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1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
CnocobeH MIPUMECHSATH
€CTECTBCHHOHAYYHEIC u
0OIIenHXeHEPHBIE 3HAHUS, METOMBI [IpuMeHsieT MaTeMaTHYeCKUH — ammapar,
OIIK-1 MaTeMaTHYECKOTO aHaau3a u | OIIK-1.1 METOJbl MAaTeMaTHYeCKOro aHaliu3a H
MOJICIUPOBAHIS, TEOPETHUECKOTO H MOJICITUPOBAHMS ISl PEIICHHUS 32149
IKCIIEPUMEHTAILHOTO MCCIIEI0BaHUS
B IIpo(heCCHOHAIIBHOM JIeSTeIbHOCTH

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrPpaMMbl

JlucuurinHel (mpakTukwm), | Maremartuka

peAIIECTBYIOLINE U3YUYEHUIO

JTUCUUTUINHBL, pe3ynbTaThl

OCBOCHHSI KOTOPBIX HEO0OXOJAMMBI

s OCBOCHHUS JTAaHHOU

JUCIUTUINHBIL.

JIMCHHIUIHHBI (HpaKTI/IKI/I), JUTS | ABTOMAaTU3MpOBAaHHOE yNPaBJIEHHE NPEINPUATHEM, a3kl
KOTOpI)IX pGSyHbTaTBI OCBOCHUSL JaHHBbIX, HHTCJ’IJ’ICKTyaHBHBIG I/IH(bOpMaHI/IOHHBIC
HaHHOﬁ TMCIUATUIAHBI 6y,HyT CHUCTCMBI, HpOCKTI/IpOBaHI/Ie I/IHq)OpMaLII/IOHHBIX CHUCTEM
HEOOXOMMBI, KaK  BXOJHBIE

3HaHUS, YMEHUS U BIAJACHUS IS

WX U3yYEHHUS.

3. O0beM IUCHMIUIMHBI B 3a4eTHBIX EIMHHUIIAX C YKa3aHHEM KOJHYeCTBa
aKajJieMU4ecKHX YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aronierocsi ¢
npenojaaBarejeM (M0 BUIAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy
o0y4arierocst

OO6muii 00beM TUCIUILIMHEI B 3.€. /dac: 4 / 144
dopma NPOMEKYTOUHOM aTTecTauu: JK3aMeH

Buabl 3aHsiTHIi, MX TPYI10€eMKOCTB (Yac.) O0beM KOHTAKTHOI
a00ThI
®opma P
JlabopaTopusbie | IlpakTuueckue CamocrosiTe/ibHAS o0y4arouerocs ¢
oﬁy'{em/m Jlexkuuu
paboTeI 3aHATHS pabora npenoaaBaTesiemM
(uac)
3a0uHast 6 0 6 132 17

4. Copep:kaHue AUCHMUILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pas3gejiam) C
yYKa3aHHeM OTBEJEHHOr0 HA HMX KOJHYeCTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: 3aouHan
Cemecmp: 3




