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1. ]_le.m, 1 3aJa491 U3YYCHUSA TUCHUIIIMHDBI.

1.1.

eas AUCHUIIIHHBI

@opMUpOBaHKE y CTYJEHTOB 3HAHUI U MPEICTABICHUN IO OCHOBAM COBPEMEHHOM AMC-
KPETHOW MaTeMaTHKH, (JOPMUPOBAHHUE HABHIKOB Pa0OTHI C aOCTPAKTHBIMU MOHITHIMH MaTeMa-
THUKH, 3HAKOMCTBO C IPUKJIAAHBIMU 33a4aMH TUCLHUILIAHBIL.

1.2.

3agaum AMCUUILIHHDBI

— (opmupoBaHuE MpeICTaBIECHIH 00 OCHOBHBIX MOHATHAX AUCKPETHON MaTeMaTUKU;

— pPa3BUTHE YMEHHUHU HCIIOJIB30BaTh MaTEMATHYECKUE 3HAHMS JJI1 OPUEHTALMU B COBPEMEH-
HOM MH(OPMALMOHHOM IIPOCTPAHCTBE;

— (opMHpoBaHHE HABHIKOB MCIOJIB30BAaTh BOZMOXKHOCTH 00pa30BaTEIbHON Cpeabl A J10-
CTIDKEHHSI JINYHOCTHBIX, METAlpPeIMETHBIX W MPEIMETHBIX PE3yIbTaTOB OOYYEHHUS U
o0ecrieyeHHs KadecTBa y4eOHO-BOCIIUTATEIBHOIO IIpoliecca CpeICTBaMM IIperojiaBae-
MBIX Y4€OHBIX IPEIMETOB,;

1.3.

JlucuuramHa OTHOCUTCS K 0a30BOM BapuaTtuBHOU YacTu b1.B.14.
[Tonydyaemple 3HaHUS B pe3ysIbTaTe€ MU3YYEHUS AUCUUIUIAHBI «/[MCKpETHAsE MaTEeMaTHKA»
HEOOXOIUMBI JJI1 TOHUMaHUs U OCBOCHHS BCEX KypCOB MaT€MaTUKU, KOMIBIOTEPHBIX HayK, UX
MPUJIOKEHUN U METOJIUKHU UX MPENOJAaBAHUS.

MecTO IMCHHUILIMHBI B CTPYKTYpE 06pa30BaTeJ’[bl—[0ﬁ MporpaMMmal

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUSs MO JMCHMILIMHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOeHUsI 00Pa30BaTeIbHOI NPOrpaMMbl

[Ipouecc n3ydeHHs] AMCUMILIMHBI HAmpaBieH Ha (OPMHUPOBAHUE CIEAYIOLIUX KOMIIe-
tennmii: OK-3, I1K-2

No Wunekc | Coxepkanue komrie- | B pesynbrare n3ydeHus yueOHON AMCHUILUIMHBI 00Y-
g, | KOMIe- | TeHIH (nmm e€ Ja- YaroIUeCs] JOIHKHBI
" | TeHIMH CTH) 3HaTh yMeThb BJIa/IeTh
1. OK-3 CIIOCOOHOCTBIO HC- | OTHOLIEHUSI  H | MUCCIEI0BATh METOIaMH
MOJIb30BaTh ecTe- | pa3Nu4Hble aj- | KOMOMHATOPHBIE | TUCKPETHOU
CTBEHHO-HAy4YHbIE W | TeOpandecKue CBOWCTBA  JIUC- | MATEMATUKH B
MaTeMaTHYeCKHUe 3Ha- | OTMepaluu  Ha | KPETHBIX ~ MOJIe- | Pa3InYHBIX
HUS JUI OPHEHTA-IIMU | MHOXECTBax, e, rpagos TIPUIIOKECHUSX
B COBPEMEHHOM HH- | 00BEKTax Teo- MaTEeMaTHKH U
(dbopMallmOHHOM Tpo- | puu rpados KOMIIBIOTEP-
CTpaHCTBE HBIX HayK.
2. IK-2 CIOCOOHOCTHIO WC- | OCHOBHBIE  TIO- | UCIIOJB30BAThH OCHOBHBIMH
MOJIb30BaTh BO3MOXK- | HATUS IWCKPET- | 3HAHUSA JUCKPET- | MOHITHIMH
HOCTH oOOpa3oBaTeb- | HOM MaTeMaTu- | HOM MaTeMaTHKH | JUCKPETHOMN
HOM cpensl UIsl JO- | KM, HEOOXOAu- | AN JOCTHIKEHUS | MAaTeMAaTUKHU
CTHKEHHSI  JIMYHOCT- | Mble, JUIS JIO- | IMYHOCTHBIX, Me- | JUIS JOCTIIKE-
HBIX, MeETampeaMeT- | CTHKEHHS JIM4- | TAPeIMETHBIX U | HUS JIUYHOCT-
HBIX H TIPEIMETHBIX | HOCTHBIX, METa- | MPEIMETHBIX pe- | HbIX, METa-
pe3ynbTaToB  oOyde- | MPEAMETHBIX U | 3yIbTaTOB  00Y- | MPEAMETHBIX U
HUST W oOecreueHus | MpeIMETHBIX YeHUs W o0ecre- | MPeIMETHBIX
KayecTBa y4eOHO- | pe3ylbTaToB YeHHsI KauecTBa | pe3yJbTaToOB
BOCITUTATEILHOTO 0o0y4eHus U | yaeOHO- oOy4eHHS U
mporecca CpeicTBaMu | oOecrieueHHs BOCIIUTATENBHOTO | oOecredeHust
MIPernoaBacMbIX KauecTBa ydeO- | mpolecca  Cpel- | KayecTBa
y4eOHBIX IPEAMETOB | HO- CTBaMM Tpernoja- | yueOHo-
BOCIHUTATEIb- BAaEMbIX YYEOHBIX | BOCIIUTATEIb-




No WNunekc | Conepkanue komre- | B pesynpraTe n3ydeHus yueOHOM TUCHUIUIUHEI 00Y-
_— KOMIIe- TeHUHH (Uu e€ ya- Jaromuecs JOJDKHEI
TEHIIUU CTH) 3HATh yMeTh BJIa/IeTh

HOTO TIpolecca | MPeaIMETOB HOTO TpoIiecca
CpelIcTBaMuU CpeacTBaMu
MPEToaBaCMBbIX mperoaaBac-
y4eOHBIX Tpe- MBIX Y4€OHBIX
METOB MIPEIMETOB

2. CTpyKTYypa U cojep:KaHue TUCHUTIIHHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT
OO6mas Tpy10EMKOCTh AUCUMILIMHBI cocTaBisieT 4 3au.en. (144uaca), ux pacnpeneieHue

110 BU[aM pabOoT MpeICTaBIECHO B TaOIUIIE

O0beM IMCUMILINHBI M BUAbI Y4e0HOH padoThl

Bun yuebnoit paboTbl Bcero Cemectp
4acoB 5

AyauTopHBIe 3aHSTHS (BCEro) 58,3 58,3
B Tom uucie:
3aHATHS JEKIIMOHHOTO TUTIA 18 18
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTHYe-
CKHE 3aHATHUS, TPAKTHKYMBI, KOJUIOKBHYMBI U UHBIC 36 36
AQHAJIOTMYHBIC 3aHATHSA)
HKP 0,3 0,3
KCP (ycrHbiit oTBeT, TecT ONn-line) 4 4
CamocrosiTesibHas padora (Bcero) 41 41
B ToM uucne:
Jlokia e 10 10
Dcce, MHAMBHIyalbHOE JOMAIIIHEE 3aaH1e 10 10
Pemenue tunosoro pacuera 10 10
W3ydeHue AOMOIHUTENBHON U 0a30BOH JINTEPATYPHI 11 11
[ToaroroBka K TEKyIeMy KOHTPOJIIO - -
Kontpomns: 447 44,7
[ToaroToBka K SK3aMeHy 3,7 3,7
OO0mas Tpya0eMKOCTh yac. 144 144

