba.
Céptka. Brbluncsienve npousBOfAMX — QYHKUMA A/
MOC/e/l0BaTeIbHOCTEMN.

Tema 2.2. OpHOpOZHbBIE  J/IMHEKHbIE  peKyppeHTHbIe
COOTHOLIEHMUS.

Tema 2.3. HeogHopopHble JIMHENHble  peKyppeHTHbIE
cooTHOWIeHWs. MeTop peleHUs OJHOPOAHBIX JIMHEMHBIX
PEKYpPPEHTHBIX COOTHOLIEeHWW. PellleHWe HeOJHOPOJHBIX
JIMHEeWHBIX PEKYPPEHTHBIX COOTHOLLIEHUH.

Pasgen 3. KombuHaTopHbIe
AJITOPUTMBI

Tema 3.1. T'eHepalusi TlepecTaHOBOK. ['eHepaiusi cOueTaHUM.
Anroput™m pa36ueHUst MHOXECTB.

Yactb 2. «MaremaTnuyecKas JI0rHKa»

Paspen 1. Beegenue B anrebpy
JIOTUKU

Tema 1.1. ITpsamoe npoussefeHre MHOKeCTB. COOTBeTCTBUS U
¢byukuuu. Anrebpbl. @yHKIMY anreOpbl IOTUKH
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCIUTLTHHBI

«,Z[I/ICKPGTHB_H MaTeMaTHuKa U MareMaTrudeCKast JIOTrMKa»

O0BéM aucHUILUIHHGI, 3E/aK.4.

8/288

COAEPXAHUE TNCHOUIIVINHBI

Pa3penbl

Tembl

Tema 1.2. Cyneprnosuuyu u ¢opmynel. ByneBa Anrebpa.
[TpyHLMI BOVICTBEHHOCTH

Tema 1.3. CoBepliieHHasi AU3bIOHKTUBHAsE HOpMasibHas (hopma
(COH®). CoBepiiieHHasi KOHbIOHKTHMBHAsi HOpMasbHasi popma
(CKH®)

Tema 1.4. Pa3noxeHue OyneBbix (YHKLWN TIO TepeMeHHbIM.
[Moctpoenne CAH® ans pyHKIMU, 3aaHHON TabMMYHO

Pazgen 2. Munumusauus
OyneBbIX YHKIUH

Tema 2.1. TIpobnema mMuHMMM3aIMKU. [Topo)KaeHUe MPOCTHIX
VMMIT/TUKAHTOB

Tema 2.2. Anroputm KyaiinHa u Mak-Knocku. Tabmuiibi
MPOCTBIX UMITJTUKAHTOB

Pa3nen 3. I[lonHoTa 1
3aMKHYTOCTb CUCTEM
JIOTUYeCKUX (PyHKIMN

Tema 3.1. 3aMkHYyTble Kjaccel. Knacc noruueckux (QyHKLWH,
coxpaHsromuy  koHcTantel 0 wu 1. Onpepenenue
Jl0Ka3are/IbCTBO 3aMKHYTOCTU

Tema 3.2. Knacc camo/jBOMCTBEHHBIX (DYHKLIMH.

OripeziesieHe W jeMMa O HeCaMOJBOWCTBEHHOW (PYHKIUU.
Knacc MoHOTOHHBIX (yHKIMA. OrnipefesieHMe U JieMMa O
HEMOHOTOHHOM (PyHKLIMH

Tema 3.3. Knacc nuHeliHbIX GyHKUMA. OnpesesieHre U jeMMa
0 HeJIMHEeWHOM (PyHKLIUH

Paszpen 4. Ucuncienue
BbICKa3bIBaHUM U MPeJUKAaTOB

Tema 4.1. OOupe nPUHLUIBI TIOCTPOeHUs (OpManbHON
TeOpPUH. Wurepriperanus, 00111€3HaUMMOCTb,
IIPOTUBOPEYHBOCTS, JIOTUYECKOe ClIe[CTBUe

Tema 4.2. MeTop, pe30/tOLIUiA /17151 UCUMC/IEHUS] BbICKa3bIBaHUM.
[Tousitne npeaukara. KaHtopel. AndaBuT

Tema 4.3. IlpeaBapeHHass HopMaibHasg (opma. AITOpUTM
npeobpa3oBaHusi (OpMysl B TpeJBapeHHYH HOPMajbHYIO
tdopmy. CkyneMoBCKasi cTaHJapTHasi popMa

Tema 4.4. TIlogcTtaHoBKa W yHU(UKALUUsA. AJITOPUTM
yHUpUKaLKu. MeToz pe3osoLyii B MCUNC/IeHUH TIPe/IMKaToB
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JucuuniuHbl (MOAY/IM) U3y4ar0TCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«Teopusi KOHeUHbIX IpadoB»

O0BéMm aucuIuInebl, 3E/ak.u. | 4/144
COAEPXAHWE ITVCIHUITJINHBI
Pa3penbl Tembi
Paspen 1. DyieMeHTHI TEOpUYU Tema 1.1. BezieHue B Teoputo rpaoB: OCHOBHBIE TTOHATHUS U
rpagoB onpejeneHusl. Matpuunble  mpeAcTaBieHusi  rpados.

MapH_IPYTbI, Leru, OQUKIJIbI. HaXO)KAEHI/Ie CBA3HBIX KOMITOHEHT

Tema 1.2. MeTprueckue xapakTepucTUKH rpagos. [Toarpadsr.
Onepauyu Hag rpadamvu. [IByi0nbHbIe Tpadbl

Tema 1.3. Ilouck B mwmpuHy. [lepeBbsi. OitiepoBbI rpadsbl.
I"'aMW/IBTOHOBBI Ipadbl

Tema 1.4. O¥inepoBel NyTHU U LMK/bL. ['aMUIBTOHOBBI NyTU U
uKabl. CBfi3b MexJy HaaMuueM B CBSI3HOM rpade
raMWIBTOHOBBIX LMK/IOB Y [UIMHOM MAaKCHMaJIbHBIX IMPOCTBIX
nytei B HeM. HaxoxgeHude KpaTualliux TyTeld B
OpPUEHTHPOBAaHHOM rpade

Pazgen 2. Anroputmel Ha

Tema 2.1. Anroputm Kpackana. AnroputMm [Iprma

rpagax

Tema 2.2. Anroput™m J[leHMKCTpbl. AJITOPUTM HaxOX[eHUs
3ii7iepoBa 1[MK/Ia B rpade

Tema 2.3. Anroput™M mOCTPOEHUsS KpaTyaullero IyTH OT
(UKCUpPOBaHHOW BepIIMHBI /0 BCEX OCTa/bHbIX BEpLIMH B
OpUEHTUPOBAaHHOM rpade, cjyuyali HeOTpHULIaTe/bHbIX BECOB
pebep

Pa3nen 3. [ToToku B ceTsx

Tema 3.1. IlpuknagHble MoAend W 3ajdud, T[PUMEPHI
npuMeHeHuss MeTo0B TI. OLeHKU CTPYKTYPHBIX KOMITIOHEHT
rpada. 3ajlaya 0 MakCMMarabHOM IOTOKE MU O MHUHUMAa/IbHOM
paspese B CeTH

Tema 3.2. MakcuMasbHbBId TOTOK B TPAHCIIOPTHOW CeTH.
3a/laua Ha HaXOXKEeHUe «y3KUX» MeCT B CeTH. 3ajiaua O IMOTOKe
MHHUMa/IbHON CTOUMOCTH
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«MaremMaThueCKUN aHaIu3»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

8/288

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl Tembi

Paspen 1. MHOXecTBa 1 1.1 O/eMeHTbl TeOPUU MHOXKeCTB. MOILIJHOCTb MHOKeCTBa.

byHKLIMU. Teopema KaHtopa.
1.2 ®yskuusa  (otobpakenue).lloctpoeHne  rpaukoB
(hYHKLMIA.

Pazpen 2 Teopus nipezsenos | 2.1 Ilpegen 10C/1e0BaTeIbHOCTH. MOHOTOHHBIE
rocJieoBareIbHOCTU. Yucso e.
2.2 Tlpepen dyukuuu. Kputepuii Komm. HenpepblBHOCTh
¢yHkumu. Touku paspbiBa (yHKUMUA. HemnpepbsIBHOCTb
CJIO’KHOM ¥ 00paTHOM (YHKIHIA

Pazpen 3 [MpousBognas u | 3.1  IIpousBoaHas byHKIMH. Ouddepentuarn.

ee rpUMeHeHUe

[Tpou3BoaHast obpaTHOM U cioKHOW (PyHKI[MH. [Tpon3BoHbIe
BBICIIUX TOpSiAKOB. [Ipon3BoaHble GYHKIMM, 3alaHHBIX
HesIBHO M MMapaMeTpUYecKHu.

3.2 Teopembr @epma, Posst, Koy, Jlarpawxka. dopmyia
Tetinopa.  JkcTtpeMymbl  GyHKUuH. Toukd Tmieperu0a,
acumnToThl. MiccnenoBanue dyHkiumid. [1pasusa JlonuTasis..

Paznen 4 NuTerpansHOE
ycurciaeHre (QyHKLMM OFHOM
riepeMeHHOH

4.1 [louaTue HeorpeZie/leHHOTO  VHTerpaja. 3aMeHa
riepeMeHHbIX B Heorpezie/ieHHOM MHTerpasie, MHTerpupoBaHUe
1o YyacTsM. WNHuTerpupoBanue paLMoHaIbHbIX u
MppallOHa/IbHBIX (bYHKIMIA. WuTerpupoBaHuie
muddepeHanbHBIX  OMHOMOB.  [lofcTaHoBKM — Oiisiepa.
VHTerpupoBaHue BbIDA)KEHWM C  TPUTOHOMETPUUECKUMU
GYHKLUUSIMU.

4.2 OnpepenenHblii uHTerpas. Kpurepuii JleGera. Cymmbl
u uHTerpansl JapOy. Kpurepuii JapOy. OueHku uHTerpasna
PumaHa, MOHOTOHHOCTb MHTerpaja W TeopeMa O Cpe/iHeM.
Wnrerpan u mpousBogHas. Popmyna HeroToHa-JleiibHMILIA.
3aMeHa nepeMeHHOU B UHTerpase Pumana.

4.3  IlpwiokeHus WHTerpasa: BbIYMC/IEHUE [I/IMHBI KPUBOM,
IUIOLA/IM KPUBOIMHEMHOW TpareLuu 1 oobema Tesl BpallieHMsl.
[IpunoxxeHust oOIpefie/IeHHOIO MHTerpaja K BbIYMC/ICHUIO
JUIMHbI KPUBOH, MJI0L[a/Id U o0beMa.

4.4  KpuBble B eBK/IWJOBOM IIPOCTPAHCTBE, KpHUBU3HA
KpuBoi. HecobctBennbie uHTerpasisl (HU). Kpurtepuii Koy,
nipy3Haky [upuxsie u Abens cxogumoctt HU.

Pa3znen 5 DYyHKIUU
HECKOJIbKUX TTepeMeHHbIX

5.1 MeTpuueckue pocTpaHCcTBa. OTKPBIThIE U 3aMKHYThIe
MHO)KecTBa B RAn u ux cBoiictBa. KommakTel B RAn u ux
cBoiictBa. IlocrmezoBaTenbHOCTY B RAn M HX CXOAMMOCTb.
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«MaremaTHueCK1i aHa/Iu3»

O00bém gucHunIuebl, 3E/aK.4.

8/288

COJIEPKAHME IVICHUATUIVHBI

Pazgennl TeMpbl

HenpepeiBHble ¢yHKuMd B RAn. CaoiictBa  (yHKIUH,
3a/laHHOM Ha KOMIIaKTe.
5.2  [uddepeHLupyeMsble GbyHKUMN B RAn.
OuddepeniipoBanrie  caokHOW — (QyHKUuM.  ['pajueHT,
reoMeTpuueckuii  cMmbici  guddepenHimana.  YacTHble
NMpou3BoJHble U AuddepeHLManbl  BBICHIMX — TOPS/KOB.
®opmysna Telinopa QyHKLWY N TIepeMeHHBbIX.
5.3 Touku JIOKa/BHOIO  3KCTpeMyma  (YHKLMM N
nepeMeHHbIX. OCHOBHbIe TeOpeMbl O HesSBHBIX (DYHKLIMSX.
Cucrema HesiBHbIX (pyHKLui. fIkoOuaH, Teopema 06 obpaTHOM
oTOOpa’keHWH.  YCJIOBHBIA ~ 9KCTpeMyM  QYHKOMHA N
repeMeHHbIX.

Paspen 6 KparHbie u 6.1  HMurerpan PrmaHa Ha n-MepHOM IIPOMEXYTKe.

KPUBOJIMHEIHbIe UHTErpasibl

Kputepuu Jlebera u [lapOy UWHTErpupyemMoctyd (QyHKI[UH.
HomycTrMble MHOXKECTBa W MHTerpajgbl Ha HuX. OOrme
cBoiicTBa uHTerpasa PumaHa Ha MHoXecTBe Rn. CBeneHue
KpPaTHOTO WHTerpaja K TIOBTOPHOMY. Teopema @ybOuHM.
[BoliHOW wuHTerpana: TIpUBeJeHHWe K TIOBTOPHOMY, 3aMeHa
NepeMeHHbIX, TPWIOKeHus. TpOMHOM WHTerpal M  ero
BbIUKC/IeHWe. 3aMeHa NepeMeHHbIX B TDOMHOM HMHTerparse.

6.2 KpuBosvHeliHble UHTErpassl 1-ro u 2-ro poga

6.3 IToBepXHOCTHBIE UHTErpasbl 1-r0 U 2-ro poja

Paspen 7 Teopust pszoB

7.1  UYwucioBble psbl

7.2 @YHKIMOHA/IbHbIE PSI/bI

7.3 BBezeHuve B Teopuio psafoB Pypbe
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«duddepeHiiranbHble ypaBHEHUs»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

8/288

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Pasgen 1. luddepeHuianbHble
ypaBHeHHUsI MepBOro MopsifiKa

Tema 1.1. VHTerpupoBanue gu¢depeHMaNIbHbIX YPaBHEHUN C
pasfesrIMMUCS NTIepeMeHHbBIMU.

Tema 1.2. IHTerpupoBaHue OJHOPOAHBIX AubdepeHIraTbHbIX
YPaBHEHUH.

Tema 1.3. JluneliHble auddepeHiMaIbHble ypaBHeHUs1 1-TO
NIOpsiZIKa.

Tema 1.4. YpaBHeHUsT He pa3pelléHHble OTHOCUTEIbHO
TIPOM3BO/HOM.

Tema 1.5. OOmuii mMeTos BBe[eHHWs IapaMeTpa. YpaBHEHUS
Jlarpanxa v Kinepo.

Pazgen 2. Teopemsbl
CyLL|eCTBOBaHUS U
eIMHCTBEHHOCTHU

Tema 2.1. YcmoBue Jlumiuvia. Teopema CyljecTBOBaHUS U
eUHCTBEHHOCTH pellleHus: 3ajauu Kollv B orpaHu4eHHOU
00J1acTH U B TOJIOCe.

Pazpen 3. YpaBHeHus BbICIIMX
TIOPS/TKOB U CUCTEMbl ypaBHEHUI

Tewma 3.1. O61iasi Teopws.

Tema 3.2. Onpegiesivresib BpoHckoro.

Tema 3.3. JluHeliHble ypaBHeHMsI C  IIOCTOSIHHBIMHU
K03¢hduLeHTaMHu.

Pazgen 4. KpaeBble 3aiauu

Tema 4.1. ®yukuusd ['puHa.

Pazgen 5. Cuctemsbl
nvddepeHIManbHBIX YpaBHEHUM

Tema 5.1. JIMHeliHbIEe CUCTEMBI.

Tema 5.2. CucTeMbI C ITOCTOTHHBIMM KO3 dUieHTaMu.

Tema 5.3. Metog HeomnpezeneHHbIX  KO3((ULIMEHTOB.
MarpuuHas 3KCIIOHeHTa.

Tema 5.4. Knaccudukaiiys 0coObIX TOUEK.

Tema 5.5. IlepBble UHTerpasbl

Tema 5.6. HenuHelHble CUCTEMBI

Tema 5.7. YcronuuBocTh 1o JIanyHoBy. ®yHkuus JIAmyHoBa.
Teopema o TmiepBoM TMpuOMKeHHWH. Teopema JIsmyHOBa |
Uetaesa.

Tema 5.8. YpaBHeHHWsT B 4YaCTHbIX IIPOU3BOJHBIX MEPBOT0
Topsi/IKa.

25




JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«Teopust BepOATHOCTeN U MaTeMaThyecKasl CTaTUCTHKa»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

8/288

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl Tembi
Paszen 1. BeposiTHOCTHOE Tema 1.1. Knnaccuueckoe BepOSITHOCTHOE IPOCTPAHCTBO
MPOCTPAaHCTBO Tema 1.2. YcioBHasi BePOSITHOCTh M HE3aBUCUMOCTh COOBITHH,

(dhopMyrbl OJHOW BeposiTHOCTU U balieca

Tema 1.3. Cxema bepHysnu, npubskeHHbIe (OPMYIIBL,
II0JIMHOMUA/IbHAsl CXeMa

Pazpen 2. CiyyaiiHble BeJIMUMHBI
Y UX pacrpezesieHust

Tema 2.1. OpHOMepHble ciayvyaliHble BeJWYMHBL. DyHKIMA
pacripefieieHust BeposiTHOCTed. OJHOMepHbIe [JUCKPeTHble
Cy4yalHble BeJIMUMHbI

Tema 2.2. OfHOMepHbIe HellpepbIBHbIE C/Ty4aiiHble BeJTMUHUHBI

Tema 2.3. MHOromepHble cy4aiiHble BeJIMYMHBI Ha IPUMepe
JByMepHoW. DyHKLIMS pacripesiesieHusi BepOSITHOCTelN
JBYMEPHOH CJ1y4aliHOM BeJIMYUHbI

Tema 2.4. [IByMepHbIe TUCKPETHbIE C/TyyarHble BeJTMUYHUHbI

Tema 2.5. /IByMepHble HeNpepbIBHbIE C/TyyaliHble BeJTMUKHBI

Pasnen 3. UucsoBbie
XapaKTepPUCTUKHU CTy4YaliHbIX
BeJIMUUH

Tema 3.1. Marematuueckoe OXuZaHue W  JUCIIEPCUS
CAyyaliHbIX ~ BeMMuMH. KoBapuauus W K03(ULIMeHT
KOppeJisiliiy

Tema 3.2. MoMeHTbI BBICIIMX MOPSIZAKOB U IPYTHE UKCIOBbIE
XapaKTEePUCTUKHU CyUYalHbIX BeJIMUYMH

Tema 3.3. Xapakrepuctrueckasi GyHKIHS U TTpeoOpa3oBaHue
Jlarutaca-Crtunteeca

Tema 3.4. HepaBeHcTBO UeObIieBa, 3aKOHBI OOJIBIIMX YKCET,
1|eHTpaJIbHast Mpejie/ibHask TeopeMa

Paspnen 4. OcHOBBI
MaTeMaTUueCKOW CTaTUCTUKU

Tema 4.1. OCHOBHBIE [TOHATUS MaTeMaTUUeCKOU CTaTUCTUKU

Tema 4.2. OLleHKM Her3BeCTHbBIX [1apaMeTpOB, CBOKCTBA
OLIEHOK, MeTO/Ibl HaXOXK/|eHUsI OLIEHOK

Tema 4.3. CTaTucTryeckue ruroTesbl, KpUTEPUi OTHOILIEHUST
nipaBzoo00us1, KpuTepuii coracust [TnpcoHa
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«MapkoBCKHe IpoLecchbi»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

3/108

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Pazpen 1. CiyyaiiHble MPOLECCHI,
OCHOBHbIE XapaKTePUCTUKHU.

Tema 1.1. Onpegenenve C/yyaliHOTO rporecca,
K/1accuduKalus c1ydyalHbIX TTPOLeCCOB

Tema 1.2. UncsioBble XapaKTePUCTHUKU CTYYalHbIX MPOLIECCOB

Paspen 2. len MapkoBa Kak
JIMCKeTHbIe TI0 BpeMeH!
MapKOBCKMe TPOL[eCChl

Tema 2.1. Onpegenenue 1enu Mapkosa. Marpuria repexofHbIX
BepOSITHOCTel. BepoATHOCTHOe pacripejiesieHue.

Tema 2.2. Knaccudukaiiys cocTosiHui e MapkoBa

Tema 2.3. KaHoHuueckuii BHUJ Illermd MapkoBa. YHC/OBbIe
XapaKTepPUCTUKU

Tema 2.4. TlpepensHOe pacripefesieHue ternyd MapkoBa

Pa3zgen 3. MapkoBCKue MpOLieCChI

Tema 3.1. OrmpezneneHMe MapKOBCKOTO MpoLiecca, MaTpuLa
Nepex0/{HbIX BEPOSITHOCTEM.

Tema 3.2. Ilpumepbl MapKOBCKHX TPOLIECCOB: MyaCCOHOBCKUM
TMpoLiecc, TMpoLieCcC YUCTOrO POXKAEHUs], TIPOLleCC POXKAEHUs U
rubenu.

Tema 3.3. Marpuua WHTEeHCHUBHOCTEN repexo/oB.
Ouddepenuanbible  ypaBHeHusi  KonmoropoBa-UenmeHa.
BeposATHOCTHOe pacripesiesieHHe MapKOBCKOTO IpolLiecca.

Tema 3.4. Knaccudukaiusi COCTOSHUM MapKOBCKOTO Tpoliecca.
[TpenesibHbIEe BEpPOSATHOCTH MapKOBCKOT'O MpoLiecca.

Tema 3.5. IlocTpoeHue BO)KeHHOM 1ienu MapkoBa st
MapKOBCKOI'O IpoLjecca.
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«DYyHKIMOHA/IbHBIM aHaIU3»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

3/108

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl Tembi
Pazgen 1 Mepa v unrterpan | 1.1 Mepa Jlebera. W3mepumble (GYHKLWMH, WHTerpa
Jle6era. TTpoctpanctBa L_p Jlebera
1.2 OcHOBHBIE CBOMCTBa WHTerpa’sa Jlebera.

IIpoctpanctBa L_p. HepasenctBa Munkosckoro u I'esbzepa.
ITosmHoTa mpocTtpadcTs L_p.

Pazpgen 2
MIPOCTPaHCTBa

Metpuueckue

2.1 AKCHOMBI ¥ OCHOBHBIE CBOMCTBa
npoctpadHcTB.  [lpumepnl.  OTKpbITBIE U
MHO>KeCTBa. ITonHbIe MeTpUyecKue
[TpocTpaHCTBO HempepbIBHbIX (YHKIUH

MeTpHUeCKUX
3aMKHYyTbIe
MPOCTPaHCTBa.

2.2 Orneparopsl B MeTpU4eCKUx npocrpaHcTeax. [IpuHimn
COKUMAIOIIMX 0ToOpaykeHWH (TeopemMa BaHaxa).

Paznen 3
TPOCTPAHCTBA

HopmupoBaHHbIe

3.1  AKCMOMBI ¥ OCHOBHBblE CBOMCTBA HOPMHPOBAHHBIX
npoctpaHcTB. [Ipumepsl. OrpaHuueHHble —ONepaTtopbl B
HOPMUMPOBaHHBIX npocTpaHcTBax. Hopma oneparopa

3.2 HerpepriBHBIE ~ Orepatopel B~ HOPMHPOBaHHBIX
MPOCTPAHCTBaX.  OKBUBAJIEHTHOCTb  HENPEpPbIBHOCTH U
OTrPaHUUEHHOCTH JJisl TMHEUHBIX OTlepaToOpPOB. DKBUBaeHTHBIE
Y HeSKBUBA/IEHTHbIE HOPMbI

Paznen 4 ITpocTpaHcTBa co
CKaJISIpDHBIM MIPOU3BeleHueM

4.1 AKCHMOMBI U OCHOBHBbIE CBOMCTBAa MPOCTPAHCTB CO
CKa/IsipHbIM Tipou3BezieHreM. [Ipumepsl. HepaBeHncTBo Koru-
byHsAKOBCKOro. PaBeHCTBO Iapa/iiesiorpaMma

4.2 OpTOHOpPMUPOBaHHBIE CHACTEMBI. [Ipumepsl.
HepaBenctBo bBeccens. Teopema Pucca 06 obmem Buge
JUHENHOro yHKLMOHA/a
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JucuuniuHbl (MOJy/IM) H3y4YaroTCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«dunddepenuranbHas reoMeTpuUsi U TOTIOIOTHS»

O0BéMm aucuIuInebl, 3E/ak.u. | 4/144
COAEPXAHWE ITVCIHUITJINHBI
Pa3penbl Tembi
Paspen 1. [ToBropeHue Tema 1.1. I'pynnsl
HeoOXOAMMBIX CBeJ|eHUI Tema  1.2. JluHeliHple  mpocTpaHcTBa.  AdduHHbIe

TIPOCTPaHCTBA.

Tema 1.3. EBKn0BbI TpOCTPaHCTBA. MeTpruueCcKUil TEH30p.

Tema 1.4. TIpeobpa3oBaHue Oa3uca.

Tema 1.5. OpueHTauuss TPOMKU BeKTOpOB. OpueHTausi
MPOCTPAHCTBA.

Tema 1.6. BeKTOpHOe ¥ CMelllaHHOe TTPOU3Be/IeHUsl.

Tema 1.7. BHemHsisi anire6pa N-BeKTOPOB.

Paszpen 2. Knaccuueckas
IvddepeHLaabHas FeOMeTpHs.

Tema 2.1. Teopusi KpMBBIX Ha TUVIOCKOCTH U B MPOCTPAHCTBE.
[TapameTpuueckoe TIpe/iCTaBIeHue.

Tema 2.2. Teopuu MOBepXHOCTEM.

Pa3zpen 3. DnemeHTHI 00111ei

Tema 3.1. MHOroo6pasusi.

nvddepeHiMaibHON reOMeTpUH.

Tema 3.2. KpuBosiMHeliHble CUCTEMbI KOODJWHAT.

Tema 3.3. IlceBmoeBKIMZOBBI MpocTpaHCTBa. IIpocTpaHcTBO
MUHKOBCKOI0.

Pa3sznen 4. Ten3opHas anre6pa.

Tema 4.1 KoBapraHTHbIe U KOHTpaBapUaHTHbIE BEKTOPBI.

Tema 4.2 TeH30pBI.

Tema 4.3 CuMMeTpUUHbIe TeH30pbl. MeTpruyecKui TeH30p.

Tema 4.4 AccuMeTpUUHbIe TEH30PbI.

Tema 4.5 Teopust n-hopm.
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HanMeHoBaHHe JUCIUTLTHHBI

«MeTozbl ONTUMU3ALIMY Y UCCTIeIOBaHKE OMepaLivii»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

2/72

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Paspen 1 besyciioBHas
ONTUMM3ALIYS U 37IeMeHThI
TeOPWH BBIMYKJIbIX (YHKLMU

1.1 OCHOBHBIe TIOHAITHS U TeOPeMbl METOI0B ONTUMU3aLUU
Y TeOPUU BBIMYKJIBIX (yHKIMH. Jlemma Pepma. Heobxoammbie
YC/I0BYS ONTHUMAJIbHOCTHM BTOPOro Tiopsifka. JlocraTouHble
YCJIOBUSI ONITHMAJ/IbHOCTH BTOPOT'O MOPsA/ZIKa

1.2 MeTogsl MUHMMM3ALMU T€PBOro mopsAgka. Merop
PaIUeHTHOrO CITyCcKa. MeToibl CONpPsiKeHHBIX I'PaJieHTOB

1.3  Metoabl MUHMMH3ALMM BTOpPOro Iopszaka. Metof
HeioroHa u ero Mogudukauud. MeToabl TepeMeHHOU
MeTpPUKU

1.4 MeTogpl MUHMMU3ALMKU Hy/neBoro nopsigka. Ciydaid
dbyHKUMU ofiHOTO aprymeHTta. MeToj KoHbuUrypaiuid. MeToj
JedhopMHUpyeMOro MHOTOrpaHHHUKa

Paznen 2. YcinoBHas
ONTUMU3ALIUS

2.1 3a/laya YC/JIOBHOM ONTUMH3ALMM C OTpaHUYeHUSIMU
TWAMA  PaBeHCTB. Meton ~ mHOXxuTenen  Jlarpanska.
Heobxomumble ¥ [JOCTaTOUHbIe YCJIOBUSL  SKCTpeMyMa.
OKOHOMMUEeCKasi MHTeprpeTaLys MHOKUTes el Jlarpanka

2.2 3ajjaua yC/IOBHOW ONTUMM3aLMM C OrPAaHUUYEHUSIMU
Trra HepaBeHCTB. TeopeMma KyHa-Takkepa

Paznmen 3 DJIEMEHTHI
BapUAaLMOHHOTO UCYUCTIEHUS

3.1 OCHOBHBIE TIOHATUSL U TeOopeMbl BapUALMOHHOI'O
vcuncaenus. 3agada Jugonbl. 3agada o 6paxrcTOXpoHe.

3.2 [Tpocrelimas BapyaljuoHHas 3afiada C 3aKpeIleHHbIMU
KoHllamMM.  HeoOxopuMble ¥ /IOCTaTOYHble  YCJIOBUSI
ONTHMa/IbHOCTH

3.3  TIlpocreiimiass Bapual[MOHHAsl 3ajlaya CO CBOOOJHBIMU
KOHI]aMH Y TPAaHUIIaMH. YCJIOBUE TPaHCBEPCATbHOCTH
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COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Pa3nen 1. MexaHuka

1.1 KuHemaTtnka MareprasbHOM TOUKW. MexaHnueckoe
JBwkeHve. MarepuasibHas Touka. Cycrema orcuera.
[TpsiMonuHeliHOe U KPUBOMHEWHOE, paBHOMEPHOE 1
repeMeHHoe /BrwxeHue. CKOpOCTb, IiepeMellieHue, MyTh,
TpaeKTopus, yckopeHue. HopmasibHOe 1 KacarejibHOe
yCKOpeHue.

