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1. leab ocBOeHUsT TUCHMILIMHBI (MOTYJIs)

Lenpto ocBoeHus AUCUMIUIMHBI (Monynst) «/luckperHas wmaremaTukKa»
ABJISIETCSI  PAa3BUTHE  CIOCOOHOCTEW TMPUMEHSTh E€CTECTBEHHOHAy4YHbIE U
OOLIEMHKEHEPHBIE 3HAHMS, METO/IbI MATEMATUUYECKOTO aHaJIN3a U MOJIETUPOBAHMS,
TEOPETUYECKOI0 M SKCIEPUMEHTAILHOTO HCCIEAOBaHUS B NPOdeCcCHOHAIbHON
JESITEeNIbHOCTH, ONPEIENIATh KPYT 337a4 B paMKax MOCTAaBJICHHOW 1I€JTU U BbIOUPATh

ONTHMAJIbHEIE CIIOCOOBI NX pPCHICHUA.

2. Mecro pucuunIMHbl (MOAYJIA) B CTPYKTYpe 00pa3oBare/IbHOH
NPOrpaMMbl BbICIIEr0 00pa30BaHus — IPOrpaMMBbl 0aKaJlaBpUaTa

Jucuunnmaa

(MOnyIB)

«JluckperHas

MaTCMaTuKa»

OTHOCHUTCA K

00s13aTeTbHOM yacTh UCHUIUINH brioka 1 «Jluciuniaunel (MOIyIn)».
JInst ocBO€HUST JaHHOM JNUCIUIUIMHBI HEOOXOAUMBI PE3YyJIbTaThl OOyUYEHUS,
MOJIyYeHHbIE B MPEAUICCTBYIONMIMX JUCHUIUIMHAX (MOAYJISX) W IPaKTUKaX:

«Marematukay, «Ou3uKa.

[lepedenp nocneAyOMMX TUCUUIUIMH (MOIyJIeH) U MPAKTUK, AJII KOTOPBIX
HEOOXOAMMBI PE3yJIbTaThl OOY4YEHMs, IOJYyYEHHbIE B JAaHHOM AMCLUILIMHE:
«HccnenoBanue onepanyi U METObI OIITUMU3ALUN.

3. IlepeyeHb MIIAHNPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO0 JUCHHUILIUHE
(MoyJ110), COOTHECEHHBIX C YCTAHOBJIEHHBIMHM B 00Pa30BaTe/IbHOI
nporpamMme BbICIIEro 00pa30oBaHus — MporpaMMe 0aKajJaBpuara
HHIUKATOPAMH JOCTHKEHUS KOMIIEeTeHIIUil

KOH N HAMMCHOBAHHEC KOMIICTCHIINHN

KOH 1 HAUMCHOBAaHUEC UHAUKATOPA
JOCTUKCHUA KOMIICTCHIIMHN

[Tnanupyemsbie pe3yabTaTbl 00ydeHUs
10 IMCUHUILIMHE (MOIYIIIO)

VYK-2. CnocobeH onpenensiTh
KpYT 33j1a4 B paMKax
NIOCTABJICHHOI LIeNTN U BHIOUPATh
ONITUMAJBHBIE CITIOCOOBI UX
peLIeHHs, UCXOs U3 NIeHCTBYIOIINX
NPaBOBBIX HOPM, HMEIOIHXCS
PECypCcoOB M OrpaHHYCHHI

NYK-2.1.
DopMyIHpyeT KpyT 3a/1a4 B paMKax
TOCTABJICHHOM LIEJTU UCXOS U3
JICHCTBYIOIINX MIPABOBBIX HOPM,
HMEIOIIUXCS PECYPCOB U
OTrpaHUYEHUH.

3HATh:
- OCHOBHBIE MOHATHS TeopuH rpados,
CBSI3HBIE Tpadbl, H30MOPHU3IM
rpadoB;
YMETb:
-penaTh ONTUMU3ALNOHHBIC 3a1a4H C
MTOMOIIIEIO TPadoB;

BIIAJICTh:

- HAaBBIKOM ITPUMECHCHUA }IHCerTHOﬁ
MAaTE€MATHUKHU [IPU PELICHUH 3a7a4 C
OrpaHIYECHHBIM KOJIMYECTBOM
JJAHHBIX.

NYyK-2.2.

Bribupaer ontuManbHbIE CLIOCOOBI
peuicHusd 3aga4q, UCXoad 13
JICHCTBYIOIINX MIPABOBBIX HOPM,
MMEIOIINXCS PECypCOB U
OrpaHUYEHUH.

3HATh:
- pa3nUYHbIEC BAPUAHTHI PEIICHUS
SKCTPEMabHBIX 337a4 Ha rpadax;
YMETh:

-BBIOMPATH ONITHUMAILHOE PEIICHUE
3a[1a4 C yU4ETOM IMPO(PEeCCHOHATBHBIX
3HaHUI B 0071aCTH TUCKPETHON
MaTEeMaTHKU,

BIIAZIETh:
-IPAaKTUYECKUM OTIBITOM PELLIECHUS
MaTEeMaTUYECKHUX 3a/ad.

OIIK-1. CnocoGeH mpuMeHSThH
€CTeCTBEHHOHAYYHbIE U

HOIIK-1.1.
IIpuMeHseT OCHOBBI MATEMATHKH,

3HATh!:
- OCHOBHBIC ITIOHATHSA ,Z[HCKpCTHOﬁ




O6H_ICI/IH)KCHepHI)Ie 3HaHUs, MCTOAbI
MaTéMaTH4YCCKOI'O aHajIn3a u
MOZCIUPOBAHUSA, TCOPETUIECKOTO U
SKCHIEPUMEHTAIIBHOTO UCCIIEJOBAHUA
B HpO(beCCI/IOHaJ'IBHOI\/‘I JACATCIBHOCTHU

(hM3MKH, BRIYACITHTEIEHOW TEXHUKH U
MIPOTPaMMHPOBAHUS B
npodeccnoHaNBHOM NeITeNTbHOCTH.

