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1 ]_le.]'llfl H 3aJa4Y1 0CBOCHUA JUCHHUITJIMHbI

Heabro ocBoeHUs MUCHUIUIMHBI «MartemaTtuka» sBiseTcss (OpMHUpPOBAHUE 3HAHWUN M YMEHUW B
o0jacTy aHallM3a, MOJICTMPOBAHUS U PELIECHUS MPUKIAJAHBIX 33a[a4, KaK aHAIUTUYECKUMHU METOAAMHU, TaK U

YUCJICHHBIMHU C UCITIOJIB30BAHUECM MATEMATHUUYCCKOI'O annapaTa.
3agaun:

- IIO3HAKOMUTH C OCHOBHBIMH MATCMAaTHUYCCKUMU IIOHATUAMU, HCOGXOZ[I/IMBIMI/I AJid PCIICHUA

HWHXXCHCPHBIX 3a1a4,

- HU3Y4YUTh OCHOBHBIC IIPUCEMBI aHAJIM3a U MOACTIUPOBAHUA SIBJICHHI IIPpU MMOUCKE ONTUMAJIbHBIX

peH_IGHI/Iﬁ MPUKJIIAAHBIX 3a1a4;

- HAY4YUTh OIPOBOAUTH aHAJIN3 MMPUKIAJHBIX HHXXCHCPHBIX 3a/1a4.

2 MecTo TUCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrPaMMBbl

JucnuninuHa oTHOCUTCS K 6a30Boi yacTu 6y1oka 1 «/lucuumimasl (MoLynn )y

[TpepexBU3UTHI JUCHUILTUHBL: Omcymcmayom

[TocTpexBu3uThl AUCHUIUIHHBL: b.1.5.27 Ochosbl meopuu Hadexcnocmu u ouaenocmuxa, b.1.B.0O/].2

Cneuuaﬂbnble 271debl mamemamuxKu

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO TUCHHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HANIpaBiieH Ha GOPMHUPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUCHUS

[Tnanupyemsble pe3ynbTaThl 00yUeHHs 110 AUCUUIUIMHE, XapaKTepU3YIOIIHe
sTanbl GOPMUPOBAHUS KOMITETEHITUI

DopmMupyeMble KOMIIETEHLIMU

3HATB: OCHOBBI aIreOpbl, OCHOBBI (YHKIIUU OJHON U HECKOJIbKHX
MEPEMEHHBIX, TIPENIETBHOT0, TU(PPEPEeHITNATHHOTO U HHTETPATHLHOTO
vucuucieHui, nuddepeHuanbHbIX YpaBHCHH.

YMeTh: IPUMEHSATH METO/IbI, TPUEMBI, AITOPUTMBI PEIICHHS H OCHOBHBIE
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, MOJIOKEHUS U TEOPEMBI B PELLICHUN
3amaq

Baanerb: MeToiaMu npeAebHOTO aHan3a, (G QepeHInaIbHOTO 1
MHTETPAJIBHOI0 HCYUCICHUN, OOBIKHOBEHHBIX U (HepeHInaIbHBIX
YpaBHEHU B COOTBETCTBHE C MOCTABJICHHOM 3ajaueH.

OIIK-3 roTOBHOCTBIO
MPUMEHSTh CUCTEMY
(dyHIaMEHTAIbHBIX 3HAHHUH
(MaTeMaTU4eCKHX,
€CTECTBCHHOHAYYHBIX,
WHXCHEPHBIX U
SKOHOMUYECKHX ) JJIS
uACHTH()UKAIIH,
(bOpMyJIMPOBAHUS U PEIICHUS
TEXHUYECKUX U
TEXHOJOTHYECKHUX TIPOOIIeM
OKCIUTyaTaI[iy TPAHCTIOPTHO-
TEXHOJOTMYECKUX MAIIMH 1
KOMILJICKCOB

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AMCUMILINHBI

OO6mas TpyA0€MKOCTh JUCIUIUTHHBI COCTABISIET 9 3aueTHRIX enuHuIl (324 akaleMUUECKUX Jaca).




TpynoemMKkocTb,
Bun paGotsr aKaJeMHYECKHUX 9acOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
OO0masi Tpy10éMKOCTh 126 126 72 324
KonTakTHas padora: 17,5 16,5 17,5 51,5
Jlexuuu (JI) 8 8 4 20
[Tpaxtrueckue 3anstus (113) 8 8 8 24
JlabopaTtopusie padots (JIP) 4 4
Koncynbranuu 1 1 2
ITpomexxyTounas arrecrarus (3a4eT, SK3aMeH ) 0,5 0,5 0,5 1,5
CamocrosiTesibHasA padoTa: 108,5 109,5 54,5 272,5
- BbINOJIHEHUE KOHMPOIbHOU pabombl 40,5 435 16,5 100,5
(KoumpP),
- camocmosimenvHoe uzyuenue pazoenos: 10 10 10 30
- camonoo2omosKka (npopabomxa u
nosmopeHue 1eKYUoHH020 Mamepuaia u
mamepuana y4eOHuKo8 u y4eonvix nocoouii; 25 25 10 60
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 25 25 10 60
- N0020MOBKA K IK3AMEHY 8 6 8 22
Buja nToroBoro KOHTpoJs (3a4eT, IK3aMeH, IK3aMeH 3a4yer IK3aMeH
auddepeHumupoBaHHbIN 324eT)
Paznensl nucnumivbel, n3ydyaemsie B 1 cemectpe
KonnuecTBo yacos
Ne HaumenoBanwue pa3enon ayAutTopras BHEaY/I.
paznena BCETO abora 5
1|3 [ | PO
1 DJIeMEHTHI BICIIEH aJreOpbl 38 4 4 - 30
2 AHanmMTHYecKasi TeOMETPHS Ha TUIOCKOCTH U B 44 2 2 - 40
MIPOCTPAHCTBE
3 OCHOBBI MAaTEMATHYECKOTO aHAJIN3a 44 2 2 - 40
Uroro: 126 8 8 110
Paznensl nUCIUIIIMHDL, U3y4aeMbl€ B 2 CEMECTpe
KonuuecTBo yacos
Ne HaumenoBanwue pa3nenon ayAuTopras BHEay/I.
paznena BCETO abora 5
1|3 [ | PO
4 JuddepennmanbHOe HCUUCTICHHUE 34 2 2 30
5 DyYHKIMA HECKOJIBKUX MEPEMEHHBIX 34 2 2 30
6 WHTerpanbHOe UCUHUCIEHHE 58 4 4 50
Uroro: 126 8 8 110
Pazensr qUCHUIUIMHBL, ©3y9aeMbIe B 3 ceMecTpe
KonunuecTBo yacos
Ne HaumeHnoBanue pa3zaenon AyArTOpHad BHEay/I.
paznena BCETO abora
T 113 | 1P pabota
7 HuddepeHnnanbHbe ypaBHEHNS 16 4 4 8
8 Psiztbr 20 - - 20




