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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma guctuuinHbl " JIUCKpeTHas MaTeMaThKa" 110 HallpaBJICHUIO IIOITOTOBKY (CIIeINAIbHOCTH)
02.03.02 "dynnamenTanbHas HHGOPMATHKA U HHPOPMALMOHHBIC TEXHOIOTUH'" HAMPABICHHOCTH (ITPOQIITIO) crp. 3
IIpuknanHoe nporpaMMHUpOBaHUE U cUCTeMbI UCKyccTBeHHOTo uHTemiekTa @I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

HCJ’IHMI/I OCBOCHMUSA JUCHUITIINHEBI ((HI/ICKPCTHEUI MaTe€MaTHUuKa» ABJISAIOTCA: (I)OpMI/IpOBaHI/IC MaTEMaTHYCCKON KYJIbTYpPbI
CTYyJICHTA, q)yH,HaMeHTaHLHaH TMMOATOTOBKA IO OCHOBHBIM pa3aciiaM HHCerTHOﬁ MAaTEMATHUKU, OBJIAACHUC COBPEMEHHBIM
MAaTCMaTU4YCCKUM allrapaTom AJIst uanLHeﬁmero HCIOJB30BaHUA IPH PEIICHUU TCOPETUUCCKUX U IPUKIAJHBIX 3a1a4.
3allaanI/I OCBOCHUS JUCHUIIIIUHBI SABJIAKOTCS YCBOCHUEC 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB B 00J1aCTH JII/ICerTHOﬁ MaTCMaTUuKH.

PCSyJ]bTaTbl O6y‘lCHI/lﬂ IO JUCHUIIIIMHE HAITPABJICHbI HA JOCTUKCHUEC NHAUKATOPOB!

OIIK-1.1. O6bnamaer 6a30BBIMU 3HAHUSIMHU, OTYIEHHBIMU B 00JIACTH MAaTEMaTUIECKHUX U (MIJIH) ECTECTBEHHBIX HaYK.

OIIK-1.2. JIleMOHCTpHpYET yMEHHS peIIaTh THIIOBEIE 3a/1a4H, (POPMYIHUpPyeMbIe B paMKaX MaTeMaTHIECKUX M (WIIN)
€CTECTBEHHBIX HayK.

OIIK-1.3. ImeeT HaBBIKU UCIIOJIL30BAHHS OCHOBHBIX IOHITHI, TEOPEM, 3aKOHOB MATEMATUKH U (WUJIN) €CTECTBEHHBIX HAyK
JUISL peleHys 3a1a4 Mpo(eccHOHaIbHON JIeSTeIbHOCTH.

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIIOIT: | 51.0.07

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IOAT0TOBKE 00y4al0Ierocs:

,Z[aHHaSI JUCHUIUINHA UMECT Pa3HOCTOPOHHUE CBA3U CO MHOTUMHU MATEMATHYCCKUMU U CICUAJIBHBIMU JUCHUTUIMHAMU. Ona

OCHOBBIBACTCA HAa 3HAHWH YHCIIOBBIX CHUCTEM H (l)yHKHHﬁ, N3YYCHHBIX B cpeL[Heﬁ IIKOJIC.

Nudopmaruka

Anrebpa

2.2 JIucuunJuHbl M MPAKTHKH, IJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeanIecTBYIOIIEe:

JlaHHaﬂ JUCHUIIIIMHA ABJIACTCA Hpeamecmy}omeﬁ JJI AUCHUIIIINH

KommnbrorepHast rpaguka

MCTOIII)I MAalIuHHOI'O O6y‘-IeHI/I$I

3. KOMIETEHIIMH OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIATIINHBI
(MOJY.JIsT)

OIIK-1: CnocodeH NpUMeHATH (PyHIaMEeHTAJbHbIC 3HAHHUS, NOJIYyYeHHbIe B 00JIACTH MaTeMaTH4YeCKUX U (MJIH)
€CTeCTBCHHBIX HAYK, U HCIO0/IB30BATh HX B IPOdecCHOHAILHOM JeATeIbHOCTH

3HaTh:

Hnsa noctrxenus OIIK-1.1: obnanaer 6a30BbIMH 3HAHUSIMHU, TOTYIEHHBIMHU B 00J1aCTH TUCKPETHON MaTEeMaTUKU.

YMmers:

Juns noctmxenns OIIK-1.2: neMoHCTpHpYeT yMEHUS pelaTh THIIOBBIE 3a1a4H, (JOPMYIHpyeMble B paMKaxX AUCKPETHON
MaTEeMaTUKHU.

Baanernb:

I[J'IH JOCTUKCHUA OIIK-1.3: uMeTh HaBBIKH UCIOJIb30BaHUS OCHOBHBIX HOHﬂTHﬁ, TEOPEM, 3aKOHOB Z[I/ICerTHOIjl MaTEeMaTHKHU
JJI pCIICHUS 3a1a4 HpO(i)CCCHOHaHBHOfI JCATCIBHOCTH.

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcn JOJIKCH

3.1 |3narnb:

3.1.1 | mpUHIUIBI TOCTPOSHHUS, Ha3HAYCHHUE, CTPYKTYPY, (DYHKIIMHU U 3BOJIIOLIIO OIEPAMOHHBIX CHCTEM; OCHOBHEIC
METOJIbl U cpejicTBa pa3padotku 1O, mpUHIUMEI IPeACTaBIEHHE JaHHBIX B ITAMSATH KOMIBIOTEPA, MOPSA0K
PaboThI OIIEPATOPOB SA3bIKA MPOrPAMMHUPOBAHNS; (PYHAAMEHTAJIBHBIC MOHSTHS M 3aKOHBI IUCKPETHOM
MaTEMaTHKH; CHHTAKCUC A3bIKa 00BEKTHO-OPHEHTHPOBAHHOTO ITporpaMMupoBaHus C++; ycTpOHCTBO U
IPUHIUIIBI TOCTPOEHHS 00BbEKTHOOPUCHTHPOBAHHBIX OHOIHOTEK; CTPYKTYPHI JaHHBIX, IPUMEHSIEMBIC B
o0J1acT IPHUKIIAAHOTO IPOrPaMMHOTO 00ECTICUEHHs; METOIbI M CPEICTBA CO3/IaHuUsI U IIPOIPaMMHUPOBaHHMs a3
JTAaHHBIX; TIPaBHJIa TOCTPOCHHUS IBYMEPHBIX M TPEXMEPHBIX rpauIecKux n300pakeHHii; MaTeMaTHIeCKHe
OCHOBBI (DYHKIIHOHAJIBHOTO ¥ JJOTHYECKOTO IIPOTPaMMHUPOBAHHUS.