B TOM 4YHCJI€ KOHTAKT-

58,3 58,3
Has1 padoTa
3a4. e/l 4 4




2.2 CTpyKTYypa IMCHUIUVIMHBI:

pasz-
nena

KomngectBo yacos

HaunmeHnoBanue pasneinoB
P Bcero pabota

AynuropHas CamocTrosTenbHas

pabora

113 JIP

2 3 5 6

7

DnEeMEHTHI TEOPUH MHOXKECTB 42

18

N oo |dM-Y

KomOunaropuka 24

12

I'padbl 1 UX OCHOBHBIE CBOKMCTBA.
[Tpuknanubie 3a1a4n Ha Tpadax 29 6 - 12

11

Bceezo: 18 36

41

2.3 Coaep:xkaHue pa3ieioB JMCHUILIAHBI:
2.3.1 3aHATHA JeKINOHHOI0 THIIA

TeMbl TeKITMOHHBIX 3aHATUH

qacChbl

9J1eMeHTBI TCOPUHN MHOKECTB

18

36

[TonsiTe MHOXECTBa, paBEHCTBO MHOXecTB. Omepaiuu nepeceueHus,
OOBEMHEHUS M Pa3HOCTH, OCHOBHBIC TOXJIECTBA JIJISI 3TUX OIEPAILIUN.
BxiroueHne MHOXECTB, MOAMHOXKECTBO. MHOMXKECTBO BCeX MOIMHO-
xecTB (OyJieaH) TAaHHOTO MHOXECTBA M YUCIIO 3JIEMEHTOB B HeM. Orie-
parus JOTOJHEeHUs MHOXKeCTBa, OylieBa anreOpa MHOKECTB, TOXKIECTBA
OyneBoit anreOpsl MHOXKeCTB. [IpuHIIMTT NBOWCTBEHHOCTH. [[ekapToBO
npousBeieHne. beckoHeuHble 00BEAMHEHUS, TIEPECEUCHHs] U TIPOU3BE-
JICHUSI.

OTHOLIEHUS MEXy MHOKECTBaMHU. bUHapHbIE OTHOLIEHMSI HA MHOXKE-
ctBe. Knaccudukaius OMHapHBIX OTHOIIEHUH (pedeKCUBHOCTh, CUM-
METPUYHOCTh, TPAH3UTHUBHOCTb, aHTUCUMMETPUYHOCTb, JIUHEHHOCTD U
T.11.). CriocoObl 3aaHus OMHApHBIX OTHOIICHUH (Tpadamu M UX Aua-
rpaMMaMH, MaTpULAMH, CIIMCKaMHU CMEXHOCTH). MaTpuia GMHApHOTrO
OTHOILIEHUS U CBSI3b €€ CBOMCTB CO CBOMCTBAMU OTHOILICHHSI.

Omnepauuu Hajx OMHApHBIMU OTHOLIEHUAMHU (OyJeBbl omeparuu, oOpa-
IIeHHE, YMHO)KEHHE, CUMMETPUYHOE, TPAH3UTHUBHOE M PEQPIIEKCHUBHO-
TPaH3UTUBHOE 3aMblkaHusA). CBA3b C ONEpalusAMU HaJ MaTPULIAMH.
Kpurepuii TpaH3UTUBHOCTH OMHAPHOTO OTHOIIEHHUS.

OTHOIIEHUS SKBUBAJICHTHOCTU U UX CBA3b C Pa30MEHUSIMH MHOXKECTBA.
OTHOWIEHNST YaCTUYHOIO MOpsAKa. YacTHUHO yNoOpsIOYEHHBIE MHOXE-
crBa. Haumenbmuit u HanOGonpIunit 3neMeHTsl. OTHOIIEHUS JIMHEHHOTO
Y TTOJTHOTO TOPSIKA.

Otobpaxenus. Knaccugpukanus orodpakeHUil HHBEKTUBHOCTD, CIOPb-
€KTUBHOCTb, OMEKTUBHOCTh). Cymnepro3uius 1 ee CBOMCTBa (accouua-
TUBHOCTB, COXpaHEHHE CBOUCTB oToOpaxkeHHit). OOpaTHOE OTHOIIEHHE
1 KpUTEpPUH CYIIECTBOBAHUSI 0OPATHOTO OTHOIIEHHUS.

DJIeMeHTbl KOMOMHATOPUKH

5-6

[IpyHIMI EpeMHOXKEHMS U IPUHLUI CIIOKEHUA. PazMenienus u nepe-
ctaHOBKH. DOpmMynbl AJi1 BBIUMCICHUS YUCIAa NEPECTAHOBOK M YHCIIA
pa3MeILCHU.

Yucna covetanuii 1 ux cBoicTtBa. OpMynbl AJis1 BBIYMCICHUS YHCIIA
coueranuii. TpeyronbHuk Ilackaina. buaom HeroTona.




[lepectanoBkU U coueTaHus ¢ MOBTOPeHUsIMU. DOPMYIIBI U1 BBIYUCIIE-
HUS YUCJIa MEePECTAaHOBOK C MOBTOPEHUSIMU U YKCJIAa COYETAHUU C TO-
BTOPEHUSIMHU.

