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Mporpamma ancumnnvubl "duckpetHas matematmka”; 02.03.01 MaTemaTtuka n KOMMboTEPHbIE HAayKW; OOUEHT, K.H. (oueHT) AHucrmoBa
T.W., noueHT, k.H. (BoueHT) KoctmH A.B.

Mporpammy oMcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (aoueHT) AHucumoBa T.U. Kadbenpa
MaremMaTtuky 1 NpuknagHon nHgopMaTukn dakynbTeT MatemMaTky N eCTECTBEHHbIX HayK ,
TIAnisimova@kpfu.ru ; goueHT, K.H. (BoueHT) KoctuH A.B. Kadhenpa matemaTnkn v npuknagHom
NHpopmMaTrkn PakynbTeT MaTeMaTkm U ectecTBeHHbIX Hayk , AVKostin@kpfu.ru

1. LLenn ocBOEHUS AUCLUM/IUHDI

LlensiMmn ocBoEHMS ONCUMNINHBI SIBNAIOTCS:

POPMMpPOBAHME CUCTEMATMYECKUX 3HAHWIA B 06NACTW AMCKPETHOM MaTeMaThKu;
OBnafieHne HaBblkaMn aCUMMNTOTUYECKOrO aHaNn3a;

OBnageHne MeToLamm Teopumn rpadoos.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

[NaHHas yuebHas aucumunnmnHa BkntodeHa B pasaen "b61.6.17 OucumnnumHbel (Mogynn)" OCHOBHOM
obpasosaTtenbHol Nnporpammbl 02.03.01 MaTtemaTka 1 KOMNbIOTEPHBIE HAYKM U OTHOCUTCS K
6a3oBoii (obwenpodoeccnoHanbHoit) yactn. OceamBaeTcst Ha 3 Kypce, 6 ceMecTp.

Ins ocBoeHus aucumnnuHa 'IduckpetHas matematuka' TpebytoTcst 3HaHus 'BBoaHoro kypca
MatemaTuku', psiha pasfenoB MateMaTnyeckoro aHanmaa, anrebpol u reometpumn. OcBoeHne
'InckpeTHO MateMaTnki' HEOHX0AMMO AJS KYPCOB, OPMEHTMPOBAHHbLIX HA PeELleHre 3aaad
NOBbIWEHHOW TPYLHOCTU, 3a4a4 ONMMMNNALHON TEMATUKN.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNEeTEHUNN:

Pacwumndpposka
npuobpetaemon KoMneTeHLUn
rOTOBHOCTbIO MCMOMb30BaTb (PyHOAMEHTabHbIE 3HAHUS B
obnacTn mateMaTm4yeckoro aHannaa, KOMMJIeKCHOro n
pyHKLMOHaNbHOro aHannsa, anre6pb|, aHanMTN4eCcKomn

Lncpp komneteHLUN

OrlnK-1 reomMeTpum, ongdepeHLnanbHON reoMeTprmn 1 TONonoruu,
(NpodpeccmoHanbHble ondpgoepeHLmanbHbIX YpaBHEHWA, LUCKPETHOW MaTeMaTukn v
KOMNeTeHLMK) MaTemMaTM4eCcKoin NOrmKn, TEOPUN BEPOSTHOCTEN,

MaremMaTn4yeckon CTaTUCTUKKN U CnydyarHbIX NPOLIECCOB,
YMCNEHHbBIX METOL0B, TEOPETUYECKOW MEXAHUKN B By ayLien
npogpeccnoHanbHOM OeATENbHOCTM.

MK-1

n HOCTbIO K On HU nx MU
(MpocpeccuoHanbHbie gaggggMgCHogTeg oaiﬂeizioﬁilql ogﬁlmeTEpoompwnacm
KoMNeTeHuunm) P P
NnK-2 CMOCOOHOCTBLIO MaTeMaTMYEeCKM KOPPEKTHO CTaBUTb
(npodhbeccmoHanbHble ecTeCTBeHHOHay4Hble 3a4a4n, 3HaHe NoCTaHOBOK
KOMMNEeTeHUnK) Knaccu4eckmx 3agady matemaTmku

B peaynbtate 0CBOEHUS ONCUMMINHBI CTYAEHT:
1. DONXeH 3HaTb:
OCHOBHbIE MOHSATUSA OUCKPETHON MaTeEMATMKN 1 CBOMNCTBA MateMaTUY4eCKNX 0O HEKTOB.