MaTeMaTHKHU, UCIOIb3yEMbIX IS
OIHUCAHUS BAXKHEUIITHX
MaTeMaTHYEeCKUX MOJIeTIeH 1
MaTeMaTHYEeCKUX METOJIOB, U
PaCKpBITHE B3aUMOCBSI3U ATUX
TIOHSATHUH;

YMETh:

- IPUMEHSTH OCHOBBI JUCKPETHOM
MaTEMaTUKU AJIs1 OCYLIECTBICHUS
npodeccnoHATLHOM e TENbHOCTH,
BIIAJICTh:

- HaBBIKAMH TIPUMEHEHHUS 0230BOTO
HHCTPYMEHTapUs JUCKPETHOM
MaTeMaTHKH JJIs1 PeIIeHUs
TEOPETUYECKUX U MPAKTHUECKUX
3a/1a4.

NOIIK-1.2.

Pemaer crannapTHbie
npoeccHOHaNIbHbIE 3aJa4H1 C
MIPUMEHEHNEM €CTECTBEHHOHAYYHBIX
1 OOIIEeNH)KEHEPHBIX 3HAHUIA,
METOJIOB MAaTeMAaTHYECKOTO aHaIM3a
U MOJICTTUPOBAHHSL.

3HATh:
- METO/IbI IUCKPETHOM MaTEMaTHKH,
HCIIOJIb3YEMBIE ISl PEIICHUS
MIPAKTHYECKUX ¥ TIPOPECCHOHATBHBIX
3a/1ay;
YMETB:

- pelaTh CTaHJapTHBIE
npodeccroHanbHbIe 3a71a41 C
MIPUMEHEHHEM METOIOB AUCKPETHOM
MaTeMaTHKH;

BIIAJIETh:

- HABBIKAMHU PabOTHI C
MaTeMaTHYeCKUMH METOIAMH U
MOJEIISIMU TUCKPETHOW MAaTEMaTHKU
B PaMKax CBOCH Mpo¢hecCHOHATBHOM
JICATEIbHOCTH.

HOIIK-1.3.
Vcronb3yeT METO bl TEOPETHUECKOTO
U SKCIEPUMEHTAILHOTO
HCCIIENOBaHN O0BEKTOB
PO ECCHOHANTBHON ESITETBHOCTH.

3HATb:

- OCHOBBI IIPOBEJICHUS HAYIHBIX
HCcIe0BaHNi, OCHOBBI 00paboTKH,
aHaJIM3a ¥ UHTEPIIPETaLH
PE3YJBTaTOB B HCCIIEIOBAHUSIX;
YMETb:

- IPUMEHSTH METOJIBI
TEOPETHYECKOTO U
9KCIIEPUMEHTAIBHOTO NCCIIEOBAHNS
00BEKTOB TPo(ecCHOHATEHON
JIeSITEIIEHOCTH;

BJIAJICTh:

- HaBBIKAMH TIOCTPOCHUS,
HCCIIEJOBAHHSI 9KOHOMHKO-
MaTeMaTUYECKUX MOJIEIEeH
COLMAJIBHO- SKOHOMUYECKUX
TIPOIIECCOB, a TAKXKE MX
MPaKTHYECKOTO IPUMEHEHUS [UIs
pelIeHus COnMaTbHO-
SKOHOMHYECKHX 3a1a4.




5

4. CTpyKTYpa U cofep:KaHue QU CIHHUIIHHBI (MOILYJIs)
4.1. CTpyKTypa TUCHUILIUHBI (MOYJISI)

4.1.1. O6bemM nUCUMIUTMHBI (MOAYJSl) M BHJBI Y4E€OHOW pabOThl MO OYHOM
dhopme 00yueHus:

Beero Cemectp
Bun yue6HO# paboThI Ne 4
4acoB
JacoB

KonTakTHas pabota (Bcero): 72 72
B ToMm uncne:
Jlexrum (JI) 36 36
[TpakTuueckue 3ansatus (I1p) 36 36
JlabopaTopHas padora (JIab)
CamocrositenbHas padora oOy4uaroriuxcs (CP) 45 45
[TpomexxyTo4yHast aTTecTalus Dopma MpoMexKyTOUHOU

aTTeCTAIluN 9 9

KonnuecTBo yacoB 27 27
OO611ast TPy 10EMKOCTh Yacer 144 144
TUCIUTUTUHBI (MOYJIs1) BadyeTHbIE €IUHUIIBI 4 4

4.1.2. O0beM AUCHMIUIUHBI (MOYJISI) M BUABI YU4€OHOU pabOThI MO 3a09HOU
dbopme 00yueHus:

Kypc
. Bcero
Bun yue6Hol paboThI QACOB No 2
4acoB
KonrtakTHas padota (Bcero): 16 16
B ToMm unce: g g
Ulexnuu (JI)
[Tpaxtrueckue 3anstus (I1p) 8 8
JlabopaTopHas padora (JIab)
CamocrositenbHas padora oOy4uaroruxcs (CP) 119 119
[TpomexxyTo4dHast aTTecTaIus Dopma poMexKyTOUHOU 5 5
aTTeCTAlUU
KonnyectBo yacos 9 9
OO01mas Tpy10eMKOCTh Yacer 144 144
MUCIUILTUHBI (MOJTYJIS) BaueTHbBIE € qUHUIIBI 4 4
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4.2. ConepxaHue TUCHUILUTUHBI (MO JIS)