1.2 [IuHamuKa MaTepyajbHOW TOYKU U CUCTEMBI
MaTepuasnbHbIX ToueK. ITepBbiii 3akoH HeroTOHA.
VHepuyanbHble cUCTeMbl oTcueTa. Macca v umnynbc. Bropoit
3akoH HbtoToHa B AuddepentmansHoi opme. Crsa Kak
Mpor3BOZAHAasa UMITy/bca. Tpetuii 3akoH HetoToHa. Crictema
MaTepuasbHbIX TOUeK; LIeHTP MacC U UMITY/IbC CUCTEMBI.
TeopeMa 0 JBUKeHUH LieHTpa MacC. 3aKOH COXpaHeHUsI
VIMITy/IbCa CUCTeMBbI MaTepra/bHbIX TOUeK. YpaBHeHHe
Meiuepckoro. @opmysa LIM0JIKOBCKOTO

1.3  Pabora u 3Heprus. Pabora MocTossHHOM 1 TIepeMeHHOM
cuibl. MoiHoCTh. IloTeHIManbHbIe U HelloTeHUa/IbHble
cuiibl. [ToTeHLManbHas M KUHeTHUeCKasl SHeprusi. 3aKoH
COXpaHeHUs] MexaHU4YeCKOM 3Hepruu. TpeHre CKOJIbXeHusl.
Juccunanysa MexaHnueCckou sHepruu. LleHTpanbHbIi
abCOMIOTHO YIIPYTUi M HeYNPYTUid y/iaphl.

1.4  BpaujarensHoe gBrkeHue Tesa. [loctynaresnsHoe u
BpaljaTe/lbHOe JBKeHe Tesa. YIVIOBOe IepeMellieHue,
yIJIOBasi CKOPOCTb, YIVIOBO€e yCKOpeHHe. Bpaljate/ibHbIi
MOMeHT. MoMeHT uHepiuu Tesa. TeopeMa [tolireHca-
[ITelinepa. MoMeHT mMMITy/ibCa Bpalljarolerocs tena. Bropou
3aKOH /IMHAMUKH [I7Is] BpalljaTe/IbHOTO JBM>KeHUs Tena. Pabora
Y MOLLJHOCTb I1PM BpalljaTe/IbHOM [IBV)KEHHH. 3aKOH
COXpaHeHUs1 MOMeHTa UMIYJ/IbCa. ['MPOCKOIbI U UX
TIpUMEeHEeHHe.

1.5  TI'paBuTauuoHHbIe CWIbl. CHIbl MHEPLIMU. 3aKOH
BCEMHUPHOTrO TAroteHus. ['paBuraronHoe nosne. Cua
TSDKeCTH U Bec Tesla. HeBecomocTh. PaboTa cUstbl TSHDKECTH TIPH
repeMelleH1H TeJla B TPaBUTALMOHHOM T10/1e 3eMJIU. 3aKOHbI
Kemnnepa. I1epBas 1 BTropasi KOCMUUECKHe CKOPOCTH.
HewHeprianbHbIe CUCTEMBI OTcueTa. LleHTpoOexkHast U
KOPHOJIMCOBA CHJ/la MHEePLIMM BO BpalLlalOLLeicsi CUCTeMe.
[IBr>keHuWe Tes1 BO/IM3U MTOBEPXHOCTH 3eMJTH.
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coJ

EPKAHME JNCIHAIVINMHBI

Pazgennl

Tembl

1.6 OCHOBBI CrierjuaIbHOKW TEOPUU OTHOCUTETBHOCTH.
[TocTynatsl crieljuaabHOM TEOPUM OTHOCUTETbHOCTH.
[Tpeo6pa3oBanwus JlopeHija. OTHOCHTE/LHOCTD JJTHH U
WHTEPBAJIOB BpEMEHH.

1.7  Ympyrue cBoiicTBa CIUIONIHBIX cpef. Konebanus
yacTullbl. Bussl ynpyrux gedopmariuii: pacTsbkeHue, C/IBUT,
KpyueHHe, 00beMHOe paclIipeHre U ckatve. 3akoH ['yka asis
ynpyrux fedopmanuii. Mogyns FOnra. Moayse caBura.
Kosddunment Ilyaccona. ITpoctoe rapmoHnyeckoe
KosiebaHue. JHeprus Konebmolelics yacTullbl. MasiTHUKU.
CBobo/HBIe 3aTyxarorye KosiebaHusi. BeiHyKIeHHbIe
KonebaHus. Pe3oHaHC.

1.8 MexaHuueckue BOJIHbL. D/IeMeHTbl aKyCTUKU. beryijas
BosiHA. Ilonepeunsle v pofo/bHbIe BO/IHBL. OgHOMEepHOe
BOJIHOBOe ypaBHeHue. IIpozio/ibHbIe BOIHBI B TBEPOM TeJle.
BonHbl B rasax u kugkocTsx. [Totok sHepruu 6eryiieit
BOJIHBL. VIHTep(depeHLys BoiaH. CTOsiuMe BOHBI. Y/japHble
BOJIHBL. 3BYK. CKOPOCTb 3ByKa. 3aBUCUMOCTb CKOPOCTH 3BYKa
OT YIPYTUX CBOWCTB cpeAbl. BricoTa, TeMOp, MHTEHCUBHOCTD
Y TPOMKOCTb 3BYKa. Y/IBTPa3BYK U €ro [IpUMeHeHue.

Pazpgen 2 MornekynsipHas
du3uKa

2.1 Kunetnueckast Teopust ra3os. MeanbHbli ras.
YpaBHeHre COCTOSIHUS UleabHOro rasa. OCHOBHOe
ypaBHeHVe KHHeTU4eCKOM TeopuH rasoB. CpeHss
KBaJjpaTUuHasl, CpeiHsisi U Harboriee BepOSITHasi CKOPOCTU
MovieKys1. MakcBe/JIOBCKOe pacripefie/ieHle MOJIeKys1 rasa 1o
ckopocTsiM. bapomeTpuueckasi hopmysna. PacripezieneHue
bosiblimaHa.

2.2 3aKOHbI TEpPMOAVMHAMUKU. TepmMoJuHaMUye CKre
cucreMbl. Pabora ripu u3meHeHur o0béma rasa. [TepBoe
Hayasio TepMOJIMHAMUKU. BHYTpeHHsIs 3Heprus uzeanabHOro
ra3a. Tern0eMKOCTb TIPH TTOCTOSTHHOM 00beMe U TpH
TOCTOSIHHOM /]aB/IeHUU. PaBHOBeCHbIe 1 HEPaBHOBECHbIE
rpoueccel. Bropoe Hauaio TepMOAMHAMUKU.

2.3 Metoabl TepMOgUHAMUKU. [TOHATHE SHTPONTUH
yeanbHOro rasa. Cea3b SHTPONUU C TEPMOJUHAMUYECKON
BEpPOSITHOCTBIO COCTOSIHUSI CUCTeMbl. Bo3pacTtanue sHTpomnuu B
V30/IMPOBAHHOM cucTeMe. TpeTbe Hauaa0 TepMOJVHAMUKHU.
Apuabaruyeckuii iporiecc. YpaBHeHue [TyaccoHa. Pabora,
TeIu10Ta U U3MeHeHre BHYTPeHHeN SHepruu Ipu
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COJIEPKAHME IVICHUATUIVHBI

Pazgennl

Tembl

u3orporieccax B ujeanbHoM rase. Uncmo creneHeii cBO60/ bl
Moviekysbl. Lykn Kapao. KI1/ iukiia KapHo.

2.4  SBnenus nepeHoca. TernionpoBogHOCTE, 3aKOH Dypre,
k03¢ duLMeHT TeryionpoBogHoCTU. Auddysus, 3akoH Puka,
ko3¢ ¢durment auddysun. Csi3b TEMIONPOBOJHOCTH U

b dys3umn ueaapHOro rasa.

2.5  Peanbnble rassl. [IoreHian napHoro
Me>XMOJIEKY/ISIpPHOTO B3aumogelicTBus JleHapga-/lxoHca.
YpaBHeHue Ban-siep-Baanbca. Kputruueckas Touka.
IlpuBesieHHas opMa ypaBHeHus1 BaH-fep-Baanbca. 3akoH
COOTBETCTBEHHBIX cOCTOsIHMU. DddekT [Koynsi-TomcoHa.
Touka uHBepcuu. CXKIKeHue ra3os.

2.6 TBepaple Tena. Kpucramueckre U amopdHbie Tesa.
Turbl KPUCTATIMYECKUX CTPYKTYDP: MOHHAs!, aTOMHas,
MeTa/l/InyecKast U MosieKyssipHasi. TUIibI CBsi3eid B KpUCTasLe.
TernoeMKOCTb TBepAbIX Te/. 3aKoH [rosionra v [1tu.
ToueuHsle fedeKTbl B KPUCTA/IaX: BaKaHCUU, TIPUMeCH
BHeJIpeHus], IpUMecH 3aMellieHrs. KpaeBble 1 BUHTOBbIE
JC/IOKALWU.

2.7 JKygkocTy. XapakTepucTUKa )XKUAKOTO COCTOSHUS.
[ToBepXHOCTHBIN C10M XKUAKOCTU. [ToBepxXHOCTHOE
HaTsbKeHue. [laBreHre KpUBOU MMOBEPXHOCTH KUKOCTH.
®opmyna Jlamiaca. KanuisipHele siBieHusi. CmauvBaHue
TBep/bIX MOBepxHOCTel. [IoBepXHOCTHO-aKTHBHBIE BellleCTBa,
MX CBOMCTBA U NPUMEHEHHUe.

2.8 da3o0Bble niepexofibl. TepmoguHaMuueckue ¢asbl.
YcnoBue paBHOBecusi ¢a3. Pa3oBbie riepexo/ibl 1ePBOro poja.
JInaust paBHOBecHs ¢a3 (buHogank). JlnarpaMma COCTOSTHUM
OJHOKOMITOHEHTHOTO BelllecTBa. TpoiiHas Touka. Kputrnueckas
TouKa. YpaBHeHue KnanelipoHa-Knaysuyca. 3aBUCUMOCTb
JlaBJIeHysl HaCbIILIeHHOr O 1apa OT TeMIlepaTyphbl.
TepmoanHaMuueckasi yCTOHUUBOCTD (ha3bl. CIIMHOAAD.
MeTacrabunbHbie da3bl. [Tepexos )KUAKOCTh-TIap 110
ypaBHeHUI0 BaH-sep-Baanbca. V13otepmbl BaH-ziep-Baasnbca.
B3pbIBHOe KuIleHue.

Paznen 3 DJIEKTPAYECTBO U
MarHeTusMm

3.1 OnexTpocTaTuyeckoe rosie. JIeKTpruueckoe,
MarHUTHOE U 3JIEKTPOMarHUTHOe T10Jie. 3apsiJbl.
OnemMeHTapHbIN 3aps/l. 3aKOH COXpaHeHus 3apsa. 3aKOH
KynoHa. Onekrpocratuyeckoe rosie. HarpsykéHHOCTD U
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COJIEPKAHME IVICHUATUIVHBI

Pazgennl

Tembl

CU/IOBbIe TMHUM N0J1s1. [ToTeHIManbHBIA XapaKkTep
a/ieKTpocTaruyeckoro rnos. ITorenuuan. CooTHoLeHMe
MeXX/ly HarpspKEHHOCTBIO M IToTeHLranoM. [IpoBoAHUKY B
37IeKTpUYeCKOoM rosie. THAYKLMS 3/1eKTPHUYeCKOro ToJIsl.
[Totok BekTOpa nHAYKLMU. Teopema Octporpazckoro- ['aycca.
CBsi3b Me>X/ly TOBEPXHOCTHOM MJIOTHOCTBIO 3apsijia U
HaMpsDKEHHOCTHIO 1107151 BOJIM3M TIOBEPXHOCTH 3apsHKeHHOTO
TIPOBO/IHUKA.

3.2 [Tone 3apsykeHHBIX IPOBOJHUKOB U KOH/IEHCATOPOB.
OJIeKTPOEMKOCTh TIPOBOJHUKOB M KOHZEeHCcaTopoB. [Tose
3apsDKeHHOM I1acTUHBI. Ilose 11ockoro KoHzieHcaropa.
OHeprus 3/1eKTpyuyeckoro rnoss. IlnorHocts sHepruu. Iosne
cdepryeckoro koHzeHcaTopa. Ilose yeiuHEHHOM Cepsbl.
3aBUCUMOCTb MeXX/ly TOBePXHOCTHOM IJIOTHOCTBIO 3aps/ia U
KPUBH3HOM NTOBEPXHOCTH 3apsDKEHHOT0 NPoBOAHUKA. [Tose
LIWJIMHPUYECKOr0 KOH/IeHcaropa.

3.3  [Ouonekrtpuku. lusnekrpuyeckas IpOHULAeMOCTb
[V3/IeKTPUKOB. DJIeKTPUYeCKUI MOMEHT JJUTIOJS.
[Tonspy3anus AU3/1eKTPUKOB. BeKTop mossipusaLivuy.
HanpspkéHHOCTD 3/1eKTPUYeCKOro M0/ B JUIeKTPUKe.
[TonsipHbIE U HeTOJISIPHBIE AUSIEKTPUKU. 3aBUCUMOCTD
[V3/1eKTpUYeCKOM ITPOHULIAeMOCTH AU3/IeKTPUKA OT
TeMriepaTypbl. CerHeTO3/1eKTPUKHY U UX CBoWCTBa. [Ipsimon u
o6patHbIi be303¢¢dexT. [IprMeHeHNe NTbe303/1eKTPUKOB.

3.4  3akoHbI NTOCTOSAHHOIO TOKa. CHjia v IJIOTHOCTh TOKA.
3akoHbl Oma u [xoynsi-JleHiia; nuddepeniyanbHas hopma
9TUX 3aKOHOB. JIEKTPO/IBUKYIL]asi CM/la UCTOYHUKA. 3aKOH
Owma ans uenwu, copepxkaiteit I1C. [MpaBuna Kupxroda ais
pa3BeTB/IEHHBIX TeKTPUUECKUX LieTel.

3.5 OneKTpOHHbIe CBOMCTBA MeTasI/IoB. MeTaslbl,
JIA3IeKTPUKH, TI0JTyTIPOBOAHUKHU. BBIDOXKIeHHBIN
3/IeKTPOHHBIN ra3 B MeTasie. JHeprusi ®epmu.
ONeKTpOoNpOBOAHOCTb MeTas/IOB. 3aBUCHMOCTh
3/IEKTPUUECKOT0 COMPOTUB/IEHHUSI META/IJIOB OT TeMITepaTyphl,
ripuMeceii u je(heKTOB KPUCTAJI/TNUe CKOM CTPYKTYPHI.
CBepXxMnpoBOAUMOCTb MeTasl/IoB. BeicokoTemmnepaTypHasi
CBEPXMPOBOIUMOCTb.

3.6 KoHTakTHbIe sB/eHUsI B MeTa/l1aX. PaboTa BeIxoga
371eKTPOHA M3 MeTaslsla. KOHTakTHasi pa3HOCTh TTOTEHLIUAJIOB.
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Pazgennl

Tembl

Tepmonapa. TepmoanekTpoaBrKy1Las cuia. Mismepenue
TemIreparypbl TepMonapoii. g¢ekT IlenbThe U ero
TIpUMEeHEeHNe.

3.7  DneKTpuYecKui TOK B BaKyyMme. TepMo3/1eKTpOHHas
smuccus. Bakyymssii auogn. BossT-amnepHas
XapakTepucTyka guoga. Ponb 06bémHorO0 3apsiga. @opmyna
Puyappcona. BakyymHbIl TpUOA. XapakTepyuCTUKY U
riapamMeTphbl TPUOJA.

3.8  IlonynposogHuku. [1osyrnpoBogHUKOBEIE MaTepyasbl.
[IIviprHa 3arperéHHOMN 30HbI T0/TyTIpoBoAHMKa. CoOCTBeHHast
3JIeKTPOIIPOBOAHOCTD MOJIYIIPOBOAHUKA. [IpOBOAUMOCTS,
o6ycioBneHHast npuMecsiMu. [JOHOpHbIE U aKL|eNTOpPHbIe
TIOJIYIIPOBOAHUKY, II-P I1epexoz ABYX I0/1yIIPOBOAHUKOB.
ITo/1ynipOBOAHUKOBBIE JUOABIL.

3.9 OneKTpuYeCcKui TOK B rase. VloHu3awus rasa.
HecamocTosiTenbHBINM ra30Bbiid pa3psif]. D1eKTPOIPOBOJHOCTh
rasa. Buzpl camocTosTe/TbHBIX pa3psfoB: TIerOIINH,
HMCKPOBOM, KOPOHHBIN, yroBoi. [1/1a3Ma 1 eé 0CHOBHBIE
rapamMeTphl.

3.10 MarunuTtHoe nojie. MaruutHoe noJjie. Cuia JlopeHija.
WHayK1ys ¥ HanpspKEHHOCTh MAarHUTHOTO T1071s1. 3akoH buo-
Cagapa-Jlaniaca. [Tone KpyroBoro 1 npsiMo/IMHeHOTO TOKOB.
MarHuTHOe 1osie TOpouza U cosleHouzia. BuxpeBon xapakrep
MarHuTHOro nossi. 3akoH Amriepa. Cura B3auMOZeNCTBYS
JUTMHHBIX TlapaJiyie/ibHbIX TPOBOJHUKOB C TOKOM. MarHuTHBIN
MOMEHT KOHTYypa C TOKOM. /leliCTBHe MarHMTHOTO M0Jisl Ha
KOHTYP C TOKOM. MarHuTHbIM NOTOK. LIMpKy/siiys BeKTopa
WH/JYKLAA MarHUTHOTO TOJIsl.

3.11 OmnekrpoMarHuTHast UHAYKUUA. [IprumHbI
BO3HHMKHOBEHHUS 3.[1.C. UHAYKIUU U UHAYKLMOHHOTO TOKaA.
3akoH Papazes v ripasuio Jlenua. 31C UHAYKLMY TIpU
JIBIDKEeHUU TIPOBO/IHMKA Y BpallleHWU KOHTYpa B OZHOPOAHOM
MarHuTHOM mnose. IHAYKTUBHOCTb KOHTYypa. J.[.C.
caMmouHyKuKu. CaMOMHAYKLMS TIPY 3aMbIKaHUU U
pa3MbIKaHWU Lieriel MOCTOSTHHOTO TOKA. DHepPrusi MarHUTHOTO
107151, TVIOTHOCTh 3Hepruu. B3aumHas UHAYKLUS ABYX
KOHTYpOB. BuxpeBbie TOKU. CKUH-3(DGEKT.

3.12 MarHuTHbIe CBOKCTBA BelllecTBa. HamarunuvBaHue
BelllecTBa. BeKTOp HaMarHMYeHHOCTH. DJIeMEeHTapHble TOKHU
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Awmrnepa. [l@amarHeTVKH U IlapaMarHeTUKU. 3aBUCUMOCTh
HaMarHUYeHHOCTU MarHeTUKOB OT HaNPsKEHHOCTU
MarHuTHOTO Mo/l U Temneparypsl. CBOMCTBa
(eppomarHeTukoB. Touka Kropyu. MarHUTHbBIN rucTepesuc.

3.13 3apspkeHHbIe YaCTULIBI U I7Ia3Ma B MAarHUTHOM U
3/1eKTpuueckoM rnose. Cuna JlopeHua. JIBikeHye 3apsokeHHOU
YaCTULIbI B MATHUTHOM T10/1€. YCKOPUTEJIN 3apsUKeHHBIX
yactul]. Macc-crieKTpocKonusi. neKTpoHHoTy4eBasi TpyOKa.
[Tna3ma B MarHuTHOM niosie. Tok B myia3me. [TuHU-3¢dekT.

3.14 DnekrpoMarHuTHbIe KoebaHusi. KosebarenbHbIN
KOHTYp. CBOOOHBIe KoleOaHus B KOHTYpe. BoIHYKIeHHbIe
konebanusi. JJoOpoTHOCTL KOHTYpa. AKTHBHOE
COIPOTHBJ/IEHHUEe, EMKOCTb U UHAYKTMBHOCTD B LielH
repeMeHHOro Toka. IlepeMeHHBII 3/1eKTpUYeCKUM TOK.
Pe3onaHc TOKOB. Pe3oHaHC HarnpspkeHui. MimnesaHc.
MOoILLHOCTb IIpY IepeMeHHOM TOKe.

3.15 DieKTpoMarHUTHbIE BOJIHBI. J/IeKTPOMAarHUTHBIE
BOJ/IHBI. YpaBHEeHHe TIPOCTeMIlei 3/IeKTPOMarHuTHOM BOJIHBI B
00bIuHOM ¥ B v depenHLnansHOM Gopmax. CKOPOCTH
pacrpocTpaHeHus! 31eKTPOMarHUTHBIX BO/H. JHEpPrus
3/IeKTPOMarHUTHOU BO/HbL. BekTop YmoBa-IloliHTHHra.

3.16 YpaBHeHusi MakcBesia. Tok cmerenus. [lepBoe
ypaBHeHre MakcBesia. BuxpeBoe anekTprueckoe mose.
Btopoe ypaBHeHre MakcBesisia. CricTeMa ypaBHeHUH
MakcBesia B MUHTerpaibHOM U anddepeHiiansHoN dhopMe.

Paznen 4 OnTuKa, aTOMHast
¢bu3MKa, 3/71eMeHThI epHOM
bu3uKU

4.1 3aKkoHbI reoMeTprUYecKol onTuku: CHe/lmnyca,
OTpa)KeHHsl CBeTa, NPSIMOJIMHEMHOT0 PaclpoCTpaHeHUs CBeTa,
HEe3aBHCUMOCTH CBETOBBIX JTyYeH.

4.2 XapakTepyuCTUKY TOHKUX JIMH3: (DOKyCHOe pacCTOsIHUe,
onTtuueckas cuna. opmyna ToHKOM MH3bL. [IpaBuna
TIOCTPOEHHs1 M300payKeHUH B JIMH3e.

4.3 doToOMeTpUUeCKUe BeJIMYMHBI U UX eJUHULIbL:
CBETOBOM MOTOK, CH/Ia CBeTa, OCBELLEHHOCTb, SIPKOCTb,
cBetumocTb. CooTHoteHue Jlambepra. CrieKTpasibHast
YYBCTBUTE/IbHOCTb YeJIOBeYEeCKOro Ivia3a. YBeluyeHue
OTITHYEeCKUX MPUOOPOB: JIYTIbI, TMH3bI, MUKPOCKOIIA,
TesiecKora.

4.4  Ilonatue 371eKTPOMarHUTHOM BO/HBL. I1n0CcKue u
cheprueckue BojHbl. MoHOXpoMaTUUHOCTD. [1IKana
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3JIEKTPOMarHUTHBIX BOJIH. YPaBHEHUeE 3/IeKTPOMarHUTHOU
BOJIHBI /151 CpepryeCcKor U MI0CKoW Bo/IH. CKOpPOCTh
pacrnpoCTpaHeHUs 3/1eKTPOMAarHMTHBIX BOJH B cpefie. [TonsTHe
(bazoBoii 1 rpynmoBou ckopocTtu. Bektop YMoBa- [TolHTUHTa.
OO0BEMHasI TVIOTHOCTb YHEPTUH 37IEKTPOMAarHUTHBIX BOJTH.

4.5 WuTepdepentus. YcnoBus HabmogeHUs
nHTepdepeH Y. [ToHsATHE KorepeHTHOCTU. OnTHYeCKast
PasHOCTh XO7ia. YC/I0BUS MaKCMMyMa U MUHUMYyMa
uHTeHCUBHOCTHU. Criocobwl Hab/moeHNst HHTephepeHLIH:
MeToz, FOHra, 3apkano ®penerisi, bunpusma PpeHerns.
VHTepdepeHLMs Ha MJI0CKONapasieabHbIX IIaCTUHKAX U
M71aCTUHKAX nepeMeHHOW TouuHbI. Kosbija HeroToHa.
WatepdepomeTp MaiikenbcoHa. JtanoH Pabpu-Ilepo.

4.6  [udpakuus cera. dudpakuus Openens. Audpaxiys
@paynrodepa. ITpunimn [toiireHca. [puniun [olireHca-
®penesnisa. Metof 30H @peHensi. Metoarpaduueckoro
cnoxkeHus1 aMIudtys. Iudpakiys @peHesis Ha IPOCTENILINX
rperpajax: Ha KpyIvJioM OTBePCTUH, Ha KPYIVIOM JUCKe, Ha
NPSIMOJIMHEMHOM Kparo NonyIuiockoctu. Cripans KopHto.
Hudpakius @payHrodepa Ha 1jenu. JudpakijoHHas
peiuétka. Kpurepuii paspemimocty Panesi. Judpakuys
PEHTTeHOBCKUX JTyYeil.

4.7  Tonorpacdwus. Meto/ oayueHUs: U BOCCTaHOBJ/IEHUS
1300paykeHusl.

4.8  [Hucnepcus. 3akoH byrepa. [ToroieHue BOH B
JKMIKOCTSIX M ra3aX. PaccessHue cBeTa. 3akoH Pajies.

4.9  Tlonspusauus. Bugel nosisgpusanuu.

4.10 A6cosnoTHO uépHoe Teso. Cepoe Tesio. 3aKOH
cMelleHus1 BuHa.

4.11 ®Poro3ddekT. YpaBHeHre DUHILTeNHA /15
dboTorddexTa.

4.12  3Dddexr KomntoHa. KopnycKynsipHO-BOJHOBOU
nyanusm. Bossbl e Bporissi.

4.13 TIpunuun HeonpesenéHHoctu [etizeHOepra.

4.14 Tlocrynatel bopa. KBaHTOBBIE epexo/bl. Ceprn
JlaiimaHa, banbmepa, IlamieHa, Bpakkerta, TldyHza.

4.15 TIlougarue criyHa.

4.16  Tlpunuun [aynu. ®epmMroHbI U 6030HBI.
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4.17 Cratuctuka @epmu-/rpaka v boze-OuHiTenHa.

4.18 CrpoeHue aTOMHOrO siipa. Macca u 3Heprus CBsizu
aTOMHOTO sifipa. [le)eKT Macc aTOMHOIO s/ipa.

4.19 PaauoakTHBHOCTL. PafiioaKTUBHBIN pacraj. SaepHele
cuibl. MexaHu3M JieMCTBUS siIepHbIX CUJ. SlepHble peakiuu.

4.20 TTpunuum paboTsl j1a3epa.
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Paznen 1. OCHOBHBIE TIOHSTHSA
MeXaHHKHU.

OOBEKTBI U3yUeHHsI TEOPETUUECKOM MeXaHUKH. MaTepuaibHast
TOUKa, MexaHuyeckas CucTeMa U UxX aHajoru. HensmeHsemas
cucrema. AbcomoTHO TBepoe Teno. Cruna. MOMEHT CHJTBI.
Axkcrombl 0 cunax. CBsisy U UX Knaccudukauys. AKCHUOMBI O
cBsa3six. WpeanbHble cBsi3u. OCHOBHbIe THUIIbI CBSi3ed U UX
peakLu.

Pazgen 2. KuHemaTKa TOUKH.

KpHBOJ’[HHEﬁHbIE KOOPAWHATBI TOUYKH. KunemaTtnueckue
XdPaKTepUCTUKH ABHWXXEHUS TOUKH.

Pazpgen 3. Kunemaruika TBep0ro
Tesna.

OrnpegeneHve TMonoKeHUs TBepAoro Ttena. IlocrymnaresnbHoe
[BWXKeHVe TBepJoro Teja. TeopeMbl O TPaeKTOPUSX,
CKOPOCTSIX M YCKOPEHUSIX TOUEK TeJia.

[BKeHWe TBepAOro Teja OKOJIO HEMOJABW)KHOW TOUKH U
HeToABWXHOW ocu. BekTop yryioBoii ckopoctd. CKOpOCTH U
YCKOpeHUs1 ToueK Teja. [‘eoMeTpuueckass UHTepIipeTaLys
JBIDKEHUSI.

