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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOMl'leTel-[[[I/lfl Couepmaﬂﬂe KOMIIETECHIUHN I/IH}II/IKaTOp Coz[epma}me lmamcaTopa
CnocobeH Mcnonb30BaTb
ONK-3 HeobxoAuMble mMaTemaTuyeckue | oo 5 4 MpumeHsieT MaTemaTUyeckwii annapaT
MeTOAbl  ANS  peweHus  3ajad ANS peweHus 3ajau
Npo(eCCUOHANbHON AesTeNbHOCTH

2. MecTto AUCHHUIIIIMHBI B CTPYKTYPE Oﬁpa30BaTeﬂbH0ﬁ nporpaMmbI
JncumnnuHbl (HpaKTMKM), NluneriHasa anrebpa M reomeTpus
npealwecTteyuue U3YyUYeHUu
AUCUUNTIUHDI, pe3ynbTaThl
ocBOoeHUA KOTOPbIX HEOﬁXOAMMbI
ans 0CBOEHHUS AaHHOM
AUCUUNTIUHDI .

Auncuunnuubl  (NpakTUKK), AnA | MeToab M cpeacTsa

KOTOpbIX pe3ynbTaTbl OCBOeHus | “Hdopmauuy,
AAHHOM AUCLMNNMHDI 6yayT
Heo6X0ANUMbI, KaK  BXOJHble
3HaHUAI, YMEHMUA W BhAAEHUA
ANA UX U3YYeHus.

KoAupoBaHuUA

KpunTorpaguueckon 3awmThl

Teopus BEPOATHOCTEW U

MaTeMaTuyecCckasa CTaTUCTUKa, Teopml MH(I)OpMaLWIM n

3. O0beM QUCHMILIMHBI B 3a4€THBIX €IMHHUIAX C YKA3aHHEM KOJIUYeCTBA
aKaJeMHYEeCKNX YaCOB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaroumerocs ¢
npenojaaBarejeM (Mo BUAAM y4eOHBIX 3aHATHI) M1 HA CAMOCTOATEIbHYI0 padoTy

o0yuarierocst

06wuii ob6bem AucuunnuHbl B 3.e. /vyac: 4 / 144

OdopMa NPOMEXYTOYHON aTTecTauuu: IK3aMeH

Buabl 3aHsiTHii, MX TPY10EeMKOCTB (Yac.) O0beM KOHTAKTHOI

a00ThI
®Dopma P
JlabopaTopusbie | IIpakTuyeckue CamocrosiTe/ibHAS o0y4arouerocs ¢
oﬁyqe}mﬂ Jlexkuuu
paboTel 3aHATHS pabora npenoaaBare/iemM
(uac)
OYHas 32 0 48 64 84

4. Copep:kaHue AUCHMUILVIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
YKa3aHHeM OTBEJEHHOr0 HA HMX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B

Y4eOHBbIX 3aHATHI

dopma obyueHuAa: ouHan
Cemecmp: 2

JlekunoHnHble 3aHATHA (324.)