3.2 | YMmeTh:
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3.2.1 TPOBOJNUTH MHCTAJUIAIINIO, KOH(bI/II'ypI/IPOBaHI/Ie M 3arpys3Ky OICparMOHHBIX CUCTEM, B TOM YHUCJIC CCTCBBIX,

BBIMOJHATH Pa3pabOTKy U OTJIAAKY IIPOrpaMM Ha s13bike CH; KOppenupoBaTh NPUKIIaIHbIE 3a1a41 U
KJIacCHYeCcKHe 3a/1a4i JUCKPETHOM MaTeMaTHKH, UCIOIb30BaTh SI3bIK MATEMATUUECKON TOTUKH IS
ANTOPUTMHUYECKOTO PEIICHHUS STHX 3a7ad; aAallTHPOBATh M UCITOIH30BATh MIA0JIOHBI 0O BEKTHO-
OPHEHTHPOBAHHOTO MTPOTPAMMHUPOBAHNUS JUIS pelIeHNs Ipo(ecCHOHABHEIX 3a7a4; BEIOMPATh CTPYKTYPHI
JAHHBIX, a[IeKBaTHbIE KOHKPETHBIM MPOOIEMHBIM U CUCTEMHBIM 3aJauaM MPOrpaMMHUPOBAHUS, H OLIEHUBATh UX
3¢ GeKTUBHOCTD; 10JI30BATHCS COBPEMEHHBIMHU IpauuecKiMH pelakTopaMu; pa3padaThiBaTh IPOrpaMMHbIE
CHCTEMBI B CTPOT0 (DyHKIIMOHAIEHOM CTHJIC; pa3pabaThIBaTh IPOrPaMMHEIE CPEICTBA [UIS CHCTEM
HCKYCCTBEHHOTO MHTEJIJIEKTA.

3.3 | Baagers:

3.3.1 | HCIIONIB30BAHMUS CETEBBIX TEXHOJIOIUH ISl pELIEHUs IPUKIAJHBIX 3aa4; IPOEKTUPOBaHUS, KOAUPOBaHUS U

HWHTCJIJICKTA.

OTJAJKH pPa3pabaTbiBaeMOT0 MIPOrPaMMHOTO o0ecnedeH s, paboThl C Pa3IHYHBIMU CUCTEMaMH
HPOrPaMMHUPOBAHUS, C Pa3IMYHBIMK CPEAAMH IIPOTPaMMHPOBAHUS; UCIIOJIB30BAHUS KIACCHYECKHX 3aKOHOB
JFICKPETHOM MaTEeMaTHKH HPH alTOPUTMUYECKOM PEIIeHUHN NPHUKIIAaIHBIX 3a/1a4; IPUMEHEHNS 00 BEKTHBIX
TEXHOJIOTHH pa3paboTKH IPOrpaMMHBIX CHCTEM; IPOEKTHPOBAHHUS, pa3pabOTKN U IpOrpaMMHUPOBaHHS 6a3
JIAHHBIX; COCTaBJICHMS U OTIAKH TpauuecKux MporpaMm; MOMCKa PEIICHHs B CUCTEMaX HCKYCCTBEHHOTO

4. OFBLEM JUCUMILIMHBI (MOLY.JIST)

O6Lwasn TpyaoemKocTb

73ET

YacoB 1o yueOHOMY IJIaHy 252
B TOM 4HCIIE
ayJUTOPHBIC 3AHATHSA 84
caMocTosATenbHas paboTa 119,7
4acoB Ha KOHTPOIb 45

KOHTaKTHas pabora: 87,3
VKP: 3,3

Bunel koHTpONsA B cemecTpax:

JK3aMeHBI 3

5. CTPYKTYPA U COEP)KAHUE JUCHUILIMHBI (MOLYJIST)

Kon HaumeHoBanue pa3/iesioB 4 TeM /BUA 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kype
Pazgen 1. KomOGunaropuka u Teopusi rpagos
1.1 Omneparyu HaJl MHOXKECTBAMU. XapaKTeprucTHIecKast QyHKIHs 3 2 JIT.1JI1.2J12.1
MHOecTBa. Pa3ouenus mHOxecTB. [IpaBmio cymms! u
npousBeneHus /Jlex/
1.2 KomMOuHaTOpHBIC YKCiIa: YMCIIO coueTaHui, yncio Karanana, yucio 3 2 JI1.1 J11.2J12.1
Crupnunra Broporo poaa, Uucno bemna. PekyppeHTHbIe 1 siBHBIE
(dopmynsl. ColicTBa ymcia couetanuit /Jlex/
1.3 MynstumHOXecTBa. [lomrmHOMMaNsHEIE K03GhGuiueHTs! /JIek/ 3 2 JI1.1 JI1.2J12.1
1.4 IMpuHnmn BKIfoYeHUA-UCKMoueHns. Yucno 6ecopsakos. Uncio 3 JI1.1 JI11.2J12.1
Crupnusra 1-ro pona /Jlex/