KonunuectBo yacos
Ne HanmMenoBanwue pasnenon ayAuTopHad BHEAY/I.
paszena BCETO pabora
T3 | 7P pabora
9 Teopus BeposiTHOCTEH 18 6 4 8

10 OCHOBBI MATEMATHYIECKOM CTATUCTHKH 20 - - 4 20

Hroro: 72 4 8 4 56

Bcero: 324 20 | 24 | 4 276

4.2 ConepxxaHue pa3/ie/ioB JUCHUNIHHBI

Paszgea 1. DiiemeHTHI BbICHIEH AJIre0pbI

Martpuiibl: OCHOBHBIE ONpeAeIeHUs, KIaccu(pUKaIus, onepauny HaJ MaTpuIiaMu (CI0XKEeHHUE,
BbIUUTaHUE, YMHOKEHHUE), dJIeMEHTapHble IPeoOpa30BaHus MATPULl, TPUBECHUE K TPEYTOJIbHOMY BUAY,
TPaHCIIOHUPOBAHUE MATPUL; UX CBOWCTBA.

Onpenenurenu: GopmMysbl A BRIYUCICHHS onpeaenutenei 1,2,3 mopsakos. [Ipocreiimme cBolicTBa
ornpenenuTeneit. JlonomTHUTENbHBI MUHOP U anredpanyecKue JOMOJIHEHUS s 3JIEMEeHTa ONpeIeIUTENs,
ux cBoiicTBa. [IpakTyeckue nmpaBuia BHIYUCIECHUS onpeaenuteneit n > 4.0npeaenuTenb Tporu3BeACHUS
MAaTpHLL.

CucreMbl m JIMHEWHBIX YpPaBHEHUH C N HEM3BECTHBIMU: OCHOBHBIE OIPEIEICHHUS], KiIacCUPUKALIUS,
MeTo] ['aycca pemenns cucteMsl m JUHEHHBIX YPaBHEHHUM ¢ N HEU3BECTHBIMU; IpaBuiio KpaMepa perienus
CHUCTEMBI M JJUHEHHBIX YPaBHEHUM C N HEM3BECTHBHIMU. VccretoBaHne CHCTEM JIMHEHHBIX anreOpandecKux
ypaBHeHUN. CBONCTBA TMHEWHON 3aBUCHMOCTH.

OOpaTHas MaTpuIla: oNpeaesieHue, CBOWCTBA, BEIBOA (OpMYIbl Ajis BhiuncieHnus. [Ipumene-
HHUE 00paTHBIX MAaTPHIl IJs pemeHus cucteM. Konbio MaTpull, Tpymna HEBBIPOKICHHBIX MATPHII.
MarpuyHble ypaBHEHHS.

Panr maTpuisl, 6a3ucHbIif MEHOD. Pa3znuunbie Teopems! o panrax. [TonoOubie MmaTpunbl. Teopema
Kponexkepa - Kanemim o cCOBMECTHOCTH HEOJHOPOAHON JTMHEWHOW CUCTEMBI.

JInHeliHOE IPOCTPAHCTBO: ONPEAEICHUE, IPUMEPBI IMHEWHBIX POCTPAHCTB. IIoHsTHE NMMHENHON 3a-
BHCHUMOCTH HE3aBUCUMOCTHU CUCTEMBI BEKTOPOB, KPUTEPHI JIMHEHHON 3aBUCUMOCTH CUCTEMBI BEKTOPOB B
MIPOM3BOJIBHOM IpocTpaHcTBe. KoHeUHOMEpHOE JTMHEHOE MPOCTPAHCTBO: OnpeneaeHue, 0azuc, crnocod
BBIOOpa Oa3nca, KOOpAMHATHI BekTopa. Kputepuii TuHEHHON HE3aBUCUMOCTH BEKTOPOB B KOHEUHOMEPHOM
npocTpaHcTBe. MaTpuia nepexosia ot oHOro 6asuca K apyromy. Gopmysisl A7 CBSI3H KOOPIHHAT OJHOTO
U TOTO € BEKTOpa B IBYX 0a3ucax OJHOTO U TOTO ke JMHEHHOTO MPOCTPAHCTBA.

BexTops! B R?: 0cHOBHBIE Onpe/enens (paBeHCTBO, KOITMHEAPHOCTh KOMILIAHAPHOCTS), THHEHHBIE
onepanuu. CBOICTBa MHOKECTBA BEKTOPOB, IUIOCKOCTH (PEaJbHOTO MPOCTPAHCTBA), UCXOASIINX U3 OJHOM
TOYKHU: JTUHEWHOE MPOCTPAHCTBO, Oa3HC, pa3MEPHOCTb.

I[IpsiMoyronbHas cucTeMa KOOpAHHAT B R3, koopuHaThl BeKTOpa, IeHCTBHS Hajl BEKTOPAMH, 3a/1aH-
HBIMU B KOOpJnuHaTHOHM dopme. CkasipHast MPOEKIMS BEKTOpA Ha OCh: ONpeiesieHHe, CBOMCTBA, TEOMETPH-
YECKUN CMBICII KOOPUHAT.

CkansipHoe, BEKTOPHOE M CMEIIaHHOE TIPOU3BEICHUS BEKTOPOB: OIPEICIEHUs], CBONCTBA, (DOPMYJIBI
JUI BBIYMCIICHUS, IPUIIOKECHHUS.

Pa3nes 2. AHannTn4yeckasi reoMeTpHs HA IJIOCKOCTH H B MIPOCTPAHCTBE

[TnockocTh 1 npsMast B R*: pasznuunbie cioco6bl 3a1anHus, B3aMMHOE PAaCIIOIOKEHHE.

