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1 BBenenue

Pabouas mporpamma aucuuIiInHbl «/{ucKkpeTHass MaTeMaTuKa» COCTaBJI€Ha B COOTBETCTBHM C
TpeOoBaHUSIMU (elepalIbHOTO TOCYAAPCTBEHHOr0 00pa30BaTEeIbHOTO CTaHIapTa, YTBEPKICHHO-
ro npuka3zoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoii @enepannu Ne926 19.09.2017,
U OCHOBHOU IpodeccHoHaIbHONU 00pa3oBaTeabHOM MporpaMMel moaArotoBku «lIpoextupoBanue
U peanu3anvs WHPOPMAMOHHBIX CUCTEM W TeXHOJOTHi» mo HampasieHnuto 09.03.02 "HUudop-
MAaIMOHHBIE CUCTEMBI U TexHojoruu". [IpakTrueckas moAroToOBKa peaau3yeTcss Ha OCHOBE IMPO-
(eccrnoHaIbHBIX CTAaHIAPTOB:

[Ipodcrangapr «Crenuanuct no uHbopMmarmoHHsIM cuctemMam» 06.015. O600mEHHBIE
TPYZAOBBIC (PYHKIIHU:

3.2 BemonHeHune padboT 1o coznanuio (Moaudukanuu) u conpoBoxaenuto MC, aBToma-
TU3UPYIOIINX 33/1a4l OPTraHU3AlMOHHOTO YIPABICHUS U OU3HEC-TIPOIECCH, YPOBEHb KBaTU(U-
Kaluu 5.

3.3 BeimonHeHue padoT U ynpasieHue paboTamu 1Mo Co3IaHui0 (Moau(UKaImm) U COMpo-
BoxkJieHuto VMC, aBTOMaTH3UpYIOMIMX 33Ja4d OPraHU3alMOHHOIO YIpPAaBJIEHUS U OU3HEC-TIPO-
IIECChI, YPOBEHb KBaJTH(pHUKAINH 6 .

33.,[[21‘11/[ JUCHUITIINHBI CDOpMHpOBaHI/Ie Y CTYACHTOB 0a30BBIX 3HAHUH [0 OCHOBHBLIM pasaciiam

3a1ad4.

OcHoBHBIE pa3aensl /| DneMeHTHl W MHOKecTBa. OCHOBHBIE TOXKAECTBA alreOpbl MHOXKECTB.
TEMbI AUCHUIUINHBI [TpsmMoe mpou3BeieHre MHOXKECTB.
CaoiicTBa OMHAPHBIX OTHOIICHUIA.

TaM.
Onepauny HaJ YUCIOBBIMYA U HEYHCIOBBIMU MHOXKECTBAMU
VipolieHne BeIpaXeHUH, COAEPKANX ONEPALMK HAJl MHOKECTBAMU
Jloka3aTenbCcTBO paBEHCTB, COEPKALINX ONEpalluy Ha/l MHOKECTBAMU
JlokazaTenbCTBO TOXKJIECTB

OTHOLIEHNS HAa YUCIIOBBIX U HEUNCIIOBBIX MHOXKECTBAX

CBolicTBa OMHAPHBIX OTHOILLIEHUI

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHS N0 JAMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKCHHUS KOMIICTCHIH I

[Iponiecc m3yuenus AUCHUIUIMHBI «JlUCKpeTHas MaTeMaTHKa» HampaBJieH HAa (OPMUPO-
BaHUe cienyrmux kommnereHuud B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOMN 00pa3zoBaTeNnbHOM
nporpaMmmoii (tabnuua 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I U MHAUKATOPBI UX JOCTUKCHUA

Konx n HanmeHoBaHnE KoMITe- WNHaukaTopel TOCTHKEHUS [Inanupyemslie pe3ysIbTaThl
TEHLIUH 00y4YeHHs 1O JUCLUIUINHE

Ob6menpodeccnoHanbHbIe

OIIK-1 CniocobeH npuMeHsITh OIIK-1.1 3Haet OCHOBBI Ma- 3HaTh OCHOBHBIE €CTECTBE-
€CTeCTBEHHOHAYUYHBIE U 00- TEMAaTUKH, ECTECTBEHHOHAYY- | HO-HAy4YHbIE€ COCTaBJISIIOLINE
HIEMH)KCHEPHBIC 3HAHUS, METO- | HBIX JIUCIIUIUINH, BBIYUCIIU- 3ama4 npodeccruoHambHOM

JUCKPETHOM MAaT€MaTHKH W YMEHUHN II0 PELICHHUIO COOTBETCTBYIOIIMX

HaxoxaeHue 371eMEeHTOB MHOKECTB IO XAPAKTCPUCTHICCKHUM IIPCAUKA-




b MATEMATHYECKOT'0 aHaJIM3a 1
MOJIETTUPOBAHHUS, TEOPETUUECKO-
r0 ¥ 3KCIEPUMEHTAIBHOIO UC-
cienoBaHus B IpodeccroHab-
HOM JeSITEIHLHOCTH

