1920
MUHHCTEPCTBO HAVKU 1 BBICHIETO OBPA3OBAHUA
POCCHUIMCKOHN ®EJEPALINU
denepanbHOE TOCYIAPCTBEHHOE OIODKETHOE 00pa3oBaTeIbHOE yUpeKIeHUE
BBICIIIET0 00pa30BaHUs
«KybaHckuii rocy1apCcTBEHHBIN YHUBEPCUTET»

WHctutyT cpemnero npodeccruoHaaIbHOro 06pa3oBaHus

T.II.Xnomosa

Pa6ouasi nporpaMmma Ay CHUNITHHBI
EH.05 IuckperHas MaTeMaTHKA

09.02.03 [TporpaMMHupOBaHUEe B KOMIIBIOTEPHBIX CUCTEMAaX

Kpacnonap 2019



Pabouas mporpamma aucuumineel  EH.05  JluckpeTHas —MareMaTHKa
paspabotana Ha ocHOBe ®elepalbHOTO TOCYIapCTBEHHOrO 00pa30BaTebHOrO
cranngapra (nanee — ®IOC) 1Mo CIEUHAIBHOCTH CPEIHEro MpPO(eCcCHOHATEHOTO
obpazosanust (manee CIIO) 09.02.03 IIporpammupoBaHHe B KOMIBIOTEPHBIX
cHcTeMax, YTBepXKIeHHOTo nprkazoM MuuoOpHayku PO ot 28 mons 2014 1. Ne 804
(3apeructpuposan B Murrocte Poccun 21 asrycra 2014 1. Ne 33733)

EH.05 JluckpeTHas MaTeMaTHKa

®dopma oOyueHus oYHas

2 Kypc 3, 4 cemectp
Bcero 118 yacoB, B TOM YHCIIE:

JIEKIIUU 52 yac.
MPaKTUUECKUE 3aHATUSL 38 gac.
CaMOCTOSTEJIbHbIE 3aHATHSA 20 ygac.
KOHCYJIbTALUH 8 gac.
¢dbopmMa UTOrOBOrO KOHTPOJISk JK3aMeH

Nl 7Y
nognuce  OUO

CocTaBUTEIb: npenoaaBaTelib

VTBepXkIeHa Ha 3acelaHdd IMPeIMETHO-LUKIOBOH Komuccuu «Mamemamuxu,
ungpopmamuxu u UKT»
nporokon Ne 10 ot «15» mas 2019 .

“HpellMeTHO-LII/IKHOBOI\/'I KOMUCCHH:

( /] Jiteerss Tutos H.I.

«15» mas 2019%
PenensenT (-b1):

4

/ y 4 / o N0ADay, X O \
0 Yot b [ 259\
S "
/O[gl—é’hf/wé‘/i.‘

p

LOO A porpoc a/amyag,;ﬁ;; i




JIMCT

CcoriiaCoBaHHUA pa6oqeﬁ mporpaMmbl JACIHHUIIIINHBI

3am. nnpex@’g;’b{z—ICHO
/{C"?/’ E.U. Pwibanko

HO;‘.YEI/ICL

«14» mag 2019 1.

Jlupektop Hay4dHO# Gubnuorexu Kyol'yY
0.2 MA Xyade

NOJITHCE

«13» mag 2019 1.

JIuio, OTBETCTBEHHOE 3a  YCTaHOBKY
HHOOPMAIIMOHHOI0 00ecredeHts IPOrpaMMBl

/N ’\‘//\.
/ HU.B. Munrok

HONHUCH |

«10mag 2019

)54

SKCILTyaTalluio

MIPOrpaMMHO-



COJEPKAHUE

1. MACIIOPT PABOYEM ITPOIT'PAMMBI YYEBHOM JUCHUIIJIAHSI ................ 5
1.1. O61aCTh TPUMEHEHUS TIPOTPAMMBDBI.....ceeeeetirvreeeeeeeeaannerereeeeeessassannsssreeeeeessesnsnssseeees 5
1.2. Mecto yueOHOW AUCIUIUIMHBI B CTPYKTYpe IPOrpaMMbl IOATOTOBKH CIIELUAIUCTOB
CPEITHETIO BBEHA: ...ttt sttt sseen e 5
1.3. Lenu u 3aaun yueOHON JUCHUILIMHBI — TPEOOBAHUA K pe3yJibTaTaM OCBOCHUS
D107 (010708 010703 05 CARRURRUTR RO P PR 7
1.4. [lepeyeHs MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCIUILIUHE (TIEpEUCHb
(DOPMUPYEMBIX KOMITETECHITHI) ....vevviieiieeeeeeeeesiinieeeeeeeeessasannssereeeeeeessssnnnssreeaeeeessesnnnnes 6

2. CTPYKTYPA U COJAEPXKAHWUE YYESHOU IUCHUAILIAHGL......................... 7
2.1. O6beM y4eOHOM TUCHUIUIAHBI U BUIIBI YUCOHOM PAOOTBL.....uvvvirreeeeeeriiiiiiiiieeeeeeennans 7
2.2. CTPYKTYPA JUCIHHTIITHHDBL «.eeeeeieiiieieteeeeeesesasannsssneeeeeesssasnanssssseeeeesssssssnnssssseeeeesssennnnnes 8
2.3. TemaTH4ecKHil IJIaH U COAEpKaHNE yUeOHOW TUCHUIUIMHBI «/{uckpeTHas
MATEMATHKAD ....ceeeeeeeeeaauuiiiitttteeeeessananiaeeeeeeeeeeseaaaaasbetaeeeeeesseaaaansbsaeeeeeeeesaaannnsseeeeeeeeessennnnnes 8
2.4. ConepaHue PA3JICTOB JUCIIUTIIIIIHB ..ceeeerueeeerrreereeeeseesnerrrreeeeeesesssnnnssreeeeeeessnnnnnes 11

2.4.1. 3aHATUSA JTEKIUOHHOTO THIIA «...uuvvveeeeritireeeeaiiteeeeaaiitteeesaiteeeeesaaraeeessnseeeeesannneee 11
2.4.2. 3aHATUS CEMUHAPCKOTO THIIA. ... .uuvvrrrreeeeeeennnnerrrreeeeesseasaannssrreeeessssssnmnssssseeeeeesens 12
2.4.3. Ilpaktuueckue 3aHATHS (JIAOOPATOPHBIC 3AHATH) ....oeevveevevvreeeeeeeeeeininnreeeeeanns 12
2.4.4. Conep:kaHHE CaMOCTOSITEIIBHOM PAOOTBL. ... ..uvvvrrrreeeeereeriiirireeeeeeeeesnnnenneeeeeaaeens 12
2.4.5. Ilepedenb yueOHO-METOAMUECKOTO 00ECIICUEHHUS 111 CAMOCTOATEILHON PaboThI

OOYYAIOIIUXCS TIO JUCHUTIITHHE ....eveivvvvveeeeeeeeeaasnnnensreeeeeesesssssnnssssreeeeesssssnnnnsssseeeeeeasens 13

3. OBPA3OBATEJIBHBIE TEXHOJUIOT HM.........c.ooiiiiiiiiiiiiieieeeee e 13
3.1.00pa3oBaTebHbIe TEXHOJIOTHHU TTPU MPOBEIACHUH JICKITUM ....vevreeeereriiiiriieeeeeeeeenannns 13
3.2.00pa3oBarenbHble TEXHOJIOTUU MIPU MPOBEACHUN TPAKTUUECKUX 3AHATHUH ............... 14

4. YCJIOBUA PEAIMZALIMU TPOTPAMMBI IUCHUIIJIUHBL........................... 14
4.1. MatepuanpHO-TeXHHUYECKas 0a3a, HE0OX0AUMas JJIsl OCYILECTBIICHUS
00pa3oBaTEIHLHOTO MPOILIECCA O TUCIIUIIIIHHE «....vvvvrrreeeeeeeennerrereeeeesssasnannsseeeeeeeesssnnnnes 14
4.2. llepeueHb HEOOXOUMOTO MMPOTPAMMHOTO OOCCTICUCHHS . ... vvvvreeeeeeeanneerrrreeeaaeeannnnes 14

5. MNEPEYEHb OCHOBHOM U TOMOJIHUTEJbHON YYEEHOM

JUTEPATYPBI, HEOBXOIJUMOM JIJII OCBOEHUSI JUCHUIIJIUHBI ............ 15
5.1. OCHOBHAS JIATEPATYPA.eeuueuvvvrrrereeeeseaainnsrrrreeeeessaasannssseeeaeesssassnnssssreeeesssssnmnnnsssenees 15
5.2. JIOTIOTHUTEITBHAS JTATEPATYPA .evvvvvvvvvrvrernrnnnnnnnnssnssensensssesssssssnssssssssnssnssssssssnssssnnnnnes 15
RICI U (570) 7 (03107 1 (ST 94 (S0 7 631 €21 2 14 6 (PSP P O P PO UPRRPRPPRPPPRRRRPRR 16
5.4. Ilepeuens pecypcoB HHPOPMALIMOHHO-TEICKOMMYHUKAIIMOHHON ceTu «IHTepHeTY,
HEOOXOIUMBIX IS OCBOCHUS JUACIIATIITIIHDBL .. ... eeneeeeeeee e e e e e e e e e e e e e e e e e e e e eeaeeenns 16

6. METOANYECKHUE YKA3ZAHUSA JUISA OBYYAIOLIUXCAIIO OCBOEHUIO

JIACHMITTIFHDBL ...ttt e e e e 17

7. OHEHOYHBIE CPEACTBA JJIsI KOHTPOJISA YCIIEBAEMOCTM ................. 18
7.1. [TaciopT GOHAA OLICHOUHBIX CPEIICTB ...eeuveeverrrrereeeeseaannnenrereeeeesssssnannnssereeeeeessennnnnes 18
7.2. KDUTECPHUM OLICHKH ZHAHMI ... .uuvvuvteeitieeetaeasaeusaeetssessssssassssssssssssssssssesssssssssssnssssnnnnnes 18
7.3. OLIeHOYHBIE CPEJICTB JIJISl MPOBEACHUS TEKYIIEH ATTECTALIM  ......eeeeeeeevvvreeeeaeeeennnnns 21
7.4. OLIeHOYHBIE CPEJICTB JIJIsl IPOBEACHUS MPOMEKYTOUHON ATTECTALUU ....vveeeeeeernnnsss 29

7.4.1. IlpumepHbIe BOMPOCHI JJIs1 TPOBEACHUS IPOMEKYTOUHON aTTeCTAINM (IK3aMEH,

T2 1 (W1 14 (1 LG T2 (3 1) PSP U RSO UPRRP 29

7.4.2. IlpumepHble SK3aMEHAIIMOHHBIC 3a/1a4l HA 9K3aMEH/IUQ 3aUET .......evvvvvveennnn... 32
8. O0yueHne cTyIeHTOB-UHBAJIM/IOB U CTYJA€HTOB ¢ OTPAHNYEHHBIMH BO3MOKHOCTAMHM
BIOPOBBS ...ttt e 35

9. /lonoJTHUTEJIbHOE 00eCTIedYeHNE TUCIHMIIIIMHBL. .........c0vuuieriiiieeeereiieeeerertieeeeeensieeeeaeaees 35



1. IACIIOPT PABOYEH MMPOI'PAMMbI YYEFEHOM JTUCIUILINHBI
«JlucKkpeTHAss MAaTEeMaTHKA»

1.1. ObsacTh NPpUMEHEHUs IPOTPAMMbI

Pabouas mnporpamma ydeOHOM AUCHUIUIMHBI «JlMCKpeTHasT MaTeMaTHKa»
ABJIAETCS 4YacTbl0 NIPOrpamMMbl MOJATOTOBKH CHEIMAIMCTOB CpPEJHEro 3BEHA B
coorBercTBUM ¢ PI'OC CIIO nmo crenmnansHocTH 09.02.03 «IIporpammupoBanue B
KOMITBIOTEPHBIX CHCTEMAX).

1.2. MecTo y4eOHOH AMCHUIVIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKH
CHELHATNCTOB CPeHEro 3BeHa:

JHuciumunHa BXoguT B MareMatuyeckuil M oOIIMK €CTeCTBEHHOHAYYHbIN
y4eOHBII UK y4eOHOro IJIaHa.

JUis  ee wu3ydyeHHs HEOOXOJUMO YCBOEHME MaTepuala  JUCUUIUIMH
«Maremaruka: anrebpa, Hayajga MaTEeMaTHYECKOrO aHallu3a, TIEOMETPHs»,
«Mudpopmatuka»,  «OneMeHTbl  BBICHIEM  MaTeMaTHKW» U «OJIEMEHTHI
MaTeMaTU4YEeCKOM JIOTUKH», KOTOpbIe O0ECIeurBalOT BHIPAOOTKY y OOy4YaronIuXcs
oOmexkynbTypHbix kommnetreHnuit OK 1 - 9 u npodeccuonanbubix kommnerenuuii 11K
1.1, 1.2, 2.4, 3.4. N3ydyeHue AUCUUIUIMHBI «/[MCKpeTHasT MaTeMaTHUKa» SBIACTCS
0a30il Ig TOCHEAyIoIero Mu3ydeHus JucuuiuinH  «Teopust  anropuTmoBy,
«Maremarnueckre METOAbD U «OCHOBBI TPOrPaMMUPOBAHUSI.

1.3. Leau u 3aga4yu y4eOHOM JMCUHUIIMHBI — TPEOOBAHMA K pe3yjbTaTam
OCBOCHHS TUCHUIIHHBI:

B pesynbrare u3ydueHus 0053aTeIbHONM YaCcTH y4EOHOro IUKIIAa 00ydaroluiics
JOJIKEH:

1) 3HaTH:
— 31 - oCHOBHbBIE IPUHLHUITBI MATEMATUYECKOM JIOTUKHU, TEOPUH YHUCEN, TEOPUU

MHO>KECTB M TEOPUH AJITOPUTMOB;

— 32 - OCHOBHBIE MOHATUS KOMOMHATOPUKH;
— 33 - OCHOBHBIE MTOHATHUS TEOPUHU I'PAQOB;
— 34 - hopmyiibl anreOpbl BEICKA3bIBAHUI;
— 35 - MeToAbl MUHUMM3ALIUHU alre0pandyeckux npeoopa3oBaHmii;
— 36 - OCHOBBI fI3bIKa U AJIF€OPbI PEIUKATOB;
— 37 - MEeTOABI BBIYUCIIEHUS CI0KHOCTU PabOThI AITOPUTMOB;
2) yMeTh:
— VY1 - popMynupoBaTh 3a/1a4u JJIOrMYECKOr0 XapaKkTepa U NPUMEHSTh CPEJICTBA
MaTeMaTUYECKOH JIOTUKHU JUIsl X PELICHMUS;
— VY2 - pa3pabaTbIBaTh aITOPUTMBbI JJIsI KOHKPETHBIX 33714,
— VY3 - onpeAensTh CI0KHOCTh pabOThl AJITOPUTMOB;
3) UMeTh MPaKTUUYECKUN OMBIT (BIAACTH):
— HE NPeayCMOTPEHO.
MakcumainbHas yueOHasi Harpy3ka oOyuatomerocs 118 dacos, B ToMm uuncie:
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e o0s3aTenbHas ayauTOpHas yueOHas Harpy3ka 90 yacos;
e camocTosITeNbHast pabota 20 yacos.

1.4. IlepeyeHb MIaHMPYEMbIX Pe3yJbTaTOB OOy4YeHHMS 10 JAUCUHMILINHE
(mepedyeHb (POPMHUPYEMBIX KOMIIETEHLM)

B pe3ynbrare nzyuenus
y4e0HON JUCIUILIAHBI
o0yJaronuecs J0JKHBI

Ne If:ﬁre[gf Coneprxanue KOMIETEHIIUU (KOMH"HeH{HHﬁ CocTaB
ILII (I/IHI/I eé ‘-IaCTI/I) KOMIICTCHI U (HOMepa u3
TEHLUU nepeys))
MMPAKTUYICCK
3HATH | YMeTh Uil OIBIT
(BaaxeThb)
I. |[OK1 IIoHMMaTh CyIIHOCTH M COLMAIbHYIO 3HAUUMOCTh 317 V13 i
cBoeit Oynymieii nmpodeccun
2. |OK2 Opranu3oBbIBaTh COOCTBEHHYIO IS TEILHOCTD,
BBIOMPATH THIIOBBIE METOMBI U CIIOCOOBI 31-7 v1-3 -
BBITNIOJIHEHUS MPO(eCcCHOHAIBHBIX 33/1a4
3 OK 3 [IpyHuMaTh pelieHns B CTaHAAPTHBIX U
HECTaH/IaPTHBIX CUTYyaIUsIX U HECTU 32 HUX 31-7 v1-3 -
OTBETCTBEHHOCTb
OcyIecTBIATh MOUCK U HCIIOJIb30BAaHHUE
4 | OK4 uHpopMannu, HeOOX0UMOH T 3PPEKTUBHOTO 317 V13 i

BBITIOJTHEHUS IPO(ECCHOHANBHBIX 33724,
po(heCCHOHATBPHOTO ¥ IMYHOCTHOT'O Pa3BUTHUS

Hcnonb3oBath HHOOPMAIIMOHHO-
5 OK 5 KOMMYHHKAIIMOHHBIE TEXHOJIOTMU B 31,3,7 | V¥2,3 -
po(hecCHOHATLHON JIeSATEIIBHOCTH

PaboTaTh B KOJUIEKTHUBE U B KOMAHJE,
6 |OK6 3P PEKTHBHO OOIIATHCS C KOJJIETaMH, 31-7 Vv1-3 -
PYKOBOJICTBOM, IIOTPEOUTEISIMH