4.2.1. Coneprkanue JUCHUILTUHBI (MOYJIsl) IO OUYHOM popme 0OydeHHs

KonunuectBo 4qacCoB,

Kon BBIICIISIEMEIX Ha
KOMIIETCHIIUH, KOHTAKTHYIO Kon-Bo
HaumenoBanue
KOJI UHIHUKATOpa pabory, JacoB Bunsr CP KonTpons
paznena, TeMbl
JOCTHXKEHMsI | TIO0 BUJAM Y4eOHBIX Cp
KOMIIETEHIIUU 3aHATHI
JI IIp JIab
Tema 1. OcHOBHBIE YK-2
MOHATHS TEOPUH (MYK-2.1,
MHOYECTB. NYK-2.2) Coop,
o0OpaboTka u
Kombmmaropura 5 4 - 9 CHUCTEMaTh3a | cooOIIeHne
OIIK-1
(MOTIK-1.1, s
HOIIK-1.2, uHbopmaIuu
HOIIK-1.3)
YK-2 Ananus
Tema 2. (UYK-2.1, UCIIONB3YEMO
MaremaTudeckas NYK-2.2, ro
noruka. Jlor HKa NYK-2.3) MaTepuaa.
BBICKa3bIBAHU I 7 5 } 9 Paspa6oTka OKTA
OIIK-1 TJiaHa
(UOIIK-1.1, IoKJIazga
HOIIK-1.2,
HOIIK-1.3)
Tema 3. YK-2 AHanus
Maremarnueckas (MYK-2.1, HCIIOJIB3YEMO
noruka. Jloruka NYK-2.2, ro
MIPEANKATOB NVYK-2.3) Marepuaa.
9 9 - 9 Pazpabotka orpoc
OIIK-1 MJIaHa
(UOIIK-1.1, JIOoKJIaga
NOIIK-1.2,
HOIIK-1.3)
Tewma 4. DnemMeHTHI YK-2 Coop,
TeopHuu rpados (MYK-2.1, o0paboTka u
NYK-2.2, CUCTEMAaTH3a
NYK-2.3) Ut
7 9 - 9 uH(popMaIuu | cooOIeHne
OIIK-1
(UOIIK-1.1,
HOIIK-1.2,
NOIIK-1.3)




KomnuectBo 4acoB,

Kon BBLACIIIEMBIX Ha
KOMIIETEHIINH, KOHTaKTHYIO Koi-B0
HaumenoBanue
KOJ MHJIUKaTopa paboty, YacoB Bunwr CP KonTtposnb
pasnena, TeMbl
JOCTHKEHHMsI | IO BUJaM Y4eOHBIX CP
KOMIIETEHIINHU 3aHSATUN
J | Ip J1ab
VK-2 Ananns
Tema 5. DnemeHTEI (UYK-2.1, UCIIOJIB3YEMO
TCOPHUU HCUYCTKUX I/IYK-2.2, ro
MHOKECTB NYK-2.3) Marepuaa.
8 9 - 9 Pazpabotka JOKJIaL
OIIK-1 M1aHa
(UOIIK-1.1, IOoKJIaga
HOIIK-1.2,
HOIIK-1.3)
BCEI'O HACOB: 36 36 - 45

Tema 1. OcHOBHBIE MOHATHS TeOpUH MHOKecTB. KomOnHaropuka — 18 u.

Jlekmuu — 5 u. Copepxkanne: MHOXECTBa U ONEpalMyd HaJl HUMH.
Juarpammbl  Benna. buHapHble OTHOLIEHHMS W OIEpallMd  HAJ  HUMHU.
PedrnekTuBHOCTH, CHMMETPUYHOCTD, TPAH3UTUBHOCTh. CoOTBETCTBUSI. DYyHKIIUU U
oroOpaxkenus. Omneparuu. [omomopdusm u  u3omopdusm.  [IpuHIUIEI
koMOuHaTopuku. [IpaBuia cymmel u pousBeeHus. [lepecTaHOBKY, pa3MeIIeHUs
U coyeTaHus. MyJIbTUMHOXKECTBA. YIOPSAOYEHHbIE H  HEYNOPSAJOYEHHBIE
pa30buenus MHOkecTBa. IHBepcuu 1 0OpaTHbIe epecTaHOBKH. [lepMaHeHThl U UX
MpUMEHEHUsI. MeTOJbl BBIYUCIICHUS TEPMAHEHTOB. AJITOPUTMBI TeHEpaluu
KOMOMHATOPHBIX OOBEKTOB.

IIpakTuueckue 3ansaTus — 4 4.

Bormpocsr:

1. JInarpammbl Benna.

2. buHapHbIE OTHOLIEHUS U ONIEPAllMU HAJl HUMH.
3. IIpaBuna cyMMBbI ¥ IPOU3BEICHUS.

TeMbl TOKJIaJI0B ¥ HAyYHBIX COOOIIECHUA:
1. OcHOBHBIE TOHATUSA TEOPUU MHOMKECTB.
2. KombuHnaropuka.

Tema 2. Martematuueckas joruka. JIoruka BeIcKa3pIBaHuii — 21 4.

Jlekuun — 7 4. Copepxanue: Jlormueckue wucuucienus. [loHsaTus
BBICKa3bIBAaHUM U onepannu HaJ HUMH. OCHOBHBIE CXEMBbI JIOTUYECKU MPABUIIbHBIX
paccykJieHuid. YHapHble M OWHapHbIE JIOTMYECKHE omepamuu. TaOiuibl
UCTUHHOCTH. AJNreOpsl Jorudeckux QyHKIui, OyneBa anredpa. OyHKIIMOHAIbHAS
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MOJIHOTA, KPUTEPUH MOJHOTHI. DKBUBaJEHTHbIE npeolOpa3oBanus. [Ipeacrapnenue
Jorndeckux  (QYHKIUNA  JAU3BIOHKTUBHOM  HOpMmambHOUW  dopmoii  (JJHD),
COBEpIICHHON TU3BIOHKTUBHON HOpManbHOU (opmoii (CAHD), KOHbIOHKTUBHOM
HopManibHOM (popmoit (KH®) u coBepuieHHONH KOHBIOHKTUBHOW HOPMaIbHOM
dopmoit  (CKH®). IlpaBuna mnepexoga wMexay ¢opmamu 3anucu. CBs3b
JOrn4YecKux QyHKUUN ¢ TEOpUE MHOKECTB.

IIpakTrnueckue 3aHsaTUA — S 4.

Bormpocsr:

1. OcHOBHBIE CXEMBI JIOTHYECKH IIPABUIIBHBIX PACCYKACHUI.
2. [IpaBuia nepexonia Mex1y opmMamu 3aUCH

TeMbI TOKIIaI0B ¥ HAYYHBIX COOOIICHUN:
1. Maremarnyeckas JIOTUKA.
2. Jloruka BEICKa3bIBaHUN.