DJIeMeHTHI Teopuu rpagos

7-9 | IlepBoe 3nakoMcTBO ¢ Tpadamu. Onpenenenue rpada 1 OOBIKHOBEHHO-
ro rpada. Juarpammel. OTHOLIEHUSI CMEKHOCTH U UHIUIACHTHOCTH,
MaTPUIBl CMEXHOCTH U MHIUJACHTHOCTU. CTeneHb BEPIINHBI, IEMMa O
pyKoIoxatusax u ee ciencraue. Mzomopdusm rpados. [loarpadsr u
TUNBI ToArpadoB. MapupyTsl, LEnH, TPOCThIe LenH, HUKIbl. OTHOILIe-
HUE CBSI3HOCTH U KOMITOHEHTHI CBSI3HOCTH. MOCTBI U YMCIIO KOMITOHEHT
CBSI3HOCTH. MOCTBI U 12
UUKIIBL. BepxHsist onenka uncia pedep B 00bIKHOBEHHOM Ipade U HIX-
HsIs OTICHKA YrciIa pedep B Mpou3BOIBHOM Tpade. [[BynoibHbIe rpadbl
u Teopema Kennra. Onpenenenue oprpada, 1uarpaMMsbl, OTYyCTEIIEHN
3axoja U ucxoja Jutst BepmuH. OpMapipyTsl, OpLEnH, MPOCThIE OPLETH
WJIH ITYTH, OPUUKIIBI UK KOHTYpBI. CBA3HOCTH M OPCBSI3HOCTH oprpada.
Jleca u nepeBbsi, TEOpEMa O JEPEBBAX DUIIEPOBHI LIETIH, TeopeMa Disie-
pa. 'amunbroHOBBI Tpadsl, Teopemsbl Hupaka u Ope.
2.3.2 JIaGopaTopHbIe 3aHATHS
No Hammeroanme HaumenoBanue nabopaTopHbix paboT Popwma TeKy1uero
paznena KOHTPOJIS
1 2 3 4
1. OnemMeHThI Teo- | [loHaTne MHOXkecTBa. Oniepanuu HaJ MHOXKe- 4
PHH MHOKECTB CTBaMHU.
2. OTHoleHNsT MeXJIy MHOXecTBaMU. buHapHbIe
OTHOILIEHMs Ha MHOXkecTBe. Knaccugukanus 6u-
HapHBIX OTHOUICHUH: pe(IeKCUBHOCTh, CHMMET-
PUYHOCTh, TPAH3UTUBHOCTb, AHTHUCUMMETPHY- 4
HOCTb, TUHEHHOCTh. Marpuiia 6MHapHOTO OTHO-
bunapubie or- . o
LIEHUs1 M CBA3b €€ CBOMCTB CO CBOMCTBaMH OT-
Hourenus HOIIICHMSI.
3. Omnepanuu HajJ OWHApPHBIMM  OTHOIICHUSMH.
CBs13b ¢ onepanusMu Hajg Marpuniamu. OTHOIIE- 5
HUS HKBUBAIEHTHOCTH. OTHOLIEHUS JMHEHHOTO
Y TIOJTHOTO TTOPsIIKa
4. Oroopakenus: |OroOpakenus. Knaccudukanus oroOparkeHHH:
WHBEKTUBHOCTh, CIOPHEKTHBHOCTh, OHEKTHB- 2
HocTh. Cynepro3unus u ee CBOMCTBa
S. DJieMeHThI KOM- |[I[pUHIIUTT YMHOXXEHUST W TPHHIIMIT CIIOKEHUS.
ounaropuku |Pa3menienus u nepectaHoBkU. Yucna coueTanuit 8
U UX CBOICTBA
6. IlepBoe 3HakomcTBO ¢ Tpadamu. OmnpeneneHue
rpada u oObIKHOBEHHOro rpada. JlnarpamMmsl.
OTHOIIEHUS! CMEXHOCTM UM MHUUACHTHOCTH, 9
MaTpULIBl CMEKHOCTH M MHUUJAEHTHOCTH. Crte-
IleMeNTRI Teo- [TCHP BEPUIMHBL JEMMa O PYKONONATHAX U ee
CJIEJICTBHE.
7. pun rpagon Nzomopdusm rpados. [oarpadsr u Tumsl noa- 9
rpadoB. MapuipyTsl, 1lenu, TPOCThIE 1ENH, IIHK-




JI6I. OTHOIIIEHHE CBSI3HOCTH M KOMIIOHEHTHI
CBSI3BHOCTH. MOCTBI M YMCJIO KOMIIOHEHT CBSI3HO-
cti. MOCTHI B

IIUKJIBL.

8. JIBynonbHbIe rpadbl 1 Teopema Kennra
9. Onpenenenne oprpada, AUarpaMMbl, TOJYCTe-
MEHU 3aX0/1a U UCcX0/a Ajs BepinH. OpMapuipy-
ThI, OPIIETIH, TIPOCTHIE OPIENH WIIA ITyTH, OPIIUK-
JIbI WM KOHTYpPbL. CBSI3HOCTh U OPCBSI3HOCTH Op-
rpada
10. 2
Jleca u nepeBbs, TeOpeEMa O JEPEBBAX
11. DilepoBsl LienH, Teopema Jisiepa. ['amMmuabTo- 2

HOBBI rpadsl, Teopemsl Jupaka u Ope.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboTsl HE IPEyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus JJI CaMOCTOSATeIbHOH pPadoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOIYJIIO)

[TepeueHsb yueOHO-METOMIECKOTO 00SCTICUCHUS TUCIIUILIN-

AJ1bHBIX 300aHUT

Ne Bun CPC HBI 110 BBIIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 2 3

1 |IIpopabomka u noemope- |MeTonnyeckue yka3aHHs 110 BBIIOJIHEHUIO CAMOCTOSITEIbHOM
HUe 1eKYUOHHO020 mamepu- [PAdOTHI, yTBEPKACHHBIE Kadeapoil HHPOPMALIMOHHBIX 00pa-
ana, n0020mMo6Ka K npoge- |30BaTeIbHBIX TeXHOJOTUH, npoTtokos Nel ot 31 aBrycra 2017
\POUHBIM 1adOpamopHbim T

abomam
2 |Boinonnenue unoueuoy- Meroanueckue ykazaHusl MO BBIITOJTHEHUIO WHIUBUIyaIbHBIX

3a/laHul, yTBEpKIeHHbIE Kadeapoit HHPOPMAIIMOHHBIX 00-
pa3oBaTENbHBIX TEXHONOIUH, mpoTokoia Nel ot 31 aBrycra
2017 r.

Y4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaromuXcs U3
YHCIIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/10poBbst (OB3) npenocTaBistoTcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHWYCHHUSM UX 3JJOPOBBS U BOCIIPUATHS HH(DOpMAITIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,
JlaHHBIH MepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTHHTEHTa 00Y-
YAIOIIUXCS.




3. O6pa3oBare/ibHbIE TEXHOJIOTHH

Hpeno;[aBaHHe JAUCHUIIJIMHBI BCACTCA C IMPUMCHCHUCM CJICAYIOIIUX BHI0B 06pa30Ba-
TEJIBHBIX TeXHoJoTHi: MHpOpMamOHHO-KOMMYHUKAIIMOHHBIE TeXHOJOrHH. Pabora B KoMaH-
ne/padora B manoi rpymme. [IpobiemHoe o0ydenue. Onepexaromas caMoCTosTelIbHas padoTa.
Metoxa poOIEMHOTO H3JI0KECHHSL.

®opmbl opranuzaimu yuedHoro nporecca: Jlekuus. JlabopatopHoe 3ansatie. CaMocTosi-
TeJIbHas paboTa CTYJICHTOB.

ConepkaHue TUCHUIUTMHBI UMEET KaK TEOPETHYCCKYI0, TaK W MPAKTUYCCKYIO HaIpaB-
aeHHocTh. ClieZIoBaTeNbHO, MPEMOAaBaHNe dTOTO Kypca OCHOBBIBACTCS HA TECHOW CBSI3U JIOCTH-
JKeHun TCOPHU U MPAKTHUKU U COMMPOBOKAACTCS MOJYUCHUCM MPAKTUUCCKHUX HABBIKOB U yMeHI/If/'I
10 pean3aluy NeIarorndecKux TEXHOJIOTUI B COBPEMEHHOM 00pa30BaTeIbHOM IpoIiecce.

B cBa3u ¢ stum HU3YUCHHUC KypcCa NpCANoaractT CO4CTaHUC TaAKUX B3aMMOIOIIOJIHAKOIINX
dopM 3aHATHI Kak JIEKIHs, JJAOOpaTOPHOE 3aHATHE, CAMOCTOSTEeNIbHAs paboTa C HAYYHBIMH U
y‘Ie6HO'MeTO[[I/ILI€CKI/IMI/I UCTOYHHUKaAMMU.