1. DJieMeHTBI TEOPUHM MHOKECTB, 3JIEMEHTbI KOMOMHATOPUKH.(64.)[3.4,5,6]




oHATHMe MHOXeCTBa, NycToe M yHuBepcanbHoe MHoxecTBa. Cnocobbl 3apaHus
MHOXeCcTB. Yucnosbie MHoOxXecTBa. OnepauMnm HaA MHOXecTBamu.  Jiuarpammsl
dinepa-BeHHa. CBoilcTBa onepauuii Haj MHOXecTBaMu. byneaH MHoxecTBa M
ero MowHocTb. Pa3bueHune MHOXecTBa. JlekapToBO npou3BejeHWe MHOXECTB U
€ro MOWHOCTb B Cllydyae KOHEYHbIX COMHOXMTenen. bBuHapHble OTHOWEHUS.
KoHeuHble OuHapHble OTHOWEHMA, OCHOBHbe cnocobbl 3ajaHuA, npeacTaBneHue
OTHOWEHWN rpaamu M MaTpuuamu. Buapl GUHapHbIX OTHoweHuin. Onepauuum Hapj
6UHapHbIMM OTHOWEHMSAMM, UX CBOWNCTBA M BbIMONIHEHWE B MATPUUHOM BUAE.
OCHOBHble CBOMCTBA M MaTpUyHble MPU3HAKM CheunanbHbX KOHEYHbIX OAHOPOAHbIX
6UHapHbIX OTHOWEHUM. 3aMbiKaHUA. MaTpuubl OCHOBHbLIX 3aMbIKaHUM KOHEYHOTO
OAHOPOAHOTO OTHOWEeHUS. OTHOweHue 3KBUBANIEHTHOCTH " Knaccel
3KBUBaNeHTHOCTU. OTHoweHuss nopsaka. OyHkuuum. KombuHaTopHble npaBuna
CyMmbl ¥ npousBeaeHusa. CovyeTaHus, pa3MmeweHus, MNepecTaHOBKU B CXeMax
Blbopa C Bo3BpaweHunem u 6e3 Bo3BpaweHus. buHOMManbHbie KOS(HULMEHTH U
X cBoucTBa. MeToA BKNKWYEHWA W UCKNWYeHWA. Yucno ¢yHKumn, 6uekuun,
CIOPbEeKLUN .

2. byaeBbl ¢yHkuuu (pyHkuum ajareOpbl JIOTHMKH). {jleKOHusi ¢ pa3dopom
KOHKpeTHBIX cuTyamuii} (104.)[1,3,4,6] MoHaTue 6yneBon @YHKUMM, OCHOBHbIE
cnocobyl 3aaaHua. 063op Bcex 6yneBbiXx (YHKUM/A OAHOrO U ABYX MepeMEeHHbIX.
OcHoBHble 3aKoHbl anrebpbol NOrUKU. OUKTUBHbE U CywWeCTBEHHbe MepeMeHHble
6yneBon (YHKUMU. JIM3BIOHKTUBHbIE WU  KOHBIOHKTWUBHbE HOpPManbHbie  (GOPMbI
6yneBbix ¢yHkuun (AHO, KHO). CoBepweHHble AU3BIWHKTUBHbLIE U KOHBLIHKTUBHbIE
HopmanbHbole (opmbl  (CAHO, CKHO). [MonuHom XerankuHa. T[lOHATME MNOMHOTbI
cuctembl Gynesbix ¢GyHkuun. Knaccol 6yneBbix @yHkuuii. Kputepun locta o
nonHote. Muuumu3sauma 6ynesbix @yHkuui. Metoa kapT KapHo. KoHTakTHble
cxeMmbl. OyHKUMOHanbHble >neMeHTbl. Cxembl M3 (YHKUMOHANbHBIX SfIEMEHTOB.
3ajaun CuHTe3a M aHanu3a.

3. DuaemeHTHl Teopum rpados. {jiekuus ¢ Pa3dOpPoOM KOHKPETHBIX CUTyalMi}
(44.)[3,4,5] Onpepenenuve rpaa. OpueHTUpOBaHHble, HEOPUEHTUPOBAHHbIE U
cMewaHHble rpadbi. WN3o06paxeHne rpada. Cnocobbl 3apaHus rpados. [onHbie
rpagei. JByaonbHbie rpagui. MapwpyTe B rpadax. JlepeBbs U UX OCHOBHble
cBovictBa. OcHoBHbie Teopembl Teopunm rpapoB. Kapkac HeoOpUeHTMPOBaAHHOrO
rpada, HaxoxjeHMe MUHMMANbLHOrO KapkKaca HeOpUMeHTUPOBAHHOro  rpaga
metoAaoM Kpackana. AnroputM JleKCTpol AN HaxXOXAeHUs  KpaTuyanuwmx
MapwpyToB OT OAHOM W3 BEpWMH A0 BCEX OCTaNbHbLIX BepwuH rpaga.