2. IONXEH yMeTb:

pewartb 3aaa4n TeopeTnv4eCcKoro n npukKagHoOro xapakrepa n3 pa3nnmydHbixX pa3nenos ,EI,VICerTHOVI
mMarteMatuku.
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Mporpamma gucumnnudbl "duckpetHas matemaTmka"; 02.03.01 Matemartvka 1 KOMMbOTEPHbIE HAYKW; AOLEHT,
T.W., noueHT, k.H. (BoueHT) KoctmH A.B.

K.H. (AoueHT) AHucumoBsa

3. OONXEeH BnageTb:

Marematnd4eCckmnm annaparTtom JJ,VICerTHOVI MatemMaTukun, HasblkaMn anropnTMmn3audmnin OCHOBHbIX

3aad.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHSTb Pe3yNbTaTbl OCBOEHUS AUCLUMNANHBI B MPOGECCUOHANBHOW AeATENBHOCTHU.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns

Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).

dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHBI: 3K3aMeH B 6 CEMECTPE.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HKX Tekylwas paboTta oueHmaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOMNycKa K 3a4eTy

28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO

TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paszen ayauTopHOM paborThbl,
Henens UX TPy A0eMKOCTb Tekywime coopMbl
N 'D'"Kn"g;lr;;:_:;”b'/ Cemecmcemecrpa (B yacax) KOHTpoOns
Nekumu MpakTnyeckuelllabopatopHbie
3aHATUA pa601b|
1.Tema 1. MHOXecTBa, 9 10 4 0
GOYHKLNN, OTHOLEHNS.
Tema 2. KoHeyHble
CYMMbI 1
PEKYPPEHTHOCTW.
2. OneMeHTbI 9 8 4 0
aCUMMTOTNYECKOro
aHanmaa.
Tema 3. OneMeHTbI
3.|MaremaTtn4eckom 9 2 2 0
NOrVKMN.
Tema 4. Teopus
4| €Ma <. Teop 9 16 8 0
rpagoos.
Tema . Itorosas 6 0 0 0 OKk3ameH
" |doopma KoHTpOnSA
Ntoro 36 18 0
4.2 CopepxaHvue JUCLUMNUHbI
Tema 1. MHOXecTBa, PYHKLUN, OTHOLLEHUS.
nekumnoHHoe 3aHsiTue (10 4aca(os)):
PeructpauunoHHbiii Homep 1016721119 OBAEKTPOHHBIH
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Mporpamma ancumnnvubl "duckpetHas matematmka”; 02.03.01 MaTemaTtuka n KOMMboTEPHbIE HAayKW; OOUEHT, K.H. (oueHT) AHucrmoBa
T.W., noueHT, k.H. (BoueHT) KoctmH A.B.

MHoxecTBa 1 onepauun Hag HAMK. Y1cno NoAMHOXECTB KOHEYHOrO MHOXECTBA.
MynbTuMHOXecTBa. Y1Cno NOAMHOXECTB MyNbTUMHOXECTBA. MyNbTUMHOXECTBO NPOCTbIX
nenutenei HatypanbHoro Yncna. JnckpeTHble 1 HenpepbiBHbIE BENNYMHbI. COOTBETCTBUS U
PYHKLMN. PYHKLMMN HA KOHEYHbIX MHOXecTBax OTHoWeHUs U nx ceoinctea. OCHOBHbIE BUAbI
OTHoLWeHNH.OCHOBHblE KOMOMHATOPHbIE YCna 1 nNpasuna.

npakTnyeckoe 3aHsitne (4 4aca(os)):

MHoxecTBa 1 onepauun Hag HAMK. Y1cno NoAMHOXECTB KOHEYHOrO MHOXECTBA.
MynbTuMHOXecTBa. YMcno NOAMHOXECTB MyNbTUMHOXECTBA. MyNbTUMHOXECTBO NPOCTbIX
nenutenei HatypanbHoro Yncna. JunckpeTHble 1 HenpepbiBHbIE BENNYMHbI. COOTBETCTBUS U
PYHKLMN. PYHKUMM HA KOHEYHBIX MHOXecTBax OTHOWEHMUS U UX CBOCTBA.