Tema 3. Maremarnueckas noruka. Jlornka npeaukaros — 27 4.

Jlexuuu — 9 4. Conepxanue: IlonsaTusa npeaukaToB. Jlornueckne onepauuu
HaJ mnpeaukaramu. KBaHTOpbl. BpINONHMMBIE, TOXIECTBEHHO WCTHUHHBIE H
TOKJIECTBEHHO JIOXKHBIE (OPMYJIbl. DKBUBAJIEHTHbIE COOTHOIIEHUA. [IpedukcHas
HopMasibHasg (opma. Ilpenukarbl Ha MHOXKECTBE U UX CBSI3b C OTHOILLEHUSIMHU.
®opmyIbl anredpsl NpeAUKaTOB.

[IpakTueckue 3aHatust — 9 4.

Bomnpocsr:

1. Jlornueckue onepanuy HaJ MpeauKaTaMu.
2. Jlormueckue onepanuy HajJ NPEeIUKATAMH.

Tema 4. DnemeHnTsl Teopuu rpadoB — 25 .

Jlekuuu — 7 u. Copmepxkanue: ['padpl, WX BepUIMHBI, pedpa U AYTH.
N3o6paxenue rpadoB. MaTpuibl CMEKHOCTH, MHIMJIEHTHOCTH U CIIMCOK pedep.
Crenenu BepunH rpagos. Yactu, cyrpadgsl u noarpagsl. Onepanuu ¢ 4acTsIMH
rpada. MapupyTsl, Henu U Hukibl. CBsi3Hble KOMIOHEHTHI rpad. [1yTH u nuKiIsl B
OpUEHTHUpOBaHHOM rpade. DinepoBsl rpadnl. ['ammibToHOBBI Tpadsl. Jlepesbs,
nec. Konuesble BepuinHsl U pedpa. JlepeBo ¢ KOpHeM, BETBU. THUIBI BEPIIUH U
HEHTpbI JepeBbeB. CTpyKTypa CMEXKHOCTH Tpada, METOA IMOHCKa B IIIyOHHY.
OCHOBHBIE JIEPEBBs, aJTOPUTMBI UX MOCTpOoeHHs. ONTUMHU3ALMOHHBIE 33/Ja4d Ha
rpadax. IToctpoenue kparyaiimux nyrei B rpagax. [IoToku B ceTsx, moCTpoeHHe
MaKCHMaJIbHOTO MOTOKA.

[IpakTueckue 3aHaTus — 9 4.
Bomnpocsr:
1. MaTpuiipl CMEXHOCTH, MHIIUJIEHTHOCTH U CIIUCOK pedep.



2. Oneparnuu ¢ gactsMmu rpada.

TeMbl JOKIJIaIOB U HAYYHBIX COOOILICHHIA:
1. I'padsl, ux BepiIMHBI, pedpa U AyTU.
2. IToToku B ceTsX, MOCTPOECHUE MAKCUMAIIBHOTO MOTOKA.

Tema 5. DneMeHTBI TEOPUU HEYETKUX MHOYKECTB — 26 4.

Jlekiuu — 8 4. Conepxanue: [loHSITHE HEUYETKOTO MHOXKECTBA, (DYHKITUS
NpUHALICKHOCTU. Onepaluy HaJi HEUETKUMU MHOXXECTBaMU. PaccTosiHug Mexy
3JIEMEHTaMHM, HHJEKC HeUeTKOCTHU. IIoHATHS HeYeTKHUX OTHOILICHUM U UX CBOMCTBA.
DyHKINMY HEYETKUX IEPEMEHHBIX.

DIeMEeHThl HEYETKOM JOTHKH ((PYHKIMM HEYETKHUX IEPEMEHHBIX WU CETH
HEeueTKuX odnemMeHToB). Heuerkne rpadul. IloHATHE HEYETKHX alrOpUTMOB.
MexaHu3mbl CTUMYJIMPOBAHUS B aKTUBHBIX CUCTEMAaX C HEOIPEICICHHOCTHIO.

[IpakTueckue 3aHaTus — 9 4.

Bomnpocsr:

1. Onepanuu HaJ1 HEYETKUMU MHOYKECTBaAMHU.

2.  MexaHu3Mbl ~ CTUMYJIMPOBAaHMSI B AKTHUBHBIX  CHCTEMaxX €
HEOIPEICICHHOCTHIO.

TeMbl TOKJIaI0B ¥ HAYYHBIX COOOIIECHUN:

1. PaccTtostnust MexX Iy al€eMEHTaMU, MHAEKC HEYETKOCTH.

2. MexaHu3sMbl ~ CTUMYJMPOBAaHMSI B aAKTHUBHBIX  CHCTEMaxX €
HEONPECIICHHOCTBIO.

4.2.2. ConepxaHue TUCUMILTMHBI (MOYJISI) IO 3a04HOM popMe 00yUeHUs

Kon KomnuecTBo yacos,
KOMITETEHIINH, BBIIEIISIEMBIX HA
Komr-Bo
Hanmenosanue KOJI KOHTaKTHYIO pa0oTy,
JacoB Bungsr CP Kontpounb
pasnena, TeMbl WHIUKATOpa 0 BHJIaM Y4EOHBIX CP
JTOCTHIKEHHUS 3aHSITUH
KOMIIETEHIIUNA
JI I[Ip | JIab
Tema 1. OcHOBHEIE YK-2
Coop,
TOHATHUS TEOPUU (MYK-2.1, 06paboTKa
MHOKECTB. NYK-2.2) p "
KombunaTtopuka
OIK-1 2 2 - 25 cncg:;elxé;wn coo01IeHue
(UOIIK-1.1, q)u
WOTIK-1.2, HH ;EM*‘H
HOIIK-1.3)
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Kon KomnyecTBo 4acos,
KOMTICTCHIIUH, BBIJICTIIEMBIX Ha
Kon-Bo
HaumenoBanue KOJI KOHTaKTHYIO padoTy,
yacoB | Bwuasl CP Kontpous
paszena, TeMbl WHAMKaTOpa | IO BUJAM yqve6HHx CP
JOCTUKEHUS 3aHATUN
KOMTIETCHIINH
JI I[Ip | Jlab
YK-2 AHnanus
Tema 2. (UVK-2.1, UCIIONB3Ye
MaremMaTuueckas NYK-2.2, MOT'O
JIoTHKa. JIormia NYK-2.3) Marepuana.
BBICKA3bIBAHIN 1 1 - 25 Paspabotk JIOKJIaJ1
OIIK-1 a TUTaHa
(UOIIK-1.1, JIOKJIa1a
NOIIK-1.2,
NOIIK-1.3)
Tema 3. YK-2 Ananus
Maremarnueckas (MYK-2.1, UCIIOJIb3YE
soruka. Jloruka NVyK-2.2, MOTO
IIPEANKATOB NVYK-2.3) Marepuaa.
1 1 - 25 PazpaboTtk onpoc
OIIK-1 a riaHa
(UOIIK-1.1, IoKJ1aaa
NOIIK-1.2,
HOIIK-1.3)
Tema 4. DneMeHTsI YK-2 Coop,
Teopun rpadoB (MYK-2.1, obpaboTka
NYK-2.2, "
NYK-2.3) CHUCTEMATH
2 2 - 24 3arus cooO1eHue
OIIK-1 nHpopmar
(UOIIK-1.1, 15051
NOIIK-1.2,
NOIIK-1.3)
YK-2 Ananus
Tema 5. DnemMeHTsI (UYK-2.1, HCTIONbB3Ye
TEOPUU HEUETKUX UYK-2.2, MOTO
MHOXCECTB NYK-2.3) Marepuaa.
2 2 - 20 Pazpabotk OKJIaa
OIIK-1 a riaHa
(UOIIK-1.1, IoKJIaaa
NOIIK-1.2,
HOIIK-1.3)
BCEI'O HACOB: 8 8 - 119

Tema 1. OcHoBHBIC OHATHS TeOpUH MHOKecTB. KomOnHaropuka — 29 4.

Jlekmum — 2 4. Copepkanme: MHOXKECTBa W ONEpauvyd HaJI HUMH.

Jlnarpammebl

Benna.

bunaphsie

OTHOLICHHUA U

orepariu

Hazg

HHUMMU.

PedrekTUBHOCTh, CHMMETPUYHOCTbD, TPAH3UTUBHOCTh. CoOTBETCTBUS. DYHKINUU U
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oroOpaxkenus. Omneparuu. [omomopdusm u  u3omopdusm.  [IpuHIUIEI
komOuHatopuku. [IpaBmiia cymmsl u npousBenenus. [lepectaHoBKH, pa3MelIeHHs
U coueraHusi. MyJIbTHUMHOXKECTBA. YTOPSIOUYECHHBIE U HEYHOPSAOYCHHBIC
pa3buenust MHOKecTBa. MIHBepcuu 1 oOpaTHbIe iepecTaHOBKU. [lepMaHeHTHI U BX
OpUMEHEHHUs. MeToApl BBIUMCICHHUS TEPMAHEHTOB. AJTOPUTMBI TE€HEpaIUH
KOMOMHATOPHBIX OOBEKTOB.

[IpakTuueckue 3aHsATUS — 2 4.

Bormpocsr:

1. JInarpammbl Benna.

2. buHapHbIE OTHOLIEHUS U ONEPallMU HaJl HUMH.
3. IIpaBuna cyMMBbI ¥ IPOU3BEICHUS.

TeMbl TOKJIaJI0B U HAYYHbBIX COOOIIECHUA:
1. OcHOBHBIE TOHATUSA TEOPUU MHOMKECTB.
2. KomGuHnaropuka.

Tema 2. Matematuueckas joruka. JIoruka BeICKa3pIBaHHl — 27 4.

Jlekumu — 1 u. Copepxkanue: Jlornueckue wucuucienusd. IlonsTus
BBICKa3bIBaHUM U omnepanuu HaJ HUMHU. OCHOBHBIE CXEMBbI JIOTUYECKU MPABUIIbHBIX
paccykJieHuid. YHapHble M OWHapHbIE JIOTMYECKHE omepamuu. TaOiuibl
UCTUHHOCTH. AJNreOphl Jorudeckux QyHKiui, Oynesa anredpa. OyHKIIMOHAIbHAS
MOJIHOTA, KPUTEPUH MOJHOTHI. DKBUBaJEHTHbIE npeoOpa3oBanus. [Ipeacrapnenue
Jorndyeckux  (QYHKIUNA  JAU3BIOHKTUBHOM  HOpMmambHOUW  ¢dopmoii  (JJHD),
COBEPIIICHHON MU3BIOHKTUBHOW HOpMaibHOU (opmoii (CHAHD), KOHBIOHKTHBHOM
HopmanbHON (opmoit (KH®D) u coBepiieHHONW KOHBIOHKTUBHOW HOPMAaJbHOM
dbopmoit  (CKH®). IlpaBuna mnepexoga wMexay ¢opmamu 3anucu. CBs3b
JOTMYEeCKUX QYHKUUNA C TEOpUEN MHOXKECTB.

[IpakTueckue 3anaTus — 1 4.

Bomnpocsr:

1. OcHOBHBIE CXEMBI JIOTHYECKH IIPABUIIBHBIX PACCYKIACHUM.
2. [IpaBuia nepexonia Mexy popmMamMu 3aIUCH

TeMbl TOKIIaI0B ¥ HAYYHBIX COOOICHUN:
1. Marematnueckas JIOTUKA.
2. Jlornka BhICKa3bIBAHUIA.

Tema 3. Marematnueckas noruka. Jlornka npeaukaros — 27 4.