TEBHON TEXHUKH U TIPOTpaM-
MHPOBAHUS

OIIK-1.2 Ymeer pewiath
CTaHJapTHbIE MpodeccHo-
HaJbHBIC 33]]a41 C TIPUMEHE-
HUEM €CTECTBEHHOHAYYHBIX U
00IIenH)KEHEPHBIX 3HAHUH,
METOJIOB MaTeMaTUYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS
OIIK-1.3 Bnaneet HaBBIKAMU
TEOPETUYECKOTO U IKCIIEPH-
MEHTAJILHOTO UCCIICIOBAHUS
00BEKTOB PO ECCHOHATHFHON
JeSITeIbHOCTH

JIESITEIIbHOCTH, 8 TAaKXKE Ma-
TeMaTUYecKue u pusznue-
CKHE TEOPEMBI, 3aKOHBI, aJI-
TOPUTMBI PELICHUS 3a7a4
YMeTh ucnosib30BaTh METO-
JIbl pellieHus 3a1a4, MaTe-
MaTH4yecKue, PU3nIecKue
3aKOHBI JIJIS1 peUIeHHs 3a/1a4
MIPHUKJIATHOTO XapaKTepa
Bnaznets HaBbIKaMu UCTIOJb-
30BaHUsI OCHOBHBIX MaTeMa-
TUYECKUX, (PU3NUECKUX 3a-
KOHOB, TEOPEM, AJITOPUTMOB
pelleHus B 3a1a4ax mpo-
(heccuoHaIbHOM NesATeNbHO-
CTH

3 MecTo AUCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuumnnuna «JluckpeTHas MmaTeMaTukay uzydaercs Ha 1 Kypce, 2 ceMecTpe.
JucuumuimHa BXOIUT B cocTaB Omoka 1 «/lucturuimHbel (MOIyNIN)» U OTHOCUTCS K 0a30-

BOI 4aCTH.

Jlnist OCBOEHUS AUCUUIUIMHBI HEOOXOMMBI 3HAHUSI, YMEHHSI, HABBIKU W / WJIU OTIBIT TPaK-
TUYECKOH JesaTenbHOCTH, C(HOPMUPOBAHHbBIE B MPOLIECCE N3YUEHUS JUCLUIUIMH / MpakTUK: «Jlu-
HeliHas anreOpa U aHaIMTHYECKas FeoMeTpus», «MaTeMaTHUeCKUi aHaINu3.

3HaHUs, YMEHUS U HaBbIKHM, COPMHUPOBAHHBIE IPU U3YUYECHUU AUCLUUILINHBI «JlMCcKpeTHas

MaTeMaTHKay, OyayT BOCTPeOOBAHBI MIPH U3YUYSHUH TOCIEAYIOUINX AUCHUILTNH: «Teopust Bepo-
ATHOCTEH M MaremaThdeckas CTaTUCTHKa», «Teopus (yHKIUU KOMIIJIEKCHOTO IEPEMEHHOIO»,
«Dunocodpusn», «Iuddepenmansasie ypaBHeHUD», «MaremaTndeckast JIOTUKAa U TEOPUST ajro-
pUTMOB», «DYHKIMOHAIBHBIA aHaINU3», «HUucineHHble MeTonbl», «Kilaccuyeckas MeXaHHKay,
«IIpuknannas mexanuka», « TeH30pHbIi aHann3y, «Teopus MaTpuiy.

JucuuruinHa «J{uckpeTrHas MareMaThKa» B paMKaxX BOCHHUTATENbHOM paboThl Hampasie-
Ha Ha GOpMUPOBAHUE Yy O0YYAIOUIUXCS aKTUBHON I'Pa)1aHCKON MO3UIIMH, YBaXKEHUS K ITpaBaM U
cBOOOJIaM UeJIOBEKa, 3HAHMS MPABOBBIX OCHOB U 3aKOHOB, BOCIIUTaHHE YYBCTBA OTBETCTBEHHO-
CTH WJIHA YMEHHS apTyMEHTHPOBaTh, CAMOCTOATEIbHO MBICIUTD, Pa3BUBAET TBOPUYECTBO, Mpodec-
CHOHAJIbHBIE YMEHUS WIM TBOPYECKU PA3BUTOM JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUMU, OT-
BETCTBEHHOCTH 32 BBINOJHEHHE YUeOHO-ITPOU3BOJICTBEHHBIX 3aJaHUN U T.1I.

JucuumuimHa «J{uckpeTHas MaTeMaTHKay YaCTHUHO peaan3yercs B GopMe NMpaKkTHUECKON
noArotoBku. [IpakTuyeckas moAroToBKa OpraHU3yeTcs MyTeM MPOBEIEHUS / BBIIIOJIHEHUS MpaK-
TUYECKUX 3aHATUMN.