Tema 2. KoHeuyHble CyMMbl U PpEKYPPEHTHOCTU. DNeMeHTbl aCMMNTOTUYEeCKOoro aHanusa.
JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

KoHeuHble cymmbl. Cnocobbl 3anucu. Mpasuna npeobpasoBaHms KOHEYHbIX CyMM. MeToabl
BbIYUCIEHNS KOHEYHbIX CyMM. 3a4a4un, NpuBoaswWwme K peKyppeHTHbIM COOTHOLEHUSM.
PekyppeHTHOCTM 1 cnocobbl nx peweHuns. JIMHENHbIE PEKYPPEHTbI, METOLbI MX PELEHMS.
PekyppeHTHOCTb PurboHavuun. MNMpumeHeHne Npon3Boaswen yHKLUNM ONS peLeHns
PEKYPPEHTHOCTM PNBOHAYYMN. DNEMEHTBI ACMMMTOTUYECKOrO aHann3a.

npaktnyeckoe 3aHsitne (4 4aca(os)):

KoHeuHble cymmbl. Cnocobbl 3anucu. Mpasuna npeobpasoBaHms KOHEYHbIX CyMM. MeToabl
BbIYMCNIEHNS KOHEYHbIX CyMM. PeKyppeHTHOCTM 1 cnocobbl nx peleHns. JINHeHble PEKYPPEHTI,
MeTOobl UX pelleHNs. dNEeMEHTbl aCUMMTOTUYECKOro aHannsa.

Tema 3. AnemeHTbl MaTEMaTNYECKOMN NIOFUKW.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

OnemMeHTbl MaTemMaTn4eckor norukn. Jlorndeckme doyHkumm. Anrebpa normkun. KoHbioHKLMS,
LOM3BIOHKLMS, UMNNKALKMS, SKBUBaNeHums, oTpuuaHme. bynesbl anrebpbl. OcHoOBHble ByneBbl
oyHKUMKN. Bynesbl anrebpbl 1 Teopusi MHOXECTB. [ofHOTa 1 3aMKHYTOCTb CUCTEMbI ByneBbIX
OYHKUMIA. S3bIK NTOFVMKX NPEeanKaToB.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Anrebpa norvkn.bynesbl anrebpbl. OCHOBHblE ByneBbl OYHKLNN.
Tema 4. Teopus rpadoos.

NeKunoHHoe 3aHsitne (16 4aca(os)):

"padobl: OCHOBHbIE NOHATUS U onepaunn. Cnocobbl 3aaanHus. MapwpyTbl, uenu 1 Lnknbl. CBA3HOCTb
rpagoos. BepwunHHas n pébepHas K-CBA3HOCTb rpadpoB. CBA3HOCTb OPUEHTUPOBAHHBIX rPadooB.
Orneposbl rpadobl. [aMunbTOHOBLI rpadobl. [ByaonbHble rpadbl. [Nnockme n nnaHapHble rpadbl.
Kputepwnin nnaHapHoctu. Lepesbs. Packpacku rpadpos. AnroputMmbl Ha rpadpax.

npakTnyeckoe 3aHsitne (8 yaca(os)):

["padobl: OCHOBHbIE NOHATUS U onepaunn. Cnocobbl 3aaanHus. MapwpyTbl, uenu 1 Lnknbl. CBA3HOCTb
rpagooB. BepwunHHas n pébepHas K-CBA3HOCTb rpadpoB. CBA3HOCTb OPUEHTUPOBAHHBIX rPadooB.
drneposbl rpadobl. [aMunbTOHOBLI rpadobl. [ByaonbHble rpadbl. Mnockme n nnaHapHble rpadbl.
Kputepuin nnanapHoctu. epesbs. Packpacku rpadoos.