B mporuiecce u3nokeHus JEKIMOHHOTO MaTepualia MPUMEHSIOTCS JICKIUU-HH(DOpMaIuH,
HpO6JICMHBIe JICKIIUH, HHq)OpMaIIPIOHHO'KOMMYHI/IK&THBHI)IC TCXHOJIOTHUH, BJICKTPOHHBIC CpPCHO-
cTBa 00y4eHHUs (IIPE3CHTAIMH, OTIOPHBIC KOHCIIEKTHI). J{J1s1 IpoBeIeH s J1abopaTOpHOTO MPaKTH-
KyMa UCIIOJIB3YIOTCA OIIOPHBIC-KOHCIICKTBI, OTIOPHBIC CXCMbI

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTaluu

No KonTponupyemsbie pa3aensl auc- Koz xonrponupyemoii HaunmenoBanue
n/n LUTUTAHBI KoMmeTeH M (MH e¢ OLICHOYHOI'O CPEJICTBA
4acTH)

1 JJieMeHTbI TEOPHH MHOKECTB Bonpoce! ycTHOrO
OK-3, TIK-2 ornpoca. 3aJjaHus K Ja-
OOpaTOPHBIM 3aHATHUSIM

2 Bonpocs! yctHOrO
bunapublie oTHOLIEHHS OK-3, TIK-2 ornpoca. 3aJjaHus K Ja-
OOpaTOPHBIM 3aHATHUSIM

3 JJieMeHTbI TEOPHH MHOKECTB Bonpocs! yctHOrO
OK-3, TIK-2 ornpoca. 3aJjaHus K Ja-
OOpaTOPHBIM 3aHATHUSIM

4 Bormpocs! ycTHOTO
BunapHbIe OTHOLICHHSA OK-3, TIK-2 ornpoca. 3aJjaHus K Ja-
OOpaTOPHBIM 3aHATHUSIM

OTBeT CTyAeHTa Ha DK3aMeHe IO TUCIMIUTHHE OIIEHUBACTCS 10 MATHOAIHHOH MIKae.

Kpumepuu oyenxu:

OYeHKa «Hey0081emeopumenbHoy — CTYACHT MOKa3al MpoOenbl B 3HAHUSIX OCHOBHOTO
y4eOHOro MaTepualla, 3HaYUTEJIbHBIE MPOOEbl B 3HAHUAX TEOPETUYECKUX KOMIIOHEHTOB IMpO-
TpaMMbl; HEYMEHUE OPHUEHTHPOBATHCSI B OCHOBHBIX HAYYHBIX TEOPHSX W KOHIICTIIUSAX, CBS3aH-
HBIX C OCBaMBAaEMOMW JUCIUIUIMHON, HETOYHOE UX OMHUCaHME; ciaboe BiIaJeHHe HAYyYHOU TepMu-
HOJIOTHEW W MPO(QECCHOHATFHBIM WHCTPYMEHTAPHEM; IOMYCTU TPUHIMITHAIBHBIE OIIMOKH B
BBINIOJTHEHUH TPEIYCMOTPEHHOW TUCHUILIMHON pacdeTHO-Tpaduieckoro 3aJaHusi, M3JI0KEHUE
OTBETa Ha BOMIPOCHI C CYIIECTBEHHBIMH JTUHIBUCTHUECKUMH U JIOTHYECKUMHU OLTMOKAMU;

oyenKka «y0061emeopumenbHoy — CTYACHT TOKa3ajl 3HAaHUS OCHOBHOTO y4eOHOTO Mare-
puana B o0beMe, HeOOXOAMMOM I AajbHeHIe yueObl, Ipu 3TOM UMEIOTCS HeriayOokue (Io-
BEPXHOCTHBIC) 3HAHUSI TEOPETHUECKUX KOMIIOHEHTOB MPOrPaMMBbl AMCIUILIMNHBL, TPOIYCK BaX-



HBIX CMBICJIOBBIX 3JIEMEHTOB MaTepHualla; IOHUMAHUE CYIIHOCTH OCHOBHBIX HAy4YHBIX TECOPUH U
KOHLENINM, CBA3aHHBIX C OCBAMBACMOW NHCLUIUIMHOMN; HEIOJHOE INPEACTABICHUE O COIEpKa-
HUM Hay4YHBIX TOHSATUH M TEPMHHOB, HEJOCTATOYHOE BIaJicHUE NMPO(ecCHOHAIBHBIM HWHCTPY-
MEHTapueM; HapyIEHUE MOCIEN0BATEIbHOCTH B U3JI0KEHUU OTBETA HA BOIPOCHI, HETOYHOCTH B
dopmynupoBKax, TpeOyIOILe AONOJHUTEIBHBIX MOSCHEHUI; CIPAaBUJICS C BBIMOJHEHHEM pac-
YEeTHO-Tpau4ecKoro 3aJaHusi, NpeayCMOTPEHHBIX TUCLMIIIIMHOM, 3HAKOM C OCHOBHOM JUTEpa-
TYpOH, pEKOMEHIOBAHHON ITPOrpaMMOM TUCLUHUILINHBI, JOIYCTUII IOTPEIIHOCTH B OTBETE HA BO-
IPOCHl U IPU BBIIOJHEHUU MPAKTHUECKOro 3aJaHus, HO 00JaJaeT HeOOXOAMMBIMU 3HAHUSAMHU
JUIS MX YCTPAHEHMS II0J PYKOBOJICTBOM IIPENOIABATEINS;

OYeHKa «XOpouio» — CTYEHT IoKa3all II0JIHOE 3HaHUE y4yeOHOro Marepuasia, CUCTeMaTH-
3UPOBAHHBIC, IOJIHBIC 3HAHUSA TCOPETUYECKUX KOMIIOHEHTOB IIPOrpaMMBbl JUCLUILIMHEI C HE3Ha-
YUTEJIBHOM MOTPEIIHOCTBIO, HE NCKa)KAIOIEH CMBICIIA U3J1araéMoro MaTrepuaia; yMEHUE OpHUCH-
TUPOBATHCA B 0A30BBIX TEOPUAX, KOHIECMIUAX M HAMIPABICHUSX, CBSI3aHHBIX C OCBAMBAEMOM T C-
LUIUIMHOM; aJieKBaTHOE HCIOJb30BAHHWE HAYYHOH TEPMHUHOJOIMHM, BaJIeHUE NPOQecCuOoHaIb-
HBIM MHCTPYMEHTApUEM; CTUIIMCTUYECKN IPAMOTHOE, JIOTHYECKHU IIPABUIIBHOE U3JI0KEHUE OTBETA
Ha BOIIPOCHI, HE TpeOyrollee JOMOJHUTEIbHBIX MOSCHEHHH; YCIEUIHO BBITOJHWI PAaCYETHO-
rpadguyeckoe 3aJaHue, YCBOMI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO B IPOrpaMMe IHcC-
LUIUIMHBI, TIOKa3aJl CUCTEMAaTUYEeCKUH XapakTep 3HaHUHM 1O JUCLHUIUIMHE U CIIOCOOEH K X caMo-
CTOSITEILHOMY ITOTIOJTHEHUIO 1 OOHOBIICHUIO B XO/JI€ TAIbHEHIIIEH y4eOHOH paboThI;

OYeHKa «OMIUYHO» — CTYJIEHT IO0Ka3aj BCECTOPOHHEE, CUCTEMaTHYeCKOoe M TIyO0okoe
3HaHME y4eOHOro Marepualla, CUCTEMAaTU3UpPOBaHHbIE, ITTyOOKHE U NOJIHbIE 3HAHUS TEOpeTUYe-
CKHUX KOMIIOHEHTOB JUCLIMIUIMHBIL, YMEHHE OPUEHTUPOBATHCSA B HAYYHBIX TEOPHAX, KOHLIEILIUAX
Y HaIPABJICHUSX, CBA3aHHBIX C OCBAMBAEMON JAMCLUIUIMHONW; YMEHUE CAMOCTOSTENIbHO aHAIN3H-
poBaTh (PaKThI, COOBITHUS, SABJICHUS, POLIECCHl B UX B3aUMOCBS3U U JTUATEKTUUYECKOM PAa3BUTHH;
TOYHOE HCIOJIb30BAHNE HAYYHON TEPMHUHOJIOTUY, BlaJieHHe poeCcCHOHaIbHBIM HHCTPYMEHTa-
pUeM; CTUIUCTUYECKUA I'PAMOTHOE, JIOTMYECKU IIPABUIIBHOE W3JI0KEHHE OTBETa Ha BOIIPOCHI;
YMEHHE CBOOOIHO BBINOJIHSTH pacuyeTHO-rpadUuecKoro 3ajaHue, NpeaycCMOTPEHHOE AUCLUILIU-
HOM, OCBOMJI OCHOBHYIO JIUTEPATYPy U 3HAKOMBIN C JOMOJIHUTEIBHON JINTEPATYPOU, PEKOMEHI0-
BAaHHOM JMCLUILUINHON; [TOKa3aJl BCECTOPOHHIOK ITyOOKYH0 Pa3pabOTKy MPaKTHUECKOro 3alaHus
C UCIMOJIb30BAHUEM IIHPOKOTO KPyra MCTOYHMKOB MH(OPMALMHU, CAMOCTOSTEIBHOCTh PELICHUS
3a/1a4M U MPUBOJUMBIX CYXKICHHUH; BCE pacyeThl CIEJIaHbl IPABUIIBHO; BBIBO/BI BBITEKAIOT U3 CO-
JiepKaHus 3a/1a4M, IPeASIoKeHUsT 000CHOBAHbI, B U3JI0)KEHUU OTBETA HET CYILECTBEHHBIX HEJll0-
CTaTKOB.