Bpatpb Ha ce0st OTBETCTBEHHOCTH 32 paboTy

7 OK 7 YICHOB KOMaH/Ibl (ITOAYMHEHHBIX ), 32 PE3yJIbTaT 31-7 V1-3 -
BBIIIOJIHCHUS 3aJaHUU
8§ | OK8 CaMoCTOATENBHO ONPEAEIATh 3a1a4l

po(hecCHOHATEHOTO ¥ TUYHOCTHOT'O Pa3BUTHS,

31-7 Vv1-3 -
3aHUMAaThCS CaMO0OPa30BaHNEM, OCO3HAHHO
IUTAHUPOBATH MOBBIIICHNE KBATU(DUKAITUT
9 OK 9 OpueHTHPOBaTHCS B YCIOBUIX YACTON CMEHBI 317 V23 i
TEXHOJIOTUI B MPOPECCHOHATBHON IEATEIHbHOCTH ’ ’
10 | TIK 1.1 | BoimonHsTh pa3paboTKy crenuduranui
OTJETBHBIX KOMITOHEHT 31-3,7 1 Y23 }

11 |TIK 1.2 | OcymiecTBiaTh pa3paboTKy KoJa mporpaMMHOTO
MPOAYKTa Ha OCHOBE rOTOBBIX cnemmpukanuit Ha | 31-3,7 | V2,3 -
YpOBHE MOJYJIsI

12 | IIK 2.4 | Peanu30BBIBATE METOABI M TEXHOIOIUH 3AI[ATHI

31 V1,2 -
nHpopManuu B 6a3ax JTaHHBIX

13 | TIK 3.4 | OcymiectBisath pa3paboTKy TecToBbIX HabopoBu | 31-3,7 | V2.3 -
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B pesynbrare nusyuenus
yueOHOM TUCIUTUTMHBI
o0yyaromuecst T0HKHbI
Ne If:ﬁre[gf ConeprxaHue KOMIETEHIIUU (KOMH"HGH{HHPVI cocras
LI (I/IHI/I eé ‘laCTI/I) KOMIICTCHIIUA (HOMepa u3
TECHIUH nepeyHs))
MMPAKTUYICCK
3HaTh | yMeThb Ui OIBIT
(BaaxeTh)
I. |[OK1 IToHMMaTh CyIIHOCTb M COLMAIbHYIO 3HAUUMOCTh 317 V13 i
cBoeit Oynymieit mpodeccuun
2. |OK2 Opranu3oBbIBaTh COOCTBEHHYIO IS TEILHOCTD,
BBIOMPATH THIIOBBIE METOMBI U CIIOCOOBI 31-7 V13 -
BBITNIOJHEHUS MPO(eCcCHOHAIBHBIX 33/1a4
3 OK 3 [IpyHUMaTh pelieHns B CTaHAAPTHBIX U
HECTaH/IaPTHBIX CUTYyaIUsX U HECTU 32 HUX 31-7 V13 -
OTBETCTBEHHOCTb
Ocy1ecTBIATh MOUCK U HCIIOJIb30BAaHHE
4 | OK4 uHpopMalnu, HeOOXOUMOH I 3PPEKTUBHOTO 317 V13 i
BBITIOJTHEHUS PO(PECCHOHANBHBIX 33724,
poheCCHOHATBHOTO ¥ IMYHOCTHOT'O PA3BUTHUS
Hcnonp3oBaTh HHPOPMALMOHHO-
5 OK 5 KOMMYHHKAIMOHHBIE TEXHOJIOTMU B 31,3,7 | V¥2,3 -
po(hecCHOHATLHON IeSATEIBHOCTH
PaboTatpb B KOJIJICKTHBE U B KOMaHJIE,
6 |OK6 3P PEKTHBHO OOIIATHCS C KOJJIETAMH, 31-7 V1-3 -
PYKOBOJICTBOM, IIOTPEOUTEISIMH
Bpatpb Ha ce0st OTBETCTBEHHOCTH 32 paboTy
7 OK 7 YICHOB KOMaH/Ibl (ITOAYMHEHHBIX ), 32 PE3yJIbTaT 31-7 V1-3 -
BBIIIOJIHCHUS 3aJaHUN
8§ | OK8 CaMoCTOATENBHO ONPEAEIATh 3a1a4l
po(heCCHOHATBLHOTO U IMYHOCTHOTO Pa3BUTHA, 317 V13 i
3aHUMAaThCS CaMO0OPa30BaHNEM, OCO3ZHAHHO
IUIAHUPOBATH MOBBIIICHNE KBATU(DUKAIIUT
9 |OK9 OpueHTHPOBATHCS B YCIOBUSAX YaCTOW CMEHBI 317 V23 i
TEXHOJIOTUH B MPOPECCHOHAIBHOMN ACATEILHOCTH ’ ’
TECTOBBIX CLICHAPUEB

2. CTPYKTYPA U COAEP)KAHUE YUYEBHOU TUCHUILIMHBI

2.1. O0bem yueOHO# IUCHUIIMHBI M BUABI Y4e0HOH padoThl

. Bcero CemecTpsl
Bun yue6Hoit paboTh HACOR 1 5
Y4yeOHasi HArpy3Ka (Bcero) 118 62 56
AynuTopHble 3aHATHSA (BCEro) 90 48 42
B Tom uucae:
3aHATHS JIEKIIMOHHOT'O THIIA 52 32 20
MPaKTUYECKHUE 3aHITHUS (TPAKTUKYMBbI) 38 16 22
71a00paTOpPHBIE 3AHITHS - - -




CEMUHAPCKHE 3aHATH - - -
KOHCYJIbTALlMU 8 2 6
CamocrosTesbHasi padoTa (Bcero) 20 12 8
B TOM YHUCJIE!
Kypcosasa paboma - - -
Pegpepam - - -
CamocmosmenvHas 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0AHUU, UHOUBUOYAIbHBIX 16 12 4
3a0aHUll, CaAMOCMOAMENbHO20 No0Oopa U U3YUEeHUs
OONOTHUMENLHO20 MEOPEMULEcKo20 Mamepuaid
Ilooecomoska K oK3ameny 4 - 4
[TpomexxyTouHas artectanus (3K3amMeH/3auet/nud3ayer) 3a4uer 9K3aMEH
OO611ast TPyJI0EMKOCTh 118 62 56
2.2. CTpyKTYypa AMCHUILINHBI:
KoJyn4ecTBO ayIHTOPHBIX 9YaC0B CaMoOCTOSITe IbHAS
HaumenoBanue IIpakTuyeckue u padora
Teopernueck Kouncyabsranuu
pa3aesioB U TeM Bcero JadopaTopHbIe o0y4aromerocsia
oe o0yueHue
3aHATHA (uac)
Teopus
P 25 12 8 4
MHOXKECTB
DNEeMEHTHI
15 8 4 2
TCOPHH YUCEIT
KombOunaropHbIit
P 13 6 4 2
aHAIIN3
Koneuno3Hnaunblie
17 6 6 4
JIOTUKU
Teopus
P 24 10 8 4
AJITOPHUTMOB
DNEeMEHTHI
24 10 8 4
Teopuu rpados
KypcoBas paborta
(Ipu HAJTHYMH)
Bcero mo
on 118 52 38 20
JUCIHHUIIIINHE

2.3. TeMaTH4eCcKUH IUIAH U COAEP:KaHMe YYeOHOH IMCUUIIMHBI «/[MCKpeTHas

MaTEeMaTHKA»

Hamvieno 0%

BaHue Copep:xanue y4eOHOro MaTepuasa, NpakTru4ecKue padoThl, CAMOCTOATEIbHAS ” Yposenn
PpaziesioB padoTa o0y4arommxcs, KypcoBas padoTa (ecyii IpexycMoTpeHa) OCBOCHUS

U TeM :

1 2 3 4
Paspen 1.
Teopusi MHOKeCTB
Tema Conep:xanue y4eOHOro MaTepuasa
10’1’ Jexkuuu
HOBEI
Te(;p(;m 1 MHoKecTBa U IOJJMHOKECTBA. 2
2 Onepanuu HaJ MHOKECTBAMH. 2




MHOXKec- | 3 ‘ OCHOBHBIE TEOPEMBI TEOPUU MHOXKECTB. 2

TB IIpakTHueckne (CeMHHAPCKHE) 3aHATHS
1 Crioco0Obl 3aJ1aHUsI MHOXKECTB U TIOJIMHOKECTB. 2
2 HucnoBble MHOXKECTBA U UX TEOMETPUUECKAs] MHTEPIPETALIHSL. 2
3 Onepanuu HaJ MHOXKECTBAMH. 2
CamocrosiTe1bHas padoTa o0y4yarommxes 2
1.CamocTosTenbHOe HU3YUYCHUC JICKHMOHHOT'O U JOIMOJHUTCIIBHOI'O MaTepraia
2. Pemenue mpo0GiieMHBIX 33134
3. [ToaroToBka Kk KOHTPOJIBHOU paboTe
KouncyasTranuu 1

Tema Copep:xanne y4eOHOro MaTepuaJia

1.2. Jexkuuu

Metont | 1 @DopMBI JOTHUECKUX PACCYKJIEHUHN U TUarpaMMsl Diliiepa- )

TCOpUn BeHa.

MHOXKEC-

B 2 Meto1 MaTeMaTUYE€CKOM MHIYKIIUH. 2
3 AnreGpa MHOXKECTB. 2
IIpakTHueckne (ceMHHApPCKHE) 3aHATHS
1 ‘ Meto1 MaTeMaTU4eCKOM MHIYKIIUH. 2
CamocrosiTe1bHas padoTa o0y4yarommxes 2
1.CamocTosTenbHOe HU3YUYCHUC JICKHUOHHOT'O U JOIMOJHUTCIIBHOI'O MaT€praia
2. Pemenue mpo0GiieMHBIX 331324
3. [ToaroToBka Kk KOHTPOJIBHOM paboTe
KouncyasTranuu 1

Paspen 2.

DJIeMeHThI TeOPUM YHCes

Tema Conep:xanue y4eOHOro MaTepuaia

2.1.

Dnem- | Jleknun

€HTBI 1 ba3oBbie TOHITHS TEOPUU YHCENT M YUCIOBBIC (DYHKITUH. 2

Teopun | 2 Kiaccel BEIYETOB, CpaBHEHUS U KX CBOMCTBA. 2

yucen | 3 CpaBHeHUS C OJJTHOM HEU3BECTHOM U CUCTEMBI CPABHEHMH. 2
4 [TpuioskeHust TEOPUHU YHUCEN K KPUITOrpadhuIecKiuM )

aJrOPUTMaM.

IIpakTHyeckne (CEMHHAPCKHE) 3aHATHS

1 OTHo1IeHUE ASTMMOCTH HAa MHOXKECTBE I1€JIBIX YHCETI. 2

2 CpaBHEHUS ¥ CUCTEMbI CPaBHEHUI C OJHON HEM3BECTHOM. 2

CamocrosiTe1bHas padoTa o0y4yarommxes 2

1.CamocTosTelnbHOe HU3YUCHUC JICKHMOHHOT'O U JOIMOJHUTCIIBHOIO MaTepraia

2. Pemenue mpo0GiieMHBIX 331324

3. [ToaroToBka K KOHTPOJIBHOM paboTe

KouncyasTranuu 1
1 2 3

Paspen 3.

KomOnHaTopHblii aHaIm3

Tema Copep:xanue y4eOHOro MaTepuaJia

3.1. Jleknun

Komb6- |1 KomOunaTopHble 00BEKTHI M YUCIIA. 2

HHATO- | 2 Pa30uenns MHOXecCTBA. 2

pHBIE | 3 Mertobl H3y4eHHss KOMOMHATOPHBIX OOBEKTOB M YHCEI. 2

a"Halin3 | IlpakTuyeckue (ceMHMHAPCKHE) 3aHATHS
1 KomOunaTopHble 00BEKTHI M YUCIIA. 2
2 MeTobl M3ydeHHsE KOMOMHATOPHBIX 00OBEKTOB M YHCEI. 2
CamocrosiTes1bHas padoTa o0y4yarommxes 2

1.CamocTosTeIIbHOS N3YUYCHUC JICKHMOHHOT'O U JOIMOJHUTEIIbHOI'O MaTepraia
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2. Pemenne mpo0OiieMHBIX 33124

3. [ToaroToBka Kk KOHTPOJIBHOM paboTe
KouncyasTanuu

Pasznen 4.

KoHeyHO3HAYHBbIE JJOTUKH

Tema Copep:xanue y4yeOHOro MaTepuaJia

4.1. Jleknun

k- 1 OyHKIMY k-3HAYHBIX JIOTHK. 2

3Ha4H- | 2 [ToHOTA M 3aMKHYTOCTb CUCTeM (DYHKIMHA K-3HaYHOM JIOTHKH. 2

bIC 3 Jloruka npeIuKaToB ¥ BBECHUE B TEOPHIO TOKA3ATEIbCTB. 2

JIOTUKH | TIpakTHYeckHe (CEeMHHAPCKHE) 3aHATHSA
1 @OyHKIMY k-3HAYHBIX JIOTHK. 2 2
2 Ananoru CIIH® B k-3HauHBIX JIOTHKaX. 2 2
3 Jloruka npe1MKaToB U BBEJICHUE B TEOPHUIO JIOKA3ATEIbCTB. 2 2
CamocrosiTe1bHas padoTa o0y4yarommxes 4
1.CamocTosTenbHOe HU3YUYCHUC JICKHUOHHOT'O U JOIMOJHUTEIIBHOI'O MaT€praia
2. Pemenue mpo0GiieMHBIX 331324 3
3. [ToaroToBka K KOHTPOJIBHOM paboTe
KouncyasTranuu 1

Pa3aen 5. Teopus airopuTrmMoB

Tema Copep:xanue y4yeOHOro MaTepuaJia

5.1. Jleknun

Kauecr- | 1 BoruncnuMele U peKypcuBHbIE (QYHKIINH. 2

izggsz 2 Maiunna TreropuHra. 2

anropu- 3 HopMmanbHble anroputMel Mapkosa.

TMOB IpakTuyeckne (ceMHUHAPCKHE) 3AHATHS
1 BbruncnuMele U peKypcuBHbIE QYHKINH. 2 2
2 Mainna TrlopuHra. 2 2
3 Hopwmanbhsbie anroputMbel MapkoBsa. 2 2
CamocrosiTe1bHas padoTa o0y4yarommxest 2
1.CamocTosTenbHOe HU3YUYCHUC JICKHUOHHOT'O U JOIMOJHUTCIIBHOI'O MaTepraia 3
KouncyasTranuu 1

Tema Copep:xanue y4yeOHOro MaTepuaJia

5.2. Jleknun

Merpu- | 1 ANropuTMHUYECKasi TEOPUS CIOKHOCTH. 2

:zg;zi 2 TpyaHo pa3penumbie 331291 U TPUOIMIKEHHBIC AITOPUTMBI. 2

anropu- IIpakTHueckne (ceMHHAPCKHE) 3aHATHS

TMOB 1 | AnropurMudeckasi TEOPHs CIOKHOCTH. 2 2
CamocrosiTesibHAsI padoTa 00y4arommxcst 2
1.CamocTosTelnbHOe HU3YUCHUC JICKHUOHHOT'O U JOIMOJHUTCIIBHOI'O MaTepraia 3
2. Pemenue mpo0GiieMHBIX 331324
KouncyasTanuu 1

1 2 3 4

Pasnea 6.

DJieMeHThI Teopun rpagos

Tema Copep:xanue y4yeOHOro MaTepuaJia

6.1. Jleknun

One- OCHOBHBIE TIOHSTHUS U ONIPEICIICHUS] TEOPUU rpadoB. 2 1

MEHTBI | 2 Crioco0Obl mipesicTaBiaeHus rpados.. 2 1

TEOpHH | 3 MeTpHruecKkue XapakTepUCTHKHU IpadoB. 2 1

rpaos | 4 IToToku B ceTsix. 2 1
5 ANTOpUTMBI MOMCKA KpaTUalIIux myTer B rpade. 2 1
IIpakTHyeckne (ceMHHApPCKHE) 3aHATHS
1 | Ciocobs! mpescraBienns rpaos. 2 2
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2 MeTpHruecKkue XapakTepUCTHKHU TpadoB.

3 TToToku B ceTsX.

4 ANTOpPUTMBI MOMCKA KpaTYalIuX myTer B rpade.

KouncyasTranuu

CamocrosiTe1bHas padoTa o0y4yarommxes
1.CaMocTosTeTPHOE U3Y4YEHUE JIEKIUOHHOTO U TOMOJHUTEIBHOTO MaTepraa

2. Pemenue nmpo0GiieMHBIX 331324
3. BemonHenue pacueTHo-rpadudeckor paboThI
4. TIoaroToBKa K K3aMeHy 2

N NN

1

Bcero:

118

ﬂﬂﬂ xXapakmepucmuKku YpO6Hsi OC60€HUA y'~l€6H020 mamepuania UCnojb3yronica 0003HaYUeHU.

1. — o3naxomumenvuwlil (Y3HABAHUE PaHee U3YUEHHbIX 00BEKMO8, C8OUCME),
2. — penpoOyKmusHblll (8bINOIHEHUe 0eSIMENbHOCU N0 00PA3YY, UHCMPYKYUU UTU OO PYKOBOOCHBOM,)
3. — nPOOYKmMuGHwIll (NIAHUPOBAHUE U CAMOCTOSIMENLHOE 8bINOTHEHUE OesIMENbHOCU, PeleHlUe

npobreMHbIX 3a0ay)

2.4. Conepxxkanue pa3jiesioB IMCHUIIHHBI

2.4.1. 3aHATHA JEeKIMOHHOI'0 THIIA

Ne dopma
HaumenoBanue
pazie CopneprxaHue pas3ziena TEKyILEro
paszena
Jia KOHTPOJIA
1 2 3 4
MHoOk€eCcTBa U TOAMHOKECTBA.
Onepanyu HajJ MHOXKECTBaMH.
Teobust OCHOBHBIE TEOPEMBI TEOPUH MHOXKECTB.
1 p @DopMBI JOTHYECKHUX PACCYKJIEHUHN U TUarpaMMsl Diliiepa- Vi
MHO>KECTB
Bena.
MeTtoa MaTeMaTUYECKON UHTyKIUH.
AnreGpa MHOXKECTB.
ba3oBble MOHATHS TEOPUU YUCEIT U YUCIOBBIE (PYHKITHH.
Kitacchl BEIYETOB, CpaBHEHHS U UX CBOMCTBA.
OneMeHTbI . . .
2 oD THCCI CpaBHeHUS C OJJHOW HEU3BECTHOM U CUCTEMBI CPAaBHEHM. T1
P [TpunoxeHust TEOPUH YUCEN K KpUNTOrpapruuecKUM
AITOPUTMaM.
. | KomOunaTopHbie 00BEKTHI U YHCIIA.
KomunaTtopHs1i
3 PazOuenus MHOXeECTBA. v2
aHanu3
Mertobl H3y4eHHss KOMOMHATOPHBIX 0OBEKTOB M YHCEI.
@ynkuuu k-3HauHBIX JTOTHK.
4 Koneunosnaunsie | [TonHoTa M 3aMKHYTOCTh cucTeM (PpyHKIUHA k-3HaYHOM T2
JIOTUKHU JIOTUKH.
Jloruka npeIuKaToB ¥ BBEJCHUE B TEOPUIO TOKA3ATEIbCTB.
1 2 3 4
Brrancnumele u pekypcuBHbIE (QYHKIINH.
Mammna Teropunra.
4 Teopus Hopmanbnsie anroputmel MapkoBa. AJIrOpUTMHYECKAs V3
AITOPUTMOB TEOPHUsI CIIOKHOCTH.
TpynHo pa3pemmMble 3aJa9u ¥ MPUOIHKEHHbIE
QJITOPUTMBI.
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OneMeHTbI
Teopuu rpagos

OCHOBHBIE TIOHSTHS U ONIPENICIICHUS] TEOpUH rpadoB.
Crioco0OsI mipeicTaBiaeHus Tpados.

