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Pabouas mporpamMma qucUMIUIMHBI «Bbiciiasi MareMaTHKa» Ui 0OydYaroOIIMXCS IO
HanpasyieHuto noarotosku u 20.03.01 Texunocdepnas 6ezonacHocts (IIpodub: Texnochephas
0€3011aCHOCTb), COCTaBJICHAa Ha OCHOBaHNH DelepaibHOTO roCcyJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa BBHICIIEro oOpa3zoBaHMs — OakamaBpuar o HampasieHuio mnojarotoBku 20.03.01
Texnocgepnass 6e30MaCHOCTb, YTBEPXKIEHHOTO MPUKa30M MUHHUCTEPCTBA HAYKH W BBICHIETO
obpazoBanusi Poccuiickoit @enepanuu ot 25 mas 2020 r. N 680 (¢ u3m. u gom.),llopsaka
OpraHu3alliii ¥ OCYIIECTBJICHUS 00pa30BaTENbHON MEATEIBHOCTH 10 00pa3oBaTEIbHBIM
IporpamMmam BBICIIIETO 00pa30BaHMs — IPOTrpaMMaM OakajiaBpuaTa, MporpaMMaM CIeIHaIuTeTa,
nporpaMmaM MarucTpaTrypbl, YTBEPXJIEHHOTO NpUKa3oM MUHHCTEpPCTBA HAYKH U BBICIIETO
obpazoBanusi Poccuiickoit @enepanm ot 06 ampenst 2021 1. Ne 245 (¢ wu3sM. u Jion.), B
COOTBETCTBUU C YU€OHBIM IUIAHOM, YTBEpKAeHHBIM YueHbIM coBeToM PI'BOY BO «lonl 'Y» misa
Habopa 2025 roxa.

Pa3pabotuuk:

JOTIEHT Kadeapsl

MaTeMaTH4eCKON PU3UKU B.N. KonecHuk
KaH[. pU3.-MaT. HayK

Pabouas mporpamma o1o0peHa Ha 3acefaHuU Kadeapbl MaTeMaTHUYeCKON (GU3UKH
[TpoTtoxos ot 10.04.2025 1. Nell.

3aBenyromuit kadenpoit B.. Konecauk
COI''TACOBAHO:

N.o0. nexana pu3MKO-TEXHHUECKOTO (haKyIbTeTa C.A. ®omenko
16.04.2025 1.

Y4eOHOo-MeToqu4ecKass KOMUCCHS (PU3HKO-TEXHUUYECKOTO (paKyibTeTa.
[TpoTokois oT 16.04.2025 1. Ne 4,
[Ipencenarens B. H. Koteunxko

PykoBomutens  OCHOBHOW  oOpa3oBaTeIbHOM
MpOrpaMMBbl, KaH[. (u3.-MaT. HayK, JIOII. I1.B. Acnanos
10.04.2025 1.



3
1. MECTO JUCHUIUIMHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMBI

1.1. TpeOGoBaHus K IMpeaBapUTEILHON MOATOTOBKE 00yYarOmMXCs, MPEAIIECTBYIOMINE
U COIYTCTBYIOILIUE AUCHUIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YYEHHUE JAHHOM:

JUCLMIUIMHBI TporpaMMbl OakanaBpuara: 11IkonbHbI Kypc — MaTeMaTuk, MexaHuka.

1.2.  JlucummiuHbl, KypcoBble paOOTHl M MPAKTHKH, Ui KOTOPBIX OCBOCHHE JAaHHOU
JUCLMILIMHBI HEOOXO0IMMO KaK IPEIIECTBYIOIIEE:

Huctunnunel: Ousnka, DIEKTPOTEXHUKA U 3JIeKTpoHUKa, OOIIas Teopuss U3MEpeHUuH,
[IpuknagHas METpOJIOTHSL.

2. OIMMCAHUME ANCHUITJIMHBI

2.1.00mas XxapakTepuCTHKA

HanmeHnoBaHme mokasarest 3HavYeHne IOKa3aTest
Haspanue 00pazoBaTeIbHON TPOTrpamMMBbl 20.03.01 TexnochepHnas 6e301MacHOCTD
(ITpoduis: TexnochepHas 6€30MACHOCTD)
Iudp 1 Ha3BaHUE B COOTBETCTBUHU C b1.5.M5 Beiciiast mareMaTuka
y4€OHBIM TIJIAHOM
YacTs 00pa3oBaTenbHOM TPOTPaMMBbI bazoBas yacTtp
KonnyecTBo 3a4eTHBIX €AUHULL / BCErO YacOB 18 /648

B cnaywae mpenpsBieHHsT OT OOYdYalomIerocs WM €ro  poauTens (3aKOHHOTO
MIPE/ICTaBUTEINSI) 3asBJIEHUS Ha OOydeHHe IO aJanTHUPOBaHHOW 0Opa30BaTENbHOW IMporpaMme
BBICIIETO 00pa30BaHUS, MOAKPEIJICHHOTO 3aKJIIOUYEHHUEM IICHXOJIOT0-MeINKO-TIearornyeckon
komuccuu (I[IMIIK) mnm menuko-conuansHo# 3xcnepTu3bl (MCD) ¢ pekoMeHIaIusIMu CO3aHus
WHIUBHAYyAIbHOW TporpamMmbl peabwnutarmu u  adowmrtanuu (MIIPA), nannas pabGouas
MporpaMMa MOKET OBbITh aJallTUPOBAHA C YYETOM HHIMBUAYAJIbHBIX OCOOEHHOCTEH 3/I0POBBS
o0ydJaromerocs.

2.2 .Pacripenenienre yacoB 1o ¢hopMam H nepruoaam 00ydeHus

OO0I111e€ KOJIMYECTBO YaCOB
@ o = CcaMoCTOSI-
opMa 21 3 i i i o
oGydeHns > | £ | sexun nabopa- | IpaKkTH TEJILHOMN BCEro dopma
51 OHHBIX | TOPHBIX | YeCKHX | pabOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 1 1 34 - 51 125 210 9K3aMeH
Ounas 1 34 - 34 125 193 9K3aMeH
Ounas 2 51 - 68 126 245 9K3aMeH
OuHasn, Bcero 119 - 153 376 648
3aouHas 1 1 6 - 10 198 214 9K3aMeH
3aouHas 1 2 6 - 6 198 210 9K3aMeH
3aoyHas 2 3 12 - 14 198 224 9K3aMeH
3aounas, 24 - 30 594 648
BCEro

3. LEJU AUCLATUIMHBI

MaremMaTHKa — 3TO TOYHas a6CTpaKTHa$I HayKa, u3yvaroniasa KOJNICCTBCHHBIC OTHOIICHUA
" MMPOCTPAHCTBCHHBIC (I)OpMBI. OCHOBHBIM METOJOM MATEMATHYCCKOT'O MCCIICAOBAHUA ABJIACTCA
JIOTUYCCKOC PpacCCyXJICHUC, a PC3YyJIbTAThL HCCIIEIOBaHUMN (I)OpMYJ]I/IpyIOTCH KaK TOYHBIC
JJOTHYCCKHUEC (I)OpMBI. A6CTpaKTHOCTL MaTr€MaTuKu 03HadacT, 4ToO 00BEKTOM €€ HNCCICIOBaHUA
ABJIAIOTCA MATEMATHYCCKHE MOJJCIIN. I[J'IH MAaTCMAaTUKN BaKHA HEC MPHUPOHdA PAaCCMATPUBACMBIX
06’LCKTOB, a CYHIECTBYHOIIUC MCKAY HUMHU OTHOLICHHA, IIOITOMY COBpCMCHHBIﬁ Hay‘-IHBIﬁ



4

pabOTHUK, MPOTPAMMHUCT, HHKECHEP JTOJDKEH B IMOJHOW Mepe BIAJCTh KaK KIACCUYSCKUMU, TaK H
COBPEMEHHBIMU METOJaMU MAaTEeMaTHYE€CKUX HCCIIEIOBAHHI, KOTOPbIE OH MOXET MPUMEHUTH B

CBO€ 001acTH.

4. KOMIIETEHIIMM OBYYAIOILIEI'OCA, ®OPMUPYEMBIE B PE3VIJIBTATE
OCBOEHU S KOMIIOHEHTA OBPA3OBATEJIbHOU I[TPOI'PAMMEI, X
NHAWUKATOPHI U ITINTAHUPYEMBIE PE3VJIBTATBI OBYYEHUA

Komnerenun Wupukartopsl Pe3ynbrarel 00ydyeHus
VYK-1. Cnocoben ocymectBisth | YK-1.1. [Ipumensier | YK-1.1.1.3naer OCHOBBI
MOUCK, KPUTHYECKHWWA aHalIu3 M | COBPEMEHHBIN BBICIICH MaTE€MaTuKH,
CUHTE3 MH(POpPMAIIUH, TPUMEHATh | MATEMATUYECKUN HEO0OXOUMBIE TUTST
CHUCTEMHBIN TIOAXO/ JUIsl peIICHUs | HHCTPYMEHTapui JUISL | PEIICHHS] YITPaBICHYECKUX
MOCTaBJIEHHBIX 3a/1a4 pelieHus TOCTaBJICHHBIX | 3a/1a4
3a7a4 VYK-1.1.2. VYMmeer
MPUMEHATh COBPEMEHHBIN
MaTeMaTUYeCKUn
WHCTPYMEHTApHUN JUIs
pelIeHusT  MOCTaBJIEHHBIX
3aja4
OIIK-1. Crocoben | OIIK-1.1.  Hcnonssyer | OIIK-1.1.1. 3Haer
aHATU3UPOBATH 3a7layM | CUCTEMaTH3UPOBAHHbBIE dbyHIaMEHTAIBHBIC UICH U
mpo¢eCCUOHATHLHOMN 3HAHUSA B o6mactH | GakThl BBICIIICH
JIEeSITETbHOCTH Ha OCHOBE | BBbICIIIEH MAaTE€MAaTHKH.
MOJIOKEHUH, 3aKOHOB M METOJIOB | MaTeMaTHKH n | OIIK-1.1.2.Ymeer
B 00JIaCTH €CTECTBEHHBIX HAYK | IPUMEHSIET WX  IIPU | IPUMEHATh 3HAHUS BbICIIEH
U MaTeMaTHUKU. CO3JaHUM W  aHAJIM3€ | MATEMAaTUKHA NPU PELICHUH
MaTEMaTUYECKUX 3amady  mpodeccrnoHalbHON
MO/IeJIEN MPOLIECCOB U JIeATEIbHOCTH.
CHCTEM, kak | OIIK-1.1.3. Baaneer
HEOOXOIUMBIX HaBbIKAMU IPUMEHEHUS
3JIEMEHTOB MaTeMaTHYECKOro aHalau3a
npodeccuoHaIbHOM u MOJEJINPOBAHUS B
JIeSITeJIbHOCTH. npodeccrnoHanbHON
JIESATEIbHOCTH.

