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1 BBenenue

PabGouas mporpamma AuCHUIUIMHBL «J{MCKpeTHass MaTeMaTHKa» COCTaBJIEHa B COOTBETCTBUM C
TpeOoBaHUSIMU (elepalIbHOTO rOCYAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIAPTa, YTBEPXKIEHHO-
ro mpuka3zoM MuHHCTEepcTBa 0Opa3oBanus U Hayku Poccuiickoit @eneparuu Ne929 19.09.2017,
U OCHOBHOH MpodeccnoHanbHOM 00pa3oBaTenbHOM Mpo-TpamMmbl MOAroToBKH «lIporpammuoe
obecrieueHrue CPeICTB BBIUMCIUTEIHLHOM TEXHUKU U aBTOMATU3UPOBAHHBIX CUCTEM) IO HaIpaB-
nenuto 09.03.01 "MudopmaTuka u BeruncauTenbHas TexHUKa". [IpakTryeckas moaroToBka pea-

JIN3YyCTCA HA OCHOBC!

[TpakTryeckas MoAroTOBKa peajin3yeTcsl Ha OCHOBE MPO(ecCHOHANbHBIX CTAaHAAPTOB:
[Mpodeccrnonanshusiii crangapt 06.027 «CnenuanucT no aAIMAHUCTPUPOBAHUIO CETEBBIX

ycTpoiictB UKCy.

O06o006uiennbie TpyaoBble (GyHKIMH: D — AJMHHUCTpUpOBAHHME TpoLECCa YIPaBICHHS
0€30I1aCHOCTBIO CETEBBIX YCTPOMCTB U IPOrPAMMHOI0 00ecreueHHsl.

3amauu JUCHUILINHEI

dopMupoBaHUe y CTYJCHTOB 0a30BbIX 3HAHUN 110 OCHOBHBIM pazjesiaMm
JUCKPETHOM MAaT€MaTHKH W YMEHUN II0 PELICHHUIO COOTBETCTBYIOIIMX
3az1a4.

OcHoBHBIE pa3nensl  /
TEMBbI TUCIIUTUTHHBI

OnemeHTsl U MHOXKecTBAa. OCHOBHBIE TOXXJECTBAa anreOpbl MHOXKECTB.
[IpsiMmoe pon3BeIeHNE MHOKECTB.

CaoiicTBa OMHAPHBIX OTHOIICHUIA.

HaxoxieHue 31€eMEeHTOB MHOKECTB 10 XApaKTEePUCTUUECKUM MpeIrKa-
TaMm.

Ornepanuuy HajJ YUCIOBBIMU M HEUUCIOBBIMU MHOKECTBAMU

VYrpoluieHue BbIpakeHUH, coAepKalluX Olepaluy HaJl MHOXKECTBaAMU
Jloka3zaTenbCcTBO paBEHCTB, COAEPKALIUX ONEpallUi HaJl MHOKECTBAMU
JlokazaTeabCTBO TOXK/IECTB

OTHOLIEHUS HA YUCIIOBBIX U HEYUCIIOBBIX MHOKECTBAX

CBolicTBa OMHAPHBIX OTHOLLIEHUI

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHS MO JMCHUILIMHE (MOIY110), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH J0CTHKCHHUS KOMIICTeHIH I

[Iponiecc m3yuenus AUCHUIUIMHBI «JlUCKpeTHAs MaTeMaTHKa» HampaBJIeH HAa (OPMUPO-
BaHUE cieqyrmux komrnereHuud B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOM 00pa3zoBaTenbHOI

nporpaMmmoii (tabnuua 1):

Ta6JII/ILIa 1- KOMHCTCHI_II/II/I W MHAUKATOPBI UX JOCTUKCHUS

Kox u HauMeHOBaHUE KOMITE- Nuaukatopel 1OCTHXKEHUS [manupyembie pe3ynbTaThbl
TEeHILINH 00y4eHUs MO TUCIUTUINHE
Ob6menpodeccnoHanbHbIe
OIIK-1 CniocobeH npuMeHsITh OIIK-1.1 3Haet 0CHOBBI Ma- 3HaTh OCHOBHBIE €CTECTBE-
€CTeCTBEHHOHAYUYHBIE U 00- TEMAaTUKH, ECTECTBEHHOHAYY- | HO-HAy4YHbIEC COCTaBJISIOIINE

IMEVHXCHEPHBIC 3HAHUA, METO-
JIbl MATEMaTHYECKOTO aHaJIN3a 1
MOJIETTMPOBAHHS, TEOPETUIECKO-
I'0 ¥ 9KCIIEPUMEHTAIILHOTO HC-
CJIeIOBaHUs B MPOQECCHOHANb-

HBIX TUCIHILINH, BEIYUCITH-
TEJIbHOM TEXHUKHU U IIPOrpam-
MUPOBaHHS

OIIK-1.2 Ymeer pewmath
CTaHJapTHbIE Mpodeccro-

3a1a4 mpodeccuoHanTbHON
NEeSITETLHOCTH, a TAK)KE Ma-
TeMaTU4eckue u pusmnde-
CKHE TeOpEeMBbl, 3aKOHBI, aJj-
TOPUTMBI PEIICHHS 33124




HOH JeATEIbHOCTH HaJbHBIE 33J]a4H C IPUMEHE- YMeTh UCHONIb30BaTh METO-
HUEM €CTeCTBCHHOHAYYHBIX U | JIbI PEIICHUS 3a/1a4, MaTe-
OOIICHH)KEHEPHBIX 3HAHUIA, MaTU4ecKue, (PU3NIecKue
METOJ0B MaTeMaTHIECKOTO 3aKOHBI JIJISl PEIICHUS 3a/1a4
aHaIM3a U MOJACIIUPOBAHUS MIPUKJIATHOTO XapaKTepa
OIIK-1.3 Bnaneer HaBeikaMu | BiiazeTs HaBBIKAMU UCIIOJIE-
TEOPETUUECKOTO U SKCIIEPH- 30BaHHUS OCHOBHBIX MaTeMa-

MEHTAJBHOI'O HCCICOBAHUSl | THYCCKUX, (DU3MUCCKUX 3a-
00BEKTOB POPECCHOHATBHON | KOHOB, TEOPEM, ITOPUTMOB
IeSATEIbHOCTH pelIeHH s B 3a1a4ax Ipo-
(dheccruoHaIbHOM NesTebHO-
CTH

3 MecTo AUCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuummHza «JluckpeTHas MmaTeMaTHKa» u3ydaercs Ha 1 Kypce, 2 cemecTpe.

JucuunianHa BXoauT B cocTaB 0oka 1 «Jlucuuruinael (MOAYIIN)» U OTHOCHUTCS K 0a3o-
BOH YacCTH.

Jlnist OCBOGHUS AUCUUIUIMHBI HEOOXOMMBI 3HAHUSI, YMEHHSI, HABBIKU U / WJIU OTIBIT TPaK-
TUYECKOH JesTenbHOCTH, C(HOPMUPOBAHHbBIE B MPOLIECCE M3YUEHUS JUCLMIUIMH / MpakTuK: «Jlu-
HeliHas anreOpa U aHaIUTUYeCKasi TeoMeTpus», «MaTeMaTHuecKuil aHaINu3.

