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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOMl'leTel-[[[l/lfl Couepmaﬂue KOMIIETECHIUHN I/IHI[I/[KaTOp Coz[epma}me HHAUKATOpAa
CnocobeH NPUMEHATD
eCTeCTBEeHHOHayyHble "
o6lenHKeHepHble 3HAHUS, MeTozbl .
MpumeHsieT MaTeMaTMuYeCKMiA annapar,
MaTeMaTMyeckoro  aHamnusa "
0nK-1 MOJCNMDOBAHUS .  TEODETUYECKOro onK-1.1 MeToAbl MaTeMaTM4yecKoro aHanu3a #u
" Aenup 3&cnepu5eHTaanoro MOJENMpPOBaHUA ANA peleHus 3ajaud
uccnesoBaHus B
npojeccMoHanbHoli AesTenbHOCTH
2. MeCTO AUCHHUIIINHBI B CprKType 06pa3OBaTeJIbHOI7[ l'lpOI‘paMMbI
AncumnnnuHsl (npakTuku) , | MaTemaTuka
npeawecrtseywuume N3YyUYeHuno
AUCUUNNUHDI, pe3ynbTaThl
0CBOEHUA KOTOPbIX HEOﬁXOAMMH
ans 0CBOEeHMUSA JNaHHOW
AUCUUNNUHDI .
ﬂucuunnuﬁb| (npaKTMKM), ans ABTOMaTU3MpPOBaHHOE  yMnpaBfeHUe MpeAnpuUATUEM,
KOTOprX pe3yanaTbl OCBOEGHMUSA ba3bl AAHHbIX , MHTeHHeKTyaHbeIe MH(I)OpMaLlMOHHbIe
AaHHOIZ ANCLMNMNHDI 6y.ﬂyT CUCTEMbI, HPOEKTMPOBaHMe MH(I)OpMaLIMOHHbIX Cuctem
Heob6xoAUMbI, KakK BXO0AHble
3HaHuA, yYMeHUa U BllaAeHuA
Ana UX U3yuvyeHus.

3. O0beM QUCHMILIMHBI B 3a4€THBIX €IMHHUIIAX C YKA3aHHEM KOJIUYeCTBA
aKaJeMHYeCKNX YaCOB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aromerocs ¢
npenojaaBarejeM (Mo BUAAM Y4eOHBIX 3aHATHI) M1 HA CAMOCTOSATEIbHYI0 padoTy

o0y4arierocst

06wun obbeM AUCLUMNNUHbLI B 3.e.

/uac: 4 / 144

dopMa NpoMexyTOYHO/i aTTecTauuu: IK3aMeH

Buabl 3aHsTHI, MX TPYAOEMKOCTh (4ac.) O0bemM KOHTAKTHOM
®opma padoThI
oGydenus Jlexuun JladopaTopHubie | IlpakTHueckne | CamocTosiTeJbHAs 00y4aroIerocs ¢
paboTeI 3aHATHSA pabora npenoaaBaTe/ieM
(uac)
3aoyHas 6 0 6 132 17

4. Copep:kaHue JUCHHUILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
yKa3aHHEM OTBEeJI€HHOr0 HA HUX KOJHYECTBA aKaJeMHYEeCKHX YaCOB M BHU/I0B

yY4eOHBIX 3aHATHI

dopma obyueHus: 3aouHan
Cemecmp: 3




JlekunoHnHble 3aHATUA (64.)
1. DJjeMeHThI TEOPUM MHOKECTB, 3JIEMEHTbl KOMOMHATOPHUKH. {C 3JIeMEHTAMH
3JIEKTPOHHOI0 OOy4YeHHMs W JUCTAHUMOHHBIX O00pPa30BaTeJbHBIX TEXHOJOTHIi}
(24.)[3,4,5,6] [MoHATMEe MHOXeCTBa, MNycToe U YHUBepcCanbHoe MHOXeCTBa.
Cnocobbl  3ajaHMa  MHOXeCTB. Yucnosble  MHOXecTBa. Onepauun  Haa
MHOXecTBaMu. Jluarpammbl diinepa-BeHHa. MeToA BKMNHOYEHUA U WUCKNIOUYEHUN.
CeBoiicTBa onepauund Haja MHoxecTBamMu. byneaH MHoOXecTBa U ero MOWHOCTb.
CemencTBo MHOXecTB. 06beauHeHMe M nepecevyeHue cemeliCTBA MHOXECTB.
Pa3zbueHne MHOoxecTBa. JlekapToBO npou3BejeHWe MHOKECTB W ero MOWHOCTb B
crlyyae  KOHeYHbIX  coMHoxuTenei. KombuHaTopHbie npaBuna  CyMMbl U
npousBeaennss. CoueTaHus, pasMelleHMs, nepecTaHOBKM B cxemax Bbibopa C
Bo3BpaweHuem u 6e3 Bo3BpaweHuss. buHoMmanbHbie KOSPHUUMEHTH U  UX
CBOWCTBA.
2. byjaeBbl pyHkunu (PyHKUIHM aJredOpbl JOTHMKH). {C IJIEMEHTAMH 3JIEeKTPOHHOT0
00y4yeHHUs] W JMCTAHUMOHHBLIX O00pa30BaTEeJbHBLIX TexHoJoruu} (24.)[2,3,4,5,6]
MoHaTue 6yneBoi (YHKUMKU, OCHOBHbie Cnocobbl 3asaHus. 063op Bcex 6yneBbiX
DyHKUMN OAHOTO M ABYX MepeMeHHbX. OCHOBHble 3aKOHbl anrebpbl NOrUKMU.
OUKTUBHbIE M CYyWeCTBEHHble nepeMeHHble 6GyneBon GYHKUMKU. JAU3BOHKTUBHbIE WU
KOHbIOHKTUBHbIe HOpManbHble Gopmbl Gynesbix ¢yHKuun (AHO, KHO). CoBepweHHbie
AN3bIOHKTUBHbIE U KOHBIHKTUBHbie HOpMmanbHbie dopmbl (CAHO, CKHO). [MonuHoM
XerankuHa. T[loHaTue nonHoTol cucTembl 6ynesBbix (yHKUMM. Knaccol G6GyneBbix
dyHKuun. Kputepuin Mocta o nonHoTe. MuHumu3auus Gynesbix (yHKuUun. MeToa
kKapT KapHo.
KoHTakTHble cxeMbl. OyHKUMOHamNbHble 3neMeHTbl. Cxembl M3 (YHKUUOHANbHbLIX
aneMeHTOB. 3ajauM CUHTe3a U aHanu3a. [lpumeHeHWe MeTOAOB MOAENUPOBAHUA,
TeopeTUyeckoro MccrnefoBaHus B NpodecCUOHanbHOW AeATeNnbHOCTH.
3. bunHapHble OTHOLIEHHMS] W ONEpPAlldM HAJA HUMH. JJIeMEeHTHhI Teopum rpagos.
{1exkuusa ¢ pa300poM KOHKpeTHBIX cutyaumii} (24.)[1,3,4,5] buHapHbie OTHOWeHUs .
KoHeuyHble 6UHapHbie OTHOWEHWUSi, OCHOBHble cCnocobbl 3ajaHusA, npeAcCTaBneHue
OTHOWEeHUN rpaamm v MaTpuuamu. Buapl GuHapHbIX OTHOWeHWii.  Onepauuu Haa
GMHapHbLIMM OTHOWEHWAMM, WX CBOMCTBA W BLIMONIHEHME B MATPUYHOM BUAe.
OCHOBHble CBOMCTBA M MaTpUyHble NPU3HAKM CheunarnbHbX KOHEYHbIX OAHOPOAHbIX
GuMHapHbIX OTHOWEHWN. 3ambikaHuA. MaTpuubl OCHOBHbIX 3aMbIKaHW/A KOHEYHOTrO
OAHOPOAHOTO OTHOweHUsi. OTHOweHUs KBa3uUNoOpsAKa, MopsiaKka, JIMHEWHOrO
nopsaka, TONEPaHTHOCTH " 3KBUBANEHTHOCTH. Ceasb OTHOWEHUI
SKBUBANEHTHOCTH C pa3bueHusmu MHOXeCTB. Onpeaenenue rpaga.
OpueHTUpOBaHHbie, HEOPUEHTUPOBAHHbe W CMewaHHble rpagul. lW3o6paxeHune
rpapa. Cnocobbl 3apaaHus rpajoB. Mapupyte B  rpajpax. OTHoweHue
AoCcTuxmMMoCcTU. CBA3Hble KM HecBA3Hbie rpadel. JlepeBbA M UX OCHOBHble
csoncTtBa. [lyTM B OpUEHTUPOBAHHbIX rpaax, OTHOWEHUE CUNbHON CBA3HOCTH,
CUNbHO CBSA3Hble KOMMOHEHTHl. JWnepoBbl U FaMUNbTOHOBb LMK,  [InaHapHble
rpagei. Packpacka rpadoB. Kapkac HeopueHTUPOBaHHOro rpaga, HaxoxaeHue
MUHUMANbHOIrO Kapkaca HeopueHTUpoBaHHOro rpadpa MetoaoM Kpackana.
AnroputM JleKCTpbl AN HAXOKAEHUS KpaTuyaiwux MapupyToB OT OAHOW U3
BEPWMH A0 BCeX OCTanbHbIX BepwuH rpada. lpumeHeHne meToA0B



moaenupoBaHuaA, TeopeTuvyeckoro nccneaosaHus B HpOd)eCCMOHaHbHOﬁ
AeATeNnbHOCTH.

IIpakTnyeckue 3ansaTus (64.)
1. MHo:xecTBa U onepanuu HAJ HUMH. JJIeMEHThl KOMOUHATOPUKU.(24.)[3,4,5,6]
MHoxecTBa # onepauuMn Haja Humn. Onepauumnm Haj MHOXecCcTBaMu. AHanus
TEOPeTUKO-MHOXECTBEHHLIX COOTHOWEHM/A C nomowbl Auarpamm diinepa-BeHHa.
[puMeHeHHe CBOMCTB onepaunini Haj MHoxecTBamu. [lpuMeHeHUe KOMOUHATOPHbLIX
npasun CymMbl U npousBeAeHusi. [lpumeHeHue couyeTaHUW, pasMeweHUn u
nepecTaHoBOK B 3ajayax nepecuéTa.
2. BbyuaeBnl ¢ynkuuu (pyHxkuum anaredpnl Jorukm).(24.)[2,3,4,5,6] locTpoeHue
Tabnuy ucTUHHOCTU OynesBbix @yHKUMM. Jloka3aTenbCTBO paBeHCTBa 6yneBbiX
GyHKUMn C nomowblo TabnUL WCTUHHOCTM. [lpUMeHeHMe OCHOBHbLIX 3aKOHOB
anrebpol norukM  Ans  pokasaTenbCTBa  paBeHCTBa  OyneBbiX  yHKUUW.
peactaBneHne 6ynesbix ¢yHkumn B Buage [HO, KHO. WUccnepoBaHne Ha
CYWeCTBEHHOCTb nepeMeHHbx 6yneBoi @yHkuuu. [lpeacTaBneHne  6ynesbix
dyHkuun B Buae CAHO, CKHO. T[lpeacTaBneHne G6Gyneson ¢yHKUMM B BUje
nonuHoMa XerankuHa. WccnepoBaHue cuctembl 6yneBbiX (YHKUMA Ha NOMHOTY C
nomowbio Kputepus Mocta. MuHumu3zauma OynesbiX QYHKUMA MeTOAOM KapT
KapHo. PeweHue 3ajay cCHUHTE3a M aHanM3a KOHTAKTHbIX CXeM U CXeM U3
QYHKUMOHANbHbIX 3MEeMeHTOB. pumeHeHue MeTOAOB MOJenupoBaHus,
TeopeTUMyeckoro MccrnefoBaHus B NpodeCcCUOHanNbHOW AeATENbHOCTH.
3. BI/IHapHLIe OTHOILICHUSI M onepanmum HaJd HHMMH. JIEMEHThI TECOPpUH
rpados.(24.)[1,3,4,5] bUHapHbie OTHOWEHMA U onepauuu HaAA HUMMU, cCneuuanbHble
6uHapHble OTHOWEeHUS. 3aMbiKaHUA. MaTpuubl OCHOBHbLIX 3aMblIKaHUM KOHEYHOTO
OAHOPOAHOTO OTHOweHUsi. OTHOweHUs KBa3uUNoOpsAKa, MopsaKa, JIMHEWHOrO
nopsigka, TOMEPaHTHOCTU U DSKBUBANeHTHoCcTU. Cnocobbl 3aaaHMA, OCHOBHbIe
MaTpuubl rpaoB. JunepoBbl U ramunbTOHOBbI rpadbi. [InaHapHbie rpagsl.
Packpacka rpapoB. HaxoxpeHue KpaTuaiwero Kapkaca HeOPUEHTUPOBAHHOIO
rpada Metoaom Kpackana. Anroput™m JleMKCTpbl ANA HAXOXAEHUA KpaTyanwmx
MapupyToB OT OAHOM W3 BepuWMH JAO BCeX OCTanbHbIX BepwuH rpada.
l[pumeHeHne MeTOAOB MOAENUPOBaHUA, TeopeTUYeCKOro UCClefoBaHUA B
npoeCccMoHanbHON AeATENbHOCTH.

CamocrosTesibHast padora (1324.)
. 3ydyenue Teopernyeckoro marepuaJa.(604.)[1,2,3,4,5,6,7,8]
. IloaroroBka K BbINOJHEHUIO KOHTPOJIbHOI padoThl.(554.)[1,2,3,4,5,6,7,8]
. BbInmosiHeHHe KOHTPOJIbHOI padoThl.(84.)[1,2,3,4,5,6,7,8]
. IloaroroBka k 3x3ameny.(94.)[1,2,3,4,5,6,7,8]

N -



5. IlepeueHb Y4eOHO-METOAUYECKOTO OO0ecHeYeHHUs] CAMOCTOSITeJbHON PadoThI
00y4JaroImmuxcs Mo TUCHHUIIJIMHE

Ana  kaxaoro obyvawweroca obecneyeH MHAUBUAYANbHbIA  HEOT PaHUUEHHbIN
AOCTYN K 3MeKTPOHHOW WHPopMauUOHHO-ob6pa3oBaTenbHou cpeae AnTlTY:

1. KupkuHckui A.C. DdnemeHTbl AMCKpETHOVW MaTeMaTUKW [IneKTpOHHbIN
pecypc]: MeTtoaumyeckue pekoMeHAAUMM U BapUAHTbl 3aAaHUA  KOHTPOMbHbLIX
paboT Ana CTYAEHTOB-3a0YHMKOB.— INEeKTPOH. JjaH.— bapHayn: AntlTY,
2014 .- Pexum AocTyna:
http://elib.altstu.ru/eum/download/vm/elem _diskr.pdf, aBTOpU30BaHHbLIN.

2. lloaenumnkosa B.B. OyHkuum anrebpbl NOrukn [INeKTPOHHbLIN pecypc]:
YyebHoe nocobue.— InekTpoH. JpaH.— bapHayn: AntlTY, 2016.- Pexum
aocTtyna: http://elib.altstu.ru/eum/download/vm/FunkAL.pdf,
aBTOPU30BaHHbIN .

6. IlepeyeHb y4eOHOM JIUTEPATYPbI
6.1. OcHoBHasA nuTepaTypa

3. CyaonnaTtoB, C. B. AuckpeTHas MaTeMmaTuka : yuebuuk : [16+] / C.

B. CyaonnatoB, E. B. OBuuMHHMKOBa. - 4-e wusg. - HoBocubupck

HoBocuGMpCKUA rocyAapCTBEHHbIN TexXHUYeCKud yHusepcutet, 2012. - 278 c.
- (YuebHukn HITY). - Pexum poctyna: no noanucke. -  URL:
https://biblioclub.ru/index.php?page=book&id=135675. - ISBN 978-5-

7782-1815-4. - TeKCT : 3NEKTPOHHbIN.
4. BacunbeBa, A. B. JuckpeTHas MmaTemaTuka : YyuyebHoe nocobue

[16+] / A. B. BacunbeBsa, W. B. lleeeneBa ; Cubupckuin teaepanbHbin
yHuBepcuteT. - KpacHospck : Cubupckuin (epepanbHbin yHusepcutet (COY),
2016. - 128 c¢. : wn. - Pexum poctyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=497748. - bubnuorp.: c.

125. - ISBN 978-5-7638-3511-3. - TeKCT : 3NEeKTPOHHbIA.

6.2. JlononHuTenbHaa nutepaTtypa

5. JlekuMm no pucKkpeTHo/ MaTemaTuke : yuebuuk : [16+] / M. H.
Banbin, B. B. Moponbckuin, A. A. PybuoB [u ap.]. - MockBa : WN3pgaTenbcCKkui
AoM Bbicwen wkonbl 3KOHoMMKM, 2021. - 496 c. : wun. - (Yuyeb6HuKM Bbicwen
wKonbl  DKOHOMMKM). -  Pexum  jgocTtyna: no  noANUCKe. - URL:
https://biblioclub.ru/index.php?page=book&id=615644. - bubnuorp. B KH.
- ISBN 978-5-7598-1782-6 (B nep.). - ISBN 978-5-7598-2212-7 (e-book).
- DOI 10.17323/978-5-7598-1782-6. - TeKCT : 3MEeKTPOHHbIN.

6. WBaHucosa, 0. B. JluckpeTHas MaTemMaTMKa M MaTeMaTuyeckKas noruka
: yuyebHoe nocobue : [16+] / 0. B. UBanucoBa, N. B. CyxaH. - MockBa ;
bepnuun : JupekT-Meama, 2020. - 354 c. - PexuMm pocTyna: no nNOAMUCKe. -
URL: https://biblioclub.ru/index.php?page=book&id=600488. - ISBN 978-
5-4499-1729-4. - DOI 10.23681/600488. - TeKCT : 3NEKTPOHHbIN.
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7. Ilepeyenb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /I OCBOCHUS TUCHMUILIMHBI

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

8. @oHa OlEHOYHBIX MAaTEepHAJIOB /IJI NPOBEAEeHHUs] TeKYIIero KOHTPOJsI
yCIeBA€MOCTH U MIPOMEKYTOYHOM aTTeCTAIUU

CoaepxaHume MNPOMEXYTOYHOM aTTeCTauMu pacKpbiBaeTCd B KOMNIEKTe
KOHTPONUPYOWUX MaTepuanoB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHA MOATrOTOBKM no AucuunnuHe TtpeboBaHuam OF0C, KoTopbie XpPaHATCA Ha
Kadeape-pa3paboTunke Pl B neuatHom Buge u B I0C.

0. Ilepeuenn HUHQOPMAIMOHHBIX  TEXHOJOIWMH,  HMCHOJb3YyeMbIX  IIPH
OCYlIeCTBJIECHMH 00pa30BaTeJIbHOr0 IMpolecca Mo JUCHUILIMHE, BKJIIOYas
nepe4YeHb MNPOrpaMMHOrO odecmeyeHUMs: U HH(MOPMALMOHHBIX CHPABOYHBIX
CHCTEM

Insa ycnewHoro ocCBO€HUA AUCLUUNIUHBI UCNONb3YHNTCA peCypcChl BHeKTpOHHOﬁ MH¢OpMauMOHHO-
06pa303aTeanoﬁ cpeabl, 06pa3OBaTeanMe UHTEpPHeT-nopTanbl, rnobanbHas KOMNbOTEpHaA
ceTb UHTepHeT. B npouecce n3yyeHus ANCUUNTIUHDI npouncxoaunT MHTEepPaKTuBHoe
B3auMoAeincTBue OﬁyanNEFOCﬂ C npenojaBaTtenem yepes NUYHbIA KabuHeT CTyAeHTa.

Nenn Hcnoab3yeMoe nporpaMmmHoe odecrnevyeHmne
1 LibreOffice
2 Windows
3 AHTuBupyc Kaspersky
Nenn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALIMOHHBbIE
CIIPaBOYHBIC CUCTEMBI
1 HauvoHnanbHas 3nekTpoHHas 6ubnuoTteka (H3b) - cBOGOAHBIA AOCTYNn uuTaTenei
K ¢oHaaMm poccuickux 6ubnuotek. CoAepxuT  Konnekuuum  OUUPPOBAHHBIX
AOKYMEHTOB (KaK OTKpPbHTOro joctyna, TaK W OrpaHWYeHHbX aBTOPCKUM
npaBoM), a TaKxe KaTanor W3jaHui, XxpaHaumxca B 6ubnuotekax Poccum.
(http://H36.pd/)

10. Onucanue  MaTepuaJbHO-TEXHHMYECKON  0a3bl, HeoOXoauMoOH  JJIA
OCYIIIECTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPoIecca Mo JUCIUIIHHE

HaumeHoBaHMe cielMAJIbHbIX NOMEILEHUH U MOMeNIeH’il JJIsl CAaMOCTOATEIbHOM pa60T1)1

yyebHble ayAMTOPUM ANs NpoBeAeHUs yuyeGHbIX 3aHATHIA

noMeweHna Ansi CaMoCTOSTENbHON pa60TH

MaTepMaHbHO-TEXHM‘-IECKOE obecneyenune n OopraHun3sauuA
06pasoBaTeanoro npouecca no AucuuniuHe Ana WHBanuaoB U nud C
orpaHun4yeHHbiM1 BO3MOXHOCTAMWU 340POBbA oOcylecTBiAeTCA B COOTBETCTBUU C
«MonoxeHunem 06 Oﬁy‘-IEHVIM MHBanuaoB U nuu C orpaHMYeHHbiIMM BO3MOXHOCTAMU
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