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ABtop: a.T.H, npo¢. Koronaesa H.I'. Pabo4yass nmporpaMma JMCUHILIHHBI:
«/Tuckpernas matematuka». — Kopores MO: MT'OTY, 2021 .

PererzenT: K.1.H. noueHT byraii .B.

Pa6ouyasi IIporpaMMa COCTaBJieHa B COOTBETCTBHMH C TpebGoBaHUSAMHU (hefepanbHOro
rOCYIapCTBEHHOTO 00pa3oBaTEeNBHOr0 CTaHIApTa BHICIIETO 00pa3OBaHHA MO
HampaBleHuo Moarotoku OaxanaBpoB 01.03.02 «IlpuknapHas MaTeMaTHKa |
MHpOpMaTUKa»y ¥ Y4eOHOro IUIaHa, yTBEPXKIEHHOTO YUYEHBIM COBETOM MI'OTY.
IIporoxon Ne /5 or 22 wens2021 ropa.

PaGouyas nporpaMma paccMOTpeHa H 0Jo0peHa Ha 3aceJaHHH Kadeapbl:
3aBenyrommit kadenpoi Byrait UB. | bpads UL | Goypons UB.
(®UO, yyeHas CTEICHb, v {:l e K%;ML g’f s
3BaHHUE, TIOIIHCE) K.T.H., JOEHT | dn 4
| 4|
['ox yTBEpXIeHUS 2021 002R L3
(IepeyTBEpKICHN )
Homep u nara 1O &7 il es w9 oFr
NPOTOKONA 3ACCNARUS | g0 1~ 0] |10, 06, 2028 | LK~ OM 2023
Kahenpsl )

PaGouyasi mporpamma corjiacoBaHa:

L

PykoBoautens OIIOII

7

K.T.H., 1o1. M.B. byrau

PaGouasi nporpaMMa peKoMeHI0BaHa Ha 3acefanun YMC:

['ox yTBepkaeHus 2021 2020 2028
(mepeyTBepKICHHUA)
Homep u jata mpotoxona | W7 &7 WAllc 6 @er
sacesianms YMC 706 2oU | 208 Lotk |16,08 2023




1. IlepeyeHb MUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHHUS 1O JAUCHUILIHHE,
COOTHECEHHBIX ¢ IVIAHUPYeMbIMHU pe3yJjbTaTtamMu ocBoenusi OITIOII BO

Hesn n3yyeHnst TUCIUIIINHBIL:
. pUOOpETEHNE CTYAEHTAMU 3HaHUI U IPEICTABIICHUN O pa3zienax JUCKPETHON

MaTeMAaTUKH, TaKMX KaK MaTeMaThdeckasl JOTHKa, BKIIOYArOIIas B ceOs anredpy
JIOTHKH, TeOpHto rpadoB; popMupoBaHUEe CHCTEMAaTU3UPOBAHHBIX 3HAHUM B 001aCTH
MaTeMaTH4YECKON JIOTMKHU, MPECTaBICHUN 0 Mpo0jeMax OCHOBAHMM MaTeMaTHKU U
pOM MaTEeMaTHYECKON JIOTMKM B WX pPEIICHWH, YMEHHE JIOTMYECKU pPa3BUBATH
oTHenbHbIe (POpMaTbHBICE TEOPUH W YCTAHABIUBATH CBSI3b MEKIY HUMH;, TPUMEHSThH
METO/]IbI TUCKPETHON MaTeMaTUKH NP padoTte ¢ 00paboTkol nHbOpMaIny;

. dbopMHUpPOBaHUS CYXICHUW TI0O COOTBETCTBYIOIIMM MPOQECCHOHATBHBIM,
HAyYHBIM H OJTUYECKUM TMpoOiieMaM; BIaJeTh CHOCOOaMU  TOKA3aTeIbCTB
YTBEPKICHUU W TEOPEM KaK OCHOBHOM COCTaBJISIIOIIENM KOTHUTUBHOM W
KOMMYHHUKAaTUBHON ()YHKITUH JTUIHOCTH.

B nponecce oOyueHus: CTyA€HT IpUOOPETAET U COBEPILIEHCTBYET CIICAYIOIINE

KOMITETEHLIUU:

o0menpogdeccuonanbubie komnerenunu (OIK):

— CrnocobeH mnpuMeHATh (PyHIaMEHTAJIbHBIE 3HAHMS, IOJIyY€HHbIE B 00JIACTH
MaTeMaTUYeCcKuX U (WJIM) €CTECTBEHHBIX HayK, W HCIOJb30BaTh HX B
npodeccuoHanpHOU aesrenpHocTr (OITK-1).

npogeccuonanbubie komunerenunu (I1K):

CnocoOHOCTh IEMOHCTPUPOBATH 0A30BbIE 3HAHUSI MATEMATUUECKUX M €CTECTBEHHBIX

HayK, OCHOB IPOTPaMMUPOBaHMs ¥ HHPOPMAIMOHHBIX TexHojoruii (ITK-2).

OCHOBHBIMH 3aJavyaMi JUCHUILIMHBI SBJIAIOTCA.

1. OcBoeHME METOJIOB AUCKPETHOM MAaTEMATUKU JJISI UCTIOIb30BaHUs IPU U3YYCHUHU
3a/ad  Teopuu UWHOOpPMAMKM UM METOJOB, CBSA3AHHBIX C TMPUMEHEHUEM
MaTeMaTUYeCKOro ammapara JUuisli HCCIe[oBaHUs 3a7a4  WH(OpMarmoHHOU
0e301acHOCTH;

2. IlpuobpereHre HaBBIKOB PEIICHUN CTaHIAPTHBIX 33/1a4 TUCKPETHON MaTEMaTHUKH
JIJIS1 UCTIOJIh30BaHuUs B MpOo(ecCuoHaIbHOM AeSTETbHOCTH.

[Tocne 3aBepiiieHUs OCBOEHUS TAHHOW TUCIUIUIMHBI CTYJICHT JTOJKEH
3HaTh:
— 0a3oBbIC 3HAHWS, TMOJY4YEHHbIE B O00JIACTM MAaTeMaTWUYeCKHX U (WIN)
€CTEeCTBEHHBIX HAYK;
YMmeTh:
- HaxoaWTh, (QopMyIMpOBaTH W pemiaTh CTaHAApPTHBIE 3aJadyd B HAy4HO-
HCCIIEIOBATEILCKOM NESITEILHOCTH B MaTeMaTHKE U MH(DOPMATUKE
- WCIONB30BaTh 3HAHMS, IOJYyYEHHbIE B O0JaCTH MaTeMaTH4ecKuX u (Wiin)
€CTECTBEHHBIX HayK B MPO(GeCCUOHATHHON JeATETLHOCTH.

Baaners:



— TMPAKTUYECKUM  ONBITOM  HAYy4YHO-UCCIENOBATENbCKOW  JIEATETLHOCTH B
MaTeMaTuKe U UHPOPMATHUKE;

— BO3MOXHOCTAMH BbIOOpa METOJOB peIIeHUA 3aJad  MpoQPEeCcCHOHAIBHON
NEATEeIbHOCTH Ha OCHOBE TEOPETUUECKUX 3HAHUIA.

2. Mecto nucuuniaunsl B crpykrype OIIOII BO

HucrummHaa «JluckpeTHas MaTeMaTuKay OTHOCHTCS K 00S3aTEIbHONW YacTh
OCHOBHOM  mpodeccuoHanbHOM  00pa3oBaTEIbLHOM  MPOrpaMMbl  MOATOTOBKH
OakaynaBpoB mo HampasieHuro moArotoBku 01.03.02 «IlpukiamHas maremMaTHka |
uHpopMaTHKa.

HucnuminHa  Oasupyercd Ha AMcCHMIUIMHAX: «JIuHeitHass — anreOpay,
«AHanuTuueckass reomeTpus», «MaremMaTUYecKMd aHaiuu3» U YCUJIMBAET
xomnerennuu I11K-2, OIIK-1.

3HaHUA U KOMIIETEHIUH, TIOJIyYEHHBIE TP OCBOCHUY TUCIUIUINHBI, SIBISIOTCS
0a30BbIMH JUISI WU3YYCHUS AUCIUIUIMH: «MaTeMatuueckas JIOTUKA U TEOpHs
anropuTMoBy, «HedeTkast JIoruka» U BBITIOJIHEHUS BBITYCKHOW KBATU(PUKAITMOHHOM
paboThI Oakanaspa.

3. O0beM AUCUMILVIMHBI U BUABI Y4eOHOii padoThI
OO01mmas TpyI0eMKOCTh TUCIIMILIMHBI COCTABIISET 3 3a4eTHRIX eauHwmIIb], 108 gacos.

Buasbl 3ansTuii Bcero Cemectp Cemectp Cemectp | Cemectp
4acoB NepBbIi BTOPOM TpeTHit
O6mas TPyA0eMKOCTh 108 108 -

OYHAS ®OPMA OBYUEHUA

AyauTOpHBIE 3aHATUS 32 32
Jlexnuu (JI) 16 16 -
Ipakruyeckue 3austus (I13) 16 16 -

JlaGopaTtopHble pa6oTsl (JIP) - - -

CamocrosiTeIbHasi padoTa 76 76 -
KypcoBbie padoThl (IpoeKTbI) - - -

PacuyerHo-rpaguyeckue paGorsl - -

KonTpoabsHnas padora, + + -
AoMAallIHee 3aJaHHe

Texkymuii KOHTPOJIb 3HAHUH Tect Tect

Bujx uTOroBoro KOHTpo.Is 3auer 3auer

3AOYHASA ®OPMA HE IIPEJYCMOTPEHA YYEBHBIM IIVIAHOM




4. Conep:kaHue IMCUUIIIMHBI

4.1. TeMbl IMCHUILIMHBI M BUABI 3aHATHI

Taoauna 2
HauMeHnoBanue tem Jlekuuu, | IIlpakTnyeckue 3auaTHA B Kon
qac. 3aHATHS, WHTEPAKTUBHON | KOMIETEeHIHI
yac ¢opme, yac

Tema 1. MuoxectBa u 2 2 2 I1K-2
0TOOpaXKeH s DIEMEHTEI OIIK-1
o01eit anreopsl
Tema 2. 2 4 2 [1K-2
Bricka3piBaHus. OIIK-1
Anre0Opa BbICKa3bIBaHUMN
Tema 3. OcuHoBbl Teopun 4 4 2 [1K-2
MPEIMKATOB OIIK-1
Tema 4. OcuoBbl 4 2 2 [K-2
Teopuu rpadoB OIIK-1
Tema 5. Di1eMeHTHI 4 4 2 TIK-2
TEOPUHU AJTOPUTMOB OIIK-1
Hroro: 16 16 10

4.2 Coaep:xaHue TeM TUCUUILTHHBI

Tema 1. MHoxkecTBa M 0TOOpaKeHHUsl. DJIEMEHTbI 001eil aJaredpsnl. OO6mmue
MOHATUSI TEOpUM MHOXKeCTB. Ormnepanyy HaJ MHOXECTBAMU W HUX CBOKCTBA.
Knaccudukanus wmHoxkecTB. MomHOCTs MHOXKeCTB. KopTrexxu U JIeKkapToBO
MPOU3BEACHUE MHOXECTB. lIpeacTaBieHre MHOXKECTB B BHJIE Auarpamm OWiepa-
Kpyru Oiinepa. AlGeneBa rpynna. Iloarpynsi.