3HaHUs, YMEHUS U HaBbIKH, COPMHUPOBAHHBIEC IPU U3YUYECHUU AUCLUUILINHBI «JlMcKpeTHas
MaTeMaTHKay, OyayT BOCTPeOOBAaHbI MIPHU U3YYCHUH TOCIEAYIOUINX AUCHUILTNH: «Teopust Bepo-
ATHOCTEH M MaremaThyeckas CTaTuCTHKa», «Teopus (QyHKIHMU KOMIIJIEKCHOTO MEPEMEHHOIO»,
«Dunocodpusn», «Iuddepenmansasie ypaBHeHUD», «MaremaTnyeckast JIOTUKAa U TEOPHUS ajro-
pUTMOB», «DYHKIMOHAIBHBIA aHaINU3», «HuciaeHHble MeTonbl», «Kilaccuyeckass MeXaHHKay,
«IIpuknannas mexanuka», « TeH30pHbIi aHan3», «Teopus MaTpuiy.

JucuuiuinHa «/{uckperHas MaTemMaTHKa» B paMKax BOCHHUTATENbHOM paboThl Hampasiie-
Ha Ha (hopMUpPOBaHHE Y O0YJAIOIIUXCsl AKTUBHON TPaKJAaHCKON TIO3HUIINH, YBOXKEHUS K IIPaBaM U
cBO0OJIaM UeJIOBEKa, 3HAHMS MPABOBBIX OCHOB U 3aKOHOB, BOCIIUTaHHE YYBCTBA OTBETCTBEHHO-
CTH WJIHA YMEHHS apTyMEHTUPOBaTh, CAMOCTOSATEIbHO MBICIIUTh, Pa3BUBAET TBOPUYECTBO, Mpodec-
CHOHAQJIbHBIE YMEHUS WIM TBOPYECKU PA3BUTOM JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUMU, OT-
BETCTBEHHOCTH 32 BBINOJIHEHHE YUeOHO-TIPOU3BOJICTBEHHBIX 3aJaHUN U T.1I.

JucuuruinHa «J{uckpeTHas MaTeMaTHKa) YaCTHYHO peau3yercs B popMe MpakTHYECKOH
noArotoBku. [IpakTuyeckas moAroToBKa OPraHU3yeTcs MyTeM MPOBEIEHNUS / BBINOIHEHUS MpPaK-
TUYECKUX 3aHATUH.

4 O0beM AUCHMILIMHBI (MOLYJI51) B 3a4€THBIX eIMHULIAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKHX YacOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢ npenoaasBa-
TeseM (10 BHAaM Y4eOHbIX 3aHATHIT) M HA CAMOCTOATEJIBHYIO padoTy 00y4aromuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTABIISET 4 3.¢., 144 aka. yac.
Pacnipenenenne oobeMa QUCHUILTAHBI (MOJIYJIsI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeicTaB-
JIEHO B TabiuIie 2.

Tabnuua 2 — O6beM IUCHUILTUHBI (MOIYJIS) IO BUJAM YUEOHbIX 3aHATHIM

O0BEM AUCHUIUINHEI Bcero akanemu-
YEeCKHUX YacOB




OO01mast TpyA0€MKOCTh TUCIUTLTNHBI

144

KonTakTHas aynuTopHasi padbora o0yyarommxcsi ¢ npemnojaasareseM (1o
BH/IaM Y4eOHbIX 3aHSATHIi), BCEro

48

B ToM uncie:

3aHATHA JeKIHOHHOr0 TUNa (JIGKIWU W WHBbIC y4eOHbIC 3aHATHUS, TPEIy-
CMaTpPUBAIOIIME MPEUMYIIECTBEHHYIO Iepeaady y4eOHOi nHpopMamu e-
JAarOTU4eCKUMHU paOOTHUKAMM)

16

3aHATHS CEMUHAPCKOT0 THNA (CEMUHAPHI, MPAKTUYCCKUE 3aHATHUS, TIPaK-
TUKYMBI, TaOOpaTopHbie pabOThl, KOJUIOKBHYMBI M WHBIC aHAJIOTUYHBIC 3a-
HATHS)

32

CamocrosiTesibHAsi pad0Ta 00y4aloIIUXCsl 1 KOHTAKTHAasi padoTa, BKIIO-
Yarolas TPYIIOBbIE KOHCYJIbTAIMK, WHAWBHIYaIbHYIO pPaboTy oOyuaro-
HIMXCS C MpernojaBaTesisMU (B TOM 4HCJI€ WHIUBUAYalIbHbIE KOHCYJbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON
cpele By3a

61

[TpomexyTouHas arTecTanus o0yJarmuxcs — JK3aMeH

35

5 Copepxanue TMCUUILTHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE 0 TeMaM (pa3jesiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJIN4YeCTBa aKaJeMHYeCKHX YacoB M BH/I0B Y4eOHOIH

padoThbI

Tabmuna 3 — CTpyKTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bupl yaeOHOM pabOThI, BKJIFOYAsT CAMOCTOSI-
TENBHYIO Pa0OTy 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrtakTHas padota

HanmMeHoBaHMe pa3ienoB, TEM U COAEPKAHHE npenojaBaTesns ¢ 00yJarouuMUcs
Marepuaia Jlekumu | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YeCKHE
3aHSITHS)
Tema
OneMeHTH U MHOecTBa. IlogmHokecTBa. Crio- 9 4 5
coObl 3aaHusl MHOXKeCTB. bynean. Jluarpammbl
Ditnepa-Benna
Tema
OcCHOBHBIE TOXKJECTBA anreOpbl MHOXKECTB. 9 4% 5
[Ipsamoe mpousBeeHre MHOKECTB. OTHOIICHUS
u pyakumn. UHbEKIms, OMeKIns, CIOPbEKITUs
Tema
CgoiicTBa OWHApHBIX OTHOMICHWH. Crenuaib- 5 4 5
Hble OWHApHBIE OTHOIICHUA. Amnredpanyeckue
onepanuy U uX CBOMCTBA
Tema 5 4 5
DneMeHThl U MHOXecTBa. IlogmHoxkecTBa. Crio-