Jlexuuu — 1 4. Conepxxanue: llonsatusa npeaukartos. Jlornueckne onepauuu
HaJl npeaukaramMu. KBaHTOpbI. BBIITOMHUMBIE, TOXKIECTBEHHO MCTUHHBIE U
TOXJIECTBEHHO JIOKHBIE (POpMYJbl. DKBUBAJIEHTHbIE cOoOoTHolIeHus. [IpedukcHas
HopManbHas (opma. IlpenukaTsl Ha MHOXKECTBE M UX CBSI3b C OTHOIICHHSIMHU.
®opmyIbl anredpel NpeaUKaTOB.
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[IpakTueckue 3auatus — 1 4.

Bomnpocsr:

1. Jlornueckue onepanuu HaJ NpeauKaTaMu.
2. Jlormueckue onepanuu HajJ NPEeIUKATaAMH.

Tema 4. DnemenTsl Teopuu rpadon — 28 .

Jlekiuu — 2 4. Comepxkanue: ['padpl, MX BepmMHB, pedpa W OYTH.
N3o06paxxenne rpadgoB. MaTpuibl CMEKHOCTH, UHIUJIEHTHOCTH U CIIMCOK pedep.
Crenenu BepuinH rpagos. Yactu, cyrpadgsl u noarpadgsl. Onepanuu ¢ 4acTsIMH
rpada. MapupyThl, Henu u Hukibl. CBsi3Hble KOMIOHEHTHI rpad. [lyTH u nuKiIs! B
OpUEHTHUpOBaHHOM rpade. DinepoBsl rpadnl. ['ammibToHOBBI Tpadsl. Jlepesbs,
nec. Konuesble Bepuinabl U pedpa. JlepeBo ¢ KOpHeM, BETBU. THIBI BEPIIUH U
HEHTpbI JepeBbeB. CTpyKTypa CMEXKHOCTH Tpada, METOA IMOHCKa B TIIyOHHY.
OCHOBHBIE JIEPEBbs, aJTOPUTMbI UX MOCTpoeHHs. ONTUMHU3ALMOHHBIE 33/Ja4d HA
rpadax. IToctpoenne kparyaiimux nyrei B rpagax. [IoToku B ceTsx, NocTpoeHue
MaKCHMaJIbHOTO MOTOKA.

[IpakTueckue 3aHATHS — 2 Y.

Bomnpocsr:

1. MaTtpuiisl CMEKHOCTH, MHIIUICHTHOCTH U CIIMCOK pedep.
2. Onepanuu ¢ yactsimu rpada.

TeMbl TOKIIaI0B ¥ HAYYHBIX COOOIICHUMN:
1. I'padsl, ux BepimHbI, pedpa u AyTH.
2. IToTokH B ceTsIX, MOCTPOCHNE MAaKCUMAJIBHOTO IMOTOKA.

Tema 5. DneMeHTBI TEOPUU HEYETKUX MHOKECTB — 24 4.

Jlekuuu — 2 4. Copepxanue: IloHSATHE HEUETKOrO MHOMKECTBA, (HYHKIIHS
npuHaaiexHocTd. Onepaluy HaJl HEYETKUMU MHOXECTBaMU. PaccTosiHusg Mexy
AIIEeMEHTaMM, UHACKC HeUeTKOCTH. [IOHATHSI HEUETKUX OTHOILEHUI U UX CBOMCTBA.
@DyHKINH HEYETKUX [IEPEMEHHBIX.

DJeMEeHTbl HEYETKOW JIOTUKHM ((YHKIIMM HEYETKUX IEPEMEHHBIX U CETH
HeueTkux oaseMeHToB). Heuerkue rpadpl. IloHATHE HEYETKHX aIrOpUTMOB.
MexaHu3Mbl CTUMYJIMPOBAHUS B aKTUBHBIX CUCTEMAX C HEOIIPEAEIEHHOCTBIO.

[TpakTueckue 3aHATHs — 2 4.

Bomnpocsr:

1. Onepanuu HaJ1 HEYUETKUMU MHOKECTBAMHU.

2. MexaHu3Mbl CTUMYJIMPOBAHUS B AKTHUBHBIX cucTeMax c
HEOIPEICIICHHOCTHIO.

TeMbl TOKJIaI0B ¥ HAYYHBIX COOOIIECHUINA:
1. PaccTtostnus Mexay seMeHTaMU, HHAEKC HEYETKOCTH.
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2. MexaHu3MbI CTUMYJIMPOBAHUA B AKTHUBHBIX CHCTCMAxX C
HCONPCACICHHOCTBIO.

5. OneHo4HbIe MaTePUAJIBI AMCUMILIMHBI (MOLYJIA)
OuneHoyHble  Marepuaisbl Uil  NPOBEACHUsS  TEKYIIEro  KOHTPOJIS
YCIEBAEMOCTH MW MPOMEKYTOUHOM aTTeCTallMd MO0 JUCHUIUIMHE (MOIYIIO)
npe/iCTaBiIeHbl B BUJE (POH/IA OLEHOYHBIX CPEJCTB MO IUCHUILITUHE (MOJYIIIO).

6. MeTronnyeckue MaTepuaJIbl 1JIsl 0OCBOCHHS AU CHUTIIHHBI (MOTYJIfA)

Meroauueckue Matepuanbl Ui  OCBOGHHUSA  JUCIUIUIMHBL  (MOJYJIS)
MIPE/ICTABIICHBI B BUJIE yU€OHO-METOJUIECKOTO KOMIUIEKCA JUCITUTUTHHBI (MOTYIIS).

7. llepeyeHb y4eOHBIX U3JaHUI, HEOOXOAUMBIX [IJISl OCBOEHH S TUCHUILTUHBI
(MoayJis)

Hcnons3yercs
IIPU U3YUYEHHUH Pexum nocryna
pa3aenoB (Tem)

No | bubnuorpadudeckoe onucanue y4eOHOro
/1 W3/1aHUS

1. |["amxos, C. b. Tema 1-5  |https://urait.ru/bcode/489165
JluckpeTHas MaTeMaTHKa : YYEOHUK H
npakTukyMm Juist By3oB / C. b. ["amkos,

A. b. ®ponoB. — 3-e u3A., Ucrp. v 100, —
Mockga : M3narensctBo FOpaiit, 2022. —
483 c. — (Beicuiee oOpa3oBaHue). —
ISBN 978-5-534-11613-7. — TekcT :
3JIeKTpoHHBIH // OOGpazoBaTenbHas
wiatdopma FOpaiiT [caiT].

