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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy nucuunnuHel paspaboTan(a)(n) 3asenyownii kagenpoi, K.H. (noueHT) Abybakunpos H.P. (Kadenpa obuwei
Matematuku, otaeneHme matematuku), Nail. Abubakirov@kpfu.ru ; noueHT, o.H. (goueHT) AbbizoB A.H. (Kadenpa
anrebpbl 1 MaTEMATNYECKOM NOrvkK, oTaeneHne matematuku), Adel.Abyzov@kpfu.ru ; accucTeHt, k.H. Tankud [.T.
(Kagpenpa anrebpbl 1 MaTemMaTM4eckol forvkun, otaeneHne matematukm), DT Tapkin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNEeTeHLMN
OrnK-1 CNOCOBHOCTbIO UCMONb30BaTh 6a30Bble 3HAHMS B 0651aCTM chyHAAMEHTabHbIX

pa3nenos MateMaTuky B 06beme, HEO6XOLMMOM LS BNaAeHNs MaTeMaTUYeCKnM
annapaToM B reorpadpmyeckux Haykax, ons obpaboTkm nHopmaumm n aHanmsa
reorpadouyecknx AaHHbIX

O6yyatolmiics, OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

- UICTOPUIO Pa3BUTMS MAaTEMAaTMHECKON MbICIM Kak B HAWEN CTPaHe, Tak 1 3a pybexom;
- OCHOBHble MateMaTn4ecKue TePMUHbI;

- TEOPETNYECKIE OCHOBbI PA3/INYHbIX Pa3aesioB MaTeMaTuKN, U3y4aeMbiX B pamMKax gaHHO obpas3oBaTesibHOM
Nnporpammsi;

- OCHOBHblE METOLbI [,OKA3aTEeNbCTB MATEMATMYECKUX YTBEPXKAEHWI U TEOPEM (LOKA3aTENbCTBO OT MPOTMBHOrO, N0
WHOYKUAW 1 T.4.).

JlonxeH ymeThb:

- NIPUMEHATb TEOPETMYECKNE 3HAHMS ONS PeleHns NpakTU4ecknx 3agad;

- IOrN4eCKn CBA3HO N apryMeHTnpoBaHHO nanaratb CBOK TOYKY 3pEeHUSA MpU peleHnn Hay4Ho-nuccnenosartenbCkux n
npukKnagHbiX 3anad;

- CTPOUTb MatemMaTnyeckme mogenn ndy4yaeMbolx SABNEHUN 1 aHann3npoBaTb UX;

- fenarb KONMYyeCTBEHHble 1 Ka4eCTBEHHbIE BbIBOAbI NO pe3ynbTaraM aHannsa NocTPOEHHbIX MatemMaTmnyeckmx
MoZenen;

- IOBOAMTb PeELlEeHME KOHKPETHON 3aaa4m 10 NPaKTUYEeCKu NpUeMNeMoro Buaa - Yicna, rpagouka, oopmynsl U T.4.;

- OPUEHTMPOBATbLCS B MaTEMaTNYECKON NuTepaType, yMeTb HAXOAUTb HYXHbIA Matepuan Ha 3a8aHHyIo TeMy, B TOM
yucne u B MIHTepHerTe.

JlonxeH BnapeTb:

- OCHOBHbIMW MateMaTU4eCcKNMN MHCTPYMEHTAMN U HaBbIKaMu;

- MeTo4amu romcka HeobxoAMMon MHGOPMaLUK 4J1S pelleHns MaTeMaTMYeckmx 3aaad;
- CNOCOBHOCTLIO K aHanM3y NonyYeHHoin nHdopmaumm.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

- MPUMEHATb MOMyYEHHbIE 3HAHWS N YMEHNS B MPOGECCUOHANIbHON AEATENBHOCTH.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BKNtoYeHa B pasgen "B1.6.02 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpazosatenbHol nporpammbl 05.03.02 "I"eorpadous (He NPesyCMOTPEHO)" 1 OTHOCUTCS K 6a30BOiA
(obwenpodeccuoHanbHo) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTakTHasi paboTa - 72 yaca(os), B TOM 4ucne nekuum - 36 4yaca(oB), npakTnyeckme 3aHsTus - 36 4aca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 144 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA ANCUUMNMUHBL: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CEMECTpeE.
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4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocTtosaTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
3aHAaATUSA paboTbl

