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1 BBenenue

Pabouas mporpamma AMCHMIUIMHBL «JIUCKpeTHass MaTeMaTHKa» COCTAaBI€Ha B COOTBETCTBUU C
TpeOoBaHUAMH (heZiepaIbHOrO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa, YTBEP)KIACHHO-
ro npuka3oM MunucrepcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu Ne926 19.09.2017,
U OCHOBHOM npogeccroHaibHOM 00pa30BaTeIbHOM MPo-rpaMMbl OATroToBKU «IIpoexkTtupoBanue
U peanusanvs WHPOPMAIMOHHBIX CUCTEM W TexHoJorui» no Hampasienuto 09.03.02 "Hudop-
MallMOHHbIE CUCTEMbI U TexHosoruu". IlpakTuyeckas MoAroToBKa peagu3yercss Ha OCHOBE Mpo-
(eccrnoHaTbHBIX CTAaHIAPTOB:
[Ipodeccuonanpusiii crangapt 06.011 «AamuHucTpaTop 6a3 JaHHBIXY.

OTd:

3.2 TpynoBas ¢ynkums: Ontumuzanus GpyHKuuoHupoBanus b/I.

3.3. Tpynosas ¢ysakmust: [IpenorBpaiieHre noTepb U NOBPEKACHUN TaHHBIX.

3.4. TpynoBas ¢yakuus: Ob6ecriedeHue HHPOPMAIIMOHHOM Oe3omacHOCTH Ha ypoBHE B/I.
[Tpodeccuonanehsiii crangapt 06.015 «Crnenmnanuct mo uHbopManuoHHbIM cuctemam». OTO:
3.2. Bemmonaenue padbot mo co3nanuo (Moaudukanum) U conpopoxaeHuto C, aBTomatusupy-
IOIIMX 33/1a4H OPTaHU3aMOHHOTO YIIPABJICHUS U OM3HEC-TIPOIIECChI, YPOBEHb KBANH(UKALINY 5.

3amayn JUCIIUTUIAHBL

dopMUpOBaHUE Y CTYACHTOB 0a30BBIX 3HAHHWI 1O OCHOBHBIM pa3zjieiam
JUCKPETHOM MAaT€MAaTUKd W YMEHUM 10 PEIICHHUI0 COOTBETCTBYIOIIMX
3ajad4.

OCHOBHBIE pa3aciibl
TEMBI TUCLIUITIIMHBI

/

OnemMeHTbl U MHOXecTBa. OCHOBHBIE TOXJIECTBa aireOpbl MHOMXECTB.
[Ipsamoe npou3BeIeHNE MHOKECTB.

CBolicTBa OMHAPHBIX OTHOLLICHUH.

Haxox1eHne 31eMEHTOB MHOKECTB 110 XAPaKTEPUCTHYECKUM IpeIrKa-
TaM.

Onepanuuy Haj YUCIOBBIMU U HEYHCIOBBIMU MHOXKECTBAMU

VYrpoleHue BoIpaXeHUH, COAEPKAIUX ONEPaLUK HaJl MHOKECTBAMU
Jloka3aTesnbCTBO paBEHCTB, COAECPKAIUX OIEPALU HAJl MHOKECTBAMU
Jloka3aTenbCTBO TOXKAECTB

OTHOILIIEHUS Ha YUCJIOBBIX U HEUHCIIOBBIX MHOKECTBAX

CBoiicTBa OMHAPHBIX OTHOLICHUN

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JMCHUILIMHE (MOY110), CO-
OTHECEHHBIX ¢ HHAMKATOPAMU JA0CTHKEHHUS KOMIIeTeHIU i

ITponiecc u3ydeHus TUCHUMIUIMHBI «JlMCKpeTHas MaTeMaTHKa» HamlpaBieH Ha (popMUpO-
BaHue cienyromux komnereHuuid B coorserctBun ¢ ®I'OC BO u ocHOBHOM 00pa3oBaTelbHOMN

nporpaMmmoii (Tabnuua 1):