4. AaredOpamveckue CTPYKTYPbI. {JIeKIMS ¢ Pa300pOM KOHKPETHBIX CHUTyallMii}
(44.)[2,3] NMoHaTue anrebpaunueckoi onepauun U anrebpanuyeckon CTPYKTYpbl.
OnpeaeneHne u cBolcTBa rpynn. Luknuyeckne, cumMeTpuueckue rpynnbl.
Teopema Kanu. [pynna noacTaHOBOK. Pa3noxeHue rpynnsi No MNOArpynne.
Teopema Jlarpanxa. OnpepeneHue u cBoWCTBa Koneu. MWaeanbi, Knacchl
BbYETOB, (paKkTOop-Konbua. OnpeaeneHne u cBoWcTBa nonen. [lone BbLYETOB.
KoHeuHble nons U ux CBOWCTBA.

5. OcHOBBI TeOpUM 4YKcell. {JIEKIIUA ¢ Pa300pPOM KOHKPeTHBIX cutyanuii} (84.)[2,5]
Teopusa AenuMmocTu. OCHOBHble noHATMSA U Teopembl. Haubonbumii  obuwmn
Aenutenb. Anroputm EBknuaa. HaumeHbwee obuwee kpaTHoe. [lpocTbie uucna u



UX CBOWCTBa. EAMHCTBEHHOCTb pa3fokXeHMss Ha NpocTble COMHOXUTenu. Peweto
JdpatocheHa. HenpepbiBHbie Apobu M ux cBA3b C anropuTMmoM EBknupa. [oHsATue
CpaBHeHUs no JaHHoMy wMoayni. [lpocTenune cBoMCTBa cCpaBHeHuu. [lonHas
cucTeMa BbHYETOB MO Moaynw. OyHKuus Diinepa U e€ OCHOBHble CBOWCTBA.
lpuBeseHHasa cuctema BbiueToB. Teopembl dinepa u Pepma. Kutainckasa Teopema
o6 octatkax. CpaBHeHusa nepBoi cTeneHn. CucTemMa CpaBHeHUU nepBOU
cTeneHu. [llpumepbl MCNoONb30BaHMA MaTeMaTU4YeCKUX METOAOB TeOpuUM uucen Ans
peweHUs 3ajau NpoeCCMOHANbHON AEeATENbHOCTH.