Jlekuunn

Tema 1. Matpuubl 1 onpegenutenu.
1. |PeweHne cuctem nMHemHbIX 1 2 2 0 8
YpaBHEeHWIA

Tema 2. OCHOBHbIE MOHATUSA O
BEKTOpax 1 OEACTBUSAX C HUMMW.
2. |CkanspHoe, BEKTOPHOE 1 CMeLlaHHoe 1 2 2 0 8
NpOV3BELEHNS BEKTOPOB, UX
CBOMCTBA.

3 Tema 3. JIuHum nepsoro 1 BTOPOro 1 > 5 0
" InopsAka Ha NnockocTy.

Tema 4. MHOXecTBa, NoHATHE
4 doyHKkumK. Mpenen doyHKUuK, ero 1 2 2 0 8

" |BblYMCnEeHne. HenpepblBHOCTb
pyHKUMN.

Tema 5. lNoHsATHE Npon3BOAHON
5. |byHkuun, ee Bblymucnenue. Mpasuno 1 2 2 0 8
Nonutans. ViccnepoBaHue oyHKUNRA.

Tema 6. HeonpeneneHHbI HTErpan.
6. |Tabnuua nHterpanos. Metoabl 1 8 8 0 32
WNHTErprpoBaHms.

Tema 7. OnpeneneHHbIvi MHTerpan,
7. |ero ceoicTBa. MpunoxeHus 2 4 4 0 16
onpeneneHHoro nHTerpana

Tema 8. MNoHsTME hyHKLMM
g, |HeCKONbKIX NepeMeHHbiX. YacTHble

" [Npon3BOAHbBIE N BKCTPEMYM CPYHKLIUN
LBYX NMepeMeHHbIX.

Tema 9. lncbdepeHumanbHble

9. |ypaBHeHus. 3apnaya Kowwn. Metogpl
" |peweHns ypaBHeHWUiA Nepeoro un

BTOPOro NOpsAKOB.

Tema 10. HYucnosble psabl, NpUsHaku
cxogumocTn. CteneHHble paabl.
10.|Pannyc n obnacTtb CXoONMOCTHM. 2 2 2 0 8
PasnoxeHue pyHKUMI B paabl
Terinopa n MaknopeHa.

Tema 11. [1BOVHbIE UHTErPANbI, NX
11 [nPunoxeHus. KprBonuHeiHble

NHTErpanbl, MX NPUNOXEHUS.
®dopmyna MpuHa.

Ntoro 36 36 0 144

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. MaTtpuubl n onpenenurenu. PellieHne cucteM IMHENHbIX YpaBHEHUI

Onepauun Hag MaTpuuamn: CNOXEHWEe MaTpuL, YMHOXEHNE MaTpuL, TpaHCNOHNpoBaHue. BoluncneHne onpenenuteneit
2 1 3 nopsaka no rotToBbIM chopmynam, 4 nopsiaka nytTem NoHMxeHmeM nopsoka. Kputepuii obpatnMoct MaTpuLlbl,
HaxoxaeHue obpaTHo MaTpuubl 1 ee paHra. Pewexne CJTAY Metonamu Kpamepa, Maycca n MatpuyHbIM METOLIOM.

Tema 2. OCHOBHbIE MOHSATUSA O BeKTopax U AeMACTBUAX C HUMWU. CKanﬂpHoe, BEKTOpHO€e u cMeLuaHHoe
npousseneHUs BEKTOPOB, UX CBOUCTBA.