[Muknuueckass rpynna. M3omopdusmsl, aBromopdusmMel, romomoppusmel. Kosnbiia,

Benna. [loHATHE TpPYMIIBL
Tena v nojst Anredpa byins. [IpuHuun ABOMCTBEHHOCTH B aJireOpe MHOKECTB.
bunapHbeie oOTHOWIEHHST U HUX cBoMcTBa. COOTBETCTBUA MEXKIY MHOMXKECTBAMMU.
OtoOpaxenusi. @yukiuu bynessl ¢pyHkiuu. Boipaxenue OyneBsix (QpyHKIUI depes
JTU3bIOHKIINIO, KOHBIOHKIMIO U oTpullanue. Kanonnueckuit MHOTOWIEeH JKerajikuHa.
Baxneiimme 3amkuyThie Kiaccel. Teopema I[locta. Ilpunoxenne QyHkimii anreOps
JIOTHKY K aHAJIN3Y U CUHTE3Y PEJIEHHO-KOHTAKTHBIX CXEM.

Tema 2. BbIcKa3bIBaHUSA. Bricka3piBaHUS ©

(bhOpMBL.
I3bIOHKIMA. COI03bI A3bIKA U JIOTHUECKUE onepanuu (S3bIK U JIOTUKA).

AsireOpa BBICKA3bIBAHMIA.

BBICKA3bIBaTEIIbHbBIE Otpunanve  BbICKa3biBaHW. KOHBIOHKIMSA H
WMmnukanusi, SKBUBaJICHIIUS, cyMMa 1Mo MoAyito naBa, mrpux eddepa, crpenka
[Tupca. Tabmumpl uctuHHOCTU. DOpMyINBI anreOpsl BbhicKaszbiBaHUU. CoCTaBICHHE
Tabnul, UCTUHHOCTH st (opmyn. Knaccudukauuss (opmyn anredOpbl JIOTHKH.
PaBHOcunbHBIE TIpeoOpa3zoBanusd. YmnpouleHue (opmyi. 3aKOH JIBOMCTBEHHOCTH B
anreope noruku. CocrtaBiaeHue ¢GopMmysl MO 3aJaHHBIM TaOJUIAM HCTUHHOCTH.
[Tonsitue HopMmanbHbIX GopM. [IpuBenenue Gopmyn K COBEpUIEHHBIM HOPMaJIbHBIM
dbopmam ¢ MOMOTIIHIO PABHOCHIIBHBIX MPE0OpPa30BaAHUIA.

Ymupomenue hopmyn soruku 10 muanmanbaon JIH®. Kapter Kapho.



Tema 3. OcHOBBI TeOpHHU NpeauKATOB. [IpenuKkarsl U BbICKa3bIBaTEIbHbIE (POPMBI.
MHOX€CTBO MCTUHHOCTH IpeauKaTa. PABHOCHIIBHOCTh U CIE€JOBAHUE MPEIUKATOB.
Jlornueckue onepanuu Haj npeaukaramu. KBaHtopel. OTpUllaHUE TPENIOKEHUN C
KBaHTOpaMHu. YncieHHble KBaHTOPbI. [IpuMeHeHne s3bIKka MPEANKAaTOB U KBAHTOPOB
JUISL 3alIACH MATeMaTHUYECKUX YTBEPXKACHUI. 3alKCh Ha S3bIKE JIOTHMKU MPEAUKATOB
pas3nuYHbIX NpeaoxkeHnid. CTpoeHue MaTeEMaTHYECKUX TEOPEM.

JlenykTUBHBIE W WHAYKTUBHBIE yMo3akitoueHus. [IpuHumMn MaremaTudecKou
WHIYKIIUU B IPEAUKATHON PopMe.

Tema 4. JaemenTsl Teopuu rpagos. OcHOBHBIE TIOHSITHSI TEOPUU TpadoB.
Matpuuynoe  mnpezncrasienue rpadoB.  Hzomopdusm  rpados.  YHucnossie
xapaktepucTuku rpados. Jlepens. O6xoapl TpadoB. DMIEPOBHI U TAMIIBTOHOBBI
uukibl B rpadax. [lmanapHocts. Packpacka rpados. 3aaya 0 HauOoJbIIEM TOTOKE
CereBoe manupoBanue. Kpurnueckuii myTh 1 KpUTUYECKOE BPEMS CETEBOTO Ipada.

Tema 5. DnemenTsl Teopuu ajaroputTmoB [lonstue o6 anroputMe. Brrunciumele
dbynkuuu. PazpemmMble W nepeducivMble MHOXecTBa. MammnHa Telopusra -
ONMCAHUE U IPUMEPHI.

5. IlepedyeHb yueOHO-METOANYECKOT0 00ecriedeHUs JAJIs1 CAMOCTOSTEIbHOM
padoTHI MO TUCUUILIUHE

«MeToaudeckre yKa3zaHusl I 00yJaroITUXCs IO OCBOCHHUIO TUCITUTLTMHBI)

6. @oH/1 OLIEHOYHBIX CPEACTB VISl POBEAEHNsI IPOMEKYTOYHOM aTTeCTAIIUN
00y4arIIMXCs M0 JUCUMIITIMHE

Ctpykrypa (oHIa OIICHOYHBIX CPEACTB JIS TPOBEACHUS MPOMEKYTOUHOM
aTTecTallMi OO0YydYaroluXCcsi MO JUCHUIUIMHE mnpuBeaeHa B I[lpunoxenun 1 k
HacToslel paboueit mporpamme.

7. IlepeyeHb OCHOBHOI H IOTOJTHUTEILHON yUeOHOI JIMTEepaTyphl,
HEe00X0AMMOI1 115l OCBOCHUSI UCHUILTHHBI

OcHoBHas JuTeparypa:

1.Kanuenan C.A. luckpetHas matemaTuka: YueOHoe nocobue / Kanmeman C.A -
Mocksa; Mocksa: U3narensckuii Jlom "®OPYM": OOO "HayuHo-H3marenbcKuil

nearp MH®PA-M", 2013. - 224 c¢. - ISBN 978-5-8199-0304-9.
URL.: http://znanium.com/go.php?id=376152.

2. [Iesenes FO. I1. Iuckpernas matemartuka [ Tekct]/ FO. I1. llleenes. - Mockaa:
Jlanp", 2016. - 592 C.: W1 - ISBN 978-5-8114-0810-8.
URL: http://e.lanbook.com/books/element.php?pll id=71772

3. Boponenko A. A. JluckperHas MaremaTuKa. 3aJaud M YIOPaXHEHUs C

pemeHusMu: Y4uebHo-mMeroanueckoe mocoodue / A. A. Boponenko, B C. - Mockaa:


http://znanium.com/go.php?id=376152
http://e.lanbook.com/books/element.php?pl1_id=71772

OOO "Hayuno-m3natenbckuii nentp HMH®OPA-M", 2014. - 104 c. - JJIA
CTYJEHTOB BbICIIMX YUYEBHBIX 3ABEJIEHUU. - ISBN 978-5-16-006601-1.
URL.: http://znanium.com/go.php?id=424101

JlomosiHUTEIBLHAS JIUTEpaTypa:

1. JIuckperHas MaTeMaTHKa [3JIEKTPOHHBIN pecypc|: MeTo. ykazanwus / Spoci. roc.
yH-T uM. [I. I'. JlemunoBa; coct. Kanunun B.B.; coct. Hukonaes A.B. - fIpocnasis:
Spl'y, 2011. - 50c.; HET.
URL.: http://rucont.ru/efd/237899

2. bamxkun M. A. JluckperHas matemaruka: ¢0. 3ama4d / bamkun M.A., SIlkumoBa
O.IL, Apoca. roc. ya-T uMm. IL. I'. [lemunosa. - Apocnasns: Apl'Y, 2012. - 96¢.; HeT.
URL.: http://rucont.ru/efd/238154

Kosanesa JI. ®. Jluckpernas maremaruka B 3agavax / JI.d. Kopanea. - Mocksa:
EBpaszuiickuii OTKpbITHIN HHCTHTYT, 2011. - 142 ¢. - ISBN 978-5-374-00514-1.
URL.: http://biblioclub.ru/index.php?page=book&id=93273

8. IlepeueHb pecypcoB HHGOPMAIMOHHO - TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEpHET», HEOOXOAUMBIX JIJISI 0CBOEHMS UCIUILINHBI

HHTepHeT-pecypcnl:
http://www.znanium.com/ - 3JeKTpOHHO-OUOIHOTEYHAs CCTEMa
http://www.e.lanbook.com/ - DBC Usznarensctsa "JIAHB"
http://www.rucont.ru/- 31ekTpoHHO-0MOIMOTEUHAS CHUCTEMA
http://www.biblioclub.ru/ -ynusepcurerckast OnbIMOTEKA OHIAWH

9.M€TOHI/I‘ICCKI/IC YKazaHus 1Jid oﬁyqamnmxcsl M0 OCBOCHHIO JUCHUITIMHBI

Metoauyeckue ykazaHus JJisI 0Oy4arolmuXxcs MO OCBOCHHUIO JAUCIUTLIAHBI
npuBezeHbl B [Ipunoskenun 2 K HacCTOsIIEH pabouelt mporpaMmme.

10.Ilepevyenb NHPOPMANUMOHHBIX TEXHOJOTHI, HCIIOJIb3YEeMbIX IIPH
OCYIIIeCTBJICHMH 00Pa30BaTeJbHOIO Mpolecca Mo TUCHUILTHHE

Ilepeuens nporpammuoro odecnevenns: MSOffice
HNudopmanmonnbie  cOpaBOYHbIE  CHCTeMbI:  DIeKMpPOHHble  Pecypchl
obpazosamenvHol cpedbl YHusepcumema.

11.0nucanne MaTepuajJbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOM 1151
OCyIIIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCa MO ANCIHHUIINHE (MOIYJII0)

JIeKIIMOHHBIE 3aHATHA:

- ayJIUTOpUs, OCHAIIEHHAS MPE3CHTAIMOHHON TEXHUKOW (IIPOEKTOpP, IKPaH);
JIOCKOH JJIsl TUChbMa MEJIOM WK (piioMacTepaMu;

- KOMIUJIEKT 3JIEKTPOHHBIX MTPE3CHTAIUI/CIIaliI0B.

IIpakTHYyeckHe 3aHATHSA:

o AayAWTOpHUS, OCHAUIEHHAs MYJIbTUMEIUUHBIMU CpeacTBaMu  (IIPOEKTOp,
HOYTOYK), JIEMOHCTPAIlMOHHBIMU MaTepuaiaMu (HaArJISAHBIMH TOCOOUSIMU);
JIOCKOM JIJ1s1 MUChMa MEJIOM WK (bpJioMacTepamu;


http://znanium.com/go.php?id=424101
http://rucont.ru/efd/237899
http://rucont.ru/efd/238154
http://biblioclub.ru/index.php?page=book&id=93273
http://www.znanium.com/
http://www.e.lanbook.com/
http://www.rucont.ru/-
http://www.biblioclub.ru/

pabouee MecTO mpernojaBaTeis, OCHAIIEHHOE KOMIIBIOTEPOM C JIOCTYIIOM B
HNnTepHer;

pabouee MECTO CTYJEHTa, OCHAIICHHOE KOMIIBIOTEPOM C JIOCTYyIIOM B
HNnTepher.