[Imockoe [BWKeHHWe TBepAoro Tesna. KuHemaruueckue
rokKasarejii. MrHOBeHHbIM LIeHTP CKOpPOCTeH W MrHOBEHHbIM
LIeHTp ycKopeHuM. [1ogBrKHasA Y HeMOBW)KHAS LIEHTPOU/bI.

Paznen 4. CnoxxHoe JBU>KeHUe
TOYKH.

OcHoBHass ¥ TOJBWKHAasi CHUCTeMbI OTCYeTa. TeopeMsl
C/IOKEHUSI CKOPOCTed U YCKOPEHHWM TOYKM. YCKOpeHHe
Kopuonuca. [IBu)KeHuWe TOUKM OTHOCHUTEIbHO CUCTEMBI
KOOpZMHaT, CBSI3aHHOU C 3emien. OOBsicHeHUe
abeppalMOHHOTO cMellleHust 3Bé3/1. 3akoH bapa.

Pazpgen 5. CnoxxHoe JBU)XKeHUe
TBEp/IOro Tera.

CroykeHUe TIOCTYTIaTe/IbHBIX ABW)KEHUN TBEpZoro Teia.
CnoxxeHue BpalljaTeTbHbIX JIBYDKEHUM BOKpYT
TrepeCceKarolnXcs, rnapaulefbHbIX U CKpellMBaroIIUXCs 0Ceit.
[Tapa BpailleHUM.

CrnoXkeHWe TIOCTyTaTe/NbHBIX M BpallaTebHbIX [[BHKEHUU
tesia. Crio)KeHre BUHTOBBIX JIBH)KEHHM.

Paspgen 6. 'eomeTpuueckas
CTaTHKa.

OcHoBHBIE 3a7iauu  CTaTUKU. CucreMa CXOJALUXCS CHUJL.
PaBHOgelicTByOLLasl.

[TapasienpHble cuibl. LleHTp Mapasuie/bHbIX CUJL.

ITapa cusi. MOMEHT Tiaphl CHI.

[TpousBonbHasg cucrema cun. IlpuBeseHVe NPOU3BOJILHOU
CUCTEMBbl CWJI K IJIABHOMY BEKTOPY W IJIABHOMY MOMEHTY.
VIHBapuaHThI puBefieHys. [IMHaMUYeCKUK BUHT.

Paspen 7. Ananutnyeckas
CTaTHKa.

[JelicTBUTE/IbHBIE, BO3MO)KHbIE U BUPTYyasibHble MepeMellleHus
TOUKM. PaboTa CU/Ibl Ha BUPTYa/bHOM TEPEMEIIEHUH TOUKH.
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WpneanbHble cBsa3u. PaboTa Cuibl Ha KOHEUHOM TiepeMelljeHUH
Touku. [lone cun. [ToTeHuyanbHble cuibl. CUIoBask (PYHKLIMS.
[MpUHIMI ~ BUPTya/bHBIX  TIepeMeIleHUuH i1 CHCTeM,
CTeCHEHHbIX H/leabHbIMU CBSI3fMU. YpaBHEHUs] PaBHOBeCHs
MeXaHWUeCKOW CHUCTeMbl B TPSIMOYTOJIbHBIX KOOpDAMHATAX.
MeTop MHOXKUTeNel JlarpaHka.

O0600111eHHBIE KOOPAWHATBI U 0000IIIeHHbIE CUITbI. YDaBHEHHUS
pDaBHOBECHS MeXaHHUYeCKOW cHucTeMbl B 000OIeHHBIX
KOOp/IMHaTaXx.

PaBHOBecHe MeXaHMUeCKOW CHUCTeMbl B TOTeHLMaTbHOM
cuioBoM mosie. LIeHTp TSDKeCTH W LIEHTP MacC MeXaHHUJeCKOU
CUCTEMBI.

Paspen 8. [JuHaMuKa TOUKHU.

3akoHbl HploTOHa. YpaBHeHUSl [BWKEHUS MarepuaJbHOU
Touku. [IpsiMasi 1 obparHasi 3a/lauul IUHAMUKHU.

OcHOBHBIE JVHaMHUueCcKue roKasaresu [ BUKEHUS
MaTepuanbHOM TOYKM M MeXaHUUeCKOM CUCTeMbl: KOIUYeCTBO
[IBIDKEHMs, MOMEHT KOJIMYeCTBa [BWKEHUs, KUHeTU4YeCKU!
MOMEHT, KMHeTHuecKasi sHeprusi. OO1re TeopeMbl UHAMUKU
TOUKU.

HecBobopHoe JBWKeHHe MaTepuaabHON TOUYKH. YpaBHEHUS
JIBIDKEHUS] TOUKM 10 KPUBOM U mnoBepxHOCTU. Ccepuueckuii
MasiITHUK.

[Br>keHre TOYKM 110, [eWUCTBUMEM LIeHTPaJbHOM CHUJIBL.
YpaBHeHus aBwKeHus. Popmyna buH>. [IBiKeHUe IIaHeT.
3aKOH BCeMUpHOro TaroreHuss HbroToHa. 3azaua [ByX TeJl.
[IBI>KeHHe NCKYCCTBeHHbIX HebeCHBIX Tell.

Pasgen 9. OTHOCUTEIBHOE
[IBUKeHHe TOUKH.

WNuepumanbHasg M HeuMHepLya/bHasl CUCTeMbl OTCYeTa.
YpaBHeHUsl [BWKEHUSI TOYKM B HEUHepLMaJbHON CHUCTEME
orcuera. Cuibl vHepuuu. OTK/IOHeHWe TaJarluxX Tea OT
BepTuKaau. MasTHUK DyKo.

Pazgen 10. luHaMuKa TOUKU
riepeMeHHOM MacChl.

Touka mepemMeHHOM Macchl. YpaBHeHWe Melepckoro. 3azaua
ynpaB/ieHUsl IBKEHUEM TOUKH C TIOMOLL[bI0 PEAKTUBHBIX CHJI.

Paspen 11. [Junamuka
MeXaHUUYeCKOU CUCTeMBL.

MoMeHTbl UWHEpLMM TBepAoro Tena. Teopema [‘tolreHca.
KuHeTnyeckasi sHeprusi TBepJOro Tesa. JJTUIICOU], UHEePLIUH.
['aBHBIE OCH MHEPLWH.

OO6ue TeopeMbl JUHAMHUKA MeXaHUUYECKOW  CHUCTEMBI.
Teopembl 00 W3MEHEHWM KOJMUECTBA  [JBIDKEHHUS, O
KUHEeTUYeCKOM  MOMEHTe, O KUHEeTUYeCKOW  HSHepruu
MeXaHU4eCKOW cCUcTeMbl. [lepBble MHTerpasibl.
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Paspen 12. JluHamuka TBep0ro
TeJja.

[MocTynarenbHOe JBMKEHUe TBEPOTrO Tena.

BpaieHve TBepZoro Tesa BOKPYI HEMNOABW)XHOM  OCH.
®u3nueCcKud MasATHUK. /[IBW)KeHWe TBepAOro Tela OKOJIO
HETO/IB>KHOU TOYKH. Knaccuueckue caydyau
VHTErpupyeMoCTH YpPaBHEHUM JAWHAMUKU TSDKeOro TBEpAOro
Tesa C OAHOM HeNOABW)XHOM TOUKOW: Ciay4yail Dinepa, ciay4yau
Jlarpanka, ciyvai C.B. KoBaneBckou.

Paspen 13. ITpuHLMIEBI
MeXaHHKH.

[Mpunuun Jdanambepa. [IpUHLKMT BUPTYa/bHBIX TlepeMellieHHi
HManamb6epa-Jlarpawka. [Tpuauyn XKypgena. Ipuniun [aycca.
[TpuHUMn cTranoHapHoro peilictBus ['amunabrona. [IpunHimn
Octporpagckoro.  [IpyHIMN — CTalMOHApHOIO  AEeUCTBUSA
Jlarpanxa. IlpuHiuun Moneptiou. IIpyUHLUIT CTaLMOHAPHOTO
JevictBust Iko6u. ONTHKO-MeXaHWueCKasi aHaJIOTHsl.

Pazpen 14. YpaBHeHus
JIBI)KEHHUSI MeXaHU4eCKOU
CUCTEMBI.

YpaBHeHMs = [JBWKEHMs]  MeXaHWYeCKOM  CUCTeMbl B
NpSAMOYTO/IbHBIX ~ KOOpAuHarax. MHuoxurenu Jlarpanka.
WuTerpasn sHeprum.

YpaBHeHUsT ~ [BIKEHMSI  MeXaHW4YeCKOM  CHUCTeMbl B
00600111eHHBIX KOOpJUHAaTax. OyHKLYSA Jlarpanxa.
Lyuknuueckue KOOpZAUHATBL. YpaBHeHus JIBIDKeHUS
MeXaHUUeCKOM CUCTeMbl B KAHOHWYECKUX IlepeMeHHbIX.
®ynkuua ['amunproHa. IlepBble WHTerpasbl. YpaBHeHUs
Arnrness.

Pasgen 15. Maremarrueckoe
MoO/leJTMPOBaHUe TUHAMUKU
MeXaHUUYeCKON CUCTeMBL.

MogenupoBaHie JMHAaMUKHA ~MeXaHUUeCKUX CUCTeM CO
cBs3siMu. OmipejiesieHre BbIpaXkeHUM MHO)KUTesel JlarpaHka.
Crabunu3anysi CBsi3edd MpU UMC/IEHHOM pelleHWH ypaBHEeHUW
JIMHaAMUKH.

WccnefoBaHve  JUHAMUKU — MaTreMaTH4yecKOro  MasiTHUKA.
LIukouanbHbINA MasiTHUK.

Paspen 16. [IBukeHue
MeXaHUUYeCKOM CUCTeMbI OKOJIO
TI0JIO)KEHUS] paBHOBE CHSI.
YCTOWUYMBOCTB [IBHKEHUSI.

Knaccudukaiusi cun. YpaBHeHUs! ABWXKeHHsT MeXaHUueCKOU
CUCTEeMBI B CpeJie C COTPOTUB/IEHUEM. YC/I0BUSI PABHOBECHSI.
OcCHOBHBIe onpe/ie/IeHUs1 TEOPUM YCTOMUYMBOCTH M0 JISATyHOBY.
Teopembl 00 ycroiunBocTH. Meto GyHKIMM JIAryHoBa.
YCTOMUYMBOCTD JIMHEHWHBIX CUCTEM. YCTOMUYMBOCTh TOJIOXKEHUsI
paBHOBecusi. Teopema Jlarpana-Jlexxen dupuxie. IIpyuHLumn
Toppuuesnu.
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doHeTHKa,
JIeKCHKa,
rpaMMaryka,
NpaKkTHKa
oOITIeHUS

AHTTANCKUN
SA3BIK

Tema 1.

Jlekcvka, mipakTHKa oOujeHusi o Teme: OOpa3oBaHue U
Kapbepa.

I'pammaruka: Bpemena
(meucTBUTENBHBIN 3aJ10T)
[IpodeccroHanbHass TeMa B COOTBETCTBUM C MpoQuieM
crieLianbHOCTH.

AHTJTANCKOTO rarosa

Hewmenkuii
SI3BIK

Jlekcurka, TipakTHKa ob1ieHus o Teme: 3HakoMcTBO. O cebe 1
CBOeU CeMbe.

I'pammaruka: IIpeseHc rnarosia. JInunele Mectormenus. ms
CyllecTBUTe/IbHOe. ApPTUKIbL U ero ymorpebnenue. Uwms
CylLLleCTBUTe/IbHOE B eJUHCTBEHHOM U MHO)XeCTBEHHOM UMCIIe.
Ck/oHeHHe WMeH CyljecTBUTeNbHbIX. Otpunjanue. Mwms
CyLL[eCTBUTE/IbHOE B BUHUTE/IbHOM I1aJieKe.

@paH1y3CKAN
A3bIK

Jlekcrka, rpakTHKa ob1ijeHus o teme: 3HakoMcTBO. O cebe u
cBoel cembe. ['pamMMaTrvka: APpPTHUK/Ib OINpeJie/leHHbld U
HeornpefiesieHHbIW. [ToBesMTeIbHOE HaK/IOHeHWe I71aronos 1 u
3 rpym. Ipegyory, CripsbkeHue riaronos 1 rpynmsl. JInuxsle
MeCTOMMeHHsl. MHOXXeCTBeHHOe UYMC/IO CyILeCTBUTebHbIX U
rpusiararesibHbIX. [TocTpoenue BOIIPOCUTEJ/ILHOIO
NpeJi/IKeHUss C  TIPOCTOMW M CJIO)KHOM  MHBEPCHEH.
OrtpuuarenbHas popMa viarosa.

®dOoHeTHKa,
JIEKCHKa,
rpamMMaryKa,
MpaKkTUKa
o0rieHus

AHTTANCKUN
SI3BIK

Tema 2.

Jlekcuka, MpakTHKa ob11ieHust 1o TeMe: SI3bIKM U Ky/bTypa.
I'pammaruka: Bpemena aHIVINKCKOTO rj1arosa
(melcTBUTENMBHBIN 3aJ10T).

[IpodeccroHanbHasi TeMa B COOTBETCTBUU C TIpoduieM
CreLMaJIbHOCTH.

Hemenkuii
A3BIK

Jlekcuka, TpakTWKa OOIeHus Mo Teme: Mosi KOMHaTa, MOsI
KBapTupa. Mol joM, MO Topoj

I'pammaruka: Wmsi cyliecTBUTe/IbHOE B [laTe/IbHOM TaJiexe.
[Ipensiorn paresibHOrO Tafie)ka. JIMUHbIE MeCTOMMEHUsS B
JlaTeJIbLHOM YW BUHUTEJILHOM Tafexax. [lpemjiorn ¢
BUHUTENBHBIM M JaTellbHbIM  TajZiekamMu.  [J1arosibl,
yMpaB/sitoll[ie  BUHUTENbHBIM U JaTe/bHbIM  TIa/IeyKOM.
['aroJibl € OT/ie/IsIeMBbIMU W HEOT/Ie/IsieMbIMU TIPUCTaBKaMM.

@paH1y3CKUN
A3bIK

Jlekcvka, TmpakTuKa oOmeHuss 10 Teme: Yueba B
YuuBepcutere. ['pammarvika: Bomnpoc K opylieBleHHOMY
nofjexaileMy.  Mecro  npusarare/bHOr0-OIpefie/IeHuUs.
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COJIEPKAHME IVICHUATIIVHBI

Pazgennl

Tembl

Bmkaiiiiee Oyayiee BpeMms. be3muuneni obopor "il y a'.
KoHcTpykiusi € Heoripefie/ieHHO-JIMUHBIM ~ MeCTOMMeHHEeM
"on". JKeHCKMM PpOJ, HEKOTOpbIX [IpW/arareabHbIX U
CYIIeCTBUTE/IbHBIX.  YNOTpeO/sieHrWe  yAapHBIX  JIMUHBIX
MeCTOMMEHHUH C MpeyIoramH.

doHeTHKa,
JIEKCHIKa,
rpamMMaryKa,
IpaKkTUKa
oO11IeHUs

AHTTANACKUN

Tema 3.

Jlekcka, mipakTvKa oOmeHus: Iopoja COBpeMeHHOCTH U
byayiero

I'pammatuka: CTpajareibHbIN 3a/10T aHIVIMKMCKOTO I/1aroJa.
[IpodeccronanbHass TeMa B COOTBETCTBUM C MpoQuieM
CHelUaJTbHOCTH.

Hewmerkuii
SI3BIK

Jlekcurka, TpakTHKa o01eHus 1o Teme: BbixogHol u pabounii
genb. [ocyr. Crniopr. I'pammaruka: IIpe3eHC BO3BpaTHBIX
rnarosioB. @Popma ripoilegiiero  BpeMeHM  (mepdekT).
MopaneHble  marosibl.  [Ipe3eHC  MoOfanbHBIX — IJ1aroJyioB.
C10)KHOCOUHMHEHHOe TripeJ/IoKeHue. KonuecTBeHHbIe
YKC/IUTeNbHbIE.

®paHIy3CcKui
SI3BIK

JlekcuKa, TIpaKTHKa 0011eHus 1o TeMe: Jlocyr. Pa3BneueHust.

['pammaruka: besnnuHbie KOHCTPYKLIUH. CnusiHue
ornpeJeneHHOr0 apTUK/Is C Tpeggoramd  "a “ u “de”.
Hacrosiee Bpems marosios 2-ou rpynmel. IlputsbkarensHble
npunararesnbHble. JIMuHble yjapHble (CaMOCTOSITe/IbHbIE)
MeCTOUMEHHS. BosBpaTtHble  rarossl. OcobeHHOCTH
CTIpsKEHUsS] HEKOTOPBIX I/1arosioB 1-0il rpynmnbl B HACTOSILEM

BpPEeMeHH.

doHeTHKa,
JIEKCHIKa,
rpaMMaryKa,
TPAaKTHUKA
ob1reHus

AHrUACKUN
SI3BIK

Tema 4.

Jlekcuka, TpakTUKa ob1ieHus: TeHOIOTUU W YMHBIH JIOM.
I'pammatuka: CTpajaTe/ibHbIN 3a/10T aHIVIMKMCKOTO T/1aroJia.
IMpodeccuoHanbHasi TeMa B COOTBETCTBUM C TpoduieM
CrelaJbHOCTH.

Hemeukuii
SI3BIK

Jlekcvka, TipakTHMKa oOujeHusi 1o  TeMe:  [ToKymKwy,
passieueHus. KaHukysbl, PoxxzgecTso

I'pammatuka: PoputenbHbili  magex. CKIOHeHWe HMeH
npunararenbHeiX. Ilpegnoru renutuBa. HeornpepesneHHo-
nuuHOoe MecTtomMeHWe man. [Ipoineamee BpeMs (mpeTepur)
haben, sein

@paH1y3CKUN
A3bIK

Jlekcuka, TpakTHUKa 0OIIleHus 10 Teme: BbIxogHOM 1 pabounii
JleHb.
I'pammatuka:  JIWuHble  MpUIVIarO/ibHble  MeCTOMMEHHUSs.

43




JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«/IHOCTpaHHBIN $13bIK»

O00bém gucHunIuebl, 3E/aK.4.

10/360

COJIEPKAHME IVICHUATIIVHBI

Pazgennl Tembl
HeornpegeneHHoe npuiararensHoe 'tout”
doHeTHKa, Anrmmiickuii | Tema 5.
JIEKCHKa, A3BIK Jlekcuka, TIpakTUKa oOOIeHuss 1o Teme: TexXHO/MOTUM U
rpaMmaruka, 3/10POBbIM 00pa3 KU3HHU.
MpaKTHKa I'pammarvika: CpaBHUTeNbHbIE KOHCTPYLMHA B aHIIMMCKOM
oO11IeHUs SI3BbIKE
[MpodeccronanbHass TemMa B COOTBETCTBUU C TMpodusiem
CIeLaJbHOCTH.
Hewmenxkwii | Jlekcwka, mpakThka oOmieHuss mo teme: Kauru. UrteHue wu
A3BIK MUCHMO.
I'pammaruka: IIpeTpeTurt. CI10)KHOIIOJUMHEHHOe
TIpe/lJIo’KeHue.
®paniy3ckuii | JIekcrka, ipakTHKa o01jeHus 1o Teme: Mo# oM, MO ropof,.
SI3BIK Topo/ickoit TpaHCITOPT.
I'pammaruka: Ipoiesiiee Bpems "passé compose”.Ilpryactus
r1arojioB  3-ed rpymmel. [arosel, copsrarompecs  C
BCIIOMOTare/lbHbIM ~ Tyarosiom  "étre”. MecTo  JMUYHBIX
MeCTOMMEHUM —/IOTIOJIHeHWM TpuU  [Iaroje B "passé
composé".BoripocurenbHoe rpefJioykeHre(MpoJo/DKeHHe).
OTtHocurenbHble MecTouMenus "Qui, Que".
doHeTHKa, Anrmmiickuii | Tema 6.
JIEKCHKa, A3BIK Jlekcuka, TIpakTHKa oOIeHuss 1o Teme: TexXHO/MOrUM U
rpaMMaryka, TPaHCIIOPT.
TpaKTUKa I'pammatuka:  ['pammaTuuecuke — TpaHchopMaluM — TpU
o01eHust repeBoze.
[MTpodeccroHanbHass TeMa B COOTBETCTBUUM C TipoduieM
CIeLMaJTbHOCTH.
Hewmenxuii | JIekcuKa, NpakTUKa o0IIeHus 110 TeMe: 3aBTpaK, 00ef U y>KUH.
SI3bIK B pecropane.
I'pammarvika:  IlapHbie  cowo3bl.  HeompeneneHHble U
oTpuLIaTe/lbHble METOMMEHHUSI.
@paniysckuii | JlekcuKa, TIpakTHKa OoOijeHWs 10 TeMe: KaHUKYyIbI,
SI3BIK ryTeLleCcTBYe, CIIOpT.
I'pammaruka: CoracoBaHWe participe passé IJarosos,
Cripsrarouxcsl ¢ marosiom "avoir". CripsykeHue BO3BpaTHbBIX
[J1arJIOB B mpouwlefumieM  BpemeHW.  OTpuuarenbHOe
npejnoxeHve.  BompocurenbHas ~— ¢opma  rnarosa B
npomeamiem BpeMeHU.byaymee  Bpems.  [IpumiarosnbHoe
MecTouMeHue "en".
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O0Bém quciuminnbl, 3F/ak.u. | 10/360
COJAEPXAHUME TNCIUITVINHBI
Pazgennl Tembl
doHeTHKa, Anrmuiickuii | Tema 7.
JIEKCHKaA, S3BIK Jlekcuka, TipakTMKa oOmieHuss 1o Teme: TexHo/moruu u
rpaMMaryka, pekJiama.
NpaKTUKa I'pammarmka: ITopsiiok C/10B B BOMpOcax U YTBEP)KIEHUSX.
oOITIeHUS Turnbl BOPOCOB.
[IpodeccroHanbHass TeMa B COOTBETCTBUM C MpoQuieM
CIeLaJbHOCTH.
Hemeuxuii | Jlekcuka, TIpakTHKa 0011jeHus 110 TeMe: BpemeHa roza. Knumar
A3BIK u noroga. I'pammaruka: besnmuuHele npejjoxeHus. bygyiiee
Bpemsi. CTernieHH CpaBHEHMs MpUJIaraTebHbIX U Hapeuui.
®paniyy3ckuii | Jlekcrka, mpakThka o60mjeHust o teme: [Tokynku. Ilncemo,
A3BIK T03/paBJieHue.
I'pammarmka: Byaymee Bpems (mpogospkeHue).  Mecto
Hapeuwusi NpH I71arojie B passé composé. [Tokynku. [IpasgHuku
@panuyu. Imparfait. YacTUYHBIN apTUKIIb.
doHeTHKa, Aurmuiickui | Tema 8.
JIEKCHKa, S3BIK Jlekcvka, TIpakTHMKa o0ujeHusi 1o Teme: Punocodus
rpaMmaryka, COBpPEMEHHOr0 TIoTpebuTers.
IpaKTUKa I'pammaruka: CornacoBaHue BpemeH. KocBeHHas peus.
oO11IeHUS IMpodeccroHanbHass TeMa B COOTBETCTBUM C TipoduieM
CIeLMaJTbHOCTH.
Hemerikuii | JIekcuka, rpakTHKa ob1rieHHs o teMe: [TyTeliiecTBre, OTITyCK.
S13bIK [Tpa3pHuku I'epmanum.
I'pammaruika: NupuHUTHUB. CoXHOMOJUMHEHHOE
ripe/i/IoKeHre C MPUAATOUHbIM-TIoAexKauM. Mapuautus 11.
C/IO)KHOTIOUMHEHHOEe  TIpeJJIOKeHWe €  TPUJATOUYHbIM
yCJIOBUS. CI10’)KHOIIO[UMHEHHOe TIpe/iJIo’KeHue C
MPU/ATOUYHBIM-CKa3yeMbIM.
dpaHiy3ckuii | JIekcrKa, MpakTHKa OOIIeHHs 1o Teme: 3aBTpak, obes, Y>KUH.
SI3BIK B pecropane.
I'pammarmka: CreneHu CpaBHeHUsI TIpWararesJbHbIX U
Hapeuui. [TaccuBHasi hopma.
dOoHeTHKa, Anrnutickuii | Tema 9. JIekcrka, MpakTHKa 0OILeHUs 110 TeMe: BupTyanbHas
JIEKCHKa, A3BIK peanbHOCTb.
rpaMMaTHKa, I'pammatuka: THGUHUTUB
TpaKTHKa [MTpodeccroHanbHass TemMa B COOTBETCTBUM C Tipodesiem
o01eHust CIeL1aJTbHOCTH.
Hemerikuii | JIekcuka, TpakTUKa oOIeHust 1o Teme: BomnbHuija. Busut K
SI3BIK Bpauy.
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COJIEPKAHME IVICHUATIIVHBI

Pazgennl Tembl
I'pammaruka: CoXXHOMOAUMHEeHHOe npeyiokKeHue C
NPUATOUHBIM  Lied. VIHGUHUTHBHBIE 000pOTHI uUmM+zZu,
ohne+zu, statt+zu.
@paniy3ckuii | JIekcuka, MpakTHKa o0IeHus 1o TeMe: MarasuHsbl.
A3BIK I'pammaruka: Imparfait B kocBeHHoW peun. CTeneHu
CpaBHeHUs1 TpWiararefbHbIX W Hapeuuid (Tpofo/DKeHUe).
TepyHanii.
doHeTHKa, Anrnutickuit | Tema 10. Jlekcuka, MpakTUKa o01eHUs 110 TeMe: TeXHOIOTUn
JIEKCHKa, S3BIK HacTosimero u Oyayrero.
rpaMmaryka, I'pammaruika: I1puuactue
IIpaKTUKa [TpodeccroHanpHasi TeMa B COOTBETCTBUM C TipodesieM
o01eHust CreLaabHOCTH
Hemerkuii | Jlekcuka, mpakThka oOmeHWss 1o Teme: TeaTp M KHHO.
A3BIK C/IO)KHOTIO[UMHEHHbIE  TpeVIOKeHUs C  TPUJATOUYHBIMU
BpeMeHu. [Taccus.
@paHiry3ckuii | JIeKCHKa, TpakTHKa 00IIeHUs 110 TeMe: BU3UT K Bpauy.
SI3BIK I'pammaruka: Plus-que-parfait. HeomnpezenenHoe
MectouMeHue ‘’tout”.Futur dans le passé. CornacoBaHue
BpeMeH U3bSIBUTE/IbHOTO HAaK/IOHEHHUS.
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COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Paspen 1 [IpakTrueckas
rpamMaruka PKU. Hayunblit
CTWIb peuun

1.1 Yactu peuu: ompejesieHWe YaCTH peuyd, K KOTOpPOU
OTHOCHUTCSI CJIOBO; BOCCTaHOBJIEHUE WCXOAHOW (hOpMbI CJIOBa;
onpejie/ieHUe CeMaHTUUeCKOM IPYIIbl KMeH CYIeCTBUTE/IbHbIX
(npeameT, IO, TIPOLIECC, CBOMCTBO, OTHOITIEHHE)

1.2 Mopgenb TpeJi/I0KeHHUs: npesMeT u ero
XapaKTepUCTHKA; /MU0 W ero [JeicTBUe; TMpeiMeT U ero
CBOWMCTBO; TMpeAMeT U €ro IpoLecCyaJbHbli MPU3HAK;
Ha/IMuMe/0TCYTCTBUE MpeJMeTa B JAHHOM MecCTe

1.3 Mopudukalium ¥ CUHOHMMHUHbIE BapUaHTbI MoZeseu
TpeIJIOKEHU CO 3HAYEHUEM: JIMLIO U ero JeNMCTBUe, MpeaMeT U
€ro MpoLleCCyabHbIN NMPU3HAK, NTPeMeT U ero CBOMCTBO

Paspen 2 HayuHsbIii cTub:
BTOPHYHBIE CITOCOOBI
0003HaueHuUs1 CUTyaLy U TUTTBI
TeKCTOB

2.1 Bropuunble  criocobbl  0003HaueHHs  CUTYyaL[UH:
Haxok7leHue, obpa3oBaHue, onpejeseHre (GYHKLMA BTOPUYHBIX
0003HaueHN1 KOMITOHEHTOB TIpejyioxkeHusi. TekcTooOpasytorye
(GyHKIMM BTOPUYHBIX 0003HaueHWM CUTyal[UM KakK Cpe/iCTBO
CoeJiJTHeHUsI MPe/lJIO’KeHUHN

2.2 [lpegnokeHrss Cco  3HaYeHUWEM: BpEMEHU/YCJIOBUS,
MeTo/la U crocoba [JeMCcTBUS U BbIpakKeHHe WHGOPMAIUU C

TIOMOL[bI0  TPOCTOr0  TMpeJIOKeHUs]  WIA  CJI0XKHOTO
TIpeJ/I0’KEeHUsT
2.3 Tunbl TeKCTOB. TEKCTHI 0 peiMeTax

24 Bug u Qopma kak BakHble XapaKTepHUCTUKW TIpU
ONMCAHWH HEKOTOPBIX NPeMETOB

2.5 CocraBjieHHe THUIIOBOI'O
CyMMapHOU nHdopmMaluei

TEKCTa O T1IpegMeTre C

Pazgen 3 Tumnel
KOMMYHHUKaTUBHOM OpraHu3aLiu
yueOHOHAYUYHBIX TEKCTOB

3.1 PacipocTpaHuTtend Mofenu TIPeAJIOXKeHHsT U eé
KOMITOHEHTBI: CJIOBO, CJIOBOCOUETaHHe, TIPeJIOKEeHHe

3.2 TekcTbl 0 mporieccax. TUTIOBbIE CMbIC/IbI

3.3 Tekctbl 0  cBoMcTBaX.  CTPYKTYpHO-SI3BIKOBBIE
0COOEHHOCTH.

Pazgen 4 PecdepupoBanue
HAyYHOT'O TeKCTa

4.1 PedepaTriBHble hOpMbI TIpeAJIOKEeHUH

4.2 [Mpegnoxenuss ¢  pecdepatvBHOM  ¢dopMoil  TuMa
"Beunocts Matepuu'. OCHOBHasi KOHCTYKI[USI TIPe[/IOXKEHWM:
cyovekt (S) - cymectBuTenbHoe, mnpeaukatr (P) -
ripuJiararesibHoe

4.3 [Mpenokenuss ¢ pecdepatuBHOM  ¢GopMol  TUMA

"UccnenoBanue urcen". OCHOBHasi KOHCTYKLMS TIPe/I/IOXKEHU:
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COJIEPKAHME IVICHUATUIVHBI

Pazgennl TeMpbl
cyobekT (S) — cymecTBuTeNbHOE, npeaukar (P) — raron
4.4  IlpegnoxeHuss C pedepaTuBHOM (oOpMoOM  THIa
"Hanuuue/oTcyTCcTBUE B ayAUTOPUU KOMITbIOTEpa". OCHOBHBIE
KOHCTPYKIIMHM TIpe/IJIoXKeHU: CyOhekT (S) — CylijeCcTBUTEeMbHOE,
ripeauikar (P) — riaron
Pazgen 5 PedepupoBanue 5.1 OTHoOIlIeHWe aBTOpa CTaTbU K UHGOPMaLUU

HAyuYHOT0 TeKCTa (MpOoJoJIKeHre)

5.2 Cesasu MeXIy Ipe//I0’KeHUSIMU TeKCTa.
Tekcroobpasyromjasi (PyHKI[UsI TTOBTODSIIOLIUXCS CJIOB, BTO-
PUYHBIX 0003HaYeHUI CUTYalLMH, MeCTOMMEHHBIX TIOBTO-POB U
[p.; aBTOpU3aLMs CBsI3el MeXXy NPe/lJIOKEHUsIMU TeKCTa
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4/144

COJAEPXAHUE MNCHIUITVINHBI

Pa3aensbl Tembl
Pasgen 1.| Hemeukuit | Tema 1.
doHeTHKa, SI3BIK BBopHO-poHeTHUYeCKH KypC OCHOBHbIE TOHSITHS: anaBuUT,
JIEKCHKa, TipaBUia UTeHUs Y TPOM3HOLLIEHUS.
rpamMMarKKa, JIeKcHKa, TTpaKTHKa OOIIeHUs 110 TeMe: 3HaKOMCTBO.
TpaKTUKa I'pammaruka: [lpeseHc miarosa. JInunele mecrorMmenusi. Ums
oO1TIeHUS CyIIeCTBUTE/IbHOE. APTUK/IbL W ero ymnorpebnenue. Ums

CyIIIeCTBUTE/ILHOE B €JUHCTBEHHOM W MHOKECTBEHHOM UHCIIE.
O60o01aroiiee 3aHATHE 110 TEME: UTeHHe, TeCThI, ANAJIOTH

Tema 2.