4 O0beM AUCHHMILVIMHBI (MOLYJIs1) B 32a4€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKHX YacoB, BblJIeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4yalommxcsi ¢ npenojaaBa-
TeseM (10 BHAaM y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJIbHYIO padoTy 00y4aromuxcst

O6m1ast Tpy10eMKOCTh (00HhEM) TUCIUIUIMHBI COCTaBIISET 4 3.¢., 144 aka. yac.
Pacnipenenenne o6beMa JUCHUILTAHBI (MOJIYJIsI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B TabimIe 2.

Tabmuua 2 — O6beM IUCHUILTUHBI (MOTYJIS) IO BUJIAM YUEOHBIX 3aHSATHIH



O0bEM AUCLUILIMHBI

Bcero akanemu-
YEeCKHUX YacoB

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI

144

KonrakTHas ayiuropHasi pa6oTa o0y4aommxcs ¢ npemnojaaBaresiem (1o
BH/IaM Y4eOHbIX 3aHATHI), BCEro

12

B Tom uncie:

3aHATHA JEeKIHOHHOr0 TUNAa (JIGKIWU W WHBbIC y4eOHbIC 3aHATHUS, TPEIy-
CMaTpPUBAIOIIME PEUMYIIECTBEHHYIO Iepeaady y4eOHOi nHpopMauu e-
JarOTU4eCKUMHU paOOTHUKAMM)

3aHATHS CEMHHAPCKOI0 THUNA (CEMUHAPHI, MPAKTUUYECCKUE 3aHATHUS, MPAK-
TUKYMBI, TabopaTopHble paboThl, KOJUIOKBUYMbI U HWHbIE aHAJIOTUYHbBIC 3a-
HSATHS)

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHas padoTa, BKIIO-
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYAIbHYIO paboTy o0yuaro-
HIMXCS C MpernojaBaTesisMU (B TOM YHCIE€ WHIUBUAYalIbHbIE KOHCYJbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTEIHLHON
cpele By3a

123+1

HpOMexcyTquaﬂ aTTcCTaluid o6yqa101unxcx — DK3aMeH

5 Coaep:xkaHue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB H BUIOB y4eOHOii

padoThbI

Tabnuua 3 — CTpykTypa H coJiepKaHue AUCHUILIMHBI (MOYJIs)

Bunel yue6HOI paboThl, BKIIIOYAsi CAMOCTOSI-
TEJIbHYIO0 paboTy 00y4aroLINXCs U TPYL0EM-
KOCTb (B yacax)

Konrakthas pabota

HaumeHnoBaHnue pa3ienioB, TEM U COJIEpKAHUE MIPENoIaBaTelis ¢ 00y4JaromUMHUCS
Marepuaa Jlekuun | Cemunap- | JlaGopa-
CKHe TOpPHBIE CPC
(mpakTu- | 3aHATHS
YECKHUE
3QHSITHSI)
Tema
DneMeHThl 1 MHOXecTBa. [logmHoxecTBa. Crio-
coObl 3aaHusl MHOXKeCTB. bynean. Jluarpammsl 1 1
Ditnepa-Benna 20
OcCHOBHBIE TOXJECTBA aiareOpbl MHOMKECTB.
[Ipsamoe mpousBeneHre MHOKECTB. OTHOIIEHUS
u GyHkimn. Uabeknns, OUeKIusi, CIOphEKIUs
Tema 0,5 0,5
CpoiicTBa OWHaApHBIX OTHOIIeHWH. Crernuanb- 10
Hble OWHApHBIC OTHONICHHs. AnreOpanveckKue
ONEepalvK U UX CBOMCTBA
Tema 0,5 0,5 10




HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHSA
YecKue
3aQHSITHSL)
OnemeHThl U1 MHOXecTBa. [lonmHoxkecTBa. Crio-
coOBbl 3aJJTaHUsI MHOXKECTB. XapaKTEPUCTUUECKUI
peuKat
Tema 0,5 10
HaxoxneHue >1eMEHTOB MHOKECTB IO Xapak- 0.5*
TEPUCTUYECKUM TMpeaukataM. Onepanuu Haja ’
YHCIIOBBIMU U HEUHCIIOBBIMU MHOXECTBAMU
Tema 0,5 0,5 10
Onepauuy HajJ YHUCIOBBIMH W HEYHUCIOBBIMU
MHOECTBAMU
Tema 0,5 0,5 10
VYhpouieHre BBIPAKEHUH, COAEpKAIIUX OIepa-
I[UU HAJl MHOXKECTBAMU
Tema 0,5 0,5* 10
Jloka3zaTenbCTBO PaBEHCTB, COACpPIKALIUX OIle-
palyy HaJl MHOXKECTBAMHU
Tema 0,5 0,5 10
Jloka3aTenbCcTBO TOKAECCTB
Tema 0,5 0,5* 10
IIpsiMoe npoun3BeeHuE MHOXKECTB
Tema 0,5 0,5 10
OTHOLIEHUS! HA YHMCIOBBIX U HEYUCIOBBIX MHO-
JKECTBAX
Tema 0,5*
o . 0,5 13
CBoiicTBa OMHAPHBIX OTHOIICHHI
KT 1
MTOTo 6 6 123