IIpakTuyeckue 3ansitus (484.)
1. DJeMeHTBI TeOPHMH MHOKECTB, 3JJeMEeHTbl KoMOMHaTOpuKH.(124.)[3,4,5,6]
MHoxecTBa # onepauuMn Haa Humn. OnepauuMnm Haja MHOXecCcTBaMu. AHanus
TEOPeTUKO-MHOKECTBEHHbLIX COOTHOWEHMA C noMowbl Auarpamm dinepa-BeHHa.
[puMeHeHUe CBOWCTB oOnepaunMini Haja MHoOXeCcTBaMu. bBuHapHbie OTHOwWeHUA U
onepauuu Haj HUMM, cneuuanbHbie 6GuHapHble OTHOWEHUA. 3aMblKaHuA. MaTpuupbl
OCHOBHbIX 3aMblKaHM/A KOHEYHOro OAHOPOAHOrO0 OTHOweHUsi. OTHOWeHUs nopsAka
U  dkBuBaneHTHocTU. Cnmocobbl  3ajaHMA, OCHOBHble  MaTpuupl  rpados.
lpumeHeHUe KOMOMHATOPHLIX MpaBun CyMMbl U npou3BeAeHus. [lpumeHeHune
coyeTaHuii, pa3MeleHMin W nepecTaHOBOK B 3ajavyax nepecuyéta. Metoa
BKMIOYUEHNA U  UCKnYeHUW. [lpumeHeHMe MaTeMaTMyecKOro anmnapata Teopuu
MHOXECTB JAnA peweHns 3ajauy. KoHTponbHas pabota no Teme "IneMeHTHl
TEOPUU MHOXECTB, DfieMeHTbl KOMOMHaTopuku".
2. byaeBbl ¢yHkuuu (pyHkuuu anredpbl Jgoruku).(144.)[1,3,4,6] MocTpoeHue
Tabnuuy wucTUHHOCTU OyneBbix @yHKUMA. Jloka3aTenbCTBO paBeHCTBa 6yneBbiX
GYHKUMA C nomowblo TAbnML WCTUHHOCTM. [lpuMeHeHMe OCHOBHbLIX 3aKOHOB
anrebpol noruku AnA  AOKasaTenbCTBa paBeHCTBa  6yneBblX  (YyHKUMNA.
peactaBneHne 6ynesbix @GyHkuun B Buae [AHO, KHO. WccneaoBanue Ha
CyWecTBEHHOCTb nepeMeHHbiXx 6GyneBoi ¢yHKuuu. [lpeacTtaBneHune  6yneBbiX
dyHkumn B Buae CAHO, CKHO. T[lpeactaBneHne 6yneBon @(yHKUMM B BuAe
nonuHoma MerankuHa. WccneaoBaHue cuctembl OyneBbiX @YHKUMA Ha MNOAHOTY C
noMmowbio Kputepus [octa. MuHuMu3auus OynesBbiXx @YHKUMA METOAOM KapT
KapHo. PeweHue 3ajay cuHTe3a U aHanuM3a KOHTAKTHbIX CXeM U CXeM U3
QYHKUMOHANbHLIX  SMEMEHTOB. [pumeHeHMe  MaTeMaTUyeCKoOro  amnnapara
MaTeMaTU4YeCckKon NnOoruku pAnsa pewenHnss 3apau. KoHTponbHas pab6oTta no Teme
"byneBbl dyHKUMUM".
3. Daementsl Teopumn rpagdos.(84.)[3,4,5] Cnocobbl 3asaHUsA, OCHOBHble MaTpULibI
rpadgos. 3JunepoBbl M ramunbTOHOBbL rpadel. [naHapHbie rpagbl. Packpacka
rpagos. HaxoxpeHue KpaTyanwero Kapkaca HeOpUEHTUPOBaAHHOro rpada
MeTtoaoM Kpackana. Anroput™m  JleMKCTpbl ANl HaXOKAEHMS  KpaTuyauwux
MapupyToB OT OAHOM W3 BepWMH JAO BCeX OCTanbHbIX BepwuH rpada.
lpumeHeHMe MaTeMaTMUeCKOro anmnapaTa Teopuu rpadoB AN peweHus 3ajau.
3auMTta MHAMBUAYANbHOrO AOMaWHero 3ajaHua no teme "[padb”.
4. Aaredopamyeckue cTpykTypbl.(44.)[2,3] [pynnsl. Luknuueckue rpynnel. [pynna
noacTaHoBoK. Konbua. KoHeuHble nons.
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5. OcHoBbl Teopuu umcen.(104.)[2,5] Jenumoctb uenbix uucen. [lpocToie
cocTaBHbie yucna. Hambonbuwmii obumin aenutenb U HauMmeHblee obuwee KpaTHoe.
KoHeuHble HenpepbiBHble Apo6u. Yucnosbie ¢yHKuuMu. Teopembl dinepa u Oepma.
Yucnosbie cpaBHeHusa. Cuctembl BbideToB. CpaBHeHMs nepBovi cTeneHn. CUCTeMbl
CpaBHeHW/i nepBoi cTeneHu. [lpuMeHeHUe MaTeMaTUUeECKOro anmapata Teopuu
yucen pana peweHuss 3ajau. KoHnTponbHas pabota no Teme "OCHOBb Teopuu
uucen".

CamocrosiTesibHasi padora (644.)

N3yuyenue Teopernueckoro marepuaia.(84.)[1,2,3,4,5,6,7,8]

IToaroroBka K NpakTH4ecKum 3anaTusam.(84.)[1,2,3,4,5,6,7,8]
IloaroroBka Kk KOHTPOJIbHBIM padoram.(84.)[1,2,3,4,5,6,7,8]

IHoaroroBka k ’3k3ameny.(364.)[1,2,3.4,5,6,7,8]

BoinoJsiHeHne MHAUBUAYAJBHOTO JO0MalIHero 3aaanusa.(44.)[1,2,3,4,5,6,7,8]

NN W=

5. IlepeyeHb Y4eOHO-METOAMYECKOT0 OOecCHeYeHHs] CAMOCTOSTEbLHOH PadoThl
o0y4yaromuxcs Mo TMCUUILIHHE

Ana  kaxaoro o6yvawuweroca obecneyeH MHAUBUAYANbHbIA  HEOT PaHUUEHHbIN
AOCTYN K dNeKTpPOHHO/ HMHhopMaumoHHO-obpa3oBaTenbHon cpeae AnTlTY:

1. NopenumkoBa B.B. OyHKuumu anrebGpbl NOrMku [INEKTPOHHbIA pecypc]:
YuebHoe nocobue.— InekTpoH. JaH.— bapHayn: AnTlTY, 2016.- Pexum
aocTtyna: http://elib.altstu.ru/eum/download/vm/FunkAL.pdf,
aBTOPU30BaHHbIN .