5. NIPOT'PAMMA JTUCHUITIMHBI

HazBanue teMnl

Kpatkoe coneprxanue TeMbl (BOMPOCHI TEMBI)

Pazgen 1. Aganutuueckas
TEOMETPHUsI U JIMHEHHas anredpa

1. Bexrophas anre6pa.

1.1. HpHMOYTOJ'ILHaSI n ACKapTOBa CUCTCMbI KOOPAHWHAT.

BexkTtop.

1.2. Jlunelinble omepanuu HaJ BekTopamu. JIuHeiHas
3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB.

1.3. basuc. CkansapHoe,

JIBOMHOE BCKTOPHOC IIPOU3BCACHUA BCKTOPOB HW HUX

CBOMCTBA.

BCKTOPHOC, CMCIIaAHHOC,

2. Ilpsimas 1 MIOCKOCTb.

2.1.
2.2.

@opMBbl ypaBHEHUS IPSIMON Ha TUIOCKOCTH.
@opMBbl ypaBHEHUS IIOCKOCTH.

2.3. llpsimast B mpocTpaHCTBe.

3. Kpussie 2-ro nopsxka.
IloBepxHOCTH 2-TO MOpsIKA.

3.1.Dnnurnc, runepboina, mapadoua.
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HazBanue teMnl

Kpartkoe conepxanuie TemMbl (BOIPOCHI TEMbI)

3.2. KanoHnueckue ypaBHEHUS KPUBBIX, UCCIEJOBAHUE UX
dopmBL.

3.3.  Dmnauncouapl, mapabOJIOUIbl,  THUIEPOOIOUIbI,
KOHHYECKUE U IMIIMHAPHYECKIE MOBEPXHOCTH.

3.4. Kanonnueckue  ypaBHEHUS ~ IIOBEPXHOCTEH,
UCCIIeIOBaHNE UX (DOPMBIL.

4. Marpuisl u ONpeaAeIuTeNn.
JInneliHbIe TPOCTPAHCTBA.

4.1.Matpuupl 1 onepanuu HaJl HUMHU.

4.2.0mnpenenurens U €ro cpoicTtBa. AnreOpanueckue
JIOTIOJTHEHHSI U MHHOPBI.

4.3.00patHass matpuiia. Kputepuit obpatumoctu. Panr
MaTpHIIBL.

4.4 Teopema o  0OasucHoM  MwuHOpe. JluHeitHoe
IPOCTPAHCTBO, €r0 Pa3MEPHOCTb.

5. CucreMsl JIMHEHHBIX
YPaBHEHUM.

5.1. Cucrema nuHelHbix ypaBHeHuit (CJIY), eé
COBMECTHOCTb.

5.2. Teopema Kpamepa. Kpurepunii Kponekepa-Kanennu.
Meron I'aycca.

5.3.06mee pemenne CJIIY. DyHnaMeHTalbHas CHCTEMa
penIeHUN.

Paznen 2 JludgdepenimanbHoe UCUHUCTICHHE

6. DyHKIIMM U UX CBOMCTBA.

6.1.IlonsitTne ¢ynknuu. Paznudabie CocoOBl 3amaHus
dbynkuu. ['paduk pynkun. O6paTtHas Gynakous. [Ipenen
(GYHKIIUY B TOYKE.

6.2. Ilomxoapl K ONpEACNIICHUIO Tpeaea W X
9KBHUBAJIEHTHOCTb.

6.3. Kpurepuit Komu. OnpeneneHue HENPEpbIBHOCTH B
tTouke. CBOWCTBA HEMPEPHIBHBIX (PYHKIUH B ToUKe. TOoUKH
paspbiBa U UX KiacCupUKaIHU.

6.4. HenpepbIBHOCTh OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIHIA.
CoiicTBa  (QyHKIMI, HENPEpPBIBHBIX HAa  OTPE3KE.
CymectBoBanne oOpatHoit  (yHkumu. CpaBHEHHE

G YHKITUH.

7. ITpou3BoiHasL.

7.1. ®usnyeckue 3a1a4u, KOTOPbIE NPUBOIAT K HOHITHIO
IIPOU3BOTHOM. OpHocTropoHHME IIPOU3BOIHBIE.
Boruncnenus npon3BoaHbIX.

78.2. Jluddepenmuan u ero cpoiicrBa. dusndeckuii u
reOMEeTPUYECKUI CMBICII TPOU3BOAHOM 1 T depeHmana.
78.3. Teopembl O cpeaHeM s JU(PepeHIUpYEeMBbIX
byHKIHA.

7.4. Teopembr ®epma, Ponng, Jlarpanxka, Komm.

7.5. IlpousBoaHble u U depeHIanbl BRICIIETo HOPsIKa.
IIpaBuiio Jlomurans.

7.6. ®opmyna Teinopa. [IpubarkeHHbIE BBIYUCIECHUS C
nomo1eto popmynsl Telnopa.

8. UccnenoBanue GyHKIUH.

8.1. MOHOTOHHOCTB U €€ IPU3HAKU.

8.2. Hanbonbliee 1 HaUMeHblIIee 3HaYeHUS QYHKIIUI.
8.3. DKCTpeMyM M €ero mnpu3HaKu. BBIMYKIOCTh M TOYKH
neperuoa.

8.4. Acumnrorel rpaduka ¢dynkuuu. Iloctpoenue
rpauKoB.
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Hassanue TeMbl |

Kpartkoe conepxanuie TemMbl (BOIPOCHI TEMbI)

Paznen 3. OgHoMepHBIN HHTErpaj

9. HeonpenenéuHeplii HHTErpal.

9.1. IlonaTue nepBooOpa3HON.

9.2. Heonpenien€HHbBIN UHTErPAJl U €T0 CBOICTBA.

9.3. HWHrerpupoBaHuHe  HEKOTOPBIX  BJIEMEHTAPHBIX
¢ynkiuii. Tabmua HHTETPasoB.

9.4. OCHOBHBIE METO/1bl HHTEIPUPOBAHHUS.

10. OnpenenénHblil UHTErpal.

10.1. [lonsTHe OIIPENEIEHHOTO MHTErpaja.
Wurerpanbubie cymmbl, cymmbl J[apOy U UX OCHOBHBIE
CBOMCTBA.

10.2. Knaccel uHTerpupyembix (yHkuuid. OCHOBHbBIE
CBOMCTBA OIpe/IeIEHHOTO UHTErpaa.

10.3. HWHrerpan c mnepeMeHHbIM BEPXHUM IPENEIOM,
dbopmyna Herorona-Jleitoaua.

10.4. [lpuOnmxE€HHOE BBIYUCIEHUE OIPEIEIEHHOTO
UHTETpaa.

10.5. T'eomerpuueckue u (QPU3NYECKHE MPUIIOKEHUS
OMPENEIEHHOTO MHTETpaIa.

Paznen 4. JIluddepennmanbHoe U HHTETPAIBHOE UCUYHCICHUE B MHOTOMEPHH

1. OyHKIMHU MHOTHUX
IIEPEMEHHBIX.

11.1. Ionstue ¢yHkuuu MHOTUX nepeMeHHbIX. [Ipenen
GyHKITUN. HemnpepsiBHOCTH 1o COBOKYITHOCTHU
apryMeHTOB.

11.2. Yactueie mnpomsBoanbie. J(uddepenumpyemocTs.
KacaTenbHas ma0ckocTh U1 HOPMaJlb.

11.3. IuddepeHnmpyeMocTh CIOXKHBIX (pyHKIHHI. 3aMeHa
MEPEMEHHBIX.

11.4. Tlomseii  muddepennman. I[lpousBomnas 10
HaIpPaBIICHUIO.

11.5. TI'pamuent. IIpouwsBogHas u guddepeHInaIbI
BBICIIIUX MOPSAKOB.

11.6. DxcTpeMyM GYHKIIMA MHOTHX MIEPEMEHHBIX.

12. KpaTHble, KpUBOJMHEHBIE U
MMOBEPXHOCTHBIE UHTErPaIbI.

12.1. JIBoiiHBIE W TpPOWHBIE MHTErpayibl, UX CBOWCTBA W
BBIYHMCIICHHE. 3aMEHa IEPEMEHHBIX.

12.2. T'eomeTpuueckue u PU3NUECKHUE MPUTOKCHHUS.

12.3. KpuBoJIMHEHbIE U TTIOBEPXHOCTHBIE MHTErPAJIbI, UX
CBONMCTBa, (u3nMyecKkas WHTEPIPETAlHs U BBIYUCICHUE.
12.4. ®opmynsl ['puna, Crokca, OcTporpaackoro.
DJIEMEHTBI TEOPUU TOJIA.