MeTtpHuueckue XapakTepUCTHKHU TpadoB.

[Toroku B cersx.

ANTOpUTMBI MOMCKA KpaTYalIuX myTer B rpade.

V4

[Mpumeuanwue: T — TectupoBanue, P — Hamicanue pedepata, Y — yctHbli onpoc, KP — koHTposbHast paborta

2.4.2. 3aHATHA CEMUHAPCKOI0 THIIA

dopma
HaumenoBanue
Ne Asnena HawnmMeHoBaHne npakTHUECKUX (CEMUHAPCKUX) padoT TEKyILEro
pasi KOHTPOJIA
1 cemecmp
CriocoOblI 3a/1aHHs] MHOJKECTB M ITOJIMHOXKECTB. P
K TeMe
UYucnoBble MHOKECTBA U UX TEOMETPUUYECKAs
Teopus WHTEpIpeTaIus L1
1. MHOXECTB DI - KP1
Onepauuu Haj MHOXKECTBAMH.
. IIP x Teme
MeTtoa MaTeMaTUYECKON MHTyKIUH. 12
OTHoOlIEHUE IETMMOCTH HA MHO)KECTBE LIEJIbIX YUCEIL. I1P k Teme
5 OneMeHTbI 71
) Teopuu yucen |CpaBHEHHUS U CUCTEMbI CPaBHEHUI C OHON HEM3BECTHOM. KI.’I
. |KomOnHaTOpHBIE OOBEKTHI U YKCIIA. TP k Teme
3 KomOunaTtopHsIit 31
) aHaJIn3 Mertoabl U3y4eHHss KOMOMHATOPHBIX OOBEKTOB M YHCE. KI.’I
2 cemecmp
@ynkuuu k-3HauHBIX JIOTHK. TP k Tene
TeM
4 Koneuno3nauHble| AHAJIOTH COBEPIICHHBIX HOPMAIBHBIX (popM B k-3HAUHBIX 41
' JIOTUKA JIOTHKAX. KI.’2
Jloruka npeIuKaToB U BBEACHHUE B TEOPUIO JOKA3ATEIbCTB.
Teo BeruriciuMble U peKypCUBHBIC (PYHKIIHH. ITP x Teme
usi
5. p Maiunza TrropuHra. 5.1
AJITOPUTMOB
Hopmanbnsle anroputMel Mapkosa. KP3
ITP x Teme
AnropurMuueckasi TEOpHUs CI0KHOCTH. 59
Crioco0Obl mipesicTaBiaeHus rpadoB.
ITP x Teme
OnemenTsl  |MeTpUYecKue XapaKTepUCTUKHU TpadoB. 6.1
6. | Teopuu rpadoB |[IoTOKHM B ceTsX. PI;P
ANTOpUTMBI MOMCKA KpaTUalIIux myTer B rpade.

Ilpumeuanue: IIP- npaxmuueckasn paboma, JIP- rabopamopnas paboma,; T — mecmuposanue, P — nanucanue
pegepama, YV — ycmuwiti onpoc, KP — xoumponvnas paboma, PI'P — pacuemno-epaghuueckas
paboma.

2.4.3. lIpakTuyeckue 3anaTusd (JlabopaTopHbie 3aHATHA)

He npenycMoTpeHbl yueOHBIM IJIAHOM.

2.4.4. Conep:xaHue cCaMOCTOSITE/ILHOI padoThI

1. CamocToATENBHOE U3yUEHNUE JIEKIIMOHHOTO MaTepuala U JOMOJHUTEIBHOTO
TEOPETUYECKOI0 MaTepUaia.
2. BrinmonHeHWe nOMalIHUX 3a7aHUi B (hopMe pereHus: TpoOJIeMHBIX 3a1a4.
3. TloaroroBka K TECTUPOBAHUIO.

4. TToaroToBKa K KOHTPOJIBHBIM pabOTaM.
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5. BolnoniHeHHE UHIMBUIyaIbHOTO 3a7aHusl B (hOpMeE pacueTHO-rpapuIecKoi
paboThI O TEME «INEMEHTBI TEOPUH TPAPOBY.

2.4.5. TlepevyeHb y4eOHO-METOAUYECKOTO OOecTeYeHNsl A1 CAMOCTONTEILHOH PadOThI
00y4aruMuxcs M0 JUCHMUILINHE

Ha camocrosrenbHyo paboty oOydaronuxcs oTBoauTcs 50 4acoB yueOHOro

BPCMCHU.
HaumeHoBaHue [epeuens yueOHO-METOANYECKOTO 00ECTIEYEHUS! IUCLUIUIMHBI I10 BBITOJHEHUIO
Ne pasnena, TEMBbI, BUJa CaMOCTOSTEIIFHOI paboThI
CPC
1 2 3

Tema 1.1 OcHOBBI

TEOPUH MHOKCCTB

baepun, U. U. Jluckpernas maremaTnka. YU4eOHUK U 3aJauyHUK @ JUIA
cpenHero npodeccruonanpbHoro oobpazoBanus / W. WM. baBpuH. —]

MockBa : MWzpmarensctBo IOpaitr, 2019. — 193 c. —
Tema 1.2 Meronsr  |({Ipodeccronansroe obpasosanue). — ISBN 978-5-534-07917-3. —
2. TEOpPHH MHOKECTB Texct : omekrponnbii // DOBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/433501
3 Tema 2. Dnementsl  |baBpun, W. W. JluckperHas MaTeMaTnka. Y4eOHUK W 3ala4HUK : JJIs
" |reopum ymcen cpenHero npodeccruoHampbHoro oobpaszoBanus / W. WM. baBpuH. —]
Tena 3. MockBa : MWzpmarensctBo IOpaitr, 2019. — 193 c. —
4 KoMGHHaTOpHEH (ITpodeccronanbruoe obpazoBanue). — ISBN 978-5-534-07917-3. —
' AR Texct : omekrponnbit // DOBC [IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/433501
baepun, U. U. Jluckpernas maremaTnka. YU4eOHUK U 3aJauyHUK : JUIA
cpenHero npodeccruoHanbHoro oobpaszoBanus / W. WM. baBpuH. —]
Tema 4. .
5 T —. MockBa : MWzpmarensctBo IOpaitr, 2019. — 193 c. —
OMUKH (ITpodeccronanbruoe obpazosanue). — ISBN 978-5-534-07917-3. —
Texct : omekrponnbit // DOBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/433501
Tema 5.1 Kauectsennas |bappun, U. Y. Jluckpernass MmaTreMaTHKa. YUeOHUK U 3aJauyHHK :@ JUISA
6. TEOpHs ANrOpUTMOB |CPE/HETO npodeccuonanbHoro obpazoBanus / W. M. baBpun. —
MockBa : MWzpmarensctBo IOpaitr, 2019. — 193 c. —
Tewma 5.2 Metpuueckas | (ITpodeccuonanbaoe obpaszoanue). — ISBN 978-5-534-07917-3. —
7. TEOpHS ATTOPHTMOB Texer BHF:K?pOHH'BII‘/’I // OBC HOpaiit [caiir]. — URL:
https://www.biblio-online.ru/bcode/433501
baepun, U. U. Jluckpernas maremaTnka. YU4eOHUK U 3aJauyHUK :@ JUIA
Tewa 6. Dremerry  |CPEAHETO npodeccuonanbHoro oobpazoBanus / W. M. baBpun. —
g ' MockBa : MWzpmarensctBo IOpaitr, 2019. — 193 c. —
" |reopun rpados (ITpodeccnonansHoe odpazoBanue). — ISBN 978-5-534-07917-3. —
Texct : omekrponnbit // DOBC [Opaiit [caiit]. — URL:

https://www.biblio-online.ru/bcode/433501

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3.1.00pa3oBaTe/ibHbIC TEXHOJOTMU NIPH NPOBEICHUHU JEKIMT

Ne

Tema Bunsl npuMensiempIx Komn-Bo
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00pa3oBaTebHBIX TEXHOJIOTHI| Yac

1 2 3 4

1 [Tema 1.1 OcHOBBI TEOpPUU MHOXECTB JTeKIMH-BH3Y ATH3AITHH C 6

2 [Tema 1.2 MeTozibl TEOPUM MHOKECTB MPUMCHCHUEM JTMYHOCTHO- 6
OPHEHTHUPOBAHHON TEXHOJIOTUU

3 [Tema 2. DneMeHTHI TEOPUH YUCET P P 8
g depeHupyeMoro o0ydeHus

4 [Tema 3. KomMOMHATOpHBIN aHATH3 Ha 00BSICHUTEIILHO- 6

5 [Tema 4. KoHe4HO3HAYHBIE JOTHKH WITIOCTPATHBHOM OCHOBC. 6

6 [Tema 5.1 KauecTBeHHas TeOpHs aITOPUTMOB [IpobnemMHbIe TEKITUH C 6
MpUMEHEHHEM JTMYHOCTHO-

7 [Tema 5.2 Merpuueckasi TEOpHs JITOPUTMOB p N 4
OPUEHTHUPOBAHHON TEXHOJIOTUU
mddepeHInpOBaHHOTO

8 [Tema 6. DnemeHTHI TeOpUU rpados o0ydeHusi Ha OOBSICHUTEIHHO- 10
UJUTFOCTPATUBHOM OCHOBE.

Hroro no kypcy| 52
B TOM 4YHCJI€ UHTEpAaKTUBHOE 00ydueHue™| 36

2.00pa3oBaTe/IbHbIC TEXHOJIOTMH NP NPOBEJICHNUH NPAKTHYECKUX 3AHATHH
(1abopaTopHBIX padoT)

Buael npuMeHseMbIx Kou.
Ne Tema 3ansaTHA o0pa3oBaTeIbHBIX yac
TEXHOJIOTMI
1. |Tema 1.1 OcHOBBI TEOpPUU MHOXECTB TexHonorus mpobIeMHOro 6
- 12 M o0Oy4eHus, a TaKKe 5
2. |Tema 1.2 MeToabl TEOpUU MHOXKECTB matbdepeHIMpPOBAHHOro
3. |Tema 2. DieMeHTHI TCOPUH YHCET JUTHOCTHO-OPUCHTHPOBAHHOTO 4
o0yueHust Ha OOBSICHUTEIHHO-
4, Tema 3. KOMGHHaTOpHBIﬁ aHaJIn3 perOZ[YKTHBHOﬁ OCHOBE, 4
5. |Tema 4. KoHeuHO3HAYHBIE JOTUKU PCIICHHUC HPOUSBOACTBCHHBIX 6
3aja4, pa30op pereHus 3a1aq.
6. |Tema 5.1 KauecTBeHHas TEOpHs aITOPUTMOB 6
7. | Tema 5.2 Metpuueckasi TEOpHUs aJITOPUTMOB 2
8. |Tema 6. DneMenTsl Teopuu rpados 8
Hroro o kypcy| 38
B TOM 4YHCJI€ UHTEpAaKTUBHOE 00ydyenue™| 30

4. YCJIOBUSA PEAJIM3ALIMUA ITPOI'PAMMBI JIUCHUITJIMHbBI

4.1. MarepuajbHO-TeXHHYeCcKass 0a3a,

HeoOXoaMMasi JJIs  OCYLIECTBJICHUA

00pa3oBaTeJIbHOI0 MPoLEcca N0 AUCHUIINHE
Peanuzanus yueOHON AUCHUTIITUHBI « DJIEMEHTHI BBICIIIEH MaTEMaTHUKN

OCYILIECTBIISIETCS B CIIEI[MATBLHO 000PYy/10BaHHOM KaOuHeTe «MaTemMaTHu4ecKux
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aucuuuiney. O0opynoBaHue yueOHOro KabuHeTa:

— pabouee MecTo MpernoaaBaTes;

— [10CaI0YHbIE MECTa MO KOJUYECTBY 00yUaloIMInXCs;
— JIOCKa MeJIoBasl.

4.2. IlepeyeHp HEOOXO0AUMOI0 IPOTrPAMMHOIO0 o0ecIeYeHus
e Omneparmonnast cuctema Microsoft Windows 10 (mor. Ne73—-AD®/223-
®3/2018 ot 06.11.2018, cornamenune Microsoft ESS 72569510);

e [laker mporpamm Microsoft Office Professional Plus (mor. Ne73—-AD®/223-
®3/2018 ot 06.11.2018, cornamenue Microsoft ESS 72569510);

e 7-zip GNULesser General Public License (cBoOoaHOE mporpammHoe
obOecrnieueHue, He OrPaHUYECHO, 0€CCPOUHO);

e Uurepner Opaysep Google Chrome (OecraTHoe mporpaMMHOE 0O€ecreyeHue,
HE OIPaHUYEHO, 0€CCPOUHO);

5. IEPEYEHb OCHOBHOM U LZ[OHOJIHI/ITEJIBHOI?'I YUYEBHOM
JINTEPATYPBI, HEOBXOINMOM J1JI51 OCBOEHUSI JUCIINILINHBI

5.1. OcHoBHas IMTEpPaTypa

1. baBpun, M. W. JluckpetHas MareMaTtvka. Y4eOHUK M 3aJayHUK @ JJs
cpeaHero mnpodeccuoHanbHoro obpaszoanuss / W. W. baBpun. — Mocksa
N3narensctBo FOpaiit, 2019. — 193 c. — (IlpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-07917-3. — Tekcr : anextponssiii / 9bC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/433501

2. Cynomuaros, C. B. JluckpeTHass MaTeMaTuka : y4eOHUK U MPAKTUKYM IS
akagemuueckoro Oakamapuara / C. B. Cynomnartos, E. B. OBunHHuKOBa. — 5-€
n3n., ucnp. u pon. — MockBa : M3parensctBo Opaiit, 2019. — 279 c¢. —
(Yausepcuretsl Poccun). — ISBN 978-5-534-00871-5. — Tekct : 3J1eKTpOHHBIN //
OBC IOpaiirt [caiiT]. — URL: https://www.biblio-online.ru/bcode/432016

5.2. lonoJIHUTEJIbHAS JIUTEPATYypPa

1. JKwuranosa, E.D. JluckperHas wmaTemaTuka: yuyeOHoe mocooue /
E.®. )Xuranoa; MunucrepctBo oOpa3zoBanusi W Hayku Poccuiickoit ®eneparuu,
ToMmckui I'ocynapcTBeHHbII YHuBepcuTeT Cucrem YipasneHus 51
Panuosnexrponuku (TYCVYP). - Tomck: Onb Konrtent, 2014. - 98 c. - bubnuorp.: c.
95. - ISBN 978-5-4332-0167-5; To xe [DJeKTpOHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=480497.
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5.3. Ilepuoanyeckue u3gaHus

1. Bectouk MockoBckoro YHausepcurera. Cepust: Marematuka. MexaHuka:
Hay4HbIN )XypHAaJL.

2. Bectnuxk CIIOI'Y. Cepus: [Ipuknagnas matematuka. MndopmaTtuka.
[Ipoueccsl ynpaBieHus: HayYHbIA KypHAJL.

3. Bectouk MockoBckoro Yuusepcurera. Cepus 15. BeruncnurensHas
MaTeMaTuKa U KHOEpHETHKA: HayYHbIH KypHal

4. DnexTpoHHas 6ubnuoreka "U3narensckoro noma "I'peOCHHUKOB"
(www.grebennikon.ru);

5. bazsl nannbix komnanuu «Mct Beroy (http://dlib.eastview.com).