4.1 ®dona OLEHOYHBIX CPEACTB IJIs MPOBeAeHHUs TeKYIel aTTecTalun

O0pa3usbl 3a1a4 1J151 KOHTPOJIBHBIX PadoT

1. Andasur memenn Mym6a-tOmOa cocrout u3 Tpex 6ykB. CioBoM cuMTaeTcs jrodas mocie-
JIOBAaTEJIbHOCTh U3 OJHOM, JABYX, TpeX MM ueThipe OykB. CKOJBKO B 3TOM s3bIKE (hpa3, conuep-
JKaIUX POBHO 5 CIIOB?

2. Jlanbl 1Ba ABOMYHBIX uKcia @ u b. Yncno a natusHadHoe, b — Tpex3HayHoe. DTH 4ncIia mpu-
CTaBWJIM OJTHO K JIPYTOMY: ClieBa a, cripaBa b. B pe3ynbrare momy4uaocs BOCbMH3HAYHOE YHCIIO.
CKOJIBKO CYIIECTBYET BOCBMU3HAUHBIX YUCEN, B KQXKJIOM U3 KOTOPHIX HEYETHOE YMCIIO €IUHHMIL,
€CIIM B YMCIIE & eAMHUII OoJTbIe, YeM B yrcie b? Yucma MOryT HaunHATHCS C HYJIA.

3. U3BecTHO, uTo cymecTByeT 1540 N — 3HAYHBIX ABOMYHBIX YHCEN, B KQKIOM U3 KOTOPBIX TOY-
HO Tpu Hyns. HaiinuTe ymcio N, eciiu yucia MOryT HAYMHATBCS C HYJIS.

4. CKOJNBKO YeTHIPEX3HAUHBIX YMCENl MOKHO COCTABUTh M3 LU(P MIECTEPUUHON CUCTEMBI CUMC-
JIEHHs, €CJIM MOBTOPBI pa3peleHsl 1 Beex HUdp 3a nckmodenueMm uudp 0 u 1, U3 KOTOpbIX
Ka)/1asi COAEPIKUTCS B TOM YHCIIE 110 OJHOMY pasy (T.€., B KaXI0M 4Kcie uMeeTcs oxHa uudpa 0
u oxHa mudpa 1)? Yucnaa MOryT HaUMHATHCS C HYIIS.



5. B gecatuunom umcie 32541 kaxayro 4eTHyIo udpy 3aMEHIIIM HEYETHOU, a KAy HEeUeT-
HYI0 — 4eTHOH. CKOJIBKO MOJIyYUTCSI HOBBIX YUCEJI, HE HAUWHAIOIIUXCS C HYJISl M HE COZIEPIKALIIX
NOBTOPOB u(p?

6. CKOJIBKO CYIIECTBYET MATU3HAYHBIX YHCEN MATEPUYHON CHUCTEMBbI CUMCICHHS, B KOKIOM U3
KOTOPBIX TOYHO 3 OJMHAKOBBIX UQPHI, a OCTATbHBIE IHU(PBI BCTpEUYaArOTCs HE 00JIee YeM 10 O-
HOMY pa3y? Uuciia MOTYT HAYHMHATHCS C HYJIS.

7. CKOJIBKO CYIIECTBYET YETHIPEX3HAUHBIX YMCENl CEMEPUYHON CHCTEMBI CUMCIICHUS, B KaXIOM
U3 KOTOPBIX COJIEPKHUTCS XOTs Obl ofHa yeTHas mudpa u xots 061 ogHa HeuéTHas? C HyIs yucia
HE MOT'YT HauWHATHCA. [IOBTOPHI (P BO3ZMOKHBI.

8. JIBy3HauHOE CEeMEpPHYHOE YMCIIO @1 MPHUCTABUIM CJI€Ba K TPEX3HAYHOMY BOCHBMEPHUYHOMY
yuciy ap. [lomydnnocs naruzHaunoe 9ucio g. CKONBKO CYIIECTBYET YHCEN d, B KAKIOM U3 KO-
TOPBIX YacTh @1 COJEPKUT CTOJBKO € YETHBIX IU(P, CKOJIBKO M YacCTh dp, €CIU YHUCIA MOTYT
HAUYMHATHCA C HYJIS, U B 00€UX YaCTSAX d1 U dp BO3MOXKHBI TOBTOPHI TG p?

9. W3 MHOXecTBa TPEeX3HAYHBIX JEBATEPUYHBIX YUCEI, B KOTOPHIX BO3MOXKHBI OBTOPHI LIU(p,
¥ KOTOpbIE MOTYT HAaUMHATHCS C HYJIS, YIAJIUIM BCE YETHBIE YKCIa, COJIep Kallue X0Ta Obl OIHY
U@y, SBISIOMIYIOCS IPOCTHIM YUCIOM. CKOJIIBKO YHCEN 0CTANIO0Ch?

10. IToctpouts rpaduueckoe n3o00pakeHue aepesa mo 3aganHomy koxy: 117856921

11. Tloctpoiite Tpad, TBOMCTBCHHBIH M0 OTHONICHHIO K 3aJaHHOMY Tpady, IPeICTaBICHHOMY
MHOKeCTBOM (Habopom) pebep. B durypupix ckoOkax ykazaHbl mapbl 4uces. DTO HOMEpa Bep-
IIMH, COCIMHEHHBIX pedpamu. J[1si JBOWCTBEHHOTO rpada OIMpenesuTe YHCiIo pedep, YHcio
BepiuH U uncio rpanei {{1,2}, {1,3}, {1,7}, {2,3},{3.4},{3,6},{4,5},{4,6},{5,6},{5,7},{6,7}}
12. [To 3amaHHOM MaTpuIle CMEKHOCTH TTocTpoiiTe Tpad, ¢ Nel2-22 mo 3a1aHHOM MaTpHIle
WHIUJCHTHOCTH U OTBETUTH Ha BOIIPOCHI.

Bl 1 2 3 4 5 6 7 8 DBompocs: a) yKaXuTe CTeNeHb BepmuH 1 u 4;

1 1 0) yKa)XUTe BEpILINHBI, CTENIEHb KOTOPHIX paBHA 3;
2 1|1 1 | B) CKOJBKO YETHBIX BEpILIUH B rpade? YKaxure

3 1 11 UX HOMEpA;

4 1 1 | T)yKaXuTe BHCSYHE BEPIIUHBI;

5 |1 1 1 | 1 | &) cxombko pedep comepkuT nomnoiaHeHue rpagda?
6 1 €) YKaXUTE BEPIINHBI, CMEXHBIE OTHOCUTEIHHO

7 1 BEPILUHEI 4;

8 1 1 | 1 K) W3 3aJaHHOrO Tpada yAalIuiIu BEPIIUHY 5.