Pazgen 5. Pagpl

13. Paaer

13.1. OcHoBHble ompeneneHus. IIpusHaku cxoauMocTH
pSAOB C HEOTpULATENIBbHBIMM  uieHaMmu. [IpusHakn
CXOAMMOCTH 3HAKOIIEPEMEHHBIX PAJIOB.

13.2. Teopembl 0 TPYNIIUPOBKE U IEPECTAHOBKE PSIIOB.
O6nacte  CXOOUMOCTH  (YHKIMOHAIBHOTO  pAja.
CrenenHoii ps.

13.3. Pagumyc  CXOIMMOCTM  CTENEHHOIO  psja.
PaBHOMEpHas CXOAUMOCTh (GyHKIMOHATBHON
HOCJIeIOBATEIbHOCTH U (PYHKIIMOHAIBHOTO psijia.




HazBanue teMnl

Kpartkoe conepxanuie TemMbl (BOIPOCHI TEMbI)

13.4. Tloustue o psane Pypne. Pacnucanue ¢yHkuuii B
TpUroHoMeTpudeckuil psag Oypse

Paznen 6. Jluddepenimanbapie YpaBHCHHS

14. OOBIKHOBEHHBIE
muddepeHnnaibHbIe YPaBHECHUS.

14.1. Inddepennmansabie ypaBHeHUs 1 opsiaka.

14.2. YpaBHeHUs ¢ pa3AeisaiOMIMMUCS IEPEMEHHBIMHU.
14.3. OgHoponHble ypaBHEeHUs. YpaBHeHue bepHymim u
Pukxkaru.

14.4. 3anaua Komu. ludpdepenunanbHbie ypaBHEHUS N-TO
HOPSIAKOB.

14.5. XapakrepucTUUECKUE MHOTOYJIEHBI. YpPaBHEHHE CO
CIIELIMATIbHOM TPOBOM YacThIO.

14.6. Cucremsl J1Y. Uncnennsie metoabl pemenus Y.

Pazgen 7. Cnyuaitabie COOBITHS

15. CroxacTtmueckue MOJEIH B
¢buznke

15.1. Croxactuueckuii skcnepuMeHT. CoObITHS, HX

KJ1accuukanus.

15.2. AnreGpa coObituii. [IpocTpaHCTBO 31€MEHTApPHBIX
COOBITHI.

15.3. DnemeHThl KOMOMHATOPUKHU B TEOPUH BEPOSITHOCTEH.
15.4. AKcOMBI TEOPHH BEPOSITHOCTEM.

16. Paznuunbie omnpenenenus | 16.1. Kimaccuueckoe onpenenenrne BEpOsITHOCTH.
BEPOSITHOCTEN 16.2. 'eomeTpuyeckoe OonpeaeeHue BEPOSITHOCTH.

16.3. CraTtuctrueckoe onpeesieHue BEPOSTHOCTH.

16.4. AkcuomaTtuueckoe onpeesieHHe BEPOSTHOCTH.
17. Teopembl cnoxenuss u | 17.1. Teopema cnoxeHus BEpOATHOCTEH. YcCIOBHAs

YMHOKCHUA BepOHTHOCTeﬁ

BEPOSITHOCTb.
17.2. Teopema ymHOKeHHS BeposiTHOCTe. HezaBucumble
COOBITHSL.

17.3. ®opmyna nojaHou BepoarHocth. opmyina baiieca.

18. TloBTOpHBIE HE3aBUCHUMBIC
UCIIBITAHUSA

18.1. IloBTOpHBIE HE3aBUCHMMBbIC HCIbITaHus. Dopmyna
bepnynnu.

18.2. HaumBeposiTHe#IIIee YUCIO TMOSBICHUNH COOBITHS B
HE3aBHCHUMBIX UCIBITAHUSX.

18.3. [Ipubmmkenusie GopmyInbl st BerauciaeHus P, (m).
18.4. IIpenenbubie Teopemsl [lyaccona, Myaspa-Jlannaca.

Pazpen 8. CnyyaiiHble BeTMUHUHBI

19. JluckperHble cilydaliHbIE
BEJINYMHBI.

19.1. Tlonarue cnay4ailHON BEJIMYMHBIL
CllydaiiHasl BEJITMYHHA.

JnckperHas

19.2. 3akoH pacnpeneneHuss ITUCKPETHOW CIlydallHON
BennuuHsl (JICB).

19.3. @ynkuus pacnpeneneHus AUCKPETHON CllydallHON
BennunHbl. Yucnossle xapakrepuctuku JICB.

20. HempepsiBHBIE CiIydaliHbIE
BEJINYMHBI.

20.1. HempepeiBHas ciy4aiiHass BennuuHa. DyHKIMS
paclpenesieHusT HENpephIBHOM  CIy4allHOM BEIMYMHBI
20.2. IInoTHOCTb  pacHpeneNeHuss  HENpepbIBHOU
ciydaiiHoi BenuuuHbl. Yucnosble xapakrepuctuku HCB.
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Ha3BaHnue TeMbl Kpatkoe coneprkanue TeMbl (BOIPOCHI TEMBI)

21. Hexkoropsie 3akoHsbl | 21.1. HekoTopele mpuMepsl JUCKPETHBIX U HETIPEPHIBHBIX
pacnpeneneHus CIIydaliHbIX | 3aKOHOB paclpeeieHusl.
BEJINYUH 21.2. 3ak0oH OOJBIINX YHCEN.

22. DiaeMeHTBl MaTeMaTHYECKON
CTATUCTHKH.

22.1. T'enepasibHasi ~ COBOKYMHOCTh U  BBIOOpKA.
OMmnupudeckas QYHKIUS pacrpeaesCHHs.

22.2. [lonuroH u rucrorpamma.

22.23. Bapuanuonuslii psa. Pa3smax BapbupoBaHuSL.
KoadduumenT Bapuarmu.

22.4. Monia 1 MeinaHa.

22.5. ToueuHble U WHTEPBAJIbHbIE OLEHKHM HEH3BECTHBIX

1IapaMeTpOB pacrpeesieHus. JJoBepuTenbHbI HHTEPBAIL.

23. DJIEMEHTBI
KOPpeTSAIuu

teopuu | 23.1. KoppensironHas Tabnuna.
23.2. KoappunueHTs! KOppesini.

23.3. YpaBHEHHUs IPSIMON PETPECCUU.

6. CTPYKTYPA U COAEPXAHUE AUCHUITIIMHBI

6.1.dopma oOyueHust — ouHast, Kypc — 1, cemectp — 1

HaumeHnoBanus pa3aeioB U TeM Kosnectso gacos
P Jlexw. | Jlabop. | Ilpaxr. | CPC+K | Beero
Pazgen 1. Ananutudeckas rTeOMETpUs U JUHEHHas anredpa
1.  Bekropnas anreOpa. 4 — 6 15 25
2.  llpsimast ¥ TUIOCKOCTb. 4 — 6 16 26
3. Kpuseie 2-ro nmopsiaka. [loBepxHoctu — 16
4 6 26

2-T0 TIOpsIKA.
4, Martpurist u OTIPEICTTUTEIH. - 16

. 4 6 26
JluneiHble NPOCTPAHCTBA.
5. Cucrembl TUHEHHBIX YPABHCHUH. 4 — 6 15 25

Paznen 2 JluddepeHnmanbHoe HCUUCICHNE
6. OyHKIUK U UX CBOMCTBA. 4 — 7 16 27
7. IlponsBoiHas. 6 - 8 16 30
8. UccnenoBanue GyHKIUH. 4 — 6 15 25
HUTOI'O 3A 1 CEMECTP 34 - 51 125 210
dopma o0ydyeHus — ouHas, Kypc — 1, cemectp — 2
Paznien 3. OqHoMepHBIM HHTErpas
9. HeonpenenéHHpIl HHTErpall. 5 — 7 20 32
10. OnipegenéHHbIi UHTETpal. 5 — 5 21 32
Paznen 4. JluddepennmanbHoe v HHTErpaIbHOE UCUUCICHHE B MHOTOMEPUHU
11. dyHKIMKM MHOTUX IEPEMEHHBIX. 5 — 7 21 32
12. Kpatnsle, KpUBOJIMHENHBIE u 5 - 5 21 32
MTOBEPXHOCTHBIE MHTErPaIbl.
Pazgen 5. Pagsl
13. Psisier | 7 | - | 5 | 21 32
Paznen 6. JluddepenimanbHbie ypaBHEHUS

14. OOGbikHOBEeHHBbIE aupdepeHInaIbHbIe 7 B 5 21 33
ypaBHEHUS
HUTOI'O 3A 2 CEMECTP 34 - 34 125 193

dopma o0ydeHus — o4Has, Kypc — 2, ceMecTp — 3

Paznen 7. . CiyyaiiHble coObITHS




KonmuectBo yacos

HanmenoBanus paszneinos u TeM

Jlexu. | Jlabop. | Ilpakr. | CPC+K | Bcero

15. CroxacTrueckue MOAETU B (PU3UKE 6 — 8 14 28
16. Paznuunble onpeesnenus: BEposITHOCTE! 6 — 7 14 27
17. TeopeMbl CIOXEHHSI M YMHOXCHHS 6 — 8 14 28
BEPOSITHOCTEN
18. IloBTOpHBIE HE3aBUCUMBIE UCIIBITAHUS 6 — 7 14 27