5.4. Ilepeuenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHMKANMOHHON CeTH
«HTepHET», HEOOXOAUMBIX /ISl OCBOCHHS TUCHUTLINHBI

1. MuHuCTEepcTBO HayKd W BbICIIEr0 0Opa3oBaHUs M Hayku Poccuiickoii
®enepanuu (https:/minobrnauki.gov.ru);

2. ®enepanbubiit mopran "Poccuiickoe odbpazoanue” (http:/www.edu.ru/);

3. Hudopmanmonnas cucrema "EnumHoe OKHO JOCTyna K 0oOpa3oBaTElbHBIM
pecypcam" (http://window.edu.ru/);

4. Epunas xomnekuus nupoBbix oOpa3zoBarenbHbIX pecypcoB (http://school-
collection.edu.ru/);

5. ®enepanbHblii LEHTP HUH(OPMALMOHHO-00PA30BAaTEIbHBIX  PECYpPCOB
(http://fcior.edu.ru/);

6. OGpazoBartenbHbii moptan "Yueba" (http:// www.ucheba.com/);

7. Ilpoexkt I'OoCynapCTBEHHOIO HHCTHUTYTa pyCcCKOro sspika umeHn A.C.
[Tymkuna "O0pa3zoBanue Ha pycckoMm" (https://pushkininstitute.ru/);

8. Hayunas snexrponnas oudnuorexka (HOb) (http:// www.elibrary.ru);

9. HamwmonanbHas snexktpoHHas oudnuoteka (http://H36.pd/);

10. KubepJlenunka (http://cyberleninka.ru/).

11. CnpaBo4HO-UH(OPMAMOHHBIN rnoprai "Pycckuit A3BIK"
(http://gramota.ru/);

12. Cny>x6a TeMaTruueckux TOJKOBBIX cioBapei (http:// www.glossary.ru/);

13. Cnoapu u sunuknoneauu (http://dic.academic.ru/);

14. KoncynbpTant Ilmtoc - cnpaBoyHass mpaBoBasi cucreMa (JOCTYIl IO
JIOKaJbHOU CEeTH)
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6. METOAUYECKUE YKA3ZAHUS JJISI OBYUYAIOLIUXCA IO
OCBOEHHIO JUCHUIIJINHBI
1. MeToanyeckne peKOMEHAAIUN K OCBOECHHIO TMCUHIJIMHBI.
JUis  peanu3alM  KOMIIETEHTHOCTHOI'O — MOJAXOJa  MpeaycMaTpHUBaeTCs
UCTIIONB30BaHWE B Y4eOHOM TMpolecce aKTUBHBIX U HHTEPAKTUBHBIX (OpM
MPOBECHHS AyUTOPHBIX U BHEAYIUTOPHBIX 3aHATUH.
B mpouecce BBINOAHEHUS MNPAKTUYECKUX 3aJaHUM 00yYaroUuIuecs IOJKHBI
MpuoOpecTH HABBIK Pa3paOOTKH cHelU(UKAIMI OTAETbHBIX KOMIIOHEHT, a TaKXe
CHIOCOOHOCTH BBITIOJIHATh HM3MEPEHUSI XapaKTEPUCTHK KOMIIOHEHT IPOrPaMMHOTO
MPOJYKTA.
Hcnonp3oBanue B 00ydeHHMH HWH()POPMAIMOHHBIX TEXHOJOTHH M TEXHUKHU
pa3paboOTKu anropuTMoOB cocTaBisier 60% oObema ayJaUTOPHBIX 3aHATHU U
crocoOCTByeT (OPMHUPOBAHUIO M  Pa3BUTUIO MNPO(ECCHOHAIBHBIX  HABHIKOB
00yyJaromuxcs.
JIeKUMOHHBIA KypC MPEAIoJiaraeT MOBBIIIEHUE HArjsJHOCTH H3JIaraéMoro
Marepuaia IyTeM BH3yalM3alUdd M[POLECCOB YIPAaBICHUS C MPUMEHEHHEM
MYJIBTUMEINA TEXHUKH.
CryneHTsl 005i3aHBI MOCETUTh BCE AyAMTOPHBIC 3aHATUA, MPEAYCMOTPEHHBIC
y4eOHBIM TUTAHOM, MPOCTYIIATh JIEKIMOHHBIA KypC, aKTUBHO U C TIOJTHOW OTHavei
paboTaTh Ha 3aHATHSAX ceMUHapckoro tumna. OTCYTCTBHE Ha 3aHSATUU JOIMYCKAETCA
TOJIbKO TIO YB@XUTEJIbHOM mpuuuHe (0O0Je3HM), MOATBEPKIECHHON CIpPaBKOM
YCTaHOBJIEHHOT'O 00pa3iia.
Kpome Toro, cTyneHTbl AOJKHBI HNPOAYKTUBHO PabOTaTh CaMOCTOSITENHHO B
o0beMe 4YacoB, MPEIyCMOTPEHHBIX y4eOHbIM IIaHOM. CamocTosATenbHas padorta
CTYJIEHTa BKIIFOYAET:
® U3yYEHHE JIEKIIMOHHOIO0 MaTepuasa Mo HallMCAHHBIM KOHCIIEKTaM JIEKIIH,
® U3y4YEHHE JIOMOJIHUTEIBHOI0 TEOPETUUECKOTO MaTepHalia, BRIHECEHHOIO Ha
CaMOCTOSATEIbHOE U3yUYEHHE, [0 PEKOMEH/I0BaHHOH JINTEpaType,

® BBINOJIHEHNE JOMAITHUX 33JaHUN, COCTOSIIUX B PEIICHUH MPOOIEMHBIX
3a7lady [0  M3yYEHHOM HA  CEMHHApCKOM  3aHATHM  TeMe€ IO
PEKOMEHIOBAaHHOMY COOpPHUKY 3ajad,

® BBINOJHEHUE PacueTHO-TpaduuecKoi paboThl,

® OJrOTOBKY K TECTUPOBAHMIO, KOHTPOJIbHBIM paboTam, clade 3adera H
HK3aMeHa.

2. Meroanueckue peKOMEHAAIMH K cAade 3auera

CryneHTsl 00s3aHbl CAaTh 3a4€T B COOTBETCTBUU C YYEOHBIM IJIAHOM. 3ayeT
aBigeTcss (OpPMOM KOHTPOJISL YCBOEHHUS CTYJEHTOM Yy4eOHOH mporpammbl IO
TUCUUIUIMHE WM €€ 4YacTH, BBIMIOJIHEHUS MPAKTHYECKUX, KOHTPOJIbHBIX,
pedepaTUBHBIX padoT.

Pe3ynpTaT cpauu 3auera Mo MpOCIyHIaHHOMY KypCy OLEHMBAIOTCS KaK MTOT
NESATENbHOCTH CTYJE€HTA B CEMECTpE, & MMEHHO - MO IOCEIAaeMOCTH JIEKIIH,
pe3ynbrataM padoThl Ha MPAKTHYECKUX 3aHSATHUSX, BBIINOTHEHUS CAMOCTOSITEIBHOM
pabotsl. Ilpu 3TOM nomyckaeTcst Ha ouHOM (hopMme oOyueHus npomnyck He 6omnee 20%
3aHATHM, € 00sA3aTeNIbHOM OTPaOOTKOW MNpPOMyLIEHHBIX ceMUHapoB. CTyAE€HTHI, Y
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KOTOPBIX KOJMYECTBO TPOIMYCKOB, TPEBHIIIACT YCTAHOBICHHYIO HOpPMY, HE
BBIMOJTHUBIIAE BCE BHIbI PabOT U HEYJAOBICTBOPUTEILHO pabOTaBIIME B TCUCHHE
ceMecTpa, MPOXOASIT coOeceOBaHUE C NpenojaBaTeleM, KOTOPBIA ONMpalinBaeT
CTYJICHTA Ha IIPEIMET BBISIBJICHUS 3HAHUS OCHOBHBIX TOJI0KECHUI TUCITUTIIHHEIL.

3. Meroanueckue peKOMEHIALNHU K clade IK3aMeHa

B cootBeTCTBUUM C y4eOHBIM IUIAHOM HUTOTOBO (POPMOIl aTTecTally SBISIETCS
9K3aMEH. DK3aMEH M0 JUCLUUIUIMHE MpECIeNyeT Lelb OLEHUTh padoTy CTyIEHTa 3a
KypC, NOJIyYEHHE TEOPETHUYECKHUX 3HAHUN, UX IIPOYHOCTb, PA3BUTUE TBOPUYECKOIO
MBIILJIEHUSI, TPUOOPETEHHE HABBIKOB CAMOCTOSITENIbHON paOOThl, yMEHUE MPUMEHATD
[IOJIy4YE€HHBIE 3HAHUS JUIA PELICHUS NIPAKTUYECKUX 3a1ay.

dopma IpPOBEIECHUSA DHK3aMEHA: YCTHO WIM MUCBMEHHO YCTaHAaBIUBACTCS
penieHreM Kadeapsi.

OK3aMeHATOpy MPEAOCTABIACTCS IIPABO 3aaBaTh CTYyICHTAM JOIOJHUTEIBHBIC
BOIIPOCHI MO Bcel yueOHON MporpaMme AUCLUIIIAHBI.

PesynbTar caaym sK3aMeHa 3aHOCUTCS IPENOAaBaTeleM B DK3aMEHALMOHHYIO
BEIOMOCTD U 3aYETHYIO KHUXKKY.

7. OHEHOYHBIE CPEJACTBA JIAA KOHTPOJIA YCIIEBAEMOCTHU
7.1. ITacnopTt ¢oH1a OLIEHOYHBIX CPEJICTB

Ko HaumeHoBaHME OLIEHOYHOT'O CPE/ICTBA
KonTponupyemsie A N
e azJenbl (TeMbl) KOHTPOJIHPYCEMOH Texkyuuii KOHTPOJIb IIpomexyTouHas
| P KOMIIETCHITNH yi p p Y
TMCLUTUIAHBI aTTecTanus
(wnu ee yacTH)
YceTHBIT onpoc Ha Bomnpocs! Ha
1.| Teopust MHOXKECTB OK 1-4, 6-8 MPAKTUYECKUX 3aHITUAX 3auere 1 - 9
1IK2.4,3.4 Kontponsnast padora Nel
) DNEeMEHTHI OK 1-9 Tect Nel Bomnpocsl Ha
| TeopuH yMCel 1K 2.4 KonTponbHast padora Nel 3auere 17 - 25
. YcTHBIN onpoc HA
Komo6unatopusrii | OK 1-9 P
3. MPAKTUYECKUX 3aHATHAX Bonpoce! Ha
aHagam3 IIK1.1,1.2,3.4
KontposnbHast pabora Nel 3ayere 10 - 16
4 k-3HauHBIC OK 1-4, 6-8 Tect Ne2 Bomnpocst Ha
' JIOTHUKH 11K 2.4,3.4 KontposnbHas padora Ne2 sKk3amene 1 - 5
OK 1-9 YcTHBIN onpoc HA
Teopus
5. K 1.1, 1.2, 2.4, | npakTU4eCKUX 3aHATHUIX Bomnpocsr Ha
AJIITOPUTMOB
3.4 KonTponpHas padora Ne3 sK3amene 6 - 19
YceTHBIT onpoc Ha
6 OneMeHTbI OK 1-9 IIPAKTHUYECKUX 3aHATUAX Bomnpocs! Ha
‘| teopum rpago | [IK 1.1, 1.2, 3.4 PacuerHo-rpaduueckas sk3amene 20 - 31
pabota
7.2. Kpurepuu OlleHKH 3HAHU I
B 3 cemecTtpe
Kon u CooTBeTcTBHE YPOBHEl 0CBOEHUSI KOMIIETEHIIUU IVIAHUPYEMbIM
HanMMeHOBaHHe pe3yJabTaTaM o0y4YeHHs] H KPUTEPUSIM X OlleHUBAHMSA
KOMIIeTEeHI M NOPOrOBbIH ‘ 0a30Bblil ‘ NPOABHHYTBINA
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Ouenka

3a4TCHO 3a4TCHO 3a4TCHO
1 2 3 4
OK1 3Haer - 3Haer - 3Haer -
TToHuMaTs CYIIHOCTS U . Ha 60-69% Ha 70-89% Ha 90-100%
%;%% gé){élc‘g%m cBocH OCHOBHBIE TIPUHIIAIIBI OCHOBHBIE PHHLIHIII OCHOBHbIE PHHLIHIIEI
OK2 MATEMATHHYECKOi JIOTHKH, | MaTeMaTHYeCKOMH MaTeMaTH4YeCKOH JTOTHKY,
OpIaHH30BBIBATS COGCTBEHHYIO TeOpHH HHCEl, TEopHH JIOTHKH, TEOPHH 9UCETI, TEOPUH YHCEIl, TCOPHH

JIeSITeIIEHOCTh, BHIOUPATh THIIOBBIE
METO/IBI U CIIOCOOBI BBITOJTHEHHST
TipohecCHOHATIBHBIX 387134

IpyHyMaTh pereHus B
CTaHJIAPTHBIX ¥ HECTAHIAPTHBIX
CHTyalsIX M HECTHU 32 HUX
oteercTBEHHOCTH OK 4
Ocy1IeCTRISTH TOUCK 1
HCIIONE30BaHNE HH(OPMALTIH,
HeoOxomMoi st A3pheKTHBHOTO
BBITIOJIHEHHS! ITPO(ECCHOHATIEHBIX
314, IPOeCCUOHAIEHOTO U
JIMYHOCTHOTO PA3BHTHSI

OK 6

Pabotarts B KOJUIEKTHBE 1 B
KoMaH/1e, 3((HEeKTHBHO 00IIATECS C

MHOXECTB U TEOPHU
QITOPUTMOB; OCHOBHBIE
TTOHSATHS KOMOMHATOPHKH;
OCHOBHBIE TTIOHSTHS
Teopuu rpadoB; (HopMyITHI
anreOphl BBICKa3bIBAaHNH;
METOJIbl MUHUMH3AIIUH
anredpanyecKux
peoOpa3oBaHuil; OCHOBBI
SI3BIKA U aNreOphl
MIPEUKATOB; METOIBI
BBIYHMCIICHUS CIIOKHOCTH
paboTHI AITOPUTMOB;

TEOPHU MHOXKECTB H
TEOPHHU aJITOPUTMOB;
OCHOBHBIE TTIOHSTHS
KOMOMHATOPUKH;
OCHOBHBIE TTIOHSTHS
Teopuu rpados;
(opMyIbl anreOps
BBICKA3bIBAHUNA; METOIbI
MUHAMH3aIUN
anreOpanyecKux
peoOpa3oBaHuii;
OCHOBEI SI3bIKA U
anreOphl IpeINKaTOB;
METO/bI BEIYHCIICHHS
CII0)KHOCTH pabOoTEHI

MHOXECTB U TEOPHU
QITOPUTMOB; OCHOBHBIE
TTOHSTHS KOMOMHATOPHKH;
OCHOBHBIE TTIOHSTHS
Teopuu rpados;
(opMyIBl anreOps
BBICKA3bIBAHUH; METOIbI
MUHUMH3ALUH
anredpanyecKux
peoOpa3oBaHuil; OCHOBBI
SI3BIKA U anreOphl
MIPEUKATOB; METOIBI
BBIYHMCIICHUS CIIOKHOCTH
paboTHI AJITOPUTMOB;

KOJITEraMH, PYKOBOJICTBOM, ajlropuTMOB,
TIOTPEOUTEISIMH
1 2 3 4
OK7 Ymeer — Ymeer — Ymeer —
Bpatb Ha cebst OTBEICTBCHHOCTE 38 | a 60-69% Ha 70-89% Ha 90-100%
Pa0OTy “JICHOB KOMAH/IEI (bopMyIHpoBaTh 3a1a4n bopMmyEpoBaTh 3a1aun | (POPMYIUPOBATH 3a1a4n
gﬁ%ﬁfﬁgﬁ;ﬁpgwmmT JIOTHYECKOTO XapakTepa U | JIOTUYECKOTO XapakTepa | JIOTHYECKOrO Xapakrepa u
OKS8 OPUMEHSTE CPEICTBA U IPUMEHSATE CPEICTBA OPUMEHSTE CPEICTBA

CaMOCTOSITEITBHO OIPENENSTH
3a/1a9u TIPO(HECCHOHATIHOTO 1
JINYHOCTHOTO Pa3BUTHS,
3aHAMATHCS CaMOOOPa30BaHUEM,
OCO3HAHHO ITTaHUPOBAThH
TOBBIIICHHE KBATH(DHKAIIH

MaTeMaTH4YeCKON JIOTHKH
JUISL NIX peLIeHUs;
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;
OTIPENIEIISATH CIIOKHOCTh
paboThI AJITOPUTMOB;

MaTeMaTH4YeCKON JIOTHKH
JUISL NIX pELIeHUS;
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;
OTIPENIEIISTH CIIOKHOCTh
paboThI AJITOPUTMOB;

MaTeMaTH4YeCKON JIOTHKH
JUTSL NIX pELIeHUS;
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;
OTIPEIEIISATH CIIOKHOCTh
paboThI AJITOPUTMOB;

OK 5

HUcnonb3oBath
MH(pOPMAIIMOHHO-
KOMMYHHUKAITHOHHBIC
TEXHOJIOTHH B
poheCcCHOHATBHOMH
JESTeTFHOCTH

OK 9

OpHUEeHTHPOBATKLCS B YCIIOBHX

3naer -

Ha 60-69%

OCHOBHBIE TIPHHIIHITEI
MaTeMaTH4eCKOH JIOTHKHY,
TEOPHHU YUCET, TEOPUH
MHOXECTB U TEOPHU
ITOPUTMOB; OCHOBHBIE
TIOHATHS TeOpHH Tpados;
METO/bI BEIYHCIICHHS
CII0)KHOCTH pabOoTEHI

3Haer -

Ha 70-89%

OCHOBHBIC TIPUHITHTTBI
MaTeMaTHYECKON
JIOTUKH, TCOPHH YHUCE,
TEOPUU MHOXKECTB U
TEOPUU aJITOPUTMOB;
OCHOBHEIE [TOHSTHUS
Teopuu rpadoB; METOIBI
BBIYHUCIIEHUSI CIIOKHOCTH

3naer -

Ha 90-100%

OCHOBHBIE TIPHHIIHITEI
MaTeMaTH4eCKOH JIOTHKH,
TEOPHHU YUCET, TEOPUH
MHOYECTB U TEOPHHU
QITOPUTMOB; OCHOBHBIE
TIOHATHS TeOpHH Ipados;
METO/bI BEIYHCIICHHS
CII0)KHOCTH pabOoTEHI

4aCcTOW CMEHBI TEXHOJIOTH B AJITOPUTMOB; paboTHI AJITOPUTMOB; AJITOPUTMOB;
HpO(l)ECCI/IOHaJIBHOﬁ YmMmeer — YmMmeer — YmMmeer —
eATENBHOCTH Ha 60-69% Ha 70-89% na 90-100%
pa3pabaTtsiBaTh pa3pabaTtbiBaTh pa3pabaTtsiBaTh
AJITOPUTMBI JTL AJITOPUTMBI UL AJITOPUTMBI JTL
KOHKPCTHBIX 3a/1a4; KOHKPCTHBIX 3a/1a4; KOHKPCTHBIX 3a/1a4;
ONpeACIATh CIIOKHOCTD ONpeACIATh CIIOKHOCTD OMpeACIATh CIIOKHOCTH
pa6OTBI AJITOPUTMOB;, pa6OTBI AJITOPUTMOB;, pa6OTBI AJITOPUTMOB;,
IIK 1.1 3naer - 3naer - 3naer -