1.5 JIuneiiHble peKyppeHTHbIE cOOTHOLICH!S /JIeK/ 3 2 JI1.1 J11.2J12.1

1.6 Pa36uenus u quarpammel FOnra /Jlex/ 3 2 JI1.1 JI11.2J12.1

1.7 CuéTrHble 1 KOHTUHYaJIbHBIE MHOXeCTBa /JIex/ 3 2 JI1.1 J11.2J12.1

1.8 OcHOBHBIE TOHATHA TeopuHu rpados. M3omoppHOCTS Tpados. Jlemma o 3 2 JI1.1 J11.2J12.1

PYKOIOXKATHAX. MaTpHULIBI HHIUACHTHOCTH B CMEXHOCTH /JIek/

1.9 [Tnanapubie rpadbl. Diinepossl rpadbl. ['aMuIbTOHOBEI Tpadbl /JIek/ 3 2 JI1.1 J11.2J12.1
1.10 | epeBbs. Yncmo moMedeHHBIX aepeBbeB /JIek/ 3 2 JIT.1JI1.2J12.1
1.11 | Xpomartudeckoe dncio rpadoB. XpoMaTudeckuii mosnHoM /JIek/ 3 2 JIT.1JI1.2J12.1
1.12 | Anroputmsl Ha rpadax /Jlex/ 3 2 JI.1 J11.2J12.1
1.13 | KomGunaropusie uucna /I1p/ 3 2 JI1.1 JI1.2J12.1
1.14 | IIpuHUMI pa3iaoxeHus mWapoB no siukam /IIp/ 3 2 JI1.1 J11.2J12.1
1.15 | Ywucna Karanana /IIp/ 3 2 JI1.1 J11.2J12.1
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1.16 | KonTpombsHas padota 1 /TIp/ 3 2 JIT.1JI1.2J12.1
1.17 | KomOunaropusie uncna /T1p/ 3 2 JI1.1 JI11.2J12.1
1.18 | I'padst /TIp/ 3 2 JI1.1 J11.2J12.1
1.19 | Jepesws /TIp/ 3 2 JI1.1 J11.2J12.1
1.20  |KonTponsHas pabora 2 /IIp/ 3 2 JI1.1 J11.2J12.1
1.21 | Komb6unaropuka u Teopus rpados /Cp/ 3 60 JI1.1 J11.2J12.1
Paznen 2. Anredpa j1oruku
2.1 dyHKIMU 1 GopMyITbl 2-3Ha4HOM JorukK. HopmabHbie GOpMBI. 3 2 JIT.1JI1.2J12.1
INomaom XKerankuna /JIex/
2.2 3aMKHYTOCTb U ITOJTHOTA B KJ1acce QyHKImMi 2-3HaqHOM J0THKH /JIek/ 3 2 JI1.1 JI11.2J12.1
2.3 Kpurepwuit mossOTHL. [Ipeanonnsie xiacces /JIex/ 3 4 JI1.1 JI1.2J12.1
2.4 Oynknmn k-3Ha9HO TorHkH. [IepBas n BTopas HOpMaIbHBEIE 3 2 JI1.1 JI1.2J12.1
¢dopmsl /Jlex/
2.5 [omuHoMBI B Kiacce GyHKIMN k-3HauHOM noruku /Jlex/ 3 2 JI1.1 J11.2J12.1
2.6 [MomHble cuctemsbl B kinacce QyHKIMNA k-3HauHOM Horuku /JIek/ 3 2 JIT.1 JI1.2J12.1
2.7 ANTOPUTMUYECKOE PacIiO3HAYaHHE TTOHOTHI /JIex/ 3 2 JIT.1JI1.2J12.1
2.8 Teopema Kyznerosa o momHoTe /JIex/ 3 2 JI1.1 J11.2J12.1
2.9 Basznc 3aMHyTBIX KJTaccOB B 2-3HaYHOM U k-3HauHOM cirydasx. Teopema 3 2 JI1.1 JI11.2J12.1
00 otcyrcrBum 6asuca. Teopema o cuétHom Oasuce /Jlek/
2.10 | CymectBennsie ¢pynkiun. Kpurepuit Cnynenkoro /Jlek/ 3 4 JI1.1 J11.2J12.1
2.11 | Konnoksuym 1o pazaeny 2 /Jlex/ 3 2 JI1.1 J11.2J12.1
2.12 | @ynxuuu 2-3HauHOM noruku /Ip/ 3 2 JI1.1 J11.2J12.1
2.13 | HopmaineHsle ¢hopMsl GyHKIHNH 2-3Ha4HO toruku /T1p/ 3 2 JI1.1 JI1.2J12.1
2.14 | Kpurepwuii momuotsr /TIp/ 3 2 JIT.1JI1.2J12.1
2.15 | KonrponbHas padota 3 /TIp/ 3 2 JIT.1JI1.2J12.1
2.16 | ®ynxunu k-3nagHoi moruku /IIp/ 3 2 JI1.1 JI11.2J12.1
2.17 | HopmainsHsle ¢popMbl GyHKINH k-3HauHO# oTmkw /T1p/ 3 2 JI1.1 JI1.2J12.1
2.18  |IIpuHIuI cBeneHHs ¢ 3aBeOMO MOIHOM cucteme /I1p/ 3 2 JI1.1 JI1.2J12.1
2.19 | KonrponbHas padora 4 /TIp/ 3 2 JI1.1 J11.2J12.1
2.20 | Pa30op 3anau /TIp/ 3 2 JI1.1 J11.2J12.1
2.21 | Anrebpa noruxu /Cp/ 3 59,7 JI1.1 J11.2J12.1
Pa3nen 3. Unast koHTaKkTHas padora
3.1 WuauBuaya bHbIE KOHCYIBTAIIMH, TEKYIMHA KOHTPOJb /MKP/ 3 33 JIT.1JI1.2J12.1
313233

6. POHJI OUEHOYHBIX CPEJACTB

6.1. Hepeqem, BU/I0B OLI€CHOYHBIX CPE/ICTB

KonTponbsHbIe paboThI, BOIMPOCH K 3K3aMEHY.

6.2. TunoBblie KOHTPOJ/IbHBIC 3a1aHUSl U UHBIC MaTEPHUAJIbI 1 TeKyllleﬁ aTTeCTaluu

Bormpocs! 11t moarotoBku k KoJiokBuymy Nel:
. Onepanuu HaJl MHOXKECTBaMU
. Teopema 00 OCHOBHBIX OIEPALUSIX HAJT MHOKECTBAMHU
. Xapaxtepuctiuaeckas QyHKIHSI MHOKECTBA
. CBolicTBa XapaKTepUCTUIECKON (PyHKIUU
. Bynean mHOecTBa

. IIpaBuno cymmsl

. Teopema o uncie Bcex NOAMHOXKECTB
. IIpsiMmoe npoun3BeneHNe MHOXKECTB

0. ITpaBuno npousseneHus

1
2
3
4
5
6. [TokpeiTHE 1 pa30HEHUE MHOYKECTBA
7
8
9
1
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cTp. 6

11.

12

14

21

33

61

Yucno coueTaHui

. Teopema 0 peKyppeHTHOM COOTHOLIEHUH AJIs YUCIIa COUETaHUMN

13.

IMpaBubHas CKOOOYHAS CTPYKTYpa

. Yucno Karanana
15.
16.
17.
18.
19.
20.

Teopema 0 peKyppeHTHOM COOTHOIIEHUH It yncina Katamnana

Yucno Ctupnunra 2-ro poja

Teopema 0 peKyppeHTHOM COOTHOICHUU Iyt Yrcia CTUpIMHTA 2-T0 poJia
Teopema o unciax Sn2

UYucno benna

Teopema 0 peKyppeHTHOM COOTHOLIEHUH Juisd uncna bemnna

. Hucno pazmMenieHnit
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

Teopema o uucie pasmelieHUl

Teopema o yucie OGueknnit

Teopema o uucine coueranuit

bunomuanbHas popmyna

CBoiicTBa uncia coueTaHun

Teopema o uucne Karanana
MynbTUMHOKECTBO

Teopema o umciIe MyITbTHMHOXKECTB
IMomuHOMUATBHBIH KOI(DDHUITHEHT

Teopema o gmcie ynopsJO4YeHHBIX MyTbTHMHOKECTB
Teopema 0 MOTMHOMHAIBHBIX KO PHUITIEHTAX

. Teopema o cymme NOTMHOMHATBHBIX KO3(PPHUIIMEHTOB
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

[MonuaoMuanbHas Gpopmyrna

dopMyrna BKITFOICHHUS-ICKITIOUCHUS

Teopema o umcie OecOpsIAKOB

Yucno Ctupnunra 1-ro pona

Teopema o uncne Crupnunra 1-ro pona

Teopema o uncne Ctupnunra 2-ro poja

JIuHeliHOe pekyppeHTHOE COOTHOLLIEHHE

Pemenne nuHEHOTO PEKYPPEHTHOTO COOTHOILIEHHS

Teopema 0 TMHENHOCTH PELIEHUH TMHENHBIX PEKYPPEHTHBIX COOTHOLIEHUI
XapaKTepuCTUUECKUH MHOTOUIEH AJIS IMHEHHOIO PEKYPPEHTHOIO COOTHOLIECHUS
Teopema o mpocTeHINX PeIIeHNsIX JINHEHHBIX PEKYPPEHTHBIX COOTHOLIEHHH
TeopeMma o penIeHusX JHHEHHBIX PeKYPPEHTHBIX COOTHOIICHUH

Teopema 06 onpenenutene Bannepmonia

Teopema 06 o01ieM BUIE peICHUH IMHEWHBIX PEKYPPEHTHBIX COOTHOIICHUN
[TpousBoasmas GyHKINSA

CyMMa ¥ Ipon3Be/IeHNe IPOU3BOIAIINX (QYHKITHH

Teopema 06 0OpaTHOM MPON3BOASIIEH (QYHKIUN JUTS TIPOU3BEICHUS
IToncranoBka Mpou3BOAAIINX (YHKIIUH

Teopema 06 o6paTHOI npon3BoIALIEH QYHKIMHU ISl HOACTAaHOBKH
IMpownsBoxHast ¥ HHTETPaA HPOU3BOIAIICH (QYHKITHH

Teopema o npousBoasei GyHKMK s yucen Gubonayun

PanmoHnanbHast Tpou3BoasAIIast (pyHKIUS

Teopema o MPOM3BOAAIINX (QYHKIUAX JUTS IMHEHHBIX PEKYPPEHTHBIX COOTHOIICHHH
Teopema o mpomsBoasmeil Gpyaxnun s urncen Karanana

Teopema o umcne pa3duenuil Ha He 6onee, ueM k crmaraembIx

Teopema o npousBoasmer pyHkmun P=Kk(s)

Teopema o mpomssoasmeit pyaxunu Pk(s)

. Teopema o npousBogsei GpyHkuu P(s)
62.
63.
64.
65.
66.
67.
68.
69.
70.

