IMPOI'PAMMA
BCTYIIMTE/ILHOI0 IK3aMeHa 110 00pa30BaTe/IbHbIM IPOrPaMMaM BbICILIET0 00PA30BAHNS —
NPOrPaMMaM MOATOTOBKH HAYYHO-TIEATOT IMeCKHX KAIPOB B ACTIMPAHType
110 HANPABJIEHHUIO MOATroTOBKH - 09.06.01 UHpopmMaTUKa U BBIYHCIUTEIbHASA TEXHHKA
(ounas 1 3a049Hast popma oOyIeHus)

Hanpaenennocms (npoghuns): 05.13.18 Mamemamuuecxkoe modenuposanue, uucieHHbvlie MEMOObl U

KOMRJieKCcovl npozcpamm

Conepma}me BCTYNIUTEJIBHOI'0 3K3aME€Ha

Ne
wn Haumenoanue pazgena
JUCIIMITIINHBI Conepxanue
Paznen 1. CuMBO/IbHBIE M YMCJICHHBIE METOAbI PellleHUs MATeMaTHYeCKHUX 32124 B
TeXHMYeCKHUX HayKax
1. Tema 1. CuMmBonbHEIE MeTOABI  PerieHue 3a1au MaTpuvHO# anreOpel. Pernenue cucreM
pelieHus 3a1a4d TNHEHHOH JVHEHHBIX ypaBHEHUH. Pemenne 3a1a4 BEKTOPHOH anreOphl.
anreopsl [IpuMeHeHnEe B TEXHUYECKHX HAayKaxX
2. Tema 2. CumBonbHbIe MeTonbl  [lonsTre npousBoanoil. AuddepennupoBanue.
pelICHHMS 3a1a4 HNurerpupoBanue. YuciaeHHbIE METOIbI HAX0XKICHUS KOPHEH
MAaTEMATHYECKOIO aHaIN3a YpPaBHEHUI U CUCTEM ypaBHEHUI. HKEHEpHbIE TPUIIOKEHUS
METOJI0B MaTeMaTHYECKOT0 aHaINn3a
3. Tema 3. Iuddepennmansupie  Pemenne oObIKHOBEHHBIX qu(epeHInaTbHBIX ypaBHEHUH U HX
ypaBHEHHS cucreM. Pemenne nuddepeHnanbHbIX YpaBHEHHH C YACTHBIMHU
MIEPEMEHHBIMH PA3JIMYHOrO THIA. H)XKeHEpHbIE TPUITOKEHUS
nuddepeHInaTbHBIX ypaBHEHUH
Pa3nen 2. MaTemaTn4yeckoe MoJaeIHPOBaHUE
4. |Tema 4. [lonstue MaremaTuyeckoe MOJIETUPOBAHUE KaK METOJT ONTUCAHUS U
MaTeMaTHYeCKOl MOJeNn HCCIIEI0BAHMUS CIIOKHBIX CUCTEM (B (PH3HKE, IKOHOMHUKE,
yIpaBJIeHUH U APYTUX 00NACTSIX 3HAHUI)
5. Tema 5. OCHOBHBIE 3TAIIBI [IpenBaputenbHOE Uccaen0BaHUE TPOOIEMHOM 00IACTH.
MOZAETUPOBAHUS [TocTanoBKa 3a7jaun M ONpeesieHHue TUIIAa MOJIEIH.
ObocHoBaHKE KOPPEKTHOCTH Mozesi. OCHOBBI TEOPUH MTOI00US
U BepuHUKaMK MOAeIeH
6. Tema 6. [Ipumenenue OTansl BEIUUCIUTEIBHOTO 3KciepuMenTa. [loctpoenue
MAaTEMATUYECKUX MOZETIEH B MaTeMaTHYECKOU, AITOPUTMHUYECKON U TIPOrpaMMHON MOJENN
BBIUHCIMTEIbHBIX HCCIIEeyeMO CUCTEMBI. MaTeMaTHUeCKO€e 3aMbIKaHUE
3KCIEPUMEHTaX
7. Tema 7. KomnbrorepHble CeMHOTHYECKUH MOAXOJI: CUHTAKCHC, CEMAHTHKA U ITparMaTHKa
MOJIENN KaK ()OPMAIM30BaAHHOE  KOMIIBFOTEPHOM MOJIEIH. 3aMKHYTBIN LIMKJI PEIICHUS 3a/1a4 Ha
npejcrasneHue 8 JBM OBM: nocTpoeHue KOHIENTYIbHON, (hOpMaTH30BaHHOM,
TIPAKTHYECKHX TIPHEMOB 1 aNrOPUTMHUYECKOM, TPOrpaMMHON MOJENH, SKCIIEPUMEHTATbHbBIE
METOZ(0B IPUKIIaAHON ofacty  MCCIICJI0BAHNS, HHTEPIPETALS PE3YIbTATOR
Paznen 3. UncneHHble MeTOABI
8. Tema 8. Jluneiinas anreGpa Pemenue nuHeiHbIX anreOpandeckux ypaBHeHHi. [Ipsmblie u
WUTEPALNOHHBIE METO/IBI.
9. Tema 9. MuaTeprionsims, 3a/aya MHTEPIOJISAIUHN, HHTEPIOJISIUS TIOTHHOMAMHU

alrnpoKCuManusa




10.

Tema 10. YUucnenuoe
uHTerpupoBanue. YucieHHbIC
METOJIBI PEIICHUS

OpnHOIIaroBbIE M MHOTOIIATOBBIE METO/IBI PEILIEHUS
OOBIKHOBEHHBIX TU(QepeHInaTbHbIX yPaBHEHUH. SIBHBIE U
HESIBHBIC METOIbI PEIICHUS OOBIKHOBEHHBIX

0OBIKHOBEHHBIX I depeHInanbHbIX ypaBHEHUH. Y CTOMYMBOCTh METOI0B
nuddepeHLHaNTbHBIX peneHus 0OBIKHOBEHHBIX U QepeHInaIbHBIX YPaBHEHUH
YpaBHEHUI
11. | Tema 11. UncneHupiec MeToAsl YWCIEHHBIE METOBI PEIIEHISI SKCTPEMAIFHBIX 3a1a4. MeTo bl
pEILEHHs DKCTPEMAJIBHBIX 3a[au  HyJIEBOT0, IEPBOrO U BTOPOrO MOPAIKOB
12.  Tewma 12. 3agaun Pa3zHocTHBIE METOBI pellieHHs ypaBHEHUI MaTeMaTHUECKON
MaTeMaTHIeCKon (hU3UKH ¢u3uku. SIBHBIC U HESBHBIE CXEMBbI
13.  Tewma 13. [Takets! npukiagapix  [loHATHE 0 MakeTax MPUKIAAHBIX PO TPAMM H MPOTPaMMHBIX
POrpaMM B MAaTEMaTHKe cucTeMax, MPUMEHIEMbIX B MATEMaTHKE, BEIYMCIUTEIEHOM
9KCIEPUMEHTE, YUCIEHHOM U UMHTAILIMOHHOM MOJICJIMPOBAHNHU
Pa3znen 4. CtaTucTHYeCKHii aHAIU3 U 00padoTKA TaHHBIX
14.  Tema 14. Cnyuaiinbie CrnyyaiiHple BEIMYUHBI U UX XapakTepucTuku. CiaydaiiHble
BEJIMUYUHBI U UX BEJINYHMHBI C PABHOMEPHBIM, SKCIIOHEHIIMAILHBIM, HOPMAJIbHBIM,
XapaKTePHCTHKH OMHOMHUANBHBIM, TyaCCOHOBCKUM PACHPEACIECHUSIMH U UX
MIPUMEHEHHUS
15. | Tema 15. TIposepka Br10opouHblil METOA 1 IPOBEPKA CTATUCTUYECKUX THUIIOTE3.
CTaTUCTUYECKHUX THUIIOTE3 OrneHnBaHKE TApaMeTPOB paclpeieieH i (METOJbl MOMEHTOB,
MUHAMYMa XU-KBaJpaT, MAKCUMaJIbHOTO MPaBIONOJ00MS).
JIuHelHbIil 1 HETUHEHHBIA PErPECCUOHHBIN aHAIN3
16. Tema 16. Cnyuaiinbie MapkoBCKHE CITydaifHbIe MPOLECCHl C JUCKPETHBIM H
HPOIIECCHI HENpEePbIBHBIM BpeMeHeM. [lyaccoHOBCKUM cily4yaliHbINA MpoLecce
1 ero npuiokenns. CIy4aiiHbIA MPOIECC POXKACHUS U THOCIH.
Cucrema ypaBuenuit Konmoroposa. Pemenne mist ciydas
JMHEHHOT0 Mpolecca POXKACHUS U THOETH
Paszpen 5. MaremaTu4yeckue 0OCHOBbI MH()OPMATUKHU
17. | Tema 17. Jlornyeckue ocHOBbl  Anredpa MHOXecTB. Anredpa oTHomeHuid. bunapHsie
anreOpbl KOMIBIOTEPA OTHOLICHUS U UX CBOHCTBA. OTHOILIEHHUS 3KBUBAJICHTHOCTH,
OTHOIIeHUE TopsiaKa. ['padbl: BUABI, CIOCOOBI TIPEICTABICHHUS,
MapLIpyTHl B rpadax, onepanuu Haja rpadaMu, n3oMophuzm
rpa¢os. JlepeBbs 1 ux cBoiictBa. CeTr. XpoOMaTHUECKOE YUCIIO
rpaga. D1eMeHTHl TeoprH (GOPMaTIbHBIX CHCTEM: MOHSTHE
(hopManbHO# CHCTEMBI, HCUHCIICHUE, (HOPMATTbHBIIN BBIBOJ.
[TonHOTA, HEMPOTUBOPEUMBOCTD, PA3PELIMMOCTDH (POPMATBHOM
cucteMbl. Mcuncienue BbICKa3bIBAaHHN, HCUHCIICHUE MTPENKATOB
18. = Tema 18. Bynepa anre6pa Bynesa anrebpa. Jlornka npeinkaToB: CBOOOAHBIE U CBSI3aHHBIE
[IepEeMEHHbIE, 3KBUBAJICHTHBIE TpeoOpa30BaHMs U MpeIBapeHHas
HOpMasbHas popma. MHbopmanus u ee u3MepeHue. JHTPOIHSI.
MeTobl ONITUMAITBHOTO KOJAHPOBAHUS
19. Tewma 19. MamuHHas MarunHas apudMeTHKa: IpeacTaBicHue drcena B OBM,
apupmeTrka MOTPEIIHOCTH MAIIMHHBIX BEIYMCIICHUH, MAIIMHHBIE KOJIBI.
Teopust anropuTMOB: MOHITHE AJITOPUTMA, (POpMaIEHBIE
AITOPUTMHUYECKUE MOJIEITH, YHUBEPCATLHBIN allTOPUTM,
ITOPUTMHYECKAS Pa3PEIIUMOCTb, AITOPUTMHUYECKH
HepaspernmMble MpoOIeMbl, OCHOBHBIE KJIACCHI
AITOPUTMUYECKON CIOXKHOCTH, NOHATHE NP-Cl10°KHON
po6eMbl. NP-1101HEIE IIDOOIEMBI
Pa3znen 6. CucTeMHOe MporpaMMHoOe of0ecniedyeHue
U BBIYHMCJIUTEIbHbIE APXUTEKTYPHI
20.  Tema 20. O630p coBpemennbix  CpaBHUTENBbHBIH 0030p coBpeMeHHbIX OC U olepanoHHbIX

OTEPAMOHHBIX CUCTEM U
OTepaIMOHHBIX 000JIOUEK

obonouek. CereBbie OC 1 OCHOBHBIE IPOTOKOJIBI. BHYyTpeHHSIs
OpraHu3alys ONEePaHOHHBIX CUCTEM




21.

22.

Tema 21. YnpasneHue
pecypcami.

AOCTpakiys, SKCIOPT U YIIPABICHUE PECYPCAMH.
CuHXpOHM3AIUS TAPAJIICTIBHOIO YIPABICHHUS MIPOLIECCAMH.
TpaHCAATOPHI: TEKCUYECKUN U CUHTAKCUYECKUN aHaIN3,
pacmupezienieHue maMsTH, TeHepaIis Koja

Paznen 7. ApxuteKkTypHbIe 0co0eHHOCTH opranu3auuun IBM

Tema 22. ApXUTEKTYpHBIC
0COOCHHOCTH OpraHu3aluu
OBM pa3ianuHbIX KIaccoB

Pa3/IMYHBIX KJIaCCOB

CoBpeMeHHbIC BBIYHUCIHTENLHBIC apXUTEKTYpHI. [1apauienbHbie
cuctemsbl. [ToHsATHE 0 MHOTOMA-IIIMHHBIX U MHOTOITPOIIECCOPHBIX
BBIYHCIUTEIBHBIX CUCTEMax. MaTpuuHbie U acconratuBHbie BC.
Konseiiepurie 1 moTokoBsie BC

Pa3gen 8. BerunciaureabHbIe CeTH

23.

24,

Tema 23. Konnemmus BC

Tema 24. CeMelicTBa CETEBBIX
MPOTOKOJIOB

Paznen 9.

Konuenuus BC, nokanbneie u riaobaisasie BC. bazoas
ATAJIOH-MOJIEITh B3aNMOIEHCTBUS OTKPBITEIX cucteM (OSI).
KowmmnonenTsr u ctpykrypa JIBC. Tomomoruu JIBC (3Be3na,
KOJIBIIO, ITUHA) U UX CPABHUTEIILHBIC XapaKTEPUCTUKU

CewmeiicTBa ceTeBbIX IPOTOKOJIOB. CTaHIAPTHI CPEACTB CBA3H U
uHTepdericel. Moenb CBsI3H OTKPBITHIX cucTeM. JIokanbHbIe
cetu: Tononorus, Ethernet, Token Ring. [lepenaua na manexue
paccTostHuA. MeTobl ¢BA3H. [IpOTOKOIBI yIIpaBIeHU KaHAIaMU
naHHbIX. Internet: mpotokon TCP/IP, anpecanus, METO OKOH,
CTPYKTYpa 3aroJIOBKOB

Be3onmacHOCTE KOMIIBIOTEPHBIX CHCTEM

25.

26.

Tema 25. Opranuzanus
oe3omacHoctH ITK

Tema 26. be3onacHoCTh B
n100aJIbHBIX CETAX

Opranunzanus 6e3onacuoctu [1IK: peectp, penakTop CHCTEMHBIX
mpaBwII. 3ammTa oT BUpycoB. Opranu3zaius 0€301MacHOCTH B
JIBC, cxema kiaccuukanuy HHQOPMAIIMH, IITAT 110 3allUTe,
CHCTEMHasl NOJINTHKA 0€30IaCHOCTH

BbezonacHocTh B 1100aJIBHBIX CETSIX: CUCTEMBI IIM(POBAHMUS,
mmppoBaHKe CETEBBIX MPHUIIOKECHUH, pacipeie]icHUe KIItoYeH

27.

28.

29.