IO JUCIHUIIIIMHE

*peaJ'II/ByCTCfI B BUC HpaKTquCKOﬁ INOATOTOBKHU

6 BueaynuTopHasi caMoCTOsITeIbHASI PA00Ta 00y4aIOIIMXCHA MO IMCUHUILIUHE (MOAY-

J110)

[Ipu naHUpOBaHUH CAMOCTOSITEIBLHON PabOThI CTYACHTY PEKOMEHYETCSI PYKOBOICTBO-

BaTbhCA CICAYIOIHUM PACIIPCACICHUEM YaCOB Ha CaMOCTOATCIIbHYIO pa60Ty (Ta6J'II/II_Ia 4)

Tabmmia 4 — Pexomeniyemoe pacipeiesieHue 9acoB Ha CaMOCTOSITEIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI

KoaudecTBo 4acoB

M3ydeHne TeopeTHIeCKUX pa3iesIoB THCIUIUINHEI 40
[TonroroBka K 3aHATHSIM CEMHUHAPCKOrO TUMIA 40
[TonroroBka u oopmieHue PI'P 42
KT 1




| 123

7 OueHoYHBbIE CPEACTBA /sl MPOBEIEHUS TEKYIIero KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTAMU O0YUAOIIMXCS 10 AUCHUIIMHE (MOAYJII0)

@OHJT OLEHOYHBIX CPEACTB ISl MPOBEIEHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
IIPOMEKYTOUYHOH aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMITJIEKT KOHTPOJBHBIX 33JlaHUM UM MHBIX MaTEPHAIOB, HEOOXOIUMBIX IS
OILICHMBAHHUA PE3yJIbTATOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pa3paboTyrKe B OYMa)KHOM M 2JICKTPOHHOM BH/JIC.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecTiedeHne TUCIUIIIMHBI
(MmomyJis)

8.1 OcHoBHas quTEpaTypa

1. Hexkpacoa, M. I'. [luckperHas Maremartuka [DneKTpoHHBIA pecypc]| : yueOnuk / M. TI.
HexpacoBa. — Komcomonbsck-Ha-Amype, 2010. — 165 «c¢. Pexum nocryma:
http://www.initkms.ru/library/readbook/1101269/1, cBoGomubIit. — 3ari. ¢ 9kpaHa.

2. XycawHoB, A. A. JluckpeTHast MaTeMaTuKa [ DNEKTPOHHBIN pecypc] : yueOnuk / A. A. Xyca-
nHoB, H. H. MuxaiinoBa. — Komcomonsck-Ha-Amype, 2013. — 89 c. Pexxum pocryna:
http://www.initkms.ru/library/readbook/1101549/1, cBo6oaHbIii. — 3ari. ¢ 9KpaHa.

3. Penpkun, H. I1. IuckpetHas matematuka [DnekTpoHHBIH pecype] : yueOnuk / H. I1. Pennb-
kuH. — M. : OU3MATIIUT, 2009. — 264 c. // ZNANIUM.COM : s1eKTpOHHO-
Ooubnmuoreuynast cucrema. — Pexxum poctyma: http://znanium.com/catalog/product/208908,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

8.2 JlomoJHUTe/IbHAS JINTEpPATypa

1. Kannenan, C. A. JluckpeTHas MaTemMaTuka [ DIeKTpOHHBIH pecypc] : yuebd. mocodue / C. A.
Kannenan. — M. : UHOPA-M, 2006. — 224 c. // ZNANIUM.COM : 31eKTpOHHO-
6ubnuoreuynas cucrema. — Pexum noctyma: http://znanium.com/catalog/product/119456,
OTrpaHMYEHHBIN. — 3arj. ¢ FKpaHa.

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

3. Penun, C. B. [luckperHas maremaruka [DnexktpoHHslil 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 MeToauuecKkue YKazaHusd 1Jist CTYACHTOB 110 OCBOCHUIO JUCHUIIJIMHBI

Jljis MOBBILIEHUS] KaueCTBa BbKMBAEMOCTH 3HAHUW 3aJ]auld KOHTPOJIBHOM pabOThl JOJIK-
HBI MTOJIOMPATHCA C YU€TOM HEO0OXOAMMOCTH MPUMEHEHHS 3HAHUN B MOCIETYIOUMX TUCIMILIHU-
Hax.

IIpoBeneHne KOHTPOIISI TEKYILIEN yCIIEBAEMOCTH, C OJTHOM CTOPOHBI, IIO3BOJIAET MOIY4aTh
aJIeKBaTHYI0 MH(OPMALIHIO O CTENEHH YCBOEHUS yueOHOro MaTepuaia, C Jpyroil CTOpOHbI, CTH-
MYJIHPYET PUTMHUYHOCTh YU€OHOM eATEIbHOCTH.