Teopema o uncnax pno u pnd

[TenTaronanbHas Teopema Jitnepa

Teopema 0 pekyppeHTHOMH hopMyIte IS 9icia pa3oueHnit
PaBHOMOIIIHBIE MHOKECTBA

C4eTHOE MHOKECTBO

TeopeMa 0 CIETHBIX ITOIMHOXKECTBAX

Teopema 0 paBHOMOIITHOCTH OECKOHEUHBIX MHOXKECTB
Teopema 0 paBHOMOIIHOCTH OTpE3Ka

Teopema Kanropa - bepHiureiina
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crp. 7

71.
72.
73.
74.
75.
76.
71.
78.

79

80.
81.
82.
83.
84.
85.

86

87.
88.
89.
90.
91.
92.

93

94.
95.
96.
97.
98.
99.

10
10

Teopema Kanropa

KoHTunyansHoe MHOXeECTBO

O6mas teopema Kanrtopa

I'pad

CreneHb BepIINHEI

JlemMa 0 pyKoTOKaTUSIX

H3omopdubie rpadst

Martpuma cMexHOCTH

. Marpura HHIUAEHTHOCTH

CBolicTBa MaTpUI] CMEXHOCTH U HHIIUAECHTHOCTH
[TnanapHsIii Tpad

Dopmyna Ditnepa

Teopema o HermanapaocT K5 u K3, 3

Kpurepuii Ilontpsiruna — Kypatosckoro
Paznemnsromee MEHOXKeCTBO rpada

. Kpurepuii Mmocta

Teopema o cBsI3M ymca BEpIIHH, pEOEp M KOMIIOHEHT CBSI3HOCTH Irpada
Diinepos rpad

Kpurepnit DitnepoBocTu rpada

I'aMubTOHOB Tpad

JlocraTo9HOE ycIIOBHE raMIIIBTOHOBOCTH Tpada
Hepeso

. Teopema 00 3KBHBaJICHTHBIX OIPEENICHUSIX IepeBa
Teopema o urce TOMEUYEHHBIX JEPEBLEB
Xpomarmdgeckoe 9ucio rpada

Teopema o AByLBETHBIX Tpadax

Yucno He3aBUCUMOCTH rpada

TeopeMma o CBSA3M XpOMATHIECKOTO YHCIIA M YHCIA HE3aBUCHMOCTH
Teopema 0 XxpoMaTHIECKOM YHCIE Tpada U ero JOMOTHECHHS
0. Teopema o mATH Kpackax

1. XpomaTtuueckuii moInHOM

Bormpocs! 1t moAroTOBKH K KOJIIOKBUYMY Ne2:

O 001N Nk~ W —

. OyHKUUS 2-3HAYHON JTOTUKU

. Teopema o uncne ¢ynxumit B P2

. @opmyna Hazx cUCTEMOH (QYHKITHHA

. CymectBeHHas U (GUKTHBHAS IEpEMEHHAS

. PaBHBIC QyHKIIUN

. OKBUBaJICHTHBIE (OPMYITBI

. Teopema 06 OCHOBHBIX SKBUBAJICHTHOCTSIX

. Teopema o nipencrasneHuu B Buge CJTHD

. Teopema o npencrasieHny B Buae GOpMyYITbl HaJl KOHBIOHKIUEH, AN3BIOHKIMEH W OTPHIIAHUEM

. Teopema o nipencrasnenuu B Buje CKH®

. [lonunom XKerankuna

. 3ambIkaHue Ki1acca GyHkiuit B P2

. IomHeIi KITace QyHKIIHA

. 3aMKHYTBIH Ki1ace (GpyHKIHH

. CBoiicTBa 3aMBIKaHUS

. Teopema o cBeieHUM K 3aBEIOMO IIOJHON CUCTEME
. Teopema o nonHbIX cucremax B P2

. Teopema o cyIiecTBOBaHHH U €JMHCTBEHHOCTH MoJInHOMA JKerankuHa
. Onpenenenue xnaccos T0, T1, S, M, L

. Teopema o 3amknyTocTH Kitacco TO, T1, S, M, L
. JIBo#icTBeHHAS (DYHKITHS

. [Ipenqmectytome HabOPHI

. Teopema o paznmuunoctu knacco T0, T1, S, M, L
. Teopema o HecamoIBOIiCTBeHHOH (QyHKIINH

. Teopema 0 HEMOHOTOHHOH (YHKIUU

. Teopema o HenMHEIHON GyHKINU

. Kpurepuii mostHOTSHI
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28. Teopema 0 3aMKHYTBIX Ki1accax B P2

29. IIpennonnslii kaace B P2

30. Teopema o MpeAIIoNHBIX Kilaccax

31. ®ynkmms k-3Ha4HO# TOTHKH

32. Teopema o uncne ¢ynxmuii B Pk

33. Teopema 00 ananore npasuia ae Moprana B Pk

34. Teopema o TiepBON HOPMaIbHOH popme

35. Teopema 0 BTOpO# HOpMaIbHOH Gopme

36. [TonuuoMm B Pk

37. Manas teopema depma

38. Teopema o IpeACTaBICHIH B BUAE MTOJMHOMOB (yHKIHI 13 Pk
39. Teopema o He cymiecTBoBaHWH mosmHOMa 71st jO B Pk
40. TeopeMa 0 MOJHBIX cHcTeMax B Pk

41. TeopeMa 0 He CYIIECTBOBAHHUH TTOJIMHOMA IS X V Y B Pk
42. Oynkiw, coxpansromas MHoxecTBO E < Ek

43. Knacc TE

44. Teopema o 3aMKHyTOCTH Kiacca TE

45. Teopema o noctpoeHnn MHOXkecTBa [F1x, y

46. Teopema 00 anropuT™Me pacro3HaBaHUs TOJHOTH B Pk
47. Knacc MR

48. Teopema o 3amKkHyTOCTH Kilacca MR

49. Teopema o coBmnagennu kinaccoB [MR]x, y u R

50. Teopema Ky3nenona

51. TomHast cucteMa (pyHKITHIT B 3aMKHYTOM Kj1acce

52. basuc 3aMKHYTOTO KJ1acca

53. Teopema 06 otcyrcTBUE Oa3uca

54. Teopema 0 cyIIeCTBOBaHUM CUETHOTO Oa3uca

55. CymectBennas gynkims B Pk

56. Teopema o TpEX 3HAYECHHUAX CYIICCTBEHHOH (DYHKITNH
57. Teopema o KyOe JUIs CYILIECTBEHHOU (DyHKIIH

58. Teopema o KBajapate AJIs CYIIECTBEHHON QYHKIINU
59. Kpurepuii Cirynerikoro

TunoBo# BapuaHT KOHTPOJIBHON paboThl Nel (koMOMHATOpHKA):

1. C ucrionp30BaHNEM PEKYPPEHTHOM (POPMYITBI BEIYHUCIHTE 3HaYCHHE S86

2. Haiitu unciio cnocoOoB pa3inokuTh 6 OJMHAKOBBIX IAPOB M0 4 OJMHAKOBBIM SIIIUKAM.

3. Haiitu ko3¢ durment npu x*15 B paznoxxkennn maorowiena (1 + x + x*2)*10.

4. Ha oxpy:kHOCTH OTMeueHO 2n Touek. HaliTi 4ncio cnocoboB COeIMHUTh UX N TIOIMAPHO-HENEPECEKAOMUMHUCS TyTaMU
BHYTPHU OKPY)KHOCTH.