6. IlepeueHb yueOHOI JUTEPaATYpPHI
6.1. OcHoBHasA nuTepaTypa

2. Becenosa, Jl. B. Anrebpa u Teopus uucen : yuyebHOe nocobue
[16+] / N. B. BecenoBa, 0. E. TuxoHoB ; Ka3aHCKMiA HaLMOHaMNbHbIN
uccnepoBaTenbCKUA  TeXHONOrMYeckuin yHusepcutetr. - Kasawb : KasaHckum
HayuyHO-uCCnepoBaTeNnbCKU TexHonorumyeckun yuusepcutet (KHUTY), 2014. -
107 c. : un. - Pexum  pocTtyna: no  noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=428287. - bubnuorp. B KH.
- ISBN 978-5-7882-1636-2. - TeKCT : 3NeKTPOHHbIN.

3. CyponnatoB, C. B. JAuckpeTHas matemaTtuka : yyebuuk : [16+] / C.

B. CyaonnatoB, E. B. OBuMHHMKOBa. - 4-e wusa. - HoBocubupck

HoBocuGMpCKUM rocyAapCTBEHHbIN TeXHUYeCKu/d yHusepcutet, 2012. - 278 c.
- (YuebHukn HITY). - Pexum poctyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=135675. - ISBN 978-5-

7782-1815-4. - TeKCT : 3MEKTPOHHbIN.



4. BacunbeBa, A. B. JuckpeTHas MaTemaTtuka : YyuyebHOe nocobue

[16+] / A. B. BacunbeBa, W. B. lleeeneBa ; Cubupckuii (eaepanbHbIi
yHusepcutet. - KpacHospck : Cubupckui depepanbHbii yHusepcutet (COY),
2016. - 128 «c. : wun. - Pexum pgocTtyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=497748. - bubnuorp.: c.

125. - ISBN 978-5-7638-3511-3. - TeKCT : 3M€KTPOHHbIA.

6.2. JlononHuTenbHaa nuTepaTypa

5. JlekuuM no AuCKpeTHON MaTeMaTuKe : yuyebHuk : [16+] / M. H.
Banwin, B. B. Moaonbckuin, A. A. Pybuos [u ap.]. - MockBa : U3paTenbckwuii
AoM Bbicwen wkonbl 3KOHoMMKM, 2021. - 496 c. : wun. - (YuebGHuKM Bbicwen
WKonbl  DKOHOMMKM). -  Pexum  jgocTtyna: no  NOANMUCKe. - URL:
https://biblioclub.ru/index.php?page=book&id=615644. - bubnuorp. B KH.
- ISBN 978-5-7598-1782-6 (B nep.). - ISBN 978-5-7598-2212-7 (e-book).
- DOI 10.17323/978-5-7598-1782-6. - TeKCT : 3MEeKTPOHHbIN.

6. WBaHucosa, 0. B. JuckpeTHas MaTeMaTMKa M MaTeMaTMyeckas Noruka
: yuyebHoe nocobue : [16+] / 0. B. WBanucosa, W. B. CyxaH. - Mocksa ;
bepnuu : JupekT-Meama, 2020. - 354 c. - PexuMm pocTyna: no nNOAMUCKe. -
URL: https://biblioclub.ru/index.php?page=book&id=600488. - ISBN 978-
5-4499-1729-4. - DOI 10.23681/600488. - TeKkCT : 3NEKTPOHHbIN.