Jlekcuka, pakTHKa o01ieHus 1o teme: 51 1 Most yueba.
I'pammarvka: Ilopsimok cioB B mpenyiokeHud. CKIOHEHHe
VMMeH CylecTBUTe/bHBIX. OTpurianue. imMsi CyIiieCcTBUTEIbHOE
B BUHUTEILHOM TIaJIEKe.

O6o01aroiiee 3aHATHE 110 TEME: UTeHHe, TeCThI, ANAJIOTH

Tema 3.

JlekcuKa, MpaKkTHKa 0OIIeHus 110 Teme: $1 1 MOsi CeMbs.
I'pammaruka: Hacrosijee BpeMsi CUIBHBIX [VIaroJoOB C
M3MEeHSOLLeNCsl KOPHEBOMU IJIaCHOM, HMMIIepaTuB,
IIDUTSDKaTe/IbHble  MEeCTOMMEHUs,  CKJIOHeHWe  JIMUHBIX
MeCTOMMEeHWH, NPeZJIOTHA C BUHUTEJ/IbHBIM I1aJ1eK0M.
O6ob6ujatolijee 3aHsTHeE 110 TeMe: UTeHHe, TeCTbl, AUanoru

Tema 4.

JIeKcHKa, IpaKTHKa 00ITieHus 110 TeMe. Moii 10M, MO ropo/,
I'pammaruka: ViMs CyljecTBUTe/IbHOE B [laTe/JIbHOM I1afiexe.
[Mpeasiorn paresibHOrO Tafie)ka. JIMUHbIE MeCTOMMEHHs B
JlaTelbHOM U BUHHUTEJBHOM TMafexax. Ilpeasorm c
BUHUTENbHBIM WM JlaTe/lbHbIM  Taje)kaMu. [ 71arosel,
yMpaB/sitole  BUHUTEIbHBIM W JlaTe/lbHbIM  Ta/IeXKOM.
['narosibl C OTAe/sIeMBbIMU U HEOT/Ie/IsieMbIMU TIPUCTaBKaMH.
O6o011aro11iee 3aHATHE 110 TEME: YTeHHe, TeCThI, INAJIOTH

Tema 5.

JlekcuKa, TIpaKTHKa OOIleHus: 1Mo Teme: Mosi KOMHaTa, MOst
KBapTHpa.

I'pammatvika: IIpeajiord C BHHWUTENBHBIM W JIaTeIbHBIM
najie)kaMu.  [V1arosibl,  yrpaB/siiOIde  BUHUTEIBHBIM U
JaTe/bHBIM  MaZiekoM.  [Varofiel  C  OTAEIsieMbIMH |
HeOT/ie/ISIeMbIMU TIPUCTAaBKaMU.

O6o0r11aro1iee 3aHATHE 110 TEME: YTeHHe, TECTHI, NAJIOTH
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«BTOpOI MHOCTpaHHBIY 5I3bIK (IPAaKTUYECKUW KYpPC)»

O00bém gucHunIuebl, 3E/aK.4.

4/144

COJIEPKAHME IVICHATIIVHBI

Pazgennl

Tembl

Tema 6.

Jlekcuka, MpakTHKa oOIieHus 1o TeMe: BbixogHOW 1 pabouwnii
nenb. [ocyr. Cnopr. ['pammaruka: IIpeseHc BO3BpaTHBIX
rnaroioB. @Popma rnpouesmero  BpeMeHM  (1epgexT).
MopaneHbele  rnarosibl.  Ilpe3eHC  MoOJanbHBIX — IV1aroJioB.
C10>KHOCOUMHEHHOeE TpeJiyIo)KeHHe.

O6o011aroiiee 3aHATHE 110 TEME: UTeHHe, TeCThI, ANAJIOTH

Tema 7.

Jlekcuka, TpakTWKa oOmeHUss mo Teme: IlnMceMO nMYHOe U
JlelI0BOoe, Terle(pOHHBIN pasroBop, Ha MovTe.

I'pammarvika: besnuunble mipefnokeHus. KomnuecTBeHHBIE
YUC/IUTENbHBIE.

O6o01aroiiee 3aHATHE 110 TEME: UTeHHe, TeCThI, ANAJIOTH

Tema 8.

Jlekcvka, TmpakTWKa oOmeHuss 1o TeMe: I[IOKymkw,
pasBiieueHus1. Kanvkysbl, PoxxzaecTBo

I'pammarvika: PopurtenbHbii  nagex. CK/IOHeHHME HMeH
npwiarartesnbHbiX. Ilpegoru  renutyBa. HeornpezeseHHo-
JMYHOe MecToMMeHue man. [Ipowezaiee Bpems (IpeTepur)
haben, sein.

OO6o01marolee 3aHATHE 110 TEMe: UTeHHe, TeCThI, Ma/IOTH

Tema 9.

Jlekcuka, mpakTuka obOmieHuss mo Teme: Kauru. UreHune u
IIUCBMO.

I'pammaruka: IIpetepur. CnoKHONOAUUHEHHOE IIpeJjIoKeHue.
bynymiee Bpems, CTelleHW CpaBHEHUsl IIpujaraTe/ibHbIX U
Hapeuwuii. [TaccuBHas dhopma.

O06o0b1aroliee 3aHsTHE 110 TEMe: UTeHHe, TeCThI, ANAJIOTH

Tema 10.

JIeKcHKa, IpakTHUKa 0OIIeHus 110 TemMe: 3aBTpakK, 00ef U y)KHH.
B pecrtopane.

I'pammaruka: CrioyKHOTIOZUMHEHHOe TIpe/lyioyKeHre, racCUBHast
dhopma.

O06o0b1maroliee 3aHsTHE 110 TEMe: UTeHHe, TeCThI, MAJIOTH
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
no HanpasyieHuio 02.03.01 Maremaruka U KOMINBIOTePHbIe HAYKH

HaumeHnoBaHue JAUCIUITI/TMHBI «APXI/ITEKTypa KOMITBIFOTEPOB M OIl€epAlIMOHHBIE CUCTEMbID»

O0Bbém qucuumiunel, 3FE/ak.u. | 8/288

COJAEPXAHUE TNCHIUITVINHBI

Pa3gennl TeMbl
Paspen 1. Apxutekrypa Tema 1.1. OCHOBHBI€e TTOHATUS Y TIPUHLMUIIBI [T0CTpoeHus1 DBM
KOMITbIOTEpa

Tema 1.2. Ilentpanbsbli nporeccop O9BM

Tema 1.3. Cuctema namatu OBM

Tema 1.4. Cucrema BBOZIa-BbIBOZIa B OBM

Paspen 2. OneparioHHbIe Tema 2.1. O6mume npunimnsr OC UNIX

CHUCTeMBbI

Tema 2.2. Hauana agmuauctpuposanusa OC UNIX
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHnoBaHue JAUCIUITI/TMHBI

«BbeluncnmuTensHbIe CHUCTEMBI, C€TU U TeJIEKOMMYHHUKALIUN»

O0BéM qucHumInHbl, 3E/ak.u.

4/144

COJAEPXAHUE TNCHIUITVINHBI

Pa3gennl

Tembl

Paspen 1. Apxutekrtypa u
MIPUHLUIBI TOCTPOEHUS CeTell ¢
KOMMYyTaL1el KaHaoB U C
KOMMYTaLlel MakeToB

Tema 1.1. BBeseHMe M HCTOpUUeCKasi CrpaBKa: Teje(OHHBIe
CeTH CBsI3U OOIIero MoJsib30BaHUsA, CETh IepeJaud JAaHHBIX
ARPA u cetu Internet.

Tema 1.2. ApxuTeKTypa CeTel CBSI3U: CTPYKTYPHBIE 3/IeMEeHTbI
CeTH, peXKUM KOMMYTAalL|UU KaHaJoB, IIPUHLUIILI YCTaHOBJIEHHS
W pasbeflMHEeHUs COeAUHEHWW, TIPUHLMIBI  [TOCTPOEHHUs
Tesile()OHHOI ceTH 00I1ero MoIb30BaHUsl.

Tema 1.3. ApxuTeKkTypa ceTeu repefadyu JaHHBIX: CTPYKTYpPHbIe
JIeMeHTbl CeTH, PEeXXUM KOMMYTAal|UM I[1aKeTOB, apXUTeKTypa
LIeHTpa KOMMYTaLWU [1aKeTOB U NPUHLUIIBI MapLIPyTHU3aLUU.

Pa3pen 2. DTanoHHast Mogienb
B3aUMOJIEUCTBUS OTKPBITHIX
cucTemM

Tema 2.1. O61ye NMPUHLUIIBI TOCTPOEHUs OTKPBITHIX CHUCTEM:
ypOBHeBasi Mofie/b (PyHKUMI B3aMMOZEWCTBUs, TIOHATHE O
MIPOTOKOJIE U MEe)KyPOBHEBOM HMHTepelice.

Tema 2.2. CraHfgaptv3alys B TeJeKOMMYHUKALUAX U
Me>K/IyHapO/Hble OpraHu3aL1y 10 CTaHAapTHU3aL1H.

Tema 2.3. DtanoHHas MoZe/b B3aWMOAEUCTBUSL OTKPBITBIX
cucteM MeXAyHapoJHOM OpraHu3alvd  CTaH[AapTU3aLUu
(OSI/ISO) u mogens npoTtokosoB [P-ceTel.

Tema 2.4. TIpyHUMIBI TTOCTPOEHUS] MEPapXUUYeCKOW CHUCTeMBI
MIPOTOKO/IOB (DYHKL[MI1 B3aUMO/IeHICTBUSI OTKPBITBIX CUCTEM.

Tema 2.5. CeTeBble TMPOTOKOIBbI: (DU3UUECKUM YPOBEHb,
KaHa/IbHbI yPOBEeHb, CeTeBOM YPOBEHb.

Tema 2.6. IIpoTOKO/bI BepXHHMX YPOBHEW: TIPUK/Ia[HOM,
Tpe/iCTaBUTe/IbHBIN, CeaHCOBBIM U TPAHCIIOPTHBIM YPOBHHU.

Paspen 3. [IpyuHUMIIBL
MOCTPOEHUS1 OCHOBHBIX TUIIOB
ceTell TeJIeKOMMYHUKALUH

Tema 3.1. O61ye MPUHLUIBI OCTPOEHUsI OTKPBITHIX CHUCTEM:
ypOBHeBasi Mofie/b (PyHKUMI B3aMOZJEWCTBUs, TIOHATHE O
MIPOTOKOJIE U MEe)KyPOBHEBOM HMHTepelice.

Tema 3.2. PexxuM acuHXpoHHOW mepeiaun (ATM) B
IIMPOKOMO/IOCHBIX I1[U(POBBIX CeTSIX, BUPTya/ibHble TyTH WU
BUPTYaJibHbIe KaHAJIbI.
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCIUTLTHHBI

«BpluncimrensHbIe CHUCTEMBbI, CE€TU U TEJIEKOMMYHHKALIU»

O0BéM aucHUILUIHHGI, 3E/aK.4.

4/144

COAEPXAHUE TNCHOUIIVINHBI

Pa3penbl

Tembl

Tema 3.3. Iludposasi ceTs ¢ UHTerparueit cayx0, apxuTekTypa
ceTy, 6a30BbIl MeTOZ AOCTYTa.

Tema 3.4. Ilporokon SIP. Twumel cepBepoB, cooOIIeHMS,
aZipecauysi.

Tema 3.5. CeTn COTOBOU NMOJBWKHOU CBSI3U: apXUTEKTypa CeTH
GSM, npuHLMNBI IPe0CTaB/IeHUs YCIYT M0/b30BaTe/IsIM.

Paspen 4. DBomoLys ceTeit
TesleKOMMYHHKaLUH

Tema 4.1. O61ue nmousitus o cetsax 3G, 4G, 5G u 6G.

Tema 4.2. TeJ'IEKOMMYHI/IKaL[I/IOHHBIe CeTu MW/IJIMMETDPOBOTO U
TeparepreBoro Ararid3oHOB.

Tema 4.3. MeTozabl NOBbIIIEHNs 3HEPro3(@eKTUBHOCTA B
0eCcrpoBOJHBIX CETSIX TIO/BM)KHOW CBSI3U.

Tema 4.4. [IporpaMMHO-KOH(UIrypupyeMble ceTd. TexHOorus
BUPTya/M3aly CeTeBbIX (PYHKLIMI.

Tema 4.5. TexHo/0THs1 Y3KOTIOJIOCHOTO MHTEPHETA Belljel.

Tema 4.6. TexHonorus Hape3Ku CeTeBbIX PeCypCOB.

Paszen 5. OCHOBBI IOCTPOEHUS
Mogesieil (QyHKLIMOHUPOBaHUS
CUCTEM U ceTer
Te/IeKOMMYHHUKAaLUi

Tema 5.1. TloHsiTHe O TIOKa3aTessiX KaueCTBa OOC/TY)KMBAHHUS U
BEepPOATHOCTHO-BPEMEHHBIX XapaKTepPUCTUKaX.

Tema 5.2. TlocTpoeHue TpocTelIieil MofAeny 0OC/Ty>KUBaHUS
BbI30BOB B COTe CEeTU TOJBMXHOMW CBSI3W, OMUCaHWe MOjelii B
BU/Ie CCTeMbI MaccoBoro obcnyxuBanus M/M/C/0.

Tema 5.3. [TocTpoenue MpPOCTenIIen Mozenv
(YHKIJMOHMDOBaHHWsl KaHaja Tepefiauyd [aHHbIX, OIHCaHue
MOZIeJTH B BUJIe CUCTeMbI MacCoBOTO obcy>kuBanust M/M/1/~.

53




Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHHe JUCHMIUIUHBI | «OCHOBBI MH(GOPMALIMOHHOM 6e3011acHOCTH»
O0Bbém qucuumiunbl, 3E/ak.u. | 4/144
COJEPXAHUE JUCIIUII/INHbI
Pa3gennl TeMbl

Pazpen 1 OcHOBBI 1.1 OG6muas nipobiieMaTHKa VH(OpPMaLMOHHOMN
0e301MacHOCTH CeTeBBIX 6e3omacHOCTH
VH(OPMaL[MOHHBIX TEXHOJIOTHUH 1.2 Xakepcie aTaku

1.3 ¥rpossl ceTeBo#i be3omacHOCTH

1.4  AgMuHUCTpaTWBHas 3allliTa ceTei
Paspen 2 3aiura 2.1 Kpurepun 6e30macHOCTH HHPOPMALIMOHHBIX CHCTEM
MH(QOPMALH B COBPEMEHHBIX 2.2 dopmanbHble Mogenu 6e3omacHocTu OC
OIepaljMuOHHBIX CUCTeMax
Paspen 3 [IporpammHas 3.1  OcHoBbI KpUnrorpapuu
3aiuTa 3.2 [IporpammHBIe ysI3BUMOCTHU
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«PenstioHHbIe 0a3bl TAHHBIX»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

3/108

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Pazgen 1. [TpoekTrpoBaHue 6a3
JlaHHBIX.

Tema 1.1. OcHoBHbIe TIOHSITHS O 0a3zax fgaHHeix U CYB/.
Kparkuit ncropuueckuii ouepk passutuss CYBl. Mopenu
Jl@HHBIX.

Tema 1.2. PenmauuoHHas Mopenb AaHHbIX. KoHLenTyasbHOe
mogenvpoBanue b/I. ER- u EER-guarpaMmel.

Tema 1.3. PeauuonHoe mogenvposanue b/, Ilepesog ER- u
EER-Moze/11 B pesiiliMOHHYI0 MOJeJIb.

Tema 1.4. Hopmasnu3aiusi pessiiiioHHbIX Tabmuiy. 1-51, 2-s1, 3-s1
HopMasibHble hopmbl. HopManbHasi hopma Boiica-Kogga.

Paznen 2. MaTeMatudeckast
OCHOBA peJIsI[UOHHBIX MO/le/el.

Tema 2.1. PensitivoHHasi anrebpa Kak MaTeMaTHUeCKUM $3bIK
pabothl ¢ Tabmmiamu B/1.

Tema 2.2. OCHOBHBIE OTIepaIiiy PeJISIIMOHHOMN a/ireOphI

Tema 2.3. HanmcaHue 3ampoCOB Cpe/ACTBaMM pPesIiMOHHOU
asreOpbl

Paszpgen 3. PenssiinonHble mozenv
1 SQL-3anpock K 6a3e JaHHBIX.

Tema 3.1. Ilonsarue o a3pike SQL Kak O s3bIKe 3alpocoB K
pessiMOHHBIM  6a3aM  flaHHBIX. OCHOBHbBIE BO3MOYKHOCTH
si3bIKa SQL.

Tema 3.2. OcHoBHbIe omepaljuu rpynnbl DML 1o BeiOopke
JIaHHBIX.

Tema 3.3. Omnepaijuu, CBsi3aHHble C TPYNIUPOBKOM U
BBIUKC/IEHUEM arperaTuBHbIX (QYHKIUH
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«Cucrembl yripaBsieHHst 6a3aMu JAHHBIX»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

3/108

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl Tembi
Paspen 1 TeopeTtnyeckas 1.1  EER-mogenupoBaHue b. MogenupoBaHue
4yacThb TMO/IKJIACCOB U CyNepK/IacCoB.
1.2 Hopmanuzaims pensitiyoHHbIX Tabmun. 1, 2, 3
HopMasibHble (popMbl. HopmaneHas gopma Boiica-Koaga. 4, 5
HOpMaJibHble (hOpMBI.
1.3 Opranusanus (U3MUeCKOro xpaHeHUsi JlaHHbIX B
JMCKOBBIX (paiisax. IHAeKCHUpPOBaHKE 1 XeLIUpOBaHHE.
1.4  TexHO/OTUM BBINOTHEHUSI PESIUOHHBIX OMepaLvi.
OpHormpoxojHble, [ByXTIDOXO/HbIe, MHOTI'OIIPOXO/IHbIe
a/ITOPUTMBI.
1.5 Xpanwmuiia gaHHbiX. TexHonoruu OLAP.
1.6 O630p Mozenel [JaHHBIX W THUIIOB COBPEMEHHBIX
CYB/.
Paznen 2 PaboTa B cpefie 2.1 Co3zaHre W HamojHeHWe Tab/Mil. YCTaHOBKAa CBsI3eM
Access MeXXy TabnuiamMu. 3a/jaHre OrpaHUYeHuH 11e/I0CTHOCTH.
2.2 Opranu3aiys BbITIOJTHEHHUS 3arpoCcoB. 3amnpochkl Ha
BLIOODKY, TIepeKpECTHBIE 3arpochl, 3alpochl HAa CO3JaHUE
TabJTUI], 3aPOChl HA 0OHOBJIEHHE.
2.3 IlpoekTHpOBaHKE U UCIOMb30BaHUE SKPAHHBIX (POPM.
2.4  TlpoeKTupOBaHWe OTYETOB.
Pazpen 3 Pabota B cpezie 3.1 Co3maHue W Harlo/HeHWe Tabsuil. 3ajlaHue TIepBUYHbIX
PostgreSQL Y BHEIIIHUX KJTIOUei.

3.2 IlpoexktupoBaHue 3arpocoB B SQL-pesakrope u c
oMol SQL-CKPUIITOB.

3.3  TlpoektvpoBaHWe  TpaH3aKLUU (melicTBuii  TmO
0OHOB/IEHHIO COAEP>KUMOTO M CTPYKTYPbI IaHHBIX).
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JucuuniuHbl (MOJy/IM) H3y4YaroTCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«Kunbepbe30macHOCTb MpepHUsITHS»

O0bém auciuIuIneel, 3E/ak.u. | 3/108
COJAEPXAHUE MTNCHUITVINHBI
Pa3penbl Tembi
Pasznen 1. ObecrnieueHue Tema 1.1. ITpupopa cpeabl Knbep6e30macHOCTH MpeATIPUSITHSI.
Krbepbe30macHOCTH OCHOBHbBIE MEeTO/bI 3aLLUTHI CeTeM CBSI3U MPeAIPUITUS
TipeANpUSTUS Tema 1.2. bBa3oBble TMpUHIUNBI 10  00ecrieueHUIO

KrOep06e30macHOCTH TIPeITPUSITHS

Tema 1.3. MeToabl npefoTBpallieHUsi KubepaTak Ha Oa3e BeO-
CEeTU B TIPEITIPUSTAN

Tema 1.4. Tlpouegypa pearMpoBaHMsi Ha HWHLUAEHTHI

KnOepOe30rmacHOCTH. [TpumeHeHue OTepaTUBHOMN
vHbopMaIu 06 yrpo3ax.
Paszen 2. OuieHKa pyUcKoB Tema 2.1. W crnionb3oBanue CTPYKTYPUPOBaHHOI'O

Krbepbe3omacHOCTH

ripe/icTaBeHus nHbopMalu 06 yrposax STIX.

TIpeATpUSITHS

Tema 2.2. IToka3zarenu pucka B o6sacTu KubepOe30racHOCTH
TIpeJITIPUSITHS.

Tema 2.3. OueHKa 6e30MaCHOCTH B CETSIX CBSI3U MPEATIPUSTHSI.

Tema 2.4. YnyuieHue BOCIPHUATUS K/IMEHTaMM IOKasaresieun
GraroHa/ieXkKHOCTH BeO-caliTa npenpusiTHs

57




Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHnoBaHue JAUCIUITI/TMHBI

«OCHOBBI TPOrpaMMHPOBaHKsI»

O0BéM qucHumInHbl, 3E/ak.u.

4/144

COJAEPXAHUE TNCHIUITVINHBI

Pa3gennl

Tembl

Paszpgen 1 IIporpammupoBaHue
TUTOBBIX JICOPUTMOB

1.1 OripeziesieHre ¥ CBOMCTBA aJlrOPUTMa.

1.2 Cucremsl ucuncienus. [Ipeacrasnenue uuces B
JIBOMUHOM, BOCbMEPUYHOM U 16-pUUHOM crCTeMax CUUC/IEHUS.
[IpsiMO¥i M IOTIO/THUTEJIBHBIN KOJ,

1.3 OmpezeneHue ¥ CBOMCTBA aAropyuTMa.

1.4  CrpykrypHas cxeMa KOMIblOTepa (TpoLieccop,
orepaTvBHas U BHELIHSs NaMsTh, yCTPOUCTBA BBOZA-BbIBO/A
MH(OPMaL1K, PEruCTphbl LieHTPaIbHOTO MPOoLieccopa)

1.5 OrnepaTtopsl: BBOJ/BbIBO/I, TIPUCBarBaHue, yCIOBHBIN,
BBIOODA.

1.6 TIpou3BOAHbIE TUIIbI JAHHBIX: MACCUBBI

1.7 Ornepartopsl: LUKIIbL, UTepaLys.

1.8 IIpou3BojHbIe TUIMBI JaHHBIX: CTPOKH

Paznen 2 OCHOBBI

CTPYKTYPHOIO
NIpOrpaMMUPOBaHUs

2.1 CocraBHble TUIBI JaHHbIX. MaCcCUBBI.

2.2 Haxkormnienne cymm, npov3Be/ieHuUi.

2.3 Pabora ¢ MacCMBOM: TIOMCK, COPTHUPOBKA.

2.4  TlporpammupoBaHue peKyppeHTHbIX (popMy

2.5 MarpuLibl JaHHbIX

2.6  Ilepemauu JaHHBIX, MACCUBBI B KaUeCTBe apryMeHTOB
byHKLIM.

2.7 Pabora co cTpokamu. Pekypcusi.

2.8  Ilepegauu gaHHBIX, MACCUBBI B KaUeCTBe apryMeHTOB
(GYHKLMH, 3HAaYEHUS.

29  VYkasarenu u (GyHKLMU.

2.10  PekypcuBHOI nporpaMMbl ObICTPOM COPTUPOBKU
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«O6paboTKa JaHHBIX U BU3Ya/IA3aLIHsI»

O00bém gucHunIuebl, 3E/aK.4.

3/108

COJIEPKAHME IVICHUATIIVHBI

Pazfennl

Tembl

Pasgen 1. Cucrema yrpasieHus
6a3zamu fgaHHBIX PostgreSQL

Tema 1.1. YcranoBka I10: pgAdmin, Jupyter Notebook,
SageMath

Tema 1.2. TTpoctou oneparop SELECT

Tema 1.3. Arperarsbie ¢pyHkiuu COUNT, SUM, AVG, MIN,
MAX

Tema 1.4. icnosib30BaHKe B 3aMpOCe HECKObKUX NCTOYHUKOB
3anucen

Tema 1.5. cnonb3oBaHue KioueBbix cjioB SOME (ANY) u
ALL c npegukaramu cpaBHeHus1. [IpeoOpa3oBaHKe TUITOB U
oneparop CAST. Oneparop CASE

Tema 1.6. TpagULMOHHBIE OMepaLMyi HaJ, MHOYKeCTBaMU U
orneparop SELECT

Paspen 2. 3nakomcTBo ¢ Python

Tewma 2.1. Hauano pabotsi B Python

Tema 2.2. Ynpas/srolye KOHCTPYKLUU U CTPYKTYPBbI JaHHbIX
[uksel ¥ dyHkumu B Python

Tewma 2.3. Pabora c daiinamu u TekctoMm B Python

Tema 2.4. Pabota ¢ Tabmuijamu B 6ubmoTeke Pandas

Tema 2.5. Busyanu3aiys JaHHBIX C TIOMOII[bIO0 OUOTHOTEKH
Matplotlib
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«TexHOo/0rusi NpOrpaMMHUPOBAHKSI»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Pazgen 1. [Jlunamuyueckue
CTPYKTYPbI JJAHHBIX

Tema 1.1. [JuHaMuueckue CTPYKTYpbl [aHHBIX: CIIMCKH,
ouepeau, CTeKH, AepeBbs. OOIue CBOWCTBA JAWHAMHYECKHX
CTPYKTYp fJaHHbIX. CIMCKU: OJHOCBSI3HbIE, [BYCBSI3HbIE.
Creku: onepaiuu B crekax. Ouepesin: QUK/IWUeCKas ouepe/b.