KonTponbHas paboTa crnocoOCTBYeT JydlleMy OCBOEHHUIO MPAKTHMUECKHUX HAaBBIKOB IO
JAHHOMY TpeAMeTy, 0000IIaeT U CHCTeMaTH3UPYeT MOJy4YeHHbIE 3HAHUS, YMEHUS U HaBBIKH.
CryneHT nosydaeTt 3a/laHusl B Ha4aje CEMECTpa, a CAeT BBHIIIOJHEHHYIO KOHTPOJIBbHYIO pa0doOTy B
KOHIIE CEMECTPA.


http://www.initkms.ru/library/readbook/1101269/1
http://www.initkms.ru/library/readbook/1101549/1

8

8.4 CryneHT, He BBIIOJIHUBIINM K KOHITY CEMECTpa KOHTPOJIbHYIO paboTy, He A0myc-
kaeTcsa CoBpeMeHHbIe PodecCHoOHAIbHBbIE 0a3bl JTAHHBIX U HH(OPMAIHOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIOJIb3yeMble IPH 0CYIIEeCTBIEHHH 00Pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

B nporiecce nzyueHus AMCHUILUIMHBI UCHIOJIBb3YIOTCS cienyromme IbC:
Dnekmponno-oudbruomeunas cucmema ZNANIUM.COM.

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

Onexmpornno-oubauomeunas cucmema IPRbooks.

JInuensuonnsiit norosop Ne EIT 44/4 na npepocTaBieHue OCTyNa K 3JIEKTPOHHO-ONOIMOTEUHOM
cucreme [PRbooks K3 21 1 2727000769 270301001 0010 003 6311 244 ot 05 despans 2021
T.

Obpaszosamenvrasn nramgpopma Opaiim.

HoroBop Ne EII44/2 na okazaHWe yCIyT IO MPEIOCTABJICHHUIO JOCTyHa K 00pa3oBaTenbHOU
mwiardopme UK3 21 1 2727000769 270301001 0010001 6311 244 ot 02 despans 2021 r.

8.5 IlepedeHnb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HHTEepHEeT», HEOOXOAMMBIX /1JIsl 0CBOECHHS JTUCIUIIIMHbI (MOIYJIs1)

HCT
8.6 JIMIeH3u0HHoe U CBOOOIHO pacnpocrpansieMoc nmporpammMmHO¢C oﬁecne'{e}me,
HCIMOJb3yEeMO€ IPH OCYHICCTBJICHUH 06p330BaTeJIbHOF0 nmpoumecca
no JTMCUMIIJINHE
HET

J0 3K3aMCHaA.

9 OpraHu3alMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
NUCaHUEeM Yy4eOHbIX 3aHATUU. SI3bIK 00ydeHus (mpenojaBaHus) - pycckui. Jlyis Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN 4ac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEM MHAMBHAYaJbHON 00pa3oBaTeNbHON TpaeKTOpHH oOyuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAIECTBYIONMIET0 00yUeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJMMOCTH UX MOBTOPHOT'O OCBOEHHUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil npoliecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCS Ha MCIOJIb30BaHUM TpPaau-
[IMOHHBIX, NTHHOBAIIMOHHBIX U HMH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘—IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTHH HUCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3anatuil. HpopmanmoHHbie
o0Opa3oBaTenbHbIe TEXHOJOTHUU PEaTH3YIOTCS MYTEM aKTUBU3AIHMHU CaMOCTOSITEIBHONH pPaOOThHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.

9.2 3aHATHA JeKIMOHHOI'0 THIIA



JIeKIMOHHBII Kypc MpeanoiaraeT CHCTEMaTH3UPOBAaHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexium gekTop 0053aH NpeaynpeanTh CTYACHTOB, IPUMEHUTEIHFHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHMKaM, y4eOHBIM MOCOOHIM) OyeT MpoYrTaH Kypc.

JIeKMOHHBIN Kypc MOJDKEH JaBaTh HaMOONbIINK 00beM MH(OpMAaIUN M 00eCreynBaTh
Oosee rirybokoe MOHUMaHKUE YYeOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTYJCHTOB HAa CAMOCTOSTEIbHOE U3yYCHNE MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHA NIPEJCTABIAIOT COOON eTanu3altIo JEKIIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIC PA3/EIIbI.

OcHoBHO# (opMOIi IPOBEJICHHUS] CEMUHAPOB SBISETCA 00CYyX/IeHue Haubosee npolieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCJIOBMsX. B 00s13aHHOCTH IpenojaBaresst BXOJAT: OKa3aHME METOJUYECKOH Io-
MOIIM ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHUAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPernoIaBaTeeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE IIPOCKTHBIX Y UHBIX 33/1aHUH;

- aCCUCTUPOBAHUE MPEINOJABATENI0 B IPOBEACHUH 3aHITHH.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MICTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAJCHUS TEOPETHYECKUM
MaTEepUajIoM, a TAKK€ KOPPEKTHOCTb U CTPOrOCTh PaCCyKACHUM.