4.3 CTpyKTypa 1 copepxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Paspen Cemectp Hepnens | camocTositensHon [TpyA0eMKOCTb g;?ﬂ%'g::)';g:;g:g;
AducumvnnuHel cemecTpa paboTbl (B yacax) 260TbI
CTY[eHTOB P

N3yyeHune

1 Tema 1. MHOXecTBa 9 Marepuana 1 Kongoanaﬂ -

‘|dpyHKLMM, OTHOWEHNS. nekuum n ] 0 paboTa, YCTHbIN

pekomMeHngoBaHHON onpoc.
nnTepartypbl.
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Mporpamma ancumnnvubl "duckpetHas matematmka”; 02.03.01 MaTemaTtuka n KOMMboTEPHbIE HAayKW; OOUEHT, K.H. (oueHT) AHucrmoBa
T.W., noueHT, k.H. (BoueHT) KoctmH A.B.

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 2. KoHeyHble
cynisi 1 aropvana
K HTHOCTW. o .
2. %?‘Ie}l/wpepHibl oc 9 neKkunin n 6 YCTHbIN onpoc.
acUMMTOTUYECKOro ﬁﬁTKgMae;'ﬂi?aHHow
aHanusa. patypel.
N3yyeHne
Tema 3. OnemMeHThI marepuana
3.|MaTematnyeckomn 9 neKkunin n 10 Pedpepar.
NOTUKWN. peKkoMeHO0BaHHON
nmteparypbl.
N3yyeHune
marepuana KoHTponbHas
Tema 4. Teopus o o
4. rr?a(;l)OB eop 9 neKkunin n 10 paboTa, yCTHbIN
' peKkoMeHO0BaHHON orpoc.
nuteparypbl.
Wtoro 36

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

B npenogaeaHuv ancumnnnHbl UICNONb3yoTCs cneaytowme obpas3oBaTenbHble TEXHONOMUN:

NHopopmaumnoHHble TeXHONOrUK - 0byyYeHne B 3NEKTPOHHON 06pa3oBaTenbHO cpeae C Lenbo
paclrpeHns 0ocTyna K 0bpasoBaTenbHbIM peCypcaM (TEOPETUYECKMN K HEOTPaHNYEHHOMY 06 BEMY 1
CKOPOCTM OOCTYyNa), YBEIMYEHNS KOHTAKTHOrO B3anUMOLENCTBUS C NpenoaaBaTenem, NoCTPOeH s
WHOUBMAYaNbHbIX TPAEKTOPWIA MOATOTOBKM 1 06 bEKTUBHOIO KOHTPOMS 1 MOHUTOPUHIA 3HAHWA
CTYOEHTOB.

MpobnemHoe obyyeHne - CTUMYNMPOBAHNE CTYAEHTOB K CAMOCTOATENIbHOMY NPUOBOPETEHNIO 3HAHNIA,
HeoOX0AMMBIX ONS PeWweHnst KOHKPETHON Npobnembl.

KoHTekcTHOE o6yl-|eH|/|e - MOTMBaUMA CTYOEHTOB K YCBOEHUIO 3HaHWUN nyTem BbiABNEHNA CBA3EeW
MeXxXnay KOHKpPETHbIM 3HaHNEM U ero NpuMeHeHNeEM.

Me)K,D,I/ICLI,I/II'IﬂI/IHapHOG 06yqu|/|e - ICNONb30BaHME 3HAHUM N3 Pa3HbIX O6J'IaCTe|7I, X rpynnmpoeka um
KOHUEHTpaunsa B KOHTEKCTE pemaeMon 3anayn.