5. Haiitu uncio clopbeKTHBHBIX 0TOOPAKEHUI U3 MHOXKECTBA MOIIHOCTH 6 B IBYX3JIEMEHTHOE MHOXKECTBO

TunoBoi BapuaHT KOHTPOJIBHOH paboThl No2 (KOMOMHATOPUKA M TEOPHsI TpadoB):

1. Haittu ¢popmyiry oOrmero uieHa mocief0BaTeIbHOCTH, 3a1aHHOM JTMHEHHBIM PEKypPEHTHBIM COOTHOIIEHNEM a(n+2) = 4a
(n+1) — 3a(n), a(0) = 10, a(1) = 16.

2. Haittu mpousBosinyro GyHKIHIO s mocaenoBarensuoct {1,2,3,1,2,3, ...}.

3. Haiiti mpon3BOIAIIyI0 (QYHKITHIO JUTS YHCIOBOH ITOCIIEA0BATEIFHOCTH, 3aJaHHOM JTMHEWHBIM PEKypPEHTHBIM
cooTHomeHneM a(n+2) = 4a(n+1) — 4a(n), a(0) = a(l) = 1.

4. HaiiTi 9HCII0 pa3IMYHBIX CBSI3HBIX EPEBBEB C MICCTHIO BEPIINHAMHU.

5. Ha mHOXecTBe {1, ..., 8} 3a1aHO OTHOIICHHE CMEKHOCTH: (3, b) <=> a + b Heu€THO. ONpenenuTh, IBISCTCS U OH
SIIIEPOBBIM, TAMUIBTOHOBBIM, TIJIAHAPHBIM.

TunoBo# BapraHT KOHTPOIbHOU paboThl Ne3 (2-3HauHasI JIOTHKA):

1. Hocrpouts CJIH® n CKH® s dyHKINH, 3a1aHHON opmyroit (X +y) — (y * 2).

2. IIpoBepuTh MpHHAATEKHOCTH BceM Isith kinaccam T0, T1, S, M u L ¢ynxunii, npuaaanexammux MHOXECTBY {X — y, X —
(v " 2)}

3. Haittu Bce MoHOTOHHBIC (hyHKIMH f(X, V, Z, t), yaoBierBopstonue yeiaosusm f(1,0,0,0)=1u (0, 1, 1, 1) =0.

4. Haiitu uncio (yHKIHHA n Hem3BecTHHIX B Kitacce TONT1.

5. Haiitu Bce QyHKINHU IBYX HEU3BECTHBIX, B OIMHOUYKY OOpa3yIONINX ITOJHYIO CHCTEMY.

TunoBoii BaprHaHT KOHTPOJIEHOH paboTsl Ned (k-3HauHas JTOTHKA):
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1. 3armcats ¢yrkmio f(x) = ~x mpu k = 5 B mepBoii ¥ BTOPOI HOPMaNBHBIX (opMax.

2. Moctpouts noauHoM 1 ¢pyHkuu f(x) = 4J2(x) + 3J3(x) mpu k = 5.

3. OnpenenuTh, CYIECTBYET JIM MOAUMHOM Juis GyHKIwmH j1(X) +j2(X) mpu k = 4.

4. Jloka3ath MOJHOTY CHUCTEMBI {(X " y) + z, (X ~y) + z} cBeZiecHHueM K 3aBEJIOMO TIOJHOH cucteme B P2.
5. IlpoBeputh, npuHaISKUT 11 QyHKIUs f(X, y) = X + y 3aMbikanunto knacca F = {x — y} B P2.

6.3. TunoBble KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I l'lpOMe)KyTO‘lHOﬁ aTTreCcTalumn

Bonpocsl k 5k3aMeHy:

1. Onepanuu Hax MHOKecTBaMU. Teopema 00 OCHOBHBIX ONEPALUSIX HaJ MHOKECTBAMHU.

2. Xapakrepucrideckas GpyHKIms MHOKecTBa. CBOICTBA XapaKTEPUCTHUECKON (DYHKITHH.

3. Bynean MuOXxecTBa. [TokpsITHE 1 pazdoueHne MHOXkecTBa. [IpaBuio cymmel. Teopema o 9nciie BCEX MOMHOMKECTB.

4. IIpsimoe mpou3BeeHre MHOXeCTB. [IpaBuio npousBeaeHusl.

5. Yncno coueranuid. TeopeMa 0 peKypp€HTHOM COOTHOILEHUH ISl YUCIIa COUETaHHUM.

6. IIpaBribHas ckobogHas cTpykTypa. Uncimo Karanana. Teopema o pekyppeHTHOM COOTHOIIEHHH [yt uncia KaTtanana.
7. Uncno Ctupnurra 2-ro poja. Teopema o pekyppeHTHOM cooTHommeHnH i uuciaa Ctupnuara 2-ro pona. Teopema o
quciax Sn2.

8. Yucno benna. Teopema o peKyppeHTHOM COOTHOIIEHHUH i yrciia bemna.

9. Yucno pasmenienuii. Teopema o uucine pasmenienuii. Teopema o uucne oueknuii. Teopema o uuciie coueTanui.

10. bBunomuanbHas hopmyna.

11. CpoiicTBa 4yncna coueTaHUM.

12. Teopema o uucine Karanana.

13. MynbTUMHOKECTBO. Teopema 0 UuCIIe MyIbTUMHOXKECTB.

14. TTonuHOMHANBHEIH K03 duireHT. Teopema o Yncie ynopsaou4eHHbIX MyIbTHMHOXECTB. Teopema O MOJTMHOMHAIBHBIX
ko3 punreHrax.

15. Teopema o0 cymMMe OTHMHOMHATBHEIX K03 durmentos. IlomHoMuansHas Gopmyia.

16. ®opmyna BKIIOUEHHUS-UCKIIOUECHHS.

17. Teopema o duciie 6ECIIOPsIKOB.

18. Hucno Ctupnunra 1-ro poxa. Teopema o uncne Ctupnunra 1-ro poga. Teopema o uncie Ctupnunra 2-ro poja.

19. JIuneiiHOE PEKYPPEHTHOE COOTHOLIEHUE. PellieHne TMHENHOro peKyppeHTHOIO COOTHOLIEHUs. TeopeMa 0 JIMHEHHOCTH
pelIeHnit TNHEIHBIX PeKypPEHTHBIX COOTHOLIEHHH. XapaKTepUCTHIECKHH MHOTOYJIEH [l IMHEHHOTO PEKYpPEHTHOTO
cootHonreHus. Teopema 0 POCTEHIIIX PENICHHUIX THHEHHBIX PEKYPPEHTHBIX COOTHOIICHHUH.