Tabmuma 1 — KomneTeHImu 1 MHANKATOPHI UX TOCTHXKECHHS

Kon n nanmeHnoBanue komrie- WNHaukaTopsl TOCTHKEHUS [Inanupyemblie pe3ynbTaThl
TEHIINH 00y4eHUs TTO TUCITUTUTHHE
O6menpodeccrnonanbHbIE
OIIK-1 CniocobeH mpuUMeHSITh OIIK-1.1 3Haer ocHOBBI Ma- 3HaTh OCHOBHbBIE €CTECTBE-
€CTEeCTBEHHOHAYYHbBIC U 00- TEMAaTHUKH, €CTECTBEHHOHAYY- | HO-HAyYHBIE COCTABIISIONINE
HIEMHKEHEPHbIC 3HAHMS, METO- | HBIX JUCLUIUINH, BBIYUCIIH- 3aja4 npodeccuoHanbHON
JIbl MATEMATHYECKOTO aHAIM3a U | TEIPHOM TEXHUKH U MPOTPaM- | IEATEITLHOCTH, a TAKXKE Ma-




MOJICTTUPOBAHUS, TEOPETUUECKO-
T'0 ¥ SKCIIEPUMEHTAIBHOTO HC-
CJIeZIOBaHUS B MPO(hecCHoHalb-
HOU JIEeATEIbHOCTH

MUPOBaHHUS
OIIK-1.2 Ymeer pemath
CTaHIapTHBIE TPOPECCHO-
HAJIBHBIC 33]1a4U C IPHUMEHE-
HUEM €CTECTBCHHOHAYYHBIX U
OOIIeNH)XEHEPHBIX 3HAHUH,
METOJIOB MAaTEeMaTUYECKOTO
aHaJM3a ¥ MOJICIIUPOBAHUS
OIIK-1.3 Bnaneer HaBbIKaMu
TEOPETUIECKOTO U IKCIIEPH-
MEHTAJIBHOTO UCCIICJIOBAHHUS
00BeKTOB MpodhecCHOHATBHOM
JeSTeIbHOCTH

TeMaTU4ecKue u husmde-
CKHE TeOPEMBI, 3aKOHBI, aJl-
TOPUTMBI PELICHUS 33734
YMeTh UCTIONB30BaTh METO-
IIbl PEIICHUs 3a/1a4, MaTe-
MaTH4YeCKHe, PU3NICCKHE
3aKOHBI JJIS1 pEIICHUs 3a/1a4
MIPUKIIQJHOTO XapaKkTepa
BrnaneTs HaBbIKaMH UCTIOJb-
30BaHMsI OCHOBHBIX MaTeMa-
TUYECKUX, (PU3NYECKHX 3a-
KOHOB, TEOPEM, aJITOPUTMOB
peleHus B 3aa4ax mpo-

(beCCHOHaHBHOﬁ JCATCIIbHO-
CTH

3 MecTo AUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucnunnuna «/luckpernas marematrka» uzydaercs Ha 1 Kypce, 2 cemectpe.

JucuumnnuHa BXOAUT B cocTtaB Oioka 1 «/lucuumiuuel (MOAyNn)» U OTHOCUTCS K 6a3o-
BOM YaCTH.

Jl51 0CcBOEHUS TUCIUILIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU U / I OMBIT MpaK-
TUYECKOU ACSITeTLHOCTH, ChOPMUPOBAHHBIC B MPOIIECCE U3YyUCHUS JUCIUIUIHH / TPAKTUK: «JIu-
HelfHas anreOpa v aHaTUTUYECKask TeoMeTpus», «MaTeMaTHUeCKUil aHAIN3.