OueHuBaHuE 3a/1aHUM, BBIIIOJIHEHHBIX HA CEMHHAPCKOM 3aHSTHM, BXOJUT B HAKOIUJIEH-

HYIO OILICHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 AUCHUIIHHE (MOIYJTI0)

CamocrodarenbHas paboTa CTyIEHTOB — 3TO HPOILECC aKTUBHOTO, IIE€JIEHAIIPABICHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAHUM, yMEHUN 0€3 HEemOoCpPeACTBEHHOIO y4acTHs Iperoja-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Lenu camocTosTENLHON pabOTHI:

- CUCTEeMaTu3alus U 3aKpeIUICHUE TIOJYYEHHBIX TEOPETUYECKUX 3HAHUW M MTPAKTHYECKUX
YMEHUH CTYJIEHTOB;

- yrayOJieHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHNE YMEHHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHast paboTa MOXKET OCYILECTBISATHCS MHAWBUIYAIbHO WU TPYIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHosorus opraHu3aliii CaMOCTOSITENIbHON paboThl CTYJAEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAyIUTOPHOH CaMOCTOATENBbHOH pabOThI CTYJEHTOB MOXKET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHTbl JOJDKHBI MOAXOAUTH K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTUS TEOPETUUECKUX 3HAHUM, BbIPAOOTKE €IUHCTBA B3IISIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

9.5 MeToanuyeckue yKazaHus JJI51 00y4AIOIMXCS M0 OCBOEHHU IO M CIIAIJINHbI

[Tpu M3yd4eHun AUCHUILTUHBI 00yYarOIUMCS 11e7IeCO00Pa3HO BBIOIHATH CIEAYIOIINE pe-
KOMEHALNHN:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-inbo pasjena 1o yueOHUKY MM KOHCIEKTHBIM MaTepuaiam
PEKOMEHIyeTCs 110 IaMATU BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, ONPEICIICHUS, IOHATUS pa3Je-
na.

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

4. Bcs TemaTuKa BOIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKUUAX Mperno-
naBaresneM. VM jke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/lb BHOBb M3aHHBIE B IEPUOANYECKON
Hay4yHOMU JuTepaType) Juist 0oJiee 1eTalbHOI0 IOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNEHON MPOPabOTKE Kypca 00yUdaroIMecs J0JKHBI:

- IPOCMAaTPUBATh OCHOBHBIE ONPEAEICHUS U (PaKThl;

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

- U3yYUTh PEKOMEHOBAHHYIO JIUTEPATYPy, COCTABIIATH TE€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a1aHUS, AaHAJIOTHYHBIE IIPEUIaraéMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATH ISl CAMOIIPOBEPKU MaTepHaibl OHIA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecnedeHusi, He00X0UMOro VIS 0Cy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NIPOLecca 10 JUCHUILINHE (MOYJII0)

10.1 YueOHo-s1a00paTopHOe 000pyA0BaHUe
OtcyTcTBYyeT

10.2 TexHu4yeckue ¥ JIEKTPOHHBIE CPEACTBA 00y4eHHA
OTCYyTCTBYIOT

11 HNuble cBeneHus

MeToanyecKue PEKOMEHAAUHA 110 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoecHue JAUCHUITIIMHBI 06y‘-IaIOH_II/IMI/IC$I C OIr'paHUYCHHBIMU BO3MOXHOCTAMHU 300POBBIA
MOJKET OBITH OpraHn30BaHO KaK COBMECTHO C APYIruMu 06y‘—IaIOHH/IMI/IC$I, TaK U B OTIACIIBHBIX
rpyniax. HpCI[HOJ'IaFaIOTC}I CIICIHUAJIBHBIC YCIIOBUS IS MOJIYYCHUA O6pa3OBaHI/I$I 06y‘{aIOH_[I/IMI/I-
CiA C OTpaHUYCHHBIMHU BO3MOKHOCTAMU 310POBBA.