Onepexatolas camocTosTenbHas paboTa - M3y4eHne CTyaeHTaMn HOBOro Matepuana no ero
N3y4eHUs B XOAE ayaNTOPHbIX 3aHSTUI.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MHOXecTBa, PYHKLIMU, OTHOLLIEHUS.
KoHTponbHas paboTa, yCTHbIN Onpoc. , NPUMEpPHbIE BOMPOCHI:

1. Yto Takoe amnarpamma dvnepa-BeHHa? 2. [MponnniocTpypyite ¢ NOMOLWbIO Anarpammbl
diinepa-BeHHa 06beanHeHne 1 nepecedeHne Tpex MHoXecTB. 3. CdopMynupyiiTe U gokaxnTte
OCHOBHble ToXxaecTBa anrebpbl MHOXecTB. 4. Onpoc 100 cTyAeHTOB (CM. 3aayy - 8; HUKaKoro si3blka
- 24. a) CKONbKO CTYEHTOB 13y4aloT MCNAHCKMIA S3blk? 6) CKONbKO CTYAEHTOB N3Yy4atoT HEMELKUI 1
ncnaHckum a3bikn? B) CKONbKO CTYAEHTOB M3Y4aloT opaHLy3CKUiA S3blK, B TOM U TONbKO B TOM
cny4ae, eCcnv OHWU He 13yyaroT ucnaHckunin? 5. Siensetcsa nu otHoweHwue {{1,4); (2, 3); (3, 2); (4,1)},
3a4aHHOe Ha oekapToBOM kBagpate MHoxecTBa A = {1, 2, 3, 4}, bnekTMBHbIM 0oToBpaxeHnem? 6.
MycTb X- MHOXECTBO NanbTo B rapaepobe, Y - MHOXeCTBO KPoYkoB. B kakom cnyyae otobpaxeHue
MHOXECTBa NanbTo X B MHOXECTBO KPIOYKOB Y ByaeT UHBEKTMBHbBIM, CIOPBEKTUBHBIM, OUEKTUBHBIM?
7. 3apada Ha noAcyéT Yncna genuteneit HatypanbHoro Ynicna. 8. KombrHaTopHble 3aaadn.
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Mporpamma ancumnnvubl "duckpetHas matematmka”; 02.03.01 MaTemaTtuka n KOMMboTEPHbIE HAayKW; OOUEHT, K.H. (oueHT) AHucrmoBa
T.W., noueHT, k.H. (BoueHT) KoctmH A.B.

Tema 2. KoHeYHble CyMMbl U peKypPPEeHTHOCTU. DneMeHTbl aCUMNTOTUYECKOrO aHann3a.
YCTHbI onpoc. , NPUMEpPHbIE BOMPOCHI:

1. HaxoxaeHune obLero peweHne MMHeRHbIX PEKYPPEHTHBIX COOTHOWEHWIA. 2. HaxoxaeHne 4acTHOro
PeLeHNS NMHENHOMO PEKYPPEHTHOIO COOTHOWEHUS. 3. BbluncneHne KoHeYHbIX cyMM. 4. CpaBHeHMne
6eckoHe4HOo Manbix nocneposaTenbHocTel. 5. CpaBHeHNe HeCKOHEYHO 6onbLINX
nocnenoBaTefibHOCTEN.

Tema 3. OneMeHTbl MaTEMATNUYECKOM NIOMMKM.
Pedoepar. , npuMepHble BOMPOCHI:

1. Ncuncnenune npenmkartos. 2. dopmanbHble akcuomatmdeckue teopuu. 3. MpunoxeHuns anrebpel
noruku. 4. Bynesbl doyHkumn. 5. MNonHoTa cuctembl ByneBbix OYHKUMIA. 6. 3aMKHYTOCTb CUCTEMBI
6yneBbIx OyHKLMIA. 7. HENPOTMBOPEYMBOCTb akCMOMATUYECKO TEOPUM.

Tema 4. Teopus rpacpos.
KoHTponbHas paboTa, yCTHbIA Onpoc. , NPUMEpPHbIE BOMPOCHI:

1. 3apada Ha NpoBEpPKY NnaHapHOCTK rpadoa. 2. 3agada Ha NPMMEHEHUE NEMMbI O pyKornoxaTusx. 3.
3apada Ha npuMeHeHne dhopMybl drinepa ons CBA3HOro naockoro rpadpa. 4. 3agaya Ha
0606LeHne hopMynbl ditnepa Ans K-KOMMOHEHTHOro NMAockoro rpadpa. 5. 3apaya Ha
KOMOMHATOPHOE CTPOEHME BbIMYK/bIX MHOrOrPaHHUKOB. 6. 3a4a4a Ha NPOBEPKY YHUKYPCANbHOCTM
rpadoa. 7. 3agaya Ha NpPoBEepKY anepoBocTy rpadpa. 8. 3agaya Ha HaxoXaeHne raMMnbTOHOBO
uenun. 9. 3agada Ha HaxoXaeHne raMunbTOHOBOrO Lmkna. 10. 3agada Ha oepeBbs.