3AE
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BeKTopa, CNOXeHWne BEKTOpPOB, YMHOXEHME BEKTOpa Ha CKkansp, HopMa BeKTopa. PaznoxeHue BEKTOpa no 68.3|/|Cy.
Bbluncnexne CcKansapHOro, BEKTOPHOro 1 CMeLWwaHHOro npon3seneHns BEKTOPOB Mo roToBbiM oopMynam. HaxoxgaeHne
yrna mexay nByms BeKtopamu. reOMeTpVI‘-IeCKI/II‘/'I CMbIC/1 CMEeLWaHHOro n BEKTOPHOro npon3eeneHuns. KOﬂJ'II/IHeapHOCTb
BEKTOPOB, KpI/ITepI/II7I KONMNHeapHOCTN B TEPMMNHAX BEKTOPHOIro Npon3eeneHuns.

Tewma 3. JIuHum nepBOro U BTOporo nopsigoka Ha njioCKOCTu.

YDaBHeHI/Ie I'IpﬂMOI7I Ha NIOCKOCTU: C YrNoOBbIM KOOPMLMEHTOM, B OTpe3Kax, I'IpOXO,D,FILI.I,GVI 4yepel3 OBe TO4HKN. ﬂepexo,u, K
O6LI.I,eMy M HOpMasibHOMY ypaBHEHUIO ﬂpﬂMOI7I. PeweHne ﬂpOCTGI7ILIJI/IX 3a0a4y Ha nNnoCcKOCTU. I/I3yL|eHv|e ypaBHean?l
annunca, r|/|r|ep6onb| n napa6onb|, MX HNCNOBbIX XapakKTepUucTuk. rlpVIBe,D,eHI/Ie obuiero ypaBHEHUA Kpl/lBOI7I 2 nopsagka K
KaHOHM4YeCKOMYy BMnayY.

Tema 4. MHOXecTBa, NoHATUE dpyHKUMK. Mpeaen doyHKLUK, ero BbluucneHue. HenpepbiBHOCTb COyHKLMMN.

[MoHsATME MHOXEeCTBA M NoAMHOXecTBa. KOHEYHbIe MHOXECTBA M YMCNO NX NoAMHOXeCTB. Onepaumm Hag MHOXECTBaMN:
o6 beauHeHve, nepeceveHne, JOMNOIHEHNE 10 HEKOTOPOro MHOXECTBA. BblumcneHvne npenenos, narwmx
HeonpeneneHHocTw. MNepBblli 1 BTOPOK 3aMedaTenbHble Npenensl. HaxoxaeHue Todek paspbiBa PyHKUUA, UxX
Knaccudukaums.

Tema 5. NoHaATUE Npon3BoaHoN PyHKLUM, ee BbiuucneHune. Mpasuno Jlonutans. UccnepoBaHne chyHKLMIA.

Tabnmua 0CHOBHbIX MPOU3BOAHBIX. HaxoXaeHye Npon3BOAHbIX QOYHKLMIA Pas3fINYHbIX KNacCoB, NMPUMEHEHVE NPaBui
ANPIEPEHLIMPOBaHNS 1 NpaBuia NPOM3BOAHON CNOXHON goyHKUMK. dndodpepeHumnpoBaHme napameTpuyecku
3aaHHon goyHKuMK. JlorapudomMmyeckoe audpgpepeHUmMpoBaHe. BelumcneHne npenenos ¢ NoMoLubio npasuna
NonwuTans, pasnuyHeole cnyyan. ViccnenoBaHve goyHKLMIA C NOMOLLbIO MPOU3BOAHON, MOCTPOEHME ee rpadomka.

Tema 6. HeonpegeneHHbin uHTerpan. Tabnuua uHterpanoB. MeToabl MHTErPUMPOBaHUSA.

M3yyeHune pasnuyHbix METOO0B MHTErPUPOBAHMS: HENOCPEACTBEHHOE, 3aMeHa NepeMeHHON, UHTErpMpoBaHne no
YyacTaMm, BblaeneHne NonHoro keagpara. VIHTerpnpoeaHue paurMoHanbHbIX QOYHKUUA pasnoxXeHneM Ha npocTtenwue
Lpobu, TPUroOHOMETPUYECKNX CPYHKLMIA pa3nnyHbiMKM 3aMeHamu. [NpreMbl MHTErPMPOBaHNS PpPaLMOHANbHBIX GOYHKLNIA 1
PYHKLNIA C 9KCMOHEHTOMN.

