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1. Hean ocBoeHNs TUCHUILINHBI (MOIYJIs1)

L{enb — oOecnieuenue obyyaronuxcs 0a30BbIMU 3HAHUAMU B 00JIACTH JIOTHUKHU BBICKa3bIBaHUH,
JIOTHKH TPEANKATOB, HEYETKOM JIOTUKM U aITOPUTMUYECKON JIOTWKH, a TaKXe B NMPHOOpPETCHHUU
HABBIKOB HCIIOJIb30BAHMS MaTEMaTHUECKOI0 anmnapara JJisi CACTEeMHOI0 aHalli3a Mpo0sieM, peleHus
NPaKTUYECKUX 3aJ]ad, CBA3AHHBIX ¢ (hopManm3anueil U alropuTMU3aLUeil IpoIeccoB MOTYUYEHUS,
nepepaboTKu HHPOPMAIIUH.

HaBpiku pa®oThl ¢ aOCTpaKTHBIM MaTeMaTHYECKUM ariaparoM U MPaBUIAMU JOTHYECKOTO
BbIBOJIa HEOOXOJMMBI JJIsi MOCTPOCHUS (HOpPMaJbHBIX MOJEJCeH pa3InYHbIX OOBEKTOB U CHUCTEM,
IIPOBE/ICHUS UCCIIE0BAaHUI, OCHOBAHHBIX Ha JIOKA3aTEJIbCTBAX, & 3HAHUS OCHOB aJITOPUTMHUYECKOM
JIOTUKA U TPUHIUIIOB JIOTUYECKOTO IMPOTpaMMHPOBAHUS JIEKaT B OCHOBE IPOEKTHPOBAHUS
UH(POPMALIMOHHOTO U IPOTPAMMHOTO 00ECTIEYCHHUS KOMITBIOTEPHON TEXHHUKH.

3amauyn: MO3HAKOMUTH OOydarommxcs ¢ (pyHAaMEeHTaIbHBIMU TOHATUSMH, METOJAMU U
3aKOHAMH anreOpbl JIOTUKU; Pa3BUTHE JIOTHUECKOTO U AITOPUTMUYECKOTO MBIIUICHUS, OBJaJICHHE
OCHOBHBIMH METOJIaMU DEILIEHUsl 3a]a4 MO0 TEOPUH MHOXXECTB, JIOTHMKE BBICKA3bIBAHWM, JOTHKE
NPEINKATOB, UCUYMCIICHUIO BBICKA3bIBAHUN W HCYMCIICHUIO MPEIUKATOB, TEOPUU MOJENIEH, TEOpHU
QITOPUTMOB M TEOPHHM BBIYMCIMMOCTH U TPUMEHEHHUS 3HAHWM Ui 3alMThl MHGPOpPMAIUH,
03HAKOMJICHHE C UCIOJIB30BAHUEM COBPEMEHHBIX aJTOPUTMHUECKUX M BBIYUCIUTEIBHBIX CPEJICTB
MOJICIIMPOBAHMS PEIICHUS 3a/1a4 Ha MalllMHaX ThIOpHUHTA.

[TpodeccuonansHOM AESITETFHOCTH BBITYCKHUKOB, OCBOUBIIUX IIPOrpaMMy OakaiaBpuaTa mo
Hanpasienuto noarotoku 09.03.01 Mudopmartnka W BeMUCIUTENbHAsT TEXHUKA, COOTBETCTBYET
cnenyromuii npodeccruonanbubiii ctanaapt: 06.028 «CucteMHBIA TPOrPaMMHUCTY, YTBEPKICHHBIN
npukazoM MuHucTepcTBa Tpyna U conuanbHOM 3amuTel PO ot 5 oxTsabps 2015 r. Ne 685H
(3apeructpupoBan MunuctepctBoM octuruu PO 20 oktsiops 2015 ., peructpannonnsiii Ne 39374).

2. MecTo IMCHUIUINHBI B CTPYKTYypPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucnunnmuna b1.0.22 «MatemaTuyeckas JIOTHKAa U TEOPHUS aJTOPUTMOB» OTHOCHUTCS K
o0si3arenbHOM yacti brioka 1. Jlucuuruinabl (MOIyNH) y4eOHOro IuiaHa, u3ydaercs Ha 1 kypce (2
ceMecTp) Ipu 04HOM Gopme 00yUueHHs U Ha 2 Kypce TpU 3a04HOi hopMe 00yUueHHS.

Marepuan JIUCUMIUIMHBI TECHO B3aMMOCBSI3aH C TAaKUMHU  JUCLHUIUIMHAMH,
«Mudopmaruka» n «MaTeMaTHUECKUI aHATU3».

OcBoeHHe MaHHOW NUCHUIUIMHBI HEOOXOAMMO JJIS W3YYEHUS TaKuX JAUCLUIUINH, Kak
«IIporpammupoBanuey, «lIpukimannas  maremarukay, «Teopuss NOpUHATHS  PELICHUI,
«JIuareuctuyeckoe u nporpammuoe obecrieuenue CAIIP».

KakK

3. [lnanupyemble pe3yabTaThbl 00y4eHHs MO TUCIHUILINHE, COOTHECEHHBIE ¢

IUVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeJIbHOM MPOTrPaMMbI
[Tponecc n3yueHHs JUCUUIUIMHBI HAlpaBjeH Ha (popMUpOBaHUE CIEAYIOLIeH KOMIIETeHIINH!
OIIK-1. CriocobeH mpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHBIE 3HAHUS, METObI

MaTEMaTUYECKOTO AaHajlu3a W  MOJEIMPOBAHMS, TEOPETUYECKOIO M  JKCIEPUMEHTAIBHOIO
UCCIIEIOBaHMsI B TPO(GECCUOHAILHOMN 1EATEIIBHOCTH.

Kon u Kon u Kpurepun onieHUBaHHS pe3ynbTaTOB 00yUCHHS
HauMEHOBaHHE HAaUMEHOBAHUE HU3KUI MIOPOTOBBII 6a30Bblii MIPOABUHYTHII
YHHUBEPCaIbHOMN WHAUKATOpa (mOTIOPOTOBBIH,

KOMITETEHITHH JIOCTIDKEHUS KOMITETCHITUS HE
YHHMBEPCAIBHBIX | CHOPMHPOBAHA)
KOMIICTCHITHI
OIIK-1. WA-lonk1— He 3naer Cnabo 3HaeT Xoporio 3HaeT OTnM4YHO 3HAET
CrnocobeH 3HaTh: OCHOBBI | OCHOBBI BBICIIICH | OCHOBBI BBICIICH | OCHOBBI BBICIICH | OCHOBBI BBICIICH
[IPUMEHSTh BEICIIIEH MaTeMaTHKH, MaTeMaTHKH, MaTeMaTHKH, MaTEeMaTHKH,
€CTECTBEHHO- MaTEeMaTHKH, (u3uKHM, OCHOBBI | (DM3WKHU, OCHOBBI | (PH3UKH, OCHOBBI | (PM3UKU, OCHOBBI
HAYYHBIC U (U3UKH, OCHOBBI | BBIYHCIUTEILHO | BBIYHCIHMTEIHEHO | BBIYUCIUTEIBHO | BBIYHCIUTEIBHO
OOIICHHXCHEPH | BBIYUCIUTEIBHO 1 TEXHUKH U 1 TEXHUKH U 1 TEXHUKH U W TEXHUKH U




b€ 3HAHUS, 1 TEXHUKH U IporpaMMHUpOBa | IPOrpaMMHPOBA | MPOrpaMMHPOBA | MPOrpPaMMUPOBA
METOBI IIPOrpaMMHPOBa HUSL. HUSL. HUSL. HUSL.
MaTeMaTHYECKOT HUSL.

0 aHam3a u NA-20nk-1 — He ymeer Cnabo ymeer Xopomro ymeer | B coBepmieHcTBe
MOJCIUPOBAHUSA, | YMeTh: pelaTh pemartb pemartb pemartb YMEET peniaTh
TEOPETUICCKOTO CTaHJApTHEIE CTaHJApTHEIE CTaHJApTHEIE CTaHJApTHEIE CTaHAapTHHIE

u npodeccnonans | npodeccHoHanb | MpodeccHoHamb | HpodeccHoHanb | MpodecCHOHANb
SKCIICPUMCHTAJIb HBIC 337a4M C HBIC 3aJa4U C HBIC 3aJa4M C HBIE 3a7a4H4 C HBIE 33Ja9H C
HOro MPUMEHEHHUEM MIpUMEHEHUEM NIpUMEHEHUEM NIpUMEHEHUEM IIPUMEHEHHEM
HUCCJICZIOBAHNA B €CTECTBEHHO- €CTECTBEHHO- €CTECTBEHHO- €CTECTBEHHO- €CTECTBEHHO-
npodeccHoHanb HAy4YHBIX U Hay4YHBIX U Hay4HBIX U Hay4HBIX U Hay4YHBIX U
HOM obmie- obuie- obuie- obuie- obme-
ACATCIIBHOCTH MHKEHEPHBIX HH)KEHCPHBIX HH)KCHCPHBIX HH)KCHCPHBIX WH>KCHCPHBIX
3HAHW, 3HAHUM, 3HAHU, 3HAHU, 3HAHUM,
METOJIOB METOZOB METOZIOB METOZIOB METOJ0B
MaTEMAaTHUYECKOT | MAaTEMAaTH4eCKOT | MaTeMaTHYeCKOT | MaTEMaTHYECKOT | MAaTEMaTHYECKOT
0 aHanm3a u 0 aHaIu3a u 0 aHaIu3a u 0 aHa/Iu3a u 0 aHau3a u
MOJENUPOBAHMS | MOJEIUPOBAHMA. | MOJEIUPOBAHMA. | MOAEIMPOBAHUS. | MOAECIMPOBAHUS.
NA-3onk-1 — He Bnaneer Cnabo Biageet Xopouio B coBepiieHcTBe
VIMeTh HaBBIKH: HaBBIKAMU HaBBIKAMHU BIajeeT BJaJeeT
TEOPETUYECKOTO | TEOPETHYECKOTO | TEOPeTHYECKOTro HaBBIKAMHU HaBBIKaMU
u u U TEOPETUYECKOTO | TEOPETHYECKOTO
SKCIEPUMEHTaNb | 3KCIIEPUMEHTANb | 3KCIIEPUMEHTANb U u
HOTO HOTO HOTO SKCIEPUMEHTANb | SKCIEPUMEHTANb
HCCIIeI0BaHUs HCCIIeIOBAHUA UCCIIeI0BaHUS HOTO HOT'O
00BEKTOB 00BEKTOB 00BEKTOB HCCIIeOBaHUS HCCIIEOBaHUS
npodeccronans | mpodeccHoHanb | MpodeccHoHaTh 00BEKTOB 00BEKTOB
HOI HO HOI1 npodeccHoHaNb | TPO(ecCHOHaTh
JESTEIBHOCTH. JESTEIbHOCTH. JESTEABHOCTH. HOM HOWU
JESITEAbHOCTH. JIESITEIbHOCTH.

B PE3YyabTaTe OCBOCHUA OTUCHUIIIMHBI (MO,I[y.]'IH) O6yanOIHHﬁ0H JOJIKCH:

3HaTh.

— OCHOBHBIE IIOHATHS U METOAbI MaTeMaTHUECKOI JIOTUKH,

YMETh:

— peliath TUIOBBIE 33]aul IO OCHOBHBIM pa3jieiaM Kypca;

BJIAACTh:

— MCTOAaMH TIOCTPOCHHUA MATEMATUYCCKHUX Mopeeun HpO(I)eCCI/IOHaJ'IBHLIX 3agady H
COI[Gp)KB.TCJ'IBHOfI HHTEPpIPETALNHA ITOJYUCHHBIX PE3YJIILTATOB,

— HaBbIKaMHU

TCOPECTUUCCKOTO n

poeCCUOHAIBHON JESTEIHHOCTH.
B pamkax m3yueHus: IUCHUIUIMHBI, yKa3aHHAS KOMIIETCHIIUS COOTHOCUTCS CO CIEIYIOIIMMHU
TPYAOBBIMU QYHKIUSAMHU U3 TPOGECCHOHATbHBIX CTaHIAPTOB!