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PabOTy 00y4aroUINXCs U TPYA0EM-
KOCTb (B yacax)
KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaress ¢ 00yJaouuMucs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHSA
YecKue
3aQHSITHSL)
coOBbI 3aJJaHUsI MHOXKECTB. XapaKTEePUCTUYECKUI
peIuKaT
Tema
HaxoxaeHne 3J1eMEHTOB MHOXKECTB IO Xapak- 1 6 5
TEPUCTUYECKUM mpeaukaTam. Onepauuud Haj
YHCIIOBBIMU U HEYHCIIOBBIMU MHOXKECTBAMU
Tema
Onepanuy HaJl YHUCIOBBIMH M HEUYHCIIOBBIMH 1 6* 5
MHO>KECTBAaMU
Tema
VYrpolieHue BBIPOKECHHM, COAEpIKAIIUNX omepa- 1 6 5
IIUU HAJl MHOYKECTBAMU
Tema
JlokazaTenbCTBO PaBEHCTB, COACPIKALIUX OIle- 1 6* 5
panuu HaJl MHOKECTBAMU
Tema 1 4 5
JlokazaTeabCTBO TOXKJIECTB
Tema 1 4 5
[Tpsimoe pou3BeIeHne MHOYKECTB
Tema
OTHOIIICHUST Ha YHCIIOBBIX M HEYHCIIOBBIX MHO- 1 4 5
JKECTBAX
Tema 1 4 5
CBoiicTBa OMHAPHBIX OTHOLICHUN
KT 1
MTOro 16 32 61
0 JTUCITUTUTAHE

*peanu3yeTcs B BUJIE TPAKTUUECKON MTOATOTOBKU
6 BueaynumTopHasi caMOCTOSITeIbHAS PadoTa 00y4aI0IMXCS 110 JUCHHILIMHE (MOLY-
JI10)

[Ipu mmaHUpOBaHUU CAMOCTOSITENIFHON PabOTHI CTY/IEHTY PEKOMEHAYETCSI PYKOBOJCTBO-
BaThCsI CIETYIONIUM PACTIPE/ICICHUEM YaCOB Ha CAMOCTOSTEIbHYIO paboTy (Tabmwuia 4):

Ta6J'II/II_Ia 4 — PCKOMCH,Z[yCMOe pacnpeaACIICHUC 4aCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMIIOHEHTBI caMOCTOATEIBbHON padoThI KoJsnyecTBo yacoB
M3ydeHne TeOpeTHUECKUX pa3/IeoB AUCIUIIIMHBI 20
[ToaroToBKa K 3aHATUSM CEMUHAPCKOTO THIIA 20
[ToaroToBka u opopmieHue PI'P 20
NKP 1
61




7 OueHo4HbIE CpeaCTBA I MPOBeeHHS TeKYIIero KOHTPOJIS U
NMPOMEKYTOYHOM aTTeCTAllUM 00YUAIOIIUXCS 10 JUCHUIINHE (MOAYJIIO)

q)OH[[ OLCHOYHBIX CPCACTB JId MPOBCACHHA TCKYWICIO KOHTPOJA YCIICBACMOCTU U
IPOMEKYTOYHOMN aTTeCTaluy npejactanieH B [Ipunoxerun 1.

I1onHBIN KOMILIEKT KOHTPOJIbHBIX 3aI[aHPII>’I HJIM UHBIX MAaTCpUaJioB, HCO6XOI[I/IMBIX JJISL
OLICHUBAHHS PE3YJIbTATOB OOYYCHHS IO JUCHUILIMHE (MOMAYJII0), MPAKTHKE XPAHUTCS Ha Ka-
denpe-pazpaborunke B OyMaKHOM H SJIEKTPOHHOM BUJIE.

8 YuebHo-MeTOAMYecKOEe M HHPOPMALMOHHOE 00ecTiedeHHe TUCIUTITHHBI
(MoayJin)

8.1 OcHoBHas JquTEpaTypa

1. HekpacoBa, M. I'. JluckperHas maTemartuka [DIEKTpOHHBIA pecypc| : ydeOnuk / M. T.
HekpacoBa. — Komcomonbck-ma-Amype, 2010. — 165 c¢. Pexum pocryna:
http://www.initkms.ru/library/readbook/1101269/1, cBo6oaHbIii. — 3ari. ¢ 9KpaHa.

2. XycauHoB, A. A. JluckpeTHast MmaTemMaTuka [ DNeKTpOHHBIN pecypc] : yuebnuk / A. A. Xyca-
nnoB, H. H. MuxaiinoBa. — Komcomonnck-Ha-Amype, 2013. — 89 c. Pexxum pocryna:
http://www.initkms.ru/library/readbook/1101549/1, ceoGomubIit. — 3ari. ¢ 9kpaHa.

3. Penpkun, H. I1. IuckpetHas matematuka [DnekTpoHHBIH pecype] : yueOnuk / H. I1. Pennb-
kuH. — M. : OU3MATIIUT, 2009. — 264 c. // ZNANIUM.COM : 51eKTpOHHO-
Ooubnmuoreynast cucrema. — Pexxum poctyma: http://znanium.com/catalog/product/208908,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

8.2 JlomoJHUTE/IbHAS JINTEPATypa

1. Kannenan, C. A. JluckpeTHas MaTemMaTHka [ DIeKTpOHHBIN pecypce] : yued. mocobue / C. A.
Kannenan. — M. : UHOPA-M, 2006. — 224 c. // ZNANIUM.COM : 31eKTpOHHO-
Ooubnuoreynas cucrema. — Pexxum poctyma: http://znanium.com/catalog/product/119456,
OTpaHMYEHHBIN. — 3ari. ¢ FKpaHa.

2. Kynukos, B. B. Jluckpetnas matemaTuka [DneKTpoHHbIH pecypc] : y4ue6. mocobue / B. B.
Kymukos. — M. : PUOP, 2007. — 174 c. // ZNANIUM.COM : 3nekTpoHHO-OUOIMOTEUHAs
cucrema. — Pexxum nocryna: http://znanium.com/catalog/product/126799, orpanuyeHHbIH. —
3ari. ¢ ’KpaHa.

3. Penun, C. B. [luckperHas maremaruka [DnextpoHHslil pecypc] / Penun C. B. — HoBocuo. :
HI'TY, 2011. — 64 c. // ZNANIUM.COM : »1eKTpOHHO-OMOINOTEYHAs cUcTeMa. — Pexxum
noctyna: http://znanium.com/catalog/product/558822, orpanudeHHsbIi. — 3ari. ¢ 3KpaHa

8.3 MeToauueckue yKa3aHusi sl CTYJI€HTOB 110 OCBOEHHIO I CHUILIMHBI

Jnist IOBBILIIEHHUS KayeCcTBA BHDKMBAEMOCTH 3HAHMH 3a/1a4d KOHTPOJBHOM pabOThI JOIXK-
HBI OJ0UPATHCS C YYETOM HEOOXOAMMOCTH MPUMEHEHUS 3HAHUU B MOCIEIYIOMINUX JUCIHUILIH-
Hax.

[IpoBeneHue KOHTPOIIS TEKYIIEH yCIIeBaeMOCTH, C OJTHOM CTOPOHBI, TO3BOJIAET MOITY4aTh
a/IeKBaTHYIO MH(POPMAIIHIO O CTENIEHH YCBOCHUS yUeOHOro MaTepuana, ¢ Ipyroil CTOpOHbI, CTH-
MYJIUPYET pUTMUYHOCTh Y4€OHOI 1eATebHOCTH.

