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Pabouas mnporpamma yueGHONM mucuuMIuinHel «MaTeMaTHKa» SBJISETCS
YacThIO OCHOBHOI IpodeccuoHanbHOM 00pa3oBaTeslbHOM IMporpaMMbl s
NMoJAroToBKM OakasaBpoB 1o HarpasieHuto noarotokn 04.03.01 Xwumus u
npoduino «MeauuuHCKas 1 papMaLeBTHUYeCKas XUMUs OYHOH QopMbl 00yUeHus!.

Pabouast nporpamma yueOHON AMCUMILIMHBL pazpaboTaHa B COOTBETCTBUHM C
OI'OC BO — OakamaBpuar 1no HampasieHunio noxarorosku 04.03.01 Xumwusi,
YTBEPKAECHHBIM NpHKa3oM MuHucTepeTBa 00pa3oBaHusi M Hayku Poccuitckoii
@enepauuu ot 17 urona 2017 r. Ne 671 (¢ M3MEHEHUSIMM ¥ JIOTIOJTHEHUSIMY ),
[IpotdeccroHanbHBIM  CTAHAAPTOM, YTBepXAE€HHBIM [lprukazoM MuUHHCTEpPCTBA
TpyZda M couuanbHOM 3amuThl Poccuitckoil ®exepannn «OO0 yTBepKACHUH
npogeccroHaneHoro cranaapta» ot 18 oktadpsa 2013 r. No 544H (¢ m3MeHEeHUSIMU
1 jonosiHeHusiMu), ITlpodeccuoHanbHbIM CTaHAapTOM, YTBEpXKIAeHHBIM [Iprkazom
MuHucrepeTBa Tpyla ¥ coumanbHoOM 3amutel Poccuiickoit @enepauun «O6
YTBEPKACHUM TpoPeCcCHOHATBHOTO cTaHaapTay oT 22 masi 2017 r. Ned3lu n
ITpodeccnonanbHbIM  CTaHAAPTOM, yTBepxAeHHbIM Ilpukazom MuHucCTepcTBa
Tpyaa W couuanbHol 3awuTel Poccuiickoil ®@epepaunn «O0 yTBep:KIAEHUH
npodeccuoHaibHoro cranaapta» ot 22 mMast 2017 r. No 432H.

COCTABUTEJIb:

cTapmmii  mpernogaBaTenb Kadeapsl  BbiClIed MaTeMaTUKM W METOAMKH
npenogaBanus MaremaTukl @I'bOY BO «JI'TIY» Kanaiino HOnusa HukonaesHa

VTBepmneHa Ha 3acCIaHnMn Ka(bezlpm BRICIIEH MaTeMATMKH M METOJMKH

MIpenoaaBaHys MaTeMaTHKN v
IMpotokoa ot «/i» (I 2046 v, Ne & : /
3aBenyroumil kadeapoi BeICIIEH MaTEMAaTUKN o /& d
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Onobpena Ha 3aceqaHun y4eOHO-METOAMYECKONl KOMMCCHH MHCTHTYTa (DM3HKO-
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TEXHOJIOTH
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TEXHOJIOTHIA Jlaseickuba O.B.

COI'JIACOBAHO: i
Hupextop [enaprtameHnTa o0Opa3oBaHus " Cagenkos B.B.




CTpyKTypa u coaep:kaHue Y4eOHOM THCIUNINHBI

1. Hean 1 3axa4m y4eOHO M CHMILIHHBI
Ileabr0o  ocBoeHMsI  y4yeOHOM  OUCHMIUIMHBI  siBIsieTcss  (OpPMUPOBAaHUE
CUCTEMATU3UPOBAHHBIX 3HAHUU [0 MaTEMaTHKE, KOTOpble OyIyT HMCHOJIb30BaThCS IPU
pelieHnn (QpyHAaMEHTaJIbHBIX M MPUKIAIHBIX 3a/7ad B 00JACTH XMMHMHM M XUMHUYECKOU
TEXHOJIOTMM, IPH M3YYCHUM CMEKHBIX JWCHMIUIMH, JJI [POBEICHUS HAYYHBIX
HCCIIeIOBaHHUM.

3agaum kypca:

- 00ydYeHHE CTYJCHTOB OCHOBAM TCOPETHUCCKOMN U MPAKTUISCKON MaTEMAaTHKH,
UCIIOJIb3YEMBIX ISl PEIICHUS TEOPETHUYSCKUX M MPAKTHYCCKHX 3a71a4 B
00J1aCTH XUMHUH;

- (dopMmHpoOBaHHE y CTYICHTOB €CTECTBEHHOHAYYHOT'O MHUPOBO33PEHUS H
pa3BHUTHE Y HUX CHCTEMHOTO MBITIICHUS;

- IMOArOTOBKA K CHCTEMHOMY BOCIPHUATHIO JaJbHEWIIUX JIUCHUILUIMH
npo()eCCHOHAIBLHOrO  IMKJIa M3 Y4eOHOro IUIaHa, HCIOJB3YIOIIUX
MaTEMAaTUYECKUE METOBI;

- (dopMHpoBaHHE y CTYJACHTOB HABBIKOB KCIIOJIb30BAHHMS MaTeMaTHYECKUX
METOJIOB MCCIICJAOBAHUSA W PELICHUS XHMHUYCCKUX 3a/ay, MOCIMPOBAHHUS
IPOIECCOB, UMEIOLIUX MECTO B XMMHUECKOM IIPOU3BOCTBE.

- OBJIAJICHUE CTYJICHTAMH JOCTATOYHBIM TCPMUHOJIOTHYECKUM H MOHSATUHHBIM
3armacoM, HEOOXOAMMBIM JUISI CAMOCTOSITEIbHOTO H3YYCHHS CICIHAIBLHOM
JUTEPATYPHI.

2. Mecto aucuuimiuebl B ctpykrype OITOIL.

VYyebnas mucimmiiHa «MaTemaTuka» BXOJIUT B 00s13aTEIbHYIO YacTh JTUCIUILIAH
MOATOTOBKM CTYAEHTOB UHJEKC auciuiinabl b1.0.13.

HeoO0xonuMbpIMH  YCIOBUSMH JIJII OCBOCHHSI JUCIUIUIMHBI SBJISIOTCS 3HAHUS,
YMEHUSI U BUIBI JIEATCIBHOCTH, COPMHUPOBAHHBIE B MPOIIECCE M3YYEHHUS IIKOJBHOTO
Kypca MaT€MaTHKHU.