CkounbKo B nosyduBLieMcs nojarpage pedep?

13.  Haiitn sneMeHTHl MHOXecTBa P. YHHBEpCaJIbHBIM CUHTATh MHOMXECTBO JECATHYHBIX

mudp. Ilpm caMOKOHTpONE JJIEMEHTHI MHOXEcTBa P ymopsmouuTs TO BO3PaCTaHUIO
P=BNDUANBNCUANCNDUANBND, ecmn: A={0,1,3,4,5,8}

B={1,2,3,7,9}, C={2,4,5,6,7,9}, D={0,1,3,4,5,6,7}.

14.  VYupoctuts hopmyny npu yciaoBuu, uto MHOXecTtBa A,B,C,D cBsi3aHbl OTHOLICHUSIMHU
Buga A € B c C ¢ D c U, rae U — yausepcanbHoe MHOxkecTBo. P =ANBNCUANBNCU
ANBNnCNDUANBNCND.

15. [Toctpouts nuarpammy Benna ans muoxects A, B, Cu U ={0, 1, 2, 3, 4,5, 6, 7, 8, 9}.
IIpy MOMOIIY MOJTy4EeHHOM AuarpaMMbl Hail[uTe IeMeHTh MHOKecTBAa P P = ANBNCUAN
BNnCuAnBnCUAnBnC,A={0,1,2,3,4,58} B={1,2,3,45,7,9}, C={2,3,4,5,6,9}

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIsl MPOBeICHNs MPOMEKYTOYHOH ATTeCTAMHI

IlepeyeHb BONIPOCOB K IK3aMeHY
1. TlonstHe m crocoObl 3amaHus MHOXecTB. OTHOLICHHS MEXAY MHOXXecTBaMH. HHCIoBbIE

MHO>KECTBA.
2. Omeparuu ¥ CBOMCTBA olepaluii HaJ MHOKecTBaMu. Kpyru Ditnepa.
3. KomOunaropusle 3anaun. [IpaBuna cymMmmbl U IpOU3BEICHUS.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

[TepecTanoBKH, pa3MeILleHHs, COUETaHUS 0€3 TOBTOPEHHUS.

[TepectaHOBKH, pa3MelLLIEHNUs, COYETAHNUS C TIOBTOPEHUSIMH.

JlekapToBO MPOM3BEJCHUE MHOKECTB, MOHATHE COOTBETCTBHA. CrOCOOBI 3a/laHUSI COOTBET-
CTBHH.

[Toustus pynkuuu u orodpaxxenus. Mx cBoiicTaa.

Bunapusie orHomenus. CriocoOb! 3a1aHusl OMHAPHBIX OTHOIICHHH.

CBoiicTBa OMHAPHBIX OTHOILICHUH.

. Tunbl OMHApPHBIX OTHOLIEHUH.
. OcHoBHBIE TIOHATHUS TeopuH rpadoB: rpad, ncepaorpad, mynbrurpad, noarpad, Haarpad,

YaCTHYHBIN rpa(b, CMCXKHOCTb, MHIUACHTHOCTD, CTCIICHb BCPIUINHEI,

. OCHOBHBIE TTOHATHUS TEOPHH TPpadoB: OAHOPOIHBIN rpad, MOTHBIN rpad, JoNOIHEHUE Tpada,

o0beMHEHHE U mepecedeHue rpados, n3oMopdusM, MaTpUIlbl CMEKHOCTH U MHIUACHTHO-
CTH.

MapipyTsl, 1IenH, HUKIBL, CBA3HOCTH Tpada. HaxoxaeHue Bcex MpOCThIX LETIEH.
DUNepoBkI LIETH U [UKIJIBL. Y HUKYpcaabHas JIMHUS.

["amunbTOHOBEI rpadbl. 3aa4a 0 KOMMUBOSIKEDE.

JIBynonbHbIi rpad. Metpuka rpada.

Teopema Ditniepa o mIockux rpadax.

['omeomopdusm. Kputepuii [lontpsiruna-Kyparosckoro.

JIBoiicTBeHHbIe rpadpl. DyHIaMEHTATbHAS CHCTEMA ITUKIIOB.

Hepesbs u nec. Kogupoanue nepesneB. [locTpoenue aepesa no ero Koay.

Paspesbl. Xpomaruueckoe uucio rpados. ['unoresa 4eTeipex Kpacok.

[Tonsitue oprpacda. CreneHs BepmnHbl oprpada. MapmpyTsl, IeTH, IUKIbI B oprpadax.
Cesi3HOCTH Oprpada. DitsiepoBsl 11eTH U HUKIIBI B oprpadax. [Tomusiii rpad.

O Teopuu TpaHcBepcaneil. MeTo Hax0Xk1eHUs! BCEX TPaHCBEpCaleH.

Haxoxaenne MakcuMaabHOU MPOMYCKHOW CITOCOOHOCTH TPAHCIOPTHON CETH.

Oprpadsl 1 OuHapHble oTHOIIEHU. [luarpammsl Xacce.

O06pa3elr SK3aMEHAIIMOHHOTO OuIeTa

1920
MHHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUMCKOUN ®EJEPALTUN

denepanbHOE roCy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKICHUE

BbICIIET0 00pa30BaHUs

«Ky6aHckuil rocy1apcTBEHHbIN YHUBEPCUTET»
(®I'bOY BO «Ky6I'Y»)
®dakynpTeT MATEMAaTUKU U KOMIIBIOTEPHBIX HAyK
Kadenpa nndopmanmonHbsix 06pa3zoBaTeIbHbIX TEXHOIOTUN
Hanpasnenue 44.03.05 Ilenarornueckoe oopa3oBanue (¢ A1ByMs IpOoGUIIsIMH)
OK3aMeH 10 Kypey «JluckpeTHast MaTeMaTHKa» 3 Kypc

Bunem Ne 1

JHexapToBo nmpousBeaeHue. beckoHeuHble 00bETMHEHUS, TIEPECCUCHUS

[Toxarpader u Tumne! moarpadoB. MapuipyTsl, IEMH, POCTHIE LEMH, [THKIIBI

3amaun

1. B smuke naxonures 20 neraneil. MI3BecTHO, 4TO 5 U3 HUX SIBISIOTCA CTaHAApTHBIMU. M3 3THX
netaneit Beiouparot 3. CKOJBKO CYIIECTBYET CIOCOOOB BBIOOpA TPEX JAETalei TaKuX, 4TOOBI
cpeau HUX ObLIa, IO KpaliHel Mepe, oJ{Ha cTaH/apTHas?



2. Omnpenenure, Kakue U3 MPUBEIACHHBIX HUKE OTHOLIEHUH Ha Z sSBisieTCs peIeKCUBHBIMH,

CUMMETPUYHBIMU, TPAH3UTUBHBIMU?
a) «X+Y — HEYETHOE YUCIIO»; 0) «X+Y — YETHOE YHCIIO»; B) « XY —HEUETHOE YHCJIO»; T)

« XtXY — 4eTHOC YHUCIIO».

3. Moctpouts rpad Mo MaTpuile MHIUACHTHOCTH. HaliTh cTeneHs BepIInHBI VZ
XX | X x| x| x| X
v, 0 1 0 1 0 1 0
v, 1 1 l 0 1 0 1
Vy 1 0 1 0 0 1 0
v, 0 0 0 1 1 1 0

@®OC 1o TUCIMITIMHE MPEACTaBICH KaK OTJEIbHOE MPUIIOKEHUE K pabodel mporpaMme.