KontponbHast pabora crnocoOCTBYeT JydlIeMy OCBOCHHIO MPAKTUYECKUX HABBIKOB I10
JaHHOMY TIpeAMETY, 0000IIaeT U CHUCTEMATU3HPYET MOJyUYEeHHbIE 3HAHUS, YMEHUS U HAaBBIKHU.
CryneHT nosyyaeT 3a/1aHusi B Ha4aje CEMEeCTpa, a CIaeT BBHIIOJHEHHYIO KOHTPOJIbHYIO paboTy B
KOHIIE CEeMeCTpa.

8.4  CryneHT, He BBIOJIHUBIINM K KOHILY CEMECTpa KOHTPOJIbHYIO paboTy, He A0Mmyc-


http://www.initkms.ru/library/readbook/1101269/1
http://www.initkms.ru/library/readbook/1101549/1
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kaercs CoBpeMeHHbIe IPO(ecCHOHAIbHBIE 0a3bI JaHHBIX U MH(GOPMALHOHHBIE
CIIPABOYHbIE CHCTEMBbI, HCIIOJIb3yeMble IIPU OCYLIEeCTBJICHHH 00pPa30BaTeIbHOIO
npouecca no JUCHUIINHE

B npouecce n3yueHuns AUCUMILIMHBI HCNIOIB3YIOTCS cienyromue JbC:
Inekmponno-ouoauomeunan cucmema ZNANIUM.COM.

Horosop Ne 4997 36¢ K3 21 1 2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021
r.

Inekmponuno-ouobnuomeunan cucmema IPRbooks.

Jlunensuonnsii qorosop Ne EIT 44/4 Ha npenocTaBiaeHue JOCTyNA K AJIEKTPOHHO-OUOIMOTEYHOM
cucreme [PRbooks K3 21 1 2727000769 270301001 0010 003 6311 244 ot 05 depans 2021
r.

Ooépazoeamenvnasn naamgpopma IOpaiim.

Horosop Ne EII44/2 na oxa3zaHue yCiayr IO MPEIOCTABJICHHIO JOCTyla K 0Opa3oBaTeIbHOM
mwiardopme UK3 21 1 2727000769 270301001 0010001 6311 244 ot 02 depans 2021 T.

8.5 IlepeyeHb pecypcoB HHGOPMALMOHHO-TEJEKOMMYHHKAIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /1JIsl OCBOEHHS THCIIUIIIUHBI (MOIYJIs1)

HET
8.6 JlnueH3MOHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecredeHue,
HCI0JIb3yeMoe MPH OCYIeCTBIEHUH 00pa30BaTeIbHOIO Mpoiecca
MO TUCHHIIHHE
HET

J0 9K3aM€Ha.

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHEe YCIOBUSA

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS YIEOHBIM TIJIAHOM U pac-
NHCcaHHeM y4eOHBIX 3aHATHH. SI3bIK 0O0y4eHus (mpernojaBaHus) - pycckuid. s Bcex BUJIOB
AYJAUTOPHBIX 3aHATHH aKa)IeMI/ILICCKI/II\/’I qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIMBHUIyalbHOW 00pa3oBaTeNbHOW TPAaeKTOpUU 00ydaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOpbIH 0cBOOOXKIaeT oOyyaromie-
Irocsa OT H€O6XOI[I/IMOCTI/I X ITOBTOPHOI'O OCBOCHUA.

9.1 O0Opa3oBaTe/IbHbIC TEXHOJOTHH

VY4ebHblil npoliecc MpH NMpernoAaBaHuu Kypca OCHOBBIBAETCS HAa UCIOJIb30BAHUU TPaau-
OUOHHBIX, NHHOBAIlUOHHBIX N HHq)OpMaHHOHHBIX O6p330BaTeJ'II)HBIX TEXHOJIOTHH. TpaI[I/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOTUU MPEACTABICHbI JEKIMSIMA U CEMUHAPCKUMU (TIPaKTHYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6pa3OBaTeJ'H)HI)Ie TEXHOJIOTHHU HCIIOJIB3YIOTCA B BUJC HINPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. MHdopmamonasie
o0pa3oBaTeNbHbIE TEXHOJOTHH PEATH3YIOTCS ITyTeM aKTHBU3AIMU CaMOCTOSITEIBHON paboTHI
CTYZICHTOB B MH(OPMAIIMOHHOM 00pa3oBaTebHOIl cpefe.

9.2 3aHATHA JeKIMOHHOT0 THIIA
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JIEKIMOHHBIN KypC MPEIoiaraeT CUCTEMATH3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTaHA.

Ha miepBoii iekiuu JIeKTOp 00513aH MPEeAyNpeIUuTh CTYACHTOB, IPUMEHUTEIHLHO K KAKOMY
06a30BOMY y4eOHUKY (YUeOHMKAaM, y9eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBIINK 00beM MH(OpMANUU U 00ECTIeunBaTh
Oonee rirybokoe MOHUMaHUE Y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIHHO MEHbILEH 3aTpaTe BpEMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSTENIbHOE U3yUeHHE MaTepHraa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHA NPEJCTABIAIOT COOON JeTaau3alMIo JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBAaThIBAIOT BCE OCHOBHBIE PA3EIIbI.

OcHoBHO# (opMOIi IPOBEJICHHSI CEMHHAPOB SBJISIETC 00CYyXk/IeHHe Haubosiee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBMsX. B 00s13aHHOCTH nIpenojaBaressi BXOJAT: OKa3aHME METOJUYECKOH Io-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPernoIaBaTeieM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/IaHUH;

- aCCUCTUPOBAHUE MPENOJABATEII0 B IPOBEACHUH 3aHATHH.

OTBeT 10JKEH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MCTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTEIEHb BIAICHUS TEOPETHYECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOIOCTh PaCCyKACHUM.

OneHuBaHUE 3a/1aHUM, BBIOJIHEHHBIX HA CEMUHAPCKOM 3aHSTHUU, BXOJUT B HAKOIUICH-

HYIO OILICHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 JUCHUIIMHE (MOAYJII0)

CamocrodTrenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTO, IIE€JIEHAINIPABICHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeMOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysbTaToB JeATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocTosTENLHON pabOTHI:

- CUCTEMaTH3alus U 3aKpEIUICHHE TIOJYYEHHBIX TEOPETHUECKUX 3HAHUM U MPAKTHYECKUX
YMEHUH CTYJIEHTOB;

- yrayOJeHHue U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHNE YMEHUH HCIOJIB30BaTh HOPMATHUBHYIO U CIIPAaBOYHYIO JTOKYMEHTALHIO,
CIIEHHAJIbHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BAHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATHUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHHIO U CAMOPEATIN3allUH;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHass paboTa MOXKET OCYILECTBISATHCS MHAWBUIYATBbHO WM TPYIIAMHU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMaTHKU.