Tema 1.2. JlepeBbsi. IlprMeprl onMcaHWd WU HWCIO/Ib30BaHUS
JVUHAMHYeCKUX CTPYKTYP JIaHHbIX.

Pazpgen 2. I[Mpununsr OOTL.
W cnonp30BaHue K1acCoB B
a3bIKe C++

Tema 2.1. Onpezenenue knacca. O6bekThI Kiacca. Co3maHue U
VHAUTO)KeHWe  OOBEeKTOB  Kjacca.  KOHCTPyKTOpel U
Jectpykropel.  IlpaBusa  TipeoOpa3oBaHHsl  yKa3aTesiei.
Vuuipanu3anyss 00beKToB. OTIMUYWS HHUI[HAIM3AMM  OT
TIpMCBarMBaHMUsI.

Tema 2.2. Criocobbl peanu3aluu WUHKarcyasiyu. PyHKIMU-
3/1eMeHThl U QPyHKIMU-APY3bsi. CTaTHyeckue 4ieHbl 0ObeKTOB

Kjacca. BroxeHHble U Jl0KanbHble Kiaccel.  [Ipumepsl
OMMCaHMs Y UCII0/Ib30BaHUsI K/1aCCOB.

Pa3pen 3. HacnepoBanve B OOIT | Tema 3.1. bBasoBeli M npousBOAHBIM Kiacchl. [IpaBuna
JOCTyNa K »5/eMeHTaM IpOM3BOJHOro Kiacca. Vepapxus

KJ/IaCCOB.

Tema 3.2. OgvHOUYHOE W MHOXXECTBEHHOE HacjelOBaHUe.
OcobeHHOCTH ZI0CTyTa TIPY MHOXXeCTBEHHOM Hac/ieJOBaHUH.

[MonHbIi  OOBEKT  KOHEYHOTO  TPOW3BOJHOTO  Kijacca.
BuptyanbHble 06a30Bble Kjacchl. BupTyasbHble (YHKLWH.
[lpumepsl  omucaHusi UM MCHOMb30BaHUS  K/IacCOB  C
Hac/leJOBaHHEM.

Pazgen 4. I11ab10HBI K/1ACCOB U
byHKLMM

Tema 4.1. IlabnoHel kKnaccoB w (yHkOmid. HacnemoBaHue
11a6/IOHHBIX KaccoB. ITpaBu/ia OTOXKZECTBIEHUsT TTapaMeTpPOB
mabsiona. TIpuMeHeHHWe I11a0/IOHHBIX K/IACCOB Uit CO3/IaHUS
KOHTEMHEPHBIX  KjaccoB.  Ilpumepnl  omucaHWsS U
WCTI0/Tb30BaHMs 111a0/I0HOB.

60




Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«AHan3 OOMBIINX TaHHBIX»

O0bém auciuIuIneel, 3E/ak.u. | 3/108
COJAEPXAHUE MTNCHUITVINHBI
Pa3penbl Tembi
Pazgen 1 Bosbiive 1.1 Onpenenenve 60/bIIMX JaHHbIX. O6IaCTH, B KOTOPBIX

JTaHHBIE: OCHOBHBIE TIOHSATHS U
3aJjaumt

HCII0JIb3YETCs aHa/Iu3 OOJIBIINX [AaHHBIX

1.2 MeTO'Z[BI W MHCTDYMEHTEI dHAJ/IM3d 0OJIBLIINX JAdaHHBIX

Pazpgen 2 Bejenue B
CTaTUCTUYeCcKui naket R

2.1  Tunel nepemenHblx. Omnepanuu Haj pas3/IMYHBIMU
nepeMeHHbIMHU. IIpocTeliliasg MaTeMaTrKa

2.2 Onepatopsl 1juK/a U ycyioBusi. Co3aaHve GhyHKIMMA
2.3 Knaccel JaHHBIX
2.4 BBoz 1 BbIBOJ JaHHBIX
2.5 T'padumueckre dyHKIUU
Paspen 3 AHanu3 faHHbIX B | 3.1  Ba3oBble BePOSITHOCTHBIE paclipe/iesieHust
naekre R 3.2  AHanu3 KaTeropyuasbHbIX JaHHbIX
3.3 CTaTUCTUYeCKUe YMCIOBbIE XapaKTePUCTHUKHU
3.4  T'paduyeckuii aHa/IM3 YUC/IOBBIX JAHHBIX
3.5 OL1eHKM HeM3BeCTHBIX TTapaMEeTPOB
3.6  TIpoBepka CTaTUCTUUECKUX TUMOTE3 Ha C/ydall OJHOM
BBIOOPKH
3.7  TlpoBepka CTaTUCTUUECKUX TUIIOTe3 HA CAy4yal [JBYX U
0omee BEIOOPOK
Pazpen 4 [TakeTsl 4.1 [Taker bigmemory — co3jgaHue, XpaHeHUe, AOCTyN U

¢yHkUuM B R, ncnonb3yemsble B
aHaM3e OOJBIIMX JaHHBIX

006paboTKa CBepXOOJIBIIINX MaTPHI]

4.2 I[Taker BGData — aHaiu3 [AaHHBIX, CBSI3aHHBIX C

réHOMHBIMH HCC/1eJOBAHUSAMHN

4.3  Tlaketsl bigSurvSGD wu bigstatsr
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JucuuniuHbl (MOJy/IM) H3y4YaroTCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«OCHOBBI MAaIIMHHOTO 00yUeHUsI M HEMPOHHbBIE CEeTH»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

coJ

EPXKAHUE JUCIIAII/IMHBI

Pa3penbl

TeMbl

Pa3znen 1. Benenue. ba3oBbie
MeTO/Ibl  KjaccuduKaluu U

Tema 1.1. 3HaKOMCTBO C aHa/JM30M JaHHbIX U MAaLLIWHHBIM
o0yuenuem. Jlornyeckrie MeTO/IbI K/lacCuUKauu

perpeccum.

Tema 1.2. MeTpuueckue MeTobl Knaccuukayu. JIuHeliHbie
MeTOZbl KJaCCU(PUKALIU

Tema 1.3. MeTos OIOpPHBIX BEKTOPOB U JIOTUCTUYECKast
perpeccusi. MeTpUKM KauecCTBa KlacCU(PUKaLIUU

Tema 1.4. JluHeliHas perpeccusi. [ToHWKeHHe pa3MepHOCTH U
MeTOZ, [VIaBHbIX KOMIIOHEHT

Pazgen 2. Pacumpenue

Tema 2.1. Kommno3uiuu aJropuTMOB

npeacTaB/JIeHUA 0} MeToaax

Tema 2.2. HelipoHHbIe ceTH

MAaIIIMHHOTO 00yUeHHsl.

Tema 2.3. Knacrepusauus ¥ BUsyanusaLus

Tema 2.4. YactuuHoe oOyueHue

Paszpgen 3. [IpuknagHbie mozenv
MAaILUHHOTO 00yueHUs

Tema 3.1. MammHHOe oOyueHre B TPUK/IaJHBIX 3a/jauax
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHnoBaHue JAUCIUITI/TMHBI

«KommnbroTepHast anrebpa»

O0BéM qucHumInHbl, 3E/ak.u.

8/288

COJAEPXAHUE TNCHIUITVINHBI

Pazgennl

Tembl

Paspen 1. OCHOBHBIE aTOPUTMBbI

Tema 1.1. Anroputm EBkinga asis kosblia Q[x]

Tema 1.2. OrtbickaHue HaWOO/BIETO OOIEro JeTuTesst
MHOTOou/1eHoB 13 Q[x]

Tema 1.3. VIHTepnosILMOHHBIM MHOTOU/IEH

Tema 1.4. AnropuTMbl (pakTOpH3al[iu B KoJiblie Z[X]

Tema 1.5. [leneHwe B Ko/bLlaX MHOIOY/IEHOB OT MHOTUX
repeMeHHbIX

Tema 1.6. Beruncnenue 6a3uvca I'pébnepa

Paspen 2. [IpymeHenus
aZrOPUTMOB K FreOMeTprue CKUM
3aja4am

Tema 2.1. 'eomeTpusi Ha ruiockocTy. [lepeceueHvie KpUBBIX.
[TapameTpu3saLys KPUBBIX.

Tema 2.2. JTuHuY BTOPOTo NOpsijKa

Tema 2.3. 3azauu Ha 3KCTpeMyM

Tema 2.4. KBaspaTypHble (pOpMyIibl

Tema 2.5. ['eoMeTpusi B IPOCTpaHCTBe. YpaBHeHUe IPOeKLuu
JIMHVY Ha TIJIOCKOCTb.

Tema 2.6. PauuoHasbHble TIpeoOpa30BaHUsl  TIOCKOCTH.
SlkobuaH

Tema 2.7. JluHeliHble, TPOEKTWBHbIe W OWpalMOHATbHBIE
npeobpa3oBaHUs TJI0CKOCTH

Tema 2.8. PauyioHanbHble mpeobpa3oBaHus MPOCTPAHCTBA

Paspen 3. Marpurpl

Tema 3.1. [IprBeseHrie MaTpPHULIbI K AUArOHaJIbHOMY BUAY

Tema 3.2. BeiuncieHre QyHKLMI OT MaTpPULIbI

Tema 3.3. VHTerpupoBaHue OJHOPOJHOIO JIMHEWMHOIO
muddepeHLranbHOTO ypaBHeHus dx/dt=Ax

Tema 3.4. VHTerpupoBaHWe HeOJHOPOAHOTO JIMHEHHOTO
muddepenLranbHOro ypaBHeHus dx/dt=Ax+{

Tema 3.5. Kosrebauus CBAI3aHHBIX MagTHUKOB
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCIUTLTHHBI

«KommnbrotepHasi anreGpa»

O0BéM aucHUILUIHHGI, 3E/aK.4.

8/288

COAEPXAHUE TNCHOUIIVINHBI

Pa3pensbl Tempbl

Paspmen 4. OnementapHble | Tema 4.1. OnemeHTapHble BbIpakeHue 10 JInyBu/IIO.

GyHKIMH Anroput™ audQepeHLpOBaHUs
Tema 4.2. UVHTerpupoBaHuWe paljMOHa/IbHBIX (YHKLMH.
Asroputm OCTpOrpazickoro
Tema 4.3. WurerpupoBaHue ¢yHKUMM Buga q*exp(p).
Asroputwm JInyBunis
Tema 4.4. Anroput™m Puiiia

Paspen 5. Henuneiinbie | Tema 5.1. ViHTerpupoBaHue B anrebapuueckux GyHKLUSX

muddepeHLMaTbHbIe YPaBHEHUS
1-ro nopsigka

Tema 5.2. IHTerpupyroomui MHOXuTenb. VIHTerpatop Mo3seca.
Teopema 3uHrepa

Tema 5.3. ['pyninioBble MeTOZbI WHTEerpUupOBaHUs
mddepeHLanbHbIX ypaBHeHUH. Abak Yeb-Teppaba
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JucuuniuHbl (MOAY/IM) U3y4ar0TCs

B pamkax ocBoenust OIT BO «MaremaTnka ¥ KOMIbIOTepHbIe HAyKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«KomrbroTepHas reoMeTpusi»

O0bém auciuIuIneel, 3E/ak.u. | 3/108
COJAEPXAHUE MTNCHUITVINHBI
Pa3penbl Tembi
Pazgen 1 OcBoenue 1.1 s3Ik Python, uHTepakTHBHas 060/10UKa Jupyter.

TPOrpPaMMHBIX CPeJCTB

1.2~ bubmioreka NumPy gz paboTbl C BeKTOpamMH u
MaTpHULIAMH.

1.3  Bubmuoteka Matplotlib gst BUu3yanu3sarmm.

1.4 PasnmuuHble BcriomMoraresibHble OMOIHMOTEKH, HarlpuMep
SciPy (mogmopysnb spatial.transform) u Quaternions.

1.5  Bwusyanm3aiusi 6a30BbIX TeOMETPUUYECKUX 00BEKTOB Ha
TJIOCKOCTH: TOUYKW, OTPE3KU, TIpsMble, MHOTOYTOJIbHUKH.
AHHOTHPOBaHHE TEKCTOM 3/IEMEHTOB U300pakeHusl.

1.6 [lomosHUTe/ILHO  u3ydyeHWe  g3blka  Asymptote
(Heobsi3aTesTbHO, MOXKET ObITh BbIOpaH CTy[AeHTaMu [ijis
CaMOCTOSITE/IbHOTO U3yUeHUsI C BO3MOXKHOCTbIO KOHCY/IbTalUi
C TIperiofiaBaTesieM).

Pazpen 2 [BwkeHus Ha
TIJIOCKOCTH

2.1  BpaueHus Ha MJIOCKOCTH BOKPYT LieHTpa KOOpPAUWHAT U
BOKDYT NIPOU3BO/IbHOM TOUKH C TOMOLL{bIO0 MaTpHL] U
KOMILJIEKCHBIX UHMCel.

2.2 OTpakeHHe Ha TUIOCKOCTH MAaTpPUUYHBIM Crocobom
OTHOCUTEJILHO  TMpPsIMBIX,  IPOXOAALIMX  4Yepe3  Hayajo
KOOPZMHAT M0/ 33/JaHHBIM YIVIOM.

2.3 IlpumeHeHMe BpallleHUH /I MOJe/IMpPOBaHKe IJIOCKOU
KMHEMaTHU4eCKOM Maphl.

2.4  TlpuMeHeHMe TIJIOCKOW KWHeMaTUueCKOW mMapbl [/isi
BBIUMC/IEHUS] TOYeK LWK/IOUJaMbHBbIX KPUBBLIX (LIMK/IOU/A,
TUTIOLIMKJION/IA, STIULIMK/IOU/]A, TUTTIOTPOXOU/IA, STTUTPOXOU/IA).

2.5 Ilpumenenune ytuiuthl ffmpeg pAns  co3pgaHus
aHUMallMd U3 MHOXeCTBa  CO3ZlaHHBIX  CTaTUYHBIX
1300payKeHHH.

Paznen 3 Bpaujenus B
IIPOCTPAHCTBe.

3.1 OnemMeHTapHble BpallleHUsl B POCTPaHCTBe (BpallleHue
BOKDYT 0Cel KoopAuHaTt). KoMno3uiusi aHHbIX BpallleHUi.

3.2  Busyanu3saius TpexMepHbIX 00beKToB (KyO, TeTpasap,
TIPOM3BOJIbHBI MHOTOTPAaHHUK). VIHTepaKTHBHbIE 371€MEHTbI
(BuyKeThl M ON3yHKK) B Jupyter u Matplotlib.

3.3  Ucnonw3oBanue ¢dopmynbl Poapura pjiss BbIUMCIEHUS
BpallleHH} B TpeXMePHOM MPOCTPAHCTBeE T0 3aJaHHOMY YTy U
ocu BpauleHusi. Ocb BpallleHUs] TIPU 3TOM TPOXOAUT 4Yepe3
Hayasio KOOP/IMHAT.

3.4  TlpumMeHeHWe KBaTeDHMOHOB /il  BpallleHWH B
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«KoMmnbroTepHast reoMeTpuUsi»

O00bém gucHunIuebl, 3E/aK.4.

3/108

COJIEPKAHME IVICHUATUIVHBI

Pazgennl TeMpbl
TPeXMepHOM TIPOCTPaHCTBe Ha 3a/laHHbId yrol BOKPYT
3a/laHHOM OCHU BpalljeHusl, TIpOXOJsAlleldd uepe3 Hayasuo
KOOD/IMHaT.
Paspen 4 Vcrionb3oBaHue 4.1  Vcnonb3oBaHWe MaTpULbl TOJIOKEHUM — JIMHEWHOe

OZJHOPO/JHBIX KOOPJMHAT.

AKCOHOMETPI/I‘—IQCKI/IG TMMPpOEKIHHN.

npeobpa3oBaHre B TIPOEKTUBHOM TIPOCTPAHCTBE, KOTOPOE
Mo3BOJIIET OOBEAVHUTH  BpallleHUs W TPaHUIALMA B
MPOCTPAHCTBE B O/IHY MaTpuIly 4x4

4.2  Knaccudukanusi rnpoekuyii TpexMepHbIX 00beKTOB Ha
TIJIOCKOCTb.

4.3 Oprorpaduueckue MPOEKLUH. Marpuua
TIpOeLIMPOBaHMUS.
4.4  AKCOHOMeTpUYECKHWe TIPOEKLUU: TpUMeTpPUUeCKasi,
JAMeTpuyecKasl U U30MeTpuyecKasl.
4.5 KocoyronbHbIe IPOEeKIMY KaBajibe ¥ KaOHHe.

Paspen 5 [TepcriekTrBHBIE | 5.1 OpHoTOYeUHbIe, [BYXTOUEUHble W  TpeXTOYeuHble

TIPOEKLIUU TPeXMePHbIX
00BEKTOB Ha IJIOCKOCTh

NepCreKTUBHbIE MPOEKLIUH.

5.2  BbluucieHue KOOpPAWHAT TOYKW LIeHTpa TMPOEKLUU U
TOYEK CXOfa.

5.3  KombuHupOBaHMe TepCIIeKTUBHOTO Tpeobpa3oBaHus,
BpalleHUM U TPAHCJISLIWK [I/1s1 CO3AaHUs IPOEKLIUH.

5.4 Peanu3aiusi mepcCrieKTUBHBIX TPOEKI[MH C TIOMOII[bIO
Matplotlib 1 NumPy u uHTepakTvBHasi BU3yaau3aLysl.

Paznen 6 [TpoekTuBHas
aHa/IMTUYecKasi reoOMeTpHs Ha
TIJIOCKOCTH.

6.1  TIpoekTuBHOe TMpe/jcTaBAeHHe TIPIMOM (C TTOMOIIbIO
OJJHOPOZHBIX KOOPAUHAT). Pa3inuHbie ypaBHEHUS TPsi-

Moii: obiriee, HOpMasnbHOe, TMapaMeTpUyeckoe, B OTpe3Kax,
KaHOHMUEeCKOe U B BU/Ie SIBHOTO YPaBHEHUs

6.2 Pemennvie craHAapTHBIX 3ajady  C [PUMEHEHUEM
5/IeMEHTOB ITPOEKTUBHOM reOMeTpPHH.
Pazpen 7 Kybuueckue 7.1 Crutaiiiel  OpMUTa C  pas/iMuHBIMH  CrlocobaMu
CTIalHbI BBIUMCJ/IEHUsI KacaTe/lbHbIX BeKTOpOB. KapAuHanbHbIe Criiai-
Hbl, criiariHbl Katmynia—Poma
7.2 TCB-crninaitHbl.
7.3  XoppoBas U HOpMaJ/ibHasi UHTEePIIOJIALUAL.
Pa3nen 8 Kpussie be3be. 8.1 basucel bepHinreiiHa.

8.2  AjroputMm fie KacTenbxo.

8.3  HMcnonb3oBaHue KPUBOU be3be Kak
WMHTEPIIOJIALIMOHHOrO CIIaiiHa C MOMOII[bI0 MeTOZA MO/ITOHKH.
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCI{UTLTHHBI

«AJITOPUTMBI MAIIMHHOM rpadmKu 1 06paboTKH

1300pakeHU»
O0béMm qucnumiunbl, 3F/ak.u. | 3/108
COJAEPXAHUME TNCHIUITVINHBI
Pazgennl TeMpbl
Paspgen 1. Cpexcrsa Tema 1.1. Bupabl [aHHBIX, [pe/CTaBjieHHble B Qopme
BH3yaJIbHOTO OTOOpaXkeHHs, 1300paXkeHUs.

XapaKTePUCTUKHU M300parkeHUI
Y [IBETOBBIE CUCTEMBI

Tema 1.2. Knaccudukanusi 3ajad MallMHHON rpaduKy.
TexHUYeCKHe Cpe/ICTBa BU3yaJbHOTO OTOOPaXkKeHusl.
Tema 1.3. LIBeTOBBIE CUCTEMBI.

Tema 1.4. I'ucTorpaMMa TOHOBOTO U300paKeHHsl.
Tema 1.5. MaTpuiia COBMECTHOW BCTPeYaeMOCTH.
Tema 1.6. ®Popmarbl rpadurueckux (Qaiiios.
XpaHeHHsl U cKaTusi rpadryeckoil HHGOpMaLWK.

Crioco0Ob1

Paspen 2. AiropuTmel

Tema 2.1. BoipaBHUBaHMe TCTOrPaMMbl U300pakeHUs.

06paboTky n306pakeHuit Tema 2.2. JluHeiiHas U  HenuWHelHass  (UIbTpaLUs
1300pakeHUH.
Tema 2.3. MeToapl BOCCTaHOB/IEHUsS W300pakeHUsT 10
TIPOEKLIUSIM.

Paspen 3. Anropurmel
NIOCTPOeHus U300paXkeHUH
[IBYMEPHBIX U TPeXMepHbIX
00BeKTOB

Tema 3.1. Hcrnosnb3oBaHue TPUMUTUBOB [JIs IIOCTPOEHUs
rpaduueckrx oopasos.

Tema 3.2. KapkacHasg Mofie/b IOBEPXHOCTHU TpPeXMepHOro
Tesla. AJITOPUTMBI Y/a/leHUsI HeBUAUMBIX JIMHUM.

Tema 3.3. IlocTpoeHue peanmuCTUYeCKUX U300paykKeHUI
MeTOZ,0M TPaCCUPOBKH JIyYeu.

Tema 3.4. TlocTpoeHre TOHOBBIX H300pa’KEHUM MeTO/aMH
3aKpacKH.

Pasgen 4. Anroputmel aHanm3a
1300pakKeHU

Tema 4.1. CermeHTaL[1si TOHOBBIX M300pa’keHUH.

Tema 4.2. Wcnosib3oBaHWe TeTPApHOro JiepeBa [Jisl aHaau3a
1300pa)KeHWiA. AJITOPUTMBI TIOCTPOEHUST KOHTYPA.

Tema 4.3. AIrOpyUTMBI MPOPEKHUBAHUSI.

Tema 4.4. AnropyTMBI 3aT10/IHEHKS KOHTYpa.
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«BpruncmTenbHble MeTOAbD»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

COJAEPXAHUE MNCHOUITVINHBI

Pa3penbl

Tembl

BruncnurenbHbIe METObI

1.1 ITocTraHoBka 3aJd4 HWHTEPIOJIALNN, HWHTEPIIOJIALNA
ITOJIMHOMAaMMH.

1.2 VHTeprno/iALIMOHHBIM NOJMHOM B (hopme JlarpaHa.
1.3 VIHTepnosILiMOHHBIN 10JIMHOM B opMe HbrOTOHa.
1.4  OueHKa MOrpelHOCTH UHTEPIOJISILUH.
Paspen 2 YucnenHoe 2.1  KsagparypHble ¢bopmy bl YMCJIEHHOT 0
VHTerpUpOBaHue VHTEerpupoBaHusi: (GopMmyna TMpsIMOYTOJbHUKOB, (opMyJia
Tpaneuuii, hopmyna CUMIICOHA.
2.2 KBazpatypHbie ¢opMy/ibl UHTEPHOSLIMOHHOTO THIIA,
OLIeHKH MOTpeliHOCTel, cocTaBHble (OPMY/IbI.
Pazpen 3 UucneHHoe 3.1 AnnpokcyuMaryisi KOHeYHO-Pa3HOCTHBIX [POXU3BOJHBIX.
pewenve OY 3.2 Metop Oiinepa, metos, PyHre-KyTTa BTOporo nopsika,
OLIeHKa TOYHOCTH.
3.3 Meton PyHre-KyTTra uyeTBepTOro mopsiika, MeTO[
Apamca.
Paznen 4 MeTtopnbl pemenus | 4.1 Metop I'aycca.
OCHOBHBIX 3a/jau JINHEeHHOU 4.2  Metojg  NOpPOrOHKM [  CUCTEMBbl  JIMHEMHBIX

anreOpsI

anreOpanyecKuX ypaBHEHUH C TpexX/IMaroHaabHON MaTpHUIIeH.

4.3 Hopmbl BeKTOpOB, HOpMBI MaTpul] U OIEepaTopoB,
9KBUBAJ/IEHTHOCTh HOPM, COIJIaCOBaHHOCTH HOPM,
00yC/IOBJIEHHOCTb MaTpHII.

4.4  Metoj npOCTOM UTEPALIUH.

4.5  HesiBHble uTepaljMOHHbIe MeTOJbl, MeTo[ 3eiifess,
MeTO/], BepXHEeH pesiaKCalvu.
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JucuuniuHbl (MOJy/IM) H3y4YaroTCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHnoBaHue JAUCIUITI/TMHBI

«Maremarrueckoe MOZJe/TMpOBaHUE»

O0BéM qucHumInHbl, 3E/ak.u.

4/144

coJ

EP)KAHUE JUCHUIT/IMHBI

Pa3gennl

Tembl

Pazpen 1. [Togmeprkka HayuHbIX
HCC/IeJOBaHUM

Tema 1.1. Micnonb3oBanue git. Mcriosnib3oBanue Markdown ggis
oopmieHus1 OTUYETOB.

Paszpen 2. [Togxonb! K

Tema 2.1. KonebarenbHble CUCTEMBI.

MaTeMaThu4deCKOMY
MO e/ TMPOBAHNIO

Tema 2.2. YCTONUYHUBOCTE.

Tema 2.3. TIpuMepsl OCLIWIIIITOPOB B (PU3KKe, XMMUH,
Ouosorum.

Tema 2.4. HeaBTOHOMHEIE CUCTEMEI.

Tema 2.5. BBefieHue B ;MHaMUYeCKUM Xaoc.

Tema 2.6. Mopenb NpbIraroIero mapuka.

Tema 2.7. Mogens UepHaBCKOIO.
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«/IMUTalIMOHHOE MOZIe/IMPOBAHUE

O0BéM AuCHUILUIHHGI, 3E/aK.4.

3/108

coJ

EPXKAHUE JUCIIAII/IMHBI

Pa3penbl

TeMbl

Pazgen 1. UmutaumoHHoe
Mo/jiesiipoBaHre B NS-2

Tema 1.1 OcHoBel paboTel B NS-2: o011iee onvcaHue, CIHCOK
HeKOTOPbIX KoMaH/[. @aiin TpaccupoBku. NAM.

Tema 1.2. OcnoBbl pabotel B Xgraph. OcHOBbI paboThl B
Gnuplot. AWK

Paznen 2. KomnoneHTHOE
MozenpoBaHue. Scilab,
MO/JICUCTEMA XCOS.
OpenModelica.

Tema 2.1 TloHsiTHE JAWHAMUYECKOM UM  COOBITHUHHO-
yIpaB/IsSieMON CHCTEMbI, THOPHAHBIE CUCTEMbL. [IPUHIIMITBI
KOMITOHEHTHOT'O KOMITbIOTEPHOTO MO/Ie/IMPOBaHMUS.
WNepapxuueckue cucteMbl. BlIOKM W CBSI3U MeXAy HUMHU.
OpureHTUpPOBaHHbIE W HEOPUEHTHUPOBAHHBbIE OJIOKM W CBSI3U.
HesiBHbIe B3aMO/IeICTBUSI KOMITOHEHTOB.

Tema 2.2 Peanuzaijiss KOMIIOHEHTHOTO MOZETUPDOBaHUS B
TIOZICCTEME XCOS MaTeMaTHhyeckoro rnaketa Scilab. OcHoBHbIe
oubmoteunsle 610ku. IToceqoBaTeIbHOCTD MOCTPOEHUS M
oTnafKu Xcos-mofeneil. CpeicTBa aHanu3a pe3y/IbTaToB
MO/Ie/TUPOBAHUSI.

Tema 3.3 Peanu3zaiiusi mozieneii B cucteme OpenModelica.

Paznen 3. CeteBble MOJIe/IM U
CUHXPOHM3aLUs coObITHH. CeTn
[TeTpn.

Tema 3.1 Cetu IleTpu, OCHOBHBIE TIOHSITUSI U OTIpEJeJIeHUs.
[IpumeHeHue ceteli [leTpu K MOJeIMpPOBaHUIO MPOrPaMMHOIO
obecrieueHus1. 3alaui CHHXPOHH3ALUW. 3alauM aHa/li3a CeTeu
[Tetpu. MeToabl aHanu3a ceteld [leTpu.

Tema 3.2 OcHoBel pabotel B CPN Tools.

Pasgen 4. MopenvpoBaHue
CUCTEM MaCcCOBOTO
o0CTy>KUBaHUS U
(byHKIMOHaMBHBIX MPOLIECCOB

Tema 4.1 IUCKpeTHO-COObITUMHBIN TIOAXO[, K
MozienpoBaHHKio. [1po6yieMHO-OpHEeHTUPOBaHHbI  SI3bIK U
riporpammHast cpesa GPSS/PC.