O1eHOuUHBIE CpesICTBA AJIsl HHBAIKU/OB U JIUL] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 370PO-
BbsI BBIOMPAIOTCS C yYETOM MX HHIUBUAYAITBHBIX ICUXO(PU3NISCKUX OCOOCHHOCTEH.

— [IpY HEOOXOIMMOCTH MHBAJIUAAM M JIMLIaM C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIIAETCS JOIOJIHUTEIBHOE BPEMS JIJIsl IOJrOTOBKM OTBETA HA 3K3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyJIbTATOB 00YyUEHHsI MHBAJIUAOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TPETYCMAaTPHUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMU OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIMJOB IpOIEypa OLIEHUBAHUS PE3yIbTaTOB OOYYEHMs IO JUCLUILUIMHE MOXET IPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

ITponienypa onieHMBaHUS PE3yJIbTaTOB OOYYEHMsS MHBAJIUIOB U JIUI] C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3/10pOBbsI IO AMCLUMILINHE (MOJYJIIO) MpeaycMaTpUBaeT NMPEeJOCTaBI€HUE WH-
dopmanuu B hopMax, aAaTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pPOBbSl M BOCHPUATHUS HHPOpMa-
IUH:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IleyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoO (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIEpeYeHbh MOXKET OBITh KOHKPETHU3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00Y-

Haromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISE OCBOEHM S JUCUMILIMHBI (MOXYJIS)

5.1. OcHoBHasi IuTEpaTypa
1. Tamuit U.A. [{uckperHast MmaremaTuka [DIeKTpOHHBIN pecypc] : ydeOHoe mocodue Juis
CIIO / U. A. Tlanuit. - 2-e usn., ucnp. u gomn. - Mocksa : FOpaiit, 2018. - 352 c. -
https://biblio-online.ru/book/32DDB41F-33BF-4AB8-8871-44D32FA2219D


https://biblio-online.ru/book/32DDB41F-33BF-4AB8-8871-44D32FA2219D

2. Illesenes 0. I1. /TuckpeTHast MareMaTHKa [DNEKTPOHHBINA pecypc] : yueOHOe mocooue /
0. II. IesemeB. - Cankr-IletepOypr : Jlawb, 2016. - 592 c¢. -
https://e.lanbook.com/book/71772

Jlj1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl MMEIOTCSl M3JAaHUS B 3JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «Opaii».

5.2. lonotHUTE/ILHASI JIUTEPATypa

1. Tlax B. I'. JluckperHass maTemMaTHKa: TEOPHS MHOXECTB M KOMOWHATOPHBIN aHAJIM3.
COopHUK 3a1a4 [ DNEKTPOHHBIN pecypc] : yuebHoe mocobue aiisi akaJeMHIecKoro Oaka-
gappuata / Ilak B. T. - M. : IOpaiit, 2018. - 318 c¢. - https://biblio-
online.ru/book/E7D74788-0190-4AEA-A44B-58C80091984C

2. Bpicmas maremartuka B cxemax u Tabmumax [Tekcrt] : yuebHO-MeToaMueckoe nocoodue /
C. II. I'pymeBckuii, O. B. 3acanko, O. B. IBanosa, O. B. Mopo3 ; M-Bo obpa3oBaHus u
Hayku Poc. ®@enepanuun, Kybanckuii roc. yH-T. - KpacHomap : [KyOauckuii rocymap-
cTBeHHbIN yHuUBepcuteT], 2018. - 110 c.

3. Boponenko A. A. JluckpeTHas MareMaTHKa. 3aJadyd U YNPAKHEHUS C PEIICHUSMU
[Texcr] : ydeOHO-MeTommueckoe mocobme / A. A. Boponenko, B. C. ®demoposa. -
Mocksa : UHOPA-M, 2014. - 104 c.

6. [lepeyenb pecypcoB HH(OPMAIHOHHO-TEIEKOMMYHUKANIMOHHON ceTH «UHTep-
HeT», He00XOAMMBIX /IJIsl 0CBOEHUS THCHUILIUHBI

Ne | HammenoBanue pecypca | Kparkas xapakrepucTuka

1 | http://www.biblioclub.ru | DnekTponnas OubGmHOTeUHast cucTeMa «YHHUBEPCUTETCKAsS
oubsmoreka — online»: crenuanu3upyercs Ha y4eOHbIX MaTe-
puanax Ui BY30B I0 HAyYHO-TYMaHUTApHOW TeMaTHKe, a
TaKKe COJACPKUT MaTepHalbl MO TOYHBIM M E€CTECTBEHHBIM
HayKaM

2 http://e.lanbook.com/ OnektpoHHass  OuOnaMoTeuHas  cuctrema  «l3nmarenbcTBa
«Jlanp» TemMaTHYeCKUE MaKEThl: MaTeMaTuKa, (pu3nka, HHXe-
HEPHO- TEXHHUYECKHE HAYKH

3 | http://elibrary.ru/ Hayunas snextponHast 6ubanoreka eLibrary.ru

4. | https://moodle.kubsu.ru | TTopran mis TUCTaHIIMOHHOTO COTPOBOXKICHHS JTUCIUILITHHBI
«JlucKkpeTHast MaTeMaTHKa

7. MeToauveckne yKazaHus 1 00y4YAHOIIUXCS 110 OCBOCHHIO JUCIUIIJIMHBI

Ha camocTrositenpHy0 paboTy CTYAEHTOB IO TUCIUILUIMHE OTBOAUTCS =~ 50 % BpemMeHU OT
oOmielt TpynoemMkoctu Kypca. Kaxapiii 6akanaBp peructpupyercs B cpele MOJIYJIbHOIO JUHA-
mMuyeckoro odydenus http://moodle.kubsu.ru/ u umeer cBoe OTBENEHHOE JII HErOo MPOCTpPaH-
cTBO. CONpPOBOXKAEHUE CAMOCTOSATENILHOW pabOTHI CTYJICHTOB MOYKET ObITh OPraHU30BaHO B Clie-
IYIOIIUX (popMax:

— COCTaBJICHWE MHIWBHUIYAIbHBIX TJIAHOB CAMOCTOSATEIHHOM PabOTHI CTYy/IEHTa C yKa3a-
HUEM TEMBI U BUJIOB 3aJlaHui, (HOPM U CPOKOB MPEJCTABICHUS PE3YIbTATOB, KPUTEPHUEM OIICHKH
CaMOCTOSITENIbHOM paboThI;

— KOHCYNbTaluu (MHAUBHYaIbHBIE W TPYIIOBBIE), B TOM YHCIIE B CpeJe MOIYILHOTO
quHamMu4deckoro ooyuenus http://moodle.kubsu.ru

— MPOMEKYTOUHBIN KOHTPOJb X0/1a BBIMOJHEHUS 3aJJaHUI CTPOUTCS HA OCHOBE pa3iny-
HbIX crmocoOoB B3ammogeiicteusi B CMJIO http://moodle.kubsu.ru/ u orpaxaercss B mporiecce
(dbopMHpOBaHUS EKTPOHHOTO MOPT(HENs CTYACHTA.


https://biblio-online.ru/book/E7D74788-0190-4AEA-A44B-58C80091984C
https://biblio-online.ru/book/E7D74788-0190-4AEA-A44B-58C80091984C

Bce nmoxmnanel, acce, pedeparsl, TeCThl OakalaBp BCTABISET B CICHUATHHO OTBEIACHHBIN
pasmen  gucuuiuidHbel - «Teopum W MeTomuMkH — oOydeHus — martematuke»  CMJIO
http://moodle.kubsu.ru

JIeKIMOHHBIE 3aHATHSI IPOBOJISITCS IO OCHOBHBIM pa3jiejlaM TEOPUH U METOJIUKH 00yde-
HUsl MareMaTuke. OHU JOTOHSIIOTCS JTa0OPAaTOPHBIMH 3aHSATUSMU, B X0JIe¢ KOTOPHIX CTYACHTHI
peIIaroT 3aa4M 1Mo BCeM IpejyiaraeMbiM TemaM. CamocTosiTenbHas paboTa CTyJIeHTOB COCTOUT
U3 MOATOTOBKH K 3aHSTHSM, KOHTPOJIBHBIM paboTam, TecTaM, pEelIeHUs] TUIIOBBIX pacyeToB, MMO/-
TOTOBKH JIOKJIQJIOB-TIPE3CHTAIIUN 110 OT/ICIbHBIM TEMaM JTUCIUIUIUHBI.