3HaHMsI, yMCHHSI U HABBIKH, CPOPMUPOBAHHBIC TTPH U3YUCHUH TUCIUTUINHEI «J{HCKpeTHas
MaTeMaTHhkay, OyayT BocTpeOOBaHbI MPU U3YUYCHHUH MOCIEAYIOIUX TUCIUILIUH: «Teopus Bepo-
ATHOCTEH M MaTeMaTH4ecKas CTaTUCTUKay, «Teopus (PyHKIIMU KOMILJIEKCHOTO MEPEMEHHOTOY,
«Dunocodusy», «Iuddepenunanpapie ypaBHeHUs », «MaTemaruueckas JOTUKAa U TEOpUS alro-
puTMOBY», «DYHKUHMOHAIBHBIN aHanu3», «HYuciaeHHble MeTonb», «Kiacchuueckas MEXaHHKay,
«IIpuxknannas mexanukay, « TeH30pHBIN aHanu3y, «Teopust MaTpuiy.

JuctunnuHa «JluckpeTrHas MareMaTuka» B paMKaxX BOCIHUTATEIbHON paOOThI HarpaBie-
Ha Ha GOPMUPOBAHUE Y O0YUAIONINXCS aKTUBHOW T'Pa)KTaHCKOW MO3UIIUH, YBAXKEHUS K IIpaBaM U
CcB0O0OJIaM YeJIOBEKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCITUTAHHWE YYBCTBA OTBETCTBEHHO-
CTH WJIHA YMEHHS apTyMEHTHPOBATh, CAMOCTOSATEIHHO MBICIUTh, Pa3BUBAET TBOPUYECTBO, Mpodec-
CHOHAJIbHBIE YMEHHSI WJIM TBOPYECKH PA3BUTOM JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUHU, OT-
BETCTBEHHOCTH 32 BBHIMOJHEHHE YUeOHO-TTPOU3BOICTBEHHBIX 3aJaHUM U T.1I.

JucuunnuHa «JluckpeTHas MaTeMaTHKa» YaCTUYHO peanu3yercs B (hopMe MpaKTUYeCKOM
noarotoBku. [IpakTudeckas mOArOTOBKAa OPraHU3yeTCs MyTeM MPOBENCHNUs / BBIMOIHEHUS MPaK-
THUYECKUX 3aHATHM.

4 O0beM AUCHMILIMHBI (MOYJIs1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKaJjeMHMYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenoaasBa-
TeseM (110 BH/IaM Y4eOHbIX 3aHSITHIT) M HA CAMOCTOATEJIbHYIO padoTy 00y4arouxcst

OO61mas TpyA0eMKOCTh (00beM) TUCHUIIIHNHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnipenenenrie oobeMa JUCHUILIMHBL (MOJIYJIsI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JeHo B Tabmnure 2.

Tabnuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSATHIMA




O0bEM AUCLUILIMHBI

Bcero akanemu-
YEeCKHUX YacoB

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI

144

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

48

B Tom uncie:

3aHATHA JEeKIHOHHOr0 TUNAa (JIGKIWU W WHBbIC y4eOHbIC 3aHATHUS, TPEIy-
CMaTpPUBAIOIIME PEUMYIIECTBEHHYIO Iepeaady y4eOHOi nHpopMauu e-
JAarOTU4eCKUMHU paOOTHUKAMH)

16

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

32

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHas padoTa, BKIIO-
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYAIbHYIO paboTy oOydaro-
HIMXCS C MpernojaBaTesisMU (B TOM YHCIE€ WHIUBUAYalIbHbIE KOHCYJbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIHLHON
cpele By3a
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HpOMexcyTquaﬂ aTTcCTaluid o6yqa101unxcx — DK3aMeH

35

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 AUCHUIUIMHBI (MO1YJIs)

Bunel yue6HOI paboThl, BKIIIOYAsi CaMOCTOSI-
TEJIbHYIO0 paboTy 00y4aroIMXCcs U TPYA0EM-
KOCTb (B yacax)

Konrakthas pabota

HaumenoBanue pa3enoB, TeM U coJepKaHue IpenojaBaress ¢ 00yJarouuMucs
Marepuaa Jlekuun | Cemunap- | JlaGopa-
CKHe TOpPHBIE CPC
(mpakTu- | 3aHATHS
YecKue
3QHSITHSI)
Tema
OnemeHTHl U MHOXecTBa. [logmHoxkecTBa. Crio- 2 4 5
co0Obl 3aanust MHOXecTB. bynean. Jluarpammsl
Ditnepa-Benna
Tema
OcCHOBHBIE TOXJECTBAa aireOpbl MHOMKECTB. 9 4% 5
[Tpsimoe npowusBeneHre MHO)eCTB. OTHOLIEHUS
u pyakumn. UHbeKIms, OMeKIns, CIOPbEKITUs
Tema
CpoiicTBa OuHapHbIX OTHOWEHHH. Crnernuanb- 2 4 5

Hble OWHApHBIE OTHOIICHUA. ANredpanyeckue
onepanuy U UX CBONCTBA




HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PabOTy 00y4aroUINXCs U TPYA0EM-
KOCTb (B yacax)

KonrakTtHas padota
peroiaBaTelisi ¢ 00yJaroNMMHCS

MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHSA
YeCKHe
3aQHSITHSL)
Tema
DneMeHThl 1 MHOXKecTBa. [logmHoxectBa. Crio- 2 4 5
cOOBI 3aJaHUST MHOXKECTB. XapaKTEePUCTUICCKUI
peIuKaT
Tema
HaxoskxieHre 3J€MEHTOB MHOXKECTB II0 Xapak- 1 6 5
TEPUCTUYCCKUM TmpeaukataM. Onepanuu Haxa
YHCJIOBBIMHA M HEYMCIIOBBIMU MHOKECTBAMHU
Tema
Onepanuy HaJl YHUCIOBBIMH M HEUYHCIIOBBIMH 1 6* 5
MHOKECTBAMH
Tema
VYrpoieHue BBIPOKECHHM, COAEpIKAIIUNX Omepa- 1 6 5
LM HaJl MHOKECTBAMH
Tema
JlokazaTenbCTBO PaBEHCTB, COACPIKAILIUX OIle- 1 6* 5
panuu HaJl MHOKECTBAMU
Tema 1 4 5
JlokazaTenbCTBO TOXKJIECTB
Tema 1 4 5
[Tpsimoe ipou3BeIeHne MHOYKECTB
Tema
OTHOLIEHUS HAa YHUCIOBBLIX U HEUYUCIOBLIX MHO- 1 4 5
JKeCcTBax
Tema 1 4 5
CBoiicTBa OMHAPHBIX OTHOLICHUN
HUKT 1
ATOTO 16 32 61

10 JUCIHUIIIINHE

*peanu3yeTcs B BUJIE TPAKTUUECKON MTOATOTOBKU

6 BHeaynumTopHasi caMOCTOSITeIbHASA PadoTa 00y4al0IMXCS 110 JUCHHUILIMHE (MOLY-

JI10)

HpI/I IJIaHUPOBAHUN CaMOCTOSTEIbLHOMN pa6OTLI CTYACHTY PCKOMCHAYCTCA PYKOBOJACTBO-

BaThCsI CICAYIONTUM PACTIPEICTICHUEM YacOB Ha CAMOCTOSTEIbHYIO paboTy (Tabnwuia 4):

Ta6J'II/II_Ia 4 — PCKOMCH,Z[yCMOe pacnpeaACIICHUC YaCOB Ha CaMOCTOATCIIbHYIO pa60Ty

KoMIIOHEHTBI caMOCTOATEIBbHON padoThI

KousunuyecrBo yacos

M3ydeHne TeOpeTUUECKUX pa3/IeoB AUCIUIIIMHBI 20
[ToaroToBKa K 3aHATUSM CEMUHAPCKOTO THUIIA 20
[ToaroToBka u opopmieHue PI'P 20




HKT 1
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7 OueHoYHBbIE CPEACTBA JJIsl MPOBEIEHUs TEKYIIEro KOHTPOJIS U
NMPOMEKYTOYHOM aTTeCTAllUM 00YUAIOIIUXCS 10 JUCHUIINHE (MOIYJIIO)

q)OH[[ OLCHOYHBIX CPCIACTB JId MPOBCACHHA TCKYWICIO KOHTPOJA YCIIECBACMOCTU U
IPOMEKYTOYHOMN aTTeCTaluy npejacTanieH B [Ipunoxerun 1.

I1onHBIA KOMILIEKT KOHTPOJIbHBIX 3aI[aHPII>’I HJIM UHBIX MAaTCcpUuaioB, HCO6XOI[I/IMBIX JUJISL
OLICHUBAHHS PE3YJIbTATOB OOYYCHHS IO JUCHHUILIMHE (MOMAYJII0), MPAKTHKE XPAHUTCS Ha Ka-
denpe-pazpaborunke B OyMaKHOM H SJIEKTPOHHOM BUJIE.

8 YueOHo-MeToAMYeCcKOEe H HH(POPMALHOHHOE 00ecniedeH e AU CIMIIUHBI
(MoayJin)

8.1 OcHoBHas JquTEpaTypa

1. Hekpacoa, M. I'. JluckperHas maTemartuka [DIeKTpOHHBIA pecypc| : ydueOnuk / M. T.
HekpacoBa. — Komcomonbsck-Ha-Amype, 2010. — 165 c¢. Pexum pgocryna:
http://www.initkms.ru/library/readbook/1101269/1, cBo6oaHbIit. — 3ari. ¢ sKpaHa.

2. XycauHoB, A. A. JluckpeTHast MmaTeMaTuka [ 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, cBoGomubIit. — 3ari. ¢ 9kpaHa.

3. Penpkun, H. I1. [luckpernas matemaruka [DnektpoHHbsld pecypce] : yuebnuk / H. I1. Pennb-
kuH. — M. : OU3MATIJIIUT, 2009. — 264 c. // ZNANIUM.COM : 31eKTpOHHO-
Ooubnuoreynast cucrema. — Pexxum poctyma: http://znanium.com/catalog/product/208908,
OrpaHMYEHHBIN. — 3arj. ¢ FKpaHa.

8.2 JlonoJHUTeIbHAS JIUTEPATYypa

1. Kannenan, C. A. JluckpeTHas MaTeMaTHKa [ DIEKTPOHHBIN pecypce] : yued. mocobue / C. A.
Kannenan. — M. : UHOPA-M, 2006. — 224 c. // ZNANIUM.COM : 5s1eKTpOHHO-
oubnuoreyHass cucrema. — Pexxum pgocryma: http://znanium.com/catalog/product/119456,
OTpaHMYEHHBIN. — 3ari. ¢ PKpaHa.

2. Kymukos, B. B. Jluckpernas maTtemaruka [DJIeKTpOHHBIN pecypc] : yuebd. mocobue / B. B.
Kynukos. — M. : PUOP, 2007. — 174 c. // ZNANIUM.COM : 31eKTpOHHO-OMOIHMOTEUHAs
cucreMa. — Pexum noctyma: http://znanium.com/catalog/product/126799, orpanndeHHbINd. —
3ari. ¢ ’KpaHa.

3. Penwun, C. B. Jluckpernas Mmatematuka [ DnexktponHsiid pecype| / Penun C. B. — HoBocu0. :
HI'TY, 2011. — 64 c. // ZNANIUM.COM : sneKkTpoHHO-0MOIMOTEYHAst cucteMa. — Pesxxum
noctyma: http://znanium.com/catalog/product/558822, orpannyeHHsIil. — 3ari. ¢ SKpaHa

8.3 MeToauuecKkue YKazanusd Jist CTYAEHTOB 110 OCBOCHHUIO JUCHUIIJIMHBI

J11s1 TIOBBITIIEHUST Ka4eCTBAa BEKMBAEMOCTH 3HAHMM 3a/1a4d KOHTPOJBHON pabOTHI JOJIK-
HBI IOJIOUPATHCS C yYETOM HEOOXOAMMOCTH MPUMEHEHUS 3HAHUU B TMOCIEIYIOIIUX TUCIIUILIH-
Hax.

[IpoBeneHue KOHTPOIISI TEKYIIEH yCIEBAEMOCTH, C OJHOW CTOPOHBI, MO3BOJISET MONYYaTh
aJICKBaTHYIO MH(OPMAIIUIO O CTETICHH YCBOSHHUSI YIeOHOTO MaTepuaia, ¢ Ipyroi CTOPOHBI, CTH-
MYyJTUPYET pUTMUYHOCTh Y4eOHOI 1eATeTHbHOCTH.

KontponbHaas pabora crmocoOCTBYeT JIydIIeMy OCBOCHHIO MPAKTUYECKHX HABBIKOB 10
JAaHHOMY TpEAMETY, 0000IIaeT U CHCTeMAaTU3UPYyeT MOJyUYCeHHbIC 3HAHUS, YMEHUS U HABBIKH.



http://www.initkms.ru/library/readbook/1101269/1
http://www.initkms.ru/library/readbook/1101549/1
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CryneHT mosyyaeT 3a/1aHusl B Ha4yaje CEMECTpa, a CACT BBHIIOJHEHHYIO KOHTPOJIBHYIO pa0doTy B
KOHIIE CEMEeCTpa.

8.4 CryneHT, He BBITIOJHUBIINK K KOHITY CEMecTpa KOHTPOJIBLHYIO paboTy, HE JA0IyC-
kaetcsa CoBpeMeHHbIE IpPodecCHoOHAIbHBbIE 0a3bl JAHHBIX U HH(OPMAIHOHHbIE
CIPaBOYHbIE CHCTEMBbI, HCIOJIb3yeMble IPH 0CYIIEeCTBIEHHH 00Pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

B nporiecce nzyueHns AMCHUILUIMHBI UCTIOJIBb3YIOTCS cienyronue bC:
Inekmponno-ouonuomeunan cucmema ZNANIUM.COM.

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

Inekmponno-ouoauomeunasn cucmema IPRbooks.

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

Oopazosamenvnaa naamgpopma IOpaiim.

Horosop Ne EII44/2 wa okazaHuWe yCIyT IO MPEIOCTABJICHUIO JOCTyNa K 00pa3oBaTeIbHOM
mwiardopme UK3 21 1 2727000769 270301001 0010001 6311 244 ot 02 despans 2021 r.

8.5 IlepedeHnb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHEeT», HEOOXOAMMBIX /1JIsl OCBOECHHS THCIUIIUHBI (MOIYJIs1)

HCT
8.6 JIMIeH3u0HHoe U CBOOOIHO pacnpocrpansieMoc nmporpammMHO¢C oﬁecne'{e}me,
HCIMOJb3yEeMO€ NPH OCYHICCTBJACHUH 06p330BaTeJIbHOF0 nmpoumecca
no JTMCUMIIJINHE
HET

J0 3K3aMCHaA.

9 OpraHu3alMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanus 00pa3oBaTeIbHOIO MPoLEcca periJaMeHTupyeTcs ydeOHbIM IJIaHOM M pac-
NUCaHUeM Yy4eOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpenojaBaHus) - pycckuil. Jlyig Bcex BHUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEM WHAMBHAYaJTbHON 00pa3oBaTeNbHON TpaeKTOpHH oOyuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B IMPOIIECCE MPEAIECTBYIONMIET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJUMOCTH UX MMOBTOPHOTO OCBOEHUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCS Ha MCIOJIb30BaHUM TpPaau-
[{MOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘—IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTeNIbHBIE TEXHOJIOTHH HUCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auaTtuil. MHpopmanmoHHbie
o0Opa3oBaTeNnbHbIe TEXHOJOTHUU PEaTH3yIOTCS MyTEM aKTUBU3AIHMHU CaMOCTOSITEIBHONH DPaOOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTeNbHOM Cpeie.



9.2 3aHATHA JeKIMOHHOI'0 THIIA

JISKITMOHHBIN KypC MPE/IoiaraeT CUCTEMATH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha niepBoii iekiuu JIeKTOp 00513aH MPEeAyNpPeIUuTh CTYACHTOB, IPUMEHUTEIHLHO K KAaKOMY
06a30BOMY y4eOHUKY (YUeOHMKaM, y9eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBINK 00beM MH(OpMANUU U 00eCTieunBaTh
Oonee rirybokoe MOHUMaHUE Y4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BpeMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSTENIbHOE U3yUeHHE MaTepHraia.

9.3 3aHsATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEJCTABISAIOT COOON JETaTH3aIMIO JEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, IpoBOIATCS B LIEIAX 3aKPEIUICHUS Kypca U OXBaTbIBAIOT BCE OCHOBHBIEC Pa3eIIbl.

OcHoBHOW (hopMOH TIPOBEJICHHSI CEMHUHAPOB SIBJSIETCS 00CYXIeHHe Hauboee mpooieM-
HBIX U CIIO’KHBIX BOIIPOCOB 10 OTAEIBHBIM TE€MaM, a TakXke pa300p NPUMEpOB U CUTyallUd B
AyJIUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOAT: OKa3aHHE METOIUYECKOH mo-
MOILY ¥ KOHCYJIbBTUPOBAHUE CTYJIEHTOB I10 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHUBHOCTb HA CEMUHAPCKUX 3aHATUSIX OLIEHUBAETCS IO CIEIYIOIIUM KPUTEPUSIM:

- OTBETBI Ha BOINIPOCHI, IPEAJIaracMble NPEN0IaBaATEIEM;

- y4acTue B IUCKYCCUSX;

- BBIIIOJIHEHUE NPOCKTHBIX U NHBIX 3aJjaHUl;

- aCCUCTUPOBAHUE MPEIOIaBATEII0 B IPOBEACHUM 3aHITHH.

OTBeT foiKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKaTh
CCBUJIKU HA UICTOYHMKH.

JlokJIafgpl U ONIIOHUPOBAaHUE JOKJIAA0B IPOBEPAIOT CTEICHb BIIAJEHUS TEOPETHUECKUM
MaTepuaioM, a TAKKe€ KOPPEKTHOCTb U CTPOIOCTh PacCyKACHUI.

OneHuBaHue 3aaHul, BBIIIOJIHEHHBIX HAa CEMHUHApPCKOM 3aHATHH, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTeqpHasi padoTa 00y4aromuxcs Mo JMCHUILIHHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOIO, LIEJIEHAIIPABICHHOIO
nproOpeTEeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHUi 0e3 HEemoCPeICTBEHHOI0 Y4acTHs Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(QEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB AeSTENbHOCTH 00YyJaroIerocs.

[enu camocTosTENbHON pabOTHI:

- CUCTEMAaTH3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTHUECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHUI;

- (poopMuUpOBaHUE YMEHUN HCIOJIb30BaTh HOPMAaTUBHYIO M CIIPABOYHYIO TOKYMEHTAIUIO,
CIEUAJIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTENILHOCTH MBIIUIEHUS], TBOPYECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CAMOPEAIN3aLUu;

- pa3BUTHE UCCIIEIOBATENLCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrodTenbHas paboTa MOXKET OCYLIECTBISATHCS MHAUBHIYAIbHO WM TPYHIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1IeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHon0rUa OpraHU3aIy CaMOCTOSTENILHOW pabOThl CTY/IEHTOB BKJIIOUAET MCIOJIb30Ba-
HUE MHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAyIUTOPHOH CaMOCTOATENBbHOH pabOThI CTYJEHTOB MOXKET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI HOAXOJUTh K CaMOCTOSATENbHOH paboTe KaK K HaWBaKHEHIIEMY
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

9.5 MeToanuyeckue yKazaHus /51 00y4AIOIIMXCS M0 OCBOEHHU IO M CIIAIJINHbI

[Tpu M3y4eHun AUCHUILTHHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIMOJHATH CIEAYIOIINE pe-
KOMEHALNHN:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1o y4eOHUKY MJIM KOHCIEKTHBIM MaTepuaiaM
PEKOMEHIyeTCs 110 IaMATU BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHUS, TIOHATUS pas3ze-
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/ib BHOBb M3aHHBIE B IEPUOANYECKON
Hay4yHOMU JuTepaType) Juist 0oJiee 1eTalbHOI0 IOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNIBHON MPOPabOTKE Kypca 00yUdaroUIrecs A0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHSI U (DaKThI;

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

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

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNS, aHAJIOTHYHBIE IIPEIaraéMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATH ISl CAMOIIPOBEPKU MaTepHaibl OHIA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecnedeHusi, He00X0UMOro VIS 0Cy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NPOLecca 10 JUCHUILINHE (MOAYJII0)

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 O6y11aIOIJ_II/IMI/IC$I C OrpaHUYCHHBIMU BO3MOXKHOCTIAMU 310POBbBA
MOJKET OBITH OpraHn30BaHO KaK COBMECTHO C APYIruMu 06y‘—IaIOHII/IMI/IC$I, TaK U B OTACIBHBIX
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 OTPaHUYCHHBIMU BO3MOXXHOCTAMHU 300pPO-
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BbsI, HHJIUBUyaTbHBIMU MPOTPAMMaMH peaOMINTAIIMU WHBAMUAOB (Tipu Hamuywu). [Ipu HE0O-
XOJIMMOCTH OCYILIECTBIISETCS JOMONHUTEIbHAS MOAJEpKKa MPErnoAaBaHus ThIOTOPAMH, MCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusIiMu MunoOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(i1eKCUBHBIE METOAbI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuInTalllK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJICHUU IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOILIEHUH C APYTUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOT0 KJIMMaTa B cTyAieHueckoi rpymmne. [logbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BU3YyalbHOW, C HCIOJB30BAHHEM CIELMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuruinHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCMOIb30BaHUEM 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 ISl CTYACHTOB-UHBAJINIOB YCTaHABIMBACTCS C YUETOM
WHIUBUIYAJIHBIX TCUX0(pU3NUYecKux ocobeHHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl JocTymnHas (hopMa mpeloCTaBlIeHUs 3aJaHIil OLIEHOYHBIX CPEICTB, @ UMEHHO:

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

- B Ie4aTHOM (popMe WM AIIEKTPOHHOM (pOpME ¢ yBETHUYEHHBIM MIPHUPTOM B KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLICHUSIMU CIIyXa, PeUYH, 3pCHHUS);

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

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMUYMBAETCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeayCMaTpUBACTCS JOCTyMHAs (opMa mpeaocTas-
JICHUs] OTBETOB HA 3aJlaHUsl, a UMEHHO:

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

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BapUAHTOB C UCIOJIH30BAHUEM YCIYT acCUCTEHTA (ISt
JIUI] C HApYIICHUSIMH OMOPHO-JBUTATENILHOTO allapara);

- YCTHO (17151 JIUL C HAPYILIEHUSIMU 3PEHHSI, OOPHO-IBUTATEIBHOTO arlapara).

ITpu HEOOXOAUMOCTH 7151 00YUAIOIMIMXCS ¢ MHBAIUAHOCTBIO 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)

Hanpanenune noaroToBku

09.03.02 MudbopmamoHHbIe CUCTEMbl U TEXHOJIO-
TUH

Hamnpasnennocts (mpoduns) o06pa3oBa-
TEJILHOM MTPOTPaMMBI

[IpoexTupoBanue u peanuzanus HHHOPMAITHOHHBIX
CUCTEM U TEXHOJOTH

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

I'og Hayasna moAroToBku (Mo ydeOHOMY
IUIaHY)

2021

®opma 00yueHus Ounas popma
TexHomnorust 00ydeHust TpanuuuonHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
1 2 4

Bun npomekyTo4HOM aTTecTanuu

O6CCHC‘-II/IBaIOH_ICC noapa3acJICHUC

DK3aMeH

Kadenpa «IIpuxmnannas 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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