Tema 4.2. Ob61mue
WH(GOPMAI[MOHHBIX U BBIYMC/IMTE/BHBIX — TPOLIECCOB B
GPSS/PC. ba3oBble CBeeHHUSI O CHUCTEME: OOBEKTHI,
repeMeHHble U BbIpakeHus, GYHKIUU. Mopenb CHUCTeMBI:
Mo/leflbHOe BpeMsi U CTaTUCTUKAa. BHYTpeHHsis opraHv3aliys:
CTIIMCKU U 00I11asi BHYTPEHHsIs TI0C/Ie/I0BATeIbHOCTh COOBITHH.
JneMeHThbl  si3blka  MogenupoBaHuss ~ GPSS/PC.  Cpena
MO/Ie/IMpOBaHUsA GPSS/PC: oreparopsl, KOMaH/1bl
ynpaB/ieHUs], UTHTePaKTUBHOe B3aUMOJEelCTBYE.

MMPHUHLMIIBI MO e/TMpOBaHUA
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCI{UTLTHHBI

«OcHOBBI (hopMasTbHBIX METOZIOB OMMCaHUs OH3HeC-
TIPOLIECCOB»

00bém gucHunIvebl, 3E/aK.4.

2/72

COJIEPKAHME JIVICHATIIVHBI

Pazgennl

Tembl

Pasgen 1. YripaBneHue O6u3Hec-
TpoLieCccamMu

1.1 JKv3HeHHBIN LMK/ yripaB/ieHus: O13He C-TpoLieccaMu

Paspen 2. MopenvpoBaHue
Ou3HecC-TIpoLieCccoB

2.1 [lpyHUMOBI  MOZENMPOBaHUSI  OW3HEC-TIPOIeCCOB.
Hotaumu omicanust 6usHec-miporjeccoB IDEFO u IDEF3

2.2 Horaums onmcanusi busHec-npoueccoB ARIS EPC

2.3 Horauus onvcanust 6usHec-miporjeccoe BPMN

Pasgen 3. Metoap! aHanusa
OU3HeC-TpoIecCcoB

3.1  KauecTBeHHbIe M KOJIMUEeCTBEHHbBIE TIOAXO/bI K aHA/INU3y
OM3HEeC-TIPOIeCCOoB

3.2 PerH>XMHUPUHT OM3HEC-TIPOLIeCCOB

3.3 NHTennekTyaabHbIN aHaus OM3HeC-TIPOIeCCoB
Process Mining

3.4 ViMuTalMOHHOE MO/Ie/TMPOBaHKe OM3HeC-TIPOI[eCCOB
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«BBeieHue B yripaBieHre MH(POKOMMYHUKALUSAMI»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

3/108

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl Tembi

Pazgen 1 Yrnpasnenue 1.1 Ba3oBblie MOHATUSI IPOEKTHOTO MeHEePKMeHTa

MPOeKTaMu 1.2 OBOJIOLMS MOJIXO/IOB K YIIPABJIEHUIO MPOEKTaMHU
1.3  KomaHpgHas paboTa U IJlaHMpOBaHKe TIPOeKTa
1.4  Tlnan-rpaduk paboOT MO TPOEKTY B BH/E AUArpaMMbl
['anTa
1.5  PyTuHa npoekra U yripaBjieHue Heollpeze/IeHHOCTbIO
1.6  T'ubkue hperMBOPKU
1.7 O630p mporpaMMHOro obecriedeHus U CepTUhHUKAIUN
10 NPOEKTHOMY MeHe/PKMEHTY
1.8 IlpeseHTanus U 3aliuTa NIpoekTa
1.9  busHec-I1aH npoekra

Pazpen 2 YrpaBneHue 2.1 OtkpeiTasi uudpoBass apxutektypa (Open Digital

Ou3Hec-TiporieccaMm

Architecture, ODA). Kapra 6usHec-ipoiieccoB (Process
Framework, eTOM)

2.2 VHdopmaroHHas MOZie/1b Ov3HeC-TIpoIieccoB
(Information Framework, SID). IToka3aTtenu 3¢gdeKTUBHOCTH
6usHec-tiporieccoB (Metrics). OTkpeiThie uHTepdericel TMF
Open API
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«OKOHOMETPUKA»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

3/108

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl Tembi
Pa3nen 1.BBesenue B Tema 1.1. Mopenu
TpeZIMeTHY 06/1acTh Tema 1.2. Tunel Mogenen
SKOHOMETPHKH Tema 1.3. Tunsl faHHBIX
Pazpen 2. Mogens napHou Tema 2.1. Tlogronka kpuBoui. MHK. JluneiiHas

perpeccuu. Pa3nriuHble acrieKThbl
MHO)XeCTBEHHOU perpeccuun

perpeccroHHasi MOJieJib C IByMsl lepeMeHHbIMHU.

Tema 2.2. Teopema ["aycca-Mapkoga.

Tema 2.3./loBepuTesnibHble WHTepBasibl /i1 KO3(hGhUILIMEHTOB
perpeccuu

Paszpgen 3. Mogenb
MHO>XeCTBEHHOW perpeccuu

Tema 3.1. OcHosHble rumnortessl. MHK. Teopema I'aycca-
MapkoBa. Craructuueckue csorictBa MHK-oLleHOK.

o v 2
Tema 3.2. AHanM3 BapyaLy 3aBUCUMO# epeMeHHOM. R 1 R,

Tema 3.3. Ilposepka ruriore3. JloBepuTesibHble UHTEPBAJIBI.

Pa3nen 4. Pa3nuuHble aceKThbI
MHO>KeCTBEHHOM perpeccuu

Tema 4.1. MynbTuko/IMHeapHOCThb. YacTHas koppessius. VIF
K03 bHUIIMeHTbI

Tema 4.2. DUKTUBHBIE [IepeMeHHbIe

Tema 4.3. Cnerpudukaiusi Mmogesniei.

Paszen 5. HekoTopeie
0000111eH1sT MHO>KEe CTBEHHOM
perpeccuu

Tema 5.1. O60011IeHHBIY MeTo/, HAMMeHbILINX KBaJ[paToB

Tema 5.2. HesnvHelinble Mozienu. JIaHeapu3anusi

Tema 5.3. Ilponienypa bokca-Kokca

Paznen 6.
['eTepocke1acTUUHOCTD U
KOppeJiiLiUsl B BpeMeHU

Tema 6.1. M3yueHue 3Tux npobieM ¥ MeTozibl 60pbObl C HUMH
(Koppek1iysi)

Tema 6.2 . TecTbl ¥ IIOAIIPABKU

Tema 6.3. B3BellleHHbIM MeTO/| HAUM. KBa/|paToB

Pasgmen 7. IIporHosvpoBaHue B
perpecCUOHHBIX MOZeJIsAX

Tema 7.1. Be3yc/i0BHOe MPOrHO3WUPOBAHUE

Tema 7.2 .YC/I0BHOe TIPOTHO3MPOBaHUE

Tema 7.3. IIporHo3vpoBaHue TIPU HaJWUYUM aBTOpPerpeccuu
oIMboK

Paspen 8. IHcTpyMeHTa/IbHBIE
repeMeHHbIe

Tema 8.1. [IByx111aroBbiii MeTO/, HAUMEHbBIIINX KBaJPaTOB.

Tema 8.2. Tect XaycmaHa.
MeTogomnorust BbI00pa MHCTPYMEHTA/IbHBIX MIepeMeHHBIX

Paznen 9. Cucremsbl
perpeCcCrOHHbIX YPaBHEHUH

Tema 9.1. BHemiHe He CBsi3aHHbIe ypaBHEHUs!

Tema 9.2. CucreMbl OJHOBPEMEHHBIX YPaBHEHUM.

Pasgen 10. BpemeHHbIe psifibl

Tema 10.1. Mogenu pacripefenéHHbIX J1aroB

Tema 10.2. [luHaMuyeCcKre MOZeIN

Tewma 10.3. EqHMYHbIe KODHU U KOUHTErpaLysl.

Tema 10.4. Mogenu bokca-/Ixennkca (ARIMA).
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JucuuniuHbl (MOJy/IM) H3y4YaroTCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

no HanpasyieHuio 02.03.01 Maremaruka U KOMINBIOTePHbIe HAYKH

HaumeHOBaHHe JUCIUIUIMHBI | «DKOHOMETPHUKa»
O0bém quciumiunbl, 3F/ak.u. | 3/108
COJIEP)KAHUE TUCIATUIMHBI

Pazgennl

Tembl

Tema 10.5 GARCH mogenu

Paspmen 11. IlepcrieKTuBel
9KOHOMETPUKHU

Tema 11.1.Cdepa fesTeNbHOCTH 3KOHOMeTpUCTa. Teopusi u
TIpaKTHKa

Tewma 11.2. DKOHOMeTpHUYECKUM METO/,

Tema 11.3. Cnaboe 3BeHO. ATperupoBaHue

Paszgen 12. O630p

Tewma 12.1.TTpoucxoxaerre. OcobeHHOCTH

SKOHOMETPHYEeCKUX IMdaKeTOB

Tema 12.2. ONBIT TPAKTHUECKOW pabOTBHI.

Tema 12.3. [1/1r0CbI U MUHYCBI K&)KJJOTO TTaKeTa

Tema 12.4. Gretl

Tema 12.5. Eviews (ctya. Bepcusi)

Tema 12.6. PSPP
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«[TpakTruecknii Kypc npodecCHOHaIBHOTO TIepeBosia»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

2/72

coJ

EPXKAHUE JUCIIAII/IMHBI

Pa3penbl

TeMbl

[TpakTUUe CKHii Kypc
npodeCcCUOHaBHOTO TIepeBoa

1.1 OcHOBHbIe ~ 3Tambl  paboOTBl  Hap

rnepeBoaoM.

I'pamMmaTnueckue, jeKCUYeCKWe, CTUIUCTAYECKHEe TPYAHOCTH

repeBoza
1.2 UreHue u TmepeBo[ 0a30BbIX TEKCTOB  TIO
crierMaapHOCTU: VicTOpys UHTepHeTa.

1.3 UreHve U  IIepeBOJ 0a30BbIX TEKCTOB  TIO

CIIenad/JIbHOCTH: I/IHTGPHET.

14  Urenve u 1epeBoj 0a30BBIX TEKCTOB  TIO
CIeLaabHOCTU: SI3bIKY IIPOrpaMMUPOBaHUS.
1.5 Urenue wu TmepeBos 0a30BbIX TEKCTOB  TIO

crieruaabHOCTU: MupoBbie Wide Web.
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHHUII/IMHBI

«[TpakTryeckuii Kypc npogeccroHalIbHOro repeBoja
(pycckuii s13bIK KaK MHOCTPAHHBIM)»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

Pa3penbl

Paspen 1 [TepeBoz Kak

2/72
COJAEPXAHUE MNCHIUITVINHBI
Tembl
1.1 Cy1wHocTs nepeBozia. Busibl nepesofa.
1.2 ITepeBoapbl, BbljessieMble [0 MPU3HAKY Xapakrepa U

OCHOBHOW BH/], S13bIKOBOTO
NoCpeJiHUUeCTBa

KaueCcTBa COOTBETCTBUSI TEKCTa MepeBoja TEKCTy OpUrMHaja:
a/IeKBaTHBIN TiepeBoJ, OyKBa/bHBIA (ZOCTOBHBINA) TIepeBO/,
BOJIbHBIM (CBOOO/IHBIN) TTEPEBOJ.

Paznen 2 OCHOBHBIE THITBI
repeBoJYeCKUX
TpaHchopMaLUi.

2.1  TpanckpubupoBaHWUe.
KasibkrpoBanue.

Tpancmurepanus.

2.2 JleKCHUKO-CeMaHTHYeCKHe 3aMeHbl: KOHKpeTH3alud,
reHepasnusaliyisi, 3aMeHa CJIe/[CTBUsI NPUYMHONW U HaobopoT;
JobaBreHus], OMyIIeHus], KOMITEHCALIsI.

Paznen 3
TEPMUHOB.

ITepeBop,

3.1 Ponbp TepMHUHOB U TEPMUHOJIOTHUUECKUX CUCTEM B
HAayUHbIX, HAyYHO-TEXHWUYECKUX U  HAyYHO-TIOMY/ISPHBIX
TeKCTaX C TOUKM 3peHHs nepeBoga. CoOTBeTCTBHe HOpMam
TePMHHOJIOTUU B SI3bIKE TTepeBo/a.

3.2 TepMuHonornyeckue 3Ha4YeHUs
o011eynoTpebuTe/bHOM JIeKCUKK. [1epeBoj; HOBBIX TEPMUHOB,
He MMEHOLIKUX COOTBETCTBHUS B fI3bIKe [epeBo/ia.

Pazpen 4 Buppl
TeXHUYeCKOro repeBoja.

Hay4HO-

4.1 Buipl HayyHO-TeXHUUECKOro MepeBo/ia B 3aBUCMMOCTU
oT ¢opm (crioco6oB) 06pabOTKM MCXOAHOTO TEKCTa: TIOTHBIM
MMCbMeHHbIM 1epeBof, (OCHOBHasi (opmMa TeXHUUeCKOro
repeBosia), pedepaTUBHbIN  TepeBOfil,  aHHOTAL|MOHHBIN
repeBOf, IlepeBOJ, 3aro/ji0OBKOB, YCTHBIA ~TeXHUYeCKUM
riepeBof.

4.2  Tlepefgaua K/Mille peyeBOr0 3TUKeTa HAayYHOTO CTUJIS
peun. HaxoxJeHuWe 5KBUBA/JEHTOB 3aro/OBKOB HayUHBIX
TeKCTOB. [lepesjaua 1 pacirdpoBka abbpeBUaTyp U YCIOBHBIX
0003Ha—ueHMH, CrelyanbHBIX 3HAKOB. TpaHciWTepauys,
TPaHCKPUIILIS, Ka/IbKUpOBaHKe, TpaHchopmarys,
onucare/bHbIN NepeBo/-UHTepIIpeTaLusl.

Pa3znen 5 YCTHBIY TIepeBo/,.

5.1  OcobeHHOCTM YCTHOrO TIepeBoJa IO CPaBHEHHIO C
MMCbMEHHBbIM TlepeBoioM. Buel yctHoro nepeBoga. [ToHsiTue
komrnpeccun  peud.  CTwiucThueckass UM KOHBepCHast
TpaHcdopMallysl B YCTHOM IepeBojie.

5.2  Pa3nuuusi Mex[y Moc/efoBaTe/lbHbIM U CUHXPOHHBIM
TIepeBOflOM

Paznen 6 [TrcbMeHHBIH
TiepeBoJ, HayYHbIX U
TeXHUUECKUX TEKCTOB.

6.1 Oco6eHHOCTH TIepeBo/ia HayUHO-TTOMY/ISIPHBIX TEKCTOB.
OcobeHHOCTM  THMCHMEHHOTO  TIepeBojjla  TEKCTOB 10
CelMaNbHOCTH CTY[eHTOB.
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JucuuniuHbl (MOJy/IM) H3y4YaroTCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«/HOCTpaHHBIM SI3bIK (JOTOMHUTETbHbIE Pa3/ienbl)»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

2/72

COAEPXAHUWE INCIIUIT/INHBI
Pa3penbl Tembi
CocraBieHre HayuHOM Tema 1. TpeboBaHUSI K CTPYKType, COAEPXXaHUIO U SI3bIKY
Mpe3eHTali HA UHOCTPAHHOM | BCTYITUTEIbHOU YacTu Hay4yHOU Mpe3eHTaluHu.
SI3BbIKE CTunuctuueckoe u MyHKTYaLMOHHOE odopmsieHre

BCTYIIUTEIbHOU YaCTH HAYYHOU Mpe3eHTaL1H. .

Tema 2. TpeboBaHHsI K CTPYKType, COJeP)KaHUIO U SI3BIKY
OCHOBHOM 4aCTW Hay4yHOW Ipe3eHTauuu. CTUIMCTAYECKOe U
MyHKTyalJMOHHOe O()OpM/IeHWe OCHOBHOM YacTH Hay4yHOU

TIpe3eHTalUH.
Tema 3. TpebGoBaHMs K CTPYKType, COJEpP)KaHUIO M SI3bIKY
3aK/IFOUMTE/IbHOU 4acTH Hay4YHOU rpe3eHTaluu.

Crunuctrueckoe U IIYHKTYyal[MOHHOe oopmieHre
3aKJ/IFOYMTE/IbHOU YaCTU HayYHOU IIpe3eHTalH.
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCI{UTLTHHBI

«Pycckul s13bIK KaK MHOCTPaHHBIM (JOTIO/HUTE/IbHbIe
pasziesibl)»

00bém gucHunIvebl, 3E/aK.4.

2/72

COJIEPKAHME JIVICHATIIVHBI

Pazgennl

Tembl

Paspen 1. Ot npoiieHHOrO — K
HOBOMY

1.1 BxogHoe TecTrpoBaHue

1.2 Mos npodeccus

Paspen 2. Uenosek u Hayka

2.1 CoBpemeHHbIe HayuHble JOCTHKEeHUS

2.2 [JoCcTwKeHMsI =~ COBpEMEHHOM  HayKd B  Moel

Crieqra/IbHOCTH

Pazgen 3. UenoBek u npupoja

3.1  TIpobGnembl SKOTOTHUH.

3.2 [TepcrieKTHBBI peleHust SKOJIOTHUeCKUX MpobieM

Paspen 4. Ocsoenue
KOCMHYECKOr'0 [IPOCTPAHCTBa.

4.1 YenoBeK ¥ KOCMOC.

4.2 HepCHEKTI/IBBI Pa3BHUTHSA KOCMOHdABTUKH

Pasgen 5. Uto oObeauHsIET
JIrozien?

5.1 HedopmanbHbie OTHOLLIEHUS: IPY)KeCKrWe U ceMeiHbie
OTHOILIEHHUS

5.2 OduimanbHO-/1eI0BOe 00IIIeHHe: 1e/I0BbIe OTHOIIIEHUST

Pa3nen 6. YesroBek u ero
BHYTPEHHUIN MUD

6.1 TBopueckass camopeanu3alds JIUYHOCTU. Y BJI€UEHUS
COBPEMEHHOU MOJIOJIeXKU
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«[TpakTHUeCKMi KypC MHOCTPAHHOI'O SI3bIKa»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

2/72

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

ITucsmo

Tema 1. Hartucanue 3cce Ha TeMbl, MPoheCCUOHATBHOTO
XapakTepa

Jlekcvka. AyaupoBaHye

Tema 2. BBesienne u otpaboTtka npoceccroHaabHON JTeKCUKU
(TepMHHOB),  COOTBETCTBYHOLLlel MPO(UI0  IOJTOTOBKH.
Brinonienue 3aziaHuii Ha TIOHMMaHWe OCHOBHOTO COZep>KaHUst
TEKCTOB NMPOo(eCCHOHAMBHOIO XapakTep.

I'pammaTHKa Tema 3. BrinonHeHve 3alaHHN Ha yCBOEHHEe rpaMMaTHhyeCcKUX
CTPYKTYP, CBONCTBEHHBIX aKa/leMUUYeCKod KOMMYHUKALUU
(ycTHOM ¥ MMCbMEHHOM)
[TepeBog, Tema 4. OOyueHue HaBbIKaM COCTAaBJIeHHSI aHHOTALIUM CTAaThbU
ripodeCCHOHATLHOM HaMpaB/IeHHOCTH
Urenue Tema 5. UTeHue C 1ie/ib0 U3BIeUeHUs] 3HAUMMOM MHGbOpMaIuu
13 TeKCTOB TpodeCcCrOHaTbHOM HarpaB/eHHOCTH.
T'oBOpeHue Tema 6. BbirosHeHWe 3a/laHWil Ha pa3BUTHE KOMIETEHI[UI

[TMAZIOTUUeCKOT0 BbICKA3bIBaHUS; COCTaBJIeHUs [[UAJTIOTOB -
paccy>x/ieHui o npodeccroHaNibHbIM TeMaM.
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«[TpaKkTHyeCcKuil Kypc pyCCKOro si3blKa (KaK MHOCTPaHHOI'0)»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

2/72

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Paspen 1. [ToroBopum o
nipodeccum.

1.1  Odopmnenune aBToOMOrpaduu U pe3toMe. FI3BIKOBbIE
CpejCTBa CaMOIIPe3eHTaLUH.

Pa3nen 2. ['oToBUMCS K
npoeCcCHOHATBHOMY [JAJIOTY:
CTpaTeruu U rnoBe/ieHUe B
JiesioBoii becesie, CTPyKTypa
J1eJI0BOTO JTMasiora.

2.1  KoMMyHUKaTWBHbIe CpeJCTBa [JOCTWKEHUs Iieiel
npodeCCHOHA/ILHOTO ~ AWasora: 0OMeH  TMPUBETCTBUSIMH,
BBeJIeHHE B TEMY Juajiora, BOIMPOCHhI K YYaCTHUKY [HAJOra,
3ampoCc  ero  MHeHusi, O00CyXJeHWe U  COIVIaCOBaHHUE
a/IbTEDHATUBHBIX ~ MHEHWH, TPUHATHE  pEIIeHUs WM
TJIaHUPOBaHUe OyAyIUX 00CYKIeHHM.

Paszpgen 3. [ousTue guckyccum.
[TpaBua BefieHNs HAyYHOU
JHACKYCCHUH.

3.1  KoMMyHHKaTUBHO-CMBIC/IOBble OJIOKM, XapaKTepHbIe
7SI TIO/TAJIOTa IUCKYCCUM. S13bIKOBBIE Cpe/iCTBa AUCKYCCHUU.

Paspen 4. SI3bikoBble cpefiCcTBa
KOMMYHUKaTHUBHO-CMBIC/IOBBIX
O/I0KOB ZICKYCCHU.

4.1 BxmoueHue B  Oecesly, coollleHre U 3ampoc
vHbOpMallY, TNpefHa3HAueHHOM 1S 00CYKIeHHSI.

4.2  UsnoxeHue COOCTBEHHOU TOYKU 3peHus,
nipuBe/ieHre COOCTBEHHBIX apryMeHTOB.
4.3  IlpuBneuenue BHUMaHUs cobece/iHUKa;

CTUMYJ/IUDOBaHWe cobeceHUKAa K BBIDAKEHUIO  CBOEH
TIO3MILIMH; 3aTIPOC MHGOPMaIMK 0 MHEHUH CODbece/IHHKa.

4.4 YTouHeHUe afleKBaTHOCTH BOCIHPUSTUS WHGbOpMaLUn
(mepecripoc, mpockba K BBICTYIAIOIIEMY OOBSICHUTH CBOIO
TO3ULIMIO).

4.5  BelpaxeHue  corjacusi/HecorjacMss C  MHeHUeM
cobeceqiHMKA, C BbICKa3aHHOW TOUKOM 3peHWsl, OITPOBEP)KeHKe
KaKoro-imbo OT/e/IbHOTO TIOJIOXKeHHWsl, MHeHUs], TpUBe/leHue
KOHTPapryMeHTOB.

4.6 CriocoObl  BBIPa)KEHHSI COMHEHHWsS B IPaBUIbHOCTH
BbICKA3bIBaHUSI.

4.7 A3bIKOBBIE CpejCcTBa, XapaKTepHble /s Hauvaja Bbl-
CKa3bIBaHUS, Bbl/leJIeHUs OCHOBHOU MBICJIH, Jilji:
3aK/IFOUMTEIbHOM YaCTH BbICKa3bIBaHMSI.

Paznen 5. PeueBoli 3TUKeT B
ripodeccroHaIbHOU
JlesITe/TbHOCTH.

5.1  CojgepxaHue TIOHSITUSI «pe4yeBOU 3TUKeT». OCHOBHBIE
CTaH/apThl peueBoro 3THKeTa. (OCOOEHHOCTH [1€/I0BOTO
Te/le()OHHOTO Pa3roBopa, CTaHAAPTHbBIE peueBble (POP-MyJIbL
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanmeHoBaHue AucUMIUIHHbI | «[IpukiagHas dhusnueckast KylabTypa»

O0bém gucnunmuel, 3E/ak.u. | -/328

COJIEPKAHME IVICHUATUIVHBI

Pazgennl TeMpbl

Pazpen 1 [IpakTrueckuit 1.1 CnopTUBHBIE UTDPbI

1.2 ODII ¢ s;1eMeHTaM¥ CUJIOBOM TTOATOTOBKHU

1.3 O®II c 3;meMeHTaMU JIeTKOU aT/IeTUKU

1.4  O®II c aneMeHTaMU 0310POBUTEIbHOW TMMHACTUKHU

1.5  O®II c anemeHTamMu eJTHOOOPCTB

1.6 O310poBUTe/IbHBIE BUbI (PHM3UUeCKOW aKTUBHOCTHU ISt
CTYZIEHTOB C 0C/1a0/IeHHBIM 3ZI0DOBBEM

1.7 @U3KYIbTYPHO-03,0POBUTE/IbHBIE CHACTEMBI
KOpPeKLMU U peabunuralu
Paspen 2 CamocrosTenbHas | 2.1 dusnueckas Ky/bTypa B TIPOU3BO/CTBEHHON
pabora obyuaromxcs JesiTe/IbHOCTH OakasiaBpa U crielidaancTta

2.2 [Mcuxodu3nonoruueckie OCHOBBI yueOHOTO TpyAa H
VIHTeJIJIEKTYalbHOU JeSITeJIbHOCTU

2.3  CpexctBa ¢u3MUeCcKO Ky/lbTypbl B peryavMpOBaHUM
paboTocrocobHOCTH

2.4  OOmas ¢Qusnueckas U CIIOPTHUBHas TIOJrOTOBKA B
cucteMe (hr3MUeCKOro BOCIUTaHUS

2.5 OCHOBBI ~ 37I0pOBOrO  0O0Opa3sa >KU3HU  CTy[EeHTa.
OcobeHHOCTH aflanTalyy K (hHU3HMUeCcKUM Harpy3kaM

2.6 dusnueckasi KylIbTypa B OOLIeKy/JbTYpHOU U
npodeCCUOHa/IBHOW NOATOTOBKE CTY/IeHTOB

2.7  CouManbHO — OUOIOTHYEeCKWe OCHOBBI (pU3HMUeCKOU
KYJIbTYPbI

2.8 CaMOKOHTpPOJIb 3aHUMAIOLUXCS (dbusmueckoi
KyJIbTYPOH M CIIOPTOM
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JucuuniuHbl (MOJy/IM) H3y4YaroTCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHHUII/IMHBI

«Computer Skills for Scientific Writting / KomnbtoTepHbIii
MIPAKTUKYM T10 HAYYHOMY MMHUCHbMY»

O0bém auctuIuInebl, 3E/ak.u. | 2/72
COJAEPXAHUE TNCHUITVINHBI
Pa3penbl Tempbl
Paznen 1 OCHOBBI 1.1 Pabora ¢ cucremoi LaTeX

KOMITbTEPHOM MO/ITOTOBKU
HayUHbBIX MMyOIMKaui

1.2 [labnon gokymenTa LaTeX. Vcnonb3oBaHue KaccoB
¥ 11a67I0HOB

1.3  Habop mMaremaTku

1.4  BcraBka n3006pa>keHu#

Paspen 2 Pacivpensslie

2.1 Co3/1aHue CITUCKOB U TaOJTHI]

MEeTOAbI ITOAIOTOBKKU HAYUHBIX

2.2  Pab6ota c bubnuorpadueii

Ty O/THKaT M

2.3 Tlpe3eHrauus Ha 6a3e Beamer

2.4  JluarpamMMbl U YepTeXU Kak KOJ|
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

I{aHMEHOBaHMEﬂHCHHHﬂMHBI

«Practicum in Artificial Intelligence / [TpakTUKyM 110
WCKYCCTBEHHOMY WHTE/IJIEKTY»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

2/72

COJAEPXAHUE MNCHOUITVINHBI

Pa3penbl Tempbl
Paspen 1 1.1  Wurepnperatop Python. ¥YcraHoBKa, TmpoBepka
WHCcTpyMeHTanbHbIe VHTepIipeTaropa.
cpezicTBa [t pa3paboTKu 1.2 WHTepakTrBHas cpesia pa3paborku PyCharm.
TIPUJIOKEHUM UCKYCCTBEHHOTO 1.3 YcraHoBka maketoB B Python c¢ wucrnosnb3oBaHuem

HHTeJ/IJIeKTa

MeHe/pKepa MaKeToB pip.

Paznen 2 OJIEMEeHTHI
HCKYCCTBEHHOI'O MHTe//IeKTa

2.1 OcCHOBHBIE TIOHATHUS U OIpefesieHUs] UCKYCCTBEHHOI'O
VIHTeJIJIeKTa.

2.2 VICKyCCTBEHHBIM HEHWPDOH KaK OCHOBAa HEMpPOHHBIX
ceTeld. PyHKIMS eIMHUYHOIO CKauKa.

2.3  Heiiponnsle ceth. OgHOC/I0VHbBIE, MHOTOC/IOMHBIE.

2.4 O6yueHue HelpoHHbIX ceTed. OOyuaroiasi, TeCToBast
BeIOOpKH. Obyuenue ¢ yuutenem. ObyueHue 6e3 yuuTess.

Paszpen 3 [IporpammHas
peasiv3alys 31eMeHTOB
HEHWPOHHOU CeTH

3.1 [TepcenTponbl. Knaccudukaiyiss 1 posib B HEHPOHHBIX
ceTsx. JIMHelHasi annpOKCUMaLYs.