Kpussie BTOpoOro nopsiika: OKpy>KHOCTb, 3JUIMIIC, THIepOoia, napabdosa, uX reOMEeTPUIECKHE CBOM-
cTBa U ypaBHeHUs. [I0BEpXHOCTH, OCHOBHBIE CBOICTBA, KIacCUpUKALIHA.

Pacmmpenue nousaTus yncia. KoMmminekcHble yncia: OCHOBHBIE ONpeieNieHus], aredpandeckas,
TPUTOHOMETpHUYECKas, IoKa3aTelnbHast (POPMBbI 3aIIUCH, ONlEpallMK HaJl KOMIUIEKCHBIMU YUCIIAMH, F€OMET-
pudeckas uHTeprpetanus. OnpeneneHne KOMIUIEKCHBIX YHCEN, X N300pakeHne Ha MI0CKOCTH. Moaylb U
apryMeHT KOMIUIEKCHOTro yucia. AnreOpanyeckas, TPHTOHOMETpUYECKasl, oKa3aTeabHast HOpMbl KOM-
miekcHoro yucia. @opmyna Oitnepa. Onepanuu HaJ KOMIUIEKCHBIMH dncinaMu. @opmyna Myaspa. Kopau
U3 KOMIUIEKCHBIX YHMCEI.

Pa3gen 3. OcHOBBLI MAaTEMATHYECKOI'0 aHAJIHN3A



MHuoxkectBa. Onepaunu HaJ MHOXecTBaMu. YucinoBeie MHOKECTBA. OKPECTHOCTh TOUKU. MHOMXe-
CTBa TOYEK Ha MPSMOM, Ha IJIIOCKOCTH, B MPOCTpaHCTBE. OrpaHUYEHHBIE MHOXKECTBA. TOUHAsA BEpXHSAS U
TOYHAs HUXKHSS TpaHuIla. 3aMKHYThIe MHOKecTBa. DyHKIu. O0nacTh onpeaeneHus. MHOXKECTBO 3HAUCHUI
¢dbyakuun. Crnoxubie u oopatabie GyHKIuH. ['paduk GyHkimn. OCHOBHBIC dJIeMEeHTapHbIe (PYHKITNHU, UX
CBOMCTBA U TpaduKu.

Uucnosas nocnenoBaresibHOCTh. [Ipenen uncnoBoil nmocnenoBatenbHOCTH. CyllleCTBOBaHHUE Tpeaena
MOHOTOHHOW OTpaHMYEHHON MOCIEA0BATEIHLHOCTH. AprudMeTHIeCKue NeHCTBUS Ha/I IIPEIeTIaMH.

[Ipenen Gynkuu B Touke 1 Ha 6eckoHeuyHOCTH. OTHOCTOpOHHUE TIpeAeibl. Teopema o CBsI3U OHO-
CTOPOHHHUX MPeAeNoB ¢ npeaenoM Gpyakuun. OrpaHUYeHHbIE PYHKIIMA HA MHOXKECTBE X U B OKPECTHOCTH
ToukH X0.

Teopema 00 orpaHudeHHON QYHKINH, UMEIoIIeH npeen. Teopema 0 eMIMHCTBEHHOCTH TIpeiena
¢dbyakuun. Teopema 0 TPOMEKYTOUHON (HYHKITHH.

BeckoneuHo Manbie 1 6eckOHEYHO O0bIne (YHKITUHU, UX CBOWCTBA, CBS3h MEXKAY HUMU. Buibl He-
onpexaeneHHocted. Teopema o coxpaHeHnH 3HaKa npeaena GyHkuuu. Teopema o mepexoje B HEpaBeHCTBaX
K npeneny. Teopema o npezacraBienun GyHkuuu. [lepBolit 1 BTOpoii 3aMedaTebHbIe MPE/ebl.

[TonsiTie o GyHKIMU, HEMPEPHIBHON B TOUKE. Apr(pMETHIECKUE NEHCTBUSI Hal HETIPEPHIBHBIMU
¢bynkuusMu. HempepbIBHOCTB CIIOKHON U 00paTHOH pyHKIMI. HenmpepbIBHOCTH 371eMEHTapHBIX (DYHKITHIA.
CgoiicTBa GyHKIINNA, HETIPEPHIBHBIX Ha OTpe3Ke. TOYKM pa3phiBa U UX KIacCU(PUKAIIHS.

Pasznen 4. ludPepennuaibHoe ucuncjieHne

[IpousBoanas ¢pynkuuu B Touke. E€ reomerpuueckuit u Mexanuueckuii cMmoici. [Tonstue nudde-
peHuupyeMocTH GyHKIUM B Touke. CBsA3b MEX/y HENPEPBIBHOCTHIO U AU (HepeHInpYEeMOCTBIO.

Juddepennman GyHKIUHN U ero reoMeTpudeckuii cMbici. [IpuOarKeHHbIE BHIYUCIEHHUS C TOMOIIBIO
muddepennmana. [IpaBuna HaxoxaeHUS Tpou3BoaHON U quddepennnana. [IponsBoaHas TpuroHoMeTprde-
CKHUX, CTETICHHOH U JIOTapU(PMHUECKON ()YHKIIUHA.

[TpousBoaHas obpatHoil pyHKIMK. DopMynbl AU GepeHInpoBaHUs MOKa3aTENbHON PYHKITUN U
apKQyHKIHI.

HuddepennmpoBanne cnoxxnon Gpynakmuu. Jlorapudmuaeckoe nuddepenmnuposanne. uddepenm-
poBaHue PYHKIUI, 3aJaHHBIX TApAMETPHUUECKU.

[IpousBoaubIie U MU PepeHIraIbl BEICIIUX TOpsakoB. OCHOBHBIE TeopeMbl TudPepeHITHATIBHOTO
ucurcnenus: teopemsl @epma, Pons, Jlarpanxa, Komm. [Ipasuno Jlonurans.

VY ci10BUsI MOHOTOHHOCTH (PYHKIMH. DKCTpeMyMbl GyHKInU. HeoOxoaumoe U J0CTaTouHOE yCa0BUs
sKcTpeMyMa. OThICKaHNE HAUOOJBIEr0 M HAMMEHBIIETO 3HAYCHNH QYHKIUH, TuddepeHmpyeMon Ha OT-
peske.