IHpuiaoxenue 1

HHCTHUTYT HH®OKOMMYHHKAIIHOHHBIX CHCTEM H TEXHOJIOTUH
KADE/IPA MATEMATHKH H ECTECTBEHHOHAYYHBIX /ITHCLHUITI/TUH

®OH/J] OLIEHOYHBIX CPEJICTB JIJ1s1 HPOBEJEHUS
MPOMEKYTOYHO ATTECTALIUU OBYYAIOLMXCSI MO
JTUCHUIIMHE

((J_II/ICerTHaﬂ MaTEMAaTHKA»

(ITpusio:xkenue 1 k padoueii nporpamme)

Hanpasienue nogroroBku: 01.03.02 [Ipuknagnas maTeMatika U “HQOpMaTuKa

HpO(l)I/I.]Ib: HCKYCCTBGHHBIﬁ HHTCIUICKT M VYIIPABJICHHUC B PAKCTHO-KOCMHUYCCKHX
CHCTCMaAx

YpoBeHb BbicIero o0pa3oBanus: 6akaiaBp

®opma 00y4yeHHUs: OUHas

Kopones
2021



1. Ilepeyenb KOMIETEHUM € YKa3aHUEM ITaNoB UX (pOPMUPOBAHUSA B
npoiecce 0CBOCHUsI 00pa3oBaTeJbHOM MPOrPaMMbl

Ne | Unnekc Copnepxanne Paznmen nucummiinHe, B pesynbraTte uzyueHus pasznena JUCLHUILINHBL,
I/l | KOMIIET KOMICTEHITHH obecrieunBarOIINit obecrieunBaronero GopMupoBaHHE KOMITETCHIINN
€HIUU (unm ee yacTn)* (dopmupoBaHue (unu ee yacTH), 00yJaromuiics JOJDKEH:
KOMIIETeHIIUU (WU 3HaTh yMeThb BJIAJETh
ee 4acTH)

1. TIK-2 | CrocoGHOCTB Tema 1-5. -0a30BLIE -HAXOIUTh, -IPAKTUYECKUM
JIEMOHCTPUPOBATH 3HaHMS, ¢dopmynupoBa | OIBITOM
0a30BbIE 3HAHUSA MOJTy4EHHBIE B Th U PeIlaTh Hay4HO-
MaTeMaTHYECKUX U obyactu CTaHJapTHHIE uecnieoBateIh
€CTECTBEHHBIX MaTeMaTHYeCKH | 3a7add B ;1;2:1 CITBHOCTIL B
HayK, OCHOB X WIH Hay4HO- MaTeMaTHKe U
IIpOrpaMMHpPOBaHUSA €CTCCTBCHHBIX HUCCIIea0BATECII I/IH(I)OpMaTI/IKe
u HaykK, bCKOU
MH()OPMALTMOHHBIX MIPOTPaMMHpPOBa | AEATEIBHOCTH
TEXHOJIOTHH HUS WU B MaTeMaTHKe

UHOOPMALMOHH | U
BIX TEXHOJIOTHH | MH(OpMAaTHKe
2. OIIK-1 | Cnocoben Tema 1-5. - 6azoBBIC - -
IPUMEHSTH 3HaHUS, HCTIONB30BaTh | BO3MOXKHOCTSIM
dyHIAMEHTATBHEIC HOJy4EeHHBIE B 3HaHU, u BbIOOpa
sHams, obnactu MOJIyYCHHBIC B | METOJIOB
MaTeMaTHYeCKH | 00JIacTH penieHus 3agay
TOJTyYEHHBIC B X ¥ (Win) MareMaTuydeck | mpodeccHoHan
obnactu €CTECTBEHHBIX ux ¥ (uiam) bHOM
MaTeMaTHYECKHUX 1 HayK. €CTECTBEHHBIX | JESTEIbHOCTH
(mm) HayK B Ha OCHOBE
eCTECTBEHHBIX npodeccHoHaN | TEOPETHIECKUX
HayK, H BHOH 3HAHMH.
JIeSITeIIbHOCTH.

HUCIIOJIb30BaTh UX B
npodeccnoHambHOMI
JIESITeIbHOCTH




2. Onncanue nNokasarejeid M KpuTeprueB OLEHUBAHUS KOMIIETEHIIUH HA
Pa3JIHYHBIX 3Tanax ux GopMupoBaHus, ONMCAHNE IIKAJ OIlEHUBAHUS

O0CBOE€HA HA MPOJABHUHYTOM
ypoBHe — 4 Oaia;
*KOMIIETEeHITUSI
ocBoeHa Ha  0a3oBOM
ypoBHe — 3 Oaa;
B) wHe cdopmupoBana
(KOMIICTCHIINS HE OCBOCHA)
— 2 1 MeHee 0aToB

Kon WHCTpYyMEHTHI, Ortansl ¥ NoKa3aTeiIu [Ikana 1 KpUTEPHUU OLIEHKU
KOMIICTCHIIUN OLICHUBAIOIIME OLICHUBAHUA KOMIICTCHIIUMHU
c(hOpMHUPOBAHHOCTh
KOMIIETEHIINN
IK-2, OTIK1 KonrpospHas padora A) N0aHOCTBIO | [IpoBOAKTCS B MMCHMEHHOM
copmupoBana dopme
(kommeTeHIus 0CBOCHA Ha 1.Bb160p ONTHMAIBEHOTO METOIA
BHICOKOM  yPOBHE) — 5 pewenns 3agaqn (1 6am)
OamtoB .
2. YMeHne MPUMEHUTDH BEIOpaHHBIH
b) YaCTUYHO 16
copmuposana: Metox ( anﬂu)
*KOMIIETEHIHA 3. Jloruueckuit X011 peIICHHS

MPABIIBHBINA, HO UMEIOTCS
apupMeTnIecKy B pacuerax (1
Oaswr)

4. Pernienue 3a1aud ¥ TOyYeHUE

MPaBIIBLHOTO pe3ybTara (2 O6amma)
5. 3amaua He perniena Booouie (0
0aJIoB)

MaxkcumainbHas OleHKa - 5 0aJuioB.
Bpewms, oTBeieHHOE Ha IpOoLEAYPY —
110 40 mMuH.

PesynbTaThl OLIEHOYHOI POLIEYPHI
MPE/ICTABISIFOTCS] 00YYarOLIMMCS B
CPOK HE TO3OHEC 1 HCOCIIN I1OCJIC
NPOBENCHUS POLENYPBI — IS
TeKyIero kKouTpossa. OueHka
MMPOCTABJIACTCA B 3JI€KTpOHHLII71
JKypHaJI

3. TunoBble KOHTPOJIbHbIE 32IaHUS UJIM UHbIE MAaTePUAJIbl, HE0OX0AUMBbIE JIJIs
OLIEHKHU 3HAHMI, YMEHNH, HABBIKOB M (UJIM) ONBITA JAeSITeJIbHOCTH,
XapaKTePU3yINUX 3Tanbl (OPMHUPOBAHUA KOMIIETEHUUI B MPoLecce 0CBOCHMS

0o0pa3oBaTeJIbHOM NMPOrPaMMbI

IIpuMepHas TeMaTHKAa 32IaHUI KOHTPOJIbHOI padoThI:

BAPUAHT Ne 1

1. Crynenr Ilets, korga He MOXKET BTUCHYTHCS B IEPETIONHEHHBIN CTYJEHTaMU

J]I/I(l)T, MMOAHMMACTCA BBCPX I10 JICCTHUIIC, HpI/I‘IéM 34 OAWH IIar maract UuJinu Ha OJHY,

WJIU Ha JIB€ CTyNEeHbKU BBEpX. CKOJBKUMU CIIOCOOaAMU OH MOKET jomarats 0 11

CTYIIEHbKH BBEPX?

2. I3 xonoapl, conepsxaiteit 52 kapthl, BRIHYIM 10 kapT. B ckonbkux ciydasx

Cpelld ATUX KapT OKAXKETCA XOTsI Obl OJIUH Ty3?

3. B HeOonbioi ¢upme 8 yenoBek pabOTAlOT Ha MPOU3BOJICTBE, 5 — B OTAEIE
cobiTa, 3 — B Oyxranrepuu. Jyis oOCyX A€HUS HOBOW MPOIYKUHUU OBLIO PEIIEHO

MPUTJIACUTh Ha COBEIIaHUE 6 COTPYAHUKOB (DHUPMBI.

CKOJIBKUMH CIIOCO0aMHU 3TO

MOJXXHO CcIciIaThb, €CJIN TpGGy@TCﬂ BBIITOJIHUTD CIICAYIOIIHC YCIIOBUS:

a) He0OXOAMMO MPUTTIACUTH MO 2 TIPEACTABUTEIISI OT KaXJA0T0 OT/IeNa;




0) He0OXOAMMO MPUTIIACUTD, TIO KpaitHell Mepe, IBOUX MpeACcCTaBUTENeH
MPOU3BOJICTBA;

B) HEOOXOIUMBI MPEJCTABUTEIMN KaXKI0TO U3 OTIEIIOB.

4. KaxaoMy MHOXECTBY MOCTAaBbTE B COOTBETCTBUE BLICKA3BIBAHUE, MMEIOLIEE DTO
MHOKECTBO CBOMM MHOKECTBOM HMCTMHHOCTH H, BOCIIOJb30BABIINCH TaOIUIIAMU
MCTHHHOCTH, OIPEIENUTE, KAKHE MHOKECTBA ITyCTHL:

a) (AUB)N(AUB); 6) (AnB)U(BNC).

5. W3 3ak0HOB OyJ1eBOl anreOpsl MOayduTh pe3yabrar: A=(ANB)U(ANB).
6. Jloka3aTh TOXJIECTBO C TOMOIIBIO TMarpamMmbl Ditnepa-Benna:
a) A\(BUC) =(A\B)~(A\C); 6)(A\B)(ANC)=A\(BUC).

7. Ilyctb opueHTHpOBaHHBIN Tpad 3amaH maTpuie cMmexHocTu. [locTpouthb
n300pakeHue 3Toro rpada, ykasaTh CTereHu BepiuH rpada. [To maTpuiie cMexHOCTH
MOCTPOUTH MATPUILY HHIIUAEHTHOCTH 3TOTO Tpada:

8. I'pad G 3aman muarpamMMonu.

Vi \/2
a) CocTaBUTb JJIs1 HETO
MaTpUIly CMEKHOCTH. Ve v
0) [TocTpouTs MaTpuIry
WHITUICHTHOCTH.
Vs Va

B) YKa3aTb CTENEHH BEPLIUH
rpada.

r) Haiitu pacctosiHre u Mexay BepminHaMu V, U Vs, COCTaBbTE MapLIPYThI AJUHBI 5,
LETb U MPOCTYIO LIETb, COEANHSIOIINE BEPIIMHY V2 U BEPIIUHY Vs.

n) IlocTpouTh NpOCTON LUK, COACPKAIIUN BEPIIUHY V4.
¢) Halimure nmukinomarudeckoe uucio rpada G.

x) OnpenenuTsb BUJ 3ajaHHOTO Tpada.
9. Hatitn o6benunenue u nepeceuenue rpador Gi u Gy, nonomunenue 1s rpada Gi.