OKCIICPUMCHTAJIIBHOT'O

UCCIIEIOBAHUS

00BEKTOB

Tpynoas TpynoBsie nelicTBHS, HEOOXOIUMbBIE YMEHUS U 3HAHUS Kon
byHKIUSA KOMIIETEHIINHI
11C 06.028 « Cucmemmblii npocpammucm»

Pazpabotka Pazpabotka Omnok-cxembl npaiiBepa yctpoiicTBa. Co3naBarth OIIK-1

KOMIIOHEHTOB | OJIOK-CXEMBI aIrOpUTMOB (GYHKIIMOHUPOBAHUS

CUCTEMHBIX pa3pabaTbiBaeéMbIX IPOrpaMMHBIX MPOAyKTOB. OlleHHUBAThH

MIPOTPAMMHBIX | BEIYUCIUTENBHYIO CIIOKHOCTh alrOPUTMOB (PYHKIIMOHUPOBAHUS

MIPOJYKTOB. pa3pabaTbiBaeMbIX MPOTPAMMHBIX MPOIYKTOB. 3HaTh OCHOBBI

A6 IIPUMEHEHHUs] TEOPUH AJITOPUTMOB




3.1 MaTpuua cooTHecCeHHsI Pa3/iesioB Y4eOHOI TUCHUILTUHBI U GopMHPYyeMBbIX B
HHUX KOMIETEeHIUM

Ne Pa3nensl nUCHUIIITNHEI Kommerermm
OIIK-1 | X o01iee KOJINYECTBO KOMIIETEHITNI
1 | Jloruka BbICKa3bIBaHUH + 1
2 | Jloruka npeaukaToB. JIornueckue cucTeMbl + 1
3 | Teopus anropuTmMoB + 1
4. CTpyKTypa M cofep;KaHue IUCHUILTHHBI (MOXYJIsA)
OO11ast TPYA0EMKOCTh JUCIUILINHBI - 4 3aueTHbIC eAMHUIIBI (144 akaJeMUYECKUX YacoB).
4.1. OO0beM IMCHUIJIMHBI M BUJbI YUeOHOH padoThI
. Bcero akam.gacoB
Bunagp! 3anstuit
ouHas popma 3aoyHas popma
00y4deHus, 2 ceMecTp oOyueHus, 2 Kypc
OO611ast TpyA0EMKOCTh TUCIUTUIMHBI 144 144
KonraktHass pabGora oOy4aromuxcs c 42 20
MpenoaBaTesieM, B T. 4.
ayJIMTOPHBIE 3aHATHUS, U3 HUX 42 20
JIEKIIUU 14 6
MIPaKTUYECKHE 3aHATHS (CEMUHAPHI) 28 14
CamocTosiTenpHast paboTa 00yJaronuxcs 66 115
npopaboTKa y4eOHOro MaTepuana 24 42
WHIMBHTyallbHAs paboTa 24 40
HOTOTOBKA K MOIYJIIO 18 33
KonTtpons 36 9
By uToroBoro KOHTpoIIs JK3aMEH
4.2. Jlekuuun
OO0BemM B akaj.gacax
No Pasznen § dopmupyemsbie
JCIHILTMHBL, TEMBbI IEKIHH [ qpag hopma 3a0uHas hopma KOMITCTCHITHH
o0y4eHHsI 00y4YeHHs
1 | Jloruka BbICKa3bIBaHUH 4 2 OIIK-1
2 Jloruka npenukaToB. 6 2 OIIK-1
Jlornyeckne cucTeMbl
3 | Teopus anroputmMoB 4 2 OIIK-1
Hroro 14 6
4.3. IIpakTnyeckue 3aHATUA (CEMUHAPBHI)
O0beM B akaj.uacax
Ne HaumenoBanue 3ansTus @opumpyemeie
o4Has popma 3a04Has popma KOMIIETEHIIH
00yJeHIS 00yJeHIS
Paznen 1. Jloruka Beicka3bIBaHUH
1 | Ucuuncnenue BbICKa3bIBAHUI 8 2 OIIK-1
2 | Merton pe3omortuii 2 2 OIIK-1

Pazpgen 2. Jloruka npeaukatoB. Jlornueckue cUCTEMBI




3 | MeTox pe3omtonuii B TOruke 4 2 OIIK-1
HPEIUKATOB
4 | Jlornueckoe 4 1 OIIK-1
NpOrpaMMHUPOBaHHE
Pa3nen 3. Teopus anroputMoB
5 | PexypcuBHbIe QYHKIAH 2 1 OIIK-1
6 | Mamuna Teropunra. Tesuc 4 2 OIIK-1
Yepua
7 | Knaccet 3amau P u NP. 2 2 OIIK-1
NP-nosnsble 3agauu
8 | OcHOBBI HEYETKOMH TOTMKU 2 2 OIIK-1
Htoro 28 14
4.4. JladbopaTopHbIe padOThI — HE IPETYCMOTPEHBI
4.5. CamocrosiTesibHasi padoTa 00y4arommxcs
O0mbem B yacax
Ne | Paznen muCHIUILIMHEL Bun pabotsr odHad 3a0qHas Dopmmpyemere
(l)()pMa (bopMa KOMIIETCHIIM N
oOyueHusi | oOydeHus
mpopaboTKa y4eOHOro MaTepralia 8 10 OIIK-1
Jloruka
1 . WHIWBUAYyalbHas padoTa 8 10
BBICKa3bIBAaHUI
MTOITOTOBKA MOTYJTEO 6 10
Jloruka mpopaboTKa y4eOHOro MaTepralia 8 12 OIIK-1
o | MpenuKaTos. WHIWBUAyalbHas padoTa 8 10
Jlornyeckue MOJrOTOBKA K MOJIYJTIO 6 10
CHCTEMBI
mpopaboTKa y4eOHOro MaTepraia 8 20 OIIK-1
3 | Teopwust anropuT™MOB | MHAMBHIyaJIbHAs paboTta 8 20
MOJIFOTOBKA K MOJTYJIO 6 13
Hroro 66 115

[lepedyeHb METOIMUECKOTO OOECTICUCHHSI 111 CAMOCTOSITEIbHOM PaOOTHI IO JTUCIUTIIIUHE!
e DIEKTPOHHBIN Yy4eOHO-MEeTOAMYECKU KoMIUIeKC «MaremaTudeckas JIOTHKa W Teopus
anroputMoB», Makosa H.E., 2017 r.

e Anre6pa Bbicka3biBaHui: yueOHoe nocodue / H.E. Maxosa, H.B. Kapreunna. — MuuypuHck :
Nzn-Bo ®I'BOY BO Muuypunckuii 'AY, 2020. — 71 c.

4.6. Boino/iHeHHEe KOHTPOJIBLHOM PadoThl 00y4alOLIMMHCH 32049HOI (popMBI

3amanue Nel.

1. CocraBbTe TAOMUIy HCTUHHOCTH OyieBoil (QpyHKIMH, peaTr30BaHHYIO JaHHOW (hOpMYIIOW.
CocraBpte no Tadbnuie uctuaHoctd CJITH® u CKH®:

(@17 = @ +77) © @ y).

2. IlpoBephTe, OYAYT U SKBUBAJICHTHBI (POPMYJIBI, TPUMEHSISI CIIEIYIOLIHE CIOCOOBI:

a) COCTaBJICHUEM TaOJIUI] UCTUHHOCTH;

b) npusenernem popmyn k CAH® nmm CKH® ¢ noMonipro 5KBHBaJICHTHBIX TPeoOpa3oBaHUi.

x> W+x)ulx-y)+ (x - 2).

3. C momo1bko S5KBUBAJIEHTHBIX MpeoOpazoBanuii npuseaute Gopmyny k JHO, KHO, CAHO,
CKH®. IIoctporite nonmHoM JXerajikuHa.

(xvy) - (x + 2).

4. Haiigute cokpalleHHyl0, Bce TYNMuUKOBble W MuHMManbHbie J[H® OyneBoil ¢yHnkuuu,
CIIETYIOIIUMHU CIIOCOOAMH:

a) metosom KBaitHa;

b) ¢ momomkto kapt Kapho.



f(0, 1, 0)=f(1, 0, 0)=f(1, 0O, 1)=0.
BeisicHuTs, kakum kiaccaMm Ilocta npuHauiexkuT fanHas QyHKIUS.
Jloka3aTb CEKBEHIIMHU:
1X—Y) | X,
X, Y P (X-1Y),
1X—Y H Y-X..
X—Z,Y-Z } (1 X—>Y)-Z,
. X>Y,X-1Y X2z
3amanue Ne3.
1. IlpenukatHelii cumBoda D(X,y) HHTEpIIpETUPYETCS HA MHOKECTBE HaTypajbHbIX yuces N Kak
«X JEIUTENb y», + UHTEPIPETUPYETCsl CTaHAApTHO. 3anucaTh GopMmysiaMu s3bika [-ro mopsaka B
curHatype {+, D} ycnoBust «x=0» 1 «x=2».
2. IlpuBecTH K mpeBapeHHOMY BUY (GOpMYITy
(VX)((V2)(z<x—=P(2)) =P (X)) =(VX)P(X).
byner nau »Tta QopMmyna HCTUHHOM Ha MHOXXECTBE HATypaJbHBIX uHuCeNl, Korma <
MHTEPIIPETUPYETCS CTAaHAAPTHO, a P(X) 03HauaeT Npou3BOJILHOE CBOMCTBO HATYpaJIbHBIX YKCEN?
3. IlpoBeputsb, uro [1B4 coxpaHseT TOXKAECTBEHHYIO UICTUHHOCTb CEKBEHIIUI.
4. okazatp, uto (VX)AX)V(VX)B(X)=(VX)(AX)V(VX)B(X)) HE ABIISIETCS TOXKIESCTBOM.
3aganue Ne4.
1. ITocTpouTh CTaHIAPTHYIO MAIIMHY ThIOPUHIA, BBIYUCISAIONIYIO (QYHKLHUIO X+Y.
2. Ilycte A={ao, ai,...,an} BHemHW andaBuT MamuHbl Thiopunra. [locTpouTh MalIUHY
ThropuHra, KoTopast MEHsIeT CJIOBO, 3alIMCAHHOE Ha JIEHTE, Ha CJIOBO, COCTOsIIIEE U3 OYKB HCXOIHOTO,
HO 3alMCaHHbIX B 00paTHOM MOpPSAKE.

o wN e

4.7. Conep:xaHue pa3/aejioB IMCHUNIMHBI

Paszpnen 1. Jloruka BeICKa3bIBaHUI

Hcuucnenne  BbICKa3plBaHMM. SI3bIK  JIOTMKM  BbICKa3blBaHUH.  AJypaBUT  JTOTHUKH
BbICKa3bIBaHUH. Jlorndyeckue CBSI3KM U OINepaly Haj BbICKa3bIBaHUAMU. DOPMYJIbI S3bIKA JTOTHKU
BbICKa3bIBaHUI. CeMaHTHKa $3bIKa JIOTMKM BbICKa3blBaHMU. HTepmperanuss M BBINOJIHUMOCTh
¢opmyn. Tarosmoruu. KoHbIOHKTHBHasE HOpMalibHas (opma. S3bIKOBbIE BBIPAXKEHMS JIOTMKHU
BbICKa3bIBaHUI. VIHTepnperanuu (UcuuciieHus). BblunciieHne WCTMHHOCTHBIX  3HAYEHUU.
Jlornueckast ¢opmyna. BeimomHumocts ¢opmyn. Tabmuisl HCTHHHOCTH. TaBTOJOTMM (3aKOHBI
JIOTUKH). JIornyeckuil 3aK0oH JIOTUKH BbICKa3bIBaHUN. OCHOBHBIE 3aKOHBI AJIT€OPhI JTOTHKH.

Henporusopeunsocts. [lonHora. Onpenenenne nonsatus «HenpoTuBopednBOCTH». 3aKOH
Hynca Ckora. @opManbHbIe CUCTEMBI. Teopusi n1oka3aTenbCTB. DHIOCOPCKHUE ACTIEKTHI MOHSATUS
«HenpotusopeunBoctby. Jlenykuuss M HENpoTUBOpeunBOCTh. [lonsTne TtepmuHa «llomHOTaY.
[Tonnas teopust. [louarue I[lonHoTh U BEIBOAUMOCTH (hopmyil. [lonHOTa apudmMeTHUIEeCKON TEOpUH.
[TontHoTa B cMBbIcie [Tocta. KoppekTHOCTD M MOJTHOTA JIOTUKH BBICKA3bIBAHUH.

Jlornueckoe cnenoBanue. OcHOBHasg 3agaya JOrukd. OmnpeneseHue JOTruYecKoro
cienoBanus. OcOOEHHOCTDH JIOTHUECKOTO ciefoBanus. Teopus orndyeckoro cienoBanus. [Ipaktuka
JIOTUYECKOTO CIEAOBAHMUS.

[Mpunnun nepykuuu. Henykuusa. Uuanykius. Aoaykius. Axanorusi. CyniHOCTh MHIYKIINU.
CymnocTs neaykuud. OTau4uTeIbHble CBOMCTBA UHAYKIMHM U JeAyKIUU. [IpakTuka AeTyKTUBHBIX
paccyxxaeHui. Mcropuueckuil pakype AeQyKIUN.

Meron pesomouunid. Teopetuueckue cBeaeHus. lIpuMeHeHwe NpuHOWINA ASTYKIMH IS
aHanu3a BhIMOJIHUMOCTH (hopmyn. IIpaBuio pesomronuii. Onpenenenue pe3oiabBeHThl. CTpaTeruu
nepebopa JAM3BIOHKTOB: CTpaTerwsl HACBHILIEHUS YPOBHS, JIMHEWHAs CTpaTerus, CTpaTerus
NPEANOYTEeHUS. AJTOPUTM PELICHUs TPOOIEMbI IeAYKIUHU C UCTIOIb30BAHUEM METOIa PE3OITIOIHIA.

Paznen 2. Jloruka npeaukaroB. Jlornueckre CUCTEMBI



Jloruka npeaukaTtoB. CHHTaKCUC U CEMaHTHKa fA3bIKa JOTMKU NpeaukaToB. Knays3anpHas
dopwma. [Tonstue «lIpenukaTty. OTIHYMS JTOTUKU MPEIAKATOB OT JIOTHKH BhICKa3bIiBaHUN. OCHOBHBIC
MIO3ULIMM JIOTMKHA IpeaukaroB. MectHocts mnpenukaroB. Ksanrtopsl. IlomHoe omnpezneneHnue
npenukara. McruaaocTs npeaukaTos. OcHOBHBIE NOJ0KeHUA. Tepmbl. @opmyibsl. PekypcuBHOCT
JOTHKH npenukaToB. CBOOOAHBIE U CBSI3aHHBIC BXOXKICHUS MEepeMeHHBIX B (hopmyinbl. CemaHTHKA
A3bIKA JIOTUKU IpeauKaToB. CBs3b BBICKAa3bIBAHUN Ha €CTECTBEHHOM s3bike U sA3bIke JIII. Jloruka
npenukaroB. OCHOBHOM 3akOH JIOTUKM npenukatoB. Mcumcnenue npenukaroB. HarypanbHas
cucreMa McUMcIeHUs npeaukaTtoB. [IpeobpazoBanue (GopMysn JOIMKHU MPEIUKATOB B Kiay3adbHYIO
¢dopmy. IlpeobpasoBanue B mnpeaBapeHHyto ¢opmy. Ilomydyenue 3aMkHYTOH (OpMynsl H
ckonemu3zanus. [IpeoodpazoBanue matpuisl B KHO.

Metoa pe3ononuii B JOTMKE MpEAUKaToB. BriBOA B (OpPMaIbHON JOrMYECKOW CHUCTEME.
CymrHocTh MeTos1a pesostonuid. JlecTpykrypusamus Meroaa pesostonuii. Onepanusi yHU(PUKAIAH.
Bxuag Jlxona Anana PoOuHCOHa B pa3BUTHE JOTMKH NpeaukaroB. [IpakTuyeckas peanusanus
METOJa PE30II0LUI. AJITOPUTM METOZIa PE30IIOLUN. JlONIOTHUTENBbHBIE TEOPETUIECKUE CBEACHUS.

Jlornyeckoe mnporpaMMHupoBaHHE. MaremaTudeckas JIOTMKa KaK OCHOBAa JIOTUYECKOI'O
IporpaMMupoBaHusd. JleaykTuBHass Teopuss M HcuucieHud. CemMaHTHUYeCKas COCTaBJISAIOLIAs
ucuucieHuii. f3pik sormueckoro mporpammupoBanus Prolog (IIpomor). OcobGeHHOCTH s3BIKa
ITposior. OcHoBHbIE Bexu pa3BuTus s3bika Ilposior. Hanbonee 3ameTHble TEHAEHUUU B UCTOPHUU
pa3BuTus sA3bIka lIpoor.

TemnopanbeHbie noruku. Heyerkass n MojaibHble J0ruky. [loHsATHE TEMIIOpaJIBHOMN JIOTUKH.
TemnopanbHble  oneparopsl. HekoTopble omepaTtopsl M NpaBWiIa TEMIIOPAIBHONW JIOTHKH.
dopmanbHas Bepudukanus. TeopeTnyeckre ocHOBBI Bepudukauu. Kiaccel TeMnopaibHbIX JOTHUK.
BBenenue B OCHOBBI HE4eTKOM JIOTMKU. HedeTkas noruka — HoBasg MomHas texHonorus. Ilonsatue
HEYETKOro MHoecTBa. Onepanuu ¢ He4eTKMMH MHOkecTBaMu. Heuetkoe ynpasnenue. Co3nanue
HeveTKorW 0a3pl 3HaHWH. [IpuimokeHUs HEYETKOW JOrMKu. MopganbHbIe JIOTHKHA. MOMalbHOCTH
cyx/eHuil. MoJianbHble XapaKTepUCTUKU CyxkAeHuH. OOnacTh NPUMEHEHUS MOAAJIBHOM JIOTHKU.
3aKoHbI MOJAJIbHOM JIOTUKH. Kitacchl MOIaIbHBIX JIOTHK.

Heuetkas apupmernka. Anropurmudeckas jgoruka Y. Xoapa. OCHOBHbIE IOHATHS HEYETKON
apu@meruxku. OyHKINS NPUHAIIEKHOCTH HEUETKOro uucia. VM3MeHeHue pe3yibTaTa HEUETKOIO
000011eHNsT MPU YBEIMYEHUM YHUCJA JUCKpET. AnropurMudeckas Jioruka Xoapa. CMbIcIoBoe
3HaueHue JIOoruku Xoapa. Pemienune npoOinemsl HeBbIpazumocTu. Akcuomsl joruku Y. Xoapa.
Bepudukauus mnporpamm. MeTtoasl JgoKa3aTeabCTBA MPABMIIBHOCTUH mporpamm. [lIpaBuia
Bepudukauuu Y. Xoapa.

Axcuomarnueckue cuctembl. PopMmanbHBIA BBIBOJ. Metareopusi (OpMaiIbHBIX CHCTEM.
Axkcuomatnueckuit meron. Mcrtopus akcnomaTuku. AKCHOMAaTHYECKUH METOJ Kak croco0
IIOCTPOEHHUS Hay4yHOU TeopuH. [lepBast craaust pa3BUTHs aKCHOMAaTHYECKOT0 MeToa. Bropas cragus
pa3BUTHS AaKCHOMAaTHMYECKOTrO MeTona. TpeThs cTaaus pa3BUTHS aAKCHOMATHYECKOTO0 METOJa.
@dopmanbHOE A0Ka3aTenbcTBO. (dDopmanbHas JIOTMKAa M MBIIUIEHHE, BBIBOJ M PACCYKIEHUS.
@opMmanbHBI BBIBOJ B fA3bIKO3HaHMU. DopManbHbI BbIBOX B (usuke. [lonstus dopmanbHON
JOTHKH. XapaKTepUCTUKU NPEIMETHOCTH B ¢opMaibHON Jjoruke. Puimocopust MO3HAHUS U
dopmanbHblii BeIBOJ. [loHsiTue merareopuu. Merassbik. TpeboBanuss k Merateopun. Llensb
METaTeOPETUUECKUX HCCIIeN0BaHui. B3auMooTHomeHue mexay Merareopuen U IPEAMETHOMU
teopuen. Meramaremaruka. Bkian I'enens B Merateoputo.

Pazgen 3. Teopus anropurmon

[lonstne anroputMuueckor cucrteMsbl. PopManusanuss NOHATUSA anroputMma. IlonsThe
anroput™ma. [Tonxozas! k popmanuzanuu NOHATUS «anroputm». MammuHa [locta. Mammuna [Tocra —
YHUBEpCAIbHBIM BbluMCINTENb. HopmanbHble amropuTMbl MapkoBa. AJTOpUTM Ha OCHOBE
accolaTuBHOro ucuyrciaeHus. CrocoObl KOMIO3UIIMH HOPMAJIbHBIX aITOPUTMOB. MaTeMaTuieckoe
YTOYHEHHE MOHATHS «Anroputmy». CBsi3b MeXAy (QyHKUHMEH U alroOpuTMOM. Pazmuuus Mexay
HOHATUAMH aNropuT™Ma U GyHKIuM. [ToHATHITHBIN anmapat aaropuTMa.

PexypcuBnble (yHkmuu. OmnpeneneHue peKypcuBHON (GyHKIUHU. Teopus BBIYMCIUMOCTH.
[IpumuTHBHO pekypcuBHble ¢GyHKIMU. [lpuMuTHBHO pekypcuBHbIe ¢GyHKIMUA. OnepaTopsl



MOJICTAHOBKM M TPUMHUTHBHOH pekypcum. Pexypcus mns apudmernueckux ¢yHkuumid. YacTuuHo
pekypcuBHble QyHKIMH. OOepeKypcuBHbIe pyHKIUU. VICTOpHSI BOBHUKHOBEHUS Ha3BaHUM.

Marmuna Teropunra. Tesuc Uepua. [lonstue mamunsl Triopunra. OOmas xapakTepucTuka
MamuHbl ThropuHra. YcTpolcTBO MamuHbl ThropuHra. Mammnabel ThlOpuHTa I peaau3aiuu
pa3IMYHBIX AITOPUTMOB. YHHUBepcaibHas MammHa Teropunra. Tesuc UYepua-TreropuHra.
Uccnenoanusa no teopuu BbrauciauMocTu. [lomnora mo Tetopunry. Tesuc UYepua-Twropunra.
JokazarenbctBO TeopeMbl 00 apudmermueckux ¢ynkuusax. Tesuc Yepua-Teropunra u
QIFOPUTMUYECKH Hepaspelnmble pobiembl. YacTuuHO pexkypcuBHble ¢(yHKUMH. Oneparop
MuUHEMH3anuu M. OrmpeneneHue 4acTHYHO PEKYpCHBHOM (YHKIHMH. BBIUMCIMMOCTH YaCTHYHO
PEKYPCUBHOM (PyHKIUH.

ANTOPUTMHYECKH Hepa3pelnMble MpodiieMbl. Mepbl CI0XHOCTH alropuTMOB. Jlerko u
TpyAHOpaspemumble 3anaud. [Ipobnema pazpemruMocTH. 3HAa4€HHWE MalIMHBI ThIOpUHIa JUis
paccMOTpeHHs TPOOIEMbI Pa3peIInMOCTH. AJITOPUTMUYECKH Hepa3pelrmMble po0iaeMbl. [Ipudnnel,
BeAylllue K aJIrOPUTMHUYECKO HepaspemmMocTd. OTCYyTCTBHE OOLIEro MeToJa pelleHHs 3aladH.
WNnpopmannonHas HeomnpezeleHHOCTh 3a1aun. Jlornueckas HepaspemunmocTb. OCHOBHbBIE MEpHI
cioxHocTH anroputMma. OCHOBHBIE onpezeieHus. BpeMeHHas CI0XHOCTh B XYZIIEM U CPEJHEM
ciayyae. llopsanok ompeneseHHss BPEMEHHOM M €MKOCTHOM CilokHOCTH. Kpurepunm oneHku
cioxkHoctu. [TocranoBka npoOiemsl. [Tonarue 3apaun. @opmsl 3a1a4 (pobdaem). Pemenue 3anay —
HEOTheMJIeMass TIOTPEOHOCTh YEIIOBEUECKOW AeATeNbHOCTH. TpeOoBaHMs K 3aJadaM «C TOYKH
3perus» OBM. MHremnekryanbHble 3agauu. Kiaccudukauus 3amad 1Mo MX KOHEUHBIM LEIISM.
Knaccugukanus 3aad mo METojaM WX PEIICHUS U CII0KHOCTH.

Kiaccor 3agau P u NP. NP-nosiHbIe 3a1aun. BeraucinurenbHbple 0COOCHHOCTH PEIICHMS 3a1a4.
BapuatuBrocTs pemieHus 3anad. Pasrpanumyenue 3agad no ciaokHocTu. [lytm pasrpaHunueHus
clokHocTH  3anad. llpumep mnepebGopHoi 3amaun. 3amada  pacno3HaBaHus.  [lonstue
MOJIMHOMMAJILHOM CBOJMMOCTH. YHHBepcanbHOCTh NP-monubix mnpobnem. Knacc NP-tpynnbix
npobaem. 3amada o k-BemmosmHuMoctd. NP-3amadya BBITIOJITHUMOCTD. HenerepmMuHupoBaHHas
MamuHa Teropunra. [Ipumepsr NP-niosiHbIX 3a1a4.

[lonatne  CHOXHOCTH  BbIYMCIEHUH. OddexTuBHbe  anroputMbl.  Kiaccuueckue
NPEJICTaBICHUsT O CIOKHOCTH. OCHOBHBIE TIOJIOKEHUSI TEOpPUM BbIUMCIEHUN. BpemeHHas u
IIPOCTPAHCTBEHHAS CIIO)KHOCTH. ACUMITOTHYECKAs CIOKHOCTh. TpynHOpa3pelmyMble 3a1auu UIiIU
Hea(peKTUBHbIE aNroOpuTMbl. OLIEHKH CI0XKHOCTH 3a/1a4, OpPUEHTUPOBAaHHbIEC Ha MalIMHY ThIOpHUHTa.
3amaua o kiuke. TpynoeMkoctb, 3(G(GEKTUBHOCTH M CIOXKHOCTh aiuropurMa. llonsTue
s dexTuBHOCTH anroput™a. PangoMuas coptupoBka. biauHHas copTupoBka. 3a1ada o MoAropeBIInX
6nuHax. brnouHas copTupoBka. ANropuT™M OJOYHOM COpTHPOBKH. bbicTpas coptupoBka. I'mymas
coptupoBka. ['HOomMbs coptupoBka. [lupamupanbHas coOpTHPOBKA. 3aBUCUMOCTb IOHSATHUSA
«3((HEeKTUBHOCTE» OT CONYTCTBYIOIUX (PAKTOpoB. DP(PEeKTUBHOCT, Ha TNpuMepax padoThI
reHeTHuYeckoro aiaroputMa. (OOOCHOBaHME MPUHUMAEMBIX MPOEKTHBIX PELICHHM, MOCTaHOBKA U
BBINOJIHEHHE SKCIIEPUMEHTOB I10 MPOBEPKE UX KOPPEKTHOCTU U 3P (HEKTUBHOCTH.

OcHoBBI HeueTkoW JorukH. [loHATHe HeyeTkoM Joruku. [IpenmyniecTBa HEYETKON JIOTHKN.
Oransl pa3BUTHS HEYETKOH JOruku. OONacTu NMpUMEHEHUs! HeueTKOW JOoruku. OCHOBBI HEYETKOM
noruku. ['opn3oHTHl Hcnonb30BaHuA. OTiiMuMe OT TpaAMIMOHHONW MareMaTuku. Henmocrtatkn
HeueTKux cucteM. [Ipumep pemieHust ObITOBOM 3a1a4H.

DneMeHThl alrOPpUTMHYECKON JIOTUKH. VHTyHTHBHOE NpeCcTaBieHHEe OO0 alropuTMmax.
HedopmansHoe nonstue anroputma. TpeboBaHus K alropurMam. BiusiHue HCXOTHBIX JaHHBIX Ha
paboty anroputma. Onpenenenue anroputMa. Heo6XoauMOCTh YTOUHEHHS MOHATHS «AJTOPUTM.
ANTOPUTMHUYECKUE JIOTUKH.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

[Ipyu u3ydeHUH ITUCHUILUIMHBI UCTIONb3yeTCs MHHOBALIMOHHAs 00pa3oBaTeabHasi TEXHOJIOTHUS
Ha OCHOBE HHTETpalli KOMIIETEHTHOCTHOIO M JIMYHOCTHO-OPUEHTHPOBAHHOIO IOJIXOJO0B C
3JIEeMEHTaMU TPAIUIUOHHOTO JEKIIMOHHO-CEMUHAPCKOTO M KBAa3UMPO(PECCHOHATHHOIO 00Y4YEeHHUS C



UCITOJIb30BAHUEM HMHTEPAKTUBHBIX (OPM TMPOBEINCHHS 3aHATUH, HCCIENOBATEIbCKONH MPOEKTHOMH
JESTEIbHOCTH U MYJIbTUMEIUNHBIX YU€OHBIX MaT€pPHAJIOB.

Bun yaeOHOM paboThI OO6pa3zoBaTeIbHBIC TEXHOJIOTHH

Jlexuuu DJEeKTPOHHBIC MaTepUalIbl, HCIIOJIb30BaHHE MYJIbTHMEIUHHBIX CPE/ICTB,
pa3aaTouHBIA MaTepHa

[IpakTuyeckue JlenoBbIe U pOJIEBBIC UTPBI, pa300p KOHKPETHBIX CHTYAIIHH,

3aHATHS TECTUPOBAHUE, KEIChI, BBIIOJIHEHHE TPYIIIOBBIX ayAUTOPHBIX 3aIaHHH,
WH/IMBUTyJIbHBIC JOKJIAJIbI

CamocrosTenbHas Tpaauumonnas popma - pabota ¢ yueOHON U CIIPaBOYHOM JTUTEPATYPOIA,

pabora M3yYeHHE MaTepUAIOB HHTEPHET-PECYPCOB, MOATOTOBKA K

MMPAKTUYICCKHUM 3aHATUAM U TCCTUPOBAHUITO. 3au11/1Ta " Ope3CHTaAlUA
PE3YIBTATOB CAMOCTOATCIBHOI'O UCCIICAOBAHW HA 3aHATHUAX

6. OueHoYHbIe CpecTBA TUCIUIIMHBI (MOTYJIs)

6.1. ITaciopT (poHIA OLIEHOYHBIX CPECTB MO AUCHHUILINHE

No KonTponupyemsie Kox O1eHOYHOE CPENICTBO
- a3zeibl (TeMbl KOHTPOJIUPYEMOM
n/m pasi ( ) POIHPY HAaUMCHOBAHHUE KOJI-BO
JICITUTUTAHBI KOMITCTCHITHH
CobecenoBanue 8
Jloruka
1 . OIlK-1 KonTposababie paboThl 1
BBICKa3bIBaHUIA
NunuBuayanpHas padora 2
CobecenoBanne 20
Jloruka npenukaros.
2 pei OIIK-1 KonTtponsHbie paboThI 1
Jlorudeckue cUCTEMBI
NunuBuayanpHas padora 2
CobecenoBanue 28
KonTpomnbHbie paboThI
3 | Teopus anroput™MoB OIIK-1 WnnuBuayanbHas pabota
Pecdepats 11
Bompocsl k 9k3ameny 51

TeKYH_Ia}I arrecralus NpoBOAUTCIA IMYTEM YCTHOT'O OIIpOCa (CO6CCCI[OB3HI/IC), MU CBbMCHHBIX

pabot (KOHTpOJIBbHBIC pabOThI, pedeparthl), U BHIOTHEHHS WHINBUIYaTbHOW JTOMAIIHEH PabOoTHI.

LCoNoOAEWNE

e N
~AWDNPEO

6.2. Bonpocn! aisi codecenoBanusi (OITK-1)

[TpuBenuTe OCHOBHBIE (POPMYITBI SI3bIKA JIOTHKU BHICKA3bIBAHHIA.

Yto Takoe TaOJIHI[EI HCTHHHOCTH ?

Kak ocymecTBisieTcs BRIYHCIEHUE HCTUHHOCTHBIX 3HAUYEHUH JIOTUYECKUX (DYHKITUN?
Uto Takoe «HEMPOTUBOPEUUBOCTH)?

B uem cymHocTh nenykuun?

B dem cymHOCTh MHIYKIIMHN?

B uem cymnHocTh ananmoruun?

Kaxkue cymecTBytoT crpareruu nepedopa 1u3bIOHKTOB?

Kak ocymiecTBisieTcs CUUCIEHUE TPEIUKATOB?

. Kak ocymectBasiercst mpeoOpazoBanue GopMyIT JOTUKH TPEIUKATOB B KJay3adbHYyI0 (hopmy?
. Kak ocymectBnisiercs mpeoOpa3oBanue B mpeBapeHHyo Gopmy?

. Kak ocymecTBasieTcst moydeHue 3aMKHYTOU (POPMYIIBI M CKOJIEMHU3AIIHS?

. Kak ocymectBnsiercs npeobpazoanue marpuibsl B KHD?

. B dem cymHocTh METOa PE3OTIONUH B JIOTUKE MPEIUKATOB?




15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

IIpuBeauTe anropuT™M METOJa PE3OJIIOLUHI B JIOTHKE ITPEAUKATOB.
B dem cyTh JI0OrnuecKkoro nporpaMmMupoBaHus?

Packpoiite noHATHE TEMIIOPAIBLHOU JIOTUKH.

Kaxkune Bbl MOeTe npuBecTH TeMIOpaibHbIE ONIEPaTOphI?
B uewm 3akmouaercst popmanibHas BepuuKaus anropuTMoB?
B uewm 3aknrouaeTcs HeueTKoe yrpasieHue?

B uem cymuHocTh MOJANBHOMN JIOTUKU?

[IpuBenuTe 3aKOHBI U KJIACCHI MOJATIbHOM JIOTHKH.

B gyem cymHOCTh HeUeTKO# apupmeTuru?

B dem cymHOCTh aIrOpUuTMHYECKOM JOTUKK Xoapa?

B uem 3akirouaercs akcHoMaTH4eCKui meton?

Yro Takoe (hopMabHBINA BHIBOJ] B HAyKe?

[TpuBeauTe mpuMepsl HOPMaNBHOTO BBIBOJA.

B yem cymuocTs MeTareopuu (popMaIbHBIX cUCTEM?

B uewm 3akimouaetcst popmai3anysi MOHATHS «aITOPHTM»?
Kak ¢pynkunonupyet mamuna [locrta?

B uewm 3akmrouarotcst HOpMaibHbIE aNrOpuTMbl MapkoBa?
Jaiite onpenenenre peKypcUBHONU QyHKIUU.

Uro Takoe MPUMHUTUBHO PEKYPCUBHBIE ()YHKITHH?

UYrto Takoe 4acTUYHO peKypcuBHbIe PpyHKIIMU?

Uro Takoe o0mepeKypcuBHbIC (QyHKIINN?

B 4em 3aknrouaercs pa3jiniue MCEKAy MOHATUAMU AJITOpUTMA U (1)YHKI_II/II/I‘7

Kak ¢pyaknuonupyer mammna Trropunra?

Yro Takoe yHuBepcanbHas MamuHa TeropuHra?

B uewm 3akmrouaercs mosnHoTta o TrropuHTy?

Yo Takoe YaCTUYHO PEKYpPCUBHbIE (PYHKIIMU?

B uewm 3akmrouaercs mpoOiaemMa pazpemmnmMocTu?

Yro Takoe alropuTMHUYECKH Hepa3pernmble poOieMbl?

Uro Takoe nH(pOpMalOHHas HEOIIPEIEIEHHOCTh 3a1a4u?
Yro Takoe J0rudeckas HepazpemnuMocTb?

Kakwue cy1iecTBytoT OCHOBHBIE MEPBI CIIO)KHOCTH allrOpuT™Ma?
[TpuBeauTe K1accupuUKaIMIO 3a/1a4 [0 UX KOHEUHBIM LIEIIsIM.
B uewm 3akitouyaercs oHsATHE MOJIMHOMUATBHON CBOIUMOCTH?
IIpusenure npumeps! NP-11onHbIX 3a1a4.

Uro Takoe BpeMeHHas U MPOCTPAHCTBEHHAsI CJI0KHOCTH?

Yro Takoe aCUMNTOTUYECKAS CII0KHOCTB?

Pacumgpyiite noHATUS «TPYIOEMKOCTEY, «<3(PPEKTUBHOCTbY U «CIO0KHOCTDH) allFOPUTMA.

B yeMm cocTouT cymuocts noHATHS 3 HeKTHBHOCTH anroputma?

B ueMm nmpeumyiecTBa HEUETKOM JIOTUKY NIEPET KJIIACCUYECKON JIOTUKON?

IIpuBenuTe npUMEpPHI UCIIOIB30BAHNS HEUETKOU JIOTUKH.
[TpuBenute TpeGOBaHUS K aITOPUTMAM.
Yo Takoe anropuTMUYECKUE JJOTUKUA?

6.3. Kourpoabsusbie padorsr (OITK-1)

KouTponsHas padbora Nel.

IIpuBectn nannytro ¢opmyny AB x CAH® (CKH®) aByms crnocobamu: mo Tabiuie
UCTUHHOCTH M C TIOMOIIBIO 3JIEMEHTapHBIX peodpazoBaHuil. ((x A —=z) V —y) = z A =(x = y).

KouTponsHas padbora Ne2.

[Iycte @,¥,X - dopmynsl ucuucieHusi BbickaszbiBaHUil. [locTpouth BbIBOA (popmysbl

HWCYHCIICHHS BHICKA3bIBAHUMN 3 JaHHOI'O MHOKCCTBA I'MIIOTC3.

O >V, P>XFD>VYAX

10



KonTponbHas padora Ne3.
1. Hammucats dhopmyny @ (x,y, z), ucTuHHYIO B anreopandeckoit cucreme (N;+,-), Torma u

TOJILKO TOT/a, KOTJa X ICIIUTCS Ha ) C OCTATKOM 2.
2. Ilyctp @,¥,X,® — ¢GopMyisl JIOTUKH NPEIUKATOB, X = <X1,K : Xn> u X¢ {Xl,K : Xn}.

Hokaxwure, uto D(X,X), VX(D(X,X) > Y(X, X)) = IxXV(X,X) .

6.4. AuauBuayaabHble qomamuaue padorsr (OITK-1)

N3 «Anredbpanyeckue CUCTEMbI»

1. IIpoBepUTh HMCTUHHOCTH COOTHOLIEHUN Tpemsi crnoco0aMu (MCIONIb3ys OIMpeiesieHue
JIOTUYECKOTO cleACTBUS | Til. 3,4 TeopeMsl 2. (cM. yd. mocobue CtenmanoBa A.A. MaTemaTnueckas
JIOTUKA U TEOPHS alITOPUTMOB).

X—=>YAZ—XVY,—Zv—(XVY)E XVY.

2. TlocTpouTh ToOCHCTEMY anreOpanyeckoil cucteMbl 2, MOPOKIECHHYK MHOKECTBOM X
(uepe3 P(B) o6o3nauen Oysiean MHOXeCTBa B, T.e. MHOXECTBO BCeX MOJIMHOYKECTB MHOXeCTBa B)

npu A= (N;+), X ={3,72}.

3. [lyctp @, ¥, X - aromapHbie GOpMyYIIbI JOTUKU MIPEAUKATOB. Brimucats Bee moadopmybt
JaHHOW  (GOpMyNbI U ONpEAENUTh CBOOOJHBIE U  CBSI3aHHBIE MEPEMEHHbIE  (HOPMYIIBI
“((@ExVYD(X, y) v ATy (X, ¥)) ATyX(X, Y)).

N3 «IIpenekcuast HopmansHas ¢popma (ITHD) nnsa dopmyn JII»
1. Ilyctp @ - hopmyna ucyuciaeHus npeaukaroB. [1ocTponuTs BEIBOI (OPMYITBI HCUHCIICHHUS
MPEeIUKATOB U3 JAHHOTO MHOXKECTBa rumnote3 VyVXd(X,Y) F Vy3zd(y,z).

2. Ilycte @,¥,X — aTomapHble QOopMyJbl JIOTUKH TpenukaroB. [Ipusectu crienyromue
(bopMyJIbl TOTUKU MIPEIUKATOB K IPEHEKCHONW HOpMabHOU (hopme
T((AxVYD(X,y) > IXTYY(X, ¥)) A VXIy " X(X, Y)).

N3 «IpuMUTUBHO peKypCUBHBIE QYHKIIH
0,ecaux = 0,

IIPUMHUTHUBHO PCKYPCHUBHA.
1, ecinx > 0. p PeKyp

Joka3atb, 4to pyHKIus Sg(x) = {

N3 «YacTuuHO peKypCUBHBIE (PYHKIIHM

log,, x, eciuxpgenurcana 3,
y

JTokasatb, uto GyHKIms [ (x,y) = { YaCTUYHO PEKYpPCUBHA.

log, y BocTa/IbHBIXCIy4asixX
N3 «Mamnnsl TeropuHra»

[TocTpouts Mammuy ThiOpuHTa, BEIYUCIISIONIYIO CIEAYIONYIO () YHKITHIO
x — 1,ecnu x gequTcsHaZ2 ,
feey)=1,_4
¥y — 1, BOCTa/IbHBIXC/TyYasiX.

6.5. Temnbl pepepaToB (OIIK-1)

Heliponnsle cetn.

BeposTHOCTHBIE BBIUNCIIEHHUS.

KBanTOBBIE BHIYHCIIEHUS.

buomonekynsipHble BBIYUCIEHUS.

Boruncnenus HaJl KOJbIIOM IeJIbIX YHCET.
Brruncnenus Hax KOJIbLIOM A€HCTBUTEIBHBIX YHCEIL.
Brruncnenus Hax KONbIIOM KOMIUIEKCHBIX YHCEIL.
CTpyKTypHast CJI0)KHOCTb.

Nk wNE
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9.

10.
11.

ook wnE

o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

KOMMyHI/IKaI_II/IOHHaSI CJIOKHOCTS.
JlecKpUNTHBHAS CI0KHOCTb.
Anrebpanyeckasi CII0)KHOCTb.

6.6. BompocsI k 3kx3ameny (OITK-1)

@opMyJIbl HCUUCIEHUS BbICKa3bIBAHUM U UX UHTEpIpETaLUs.
HenpoTuBopeunBOCTb U MOJHOTA UCUHUCIICHHSI BBICKA3bIBAHUM.
OO01e3HaunMBbIe, BHITIOJTHUMBIE U HEBBITIOJTHUMBIE (HOPMYJIBL.
TpuBHaIbHBINA AITOPUTM MPOBEPKU BBIITOJIHUMOCTH (HOPMYII.
JIM3bIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMaJIbHBIE (POPMBI B HCUHUCIICHUU BHICKA3bIBAHUM.
Metoap! noctpoenus [JH® u KH®, skBuBaaeHTHBIX Tpou3BOIbHBIM (hopmyiiam UB: ¢
MIOMOUIbIO TaOJIUL] HCTUHHOCTH.

Metoap! noctpoenus [JH® u KH®, skBuBaieHTHBIX Tpou3BOIbHBIM hopmyiiam UB: ¢
IIOMOIIbIO SKBUBAJIEHTHBIX Pe00pa3oBaHUM.

[Tpobnema aenyKIMM U ee 3HaYeHUe B MaTeMaTUYECKOH JIOTUKE U HH(POpPMATHUKE.
Jenykuus, uHAYKUMA, a0 TyKIIUH, aHAJIOTUSl.

Meton pe3omronuii B IB.

[TonsiTve nmpenukara U NPUMEpPHI €r0 UCIOIb30BAaHUS B PACCYKICHUAX.
CuHTakcuc U ceMaHTHKa POpPMYJI UCUUCIIEHUS [TPEIUKATOB.

KBaHTOpBI ¥ TUIIBI BXOXKICHHS IEPEMEHHBIX B (DOPMYJIBI.
OO01e3HaunMBbIe, BHITIOJTHUMBIE U HEBBITIOJTHUMBIE (HOPMYJIBL.
Hcuncnenue npeauKaTos.

ANTOpUTM METOJ1a PE30JIIOLUI B JIOTUKE NPEAUKATOB.

TemnopaibHas JOTHKa.

AnropurMuyeckas Jioruka Xoapa.

dopmainbHas BepuduKanus alropuTMoB.

Heuerkas noruka.

Onepanny HaJ HEYETKUMHU MHOXKECTBAMH B HEUETKOM JIOTHKE.
MopabHas JIOTHKa.

3aKOHBI M KJIACCHI MOAAJIBHOM JIOTUKH.

AKCHOMaTHYECKHI METO/I.

OmnpeneneHne U CBOMCTBA aKCHOMAaTHYECKUX CUCTEM.

@opMaNbHBIN BBIBOJ B HAYKE.

Mertateopust popManbHbIX cucteM. Teopun NepBoro nopsaka.

A3k noruueckoro nporpammupoBanus [TPOJIOT. Ilpumeps! u cepbl
npuMeHeHus s13bika [Iposor.

TeMmmopasbHbIE JIOTUKH.

Heuetkas apudmeTnka u HeUeTKas JOrMKa.

AnropurMmuyeckas noruka Y. Xoapa.

[Tonsitue anroputMa. OCHOBHBIE CBOMCTBA AJITOPUTMOB.
AnroputMuueckue mpoosieMsl. [Ipobiema pa3pemmMocTH.
Omnpenenenne mamuubl Toeropunra. [Ipumeps! mamms TrropuHra.
Hopwmainbensle anroputmsl Mapkosa.

Te3uc Yepua.

[TpoGiemMa ocTaHOBKHM [T MalIuHbl ThIOpHUHTa.

Marmunas! TeropuHTa ¢ pazpenmmoil mpooieMoi OCTaHOBKH.
OcHOBHBIE IOHATHS TEOPUU PEKYPCUBHBIX (PYHKIIMA.
[TpUMUTHBHO-pEKYPCUBHBIE (PYHKIIUH.

OO01epeKypcuBHbIE U YaCTUYHO PEKYPCUBHBIE (DYHKIINU.
Borancnumocts 110 ThIOPUHTY YaCTUYHO PEKYPCUBHBIX (PYHKITHIA.
[Tpobnema pa3pemmmMocCTH.
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45. Mepbl CI0KHOCTH aITOPUTMOB, OCYIIECTBICHNE TIOCTAHOBKU M BBITIOJIHEHUE SKCIIEPUMEHTA 110
MIPOBEPKHU UX KOPPEKTHOCTHU U 3P (HEKTUBHOCTH.

46. IloHsiTe BpeMEHHOM CIIOKHOCTH BBIYHCIICHUH.

47. BpeMeHHasi 1 €MKOCTHas! CJIOKHOCTb.

48. Tlonsitue >pPEeKTUBHOCTH ANTOPUTMA.

49. AcumnromaTrueckas ciI0KHOCTb. [opsaok cioxHOCTH.

50. Kiaccel 3agau P u NP, NP-mioHbIe 3a1aun.

51. AnropuTMu4ecKas JOTHKa.

[Ipu GyHKIMOHUPOBAHUHM MOIYIHHO-PEHTHHIOBOM CHUCTEMbI OOyYCHHS 3HAHHS, YMEHHS U
HaBbIKU, MpHOOpEeTaeMble CTYICHTaMH B TpPOIECCe H3YyYeHHUs AMCUUIUIMHBI, OICHUBAIOTCS B
pPEUTHHTOBBIX Oamnax. YueOHas JUCHUIUIMHA UMEET UTOroBbIM pedtunr -100 6anmoB, KOTOPBIH
CKJIaJpIBacTCsl U3 pyoexxHoro (40 G6amioB), mpomexyTodHoro — (50 6aIoB) U MOOMIPUTEIHHOTO
peiituara (10 OamnoB). MroroBas oleHKa 3HAaHWK CTYJIEHTAa MO JAWCHUILIMHE OIPENENeTCs Ha
OCHOBaHUU NEPEBOJA UTOTOBOTO PEUTHHIa B 5-TU OAJIbHYIO LIKaJdy C yYE€TOM COOTBETCTBYIOIIMX
KPUTEPHEB OIICHUBAHUSI.

Kpurepun oneHku:

- OIIEHKA «OTJIMYHOY» BBICTABIISETCS CTYACHTY, eciin 35-50 6aioB coorBeTcTBYIOT 75-100%
MOJIOKUTEIHLHOTO OTBETA HA MPEJIOKEHHBIC 3aJaHHS;

- OIIEHKA «XOPOIIO» BBICTABIISETCS CTYIEHTY, eciu 22-36 6amioB coorBeTcTBYIOT 50-74%
MOJIOKUTEIHLHOTO OTBETA HA MPETIOKEHHBIC 3aJaHUS;

- OIEHKa «YyIOBJIICTBOPUTEIHHO» BBICTABISCTCS CTYIEHTY, €CIU
COOTBETCTBYIOT 35-49% MON0KUTENLHOTO OTBETA HA MPEATOKEHHBIC 3a/IaHUS;

- OIICHKa «HEYJOBJIETBOPUTEIbHO» BBICTABIsSIETCS CTylaeHTy, ecau 0-18 Oamios
cooTBeTCTBYIOT 0-34% MOJIOKUTENBHOTO OTBETA HA MPEIJIOKEHHBIE 3a/1aHUS.

19-23 0GamioB

6.7. llIkayia o1leHOYHBIX CPeICTB

YpoBHU Kpurepun onieHuBanwst OrneHo4HbBIE
OCBOEHUS cpencTaa
KOMITCTCHIIUN (xoJ-BO OaJIIOB)
[IponsunyTed, | OOywarommuiics JEMOHCTPUPYET c(OpMHUPOBAaHHOCTh MOZYJIBHOE
COTIIMYHO» JUCHUIUIMHAPHBIX ~ KOMIETEHIMH Ha  MTOTOBOM  YPOBHE, TECTUPOBaHHE
(75 -100 OOHapy)KHUBaeT BCECTOPOHHEE, cucremMaruueckoe u riaybokoe | (30-40 Gasmios);
0amioB) 3HaHWE y4eOHOro MaTepuala, YCBOWII OCHOBHYIO JINTEpATypy H pedepar
3HAKOM C JIOTIOJHUTEIBHON JuTepaTypoii, pexomenmoBanuo# | (7-10 6astoB);
NpOrpaMMoii; ymMeeT OOOCHOBBIBATb NPUHUMAEMbIE MPOEKTHBIC 9K3aMeH
pelIeHns,  OCYIIECTBIATh  IMOCTAHOBKY W BhuImouHATE | (38-50 Gamios)
9KCIEPUMEHTHI TI0 TIPOBEPKE UX KOPPEKTHOCTH M dPPEKTUBHOCTH;
yMeeT  CBOOOJHO  BBIIONHATH  INPAKTUYECKHE  3aJaHus,
NPEeoyCMOTPEHHbIE  MPOrpaMMoil,  cBOOOTHO  oOmepupyeT
NpUOOPETEHHLIMU 3HAHUSMH, YMEHHSIMU, TPUMEHSET WX B
CUTYyalUsiX MOBBIIIEHHOH CI0)KHOCTH.
BbazoBsii, OOyuatomuiics JEMOHCTPUPYET c(hOpPMHUPOBAHHOCTD MOJYJIbHOE
«XOPOIIIO» JUCIIMIUIMHAPHBIX KOMIIETCHIIMI Ha CpeJIHEM YpOBHE: yMEEeT | TEeCTUPOBAHUE
(50 -74 6anna) 000CHOBBIBATh TPHHUMAEMbIC MPOCKTHBIC perieHus; ocHoBHble | (20-29 Gasmios);
3HaHUsS, YMEHHUS OCBOCHBI, HO JOIYCKAIOTCS HE3HAauWTEJIbHbIE pedepar
omnOKKM, HETOYHOCTH, 3aTPyJHEHHS NpPU  aHAJUTUYECKUX (5-6 6anoB);
onepainusax, TNepeHoce 3HAaHWUW W yYMEHUH Ha  HOBBIE, 3K3aMEH
HECTaHJIapTHBIE CUTYaIUH. (25-37 6amnoB)
IToporossiit, OO0yJaromuics JIEMOHCTPHUPYET c¢(hOpMHUPOBAHHOCTH MOJYJIbHOE
«YIOBIIETBOPUT | JMCUUIUIMHAPHBIX KOMIIETEHIM Ha 0a30BOM YypOBHE: B XOJIe | TECTUPOBAHHE
€JIEHOY» KOHTPOJIbHBIX ~ MEPONIPHATHH  JOMycKaroTcs  3HauuTenbHble | (14-19 Gamos);
(35 - 49 GamoB) | omIMOKH, MPOSBISETCS OTCYTCTBHE OTICIBHBIX 3HAHHM, YMCHUIA, pedepar
HAaBBIKOB 110 HEKOTOPHIM JIHUCIUILIMHAPHBIM KOMITCTCHITHSM, (3-4 6amna);
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00y4JaroImuiicss MCIBITHIBACT 3HAYUTENIbHBIC 3aTPyJHCHHS TPHU 9K3aMeH

OTICPUPOBAHUH 3HAHUSIMHU M YMCHHSAMHU IIPH UX TIEPEHOCE Ha HOBBIC (18-24 6amnos)

CHUTYaIHH.
Huzkwmid OOyyatomuiics JIEMOHCTPHPYET c(OpPMHPOBAHHOCTb MOYJIBHOE
(OTIOpPOTOBEIi), | JUCIUIUTMHAPHBIX KOMIIETCHIIMH Ha ypOBHE HIDKe 0a30BOTO, | TECTUPOBAHUE
KOMIIETEHIIHS HE | MPOSBIISIETCS] HEAOCTATOYHOCTh 3HAHHM, YMCHUH, HABBIKOB. (0-13 6amoB);
chopmMupoBaHa — pedepar
«HEYIOBJIETBOPH (0-2 bamna);
TEBHO» 9K3aMeH
(menee 35 (0-17 6ammoB)
0aJuIoB)

Becb KOMIJIEKT OLEHOYHBIX CPEICTB (KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTEpHUAJIOB),

HEOOXOMUMBIX JUIS OLEHKU 3HaHWM, YMEHUWIl, HaBBIKOB M (WJIM) OMbITa JAEATEIbHOCTH,
XapaKTepU3YIOMIKE 3Tanbl (GOPMUPOBAHUS KOMIIETCHIIMH B TMPOIECCE OCBOCHHS JIUCIUTLIMHBI
MOJIPOOHO MpeICTaBICHBI B JOKYMEHTe «DOH/] OLIEHOYHBIX CPEJICTB AUCIUILTHHBIY.

7. Y4eOHOo-MeTOAUYeCKOe U HH(pOpMANIMOHHOE OOecnevyeHue JUCITUTTIUHBI

7.1. OcHOBHAasl yueOHasl iUTEepaTypa

Cynomnaros, C. B. MaTemarudeckas JJOTMKa U TEOPHS aJITOPUTMOB: YU4€OHUK U IPAKTUKYM IS
akagemuueckoro OakanaBpuara / C. B. CynomnaroB, E. B. OBunHHUKOBa. [DIEKTpOHHBIN
pecypc] — DAeKTpoH. 1aH.— 5-e u3a., crep. — M. : U3gatensctBo FOpaiit, 2016. — 255 ¢. —
(bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-8277-0. — Pexum pgocryma:
https://www.biblio-online.ru/book/71FA118B-CFD5-48BD-BC6F-073BDCA2806F — 3aru. ¢
JKpaHa

Arapesa, O. HO. Maremarndeckasi JIOTUKa U TEOpUsS aJITOpUTMOB: y4eO. mocobue / O. IO.
Arapesa, 0. B. CenuBanoB. [OneKkTpoHHbIN pecypc| — OnekTpoH. gad. — M. : MATH, 2011.
— 80 ¢. Pexxum nocryma: http://ebs.rgazu.ru/?q=node/3532 — 3ari. ¢ skpaHa

I'eyt, K. JI. MaTematudeckas JOTHKa ¥ TEOPHUsl aITOPUTMOB : yueOHO-MeToAndYecKoe nocooue /
K. JI. T'eyr, C. C. TutoB. — ExatepunOypr : , 2017. — 85 c. — Texkcr : anexktpoHHsIii // JIanb :
ANMEeKTpOHHO-OnbOMoTeunas cuctema. — URL: https://e.lanbook.com/book/121389. — Pexum
JIOCTyMA: JUIsl aBTOPU3. MOJIb30BaTENEH.

Kucnumun, A. B. Tlpunoxenus anreOpbl BEICKa3bIBAaHUI B MaTeMaTHYECKOW JIOTHKE @ y4eOHO-
Meroandeckoe nocodue / A. B. Kucnmunun, M. JI. Manuauna. — bapuayn : Antl 11V, 2018. —
68 c.— Tekcr : anexktpoHHbll / JlaHb : 37eKTpoHHO-OMOIMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/119514 — Pexwum AocTyma: ist aBTOPH3. MOJIb30BATEICH.

Urommn B.M. MaTtemaTudeckas JOTUKa U T€OpUs anroputMoB - M.: U3a.ueHtp «AxageMusy,
2008. — 448 c.

Urommn B.W. 3aiaun u ynpaxHeHUs 10 MAaTEMAaTUUYECKOU JIOTUKE U TEOPUH aJTOPUTMOB - M.:
N3p.uentp «Axagemus», 2007. — 304 c.

7.2. lonoJiHUTE/IbHAA YUyeOHAasi JIMTepaTypa

CkopyOckuii, B. 1. Matematnueckasi JIOTUKa: Y4eOHHK M TPAKTUKYM JIS aKaJIEMHUYECKOTO
OakanaBpuata / B. U. Ckopybckuii, B. U. Tlonsakos, A. I'. 3pik0B. [DneKTpoHHBINA pecypc| —
OnextpoH. naH.— M.: UznarensctBo FOpaiit, 2017. — 211 c. — (bakanaBp. AkaneMHuecKuit
kypc). — ISBN  978-5-534-01114-2. — Pexwum jpgoctryma:  https://www.biblio-
online.ru/book/1DCFB4A3-0E32-447B-B216-5FDE5657D5D3 — 3aru. ¢ skpaHa

MeToapl ONTUMU3ALMU: TEOPUS M AITOPUTMBI : ydeOHOe mocoOue s aKaJeMHUYeCKOro
OakanmaBpuata / A. A. Uepnsk, XK. A. Uepnsak, FO. M. Merenbckuii, C. A. bornanosuu.

[DmexkTpoHHBIN pecypc] — DNEeKTpoH. naH.— 2-¢ u31., ucnp. u jgorn. — M. : M3marenscTBo
HOpaiit, 2017. — 357 c. — (bakanaBp. Axagemudeckwnii kypc). — ISBN 978-5-534-04103-3. —
Pexum J0CTyTIA: https://www.biblio-online.ru/book/C7F691C8-DD20-4A49-954A-

D8D171EEF4D2 — 3ari. ¢ skpaHa
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3. JluckpeTHas MareMaTHKa: TPHUKJIATHBIC 3aJa4d U CIOXKHOCTh aJTOPUTMOB : YYEOHHK U
MPaKTUKYM JIJIs1 akajeMudeckoro O6akanaspuata / A. E. Aaapees, A. A. bonotos, K. B. Komnsina,
A. b. ®ponoB. [DNEKTPOHHBINH pecypc] — DNEKTpOH. HaH. — 2-€ W3J., Uchp. u aon. — M. :
MznarensctBo FOpaiit, 2017. — 313 ¢. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-
534-04246-7. — Pexxum poctyna: https://www.biblio-online.ru/book/4FAEB69F-981D-498D-
9B1F-CB6FD32410AD — 3aru. ¢ skpaHa

4. TnyxoB, M.M. Marematudeckas jioruka. Jluckperasie pyakiuu. Teopus anropurmos. - CIIO. :
Jlanp, 2012. - 416 c.

5. I'myxoB M.M. 3agauu u ynpaxHEHHUS IO MAaTEeMAaTHYECKOH JIOTHKE, TUCKPETHBIM (PYHKLIHUSAM H
Teopuu anroputmos. - CII6.: Jlans, 2008. - 112 c.

6. I'yposa, J.M. MaremaTnueckas JOTHKa U TEOpHs alropuT™MoB. - M. : ['opnas kuura, 2006. - 262
c.

7.3. MCTOI[H‘IECKI/IC YKa3daHnusa 1 MaTepualjabl 110 BUIaM 3aHATHHI

1. AnreOpa BeIcka3biBaHMil: yueOHOe nmocodue / Makosa H.E., Kapreunna H.B. — Muuypunck:
Uzn-Bo Muuypunckoro I'AY, 2022. — 74 c.

2. DJNEeKTPOHHBIA yYEeOHO-METOMUYCCKUH KOMIUIeKC «Maremarndyeckass JIOTHKA W TEOpHs
anroputMoB», Makosa H.E., 2017.

3. ®ponora C.B., AunxseBa 3.H. Meronudeckoe mocodbue «TeopeTnyeckre OCHOBBI YCTPOMCTBA
MepCoOHAILHOTO KoMIibloTepa». M3a-Bo: Muul'AY, 2008. — 40 c.

7.4 Undopmanmonnbie M HUPOBLIE TEXHOJIOTHH (IPOrPpaMMHOe obecreyeHue,
coBpeMeHHbIe MpodecCHOHANIbHBIC 0a3bl JaHHBIX M HHPOPMALIMOHHbIE

CIIPABOYHbIE CUCTEMBI)

VYyeOHnas aucuunianHa (Mo1yJb) MpeaycMaTpUBaeT OCBOEHNE HHPOPMAIIMOHHBIX U IU(PPOBBIX
TexHosoruil. Peanusanus 1mudpoBbIX TEXHONOTHH B 00pa30BaTENbHOM HPOCTPAHCTBE SIBISETCS
ONHOM W3  BaXHEUIIUX  IeJIeHd oOpazoBaHusl, JAlOIIed  BO3MOXKHOCTh  Pa3BUBATh
KOHKYPEHTOCIIOCOOHbIE KayecTBa OOydYaroImuxcs Kak OyayluX BbICOKOKBAJIU(UIIMPOBAHHBIX
CHEINAJINCTOB.

[ndpoBbie TEXHOIOTUH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3()(hEKTUBHOTO pEeIlIeHUs 3a1a4
po(hecCHOHABHOT0, COIIMAIBHOTO, IMYHOCTHOTO XapaKTepa C UCIOIb30BaHUEM Pa3INYHbIX BUJIOB
KOMMYHHUKAIIMOHHBIX TeXHOJIoTud.  OcBoeHHE IM(PPOBBIX TEXHOJOTUH B paMKax JaHHOM
JUCIUIUIMHBL (MOAYJS]) OPUEHTHUPOBAHO Ha CIOCOOHOCTH O€30MacHO M HaAJeXaluM 00pa3om
nojay4yaTh JOCTYH, YIpPaBsATb, WHTETPUPOBaTh, OOMEHUBATBCS, OLIEHUBAaTb M CO3/aBaTh
MH(pOPMALIMI0O C TOMOIIBI0 IHU(PPOBBIX YCTPOMCTB M CETEBBIX TexHosuorul. MdopMupoBaHue
U(pPOBOK KOMIETEHTHOCTH MpeArnonaraeT paboTy ¢ JaHHBIMH, BJIQJCHUE WHCTPYMEHTaMH JJIs
KOMMYHHKAIIH.

7.4.1 Dj1IeKTPOHHO-0MOJIHOTEYHbIE CUCTEMBI U 0a3bI TaHHBIX

1. OO0 «5BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue ycayr ot 03.04.2024 Ne
6/u (CeteBas 7eKTpOHHast OMOINOTEKA)

2. baza naHHbIX 31eKTpOHHBIX HH(popMannoHHBIX pecypcoB @PI'BHY [NTHCXb (morosop mo
00eCreyeHno JIOCTyna K 3JIeKTpoHHBbIM HH(popMmaionHsiM pecypcam PI'BHY ITHCXbB uepes
tepmuHan ynaieaHoro gocryna (TY ®T'BHY [THCXB) ot 09.04.2024 No 05-YT/2024)

3. DnekTpoHHas OubnmoreuHas cuctema «HanmonaneHbI 1U(pPOBON pecypc «PyKOHT»:
Komnekmun «ba3osbrit MmaccuB» u «Komoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (moroBop Ha
OKa3aHWe yCIYT MO MPeI0oCcTaBIeHUIo AocTyma oT 26.04.2024 Ne 1901/bI122)
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4. 000 «dnektponHoe m3aarenbetBo KOPAWTY (https://urait.ru/) (10roBop Ha oka3aHue
yCIYT TIO TIPEJIOCTaBIICHHIO JOCTynma K oOpaszoBatenpHOM Twiargopme OOO «IneKTpoHHOE
uszarenbero IOPAWTY ot 07.05.2024 Ne 6555)

5. DaexTponHo-6nbaMoTeuHas cucremMa «Bepuanckuii» (https://vernadsky-lib.ru) (morosop
Ha 0e3BO3ME3THOE UCTIOIb30BaHue pon3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza manueix HDOBb «HamwonaneHas siekrtponHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o monkmoueHnn kK HOb u npenocraBnennn gocrymna k oobexktam HOb ot 01.08.2018 Ne
101/HOb/4712)

7. CornameHue O COTPYIHHYECTBE IO OKa3aHUIO OMOIMOTEYHO-MH(OOPMAIIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT IIOJIb30BaTeIsIM YHHUBEPCUTETa M3 4YHCIIa HHBAIUIOB IO 3pPEHUIO,
CITa0OBUISIINX, HHBATUIOB JIPYTHX KATETOPUH C OTPaHHMUYEHHBIM JOCTYNOM K WH(GOpMAIIUH, JIHII,
UMEIOIIHNX TPYAHOCTH ¢ 4TeHHeM riockornedaTHoro tekcta TOI'BYK «TambOoBckas obmacTHas
yHUBepcalibHas Hay4yHas onbnuoreka um. A.C. [Tymkunay (https://www.tambovlib.ru) (cornamenue
o cotpyauuuectBe oT 16.09.2021 No 6/n)

7.4.2. UudpopmManoHHbIEe CIIPABOYHbIE CUCTEMBI
1. CrpaBounasi mpaBoBasi cucteMa KoncynprantIliroc (I0roBop mocTaBKH, afanTaluyd u
COIpOBOXKICHUS IK3eMIUIIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnexTpoHHbIN nepuoanueckuii cnpaBouHuk «Cucrtema TAPAHT) (noroBop Ha yciyru no
conpoBokaeHHUIO OT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemMeHHbIe IPOdeccuoHaTIbHbIE 0a3bI JTaHHBIX

1. ba3za pgaHHBIX HOPMATUBHO-TNPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (orosop ot 15.08.2023 Ne 542/2023)

2. baza pannbix Hayunoii snektponHoil 6mbmmorekun eLIBRARY.RU — poccuiickuii
MH(POPMALMOHHO-aHATUTHYECKUH TOPTaJl B 00J1aCTH HAYKH, TEXHOJIOTHH, MEAULIMHBI X 00pa30BaHuUs
- https://elibrary.ru/

3. ITopTan oTkpeITEIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTeie naHHble DenepanbHOW  COYKOBI TOCYAApCTBEHHOM CTAaTUCTUKU -
https://rosstat.gov.ru/opendatallpodeccuonanbhbie 0a3bl JTAHHBIX. 3amura
uHdopmarmu http://www.iso27000.ru/

5. CoBpemeHHbIe podeccroHaIbHbIe 0a3bl JaHHBIX:

e basa mannbix xKypHaioB Science Direct comepxkut 6omee 1500 xypHaioB u3qaTeNbCTBA
Elsevier, cpenu HUX W3/1aHUS o MaTeMaTHYECKON JIOTHUKE -
https://www.sciencedirect.com/#open-access

e baza manHbIX nHbOpManMOHHON cucTeMbl «EIMHOE OKHO JOCTyMa K 00pa3oBaTebHBIM

pecypcam.  Pazmen.  Wudopmatnka u  uHOOpPMAIMOHHBIE  TEXHOJOTHU» -

http://window.edu.ru/catalog/?p_rubr=2.2.75.6

Xpanunuiiie HabOpOB JaHHBIX JIJIS 3a/1a4 MAaIIMHHOTO 00yueHwus - https://www.kaggle.com/

Maremaruka. Anroputmsl. [IporpammupoBanue - http://www.sura.ru/maxwell/scripts/

«TexakcnepT» -npodecCHoHANTBHBIE CIIPABOYHBIE CUCTEMBI -http://Texakcmept.pyc/

baza nanneix « TEXHOPMATUHB) - https://www.technormativ.ru/

baza kuur u nybnukanmii DnekTponHoit oubnnoreku "Hayka u Texuuka" - http://www.n-t.ru

baza nannbix Hayunoit snextponnoit Oubmmorexkn eLIBRARY.RU — wundopmanmonso-

aHAJMTUYECKUH TopTail B 00JacTH HAyKH, TEXHOJOTWH, MEIUIMHBI W OOpa3oBaHHS -
https://elibrary.ru/defaultx.asp

e bank n300peTeHuil, TEXHOJIOTHI U HAayYHBIX OTKpbITHA. He3aBuCHMBIN HaydHO-TEXHUYECKHIA
noprai - http://www.ntpo.com

e [ocynmapcTBeHHas CHCTeMa MPaBOBOM WHPOPMALMHU - O(PHUIMAIBHBIA HHTEPHET-TIOPTAI
npaBoBoii nHMopmanu - http://pravo.gov.ru/

7.4.4. JIunieH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe
o0ecreyeHne, B TOM 4HcJIe 0T€4eCTBEHHOT 0 MPOU3BOACTBA
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No| HaumeHnoBaHue Pazpabotun HoctynHocThb Ccputka Ha Equnetii peectp PexBu3uThl
k [1O (JuTieH3MOHHOE, poccuiickux nporpamm st O9BM u TIOJITBEPIKIAI0
(mpaBoobman CBOOOIHO B/J1 (ipu Hammaum) LIETO
aTe’p) pacrpocTpaHsieMm JIOKYMEHTa
oe) (pm HANMUYHN)
1 Microsoft Microsoft JlueH3noHHOE - Jlnuensus
Windows, Corporation ot 04.06.2015
Office Ne 65291651
Professional CPOK JICHCTBUSL:
O6eccpoyHO
2| AwntuHBHpYyCHOE AO JIuniensmonnoe | https://reestr.digital.gov.ru/reestr/3665 | Cy6nuuensuon
TPOTPaMMHOE «Jlaboparop 74/?sphrase_id=415165 HBII JIOTOBOD C
obecrnieueHne us 000
Kaspersky Kacmepckor «Codrekc» oT
Endpoint Security o» 24.10.2023 Ne
JUIs Ou3Heca (Poccust) 6/H, cpok
NIEUCTBUS: C
22.11.2023 o
22.11.2024
3 MoitOduc 000 Jlunensnonnoe | https://reestr.digital.gov.ru/reestr/3016 Konrpakr ¢
CraHaapTHBIH - «Hogsle 31/?sphrase_id=2698444 000
OdoducHsIiT TakeT oOavyHbIe «PyOuKoH»
IUTS pabOTHI C TEXHOJIOTHHA ot 24.04.2019
JIOKyMEHTaMU » (Poccus) Ne
1 TIOYTO 036410000081
(myoffice.ru) 9000012
CpOK AeHCTBUSA:
OGeccpodHo
4 [ OducHsrii maker AO «P7» Jluuensnonnoe | https://reestr.digital.gov.ru/reestr/3066 Konrpakr ¢
«P7-Oducy 68/?sphrase_id=4435041 000
(meckromHast «Codrexcy
Bepcus) ot 24.10.2023
Ne
036410000082
3000007
CPOK JeCTBUSA:
OGeccpodHo
5| Onepanuonnas 000 Jluuensnonnoe | https://reestr.digital.gov.ru/reestr/3032 Konrpakr ¢
cucremMa «AIbT "BazainbT 62/?sphrase_id=4435015 000
Oo6pa3zoBaHue» cBoOOTHOE «Codrexcy
IIPOrpaMMHO ot 24.10.2023
e Ne
obecrieueHn 036410000082
e" 3000007
CPOK JeCTBUSA:
6eccpodHo
6 [Iporpammuas AO JluuensuonHoe | https://reestr.digital.gov.ru/reestr/3033 | JluueH3uOHHEI
cucTeMa JIst «AHTHIUIArY 50/?sphrase_id=2698186 i moroBop ¢
oOHapyXeHHs at (Poccus) AO
TEKCTOBBIX «AHTHIUIATHAT
3aUMCTBOBAHHH B » OT
yueOHBIX U 23.05.2024 Ne
HAyYIHBIX paboTax 8151, cpoxk
«AHTHUIIIaruaT JIICUCTBHS: C
BY3» 23.05.2024 mo
22.05.2025
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(https://docs.antipl
agiaus.ru)
7 | Acrobat Reader Adobe CB00OIHO - -
- IPOCMOTP Systems pacrpocTpaHsieMm
nokymeHToB PDF, oe
Djvu
8 Foxit Reader Foxit CB00601HO - -
- IPOCMOTP Corporation | pacnpoctpaHsem
nokymeHToB PDF, oe
Djvu

7.4.5. Pecypcbl nH(OPMAITMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3nanwuii mo nuudposoii Tpanchopmarnuu https://cdto.wiki/

2. https://www.lektorium.tv/mooc2/26749 - GecratHblii Kypc MaTeMaTHYECKON JIOTHKH U
TEOPUH AJITOPUTMOB

3. http://lectoriy.mipt.ru/course/Maths-MathematicalLogic-14L - Buneonexuu MOTU

4. http://mathmod.bmstu.ru/Docs/Eduwork/ml/ml.html— koHcriekTsI IeKuii mo
MaTeMaTu4yecKou Joruke u reopuu aroputmoB MI'TY um. H.O. baymana

5. http://www.intuit.ra/ - Uarepuer-Yuusepcutetr MHbopmannoHHbix TeXHOMIOTHI.
6. Omnmnaiin-kype: Matemaruueckas jgoruka (13 venens, 3 3.e.), DI'AOY BO «Cankr-

[TeTepOyprekuil nonurexuuueckuii yausepcuret llerpa Benrkoro» —
https://openedu.ru/course/spbstu/MATLOG/,

7. Omnnaitn-kypc: Maremarudeckas jgoruka (14 Henens, 3 3.€.), MockoBckuit pu3nko-
TexHruueckuid mHCTUTYT — https://openedu.ru/course/mipt/MLTA/;
8. Omnnaitn-kypc: Maremaruueckas jgoruka. [lonutexuuueckuit B3risa (6 Henens), PIAOY

BO «Cankr-IlerepOyprekuii monutexuuueckuil yausepcuret Ilerpa Benankoroy» —
https://www.coursera.org/learn/matematicheskaya-logika-politekhnicheskiy-vzglyad.