JlekunoHnHble 3aHATHA (64.)
1. DjeMeHTBHI TEOPUM MHOMKECTB, 3JIEMEHTbl KOMOMHATOPHUKH. {C 3JIeMEHTaAaMH
3JIEKTPOHHOr0 OOy4YeHHMs W JAUCTAHUMOHHBIX O00pPa30BaTeJbHBIX TEXHOJOTHIi}
(24.)[3,4,5,6] TlonaTue MHOXKECTBa, MYCTOE M YHUBEpcadbHOE MHOXeCTBa. (CrocoObl
3alaHus  MHOXecCTB. UYwuciioBble MHOXecTBa. Omnepanuu Hax  MHOXECTBAMHU.
Juarpammel Ditnepa-Benna. Metoa BkitoueHud U uckiroueHuid. CBOMCTBA orepanuii
HaJl MHOXECTBaMHU. byJieaH MHOXKECTBAa M €ro MOIIHOCTb. CeMEWCTBO MHOXECTB.
OObenvHEHHE M TEpeceuYeHHe CeMeicTBa MHOXeCTB. Pa30ueHue MHOXKeCTBa.
JlekapToBO TIPOM3BEACHUE MHOXECTB M €ro MOIIHOCTh B ClIly4yae KOHEYHBIX
comHoxutenel. KomOuHatopHble mpaBuia cyMMmbl M mnpousBeneHus. CoueraHus,
pa3MellleHrs, IEPECTaHOBKU B CXxeMaxX BbIOOpa ¢ BO3BpalleHUEM U 0€3 BO3BpAILCHMS.
bunoMuanbHbie KO3PGUIUEHTHI U KX CBOMCTBA.
2. byJjeBbl GQyHKUMH (PYHKIUM aJAredpbl JOTHKH). {C 3JIeMEHTAMHU 3JIeKTPOHHOI0
00y4YeHUs] W [UCTAHUMOHHBIX O00pa3oBaTeJbHBIX TexHoJorWi} (24.)[2,3,4,5,6]
[Tonsatue OyneBoi (QyHKIMH, OCHOBHBIC CIOCOOBI 3amaHus. O030p Bcex OyIeBBbIX
byHKIMNA OAHOTO M JABYX IMepeMeHHbIX. (OCHOBHBIE 3aKOHBI anreOphl JIOTHKH.
@OUKTUBHBIE W CYIIECTBEHHBIC IMEepeMeHHbIe OyieBoil (GyHKIMU. JIM3BIOHKTUBHBIE U
KOHBIOHKTUBHbIE ~ HOpManbHble (opmbl  OyneBbix  Qynkumii (AHD, KHO).
CoBepiieHHBIC JAU3BIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpMaibHble (Gopmbl (CAHD,
CKH®). ITonmunom JKerankuna. IloHsATHE NOMHOTHI CHUCTEMBI OyJEeBBIX (QYHKIUH.
Knaccol OyneBbix gynkumii. Kputepuit [locta o monnore. Munumuzanus OyJeBbIX
¢bynkuuii. Meton kapt Kapho.
KonrtaktHbie cxembl. DyHKIMOHATIbHBIE 3JeMEHThl. CXeMbl U3 (YHKIIMOHAIBHBIX
AJIEMEHTOB. 3aJaud CHHTe3a W aHanu3a. [IpumMeHeHue MeEeTOJ0B MOJECIMPOBAHUA,
TEOPETUYECKOT0 UCCIEA0BaHMS B TPO(PECCHOHATBLHOM eI TEIbHOCTH.
3. buHapHble OTHOLICHHUS W ONEPALNMH HAJ HUMH. DJIeMeHTbl Teopum rpagos.
{nexkuust ¢ pa3dopoM KOHKpPeTHbIX cutyaumii} (24.)[1,3,4,5] bunapHbie OTHOLIECHUS.
Koneunsie OuHapHbIE OTHOIICHMS, OCHOBHBIC CIOCOOBI 3aJaHus, MPECTABICHUE
OTHOIIIEHUHN Tpadamu W MarpuiiaMud. Buapl OnHapHBIX OTHOmIeHUH. Onepanuu Haj
OWMHAPHBIMU OTHOIIICHUSMH, WX CBOWCTBA W BBIIIOJHCHHE B MATPUYHOM BHUJIE.
OcCHOBHBIE CBOMCTBAa U MAaTPUYHBIC MPU3HAKHU CHEHUATBHBIX KOHEUHBIX OJHOPOIHBIX
OMHApHBIX OTHONIEHUU. 3aMbIKaHUs. MaTpuilbl OCHOBHBIX 3aMBIKAHHM KOHEYHOI'O
OJTHOPOJHOTO OTHOWIEHUs. OTHOIIEHUS] KBA3UIIOPSAKA, NOPAJIKA, JIMHEWHOIO MOPSAKa,
TOJIPAHTHOCTH M SKBUBAJEHTHOCTH. CBA3b OTHOLIEHUH HKBHBAJIEHTHOCTU C
pazOueHusIMHU MHOJKECTB. Onpenenenue rpada. OpueHTHpOBaHHBIE,
HEOPUEHTHUPOBAHHbIE U cMellaHHble rpadbl. M3o00paxkenue rpada. CrocoOwl 3a1aHus
rpadoB. Mapuipytsl B rpadax. OTHOIIEHHE JOCTUKUMOCTU. CBS3HBIE U HECBSI3HbBIC
rpadoel. JlepeBbsi U UX OCHOBHbIE cBOMcTBa. [lyTM B OpUEHTHUPOBAHHBIX Tpadax,
OTHOILLIEHUE CUJIBHOM CBSI3HOCTH, CHJIBHO CBSI3HBIE KOMIIOHEHTBI. OWJIEPOBBI H
raMmwibTOHOBBI  IUKJIBL.  [lmanapasie  rpadwi.  Packpacka rpados. Kapxkac
HEOPUEHTUPOBAHHOIO rpada, HAXOXKJICHHE MHUHUMAaJIbHOIO Kapkaca
HEOpUEeHTUpPOBaHHOTO Tpada merogom Kpackana. Anroputm JleiikeTpsl 11



HaXO0XJICHUS KpaTyallllMX MapHIpyTOB OT OJIHOM W3 BEPIIMH 0 BCEX OCTaJIbHBIX
BepmH  rpada. [IpumeHeHne  METOJOB  MOJCIMPOBAHUSA,  TEOPETUUECKOTO
WCCJIeIOBaHUS B TPO(HECCUOHATBHOM IEATEThHOCTH.

IIpakTuyeckue 3ausaTus (64.)
1. MHoxkecTBa U Oomepanvu HAJ HUMH. DJIeMeHThbl KOMOUHATOPUKU.(24.)[3,4,5,6]
MHo2kecTBa 1 onepauuu HaJl HUMH. Onepanuy HaJ MHOKECTBaMU. AHAIN3 TEOPETUKO-
MHOKECTBEHHBIX COOTHOIIEHUI C MOMOUIbI0 auarpamm Oitnepa-Benna. [Ipumenenue
CBOMCTB omepaluii HaJl MHOKecTBaMu. [[pruMeHeHne KOMOMHATOPHBIX MPABUII CYMMBI U
npousBeneHus. [IpumeHeHue couyeTraHuy, pasMELEHUN U IEPECTAaHOBOK B 3aJadax
repecuéra.
2. byaeBbl (QyHkuuum (pyHkuumM aare0pnl JoOrukm).(24.)[2,3,4,5,6] Iloctpoenue
TaOJMIl WUCTUHHOCTH OyJneBbiX (GyHKIMHA. JlOKa3aTenbCTBO paBEeHCTBAa OyJIeBBIX
GyHKUIUNA ¢ TOMOIIBIO TaOIHI UCTUHHOCTHU. [IprMeHeHne OCHOBHBIX 3aKOHOB aJIreOpbl
JIOTUKH JUISI I0OKA3aTeNbCTBAa paBeHCTBA OyieBbiX ¢GyHKuui. [IpencraBnenue OyneBbIX
byukmuit B Buge JH®, KH®. HcciaegoBanue Ha CyIIECTBEHHOCTb IEPEMEHHBIX
oyneBoit ¢ynkiuu. IlpencraBnenue OyneBbix ¢ynkiuid B Bume CJJH®D, CKHO.
[IpencraBnenue OyneBoil ¢yHkuuu B Buae mnonuHoma Kerankuna. MccrnenoBanue
CUCTEMBI OyJIeBbIX (DYHKIIMIA HA MOJHOTY ¢ MOMOIIBI0 KpuTepus [locta. Munumuzamms
OyneBbix (QyHkumuii Merogom kapT Kapno. Pemienue 3amauy cuHTe3a W aHanIU3a
KOHTAKTHBIX CXEM M CXeM U3 (DYHKIMOHAJIbHBIX 3JEMEHTOB. lIpuMeHeHHEe METOlI0B
MOJEIUPOBAHUS, TEOPETUUECKOTO HCCIIE0BaHUs B MPOo(eCCUOHATBHOM AeSTEILHOCTH.
3. DbuHapHble OTHOLIEHUSI M ONEPAlUMM HAaJA HUMH. JJEMEHTbl TEOPUU
rpagos.(24.)[1,3,4,5] buHapHbIE OTHOLIEHUS W ONEpPALMU HAJ HUMH, CIEHHUAIbHBIC
OWHaApHBIC OTHOIIEHHUS. 3aMbIKaHUs. MaTpHullbl OCHOBHBIX 3aMbIKAHUN KOHEYHOI'O
OJHOPOAHOTO OTHOIIEHUsA. OTHOLICHUS KBAa3UIOPSAKA, MOPSAAKA, JIMHENHOTO MOpPsIKa,
TOJICPAHTHOCTH W 3KBUBAJIEHTHOCTH. CrocoObl 3a7aHusi, OCHOBHBIE MaTpHIIbI TpadoB.
DiinepoBbl W TamMmwiIbTOHOBBI Tpadsl. I[lmanapusie rtpadsel. Packpacka rpados.
Haxoxnenue kparuaidiiiero kapkaca HeOpHUeHTHpoBaHHOTO rpada metogom Kpackaa.
AnroputM JIeWKCTpBI JJIsl HAXOXKACHUS KpaTyalllliX MapluipyToOB OT OJHOW M3 BEPIIUH
JI0 BCEX OCTaJdbHBIX BepmuH rpada. [IpuMeHeHHE METONOB MOICITUPOBAHUSA,
TEOPETUYECKOTO UCCIEAOBAHMS B TPO(PECCHOHATLHOM AESITEIIEHOCTH.

CamocrosiTeibHas padora (1324.)
1. U3y4yeHue TeopeTuyeckoro Mmarepuasa.(60y4.)[1,2,3,4,5,6,7,8]
2. IToaroroBKa K BHINOJHEHUI0 KOHTPOJIbHOU padoTsl.(554.)[1,2,3,4,5,6,7,8]
3. BoInoJiIHeHH e KOHTPOJIbLHOU padoTsl.(84.)[1,2,3,4,5,6,7,8]
4. IloaroroBka k 3x3ameny.(94.)[1,2,3,4,5,6,7,8]



5. IlepeyeHb Y4e0OHO-METOAUYECKOTO OOeCIeYeHUS CAMOCTOSITEJIbHON PadoThI
00y4JaroImmuxcs Mo TUCHHUIIJIMHE

Jlia kaxxkaoro oOywaromierocsi o0ecnedeH HWHIUBUAYalIbHBbIH HEOTrpaHUYEHHBIN
JOCTYIl K  DJIEKTPOHHO-OMONMMOTEYHBIM  cucteMaM: JlaHb, YHHBEpCHUTETCKas
Oubnuoreka OH-NAH, d3JeKTpoHHOW Oubnnoreke ANTI'TY u K 3JIEKTpOHHON
uH()OpMaIIMOHHO-00pa30BaTEILHOM Cpelie:

1. Kupkunacknii A.C. DneMeHTBl JUCKPETHOW MATEMaTUKH [DIEKTPOHHBIN
pecypc]: Meroanueckue peKkOMEHJAauu U BapUAHTHI 33JaHU KOHTPOJIBHBIX paboT asis
CTYyJCHTOB-3a0YHUKOB.— OJIeKTpOH. AaH.— bapuayn: Anatl'TY, 2014.— Pexum
noctymna: http://elib.altstu.ru/eum/download/vm/elem _diskr.pdf, aBTopuzoBanHbIii.

2. JlonenmukoBa B.B. ®ynkuum anreOpbl JOTMKHA [DJIEKTPOHHBIA pecypc]:
Yuebnoe nocodbue.— DnekTpoH. naH.— bapnayn: Antl'TY, 2016.— Pexum gocrymna:
http://elib.altstu.ru/eum/download/vm/FunkAL.pdf, aBTOpr30BaHHBI.

6. IlepeyeHb y4eOHOM JTUTEPATYPbI
6.1. OcHOBHas nuTEpaTypa

3. CynmomnaroB, C. B. Jluckpernas maremaruka : yueOHuk : [16+] / C. B.
Cynonnaro, E. B. OBumnHukoBa. — 4-¢ usza. — HoBocubupck : HoBocubupckuii
roCy/apCTBEHHBIH TexHu4deckuil yuusepcuret, 2012. — 278 ¢. — (Yuebnuku HI'TY). —
Pexum JOCTyma: 1o ITOJIIMCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=135675. — ISBN 978-5-7782-1815-4. —
TeKCT : DJIEKTPOHHBIN.

4. BacunbeBa, A. B. [luckpeTHast maTeMatuka : yueoHoe mocodbue : [16+] / A. B.
Bacunwesa, U. B. IlleBeneBa ; Cubupckuii dhenepanbHblil yHuBepcuteT. — KpacHosipek :
Cubupckuit penepanbupiii yaupepcuteT (CDVY), 2016. — 128 c. : un. — Pexxum nocrymna:
no mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=497748. —
bubmuorp.: c. 125. — ISBN 978-5-7638-3511-3. — TekcT : 2JeKTPOHHBIIA.

6.2. JlonionHuTeENbHAS IUTEPATYPA

5. Jlexumu 1Mo AUCKpETHOM MareMmaTuke : yueOHuk : [16+] / M. H. Bssrii, B. B.
[Mopgonwsckmii, A. A. Py6moB [u ap.]. — Mocksa : U3marensckuii joM Beicmied mikoms
SKOHOMUKH, 2021. — 496 c. : wi. — (YueOHuku Briciiei mKoabl 5KOHOMUKH). — Pexxum
nocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=615644.
— bubnuorp. B kH. — [ISBN 978-5-7598-1782-6 (B niep.). — ISBN 978-5-7598-2212-7 (e-
book). — DOI 10.17323/978-5-7598-1782-6. — TeKcCT : 3M€KTPOHHBIN.

6. Wanucosa, O. B. JluckperHas maremaTMKa M MaTeMaTU4eCcKas JIOTHKA :
yueOHoe mocobue : [16+] / O. B. Upanucosa, M. B. Cyxan. — Mocksa ; bepnun :
Hupexr-Menuna, 2020. — 354 c¢. — Pexum pgoctyna: mo mnoamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=600488. — ISBN 978-5-4499-1729-4. —
DOI 10.23681/600488. — TekcT : 3ME€KTPOHHBIIA.



7. Ilepeyenbp pecypcoB HHPOPMANHOHHO-TEIEKOMMYHHMKALIMOHHON  CeTH
«/HTEpHET», HEOOXOAMMBIX JIJI1 OCBOCHHUS TUCIHUILIMHBI

7. https://intuit.ru/studies/courses/2308/608/info
8. https://intuit.ru/studies/courses/1084/192/info

8. (I)OHII OLCHOYHBIX MaTepuajJoB J/UJisd IPOBECACHUSA TEKYIIEro KOHTPOJSA
yYcnneBaeMoCT 1 HpOMe)lcyTO‘lHOi/'I arTrecranmum

ConepkaHne  MPOMEXKYTOYHOW  aTTECTAllMM  PACKPBIBACTCI B KOMILIEKTE
KOHTPOJUPYIOIIUX MaTepUaoB, MPEAHA3HAYCHHBIX JJIs TIPOBEPKH COOTBETCTBUS
YpOBHSI TOATOTOBKM T0 muciuiuinHe TpedoBanusmM DI'OC, koTopble XpaHATCS Ha
kadenape-pazpadborunke PI1J] B meuarnom Bujge u 8 SOC.

®onn  ouneHouyHbix MatepuanoB (DGOM) mo OuCUUIIMHE TPENCTaBlIeH B
MIPUIIOKEHUH A.

9. IlepeuyeHb MH(POPMAIHOHHBIX TEXHOJOTH, HCIOJIb3yeMbIX MPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOI0  mpomecca MO0 JUCHMIUVIAHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOI0 of0ecrne4yeHusi U HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

JUisl yCHemHOro OCBOEHHS TUCIMIUIHHBI HCIOJB3YIOTCS PECYpPChl AJIEKTPOHHONH HH(DOPMAIMOHHO-
o0Opa3oBaTeNbHON Cpelbl, 00pa30BaTENbHbIE WHTEPHET-MOPTAJbl, I100albHas KOMIbIOTEpHAs CETh
Hurteprer. B mnponecce M3y4eHHMs IUCUUILUIMHBI IPOMCXOJUT HHTEPAKTUBHOE B3aHMOJCHCTBHE
o0yyarolerocs ¢ mpenojaBaTesieM uyepe3 JMYHbIA KaOUHET CTyIeHTA.

Nenn Hcnoab3yemoe nporpaMMHoe obecrniedeHue
1 LibreOffice
2 Windows
3 Antusupyc Kaspersky
Nenn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALIMOHHBbIE
CNPABOYHbIE CHCTEMBI
1 becninatHast snekTpoHHass OubOnmoreka oHmaiiH "EnuHoe OKHO K 00pa3oBaTEeNbHBIM

pecypcaMm" il CTYIEHTOB U TPENojaBaTesieii; KaTajlor CChUIOK Ha 00pa3oBaTEIbHBIC
unTepHeT-pecypesl (http://Window.edu.ru)

2 Hanmonanenas snextponnas 6ubnmnoreka (HOB) — cBoOomHBIN mocTyn umTarenei K
¢donmam poccuiickux Oubamorek. Colep>KUT KOJUIEKIHMH OLHU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTa, TaK U OTPAHWYCHHBIX aBTOPCKUM TPABOM), a TaKK€ KaTaJor
u3JaHuil, Xxpanaumxces B oubnuorekax Poccun. (http://H36.pd/)

10. Omnwucanume  MaTepHAIbLHO-TEXHHMYECKON  0a3bl, HeOOXOAMMOM /A
OCYLIECTBJICHUSI 00Pa30BaTEJbHOI0 MpoLecca M0 JUCHHUILINHE

HanmMeHoBaHMe clieniMaJIbLHBIX OMELIEHUI U MOMelIeHH 1J1sl CAMOCTOSITe/IbHOI padoThI

yueOHbIe ayTUTOPUH JJIsi IPOBEJCHHs YUeOHbIX 3aHATUN

IOMCIICHUA 1A CaMOCTOSTCILHOM pa6OTI)I




MartepuallbHO-TEXHHUECKOe OO0eCredeHne W OpraHu3aius 00pa30BaTEeIbHOTO
npoiiecca Mo JUCUUIUIMHE [JI UHBAJUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbBSI OCYIIECTBISIETCS B cOOTBETCTBUU C «IlojokeHrneM 00 00ydYeHUH WHBAIHU]IOB
Y JIUI] C OTPAHUYEHHBIMH BO3MOYKHOCTSMHU 3/I0POBBS».