TexHosorus opraHu3aliii CaMOCTOSITENIbHON pabOThl CTYJEHTOB BKJIFOUAET HCII0JIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbraToB BHEAyAMTOPHON CaMOCTOSITENIbHOM paboOThl CTYJEHTOB MOXKET
POXO/UTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.
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CTyneHTbl JOJDKHBI MOAXOAUTH K CaMOCTOATENBbHON paboTe Kak K HauBaKHEUIIEMY
CPEACTBY 3aKpEIJICHUS U Pa3BUTUS TEOPETUYECKUX 3HAHMM, BBIpAOOTKE €AMHCTBA B3IVIAZOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeToanueckue yKazaHus /51 00y4AIOIIMXCS M0 OCBOEHHU IO M CIIANJINHbI

[Tpu M3yd4eHun AUCHUILTIHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIIOJIHATH CIEAYIOIIUE pe-
KOMEHALNHN:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTHUCH CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-Jinbo pasjena 1o y4eOHUKY HJIM KOHCIEKTHBIM MaTepuaiaM
PEKOMEHIyeTCs 110 IaMATHU BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHHUS, IOHATUS pa3ze-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACTUTh BHIIIOJHEHUIO OTUYETOB 0 MPAKTHYECKUM 3aHITH-
SM ¥ UHJMBHIyaJbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIbHYIO paboTy.

4. Bcs TemaTuKa BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 334a€TCs Ha JIEKUUAX MpEno-
naBartesneM. VM jke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/lb BHOBb M3aHHBIE B IEPUOANYECKON
Hay4yHOU JuTepaType) Juist 0oJiee 1eTalbHOI0 MOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNIbHON MPOPAaOOTKE Kypca 00yUdaroUIrecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEIeNICHHS U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPy, COCTABIIATH TE3UCHI, aHHOTALIUH U KOHCIIEKTBI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNS, AaHAJIOTHYHBIE IIPEJIaraéMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATH JJIS1 CAMOTIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHAJIbHO-TEXHMYECKOT0 00ecneyeHusi, He00X0AUMOro I 0Cy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-s1a00paTopHOe 000pyA0BaHuUeE
OtcyTcTBYyeT

10.2 TexHu4eckue ¥ JIEKTPOHHbIE CPEACTBA 00y4eHHA
OTCYyTCTBYIOT

11 HNuble cBeneHus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO0-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHne NUCIUILTMHBI 00yYarOIUMUCS C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYyYalOUIMMHCS, TaK U B OTAENIbHBIX
rpynmnax. [IpennonaratoTcs cienuanbHble YCIOBHS JUISl MTOTy4eHUs] 00pa3oBaHUs 00yJaronMMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HaAKOMHUTCS € IMCUXOJIOTO-(PHU3HOIOTHIECKUMU
OCOOEHHOCTSIMU O0YYaroIMXCs MHBAJIKWJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSAMHU 370pO-
Bbsl, MHAUBUYAIBHBIMU MPOrpaMMaMH peaOWIMTAllMi UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
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XOJUMOCTU OCYIIECTBISICTCS JOMOJHUTENbHAS MOACPKKa MPENoJAaBaHusl ThIOTOPaMH, MCUXO0-
JIoTaMH, COI[MAIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUU ¢ MeToAMUEeCKUMHU pekoMeHaanusIMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs HMCIOIb30BaTh COIMAIbHO-aKTHUBHBIC U Pe-
(iiekcuBHBIE METOIBI 00YUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHON peaOUINTaLUu C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUU IMOJHOIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C APYTUMU CTY/ACH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTaBICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauadbHOW, BU3YAIbHOH, C HCIOJIB30BAHHUEM CIEIHAIBHBIX TEXHHUYECKUX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
o0OydeHus O0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHYECKOE 00ECieueHHe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii Kk Hy>xkaam jimi ¢ OB3.

®dopma NpoBeACHUs ATTECTALMK IS CTYACHTOB-UHBAJIN/I0B YCTAHABIMBAETCS C YUETOM
WHAUBUAYaAIbHBIX NIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmarpuBaet-
cs1 tocTymHas popMa MpeIoCTaBICHUs 3aJaHNi OLIEHOYHBIX CPEACTB, & UMEHHO:

- B TIEUATHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUICHUSMH OMOPHO-
JIBUTATEIBHOTO ammapara);

- B IIeYaTHOM (popMe WM AJIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, PeYH, 3pEHHUs);

- METOJ/IOM UTEHUS aCCUCTEHTOM 33IaHUs BCIYX (11 JIUI C HAPYLICHUSIMU 3PCHHUS).

CryneHTaM ¢ MHBAIMJHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIACHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma mpeaocTaB-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- TUCBMEHHO Ha OyMmare win HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI C HApYILIECHU -
MU CllyXa, peuH);

- BEIOOPOM OTBETa M3 BO3ZMOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEILHOTO alapara);

- YCTHO (7151 JIUL C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arapara).

[Ipu HeoOxomuMoOCTH 17151 00YHAIOIIMXCS ¢ MHBAIMIHOCTHIO MIPOLEAYPA OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHHSI MOKET MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«/InckpeTHasi MaTeMaTHKa)

HanpaBneHHe IIOATrOTOBKH

09.03.01 MadopMaTUKa 1 BEIYUCTUTENbHAS TEXHUKA

HampaBnennocts (mpoduiib) oOpa-
30BaTEJIBHON MTPOTrPaMMBbI

HpOFp&MMHOC obecneyeHue CpCIACTB BBIYMCIIMTEIILHOM
TCXHUKH U aBTOMATU3HUPOBAHHBIX CUCTEM

KBanudukamnms BbITYyCKHIKA

bakanasp

'og nHavana moarotoBku (Mo yueo-
HOMY IUIaHY)

2021

dopma o0yueHHs

Ounas popma

TexHomnorust 00yueHus

Tpanuimonnas

Kypc

Cemectp

TpynoemMKocCTs, 3.e.

1

2

4

Bun npomexyTouHOM arTecTauuu

Ob6ecneunBaroiiiee MoApa3acieHue

DK3aMeH

Kadenpa «IIpuknagnas maremaTuka»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Tabmuma 1

Kox u HaumeHoBaHue KoMmiie-
TEHIIUU

Nunukatopel 1OCTHXKEHUS

[Inanupyemblie pe3yibTaThl
00y4eHUS 1O TUCIUTUIHHE

Ob6memnpodeccnoHanbHbIC

OIIK-1 CnnocobeH NpUMEHSITh
€CTECTBEHHOHAYYHBIE U 00-
IEUHXCHEPHbIE 3HAHUS, METO-

JbI MATEMATHYCCKOI'O aHaJIN3a U
MOACIINPOBAHUA, TCOPECTUUCCKO-

T'0 U 3KCHEPUMEHTAIBHOTO HC-
CJIeZIOBaHUS B MPO(hecCHoHalb-
HOI1 JIeATeTbHOCTH

OIIK-1.1 3naer ocHOBBI Ma-
TEMAaTUKH, ECTECTBCHHOHAYY-
HBIX JUCIHILTNH, BHIYHCITHU-
TEJILHOW TEXHUKH U ITPOTrpam-
MHUPOBAHUS