‘Vz A4 ././ 2
Vi

Va

Vi P o
Vs
V5 V3
GZ = (VrX)
V3 Gl = (le)



10. TTocTpouTh MaTpUIly CMEXHOCTH M MATPULy MHIIMIAEHTHOCTU ISl OTHOILIECHUH,
3agaHHbIX rpadom G. Haiitu uncio crenengii BXoa ¥ BBIXOAa 3TOTo rpada, 1aTh emy
XapaKTEPUCTUKY.

BAPHAHT Ne 2 \\—/

1. Crynent llets, korna He MOXKET BTUCHYTHCS B MEPEMOTHEHHBIN CTyAECHTAMU
T, TOJHUMAETCS BBEPX 10 JICCTHUIIE, MPUIEM 33 OJIUH ITIar MaracT Wik Ha
OJIHY, WIM Ha JIB€ CTYNEeHbKU BBepX. CKOJIBKMMH CHOCOOAMH OH MOXKET
Jomiarath 10 12 cTyneHbku BBEpX?

2. B rpynme 8 cryaenToB. CKOIBKMME CITIOCOOAMU TPyIIIa MOXKET BHIOPATh:

a) 2 neneraTta Ha KOH(EpeHIHIO;
0) 1 ctapocty u 1 3amecTuTens cTapoCcThI?
3. Ha xuamxuoit nosike 10 ToMoB kinaccuka. CKOJIBKUMH CIIOCOOAMH MOKHO:

- PacCIIOJIOXHUTh TOMA Ha IIOJIKC TakK, YTOOBI B KaXXIOM CJIy4ac I10JIydaJlaCh pa3Hasa
IIOCJICA0BATCIIbHOCTh KHHUT HA oJyike?

- PacmoJIOKUTh TOMa Ha TMOJKE TaK, YTOOBI JTOTOJHUTEIHLHO K MPEAbIAYIIEMY
YCJIOBUIO HUKOT/AA 9-bIil TOM HE CTOSI PSIIOM € 8-M TOMOM?

4. KaJa0My MHOXECTBY IIOCTABETE B COOTBETCTBHE BBICKA3bIBAHUE, MMEIOILEE
5TO MHOKECTBO CBOMM MHOYECTBOM HCTHHHOCTH M, BOCIHOJIB30BaBIINCH
TabIMIIaMK MCTUHHOCTH, OIIPEIEIIUTE, KAKUE MHOKECTBA ITyCTHI:

a) (AnB)\A; 6) (AUC)N(AUB).

S. s 3aKOHOB OyJeBoit anreopbl MOJTYYUTh pe3yJbTar:
AUB=(ANB)U(ANB)U(ANB).

6. JlokaszaTh TOXAECTBO C OMOIIBIO JUarpamMMbl Ditsiepa-BeHHa:

a) A\(BNC)=(A\B)U(A\C); 6) An(BNC)=(A\B)N(A\C).



7. Ilycte opueHTHpOBaHHBIA Tpad 3amaH MaTpuieil cMexHOCTH. I[locTpouth
n300pakeHue 3Toro rpada, ykasaTh CTENeHU BepiuuH rpada. [lo maTpuiie cMexHOCTH
MOCTPOUTH MATPUILY HHIUAEHTHOCTH 3TOTO Tpada:

8. I'pad G 3aman nuarpammoi.

a) CocTaBUTh AJI1 HETO MATPULLy CMEXHOCTH.
0) IlocTpouTh MaTpUIly HHIMICHTHOCTH.

B) YKa3zaTh CTETICHU BEPIIWH rpada.
r) HaliTu paccrosinue u Mexay BeplIMHaMHu Vo U

V5, COCTaBUTh MapLIPYTHI JJIMHBI 5, LIETb U
IIPOCTYIO LEMb, COCAUHAIOIINE BEPILIUHY Vo U

Vs

BEPILIVHY V.

n) [locTpouTs NpOCTON LUK, COACPHKAIIUI BEPIIUHY V4.
e) Haiitu nuxnomatuueckoe uncio rpada G.

x) OnpenenuTs BUJ 3ajaHHOTO Tpada.

9. Haiitu o6benunenue u nepeceuenue rpadgos Gi u G, nononnenue s rpada Gi.

\/> Vi 2
Vi
Va
Vs Vs
Ga2=(V,X)

Vs G1=(V,X)

10. TTocTpouTh MaTpUIly CMEKHOCTH M MATPHUILy MHIIUIACHTHOCTU JJIsl OTHOIICHUH,
3aiaHHbIX rpadgom G. HaliTu uyncio crenenei BXoAa 1 BbIXoa 3Toro rpada, 1atbemy
XapaKTEPUCTHUKY.

G



5. MeToauyeckue MaTepuaJibl, onpeaessilolye Npoueaypbl OeHNBAHUS
3HAHUH, YMEHUI, HABBIKOB U (MJIM) ONbITA AESATEJIbHOCTH,
XapaKTepPU3yINUX 3Tanbl GOPMUPOBAHNA KOMIIETEHLMIA
@opMOK KOHTPOJIA 3HAHWHN MO AUCUUIUIMHE «J{MCKpEeTHass MaTeMaTUKa» SBISIOTCS
JIBE TEKYIIUE aTTecTal B hopMe TECTOB U UTOrOBas arrecrainus B popme 3auéra.

Kon
KOMITETEHIIUH Kpurepun ouenku
Henens Bun . | Conepxanue Cpoxk cnaun PHTCD
OLICHHUBAIOIUH TpeboBanus k 0 COJIEPHKAHUIO U
TEKyILEero OLIEHOYHOT'O OLIEHOYHOT O (nenmens
3HaHMS, BBITIOJTHEHHIO Ka4yecTBy C
KOHTPOJIS cpencTaa cpezcTBa ceMecTpa)
yYMEHWUS, yKa3aHueM 0aisioB
HaBBIKU
TectupoBanue | [1K-2 20 BompocoB | KomnbtorepHoe | PesynbraThl Kpurepun onenku
1,2 OIIK-1 TECTHPOBAHUE, TECTHPOBAHUS | ONPEACISIIOTCS
BpeMS, MIPEAOCTABIISI0 | IPOLEHTHBIM
OTBEICHHOE HA | TCA B ICHB COOTHOIICHHEM.
Coriaco nporenypy - 40 | mpoBeneHus He sBka - 0
MHUHYT TIPOLEAYPHI VY 10BIETBOPHUTENBHO
rpa¢uka o
- ot 51%
yueOHOrO
MIPaBUIIBHBIX
npouecca
OTBETOB.
Xoporo - ot 70%.
Otyso — oT 90%.
MakcumanbHast
OILIEHKa — 5 0aylIoB
3auér [K-2 3 3a7aHus 3auér PesynbTars! Kpurepuu ouenku:
OIIK-1 MIPOBOAUTCSA B MPENOCTABIAID | «3aUTEHO»:
MIICEMEHHON TCSI B JICHb 3HAHWE OCHOBHBIX
dopme, myTem MIPOBEICHNUS MOHSTHH NTPEAMETa;
pemneHus 3agéra yMeHHe
337341 1 HCTIONIH30BaTh n
OTBETOB Ha MPUMEHSTH
BOTIPOCHI. MOJyYeHHBIE
Bpewms, 3HAHUA Ha
OTBEJICHHOE Ha MPaKTHKE;
nporenypy — 40 pabota Ha
MUHYT. MPaKTHYECKUX
3aHATHAX;
3HAaHWE OCHOBHBIX
HayYHBIX  TEOPHH,
N3y4aeMBbIX
CortacHo MIPEIMETOB;
rpaduka OTBET Ha BOIPOCHI
y4ebHOTo ournera.
nporecca «He 3auTeHO»:

JIEMOHCTPUPYET
YaCTHYHBIE 3HAHHS
o TeMaM
IUCHMIUIMHBL WA
HE3HaHHUE
OCHOBHBIX
TIOHATHH;
HEyYMEHHE
HCIOJIb30BAaTh i
MIPUMEHSTh
MOJTy9IE€HHBIE
3HAHMS Ha
MIPAKTHKE;

He pabortanm Ha
MPAKTUIECKUX
3aHATHAX




4.1. TunoBbie BONPOCHI, BLIHOCMMbI€ HA TECTHPOBAHME
TecThl MCHOJB3YIOTCS B PEXHUME MPOMEXKyTouHOro koHTposs. [lo dopme
3aJlaHui BBIOpAHBI 3aKPBITHIE TECTHI (C BEIOOPOUHBIM O0TBeTOM). Kaxkmomy Bompocy

COOTBCTCTBYCT OAWH BapHUAHT OTBCTA.
1. Beiopats mHOXKecTBO C, eciu A = {1;2;3}; B = {2;3;4;}; C = {1;2;3;4}

Omsersi: a) B\A  6) A\AB 3|l B

2. BeiOpath paBeHCTBO JBoMcTBeHHOE AJaHHOMY: AUAB = A

Otsersl: a)A( A UB)=AB  6)AUAB=A B)JA(AUB)=A T1)ABUA B=A
3.Haiitu: |AUB| leciu  |A| =10 |B|=7 |4B|=3
Otsetsl: 2)14  6)22 B)19 r) 18

4. A={1;2} B={2;3}, Haiitu BXA
Otsersl: a){(2;1);(2;2);(3;1):(3;2)} 0)1(1:;2);(1;1):(2;1)5(2;2)}
B){(1;2);(1;3);(2;2);(2;3)} 01(2;3);(2;2);(3;2):(3:3)}

5.BriOpats dhopmyny st Beraucienus Pn
nt n!
. —_— m
OrtBer: a ) (n-m)im! o)n 8) ()
6.Beruuciuts: Ps (3;2;1)
OtBets: )6  0)30  B)7 r) 60

e)n!