Tema 27. Metozpl XpaHeHUs,
OpraHu3aIys U J0CTYI K
JTAHHBIM

Tema 28. baswl manasix u CYB]]

Paznea 10. Ba3sl JaHHBIX

MeTo16I XpaHEHMSI, OPTAHU3ALNA U TOCTYH K JAHHBIM.
Konuenmust Tuma ganHbIX. AOCTpaKTHBIE THIIBI IAHHBIX.
OOBeKTHBIE TUMBI JaHHBIX. OCHOBHBIE CTPYKTYPHI IJaHHBIX.
Monenu JaHHBIX: HEPAPXUUECKAs, CETEBAs, PENIALIMOHHAS

IToustue 6a3bl ganubix 1 CYB/I. Ta0auikl, HHAEKCH, METOIbI
nepenaun ganubix, OLE. TTonsTHE 11e710CTHOCTH 0a3bl JaHHBIX,
OTpaHMYECHUH LIETOCTHOCTH, TPAaH3aKUUHU, OTKaTa. Opranuszanus
nocryra. DaiyioBble CHCTEMBI. APXUTEKTYpa KITUEHT/CEepBeD.
SI3p1k 6a3 manHbIX SQL

Paznen 11. MoaenupoBaHnue, TeXHOJIOTUM CO3AAHUS
NMPOrpaMMHOro odecrneyeHusi, MaKkeTbl NPUKJIATHBLIX MPOrpaMM

Tema 29. Ilpunoxenus
HEHUPOHHBIX CETEU

Heiiponnsie cetu. OCHOBHBIE JIEMEHTHI CTPYKTYPHI.
Anroputmsl o0yuenus. [IpunoskeHns HEHPOHHBIX CeTeH.
OCHOBHBIC IPUHITATIBI MPUKIIATHOTO CTPYKTYPHOTO CHCTEMHOTO
ananuza. DFD, STD, ERD-auarpammel, cioBapu JaHHBIX,
metomonorusi IDEF

30.

Tema 30. Texuonoruu
pa3paboTKu MPOrpaMMHOTO
obecneueHus

[IpuHIMIIBI TEXHOJOTHH Pa3pabOTKU MPOrPAMMHOTO
obecnieuenus. XKusnennsit nuki 110, mianupoBanue u
yrpaiieHHe pa3paboTKOi MPOrpaMMHBIX ITPOEKTOB, YIIPaBICHUE
KOJUIEKTHBAMH TIPOTPaMMFICTOB




31. | Tema 31. IMakets! npukiaagubix  [lakeTsl mpukIagHbIX mporpaMm. Mx knaccupukamnms.
HIpOrpaMM. CTpyKTypa makeTa, ero OCHOBHbIEC (PYHKIIMOHABHBIE OJIOKH.
[TakeTs! BIYMCINTENBHOTO Ha3HaUeHMsL. [lakeTsl muist
aBTOMAaTHU3UpOBaHHOTO npoekruposanus - CAD, CASE
Paznen 12. O0mue cBeleHHsI 0 MATEMATHYECKOM IMPOrPaMMHOM 00ecrie4eHuH
B TeXHUYECKHX HayKaX.
32.  Tema 32. TabnuuHbIii Tabmuunbiii nponeccop EXCEL. Hactpoiika HOBoii paboueit
mporeccop EXCEL kuuru. Co3aHue u 3anojaHeHue Tadbausl. Penakruposane u
dhopmaTtupoBanue guarpamm. CopTUPOBKA, GUILTPALINS
JaHHBIX. Pernienue 3agaun onTuMHU3aluu
33.  Tema 33. Cucrema Cucrema komrbroTepHo# anreopsl Derive. Tlonb3oBatenbekuit
KOMIBIOTEPHOH anreOpsr Derive  mHTepdetic. Penaktuposanue 1okymMeHTOB. I'paduueckue
BO3MOXHOCTH cUcTeMbl. [IporpamMmmupoBaHne Ha BXOAHOM SI3bIKE
34. Tewma 34. YHuBepcanpHas VYuusepcanbhas cucrema MathCAD. OcobenHocTu
cucrema MathCAD I10JIb30BaTENIbCKOr0 UHTEepdeiica. OCHOBHBIC TUITBI JAHHBIX.
Pa6ora c rpaduueckumu oobexkramu. CpenacTa
[IporpaMMupoBaHus. Perenue 3anaun onTUMU3auu
35.  Tewma 35. Cucrema Cucrema ananuTndeckux Boraucienuit Maple. I'paduaeckmii
AHAIINTUYECKUX BBIYMCICHUN M0JIb30BaTENIbCKUY UHTEpdeiic. OcHOBHBIE 00beKThI. PaboTa ¢
Maple rpadukoii B MHTEpaKTUBHOM pexume. [IporpammupoBanue Ha
si3bIKe. Pelienue 3agaun onTuMu3anun
36. | Tema 36. Cuctema Cucrema aBTOMaTH3alMM MaTEMATUYECKUX PACUETOB
aBTOMATU3aLUN MaL ab.Texuosorust paboThl B KOMaHIHOM OKHE. OCHOBHBIE
MaTeMaTHICCKUX PacueTOB THUIIbI JAHHBIX CUCTEMBI. KOMaHIlI)I BbICOKprOBHCBOfI Fpa(i)I/IKI/I.
MalLab DJeMeHThI IPOrpaMMUPOBaHHUS
37.  Tema 37. KommbroTepHas KommneroTephnas cucrema Mathematica. atepdeiic ciuctemsl.
cucrema Mathematica OcHoBHbIE 00BEKTHI. Bu3yanu3anust BEIMUCICHHA. DIeMEHTHI
IIPOrpaMMUPOBAHUSA

IlepeyeHb BONPOCOB K BCTYNUTEIbHOMY IK3aMEHY

1. Pemienue 3a1a4 ManH‘lHOﬁ anre6p1,1. OnepauHH, MNPOU3BOAUMBIC C MaTpUullaMU: CJIIOXKCHHC,

YMHO)KEHHE W JIeIEHHE MaTpHl] Ha CKaJsIp WM Ha BBIpAXEHUE; CIOKEHHWE W BBHIYUTAHUE MAaTpHII;
YMHOXEHHE MaTpull, oOpalieHne (MHBEPTUPOBAaHUE MaTPHULIbI).

2. Pemienne 3amau mMaTpuuHOd anreOpsl. Onepanuu, NpOU3BOJUMBIE C MAaTPULAMU: CIOKEHHE U
BbIUHMTAaHHE MaTPHUILl; YMHOXXEHHE MaTpull; oOpaTHas MaTpuUIa.

3.Pemienne 3amay  martpuuHoi  anreOpel. Omepanuu, NpPOM3BOAMMBIE C  MaTpULAMH:
TpaHCIOHMpOBaHHASI MATPULIA.

4. Pemienue 3a1au MaTpuyHOl anreOpsl. Onepannu, TpOU3BOJAUMbIE ¢ MATPUIIAMU: CHMMETPUYHAS
MaTpula, TpeyrojabHasi MaTpulia, CJIe[ MaTPULbl; MUHOP COOTBETCTBYIOIIUHN JIEMEHTY ONpPEICITUTENS;
anreOpanveckoe JOMOJIIHEHNE; PaHT MaTPULIBL.

5. Pemenne cucreMm nuHeHBIX ypaBHeHUH. CoBmecTHas CJIAY. Teopema Kponekepa-Kamenn.

6. Peenne cucrem nuneitnbix ypasuenuil. CoBmectnas CJIAY. @opmynsr Kpamepa.

7. Pemienne cucrem nuneitnbix ypaBHeHuid. CoBmectHas CJIAY. Merox I'aycca.

8. Pemienue 3amau BEeKTOpHOM anreOpbl. [eomeTpuyeckuii BekTop. Momyinb Bekropa. CkaispHOe
MIPOU3BEIICHNE BEKTOPOB. BekTopHOE Mpon3BerieHne BeKTOpoB. CMEIIaHHOE NMPOU3BEEHHE BEKTOPOB.
OproroHanbHble, KOJUIMHEAPHBIE, KOMITIAHAPHBIE BEKTOPBHI.

9. Pemienue 3a1a4 BeKTOpHOU anreOpul. [eomerprueckuii BeKTop. JIMHEHHO 3aBUCHMBbIE BEKTOPHL.
JluneitHOe (BEKTOPHOE MTPOCTPAHCTBO).

10. Pemienne 3amay BekTOpHOM anreOpel. l[eomerpuueckuii Bektop. basuc nmueiHOrO
MPOCTPAHCTBA.

11. CumBoOJIbHBIE METONBI PELICHUs 3aJad MaTeMaThdyeckoro aHanmsa. Juddepenumponanue.
OcnoBHas 3aga4a auddepenuuposanus. OnpenesneHne NpoOU3BOIHON (YHKIHH.

12. CumBOJIbHBIE METOIBI PEIIeHUs 3a7ad MaTemarudeckoro anamuza. Juddepenippopanue.



T'eomerprueckuii u GU3NIECKUNA CMBICIT TTPOU3BOTHOM.

13. CumMBoONIbHBIE METONBI PEHICHUS 3aJad MaTeMaThdyeckoro aHanmsa. Juddepenumponanue.
Tabnuia TpON3BOIHBIX AIEMEHTAPHBIX (PYHKIIAH.

14. CumMBoNbHBIE METONBI PEHICHUS 3aJad MaTeMarhdyeckoro ananmsa. Juddepenumponanue.
HccnenoBanue rpagukoB QyHKLIUI ¢ TOMOIIBIO IPOU3BOIHBIX.

15. CuMBOIBHBIE METOMBI PEIICHHWS 3amad MaTeMaTHYecKoro aHaiam3a. VHTerpupoBaHue.
Onpenenenue nepoodpasHoii GyHKImK. Ta0bIuIa HHTErPaIOB MIEMEHTAPHBIX (PYHKITHIA.

16. CuMBoONIbHBIE METOABI pEIICHUS 3aJad MaTeMaTHYecKoro aHajiu3a. VHTerpupoBaHue.
Heonpenenennsrit maTerpan. Tabmuia HHTErpaioB 3eMEHTAPHBIX (PYHKITHIA.

17. CuMBoNbHBIE METOABI pEIICHWs 3aJad MaTeMaTHYecKOro asaims3a. VHTerpupoBaHue.
OmnpeneneHHblii UHTErpai. leoMeTpuueckuil CMBICH OMpeleNieHHOro uHTerpana. l[lpunoxenus B
TEXHHYECKUX HayKax.

18. YuncneHnHble METONBI MHTEIPUPOBaHUsL. MeToA NPSMOYTOJILHUKOB, METO] TPATICIHH.

19. Yucnennsie MeToasl HHTErpupoBaHust. Meton CUMIICOHA.

20. YuncneHHble METOIBI pelICHUs YpaBHEHU. MeTon fesieHus oTpeska nornoiaM. Metos HeloToHa.

21. OyHKIMU HECKOJIBKUX TIepeMeHHbBIX. YacTHbIe mpou3BoaHble. [TonHbiii auddeperimar.

22. OyHKIMU HECKOJIBKUX MEepeMEeHHbIX. YacTHble MpOou3BOAHBIE. HeoOXomumele YCIOBHS
CYIIECTBOBAaHUS 3KCTpeMyMa (DYHKLUMH ABYX MEPEMEHHBIX. J[0OCTaTOUHBIE YCIOBHUS CYIIECTBOBAHHS
IKCTpeMyMa QYHKIIUH JBYX TEPEMEHHBIX.

23. Pemenue muddepeHnnansHbiX ypaBHeHHH 1 ux cucteM. Onpenenenue quddepeHnuanrsHoro
ypaBHenusi. O0bikHOBeHHBIE 1Y U 1Y c wactHeiMu mpowsBomHbMH. [lopsimox /1Y. Pemenne [1V.
Oo6mee pemenne /Y. YactHoe pemenue V.

24. Pemenne auddepeHIManbHBIX ypaBHeHWE M ux cucteM. Onpexenchue audQepeHIHaIbHOr0
ypasuenust. O6bikHOBeHHBIE 1Y 11 1Y ¢ yacTHBIME por3BogHBIMEL [ [pumepst /Y B TEXHIYECKHX HayKax.

25. Yucnennoe peurenue nuddepennuanbHpx ypaBaeHuin. Meton Ditnepa. Meton Komrm.

26. YuncnenHoe perrenne qudQepeHIManbHbIX YpaBHEHHI TiepBoro nopsiaka. Meton Diinepa. Merton
Komm. YncnenHoe pemenne muddepeHImansHbIx ypaBHeHnid. Metoxn Pyrare-KyTra geTBeproro nopsizka.

27. UnucieHHoe pelieHWE NPUBEICHHOW cUCTeMbl u(depeHIranbHbpIX ypaBHEHUH TIEpBOTO
HOPSIIIKA.

28. Pemenne KOMOMHATOPHBIX U BEPOSTHOCTHBIX 3aaa4. Pa3mernenus. [lepectanoBku. Coueranusl.
OcHOBHBIE KOMOMHATOPHBIE (POPMYITHI.

29. Pemienne KOMOWHATOPHBIX M BeposSTHOCTHBIX 3afad. Mcobrranms. CoObitwe. CoBMECTHMBIE,
HECOBMECTUMBbIE, IIPOTUBOIIONIOXKHBIE, TOCTOBEPHBIE, HEBO3MOXKHBIE, PABHOBO3MOXKHBIE, CITy4aliHbIE COOBITHSL.

30. Pemenne KOMOMHATOPHBIX M BEPOSITHOCTHBIX 3a1ad. CymMMa, MPOM3BECHHE, TIOHAS IpyIna
COOBITHH. DJIeMEHTapHBIE, OJIArONPHUATCTBYIOIINE COOBITHSL.

31. Pemienne KOMOMHATOpHBIX M  BEPOSTHOCTHBIX 3amad. Kiaccuueckoe —omnpezneneHue
BepoATHOCTU. DOopMyria MOIHON BEPOITHOCTH.

32. Pemienne KOMOMHATOpHBIX M BEPOSTHOCTHBIX 3ajmad. Kiaccuueckoe —omnpezneneHue
BepoaTtHocTu. Dopmyna baiieca.

33. Pemenne KOMOMHATOPHBIX W BEPOSTHOCTHBIX 3ajmad. Kiaccudeckoe —ompezaescHue
BeposTHocTu. Popmyna bepuymnu.

34. MaremMarrdyecKkoe MOIENMPOBAHNE KaK METOJ ONMCAHUS U MCCIECAOBaHMS CIOKHBIX CUCTEM (B
(bu3mNKe, SIKOHOMHKE, YIIPABICHHN M JPYTHX 00JACTIX 3HAHUN ).

35. OcHOBHBIE ATAITBl MOACTUPOBAHHUSL.

36. IlpumeHeHre MaTeMaTHYECKNX MOJIENEH B BEIYMCIUTEIbHBIX 3KCIIEPUMEHTaX.

37. KoMmbploTepHbIE MOICNIM Kak (OpMaM30BaHHOE TMpeiacTaBieHne B OBM mpakTuueckux
NPUEMOB M METOJIOB IIPUKJIAIHON 00JIacTy.

38. AnreOpa MHOXecTB. AJsreOpa OTHOIIGHWH. bBHHapHbIE OTHOLIEHHWS M HMX CBOMCTBA.
OTHOIIeHNS SKBUBAJIEHTHOCTH, OTHOIIIEHUE TTOPSIIKA.

39. I'padpr: BUIBL, cHOCOOBI MpEACTaBICHUs, MaplIpyThl B Tpadax, omepanuuud Hajx rpadamu,
n3zoMopdu3m rpados. JlepeBbs 1 UX CBOHCTBA.

40. DnemeHThl TeopuH (OpMANLHBIX CHUCTEM: TMOHATHE (OPMaLHOH CHCTEMBI, HCYUCIICHHE,
¢dopmanbHblii  BbIBOA. [lodHOTA, HENMPOTHBOPEUHMBOCTH, PAa3PEIIMMOCTH (OPMATIBHOM CHCTEMBI.
Wcuucnenue BrICKa3bIBaHUM, HICUUCICHUE NIPEIUKATOB



41. bynesa anre6pa. Jlornka mpeankaToB: CBOOOIHBIC M CBSI3aHHBIC IIEPEMEHHBIC, YKBUBAJICHTHEIE
npeoOpa3oBaHus U IPpeABapeHHas HOpMaibHas Gpopma.

42. Uudopmarus u ee u3MEpeHUe. DHTPOIHA. MeTobl ONITUMAILHOTO KOAMPOBAHHS.

43. MammunHas apudmMeTHka: TpeacTaBieHHe uucenl B OBM, mOTrpemHOCTH MAalldHHBIX
BBIYUCIICHUH, MAIIMHHBIE KOABI.

44, Teopust anTOPUTMOB: TIOHATHE aJTrOpUTMa, (OpPMANBHBIE AITOPUTMHYECKAC MOICTH,
YHUBEpCAJIbHBIA aJIrOpUTM, AaJITOPUTMUYECKas pPa3pelIMMOCTh, AJITOPUTMUYECKH HEpa3peIInMble
npobneMbl. OCHOBHBIE KIIACCHI AITOPUTMUYECKON CIOKHOCTH, oHsiTHEe NP-ciioxxHol nmpobnemsbl, NP-
TTOJTHBIE TIPOOJIEMBI.

45. OCcHOBHBIE KIJIaCChl aJTOPUTMHUYECKOH CIOKHOCTH, MoHATHE NP-crmoxHoi mpobiemsr, NP-
TIOJTHBIE TPOOIEMBI.

46. CpaBHuTenbHbIH 0030p coBpeMeHHbix OC u omepanuoHHbix o0omouek. CereBoie OC u
OCHOBHBI€ ITPOTOKOJIBI. BHYTpEeHHSIsI OpraHu3aliysl ONepaliOHHBIX CUCTEM.

47. AbcTpakims, OSKCIOPT M ympaeieHue pecypcamd. CHHXpOHHM3aUus MapajuieIbHOTO
yIpaBieHHs IpoleccaMu. TpaHCAATOPHL: JEKCHUYECKHH M CHHTAKCHMYECKHI aHaIW3, pacHpeacieHue
MaMsTH, TeHepalus Koja.

48. CoBpeMEHHBIC BBIYHCIUTENbHBIE apXUTEKTyphbl. [lapamnenbHbie cuctembl. lloHsATHE O
MHOTOMAIIMHHBIX ¥ MHOTOIIPOLIECCOPHBIX BEIYUCIUTENBHBIX CUCTEMaX. MaTpUUHbIE M aCCOLIMATUBHbIC
BC. Kounseliepusie u norokoBsie BC.

49, Kounnemuuss BC, mokaneaeie n rmodansHeie BC. basoBas 3TamoH-MOOENb B3aMMOACHCTBHUS
otkphIThIX cucteM (OSI). Kommonents! u ctpykrypa JIBC. Tononoruu JIBC (3Be31a, KomnbIlo, MIHHA) U
UX CpaBHUTEJIbHBIE XapaKTEPUCTUKU

50. CemeiicTBa ceTeBBIX MPOTOKONOB. CTaHAAPTHI CPEACTB CBS3M W MHTEpdelickl. Moaens CBsI3U
OTKpHITEIX cucTteM. JlokampHble cetu: Tomonorus, Ethernet, Token Ring. Ilepemawa Ha namexue
paccrosiaust. Metoasl cBsizu. [IpoTOKOIBI yrpaBieHUs KaHanaMu JaHHbIX. Internet: mpotokon TCP/IP,
ajZipecanys, MeToJ] OKOH, CTPYKTypa 3arOJIOBKOB.

51. Opranuzamus 6e3omacHoctu [IK: peecTp, penakrop cHCTEMHBIX TpaBUJl. 3allUTa OT BUPYCOB.
Opranuzaius  OezonacHoctd B JIBC, cxema kiaccudukanum WHPOpPMALKHK, MITAT IO 3allUTe,
CHCTEMHas MONUTHKa Oe30acHOCTH.

52. be3omacHOCTE B TIOOANBHBIX CETSAX: CHUCTeMBbl IMHA(pPOBaHWSA, IMH(YPOBAHUE CETEBBIX
MIPWIOKEHUH, pacpeeNICHAE KIIIOYEH.

53. Meronpl XpaHeHMs, OpraHW3alusi W JOCTYH K JAaHHbIM. KoHuenuus Tuna AaHHBIX.
AOcTpakTHble THUIBI JaHHBIX. OObeKTHbIE THUIBI JaHHBIX. OCHOBHBIE CTPYKTYpbl AaHHBIX. Monenu
JAHHBIX: HepapXUUecKasi, CeTeBas, pesIMOHHAs.

54. Tlonsitue 6a3pl manHbix w1 CYBJl. Tabmuiel, mHAEKCH, MeTOMbI Tiepenadn aaHHbX, OLE.
ITonsiTHe LenocTHOCTH 6a3bl JaHHBIX, OTPAHUYEHUN LEJIOCTHOCTH, TPaH3aKLUUH, oTKaTta. Oprann3anus
nocryna. QaiyoBeie CHCTEMBI. ApXUTEKTypa KIHeHT/cepBep. SA3bik 6a3 nanabix SQL.

55. Heliponnsle cetn. OCHOBHBIE 3JIEMEHTHI CTPYKTYpPbL. AJTOpuTMbI 0oOydeHus. llpmioxenus
HEHpOoHHBIX ceTell. OCHOBHBIE NMPHHLMUIBI MPUKIATHOTO CTPYKTYPHOIO CHCTEMHOro aHamusa. DFD,
STD, ERD-auarpammel, ciioBapu gaHHbIX, Metonosiorus IDEF.

56. IlpyHIMOBI TEXHONOTHUM pPa3pabOTKH mporpaMMHOro obecnedenus. Kusnennsiii nukn I10O,
IUVIAHUPOBAHUE W YIpPaBICHHE pPa3padOTKOM NPOrpaMMHBIX MPOEKTOB, YNPAaBJICHHE KOJUIEKTUBAMU
MPOrPaMMHCTOB.

57. IlakeTsl mpUKIagHBIX mporpaMM. Mx kiaccudukamus. CTpyKTypa MakeTa, €ro OCHOBHBIE
¢byHKIMOHANBHBIE O0KH. [lakeThl BBIYMCINTENFHOTO Ha3HaueHHs. [1akeTsl U1 aBTOMaTH3UPOBAaHHOTO
npoektupoBanus - CAD, CASE.

58. Tabmauunsiii npoueccop EXCEL. Hacrpoiika HOBo#i paboueii kauru. Co3nanue 1 3arnojHeHue
Tabmuubl. PenaktupoBanue u QopmarupoBanue nuarpamMMm. COpTHUpPOBKA, (GMIBTpanys JaHHBIX.
Pemenwne 3amaum ONTUMH3AINH.

59. Cucrema xommbrotepHoit anreOpsl Derive. Ionp3oBarenbckuit unTepdeiic. Penakruposanue
JOKyMeHTOB. [ padnueckne BO3MOKHOCTH cucTeMbl. [IporpaMMupoBaHne Ha BXOZHOM SI3BIKE.

60. Yuusepcampuas cucrema MathCAD. OcobeHHOCTH MOIB30BATENBCKOTO HHTEpQeEiica.
OcHoBHBIE TUNBI JaHHBIX. Paborta ¢ rpaduyeckumu oObexTamu. CpencTBa HpOrpaMMHUPOBAHUSL.
Pemienue 3agaun onTUMUA3ALIH.



61. Cucrema ananmuTHuecKkux Berumciaenuii Maple. I'padumueckuii moms30BaTeNbCKHIT HHTEPOEC.
OcHoBHBIE 00BeKTHI. Pabora ¢ rpadukoil B MHTEpakTUBHOM pekume. [IporpamMmmupoBaHie Ha sI3bIKE.
Pemenne 3agaun onTUMH3any.

62. Cucrema aBTOMATH3allMM MaTeMaTtuueckux pacueroB MathLab.Texnonorust paGotsl B
KOMaHgHOM oOKHe. OCHOBHBIE THIBI JaHHBIX CHUCTEMBbl. KOMaHIBI BBICOKOYpPOBHEBOW TpaduKH.
DIeMeHTHI MPOrpaMMUPOBAHHS.

63. Kommbroreprast cucrema Mathematica. HWutepdeiic cucrembl. OCHOBHbIE  OOBEKTHI.
Busyanuzauus BeIYHCICHUN. DJI€MEHTHI IPOrpPaMMUPOBAHUS.

64. Nndpopmaruzanus obmectBa. Mudopmanmonnoe odmiectso. WHpopMaIMoHHas KylbTypa.
[IpaBoBast oxpaHa IpOrpaMM U JaHHBIX.

65. Uctopus uHPOpPMATUKU M BBIYUCIUTEIbHON TeXHUKH. OCHOBHBIE HCTOPUYECKHE AATHI II0
MHQOPMATHKE U BEIYUCIUTENbHOU TeXHUKE (COOBITHS, aBTOPHI, CTPAHbI, JaTHI).
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[MonHOTEKCTOBBIE Oa3bI JAHHBIX U PECYPCHI, JOCTYI K KOTOPBIM 00ECIICUeH B HAYYHOH OMOIHOTEKE
Yysl'Y:

1. WM3pmanus YyBamickoro rocyZapcTBEHHOTO YHUBEPCHUTETA.

2. Tlonnorexcroras BJ] nuccepranuii PI'B.

3. Hayunas snexrponnas oubnuorexka PODU (e-Library).

"IIOJIIPE/ - CripaBouHuKH'".
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