20. Teopema 0 pelIeHUsIX JTUHEHHBIX PEKYPPEHTHBIX COOTHOLIEHUH.

21. Teopema 06 onpenenutene Bangepmonaa. Teopema 00 ob1ieM Bue pelIeHUi THHEHHBIX PEKYPPEHTHBIX COOTHOIIEHHUH.
22. IIpousBosimas pynknus. CymMa n mpousBeeHue mpon3Boasux GyHkiuid. Teopema 06 oOpaTHO TpousBogsIIEit
(YHKIMH IS TPOM3BEACHHS.

23. INoacranoBka mpou3BoAAmuX GyHKIHHA. Teopema 06 00paTHOM Mpou3BOAAIIEH (DYHKIIUH AT TOJCTAaHOBKH.

24. TIpousBoHas U MHTErpai npousBoasier GpyHkuun. Teopema o npousBosei pyHKunu a1 ancen GuboHaqyn.
25. PanmonanbsHast mponsBosmas GpyHkums. TeopeMa o Mpou3BOAAIIMX QYHKIUAX JUTS JIMHEHHBIX PEKYPPEHTHBIX
COOTHOUICHUH.

26. Teopema o npousBosmei GpyHku s yncen Karanana.

27. TeopeMma o uunciie pa3oreHuit Ha He Ooutee, 4eM k crmaraembix. TeopeMa o npomsBosineit Gyakiun P=k(s). Teopema o
npomsBosmiel pyakuun Pk(s).

28. Teopema o mpomssoasmmeil pyaxuun P(s). Teopema o uncnax pno u pnd.

29. [TenTaronanbHas TeopeMa Diinepa. TeopeMa o peKyppeHTHOM (hopMyIie Ui Yucia pa3OreHHi.

30. PaBHOMOLIHBIE MHOXECTBA. CUETHOE MHOXKECTBO. TeopeMa 0 CUETHBIX MOAMHOKECTBAX.

31. Teopema 0 paBHOMOIITHOCTH OECKOHEYHBIX MHOXKECTB. TeopeMa 0 paBHOMOIIHOCTH OTpe3Ka.

32. Teopema Kanropa -- bepHiureiina.

33. Teopema Kanropa. Kontunyansnoe MHOMecTBO. O0111as Teopema Kanropa.

34. OcHOBHBIE TOHATHA TeopHH rpadoB. MzomophHOCTE TpadoB. Jlemma 0 pykomokaTusax. MaTpHIlsl HHITHICHTHOCTH U
CMEXKHOCTH.

35. [Inanapusie rpader. @opmyna Ditnepa. Teopema o Hemanapuoct K5 u K3, 3. Kpurepwuii [Tlontpsiriuna — Kypatosckoro.
36. Paznernsomee MHOXeCTBO Tpada. Kpurepuit Mocta. TeopeMa o CBSI3U YHCa BEpIINH, pEOep U KOMIIOHSHT CBSI3HOCTH
rpada.

37. Ditnepos rpad. Kpurepuit DitnepoBocTH.

38. 'amunbToHOB rpad. JloctaToyHOE YCIOBHE FAMHIBTOHOBOCTH.

39. DKBUBAJICHTHBIE OILIPEIEIECHUS IepEBa.

40. Kon Ipropdepa. Teopema o grciie MOMEUCHHBIX AEPEBHEB.

41. Xpomarudeckoe uuncio rpaga. Teopema o ABynBeTHbIX rpadax. Yucno HezaBucumoctu rpada. Teopema o cBsi3u
XPOMATHYECKOTO YHCIIa F YHCIIa HE3aBUCHMOCTH.

42. TeopeMa 0 XpOMaTHIECKOM YHCIIe Tpada 1 ero nomoHeHns. TeopeMa o MsATH KpacKax.
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43. XpoMaTH4eCKHH MOJIUHOM.

44. Oynkims 2-3Ha4Ho# Joruky. Teopema o uncie ¢pyHkuii B P2. @opmyna Hag cucreMoii pyHkimid. CymecTBeHHAs U
(UKTHBHAS IIEpEMEHHas.

45. PaBHble QyHKINH. DKBUBaICHTHBIE (hopMynbl. Teopema 00 OCHOBHBIX SKBUBAJICHTHOCTSIX.

46. Teopema o npexncrasnenun B suge CJJH®. Teopema o mpencraBieHnn B BuAe (GOPMYITEI HaJl KOHBIOHKIIHEH,
JU3BIOHKIUEN U OTPULIAHUEM.

47. Teopema o npeacrapnennu B Bujge CKH®. ITonunom XKerankuna.

48. 3ameikanue knacca pyskmuit B P2. [TomHsrii knace ¢pyaknumit. 3aMKHYTHIH K1ace GyHKIuH. CBOHCTBA 3aMBIKAHHS.
49. TeopeMa 0 CBelIEHUH K 3aBEIOMO MOJIHOI cucteme. Teopema o monHbIX cucremMax B P2. Teopema o cyiecTBOBaHUH U
€IMHCTBEHHOCTH NoauHoMa JKeraiakuHa.

50. Onpenenenue knacco TO, T1. AotictBenHas pyakius. Onpenenenue kinacca S. Teopema o 3aMkHyTOCTH KitaccoB TO,
T1, S.

51. Ilpeawectytonire Haboprl. Onpenenenue knaccoB M, L. Teopema o 3amkHyTOCTH KiaccoB M, L. Teopema o
paszmuunoctH kiaccos TO, T1, S, M, L.

52. Teopema 0 HecaMOABOMCTBEHHOM (DYHKITHH.

53. Teopema 0 HEMOHOTOHHOH (PYHKLIUH.

54. Teopema o0 HeMHEHHOHN QyHKIIHH.

55. Kpurepuii nonHotsl. Teopema 0 3aMKHYTBIX Kiaccax B P2.

56. Ilpenmomnustii kaacc B P2. Teopema o mpenmoHeIx Kiaccax.

57. ®ynkuus k-3HauHO noruku. TeopeMma o uncie gynkiumii B Pk. Teopema 06 ananore npasuna ne Moprana B Pk.
58. TeopeMsl 0 IepBOii B BTOPOI HOpMaBHBIX GopMmax B Pk.

59. INommuoMm B Pk. Teopema o He cymecTBoBaHKH noiarHOMA uts jO B Pk.

60. Manas teopema @epma. Teopema o mpencTaBIeHNH B BUe NOTMHOMOB (yHKIMiA U3 Pk.

61. Teopema o nosHbIX cucteMax B Pk. Teopema o He cyliecTBOBaHUHM ITOJHMHOMA A1 X V'Y B Pk.

62. Oynkmms, coxpansromas MHoxecTBO E < Ek. Kimace TE. Teopema o 3amkuyrocTr kitacca TE.

63. Teopema o moctpoennn MHOXkecTBa [F]x, y. Teopema 00 anropurme pacro3HaBaHHS HONHOTHL B Pk.

64. Knacc MR. Teopema o 3amkayroctu knacca MR. Teopema o coBnagenuu kinaccos [MR]x, y u R.

65. Teopema Kysnenosna.

66. TTostHas cucteMa QyHKIWH B 3aMKHYTOM Kiacce. basuc 3amkHyToro kinacca. Teopema 06 oTcyTcTBUH Oasuca.

67. Teopema O CylIeCTBOBaHUH CUETHOTO Oa3uca.

68. CymectBennas ¢pyHkius B Pk. TeopeMa o TpEX 3HAUEHHUSX CYIIIECTBEHHOW (QYHKIIHH.

69. Teopema o kyOe I CylecTBeHHON QyHKINH. Teopema o KBaxpaTe AT CYIIeCTBEHHON (YHKITHH.

70. Kputepuit Caynenkoro.

6.4. Kputepuu oueHUBaHUSs

DK3aMEHAIIMOHHBIN OUIIET CONEPKUT JIBa TEOPETHUECKUX BOMPOCa U OIHY 3a4auy.