Pazpen 4 [ToctpoeHue
MHOT'OC/IOMHBIX HEMPOHHBIX
ceteid. [Tosie3Hble OMOMMOTEKN
JI7IsT CO3/1aHUST HEMPOHHBIX CeTei
Ha Python.

3.2 Pemtenve 3afau Kinaccuukanyyd oOBEKTOB Ha OCHOBe
JIOTUYe CKUX (PYHKIIMIA.

4.1 Wccnenosanue HUCKYCCTBEHHOI'0 HeWpOoHa.
[MporpammupoBanue. IlocTpoeHue ceTM U3 HeWPOHOB.
OOyueHre HEMPOHHOM CEeTH.

4.2  Bugel crelydanu3upoBaHHBIX OubmoTek. NumPy,

Pandas, matplotlib, Theano, TensorFlow, Keras, PyBrain.

4.3 [TpakTHueckue mpuMepbl ucmosib3oBaHus TensorFlow.
HelipoHHasi ceTb /151 KnacCUbUKaLY N300paykeHU .

Paznmen 5 Cospganue
HeMPOHHBIX ceTell 06paboTKU
M300pakKeHUH

5.1  Knaccel pacnio3HaBaHus U 0OHapy>kKeHUss 0ObEKTOB Ha
1300paKeHHUsIX.

5.2 OOyueHre HeHUPOHHBIX CeTell Ha I0JIb30BaTeIbCKUX
Habopax JaHHBIX.

5.3  IlpumeHeHHe N0O/Ib30BaTe/IbCKUX HEMPOHHBIX CEeTeH.
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JucuuniuHbl (MOAY/IM) U3y4ar0TCs

B pamkax ocBoenust OIT BO «MaremaTnka ¥ KOMIbIOTepHbIe HAyKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHnoBaHue JAUCIUITI/TMHBI

«KoMIbtoTepHbIN TPAKTUKYM 10 MOZIe/TUPOBaHUIO»

O0BéM qucHumInHbl, 3E/ak.u.

2/72

coJ

EP)KAHUE JUCHUIT/IMHBI

Pa3gennl

Tembl

Paspesn 1. BctpoeHHble TUITBI U
orepany C HUMH

Tema 1.1. Knaccel 06beKTOB, 6a30Bble THIIBI JJAaHHBIX: UMC/IA,
CTPOKH, CIIMCKH, KOPTeXH, C/I0Bapy, MHOXKeCTBa. VTepaTopsl U
reHepaTopbl, CTPYKTYphl 06beKTOB B Python. Knacchbl flaHHBIX.
[MoakntoueHre OUOIMOTEK, CO3/j@HKE COOCTBEHHBIX MO[YJIEH.
OneMeHThl (YHKIJMOHAAbHOrO MporpammupoBanus (lambda,
map,zip,reduce, filter)

Tema 1.2. Vimennble yHKImu. OnepaTop return. AprymeHTbI
¢byHKUM. AHOHMMHble (QyHKUMM. PyHKUMSA range /s
MHOTOKPATHO BBITIOJTHSIEMbIX JlelicTBUi. O6/acTH BUJUMOCTH
nepeMeHHbIX B (yHKIMAX. [JOKyMeHTHpOBaHMe  KoJa
(GbyHKUMNA. ANTOPUTM CO3/laHusl (PYHKLIMU.

Tema 1.3. Mogyne  math. Maremaruueckue U
TPUTOHOMETpUYEeCKHe  (PYHKLIUU. 3ajlaHve  BeKTOpOB
(CHMBOJIBHBIX, YWC/IOBBIX, JOTMUECKHX) M MaTpul. 3ajaHue
VMeH 5jieMeHTaM BeKTOpoB. WHpekcanus. BekTopHble u
MaTpuyHble onepanuu. Onepauyu ¢ nHAekcamu. ObparreHue
MaTpuLl. PellieHye cuCTeM TMHEWHBIX ypaBHEHHWH.

Paszpgen 2. [Tone3neie
MHCTpyMeHThI. [TocTpoeHune
rpadvkoB. AHaU3 JaHHbIX.

Tema 2.1. VmmopTupoBaHHe CIy)KeOHBIX U COOCTBEHHBIX
Mofy/ie. 3amycK CKpWNTa C TIapameTpaMmd. [eHepaTopbl
CMMCKOB, CJIOBapeii W MHOXecTB. Moayns random s
reHepalvy TCeBAOC/TyYalHbIX uucen. KoHcTpyknus yield.
Mopayns functools. Mogyis itertools.

Tema 2.2. bubmuoteku Python ansi Data Science: Numpy,
Matplotlib, Scikit-learn: BbluMcaeHuss ¢ momoisto Numpy,
pabora c pganHbiMu B Pandas. Busyanusaius JaHHBIX B
Matplotlib. O6yuenne c yuutenem B Scikit-learn. OOyuenue
6e3 yuuressi B Scikit-learn.

Pasznen 3. OObeKTHO-
OpPUEeHTHUPOBAHHOE
niporpammupoBanue (OOIT)

Tema 3.1. ITmocel u MuHycsl MexaHusma OOIIL. Knaccel,
00bekThl, aTpubyThl. KOHCTPYKTODPBI, MeToAbl. JIoKanbHbIe U
rnobanbHble  TIepeMeHHble.  Mogudukatopel  AocTyma.
Nukancysnsagus. Hacnenosanue. MHoxecTBeHHOe
HacsiefioBaHue. [Tonumopdusm.

Tema 3.2. [Ileperpy3ka omneparopoB. [lepeonpeneneHue
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JucuuniuHbl (MOJy/IM) H3y4YaroTCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCIUTLTHHBI

«KoMnbroTepHbIi MPaKTUKYM 110 MOZ|e/TUPOBaHUIO»

O0BéM aucHUILUIHHGI, 3E/aK.4.

2/72

coJl

EPXKAHUE JUCIIAILIMHBI

Pa3penbl

Tembl

metozioB. VinTepdeticel. HTepdetic ntepauyu. CobCTBeHHBIE
oObeKkThI-uTepatopel.  Jlekopatop @property. Kommo3urusi.
Ocob6ennoctu OOII B Python

Tema 3.3. CraThueckue MeTO/bl U MeTO/bI Kacca. ATpUOYTHI
¥ BCTPOEHHble MeToAbl 00beKTOB Kiacca. ITpumep OOII-
MIpOrpaMMBl. Co3maHue  COOCTBEHHBIX  HCK/IHOUEHUH.
bubmioreka psutil. Pip wm virtualenv. OcobeHHOCTH
ucriosib3oBanus.  bubnvoreka  requests.  KommbrioTepHoe
MoO/le/IMpOBaHKe MPOCTHIX Urp Ha si3blke Python
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCI{UTLTHHBI

«KoMnbroTepHbIi MPaKTUKYM 10 UH()OPMaLiMOHHBIM
TeXHOJIOTUSIM»

00bém gucHunIvebl, 3E/aK.4.

2/72

COJIEPKAHME JIVICHATIIVHBI

Pazgennl

Tembl

Pazgmen 1 OCHOBBI
VH(OPMaLMOHHBIX TEXHOJIOTHH.
OO1myie PUHIMITEI PeIIeHHs
BBIUMC/IUTE/IbHBIX 3a/iau.

1.1 Ornpegenenue, K/laccuduKanus, METOZ0/I0TUST
WCTO/Mb30BaHUSI BBl  WH(POPMALMOHHBIX  TEXHOJIOTHH
(vHpOpMaMOHHAsT ~ TeXHOJOoruss  00pabOTKM  JJaHHBIX,
WHGOPMALIMOHHAsI TeXHOJIOTHS YIIPAB/I€HHs], aBTOMAaTH3al[|si
otuca, nHbOpMaIMIOHHAsT TeXHOJIOTHSI SKCIIEPTHBIX CHUCTEM);
[TpuHIMOBl  pemieHust 3a7ay  00pabOTKM  WHGOpMALWK.
[MousiTHE MO/IeJTH, KOMIIbIOTePHbBIE TIpe/ICTaB/IeHUsI
nepeMeHHbIX W OTHomeHWH. Kiaccudukaiuss mogenedi u
pelllaeMbIX Ha ux Oa3e 3ajau; [IpUHLUIIEI pabOThI UNC/IEHHBIX
METOZIOB, B3aMMOCBSI3M MeXAy MOJeNssMA W MEeTO/laMH,
TIOHSITHE BBIYMCTUTETbHON CXEeMBI.

Pazpen 2 N3yuenue 2.1  HM3yueHue MPUHIUIIOB TIOCTPOEHUs CUCTeM Ha 0Oa3ze

TIPUHLUIIOB TTIOCTPOEHUSsI MHKDOKOHTPOJIJIEpOB Ha rpumMepe miatdopmbl Arduino.

MUWKDPOKOHTPOJI/IEPOB. 2.2 Cpema  mporpammupoBaHusi.  [IporpamMmmupoBaHue
MHUKDOKOHTpOJI/Iepa.

Paznen 3 Cosganue 3.1 Turbl BXO/IHBIX u BBIXO/IHBIX TOPTOB

YCTPOWCTB Ha Oa3ze MUKDOKOHTPOJIJIepa. YTIpaB/jieHHe yCTPONMCTBAMU UHIUKALWU.

MUKPOKOHTPOJIJIEPOB 3.2  TlogkiroueHWe  CEHCOPOB, 00paboTKa  BXOJHOM

MH(OopMaL1u.

3.3 Ynpas/jieHue CepBOTIPHUBOJAMH.

3.4  Co3paHuve KOMIUIEKCHBIX pelleHUM [sl MPUK/IaJHbIX
3a/a4.
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
no HanpasyieHuio 02.03.01 Maremaruka U KOMINBIOTePHbIe HAYKH

HaumeHnoBaHue JAUCIUITI/TMHBI

«KOMHb}OTeprIﬁ MPaKTUKYM I10 CTaTUCTHUUYECKOMY aHa/IU3y
JAaHHBIX»

O0BémM aucHUILUIHHGL, 3E/aK.4.

3/108

COAEPXAHUE TNCHOUIIVINHBI

Pa3penbl

Tembl

Paspen 1. HayuHoe
nporpaMmMrpoBaHye Ha Julia

Tema 1.1. Julia. YcraHoBKa 1 HacTpoiika. OCHOBHbIe
TIPUHLIUTIBI

Tema 1.2. CTpyKTypbl JAaHHBIX.

Tema 1.3. Yripasssitolye CTpPYKTYphI

Tema 1.4. JIuneliHnas anre6pa.

Tema 1.5. I'paduka B Julia.

Tema 1.6. ®yHKIMM.

Tema 1.7. Begenue B Data Science.

Tema 1.8. IIporHo3uposaHnue.
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JucuuniuHbl (MOJy/IM) H3y4YaroTCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHnoBaHue JAUCIUITI/TMHBI

«KOMHBIOTGprII?’I MPaKTUKYM I10 MHTEeJ/IJIEKTYa/IbHbIM
cucreMam»

O0BémM aucHUILUIHHGL, 3E/aK.4.

3/108

coJl

EPXKAHUE JUCIIAIIMHBI

Pa3penbl

Tembl

Paspen 1. [locTpoeHue nipaBui

Tema 1.1. IlocTpoeHue TmpaBU/l [Jig WHTE/UIEKTYa/IbHBIX
CUCTEM C TIOMOLIbIO f3blKa IpOrpaMMHpOBaHusl Java.
Peruienue 3azau.

Pa3nen 2. CemaHTUYeCKHE CETU

Tema 2.1. BBeneHue B TIOHAAITWe OHTOJIOTMHU. IlocTpoeHue
OHTOJIOTUM.

Tema 2.2. ITocTpoeHue 6a3 3HaHUM Ha OCHOBe HEOJHOPOAHBIX
CceMaHTHUYeCKUX ceteid. PelieHuve 3azad.

Pa3nen 3. AHa/M3 TeKCTOB

Tema 3.1 Mopdonorudeckuii aHanu3 npejjoxeHuii. PeriieHue
3a/jau.

Pa3gen 4. AHanu3 JaHHbIX

Tema 4.1 Pemenue 3ajay IO aHaav3y [aHHBIX C I[TOMOLLBIO
13bIKOB IIpOrpaMMypoBanus Java u Python.
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«[lapannenbHOe IPOrpaMMUPOBAHKE»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Pa3gen 1. Fortran

Tewma 1.1 Victopus si3bika. CtaHgaptel. O6s1acTh IPUMEHeHHsI.

Tema 1.2. CTpyKTypa NporpamMmmesl.

Tema 1.3. Tunsl faHHBIX. BcTpoeHHbIe onepaliiy U QyHKLIU.

Tema 1.4. YripaB/ieHue IIOTOKOM.

Tema 1.5 MaccuBebl. [IluHaMurueckKre MaCCUBBI.

Tema 1.6. BBoj 1 BBIBOZ,

Paszpgen 2. [TapannensHbie
aJIrOPUTMBbI

Tema 2.1 TlapasiesibHble aJIfOPUTMBL.

Tema 2.2 IlapannensHbid MeTos, MoHTe Kapiio.

Paspen 3. Texnonorus OpenMP

Tema 3.1 OcHoBHele cBefieHus. OpenMP u Fortran.

Tema 3.2. TTOTOKM ¥ IPOLIECCHI.

Tema 3.3 TlapasiesibHbIe IMKIIbI U TIapasjie/ibHble 00/1aCTH.

Tema 3.4. PacniapanienvBanus OUK/I0B. Penykuusi.

Pazgen 4. Meron Monre-Kapiio

Tema 4.1. ITapannenbHasi reHepaiusi TICeBA0CTyYalHbIX
yucesn.

Tewma 4.2. TlapasienibHOe BBIYMCIEHHE TIIONIA/Iel U 00beMOB.

Tema 4.3. IlapasienbHOe BBIYMC/IEHUE KPATHBIX UHTerpasoB.
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHnoBaHue JAUCIUITI/TMHBI

«HPI/IKJIEIAHOI\/JI dHaAJ/IN3 IdHHBIX C MCII0JIb30BAHUEM SA3bIKd
Python»

O0BémM aucHUILUIHHGL, 3E/aK.4.

4/144

COAEPXAHUE TNCHOUIIVINHBI

Pa3aensbl Tempbl

Paspen 1. KoppensauyoHHbIi Tema 1.1. KoppensuuoHHBIM  aHaIu3  B3aUMMOCBS3U

aHaau3 KOJIMYeCTBeHHbIX [IPU3HAKOB
Tema 1.2. KoppensuuMoHHBIM ~ aHaiu3  B3aUMOCBS3U
KauyeCTBeHHBIX [TPH3HAKOB
Tema 1.3. KaHoHuueckas Koppenslys U TeHepajbHas
COBOKYITHOCTb
Tema 1.4. OueHka KOHOHHWYECKOW  KOppeysiud U

KdHOHHWYeCKHX Be/JIMUHH

Paspen 2. PerpeccoHHBIN
aHanus

Tema 2.1. OuieHKY ITapameTpoB

Tema 2.2. VIHTepBasibHast OLjeHKa

Tema 2.3. [loBeprTenbHbIN UHTEpPBa

Tema 2.4. TIpoBepka 3HAYMMOCTH JTMHEHHOU perpeccuun

Paspen 3. MHOoromepHsblie
HaO/moeHus

Tema 3.1. KnacrepHsii aHamms

Tema 3.2. dyHKIMOHA/ KauecTBa pa3bueHUs

Tema 3.3. AropuTMBbl KnaccupUKaLiu

Tema 3.4. Mogenu kiaccupukalum

Pasnen 4. BpemenHble psfibl

Tema 4.1. CraTuCTU4yeCcKUMd aHaqu3 U TPOTHO3 CEe30HHBIX
Kone0aHMi

Tema 4.2. ApanTuBHbIe MOZEIN

Tema 4.3. Mogenu aBToperpecuu

Tema 4.4. CraljuoHapHble BpeMeHHbIe psibl

Tema 4.5. Mopenu CKOMb3SIEro CpeHero

Tema 4.6. Bpemennsle psaasl ARIMA
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«TexHonoruu HNCKYCCTBEHHOI'O MHTEJ/IJIEKTa»

O00bém gucHunIuebl, 3E/aK.4.

3/108

COJIEPKAHME IVICHUATUIVHBI

Pazgennl

Tembl

Pasgen 1. BeegeHue B
TeXHOJIOTUUA UCKYCCTBEHHOTO
VIHTeJIeKTa

Tema 1.1. OcHoBHbIe oripefieneHus. [Ipyumepsl KOTHUTUBHBIX
apXUTEKTYP.

Tema 1.2. BuprtyanbHele accucteHThl. CriocoObl CO37aHUs
ACCUCTEHTOB.

Paznen 2. TexHonoruu
VHTe//IeKTYa/IbHOTO aHa/In3a
TEKCTOB

Tema 2.1. OcHoBHble ompefeneHus. TexHomoruu o6pabOTKM
Tekcta. Mopyne Re. YpoBHu aHanuza. Mopenb onvcaHus
nokymeHTta. 3akoH Iunda. Mogens omnucaHusi Kopmyca
JokymeHTOB. N-rpamwmbl. HAnepHbie wmetoabl. Metony K-
Oomwkanmmx coceneit. 1.1/1.2 perynsipu3sarysi.

Tema 2.2. Jloructuueckasi perpeccusi. GyHKUMU aKTUBALUMU.
I'paguenTHbil criyck. CBEpTOUHBIE HEMpOCeTH. PeKyppeHTHBbIe
HelpoCeTH.

Paznen 3. TexHonoruu
VHTe//IeKTYa/IbHOTO aHa/Iu3a
obpa3oB

Tema 3.1. OcHOBHbIe oripeziesieHUsl. 3ajaya pacrio3HaBaHUS.
Owietp  Kanmana.  OcHoBHble — 6uOmMoreku  Python.
[IpyMeHeHre CBEpPTOUYHBIX HekpoceTer. ONTUMMU3aTOPHI.
OHTPOIHS.

Tema 3.2. Cnou CBepTKH W 00beguHeHus. IIpumep 3ajauu
pacro3HaBaHusl.

Paznen 4. TexHonoruu
POOOTOTEXHUKHU

Tema 4.1. OcHOBHBIE orpezeneHusl. [Ipumep
pobOTOTEXHMUYECKOTO YCTPOWCTBA. JlaTuMKM W WX THIIBL
OHKoZieppl.  VIHepiuanbHble — M3MepUTe/IbHble  CUCTEMBI.
MEMS. JInpapel. Conapel. Pagapsl. Buasl kKamep. AKTyaTopsbl.
WuTepdelichl. [TpoToKOIbI Nepefauu JaHHbIX.

Tema 4.2. basosas crtpykrypa mnporpamm B ROS. Tomuky,
CepBUCHI, JeucTBUs, Macrep-y3eia. Gazebo. [Ipumepsl
POOOTOTEXHUUECKUX PelleHUH.

91




Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«METO,E[I::I HNCKYCCTBEHHOI'O MHTE/IJIEKTa»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

coJ

EPXKAHUE JUCIIAII/IMHBI

Pa3penbl

TeMbl

Pazgen 1. Metoabl
rpe/iCTaB/IeHus1 3HaHU

1.1 dopmMa’sibHbIe A3bIKU U (hOpMasibHble CUCTEMBbI

1.2 CucremMbl, OCHOBaHHbIE Ha IpaBUIax

1.3 CemaHTUUeCKHe CeTH Jjisl IpeJCTaB/IeHus] 3HaHUM

1.4 COBMeCTHOCTb COOBITHH

1.5  TlpexcraByiieHue 3HaHUH B cucTeMax hperiMoB

1.6 DyileMeHTHI e CKPUIITUBHOM JIOTUKU

Paspen 2. Metoabl
aBTOMATH3al[uKu PacCy>KAeHUM

2.1 ABTOMaTHU3aLys JeAYKTUBHBIX PACCYKAeHUM

2.2 TIOWCK [0Ka3aTesibCTBO TEOPEM METOZOM Pe30JTHOLHH

2.3  VnapayKTuBHBIE pacCyK[eHus

2.4  AprymeHTaLMOHHBIE PACCYKJEHHUS

2.5  PaccygeHus Ha OCHOBe IpeLieIeHTOB

Paznen 3. MeTtonbl
VHTeJJIEKTYa/IbHOTO
MJTaHWPOBAHUS

3.1 [TnaHMpoBaHWe B MPOCTPAHCTBE COCTOSIHUM

3.2 IToncK B MPOCTpPaHCTBe IJIaHOB

3.3  IlnaHupoBaHMe Kak 3ajjaua yJ0B/IeTBOPeHUs
OorpaHuYeHui

3.4 [1y1aHrpoBaHKe Ha OCHOBe IpeLieIeHTOB

Paznen 4. TIpuobpetenue
3HaHWM U MalIMHHOE 00yueHue

4.1  VICTOYHMKM 3HAHWUM J/1 UHTE//IeKTyaJbHbIX CUCTEM

4.2 [IpsiMble MeTO/bI IPHOOpETEHNsT 3HAHUH

4.3 ITprobpeTeHre 3HAHUH U3 IPUMEPOB

4.4  VIcKyccTBeHHbIe HEHDOHHBIE CETH U MX 00yuyeHue

Paspen 5. IIprobperenue
3HaHUM U aHa/IN3 TeKCTOB

5.1 KoMMyHHKaTHBHAas rpaMMaTHKa PYCCKOTO si3bIKa

5.2  PessiiiOHHO-CUTYAlIMOHHBINA aHA/IU3 TEKCTOB

5.3 YcraHoB/IeHMe 3HaUeHU CUHTAKCeM B 0e3r/iaroibHbIX
TIpe/IJIO’KeHUSIX

5.4 ‘YcTaHOB/IeHUe OTHOLIIeHUN Ha MHOXKeCTBe CUHTaKCeM
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
no HanpasyieHuio 02.03.01 Maremaruka U KOMINBIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«MeTo/IbI MalIMHHOTO 00yYeHus»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Paspen 1. Perpeccus

1.1  JluneliHas perpeccusi

1.2  HenuHeiliHasi perpeccust

Pa3gen 2. I'mybokoe obyueHue

2.1  Begenue B rybokoe obyueHHe

2.2  HeupoHHBIE C€TH NPSIMOTO pacnpoCTPaHeHUs

2.3  PekyppeHTHble HEMDOHHbIE CETH

2.4  CepTOuHbIe HEHPOHHBIE CETU

2.5  ABTOKOAMPOBIIMKH.

2.6  TpaHcdopmepsbl
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«HHTEIIJ'IEKTyaJ'IbeIE CHUCTEeMBbID»

O00bém gucHunIuebl, 3E/aK.4.

4/144

COJIEPKAHME IVICHUATUIVHBI

Pazgennl TeMpbl
Pazgen 1 Beejenue B | 1.1  T[lonsitue uHTtennekryanbHoi cuctemsl (VIC). Victopus
TEOPHIO0 VHTe/UIeKTyanbHbIX | pa3utus IC. ApxutekTypa, oCHOBHbIe rpobiembl VIC.
CUCTeM 1.2 Jloruka mnepBOro rmnopsigka Kak (opManbHasi Mofesb
pacCyKJeHuH.
1.3  KierouHble aBTOMAaThl, MOZE/JA JKU3HA U CMEpTH.
TbtopmuThl. ABTOMatThl Kaydhdmana.
Pazgen 2 Mopenu u| 21 Mogenu npejcTaBieHusi 3HaHUK. (CeMaHTHUYeCKUe
MeTO/bl VHTe/JIeKTya bHbIX | CeTH, Ha3HaueHWe, TIpuMepbl. @PpeliMbl, Ha3HauYeHUe,
CUCTEM TIpUMepBhI.

2.2 TlpoayKiMOHHasi CUCTeMa, CTPYKTypa U cxeMa paboThl.
OBpUCTUYECKHE aNTOPUTMbl (KPDUTEPUH TIOMCKA peLleHus).
[TpaBusna A5l pellieHusi UTPbl B BOCEMb.

2.3  DKcrepTHasg cCucTeMa, CTPYKTypa W Ha3HaueHue ee
Mozayieid. MeTo/ibl CpaBHEHUsI 3HaHUM KCIIePTOB.

24  Merog pesomormid. [JCM — meTo aBTOMaTHueCKOro
TIOPOKJ,€HUsI TUIIOTe3.

Pazgen 3 MeTtozbl
pacrio3HaBaHusi 00pa3oB

3.1 TIlocraHoBKa 3ajjau KiaccugpuKaluy (pacro3HaBaHus) U
KaacTepusaliid  00bekToB. MeToAbl  KjacTepusalud U
Kjaccu(UKalui, OCHOBHble BHJbI, 00/aCTh TIpUMEHeHusl,
OrpaHUYeHUsI U HeJJOCTATKU.

3.2  IlpocTpaHCTBO TMpU3HAKOB. Mepbl Onu30CTU U
paccrosiausi. Metpuku EBkuzia, Maxanano6uca, Kypasesa,
XemMmuHra. O6o061jeHHasi MeTpuKa EBknga - MaxanaHobuca
Y ee CBOMCTBaA.

Paspen 4 NckyccTBeHHBIE
HEWPOHHbIE CeTU

4.1 TlonsTue uCKyccTBeHHON HelpoHHOU cetu (MHC).
Ob6nacte mnpumenenuss WHC. Mogenb MCKyCCTBEHHOTO
HelipoHa. Bujipl akTHBalMOHHBIX QyHKIWHA. [Tpobmema XOR.
ITepuenTpox Po3enbnarra.

4.2  Crpykrypa MHC XemmuHra, Xondwuaga, KoxoHeHa.
Cetn mnpsiMoro pacnpocTpaHeHus. HacTpoiika 1o metoapy
00paTHOr0 pacipoCTPAHEeHHs OIHMOKH.

4.3  llpaktmMyeckue ripuMepbl  ucrnosnb3oBaHuss MHC
(pacrio3HaBanue sui T0 ¢ororpadusm, KaaccudUkalus
CTeTeHH TsDKeCTH 3a00/eBaHus).

Pasgen 5 UHrenekTyasbHble
CUCTEeMBI yIIpaB/leHusI

5.1 TloHATHe U apXUTeEKTypa WHTe/JIeKTya/lbHOM CUCTEMBI
yrnpaenenusi (MCY). UCY 06ecrnuioTHOTO JieTaTeabHOTO
ammapara (BITJTA). Crabunmm3anysi TPaeKTOPHOTO [BVDKEHUS
BIIJTIA.
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHUII/IMHBI

«I/IHTEJ'IJ'IEKTyaJ'IbeIe CHUCTEeMBbID»

O00bém gucHunIuebl, 3E/aK.4.

4/144

COJIEPKAHME IVICHUATUIVHBI

Pazgennl

Tembl

5.2  PemieHne 3a7auyM  JVMHAMWYECKOIO IUIAHUPOBAHUSA
aBwkenus BIIJIA 1o 3asaHHOMY MapLIPpYyTy Ha OCHOBe
npaBun. Pemienwe 3amaum  Bbibopa Mapmipyta BITTA
BEHIr'epCKMM MeTOJ0M. PenleHre 3a/iauvi KOMMUBOSIKEDA.

5.3 AHTaroHHCTHUeCKHe WIPhl Tpecsie/ioBaHUs-y0OeraHus,
cTparervyd  IOBeJileHUsI  WUIpoKoB.  PellleHve  3aziauu
rpec/e/loBaHus LIeJIu.
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«OCHOBBI TEOPHH MaCCOBOTO 0OCTY>KUBAHHUSI»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

3/108

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl Tembi
Paspen 1. [ToBropenue u Tema 1.1. Xapakrepuctuyeckue rpeoOpa3oBaHMUsL:
JOTIO/IHEeHYe pas3/ie/ioB TeOpUUr npeobpasoBanve  Jlarmaca, mpeobpa3oBanue  Jlamsaca-
BEpOSITHOCTEM. Crunrbeca.
Tema 1.2. BeposaTHOCTHbBIe pacrpefiejieHUsi CJIydalHbIX

BeJIMUMH: 3KCIIOHeHLMa/IbHOe pacIipe/ie/ieHye, pacripejesieHue
[IyaccoHa, pacripejiesieHvde JpJiaHra.

Pazpgen 2. DnemeHThI TEOpUMN
CJIy4alHbIX IIPOL[eCCOB.

Tema 2.1. MapKoBCKHe IPOLIeCChI: ONpefie/ieHre U OCHOBHBIE
XapaKTepUCTUKH, KOHCTPYKTHBHOe omnucaHue. [Iporecchl
poxzaenust U rubemu. [ToHsTHe M106aMBHOrO, JIOKANTbHOTO U
yacTyHOro O6asaHcoB. CricTeMa ypaBHEHUH paBHOBECHSI.

Pazgen 3. Onpenensitonye
rapaMeTpbl CUCTEM MacCOBOIO
00CTy>KUBaHUS.