7 .Boruncauts: C °

7
OtBetsl: 2)924 6)7 B)792 r) 15

8. Haiitu cymmy OnHapHBIX K03()(HUITMEHTOB pa3ioxeHus (a + B)6
OtBeThl: 2)256 6)512 B)64 1) 128

9.CKoBbKO aHarpaMM MOXHO COCTaBHUTh U3 ClIOBa “Mama”
OtBetpi: a) 6 6)360 B)60 2

10.Br16patp onepanuio anreOpsl JIOTHKH, 33/1aBaeMyI0 TaOIHIel HCTHHHOCTH:
a B c

O[O

S =1

1
1
0
0

OTBeT:a)c=ave 6)c=a<>6 6)c=ang 2)c=a=8
11.BriGpath mpaBuIIO UCKIIOUEHUS aIbTEPHATUBHON TU3BIOHKIMU a © 6

OtBeThl: @ )aev as 6)asvas 8)ane 2)ave
12.BwIOpaTh JTIOTHYECKYIO OMEPAIH0, KOTOpast BRIpaskeHa uepe3 MHorouneH JKerankuna: x @1

OTBeTBL: a )X =y 6 )X VY 6) Xy 2)X

13. [IpenCTaBHTb B BUE MHOrOWICHa JKeraakuHa xy
OtBethl: a ) xy Dx D@L  6)xDy 6)xy®l 2)xy®x

x |y [fixy)
1 1 1
1 0 0




0 1 [T0 a B o 14.
0 0 1

Otsersr: a )(x vy )(x vy)(xvy) O)(Xxvy)(xvy) e)(xvy)xvy) a(xvy)xvy)

15.Jlornyeckas GpyHKIMs 3aaaHa Tadbnuieit nctuanoctr. Haiti s vee JJTH®.

x |y [fxy)
1 1 1
1 0 0
0 1 0
0 0 1

Jlormueckast pynkuwms 3anana Tabauneit ucruaHocty. Haiitu st nee KHO
OTBETHL: @) Xy VXY O)XYVXY 8)XyvXy 2)Xy

16.Haiitu BBICKa3bIBAaHUE, KOTOPOE SIBJISIETCS OTPUIIAaHUEM NaHHOTO VX(D( x))
Otsetst: a)VX(D(x))  6)I(x N D(x)) 6)Vx(D(x)) 2)3x(D(x))

17. Haiitu ¢opMyity COOTBETCTBYIOUIYIO IIpeuioskeHuIo. “I1o MeHbIeil Mmepe o1uH 00BEKT
oOiazaer cBoiictBoM P”.

OtBeTsL: @)VXVY (P (X) AP (y)=x=Y) 6) Ix(P(x))
6)IxAY (P (X)AP(y)AXxzY) ) TxP (X)) A (VXYY (P (X)AP(y)=x=Y))

18. [TocTpouTth PyHKIINIO, TBOMCTBEHHYIO JAHHOU: @ V 8

Ortser:a)a 6)avse g)ane 2)a=g

19. K kakomy u3 kiaccos [locta npunamiexut Gyakmus x @ y
Otsetsr: a) P 6)P1 B) S 1) HE Kk KakoMy

20. B HEopreHTHPOBAaHHOM Tpade MOCIeI0BATEIIBHOCTL pedep, B KOTOPOU JiBa COCEAHUX pedpa
UMEIOT OOIIYIO BEPIIMHY Ha3bIBACTCS:
OTBeThI: ) NPOCTOM 1eNblo  0) LENbl0  B)IMKJIMYECKUN MapUIpyT TI') MaplipyTom

21. llukmudeckuiit MappyT, KOTOPBIH SBISIETCS LENbIO HA3bIBACTCS
OTBeTsI: a) 3iinepoB rpad 0) MK~ B) dilyiepoBa LeTb T') SIJIEPOB UK

22.CBs13HBII HEOPUEHTHPOBAHHBIN Tpad, HE COAEPIKAIINN IIUKIIOB, TIETENIb M KPAaTHBIX pedep:
OtBeThl: a) iockuii rpad 6) 1epeBo B)JIec T') MOTHBIN rpad

23. Ecnu cBsi3u MeX/1y BepIIMHaMU rpada XapaKTepu3ylTCs ONpeieIeHHON OpHeHTalel, TO
rpad Ha3bIBaeTCs:

OTBeThI: a) HMKJINYECKUM  0)B3BEIIEHHBIM B) KOHEUHBIM  T) oprpadom

24. Haiitu rpad, COOTBETCTBYIOIINI MAaTPHIIE CMEKHOCTH

A B C
A 0 1 1
B 1 0 0
C 1 0 1
OtBethl: a) A 0) A B) B r)
N
C - B
B C C

25.0tHOMIeHHE “Xj — Opar yj” n300paxeHo rpapomM X 1 X 2 ONpPEICIUTh, KTO



VY

X3
SIBJISIETCS MY>KUYAHOM.
OtBetbl: @) X1  6) X1 ;X2 8)X2;X3  2)X1;Xx2;X3

26.Haiitu rpad oTHOImeHus “X Gospie y”’

Otsernl: a) 3 \( 4 6)&4 3)@ 4 r) 3 o 4
ge 6 6 6 5\ 6

217. 4 Haiitu 3a1anue gaHHOTO rpada MaTpuleil cMeKHOCTHU (TiepBast BEpIIMHA 1
BTOpAs - | )
) 6
OTtBeThI:
a) 0)
i~ 3 [4 5 6 i 3 14 |5 6
3 0 |0 0 1 3 0 |0 ]O 0
4 0[O 0 1 4 1 10 ([0 0
S 0[O 0 0 S 1 ]1]1 (0 0
6 1 (1 0 0 6 1 |1 1 0
B) r)
i~z 3 |4 |5 |6 i [ 3[4 |56
3 0 1 1 1 3 0|0 [O0[O
4 0 |0 1 1 4 0OJ]O0Of[O0O]O
o) 0 ]0 [0 1 S 0O J]O0Of[O0O]O
6 0O J]O [0 ]O 6 110 ((0]O0

28.Kakue u3 qaHHbIX rpadoB SIBISIOTCS SHICPOBBIMU TpadaMu:

1 3 4

OtBetsl: a)1;4 6)1;2 B)3;4 1)3

29.BBIBOJI, C/ICTAHHBIN HA OCHOBE HAOJIOICHUH, ONBITOB, T.€. ITyTEM 3aKIFOUSHHUS OT YaCTHOTO K
obmemMy:

OTBeThI: a) HEMoJHAs MHAYKIUS O)UHAYKIHS B) IPUHIMIT MaTEMAaTHUECKOW WHAYKIUH T') TOJTHAs
UHTYKIHS

30. CkoJIbKO IMMOAMHOXKECTB HMEET MHOXKECTBO cojiepkariee 6 2JIeMEHTORB?
OtBethl: a) 256 0) 128 B) 64 1) 512

31. Jlano ynuBepcanbHoe MHOkecTBO U={1,2,3,4,5,6,7} u B HEM OJMHOKECTBA
A={x| x < 5}, B={2,4,5,6}, C={1,3,5,6}. Haitru AU B



{1,2,2,3,4,4,5,6}
{1,2,3,4,5,6}
{x|x<7, X€ U }
{13}
5 {34,25,1,6}
32. Jlano yauBepcanbHoe MHOKecTBO U={1,2,3,4,5,6,7} u B HEM MOJAMHOXKECTBA
A={x| x < 4}, B={2,4,5,7}, C={1,2.5,6}. Haitru C U A

W DNE

1. {1,1,2,2,3,5,6}

2. {1,2,3,5,6}

3. {Xx<T7}

4. {3,2,6,1,5}

5 {12}
33. Jlano ynuBepcansHoe MHOKecTBO U={1,2,3,4,5,6,7} u B HEM
nogmuoxectBa A={x| x > 4}, B={3,5,7}, C={1,2,4,6}. Haiiru C U B

1. U
2. {3,5,7}
3. ©
4. {3,5,7,1,2,4,6}
5 {1,2,3,45,6,7}
34. Jlano ynuBepcainbHoe MHOKecTBO U={1,2,3,4,5,6,7} u B HEeM MMOJAMHOKECTBA
A={x| x < 5}, B={2,4,5,6}, C={1,3,5,6}. Haiitu C N B .

1. {1,2,3,45,5,6,6}
2. {65}
3. {1,2,345,6}
4. {X|x<T}
5 {56}
35. Jlano ynuBepcansHoe MHOKecTBO U={1,2,3,4,5,6,7} 1 B HEM MOAMHOXKECTBA
A={x| x < 4}, B={2,4,5,7}, C={1,2,5,6}. Haitru AN B

1. {1,2,3,45,7}
2. {1,2,2,3,4,5,7}
3. {2}

4. {5,6}

5. {x| x=2}

36. Jlano ynuBepcansHoe MHOKecTBO U={1,2,3,4,5,6,7} u B HEM
noamuoxectBa A={x| x > 4}, B={3,5,7}, C={1,2,4,6}. Haitru BN A

1. {7,5}

2. {3,5,6,7}

3. {5,757}

4. {57}

. {X]|2<x<8}

37. Jlano yauBepcanpHoe MHOKecTBO U={1,2,3,4,5,6,7} 1 B HEM MMOJIMHOKECTBA

A={x| x <5}, B={2,4,5,6}, C={1,3,5,6}. Haiitu nekapToBo (IpsIMOE) MPOU3BEICHHUEC D xC
rae D=A-B .

(S}

1. {1,356}



{(1,1), (31), (1,3), (3,3), (1,5), (3,5), (1,6), (3,6)}
{(1,2), (1,3), 3,3), (1,5), (3,5), (1,6), (3,6)}
{(1.3), (1,5), (3,9), (1,6), (3,6)}

{B3), (1,9), (3,9), (1,6), (3,6), (1,2), (3,2), (1,3)}
{1,1,3,3,5,6}

O OTAWN

38. Jlano yausepcanbnoe MHOKecTBO U={1,2,3,4,5.6,7} 1 B Hem moamHokecTBa A={X| X <
4}, B={2,4,5,7}, C={1,2,5,6}. Haiitu nexaproBo (mpsimoe) npoussenerne D XA
rﬂe D :C = B

{1,2,3,6}

{(1.1), (6,1), (1,2), (6,2), (1,3), (6,3)}
El(}l,l), (1.6), (1,2), (2,6), (1.3), (3.6)}
{(1.1), (1,2), (1,3), (6,), (6,2), (6.3)}
{(6.3). (1,1), (1.3), (6.1), (6,2), (1.2)}

SouhrwnE

39. Jlano ynuBepcansHoe MHOkecTBO U={1,2,3,4,5,6,7} u B HEM
noamuoxkectBa A={x| x > 4}, B={3,5,7}, C={1,2,4,6}. Haiiti nexapToBo (mpsiMoe)
npoussenerne B XD rpe D =C- A

{123,457}
l{J(3,21,}(5,1),(7,1),(3,2),(5,2),(7,2),(3,4),(5,4),(7,4)}
1(1,3),(2,3),(3,4),(1,5),(2,5),(4,5),(1,7),(2,7),(4,7)}
{3.1),(3,2),(3.4),(5.1).(5,2),(5.4).(7,1),(7,2),(7.4)}
%)

o guhwbnE

40. CnipaBeuB J1U JUCTPUOYTUBHBIH 3aKOH? A- (BUC) =(A- B)U(A- C)

1. nma
2. Her

41. CnipaBeiyB JIU TUCTPUOYTUBHBIN 3aKOH? A®(BUC)=(A®B)U(ARC()

1. na
2. Her

42. CripaBejIvB JT TUCTPUOYTUBHBIA 3aKOH? A(B- C) =AB- AC

1. nma
2. Her

43. CripaBeiyIuB JIM AUCTPHOYTHBHBIN 3aKOH? AUBC =(AUB)(AUC)

1. nma
2. Her

44. CnipaBeyiuB 1 AUCTPUOYTHBHBIN 3aKOH? A-(BNC) =(A- B)n(A- C)



1. na
2. Her

45. CripaBeivB T TUCTPUOYTHUBHBIN 3aKOH? A®BNC=(A®B)N(A®C)

1. na
2. HeT

46. CripaBeiIMB JIU TUCTPUOYTUBHBIN 3aKOH? A- (B®C)=(A- B)®(A- C)

1. na
2. Her

47. CnipaBeyiuB 1 AUCTPUOYTHBHBIN 3aKOH? A(B®C) =AB®AC

1. na
2. Her

48. CripaBeiJIUB JIU JUCTPUOYTUBHBIN 3aKOH? AU(B- C)=(AUB)- (AUC)

1. na
2. Her

49. I'pad G 3amaH cnenyromnieil MaTpHIlei CMEXHOCTH:

H00110100H
00111000
Ui 1 000 0 o0 10
01 10 0 0o 0o 1 of
Jo 1000 0 1 0[
Qi 000 00 0 1]
H00011000H
00 oo 10 ol Hajitu paguyc r(G) rpada.