Kaxnpiii Teopernueckuii Borpoc orieanBaercs ot 0 1o 3 6amios:

JIaH TOJTHBIN ¥ MPAaBUJIBHEIA OTBET — 3 Oaua,

JIOKa3aTeIbCTBA YTBEPKACHUH COAEpKAT OMUOKHM (YaCTh IIAroB JIMOO MPOIIYIIeHA, TH00 0OBICHEHB! HEBEPHO), OTHAKO BCE
ocTaibHbIe (OPMYTUPOBKH U3JI0KEHBI BEpHO — 2 Oaa,

JIOKa3aTeIbCTBA MOJTHOCTHIO HEBEPHBIE, OTHAKO Bee POPMYITHPOBKH HU3JI0KEHBI BepHO — 1 Gai,

4acTh (OPMYIUPOBOK JHOO OTCYTCTBYIOT, THOO HEBEPHBI, OJHAKO JIOKA3aTENLCTBA PUBEICHBI BepHO — | Oau,

BO BCEX OCTAJBHBIX ciydasx — O OamIos.

3amaua — ot 0 10 2 6amIoB:

3aJ1ava perieHa BepHo — 2 6aia,

MOJITOTOBJIEHHOE pellleHrne ObLT0 HEBEPHO, OHAKO B XOJIE€ OTBETA CTYJAEHTOM CAMOCTOSITEIIBHO HAHIEHBI M CTPABICHBI
omnOku — 1 Oam,

BO BCEX OCTAJBHBIX citydasix — 0 6amios.

HToroBas olieHKa BBICTABIISIETCSI KCXOIs1 M3 HAOpaHHOW CyMMBI 0aJlIOB:
0 - 2 - HEYIOBJICTBOPUTEIIBHO

3 - 4 - ynoBIETBOPUTEIHHO

5 - 6 - xopo1io

7 - 8 - OTIMYHO

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO 1Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, | 3arnmaBue | W3narenscTBo, | Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | ®omuyes B. M. JuckpeTHas MaTeMaTHKa M KPUIITOJIOTHS: KypC JIEKIIUI: Kypc Mocksa : Jluasor 9BC
JIEKIUH -MHUDU, 2003
(https://biblioclub.ru/index.php?page=book&id=89387)
JI1.2 | Kopab6nés @. T'., JIuckpeTHas MaTeMaTHKa: KOMOWHATOPHKA U MaTeMaTH4IecKas YensaOuHCK : 9bC
Pyuqait A. H., JoruKa: yaebHoe mocoone W3natenscTBO
IManarunos JI. B. (https://library.csu.ru/rbooks2/view2? YensabuHckoro
code=local/007740/korablevfg) rOCyIapCTBEHHOT
0 YHHUBEPCHTETA,
2017
7.1.2. JlonoJHHUTENIbHAS TUTEPATYpPa
ABTOpBI, 3arnaBue W3narenscTBoO, Pecypc
JI2.1 | Tpuymoroponcknx | JIckpeTHas MaTeMaTHKa M MaTeMaTHIECKasl JIOTHKA JUIS Mocksa : Jluanor 9BC
M. B. WHPOPMATHUKOB, SKOHOMHUCTOB M MEHEIKEPOB: yueOHoe nmocodbue | -MUDHU, 2011
(https://biblioclub.ru/index.php?page=book&id=136106)

7.2. Ilepeuennb pecypcoB HH(GOPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOI ceTn "UHTepHeT"

D1 |eLIBRARY.RU [3nekTpoHHbIH pecype] : anekTpoHHas oubnuoreka / Hayd. anekTpoH. 0-ka
http://elibrary.ru/defaultx.asp

22 | Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHO-O0nbaroTeuHas cucrema (3bC) / m3natensctBo Jlanb.
http://e.lanbook.com/

93 | YHuBepcureTckas 6M0nuoTeka oHJIaiH [DIeKTPOHHBIN pecypc] : aaekTpoHHo-0ubnnoreunas cuctema (ObC) / OO0
Jupextmenua [Tadmumuar. http://biblioclub.ru/

7.3 Ilepevyenb nHGOPMANMOHHBIX TEXHOJIOTHii

7.3.1 IIporpammHoOe o0ecnieyeHmne

LibreOffice

7.3.2 lIpodeccuonaibHbIe 6a3bl JAHHBIX U HHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMbI

1. Hayunas snexrponHas 6ubnuoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas
9JIEKTpOHHAs OubnmoTeka : caidT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexkxum moctyma: 1yis 3aperucTpup.
noJp30Batenei. — TEKCT : 3J1eKTPOHHBIN.

2. PedepatuBHas 6a3a no matematrke MathSciNet (https://mathscinet.ams.org/mathscinet/) Mathematical Reviews (MR) :
pedepaTuBHas 6a3a maHHBIX / American Mathematical Society. — URL: http://www.ams.org/mathscinet/. — 5I3. pyc., auri. —
Pexum nocryna: ans 3apeructpup. nonas3osareneid Yenl'Y. — TekcT : 271eKTpOHHBIN.

3. Web of Science (https://apps.webofknowledge.com) Web of Science : mynpTuancunnmnaapHas peeparuBHas 6aza
naHHbIX / komnanus Thomson Reuters. — Pexxum noctyna: amst 3apeructpup. nonb3oBateneii Yenl['Y. — Teker :
9JIEKTPOHHBIH.

4. Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —
3. anrn. — Pexxum nocrymna: aiis 3apeructpup. nosb3opareneid Yenl'Y. — TekerT : 31eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJAY JIA)

HJ’I?{ peain3alii JUCHUIITIMHBI UCIIOJIB3YIOTCA y1{e6HBIe AYAUTOPHHU OJIs1 IPOBCACHUSA 3aHATUH JEKITUOHHOTO THIIA, 3aHATUH
CCMHUHAPCKOIro THIla, IPpyNIoOBbIX U HHAWBUAYAJIbHBIX KOHcyHBTaHI/Iﬁ, TCKYIICTO KOHTPOJISA U l'IpOMe)KyTO‘JHOﬁ aTrrecranuu, a
TAKXKC IIOMCIICHUA 1JIA CaMOCTOSITCILHOM pa6OTLI.

Y4eOHBIC ayTUTOPUH YKOMIUICKTOBAHBI CTICIIAAIN3NPOBAHHON MeOETBbI0 M TEXHUYECKUMH CPEJICTBAMH 00yIeHHS
(MynbTHMeUITHOE YCTPOHCTBO, IPOEKTOP, HOYTOYK HIIH CTAI[HOHAPHBIA KOMIIBIOTED).

IMomemeHus 1711 CaMOCTOATENBHOM PabOTHI 00yJAIONIUXCS OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOH C IMOJKITIOUCHAEM K CeTH
"UnTepHer" 1 obOecneyeHneM JOCTYMa B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHUTETA.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

[Tpu u3yueHny JaHHOW AMCHUIIMHBI UCIONB3YIOTCS JIEKLUH, MPAKTUIeCKUe (CEMUHAPCKUE) 3aHITUS M CAMOCTOSITENIbHAS
pabora cryaenTa. Ha JIeKusax M ceMUHApPCKUX 3aHATHUSX M3J1araeTcsi OCHOBHOE COZICPKaHHE TEM MPOTPaMMBL,
paccMaTpUBAIOTCSI OCHOBHBIC METOIBI M TPUEMBI PEIICHHS 33]1a4.