TOTOBHOCTb BBIIOJHATH
pa3paboTKy crierupuKanmi
OTJIETILHBIX KOMITOHEHT

K 1.2

Ocy1mecTBIATh pa3paboTKy
KO/1a IPOrPaMMHOTO TTPOIyKTa
Ha OCHOBE TOTOBBIX
cnenupUKanuii Ha ypoBHE

Ha 60-69%

OCHOBHBIE TIPHHIIHITEI
MaTeMaTU4YeCKOM JIOTHKH,
TEOPUH YUCET], TEOPUHU
MHOJKECTB U TEOPUU
aNrOpUTMOB; OCHOBHBIE
TTOHSTHS KOMOMHATOPHKH;
OCHOBHBIE TIOHATHS
Teopuu rpad)oB; METOJBI
BBIUUCIIEHUS CIOXKHOCTH

Ha 70-89%

OCHOBHBI€ TIPHHIIHITEI
MaTeMaTH9IecKon
JIOTHKH, TEOPHHU YHUCET,
TEOPHU MHOXKECTB H
TEOPHHU aJITOPUTMOB;
OCHOBHBIE TTIOHSTHS
KOMOMHATOPUKH;
OCHOBHBIE TTIOHSTHS
TeopHu Tpad)oB; METOIBI

Ha 90-100%

OCHOBHBIE TIPHHIIHITEI
MaTeMaTU4YEeCKOM JIOTHKH,
TEOPUH YUCET], TEOPHHU
MHOJKECTB U TEOPUU
aNrOpUTMOB; OCHOBHBIE
TTOHSTHS KOMOMHATOPHKH;
OCHOBHBIE TIOHATHS
Teopuu rpad)oB; METOJBI
BBIUUCJIEHUS CIOXKHOCTH
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MOJTYJIS
K 3.4

Ocy1ecTBIATh pa3paboTKy
TECTOBBIX HA0OPOB U TECTOBBIX
CIICHAPHEB

pa6OTBI AJITOPUTMOB;

BBIYHCJICHUSA CIIOKHOCTH
pa60T},1 AJITOPUTMOB;

pa6OTBI AJITOPUTMOB;

Ymeer —

Ha 60-69%
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;
OTIPEIEIISTH CIIOKHOCTh
paboThI AJITOPUTMOB;

Ymeer —

Ha 70-89%
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;
OTIPEIEIISATH CIIOKHOCTh
paboThI AJITOPHUTMOB;

Ymeer —

Ha 90-100%
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;
OTIPEIEIISITH CIIOKHOCTh
paboThI AJITOPUTMOB;

IIK 2.4

Peami30BBIBaTH METONBI U
TEXHOJIOTUH 3aIUTEI
nHopManmy B 6a3ax TaHHBIX

3Haer -

Ha 60-69%

OCHOBHBIC TIPUHITHTIBI
MaTeMaTHYECKOH JIOTHKH,
TEOPUH YUCETI, TCOPHU
MHOKECTB U TCOPUH

3Haer -

Ha 70-89%

OCHOBHBIC TIPUHITHTTBI
OCHOBHBIC TIPUHITHTTBI
MaTeMaTHYECKON
JIOTUKH, TCOPHH YHUCE,

3Haer -

Ha 90-100%

OCHOBHBIC TIPUHITHTIBI
MaTeMaTHYECKOH JIOTHKH,
TEOPUH YUCETI, TCOPHU
MHOJKECTB U TCOPUH

AJITOPUTMOB; TEOPUH MHOXKECTB U AJITOPUTMOB;
TCOpUH aJITOPUTMOB,

Ymeer — Ymeer — Ymeer —

Ha 60-69% Ha 70-89% Ha 90-100%

(opMyIMpOBaTh 3a1a4UN
JIOTHYECKOT0 Xapakrepa u
TIPUMEHSTH CPEJCTBA
MaTeMaTH4YeCKON JIOTHKH
JUISL MIX peLIeHUs;
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;

(hopMyIMpOBaTh 3a1a4Un
JIOTHYECKOTO XapaKTepa
Y TIPUMEHSITH CPEJICTBA
MaTeMaTHYeCKON JIOTHKH
JUISL NIX pELIeHUS;
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;

(hopMyIMpOBaTH 3a1a4UN
JIOTHYECKOT0 Xapakrepa u
MIPUMEHSTH CPEJCTBA
MaTeMaTH4YeCKON JIOTHKH
JUISL NIX pELIeHUs;
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a/1ay;

B 4 cemecTtpe

KO)I H CooTBeTCTBHE ypOBHeﬁ O0CBOCHUS KOMIIETCHIIUNA IIJIAHUPYEMBIM
HaAauMCHOBAaHUC pedyJbTarTam oﬁyqemm U KPUTCPUSM UX ONCHUBAHUSA
KOMITeTeH M NOPOrOBbIH 0a30BblIil ‘ NPOABHHYTBINA
Onenka
Y IOBJIE€TBOPUTEIIBHO Xopouio OTan4HO
1 2 3 4
OK1 3naer - 3naer - 3naer -
TTOHMMATH CYIIHOCTh U Ha 60-69% Ha 70-89% Ha 90-100%
COLIMATBHYO 3HAUUMOCTB CBOEH OCHOBHBIC NPHUHIIUAIIBI OCHOBHBIC NPHUHIIUAIIBI OCHOBHBIC IPUHIIUIIBI
Oyyruei npodeccry MAaTEMaTUYECKOHN JIOTUKH MaTeMaTU9IeCKOU MaTeMaTU4YeCKOH JIOTHKH,
OK2 " | IOrHKH, TEOPHH UHCeT TEOPHH YHCEN, TEOPHH
TEOPHHU YUCET, TEOPHH > > >
OpraHi30BbIBATS COOCTBCHHYIO P P TEOPUU MHOXKECTB U MHOXECTB U TEOPUU

JIeSITeIIEHOCTh, BEIOMPATh THIIOBHIE
METO/IBI 1 CIIOCOOBI BBITOJTHEHHST
TipohecCHOHATIBHBIX 387134

IprHyMaTh pereHus B
CTaHJAPTHBIX ¥ HECTAHIAPTHBIX
CHTyalsIX 1 HECTH 32 HUX
orBercTBEHHOCTH OK 4
Ocy1IeCTRISTH TOUCK U
HCTIONB30BAHNE MH(OPMAITAH,
HeoOxomMoi st 3pheKTHBHOTO
BBITIOJIHEHHS! IPO(ECCHOHATIEHBIX
37124, IPO(ECCHOHATIHOTO 1
JIMYHOCTHOTO PA3BHTHS

OK 6

Pabotarts B KOJUIEKTHBE 1 B
KoMaH;1e, 3(p(eKTHBHO 00IIATECS C
KOJUIEraMH, PyKOBOJZICTBOM,
TIOTPEOUTEIISIMH

OK7

Bparts Ha ce0st OTBETCTBEHHOCTH 32
paboTy WICHOB KOMAHJIBI
(TOTIMHEHHBIX), 32 Pe3YJIBTaT
BBIITOJTHEHHS 3aJaHAI

OK 8

CaMOCTOSITEITEHO ONPEIENAT
3a/1a4H IPO(HECCHOHATIHOTO 1
JIMYHOCTHOTO PA3BHTHS,

MHOYECTB U TEOPHU
QITOPUTMOB; OCHOBHBIE
TTOHSTHS KOMOMHATOPHKH;
OCHOBHBIE TTIOHSTHS
Teopuu rpadoB; (HopMyITHI
anreOpbl BRICKa3bIBAaHNH;
METO/Ibl MUHUMH3AIIUH
anreOpanyecKux
peoOpa3oBaHuil; OCHOBBI
SI3BIKA U anreOphl
MIPEUKATOB; METOIBI
BBIYHCIICHUS CIIOKHOCTH
paboThI AITOPUTMOB;

TEOPHHU aJITOPUTMOB;
OCHOBHBIE TTIOHSTHS
KOMOMHATOPUKH;
OCHOBHBIE TTIOHSTHS
Teopuu rpados;
(opMyIbl anreOps
BBICKA3bIBAHUN; METOIbI
MUHAMH3aIUN
anreOpanyecKux
peoOpa3oBaHuii;
OCHOBEI SI3bIKA U
anreOphl IPeINKaTOB;
METO/bI BEIYHCIICHHS
CII0)KHOCTH pabOoTEHI

QITOPUTMOB; OCHOBHBIE
TTOHSTHS KOMOMHATOPHKH;
OCHOBHBIE TTIOHSTHS
Teopuu rpados;
(opMyIbl anreOps
BBICKA3bIBAHUN; METOIbI
MUHUMH3ALUH
anredpanyecKux
peoOpa3oBaHuil; OCHOBBI
SI3BIKA U aNreOphl
MIPEUKATOB; METOIBI
BBIYHMCIICHUS CIIOKHOCTH
paboTHI AITOPUTMOB;

AJITOPUTMOB;
Ymeer — Ymeer — Ymeer —
Ha 60-69% Ha 70-89% Ha 90-100%

(opMyIMpOBaTh 3a1a49N
JIOTHYECKOTO Xapakrepa u
MIPUMEHSTH CPEJCTBA
MaTeMaTH4YeCKON JIOTHKH
JUTSL NIX peLIeHUs;
pa3pabaTsIBaTh

(hopMyIMpOBaTh 3a1a4UN
JIOTHYECKOTO XapaKTepa
Y TIPUMEHSITH CPEJICTBA
MaTeMaTH4YeCKON JIOTHKH
JUTSL NIX pELIeHUs;
pa3pabaTsIBaTh
ITOPUTMBI IS

(opMyIMpOBaTH 3a0a4UN
JIOTHYECKOT0 Xapakrepa u
MIPUMEHSTH CPEJCTBA
MaTeMaTHYeCKON JIOTHKH
JUISL KX pELIeHUs;
pa3pabaTsIBaTh
QITOPUTMBI IS
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3aHUMAaTbCsA CaMOO6p330BaHI/IeM,
OCO3HAHHO IUTaHUPOBATh
TIOBBIIICHHEC KBaJ'II/I(l)I/IKaIII/II/I

AJITOPUTMBI JTL
KOHKPCTHBIX 3a/1a4;
OMpeACTIATh CIIOKHOCTD
pa6OTBI AJITOPUTMOB;

KOHKPCTHBIX 3a/1a4;
ONpeACIATh CIIOKHOCTH
pa6OTBI AJITOPUTMOB;

KOHKPCTHBIX 3a/1a4;
ONpeACIATh CIIOKHOCTD
pa6OTBI AJITOPUTMOB;

OK 5

HUcnonb3oBath
MH(pOPMAIIMOHHO-
KOMMYHHUKAITHOHHBIC
TEXHOJIOTHH B
poeCcCHOHATBFHOMH
JESTeTFHOCTH

OK 9

OpHUEeHTHPOBATKLCS B YCIIOBHIX

3Haer -

Ha 60-69%

OCHOBHBIC TIPUHITHTTBI
MaTeMaTHYECKOH JIOTHKH,
TEOPUH YUCETI, TCOPHU
MHOKECTB U TCOPUH
QITOPUTMOB; OCHOBHBIC
TIOHSITHS TEOpUH TPadoB;
METOIbI BEIYUCIIEHUS

3Haer -

Ha 70-89%

OCHOBHBIC TIPUHITHTTBI
MaTeMaTHYECKON
JIOTUKH, TCOPHH YHUCE,
TEOPUU MHOYKECTB U
TEOPUU aJITOPUTMOB;
OCHOBHEIE [TOHSTHS
Teopuu rpadoB; METOBI
BBIYHUCIIEHUS] CIIOKHOCTH

3naer -

Ha 90-100%

OCHOBHBI€ TIPHHIIHITEI
MaTeMaTH9IeCKOH JIOTHKH,
TEOPHHU YUCET, TEOPUH
MHOXECTB U TEOPHU
ITOPUTMOB; OCHOBHBIE
TIOHATHS TeOpHH TpadoB;
METO/bI BEIYHCIICHHS
CJI0)KHOCTH pabOoTEHI

4acTOM CMEHBI TEXHOJIOTUH B CIIOXKHOCTH PaboThI PpaboTHI AITOPUTMOB; aJTOPUTMOB;
poheCcCHOHATBFHOMH QITOPUTMOB;
JIeATeIIbHOCTH
Ymeer — Ymeer — Ymeer —
Ha 60-69% Ha 70-89% Ha 90-100%
paspabaTsiBaTh pa3pabaTsiBaTh pa3pabaTsiBaTh
aJITOPUTMBI I AJITOPUTMBI UL AJITOPUTMBI UL
KOHKPETHBIX 3a/1a4; KOHKPETHBIX 3a]1a4; KOHKPETHBIX 3a]1a4;
OTIPEJIENSTH CITOKHOCTH ONpEeNENATh CI0KHOCTD ONpEeNENATh CI0KHOCTD
PpaboTHI AITOPUTMOB; PpaboTHI AITOPUTMOB;
PpaboTHI AITOPUTMOB;
1 2 3 4
K 1.1 3uaer - 3Haer - 3uaer -
TOTOBHOCTD BBITIOJIHSTH Ha 60-69% Ha 70-89% Ha 90-100%
paspaboTKy crenuduKanmii OCHOBHBI€ TIPUHIIUIIBI OCHOBHBIE TIPUHIIUIIBI OCHOBHBIE TIPUHIIUIIBI
MaTeMaTU4YECKON MaTeMaTH4YEeCKOM JIOTHKH,

OTJETILHBIX KOMITOHEHT
K 1.2

Ocy1mecTBITh pa3paboTKy
KO/1a POrPaMMHOTO TTPOIyKTa
Ha OCHOBE TOTOBBIX
cnenuUKanuii Ha ypoBHE
MOJTYJIS

K 3.4

Ocy1mecTBIATh pa3paboTKy
TECTOBBIX HA0OPOB U TECTOBBIX
CIICHApHUEB

MaTeMaTU4YEeCKOM JIOTHKH,
TEOPUH YUCETl, TEOPHHU
MHOJKECTB U TEOPUU
aNrOpUTMOB; OCHOBHBIE
TTOHSTHS KOMOMHATOPHKH;
OCHOBHBIE TIOHATHS
Teopuu rpad)oB; METOJBI
BBIUUCJIEHUS CIIOXKHOCTH
paboThI AJITOPUTMOB;

JIOTHKH, TEOPHU YHUCET,
TEOPHU MHOXKECTB H
TEOPHHU aJITOPUTMOB;
OCHOBHBIE TTIOHSTHS
KOMOMHATOPUKH;
OCHOBHBIE TTIOHSTHS
Teopuu rpad)oB; METOJBI
BBIYHCIICHUS CIIOKHOCTH
paboTHI AITOPUTMOB;

TEOPUH YUCETl, TEOPHHU
MHOJKECTB U TEOPUU
aNrOpUTMOB; OCHOBHBIE
TTOHSTHS KOMOMHATOPHKH;
OCHOBHBIE TIOHATHS
Teopuu rpad)oB; METOJBI
BBIUUCIIEHUS CIIOXKHOCTH
paboTHI AITOPUTMOB;

Ymeer —

Ha 60-69%
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;
OTIPENIEIISTH CIIOKHOCTh
paboThI AJITOPUTMOB;

Ymeer —

Ha 70-89%
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;
OTIPENIEIISITH CIIOKHOCTh
paboThI AITOPUTMOB;

Ymeer —

Ha 90-100%
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;
OTIPENIEIISTH CIIOKHOCTh
paboTHI AITOPUTMOB;

IIK 2.4

Peann3oBEIBATE METOJILI K
TEXHOJIOTHUHU 3AIUTEI
nHpopManmy B 06a3ax TaHHBIX

3Haer -

Ha 60-69%

OCHOBHBIC TIPUHITHTTBI
MaTeMaTHYECKOH JIOTHKH,
TEOPUH YUCETI, TCOPHU
MHOKECTB U TCOPUH

3Haer -

Ha 70-89%

OCHOBHBIC TIPUHITHTTBI
OCHOBHBIC TIPUHITHTIBI
MaTeMaTHYECKON
JIOTUKH, TCOPHH YHUCE,

3Haer -

Ha 90-100%

OCHOBHBIC TIPUHITHTIBI
MaTeMaTHYECKOH JIOTHKH,
TEOPUH YUCETI, TCOPHU
MHOJKECTB U TCOPUH

. TEOPUH MHOXKECTB U AJITOPUTMOB;
AJITOPUTMOB; .
TCOPUHN AJITOPUTMOB,
Ymeer — Ymeer — Ymeer —
Ha 60-69% Ha 70-89% Ha 90-100%

(bopMyIMpOBaTh 3a1a4n
JIOTHYECKOTO Xapakrepa u
MIPUMEHSTH CPEJCTBA
MaTeMaTH4YeCKON JIOTHKH
JUISL MIX peLIeHUs;
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;

(opMyIMpOBaTh 3a0a4n
JIOTHYECKOTO XapaKTepa
Y TIPUMEHSITH CPEJICTBA
MaTeMaTH4YeCKON JIOTHKH
JUTSL NIX pELIeHUs;
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;

(opMyIMpOBaTh 3a1a4UN
JIOTHYECKOT0 Xapakrepa u
MIPUMEHSTH CPEJCTBA
MaTeMaTHYeCKON JIOTHKH
JUISL KX pELIeHUs;
pa3pabaTsIBaTh
QITOPUTMBI IS
KOHKPETHBIX 3a]1ay;
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7.3. OneHo4YHbIE CPEACTB sl IPOBEACHUS TEKYLIel aTTeCTaluu

Dopma IIpaxTrueckuii JInunble IIpumepst
P 3HaHusA YMmeHus OTIBIT KadecTBa OIICHOYHBIX
aTTecTaryu
(BaneHue) oOyuJatorierocs CpEJCTB
31 ocHOBHBIE
VY1 dopmymnupoBars
TIPUHLATIBI VYcTHBIE
. 3aJ1a9d JIOTHIECKOTO He
V1,3 MaTeMaTU4IeCKOU XBPAKTEpa B peycMOTpeR OK 1-9 onpocsl Nel,3
JIOTUKH, TEOPUH IK 1.1, 1.2, 2.4, | Tectsr Nel,2
T1,2 MPUMEHSTH CPEICTBA @dI'oC mo
’ 4ycell, TEOpUU N 34 KonTponbsHble
KP1.2.3 MaTeMaTHICeCKOM HaIpaBJICHUTO
24 MHOECTB U paboTHI
JIOTUKH 7151 KX 09.02.03
TEOPUU ) Nel,2,3
) pelIeHuS;
QJITOPUTMOB;
34 dpopmyisl OK 1-4
anreOpsl V1 — — OK 6-8
BBICKAa3bIBAHU;
T f{ i A OK 1-4 Tecr Ne2
KP2 anreo anqgcmx V1 — — OK 6-8 KonTponsnas
3 T pabota Ne2
IpeoOpa3oBaHuid;
36 OCHOBBHI sI3bIKA U OK 1-4
anreOpsl V1 — — OK 6-8
MIPETUKATOB;
32 OCHOBHBIE V2 pazpabatsBaTh VYcTHbIH
OK 1-4, 6-8
y2 TTOHATHUS AJITOPUTMBI JIJISt K 1.1.1.2 3.4 | °mpoe No2
KP1 KOMOUHATOPHUKH; KOHKPETHBIX 3a/1a4; - - o KonTponbsHas
P p P
pabota Nel
33 OCHOBHBIE VYcrHbli
V4 MIOHSTUS TEOPUU OK 1-9 onpoc Ned
PI'P rpados; y2 — — IIK 1.1, 1.2, 3.4 | PacuertHo-
rpaguueckas
pabora
37 MeToabl V3 omnpenensts VYcrHblit
OK 1-9
V3 BBIYHCIICHUS CIIO)HOCTH PabOTHI MK 1.1.1.2. 3.4 | ompoe No3
KP CIIOKHOCTH pabOThI | aJrOpUTMOB; - - RO Konrpoaruas
3 p P TP
aJTOPUTMOB; pabota Ne3

IIpumepHbIe TECTOBBIC 3aJAHNUA:

1. ITpumepHoe TecToBOE 3ananue Tecta Nel

1. n — apnoit onepayueil Ha3bI6ACMCA MOMATLHAA QYHKUUA

De:M*"—>N

2)p: M xMax ...

o M">M
2. Kaxoe u3 ceoiicme 3amvlKaHuii 3anucano HeeepHo
DI[X]]=X
D)[X]ulY]lc[XuY]
HIXcc[X]
3 Iycmb A=<A; 01, 02 e Qm>uUB=<B; w1, Wi ..., ¥ m > L'omomopguszmom us
A 6 B nazvieaemcsa makaa yynkuyus, umo

Df(pi(ar
ei(f(ay
Hftyitay

XMnp— N
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4. Ilonyzpynnoii nazvieaemcsa anzebpa ¢ 00HOU OUHApHOU onepayuell, 001adarOwian

C8OUCMEOM
l)aca=a
2)aob=boa

3)ao(boc)=(aob)oc

5. Koavyo < M; +, X > no ymHodcenuo aenaemcsa

1) rpynnoii

2) nonyrpynnoun

3) abeneBoii rpynmnoun

6. Onepayus oonadaem ceoiicmeéoma © (boc)=(aob) oc, komopoe nazvieaemcs
1) BAEMITIOTEHTHOCTBIO

2) KOMMYTaTUBHOCTBIO

3) accoIMaTUBHOCTHIO

7. Ilookonwvyo I xonvua M nasvieaemcs neevim udeanom, eciu oHo ecmy noozpynna M
N0 CNLOMCEHUIO U CO0eprcUum 6ce npouseedenus a x b, 2oe

Da beM

2Q)aelLbeM

NaeMbel

8. Kakum u3 ceoiicme obnadaem oOyneeasa anzebpa u He obnadaem peuiemka ¢ odouiem
cayuae

Daub=bua

2)Y(aNb) ' =a vb’

3(anNdb)va=a

9. B anzeopauueckou cmpykmype (M; X), 20e £ = {@4, @3,..., O}, @i M" > M, X
Ha3zvleaemcs

1) Hocumenem

2) cuenamypoti

3) apnocmyio

10. Muoscecmeo écex 6eKmopoe 6 mpexmepHoll 0eKapmoeoil cucneme KOOpOUHam c
08yMA OUHAPHBIMU ONEPAUUAMU: CTIONHCEHUEM U 6EKMOPHBIM YMHONCEHUEM AGIACMCA
1) monem

2) KOJIBIIOM

3) KOJBIIOM C €TUHUIICH

2. IIpumepHoe TecToBOE 3a1anue tecta Ne2

1. Ykaoxcume owiubounoe svickazvieanue. bunapnoii onepayueit agnaemcs

1) Wrpux Hleddepa

2) Wmnnukanuys

3) DOKBUBAJICHTHOCTH

4) ToxnecTBo

5) Crpenka I[lupca

2. Ykaxcume sepnoe gvickazviganue. Konvionkyus o6oznauaemces

1) x1vVv x2

2) X1 A X2

3) x1® x2

4) X1 = X2

5) x1 | X2

3. Ykaowcume eepnoe evickazvieanue. Cnedyrowum oopazom x; v X2 0003Hauaemcs
onepayusn

1) JAu3broHKIUA

2) KoubroHKIMS
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OTtpunanue

OKBUBaJEHTHOCTD

CrnosxeHue 1o MOAyJIO J1Ba

Ykaosicume, kaxkaa Qynkuus npunumaem 3HaueHUE «UCHMUHA» MO20a U MONALKO
moz2oa, Ko20a xoms 6vl OOUH U3 ONEPAHO08 UlU 00a emMecme UMelom 3HAYEHUE 10MHC
Koubpronknus

Jn3bIOHKIHS

CrnosxeHue 1o MOJyJIO J1Ba

Crpenka [lupca

HItpux [eddepa

Ykaosicume eepnoe evickazvieanue. @ynukyus F= x; © Xx; npunumaem 3HaueHue
CUCMUNA» MO20a U MOJIbKO M020d, K020a

00a apryMeHTa UMEIOT 3HAYCHUE «UCTHHA»

XOTsI OBl OJIMH U3 apTyMEHTOB WK 002 BMECTE UMEIOT 3HAYCHUE «MCTUHA

00a apryMeHTa UMEIOT 3HAYCHHE «I0XKb

WJIM OJIH WJTU IPYTOM apryMEeHT UMEeT 3HAYCHHE «MCTHUHAY, HO He 00a 0JTHOBPEMEHHO
XOTsI OBl OJIMH U3 apTyMEHTOB WK 002 BMECTE UMEIOT 3HAUCHUE <JIOKb)

6. Ykaxcume 6€pHOEe eBblCKasbleanue. (Dyl-ll('l(ll}l, 3a0aHHan maﬁﬂuueﬁ UcmuHHocmu,
A6IAEmMCsA pe3yilomamom onepavuu

F 1) Wrpux leddepa

2) Wmnnukanuys

3) DOKBUBAJICHTHOCTH

4) CrnoxeHue 1o MOJIyJo JBa

— = |o|X

=l =)ls

5) Crpenka I[lupca

—_— O |

6)

7.  Ykaoxcume 6€pHOEe 6blCKa3bleaHue. (Dyl-ll('l(ll}l, 3a0anHasn maﬁﬂuueﬁ ucmuHHocmu,
A6AemcsA pe3yiomamom onepauvuu

X1 X2 F 1) x1v x2
0 0 0 2) X1 A X2
0 1 0 3) X1 @ X2
1 0 0 4) x1 —> X2
1 1 1 5) x1| x

8. Ykaorwcume eepnoe evickazviganue. Onepayusa «cnoxcenue no mooynio 08a» oodaadaem
C60UCMEOM

1)
2)
3)
4)
5)

KoMmmyrtaruBrOCTH
JucTpuOyTUBHOCTH ClieBa
JucTpuOyTUBHOCTH CIIpaBa
NnemnorentHoctu
[Tornomenus

9. Ykaostcume eepnoe evickazvieanue. Ceoiicmeo ((x1 AX,)V X, ) =(x;, VX;)A(x, vx3)

Ha3ovleaemcs 3aKOHOM

1)
2)
3)
4)
5)

AccouaTuBHOCTH
KoMmmyrtaruBrOCTH
JuctpuOyTUBHOCTH
NnemnorentHoctn
Cunnoruzma

10. (Dymcuuﬂ ompuuanue Ilocma 3a0aemcs anzopummom spluuciumocmu

1y
2)
3)

(x+1)modk
k—1-x
(x-y)modk
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4) (x+y)modk
[max(x,y)+1]modk

IIpumepHBbIe BONPOCHI AJI51 YCTHOI'O ONPOCAa (KOHTPOJIBLHBIX padoT):
1. IIpumepHBIE BOIIPOCHI U1 YCTHOT'O OIIpoca 10 pasneny 1

1) MHoOXecTBa — OCHOBHBIE MOHATUSA U ONPEIEIICHNUS.

2) IlogMHOKeCTBa — OCHOBHBIE MOHSATHUS U ONPEIETICHUS.
3) CaoiicTBa OTHOIIICHHUS.

4) Omnepanys HaJ MHOXKECTBAMU O0OBEUHEHHUE.

5) Omnepauusi HaJ, MHOKECTBAMHU MEPECEUEHUE.

6) Onepanusi HaJ MHOXKECTBAMH JIOTIOJIHEHHUE.

7) Omnepauus HaJl MHOXKECTBAMHU Pa3HOCTb.

8) Omepaius HaJL MHOXXECTBAMU CUMMETPUUECKasl Pa3HOCTb.
9) YucnoBble MHOXKECTBA.

10) IlpunoxkeHus TECOpUH MHOXKECTB B MATEMATHUECKOM aHAJIU3E.
11) MHuoxecTBa TOYEK IMITOCKOCTH.

12) IlpunoxkeHusi TEOpUH MHOXKECTB B TEOMETPHH.

13) ®opMmbl JOTHUECKUX PACCYKICHUIA.

14)  Huarpammsl Diinepa-Benna.

15) Ilpsimas Teopema.

16) Oo6patHas Teopema.

17) IIpoTtuBoOMmoJiOKHAS TEOpPEMA.

18) IIpsimoe mpousBeaeHNE MHOKECTB.

19) IlpaBuno npousBeneHHUS.

20) IlpaBuiO0 CyMMBI.

21) HMHIyKTUBHBIE PACCYKICHUS.

22) Meroa MaTeMaTHYE€CKON UHIYKIIUH.

23) CdeTHble MHOXKECTBA U UX CBOMCTBA.

24) HecueTHble MHOXECTBA U UX CBOMCTBA.

25) MomHoCTh MHOXECTBA.

2. IlpumepHBbIE BOIPOCH! AJIs1 YCTHOTO OIPOCa MO pasaeny 3

1) OcHoOBHBIE TOHSATHUSI KOMOMHATOPHOTO aHAN3a.
2) IlpaBuiio cyMMbl B KOMOMHATOPHKE.

3) IlpaBuno npousBeneHusi B KOMOMHATOPUKE.

4) KomOuHaTOpHBIE OOBEKTHI.

5) KomOuHatopHble ynca.

6) CucremMa OAMHOKECTB.

7) Pa3memnienus.

8) Pa3mernieHus ¢ HOBTOPEHUSIMU.

9) IlepectaHoBKH.

10) IlepecTaHOBKHM C TOBTOPEHUSMH.

11) CoueTanusi c HOBTOPEHUSIMU.

12) Couetanus 6€3 NOBTOPEHUM.

13) buHomuanpHble KO3()PUIUEHTHI U UX CBOICTBA.
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14) Pa3z0uenust MHOXKECTBA.

15) Yucna Ctupnunra 1 pona.

16) Yucna Ctupnunra 2 poaa.

17) Yucna benna.

18) MeTo1bl N3y4eHHs] KOMOMHATOPHBIX OOBEKTOB.
19) MeTo1bl 3y4eHHs] KOMOMHATOPHBIX YHCEIL.
20) TeopeTUKO-MHOKECTBEHHBIN MOAXO/.

21) IlpyHIMO BKIIOYEHUS-UCKIIOUCHUS.

22) AnreOpandeckuil MOAXO/I.

23) Teopema oGparieHusl.

24) MeTon npou3BOsIIeH (yHKIIUH.

25) OueHKH ¥ AaCUMIOTOTUKH JIJI KOMOMHATOPHBIX YUCEN.

3. IIpuMepHbIe BOITPOCHI AJIsI YCTHOTO OMPOCaA MO pa3aety 5

1) IlpeameT Teopuu anropuTMOB.

2) VIHTYUTHBHOE MOHSATHE AIITOPUTMA.

3) XapakrepHble YepThl aIrOpUTMa.

4) Tpu HampaBieHMs] B YTOYHEHUH MOHATHS aJITCOPUTMA.
5) Honstue 3¢pHeKTUBHO-BBIYUCIUMON (PYHKIUU.

6) Cxema NpUMUTUBHON PEKYPCHH.

7) IlonsiTue peKypCcHUBHOU PYHKIUU.

8) IloHsTHE NPUMHUTHUBHO-PEKYPCUBHOMN (YHKIIHH.

9) IloHsATHE YACTUYHO PEKYPCUBHOU PYHKIUU.

10) IlonsaTue oOmEepeKypCUBHON (DYHKIIHMH.

11) Onepauyist MUHUMU3ALHH.

12) IlpuMuTHBHAS PEKYPCUBHOCTH ApU(PMETHUECKUX PYHKIUH.
13) Mamuns! TeropuHra.

14) Komno3uuusa mamuH ThlOpUHTa.

15) HopmaneHbie anroput™Mbl MapkoBa.

16) MapkoBcKue MOACTAHOBKHU.

17) IlpumeHeHrne HOPMATIbHBIX AITOPUTMOB K CIIOBAM.
18) HopManbHO BbIUKMCIUMBIE PYHKIUU.

19) Hepaszpemnmble anropuTMHUUECKUE TPOOIEMBI.
20) IloHsiTHE CIIOKHOCTH aNTOpPUTMA.

21) AcuMNTOTHYECKUE OLICHKU (DYHKIHH CII0KHOCTH.
22) TpyaHOopa3pelnMble 3a1a4H.

23) Knacc NP.

24) NP-nonnble 3a1a4H.

25) IpuOnuxeHHbIE ATOPUTMBI.

4. TlpumepHbI€ BONPOCHI ISl YCTHOT'O OIpoca 1o pasneny 6

1) OcHoOBHBIE IOHSTUSI U OTIpEIeNICHUs TeOpuHU rpados.

2) I'padbl 1 OMHAapHBIE OTHOLLIEHUS.

3) Ilonstue nzomopduszma u u30MophU3M MIOCKUX TpadoB.
4) DnemeHTsl rpados.
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5) Cnoco6»l ipeacTaBienus rpagos.

6) Martpuiia CMEXHOCTHU U €€ CBOICTBA.

7) Marpuna uHUUACHIIMN U €€ CBOMCTBA.

8) CHnucoK MHITUJCHIIMN U €TO CBOMCTBA.

9) 3ananue rpada ynops104eHHBIM CEMENUCTBOM yHOPSAI0YEHHBIX MHOXKECTB.
10) Ouenka npoCTpaHCTBEHHOM CIIOKHOCTHU aJrOpUTMA.
11) OuieHka BpeMEHHO CIO0KHOCTU allTOpUTMA.

12) OcHoBHBIE BUBI T'padoB.

13) Ditnepos rpad u DUIEpOB UK.

14) 'aMUIBLTOHOB KOHTYD.

15) Cetn.

16) MeTpuueckue xapakTepUCTUKU IpadoB.

17) CssaznocTh rpados.

18) JlepeBbs.

19) 3amaya 0 MUHMMAJIBLHOM COCIUHCHUHU.

20) Anaroputrm bopyBka.

21) Ilotoku B ceTsx.

22) AAroput™m HaXO0XJI€HHUS MMOTOKA.

23) Anroputmbl NOMCKa KpaT4allux myTeu B rpade.
24) 3amaya ceTeBOro MIAHUPOBAHMUS.

25) 3amaua KOMMUBOSIKEpA.

5. IIpuMepHbIe BONPOCHI KOHTPOJIBbHOU padoThl Nel

3amanue Ne 1. M3o0pasure Ha dYepTeke MHOXKECTBO TOYeK (x, y) 1wiockoctu xOy, ans
KOTOPBIX CIIPaBEeUINBO HepaBeHCcTBO: |y| < |x + 1.

3amganune Ne 2. MuoxectBo A — oTpe3ok [1; 4], MHOxkecTBO B — oTpe3ok [2; 6]. Haiinure
muoxectsa A\B, B\A u (A\B) U (B\A).

3amanue Ne 3. Ilaponb cocTouT u3 3-x OyKB JaTWHCKOrO andaBuTa U S5-TH apaOckux nudp.
CKOJIBKO pa3IM4YHBIX MapOJIeH MOKHO COCTABUThH?

3ananue Ne 4. Mexay IByMsi 00bEKTaMU UMeeTcs 6 pa3InIHbIX KaHaIoB CBs3H. CKOIBKUMU
croco0aMy MOKHO OTIPABUTH 3 COOOIIEHUS U3 OJHOTO OOBEKTa B IPYTroi, UCIONB3YS 3
pa3IMyYHbIX KaHaja?

3amanue Ne 5. Pemmth ypaBHenue @(3%) = 162.

3ananue Ne 6. Pemnth cpaBHEHHE criocoboM Ditnepa: 5x = 26(mod 12).
6. [IpuMepHbIe BONIPOCHI KOHTPOJIBbHONU padoThl Ne2

3ananue Ne 1. Iloctpouts Tabnuiy uctuHHOCTH Jsi PyHKImH F(X, y) 3-X 3HAYHOUN JIOTHKH,

apryMeHTbl KOTOpOH orpezeneHsl Ha MHOxecTBe E3={0, 1, 2}:
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F(x,y) =[~(x - y)+V;(x,y)]mod3

3amanue Ne 2. ITloctpouts anst ¢pynkumu F(x, y) 3-X 3HA4YHON JIOTHKH, apryMEHTBl KOTOPOM

omnpenenensl Ha MHOXkecTBe E3={0, 1, 2}, ananor C./[.H.®. 2-ii popmbL.

F(x,y)=min[(x + y),x]
3ananue Ne 3. CocTaBUTh NPEIUKAT OTHOLIEHUS MPUHAUIEKHOCTHU IPOU3BOJIBHONW TOUYKU
M(X,y) KOJbIly C LIEHTPOM B Havajie KOOPJAUHAT U ¢ paauycamu r=3,R=5.
3amanue Ne 4. ITloctpouts ans pynkumu F(x, y) 3-X 3HA4YHON JOTHKH, apryMEHTBl KOTOPOM
ompeneneHsl Ha MHOXecTBe E3={0, 1, 2}, 3amanHO#l TabmuIEell UCTUHHOCTH, aHAJIOT

C.A.H.®. 1-it popmsl.

NN = OO | (™
= OO~ O
SO~ |INININ(O|(—|T

7. IlpumepHbIe BOMPOCH KOHTPOJILHOM paboThl No3
3amanue Ne 1. Jlokasare, uto ¢pyHkus f(X,y)=2xXy sBISETCS MPUMHTUBHO-PEKYPCHUBHOIM.

3amanue Ne 2. Ompenenuth, B Kakoe CJIOBO mepepadarbiBaeT MamuHa ThlOpUHTa CIIOBO

|0]||0000|| B ancaBute a={0,|} UCXoAs U3 HAYATHHOTO CTAHAAPTHOTO MOJIOKEHUS, €CITU

Q Q Q2 Qs
0 |q2L |q2L OqoL
| Oq:L |gsR |gsR

3amanue Ne 3. Ilocrpoute Mammny Treropunra ¢ BHemHHM andaButom A={0,|},

1, ecmu x:3

BBIYHCIISIONTYIO (YHKIIHIO S(x) Z{O HUCXOAS W3 MPEANOJI0KEHUS, UTO

eciu 3| x°

nepel HayajioM paboThI Ha JICHTE 3alMCaHO UCXOAHOE 3HadeHne X U Y1 o0o3peBaer 1-ii
ClleBa 3HaYallluii CHMBOJI, a IOCJIE€ BBIYMCIIEHUH OCTaHABJIMBAETCA HAa 1-M 3Hayaliem
CHUMBOJIE pe3yJIbTaTa.

cd — c
d — .
c—>d

3amanue Ne 4. HopmanbHblil anroput™ B andasure A={c,d} 3amaeTcs cxemoii:

[TpumenuTs ero k cioBy ccddcceddde.
3amanne Ne 5. CKOHCTpyHMpOBaTh HOPMalbHBINM anroput™M MapkoBa B andasute a={l},

Bbraucisomuil Gynxuro f(x)=2x.
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IIpumepHBbIe BONPOCHI 4151 KOHTPOJIA CAMOCTOATEIbHON padoThI:

1. TlpumepHbIe BOPOCHI pacueTHO-IpaduuecKor paboThI

3amanue Ne 1. o 3amanHOi Marpuie cMexHocTd (puc. 1) moctpouts rpad u HalTH €ro
CIEIYIOUINE XapaKTepUCTUKU: paAuyc, AUAMETp, OOXBaT, MHHUMAaIbHYI0 CTEIIEHb BEPILIUH
rpada, BepIIMHHYIO U peOepHYIO CBA3HOCTH rpada.

0 1o 11001 - -7 - - 1 3145|167
10001100 0 1 0 0 0-1)|_ _ _ _ 45 - - T8 lal503 719
00010111 10—1010_9_1371122 ) -lelols518]8
10100000 0 -1 1 0 -1 0 |_ _ _ _ _ 3 131876
11000 1 10 [-1 0 0 1 0 0f[_ _ _ _ _ ¢ 4 -le6l4]5
01 101001 0.0 0 -1 0 1) |_ _ _ _ _ _ 5 -l9 |7
00101001 S 6 -8
10100110 7 -
Puc. 1. Puc. 2. Puc. 3. Puc. 4.

3amanue Ne 2. [lo 3amaHHOW MaTpuile MHIMACHTHOCTH (pUC. 2) MOCTpouUTh oprpad u
BBISICHUTB, SIBJISICTCSI JIX OH CHJIBHO, OJIHOCTOPOHHE HJIM CJ1a00 CBSI3aHHBIM.

3ananue Ne 3. o 3amanHOM MaTpuIle IPOMYCKHBIX crOcOOHOCTel ayT rpada (puc. 3) HallTH

$="1 1o BepmmnbI t=v;

MaKCHUMAaJILHBIM IIOTOK OT BCPIIHHBI
3amanne Ne 4. Ilo 3amaHHON Martpuie BecoB oprpada (puc. 3) HaWTH BeTHYUHY

Ky t=v7.

KpaTyaifiero myTu oT BepuuHel S — V1 10 BEpIIMHEL

K .
3amanue Ne 5. fBnsercss nu rpad ~ 8 raMUIBTOHOBBIM WM diiepoBbiM. Ecim ma, ToO
MMOCTPOUTH TAMUJIBTOHOB U diJIepoB HUKIILI rpada. [TocTpouts ocTOBHBIN moarpad naHHOro rpada.

3amanue Ne 6. Jlns HEKOTOpoil WH(POPMAIMOHHOW CETH, COCTOSAIIEH M3 aOOHEHTCKUX
MIyHKTOB, HM3BECTHBI CTOMMOCTH COOPYXEHHs Io0oro u3 ee ydactkoB (puc. 4). Hcmonbys
anroput™m  Kpackana wnu Ilpuma, crnpoekTupoBaTh HH(DOPMAIMOHHYIO CETh MHUHUMAJIbHOU
CTOUMOCTH.

7.4. OueHo4YHbIE CPEACTB sl IPOBEACHUSA NIPOMEKYTOYHOM aTTEeCTALUU

IIpaxTrueckuii JInunble IIpumepst
®dopma
3HaHUsI Vmenns OITBIT KadecTBa OIIEHOYHBIX
aTTeCcTallun
(BaseHue) oOyuJatorierocs CpEJCTB
1 MYJIHPOBaTh
31 oCHOBHBIC Y1 dopuymmpo .
3aJa4u JIOTUYECKOTO He VcTabi
TIPUHITATIBI
. Xapakrepa 1 npenycmorpern | OK 1-9 onpoc Mo
MaTeMaTU4YECKON
3auer TIPUMEHSATH CPEICTBA ®dI'oC mo K 1.1, 1.2, 2.4, | Bompocam K
JIOTUKH, TEOPUU N
MaTeMaTHUYECKOM HanpaBJICHUIO 34 3a4eTy
YHUCEJl, TEOPUU
JIOTUKH JIJIS UX 09.02.03
MHOKECTB;
pelieHus;
34 dopmyusr OK 1-4 VYcTHBIH
anreOpsI V1 —_ - - 9K3aMeH 110
. OK 6-8
DK3aMEH | BBICKa3bIBAHUIA; oueram,
35 MeToabI Vi OK 1-4 BKJTFOYAFOIITUM
MUHUMH3ALUU OK 6-8 JiBa BOIIpOCa
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aNreOpamIeCcKIx 3 BOIIPOCOB K
peoOpa3oBaHuii; SK3aMEHY U
36 OCHOBBI SI3BIKA H OK 1.4 OJHY 3a7ady
anreopsI Vi ) H3 CIHCKA
P OK 6-8 3a1a4
MIPETUKATOB;
32 OCHOBHBIC VY2 pa3pabaTeBaTh Yerublii
3ayer HOHATHS aJ'IF(I)) HI")rMm st OK 1-4, 6-8 OIIpocC 1o
. P . K 1.1, 1.2, 3.4 | BOIIpOCaM K
KOMOWHATOPHKH; KOHKPETHBIX 33/1aY; saueTy
VYcrHbli
9K3aMeEH I10
oueTam,
33 OCHOBHBIE BKJTFOYAIOIIAM
DK3aM€H | HOHATHA TEOPUH V2 OK 1.9 ABa BOTIpOCa
. P IIK 1.1, 1.2, 3.4 | 13 BOIIPOCOB K
rpados; 9K3aMeHy U
OJIHY 3a/1auy
U3 CIUCKA
3a/1a4y
VYcrHblit
9K3aMeEH I10
37 MeTOZk V3 onpenensrts OnncTan,
BBIUUCIICHUS pelt OK 1-9 BIIIFOUAIOMIIM
DK3aMeH CIOKHOCTH DAGOTHL CII0)KHOCTH PaOOTEHI K 1.1. 1.2. 3.4 JiBa BOIIpOCa K
I_) AJIrOPUTMOB; oo 9K3aMEHY U
AJTOPUTMOB; ony 3aauy
U3 CIIHCKA
3a/1a4y

7.4.1. IlpuMepHbIe BONPOCHI [JIsl MPOBEIEHUs MPOMEKYTOYHOI aTTecTanuu (IK3aMeH,
3a4er, AM(. 3a4eT)

1. TlpumepHbie BOMPOCHI AJisl IPOBEACHUS 3a4eTa
1) MHoxectBa u

CBolicTBa OTHOIIICHHS.
2) Omepamnuu HaJl MHOXECTBaMH: OOBEIMHEHUE, MEpPEeCEUCHHe, JOMOIHEHNUE,
Pa3HOCTh, CUMMETpPUYECKasi pa3HOCTb.
3) YwucnoBble MHOXkecTBa. [IpuiokeHUs TEOPUU MHOXKECTB B MaTEMaTUYECKOM
aHaImu3e.

IIOAMHOXECTBA

OCHOBHBIC TIIOHATHA MW OIPCACICHHA.

4) MHuoxecTBa TOUYEK IIIOCKOCTH. [IpunoxeHns Teopu MHOXKECTB B TEOMETPHUHU.

5) ®opmbl TOTHYECKHUX PACCYKACHUHN U AMarpaMMbl Diinepa-Benna.

6) Ilpsamas, oOpaTHasi, HPOTUBOMNOJIOKHAS TEOPEMBI.

7) Ilpsimoe npousBeneHre MHOKeCTB. [IpaBuiio mpousBeeHUs U CyMMBI.

8) WuaykTuBHBIE paccykaeHus. MeToa MaTeMaTuueCKou HHAYKIIUU.

9) CueTHble U HECUETHBIE MHOXECTBA U UX CBOMCTBA. MOIIHOCTH MHOKECTBA.

10) OcHOBHBIE MOHATHA KOMOMHATOPHOro aHaiu3a. [IpaBuiio cyMMbl U HpPaBUIIO
MPOU3BEACHUS B KOMOMHATOPHUKE.

11) KomGuHaTopHble 00BEKTHl 1 KOMOMHATOPHBIE YHUCIIA: CUCTEMA MOJIMHOXKECTB,
pa3MelleHus, IePeCTaHOBKU.

12) Couetanust ¢ MOBTOpEHUSAMH U 0e3. buHOomMuanbHble KO3PPUUMEHTHI U UX
CBOMCTBA.

13) Pa3z6uenust MmuoxxecTBa, yucia Ctupnaunra u yucia benna.

14) Metonbl u3ydeHUs] KOMOWHATOPHBIX OOBEKTOB M 4HCENd. TeopeTHuKo-
MHO>KECTBEHHBIN MoAXo. [[puHINI BKIOYEHUA-UCKITIOUEHNS.

15) Anrebpanueckuii noaxoa. Teopema oOpaieHus.
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16) Meton  npousBogsmed  QyHkuuu. OLEHKM W aCUMOTOTUKH  JUIS
KOMOMHATOPHBIX YUCEN.

17) ba3oBble MOHATHUS TEOPUU YUCEN.

18) YucnoBbie PyHKINM.

19) OcHoBHBIE OlEepalvy MO MOJYJIIO.

20) IloHsTHS O CpaBHEHMSIX U CBOMCTBA CPABHEHHUIA.

21) BeI4eTsl U CUCTEMBI BBIUETOB.

22) Yucnossie pynkuuu. Teopemsl Ditnepa u Gepma.

23) CpaBHEHHsI C OJJHUM HEU3BECTHBIM U CPABHEHHUS IEPBOM CTEIIECHHU.

24) CucteMbl CpaBHEHUHN NIEPBOM CTETICHH.

25) CpaBHeHusI BTOpOil cTenenu, cumBol Jlexxanapa.

. [IpumepHbIEe BOITPOCHI AJI MPOBEACHUS IK3aMeHa

1) k-3nHaunas noruka. ®yHkiuu k-3Ha4HOM JTOTUKU U UX peaau3anus GopMyiamu.

2) CpoiicTBa 31eMEHTapHbIX PYHKIUH B K-3HAUHOM JIOTHKE.

3) ToxnaectBo (ananor CIIHD).

4) TlonHOTa U 3aMKHYTOCTb CUCTEM (PYHKIUH K-3HAUHON JTOTHKH.

5) OcobGeHHOCTH K-3HAaYHBIX JIOTHK.

6) Teopema Caynernkoro. Kputepuit Ciynenkoro.

7) Onpenenenue npeankara.

8) IlocTpoeHue npeauKaToB NPUHAIIEKHOCTA U OTHOUICHUS.

9) Ilpeamer TeopuM aJIrOPUTMOB.

10) UHTYyUTHBHOE MOHATUE AITOPUTMA.

11) XapakTepHble YepThl aIrOPUTMA.

12) Tpu HanpaBiaeHUs: B yTOUHEHUU TOHATHUS alrOPUTMA.

13) IonsiTie 3P HeKTUBHO-BBIYUCIUMON (DYHKIIUH.

14) CxeMa NpUMUTUBHON PEKYpPCHUU.

15) IlonsiTe peKypCUBHON, MPUMUTUBHO-PEKYPCUBHOM, YACTUUHO PEKYPCUBHOU U
o0LIEPEKYPCUBHON (PYHKITUH.

16) Oneparst MUHUMHU3ALIH.

17) IlpuMuUTHBHAS PEKYPCUBHOCTD apU(PMETHUECKUX (PYHKIUH.

18) Mamunsl Tetopunra. Kommnosuius Mamusa Trropunra.

19) HopmaneHbie anroputMbl MapkoBa. MapKOBCKUE MTOICTAaHOBKH.

20) [IpyumeHeHne HOPMaIbHBIX aJTOPUTMOB K CIOBAM.

21) HopmanbHO BbIUUCTUMBIE (PYHKIUU.

22) Hepazpemmmbie anropuTMUIECKUE TPOOIEMBI.

23) IloHsiTHE CIOXKHOCTH AJITOPUTMA.

24) AcuMNTOTUYECKUE OLICHKU (DYHKIMI CII0KHOCTH.

25) TpyaHopa3peuMble 3a1a4H.

26) Knacc NP. NP-nosiHble 3aga4u.

27) IlpuOnukeHHbIE AITOPUTMBI.

28) OCHOBHBIC MOHSTHUS U ONIPECICHUS TEOPUHU TPadoB.

29) I'padbl 1 OuHApHBIE OTHOLIEHUS.

30) [TonsiTrie n3oMopduszma u n3oMopu3M MmIOCKUX rpados.

31) DnemeHnTsI rpados.
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32) CniocoObl ipeicTaBieHus rpagos.

33) Marpulibl CMEKHOCTU U UHITUACHITUH.

34) CiucoK UHITUACHIIMN U €TO CBOMCTBA.

35) 3aganue rpada ynopsiioueHHbIM CEMENCTBOM YIIOPSIAOUYECHHBIX MHOXKECTB.
36) OtieHKa MPOCTPAHCTBEHHOM CIIOKHOCTHU aJrOPUTMA.
37) OueHka BpeMEHHOM CIOXKHOCTH aJITOPUTMA.

38) OcHoBHBIE BUIBI I'paoOB.

39) Ditnepos rpad u DUIEPOB UK.

40) 'aMUIBTOHOB KOHTYP.

41) Cern.

42) MeTpuueckre XapakTepUuCTUKH rpadoB.

43) Cesi3HOCTb rpadoB.

44) llepeBbs.

45) 3agaya 0 MUHMMAJbHOM COCIUHCHUHU.

46) Anroputm bopyBka.

47) IloToKM B ceTsAX. AJITOPUTM HAXOXKIEHUS MOTOKA.
48) Anroputmsl MOMCKa KpaTyalux myTeil B rpade.
49) 3anaya ceTeBOro MIaHUPOBAHUS.

50) 3agaua KOMMHBOSIKEPA.

7.4.2. IlpumepHbIe IK3aMeHAIMOHHbIE 321a4M HA dK3aMeH/Tu( 3aueT

1

2.

3.

5.

6.

. HpI/IMepHBIG OK3aMCHAIIMOHHBIC 3aJ4a4YM Ha 5K3aMCH

1. IlocTpouts Tabauiy HCTUHHOCTH Juisi OyneBoil pynkimu F(X, y) 3-X 3Ha4HOM JTOTHKH,
apryMeHTbl KOTOpOH orpeneneHsl Ha MHOxecTBe E3={0, 1, 2}:

F(x,y) =[~(x = y)+V;(x, y)Jmod3
[Moctpouts ananor C.JI.H.®. 2-it dopmer s OyneBoii pyHkimu F(X, y) 3-X 3HaYHON JIOTHKH,

apryMeHTHI KOTOpO# omnpeaeneHsl Ha MHOxecTBe E3={0, 1, 2}, mo Tabnuiie HCTUHHOCTH:
F

NSALSR E el Ll el [l Kl ol

QIO NN |—[— DD

N[— O~ (O |— O

\]
—_

[Moctpowuts ananor C.JI.H.®. 1-it popmsl aiis Oynesoii pynkuuu F(X, y) 3-X 3HA4HOI JIOTUKH,
apryMeHTbl KOTOpOH ornpenaeneHsl Ha MHOxecTBe E3={0, 1, 2}:

F(x,y)=~y—(x+y)mod3
CocTaBUTh MpeAUKAT OTHOLICHUS PUHAIICKHOCTH POU3BOJIBHOM ToUkH A(X, y) obnacTu,
oIpeieNIieMOii reoMeTpudeckoit purypoit: KeagpaToM ¢ IEHTpOM B Havaje KOOPAUHAT U
cTOpoHOM a=12.
[Toctpouts Tabmuity uctuHHOCTH JUist OyneBoil ¢ynkumm F(x1, x2, x3) anreOpbl JOTHKH,
apryMeHTbl KOTOpOH ornpezaeneHsl Ha MHoxecTBe E2={0, 1}.

F(xq,%2,%3) = %1 &Xx; > (x1 hd E2)
YOpocTUTh BeIpa)ke€HNE, HEU3BECTHBIE B KOTOPOM X, Y, Z onpezeneHsl Ha MHOkecTBe E2={0, 1},

KCIOJIb3Ys U3BECTHBIE CBOMCTBA ONEPALMI U 3aKOHBI MATEMaTUYECKOM JIOTUKH.

(x >y)&x&Yy
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7. Jns cnoB B andasure A={a, b, ¢} 3amana MapkoBckas moJIcTaHOBKa: ac—a. [[puMeHHTH ee K
cloBy acccbaccbac MakCUMalIbHO BO3MOKHOE YHCIIO Pas.
8. IMoctpouts C.A.H.®. (coBepiieHHYIO IU3IBIOHKTHBHYIO HOPMaJbHYIO (Gopmy) mo Tabnuie

UCTUHHOCTH.
X y z F
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 0

9. Tloctpouts C.K.H.®. (coBeplieHHYI0 KOHBIOHKTHBHYI) HOpMaibHYH (opmy) 1o Tadiuie

UCTUHHOCTH.
X y z F
0 0 0 1
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 0

10. ITo 3amaHHOMN MaTpHIIE CMEKHOCTH TMOCTPOUTH rpad

01110001

10001100

1001010 1

10100000

01000111

01 101000

00 00 10 01

10101010

11. Jns 3aganHOro rpada mocTpouTh MaTPUILy CMEKHOCTH

12.  TMocrpouts C.ILH.®D. (coBepIiieHHYIO MOJUHOMHUAIBHYIO HOPMAIbHYIO (hopMy) DyHKINN

Fx,y)=x~y
13. Jlokazatp, uro pyHkius f(X,y)=2Xy sBIsSeTCS IPUMUTHBHO-PEKYPCUBHOM.

14. Umeetcs Mamuna Tetopunra ¢ BuemHuM andasutom A={0,|}, andaBuroM BHyTpEeHHUX
cocrosiuniit Q={q0,ql} u mporpaMmmoii, 3arMcanHoOi B BUJIE MTOCJIEI0BATEILHOCTH JIBYX KOMaH/I;
|ql—|q1R; 0q1—|q0. B kakoe cnoBo nepepadateiBaecT Mammna Triopunra ciioso ||0]/000]|,
eciu 00o3peBaercs 4-51 s;ueiika clieBa.

15. Tlo 3amaHHON MaTpHIle CMEKHOCTH IIOCTPOUTH Tpad U HANTHU €ro CIEeIYIONINe XapaKTePUCTHKH:

panuyc, iuaMmeTp, MUHUMAJIbHYIO CTEIIeHb BEPIIUH rpada
101011

0
0
1
0
1
1
1

[ R = I e R

O O ek O = O
—_ O m O = O =
—_— 0 OO O =
_ o O = O O O

—_ 0 O O O = =

0 0
MIOCTPOUTH oprpad

N O w m © = © = ©

16. Ilo 3amanHOM MaTpHlle UHIUIEHTHOCT
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17.

18.

19.

20.

21.

22.

23.

24.

0o 1 0 0 0 -1
1 0 -1 0 1 0
0o -1 1 0 0 1
-1 0 0 1 -1 0
o 0 0 -1 0 0
[To 3agaHHOM MaTpUIle UHIINICHTHOCTA TOCTPOUTH HEOPUEHTHPOBAHHBIN Tpad
000101
011010
111000
100010
000 101

[To 3amaHHOM MaTpUIle CMEKHOCTH OCTPOUTH oprpad

0 1.0 0 0 1 3 1
1 00 1 1 0 0 O
0 01 1 0 2 0 1
011 0 1 0 1 O
0 00 1 0 1 1 0
1 02 0 1 1 0 1
1 01 3 1 0 0 O
1 01 0 0 1 0 2
CKOHCTpYHpOBaTh HOPMalbHBIM anroputM MapkoBa B andasure a={l}, BBIYUCIAIOMIUI

¢ynkuuio f(x)=2x.

Omnpenenuts, B Kakoe cioBo nepepadarsiBaeT Mamuna Teropunra cioso |0][|0000|| B andaBute
a={0,|} ucxos U3 HAYaJIHLHOTO CTAHJAAPTHOTO MOJIOKCHHUSI, ECIIH

Q q Q2 s
0 g2 gL 0qoL
| 0q,L lgsR lgsR

[Toctpouts Mammuny Triopurra ¢ BHemHUM andaButoM A={0,|}, BEIMUCISIONIYO 33JaHHYIO
(GYHKIUIO, UCXOMS U3 TPEANOI0KEHHS, YTO Mepel HadajaoM paboThl Ha JICHTE 3alUCaHO
UCXOJHOE 3HaueHue X U Y1 o0o3peBaer 1-if ciieBa 3HAYAIIMI CUMBOJ, a TIOCTIC BBIYUCIICHUN
OCTaHaBJIMBAETCs Ha 1-M 3HayYalleM CUMBOJIE pe3yJbTaTa.

l, ecu x:3
S(x)=
0,
COCTaBUTh MpPEAUKAT OTHOIICHHS MPUHAIICKHOCTH MPOU3BOJIBHOW TOYKH M(X,y) KOJbBIy C

LIEHTPOM B Hayalie KOOpPJAMHAT U ¢ paanycamu r=3, R=5.

Hopmanenseiii anroputm B andasure A={c,d} 3amaercs cxemoil. [IpuMeHUTH €ro K CIOBY
ccddcceddde.

eciu 3| x

cd > c
d— A
c—d

st HeKoTopol HMH(OPMAIIMOHHON CETH, COCTOAIIEeH M3 AaOOHEHTCKUX IYHKTOB, M3BECTHBI
CTOMMOCTH COOpYXeHHs Jro00oro u3 ee ydacTkoB. Mcmomes3ys anroput™m bopyska,
CIPOEKTUPOBATH MH(POPMAITMOHHYIO CETh MUHUMAIIbHOW CTOUMOCTH.

112
-8

N[O\ W

0[O ||k

EENILV,EEN NNV,

N[ [WN|—

1
NoXINoRENREe A RN | fo)Y
N N[\ [Co|[W |1
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6 - |7
7 -

25. TexHosornueckuii KOMIUIEKC IPOM3BOJCTBA NPOAYKLHMHU COCTOMT M3 7 Y3J0B. 3aJlaHbl
MOCJIeIOBATEIBHOCTh BBIIOJHEHHSI ONEpalluii ¥ UX MPOJODKUTENBHOCTh B 4acax. Tpelyercs:
IOCTPOUTH YNOPAJIOYEHHBIA 10 dTanam CEeTEBOH rpaduK; paccuuTaTh BpeMs tj 3aBepIICHHs
Ka)X/I0T0 y3J1a; HATH HauMeHklee BpeMs T,,, HEOOXOIMMOe JJIsl TOr0, YTOOBI BHIIOJIHHUTH BECh
TEXHOJIOITMYECKUM KOMIUIEKC (KpUTHYECKOE BpeMs); HaWTU BCE KPUTUYECKUE IIyTH;

OTIpeAeTUTh CBOOOIHBIN pe3epB BPEMECHH Pi]C Ha HEKPUTHYECKHUX OIepalusix.

Onpamm | Yast | Onpamm | Yaswl | Ongpapm | Yal | Ongpamm | Yamt | Ongpanm | Yaosl
1-2 6 2-3 2 2-5 7 4-6 8 5-7 4
1-3 3 2-4 11 3-6 9 5-6 10 6-7 5
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8. OBYYEHME CTYAEHTOB-UHBAJ/INAOB U CTYJAEHTOB C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3 I0POBbA

[Topsanok 00yueHrs HHBAIUIOB U CTYJEHTOB C OTPAHUYEHHBIMH BO3MOXHOCTAMU
onpezeneH «llonoxennem KyOol'Y 00 00yueHun cTyA€HTOB-UHBAIHUJIOB U CTYJIEHTOB
C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0POBbSD.

JUiss i1l ¢ OrpaHMYEHHBIMU BO3MOXHOCTSIMH 3JI0POBbS  MPETYyCMOTPEHBI
o0Opa3oBaTeabHbIE TEXHOJOTHH, YUUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 30POBbS
TaKHUX JIMII.

9. JONOJIHUTEJBHOE OBECIIEYEHHUE JUCIHUITJIMHbI

HE MIPETYCMOTPEHO
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PELHEH3UA
Ha pabouyto nporpamMmy y4eOHOM THCIMILIUHBI
EH.05 /IuckpeTHas MaTeMaTuKa
IUTS CIEIMAIbHOCTH
09.02.03 ITporpammupoBaHue B KOMIBIOTEPHBIX CUCTEMAX

PaGouass mnporpamma yueOHoO¥M aucuumiuael EH.05  Quckpetnas
MareMaTthka pa3paboTaHa Ha  OCHOBE Ha OCHOBe DenepaibHOTO
rocyJlapCTBEHHOr0 oOpa3zoBaTeibHOTO cTaHnapra (mairee — @DI'OC) mno
CIEUUANIBHOCTU cpefiHero mnpodeccuoHaibHOro obpaszoBanus (nanee CIIO)
09.02.03 IIporpaMMHpOBaHME B KOMIIBIOTEPHBIX CHCTEMAX, YTBEPKICHHOTO
npukazom MunoOpHayku PO ot 28.07.2014 No 804 (3apeructpupoBaH B
Mumntocte Poccun 21.08.2014 Ne 33733) Pabouast mporpamma sIBISIETCSI YaCThIO
MPOrpaMMbl MOATOTOBKM CHEIHMAIMCTOB CPEAHEr0 3BEHAa B COOTBETCTBHH C
OI'OC CIIO 1o cnenmansHoctn  09.02.03  [IporpammupoBaHue B
KOMIIBIOTEPHBIX ~CUCTeMax ¢ KBauupukanuendn «TeXHUK-IPOrpaMMUCTY.
OO0ydenue nMpoBOAUTCA Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS W HAIEJIEHO
Ha TMOJy4YeHHe cpeaHero oOmero oOpa3zoBanusi. Pabouas mnporpamma
cocTaBlieHa Jisi O4yHOM QopMbl oOydeHusa. Pabouas mnporpamma yueOHOMN
mucuumuiiabl EH.05 JluckpeTtHass mMareMaTMka MMEET JOTHYHYIO CTPYKTYpY,
KOTOpasi UHTErPUPYET TEOPETUUYECKUN M MPAKTUUECKUN MOAX0J K 00y4YeHHIO,
uMeeT  Iieecoo0pa3HOe  BBbIACJIECHHWE  pa3desioB, TeM W 3aJlaHui.
[locnenoBaTenbHOCTh TEM, HANpPABICHA HAa KAYECTBEHHOE YCBOEHHE y4eOHOro
Marepuaia, (GOpMUpPOBaHHE HEOOXOAMMBIX KoMIileTeHUuW. Cucrema 3HAHUU U
YMEHUH, 3aJ0KE€HHas B IporpaMMme, HalpaBlI€HA Ha OCBOEHHE OOMIMX U
npoecCHOHaNBHBIX KOMIETEHIUN. Buabsl caMoCcTOSATENbHBIX padOT MO3BOJISIIOT
0000IINUTh U YIIIyOUTh M3y4ae€MbIil MaTepHall U HAMpaBJIEHbl HA 3aKpEIJICHUE
YMEHUS MMOUCKA, HAKOIUIEHUS U 00pabOoTKH HH(POpMaLIUU.

[Iporpamma paccuntana Ha 118 w4acoB. TemaTuueckuil IUIaH U
colepKaHUe  ydyeOHOM  JAMCHMIUIMHBI  PACKPBIBAET  IOCJIEA0BATEIBHOCTh
MIPOXOXKJEHUSI TEM, COOTBETCTBYET YUEOHOMY IUIaHY M PaCIpEAesICHUIO YacoB.
B nmnporpamme omnpenenensl (opma NpPOBEACHHS 3aHATUN, HCIOJIb3YEMbIE
MHTEPAKTUBHbIE oOpa3oBaTeibHbIE TEXHOJIOTHUHU. [IpencraBnenHas
MaTepHaIbHO- TEXHUYECKas 0a3a U KOMIBIOTEPHOE MPOrpaMMHOE o0ecreyeHne
JOCTaTOYHbl Il MPOBEACHUS MPEJCTABICHHBIX B MPOrpaMMe 3aHSATUI
paznuuHblx QopM. B memom ananmuz paszzmena  «YcCIoOBUS peald3aluny,
MO3BOJISIET C/ENaTh BBIBOJ, YTO OOpa30BaTEbHOE YUYPEXKICHHE PpacCIoaraet
MaTepHaIbHO-TEXHUUECKOW 0a30il, OTBEYarolleil COBPEMEHHBIM TPeOOBaHUIM
MOATOTOBKM B 00JIACTMU MaTE€MaTUKH CHELUUATMCTOB KOMIBIOTEPHBIX CETEH,
o0OecreuynBaeT NPOBEIECHUE BCEX BUJOB 3aHATHHA, MEXIUCUUIUIMHAPHON
MOJATOTOBKH, IIPETyCMOTPEHHBIX TPOTrpaMMOil.

Ilepeuenp peKOMEHAYEMOW OCHOBHOM M JOIOJHUTEIBHOU JIUTEPATYPHI
BKJIIOYAE€T COBPEMEHHBIE U aKTyalbHble MCTOYHHMKH, U3JaHHBIE B TOCIEIHEE



Bpems (He mo3zanee 5 iner). Ilepeuncnennsie MHTEpHET-pecypchl AOCTYIHBI U
nocToBepHbl. OLEHOYHBIE CPEACTBA NMPUBEIACHHBIE B IIPOrpaMMeE JOCTATOYHBI
IJIl TPOBEIECHUS TEKYIIEH, MPOMEXYTOYHOU HIM WUTOTOBOM aTTECTALlUU 10
JUCLHUTIINHE.

Takum  oOpa3oM, conepkaHue paboyeil mporpamMMmbl  y4eOHOU
JUCUUIUIMHBI  TOJHOCTBIO  COOTBETCTBYeT TpeOoBaHusIM DenepanbHOTO
roCyJ1apCTBEHHOTO 00pa3oBaTeIbHOTO cTaHJapTa CpPEIHETO
po(ecCUOHaTBEHOTO oOpa3oBaHud 1o CHEUaTbHOCTU 09.02.03
IIporpaMmmupoBaHue B KOMIIBIOTEPHBIX CHCTEMAX.

Pazpaborannas mporpamma yueOHo# auctumuinael EH.05 Jluckpernas
MaTeMaThKa MOXET ObIThb PEKOMEHIOBaHa MJII HCIONb30BaHUS B y4eOHOM
mporecce mpu noarotoBke no cnenuansHocty 09.02.03 IIporpammupoBaHue B
KOMIIBIOTEPHBIX CUCTEMAX.
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Peuensus
Ha pabouyto nporpammy aucuuiiuael EH.05 [luckpeTHas MatemaTuka aiis
CTYJ€HTOB, oOy4aromuxca no Hanpasienuto 09.02.03 «IIporpammupoBanue B
KOMIIBIOTEPHBIX CUCTEMAX)

PabGouast mporpamma yuebHo¥ nucuuruinabl EH.05 JluckpetHas mMaremaTuka
pa3zpaboTaHa B cOOTBETCTBUU ¢ DefepaibHBIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJAAPTOM MO CHEUHATBHOCTH CpPEIHEro MnpodecCUOHANbHOrO 00pa3oBaHus,
09.02.03 «IIporpammupoBaHME B KOMIIBIOTEPHBIX CHCTeMax». Pa3paboTyuk
nporpammel — npenojasarens «Kyol'V», ¢akyasreta MHCIIO, bntom Banentuna
CepreesHa.

Pabouas nporpamma aucuuminabl EH.05 /luckpetHas MmaTeMaTuKa COACPKUT
MH(OPMAIUIO O CTPYKTYpE NHUCLUMIUIMHBI (COAEp:KaHHUE PAa3[eloB U TEM), CIHUCOK
nabopaTopHbIX ~ pabOT, BHJBI  CAMOCTOSITENBHOW  pabOThl,  COBPEMEHHBIE
MHTEPAKTUBHbIE 00pa30BaTEIbHbIE TEXHOJIOTMH, HCIOJIb3yEMble B OOYyYEHHH, U
nHpopManuio 00 yueOHO-METOANYECKOM, MAaTEPHAITIbHO-TEXHUUECKOM 00ECIeUCHUH
JVCLHATUIAHBI.

Copnepxxanue pabodeil MporpamMmbl COOTBETCTBYET COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKH, TEXHUKHM M TpPOU3BOJACTBA. PacmpeneneHue y4yeOHBIX YacoB
OCYILIECTBJICHO COTJIACHO pabodyemMy yueOHOMY IUIaHy.

CopeprxaHue pa3esioB NPOrpaMMbl CIIOCOOCTBYET pPa3BUTUIO 3HAHUN, YMEHHM
Y HaBBIKOB, KOTOPBIM JTOJKEH OBJIAETh CTYAEHT MO U3y4aeMOU TUCIUIUINHE.

3akioueHue: TpeAcTaBieHHas pabodast mporpamma mno aucuuruindae EH.05
JIuckpeTHass  MaTemaTuKa CcocoOCTBYeT  (OPMHPOBAHUIO Y  CTYJEHTOB
oOmenpodeccuoHanbHBIX U MPO(ECCHOHAIBHBIX KOMIIETEHLIMM B COOTBETCTBUU C
®I'OC u pekoMeHayeTCsl K UCIOIb30BaHUIO B YYEOHOM IPOLIECCE MO HAIPaBICHUIO
noarotoBku 09.02.03 «IIporpamMupoBanre B KOMIIBIOTEPHBIX CUCTEMAX).
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