UtoroBas cpopma KOHTpons
9K3aMeH (B 6 cemecTpe)

[MpvMepHble BOMPOCHI K 3K3aMeHy:

. OCHOBHbIE NOHATUS TEOPUN MHOXECTB.

. Onepaumm Hag MHOXecTBaMn N X CBONCTBA.

. KoHe4yHble MynbTUMHOXECTBA.

. CooTtBeTCTBMS.

. B3aMHOOOHO3HaYHble COOTBETCTBMS U MOLHOCTU MHOXECTB.
. OTOBpaxeHns 1 oyHKLUN.

. OCHOBHbIE NOHATUSA N ONpPEeaeneHNs OTHOWEHNIA.

. CBoNCTBa OTHOLWEHWIA.

. OTHOWEHNS 9KBMBANEHTHOCTH.

. OTHOWeHNA nopsaka.

. CeoiictBa BuHapHbIX anrebpanyeckmx onepauuii.
. Anrebpauyeckne CTpyKTypbl.

. FoMoMOpoM3M 1 N30MOPGPU3M.

. Monyrpynnbi.

. [pynnsbil.

. Mons n konbua.

. Pewérkun.

. DyHKLMKN anrebpbl NOrvku.

. Npumepbl norm4yecknx PyHKLUMiA.

. Cynepnosvunn n popmynbi.

. PasnoxeHue doyHkuuin no nepemeHHbiM. CoBeplieHHas ON3bIOHKTUBHAS HopManbHas opma.
. bynesa anrebpa cpyHKUWIA.

. OKBMBaNEHTHblE NpeobpasoBaHus.

. J1IBONCTBEHHOCTb.

. bynesa anrebpa n Teopus MHOXECTB.

. JAH®, nHtepsanbl n NOKPbITUS.
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27. ®YHKUNOHANbHO MNOMHbIE CUCTEMDI.

28. Anrebpa XerankmHa n nUHeNHbIe PYHKLUN.

29. 3aMkHyTble knaccbl. MOHOTOHHbIE (PYHKLUN.

30. TeopeMbl 0 OYHKUNOHANTbHOW NOMHOTE.

31. lNpenukartsbl.

32. KeaHTOpHI.

33. AICTUHHbIE hOPMY bl N 9KBMBANEHTHbBIE COOTHOWEHWS.

34. JokasaTenbcTBa B OrMKe npeankaTos.

35. KombuHaTopuka .[paBmna cyMmbl U NPON3BEAEHUSI.

36. PasmeweHus.

37. NepecTaHOBKM.

38. CoyeTtaHns. bBuHoM HbloToHa.

39. Npadobl, ux BepwrHbl, pébpa n ayrun. N3obpaxeHre rpacos.
40. MaTpuua MHUMOEHTHOCTU 1 CNCOK pébep. MaTtpuua cMexHocTr rpada.
41. NoeHTugpoukaumsa rpadoos, 3a0aHHbIX CBOMMU NpeacTaBneHnsIMI.
42. MapwpyThbl, Luenu n uuknbl OCHOBHbIE OnpeaeneHus.

43. CBSA3HbIE KOMMOHEHTbI rpadooBs.

44. PaccTtosiHna. mametp, paguyc n ueHTp rpagoa.

45. Snneposbl rpadbl.

46. llepeBbs.

47. OpueHTUpPOBaHHbIE rpagobl.

48. 'padhbl C NOMEYEHHbIMY BeplmnHaMmn 1 pébpamu.

49. [1gynonbHble rpadbl.

50. lnockue n nnaHapHble rpadobl.