VYuebublii MaTepuan no gucuuiuinae «Teopus U MeToauKa oOyueHHsI MaTeMaTHKE» pa3-
JIeJICH Ha JIOTHYECKHU 3aBepIICHHBIC YacTH (pa3aeibl). [locne n3yueHus onpenaeeHHbIX pa3ieiioB
MPOBOAMTCS aTTecTanus B popme TecTa, KOHTPOIBHOU PabOTHI.

KoHTtposbHBIE pabOThI OIEHUBAIOTCS B Oaiax, CyMMa KOTOPBIX JAaeT PEUTHHT Ka)JO0To
oOyudaromerocsi. B 0amax OIEHMBAIOTCS HE TOJBKO 3HAHWUS W HABBIKKM OOYYAIOLIUXCS, HO M UX
TBOPYECKHE BO3MOXKHOCTH: aKTUBHOCTb, HEOPJAMHAPHOCTH PEIICHUIN IMOCTaBJICHHBIX MPOOIEM,
yMeHue chopMyIupoBaTh U PEUINTh HAYIHYIO POOIIEMY.

@dopma TEKyIIero KOHTPOJS 3HAHHM — IMOCEIIeHHE JIEKIIMOHHBIX 3aHATHIA, paboTa CTy-
JICHTA Ha JJA0OPATOPHBIX 3aHATUSX, PEIICHUE UM MPEIUIOKEHHBIX 3a/1a4, OMPOCH, KOHTPOJILHBIC
paboTHI.

B ocBoeHWM NUCHUTUIMHBI HHBATUIAMH U JIUIAMH C OTPAHMYEHHBIMHA BO3MOKHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHUTEIIFHOE PA3bSICHEHHE yUeOHOT0 MaTepurara.

NunuBuayanbHple KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONUM HHJIMBHTyaTU3allid O0y4EHUS W YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTelieM W OO0yYaroIlUMCS WHBAIWIOM WM JIUIOM C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

1. IlepeyeHb HHGOPMANMOHHBIX TEXHOJOTHH, HCIOJIb3yEeMbIX NPH OCYIIECTBJICHUH
0o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

8.1.Ilepevyenb HH(POPMALMOHHBIX TEXHOJIOT U

MyHBTHMCﬂHﬁHLIC JICKIIMH; NEMOHCTPAIHMOHHBIC MMPUMEPHI IIPOTPpaMM; HMCHOJIb30BAHUC KOMIIBIOTEPA MPHU
BbI1a4c Sa,I[aHI/Iﬁ 1 IMIPOBEPKE pCUICHUA 3aa4 U BbIIIOJIHCHU A J'Ia60paTOpHBIX pa60T; HCIOJb30BaAHNUC KOMIIBIOTECPHBIX
MAaTeMaTHYCCKUX Cpe/] IPU BbIITIOJIHCHUN 33,[[21HI/II>1.

8.2.Ilepeyens HEOOXOAMMOI0 MPOrPAMMHOI0 00ecnedeHust
s obecneuenust yueOHoro npouecca ®@I'bOY BO Ky6I'V» pacnonaraer KOMIUIEKTOM He-
00XOAMMOT0 €XKETr0JHO OOHOBIIIEMOTO JIMIIEH3NOHHOTO TIPOrpaMMHOTO obecnieuenus: Microsoft
Windows 8, 10; Microsoft Office Professional Plus.
8.3.Ilepeuenb HHPOPMAIMOHHBIX CIPABOYHBIX CUCTEM:
OO6yuaromMest J0KeH ObITh 00ecreyeH JOCTYI K COBPEMEHHBIM MPOopecCHOHATBHBIM Oa-
3aM JIaHHBIX, TPO(PECCHOHATHLHBIM CIIPABOYHBIM U TIONCKOBBIM CHCTEMAM:
1. Hudopmaunonnas cuctema «EnmHoe OKHO JOCTyma K oOpa30BaTEIbHBIM pecypcam»
http://window.edu.ru/window
2. bubmmoreka 3MeKTpOHHBIX yueOHMKOB http://www.book-ua.org/
3. «Koncynberant crynenta" (www.studentlibrary.ru).
4. DOnextpoHHas Oubnuoreynas cucrema "FOpalt".
5. Dnexrponnas o6udanoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/.

9. MarepuajibHO-TeXHHYeCKasi 0a3a, He0OX0AMMAs VI OCylecTBJIeHHs 00pa3oBa-
TEeJILHOTO Mpouecca Mo JUCHHILINHE

MarepualbHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTUTHHBI

No Bun pa6or
(MoOAyssl) M OCHAIIEHHOCTh



http://moodle.kubsu.ru/
http://www.elibrary.ru)/

JIek1IMOoHHbBIE 3aHi-
THUA

JleknMOHHAsT ayAUTOPHS, CIEIUAIBHO 00OpYyIOBaHHAS MYJIb-
TI/IMGI[I/II‘/JIHBIMI/I I[GMOHCTpaI_II/IOHHBIMI/I KOMIIJICKCaMU, yqe6H0ﬁ
MeOeIbIo

CemuHnapckue 3aHs-
TUS

CrnenuaibHOE TOMEIICHHE, OCHAIEHHOE y4eOHOW MebOenblo,
IPE3CHTALlMOHHONW TEeXHUKOW (IIPOEKTOp, IKpaH, HOYTOyK) U
COOTBETCTBYIOIIUM IporpamMmmMHubIM obecnieuenueM (110).

JIaGoparopHble 3a- | [lomemenue i npoBeieHUs 1aOOPAaTOPHBIX 3aHATUI OCHa-
HSTUSA IICHHOE Y4eOHO MeOesblo, TOCKON MapKepOoM MM MEJIOM
I'pynnoBeie  (unau- | [lomenienue 11 mpoBeneHUs IPYNIOBBIX (MHIMBHYaIbHbBIX)
BUJyaJbHbIE) KOH- | KOHCYJIbTAIMH, Y4eOHON MeOembio, JOCKOM MapKepoM WA Me-
CyJbTallH JIOM

Texkymuii KOHTPOJIb,
IIPOMEKYTOUHAs aT-
TecTanus

ITomenienue s IpoBENEHUS TEKYIEH U IIPOMEXYTOYHOU aT-
TECTalluH, OCHALLIEHHOE y4eOHOM Mebesbio

CamocTosTenbHas
pabora

Kabuner mis camocTosATenbHON pabOThI, OCHAIICHHBIA KOM-
MBIOTEPHON TEXHUKON C BO3MOXHOCTHIO MOJKIIOYCHUS K CETH
«HTEepHeT», MpOrpaMMoON 3KpPaHHOTO YBEIMUYEHUs U obecrie-
YCHHBIH JIOCTYIIOM B  JJICKTPOHHYIO  WH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA




