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PabGouas nporpamma AUCHUILIIMHBI (MOYJIsA) pa3paboTaHa B COOTBETCTBUU C
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3aBenytomuii kadenpoi I'.A. Kypuna

Pa3zpaboTunku:

JloueHt B.A. Cxisipos




3

1.1lea1b 0CBOCHUSI AUCUMILIUHBI (MOIYJISA)

[leapto ocBoeHUs AUCHMIUIMHBI (Moayns) «J/luckpeTHas wmaTemMaTHKa»
SBJIIETCSI  PAa3BUTHE CHOCOOHOCTEW MPUMEHSTh E€CTECTBEHHOHAyYHbIE U
OOIIEeNHKECHEPHBIC 3HAHMS, METOIbI MATEMATHYECKOTO aHAIM3a U MOJICITUPOBAHMS,
TEOPETUYECKOTO0 M SKCIEPUMEHTAILHOTO HCCIEAOBaHUS B TPOGECCHOHATHLHON
NeATEeILHOCTH, ONPEACIIATh KPYT 3a7a9 B paMKax IMOCTABJICHHOW IEIM ¥ BEIOMPATH
ONTUMAJIbHBIE CITIOCOOBI UX PEIICHUS.

2. MecTo IMCcUMIJIMHBI (MOYJIS)B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

BbICIIIET0 00Pa30BaHUA — IPOrpaMMbl 0aKaJIaBpuaTa

JucrumninHa(MoTyb)

«JluckpeTtHas

MaTCMaTHukKa»

OTHOCHUTCA K

o0s13aTenbHOM YacTh JucHUIUIMH bioka 1 «/uctuminHel (MOTyIH)».
JI1st OCBOCHUSI JaHHOM JTUCIUIUIMHBI HEOOXOAUMBI PE3YJIbTaThl OOYUYEHUS,

IMOJIYYCHHBIC B

MPEAIIECTBYOMIMNX

npakTukax:«Marematuka», «PU3nKa».
[lepedyens nocieayrONMX TUCUUAILIMH (MOIYJIEH) U IPAKTUK, JIJIs1 KOTOPBIX

HEO0OXOIUMBI

pE3yJIbTATHI

oOyueHus,

JIUCIUILINHAX

IMOJIYYCHHBICB

(MOmyTIsIX) u

JTAHHOU

I[I/ICI_II/IHJ'II/IHGI((I/ICCJIGIIOBaHI/Ie onepam/lﬁ 1 MCTOObI OIITUMH3 Al .

3. [lepeyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHs MO TMCHUILIHHE
(MOyJ110), COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMUBOOPA30BaTEJIbHOM MPorpaMmme
BbICIIIET0 00pa30BaHMsl — MPporpaMMe 0aKaJIaBpPUATA HHAUKATOPAMH

JOCTHKEHUSI KOMIIeTeHII M

KOI[ 1 HAMMCHOBAHHUEC KOMIICTCHIINH

KO,I[ 1 HAUMCHOBAHUEC NWHAUKATOPA
JOCTHIKCHUA KOMIICTCHIINN

[TnanupyemMbie pe3yabTaThl 00yUYeHUs
10 TUCTIUTUINHE (MOTYITIO)

VYK-2. CriocobeH onpenensTs
KpYT 33/1a4 B paMKax
MIOCTABJICHHOH LIeJIN U BHIOUPATH
ONITHMAJILHBIE CIIOCOOBI MX
peLIeHus], UCXOAs U3/IeHCTBYIONINX
MPaBOBBIX HOPM, UMEIOIIUXCS
PECYpCOB M OrpaHUYECHHI

NYK-2.1.
DopMynUpPYET KPYT 3a/1a4 B paMKax
TOCTaBJICHHOM LIEJIN UCXOISI U3
JIEUCTBYIONIUX MPABOBBIX HOPM,
HUMEIOIIUXCS PECYPCOB U
OTrpaHUYEHUH.

3HATB!

-OCHOBHBIE TIOHSITHSI TEOPUU I'padoB,
CBsI3HBIE Tpadbl, H30MOPHHU3IM
rpa¢os;

YMETb:

-pemars ONTUMH3ALUOHHBIE 33/1a4H C
MTOMOIIIBIO TPadoB;

BIIAJIETh!

- HaBBIKOM NPUMEHEHHS AUCKPETHOH
MaTeMaTHKH [IPY peIIeHNH 3a1ad ¢
OTpaHUYEHHBIM KOJIMYECTBOM
JIAHHBIX.

NYK-2.2.

Bribupaer onTHMaibHbBIE CIOCOOB
peuieHus 3a1a4, UCXOs U3
JIEHCTBYIOIUX IIPAaBOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB U

3HATh!

- pa3NUYHbIC BapHAHTHI PEIICHUS
9KCTpEMANIbHBIX 3a]1a4 Ha rpadax;
YMETh!

-BBIOMPATH ONITUMAIFHOE PEIICHHUE
3aJja4y C y4eTOM IPO(EeCCHOHAIBHBIX
3HaHUH B 00J1aCTH TUCKPETHON
MaTeMaTHKWY;

OTpaHUYCHUH. BIIJIETh!
-IIPaKTUYECKUM ONBITOM PELICHHS
MaTeMaTUYEeCcKHX 3a1ad.
OIIK-1. CiocoOeH npuMeHsTh NOIIK-1.1. 3HATh!

CCTCCTBCHHOHAYYHBIC U

HpI/IMeHHGT OCHOBBI MAaTCMATHKH,

- OCHOBHBIC ITIOHATHSA L[I/ICerTHOﬁ
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OGHIGI/IH)KCHCpHI)IG 3HaHUA, METOAbI (1)I/I3I/IKI/I, BBIUMCIIUTCILHON TEXHUKHU U
MaTEMaTHYCCKOTO aHAJIn3a 1 IIporpaMMHUpPOBaHNSA B

MOJIETTMPOBAHMS, TEOPETHIECKOTO U PO eCCHOHANBHOM NS TEIFHOCTH.
9KCTIEPUMEHTAILHOTO UCCIIECIOBAHNS

B IIpo(heCCHOHATBHON AEATETbHOCTH

MaTeMaTUKHU, UCTIOIb3yEMbIX ISt
OIMHMCAHUS BaXKHESHIITNX
MaTEMaTHYECKUX MOJENEH 1
MaTEMaTHYECKHX METOIO0B, 1
PacKpHITHE B3aNMOCBSI3H 3THUX
MOHATHH;

YMETB!

- IPUMEHSTh OCHOBBI JUCKPETHOM
MaTeMaTUKU AJIs1 OCYIIECTBIICHUS
npoheCCUOHANBHOM eI TeIbHOCTH;
BIIAJIETh:

- HaBBIKAMHU TIPUMCHEHUS 0a30BOTO
WHCTPYMEHTapUs JUCKPETHOM
MaTEeMAaTHKH [T PEUICHUS
TEOPETHIECCKHUX M MPAKTHICCKUX
3a1a4.

NOIIK-1.2.

Pemaer crangaptHele
npodeccHoHaNbHbIE 3a]1auU C
NPHIMEHEHHUEM €CTECTBEHHOHAYYHBIX
1 OOIIEUH)KCHEPHBIX 3HAHUH,
METOZ0B MaTeMaTHYECKOr0 aHaJIH3a
Y MOZCIUPOBAHUS.

3HATB!

- METOJIBI TUCKPETHONH MaTEeMaTHKH,
HCTIONB3yEMBIE ISl PEIICHUS
MIPAaKTHYECKHUX U MTPOPECCHOHATBHBIX
3ajad;

YMETb:

- peliaTh CTaHAapTHHIC
npodeccroHanbHbIe 3a1a491 C
NPUMEHEHHUEM METOJIOB INCKPETHOM
MaTEeMaTHKH;

BIIAJCTh!

- HaBBIKaMU pabOTHI C
MaTeMaTHYECKUMHU METOIaMH 1
MOJIETSIMU TUCKPETHON MaTeMaTHKA
B paMKax CBOEH MpoQecCHOHaTBHOMI
JeATeIIbHOCTH.

NOIIK-1.3.

Hcrons3yeT MeToIbl TEOPETHIECKOTO
M OKCIIEPUMEHTAIBHOTO
HCCITETIOBAHUS 00BEKTOB

npo(eCCHOHANBHOM JAESITEIbHOCTH.

3HATB!

- OCHOBBI TIPOBE/ICHUSI HAYUHBIX
HCCIIeI0BaHUH, OCHOBBI 00paboTKH,
aHaJIM3a U UHTEPIPETALIH
Pe3yJIbTaTOB B HCCIIEIOBAHUSIX;
YMETb:

- IPUMEHSATH METOJIBI
TEOPETHYECKOTO U
9KCTIEPUMEHTAILHOTO UCCIIEJOBAHNS
00BEKTOB PO ECCHOHATEHOM
JIeSITEIIbHOCTH;
BJIaJI€Th:

- HaBBIKAMU TTIOCTPOCHHUS,
HCCIIeJOBAaHHsI 9KOHOMHKO-
MaTeMaTHYEeCKUX MOJeIen

COLIMAJIBHO- 9KOHOMHYECKUX
MPOLIECCOB, @ TAKKE HX
MIPaKTHYECKOTO0 NPUMEHEHHUS JUTs
peLIeHus! COLUaIbHO-

OKOHOMMUYCCKHX 3aaa4.
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4.1. CtpykTypa JUCHUIIIUHBI (MOIYJIs)

4.1.1. O6beM AUCHUILUIMHBI (MOIYJIA) U BUABl y4eOHOM pabOThI MO OYHOM

dbopme 00yueHus:

Beero Cemectp
Bun yaeOHO# paboThI HACOB No 4
4acoB
KonTaktHas padora (Bcero): 72 72
B ToMm umncne:
Jlekrum (JI) 36 36
[Tpaktuyeckue 3ansatus (I1p) 36 36
JlabopaTopHnast pabora (JIab)
CamocrositenbHast pabota oOyuaromnuxcs (CP) 45 45
[IpomexyTOUHas aTTeCTalUs Dopma IPOMEXYTOUHON 5 3
aTTeCTAlNN
KonnuecTBo yacoB 27 27
OO61ast TpyA0EeMKOCTh Yacel 144 144
ITUCHUATLTUHBI (MOTYJIs1) 3a4eTHBIC €AMHULIBI 4 4

4.1.2. O0beM AUCUMIUIMHBI (MOIYJIS1) U BUABI Y4€OHOU pabOThI MO 3a0YHOU

dbopme o0yueHus:

Kypc
. Bcero
Bun yae6HO# paboTh HACOB Ne 2
9acoB
KonTtakTHast paboTa (Bcero): 16 16
B ToM ynce: 8 8
Jlexum (JI)
[Ipaktuueckue 3anstus (Ip) 8 8
JlaGopaTopnast pabora (JIab)
CamocrosrenbHas paborta ooydaronuxcs (CP) 119 119
[IpomexyTOouHas aTTeCTalUs DopMa IPOMEKYTOUHOU 3 35
aTTeCTaluU
KonmyecTBo yacoB 9 9
OO611ast TPy 10€MKOCTh Yacer 144 144
TUCITUTUTAHB (MOJTYIIS) 3adeTHBIE €IUHHUIIEI 4 4




6

4.2. ConepskaHue NUCIUIUIUHBI (MOTYIIs)

4.2.1.Conepxanue AUCHUIUTMHBI (MOIYIIS) 11O O4YHOM opme 00yUdeHus

KomngectBo 4acCoB,

Kon BBLICIISIEMBIX HA
KOMIICTCHIIHH, KOHTAKTHYIO Kon-Bo
HaumenoBanue
KOJl UHIMKaTOopa paborty, JacoB Bunw CP KonTponb
pasjena, TeMbl
JOCTHIKCHHS | IO BUJAaM Y4eOHBIX Cp
KOMIIETEHITUA 3aHATHI
J | Tp Jlab
Tema 1. OcHOBHBIC YK-2
MIOHSITUS TEOPUU (MYK-2.1,
MHOYECTB. NYK-2.2) C0op,
o0paboTka u
Kombuuaropura 5 4 - 9 cUCTeMaTu3a | CoOoOIIeHue
OIlK-1
(MOTIK-1.1, i
MOIK-1.2, nHpopmanuu
NOIIK-1.3)
YK-2 Ananuz
Tema 2. (UYK-2.1, HCIIOJTE3YEMO
MaremaTrueckas NVK-2.2, ro
JIOTHKA. Hormfa NYK-2.3) Marepuaa.
BbICKa3bIBaHUH 7 5 - 9 PaspaboTka TTOKJIA
OIIK-1 TJ1aHa
(MOITK-1.1, JIOKJIaJa
NOIIK-1.2,
MOIIK-1.3)
Tema 3. YK-2 AHnanmu3
MaremaTuyeckas (MYK-2.1, UCIIOJIB3YEMO
soruka. Jloruka NYK-2.2, ro
IIPEIMKATOB NYK-2.3) MaTepuana.
9 9 - 9 Pa3zpabotka orpoc
OIlK-1 rJIaHa
(MOIIK-1.1, JOKJIaaa
NOIIK-1.2,
NOIIK-1.3)
Tema 4. DneMeHTHI YK-2 Coop,
Teopuu rpadoB (MYK-2.1, o0OpaboTka u
NYK-2.2, CUCTEMaTHu3a
NYK-2.3) st
7 9 - 9 uH(pOpMaIuK | COOOIICHHE
OIlK-1
(MOIIK-1.1,
NOIIK-1.2,
NOIIK-1.3)




KomndgecTBo 9acos,

Kox BBLICIISIEMBIX HA
HaNMeHOBALIE KOMIIETEHIIUH, KOHTaKTHYIO Koi-Bo
KOJl UHIMKATOopa paboty, JacoB Bunw CP KonTpons
pazzena, TeMbl
JOCTHIKCHHS | IO BUJAaM Y4eOHBIX Cp
KOMIIETEHIINH 3aHATUN
JI ITp JIab
VK-2 Ananusz
Tema 5. DieMeHTBI (UYK-2.1, HCTIONB3YEMO
TCOPHUU HCUCTKUX NVYK-2. 21 ro
MHOXCECTB NYK-2.3) MaTepuana.
8 9 - 9 Pa3pabotka JTOKJTa]
OIIK-1 IUIaHa
(MOIIK-1.1, JOKJIaaa
HOIIK-1.2,
NOIIK-1.3)
BCET'O HACOB: 36 36 - 45

Tema 1. OcHOBHBIE IOHATHS Teopun MHOXKeCTB. KomOunaropuka — 184.

Jlekuimn — 5 4. Copxepxanue:MHOXeCTBAa M OIEpalud HaJ HUMHU.
Juarpamvbl Benna. buHapHple OTHOLIEHMsT M ONEpalMyd HAaJ HUMH.
PednekTuBHOCTh, CAMMETPUYHOCTD, TPAH3UTUBHOCTb. CooTBeTcTBUSA. DyHKIIMU U
oroOpaxxkenud. Omnepamun. [omomopduzm u  uzomopdusm. [IpuHuUIEBI
koMOuHaTopuku. [IpaBuiia cymmsel U nipousBefieHus. [lepecTaHoBKY, pa3MenieHUs
U couyeTaHus. MyJIbTUMHOXKECTBA. YTOPSAOYEHHbIE W HEYNOPSAJ0YECHHBIE
pa30ueHus MHOecTBa. IHBepcruu 1 0OpaTHbIE NepecTaHOBKU. [lepMaHeHThI 1 uX
npuMeHeHuss. MeTonbl BBIYKMCIECHUS [EPMAHEHTOB. AJTOPUTMBI TeHEepaluu
KOMOMHATOPHBIX OOBEKTOB.

[IpakTueckue 3aHaTHs — 4 4.

Bomnpocsr:

1. Inarpammbl Benna.

2. buHapHbIE OTHOIICHUS U ONEpAIlUU HAJl HUMH.
3. IIpaBuna cymMMbl U IPOU3BEICHHUSL.

TeMbl JOKIa0B U HAYYHBIX COOOIICHMIA:
1. OcHOBHBIE MMOHATHS TEOPUH MHOYKECTB.
2. KomOGunaropuka.

Tema 2. Marematnueckasjioruka. JIoruka BeICKa3plBaHUNA — 214.

Jlekuum — 7 4. Conepxanue:Jlornueckue wucuncieHusa. [lonsaTus
BBICKA3bIBaHUI U onepanuu Hag HUMUA. OCHOBHBIE CXEMbI JIOTUUYECKH MPABHIIbHBIX
paccyxJeHuid. YHapHble © OWHApHBIC JIOTHYECKUE Olepanuu. | aOiauiibl
UCTUHHOCTH. AJNreOpsl orndeckux (QyHKIuM, OyneBa anredopa. OyHKIIMOHATbHAS
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MOJIHOTA, KPUTEPU TOTHOTHI. DKBUBAJICHTHBIC MTpeoOpa3zoBanus. [Ipeacrasienue
JOTUYECKUX  (YHKIUN  JU3BIOHKTUBHOM  HopMmaiabHOW  dopmoit  (JIHD),
COBEPILIEHHON TU3bIOHKTUBHOU HOpMaibHOU (opmoii (CAHD), KOHBIOHKTUBHOM
HopMmaibHON ¢opmoit (KH®D) u comeprieHHONH KOHBIOHKTUBHOM HOpPMallbHOM
dopmoii  (CKH®). IIpaBuna mnepexoma wmexay @opmamu 3anucu. CBs3b
JOoTUYecKuX GyHKUIUNA ¢ TEOpUe MHOKECTB.

[IpakTueckue 3aHATUA — 5 4.

Bomnpocsr:

1. OcHOBHBIE CXEMBI JIOTUYECKU MTPABUIBHBIX PACCYXKIACHUM.
2. [IpaBuna mepexoaa Mex Iy GopMaMu 3aITUCH

TeMbl JOKIa0B U HAYYHBIX COOOILICHMIA:
1. MaremaTnueckas JIOTHKA.
2. Jlornka BBICKa3bIBAHUIA.

Tewma 3. Marematuueckast ioruka. Jloruka npeaukaTon — 274.

Jlexunu — 9 4. Copepxanue:Ilonarusa npenukaros. Jlornueckue onepanuu
HajJ npenukaramu. KBaHTOpbl. BbIlloNHMMBIE, TOXKIECTBEHHO WCTHHHBIE U
TOXJIECTBEHHO JIOKHBbIE (POpMYJIbl. DKBUBAJIEHTHbIE COOTHOIIECHHUs. [IpedukcHas
HOpMasibHasg QopMa. IIpenukaTel Ha MHOXECTBE M UX CBSI3b C OTHOUICHUSIMHU.
®opMyiibl anredpsl IPeIUKaTOB.

[IpakTueckue 3aHaTHs — 9 4.

Bomnpocsr:

1. Jlornyeckre onepanuy HaJ IpeIuKaTaMu.
2. Jlornueckue onepanuu HaJl MpeaUKaTaMu.

Tewma 4. DnemenTtsl Teopuu rpadoB — 254.

Jekiuu — 7 4. Copepkanue:I'padpi, uX BepuMHb, pedpa U IyTH.
N3o6pakenne rpadoB. MaTpuilbl CMEKHOCTH, WHIUIESHTHOCTH U CIUCOK pedep.
Crenenu BepumH rpadoB. Yactu, cyrpadgsl u noarpadsl. Onepauuu ¢ 4acTsIMH
rpada. MapupyTsl, 1ienu U UUKIIbl. CBsi3HbIE KOMIIOHEHTHI Tpad. [lyTu u nukiIb! B
OpUEHTUPOBaHHOM rpade. DinepoBbl rpadnl. ['amuibToHOBEI rpadbl. JlepeBss,
nec. Konnesble BepimmHbl U pedpa. JlepeBo ¢ kopHeMm, BeTBU. TUIBI BEPIIUH U
HEeHTpbl AepeBbeB. CTpyKTypa CMEXHOCTH rpada, MeToJ MOoHuCcKa B TIyOuHY.
OCHOBHBIE JIEpEBbS, AITOPUTMBI UX MOCTpOeHUs. ONTHUMHU3AMOHHBIE 3a/la4yu Ha
rpadax. [loctpoenue kparuaimux myteit B rpadax. [lotoku B ceTsx, mocTpoeHue
MaKCUMAaJIbHOT'O ITOTOKA.

[IpakTueckue 3aHgaTus — 9 u.
Bomnpocsr:
1. MaTtpuiisl CMEKHOCTH, HHITUJICHTHOCTH U CITUCOK pedep.



2. Onepanuu ¢ yactsimu rpada.
Tembl JOKIIa0B U HAYYHBIX COOOIIIECHUH:
1. I'padbl, uX BEepIIMHBI, peOpa U TyTH.

2. IloToku B CCTAX, IOCTPOCHHUC MAKCUMAJIBHOI'O ITIOTOKA.

Tema 5. Di1eMEHTBI TEOPUU HEYETKUX MHOXKECTB — 264.

Jlekiuu — 8u. Copepxanue:IloHATHE HEYETKOTO MHOXKECTBA, (PYHKIIHS
npuHaIexkHoCTH.Onepaiui HajJl HEYETKUMH MHOXKeCTBaMH. PaccTosHUs Mexmy
3JIEMEHTaMU, UHEKC HEeUeTKOCTH.IIOHATHS HEUETKUX OTHOIICHUH U UX CBOWCTBA.

(DYHKHI/II/I HCUCTKUX IICPCMCHHBIX.

DONeMEHTbl HEYETKOM JIOTMKM ((PYHKIIMM HEUYETKHX IEPEMEHHBIX U CETH

HEUYETKHUX AJIEMEHTOB). Heuerkue rpadsoi. [TonsiTne

aHFOPHTMOB.MexaHI/ISMBI CTUMYJINPOBAHUA B AKTHUBHBIX
HCOIIPCACICHHOCTBIO.

[IpakTnueckue 3aHATUA — 9 4.

Bomnpocsr:

1. Onepanuu HaJ HEYETKMMH MHOKECTBAMM.

2. MexaHn3Mbl  CTUMYJIMPOBAHUS B  AKTHUBHBIX
HEOIPEIEICHHOCTBIO.

TeMbl JOKIA0B U HAYYHBIX COOOIIICHMIA:

1. PaccTostnusg Mexay 3JieMEHTaMU, UHAEKC HEYETKOCTH.

2. MexaHu3Mbl  CTUMYJHMPOBAHUS B  AKTHUBHBIX
HEONPEECICHHOCTHIO.

HCUYCTKHUX
CHCTCMax C

CHUCTEMAax C

CHUCTEMaAxX C

4.2.2. ConepkaHue TUCIUIUTAHBI (MOYJIs) TIO 3a04HOM (hopMe 00yUueHus

Kon KomuuecTBo yacos,
KOMIIETEHIIHH, BBIJICIIIEMBIX Ha
HaumenoBanue KOJI KOHTaKTHYIO paboTy Kon-o
| gacoB | Bumwer CP Kontposnb
pasjena, TeMbl WHMKATOpa 10 BUJaM qu6HLIX CP
JIOCTYDKCHUS 3aHATHI
KOMIIETEHIUH
JI IIp | JIab
Tema 1. OcHOBHEIE VK-2 C6o
MOHSTUSL TEOPUU (MYK-2.1, 6046 P,
MHOYECTB. NYK-2.2) ° paHOTKa
KowmbuHaroprka OITK-1 2 2 - 25 CHUCTEeMaTH | COOOIIeHHE
(UOIIK-1.1, Sauid
JIOTIK-1.2, uH(opman
HOIIK-1.3) i
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Kon KomnyectBo yacos,
KOMITETEHITNH, BBIJICIISIEMBIX Ha
HaunmenoBanue KO KOHTaKTHYIO paboTy Kox-s0
> | ywacoB | Buapl CP KonTponb
paszena, TeMbl WHAMKAaTOpa | IO BUJAM yqs6HHx CP
JOCTHOKECHUS 3aHATUN
KOMIIECTCHIINH
JI IIp | JIa6
YK-2 AHanu3
Tema 2. (UVK-2.1, UCIIOJIB3YE
MaremaTtuueckas NYK-2.2, MO0
noruka. Jloruka NYK-2.3) Marepuaia
BBICKa3bIBaHUIA 1 1 . 25 _ KA
OIlK-1 Pa3pabotk
(MOITK-1.1, a rIa”a
HOIIK-1.2, JIOKJIaga
NOTIK-1.3)
Tema 3. YK-2 Ananu3
Maremarudeckas (MYK-2.1, UCIIONIb3Ye
joruka. Jloruka NYK-2.2, MOT'0
MIPEINKATOB NYK-2.3) Marepuana
1 1 - 25 . onpoc
OIlK-1 Pa3paboTtk
(MOIIK-1.1, a TUIaHa
HNOIIK-1.2, JIOKJIaza
NOIIK-1.3)
Tema 4. DneMeHTHI YK-2 Coop,
Teopuu rpadoB (MYK-2.1, o0OpaboTka
NYK-2.2, u
NYK-2.3) cHcTeMaTu
2 2 - 24 3anus cooOl1ieHne
OIIK-1 uHdopmart
(MOIIK-1.1, uu
NOIIK-1.2,
NOTIK-1.3)
YK-2 Ananuz
Tewma 5. DneMeHTHI (MYK-2.1, HCTIONb3Ye
TEOPUHU HEUYCTKHX NVK-2.2, MOTO
MHOXCECTB NYK-2.3) Marepuaa
2 2 - 20 . TOKJIAT
OIlK-1 Pa3pabotk
(MOIIK-1.1, a TuIaHa
HNOIIK-1.2, JIOKJIaza
NOIIK-1.3)
BCEI'O HACOB: 8 8 - 119

Tewma 1. OcHOBHbIE IOHATHS Teopuu MHOecTB. KomOunaropuka — 294.

Jlexuuu
JnarpamMmbl

Benna.

—  2u,

bunapnsbie

OTHOIICHMA

HaJI

Conepxxanue:MHOXeCTBAa M OMEpallud  HaJl HUMHU.
U omepanuu

HUMU.

PG(I)JIGKTI/IBHOCTL, CUMMCETPUYHOCTDb, TPAH3UTHUBHOCTD. CoOTBETCTBHUSL. cDyHKI_II/II/I )41
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orobpaxkenus. Omepamun. [omomopdusm u  uzomopdusm.  [IpuHnHUIEI
KoMOuHaTopuku. [IpaBuiia cymMmmel U Tipou3Be/icHUs. [lepecTaHOBKHY, pa3MeEIICHUS
U codeTaHus. MyJIbTUMHOXKECTBA. YTOPSJOYEHHbIE U HEYHOPsI0YCHHbBIC
pazOueHus MHOKecTBa. IHBepcHH 1 0OpaTHBIC MepecTaHOBKHU. [lepMaHEHTHI U MX
NPUMEHEHUSA. METOIbl BBIYKMCICHUS IIEPMAaHCHTOB. AJITOPUTMBI T'E€HEPaIUH
KOMOMHATOPHBIX OOBEKTOB.

[IpakTyeckue 3aHATUS — 24.

Bomnpocsr:

1. Inarpammbl Benna.

2. buHapHbBIE OTHOLIEHUS U ONEPALIMN HAJl HUMH.
3. [IpaBuna cymMMbl M IPOU3BEICHMUS.

TeMmbl TOKIa0B U HAYYHBIX COOOIIICHMIA:
1. OCHOBHBIE MMOHATHSA TEOPUH MHOMKECTB.
2. KomOuHaTopuxka.

Tema 2. Marematuueckas joruka. Jlornka BeICKa3bIBaHUU — 274,

Jlekutmun — 1u.  Copnepxanue:Jlormueckue  ucuuciaeHus. IloHsaTus
BBICKA3bIBaHUH U onepauy Haj HUMU. OCHOBHBIE CXEMBI JIOTUYECKHU MTPaBUIIbHBIX
paccykaeHuUM. YHapHble UM OWHApHBIC JIOTUYECKUE omeparuu. TaOiuiibl
VMCTUHHOCTH. ANreOphl Jornyeckux (GyHKUUM, OyneBa anreopa. OyHKIHUOHATbHAS
MOJIHOTA, KPUTEPU MOJHOTHI. DKBUBAJIEHTHbIE MTpeoOpa3zoBanusd. [IpeacraBienue
JOTUYECKUX  (PYHKUMH  AUIBIOHKTUBHOM  HOpMaibHOM  (opmoit  (IAHD),
COBEPILIEHHON TU3bIOHKTUBHON HOpMaibHOU (opmoii (CHAHD), KOHBIOHKTHUBHOM
HopmanbHOM Qopmoit (KH®D) u coBepiieHHOW KOHBIOHKTUBHOM HOPMAaJIbHOMN
dbopmoit  (CKH®). IlpaBunma mepexoma Mexay dopmamu 3anucud. CBs3b
JornyecKux GyHKIUNA ¢ TEOPUEH MHOMKECTB.

[IpakTueckue 3aHaTUs — 1 4.

Bomnpocsr:

1. OCHOBHBIE CXEMBI JIOTUYECKU MPABUIBHBIX PACCYKIACHUMN.
2. IlpaBuna nepexoia Mexay opMaMu 3arucu

TeMbl JOKIa0B U HAYYHBIX COOOIIICHMIA:
1. MaremaTudeckas JIOTUKA.
2. Jloruka BbICKa3bIBAHUIA.

Tema 3. MatemaTuueckas Jioruka. Jloruka npeaukaToB — 274.

Jlekiuu — 1u. Conepxanue:Ilonstua npenukartoB. Jlornueckue oneparuun
HaJ Tnpeaukaramu. KBaHTOpbl. BbIOTHUMEBIE, TOXIECTBEHHO WCTUHHbBIE U
TOXXJIECTBEHHO JIOKHBIE (OpMYJIbl. DKBUBAJIEHTHBIE cooTHOIIeHUs. [IpedurcHas
HOpManbHas Qopma. [IpenukaTsl Ha MHOXKECTBE W WX CBS3b C OTHOIICHUSMHU.
dopMyItbl anredpsl TPEIUKATOB.
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IIpakTyeckue 3aHATUA — 4.

Bormpocsr:

1. Jlornyeckue onepanuy HaJl IpeIuKaTaMu.
2. Jlornueckue onepanuu Haj MPeAUKaTaMU.

Tewma 4. DnemenTsl Teopuu rpados — 28y.

Jlekiuu — 2u. Copepxanue:I'pappl, uX BepuMHB, pebdpa U IyTru.
N3o6paxenue rpadoB. MaTpuilbl CMEKHOCTH, HHIIMIEHTHOCTH M CIUCOK pedep.
Crenenu BepunH rpados. Yactu, cyrpadsl u noarpadsl. Onepanuu ¢ 4acTsIMH
rpada. MapuipyTsl, ienu U nukibl. CBa3HbIe KOMIOHEHTHI Tpad. [1yTu u nukisl B
OpueHTHpOBaHHOM Tpade. DinepoBsl rpadsl. ['amunbToHOBBI Tpadsl. JlepeBsbs,
nec. Konnesble BepimnHbl U pedpa. JlepeBo ¢ kKopHeMm, BeTBU. TUIbl BEPIIMH U
LHEHTpbl JepeBbeB. CTpyKTypa CMEXKHOCTH TIpada, METOA IOHCKa B TIIIyOHHY.
OCHOBHBIE JIEpPEBBS, ANTOPUTMBI UX MOCTpoeHUs. ONTUMU3ALMOHHBIE 3a7]aud Ha
rpadax. [Tocrpoenne kparyaiiimux nyreit B rpagax. IloToku B ceTsix, mocTpoeHue
MaKCHMaJIbHOTO MTOTOKA.

[IpakTrueckue 3aHsATUS — 24.

Bomnpocsr:

1. Matpuiibl CMEXXHOCTH, HHITUJEHTHOCTH U CITIUCOK pedep.
2. Onepanuu ¢ yactamu rpada.

TeMbl JOKIA0B U HAYYHBIX COOOIIICHMIA:
1. I'padsl, ux BepiIMHBI, pedpa U IyTH.
2. IToToKH B CETSIX, HOCTPOCHUE MAaKCUMAJIBHOTO MOTOKA.

Tema 5. D11eMEeHTHI TEOPUU HEYETKUX MHOXKECTB — 244.

Jexiuu — 24. Copaepkanue:lloHsITHE HEYETKOTO MHOXKECTBA, (DYyHKIIHS
MpUHAAICKHOCTH. Onepaluuu HaJl HEYETKMMU MHOXKECTBAMH. PacCTOSTHUS MEXIy
AJIEMEHTaMM, MHACKC HEUEeTKOCTU. [IOHATHS HEYETKMX OTHOIICHUIN U UX CBOMCTBA.
OYHKINY HEYETKUX MTEPEMEHHBIX.

DJIeMEHThl HEUETKOW JOTHKU ((YHKIMU HEYETKUX TEPEMEHHBIX M CETH
HeueTKuX odjemMeHToB). HedeTkue rtpadul. [loHsATHE HEYETKHX aJITOPUTMOB.
MexaHu3mMbl CTUMYJIUPOBAHUS B AKTUBHBIX CUCTEMAX C HEOIPEICIIEHHOCTHIO.

[IpakTruueckue 3aHsATUSA — 24.

Bomnpocsr:

1. Onepanuu HaJl HEUETKUMU MHOKECTBAMU.

2. MexaHu3Mbl CTUMYJIUPOBAHUS B AKTHUBHBIX cucreMmax c
HEOMpPEAEICHHOCTBIO.

Tembl TOKIIAA0B U HAYIHBIX COOOIIICHMIA:
1. PaccTostHusa Mexay 3JieMEeHTaMU, UHAEKC HEYETKOCTH.
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2. MexaHu3MbI CTUMYJINPOBAHUA B AKTHUBHBIX CHUCTCMAax C
HCOIIPCACICHHOCTBIO.

5. OueHouyHble MaTepUaIbl TUCHUILIUHBI (MOIYJIs1)
OneHouyHble  MaTepuanbl AN MPOBEACHHUA  TEKYIIETO  KOHTPOJIS
yCIIEBAEMOCTH M TMPOMEKYTOYHOW aTTeCTallud M0 JUCHUIUIMHE (MOJIYIIIO)
IpeCTaBICHbI B BUE (DOHAA OIIEHOYHBIX CPEACTB MO AUCHUIUTMHE (MOIYIIIO).

6. MeToanueckue MaTepuaJIbl 1Jisi 0CBOCHMSI AMCHUIIMHBI (MOIYJIs1)

MGTOI[I/ILIGCKI/IC MaTrcpuajibl I OCBOCHHA  OUCIHHIIIIMHBI (MOIIYJBI)
MMpCaACTaBJICHBI B BUAC y‘-I€6HO-MeTOI[I/ILIeCKOI‘O KOMIIJICKCA JUCIHITINHBI (MOI[y.]'I}I).

7. IlepeyeHb yueOHBIX U31aHNH, HEOOXOAUMBIX /IJIsl OCBOEHUSI JUCHMILIHHBI
(MoayJin)

Hcnonb3yercs
IpU U3YyYEHUH Pexum nocrymna
paszesnoB (Tem)

Ne | bubnuorpaduyeckoe onucanue yueOHOro
/1 W3IaHUS

1. [lamxos, C. b. Tema 1-5  |https://urait.ru/bcode/489165
JlMcKkpeTHas MaTeMaTHKa : y4eOHUK U
npakTukyMm Juist By3oB / C. b. I'amikos,

A. Bb. ®ponos. — 3-e u3a., Ucp. 1 J10M. —
Mocksa : M3natensctBo FOpaiit, 2022, —
483 c. — (Bsicmiee obpazoBanue). —
ISBN 978-5-534-11613-7. — TekcT :
3JIeKTpOHHBIHN // OOGpa3zoBaTenbHast
mwiaropma FOpaiir [caiir].

2. [|ITammii, U. A. Tema 1-5  |https://urait.ru/bcode/492848
JluckpeTHas MaTeMaTuka u
MaTeMaTHYecKas JIOTUKa : yaeOHOoe
noco6ue st By30B / U. A. INanuit. — 3-e
u31., ucnp. u gomn. — Mocksa :
WznarensctBo FOpaiit, 2022. — 370 ¢c. —
(Bricmree oopazoBanme). — ISBN 978-5-
534-12446-0. — TeKcCT : 3NEeKTPOHHBIH //
ObpazoBarenbHas maatgopma FOpaiit
[caiiT].

3. |Cymomnaros, C. B. Tema 1-5  |https://urait.ru/bcode/488927
JlMckpeTHas MaTeMaTHKa : YUeOHUK U
npakTukym Juist By3oB / C. B. Cyznomnaros,
E. B. OBunHHUKOBa. — 5-€ U3., UCTIp. U
non. — Mocksa : M3narensctBo FOpaiir,
2022. — 279 ¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-00871-
5. — TekcT : 3IeKTPOHHBIH //



https://urait.ru/bcode/489165
https://urait.ru/bcode/492848
https://urait.ru/bcode/488927
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O6pazoBarenbHas iargopma KOpaiit
[caiiT].

Tapannukos, 0. B. [{uckpeTHas
MareMaTukKa. 3aJJayHuK : yueOHoe mocodue
st By30B / FO. B. TapannukoB. —
Mocksa : M3natensctBo FOpaiit, 2022, —
385 c. — (BwIcmiee obpazoBanue). —
ISBN 978-5-534-01180-7. — TekcT :
aeKTpoHHBIN // OOpa3oBaTenbHas
wiargopma FOpaii [caiit].

Tema 1-5  |https://urait.ru/bcode/489178

8. IlepeyeHb 31eKTPOHHBIX 00Pa30BaTeJbHBIX PECYpPCOB,COBPEMEHHBIX
npogeccHOHANBHBIX 023 JaHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM,
He00XO0AMMBIX /151 0CBOCHUS TUCHHMILIMHBI (MOAYJIS)

8.1. DnekTpoHHbIE 00pa30BaTEIbHBIE PECYPCHI:

Ne HaumenoBanue INuniepcepnka
/11

1. Mutmctepetsa HOYIH 1 BRICIIETO https://minobrnauki.gov.ru

obpasoBanus Poccuiickoii dexepannu:
5 MunuctepcTBO npocenieHus: Poccuiickoit https://edu.qov.ru
denepanuu:
3. Deneparmeuai ciyxoa no Haxsopy s cepe http://obrnadzor.gov.ru/ru/
o0pa30BaHMs M HAyKH:
4 ®enepanbHbli mopran «Poccuiickoe hitp:/Awww.edu.rul.
o0Opa3oBaHHe:
5 Nudopmanmonnas cucrema «EnnHoe oKkHO http://window.edu.ru/
JIOCTYTA K 00pa30oBaTeIbHbIM PECYpCaM»:
6. R L http://school-collection.edu.ru/
00pa30BaTeNbHBIX PECYPCOB:
7. | PeACPAIBHEIA UCHT HHOPMAIMONHO- http:/fcior.edu.ru/
00pa30BaTeNbHBIX PECYPCOB:
DNIEeKTPOHHO-OUOIMOTEUHAs CUCTEMA .
8. «IPRbooksy: http://www.IPRbooks.ru/
9. DNeKTpOHHAs 6I/I6J'II/£O"1.“GLIHa${ cucreMa hitps://biblio-online.ru/
IOpaiit:
10. baza maHHBIX 3JIEKTPOHHBIX KYPHAJIOB: http://www.iprbookshop.ru/6951.html

8.2. CoBpeMeHHbIe npoeccuoHambHbIe 0a3bl JaHHBIX U UH(POPMAIMOHHbIE
CIIPaBOYHBIC CUCTEMBI:

Ne
i HanmeHnoBanue ['unepccepika (Mpu HATUYHH)
WudopmannonHas cucrema
1 «EJMHOE OKHO I0CTYNA K http://window.edu.ru/catalog/resources?p rubr=2.2.74.12
00pa3oBaTEeNbHBIM PECypcam».
Pa3nen «MarteMaTuka:
2 Obmepoccuiickuii http://www.mathnet.ru/

MaTeMaTU4YECKUW MopTaj



https://urait.ru/bcode/489178
https://minobrnauki.gov.ru/
https://edu.gov.ru/
http://obrnadzor.gov.ru/ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.iprbooks.ru/
https://biblio-online.ru/
http://www.iprbookshop.ru/6951.html
http://www.mathnet.ru/
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(nHbOpPMAIIIOHHAS CHCTEMA)

CrnpaBouHO-TIpaBOBasi cCUCTEMA

3 www.consultant.ru
«Koncynprantl Itocy»
CrnpaBouHO-TIpaBOBasi CUCTEMA
4 www.garant.ru
«["apaHT
9. MaTepuaibHO-TeXHHYECKOe o0ecreyeHne JUCIUILIUHBI (MOTYJIs1)
[lepeuenn CocTaB KOMIUIEKTA JIMIIEH3HOHHOTO U CBOOOIHO
No HaumenoBanue o0opynoBaHus U pacnpocTpaHseMoro NporpaMMHOTO
/i MTOMETIICHUS TEXHUYECKUX o0ecrieveHus, B TOM YHCJIe OTE€YECTBEHHOTO
CpeICTB O0yueHUs MIPOM3BOJICTBA
KomnbrorepHslii IIepcoHanbHbIE 1C:IIpennpusitue §. CyOonuiIeH3HOHHBIH JOTOBOP
XOJUL. AymuTopust KOMITBIOTEPHI C ot 27.07.2017 Ne FOC-2017-
hipe: noakoueHueM k | 00498.Onepanmonnas cucrema Windows. AKT
CaMOCTOSITEJIbHOU cetu UnTepHer MIPUEMKH-TIEpEIayll HEUCKIIOUYUTEIHHOTO IpaBa
paboThI Ne 9751 o1 09.09.2016. JIuuen3us
00yJarommxcsl. DreamSparkPremiumElectronicSoftwareDelivery
(5 years) Renewal. CipaBouHo-nipaBoBas
cucrema «Kouncynprantlntoc». JloroBop ot
01.09.2020 Ne 75-2020/RDD. CnpaBouHo-
1 npaBoBas cuctema «["apant». JloroBop ot

05.11.2014 Ne CK6030/11/14. MicrosoftOffice
2007. CyOonuiieH3MOHHBII I0TOBOP OT
12.01.2016 Ne Bxx 1O _123015-2016. JIutiensus
OfficeStd 2016 RUSOLPNLAcdmc. Autusupyc
ESETNOD32. Cy0iauieH3uOHHBIN IOTOBOP OT
27.07.2017 Ne FOC-2017-00498. LibreOffice.
CB00OOAHO pacnpocTpaHsieMoe MPOrpaMMHOE
obecnieuenue. 7-Zip. CBo60IHO
pacmpocTpaHsieMoe MPOrpaMMHOE 00eCTIeueHUE
OTEUYECTBEHHOTO MTPOU3BOJICTBA.



http://www.consultant.ru/
http://www.garant.ru/

JIucr perucrpauuy usMeHeHMH K padoyeld nporpaMmMe THCUMIIMHBI (MOYJIs)

[ara Howmepa [Tonnuce
Ne JIOKyMEHT, Ha OCHOBaHHUHU .
BHECEHHUS | M3MEHEHHBIX Copep:xanue U3MEHEHUN pa3paboTunka
n/m . KOTOpPOTO BHECEHBI U3MEHEHUS 9
W3MEHCHUN JIUCTOB paboueii mporpaMMbl
Oo6HoBNEHNE TPOPEecCUOHANBHBIX 0a3 JaHHBIX U
Hlorosop Ne 4161 ot 20.06.2019 nHpopma I/IOHHBII)X %)n ABOYHBIX CUCTEM I[KOMHJIGKTa
1 | 30.08.2019 13-14 Ha OKa3aHMe YCIyT 10 pMarl p :
JUIEH3MOHHOTO IIPOrPaMMHOT0 0OecTIeyeHUsI.
npenocTapiieHuto goctyna k 9bC.
AKTyam3anus JTUTepaTyphl
O6HoBeHne npodeccuoHaIbHbIX 0a3 JaHHBIX U
Jlorosop Ne 14/07-2020 ot unpopma I/IOHHLII)X ((1:)11 ABOYHBIX CUCTEM IIKOMrmeKTa
2 | 01.09.2020 13-15 14.07.2020 Ha okasaHue yCIyT Mo pmart p ’
JTUICH3NOHHOTO TIPOTPAaMMHOTO 00CCIICUCHHUS.
npenocrasiieHuo gocryna k 9bC.
AKTyanuzanus JuTepaTypsl
®denepanbHbIi TOCYIApPCTBEHHBIN
00pa3oBaTeNbHBINA CTAaHAAPT
BBICIIIEr0 00pa3oBaHUs-
OaxanaBpuaT 0 HAIPaBJIECHUIO
noarorosku 09.03.03
[Tpuxnannas uHGOpMaTHKA:
npuka3z MunoOpnayku P® ot
19.09.2017 Ne 922
Ilynxr 4.3.2,4.3.4
’ O6HoBeHNE MpodeccuoHambHbIX 0a3 TaHHBIX U
000 "DnekTpoHHOE pod A
3 | 31.08.2021 13-15

msnarenscteo OPAUT" - AHOO
BO "B3IIN". JloroBop Ha
OKa3aHue yCiyr Mo
IIPEIOCTABIIEHUIO JOCTYIA K
oOpa3oBaTenbHOI mIaTpopme
Ned4574 ot 19.04.2021.
00O "By3zosckoe o0pa3oBanue" -
AHOO BO "BOIIN". Jlorosop Ha
OKa3aHue yCciayr Mo
npeaocrasiieHuto gocryna k bC

Ne7764/21 ot 25.03.2021.

MH(GOPMAIMOHHBIX CIIPABOYHBIX CUCTEM, KOMILIEKTA
JUIEH3MOHHOTO IPOrPaMMHOT0 00ecTIeyeHUs!.
AKTyanu3zanus JUTepaTypsbl




31.08.2022

13-15

®denepanbHbI TOCY1apCTBEHHBIN
o0pa3oBaTeNnbHbIi CTAaHAAPT
BbICILIEr0 00pa30BaHUs-
OaxanaBpuaT M0 HAIPaBICHUIO
noarorosku 09.03.03
[Tpuxnannas uHGopMaTHKA:
npuka3 Muno6puayku PO ot
19.09.2017 Ne 922
Ilynxr 4.3.2,4.3.4
00O "DnekTpoHHOE
msnarenscteo OPAUT" - AHOO
BO "BOIIN". loroBop Ha
OKa3aHue yciyr 1o
MPEIOCTABICHUIO JOCTYIA K
oOpa3oBaTenpHOU TuIaThopme
Ne5343 ot 23.06.2022.
00O "By3zosckoe oOpa3zoBaHue" -
AHOO BO "B3IIN". loroBop Ha
OKa3aHue yCiyr Mo
npeaocrasiieHuto gocryna k ObC
Ne7764/21 ot 25.03.2021.

Oo6HOBNEHNE MPOPECCHOHANTBHBIX 0a3 JAHHBIX U
HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, KOMILICKTA
JMIIEH3MOHHOTO MPOIPAMMHOI'0 00eCIICUeHUSI.
AXTyanu3aiys JUTepaTyphbl

01.09.2023

13-15

®denepanbHbIi TOCY1apCTBEHHBIN
o0Opa3oBaTeNbHbIN CTAaHAAPT
BbICILIIET0 00pa30BaHuUs-
OaxanaBpuaT M0 HaIpPaBJIECHUIO
noarorosku 09.03.03
[Tpuxnannas uHGpoOpMaTHKA:
npuka3 Muno6puayku PO ot
19.09.2017 Ne 922
Ilynxr 4.3.2,4.3.4
000 "DnekTpoHHOE
usnatenscTso FOPAMT" - AHOO
BO "B3IIN". JloroBop Ha
OKa3aHUe yCiIyr 1o
MPEJIOCTABIEHUIO JOCTYIA K

O6HoBeHNE MpodeccuoHaIbHbBIX 0a3 TaHHBIX U
MH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, KOMIUICKTA
JUICH3NOHHOTO TIPOTPaMMHOTO 00eCIICUCHHUS.
AKTyanuzanus TuTepaTypsbl




oOpa3oBaTenbHOU TaThopme
Ne5343 ot 23.06.2022.
OO0 "By3oBckoe obpa3oBanue" -
AHOO BO "B3IIN". loroBop Ha
OKa3aHue yciyr 1o
npeaocTaBiieHuto goctyna k 9bC
Ne7764/21 ot 25.03.2021.
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