7.1. OcHOBHas nuTteparypa:

1. Wesenes, KO.IN. uckpeTHas mateMaTnka [OnekTpoHHbIin pecypc] : yueb. nocobue. - CIb.: JlaHb,
2016. - 592 c. URL: https://e.lanbook.com/reader/book/71772/#1

2. laHpo, C.K. BBeaeHue B AMCKPETHYIO MaTeMaTnky [OnekTpoHHbI pecypc]: y4eb. nocobue. -
Mockea: MUHMO, 2012. - 264 c. URL: https://e.lanbook.com/reader/book/56405/#1

3. Weeenes, KO.. CoopHUK 3a0a4 NO AMCKPETHON MaTteMaTuke (ONs NPakTUYEeCKNX 3aHATUIN B
rpynnax) [9nekTpoHHbIl pecypc]: y4eb. nocobue / KO.M1. Wesenes, J1.A. Nucapexko, M.IO. Lesenes.
- CI6.: NaHb, 2013. - 528 c. URL.: https://e.lanbook.com/reader/book/5251/#1

7.2. JlononHuTenbHasa nuteparypa:

1. KaHuepan C. A. [luckpetHas matemartumka: y4ebHoe nocobue / C.A. KaHuegan. - M.: 4 ®OPYM:
HULU UHdopa-M, 2013. - 224 c¢. URL: http://znanium.com/bookread2.php?book=376152

2. Cobonesa T. C. IlnckpetHas matematumka. YrnybneHHnlii kypc: y4ebHuk / Cobonesa T.C.; MNog
pen. YeykmnHa A.B. - M..KYPC, HNL NHDPA-M, 2016. - 278 ¢. URL:
http://znanium.com/bookread2.php?book=520541

3. Nycesa A.W. [nckpetHas matemartumka : y4ebHuk / A.W. lN'ycesa, B.C. Knupees, A.H. Tuxomnposa. -
M.: KYPC: UH®PA-M, 2017. - 208 c. URL.: http://znanium.com/bookread2.php?book=761307

7.3. UHTepHeT-pecypcChbl:

BbecnnatHbin pecypc ons cTyneHTos - http://math24.ru/calculus-list.html
Ob6pasoBatenbHblii MateMaTnyeckumin canT - http://www.exponenta.ru/
Obwepoccuitickmin matematudecknii noptan - Math-Net.Ru

YyebHble matepuansi - http://math.fizteh.ru/study/
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AnekTpoHHble nNybnukauum - www.math.msu.su/publications

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve gncuunnuHbl "uckpetHas matemaTuka" npegnonaraeTt UCnonb3oBaHUE CReaywero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeguiiHas ayantopms, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadmn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEOMNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbI KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGEACHI
noaknoyeHms: USB,audio, HDMI. MHTepakTnBHas TpnbyHa npenonasaTens SBnsietcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasatenb MMeET BO3MOXHOCTb NIErko
yrnpasnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCe C MCNONb30BaHMEM B poLecce oby4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOnonoCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWnX POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasarenei Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUXKNONENn, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMAM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme Miaparenoctea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BkNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTeNnbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
nepuoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMY KONMMYECTBY NPOCOUIbHBIX HanpasneHun ¢
cobnogeHneM BCeX aBTOPCKUX N CMEXHbIX NPaB.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnMnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTaBneH
CcTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4eOHOI NMTepaTtype no OCHOBHbIM AMCLMMINHAM,
N3y4aeMbiM B MEOULMHCKMX By3ax (MpencTasneHbl U3gaHns Kak YACTO MegUUUHCKOro npodouns, Tak
M NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnseT By3y Hanbonee nonHbie
KOMMNEKTbl HEOBX0AMMO NNTEPaTYpPbl B COOTBETCTBUN C TPEOOBAHMSMU rOCYLAPCTBEHHbIX
obpazoBaTeibHbIX CTAHAAPTOB C COONOAEHNEM AaBTOPCKMX M CMEXHbIX NPaB.

NHTepakTnBHas TpunbyHa, akpaH, NpoeKTop.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 02.03.01 "MaTtematurka 1 KOMNbOTEPHbIE HAYKN" 1 NPOOMIO NOArOTOBKN
MaremaTnyeckoe 1 KOMMbIOTEPHOE MOLENNPOBAHME .
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