ConepxxaHue AUCHMIUIMHBI SIBISIETCS JIOTMYECKUM IPOAOJLKEHUEM IIKOJIBHOTO
Kypca MaTeéMaTHMKU M CIYXWAT OCHOBOW ISl JAbHEHIIEr0 OCBOCHUSA CJEAYIOIINX
muciutuine: «HopMamoHHbie TeXHOIOTUNY, «Du3nkay, «Du3ndeckas XUMHUS, IS
MPOBEACHNUS HAYYHO-MCCIEAOBATENbCKOM pabOTBI W B TPOIECCEe TMPOXOKICHUS
TEXHOJIOTHUYECKOU MPAKTUKHU.

3. IlepevyeHpb NIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUsI 10 JUCHUIIIMHE
«MaTemMaTHKa», COOTHECEHHBIX ¢ HHANKATOPAMHM J0CTHKEHUS KOMIIeTEeHIIUI

HNuaukaro
Kox mo ®1'OC BO P Pe3yabTaThl 00y4eHUs MO0 TUCHHUILIHHE
AOCTHKEHU S
O6menpodeccruoHaabHbIE
OIIK-3 OIIK-3.1. Ilpumensier | 3HAET:
CrocobeH MPUMEHSTh | TEOPETUUYECKHE u — IOAXOJbI K PELICHUIO 3a/1a4 U3 OCHOBHBIX
pacueTHo- ITOMy3MITHPIYCCKIe pa3nenoB MaTeMaTHKH, a Takke HX
MPUIIOKCHUA B IPUKITAAHBIX XUMHUYCCKUX




TEOPETHUECKUE
METObI 1JI U3YUESHUS
CBOMCTB BEIECTB U
MpOIIECCOB € WX
y4acTHEM c
HCIIOIL30BaHHUEM
COBPEMEHHOM
BBIYHCIIUTEILHOMN

TCXHUKHU

MOJIETTM TIPU PELICHUHN
3a7a4 XUMHUYECKON

HAaIpaBJICHHOCTHU

yMeer:

3agadax, OCHOBHBIC
MaTeMaTHU4ICCKOIo
XUMHNYCCKHUX ITPOLECCCOB,

IMPUHIUIIBI
MOJCIIMPOBAHUSA

NPUMEHATh TEOPETHYECKHE 3HAHMUA K
PELICHUIO 33/1a4 110 KypCY MaTeMaTHuKU 1
XMUMHHU, ToNy4aTb U 00OpabaThIBaTh
PE3yNbTaThl HAYYHBIX SKCIEPUMEHTOB;

BJaJceT HABbIKAMM:

HaBBIKAMM CHCTEMAaTHU3aI[UH1
MPAKTHYECKOTO MCTIOIb30BaHMS 0a30BbIX
3HAHUH U METOI0B MaTEMAaTHKH
HCCJICIOBAHMUS CBOMCTB BEILECTB U
MIPOLIECCOB.

OIIK-4

Crniocoben
IJIAHUPOBATh PabOTHI
XAMUYECKOU
HAIpPaBIEHHOCTH,
o0pabaTsIBaTh u
MHTEPIPETUPOBATH
MOJTy4YEHHBIE
PE3YIIbTATHI c
HCIIOJIb30BaHUEM
TEOPETUIECKUX
3HaHUI u
MPAKTUIECKUX
HABBIKOB PELICHUS

OIIK-4.1. HMcnons3yer
0a30Bble  3HAHHS B
00J1acTH MaTEMaTHUKH U
¢buzuku npu
MJIAHUPOBAaHUHU  paboOT
XUMHYECKON

HaIpaBJICHHOCTHU

3HaeT:

yMmeert:

OCHOBHBIC TIOHATHUS U JIOKa3aTeIbCTBA
(akTOB OCHOBHBIX pa3leloB Kypca
MaTeMaTH4ecKoro aHaNn3a,
AQHAJIMTUYECKOM NeOMETPUM U JIMHEHMHOU
anreopsl;

0COOEHHOCTH WX  HCIIOJIb30BaHUHM B
paboTax B 00JIaCTH XUMUHU.

NPpUMCHATH MATCMATHYCCKUC MCTO/bI
00paboTku MH(OPMAIMKM TPU PEIICHUH
XMMHYECKUX  33Ja4,  aHalu3a W
MOZACIIMPOBAHUA XUMHUYCCKHUX
HPOILIECCOB;

OLICHUBATh npeamnojaracMbIc
bu3ndeckue u MaTeMaTH4YeCKHe
OrpaHUYEHHUS Ha pabOTHl XUMHUYECKOM
HaIPaBJICHHOCTH.

BJaJceT HABbIKAMM:

MPUMEHEHHUS CHCTEMBI
dbyHIaMEHTATBHBIX MaTeMaTHIECCKUX
MOHATHH B XOJI€ HAYYHBIX UCCIICIOBAHUI;
TEOPETUYECKOTO U SKCIIEPUMEHTATBLHOTO
HCCIICAOBAHUS MOJIEICH XHMMHYECKHX
MIPOILIECCOB;

OILICHUBAHUS JIOMTYCTUMOCTH
MPAKTUYECKOTO MIPUMEHEHUS
MaTeMaTHYeCKUX U (PU3MUECKUX 3aKOHOB
W UX aJanTanuu K padoraMm B o0nacTu
XHMHH.

OIIK-4.2.
OOpabatbIBaeT NaHHBIC
c UCTIOJIb30BaHUEM
CTaHAAPTHBIX
croco0oB
arrpoKCuManun
YHCIICHHBIX

3HaeT:

yMmeert:

OCHOBHBIE IOHATHS, IPUHIUIIBI U 3aKOHBI
TEOPUHU BEPOSATHOCTEH, MATEMATUYECKOU
CTaTHCTUKH, PETPECCHOHHOTO aHAIN3a;
METO/IbI 00paboTKu IIOJIY4E€HHBIX
YHCIJIOBBIX PE3YJIbTATOB.

CUCTEMAaTU3UPOBATh, MHTEPIPETUPOBATH




XapaKTEPUCTUK PE3YIBTATEI pvaéTOB M COOCTBEHHOT'O
OKCIICPUMECHTA,

— TNPOU3BOANUTH TOYCYHOC M MHTCPBAJIIBHOC
OCHUBAHUC DPA3JINYHBIX IIapaMCTpPOB
XUMHUYECKHUX IIPOLECCOB, OIPECACIATH
OCHOBHBIC XapaKTCPHUCTHKH HeHTpaHBHOﬁ

TCHACHIINHN n XapaKTCPUCTHUKHU
paccesHusI.
BJIa/ieeT HABbIKAMM:
— TIPaKTUYECKOTO UCIIOJIb30BaHUS
CTaHJAPTHBIX METOJI0B aHanmM3a,
00paboTKu u MPECTaBICHUS

pEe3yJIbTaTOB U3MEPEHUM.

4. CTpyKTYypa 1 coepxkaHne y4eOHo JTUCHUILTHHbBI

4.1. O0bem y4eOHOU TUCUMIVIMHBI U BU/IbI Y4e0HOIl padoThI
O0BeM yacosB / 3a4. ef.

Buna yueOHo# padoThI

Ounas 3aouHas
¢dopma ¢popma
OO0mas yyeOHas1 HAarpy3Ka 324 -
(9 3au4. en.)

Oobs3aTesbHAsE AyTUTOPHAS yUeOHasA -
HArpy3ka (Bcero 4acoB), 160
B TOM YHCJIe:

Jlexmu 38 -

CemuHapcKue 3aHATHS - -

[IpakTrueckue 3aHATHS 122 -

JlaGopaTopHbie paboThI - -

KonrtponbHbie paboThI - -

Kypcosast pabota / KypcoBOil MpOEKT - -

Hpyrue ¢GopMbl opraHu3anuy y4eOHOTOo -

npoiiecca

CamocTosiTesqibHasi padoTa cTyeHTa (BCero 4acoB) 133 -

dopma arrecTaums 4 3ayet/ -
27 3K3amMeH

4.2. Conep:kaHue pa3esioB y4eOHOH TUCUUIINHBI

Tema 1. DneMeHThI TUHEWHOM 1 BEKTOPHOM aiareopbl

Mampuyuwi. /leticmeus nao mampuyamu. Buasl matpuil. JInHelHble onepanuyd Haj
MaTpullaMM M MX CBOMCTBA. YMHOXKEHHME MAaTpul. TpaHCIOHMPOBAaHUME MATPHIL.
Onpeodenumenu. Ceoticmeéa u eviuucienue. CBOWCTBa omnpeaenutesneii. MUHOPHI,
anreOpanueckue nononHeHus. Beraucnenue onpenenureneit. Oopamuas mampuya. Pane
mampuyvl. Teopema 00 oOpaTHOM wMmarpuile. PermieHue MaTpUUYHBIX ypaBHEHUM.
Brruucnenne panra MaTtpuil METOJOM DJJIEMEHTApHBIX mpeoOpasoBaHuii. Teopema o
6asucHoM muHOpe. Kpurtepuii paBenctBa Hymo ompeaenutens. Cucmemvl AUHEUHbIX



ypaeuenuti Memoovl pewenus. OCHOBHbIE TOHATHS W onpeaeieHus. Kpurepun
COBMECTHOCTH M €IMHCTBEHHOCTH pellleHus. MaTpuuHblid croco0 permieHus. Meron
Kpamepa. Meton I'aycca. Teopema Kponekepa-Kanemnu. Kowmnaexcuvie uucna. Ilone
KOMNIEeKCHbIX uducen. AnreOpandeckas W TpUroHOMeTpuueckas (OpMbl KOMIUIEKCHOTO
yucna. KOMIIEKCHO cONpshKeHHOE 4ucio. JlelcTBUS HaJ KOMIUIEKCHBIMU YHCIIAMM.
Bo3BeneHuss B CTENeHb M U3BJICUYEHUE KOPHEH U3 KOMIUIEKCHBIX yucel. KoMIuiekcHble
matpullbl. [lonamue éekmopa. Jlunetinvie onepayuu Hao éekmopamu, ux ceoticmea. bazuc.
JInHeHas 3aBUCUMOCTD M HE3aBUCUMOCTh BEKTOPOB. basuc cuctemsl BEKTOpOB. Teopema
0 pasyioKeHHH BekTopa mno Oasucy. Koopaunatsl BekTopa. JlekapToBa MmpsMOYroyibHas
cucreMa KoopauHat. [Ipoeknusi BekTopa Ha OCh, CBOMCTBa mpoekuui. Hampasmisroniue
KOCHHYCBI BEKTOpa. JIMHelHbIe onepanny HaJ BEKTOPaMU, 33JaHHBIMU B KOOPJIWHATHOU
dopme. Kputepuii KoJIMHEApHOCTH BEKTOPOB. 3ajiada O JEJICHUH OTpe3Ka B 33aJJaHHOM
oTHOIIeHUU. [lpouszgedenue 6ekmopos. Hx ocnosnvle npunosxcenus. CKalapHOE
OPOU3BENCHUE  BEKTOPOB. BekTopHOe mpou3BeneHUE  BEKTOPOB. (CMeNIaHHOE
IPOU3BENECHUE BEKTOPOB.

Tema 2. AHanmuTHUYECKasi FEOMETPUS Ha INIOCKOCTH U B IPOCTPAHCTBE

Memoo koopounam. PaccTosiHue Mmexay AByMsi Toukamu. JleneHue oTpeska B
JaHHOM oOTHouleHud. [lonspHo-cepuueckre U TOJAPHO-LIMIMHIPUUECKUE CHUCTEMBbI
koopauHat. [lonaTne nuHMA W noBepXHOCTEW. [lpsamas u niaockocme. llpsimas Ha
IJIOCKOCTH. YPaBHEHUS NPSIMOW Ha IJIOCKOCTH. B3anmHOE pacmosiokeHue NpsMbIX HA
IJI0CKOCTH. PaccrosiHne oT TOYkM A0 mpsiMou. I10CKOCTB B MPOCTpaHCTBE. Y paBHEHHUS
IJIOCKOCTH. B3auMHOE pacrosnokeHue miockocTen. PacctosHue oT TOYKH 10 IIOCKOCTH.
IIpsamas B mpocTpaHcTBe. B3anmMHOE pacIionokeHne npsiMor U INIOCKOCTH B IPOCTPAHCTBE.
Kpusvie 6mopoco nopsaoka: OKPYXKHOCTb, DJUIMIIC, Turepbona u mapaboia; HX
reOMETPUYECKHE CBOMCTBA M ypaBHeHUs. [loctpoenne xpuBbiX. [logepxnocmu 6mopozo
nopsaoka. Cdepa. Hunuugpuueckue mnoBEepXHOCTH. KoHUYECKHE TMOBEPXHOCTH.
Omnmuncousi. OJHOMOJOCTHBIM W JABYNOJOCTHBIM TUNEPOOSIOUA. DJUIMITHUYECKHM
napa6osions. ['unepooamyeckuii mapadbosgoua. MeTo1 ceueHui.

Tema 3. OCHOBBI MATEMaTUUYECKOTO aHAM3a

Beeoenue 6 mamemamuueckuii ananus. YucmoBbie MHOKeCTBA. DyHKIUSA: CBOMCTBA H
crocoObl 3adaHusl. DneMeHTapHble (yHKIMU. YuciaoBble mociemoBatenbHOCTH. [Ipenen
YHCJIOBOM MocienoBareabHoCTH. OCHOBHBIE TEOpEMBI 0 npeaenax. [Ipeaen pyHkuu B TOUKeE.
[Ipenen pyHkmm B OecKOHEYHOCTH. beckOHEUHO Majble B TOYKE (DYHKIIMM, UX CBOMCTBA.
[Ipenen dyukmuu B Touke. HekoTopeie 3aMedarenbHbie npeaeabl. HempepbIBHOCTD (yHKITHIA
B Touke. CBolicTBa (PyHKIMI, HENPEPHIBHBIX B TOYKE M Ha OTpe3ke. /Juggepenyuanvroe
ucyucnenue @ynkyuu o00Hou nepemennou. @PyHkuus, auddepeHnupyemas B TOUKeE.
Hudbdepeniman GyHKIIMN U €ro reoMeTpudeckuii cmbici. [IponsBoaHas GyHKIUH, €€ CMBICT
B pa3MMuHBIX 3a7adax. [lpaBuna HaxoXJeHUs MPOM3BOAHOM U auddepeHimana.
[IpousBoansie u auddepeHuuansl Beicmiux nopsiakoB. [lpaBuno Jlonurans. Popmyna
Teiinopa. IlpousBoaHas CIOXXKHONM W 00paTHOW (YHKUMIA, NPOU3BOAHASA (PYHKIIHA,
3aJIaHHBIX HESBHO WM mapamerpudecku. Jlorapupmuueckoe muddepeHnmnpoBanue.
UccnenoBanrie QyHKIMU MpU MOMOIIM MPOU3BOAHOU. YCIOBUS MOHOTOHHOCTH (DYHKIIMH.
OkctpeMyMbl (pyHKIHH. OThICKaHWE HAMOOBIIETO W HAMMEHBIIETO 3HAYCHWHA (YHKIIUU.



UccnenoBanue BBIMyKJIOCTH (GyHKIUU. Touku mepermba. AcuMmnToTbl GyHKUud. OOImas
cxema uccieoBaHus GyHKIMU U TIOCTPOCHHUS €€ rpaduka.

Juggepenyuanvrnoe ucuucienue Qyukyuu mHoeux nepemeruvix. DOYHKIUSA HECKOJIbKUX
nepemeHHbIX. DyHKIMA ABYX nepeMeHHbIX. O0nacTh onpeaeneHuss 1 001acTb 3HAUCHHUS
¢bynakuu. Crnoco6sl 3amanust ¢GyHKuu. ['paduk QyHKIMK ABYX nepeMeHHbIX. JluHun
ypoBHs. YacTHbie mNPOM3BOMHBIE (YHKIIMA HECKOJbKUX IEPEMEHHBIX. YacTHBIC
MPUPAIICHNST U YaCTHBIC MPOW3BOAHBIC (DYHKIMHM IBYX TNepeMeHHbIX. DyHKIHS IBYX
nepeMeHHbIX, nuddepenupyemas B Touke. [lomueiii auddepenunan GyHKINN B TOUKE.
HeoOxomumoe wu nocrarounoe ycioBus nauddepennupyemoctu. IlpousBomnas 1o
HampasieHuto. ['paauedT. DKcTpeMyMbl (DYHKIIMU NBYX IepeMeHHbIX. HaumbOombinee u
HauMEHbIIIee 3HaUeHUs (YHKIUU JABYX MEPEMEHHBIX. Mumespanvroe ucuucienue GyHKyuu
oonotl nepemennoi. IlepooOpasHas. HeonpeneneHHBIN MHTErPAl U €T0 CBOMCTBA. MeTO b
uHTerpupoBanusa. OnpeneneHHbIii HHTErpal, ero cpoiicta. ®opmyna HerotoHa-JIeOHuira.
MeToapl MHTETpUPOBAHUS TPU BBIYMCICHUU OMNpPENEICHHOTO HHTerpana. llpunoxenue
OTNPEAENICHHOIO HHTErpajia K BBIYMCIEHUIO IUIOMIAIM IUIOCKOM (QUryphl, JUIMHBI AYyTH U
o0beMa Tea BpaleHusl.

Tema 4. OObIkHOBEHHBIE AU PepeHInaTbHbIC YPAaBHEHUS.

Huggepenyuanvuvie ypaenenuss nepsoco nopsioka. llonstue nuddepeHmanbHOro
ypaBHeHUsT TiepBoro mopsiaka. OOmiee perieHue, oOmui MHTErpaj, YaCTHOE PEIICHUE
muddepennnanbHoro ypaBHenus. 3anada Komu. HauanbHble ycnmoBusi. YpaBHeHHE C
pazaensmuMucs nepeMeHubiMu. OgHopoiHoe nuddepeHiaibioe ypaBHeHHE IEPBOTO
nopsnaka. Jluneitnoe muddepeHInanbHOEe ypaBHEHHE MEPBOrO MOPSAIKA. YpaBHEHHUE
bepuynmu.  Juggepenyuanvuvie  ypasnwenus  evicuiux — nopsiokos.  Ilonsatue
muddepeHnnanbHOr0 ypaBHeHHsl n-ro nopsnaka. 3agada Komm. HavanbHble ycnoBus.
OcHOBHBIE METOJIbI MOHMWXEHUSI MOPAIKOB AudepeHnanbHbIX ypaBHEeHUH. Jluneiinvle
oughgepenyuanvrvle ypasHenus 6mopozo nopsoka. Buspl ypaBHEHUM BTOPOTO MOPSIKA.
Jluneiinpie  nudQepeHmanbHble  ypaBHEHHS — BTOporo  nopsaka. [Ipumenenue
muddepeHIuanbHbIX YPaBHEHUH.

Tema 5. OCHOBBI TEOPUM BEPOATHOCTEN U MAaTEMATHIECKON CTaTUCTHUKHU

Ochognble nonoscenus meopuu geposimuocmeti. OCHOBHBIE TIOHSATHSI KOMOMHATOPUKH.
Cnyuqaiinpie  coOwbiTHs. Kiaccumueckoe ompenenenne BeposTHOCTH. Ormepanuu  Haj
coOpITusaMuU. OrmpeaeneHnue yCIOBHOM BeposSTHOCTH. HeszaBucmMocTh COOBITHI. Teopembl
CIOKEHUSI W  YMHOXEHHS BeposiTHOocTel. Teopema 0O TMOJHOW  BEPOATHOCTH.
[TocnenoBaTeIbHOCT, HE3aBHCHMBIX HcmbITaHuk. Cxema wu  ¢opmyna beprymim.
[Tpubmmxenubie Gopmynsr Jlammaca u Ilyaccona. OmpeneneHue CiaydalHOW BEITWYUHBEI.
DyHKIMS pacClpeICIICHUS CIIy4YailHON BETMYUHBI U INIOTHOCTh PACIIPEICIICHUS BEPOATHOCTEN.
HenpepbiBHBIE M THUCKpETHBIE pacmpenesieHusd. [Ipumepsl pacrnpeneneHuii: HOpMaabHOE,
OMHOMMAJIbHOE, IyacCCOHOBCKOE, paBHOMEPHOE, IMOKa3aTelibHOe.  XapaKTePUCTHKU
Ciy4alHbIX BeJMurH. HopManbHbIi 3akoH pacnpenenenus. [IpaBuno «rpex curmy. [lonsarue
0 3aKOHE OOJBIINX YuCell. Dremenmsl mamemamudeckol cmamucmuxku. OCHOBHBIC 3a1a9H
MaTeMaTU4YeCKON CTaTUCTUKH. ['eHepanbHas COBOKYMHOCTh W BBIOOpKH. CTaTHCTUUYECKHIA
pan. YwucioBble XapaKTEPUCTUKH CTATUCTUYECKOIrO pacrhpenesicHus. ToudeuHble U
MHTEPBAJIbHBIE OLIEHKHA HEM3BECTHBIX MAPAMETPOB PACIPENECICHUS CIyYalHOW BEIIMUYUHBI 110
BBIOOpKE. MeTo/1 TOBEpUTEIBLHBIX HHTEPBAJIOB.



4.3.Jleknun

O0bem yacoB
Ne i/ Ha3Banue TeMbl Ounas | 3aouHasn
dopma | dopma
1 cemectp

Tema 1. Inemenmol 1uneiinOll U 6eKMOPHOUL An2eOPbL. 6
1 Martpwuripl. JIelCTBIS HAT MATPHIIAMHE. 2

2. Onpeaenureny. CBOWCTBA U BHIYMCIICHUE.
3 Cucrembl TMHEHHBIX ypaBHEHHH. MeTozpl perieHust 2
4 TlonsTue BekTopa. JInHeHbIe onepaliud Ha/l BEKTOpaMH, UX 2

cBoiicTBa. [Ipon3BeieHNs BEKTOPOB.
Tema 2. Ananumuueckan ceomempus Ha NAOCKOCIU U 8 RPOCMPAHCHge. 8
5 Merton xoopauHaT. OCHOBHBIE IPHJIOKEHUSI. 2
6 IIpsAmMast 1 IIIOCKOCTB. 2
7 Kpussie BTOoporo mopsiaka 2
8 IToBepXHOCTH BTOPOTO TTOPSIIKA 2
Tema 3. Ocrosbl mamemamuyecKko2o ananu3a 12
9 BBenenue B MaTeMaTHUECKUI aHAIIN3 2
10 Juddepennumansroe ucuncieHne GyHKIMH OJHOM NepeMEHHOM 4
11 JuddepennmanbHoe ucuncieHne GyHKIMH MHOTHX TIEPEMEHHBIX 2
12 WHTerpanbpHoe HCUUcaeHUe QYHKIMHA OIHON MepEeMEHHON 4
Hroro 3a 1 cemectp: 26
2 cemecTp
Tema 4. ObvikHoseHHbIE OughhepeHyuanbHbIE YPAGHEHUA 8
13 JubbepeHnnanbHble ypaBHEHUS IIEPBOTO MOPSIIKA 4
14 Juddepennnanpaple ypaBHEHUs BBICIINX MOPSIIKOB 2
15 Jluneiinple quddepeHunanbHple ypaBHEHUs! BTOPOTO MOPsiIKa 2
Tema 5. Ocnoewvt meopuu éepoamuocmeil 4
U MamemMamuiecKoil CInamucmuKu

16 OCHOBHBIE TTOJOKEHHUS TEOPUU BEPOSITHOCTEN 2
17 DJIEMEHThl MAaTEMaTUYECKON CTaTUCTUKHU 2
Hroro 3a 2 cemectp : 12
Hroro: 38

4.4. llpakTnyeckune 3aHATHUS

O0Bbem yacoB
Ne ni/m HasBanne TeMbl Ounas | 3aounas
¢opma ¢dopma
1 cemectp

Tema 1. Inemenmul 1uneiinoOll U 6eKMOPHOU An12edPbL. 20

1 Marpuisl. JleHcTBUS HaJl MATPULIAMHL. 2
2. Onpenenurenu. CBOWCTBA M BBIYHCIICHHE. 2
3 OO6paTHast MaTpuia. PaHr MaTpuIlb! 2
4 CHCTeMbI TMHEHHBIX ypaBHEHNH. METONIBI pelieHus 4
5 Komnnekcuslie yncna. Ilone KOMIIEKCHBIX YnCe. 2
6 [Tonstue BekTopa. JInHEHBIE ONEpaliiy HaJl BEKTOPaMH, UX 2

cBolicTBa. basuc

7 IIpounsBenennst BEKTopoB. IX OCHOBHBIE TPUIIOKEHHUS. 4
8 KonTponbHas pabora 2
Tema 2. Ananumuueckasn 2eomempus Ha NAOCKOCHU U 8 RPOCMPAHCMEe. 16

9 Merton xoopauHaT. OCHOBHBIE IPHIJIOKEHUSI. 2
10 IIpsimast ¥ TUTOCKOCTB. 4
11 Kpussie BToporo mopsiaka 4
12 [ToBepxXHOCTH BTOPOTO NOpsiAKA 4




13 | KonTponbHas pabora 2
Tema 3. Ocnosbl mamemamuueckozo ananusa 50

14 BBeneHne B MaTeMaTH4eCKUN aHAIIN3 6
15 JnddepenumanbHoe ucyrcienne GyHKIMK 0THOM IepeMeHHON 14

16 JnddepenunanpHoe ucurcienne GyHKIMM MHOTHX IIEPEMEHHBIX 8
17 WnTerpanpHoe ucurcieHne GyHKIMU OTHOM epeMeHHON 20

18 Kontponpras paborta 2
HTtoro 3a 1 cemectp : 86

2 cemectp (2-3 TpumecTp)

Tema 4. Odviknosennwvle Oughgepenyuansvrvle ypasHeHus 22

19 JubbepeHnpanbHble ypaBHEHUS IEPBOTO MOPSIIKA 4

20 JubdepeHnnanbHple ypaBHEHUS BBICIIUX MOPSIKOB 8

21 Jluneiinpie quddepeHnanbHbIe YpaBHEHUS BTOPOrO MOPsIKa 8

22 KonTponbHas pabora 2
Tema 5. Ocnoewvt meopuu éepoamuocmeil 14

U MamemMamuiecKoil CInamucmuKu

23 OCHOBHBIE TTOJI0KEHUS TEOPUU BEPOSITHOCTEN 8

24 DJIEMEHThl MAaTEMaTUUECKON CTAaTUCTUKHU 6
Hroro 3a 2 cemectp: 36
Hroro: 122

4.5. JlJabopaTopHbie padoThl YUCOHBIM TJIAHOM HE TIPEAYCMOTPEHBI.

4.6. CamocrosiTesibHasi padoTa CTyIeHTOB

Ne
n/n

Ha3zBaHue TeMbI Bux CPC

O0BeM yacoB

OuHasn
dopma

3aounas
dopma

1 cemectp

Tema 1. D1eMeHTHI JJHHEIHOI
¥ BEKTOPHOM ajre0psbl.

pabdoTa ¢ TeKIIMOHHBIM
MaTepuaom;

HOTOTOBKA K MPAKTHYECKUM
3aHATHSIM;

peIleHIe UHTUBHTYaTHHOTO
3aJ1aHus;

MOMCK ¥ 0030p JINTEPaTyphI,
3NIEKTPOHHBIX HCTOUHHKOB
uHbOpMAaIUH;

HO/rOTOBKA K KOHTPOJIFO TEKYIINX
3HAHUM MO JMCIUTUTHHE

22

Tema 2. AHasmTH4YecKas
2 reoMeTpHsi Ha MJIOCKOCTH U B
NMPOCTPAHCTBE.

paboTa ¢ JeKIIMOHHBIM
MaTepHaIoOM;

MOATOTOBKA K MPaKTUYECKUM
3aHATUSIM;

MOATOTOBKA K KOHTPOJIIO TEKYIIIHX
3HAHWM 110 TUCIUILINHE,

pelieHue NHANBUAYAIbHOTO
3aaHUS;

W3y4YEHHE NPUKIATHOMN
HaIPaBJICHHOCTU TEMBI

34

Tema 3. OcHOBBI MAaTEpHAIIOM;
3 MaTeMaTH4ecKoro aHaJIn3a MIOATOTOBKA K MPAKTUYECKUM

pa60Ta C JCKIIMOHHBIM

3aHATHAM,
IOATOTOBKA K KOHTPOJIIO TEKYIIUX

44




3HAaHUH M0 AUCUUIIINHE;
pelIeHne HHIUBUIYaIbHOTO
3a/laHus;
MOJTrOTOBKA JIOKJIA/A.
HToro 3a 1 cemecTp: 100
3auver | IMoaroroBka K 3a4eTty 4
2 ceMecTp
paboTa c TeKIMOHHBIM
MaTepHajoM;
Tera 4. OGLIKHOBEHHLIE MOJITOTOBKA K PAKTUIECKUM
3aHSATHUAM;
3 nuddepeHunaIbLHbIE 21
ypaBHeHus peH_IeHl/Iﬁ‘: WHIUBUAYaITBHOTO
3a/1aHus;
MOJITOTOBKA K KOHTPOJIIO TEKYIITIX
3HAaHUH M0 AUCLUILTHHE.
paboTa c TeKIMOHHBIM
MaTepuaIom;
Tema 5. OcHOBBI Teopun MOATOTOBKA K MPAKTHYECKUM
4 BepOSITHOCTE ) 3aHATHSM; 12
U MaTeMaTHYecKoii pelIeHne HHIUBUAYaIbHOTO
CTATHUCTUKH 3a/1aHus;
MOJTOTOBKA K KOHTPOJIIO TEKYIIUX
3HaHUI N0 JUCLUIUIMHE.
HToro 3a 2 cemecTp: 33
JK3aMeH ‘ IMoaroroBka K 3K3aMeHy 27
Hroro: 169
3auer/JdK3aMeH ‘ IHoaroroska 31

4.7. KypcoBble paGoThl yueOHBIM IIJIAHOM HE MPETyCMOTPEHBI.

5. MeToan4eckoe odecneyeHune, 00pa3oBarejibHbIe TEXHOJIOTHH

[IporpaMmoi IUCHMIUIMHBI NPEAYCMOTPEHO UTEHUE JIEKIUMH M IPOBEICHUE
IIPAKTUYECKUX 3aHATHU. [IpenonaBanme BeneTcs ¢ NMPUMEHEHUEM CIEIYIOIIUX BHJIOB
00pa30BaTeNbHBIX TEXHOJIOTUN:
ayIMOBU3YaJIbHASI TEXHOJIOTHS,
TEXHOJIOTHsI OpraHU3alliy IPYIIOBOrO B3aUMOAEHCTBUA (IUCKYCCHSI, MO3TOBOM LITYPM U
ap.)
MHIMBUIyJIN3UPOBAHHOE O0YyUEHHUE C TPYIIIOBBIM 00CYKIEHUEM UTOIOB,
MH(POPMAILIMOHHBIE TEXHOJOIMH (MCHOJb30BAaHUE AJIEKTPOHHBIX 00pa30BaTENIbHBIX
pECYpPCOB (DJIEKTPOHHBIM KOHCIIEKT) IPU MOATOTOBKE K JEKUUSAM U INPAKTUYECKUM
3aHATHSM),
paboTa B KOMaH/i1e (COBMECTHAsI pab0Ta CTYACHTOB B IPYIIIE IIPU BHIIIOJIHEHUHU IPYIIIOBBIX
JOMAIITHUX 3aJJaHUi).

6. @opMBbI KOHTPOJISI OCBOCHUS YUEOHOM M CIIUTLIUHDI.

Tekyiasa arrectanus CTyAEHTOB MO NUCIUIUIMHE «MaTeMaTtuka» Npou3BOJUTCS B
JUCKPETHBIE BPEMEHHBIE MHTEPBAJbl B CIEAYIOMIUX (PopMax: ompoc, MPOMEKXYTOUHbBIE
Cpe3bl, BHIMOJHEHUE WHIMBUIYAIBHOTO 3aJ]aHusi, KOHTPOJIbHAsI paboTa, 3a4eT, HK3aMeH.
Kpurepuu OLIEHKHM YUYWTBHIBAIOT pe3yJbTaThl IMOCEHIAEMOCTH JIEKIMM, BBIMOIHEHUS



MPAKTUYCCKUX 3aJaHHi, BBIMOJHCHHUS KOHTPOJIBHOW pabOTHl. DTO IMO3BOJSET CO37aTh
O00BEKTHBHYIO KAPTUHY OCBOCHHUS CTYACHTAMH JUCIUIUIMHBI U YYUTHIBACTCS HA K3aMCHE.
W TOTrOBBIi KOHTPOJIb 10 pe3yJibTaTaM OCBOCHHS TUCIMILIMHBI IPOXOANUT B opme
YCTHOTO 3a4€Ta M YCTHOTO 3K3aMEHa, BKITFOUAET B Ce0s1 OTBET HA TEOPETUYCCKHIE BOTIPOCHI,
BBINTOJIHEHUEM MPAKTUYECKUX 3aJaHUN.
Cucrema HakoIIeHHs 0aIOB MO BUAaM pabOT OTpakaeTcs B TaOIuIe:

Cucrema oueHUBaHHUA Y4eOHBIX JOCTHKEHUI CTYIEHTOB
04HOIi opMbI 00yUeHUA

Buj yueOHoii padoThl Komriecrso
0aJL10B

1 cemectp
Pemenue 3a1a4 Ha TPaAKTUYECKUX 3aHATUSIX 40
KontponbsHbIe paboThI 15
NHnuBuyanbHOE 3a1aHUE 20
3auer 25
HUToro 3a 1 cemecTp: 100

2 cemecTp
Pemenue 3ana4 Ha TPaAKTUYECKUX 3aHATUSIX 32
KontponbsHbIe paboThI 10
NHnuBuyanbHOE 3a1aHUE 28
DK3aMeH 30
HToro 2 cemecTp: 100

HaxonurteabHast cucteMa oneHuBanusa no 100-0aaanHoi mikaJje
Yer1oipexodaiu-
JbHas 100-

cucTeMa oasIbHaS
OIICHUBaAHUA nIKaJjaa
IK3aMEHa

Cucrema
bykBeHHas mkaJja, coorsercrywomas 100-0a/uibHoil  |0lleHU-
HIKaJe BaHUsI
3auyera

A — OTJIMYHO — TEOPETUUYECKOE CO/ICPKAHUE Kypca OCBOCHO
MOJTHOCTHIO, 0€3 MPOoOeIoB; HEOOXOIUMBIE MPAKTHICCKUE
HABBIKK Pa0OTHI C OCBOCHHBIM MaTEPUATIOM

OTIUYHO 90-100 c(hOpMHUPOBAHBI; BCE MPEYCMOTPEHHBIE MPOTPAMMOM
oOyueHus1 yueOHbIE 3aJaHMs BBIITOJHEHBI, KAUECTBO UX
BBITIOJTHEHUS OLIEHEHO YUCIIOM 0aslioB, OJIM3KUM K
MaKCUMaJIbHOMY

B — oueHb XOPOIIO — TEOPETHUECKOE COJIEpKAHUE Kypca
OCBOEHO TOJIHOCTBIO, 6€3 MpoOesIoB; HeOOXOIUMEIE
MPaKTUUYECKHE HaBBIKU PA0OTHI C OCBOCHHBIM MaTepuaioM
B OCHOBHOM C()OpPMHPOBAHBI; BCE NMPETYCMOTPEHHBIE
Xoporo 83-89 MporpaMMoii 00y4ueHus: yueOHbIe 3a/1aHUS BBHITIOTHEHBI,
KQUE€CTBO BBIIIOJITHCHUA GOHBIHI/IHCTBa N3 HUX OLICHCHO
YKCIIOM 0asioB, OJIM3KUM K MAKCUMAJIbHOMY

3auTeHO




Xoporo

75-82

C — XOpOIIIO — TEOPETHYECKOE COJIep KaHIe Kypca OCBOCHO
MOJTHOCTHIO; HEKOTOPBIE MPAKTUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHaIoM c(OPMHUPOBAHBI HEIOCTATOYHO;
BCE MPETYCMOTPEHHBIE POrpaMMoii 00yueHHs yueOHbIe
3a7[aHus BBITTOJIHEHBI, KAYECTBO BBIMOJIHEHNS HH OJJHOTO U3
HUX HE OLICHEHO

MUHAMAJIBHBIM YHCIIOM 0ajuI0B, HEKOTOPBIE BU/IBI 3aJaHUI
BBITTOJIHEHBI C OIIMOKaMHU

'Y moBieTBO-
PUTEITBHO

63-74

D — y1OBIETBOPUTEIHHO — TEOPETUUECKOE COJICPIKAHNE
MUCLUTUIMHBI OCBOCHO YaCTHYHO, HO TPOOEIIbI HEe HOCAT
CYILIECTBEHHOT'O XapaKTepa; He0OXOJUMBbIE PAKTHIECKUE
HaBBIKH Pa0OThI C OCBOCHHBIM MaT€pHajIOM B OCHOBHOM
c(hopMHUPOBAHBI; OOJILITMHCTBO MPETYCMOTPEHHBIX
porpamMMoii 00ydeHus: ydeOHBIX 3a/1laHHI BBITOIHEHO,
HEKOTOPBIE U3 BHIOJIHEHHBIX 33/IaHUH, COJIEPKAT OMINOKH

'Y noBneTBO-
PUTEITBHO

50-62

E — mocpeicTBEHHO — TEOPETHIECKOE COJIEpIKaHue Kypca
OCBOEHO YaCTHYHO; HEKOTOPHIE MPAKTUYECKUE HABBIKH
paboThl HE CHOPMHUPOBAHBI, MHOTHE MPEAYCMOTPEHHBIC
MporpaMMoii 00y4deHus yueOHbIe 3a/1aHUsI HE BHITIOTHEHBI
MO0 KauecTBO BBIMOIHEHHS HEKOTOPHIX M3 HUX OI[CHEHO
YHCIIOM 0aioB, OMM3KHUM K MUHUMAIEHOMY

Heynosnerso-
[PUTEITBHO

21-49

FX — HEeyZJ0OBJIETBOPUTEIIBHO — TEOPETUUECKOE COJIEpIKaHUE
Kypca OCBOCHO YaCTUYHO; HEOOXOIUMBIE MPAKTHUECKUE
HaBBIKH pabOTHI HE C(HOPMUPOBAHBI; OOJIBIIMHCTBO
MPeyCMOTPEHHBIX MPOrpaMMoi 00y4YeHHs yueOHbIX
3a/laHui HE BBIMTOJHEHO MO0 KayecTBO UX BBHITOJIHEHUS
OLIEHEHO YMCJIOM OalyIoB, OJM3KUM K MUHUMAIbHOMY; TIPH
ITOTIOJTHUTEIFHON CaMOCTOSTEILHOM paboTe Hall
MaTepHaioM Kypca BO3MOXKHO TOBBIIICHUE KayeCcTBa
BBITIOJTHEHUS Y4eOHBIX 3a/laHui

He 3auteno|

Heynosnerso-
[PUTEITBHO

0-20

F — Hey1OBIETBOPUTENHLHO — TEOPETUYECKOE CO/IEPIKaHUE
Kypca He OCBOCHO; HEOOXOIMMbIEC IPAKTHUECKHE HABBIKH
paboThI He COPMHUPOBAHBI; BCE BHIIIOJHEHHbIE YUeOHbIE
3aJIaHusI COJIEPIKAT IPyObIe OITMOKH,

TOTIOJTHUTENIbHAS CAMOCTOSATENIbHAS paboTa Haj
MaTepruaoM Kypca He MPHUBEIET K KaKOMY-JIN00
3HaYMMOMY TOBBIIICHUIO KAU€CTBA BHIMOJIHEHUS YUEOHbBIX
3agaHui




7. Y4eOHO-MeTOoAuYeCKOe U MPOrpaMMHO-UH(opMannoHHOe o0ecrieyeHue
AUCHUANIMHBI

a) OCHOBHAs JIUTepaTypa:

1. I'eBopksH, II. C. Bricmias marematuka. OCHOBbI MAaTEMaTHYECKOTO aHAIM3a :
yaebHoe nmocobue / I1. C. I'eBopksiH. — 3-€ u3a., ucnp. u aom. — Mocksa : DUSMATIINUT,
2023. - 256 ¢. - ISBN 978-5-9221-1978-8. — TekcT : 31eKTpOHHBIH // JIaHb : 2IE€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/415421 (nmara oGpareHus:
10.01.2026). - Pexxum noctyna: Jyisi aBTOPU3. MOJIb30BaTENCH.

2. [Mucemennsnii /1. T. KoHCeKT ekl MO BBICIIEH MaTeMaTHKE: MOJHBINA Kypc /
J.T. Ilucemennslit. — 19-e uzn., ucnp. — M.: Aiipuc-npecc, 2024. — 608 c.: ui.

3. baBpun, 1. U. Kpatkuii Kypc BbICIIe MaTeMaTHUKU AJI1 XUMUKO-OMOJIOTHYECKIX

U MEIUIMHCKHUX crenuansbHocTe : yueOnuk / WM. W. baBpumr. — Mocksa :
OU3SMATIINUT, 2003-328 c. - ISBN 5-9221-0334-2. — Tekcr : anekTpoHHbIH // JlaHb :
aNeKTpoHHO-OnOmMoTeunast cucrema. - URL: https://e.lanbook.com/book/2108 (mata
obpamenus: 10.01.2026). — Pexxum fgoctyma: ajis aBTOpU3. MOJIb30BaTEIIEH.

0) IONOTHUTEIbHAS JTIUTEepaTypa:

1. Koctpogra, 1O. C. Iuddepenimanbupie ypaBHEHHS B 3a7a4axX dJIEKTPOTEXHUKU U
omoxummudeckor nuxxeHepuu. [lpaktukym : yuedHoe nocooue / 0. C. Kocrtpona, JI. C.
PeskoBa, U. B. boaposa. — Psa3anp : Ps3aHCkuil TOCyHapCTBEHHBIA PAaIMOTEXHUYECKUN
yauBepcuteT, 2022. — 100 c. — Teker : snexrponnsbiit / Ludposoit oOpazoBaTeNbHBbII
pecypc IPR SMART : [caiit]. - URL: https://www.iprbookshop.ru/137318.html (maTta
obpamenusi: 02.01.2026). - Pexxum goctymna: uist aBTOpU3HUP. MOJIb30BaTENEH

2. I'ycak, A. A. Teopus BepostHocTei. [Ipumeps! u 3agaun : yueGHOe mocodue / A.
A. I'ycak, E. A. bpuunkoBa. — Munck : TerpaCucremc, 2013. — 287 c. - ISBN 978-985-
536-385-0. - Tekcr : anexTpounslii // Lludpooit oOpazoBatenshblil pecypc IPR SMART
: [caitT]. - URL: https://www.iprbookshop.ru/28244 . html (nata o6pamenus: 02.01.2026).
— Pexxum noctyna: asst aBTOpU3Up. MoJb30BaTeei

3. Buienkun W.B. Belcmias MaremaTuka Uisi CTYAEHTOB 3KOHOMHUYECKHX,
TEXHUUYECKUX, €CTECTBEHHO-HAy4YHBIX crenuanbHocTed By30B / W.B. Bunenkun, B.M.
I'poGep. — Uzn. 4-e, ucnp. — PoctoB v/]l : ®enukc, 2011 — 415, [1] c. :mn. — (Beiciiee
oOpa3oBaHue).

B) HTEpHET-pecypcChI:

1. CryneHnueckas AIIEKTPOHHAA oubnnoTexa. — Pexum J0CTyna:
https://www.studentlibrary.ru/.

2. Unrepuer-6mbnmoreka o00pa3oBaTelIbHBIX M3JaHUA, B KOTOPOH COOpaHbl
AIIEKTPOHHBIE YYEOHHMKH, CIIpaBOYHbIE U Yy4yeOHble mocobus. — Pexum gocryma:
http://e.lanbook.com/

3. YauBepcurerckas oubnuoreka online. URL: http://www .biblioclub.ru/

4. CoBpemeHHas udpoBast oubmoTeka - Pexum JOCTyMa:
https://www.iprbookshop.ru/



8. MarepuajibHO-TeXHUYECKOEe o0ecnevyeHne U CIUIIUHbI

Jlia npoBenieHusl yueOHbIX 3aHATHH Mo aucuuIuinHe «MaTtemarukay Heo0XoauMo
CJIEIyIOIlIee MaTEpPUaIbHO-TEXHUUECKOE 00ECTIEUEHUE:!

1. yueOHBIE ayaUTOpPUM AJIsl IPOBENEHUS JIEKIMOHHBIX M MPAKTUUECKUX 3aHITHH,
OCHAIIICHHbIE Y4eOHOW MeOesblo, ayJMTOPHOU TOCKOM, CTALlMOHAPHBIM WJIN NIEPEHOCHBIM
KOMIUIEKCOM MYJIbTUMEAUMHOIO IPE3EHTALIMOHHOTO 000PY0OBaHMUS;

2. yueOHO-METOANYECKas IMTEPATypa IJIsl TOATOTOBKU U BBITIOJIHEHUS OPTaHUu3alun
IpynInoBOil U HHIUBUAYaJIbHON pabOTHI CTYIEHTOB;

3. mporpammHOe o0ecrieueHue sl JEMOHCTpallMM NpPE3eHTalUl, BHUACO- U
ayJInoOMaTepHuaoB, a TAKXKe Ul TOCTyMa K ceTh « THTepHeT.

YHUBEPCHUTET pacroyiaraloT MaTepraibHO-TEXHUUECKON 0a30i, COOTBETCTBYIOIICH
JCHCTBYIOLIUM CAHUTAPHO-TEXHUYECKUM HOpPMaM U O00ECIeurBaloIIell MPOBEACHNE BCEX
BUJOB TEOPETUYECKOM M MNPAKTUYECKOM MOArOTOBKH, MPEIYCMOTPEHHBIX Y4e€OHBIM
IUTAHOM.



9. JIucT 1OoMoJTHEeHUH U U3MEHEeHU

Ne
n/n

Jlara
BHECEHH A
H3MeHeHus /
JIOTI0JTHEHH S

OcHoBanue

Conep:xanue usmMeHenms /
JOTOJTHEHUS

JIuna, noarBep:kaawouiue
H3MEeHeHHe / JOMOJTHeHne

3aBeyIOMIHit
kadempoit
(Pamunus,
UHUYUATBL,
noonucy)

HupexTop /
JCKaH
(Damunus,
UHUYUATBL,
noonucy)