Tema 7. Onpe.u.eneHHbM MHTerpan, ero CBOMUCTBa. I'Ipvmoerml onpeneneHHoOro nHrerpana

dopmyna HbtoToHa-NleinbHuua. MNoBeaeHve UHTerpana npyu cMeHe rpaHnL, MHTerpupoBaHns. MeTtoabl BblYMCIEHMS
onpeneneHHoro nHTerpana, abcontoTHas 1 YCNoBHAs CXOAMMOCTb UHTErpanos. MpunoxXeHns: BblYUCeHNe nnowaan
KPUBONVHEHOM Tpaneumn, o6beMa Tena BpaleHnsi, AN1Hbl KPUBOR. BbluncneHne Heco6CTBEHHbIX MHTerpanos 1 1 2
pona.

Tema 8. MoHsiTMEe PYHKLUMN HECKONBKUX NEepeMeHHbIX. YacTHbie MPON3BOAHbIE U 3KCTPEMYM (PYHKLMK OBYX
nepeMeHHbIX.

HaxoxpaeHve obnacTtv onpeaeneHns v NMHUIA YPoBHS oyHKLMI ABYX NEpeMeHHbIX. BbluncneHme 4acTHbIX NpOon3BOAHbIX
NepBoro 1 BTOPOro nopsaka. Heobxoammoe 1 AocTaTodHOE YCNOBUS SKCTPEMyMa (OYHKUMS ABYX NEPEeMEHHBbIX:
HaxoXeHNe KPUTUYECKMX TOHEK U ToYek aKcTpeMyMa. MeToa HavMeHbLNX KBaapaToB. BeluvcneHne npona3soaHoi no
HanpaBneHuo U rpaaneHTa qoyHKLUN.

Tema 9. OudpdpepeHumnanbHblie ypaBHeHUs. 3apada Kowu. Metoabl pelueHUs ypaBHEHUI NepBoro U BTOporo
NopsiAKOB.

PeweHne ,umcpcpepeHumaanblx ypaBHeHMI7I nepsBoro nopsnka B 3aBUCUMOCTHU OT X TUNA (C pasoendatoumnmmncs
nepeMeHHbIMn, 00HOPOOHDbIE, HMHeIZHbIe). KHaCCI/I(bI/IKaLI,I/IFI a.y. 2 nopsnka, oonyckalwuwmx noHn>XeHne nopsnka.
PeweHne OOHOPOAHbIX O.Y. 2 nopsanka ¢ NOCTOAHHbIMUA KOS(*)CpI/ILI,I/IeHTaMI/I C NMOMOLbIO XapakTepnucTtnyeckoro
ypaBHeHUs. PeweHne HeoOQHOPOOHbIX O.Y. 2 nopsanka ¢ NOCTOAHHbIMU KOS(p(pI/ILLI/IeHTaMI/I M cneunanbHom I'IpaBOM
4acTbio METOOOM HeonpeneneHHbIX K03Cp(pI/1LlI/IeHTOB. MeTon Bapunaunmn I'IpOI/I3BOJ'IbHOIZ NOCTOSAHHOW.

Tema 10. UucnoBblie psabl, NpU3Haku cxopumocTu. CTeneHHble psabl. Paguyc n o6nacte CXo0AMMOCTMH.
Pa3noxeHue coyHKUUM B psaabl Tennopa u MaknopeHa.

MccnepoBaHme cx0AMMOCTM 3HAKOMONOXUTENbHBIX PSA0B C MOMOLBIO NpU3Haka cpasHeHus, anambepa,
nHTerpanbHoro npmnaHaka Koww. iccnepnoeaHne CX0AMMOCTI 3HAKOYEPEOyOWNXCS PAAOB C NOMOLLbIO MPU3Haka
NeinbHnua. HaxoxneHwe paguyca n 06nactm Cxo4MMOCTU CTENEHHOTO psaa. PasnoxeHne faHHOR OyHKLMM B PSS,
MaknopeHa v Tennopa.

Tema 11. [LBoMHbIE MHTErpanbl, UX NpunoxeHusa. KpusonmHenHble NHTErpanbl, UX npunoxeHus. dopmyna MpuHa.

BbluncneHve OBOMHBIX MHTErpanos CBEAEHMEM K MOBTOPHOMY, paccTaHOBKa Npenenos UHTErPUPOBaHKS. Nepexon K
nonsipHbIM KoopanHaTaM. [prnoxeHns OBOMHbIX MHTErpanos: naowaab NAoCKo ourypsbl, naowanb NOBEPXHOCTH,
06beM Tena. BolumcneHne KpUBONUHEHbIX MHTerpanos 1 1 2 pona, pasnuyHele cnyyau. MNprunoxenns: nnowanb
NNockow courypbl no coopmyne I'puHa, onnHa KpUBON.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

AHanutnyeckas reomeTpus (peleHune 3apad) - http://www.pm298.ru/reshenie/analitpl.php
Boicwasa matemaTuka (Bce pasnensl nporpammel) - http://yaHanmarematuky.pdp/student
MeTonbl uHTErpMpoBanHus - http://www.cleverstudents.ru/integral/integration_methods.html
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumu B xone NeKLUMOHHbIX 3aHSTWI BECTU KOHCNEeKTUpoBaHne ydebHoro matepuana. Obpalwartb BHUMaHue
Ha KaTeropvu, oopMyIMPOBKYM, pacKpblBalowWme CoAepXaHue TeX UNn NHbIX SBIEHWUI 1 NPOLIECCOB,
Hay4Hble BbIBOAbI U NpaKTUu4yeckne pekoMeHgaumn. XenatenbHo ocTaBuTb B paboymx KOHCNeKTax
Monsi, Ha KOTOPLIX AeNate MOMETKU N3 PeKOMEHA0BaHHON NUTepaTypbl, AONONHSOWME MaTtepuan
MpOCNyWaHHON Nekunm, a Takxe noavyepkusaiolme ocobyto BaXHOCTb TEX UMM UHbIX TEOPETUYECKMX
nonoXeHwin. 3aaaBatb NpenoaaBaTtento YToYHsoWmMe BONPOoCh! C LESblo YSICHEHNS TeopeTnYecKmX
MONOXEHWi, paspeLieHns CNOPHbIX CUTYaLWIA.

npakTnyeckume | B xoie NoAroToBKM K MpakTUYECKMM 3aHATUSIM BHUMATENbHO N3Y4YnTb U MPOoaHanM3npoBatb
3aHsATNA peLeHHble B ayAMTOPMN 3a8a4u, pa3obpatb CNOXHbIE U HEMOHSATHbIE MOMEHTbI C MPUBNEYEHNEM Kak
COBCTBEHHbBIX KOHCMEKTOB, TakK 1 OOMONHUTENbHON NMTepaTypbl, BKoYas VIHTepHeT-pecypchl 13 n.8.
3aTeM caMoCTOATENBHO BbIMOMHUTDL AOMAlLHEE 3aAaHne, 3anncaTb OKOHYATENbHbIE PELIEHUS B
pabouyio TeTpamb, 3anucaTb BOHMKLWNE BOMPOCHI 418 UX MPOSICHEHUS! HA NPAaKTUYECKOM 3aHSATUN.

camocTos- | B xone camocTtosiTensHol paboTbl CneayeT CBOEBPEMEHHO U3yyaTh TEOPETUYECKUI MaTepuran,
TenbHas MOBTOPHO pa3bupaTtb PacCMOTPEHHbIE HA NPaKTUYECKMX 3aHATUAX 3a4a4W HA NPEeAMET HEMOHATHbIX
pabota MOMEHTOB. Bce cnoxXHble U HEMOHSATHbIE MOMEHTBI pa3obpaTtb C NpUBNEYEHNEM KaK COBCTBEHHbIX
KOHCMEKTOB, Tak 1 AOMNONHUTENBHON NUTEepaTypbl, BKNoYas MIHTepHeT-pecypcehl 13 n.8.

3auet B xone noaroToBKM K 3a4eTy Bbly4nTb HEOOXOAUMBIV TeopeTudeckuii matepran. OTaenbHoe
BHMMaHVe yOenuTb onpeneneHusiM n oopMynmpoBkam TeopeM. PazobpaTb foka3aTenbCTBa TEOPEM U
OTMETUTb HEMOHSTHbIE MOMEHTHI. [popellaTb HECKONbKO TUMOBbLIX NMPUMEPOB Ha KaX Oyl TEMY ANs
MONHOr0 YCBOEHNS. MOAroTOBMTLCS K PEEHNIO 3a4a4, KOTOpble BCTPETSATCSA Ha 3adeTe. Ha
KOHCYNbTaLumn NPOSICHUTL BCE HEMOHSThIE BOMPOCHI U 3a4a4u.

10. MepeyeHb MHCGOPMALMOHHBIX TEXHONOIMIM, UCNOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJloUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyeit nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TEXHUYecKon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyrolwme KOMMOHEHTbI:

MomelleHnst oNisi cCaMOoCTOSITENbHOM PaboTbl 0BYYaOWUXCS, YKOMMNIEKTOBAHHbIE CMELUann3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOAKIIIOHEHMUS K ceTu "VIHTepHeT" 1 obecrnedyeHrem
J0CTyna B 3NeKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpely KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).
KomnbloTep 1 NpuHTEp 4N pacnedvatku pa3aaToyHbIX MaTepranos.

MynbTuMeguiiHas ayoutopusi.

12. Cpe.u,cma ajantauumm npenogasaHus ouCcUMNIUHbI K ﬂOTpEﬁHOCT’ilM 06yl-|a|ou.|,v|x09| UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytolwme MeToapl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NNLAMW C OFPaHNYEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeoépaaoBaHVl;l B
anbTepHaTuBHbIE POPMBI, y,ﬂ,06HbIe ONS pasnun4yHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B PA3NNYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBmaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
Hanpumep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 05.03.02
""eorpacomsa” n npouo NOArOTOBKMN "He NPenyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.02 Matematuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 05.03.02 - "eorpadums

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:
1. MucbMeHHbin, O.T. KoHcnekT nekuuii no Bbicwer matematuke (2 4.) / O.T. NucbMeHHbl - 14-e n3g. - Mocksa:
Aipuc-npecc, 2015
2. Tyranb6aes, A.A. OCHOBbI BbiCLIE/ MaTeEMATUKN [ONeKTPOoHHbIN pecypc] / A.A. Tyranbaes - CaHkT-MNeTtepbypr [1 op.]:
NaHb, 2011. - 496 c. Pexxum goctyna: https://e.lanbook.com/book/2036

3. Wupokosa E.A. Kypc nekunii no matematuke ana HanpasneHus 020700 - reonorus [OnekTpoHHbIn pecypc] / E.A.
Wnpokosa ,O.H. ToneHesa - KaszaHb: KasaHckuii yHnsepcutet, 2012 - 168 ¢. Pexxum goctyna:
https://kpfu.ru/docs/F736557483/Bakalavry.pdf

JononHuTtenbHas nuteparypa:

1. Mycak A.A. Beicwas matematumka: y4ebHuk ons ctyneHToB By3oB: B2 7. T. 1./ A.A. T'ycak. - 6-e uaga. - MuHck:
TetpaCucrtemc, 2007. - 542 c.

2. MuHopckuii B.MN. CHopHUK 3a8ay no Beiclwein matematuke: yiebHoe nocobue ans BTy3oB / B.M. MuHopckwia. -
N3paHne 15-e. Mockea: N3a-80 duanko-marematnyeckon nutepartypsl, 2008. - 336 c.

3. Wnnaves B.C. Hayana Bbiclein matematnkn [OnekTpoHHblin pecypc] / B.C. Wnnaves. - n3a. 5-e, ctepeoTtunHoe. -
CaHkT-lMetepbypr: NlaHb, 2013. - 384 c. - Pexum goctyna: https://e.lanbook.com/book/5713
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.02 Matematuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 05.03.02 - "eorpadus

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CtpaHuua 10 ns 10.