Paznen 8. Cnyuaiinbie BeTMUMHBI
19. JluckpeTHbIe CIydaiiHble BEJIMYHHBL. 6 — 8 14 28
20. HenpepsiBHbIE cllyyailHble BETUYHHBI. 6 — 8 14 28
21. Hexotopsie 3aKOHBI pacrpeaeeHUs 6 — 7 14 27
CIy4alHbIX BEJIMYHH
22. DneMeHTbI MaTeMaTUYeCKOn 5 — 7 14 26
CTaTHUCTHKH.
23. DieMeHThl TEOPUU KOPPEIISINH 4 — 8 14 26
NTOI'O 3A 3 CEMECTP 51 - 68 126 245
NTOI'O IO KOMITIOHEHTY OIl 119 - 153 376 648

6.2.dopma oOyueHus — 3a049Hasi, Kypc — 1, cemectp —1

KomnnyectBo yacos

HaumeHnoBanus pa3aeinoB U TeM

Jleku. | JTaGop. | Mpaxt. | CPC+K | Beero

Pa3zzen 1. Aganutudeckas r

€OMETpHUsI U TMHEHHas anredpa

1. Bekropnas anrebpa. 0,5 - 2 25 27,5
2. [IpsiMast ¥ TJIOCKOCT. 0,5 - 1 25 26,5
3. Kpusbie 2-ro nmopsiaka. [loBepxHoctu 1 3 1 o5 27
2-T0 TMOpsIIKA.
4. vManI/II_[BI u OTIPEIEeITUTENH. 1 3 15 o5 275
JluHelHbIe NPOCTPAHCTBA.
5. Cucrembl TUHEHHBIX YPAaBHCHUH. 0,5 - 15 25 27
Paznen 2 JluddepeHnmanbHoe HCUUCISHNE
6. OyHKIUK U UX CBOMCTBA. 0,5 - 1 25 26,5
7. IlpousBoiHas. 1 - 1 24 26
8. UccnenoBanue GhyHKIUU. 1 — 1 24 26
NUTOIO 3A 1 CEMECTP 6 — 10 198 214
®dopma o0ydyeHus — ouHas, Kypc — 1, cemectp — 2
Paznen 3. OgqHomMepHBIi HHTETpa
9. HeonpenenéHHpIl HHTErpall. 1 — 1 33 35
10. OnipegenéHHbIi UHTETpal. 1 — 1 33 35
Paznen 4. JluddepennmanbHoe v HHTErpaIbHOE UCUMCICHHE B MHOTOMEPUU
11. ®yHKIMK MHOTUX IEPEMEHHBIX. 1 — 1 33 35
12. Kpatnsle, KpUBOJIMHENHBIE u 1 - 1 33 35
MTOBEPXHOCTHBIE HHTErPaIbl.
Pazgen 5. Pagsl
13. Pl | 1 | - | 1 [ 3 | 35
Paznen 6. [luddepennmanbabie ypaBHEHUS
14. OOGbikHOBEeHHBbIE aupdepeHInaIbHbIe 1 B 1 33 35
ypaBHEHUS
NUTOI'O 3A 2 CEMECTP 6 — 6 198 210

®opma o0ydeHus — o4Has, Kypc — 2, cemecTp — 3

Paznen 7. . Ciyyaiinble coObITHS
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HanmenoBanus paszneinos u TeM Kosectso gacos

Jlexu. | Jlabop. | Ilpakr. | CPC+K | Bcero
15. CroxacTrueckue MOAETU B (PU3UKE 1 — 2 22 25
16. PaznuuHble onpeieneHns BEpOSITHOCTEN 1,5 — 1 22 24,5
17. TeopeMbl CIOXEHHSI M YMHOXCHHS 1 — 2 22 25
BEPOSITHOCTEN
18. IloBTOpHBIE HE3aBUCUMBIE UCIIBITAHUS 1 — 2 22 25

Paznen 8. Cnyuaiinbie BeTMUMHBI

19. JluckpeTHbIe CIydaiiHble BEJIMYHHBL. 1,5 — 1 22 24,5
20. HenpepsiBHbIE cllyyailHble BETUYHHBI. 1,5 — 1 22 24,5
21. HekoTopble 3aKOHBI paclpe/eeHus 1,5 - 2 22 25,5
CIy4alHbIX BEJIMYHH
22. DJIEMEHTEI MaTeMaTHYECKON 15 - 2 22 25,5
CTaTHUCTHKH.
23. DnemMeHThl TEOPUH KOPPEISIUN 1,5 — 1 22 24,5
NTOI'O 3A 3 CEMECTP 12 - 14 198 224
NTOI'O IO KOMITIOHEHTY OIl 24 - 30 594 648

7. OHEHOYHBIE MATEPHAJIbI (CPEAICTBA) /IS TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, I[TIPOMEXYTOYHOU ATTECTALIUN

7.1. KoHTpOJIbEHBIE BOTTPOCHI
Pazgen 1. Bektopnas anredpa

1.  BexTopsl U AelcTBUSA HaJ HUMH (CIIOKEHHE BEKTOPOB, MPABHJIO TPEYTOJIbHUKA U
napajuiesiorpaMmma, pa3HoCTh BEKTOPOB U YMHOKEHHE BEKTOpa Ha CKaJIsp).

2.  KonnuHeapHble U KOMITJIaHAPHBIE BEKTOPBI.

3.  JluneliHas 3aBUCUMOCTh M HE3aBUMOCTh BEKTOPOB, 0a31C MPOCTPAHCTBA.
4.  JlexkapToBa cucTeMa KOOPAMHAT Ha IJIOCKOCTH M B mpoctpaHcTBe. KoopaunatHbie

BCKTOpA.

5. Ilonspuas cucrema koopaunat. Dopmynbl nepexoga M3 MOJSPHOW CHUCTEMbI

KOOpAUHAT B JCKAPTOBYIO.

6. IIpeoOpazoBaHue AeKapTOBOM CUCTEMBI KOOPIMHAT.
7.  CkamspHoe npou3BeAcHHe BeKTOpoB. CBOMCTBA.

8.  BekropHoe mpousBeneHue BeKTopoB. CBOMCTBA.

9.  CwmemanHoe nmpousBeneHue BeKTOpoB. CBOICTBA.

AHanmuTHyecKas TeoOMeTpHUs

10. TIlpsimas Ha mumockocTd. Pa3nuunbie BUIbI ee ypaBHeHHs (oOliee, HOpMaIbHOE, C
MIOMOIIBIO YIIIOBOTO KOA(PPHUIINEHTA, KAHOHUYECKOE, ITApaMETPUUIECKOE).
11.  VYron mexay IByMS MPSMBIMH. Y CIIOBUS MapalieIbHOCTU U MEePIEeHANKYIIPHOCTH
JBYX MpsIMbIX. PacCTOsiHME OT TOUKH 0 IPSIMOIL.

12. KpuBble BTOpOro mnopsjxka:

OHpe,[[eJ'IeHI/IC, YpaBHCHHE, OCHOBHBLIC (I)OKaJ'ILHLIe U JUPCKTOPHUAJTIBHBIC CBOMCTBA.

13. VYpaBHeHHE IIOCKOCTH.

OKPY’KHOCTb, 3JUIMIIC, FI/IHep6OHa u napa60J1a.

14. VYronm wMexay  AByMS  IUIOCKOCTSAMH.  YCJIOBHE  MapajuleIbHOCTH |
MEPIEHIUKYJIIPHOCTH JBYX INIOCKOCTEN. PaccTosiHME OT TOUKH JI0 MIIOCKOCTH.

15. Ilpsamas B mnpoctpaHcTBe. PaznuuHble BHIBI €€ ypaBHEHHs (KaHOHHUYECKOE,
MapaMeTPUIECKOE, KaK IIEPECEUEHUE IBYX MIIOCKOCTEN).

16. VYron mexay AByMS MpsIMBIMH. Y CIOBUS MapaJlIeTbHOCTH U NMEPIIEHANKYISIPHOCTH
JBYX MPSIMBIX.

17. BsauMHOe pacrnoyio’keHHe NpSIMOM U TIIOCKOCTH. PaccTosiHME OT TOUYKH 10 MIPSIMOiA.
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18. [TIloBepxHocTH BTOpOro mTOpsAka: cdepa, OIIUIUICOHUILI,  MapaOOJOWIBI,
rUIepO0JION Ibl, UITUHPHI, KOHYC.

DneMeHTHI JIMHENHOU anreopbl

19. Onpenenurenu BTOPOTO U TpeThero nopsiaka. VIx ocHOBHBIE CBOICTBA.

20. Marpuisl 1 JCHCTBYS HaJl HUMH (CJI0KCHHE, BEIYUTAHUE, YMHOKEHUE HA YHCIIO).

21. OOpaTHast MaTpuUIa U MTPABUJIA €€ HAXOKICHHUS.

22. TlousTtue 00 ompenenuTene BEICIINX MOPSAKOB U X OCHOBHBIE CBOMCTBA.

23. MuHops! 1 anredbpandeckue nomnoaHeHus. Teopema Jlammaca.

24. PaHr MaTpuUIbL

25. Cucrema n TUHEHHBIX ypaBHEHUH ¢ n Hem3BecTHBIMHE. [IpaBuio Kpamepa.

26. Pemenne cUCTEMBI N TMHEHHBIX YPAaBHEHHI C N HEM3BECTHBIMH METOJIOM OOpaTHBIX
MaTpHII.

27. OOmas Teopuss CHCTEM m YpaBHEHHWH ¢ n HeusBecTHbIMU. OmHOPOIHBIE,
HEOTHOPOIHBIE, COBMECTHBIE 1 HECOBMECTHBIE CHCTEMBI.