Jns Hanbonee 23 PeKTUBHOTO U3ydeHHS JUCIUILTHHEI 00yJaroneMycst peKOMEHTYeTCsI:

* [IOCEIATh JICKIIMOHHBIC 3aHSITHS, KPATKO U BAYMYHBO KOHCICKTUPOBATh MaTEPHUAI JICKIIUH, C YKa3aHUEM JaThl IPOBEICHUS
JICKIIUH U TEMBI;
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* ITOCETIATh MPAKTHYCCKHE (CEMUHAPCKIE) 3aHATHS, HA KOTOPBIX PACCMAaTPUBAIOTCS OCHOBHBIE METO/BI U IIPUEMBI PEIICHUS
3aga4d. PekoMeHayercs nepea KaXkabIM MPaKTUIECKUM 3aHATHEM BBIIIOJIHUTD JOMAIIIHEe 3aJaHKe, YTO TI03BOJIUTh
JIY4IIEyCBOUTH MPEAbIAYILIMNA MaTepyal, U U3ydUTh JIEKLMOHHBIA MaTepual o NPeAcTOosILIed TeMe;

* CAaMOCTOSATENBHO ITPOpadaTHIBATE MaTepHal KaK IIOCIe KAKIOTO 3aHATHS, TaK U 110 3aBEPIICHNIO TEMBI, YTO ITO3BOJISIET
CBSI3aTh BOEIMHO MOJTYYSHHBIE CBEJICHHUS 1 COCTABHUTD IETbHYIO KAPTHHY.

[Tpu oOyueHun U1 ¢ OTPaHUYEHHBIMHA BO3MOXHOCTSAMU 310POBBS 2JIEKTPOHHOE 00yUeHHE, TUCTAHIIMOHHbIE
00pazoBaTebHBIC TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXKHOCT IIpHeMa-Tiepeiadi HH(POPMAIUU B JOCTYITHBIX JUIST HUX
(dhopmax.

Peanuzanus TUCUMIUIMHBI C TPUMEHEHUEM DJIEKTPOHHOTO 00YUEHUs, TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUH (Hanee
— 390, JOT) ocymecTBisieTcs Ha OCHOBaHUU «I10JIOKEHUS 0 peann3alii OCHOBHBIX U TOTIOJIHHUTEIBHBIX 00pa30BaTebHBIX
MporpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00yIeHNS M INCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHII B (heepaaIbHOM
TOCYIAapCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «HemsIOMHCKUH rocynapCTBEHHbIH
yHUBEpcUTET», «Ilo0kKeHus 0 mopsake 3aueTa 00yJaromuMCst 0 OCHOBHBIM NMPO(eCcCHOHaIbHBIM 00pa30BaTeIbHBIM
nporpaMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaTOB OCBOCHUS B OPTraHU3AIUIX, OCYIECTRIISIONINX
00pa30BaTeNbHYIO AATETLHOCTD, YUEOHBIX MIPEIMETOB, KYPCOB, JUCIUILTHH (MOIYJEH ), MPAKTHK, JOMOTHATEIEHBIX
00pa3oBaTeNbHBIX MPOTPaMM» MOCPEACTBOM DJIEKTPOHHON HH(popMamoHHo-00pa3oBaTensHoi cpensl T HOY BO
«Yenl'Y». B HCKITIOYUTENBHBIX CITydasx ((Hopc-Maxkop H T.I1.) IPU pean3aliy 00pa3oBaTeIbHON IS TEIFHOCTH C
npumerenueM D0, JIOT MoryT NpuMeHSITh KOMIIOHSHTBI, HE BXOJISIIIE B TIEPSUCHB dIICKTPOHHOW HHPOPMAIIMOHHO-
00pa3zoBaTeNbHOMN CpesbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE UCHUIUIMHBI HHBAIHAAMH M JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBS OCYIIECTBISIETCA C
UCIIONIb30BAaHUEM CIEHHATbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IPeJoCTaBIAeMbIX PecypcHbIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOY4EHHMIO WHBAIMJIOB U JIMI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApyMICHHSAMH 3pEHHS H C
HapyIIeHUEM CIIyXa, aCCUCTUBHBIE HH()OPMALUOHHbBIE TEXHOJIOTUH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIIEHUSIMU 3pEeHHs Ha pabodumx MecTax A MPOBEACHHS MPAKTUYECKUX WU
na00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIENHATBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIIUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYIIH).

B yueOnple ayauropum obecreynBaeTcsl OECHpemsATCTBEHHBI JAocTyn A oOydalomuxcs C HWHBAJIUIHOCTBIO U C
OTPaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxkno# aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMH  37I0POBbBSI, IIPELYyCMAaTPHBACTCS COOTBETCTBYIOIIEE KOJIMYECTBO MeCT JUIi OOydaromUXcs C y4eTOM
HapYLICHUH UX 3J0POBbSL.

Jlns ocBOoeHMs MUCHUIIMHBI MHBAIHIAM M JIMLAM C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 310POBbSl MPENOCTABISETCA AOCTYN K
MEeYaTHBIM HCTOYHHMKAM, HUMEIOMIMMCS B HaydHOW OmOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHMAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C MOMOIIBIO CIICIUANBHBIX TEXHHYECKHNX W HMPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe 21eKTpOHHOTO TOKyMeHTa B (hoHIe HaydHOU OnbnmnoTeku Yenl'Y wiu 21eKTpoHHO-ONOIMOTEUHBIX CUCTEMAX.
Y4eOHO-METOIMUECKHE MAaTepHalIbl Ul OOYJalOMMXCs W3 4YWCIa WHBAJIMIOB M JIHI] C OTPAaHHYCHHBIMH BO3MOXKHOCTAMHU
3II0POBBSl IIPENOCTABIAIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHAM HX 3I0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManuy.

Jnst MHBaNMIOB M JIMI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
MOJIHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMpn mpoBemeHMM MPOMEXYTOYHOH AaTTECTAI[MM IO JUCIHHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSAIMH 3[J0pOBbsI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTaBICHHE B JOCTYHMHOH (opMe B 3aBHCHMOCTH OT HX
UHJIUBHUIYalbHBIX OCOOEHHOCTEH MHCTPYKIIMU O MOPSJIKE MPOBENECHHs MTPOMEXKYTOUYHON aTTECTallMd, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/aHMA (ITMCEMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpE, MICEMEHHO mpudToMm bpaiirs, ¢
UCIIONIB30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NpoLEAYpPbl OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBAIMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl MPEIyCMaTPHBACTCS HCIIONB30BaHME TpenocTaBieHHBIX Yenl'Y wmim  COOCTBEHHBIX TEXHHYECKHX —CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpum HEoOXOAMMOCTH WHBAIMIAM H JIHIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBBSI MPENOCTABISAETCA JOMONHUTENBHOE BpeMsl I MOJATOTOBKM OTBETa Ha 3aJaHUs,
IpoLeAypa OLEHUBAHUS PE3yJIbTATOB O0YYEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCSA B HECKOJIBKO JTAIOB.
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