HpO(pCCCOPCKO'HC,Z[aFOTI/I‘-ICCKI/Iﬁ COCTaB 3HAKOMUTCA C HCI/IXOJ'IOFO-(I)I/I3I/IOJIOFI/ITIGCKI/IMI/I
0COOEHHOCTAMU O6yanOH1HXCH HHBAJIWAOB W JIML C OTPaHUYCHHBIMHU BO3MOXHOCTAMHU 310pPO-
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BbsI, HHJIUBUyaTbHBIMU MPOTPAMMaMH peaOMINTAIIMU WHBAMUAOB (Tipu Hamuywu). [Ipu HE0O-
XOJIMMOCTH OCYILIECTBIISIETCS JOMOJHUTEIbHAS MOAJIEPKKa MPernoaBaHusl ThIOTOPAMHU, TICHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOJIb30BaTh COLUAIbHO-aKTUBHBIE M pe-
(i1eKCUBHBIE METOAbI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuInTalllK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUU ITOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTHYECKOr0 KiMMaTa B cTyeHudeckoil rpymne. [Tonbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMATIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuiuinHbl JunamMu ¢ OB3 ocymecTBisiercs ¢ UCHOIb30BaHUEM CPEICTB
00y4yeHHs OOILIETO M CIEUUAIBHOTO Ha3HAaYeHHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE OOecledeHre npeaycMaTpuBaeT MpUCHocoOIeHUE ayIuTo-
puit k Hyxaam jun ¢ OB3.

®dopma npoBeACHUs aTTECTALlMK JIJISl CTYACHTOB-UHBAJINI0B YCTAHABIMBACTCS C YYETOM
WHIUBUIYAJIHBIX TCUX0(pU3NUYecKux ocobeHHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl JocTymHas (GopMa MpeIoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, a8 UMEHHO:

- B TIEYAaTHOW WM DJCKTPOHHOM ¢opMme (s IUI C HAPYMEHUSIMH OIMOPHO-
JIBUTATEIBLHOTO armapaTra);

- B Ie4aTHOM (popMe WM AIIEKTPOHHOM (pOpME ¢ yBETHUYEHHBIM MIPHUPTOM B KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, pe4H, 3pEeHus);

- METOJIOM YTEHUS aCCUCTEHTOM 33/1aHUs BCIYX (JUIs JIUL C HAPYLIEHUSMU 3PEHMUS).

CryneHTaM ¢ MHBAIMJIHOCTHIO YBEIMUYMBAETCS BpPEMs Ha TMOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeayCMaTpUBACTCS JOCTyMHAs (opMa mpeaocTas-
JICHUs] OTBETOB Ha 3a/IaHusl, 8 UMEHHO:

- IMCBMEHHO Ha Oymare M HabOpOM OTBETOB Ha KOMIIbIOTEpE (IJIsl JIUL C HapyILIEHU -
MU CIlyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTA (ISt
JIUI] C HApYIICHUSIMH OMOPHO-JBUTATENILHOTO allapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3pEHMSI, OIOPHO-IBUTATEIBHOTO allapara).

ITpu HEOOXOAMMOCTH 17151 00YUAIOMIMXCS ¢ MHBAIMAHOCTBIO MPOLIEypa OLIEHUBAHUS pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«/InckpeTHasi MaTeMaTHKa)

HanpaBneHHe IIOATrOTOBKH

09.03.03 Ipuknagnas napopmaTuka

HampaBnennocts (npodmuiib) oOpa3oBatenbHOM mpo-  [Ipukimamnas wmHGOpMaTHKa B DKOHO-

rpaMMBbI MUKE
KBanudukamnms BbITYyCKHIKA bakanasp
['ox Havana noAroToBKH (TI0 yueOHOMY ILIIaHY) 2021

®opma 00yueHus 3aunas ¢popma
TexHomnorust 00yueHust TpanuuuonHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
1 2 4

Bun npomekyTo4HOM aTTecTanuu

O6CCHC‘-II/IBaIOH_ICC noapa3acJICHUC

DK3aMeH

Kadenpa «IIpuxmnannas marematuka




13

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

Tabmuma 1

Kox u HaumeHoBaHue Komiie-
TEHIINHU

Nunukatopel 1OCTHXKEHUS

[Inanupyemblie pe3yibTaThl
00y4eHUS 110 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-HAYYHBIC COCTABJISIOIINE
3aja4 npodeccuoHaIbHON
NESITETTHHOCTH, a TAK)KE Ma-
TeMaTU4ecKue u (husmde-
CKHE TEOPEMBI, 3aKOHBI, aJl-
TOPUTMBI PEIICHUS 3a1a4
YMeTh UCTIOIB30BaTh METO-
JIbI PEIIICHUS 3314, 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-
(beccroHaTbHOM JIeATEIbHO-
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,
COJIepXalIuX  ONeparuu
HaJl MHOKECTBaMH
Jloka3aTenbCcTBO paBeHCTB,
coepXalux  Omeparuu
HaJ] MHOJKECTBaAaMH
Jloka3zaTenbCcTBO TOXKAECTB

TCOPHUU MHOXKCCTB U YMCECT
UX MPUMCHATH AJId 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 CATEIHHOCTH, IPEICTABICHBI B BUC 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 ammecmayusn 6 hopme IK3amen

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

ceMecTpa nojaHua 3aganue. [lokazan oTnuyHbie

BJIAJICHUSI HAaBBIKAMH MPUMEHEHHS
NOJYYEHHBIX 3HAHUH U yMEHHH npu
peleHny MpoecCUOHANBHBIX 3a/1a4
B paMKax YCBOEHHOTO y4eOHOTO Ma-
tepuana. OTBETUSI Ha BCE JIONOJIHU-
TeJIbHBIE BOTIPOCHI HA 3alllUTe.

30 Ga/ioB - CTYJEHT BBITIOJIHHII 3a-
JaHUe C HEeOOJbIIMMU HETOYHOCTS-
mu. [lokasanm Xxopouime BlIaaeHUs
HaBBIKAMU MIPUMEHEHMS TTOJTyUYEHHbBIX
3HAHUM M YMEHHU IIpU PELICHUH
MpoeCCHOHANIBHBIX 33/1a4 B paMKax
YCBOEHHOTO y4eOHOro MaTepuana.
OtBeTns1 Ha OOJBIIMHCTBO JOMOIHH-
TEJIbHBIX BOIIPOCOB Ha 3aILIUTE.

15 6annoB - CTYAEHT BBINOJHUI 3a-
JJaHUE C CYIIECTBEHHBIMM HETOYHO-
ctamu. [lokasanm ynoBIIETBOPUTENb-
HO€ BJIaJICHME HaBBIKAMHM INpUMEHEe-
HUS TNOJYYEHHBIX 3HAHUM M YMEHUH
OpU  peleHUd NpodeCcCHOHATBHBIX
3aJ]ay B paMKax yCBOEHHOTO yueOHO-
ro Mmarepuana. Ilpu orBerax Ha no-
MOJIHUTENIbHBIE BOIPOCHI Ha 3alUTe
ObUIO JOMYIIEHO MHOTO HETOYHO-
CTen.

0 OamyoB - MpW BBHINOJIHEHUH 3aja-
HUS CTYIEHT MPOJEMOHCTPUPOBAI
HE/IOCTaTOYHBI YpPOBEHb BIIAJICHUS
HaBBIKAMU TPUMEHEHHS MTOJTyYSHHBIX
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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

DK3aM€eH: - 50 oGamnoB | 50 GamnoB — 1aH TMOJHBIA 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 bannos -

Kputepuu ouneHku pe3yibTaToB 00y4eHHUs 110 AUCUUILIMHE:

0 — 64 % OoT 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 MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUI YPOBEHbD);

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

MaJIbHbIN) YPOBEHbD)

3 TunoBble KOHTPOJIbHBIC 32JaHNS WU HHbIE MAaTepPUaJIbl, HeO0X0UMBIE 1JIsl
OLICHKM 3HAHUH, YMEHHMI, HABBIKOB M (MJIM) ONBITA 1eATEIbHOCTH, XapaKTe-
pusyomme npouecc GOPMHUPOBAHUS KOMIICTCHIIUI B X0/1¢ 0CBOCHHUsI 00pa3o0-
BaTEJIbHOM MPOrpamMMBbl

3.1 3apanus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

PI'P
3ananue 1
I[TepedncuTh 2IEMEHTHI MHOKeCTBa {x | 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 XapaKTEPUCTHIECKOTO Tpe-

JUKaTa.

Karta.

Karta.

Ormricats MHOKECTBO {a, b, c,d, e, f, g, h,i,j} c TOMOLIBIO XapaKTEPUCTHYECKOTO TIPEIH-
Ommucars MHOXKecTBO {1,4,9,16,25,36, ...} ¢ TOMOLIBI0 XapaKTEPUCTHYECKOTO IMPEIH-

IepeuncauTh MOAMHOMXKECTBA MHOXKECTBA {a}.
IepeuynciuTh TOAMHOKECTBA MHOKECTBA {a, b}.
[MepeuncanTh 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 HJIM JIOKHOCTh YTBEpXKJIeHUM: 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 ornpeiesieHuii MHOKECTB 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 muoxecTB A, B, C u3 3aganust 2 onpeeNuTh COAePKATSIbHBI 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, ipuueM A N B = @. OnpenenuTh, 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 cripaBemnauBel: 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 NPOMEKYTOYHOM aTTeCTAMHU
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.
. CBoiicTBa OnMHapHBIX oTHOMEHHNA. CriennaabHble OMHAPHBIEC OTHOIICHHUS.
. Onepanuu Haj OMHAPHBIMU OTHOILIEHHUSIMH.
. Anrebpanyeckue ornepammm.
. Boicka3biBaHus. Jlornueckue cBA3KU.
. DOpMyIIBI JIOTUKH BBICKA3bIBAHUU.
10. PaBHOCHIBHOCTD (DOPMYJT JIOTUKU BBICKA3bIBAHHIH.
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 cokparienHoi JTH® B kitacce TU3BIOHKTUBHBIX HOPMAJIBHBIX (hOpM.

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 net; 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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JIucr perucrpauuu usMmenenui Kk PITJ{

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KJICHUS U3MEHEHUS

KommuectBo
CTpaHHUIL
HN3MCHCHUA

[Monnuce
pa3paboTunka
PII