Tema 3.1. CucreMa MaccoBOro oOCTy)XMBaHMS: CTPYKTYpa,
Harpy3ka, JucCLUIMHa obcmykuBaHus. CrydaiiHbIA TTOTOK.
PasnuuHble  pacripefiefieHusi  BpeMeHH  OOCTy)KMBaHUSI.
[TokasaTenu KayecTBa OOCTy>KMBAHUS: [JIMHA O4Yepely, BPeMsi
OKH/IaHWsI Hauasa OO0C/Ty)KWBaHUSs, UkClIo 3asBOK B CMO,
BpeMsi mpeObiBaHust 3asiBKU B CMO, BepoSTHOCTH TOTepU
3asBKH.

Tema 3.2. IlyaccoHoBckuy notok (I1I1).

Pazpen 4. [TpocTetine
MapkoBcKre MoziesIu.

Tema 4.1. Mogens KaHaja Tmepefadyn [aHHBIX: CUCTEMaA
M M 100, CrayyoHapHoe pacripefiesieHve ouepeu.
CraijoHapHOe pacripe/ie/ieHre BpeMeHH TpeObIBaHUs 3asiBKU
B CUCTEME.

Tema 4.2. TlepBasg Mogenb Opnadra: cucremMa M|M|v|0
CraloHapHoOe pacripejiejieHre ouepeiu.

Tema 4.3. Bropas mogens Opnadra: cuctema M|M|v|r
CrauuoHapHoe pacripefieieHue odepeau. CraijioHapHOe
pacnpe/iesieHrie BpeMeHH MpeObIBaHMsI 3asiBKH B CHCTEME.

Tema 4.4. Mogens Onrceta. CraljMoHapHOe pacrpeje/ieHue
ouepesu. CraumoHapHoe pacrpeiesieHue BpeMEeHU
ripeObIBaHUS 3asiBKU B CUCTEME.
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«MarmmHHoe o0yueHre B TeJIeKOMMYHHUKALUSX»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Pa3znen 1. Benenue. ba3oBbie

Tema 1.1. 3HAaKOMCTBO C aHa/IM30M JJaHHBIX U MalllMHHbIM

MeToAbl  Kaaccubukaimu M | oOyueHueM. Jloruueckre MeTo/ibl KaacCH(hUKaI|u
perpeccuy, wucrnoab3yeMmbie B | Tema 1.2. MeTpruueckre MeToAbI Knaccupukaiyy. JInHelHble
Te/IeKOMMYHHUKALUSIX. MeTOZbl KJaCCU(PUKALIU
Tema 1.3. MeToz, OIIOPHBIX BEKTOPOB U JIOTUCTUYECKas
perpeccusi. MeTpuKH KauecTBa K/aacCH(UKaLu
Tema 1.4. JIlunetinas perpeccus. [ToHWKeHre pa3MepHOCTH U
MeTO/, [VIABHBIX KOMIIOHEHT
Pazgen 2. Pacumpenue | Tema 2.1. Komro3uiyu airoputMoB
TpeJiCTaBlIeHnss O  MeTojax
MallUHHOTO obyuenusi, | Tema 2.2. HelipoHHbIe CeTH
WCTI0/Ib3YeMbIX B | Tema 2.3. Kiacrepusauusi ¥ BU3yaau3aLus
Te/IeKOMMYHHUKALUSIX.
Pasgen 3. Tlpuknagaeie mogenu | Tema 3.1. MarmHHOe 00yueHHe B TIPUK/IAHBIX 3a/auax

MAIlIMHHOTO 00yueHwUs,
UCII0/Tb3yeMble B
TeJIeKOMMYHHUKALIUSIX

Te/IeKOMMYHUKaL[UH
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCIUTLTHHBI

«Mogenu My/bTUCEPBUCHBIX CeTel C IPUOpUTeTaMU»

O0BéM aucHUILUIHHGI, 3E/aK.4.

4/144

COAEPXAHUE TNCHOUIIVINHBI

Pa3penbl Tembi
Pazgen 1 [TocTpoeHue 1.1 Cxema UCCIe0BaHUs CUCTEMbI MacCOBOI0
MoJieneld My/IbTHCePBUCHBIX obcnyxuBanus. [Ipumep cucrembl M | M | C | inf: BeiBOZ
ceTel C NPUOPUTETHBIM Mepexo/IHbIX BEepPOSITHOCTEH, CUCTEMBI ypaBHEHUH

JOCTYTIOM

KonmoropoBa-UerMeHa, — CTaljMOHAapHOTO  pacripefie/ieHusl.
[Tporecc pokaeHUs U THOeH

1.2 CucTeMbl MacCOBOTO OOCTY>XKMBAHUSI C AUCIUIUIHAMH
JUIsl  OMMCAHUS TIOTOKOBOTO OJHOQ/IPECHOTO, TOTOKOBOTO
MHOr0a/[pecHOro M sjgacTuuHoro Tpagpuka. Cucrema
MaccoBOrO OOCTY)KMBAaHHSI C TIPO3PAYHbIMU  3asiBKaMU:
3aBepllieHde CeCCHU M0 MepBOW U3 MpUILeAIIUX 3asiBOK U T10
rocsiefHer U3 00CyKUBAKOIUXCS 3asBOK. CHCTeMa MacCOBOTO
00C/y)KUBaHUsL C [JUCLIMTITMHOM pasfesieHusi TpoLjeccopa:
OJJHOCepBHCHas U By XCEPBUCHAs1 MOJIeJIH.

1.3  Cucremsl MacCOBOIO 00C/Ty>KUBaHUS co
crielManbHbIMUA JUCLMIVIMHAMU TIPUOPUTETHOTO J0CTyIa U
obcnyxuBaHus. CHCTeMbl MacCOBOTO  OOCHTy)XMBaHUSI  C
HeTeprie/JIMBbIMU  3asiBKaMH, opOuTamu, HeHa/e)KHbIMHU
npubopaMy — OTKa3bIBAIOIIUMHU T'PYMION U 0 OTAe/NbHOCTH.
I'pad m marpuija MHTEHCHUBHOCTeW I1epexofioB B OI04HOM-
Tpex/IuaroHalbHOM BHJle, aJroputM 00pabOTKW CiaydaiHBIX
COOBITHIA.

1.4  IlporpamMmHasi peaju3alysi aArOPUTMOB pacyera
CTaLjJMOHAapHOI 0 pacripesiesieHUs CUCTEM MacCcoBOro
obcnykuBaHUs. PacueT 10 peKyppeHTHBIM COOTHOILEHUSIM
CUCTEMbI ypaBHEHMM JIOKa/JbHOTO 0ajaHca, YWC/IeHHBIM
pellileHWeM  CUCTeMbl  ypaBHEHWW  paBHOBeCHs  [Ji/Isl
OZJHOMEPHOI'0 U MHOT'OMEPHOI'0 CIy4alHOro rnporiecca

Paznen 2 AHnanus
TIPUOPUTETHOTO JJOCTYyTIa B
MYJIETUCEPBUCHBIX CETSIX

2.1 AHamu3 goctyma K pecypcy 0OecrpoBOJHOM ceTH B
BUJIe PEeCypCHOM CHCTeMbI MAacCOBOTO  OOCTy>KMBaHUSI.
Crpykrtypa pecypca B 0eCrpOBOAHON CeTH, TIOHSATHE
3aTryxaHusi curHana, ¢opmyna [lleHHOHa, Mofeb 3aTyXaHUs
curHasna. Ilepeasg Mozens DpsaHra C 3aTyxaHWeM CHUrHasa:
YCJIOBHOE pacripefie/ieHle BepOSITHOCTel TipveMa 3asiBKH,
CTallMOHapHOe pacripejiesieHye

2.2 AHamm3 MOOWIBHOCTH TIO/b30BaTesiel GecripoBOJHOM
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCIUTLTHHBI

«Mogenu My/bTUCEPBUCHBIX CeTel C IPUOpUTeTaMU»

O0BéM aucHUILUIHHGI, 3E/aK.4.

4/144

COAEPXAHUE TNCHOUIIVINHBI

Pa3penbl

Tembl

CeTH B BH/e CeTH MaCCOBOIo O6CJ'Iy>KI/IBaHI/IH. BHMKHYTE[H CeTb
MaCCOBOTO 06C]1y}KI/IBaHI/I$I AJIA TTIOCTOAHHOI'O uciaa
T10JIb30Bareiei B core, OTKDbLITasd ceTb MaCCOBOI'o
06C]1y}KI/IBaHI/I$I AJId TIepeMeHHOro 4uvciid I10/Ib30BaTe/iell B
core

2.3  PexkyppeHTHble alropuTMbl pacyeTa IOKa3areseu
3 PeKTUBHOCTU TIPUOPUTETHOTO JOCTyTIa. Pacuer
CTal[MOHAPHOI'0 pacripefie/ieHUsi B CKa/lsIpHOM Y MaTpPUYHOM
Buge. Pacuer cpesHero umciia Iosb3oBaresiel C pepBaHHbIM
o0C/Ty)KUBaHUEM /Il CUCTeMbl C TIOTOKOBBIM TpauKoM WU
HeHaZleXKHbIM 1TpubopoM. PacueT cpesiHero BpeMeHH Tepesiaun
JlAaHHBIX T[I0/Ib30BaTe/NieM /JIi  CUCTEMbl C  3/1aCTUYHBIM
TpahrKOM ¥ HEeHaJIe)XHBIM TTPHO0pOM

2.4  IlporpaMMHas peanu3alus aJrOpuTMOB pacueTa
nokasaresnieli  3(QeKTUBHOCTU TPUOPUTETHOTO  JOCTYyIIa.
PacueT 110 peKyppeHTHbIM COOTHOIIIeHHUSIM
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«VHTeneKkTyapHble METOABI pa3/ie/leHNst CeTeBbIX PeCypPCOB»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

Paspen 1 PecypcHble cetu
MacCOBOTO 00C/TyKUBaHUS

Tembl
1.1 [TpyHLMIIBI TOCTPOEHHsT MaTeMaTU4yeCKuX Mozenen
CeTel MacCOBOro 0OCTYKUBAHUS
1.2 OTKpbITbIE 51 3aMKHYTbIe OJJHOPO/iHbIE

SKCIIOHEHIMa/IbHbIe CeTH

1.3 BreicTpofeiicTBe U [AJUTENHHOCTh OOCTYy)KMBaHUS B
y37ie CeTH, YCJIOBUS Ieperpy3oK, MHTEHCHUBHOCTH IIOTOKOB,
YacTOoTa MOCeIeHus 3asiBKOM Y3/10B CeTH

1.4  PaBHOBeCHOe pacripejieJieHHe UKc/ia 3asBOK B y3/1ax
1.5 PexyppeHTHbIE a/rOPUTMBI pacueTa XapaKTePUCTUK
ceTu

Paznen 2 Maremaruueckue |2.1 OOt TOAX0/1 K TOCTPOEHUIO Mo/ienei

MOZIe/T TeJIEKOMMYHHKAI[UOHHBIX
CUCTeM C pecypcaMu CJIOXKHOM

CTPYKTYPBI

Te/leKOMMYHUKALMOHHBIX CUCTEM CJI0)KHOW CTPYKTYpBbI B BHJe
pecypcHOM CHUCTeMbl MaccoBoro obcmyxuBanusi (S, A) ¢
pecypcaMM HeKOTOPOM CTPYKTypbl S ¥ anroputMom A ux
pacrpejiesieHusi MeXX/ly BXOASLMMU [IOTOKaMH 3as1BOK

2.2 Marematnyeckass Mojenb  Oydepuszauuu B

KOMMYTALMU MakeToB B Buje CMO

y3ne

2.3 OcHOBHBIE MapaMeTpbl MoOJeNU (PparMeHTa CHUCTeMbI
CITYTHUKOBOM CBSI3U

Pazgen 3 Yrpasienue
JIOCTYTIOM K pecypcCy AJist
MyJibTACEpBUCHBIX PCMO

3.1 Crparerun  [0CTyra:  OCHOBHbIE
CTtpaTerusi pe3epBUPOBaHUs KAaHAIOB

oripene/jieHusd.

3.2 OCHOBHBIe TUIbI KOOPANHATHO-BBIMYK/bIX CTPATeruit

3.3 OO0 onTUMM3aLMK CTPATerui JOCTyTIa
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«Maremarruueckue MOJe/Id B SKOHOMUKE»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

Pa3penbl

Pa3nen 1. BBeseHue B MeTO/IbI
9KOHOMHKO-MaTeMaTH4yeCKOTO

3/108
COJAEPXAHUE MTNCHUITVINHBI
TeMbl
Tema 1.1. O3HakoM/IeHHe C METO/|0/IOTHel MaTeMaTU4eCcKOro
MOZIe/IMPOBaHusA. JTanbl B Pa3BUTUM MaTeMaTU4eCKOro
MO/IeJTMPOBaHMUSI.

MOZJe/TMPOBaHMHs.

Tema 1.2. Mogens — AnroputM — IIporpamma. @opmanbHas
U coZleprKaTesibHasl KaacCU(pUKalyi Mofesen.

Paspen 2. DnemeHTapHbIe
MaTeMaTuyecKue Mofesu.

Tema 2.1. Co3pgaHue NOpPOCTeHIIMX MoOJe/eld Ha OCHOBe
(dyHJaMeHTa/IbHbIX 3aKOHOB MPUPO/bI.

Tema 2.2. MHcnonb3oBaHue BapUalMOHHBIX IIPUHLIUIIOB.
ITprMeHeHHe aHAJIOTUM TTPY TTOCTPOEHUU MOZeJIeN. .

Tema 2.3. VlepapxuuecKuii OAX0/, K NOTYUEHUI0 MOJEJIeN. .

Paszen 3. YHuBepcaibHOCTh
MareMaTUuueCKUX Mojenen.

Tema 3.1 HenuHeliHble MOMynsLMOHHbIE MOJeNd. AHAIOTUU
MeXay MeXaHHUuYeCKUMU, TepMOAUHaMUUe CKUMU U
9KOHOMUYECKUMU 00BEKTaMH

Paspgen 4. MopenvpoBaHue
9KOHOMHYECKUX CUCTEM.
Marematuueckoe

MO/Ie/TMPOBAHKEe COTIePHUYEeCTBA.

Tema 4.1 MogenupoBaHve pbIHOUHOrO crpoca. [loaxonasl K
MOZIe/IMPOBAHUI0  pbIHKa.  MakpoMmojens  paBHOBeCHUs
PBIHOYHOM S5KOHOMHKH.

Tema 4.2. OpraHu3anys pek/JaMHOW KamnaHuM. B3anmosauer
J\0JITOB NIPeJNPUSATHH.

Tema 4.3. B3aviMOOTHOLLIEHUS B CUCTEME «XULLIHUK—KePTBa».
Marsbie KoeGaHUs 1pu B3aUMOZeNCTBUU JIBYyX
OMO/IOTHYe CKUX TTOTYJISIAM.

Tema 4.4. ToHKa BOOpPY)KeHUU MeXAy [ABYMsI CTpaHaMH.
boeBble 1elicTBUS ABYX apMUU.

Tema 4.5. «XKecTKue» ¥ «MITKUe» MareMaTuueCcKue Mofienu

Paspen 5. Mogenu
5KOHOMUUECKOW JUHAMUKHU.
MogenvpoBaHue
MaKpO3KOHOMHYECKOTo pocCTa.

Tema 5.1. HenvHeliHble JUHaMUueCKUe MOJe/H U MPOLeCChI.

YpaBHeHue Mozenv 5KOHOMUYE CKOU JVHaMUKHU.
Makpomozenb 3KOHOMUYeCKOro pocCTa.
Tema 5.2. Metogpl UCCAefOBaHUSA — TepeXOHbIX U

YCTaHOBUBILMXCS JAUHAMHAUYECKHUX mpoLeccoB. Tema 5..3.
MeTo/p! KCC/IeJl0OBaHUs NEPUOANUECKHX MPOL[eCCOB.

Pa3nen 6. Marematuueckue
OCHOBBI UHHOBALIMOHHO-
LUK/TNYeCKON TEOpUU
SKOHOMUYECKOI'0 pa3sBUTHUSA
IITymnerepa — KongparseBa

Tema 6.1. MHHOBaLMOHHO-LIUK/TNYe CKas Teopus
9KOHOMHUECKOTO pa3BUTHS. JHAOTeHHbIe MOjeMd OOoJbIIMX
uukioB KoHgparbeBa. Mogens MeHblMKoBa — KilMMeHKO.
Mogenb [IyGoBCKOTO.

Tema 6.2. Marematuueckass MoJe/lb [IOJITOBPEMEHHOTO
MaKpPO3KOHOMHYECKOTO  POCTa, YUYMTBHIBAKOIAs  BUSHUE
L[UK/TMYeCKUX KoJlebaHu
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHHUII/IMHBI

«BBejieHre B ITPOrpaMMUPOBaHue /171t MOOM/IbHBIX
11aT(OpmM»

O0BéM AuCHMILUIAHGI, 3E/aK.4.

4/144

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl Tempbl
Pazpgen 1. OnepanonHas Tema 1.1. Vctopus co3pganust Apple iOS. Cesa3b iOS ¢ MacOS,
cuctema Apple iOS. NextStep. OcHoBHble Bepcun 10S, akTyasbHble Ha

OneparoHHast cuctema Google
Android

CErOfHAIIHUNM  JeHb. OTaMuust [Jjid  To/b30BaTefied |
pa3pabOTUHKOB.

Tewma 1.2. ApxurekTtypa iOS.

Tema 1.3. Uctopusi co3panusi Google Android. OcHoBHble
Bepcud Android, akTya/sibHble Ha CerOAHSIIIHWM [eHb.
Otnuyus 715 1Iob30Baresiel ¥ pa3paboTumrKOB.

Tema 1.4. Apxutektypa Android. Android SDK u NDK.

Pa3nen 2. HaTuBHBIE U
KpoccriiaT)opMeHHbIe
WHCTPYMEHTbI U TeXHOIOTUU
pa3pabOTKX MOOM/TEHBIX
TIPUIO)KEHUU

Tema 2.1. UHcTpyMeHTBI  pa3pabOTKM ¥ SI3BIKU
nporpammupoBanust A i0S: Apple iOS SDK, XCode,
Objective C, SWIFT.

Tema 2.2. WHctpymeHTbl pa3pabotku st Android: Android
Studio, Google Android SDK, Bepcuu API, Bepcuu Android.
Android NDK.

Tema 2.3. KpoccriiardhopmMeHHbIE UHCTPYMEHTBI pa3pabOTKU.
00630p. Flutter, PWA, Cordova, Visual Studio.

Pasgen 3. ApxurekTypa
MOOM/TbHBIX TPUJIOYKEHUH

Tema 3.1. O61jasi apxXuUTeKTypa MOOWIbHBIX TIPUIOKEHUM C
cepBepHou yacTtero. Bzaumopeiicteue. REST API.

Tema  3.2. MuKpocepBUCHasi  apXUTEKTypa. SOA.
PacripoctpaneHHbie TexHosoruu co3fanusi backend: PHP/Yii,
Java EE, Python/Flask u apyrue.

Tema 3.3. Ilpumepsl THUMOB MOOH/IBHBIX TPUIOKEHUN:
MOOUIbHOE TIPUJIO’KEHUE //1s1 UHTepHeT-MarasriHa; MoOM/IbHOe
NpUIO)KeHWe — JKypHasl; KapTtorpaduyeckue MOOWIbHBbIE
TIPUJIOYKEHUsI; UTPOBble MOOW/IbHBIE TPUJIOKEHMUSI.
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Jucuuniuzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka M KOMIIbIOTePHbIe HAYKHU»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoBaHHe JUCIUTLTHHBI

«AHa/IUTH4YeCKHe MEeTO/ibl MaTeMdTH4YeCKOro MoZie/IMpOBAHUA»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

COJAEPXAHUE MNCHIUITVINHBI

Pa3penbl

TeMbl

Pazgen 1. [Jlunamuyueckue
CUCTEMbI

1.1 ,[[I/IHaMI/IquKI/Ie CUCTEMBI 1 UX UHTEIrPaJibl, ITIOABU)XHBIE
W HerioJBM>KHEbIE 0CO0OBIe TOUKHU

1.2 YucieHHbIe nu dHa/IMTHYeCKHe MeTObI
HWHTErpupoBaHUA JUHAMWUYECKUX CUCTEM: CTelleHHbIe pAObl U
MEeTO/J, KOHEUHBIX paBHOCTef/i

1.3 JvHamuyueckue CHUCTEeMBI C KBa/IpaTUYHBIMU
VHTerpajaMu

Paspen 2. Mogenu
KJIAaCCUUeCKOI MeXaHUKHU

2.1  JluHelHas W HeIWHEMHasi MOJeIU MaTeMaThuyeCKOro
MasiTHUKa

2.2 DanunTtuyeckue QyHKIUU

2.3  [uHaMuuecKue CHUCTeMbl C KBaJIpaTUUHON IIpaBOM
yacTbro. ['mpockorn. Cucrema BosbTeppbl-JIoTKU

2.4 Cucrema Kanogxepo

2.5 3ajayua BYX TeJl

2.6  3apgaua MHorux Ten. Teopema bpyHca. YacTHble
perueHyst. CTOIKHOBeHHe TeJl

Paspen 3 YpaBHeHus
MaTemMaThueCcKor (hU3MKu

3.1 KpaeBble 3ajauu g ypaBHeHus Jlariaca B Kpyre.
Mertoz paszenieHust iepeMeHHbIX

3.2  CoOcTBeHHble U BBIHY)KJEHHbIe KOIe0aHUs KpPYIJIOH
MeMOpaHBI

3.3 dyHkumu beccesis

3.4 CrierjuanbHble (YHKLUW, CBSi3aHHble C JMHEWUHbIMHU
nvddepeH1MabHBIMUA YPaBHEHUSIMU 2-T0 TIOPsIJIKA

3.5 YpaBHenue [lIpeannrepa
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JuciuninHel (Mofy/M) U3ydarwTca B pamkax ocBoeHusi OII BO «MareMaTuka U KOMIIbIOTepPHbIe HAYKH»
1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HanMeHoOBaHHe JUCI{UTLTHHBI

«KomrmbroTepHOe MozieTMpoBaHue MepexoAHbIX MPOLIeCCOB B
(u3MKe ¥ SJKOHOMUKE»

00bém gucHunIvebl, 3E/aK.4.

4/144

COJIEPKAHME JIVICHATIIVHBI

Pazgennl

Tembl

Paszpen 1. [Ipsimble pasnokeHus
Y aCUMIITOTUYECKUE PS/bL.
Anrebpanueckre ypaBHeHUS U
aCUMIITOTUYECKUE METO/BbI.

Tema 1.1. Acumnroruyeckue OLIeHKU. ACUMIITOTAYECKOe
pasnokeHve 10 IlyaHkape. Pa3nuuHble acMMIITOTUYECKHE
LIKa/Ibl. DJIeMEeHTapHbIe NeUCTBUSI HaJi aCUMIITOTUKAMM.

Tema 1.2. [Tpocrelimme TIpUMepkI MOCTPOEHUs
ACUMIITOTHYECKUX (POpMy, /1Sl IBHO 33/JaHHBIX (PYHKLMI.

Tema 1.3. W TepalioHHbII MeTo[ TIOTyYeHust
ACUMITTOTHYE CKUX OLIEHOK. AcuMriToTHKa KOpHel
TPAHCLIeH/IeHTHBIX YPaBHEeHHUH.

Pa3zzen 2. TIpubnukeHHbIE
METO/IbI OIIeHKH MHTErpajioB

Tema 2.1. Metoz BBejeHHs IIPOMEXYTOUHOIO IlapaMmeTpa.
Mertop Jlannaca (pasnuuHble Cjiydad JOCTHXKeHHSI MaKCUMyMa
roKasaTesii ~ JKCIIOHEHThl:  Ha  TpaHUlle  WHTepBaja
WHTerpUpPOBaHUs Y BO BHYTPeHHeHN TOUKe).

Tema 2.2. Metop cranuoHapHOi asbl  (OTCYTCTBUE
CTallMOHApHBIX ToueK (haspl, HaAMuMe KOHEYHOro Yuc/a
CTaLMOHApHBIX TOUEK Ha UHTepBase).

Tema 2.3. Acumnrotuka (yHKIMM beccenss mpu 6Gosbmx
3HaUeHUsIX aprymeHra. MeTosi TiepeBasia. ACUMITOTHKA
GYHKOMHM DUpH TIpY OO/IBIIINX 3HAUEHHUSIX apryMeHTa.

Paznen 3. AcuMnToTuueckye
MeTO/IbI pellleHus
00OBIKHOBEHHBIX
nvddepeHIaTbHBIX
yPaBHEHHH.

Tema 3.1. [TIIpeobpa3zoBanusi JIMyBU/Is, TIOCTPOEHHE
(opmasbHOM aCUMIITOTHKU /11 (yHAaMeHTa/JbHOW CUCTEMBI
pellleHu CTaHJapTHOTO YpaBHEHWs. ACHMMIITOTHKA peLleHUM
yPaBHEHUM BTOPOro TOpsiiKA TpPH OOJBIIMX 3HAYeHUsX
napamerpa.

Tema 3.2. Kpaessie 3a7,auu LIS JIMHEUHBIX
nvddepeHIMaNbHBIX YPaBHEHUW BTOPOTO TMOPSiiKa M YCJIOBUS
WX pa3spellMMOCTH, afpyUOpHbIe OLIeHKW. 3ajaud Ha
coOCTBEHHbBIE 3HAUEHHUSI.

Tema 3.3. CunrynspHo Bo3MyllleHHble 3ajauu. [locTpoeHue
BHEIIIHETO Y BHYTPEHHero  pas/jokKeHWs,  (YHKLUU
MIOrPaHUYHOIO C/108 Y IIOCTPOeHHe BHYTPEHHero pas/oyKeHus,
obocHOBaHUe M0/TyYeHHOW aCUMIITOTHKHU.

Paznen 4. AcuMnToTuyeckre
METOZIbI PeIlIeHUs] CUCTEM
0OBIKHOBEHHBIX
nvddepeHLIMaIbHBIX
YPaBHEHHUH.

Tema 4.1. Cucrtembl U3 [ByX ypaBHeHUM, COJeprkaljue
Oonbiior mapamerp. CuHcTeMbl ypaBHeHUM, OnM3KUe K
JuyaroHajabHbIM. ITocTpoeHue npezie/IbHOrO pelleHus.

Tema 4.2. [TocTpoeHue hopMa/ibHON aCUMITTOTUKHU.

Tema 4.3. CyllecTBOBaHWE M €JUHCTBEHHOCTb peLlIeHUs.
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JucuuniuHbl (MOJy/IM) H3y4YaroTCs

B pamkax ocsoenus OIl BO «MaremaTuka U KOMIBIOTePHbIE HAYKH»

1o HanpasieHuro 02.03.01 Maremaruka U KOMIbIOTePHbIe HAYKH

HaumeHoBaHue AUCIHHUII/IMHBI

«KomribloTepHOe MoJie/TMpoBaHKe TlepexoHbIX MPOLeCCOB B
¢bu3MKe ¥ SKOHOMUKE»

O0BéM AuCHUILUIHHGI, 3E/aK.4.

4/144

coJ

EPXKAHUE JUCIIAII/IMHBI

Pa3penbl

TeMbl

OreHka perienyst. O60CHOBaHWE aCUMITTOTHKH.

Pazgen 5. Acumnirotnueckue
MeTO/Ibl pelleHus 3a7au

Tema 5.1. KpaeBole 3agaun i jAvddepeHLMaNbHBIX
ypaBHEHUM C YaCTHBIMU TIPOU3BOAHBIMH.

MaTeMaTUueCKoi (pU3HKU

Tema 5.2. ACUMINTOTHKA pellleHy! P HaTUUUH C
MaJIoro rnapaMmeTpa Npy CTapLIMX IPOU3BOJHBIX. Y T/I0BOU
TIOTPaHUYHBIN CJIOH.

Tema 5.3. Pa3znuuHble cjiyuyad COOTHOLLIEHUS MEXAY
rpaHULIE W XapaKTePUCTUKaMU TIpe/leJIbHOTO ypaBHEHUs
11IepBOro MOpsiJKa.

Pasgen 6. Metop, aByx

Tema 6.1. [TouTu niepronYeCcKUe ABUKEHUS.

MaciuTaboB.

Tema 6.2. TIpobnema ormucaHus TIpH OOJBIIMX BpeMeHax
(BO3HMKHOBEHHE BEKOBBIX C/IaraeMbiX).

Tema 6.3. dopmasibHOe IOCTPOEHUEe aCUMIITOTUKU MeTOZO0M
JIBYX MaciitaboB, 000CHOBaHHE IMOCTPOEHHOW aCUMITOTHKH.
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Jucuuninzel (MoAy/iM) u3y4daroTcsi B pamkax ocBoenus OIT BO «MaremaTHka U KOMIIbIOTePHbIe HAYKHU»
no HanpasyieHuio 02.03.01 Maremaruka U KOMINbIOTePHbIe HAYKH

PYKOBOJUTEJIb OII BO:
3aBesytomuii kadeapoii Teoprun
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