OIIK-1.2 Ymeert pemath
CTaHIapTHBIE TPOPECCHO-
HAJIbHBIC 33]1a4U C IPUMECHE-
HUEM €CTECTBCHHOHAYYHBIX U
OOIIENH)KCHEPHBIX 3HAHUH,
METOJIOB MAaTeMaTUICCKOTO
aHaJIM3a ¥ MOJICIIUPOBAHUS
OIIK-1.3 Bnageet HaBbIKaMu
TEOPETUYECKOTO U IKCIIEPH-
MEHTAJIBHOTO UCCIICJIOBAHHUS
00BbeKTOB MpodhecCHOHATBHOM
JEeSATSIILHOCTH

3HaTh OCHOBHBIE €CTECTBE-
HO-HAYYHBIE COCTABIISFOIINE
3as1a4 mpodeccuoHaATbHON
NESITETTHHOCTH, a TAK)KE Ma-
TeMaTU4ecKue u husmde-
CKHE TEOPEMBI, 3aKOHBI, aJl-
TOPUTMBI PEIICHUS 3a71a4
YMeTh UCTIOIB30BaTh METO-
JIbI PEIIICHUS 33]1a4, MaTe-
MaTH4YeCKHe, PU3NICCKHE
3aKOHBI JIJISl PEIICHMS 3a/1a4
MPUKIIQJHOTO XapaKkTepa
Brnajers HaBBIKAMU UCTIONb-
30BaHMsI OCHOBHBIX MaTeMa-
TUYECKUX, (PU3NYECKHX 3a-
KOHOB, TEOPEM, aJITOPUTMOB
pelIeHus B 33/1a4ax po-
(beccroHaTbHOMN JIeATEbHO-
CTH

Tabnuua 2 — [Naciopt ¢oHa OIIEHOYHBIX CPENICTB

Kounrposmpyemsie ®opmupyemass | HammenoBanue
pa3aeJbl (TeMbl) KOMIIETE€HII S OLIEHOYHOI'0 IToxka3aTen oneHKHn
JUCIMILINHBI cpeacTsa
Onementhl U MHOXecTBa. | OIIK-1 PI'P 3HAaeT OCHOBHBIC ITOHSTHUS

OCHOBHBIE TOXIECTBA ajl-
rebpsl MHOXKecTB. [Ipsimoe
MIPOU3BEICHUE MHOXKECTB.
CaolicTBa OMHApHBIX OT-
HOUIEHHUM.

HaxoxeHue »1eMeHTOB
MHOXECTB IO XapaKTepu-
CTUYECKUM IpeuKaTaMm.
Ornepanuu  HaJ YHUCIOBBI-
MU M HEUYUCJIOBBIMU MHO-
KECTBAMHU

Vrpoiienre BbIpaXeHUH,
COJIepXaIIuX  ONeparuu
HaJl MHO>KECTBaMH
Jloka3aTenbCcTBO paBeHCTB,
coepXalux  Omeparuu
HaJ] MHOJKECTBaAaMH
Jloka3zaTenbCcTBO TOXKAECTB

TCOPHUU MHOXKCCTB U YMCECT
UX MPUMCHATH IJId PCIICHUA
3aaad.
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OTHOLIEHUST Ha YHMCIIOBBIX
U HEYHUCIOBBIX MHOXe-
CTBax

CpoiicTBa OMHApHBIX OT-
HOILICHUH

2 MeToauyeckne MaTepHuaJIbl, ONpPeiessiolue NPouea1ypbl OlleHNBAHUS 3HAHMIA,
YMeHUil, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH, XapaKTepu3yolue npouecc popmupo-
BaHMs KOMIIeTeHIUil

Metoanyeckre MaTepualbl, ONpeACISIONIMe MPOIeayphl OIICHUBAHUS 3HAHUM, YMCHUH,
HABBIKOB U (WJIH) OIBITA JCATEIHHOCTH, IPEICTABICHBI B BUJC TEXHOJIOTHUECKON KapThl TUCIIH-
TIMHBI (Tabimma 3).

Tabmuna 3 — TexHonmormyeckas Kapra

HaumeHnoBa-
Cpokn
HHE IIxkana oue- Kpurepun

BbINOJIHE-

OLICHOYHOI'0 st HUBaHUSA OLlCHUBAHMS
cpeacTBa
2 ceMecTp
Ilpomesrcymounaa ammecmayus ¢ ghopme IK3amen

PI'P B komniie 50 GamtoB 50 6asioB - CTYyJEHT MPaBUIHHO BbI-

ceMecTpa nojaHua 3aganue. [lokazan oTnuyHbie

BJIQJICHUS HaBbIKAaMH IPUMEHEHUS
NOJYYEHHBIX 3HAHUH U yMEHHH npu
peleHny MpoecCUOHANBHBIX 3a/1a4
B paMKax YCBOEHHOI'O y4eOHOro ma-
tepuana. OTBETUI Ha BCE JIONOJIHU-
TEJIbHBIE BOIPOCHI Ha 3aILUTE.

30 Ga/ioB - CTYJEHT BBITIOJIHHII 3a-
JaHUEe C HEeOOJbIIMMU HETOYHOCTS-
mu. [lokasanm Xxopouime BlIaaeHUs
HaBbIKaMU IIPUMEHEHHUS NTOITY4EHHBIX
3HAHUM M YMEHHU IIpU PELICHUH
MpoeCCHOHANIBHBIX 33/1a4 B paMKax
YCBOEHHOTI'O y4eOHOro MaTepuana.
OtBeTni1 Ha OOJBIIMHCTBO JAOMOIHH-
TEJIbHBIX BOIIPOCOB Ha 3aILIUTE.

15 6annoB - CTYAEHT BBINOJHUI 3a-
JJaHUE C CYIIECTBEHHBIMM HETOYHO-
ctamu. [lokasanm ynoBIIETBOPHUTENb-
HO€ BJIaJICHME HaBBIKAMH MpUMEHe-
HUS TNOJYYEHHBIX 3HAHUM M YMEHUH
OpU peleHUH NpodeCcCHOHATBHBIX
3aJ]a4 B paMKax yCBOGHHOT'O y4eOHO-
ro Mmarepuana. Ilpu orBerax Ha no-
MOJIHUTENIbHBIE BOIPOCHI Ha 3alUTe
ObUIO JOMYIIEHO MHOTO HETOYHO-
CTen.

0 OamyoB - MpW BBHINOJIHEHUH 3aja-
HUS CTYIEHT MPOJEMOHCTPUPOBAI
HEZOCTAaTOYHBI YPOBEHb BIIAJICHUS
HaBbIKAMU IPUMEHEHHUS MOTYYEHHBIX
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HaumenoBa-
Cpoxku
HHE IIxkana oue- Kpurepun
BBINOJIHE-
OIIeHOYHOI0 st HUBaHUSA OlleHUBAHUS
cpeicTBa

3HAaHUW W YMEHUW TMpU PELICHUU
poecCHOHANIBHBIX 33/1a4 B PaMKax
YCBOGHHOTO y4eOHOro Marepuana.
[Ipn oTBeTax Ha JIOMOJHUTEIBHBIC
BOIPOCHI Ha 3alIUTe ObLIO JOMYIIEHO
MHOECTBO HETOYHOCTEM.