HccnenoBanue GpyHKIIMHM HA BBITYKIOCTh, BOTHYTOCTh M TOUKHU Iieperuoa.

Haxoxnenue acumnrot ¢pyakuun. OOmmas cxema uccienoBanus GyHKIIMU 1 TocTpoeHue e€ rpadu-
Ka.

Pa3znen 5. ®yHKIUA HECKOJBKHUX MePeMEHHbIX

[Tonarue GpyHKIMI MHOTUX MTepeMeHHbIX. O0IacTh UX ONpeNeIeHUsl 1 MHOXKECTBO 3HaueHuil. ['eo-
MeTpudeckoe n3obpaxenue. [Ipenen u HenmpepsIBHOCTh QYyHKIIMU ABYX NepeMeHHbIX. CBoiicTBa (QyHKIHMY,
HETPEPHIBHON B 3aMKHYTOM, OTpaHUUYEHHON 00JIaCTH.

YacTasle npoussoansle. [lonsatue o nudpdepennupyemMoct GQyHKIUU ABYX IEPEMEHHBIX. Y CIIOBUS
muddepernmpyemMoctd QyHKIUHN B Touke. JJuddepeniman u ero cBsI3b ¢ YaCTHBIMU IPOU3BOIHBIMU. [ eo-
METPUYECKUIN CMBICI YaCTHBIX IPOM3BOIHBIX U AUddepeHnnania.

[Ipou3sBoaHbIe CINOXHBIX (GYHKIUH. YacTHBIE TPOU3BOAHBIE U AU(PepeHIInANbI BHICIIUX MTOPSAIKOB.
KacarenbpHast I0CKOCTh U HOPMaJlb K TOBEPXHOCTH.

OkcrpeMyM (PyHKITH IBYX repeMeHHbIX. Heo0XoauMble U 10CTaTOYHBIE YCIOBHS SKCTPEMYyMa.

Pa3nen 6. UnTerpasbHoe HCUUCIeHHE

[TepBooOpaznas. HeornpeaenenHslii UHTETpal U €ro CBOMCTBA. TabiHiia OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEeHHOM U UHTETPUPOBAHKE 110 YaCTsIM B HEOIpeIeJIeHHOM uHTerpaie. inrerpupoBanue
parMoHANBHBIX ()YHKIIHA.

WNHuTerpupoBanne upparmoHaIbHBIX U TPUTOHOMETPUYECKHUX ()YHKITUH.

3anava, IpUBOAAILIAS K MOHATHIO ONPENEIEHHOr0 nHTerpana. OnpeneneHHbIi HHTErpal Kak Mpeen
UHTErpalIbHBIX CyMM. CyIlIeCTBOBaHHUE U OCHOBHBIE CBOMCTBA ONPECICHHOTO HHTErpaa.



WHuTerpan ¢ nepeMeHHbIM BepXHUM nipeaenoM. @opmyna Herotona-Jleiibauma. MeToasl UHTETpUpO-
BaHUs B ONPEICICHHOM HHTErpaje.

I'eomeTprueckrie 1 MEXaHUYECKUE IIPUIIOKEHUS ONIPEIECIICHHOIO UHTETpaIa.

HecobcTBeHHBIE MHTErpaJIbI IEPBOIO M BTOPOTO poJoB. VX BbIUMCIEHHE U CXOUMOCTb.

3anava, DpuUBOJALIAs K IOHATHIO JBOMHOIO HTErpana. OnpesesneHue 1 CBOWCTBA ABOMHOIO UHTE-
rpana.

Brruucnenue nBoitHoro unrterpana: Ciydail npsMoyroisHOU 001acTH, KpUBOJIMHEHHOW 001acTH, B
IOJIAPHBIX KOOpAnHaTax. [IpuioskeHns qBOMHOrO MHTETpaa.

TpoitHoii nunTerpan. OnpeneneHue, CBOWCTBA, BEIUMCICHUE B PA3IMUHBIX KOOPAUHATAX, IPUIIOXKE-
HUSL.

KpuBonuHelinble HHTErpaibl IEPBOIO U BTOPOTO POJIOB, ONIPEEIEHHUE, CBOMCTBA, BEIYUCIECHUE, ITPU-
JIOKEHUSL.

CBs13b MEX1y KPUBOJMHENHBIMU UHTETpaJIaMu IIEPBOT0 U BTOporo ponos. ®opmyina ['puna. Ycno-
BHs HE3aBUCUMOCTH KPUBOJIMHEMHOIO HHTETPaJIa OT ITyTH MHTErpupoBaHus. IHTerpupoBaHue noaHoro
muddepennmana.

[ToBTOpHBIE HHTETPAJIBI IEPBOTO U BTOPOI'O POJOB, CBOMCTBA, BBIYMCIECHUE, IPUIIOKCHUS. CBA3b
Mexay HuMu. @opmyinel Octporpaackoro u CTokca.

Pasznen 7. Ju¢depennuaibHbie ypaBHEHUS

3agaua, MPUBOAILAS K MOHATHIO TG depeHNaTbHOro ypaBHeHUs. OCHOBHBIE TOHITUS TEOPUU
middepeHManbHbIX ypaBHeHUd. [uddepennunanbubie ypaBHeHHS IEPBOTO nopsaaka. 3aaada Komu u teo-
peMa o CyLIECTBOBAaHUM U €IMHCTBEHHOCTH penleHus 3aaaun Komm aiis auddepeHnnanbHOro ypaBHeHUs
nepBoro nopsaaka. O6iee u yactHoe peuieHus AuddepeHnnaIbHOro ypaBHeHus neporo nopsiaka. Judde-
PEHIMAJIBHBIE YPABHEHHS C PA3ACIAIOIUMUCS U Pa3JeICHHBIMU IEPEMEHHBIMHU.

OnHoponHbie ypaBHEeHUs. JInHelHbIe ypaBHEHHS. Y paBHEHHS B OTHBIX Ju(QepeHnnanax.

JuddepeHunanbable ypaBHEHMsI BRICIIUX NOPsAAKOB. 3aaaya Komm u Teopema o0 CylecTBOBaHUU U
€IMHCTBEHHOCTH peuleHus 3anaun Komm s quddepennnanbHoro ypaBHeHus n-oro nopsaka. Ooiee u
yacTHoe peuieHus. JJuddepennanbHbie ypaBHEHUS, TOMyCKAIOIUE IOHMKEHUE MOpsKa.

Jluneiinble nuddepeHnnanbHble ypaBHEHUS: OTHOPOJHBIE W HEOAHOPOAHBIE. JInHeHbIe 0THOPOI-
Hble TuddepeHnaibHbIe YpaBHEHUS, UX CBOMCTBA. JIMHETHAs 3aBUCUMOCTh M HE3aBUCUMOCTh (DYHKITUI Ha
orpeske. Bponckuan. Teopemsl 0 BpoHckuane.

dyHIaMeHTalIbHAs CHCTeMa pellieHui. TeopeMa o CTpyKType OOIIero pemeH s JIMHEHHOTO OHO-
poaHoro auddepeHnnansHoro ypasHenus. JInneitnsie ogHopoansle auddepeHnnanbable ypaBHEHUS C 110-
CTOSTHHBIMH KO3 (UITUEHTAMH.

Teopema o cTpyKType 00IIero pereHus: JTUHEHHOro HeoJHOpoJHOTO A hepeHInanbHOro ypaBHe-
Hus. Merton Jlarpanka Bapyuanuu MocTOSHHBIX. Perenue TMHEHOr0 HEOJHOPOAHOTO T ( dHEepEeHITHATHFHOTO
YPAaBHEHUs CO CIELUAIbHON PABOU YaCThIO.

Pasznen 8. Paabl

Yucnoseie psiapl. CxoauMocTh U cymma psiga. CBolicTBa cxonsmuxcs psaaoB. Heooxoaumoe ycmosue
CXOJIMMOCTH psifa. Psbl ¢ MONOKUTENBHBIMU WieHaMU. TeopeMbl cpaBHeHuUs. [Ipu3Haku cxogumoctu [a-
nam6epa u Komm. HTErpanbHbIi TPU3HAK.

3uakouepenyromuecs psaabl. Teopema JleiiOnuia. 3HakonepeMeHHbIe Psabl. AOCOIIOTHO U YCIOBHO
cxomsmuecs psaasl. [lepemectutenbHoe CBOMCTBO CXOASIIMXCS PAIOB.

OyHKIHOHATBHBIE psifbl. O0macTs cxogumoctu. CteneHnble psaabl. Teopema Abens. MHTepBan cxo-
numoctu. MaTerpupoBanue u auddepeHInpoBaHUe CTEICHHBIX PSAIOB.

Paznoxxenne ¢pyHKIMI B CTeNIEHHBIE psAbL. TeopemMa 0 eAMHCTBEHHOCTH Pa3ioKeHus! GYHKIUH B
creneHHoi psaf. Psaaer Tenopa u Makiiopena.

Tpuronomerpuueckuii paa. Psn @ypre. Paznoxxenune nepuoandeckoit pyHkuuu B psg Oypoe.

Psin @yphe 1715 4eTHBIX M HEUETHBIX (PYHKIIHIA, 3aJaHHBIX Ha UHTEpBaJie JuHOU 277 . Psim Oypre
s GyHKIuU ¢ nepuoaoM 2/. Paznoxxenue B pan @ypre Henepuoandeckoi GyHKINH.

Pa3nen 9. Teopusi BeposiTHOCTEH

KomOunaropuka u e€ ocHoBHbIE (hopmyiibl. CoObiTus. Bunbl coObrTuii. Onepanuu HaJl COOBITHSIMH.

BepositHoCTh coObITHA. KiTaccuueckoe, CTaTUCTHYECKOE, TEOMETPHUECKOE OTIPEIEICHUS BEPOSITHO-
ctu coObITHsi. CBOWMCTBA BEPOSTHOCTH.



AKCHOMAaTHYECKOE ONPEECICHUE BEPOATHOCTU. AKCHOMBI BEPOSITHOCTH.

Teopema cnokeHHsI BEpOSITHOCTEH. TeopeMbl 0 BEpOSTHOCTH IIPOTHUBOITOIOXKHBIX COOBITHUI, HEBO3-
MOJKHBIX COOBITHI, COOBITHIA, 00pa3yIOIIMX MOTHYO TPYIITY.

VYcioBHast BEposATHOCTh. Teopema yMHOKEHUS BEPOSITHOCTEN. ClIeICTBUS TEOPEM CIIOKEHUS U
YMHOXXEHUS: TeOpeMa CI0KEHHsI BEPOSTHOCTEH COBMECTHBIX COOBITUH, (OpMYJIa IOJTHON BEPOSITHOCTH,
dbopmyna baiieca.

Cxema bepnymn. @opmyna bepuymnu. @opmyna [Tyaccona. JlokanbHast 1 HHTErpanbHast (OPMYITbI
Myaspa-Jlannaca.

CrnyualiHbple BETMUMHBL: IUCKPETHBIE U HEMPEPBIBHBIE BEINYMHBI. 3aKOHBI paclpeaeeHus AUCKPET-
HBIX CIIy4alHbIX BEJTMYMH: MHOTOYTOJIbHUK pacrpeeNeHus:, psa paciupeneneHus, QyHKIus pacrpeaeacHus
u e€ cBolCcTBa, OMHOMHUAIILHOE pacipeenenue, pacnpenenenue [lyaccona.

YuciioBble XapaKTEPUCTUKU JUCKPETHBIX CIIyYalHbIX BEJIMYMH. MaTeMaTu4ecKoe OKuIaHue, JUc-
IIEPCUsSI U UX CBOMCTBA, CpPEAHEE KBalpaTHUECKOE OTKJIOHEHHE. OMHAKOBO paclpeieICHHbIE B3aUMHO HE3a-
BHCHMBIE CITy4alHbIC BEJIUYHMHBI.

HenpepoiBHas cinyvaiinas BennuuHa, e€ GyHKuus pacupeneneHus. [IMoTHOCTb pacnipeneneHus He-
MIPEPBIBHBIX CIIYYaHBIX BEIUYMH U €€ CBOMCTBA. YUCIOBBIE XapaKTEPUCTUKN HETIPEPBIBHBIX CIIyYailHbIX
BeaM4MH. OCHOBHBIE 3aKOHBI PaclpeAeIeHUsI HENPEPBIBHBIX CIIyYalHbIX BEJIMYMH: pABHOMEPHOE, IT0Ka3a-
TEJIBHOE U HOPMAJIBHOE PaCIIpeeIICHHUS.

Cucrema 1ByX ciydyaliHbIX BEJIMUYUH U 3aKOHBI €€ pacnpezeneHus. OyHKIMs pacnpeneieHus ABy-
MEpHOU CIIy4allHOM BEJIMYUHBI U €€ CBOMCTBA. [[IIOTHOCTH COBMECTHOTO pacnpeieiieHrus BEPOSITHOCTEN He-
IIPEPBIBHBIX ABYMEPHBIX CIy4alHBIX BEJIUYMH U €€ CBOKCTBA. [IIOTHOCTH BEPOATHOCTEN JBYMEPHOU CIIy-
YallHOM BEJIMYMHBL. Y CIIOBHBIE 3aKOHBI PACIPEIEICHUS COCTABISIOIINX CUCTEMBI TUCKPETHBIX U HENPEPHIB-
HBIX BEJIMYMH. Y CIIOBHOE MAaTEMaTUYECKOE OKHUIAHUE.

3aBUCUMBIE U HE3aBHCUMBIE CIy4YallHbIE BETUYMHBL. YN CIIOBBIE XapAaKTEPUCTUKU CUCTEMBI JIBYX CIIy-
yaiiHpIX BenuuuH. Koppensaunonnsiii MomenT. Koaddunment xoppemsiunu. HopmanbHblii 3akoH pacmpene-
JIEHUs HA MJIOCKOCTH.

Pa3gen 10. OcHOBELI MATEMATHYECKOI CTATUCTHKH

3amaua MaTeMaTHYECKON CTaTUCTHKH. | 'eHepaibHas COBOKYIHOCTb U BBIOOpKa. Byl BEIOOpKH.
Crnioco6s1 oTOOpAa.

CraTtucTudeckoe pacrpeieneHne BHIOOpKH. DMiuprudeckas QyHKIHs pacrpenenenus. [lognron u
rUCTOrpaMmMa.

Craructuueckue OLEHKU TapaMeTpoB pacrpeaeaeHus. TOYHOCTh OLEHKH, HaIe)KHOCTb, JJOBEPH-
TEJIbHBIN HHTEPBAJ.

JloBepuTeNbHBIE HHTEPBAIBI Ul [IAPaMETPOB CIIyYalHOM BEIMYMHBI, PACIIPEAEICHHON 110 HOPMAaJIb-
HOMY 3aKOHY.

[IpoBepka craTucTUUecKUX runote3. MeTos HaubosblIero nmpapaonoaoous. CTaTuCTHUECKUE METO-
JIbI 00pa0OTKH SKCTIEPUMEHTAIBHBIX JTAHHBIX.

4.3 JIaGopaTtopHbIe padoThI

Ne Kon-Bo
No JIP pasena HaunmenoBanue nabopatopHbix paboT qACOB
1-2 10 OCHOBBI MAaTEMAaTHYECKON CTATUCTUKH 4
Uroro: 4

4.4 IlpakTuveckne 3aHATHS (CEMHHAPBI)

Ne Kox-Bo
Ne 3ansaTus Tema
pasnena 4acoB
1 1 Marpuisl. Onpenenurenn. PaHr MaTpuiibl 2
1 Penienune cucteM TMHEWHBIX YpaBHEHUH pa3IMYHBIMH CIIOCOOaMU 2




BexTtopsl. JInHelHbIE U TUHEWHBIC ONEepallMi HAJl BEKTOPaMHU.
CkansipHo€, BEKTOPHOE U CMEIIAHHOE MTPOU3BE/ICHUSI BEKTOPOB

3 2 [Tpsimast Ha MIOCKOCTH, MPsIMasi ¥ MJIOCKOCTh B MIPOCTPAHCTBE: 2
KJIIOUEBBIE 33]1a4H

4 3 [Ipenen nmocnenoBaTenbHOCTH U QYHKIIUU )
HenpepsiBHOCTh QyHKITNI. TOoUKM pa3pbiBa M UX Kiaccuukanus

5 4 WccnenoBanune GyHKIMA U TOCTPOCHHUE rPaduKOB 2
OYHKIINY MHOTHX TIEPEMEHHBIX, 00JIACTh ONpeAeNeHUs, peel,

6 5 HEMPEPHIBHOCTh. YacTHBIC TPOU3BOAHBIC. DKCTPEMYM (DYHKITUH 2
MHOTHUX IEPEMEHHBIX HHTErpaia

7 6 [TepBooOpa3Hast  HeolpeaeIeHHbIH nHTerpai. OCHOBHBIC METO/IbI )
BBIYHCIICHUS] HEOTIPEICIICHHBIX NHTETPaJIOB

8 6 OnpeneneHublii nHTErpas1. [IpusioxeHus onpeneseHHoro 2

9 7 Juddepennmanpapie ypaBHeHUs | mopsiaka 2

10 7 Juddepennmanbapie ypaBHEHH 2 TOPsIKa 2

BepositHocTh coObITHs. [IpriMenenne hopmMy KOMOMHATOPHUKH IS
11 9 BBIYKCIICHHS] BEPOATHOCTEU. TeopeMbl CII0KEHUS U YMHOKEHHUS U 2
CJIEJICTBUS U3 HUX.

JlucKpeTHbIe cllydyaifHble BETUYHHBI: TIOHATHE, 3aKOHBI
pacnpenenenus, YucIoBble XapakTepucTuk. HempepbiBHbIE
CIIy4aifHbIE BEIMYUHBI: TTOHITHE, YHCIOBBIC XapaKTePUCTHKH,
3aKOHBI pacIpe/IeIeHUs

12 9

Hroro: 24

IIpumep KOHTpOJILHOI padoThl AJs 1 cemecTpa

1.Pemnts cucremy meronom Kpamepa u meronom I"aycca
5x, —5x, —4x, =3,
X — x,+5x; =11,
4x, —3x, —6x, =-9.
2. MeToaoM HCKITIOUEHHUsT HEU3BECTHBIX HAUTH 00111ee U Oa3MCHBIC PEIICHUS CHCTEM YPaBHCHUM:
X, +8x, —x; =1
2x, —x, —x; =10

3. Haiitu npousBenenue matpuny, AB= C, ecnu A, /3 aHbIL:

1 3
& -2 3
A , B=|-1 4
1 0 -5
2 5

4.]J1aHbpl KOOpIMHATHI BepinnH TpeyrobHuka ABC. Haiitu: 1) ypaBHeHHsI CTOPOH TpeyroibHUKA, TIPEICTAB-
JICHHbIE B O0IIEM BUJIE U C YIIIOBBIM KO3 PHUIIMEHTOM; 2) BETUYUHY BHYTPEHHETO yriia A, BEIPa)KEHHOE B
rpanycax; 3) ypaBaenue BeicoThl CH, ee nnuny; 4) ypaBHeHrne Meauanbl AM, ee IJTMHY U KOOPAMHATHI TOY-

k1 K nepeceuenus satoii menuansl ¢ Bbicotoit CH.
AE3-D, B(#4-5),  C@B .

IIpumep KOHTPOJILHOM padoTHI AJ1s 2 ceMecTpa

1.Haiitu nmpon3BoiHBIE IEPBOTO MOPSAKA JAaHHBIX (DYHKIUN

1
Ly x—1 =
1) y=x'e 2)y=1/ctgx3)y:m4)y:2x .

2.IIpoauddepeHpoBaTh HEIBHO 331aHHYIO () YHKITHIO:



—2x%y’ +xy° =3x> —6xy=0.
3. Beruncnutsb ¢ nomouisio auddepennnana npubImkEHHOE 3HaUEHUE BHIPAKCHUS 326 .
4.CocTaBUTbh ypaBHEHUS KacaTeIbHOW W HOPMAaJIU K 3aJJaHHOW KPUBOM B TOUKE C a0CITUCCOH Xo.
y=84x-70, x,=16
5. Haiitu npenenst

4_ 2_ 2_ 3_ 2_ _
1) lim "% 4)2 12)1imx2 o 2 3)1im ~ 25 4y fim ML
o0 3x" 4 x° —3x oo x” =5x"+9 TS xT—4x-5 " 5 031+x—1

6.ITpoBecTr moaHOE HcCIe0BaHNE PYHKIUU U TOCTPOUTH rpaduK. x

7. BEIYMCIUTD HEONPEETECHHBIA HHTETPAJT

2
a)  [Va' (= Tx+2)dx 0 | arcig™3x .. B) [(3x—4)-sin3xdx
1+9x

8. Berancnuth miiomnaap GUrypsl, orpaHUYCHHON JTUHUSMH:
x+y=0; y=2x-x.

IIpumep KOHTPOJILHOM padoThl A5 3 ceMecTpa
2xy
3xX -y
2. Haiitu yactHOe pemieHue quddepeHaabHOro YpaBHEHUs, YA0BIETBOPSIONIET0 HaYaIbHbIM YCIOBUSIM
Y-8y +16y=¢", 30)=0, y(0)=1.
3. Haiitu 1 n300pa3uTh Ha MIIOCKOCTH 00JacTh ONpeesieHus] QYHKIIUH IBYX NEPEMEHHBIX:
z= ln(x2 —y —1).
4. HaifTi yacTHBIE TPOU3BOIHBIC TIEPBOTO MOPsiIKa GYHKIIUMA IBYX MEPEMECHHBIX

o

a) z= ; 6) z=x"y" —3xy; B)z = xe” .

x+y
5.3 mepetacoBaHHOM K0J10/1bI (36 KapT) mocaea0BaTeIbHO W3BJICKatOTCS 3 KapThl. KakoBa BEpOsSTHOCTH CO-
OBITHS, UTO 3TH 3 KapThI:
Bce ognoit mactu?
Bce pasnbix macteii?
Conepsxat xoTst ObI OJTHOTO Ty3a?
6. Imerorcst 2 KOH(ETHHUIIBI, B OHOM JIeXaT 4 IOKOaAHbIe KOH(ETHI U 8§ KapaMmeseid, B Ipyroi- § moko-
TagHBIX ¥ 8 Kapameneid. Hayran BerauMaroTcs o 2 KoH(eTsl u3 Kaxaon konderauisl. Halitu pacnpenere-
HUE CIy4allHOW BETMYMHBI, PABHON YMCITy BHIHYTBIX IIOKOJAIHBIX KOH(ET, U €€ MaTeMaTHUeCKOe OKUIa-
HUE.

1. HaiiTu oO1iee penieHue win o0Iuii HHTerpain 1udepeHnaabHoro ypaBHeHUs ) =

KpuTtepnu onieHKH HHAUBHIYAJbHOH KOHTPOJIbHOM pPadoThI

OrneHka «3a4TEeH0» 32 KOHTPOJIBHYIO padOTy CTaBUTCS B TOM Cllydae, €CJIH KOJUYECTBO MPABIIIBHO BHITION-
HEHHBIX 3aJ]aHui (BKJIOYas BCE MOMYHKTHI) cOCTaBsieT He MeHee 90%.

OI.[GHKa «HE€ 3a4YTEeHO» CTaBUTCI B TOM ClIyda€, €CJIIM KOJIUYCCTBO ITPABUIJIBHO BBIIIOJHECHHBIX 3aI[aHI/II>'I
(BKJIIOYast Bce MOAMYHKTHI) cocTaBisieT MmeHee 90%.
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5 YyeOHO-MeTOAMYECKOE 00ecTIeueHHue TUCIUTIINHBI
5.1 OcHoBHas auTEpaTypa

[Mumnages, B. C. Bricmas marematuka. [lomubrit kype [Teker] : yueOnuk ans Gakamaspos / B. C.
[[Iunayes; [mox pen. A. H. Tuxonosa].- 4-e uzn., ucop. u noi.. - Mocksa : FOpaiit, 2014. - 607 c.. -
(baxanasp. bazoBsiii kypc) - ISBN 978-5-9916-3325-3.