7. Ilepeyenbp pecypcoB HMH(OPMANUOHHO-TEIEKOMMYHHKAIIMOHHON  CeTH
«/HTepHeT», HEOOXOAUMBIX IJISI 0CBOEHH S JUCHUILTUHBI

7. https://intuit.ru/studies/courses/1084/192/info
8. https://intuit.ru/studies/courses/552/408/info

8. ®oHA OIEHOYHBIX MATEPUAJOB /Jisl TMPOBEAeHHS] TeKYIIero KOHTPOJS
yCIeBaeMOCTH M MPOMEKYTOUHOM aTTecTalun

CoaepxaHne nNpoOMeXyTOYHON aTTecTauuMu pacKpbiBaeTCcs B KOMNnekTte
KOHTPONMUpyOWUX MaTepuanos, mnpejHa3HaYeHHbX ANs NpPoOBepKU COOTBETCTBUSA
YPOBHSI NOATOTOBKM MO AucuunnuHe TtpeboBaHuam OI0C, kKoTopble XpaHATCA Ha
Kadeape-pa3paboTunke Pl B neuatHom Buge u B I0C.

9. Ilepeuenn HUHPOPMAIMOHHBIX  TEXHOJOIMH,  HMCHOJb3YyeMbIX  IIPH
OCYHIeCTBJIECHMH 00pa30BaTeJIbHOr0 Ipouecca M0 JUCHUILIMHE, BKJIIOYas
nepeyeHb NPOrPAMMHOIO olecnedyeHUs] M HMH(OPMANUOHHBIX CIPABOYHBIX
CUCTEM

Ans ycnewHoro oCBOEHUSI AWNCLMNAMHLI MCMOMNb3YNTCA PecypCbl 3MNeKTPOHHOW WHHOPMALUOHHO-
o6pa3oBaTenbHoil cpeabl, ob6pa3oBaTenbHble MHTEpPHET-MopTanbl, rnobanbHas KoMNblTepHas
ceTb UHTepHerT. B npouecce M3yuyeHMs  AMCUMMNMHB  MPOUCXOAMT  WUHTEPAKTUBHOE
B3auMojeiicTBue obyuvanwerocs C npenojaBaTeneM uepe3 NWUHbIA KabUHeT CTyAeHTa.



Nemn Hcnoab3yemoe nporpaMMHoe obecrnieyeHune

1 LibreOffice
2 Windows
3 AuTuBupyc Kaspersky
Nerin I/ICI[OJIb3yeMl>Ie npmbeccnona.nbm,le 6a31>1 AAHHBIX U I/IHq)OPMaIII/[OHHI)Ie
CIIPpaBO4YHbIC CUCTEMBI
1 HaumoHnanbHas 3nekTpoHHas 6ubnuoteka (H3Bb) - cBOGOAHBI AOCTYNn uuTaTeneii

K (oHaam poccuiickux 6ubnuotexk. CoAepXUT  KOMNEKUMM  OLUDPOBAHHLIX
AOKYMEHTOB (KaK OTKPbHTOro JAoCTyna, TaK W OrpaHUYeHHbX aBTOPCKUM
npaBoM), a TaKke KaTanor W3jaHuWii, XxpaHauuxca B 6Gubnuotekax Poccum.
(http://H36.pd/)

10. Omnmcanue  MaTepHAIbHO-TEXHHMYECKON  0a3pl, HeOOXOAUMOHM  JJA
OCYIIECTBJIEHUS1 00pa30BaTeJbHOI0 Mpolecca Mo JMCUMUILINHE

HanMeHoBaHMe clienMAJIbHBIX MOMELIEHUI U MOMeIIeHH I 115l CAMOCTOSITE/IbHOI padoThI

yuyebHble ayAMTOpPUM Ans NpoBefeHUs yuyebHbIX 3aHATUI

noMeweHns Ansi CaMoCTOSTEeNbHOM paGOTbI

MaTepuanbHo-TexHuueckoe o6ecneueHue " opraHu3aums
o6pa3oBaTenbHOro npouecca MNoO AUCUMNNIMHE AN WHBANMAOB M Nuy C
OrPaHUUYEHHbIMW BO3MOXHOCTAIMM 3J0pPOBbSl OCYWECTBNSETCA B COOTBETCTBUM C
«MonoxeHnem 06 06yyeHMM MHBANUAOB M NUL C OrpaHUYEHHbHIMM BO3MOXHOCTSIMM
3A0POBbS».