Texymmit KOH- - _50  Gamnos -

TPOJIb!

| Ox3amen

DK3aMeH: - _50 oGamno | 50 GamnoB — naH MOJHBIA OTBET,
MIPUBE/ICHBI IPUMEPHI.
40 6amI0B — maH MOJIHBIA OTBET, HO-
MyIIEHbl HETOYHOCTH.
30 Oa)yutOB — OaH HEIOJHBIA OTBET,
JIOTTYIIIEHBI OIITHOKH.
20 6a1oB — OTBET Ha BOIPOC Omiera

OTCYTCTBYET WJIH HEBEPEH.

HUTOTIO: - _55  oGamnos -

Kputepuu ounenku pe3yibTaToB 00y4eHHs 110 AUCHUILINHE:

0 — 64 % OT MakCUMalIbHO BO3MOYKHOW CyMMBbI 0aJIOB — «HEYIOBJIETBOPUTEIHHO» (HEIO-

CTaTOYHBIN YPOBEHB IS IPOMEKYTOYHOHN aTTECTAIUU 110 AUCIUILINHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXKHOH CyMMBI 0aJIJIOB — «YAOBJIETBOPUTEIBHOY (TIOPOTO-

BbIil (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % oT MakCUMaJbHO BO3MOXHOU CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUI YPOBEHbD);

85 — 100 % oT MakcMMaNbHO BO3MOXKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBHICOKHUA (MaKCH-

MaJIbHbIN) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 3aJaHNsl UJIH HHbIE MATEPUAJIbI, HEOOXO0IUMbIE /LIS
OlleHKH 3HAHMIi, yMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XapaKTe-
pu3yolHe npouecc GopMUPOBAHUSI KOMIIETEHINI B X0/ 0CBOEHHs 00pa30-
BaTeJbHOI MPOrpaMMbI

3.1 3apanus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

PI'P
3ananue 1
ITepedncIuTh 2IEMEHTH MHOKECTBA {Xx | x — Lesoe u x2 < 100}.
[TepeuncauTh 3JeMEHTHI MHOXKECTBA {X | X — rylacHast 6ykBa}.
[Tepeuncnuth >1€MEHTH MHOKECTBA
{x | x — mosI0XHUTENbHOE YEeTHOE 1IeJI0e YUCI0, MeHblee 21},
Omucats MHOXeECTBO {3, 6,9,12,15,18,21, 24} ¢ HOMOIIBIO XapaKTEPUCTHYECKOTO pe-

JUKaTa.

Karta.

Karta.

Omricats MHOKECTBO {a, b, c,d, e, f, g, h,i,j} c IOMOLIBIO XapaKTEPUCTHYECKOTO MPEIH-
Ommcars mHOXKecTBO {1,4,9,16,25,36, ...} ¢ TOMOLIBI0 XapaKTEPUCTHYECKOTO IPEIH-

IepeuncauTh MOAMHOMXKECTBA MHOXKECTBA {a}.
IepeuynciuTh TOAMHOKECTBA MHOKECTBA {a, b}.
[MepeuncauThb MOAMHOMXKECTBA MHOXKECTBa {a, b, c}.
[MepeunciuTh IOJAMHOKECTBA MHOKECTBA {a, b, ¢, d}.
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[epeuncanTh MOIMHOXKECTBA MHOXKECTBA @.

Hcnonb3ys pe3yabTaThl MATH NPEABIAYINNAX 3aJaHUMN, ONPEACTUTh YUCIIO TTOJAMHOXKECTB
JUTSE MHOXKECTBA U3 N DJIEMEHTOB.

Y CTaHOBHTHh HCTHHHOCTD HMJIM JIOKHOCTh YTBEPXKICHUI: a) @ € @; 0) @ € @; B) @ € @; 1)
@ € A, rne A — mpou3BOJIILHOE MHOXKECTBO; 1) @ € A, e A — IPOM3BOJILHOE MHOXKECTBO.

VCTraHOBUTh MCTHMHHOCTH WJIM JIOXKHOCTH yTBepakaeHuii: a) {2} € {1,2,3,4,5}; 6)

{2 ={1,2,3,4,5}:8) 0 = {0}; 1 {1,2,3} € {1,2,3,{1,2,3}}; ) {1,2,3} = {1,2,3,{1,2,3}}.

OmnpenenuTh KOJHUECTBO AIEMEHTOB B Ka)K/IOM MHOXKECTBE: a) {(Z), {(Z)}}; 0) {{(Z), {(Z)}}}; B)

{1,2,3,{1,2,3}}; 1) {0,{0}, a, b, {a, b}, {a, b, {a, bY}}; 1) {9, {0}, {0, (8}}}.

3a1aTh pa3IMYHBIMU CIIOCOOAMU MHOXKECTBO N BCeX HaTypalbHBIX yucen 1, 2, 3, ....
3aiarh pa3IMyHBIMU ciocobamMu MHOkecTBO M Bcex 4eTHBIX yuceln 2, 4, 6, ..., He mpe-
BeImarormux 100.

3aganue 2

ITycts U = {a, b, c}. Oupenenuts Oyinean P(U) u HaliTH €10 MOIIHOCTb.

Kakue u3 ornpeieneHrii MHOXXECTB SIBIISTFOTCS KOPPEKTHBIMHU:

a)A=1{1,2,3};6)B=1{5,6,6,7};8)C ={x|x € A}; 1) D = {A, C}.

[Mpunaanexut im uncio 1 maoxkecTBy D?

Yka3aTb MHOKECTBO JICWCTBUTEIBHBIX YUCEI, COOTBETCTBYIOIIEE 3AITUCH:

a) A={x|3x—2>0} 6) B={x|x?+x+1>0}; B) X={x|-3<x<9,x-—
nenoe}; r) M = {x|5 < x < 6,x — HatypainbHoe}; 1) C ={x|x?—-5x+6=0}; e) Y =
{x|x? —3x — 4 < 0}.

Jlano MHO)kecTBO M;:

a) M; = {n? + 1|n — natypansHoe}; 6) M, = {n® — 2|n — narypanbHoe}; B) M; =

1 1 1
{; |In — HaTypaJIbHOG}; r) M, = {ﬁ |n — HaTypaanoe}; n) Ms = {E |n — HaTypaanoe};

e)M6={ L

2+n?
[IpuBectr 1o Tpu npuMepa 3JIEMEHTOB MHOXeCTBa M;.

Jansl MuoxkectBa A = {1,2,3,4,5}u B = {1, 3,5,7,9}. Haiitu A N B.

JlaHbI MHOY€ECTBA C = {x|x umeert pocrT Briire 180 cm} u
D = {x|x mo6uT urpatp B waxmathi}. Haiitu C N D.

Janel MHoxkectBa A = {1,2,6,7}u B ={2,3,5,6}. Haiitu A U B.

Jansr MmaokectBa A = {x|x — mouTukK} u B = {x|Xx — BbINYCKHUK KoJ1eKka}. Haiitn
AUB.

Jansl muoxxectBa A = {1,2,4,6,7} u B = {2,3,4,5,6}. Haiitru A\B u A + B.

Jaubr mMHOKecTBa A = {x|x urpaet B TeHHuc} u B = {x|x urpaet B rosnbd}. Haiitu
A\BuA+B.

Hanel MmaokecTBa U — MHOXKECTBO IENBIX MOJOKHUTENBHBIX uncen u A = {2,4,6,8,...} —
MHOKECTBO BCEX UETHBIX MOJIOKHTENBHBIX uncen. Haiitu A.

Jlano MuO)ecTBO A = {x|x — J06UTe b Hay4HOM panTacTuku}. Haiitu A.

HManer muoxectBa A ={1,2,3,4,5,6,7}, B=1{4,5,6,7,8,9,10}, C ={2,4,6,8,10},
U={1,23,4,506,7,8,9,10}. Haiitu muoxectsa: a) AUC; 6) ANB; B) An(BUC); 1)
(ANB)UC;n)ANB;e)ANB;x) A+ B;3)A\B.

|n — HaTypaJIbHoe}.

3aganmne 3

Janel mMHOXectBa A ={1,2,3,4,5,6,7}, B =1{4,5,6,7,8,9,10}, C ={2,4,6,8,10},
U=1{1,2,34,5,6,7,8,9,10}. Haiitnu mHOXecTBa: a) A\C; 6) (A\B) U (B\A); B) An (BN C);
r) (AU C\B; 1) (A\®) U (A\A); ¢) B + C; ) C\A.

[Tycts yHUBEpCaibHOE MHOKECTBO U — 5TO MHOKECTBO BCEX COTPYAHMKOB QUPMBI; A —
MHOK€ECTBO BCEX COTPYAHUKOB (PMPMBI cTapiie 35 jieT; B — MHOXKECTBO COTPYIHUKOB CO CTaKEM
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6onee 10 net; C — MHOMkeCTBO MeHekepoB Gupmbl. Haittu: a) B; 6) ANB N C;B) AU (BN C);
r) B\C; n) C\B.

s muoxkecTB A, B, C u3 3a1anus 2 onpeaenuTh coAepKATeIbHBIA CMBICT CIIETYIONINX
mHOoxkecTB: a) A N (B\C); 6) (AN B)\C;B)A\B;1)B\A; 1) (ANB)UC;e)An (BUC).

Hanbl 1Ba MHOXecTBa A u B, puueM A N B = @. OnpenenuTs, 4TO MPEACTABISIOT CO-
60i1 mHOKecTBa A\B u B\ A.

Jlaub! n18a MuoxectBa C u D Takue, uto C N D = @. UTo MOKHO CKa3aTh O MHOKECTBAX
cnD,CuD?

JlaHo npon3sBonbpHOE MEHOKecTBO X. HaifTi MHOMecTBa: a) X N X; 6) X U X; B) X\ X.

Kakue m3 cootHomeHuit crnpaBeinBel: a) AUP = A; 6) AUD=0;B) AND=0; r)
ANG=A;1)AUA = A;e) A\A = 0?

Jlano MHOXkecTBO A = {a, b,c,{a,b},{a},{a,b,c,d},{a,b, c}}. 1. Kakue w3 »1€MEHTOB
9TOr0 MHOXKECTBA SBIAIOTCA MHOXecTBamu? 2. Kakue m3 3amnuceii BepHsl: a) a € A; 0) {a} € A4;
B)ac A;r){a} c A; n){a,b,c,d} c A;e){a,b,c,d} € A?

[Tycth

A ={x|1<x <12 ux — 4eTHoe 1ieJi0e YUCJIO};

B ={x|1 < x <12 u x — 1njeJioe 4ucJo, KpaTHoe 3}.

V6eautbes, uto AN B = A U B.

3.2 3agaHus AJ151 IPOMEKYTOYHOM aTTeCTallul
OK3aMeH
KoHTpo/1bHBbIE BONIPOCHI K IK3aMEHY

. DIIEMEHTBI U MHOXECTBA.
. Onepauuu Haj MHOXecTBaMHu. Jluarpammsl Diinepa-BenHa.
. OCHOBHBIE TOX/IECTBA AJIreOPbI MHOXKECTB.
. [Ipsimoe npousBeneHre MHOXKecTB. OTHOIIEHUS U (PYHKIHH.
. CpoiicTBa OnMHapHBIX oTHOMEHNN. CriennaibHble OMHAPHBIC OTHOIICHUSI.
. Onepanuu Haj OMHAPHBIMU OTHOILIEHHUSIMH.
. Anrebpanyeckue ornepammm.
. Boicka3biBaHus. Jlornueckue cBA3KU.
. DOpMyIIBI JIOTUKH BBICKA3bIBAHUU.
10. PaBHOCHIBHOCTH (DOPMYJI JIOTUKH BbICKa3bIBAaHUIA.
11. Hopmanbhbie popmbl. CoBepilieHHbIE HOpMaJIbHbIE (POPMBI.
12. Anroputmsl npusenenus k CJJH® u CKH®.
13. Tlpencrapnenue OyineBoi GyHKITUU (GOPMYIION JTJOTUKH BBHICKA3BIBAHUH.
14. MunuMu3anus HOpMaJIbHbBIX (HOpM.
15. Anroputm Kyaiina noctpoenus cokpaienHon JTH®.
16. Iloctpoenue cokpariennoi JITH® B kinacce TU3bIOHKTUBHBIX HOPMAJIBHBIX (OPM.

OO NO O WNEF

TunoBbie JK3aMeHAMOHHBIE 3a1a4Y1
1. Haner muHOoxectBa A ={1,2,3,4,5,6,7}, B=1{4,5,6,7,8,9,10}, C ={2,4,6,8,10},
U=1{1,23,4,5,6,7,8,9,10}. Haiitu maoxectna: a) A\C; 6) (A\B) U (B\A); B) An (BN C);
r) (AU O)\B; 1) (A\@) U (A\A); e) B + C; %) C\A.
2. [Tycts yHUBepcanbHOE MHOXKECTBO U — 3TO MHOKECTBO BCEX COTPYAHHKOB HUPMBI; A —
MHOKECTBO BCEX COTPYAHUKOB (PHPMBI cTapiie 35 yiet; B — MHOKECTBO COTPYHUKOB CO CTaKEM
6onee 10 ner; C — MHOMkeCTBO MeHekepoB Gpupmbl. Haittu: a) B;6) ANB N C;B) AU (BN C);
r) B\C; n) C\B.
3. Jast muoxectB A, B, C u3 3aianus 2 onpeie/iuTh COACPKATEIbHbIA CMBICI CIIEITYIOIINX
mHoxkecTB: a) A N (B\C); 6) (AN B)\C;8) A\B;r) B\A; 1) (ANB)UC;e)An (BUC).
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Jluct perucrpaunu usMenenuii k PII/{

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KJICHUS U3MEHEHUS

KommuectBo
CTpaHHUIL
HN3MCHCHUA
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