5.2 lonmosiHUTeIbHAS JIUTEPATYPa

Kpemep, H. 11I. Marematuueckuii ananus [Tekct] : yueOHuk u npaktuxkym / H. I11. Kpemep, b. A.
[Tytko, 1. M. Tpummn; [moxa pen. H. III. Kpemepa]. - Mocksa : FOpaiit, 2014. - 620 c.

Bannun, K. B. Maremaruka [ 9nexkTponHslii pecypc] : yue0. mocobue / K. B. banaun, B. H. banuisl-
koB, A. B. Pykocyes. - M.: JOuutu-/lana, 2012. - 543 c. http://biblioclub.ru/

Manaxos, A. H. Beiciias marematuka [ 91eKTpOHHBIN pecypc] : YueOHO-MeTOINUeCKUN KOMILJIEKC -
M.: EBpazwmiickuii OTKpbITBIN HHCTUTYT, 2010. - 394 c. http://biblioclub.ru

Metoanueckie peKOMEHIallH 110 BHITIOJHEHNIO KOHTPOJIBHOM paboThl Mo nucHuiinae «MaTtemartu-
kan, 4.1 / JI.K. Adanacosa: Kymeprayckuii punman OI'Y — Kymepray: Kymeprayckuii hpunman
ory,2020.-27c.

Mertoanyeckue peKOMEHIAUH [T IPOBEACHUS IPAKTUUECKUX 3aHATHH 1o qucuuiuinae «Marema-
tuka»/ JI.K. Apanacosa — Kymepray: Kymeprayckuii pumman OI'Y, 2020. — 15 ¢

11


http://biblioclub.ru/
http://biblioclub.ru/

5.3 UnTepHeT-pecypchbl

1. http://www.mccme.ru/ URL: MockoBCKHii IIEHTP HENIPEPHIBHOTO MATEMAaTHIECKOTO 00pa30BaHMS

2. http://vilenin.narod.ru/Mm/Books/Books.htm MaremaTudeckast OnbinoTexa

3. http://en.edu.ru/ EcrecTBeHHO-HAYYHBIN 00pa30BaTEILHBIN MOPTAT

4. BectHuk MockoBckoro YHusepcutera. Cepus 1. Maremaruka. Mexanuka: ;xypHai. — M.: AreHCTBO
«Pocneuarsy - meproanueckoe HayqyHOE U3JJaHUE OTPaKaeT TEMAaTUKY BaKHEHIINX HAMpaBICHUM
TEOPETUYECKUX UCCIECAOBAHUMN 110 MATEMATUKE U MEXAHUKE. - http:// vestnik.math.msu.swstart-in-fr.html

5. Anrebpa u ananu3: xxypHal.- Cankt-IleTepOyprckoe oTaenenne MareMaTnuecKoro HHCTUTYTa
uM. B. A. Creknosa PAH http://www.pdmi.ras.ru/AA

6. luddepenmansasie ypaBHenus: sxypaail. — M.: MAUWK "Hayka /Muatepnepuoauka'.-
http://nasb.gov.by/eng/publications/difur/index.php

5.4 IIporpammHoe oOecnedyeHue, npodeccHoOHATbHbIC 0a3bl JAaHHBIX W HMH(OpPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI COBPeMEHHbIX HHGOPMALIMOHHBIX TEXHOJIOT Uil

1. - Omnepamuonnas cuctema Microsoft Windows

- Ilaker HacrompHBIX puiokeHuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. - Ilpunoxenus Microsoft Visio

4. - Antuupyc Dr.Web Desktop Security Suite

5. - becmatHoe cpenctBo mpocmoTtpa daiiinoB PDF - Adobe Reader

6. - CBoOoaHbIi (paiioBbIif apxuBaTop 7-Zip

o

7. - https://yandex.ru/ - 6ecrutatHbiii poccuiickuii MaTEpHET 0003peBaTens Annekc. bpaysep
8.  http://newgdz.com/spravochnik CripaBouHUK 1O BBICIIEH MaTeMaTHKE
9. http://aist.osu.ru/ AUCCT OI'Y - aBroMaru3upoBaHHasi HHTEPAKTUBHAs CHCTEMa CETEBOTO

tectupoBanus OI'Y
6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne T CHUIINHbI

JIeKIIMOHHBIE U TPAKTUYECKHUE 3aHATHS IPOBOAATCS B YUEOHBIX ayTUTOPUSIX.

AyIuTOpUM OCHAILIEHbl KOMIUIEKTAMHU YYEHHUYECKOW MeOeln, TEXHUYECKUMU CPEeICTBAMU 00Yy4eHus,
CITy>KaIllUMU JIJIs1 TIPeJICTaBlIeHUs yueOHOM HH(pOpMaIiy OOJIbIION ayTUTOPUH.

[Tomerenne 11t cCaMOCTOATENbHONH pPabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM,
nojkiaoueHHo k ceru "HMHTepHer", m obecmeyeHueM J0OCTyna B 3JIEKTPOHHYIO HMH(OPMAIIMOHHO-
oOpazoBarenbHyto cpeny pummana u OI'Y.

K paboueii npocpamme npunazaromcs:

e DOHJ OIEHOYHBIX CPEICTB JUIS TMPOBEACHUS MPOMEKYTOYHONW AaTTECTAMH OOYYAIOMIMXCS IO
JTUCIUTUINHE;

e Meroanyeckue peKOMEHIAHH JIJIsl 00yJaroIUXCsl IO OCBOCHUIO TUCIUIUINHBI.
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Juctunnuna: B 1.5, 7 Mamemamuxa

Dopma obyuenus: saounas
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PEKOMEHJIOBAHA na 3aceqanuu kadenps
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Haumernosanue kagedpot
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Hausmenoganue kagedper noonuce \{/ pacleugposra noonuci
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Honent xadenpst Du0J] JLK. Adanacosa
OONHCHOCD noonucs, pacuiugposra noonicy

OZIOBPEHA na 3acenanun HMC, nportokosn Ne 1 ot «28» asrycra 2020r.
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noonuce 7 pacuuposra nodnucu
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W.o. 3aB. kadenpoit AAX ) E.C. 3onotapes
% pacuughposKa noonucy
3aseayomuii OubIHOTEKOM fé C.H. Ko3zak
ndonuce pacuugposra nodnucu
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