7.4.6. lIlndpoBbie MHCTPYMEHTHI, IPUMEHsIEMbIe B 00Pa30BaTeILHOM MpoLecce
LMS-mnardopma Moodle

Bupryansnas nocka Mupo: miro.com

Buptryansnas nocka SBoard https://sboard.online

Bupryanbnas nocka Padlet: https://ru.padlet.com

Ob6naunsle cepBucsl: Anaexc./luck, O6mnako Mail.ru

Cepsucel onpocos: Suaexc @opmer, MyQuiz

Cepsuchl BuneocBszu: SHnekc teaemoct, Webinar.ru

. CepBuc coBMmecTHOW paboThl Haa mOpoekTamu g HeOosmbmmx rpynn  Trello
ttp://www.trello.com

SN~ wWNE

7.4.7. HndpoBble TEXHOJOTUH, IPUMeHsIEMble IPH U3yYeHUH JUCITUIIIMHBI

Ne | IludpoBbie TexHOTOTUU Buner yueGHoi paboThl, dopmupyemsle
BBITIOJIHSAEMBIE C IPUMEHEHUEM KOMIIETEHIINH
1M (POBON TEXHOJIOTHH

Oo6naunsle TexHonorun | Jlexnun OIIK-1
[IpakTrueckue 3aHsATUS
Bonrsmne nangrie Jlexknuu OIIK-1
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\ [IpakTHyeckue 3aHATHS \

8. MaTepHaJILHO-TeXHI/I‘Ie(:KOG o0ecrneueHue AUCHUIIIMHBI

VYueOHast ayuTopus
JUIS TIPOBEJICHUS
3aHATHH
JIEKIIMOHHOTO THIIA
(r. MU9ypHHCK, Y.

1. Hoytoyk Asus KS0AF M600/3G500/Gb (nuB. Ne 2101045176)

2. ITpoextop Acer X113PH SVG/DLP/3D/3000 Lm/1300:1/HDMI/10000 Hrs2.5kg (uHB.
Ne 21013400768)

3. Dxpan Hacrennblit Digis Optimal-C ¢opmar 1:1 (200*¥200) MW DSOS-1103 (unB. Ne
21013400766)

1. 101 - 1/211)

. Komnerorep Intel Core 2 Quad Q9400 Monutop Asus TFT 21,5 "(unB. Ne 2101045129);

WntepHannonansHas, | 4. Habopsl 1eMOHCTPaIIMOHHOTO 000pYIOBaHUS M YI€OHO-HATIIATHBIX TOCOOMIt

1.101 - 1/303)

Kabunet 1. docka memuyM (uHB. Ne2101041642);

HHPOPMATHKA 2. [Tnotrep (muB. Ne1101044028);

(KOMITBIOTEpHBIH 3. punatep LV-1100 (waB. Ne2101042316);

KJI1acc) 4. Ckanep (maB. Ne2101060636);

(r. MUYypHHCK, YII. 5. Kommnstorep Intel Core 2 Quad Q9400 Monwurop Asus TFT 21,5 "(unB. Ne 2101045131);

UutepHanuonanbhas, | 6. Kommeiotep Intel Core 2 Quad Q9400 Monwurop Asus TFT 21,5 "(unB. Ne 2101045130);
7
8

. Komnerorep Intel Core 2 Quad Q9400 Monutop Asus TFT 21,5 "(unB. Ne 2101045128);
9. Kommetorep Intel Core 2 Quad Q9400 Mouutop Asus TFT 21,5 "(uuB. Ne 2101045127);
KomrnbroTepHas TeXHUKA MOJAKIIIOUYEHA K ceTd «MHTepHeT» 1 00ecreueHa JOCTYmOM K
OUOC yHuBepcurera.

KabuHer ocHallleH MaKeTaMu, HArTISAHBIME Y4eOHBIME OCOOHUSMHE, TPEHAKEPAMH U
JPYTMMHU TEXHHYECKUMHE CPEICTBAMHU.

TTomemienue mis
CaMOCTOATENbHON
paboThI

(r. Mu4ypHHCK, yII.
WHTepHannonanbHas,
a.101 - 1/210)

1. Ixad xarmenspckuit (maB. Ne 2101062853, 2101062852)

. Xonmoamwnsauk CtrrOI (MHB. Ne 2101040880)

. IpunTep HP-1100 (uaB. Ne 2101041634)

. IIpuntep HP Laser Jet 1200 (unB. Ne1101047381)

. IIpuntep Canon (uuB. Ne 2101045032)

. M@V Canon i-Sensys MF 4410 (unB. Ne 41013400760)

7. Cuctremusiii koMmruiekT: ITporeccop Intel Original LGA 1155 Celeron G 1610 OEM
(2.6/2 Mb), monutop 20” Asus As MS202D, marepuHckast miata Asus, BEHTUISATOD,
MaMsITh, )KECTKHIA JTUCK, KOPITYC, KIIaBUaTypa, MbITIb (MHB. Ne 21013400429)

8. HoyrOoyk Hewlett Packard Pavilion 15-e006sr (D9X28EA) (nuB. Ne21013400617)
9. Mocka kmaccHas+Mmapkep (uaB. Ne 1101063872)

10. Kommerotep (uaB. Ne41013401070)

11. Kommerotep (naB. Ne41013401082)

12. Kommerotep Celeron E 3300 (uaB. Ne 2101045217, 1101047398)

13. Kommerotep Dual Core (uaB. Ne 2101045268)

14. Kommestorep OLDI 310 KJI (uuB. Ne 2101045044)

15. Konmposasphbiii annapart Kyocera Mita TASKalfa 180 (uuB. Ne 21013400369)
KomriproTepHas TeXHHKa NOAKIOUeHa B ceTH «VHTepHeT» 1 o0ecneyeHa JOCTYIIOM K
OUNOC yHuBepcurera.

AN AW

Pabouas mporpamma JUCIHMIUIMHBI COCTaBlIeHa B COOTBETCTBHHM ¢ TpeboBanusimMu GI'OC BO

— GaxanaBpuat no HampasyieHuto noarotoBku 09.03.01 Nudopmaruka v BHIYUCIUTENbHAS TEXHUKA,
YTBEp)KIEHHOT0 npukazoM MunoopHayku PO ot 19 centabps 2017 r. Ne 929.

ABTOp:
JHouent xadenpsl matrematuku, pusuku u UT, k.c/x.H., nouent Makosa H.E.
Penienzent:

3aBeAyOmMUA Kadeapod TEXHOJOTUYECKHX MPOIEeCCOB M TeXHOC(hEepHOW Oe30MacHOCTH, K.T.H.,
nouent Lepbakos C.1O.
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[Iporpamma paccMOoTpeHa Ha 3aceJaHUU Kaeapbl MaTeMaTUKH, PU3UKH 1 HTHPOPMAITMOHHBIX
texHosoruil. [Tporokon Ne 7 ot 26 mapta 2019 rona.

[Iporpamma paccMOTpeHa Ha 3aceaHUU Y4eOHO-METOAWYECKOH KOMUCCHH WH)KEHEPHOTO
unctutyra ®I'bOY BO Muuypunckuii I'AY, npotokon Ne 9 ot 22 anpesnst 2019 rona.

[IporpamMma ytBepkaeHa PemeHuemM yuyeOHO-METOIUYECKOTO COBETAa YHHUBEPCUTETA
npoTokoa Ne 8 ot 25 anpensa 2019 roaa.

[TporpamMma paccMoTpeHa Ha 3aceiaHiy Kadepbl MAaTeMaTHKU, PU3UKU 1 HHPOPMALMOHHBIX
texnosoruil. [Iporokon Ne 8 ot 8 ampens 2020 r.

[IporpamMma paccMOTpeHa Ha 3aceJaHUM y4eOHO-METOAMYECKONH KOMHUCCHUH WHKEHEPHOTO
uncruryra ®I'BOY BO Muuypunckuii ['AY, nporokxon Ne 9 ot 13 ampens 2020 r.

[Iporpamma yTBepkaeHa PerieHueM y4eOHO-METOAMYECKOrO COBETa YHUBEPCUTETA
npotokou Ne 8 ot 23 anpens 2020 .

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBUH ¢ Tpeboanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHuU Kadeapbl MaTeMaTHKH, PU3UKU U HTHPOPMAITUOHHBIX
TexHojorui, mporokos Ne 10 or 09 mapra 2021 r.

[Iporpamma paccMOTpeHa Ha 3acelaHUd y4eOHO-METOIUYECKON KOMHUCCHUH HHXKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 5 anpens 2021 r.

[Iporpamma yTBepXkJeHAa Ha 3aceJaHUU YYEOHO-METOJIUYECKOrO COBETa YHHBEPCHTETA
npotokoi Ne 8 ot 22 anpens 2021 r.

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

[IporpamMma paccmoTpeHa Ha 3acefanuu Kadeapbl MAaTEMAaTUKH, (GU3UKU U HH(POPMAITMOHHBIX
texHojorui, mporokoi Ne 10 ot 10 uronst 2021 r.

[IporpamMma paccMoTpeHa Ha 3aceaHUM Y4eOHO-METOAMYECKON KOMHUCCHUH WH)XEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 nronst 2021 r.

[Iporpamma yTBepXk/Je€Ha Ha 3aceAaHUU Y4eOHO-METOJIMYECKOTO COBETa YHHMBEpPCHTETa
npotokos Ne 12 ot 30 utons 2021 r.

ITporpamma nepepaboTtaHa 1 A0NoOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.
[IporpamMma paccmoTpeHa Ha 3acefaHuU Kadeapbl MAaTEMATUKH, PU3NKHU U HTHPOPMAITHOHHBIX
texHosoruil. [Iporokon Ne 8 or 12 anpens 2022 r.
[IporpamMma paccmMoTpeHa Ha 3aceaHMM Y4eOHO-METOAMYECKON KOMHUCCHUH WH)KEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit 'AY, nporokon Ne 7 ot 14 anpens 2022 r.
[IporpamMmMa yTBepkJieHa Ha 3aceJaHUM Y4eOHO-METOJUYECKOrO0 COBETa YHHUBEPCUTETA
npotokod Ne 8 ot 21 anpens 2022 rona.
[Iporpamma nepepaboTaHa U JI0MOJHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acelaHiM Kadeapbl MaTeMaTHKH, (pU3UKH U WH(POPMAIIMOHHBIX
texHosoruil. [Tporokon Ne 9 ot «01» uronst 2023 r.
[Tporpamma paccMoTpeHa Ha 3acelaHHMM Y4eOHO-METOAMYECKOW KOMHUCCHHM HHXKEHEPHOTO
nHcturtyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 nrons 2023 r.
[Tporpamma yTBepxeHa PerienneM yueOHO-METOINYECKOTO COBETa YHUBEPCUTETA IPOTOKOI
NelO ot 22 urons 2023 roga.

[Iporpamma nepepaboTaHa U JOTOTHEHA B cOOTBeTCTBHH ¢ TpeboBanusiMu OI'OC BO.

[TporpamMma paccMOTpeHa Ha 3aceqaHuH Kadeapbl MaTeMAaTUKH, GU3NKH U UH(POPMAITMOHHBIX
texHoaoruil. [Tporokos Ne 6 ot «14» mas 2024 r.

[Tporpamma paccMoTpeHa Ha 3acelaHMM Y4eOHO-METOAMYECKOW KOMHUCCHM HHXKEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuii ['AY, npotokon Ne 9 ot 20 mas 2024 r.

[Tporpamma yTBepxeHa PemenneM yueOHO-METOINYECKOTO COBETa YHUBEPCUTETA IIPOTOKOI
Ne 09 ot 23 mag 2024 rona.
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OpuruHan 10KyMeHTa XpaHUTCs Ha Kadenpe MaTeMaTuky, (GPU3UKH U HH(POPMALIMOHHBIX TEXHOJIOTHI
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