28. Teopema Kponekepa-Kanemmm.

29. Merton 'aycca uist penieHns MpoOU3BOJILHBIX CUCTEM YPaBHEHUH.

30. OrmpeneneHusi CHCTEMBI OJHOPOTHBIX YpPaBHEHW, TPUBHAIBHOTO pEIICHUS |
HETPUBUAIBHOTO pPelIeHHs, GyHIaMEHTATbHOW CHCTEMBI PEIIICHUH.

Pasznen 2. KoMmIuiekcHblie ynciia

[IpounsBoHas 1 ee NPUIIOKEHUE

1. Tlouarue mpousBoaHoi. CBs3b nuddepeHnrpyemMoil U HENpepbIBHON (GYHKIHM.
DU3NYECKUH CMBICIT TPOU3BOTHOM.

2.  Teomerpudeckuii CMBICI TPOU3BOJHON. Y paBHEHHE KacaTeIbHOM.

3. TlpousBomHast mpOCTEHIIMX AIEMEHTapHBIX QYHKITUNA. Tabiuiia mpou3BOHbIX.

4.  OcnHoHbIe npaBwia qudGepeHInpoBaHuUs.

5. HesBHo u mapamerpuuecku 3agaHHbie QyHKINHA U UX ¢ depeHITnpOBaHHUE.

6. Juddepenuman pyakuun. Ero ocHoBHBIE cBOiicTBa. [IprOImKkeHHbIC BEIYUCICHHE
¢ momoeo auddepeniuana.

7.  Teopemsi o cpennem s nuddepennupyembix Gynakauii (Teopembr depma, Poss,
Jlarpanka, Korm).

8.  YcnoBue nmocTostHCTBA (YHKIIUH.

9. HeoOxommMoe © J0CTaTOYHOE YCIOBHE MOHOTOHHOCTH muddepeHnupyemMoit
byHKINH.
10. DOxcrpemymsbl pyHknn. Heo0xommMoe 1 10CTaTOYHOE YCIOBHUE SKCTPEMyMa.

11. BreimykiocTe W BOTHYTOCTh rpadukoB. I[IpaBuimo HaxoXAeHUS MTPOMEKYTKOB
BBIMYKJIOCTH U BOTHYTOCTU. HeoOXxoaMMoe 1 TI0CTaTOYHOE YCIIOBUE TOYKU Ieperuoa.

12.  AcumnroTsl rpaduka GyHKIHH.

13. IIpaBumo Jlomurans.

Paznen 3. MaTerpan u ero npuioKeHUs
OnpeneneHHblil HHTErpa, ero reOMETPUYECKUN U MEXaHUYECKUHA CMBICIL.
HeoOxoanMoe 1 10CTaToOuHOE YCIOBUE HHTETPUPYEMOCTH.
OcHoBHBIE CBOMCTBA U TEOPEMBI IS ONPEACIEHHOTO UHTErpaa.
®opmyna HerotoHa - Jlelioauna.
3aMeHa IEPEMEHHON B OIIPENIETICHHOM HHTETpalle.
HHTterpupoBanue 1o 4acTsaM B OIPEIEICHHOM UHTETPAIE.
[Inomane xpuBonuMHENHHOM Tpaneuuu. [Dmomans KpUBOJMHEWHOW Tpaleuud B
napameTpuieckoil ¢popme. Brruncnenue miomnianeit Gpuryp B HOJISAPHBIX KOOpAUHATAX (TUIONIAIb
KPUBOJIMHEWHOTO CEKTOPA).

8. Ilonstue o0 oObeme. BolumcieHune 00bEMOB TeNl MO IUIOIIAISIM IMOMEPEUHBIX
ceueHnii. OOBEM Tesa BpalleHHs.

Noor~wnPE
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9. TlonsTtue anuHbI ayru. BeluucieHwe UIMHBI AyTH B MapaMeTpudeckoil gopme, B
IIPSIMOYTOJIBHBIX U MOJIIPHBIX KOOP/ANUHATAX.

Pa3nen 4. ®yHKIMM MHOTHX IEPEMEHHBIX

1.  TloHATue n-MepHOIO €BKJINI0BA IPOCTpaHCTBA. OTKPBITHIE U 3aMKHYTbIE MHOXKECTBA
eBKJIIMA0Ba npocrpancTBa. [lonstue obnacrtu.

2.  Tlonstre GyHKINU HECKOJBKHX MIEPEMEHHBIX.

3. Ilpenmen ¢pyHKIMM ABYX MEPEMEHHBIX B TOUKE.

4.  IloHsATHE MOBTOPHBIX NPEEIIOB (DYHKIIMH JIBYX IEPEMEHHBIX.

5. HemnpepsIBHOCTB (hyHKIIMU IBYX IIEPEMEHHBIX B TOUKE. TOUYKHM pa3pbIBa.

6. YacrHbie IIPOU3BOIHBIE byHKUIMN JBYX HEPEMEHHBIX. [Tonsitue
mupdepeHunpyeMocTd (QYHKIIMM JIBYX NEpEeMEHHBIX B Touke. HeoOXxoaumble U J0OCTaTOYHBIE
ycioBus qupGepeHInpyeMOCTH (PYHKIUU B TOUKE.

7. IlpowusBojHas GyHKIMH IO 33JaHHOMY HanpasiieHuto. [loHsTHE rpagueHTa.

8. [TonsTe MmakcuMyMa U1 MUHUMYyMa (QDYHKIIUHU IByX nepeMeHHbIX. Heobxonumoe n
JOCTaTOYHOE YCIOBUE IKCTPEMYyMA.

KpatHble u KpuBOIMHENHBIE HHTETPAJIbI

9.  Ompenenenre © CyIIECTBOBAaHHE IBOWHOTO WHTETpaja Ui MPSIMOYTOJIBHOM
oOnacTH.

10. OcHoOBHBIE CBOICTBA IBOMHOTO HHTETpasa. [IprioxeHns JBOWHOTO HHTETpaa.

11. Csexnenue NBOWHOTO MHTETPaAIA K TOBTOPHOMY Ha MPSIMOYTOJIBHOW 00JIaCTH.

12. TpoiiHbIE HHTETPATIHI.

13. 3ameHa mepeMeHHBIX B IBOMHOM HHTeTpasie. [lepexos oT 1ekapTOBBIX KOOPIUHAT K
HOJIIPHBIM.

14. 3amena mepeMeHHBIX B TpPOWHOM MHTErpaie. Ilepexom oT 1ekapToOBbIX KOOPAWHAT K
c(epruuecKuM U LUIUHIPUIECKUM.

15. KpuBosuneiinsie uaTerpaisl 1 poga. CBoiicTaa.

16. KpuBosuHelinbie uHTErpaisl 2 poga. CBoicTBa.

17. ®usndeckuil CMBICI KPUBOJIUHEHHBIX HHTETPAJIOB.

18. TloBepxHOCTHBIC HHTETPAJBI 1 poja.

19. TloBepXHOCTHBIC HHTETPAJIBI 2 pOJa.

20. ®opwmyna ['puna.

21. ®opmyna Octporpaackoro-I'aycca.

22. ®dopmyna Crokca.

Paznen 5. Pagel
1. Ywucnossie psaasl. HeoOXoauMblii MpU3HAK CXOIUMOCTH.
2. Psapl ¢ HeOTpUIIATEILHBIMU YJICHAMH M IPU3HAKU UX CXOJIUMOCTH.
3. 3Hakouepenyromuecs psiabl. AOCOIIOTHO CXOAAIIUECS PAIbI U UX CBOMCTBA.
4, YcnoBHo cxoasmuecs psabl. [Ipusnak JleiOauma.
5. @yHKIMOHAJIbHAs  [OCJENI0BATEIBHOCTh, €€ CXOOUMOCTh U  paBHOMEpHas
CXOJIMMOCTb.

6. OYHKIIMOHAIBHBIN PAL, €T0 CXOAUMOCTb U PABHOMEPHAsL CXOAUMOCTb.
7 CBolicTBa pPABHOMEPHO CXOAALINXCS PATOB.

8. MaxxopaHTHbIN IpU3HaK Belepiurpacca.

9 Crenennsle psaabl. Pangnyc cxoaumocTa.

Paznen 6. Iuddepenunanbubie ypaBHEHUS

1. Tlonarue oOBIKHOBEHHOTO AU(DdepeHIInalIbHOr0 ypaBHEHUs 1-ro mopsaka U ero
peutenus. [lose Hanpasienuit. M3oxkinusel. [Ipumepsr.

2. Teomerpuyeckas U MexaHHYECKasi MHTepHpeTanus 1updepeHInaIbHOr0 ypaBHEHHS
u ero peuieHus. PopMbl 3a1aHNS PELLICHUS.

3. 3amaua Kommu. OGmiee, yacTHoe u ocoboe pemreHus. [Ipumepsr.



4.
5.
6.
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VYpaBHEHHUs C pa3AeIAIOIUMUCS IEPEMEHHBIMUA U IIPUBOIAIIMECS K HUM.
OnHOpOIHBIE ypaBHEHUS U NPUBOISILNECS K HUM.
JInnelinble ypaBHeHus. Meron bepnymum u Jlarpanxka.

Pazgen.7. CnyqaitHpie cOOBITHS

agbrowbpE

CoObITHS, MX KITaCCU(PUKAIIHSL.

AnreOpa coOBITHIA.

[IpocTpaHCTBO 311€MEHTAPHBIX COOBITHH.

DneMeHThl KOMOMHATOPUKH B TEOPUU BEPOSITHOCTEH.

Knaccndeckoe, reoMmeTpuieckoe, akCHOMaTHIECKOE, M CTATUCTHYECKOE OTIPEICIICHNE

BEPOSATHOCTH.

6.
7.
8.
9.

10.
11.
12.
13.

Teopembl c10KEHHUS BEPOSTHOCTEH.

VYcnoBHas BEpOSTHOCTD.

Teopembl yMHOXeHMsI BeposiTHOCTE. He3aBucumble coObITHS.
BeposTHOCTB NOSIBIIEHUS XOTS ObI OJTHOTO COOBITHSL.

®opmyna nojHou BeposaTHOoCTH. Dopmyna baiteca.

[ToBTOpHBIE HE3aBUCHMMBIE UCTIBITaHUS. DPopmyna bepHysu.
[Tpubmmxennsie Gopmysl s Beraucienus P n (m). ®@opmyna [lyaccona.
JlokanbHas u uHTErpanbHas popmyiasl Myaspa-Jlamnaca.

Paznen. 8. Cnyyalinbie BETUYUHBI

CoNoR~LWNE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[Tonarne coyyalinoi BenmnuuHsbl. /luckpeTHas ciaydaliHas BEJIMYMHA.

3aKoH pacnpeeneHus AUCKPETHOU ciydaitHoi BenudarHbl ([ICB).

OyHKIMS pacnpeeeHus] IUCKPETHOM CITy4ailHOW BEJIMYHMHBI.

Yucnossle xapakrepuctuku JCB.

HenpepbiBHas ciydaitHasi BEJIMYHHA.

OyYHKIMS paclpeeeHUs] HEMPEPHIBHON CITy4allHOW BEJIMYHHBI.

[noTHOCTH pacnpenesneHnss HEMPEePIBHOW CITy4ailHOW BEJIMYMHBI.

Yucnoseie xapakrepuctuku HCB.

MoOMEHTBI CilydalHbIX BEJIMYMH. ['€OMETpUYECKUI CMBICI HEKOTOPBIX MOMEHTOB
CIIy4ailHbIX BEJIMYUH.

HekoTtopsie npuMepsl TMCKPETHBIX U HENPEPBIBHBIX 3aKOHOB PACIPEACICHUS.
[IpenenbHble TEOPEMBI TEOPUH BEPOSATHOCTEHN.

LlenTpanbHas npeaesibHas TeopemMa.

3aKOH OOJIBIINX YHCE.

['enepanbHast COBOKYITHOCTH M BBIOOPKA.

DOMnupudeckas QyHKIUs pacrpeaeacHusl.

[lonuron u rucrorpamma.

Bapuanuonnsiii psn. Pasmax BapsupoBanus. Koadduument Bapuarmm.
ToueuHble 1 HHTEPBAJIbHBIE OLICHKH HEU3BECTHBIX IAPAMETPOB PACIIPEACIICHHUS.
JloBepuUTeNnbHBIA HHTEPBAI.

Koppensmonnas tabnumna.

Craructuueckass runore3a. HyneBas M anpTepHaTHBHAsA, NpOCTas U CIOKHAS
TUIIOTE3BI.

7.2.Tembl pedepaToB

ocourwdE

«McTopust mosIBIEHUS anreOpbl Kak HayKu».
«Anrebpa: OCHOBHbIE Hayaja aHAIN3ay.

«CBsI3p MAaTEMaTHKH C APYTUMH HAyKaMu.
«CriocoObl BEIYUCIICHHSI HHTETPATIOBY.
«OmnpezeneHue eMEHTapHbIX (YHKIHAN».
«/IBOIHbBIE MHTETPAJIBI U MOJIIPHBIE KOOPAUHATHDY.



14

7 «3anuck 1 BeIYHCIeHUE AU HepeHIINATBHBIX YPAaBHECHHI».

8. «HcTopHst MOSIBIEHUS] KOMIUIEKCHBIX YHCEID).

9. «CyIIHOCTb TMHEHHOHN 3aBUCUMOCTH BEKTOPOBY.

10. : «MaTeMaTu4ecKkue roJIOBOJIOMKU U UIPhI: CYLTHOCTh, 3HAYCHNUE U BHIIBI».
11.  OcHOBBI MaTEMaTHUYECKOIO aHAJIN3A.

12. OcHOBHBIE KOHIEMIIUA MaTEeMAaTUYECKOTO MOJICTTUPOBAHUS.
13. Maremarndeckoe mporpaMMUpOBaHHE: CYIIIHOCTh U 3HAYCHHUE.
14.  Metoabl perieHns JTUHEHHBIX YPaBHEHUH.

15. Metobl penieHns: HeMMHEWHBIX YpaBHEHUI.

16.  OcHoBorosararoniye KOHIETIUH MaTeMaTHIeCKON CTaTHCTUKH.
17. Ornpenenenre ypaBHEHUS IEPEXOTHOTO TIpoIiecca.

18.  IlpumeHeHUe KpaTHBIX JTHOO TPOHHBIX HHTETPAJIOB.

19.  Pemenwne cMemaHHBIX MATEMaTHYECKUX 3a7a4.

20.  BpruuciieHNe TPUTOHOMETPHUYECKIX HEPABEHCTB.

21.  Maremarnueckas punocodust ApuCTOTENs.

22.  OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBL.

23.  MaremMatuk Diiyiep U ero HayIHbIe TPY/IbIL.

24.  OmnpexaeneHne YKCTPEMYMOB (PYHKITHII MHOTHX TIEPEMEHHBIX.
25.  CymHOCTh aKCHOMATHYECKOTO METO/A.

26.  JlekapT ¥ ero MareMaTHYECKHE TPY/IbL.

27.  OCHOBHBIEC KOHIICTIITUN MaTEMATHKH.

28.  Pa3BuTHE OTHKHU M MBIIUICHHUS HA YpOKaX MaTEeMaTHKH.

29.  CoBpeMeHHBIC OTKPBITHS B 00JACTH MAaTEMATHKH.

30.  IIpenens! u NPOU3BOJHBIE: CYIIHOCTh, 3HAYCHHUE, BBIYUCIICHHUE.

7.3. OOpasen coaepaHus dK3aMEHAIMOHHOTO Owmiera (IpW HaJIU4YMU SK3aMEHa II0
JTUCITUTIITUHE)
JloHelKunii rocyTapCTBEHHBI YHUBEPCUTET
DU3MKO-TEXHUUECKHH (PaKyJIbTET
Kadenpa maremarnaeckoit Gpu3nku

[Iporpamma BbicIIero 06pazoBaHus [Tporpamma GakanaBpuara
HanpaBnenue noaroToBku 20.03.01 TexnocdepHas 6€301aCHOCTh
[Tpoduas moAroTOBKH Texnocdepnast 6e30mMacHOCTh
Kpanuduxarnms bakanasp

dopma o0yueHust Ounas

CemecTtp 1

Jucuunmnza Bricmias maremarnka

IK3aMeHaAIHOHHBIN OnJiet Ne 1

1. Cxopsmuecs nociae10BaTeIbHOCTH U UX CBOMCTBA.
2. Cnoxnas ¢pyHkuus u e€ auddepeHuupyeMocTb.

y x+1 L 3-vx-1
3. Haiitn npenen ¢pynkuuu a) lim——, 6) lim ———
x>l ¥ —1 x-10  x—10

4. Paznoxuts Gynkiuo f(X) = x3 +11x% +3x -1 1o crenensm (x+2).

YTBepxKIeHO Ha 3aceJaHuH Kageapsl MaTeMaTH4ECKON ¢buzukwy,
npotokos Ne ot 202 T
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3aBenyrouuii kadeapoii

DK3aMeHaTop

B.1. KonecHuk

B.1. KonecHuk

B cnydae BeneHus yueOHOTO Ipoliecca C HCIOJIb30BAHUEM 3JIEKTPOHHOTO OOydeHUs U
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHM, COACp)KaHUE OMiIeTa MOXKET OTIUYAThCs OT

IIPUBEAECHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIVUAIOT OBYUYAIOUIUECSH

OO6mrast olleHKa 3HAHUK OOYYArONIUXCS MO JUCHUILTUHE TIpoBoauTcs mo 100-6ammpHOM
IIKaJe WCXOJsS W3 MaKCUMyMa, MPHUBEACHHOTO B Tabymie Hmke. OpraHu3anroHHO-y4IeOHas
paboTa B ayJUTOPHH OIICHWBACTCS HA OCHOBE TAKMX KPHUTEPUEB KaK IMOCEIIAEMOCTh 3aHSATHUH,
CBOGBpeMCHHOC U KAYECTBCHHOC BBIIIOJJTHCHHUEC JIOMAIIITHUX 33}13HPII>1, AKTUBHOCTH BO BperI
MIPOBEJICHUS JIEKIIMOHHBIX W TPAKTUYECKUX 3aHATUN (ydacTHe B OOCYKIEHHM TEKYIIEro u

IIPOIIEHHOTO MaTepHaia, peleHue 3a1ad 1 T.11.).

8.1. Cewmectp 1,2,3 ounas popma oOydeHus

Bunel pabot bael

1 cemectp

OpranuzalnoHHO-y4eOHas paboTa CTy/IeHTa B ayJUTOPUU 25
CamocrosTensHas (MHIMBUIyalIbHAS ) paboTa 25
KontponbHas padoTa 10
NTOI'O 60
DK3aMeH 40
OO6mmit utor 3a 1 cemecTp 100
2 ceMecTp

Opraan3annoHHO-y4eOHast paboTa CTyJeHTa B ayAUTOPUHU 25
CamocrosTenbHas (MHIMBUIyalIbHAS ) paboTa 25
KontposnbHas padoTa 10
NTOI'O 60
DK3aMeH 40
OO6mwmit uTor 3a 2 cemecTp 100
3 cemecTp

OpranuzanoHHO-y4eOHas paboTa CTy/IeHTa B ayJUTOPUU 25
CamocTtosaTtenbHas (MHIUBUAYalIbHAsA) paboTa 25
KontponbHas padota 10
UTOI'O 60
DK3aMeH 40
OO6muit utor 3a 3 cemecTp 100

8.2.Cemectp 1,2,3 3a04yHas opma oOyueHHs
Buner pabot Bannsr

1 cemectp

Opranu3annoHHO-yueOHast paboTa CTy/IeHTa B ayJUTOPUU 25
CamocrositenbHas (MHIUBUAYaJIbHAs) paboTa 25
KonTtponpHas pabora 10
UTOI'O 60
DK3aMeH 40
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OOmuit uror 3a 1 cemecTp | 100
2 cemecTp

Opranu3anroHHO-yueOHas: padoTa CTyIEHTa B ayJUTOPUU 25
CamocTrosTtenpHas (MHIUBUAYaIbHAs) paboTa 25
KonTtponpHas pabora 10
HUTOI'O 60
DK3aMeH 40
OOmuii uTor 3a 2 ceMecTp 100
3 cemecTp

Oprann3anroHHO-yueOHast padoTa CTy/IeHTa B ayJUTOPHU 25
CamocTosrenbHas (MHIUBUAYalIbHasA) paboTa 25
KonTtponpsHas pabora 10
HUTOI'O 60
DK3aMeH 40
OOmuii utor 3a 3 cemecTp 100

CooTBETCTBHUE OAIIOB OIEHKE

O1reHKa 10 NATHOAJILHOM IITKAJIE
KoanduecTBo OamioB "
s 100 ECTS | Dxk3ameH, nuddepeHInpoBaHHbI 3auer
3a4eT

90-100 A OTIINYHO 3a4YTE€HO
80-89 B 3a4TEHO
75-79 C xoporuo 3a4TeHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEITHHO S
35-59 FX HE 3a4TEHO

0-34 = HEYIOBJIETBOPUTEITHHO P,

9. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

VYyebnsle 3anatus mpoBoasaTcs B [ maBHom koprryce JlonlY (r. Jloneuk, mp. TeaTpanbHbIH,
13). Jlnsg mpoBeeHus J1abOpaTOPHBIX 3aHATHN TPEOyeTCs ayauTOpHs, 000pyI0BaHHAS MEJIOBOM
WU MapKEepPHOW JOCKOHW, MYJIbTUMEIUWHBIA MPOEKTOP M KpaH, HOYTOYK, KOMIUICKT y4eOHOM
Mebenu JUTsl CTYACHTOB, pabodyee MEeCTO IpernoaaBares, Bbixoa B IHTepHeT — mpoBOAHOM Wi C
ucnosb3oBanuem Wi-Fi.

Jlis caMOCTOSITENbHON pPabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii O6uOnaMoTekH yHUBEpPCHTETa M APYrUX DIEKTPOHHBIX OMONHOTEYHBIX 0a3 JaHHBIX,
yuyeOHO-MeToiuYeckoe oOecredeHue, MpeICTaBIeHHOe B Yy4eOHO-METOJIMYECKOM KaOWHEeTe
I'maBHOTO KOpITyca (ayn.405).

OOyuaromuecss HMEIOT BO3MOXHOCTh HCIOJIb30BaTh y4eOHbIE MaTepHalbl 10
IMCLUUIUIMHE, pa3MelleHHble Ha Iuatdpopme Moodle LleHTpa IUCTaHIIMOHHOTO OOpa30BaHMS
®I'bOY BO «/loul'Y». IIpn u3y4eHUn AMCUUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0yueHHe U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

C  wucrosb30BaHMEM  pecypcoB  MmiuaT(opMbel  AMCTAHIMOHHOTO  0Opa30BaHUS
OCYIIECTBISCTCS TEKYIIMH KOHTPOJb 3HAHMN OOYdYaroOIIMXCS Ha OCHOBE TECTHPOBAHUSA H
MIPOBEPKH PE3yIbTaTOB CAMOCTOSTEIbHOM pabOThI.

10. PEKOMEHAYEMAS JIMTEPATYPA

10.1. OcHoBHas nuTEpaTypa
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1. bexnemumes, 1. B. Kypc aHanuTuyeckoid reoMeTpuu W JUHEHHOW anreOpsl :
[Yueb. mocobue mnst crynenToB BTy30B] / J1. B. beknemumies. - 2-¢ uzn. - M. : Hayka, 1974. - 320
c.

2. Bentnens, E.C. Teopusi BeposATHOCTEH U €€ MHKEHEPHBIC MPUIIOKEHUS: yueO.
mocoOue ISl CTYJCHTOB BBICHI. TeXH. yue0. 3aBencuuii / E.C. Benruens, JI.A. Opuapos. — 3 u3m.
— Mocksa : Academia, 2003. — 460 c.

3. I'mxman, ML.U. Teopus BeposiTHOCTEH M MaTeMaTW4yecKas CTaTUCTHKA: [y4eOHHK
JUTSL MaT. CTIEUAIBHOCTEH yH-TOB U TexH. By30B| / 1 U. I'mxman u ap. — Kues: Bumamik., 1979. —
408 c.

4. I'menenko, b.B. Kypc Teopun BeposTHOCTEN: [yueOHUK Ui MAT. CHEMAIBHOCTEN
yH-ToB] / b.B. 'Henenko. — 6-e m31. — Mocksa: Hayka, 1988. —446,[1] c.
o. I'mypman, B.E. Teopust BeposiTHOCTE M MaTemMaTHuyeckas CTAaTUCTHKa: y4eO.

nocobwue. st cryeHToB By30B / B.E. 'Mmypman. — 12-e u3a. — M.: Beicin. o6pa3oBanue, 2008. —
478, [1] c.

6. I'mypman, B.E. PykoBOACTBO K pEHICHHIO 3aja4 IO TEOPUU BEPOSTHOCTEM M
MaTeMaTHYeCKOU CTaTHCTHKE: yuel. mocodue as cryneHToB By30B / B.E. 'mypman. — 11-e u3z.
— M.: Bricmi. o6pazoBanue, 2008. — 404 c.

1. Uneun B.A. JluneitHas anreOpa W aHaJIWTHYECKass TeOMETpHs: ydel. s
CTYJICHTOB YH-TOB U T€XH. BY30B, 004aIONIMXCs 1Mo cnenuanbHocTr "Matematuka", "[IpuknagHas
MaremaTuka U uHpopmaruka" / B.A. Unpun, I'.JI. Kum; MockoBckuii roc. yH-T uMm. M.B.
JlomoHOCOBA. - 3-¢ 3. - Mockga: [Tpocnexkr, 2008. - 393 c.

8. Wnbun, B. A. AHanuTtndeckas reoMetpus : [ YUeOHUK 171 U3. CieHalbHOCTEH U
cnenmanbHocTH "[lpukn. matematuka" yH-toB] / B. A. Uneun, 3. I'. Tlo3usk. - 3-e u3g. - M.:
Hayxka, 1981. - 232 c.

9. Kannan, WM. A. Ilpaktuueckue 3aHsATHS 1O Bbicmied wmarematuke. Y. 1:
AHanuTH4ecKas TeOMETpHUs Ha TUIOCKOCTH U B ipocTpaHcTBe / M. A. Kamuas. - 5-e u3z. - XapbkoB
: U3n-Bo Xapsk. roc. yH-Ta, 1973. - 204 c.

10.  KanarHukos, A. H. Ananutrdeckas reoMeTpus : yaeOHOE TTOCOOHUE 715 CTYJACHTOB
BY30B, 00YJarOIMXCs 10 €CTECTBEHHO-HAYYHbIM, TEXHUYECKUM U SKOHOMHUYECKUM HAIPBIICHUSM
u criennanbHOCcTsM / A. H. Kanatnukos, A. I1. Kpumenko. - Mocksa: Axkanemus, 2009. - 199 c.

11.  bexnemumeB /[.B. [lonomHuTensHbIC TJIaBbl JUHEHHON anreOp: [yued. mocodue
1t By30B 10 crient. "®dwusuka" u "llpuxn. matemaruka"] / JI.B. beknemumes. - MockBa: Hayka,
1983. - 335 c.

12. l'enpdang .M. Jlekuun no nmneHoU anredpe / M. M. T'ensdanna. - 4-¢ uzm. -
Mocksa : Hayka, 1971. - 272 c.

13. Unbun B.A. Jluneiinas anreOpa: [Y4eO. mis yH-TOB 1o crienuanbHocTelt "TIpuki.
matematuka" u "®usuka"] / B. A. Uneun, D.1. [lo3usak. - 2-e uza. - M.: Hayka, 1978. - 302 c.

14.  Munopckuii B.I1. C6opHuK 33734 no BeIciiell MateMatuke: [ Yueb. mocodue s
BTYy30B] / B.Il. Munopckuii. - 13-e uzn. - M.: Hayka, 1987. - 350 c.

15. [Mucemennsiit JI.T. KoncnekT jexnuil mo Beicuie matemaruke: [lomHsiil kypce /

J.T. IlucemennsIit. - 2-¢ u3a. - M.: Alipuc npecc, 2004. - 608 c.

16.  IIpockypskoB U.B. C6opHuk 3amau nmo jguHeWHoON anredpe: [Yued. mocodue amis
¢u3.-mar. crenuanbHOCTeH By30B] /

17.  W.B. IIpockypsikos. - 6-e u3x. - M.: Hayka, 1978. - 384 c.

18.  bepman, I. H. COopHuk 3amau mo Kypcy MaTeMaTH4ecKoro aHaiausza : yueO.
noco6ue a1 By3oB / I'. H. bepman. - CII0. : Jlans : Cren. aut., 2000. - 448 c.

19. bynak, b. M. KparHbsle unTerpaisl u psasl : yuebd. A ¢u3s. u ¢pus.-mat. ak. yH-
toB / b. M. bynak, C. B. ®omuH. - 2-e u3x. - Mocksa : Hayka, 1967. - 608 c.

20. Bunorpanosa, 1. A. MaremaTnueckuii aHau3 B 3a/1a4ax U YIpaXHEHUsX : [ YueO.
noco6ue st By3oB] / . A. Bunorpanosa, C. H. Onexnuk, B. A. Cagopauuuii. - M. : U3a-Bo
MI'V, 1991. - 351,[1] c.
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21.  Hemuposuy, b. I1. COOpHMK 33124 U yIpa)kHEHUH 0 MaTEMaTHYECKOMY aHAIHU3y
: yue6. mocobue s By3oB / b. I1. Jemunosud. - M. : ACT : Actpens, [2009]. - 558 c.
22.  UWmeun, B. A. OcHOBB MareMaTH4ecKOro aHammza : [Yuel. mns ¢us.

cnenranbHOCTe| U crienuanbHocTy "Ipukin. matemaruka". U. 1/ B. A. Unwun, D. I'. Tlo3Hsk. - 4-
e u3ll. - M. : Hayka, 1982. - 616 c.

23.  UWmemH, B. A. OCHOBBI MaTeMaTH4YeCKOro aHamu3a : [Y4eOHWK it ¢us.
cnenuanbHOCTe U cnermanbHocTh "Tlpukin. marematuka" yH-ToB]. Y. 2 / B. A. Unbun, 3. T.
[To3Hsk. - 2-e u31. - M. : Hayka, 1980. - 447 c.

24.  Kynpssues, JleB 1. Kypc matemarnueckoro anammsa : B 3 1. : [Yuel. mis ¢us.-
MaT. 1 uHXK.-¢u3. crenmanbHocTel By3oB]. T. 1/ JI. JI. KyapsiBues. - 2. uza. - M. : Beicii. 1mik.,
1988. - 712 c.

25.  @emnep B. Brenenue B Teoputo BeposTHOCTEH u ee mpuiokeHus. T. 1/ Ilep. ¢
anri. P.JI. lo6pymmna u np.; [lox pexn. E.b. dpakuna; C npequcn. A.H. Koamoroposa. — 2-e u3.
- M.: Mup, 1967. —498 c.

26.

27. [MIunos, I'. E. MaremaTuyeckuii aHaJiu3 : KOHEYHOMEPHBIE JIMHEWHbBIC
npoctpanctBa / I'. E. llImnos. - Mocksa : Hayka, 1969. - 432 c.

10.2. lomonHUTEIBHAS TUTEPATypa

1. Konecauk B.W.. Bektopuas anrebpa. [YdeOHO-MeToamueckoe mocobue]. / B.U.
Konecnuk. — JloHenk:

2. T'OY BIIO JouHYVY, 2019. — 93 c.

3. I'ycak, A. A. Marematudeckuii aHanu3 u auddepennuanpasie ypaBHeHus : Cropas.
nocobue 1o pemenuro 3a1ad / A. A. I'ycak. - 2-e u3z. - Munck : TerpaCuctemc, 2001. - 414 c.

4. Mlunayes, B. C. Marematnueckuii ananus : Yue0. mocooue s By3oB / B. C. [lIumaues.
- M. : Bercmn. mk., 1999. - 176 c.

5. lllunaues, B. C. Marematudeckuii ananu3 : teopust 1 npaktuka / B. C. [llunaues. -
Mockaa : JIpoda, 2006. - 350 c.

6. bynapik, .M. Teopust BeposTHOCTEH M MaTeMaTUYECKasi cTaTUCTUKA: [ Yuel. mocooue
JUTst 9KOH. cretl. By30B] / I'.M. Bynapik. — Munck: Beicmi. mik., 1989. —284,[1] c.

7. UBuenko .M. COopHUK 3a/1a4 10 MaTEMaTUYECKON cTaTHCTHKE: [Yuel. mocooue st
BTy30B] / .. UBuenko, FO.U. Mensenes, A. B. Uuctsakos. — M.: Beicm. mik., 1989. — 253,[2] c.

8. Kapaces, A.W. Kypc Bricmieli MaTreMaTuku Jyuisi 3KOHOMHUYECKuX BYy30B. U. 2: Teopus
BEpPOSATHOCTEH M MaTeMaThyeckas cratuctuka. JlmHeitHoe mporpammupoBanue / A.M. Kapaces,
3.M. Akcroruna, T.H1. CaBenseBa. — M.: Beic. mik., 1982, - 320 c.

9. Mensenea M.M. Teopus BeposATHOCTEH M MaTeMaTHyecKas CTaTUCTHKA C
MPUMEHECHHEM HMH(POPMAIIMOHHBIX TeXHOJIOrHH: Yueb. mocodme / M.U. Mensenesa, E.T.
Hogoxwunosa, }0.H. Ilonmmkos, H.B. Pymsnues; Jloneu. Hau. yu-1. —[{oneux :JouHY, 2002. —
331c.

10.  IIsaceukas T.E. Teopus BeposiTHOCTEH M MaTeMaTHYeCKas CTaTUCTHUKA. 3a/Jauyd U
MeTtoanyeckue ykazanus K ux pemenuto / T.E. [lsaceukas. — [1.: JouHY, 2019. — 80 c.

11. ”TH®OPMAIIMOHHBIE PECYPCBI

1. HanmonanbHast ~ JJIeKTpOHHasi  OmOamoTexka (H2B): denepanbHas
rocynapcTBeHHas MHpopmanmonHas cucrema / MunucrepctBo Kynbtypsl P®; Poccuiickas
rocynapcTBeHHas oubnuoteka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obparmenus:

01.09.2023). — Pexxum noctyma: cBoOOIHBIN, moAnucka. Heo0xoquma ycTaHOBKA MPOrPaMMHOTO
oOecrieueHus. — TEKCT: ANEKTPOHHBIH.

2. eLIBRARY.RU: nayunas snexkrpoHHas oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata o6pamenus: 01.09.2023). — Pexxum pocrtyma: Juisi aBTOPH30B.
[10JIb30BaTENEN. —TE€KCT: 3IIEKTPOHHBIM.



19

3. Hayunas snextponHas Oubnuoreka «KubOepJleHuHka»: caiit / Accoruarms
«OtkpeiTast Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
cBOOOTHBIN. — TeKCT: ANEKTPOHHBIH.

4. DNEeKTPOHHO-OMOINOTeUHAS cucrema «JlaHb»: [caiT]. — URL:

https://e.lanbook.com (mara oOpamenms: 01.09.2023). — Pexxum nocryma: ajisi aBTOPH30B.
I0JIb30BaTeNeH. — TEeKCT: JIEKTPOHHBIMN.

o. IBC HOpaiit: snextponHas OubiIMoTeuHas cucreMa: cabT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata o6pammenwus: 01.09.2023). — Pesxum gocTyma: it aBTOPU30B.
II0JIb30BaTeNeH. — TEeKCT: JIEKTPOHHBIN.

6. DJIeKTPOHHO-0ubIHoTeuHas cuctema Jloul'Y: caiit / ®I'BOY BO «lon['Y». —

Honenk, 2016- . — URL: http://library.donnu.ru/ (mata o6pamenus: 01.09.2023). — Pexum
nocTymna: cBOOOIHBIN. — TeKCT: ANeKTpOHHBIH.
7. JuieKTpoHHbIN Kartajgor Hayunoit 6mbnmoreku JlonI'Y: pasnen caiira / HbB

Houl'Y. — Tekcr: anexrpounsiit / DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexxum goctyna: MOUCK CBOOOTHBIN, SJIEKTPOHHBIE JOKYMEHTHI
— Ju1s monb3oBatenet Jlonl'y.

8. Oanextponnblii apxuB JlouI'Y: paznen caiita/ Hb [lonl'Y. — TekcT: aneKTpoHHBIN
// OBC Houl'Y: caiir. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexxum
JOCTyTA: CBOOOTHBIN.

12. TIPOTPAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xopnopatuBnas nutien3ust JJoul'Y Ne 46484614)

2. Microsoft Office (kopnopatuBHas nuuen3ust JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (surensust nporpammbel Dream Spark ist BRICIIHX YaeOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacmepckoro, Adobe Acrobat Reader, xPDF (muniensuun GPL, Apache,
BSD m1st cB0601HOTO TIPOTPaMMHOTO 0OECTICUCHHS ).
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