()

H W N

50. I'pad G 3anan chenyromeit MaTpuLel CMEXKHOCTH:

H00110100H
00111000
Ui 1 000 0 o0 10
Jr 1 00 0 0 1 of
Jo 1000 0 1 0[
Qi 000 00 0 1]
H00011000H
oot 001 00U Hajit quamerp d(G) rpada.

S W N

()

51. I'pad G 3aman crieayromieid MaTpuIield CMEKHOCTH:



1 MaTpuLEH CMEXHOCTH:

H Haittu quametp d(G) rpada.

1
]
10
1
1 ol
1(]
1]

1

0

0 0
0
0 0 0
0 0
1 0 0
01 0
1 0 1

1
1

1 0
01 0
0 1
1 0
0 1
0 0 1

1
1

10101000
po 1. 0 1 0 0 1 0f
01 0001 01

00 1 00 10

01 0 OO0 1 01
1

1

i 001101 o Hajiry panuyc r(G) rpada.

gr 0 0 0 1 0 1 0
0o o1 00 1 0 1l
t 000 10 1 0]

f

0

o o
0

0

i

Uo
[Jo o
Jo
i

52. I'pad G 3aman crnegyrome

- NN <

1 MaTpULEH CMEXHOCTH:

H Haiitu pamuyc r(G) rpada.

o
i
i

1

1

0 0 1
01 0 0 0 O

1 0 1

1 0

1 00 0 0O
1

0 0

0 1

11
DOOO]DIIDD
o o o o

0 1

000 O0O0T1T1TO0

)
a
0
0
H

53. I'pad G 3aman crnemyrome

- NN <

151 ManHHeﬁ CMCXKHOCTH:

ﬁ Haittu quametp d(G) rpada.

D
0
i

op

1]

1

0

1
1
1
1

0
01 00 110

1
0 0 0 0 0 1

0 0
0 0 0 O
0

1

1
1
1

01100000
1 0 1
110
DDllOlOO(]
go o o
Qo o 0 o

!
I
i

54. I'pa¢ G 3anan cnenyroie

- NN <



55. CKoIbKO CyIIeCTBYEeT HEM30MOP(HBIX JIepEeBhEB C 6 BepIIuHAMU?
4

6(!)

5

7

56. CKOJIBKO CyIIecTBYeT HEM30MOP(HBIX CBSI3HBIX I'padoB ¢ 5 BepmmHaMu U 4 pedpamu?
1

3(1)
4

57. CKOJIBKO CyIIECTBYET HEM30MOP(HBIX CBA3HBIX IpadoB ¢ 5 BepmmHaMH U 5 pedpamu?
4

5(1)

6

7

58. Beibepute yciaoBusi, KaK10€ U3 KOTOPBIX SBJISETCS HEOOXOMMBIM ISl TOTO, YTOOBI CBSI3HBIH
rpad ¢ N BepmmHaMu ObLI IJIaHAPHBIM ( M — yucio pedep):

m <3n-6
m<3n-6

m =8 mpun =6
Mm<I19mpun=8
m =<3n

ok own e

59. Beibepute yciaoBus, KaK10€ U3 KOTOPBIX SBJISETCS TIOCTATOYHBIM ISl TOTO, YTOOBI rpad
¢ N BepimMHaMU ObLT IJIaHAPHBIM ( M — "rcIo pedep):

1. m=<3n-6
2. tpad HE comepxkut moarpada, romeomopdHOro rpady K, , 1 moarpada, romeoMophHOTO
rpagyy <5

m =n—1, u rpa¢ CBA3HBIN

rpa¢ He coliepUT nojarpada, nzoMoppHoro rpady K,

5. m=5npun=7

60. BriGepute ycrnoBusl, KaX10€ U3 KOTOPHIX SBISETCS HOCTATOYHBIM JJISl TOTO, YTOOBI Tpad
¢ N BepIIMHAMU He ObUI TIaHApHBIM ( M - Yucio pedep):

rpad conepxut noarpad, nzomopdHsIil rpady K

m =10 mpu n = 20

rpad conepxut nmoarpad, romeomopdHbIi Tpady K,

m>3n (+2 Ganna)
m=10mpun=>5

gk w e

61. ITycts rpad G c n BepimHamu siBisiercst aepeBoM. Torna: (Beibepure ans G BepHbIe
YTBEPKIACHHUS)

1. uwmcnopebepm=n-1



rpad CBA3HBIN

rpad He COIEPKUT LIUKIIOB

rpad rraHapHbII

rpa¢ He Diinepos

€CTh BepIIMHA CTEICHH |

€CTb BEpIIMHA CTereHu Oonpie |

Noakown

62. ITycts rpad G c n BepimHamu siBiisieTcst HecBsi3HBIM. Torna: (Beibepure nist G BepHble
YTBEPXKACHHUSL. )

YHCII0O KOMIIOHEHT CBSI3HOCTHU BCETIa pPaBHO 2
YHCII0 KOMITOHEHT CBSI3HOCTH MOXKET OBITh PaBHO 2
CTETICHb KaXKJIOW BEPIIMHBI HE MPEBOCXOAUT N - 2
YKCII0 KOMITOHEHT CBS3HOCTH Ooible 1

rpad He MOXKET OBITh IBYI0THHBIM

rpad rraHapHbII

rpad He MOKET OBITh IePEBOM

NoakownE

63. ITycts rpad G c n BeprmHamu siBisieTcst By 10abHBIM. Toraa: (Beibepute s G BepHbIe
YTBEPKACHHUSL. )

B HEM HET [IUKJIOB YeTHOM JTMHBI

B HEM MOT'YT OBITh IIUKJIbI YeTHOM AuHBI ()

B HEM BCE€ LIMKJIbI UMEIOT YE€THYIO JUTUHY (!)

rpad CBA3HBIN

CTETICHb KaXKJIOM BEPIIMHBI HE MPEBOCXOUT N - 2

rpad COACPIKUT IMKII, €CITH KaKIast OISl COICPIKUT HEe MEHEE JIBYX BEpPIIHH
rpa¢ TIaHapHBINA

NoakowhE

64. SBnsercs U TIaHAPHBIM CIIEAYIONUH rpad:

1. ma(!)
2. Her

65. SBisercs U MIaHAPHBIM CIIEAYIONUH rpad:

1. na
2. wuer (!)



66. SABnsiercs U MIIaHAPHBIM CIEAYIOMUH rpad:

1. nma(!)

2. Her

67. SIBnsieTcst U TIAaHAPHBIM CIIEAYIONUH rpad:

PRAK

1. nma(!)

2. Her

68. SABnsercs U MIaHAPHBIM CIIEAYIONMUH rpad:

1. na
2. Her (1)

69. Cxonbko rpaHeit y miockoro rpada:

A W N

(1)

70. CkosbKo rpaHeil y miockoro rpada:

()]



71. CxonbKo rpaHell y Tiockoro rpada:
4
6
3

5(!)

72. CxonbKo rpaHelt y Iiockoro rpada:
6

9

7

8 (1)

73. CxoJIBKO TpaHel y TI0CKoro rpada:
6
4
7

5(1)

74. CKoJbKO IpaHeil y miockoro rpada:
5
4
7

6(!)

75. To nepeBy Haiitu cooTBeTcTBYOMUI eMy ko1 [Iprodepa P(t) (Ykazars ero Bapuanr).

1. P)=(22114433)



2. P()=(12123434)
3. Pt)=(11422433)())

76. Ilo nepeBy HaiiTh cooTBeTCTBYIOIIUI eMy koj [Iprodepa P(t) (Ykaszarsb ero Bapuanr).

1. P(t)=(12345667)
2. P)=(12345567)()
3. P)=(12345677)

77. ITo nepeBy Haiitu cooTBeTcTBYOmUI eMy kox I[Iprodepa P(t) (Ykaszars ero Bapuanr).

1. P()=(11122233)
2. P()=(33111222)
3. P)=(12312312)())

y a, =(0111)
78. Inst dynkuuu f, 3ananHoit Bektopom , OIIPEJICIIUTD, SBJISIETCS JIU OHA!

JIMHEHHON
MOHOTOHHOMH (!)
CaMOIBOMCTBEHHOMI

byHKIMEH U3 Kacca T, M

o~ P

byHkuei u3 kmacca T, M

y a, =(0110)
79. Inst dynkiuu f, 3a1aHHOM BEKTOPOM , OIIPE/ICIINTD, ABJIAECTCS JIX OHA:

nuHeiHoH (1)
MOHOTOHHOU
CaMOJIBOMICTBEHHOH

byHKIMEH U3 Kacca T, M
T,

1

o~ P

¢byHKIMeH U3 Kinacca



=

19.

20.
21.
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.

4.2. TunoBble BONPOCHI, BBIHOCHUMbIE HA 3a4€T

[ToHsiITHE KOHEYHOTO U CYETHOT'O MHOYXECTBA.

[ToHsTHE TOAMHOKECTBA, PABEHCTBA MHOYECTB, COOCTBEHHOTO MHOKECTBA,
HECOOCTBEHHOI'0 MOJMHOKECTBA YHHUBEPCAIbHOIO MHOKECTBA.

OO0bennHeHne, nepeceueHrue, pasHoCTh MHOMKECTB, JOIMOJHEHHUE MHOXKECTBA,
nyarpaMmmel Ditiiepa-Benna.

OcHOBHBIE CBOMCTBA ONEPALMI HAJl MHOYXKECTBAMH, J€KapTOBO MPOU3BEIICHHE
MHOYECTB, IEKapTOBBI CTENIEHU MHOYECTB.

[ToHsiITHE UHBEKTUBHOTO, CIOPBEKTUBHOTO, OMEKTUBHOTO OTOOPAKEHUS.
[TonsiTe GMHAPHOTO OTHOIICHUS.

Marpuiia OMHaApHOTO OTHOIIEHUS MEXIY AJIEMEHTAMU KOHEYHOTO MHOKECTBA.
[TonsiTHe Ipon3BeCHUST OMHAPHBIX OTHOIICHUA, MaTPHUIA KOMITO3UIIUH.
[TonsiTne pedIeKCUBHOTO, TPAH3UTUBHOTO OMHAPHOTO OTHOIIICHHUS.

. [lonATHE AMAroHany, OTHOLIECHHS SKBUBAJIEHTHOCTH.

. [lonsATHE BBICKA3BIBAHUS, UICTUHHOE U JIO)KHOE BBICKA3bIBAHMUSI.

. [ToHATHE UMIUIMKAIIUY , KOHBIOHKIIUY , U3BIOHKIIUY.

. TaGnuIIbl UICTUHHOCTH.

. [lonarue paBHOCWIBHOCTU (POPMYIT anreOphl BHICKA3bIBAHUH.

. OCHOBHBIE CBOMCTBA KOHBIOHKIIMY, JTU3BIOHKIINH.

. [lonaTHE TU3BIOHKTUBHONW HOPMAJIBHOUN (POPMBI.

. [ToHATHE KOHBIOHKTUBHONW HOPMAJIBLHOUN (POPMBI.

. ByneBbl GyHKUMM U WX TPEACTABICHUS B COBEPIICHHOW TU3bIOHKTUBHOU

HOpMaJbHOU (hopme.

ByneBsl (pyHKIIMM U WX TPEACTABICHUS B COBEPIICHHON KOHBIOHKTUBHOM
HOpMaJbHOU (hopme.

Onpenenenue rpada. Buasl rpados.

Crenenb BepiuHbI rpada.

Yucnia BHYTpeHHEN M BHEIIHEN yCTOMYMBOCTH rpada.

[TonsiTue myTH, 11eTIH, KOHTYpPA, ITUKIIA CBI3HOCTH rpada.

JlepeBps, CBOMCTBA JE€PEBBEB.

OctoBoe nepeso rpada, anroputm Kpackana.

MartpudHoe nipeacTaBiieHue rpagos.

O6x01b1 TpadoB, MOUCK B TITyOWHY M MOUCK B IIIMPUHY.

DiinepoBsl rpadbl, KPpUTEPUIA SUTIEPOBOCTH.

["amunbTOHOBEI rpadbl, TOCTATOYHOE YCIOBHUS TAMUIIBTOHOBOCTH rpada.
[1nockue u ruianapHele rpadpul.

CereBoe muaHupoBaHue U rpadml.
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1. O0mume MOJI0KEeHUSA

Henau n3ydyeHus TUCUUTIIINHBL:
1. npuoOpeTeHue CTyJAeHTaMH 3HaHUM U TPEACTaBIEHUN O pasjaenax

JMCKPETHOM MaTeMaTHKH, TAKUX KaK MaTeMaTHiecKas JJOTuKa, BKIIIoUaroIast B ce0s
anredpy JOTUKH, Teoputo rpadoB; GopMUpPOBaAHUE CUCTEMATU3UPOBAHHBIX 3HAHUM
B 00JIaCTU MaTEMaTUYECKOM JIOTWKH, MPEJCTaBICHUN O mpoliemMax OCHOBaHUM
MaTeMaTUKU U POJIM MaTEMAaTUYECKOMN JIOTUKU B UX PELICHUH, YMEHHUE JIOTUYECKU
pa3BUBaTh OTACIBbHBIE (DOPMaATBLHBIC TEOPUHU U YCTAHABINBATH CBSA3h MEKIY HUMU;
NPUMEHITh METOAbl JUCKPETHOM MaTeMaTWKu Tpu pabore ¢ 00paboTKOMH
uHbopMaIuy,

2. (GopMupOBaHUs CYXACHUH TO COOTBETCTBYIOUIUM MPO(eCCHOHANBHBIM,
HAy4YHBIM W OTUYECKUM TMpoOJieMaM; BIAJIETh CIOCOOAMH  J10KAa3aTEIbCTB
YTBEPXKACHUM M TEOpPEM KaK OCHOBHOM COCTaBJSIIOLICH KOTHUTUBHOU W
KOMMYHUKATUBHOW (PYHKITUN JTHUYHOCTH.

OCHOBHBIMH 3aJavyaMi JMCIHUIIJINHBI ABJIAIOTCA:

. OcBoeHne METOJI0OB JHMCKPETHOW MAaTEMAaTUKH JUIsl HCIIOJNb30BAaHUS IIPU
U3yYEeHUHU 337a4 TEOpUU HH(OpPMALMU U METOJOB, CBS3AHHBIX C MPUMEHEHUEM
MaTEeMaTUYECKOro ammapata JUisi HCCIeloBaHUs 3afady  MHGOPMallMOHHON
0e30I1aCHOCTH;

. [IpnoOpeTeHne HaABBIKOB pEIICHUA CTAaHAAPTHBIX 3a37a4 JUCKPETHOM
MaTE€MaTUKH JIJIs1 UCIIOJIb30BAHUS B TPOPECCUOHAIBHOM AESTEIBHOCTH.

2. Yka3aHus N0 NPOBeJeHHI0 MPAKTHYECKUX 3aHATHI

lIpakmuuecroe 3anamue 1.

Bun npakTryeckoro 3aHATHS . cMeuantas hopma npakmuiecKko2o 3ausamus.

Tema U copepkaHue MPAKTHUUECKOTO 3aHATHS: Muoowecmea u omoobpadiceHus.
Inemenmol obwell aneeopeol.

1. Anre6pa byns. [IpuHuun ABOMCTBEHHOCTH B aJireOpe MHOKECTB.

2.buHapHbIe OTHOIIIEHUS U UX CBOWCTBA.
3.CooTBeTcTBHS MEX 1y MHOKecTBaMu. OToOpaskeHust. OyHKIIUU.
4.bynebl GyHKUMHA. Bpipakenne OyneBbIX (YHKIUN uepe3 AUIBIOHKIIUIO,

KOHBIOHKIIUIO U OTPHUIIAHHUE.
[TpoaOMKUTENLHOCTD 3aHATHS— 2 Y.

Ilpaxmuuecxoe 3anamue 2.

By npakTH4uecKoro 3aHITHS . CMEeUaHHas hopma npakmuyecko2o 3aHsamusl.

TemMa u cojaep)kaHHE TPAKTUUECKOTO 3aHATUS: BblcKkazvleaHusl. Aneebpa
BbICKA3bIBAHUIL.



[Tpunoxxenne ¢GyHKIU anreOpbl JOTMKM K aHAIW3Y M CHHTE3Y pelIelHO-
KOHTAKTHBIX CXEM.
[TpoaomKUTENBPHOCTD 3aHATUSA— 2 Y.

Ilpakmuueckoe 3anamue 3.

By mpakTHuecKkoro 3aHATHS: CMEUAHHAs hopmMa NPaKkmuyecko20 3aHAmus.

TemMa ® coaepkaHHE TPAKTUYECKOTO 3aHATUA: BblcKazvl8aHusl. Aneebpa
8bICKA3bIBAHU.

1.0t1punianue Boicka3piBaHU. KOHBIOHKIINA U TU3BIOHKIIUS.

2.Nmmumukarust, sxBuBaniennyst, mtpux Lleddepa, crpenka [Mupca.
3.TabmuIbl HCTUHHOCTH.

4.Dopmynbl  anreOpbl BbICKa3biBaHWW. CocTaBieHHE TaOIUI] WUCTHHHOCTH IS
dbopmyn.  Knaccudukarmus  dopmyn  anreOpsl  JOTUKH.  PaBHOCUIIbHBIC
npeoOpa3oBaHus.

[Tpo10KUTENEHOCTD 3aHATUS— 2 Y.

Ipaxmuueckoe 3ansmue 4.

By mpakTryeckoro 3aHATHS . cMewanias hopma npaKmuiecko2o 3ausamus.

Tema u coneprkaHue MPakKTUUECKOro 3aHATUsA: JCHO8bI meopuu npeouKamos.
1.ITpenukaThl U BbICKA3bIBaTENbHbIE (POPMBI. MHOKECTBO UICTUHHOCTH IpE/IUKaTa.

2.PaBHOCHIIBHOCTH U CJIEIOBAHUE TIPEANKATOB.
3.Jlornueckue onepamnuy HaI MPEANKATAMHU.

4.KBaHTOpI>I. OTpI/IHaHI/Ie HpGIIJ'IO}KGHI/If/’I C KBAHTOpaMH. YucrieHHbIE KBAHTOPBGI.
HpOIIOJDKI/ITCJIBHOCTB 3aHATHSI— 2 4.

IIpakmuueckoe 3anamue 5.

Bun npakTuueckoro 3aHATHS: CMewanHas opma npaKmuyecko2o 3aHsamusl.

Tema u coneprkanue NPaKTUUECKOTo 3aHATUs: OCcHo8bl meopuu npeouKamos.
1.IlpumeHeHue fA3bIKa MPEAUKATOB W KBAHTOPOB I 3alMCM MAaTEMaTHYECKHUX
YTBEPKIACHHUM.

2.3anuCch Ha A3BIKE JIOTMKA NPEAUKATOB PA3JIUYHBIX MpemnoxkeHuil. CtpoeHune
MaTeMaTHYECKUX TEOPEM.

3.JleIyKTUBHBIE U UHAYKTUBHBIE YMO3AKIFOUECHUSI.

[Tpo10KUTETEHOCTD 3aHATHS— 2 Y.

Ipaxmuueckoe 3ansmue 6.

Bun npakTuyeckoro 3aHATHS: CMewanHas opma npaKmuyecko2o 3aHsamusl.

Tema u coaepkaHue MpakTHUECKOro 3aHATUA: OcHogbl meopuu 2paghos.
1.MatpuuHoe nipenicTaBienre rpados.

2.Yucnoseie xapakrtepuctuku rpados. [epeBbs. O6xoanl rpadoB. DiliepoBbl U
raMUJIBTOHOBHI ITUKJIBI B rpadax. [ImanapHocts. Packpacka rpados.
[Tpo10KUTETEHOCTD 3aHATHS— 2 Y.

IIpaxkmuueckoe 3anamue 1.



Bun npakTuueckoro 3aHATHS: CMewanHas opma npaKmuyecko2o 3aHsamusl.
Tema u conepkaHue MPaKTUUECKOro 3aHsATus: OcHo8bl meopuu 2pagos.
3amaya o0 HauOOJIbILIEM MTOTOKE

[1po10KUTENEHOCTD 3aHATUSI— 2 Y.

Ipaxmuueckoe 3anamue 8.

By IpakTHUECKOTO 3aHATHUS . CMEULAHHASL (POPMA NPAKMUYECKO20 3AHSMUSL.
Tema u copeprkaHue MPAKTHYECKOTO 3aHATHUS: DIeMeHmbl Meopul aic0PUmmos.
CereBoe mianupoBanue. KpUTHYECKHIT ITyTh B KPUTHICCKOE BPEMS CETEBOTO
rpada.

[TpoaOKUTETLHOCTD 3aHATHS— 2 Y.

3. Yka3aHus 1o nNpoBeAeHHI0 JIa00OPAaTOPHOI0 NMPAaKTHKYMa
He npenycMoTpeHo y4eOHbBIM IJIaHOM.

4. Yka3aHus 10 NPOBEIEeHHI0 CAMOCTOATEIbHON padoThl CTYI€HTOB

Llenv  camocmosmenvHoti  pabomsl:  TOATOTOBUTH  OakalaBpoB K
CaMOCTOATEILHOMY HayYHOMY TBOPUYECTBY.

3aoauu camocmosmenvroi pabomoi:
. U3YYCHHUE TEOPETUUECKOTO JICKIIMOHHOTO KypCa;
. MpuoOpEeTEeHHE  YMEHHMM W HAaBBIKOB  HCIIOJh30BAaTh  W3YUYCHHBIC
MaTEMaTUYECKHEe METOIbI JJII CaMOCTOSATEIHLHOTO PEIICHUS W HCCICIOBAHUS
TUTIOBBIX 33/1a4;
. Pa3BUTHE CIIOCOOHOCTEH K JIOTHUYECKOMY M aJITOPUTMHIECKOMY MBIIIICHHUIO;
. BOCITUTAHNE MAaTEMAaTHYECKON KyIbTYPhI aHATUTHICCKUX TIPEOOpa30BaHUN

4.1 Bonnpochbl, BLIHOCHMbIE HA CAMOCTOSITE/IbHOE H3yUEeHHUE

Pazouenus mHoxxect. Yncna benna. Yucna Ctupnunra.

Yucna OuboHauym.

JIuHeliHbIe pEKYpPEHTHBIE YPABHEHUS.

DKcTpeMalibHbIE 3a7aun Teopuu rpados (anroputm Jlenkctpsl, bennmana-

Mypa, [Ipuma, HaX0XKAEHUSI MAaKCUMAJIBHOTO ITyTH U JIp.).

Pacno3naBanue »i1epoOBOCTH U TaMIJIbTOHOBOCTH rpada.

Haxoxnenue sinepoBa NUKIIA, TAMAJIBTOHOBA KOHTYPA U ITYTH.

Haxoxaenue pyHaaMeHTanbHbIX IIUKIIOB.

AJroput™ ykiajaku rpada Ha IIOCKOCTH.

O1eHKa XpoOMaTUYECKOro yucia rpada.

10 Anroputm ®opaa-PankepcoHa.

11. ITocTpoeHuEe MOTOKa MUHUMAJIbHON CTOUMOCTH.

12. Pacio3HaBaHue OJHO3HAYHOCTH KoaupoBaHusi (Teopema Mapkosa,
HEpPaBEHCTBO MakMusIaHa).

13. Brrunciaenne n30bITOYHOCTH KO/IA.

14. Kon Xaddmena.

15. KonoBoe paccrosinue XeMMUHTA.
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16. Kog XemmuHTa, HCTIPABISIOMIANA OJHY OIIHAOKY.

17. IInanapHbie rpadml.

18. Yknazaka rpada Ha MmI0CKOCTH.

19. Xpomartuueckue rpadsi. Packpacku rpados.

20. Onpenenenus ABYXIOIIOCHON HAMPaBICHHON CETH, TIOTOKA.
21. 3amavya 0 MaKCUMaJIBHOM MOTOKe. Pa3pes.

22.Teopema dopaa-dankepcoHa.

23. IlocTpoeHne N0ToOKa MUHUMAJIBHON CTOMMOCTH.

24. Andasur, cioBo, koa. Cxema angaBUTHOTO KOAUPOBAHMS.
25. IlpeduxcHbie KOABI.

26. Kputepuii 0THO3HAYHOCTH KOJUPOBAHUSI.

27. HepaBenctBo MakmuinaHa.

28. N36p1TOuHOCTH KOAa. Kol ¢ MUHUMAaIBHOU HU30BITOYHOCTHIO.
29. Teopema penykuun. Koa Xabhdmena.

30. [Iape1, cdepsl 1 UKL B N-MEPHOM KyOe.

31. KomoBoe paccrosinue XeMMUHTa.

32. Kojibl, 00HapyKUBAIOIINE U UCTIPABIISIONINE OIIHOKH.

33. Ko XeMMuHra, MCpaBIIsiFOIIUI OJTHY OIITHOKY.

34. [Topoxaatomiasi ¥ MPOBEPOYHAS MATPHUIILI KOJIA.

35. JIBOMCTBEHHBIN KOJI.

5. Yka3aHus 10 NpoBeAeHUI0 KOHTPOJbHOM padoThl

VY4eOHbIM IJIAaHOM JAHHOTO Kypca JJisl 0akaJaBpoB OUHOU (POPMBI OOyUEHHUS
MPEAYCMOTPEHO HAIMCAaHWE KOHTPOJIbHOM pabOThl, YTO SIBISIETCS OJHUM U3
YCJIOBUHM YCHENTHOTO OCBOCHUSI UMU OCHOBHBIX IMOJIOKEHUH TAHHOW JTUCIUILINHBI U
CIIY’KUT JJOITyCKOM K CIau€ 3K3aMeHa IO KypCy BO BpeMs 3a4€THOM CECCHUMU.

3ananust KOHTPOJIBHOM PabOThI pazpabaThIBAOTCS MpernoaaBaTesieM Kadeapsl
«MaTtemMaTUK1 U €CTECTBEHHOHAYUYHBIX quciuIinay MI'OTY.

Llens BeIMONHsIeMON paboThl: [IpomemMoHCTpUpOBAaTH 3HAHUS M YMEHHUS B
00J1acTU U3y4YEeHUS JUCHUTUIUHBI «J[UCKpEeTHAasT MaTeMaTHKa.

5.1. TpeboBaHusi K CTPYKTYypeE

Kaxnomy cTyneHTy npu MOCTYIUIEHUN TpucBauBaeTca yuyeOHblil mudp. OH
yKa3aH B 3a4€THOW KHUXKKE M CTyJeHYeckoM Ouierte. BapuaHT ompenensiercs
3HAUYEHUAMH M U N, KOTOpPbIE BBIOMPAIOTCS C YYETOM JBYX MOCIEIHUX LUDp
yuebHoro muppa. Homepa 3amad, BXOIAIIUX B BapHaHT, OMNPEACISIIOTCA
IIPEMNOIaBATEIIEM.

5.2. TpeGoBaHusi K 0(popMJIEHHIO

Kaxnas koHTposibHas paboTa COIEPXKUT OIpeNeeHHOE KOJUYECTBO
opuMepoB U 3afad. l[Ipu BBINONHEHWHM HX HEOOXOAMMO MNPUIACPKUBATHCS
CJIEIYIOLIUX MPaBUIL:
1. KoHTposabHYI0 paboTy HaJ0 BBHIIOJHUTH B OTAEJIBHOMN TE€Tpaau, OCTABIISAS MO
JUIs 3aMedaHui TpenogaBarelisa. B koHile paboThl HY)KHO OCTaBUTh 3-4 YHUCTHIX
CTpaHMUIIbI, KOTOPbIE, BO3MOKHO, TOHAIO0TCS JIs1 UCIIPABICHUS PEILICHUN.



2. B 3aronoBke pa0oTbl TOJKHBI OBITH Pa300PUMBO HAMMCAHBIL: (paMIIIUs, UMS U
OTYECTBO, Y4eOHBIM ImUdp, HOMEP KOHTPOJbHOW PabOTHI (€€ yacTu), Ha3BaHUE
JUCHUTUIMHBL. 3aroJ0BOK HA/I0 TOMECTUTh Ha O0JIOKKY TETpau. 3/1eCh Ke yKa3aThb
JIaTy BBITIOJTHEHHUSI KOHTPOJIBHOU PaOOTHI.

3. Pemrenue 3amaq Hal0 pacmosiarath B MOPSIIKE HOMEPOB, YKAa3aHHBIX B 3a/IaHUH,
COXpaHsS HOMEp 3a]1a4 CBOEro BapHaHTA.

4. Tlepen pemieHueM KaKIOW 3a7add HAJIO0 TIOJHOCTHIO BBINKCATH €€ YCIIOBUE,
3aMEHUB, T]Ie Ha/10, 00IIHEe JaHHbIE KOHTPOJbHBIMH U3 CBOETO BapHAHTA.

5. Pemenus 3agad wu3naraiiTe akKypaTHO, OOBSCHSSA OCHOBHBIC JIEHCTBUS,
BBIMKCHIBAsL HY>KHBIE (DOPMYIIBI, 1eTasi HEOOXOAUMBIE YEPTEKHU.

6. Ilocme moirydeHUs TPOPENECH3UPOBAHHOK pabOThI HCIPAaBHTE BCE OIIMOKH M
HEJ0YETHI, BIMCAB UCIIPABICHUS HAa OCTABJICHHBIX YUCTHIX CTPAHHIIAX.

7. PaboTa 3acuMTBIBaeTCA, €CJAM OHA IPH MPOBEPKE (WM MOCIE YCTPAHECHHUS
HEJ0YETOB) TperojaBaTesieM IOJlydaeT IOJIOKUTEIbHYI0 OILICHKY (3ad4er).
CryneHThl, HE MOJIYYMBIIME 3a4eTa MO KOHTPOJbHOW paboTe, K 3K3aMEHy He
nomnyckarotca. KoHTposbHbIE paOoThl 00513aTEIbHO NPEAbSIBISIOTCS Ha 3a4eTe.

6. Yka3aHus 1o npoBeJeHNI0 KYPCOBBIX padoT
He npenycMOTpeHO yueOHBIM TUTAHOM.

7. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOI JTUTEPATYyPHI
OcHoBHag JuTEpaTypa:

1.Kannenan C.A. luckpetHas mateMatuka: YueOHoe nocooue / Kannenan C.A -
Mocksa; Mocksa: Uznarensckuii JJom "O@OPYM": OOO "Hayuyno-u3narenbCkuii
neatp HWH®PA-M", 2013. - 224 c¢. - [ISBN 978-5-8199-0304-9.
URL: http://znanium.com/go.php?id=376152.

2. lllesenes HO. I1. Iuckpernas matematuka [Tekct] / 1O. I1. [lleBenes. - Mockga:

Jlaws", 2016. - 592 c:. w1 @ - ISBN  978-5-8114-0810-8.
URL.: http://e.lanbook.com/books/element.php?pll_id=71772
3. Boponenko A. A. JluckpeTHas MaremaTuka. 3aJadyd W YNPAKHEHUS C

pemieHusiMuU: YueOHo-MeToanueckoe nocooue / A. A. Boponenko, B C. - Mockaa:
OOO "Hayuno-uzmarensckuii uenrp HNMHOPA-M", 2014. - 104 c. - JJIA
CTYJIEHTOB BBICIIINX YUYEBHBIX 3ABEJEHUU. - ISBN 978-5-16-006601-
1.

URL: http://znanium.com/go.php?id=424101

JlonmosTHUTE IbHAS JIMTepaTypa:
1. JluckperHas MaTemaTuKa [3JEKTPOHHBIN pecypc] : MeToAd. ykazanus / Spoc.
roc. yH-T uM. II. I'. lemunosa; coct. Kamnaun B.b.; cocr. Hukomaer A.B. -
Apocnasib: Apl'Y, 2011. - 50c.; HET.
URL.: http://rucont.ru/efd/237899
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O.IL, Apocn. roc. yu-T um. I1. I'. lemunona. - SApocnasis: Apl'Y, 2012. - 96¢.; HeT.
URL: http://rucont.ru/efd/238154

3. Konanesa JI. ®. [uckpetHas Mmarematuka B 3amadax / JI.D. Komanesa. -
MockBa: EBpaswuiickuii oTKpbITEI UHCTHTYT, 2011. - 142 c. - ISBN 978-5-374-
00514-1.

URL: http://biblioclub.ru/index.php?page=book&id=93273

8. [lepeueHb pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AHTepHET»
HNuTepHeT-pecypcesl:
http://www.znanium.com/ - 3JeKTpOHHO-OHOIHOTEYHAs CHCTEMa
http://www.e.lanbook.com/ - DBC Usznarensctsa "JIAHB"
http://www.rucont.ru/- 31eKTpoHHO-0MOIMOTEUHAS CHUCTEMA
http://www.biblioclub.ru/ -ynusepcurerckast 6ndaroTeKa OHIaliH

9. llepevyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA

IMepeyens nporpammuoro odecneuenusi: MSOffice
HNudopmanmnonnbie CpaBoOYHbIe CHCTEMBI: JIeKMpPOHHbIE PECYPChl
obpazoeamenvhou cpedvl YHueepcumema
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