2. [|Iammit, U. A. Tema 1-5  |https://urait.ru/bcode/492848
JluckpeTHas maTeMaThKa U
MaTeMaTh4yeckas JIOTHKa : yueOHoe
nocobue st By30B / M. A. [Tanuit. — 3-e
W3., uchp. u 1on. — Mockaa :
WznarensctBo FOpaiir, 2022. — 370 ¢. —
(Bricmiee oo6pazoBanue). — ISBN 978-5-
534-12446-0. — TeKcT : 2JIeKTPOHHBIH //
O6pa3zoBarenpHas miaTdopma KOpaitt
[caifT].

3. Cynomnaros, C. B. Tema 1-5  |https://urait.ru/bcode/488927
JluckpeTHas MaTeMaTHKa : YYCOHUK H
npakTtukym s By30B / C. B. CyznormaTos,
E. B. OBunHHUKOBa. — 5-€ U3/, UCHIP. U
norn. — Mocksa : U3narensctBo FOpaiiT,
2022. — 279 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-00871-
5. — TeKcT : 3JeKTPOHHBIH //
O6pa3zoBarenpHas miaTdopma KOpaiit



https://urait.ru/bcode/489165
https://urait.ru/bcode/488927
https://urait.ru/bcode/492848
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[caifT].

Tapannukos, 0. B. [Iuckpernas Tema 1-5  |https://urait.ru/bcode/489178
MaTeMaTHKa. 3aJauHuK ;| yaeOHOe mocooue
111 By30B / O. B. TapannukoB. —
Mocksa : M3natensctBo IOpaiit, 2022, —
385 c. — (BwIcmiee obpazoBanue). —
ISBN 978-5-534-01180-7. — Texkcr :
aeKTpOoHHBIHN // OOpa3oBareabHas
mwiaTdopma FOpaiit [caiit].

8. IlepeyeHb 31eKTPOHHBIX 00Pa30BaTeJbHbIX PECYPCOB, COBPEMEHHBbIX
npogeccHOHANbHBIX 023 JaAHHBIX U HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM,
HEe00XO0AUMBIX VISl OCBOCHUS JUCUUILIMHBI (MOLYJIs1)

8.1. DnekTpoHHbIe 00pa30oBaTEIbHbIE PECYPCHI:

Ne
HaunmenoBanue I'mnepccpuika

/11

1. Mutncrepcraa HEyIdL H BHICIIETO https://minobrnauki.gov.ru

obpazoBanus Poccuiickoii deneparmu:
7. MuHucrepcTBO npocBeleHus Poceniickoit https://edu.sov.ru
denepanuu:
3. Pexepabuai ciy:xkoa o Haxsopy B chepe http://obrnadzor.gov.ru/ru/
00pa3oBaHMs M HAYKH:
) i P i
4 enepanbHbIi mopran «Poccuiickoe htto-//www.edur/.
o0pa3oBaHHEY:
u E .
5 HpopMalmoHHas cucrtemMa «EquHoe okHO httn-//window.edu.ru/
JIOCTYTIAa K 00pa30BaTeIbHBIM peCypcamy:
E .
6. JHHAA KOIIEKIHA IH(POBHIK http://school-collection.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB:
) i - .
7. CACPAILHEIH UCHTP HHOPMAIMONHO http://fcior.edu.ru/
00pa3oBaTeNbHBIX PECYPCOB:
] DNeKTPOHHO-OMOIMOTEeYHAs! CUCTEMA htt://www.IPRbooks.ru/
«IPRbooks»:
9 DneKTpoHHAas 6I/I6J'II/£0T6‘IHa$I cucrtema https://biblio-online ru/
HOpaiit: AEPS.AOIDI0-0NANE. [

10. ba3a mqaHHBIX AIEKTPOHHBIX JKYPHAIOB: http://www.iprbookshop.ru/695 1 .html

8.2. CoBpeMeHHbIe npodeccuoHanbHble 0a3bl JAHHBIX U UHPOPMAITUOHHBIE
CIIPaBOYHBIE CUCTEMBI:

No
i HanmenoBanue l'unepccebuika (mpu HATUYIH)
HNupopmanmonHas cucrema
«EnnHoe okHO mocTyma K .
1 A OCTy http://window.edu.ru/catalog/resources?p rubr=2.2.74.12
00pa3oBaTEeIBLHBIM pecypcam. =
Paznen «MaremaTukay:
Oo6mepoccuiickuit
2 MaTeMaTHYeCKUH TopTa http://www.mathnet.ru/
(MHGOpPMAIMOHHAS CHCTEMA)



http://www.mathnet.ru/
http://www.iprbookshop.ru/6951.html
https://biblio-online.ru/
http://www.iprbooks.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://obrnadzor.gov.ru/ru/
https://edu.gov.ru/
https://minobrnauki.gov.ru/
https://urait.ru/bcode/489178
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CrnipaBouHO-IIpaBOBas CCTEMA

www.consultant.ru

«Koncynprantl Lmrocy
CrnipaBouHO-IIpaBOBasi CCTEMA
4 wWww.garant.ru
«["apanT»
9. MarepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CHUTIUHBI (MOIYJIs1)
CocTaB KOMITJIEKTa
JIMIIEH3UOHHOTO B CBOOOJTHO
[lepeuens oOopynoBaHus U
Ne pacnpocTpaHIeEMOro
HaunmMeHoBaHue nmomenieHus TEXHUYECKUX CPEJICTB
/1 MPOrpaMMHOTO 00OecIeueHusI,

0o0yueHus

B TOM YHCJIC OTCUYCCTBCHHOT'O
IMPOU3BOACTBA

KomMmmproTepHslii X0u.
Ayautopus 1uist
CaMOCTOSITENTbHON pabOThI
oOydJaronuxcs.

[IepcoHasibHBIE KOMITBIOTEPBI
C IOJKJIFOYEHUEM K CETH
HNurepuer

1C:Ilpennpusrue 8.
Cy06nuieH3noHHBIN JOTOBOP
o1 27.07.2017 Ne FOC-2017-
00498.0OnepaunronHas
cucrema Windows. AKT
MpUEMKHU-TIepeTadn
HEHMCKITIOUUTEIBHOTO IpaBa
Ne 9751 ot 09.09.2016.
JIuuen3sust Dream Spark
Premium Electronic
Software Delivery (5 years)
Renewal. CripaBouHo-
IpaBoBasi CUCTEMa
«Koncynprantllmroc».
Horosop ot 01.09.2020 Ne
75-2020/RDD. CnpaBouHo-
IpaBoBasi CUCTEMa
«I"apanT». [JoroBop ot
05.11.2014 Ne
CK6030/11/14. Microsoft
Office 2007.
Cy06nuieH3noHHbBIN JOTOBOP
ot 12.01.2016 Ne

Bx IT1O_123015-2016.
JInuensus Office Std 2016
RUS OLP NL Acdmc.
Antusupyc ESET NOD32.
Cy06nuieH3noHHBIN JOTOBOP
ot1 27.07.2017 Ne FOC-2017-
00498. LibreOffice.
CBobosHO
pacrmpocTpaHsiemMoe
nporpaMMHoe o0ecrieyeHue.
7-Zip. CBoOOAHO
pacnpocTpaHsiemMoe
MIporpaMMHOe oOecrieueHne
OTEYECTBEHHOTO
MIPOM3BOJICTBA.



http://www.garant.ru/
http://www.consultant.ru/
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JIMCT perucrpanuu u3MeHeHn K padoydeil mporpaMmme QM CHUAIIHHBI (MOIYJIs1)

IToamuce
Jara Howmepa
Ne JIoKyMeHT, Ha OCHOBaHHH KOTOPOTO . pa3paboTunka
BHECEHUS | M3MEHEHHBIX ConepxaHre U3MCHEHUN .
n/m . BHECEHBI U3MEHEHUS paboueii
W3MEHCHHI JUCTOB
IPOTPaMMBI
Oo6noBeHHE MTpodeccHOHATBHBIX 0a3 JaHHBIX U
florosop Ne 4161 ot 20.06.2019 na uHpopma I/IOHHLIIJX ?:)n ABOYHBIX CUCTEM I[KOMHJ'ICKTa
1 | 30.08.2019 13-15 OKa3aHHe YCIyT T0 pMatl P ’
JUICH3UOHHOTO TPOTPAMMHOTO 00€CIICUCHHSI.
npenocrasiieHuto gocryna k ObC.
AKTyanu3anus JUTepaTypbl
Oo6HoBeHHE PO EeCCHOHATBHBIX 0a3 JaHHBIX U
Jlorosop Ne 14/07-2020 ot uHbO MaI_lI/IOHHBII)X g)n ABOYHBIX CUCTEM I[I(OMHJ'ICKTa
2 | 01.09.2020 13-15 14.07.2020 Ha oka3aHue yCIyT 1O p P ’
JUICH3UOHHOTO TIPOTPAMMHOT0 00ECIICUCHHSI.
npenocrasiieHuto gocryna k ObC.
AKTyanu3anus JUTEPaTyphbl
®denepanbHbIM TOCY1apCTBEHHBIN
o0pazoBaTeNIbHbIN cTaHAaPT
BBICITIETO 00pa30BaHMSI-
OakanaBpuaT 110 HAIIPABICHHIO
noaroroBku 09.03.03 I[Tpuknannas
nHpOpMaTHKa: IPUKa3
Muno6puayku P® ot 19.09.2017 Ne
922
[Tynkr 4.3.2,4.3.4 Oo6HoBIeHHE PO ECCHOHATBHBIX 0a3 JaHHBIX U
000 "DneKTpoHHOE U3aTEeIbCTBO
31.08.2021 13-15 P A

FOPAUT" - AHOO BO "BD2IIN".
JloroBop Ha oOxa3aHue yciyr 110
NPEOCTABICHHIO IOCTYTA K
oOpazoBaTenbHOH mIaTdopme
Ned4574 ot 19.04.2021.
00O "By3oBckoe obpazoBanue" -
AHOO BO "B3IIN". JloroBop Ha

OKa3aHue yCIyr 1o
npeaocTaBieHuo goctyna k 9bC

Ne7764/21 ot 25.03.2021.

MH(QOPMALMOHHBIX CIIPABOYHBIX CUCTEM, KOMIUIEKTa
JIMLIEH3UOHHOTO NMPOrPaMMHOI0 00ecredeHusl.
AKTyanusanus JuTepaTypsl




31.08.2022

13-15

®denepanbHbIi TOCY1apCTBEHHBIN
o0pa3zoBaTeNbHBIN CTaHAAPT
BBICIIETO0 00pa30BaHUs —
OaxaniaBpuaT M0 HalpaBJICHUIO
noaroroBku 38.03.01
DKOHOMHUKA: TIPUKA3
MuHMCTEpCTBa HAYKU U BBICILIETO
obpazoBanus Poccuiickoit
®enepaunn ot 12.08.2020 Ne 954
[lynxr 4.3.4.

00O "OnexkrpoHHOE
msnarensctBo FOPAUT" - AHOO
BO "BOIIN". Jlorosop Ha
OKa3aHue yCIyr 1o
IPEJOCTABICHHIO IOCTYTA K
oOpa3oBaTenbHOH IaTdopme
Ne5343 ot 23.06.2022.
00O "By3zosckoe oOpa3oBaHue" -
AHOO BO "BOIIN". Jlorosop Ha
OKa3aHue yCIyr 1o
npeaocrasieHuto goctyna k 9bC
Ne7764/21 ot 25.03.2021.

O6HoBIeHNE podhecCHOHATBHBIX 0a3 TaHHBIX U
MH(QOPMALMOHHBIX CIIPABOYHBIX CHCTEM, KOMIUIEKTa
JIMIIEH3UOHHOTO MPOTPAMMHOTO 00ECTICYeHUSI.
AKTyanusauus JuTepaTypsl
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