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[lenpto caMOCTOATENBHON pabOThl 0OYyYAIOIIMUXCS SIBIISIETCA 00yueHHE HaBBIKAM
paboThl C HAyYHO-TEOPETUYECKON JUTEPaTypOl M MPaKTUUECKUMH MaTepHhalaMu, He-
O00XOAUMBIMU JUISI YTIIyOJIEHHOTO HM3y4YeHHs AWUCLUILIAHBI, a TaKXKe pPa3BUTHE y HHUX
YCTOWYMBBIX CIIOCOOHOCTEH K CaMOCTOSITEIFHOMY HM3YYCHHIO U M3JI0KEHUIO TIOTy4YEH-
HOM MHMOPMAIIUHU.

VY4eOHBIM MJIaHOM IIPEyCMOTPEHA CAMOCTOSTENbHAS pab0Ta CTY/I€HTOB:

Tabmuma — O6beM TUCIUTITUHBI 110 Pa3feiam
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1 cemectp
1. Bgeoenue 6 mamemamuueckuii anaius. Dnemenmol 25 5 8 12
Meopuy MHOJCECMS U YHKYUIL.
2. Teopust npedenos u HenpepvleHOCMb QYHKYULU. 27 6 11 10
3. Jugppepenyuanvroe ucuucnenue @yHKyuu 00HOU 39 12 15 12
nepeMeHHOl ¢ daemMeHmamu ouggdepeHyuaibHolu 2eo-
Mempuu.
4. luppepenyuanvroe ucuucienue QyHKyuil Heckob- 28 4 6 14
KUX NePeMEHHbIX.
5. Unmezpanvroe ucuucienue yHkyuii 00HOU nepe- 29 5 8 16
MEHHOLL
HToro 3a cemecTp 144 32 48 64
HToro no qucuumninHe (0e3 mpoMe:KyTOYHOI aTTe- 144 32 48 64
CTALMHU)
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2 cemecTp
1. Unmeepanvroe ucuucnenue GyHKYuU HECKOIbKUX 25 5 5 6
NePEMEHHDIX.
2. Bexmopmnulii ananus. 15 6 7 9
3. Auppepenyuanvrvie ypasnenus. 22 12 10 10
4. Yucnogvle u pyHKkyuoHaibHvle psiobi. 26 4 6 8
5. Paowvl @ypoe. 20 5 4 11
HToro 3a cemecTp 108 32 32 44
HToro no qucuumninxe (0e3 mpoMe:KyTOYHOI aTTe- 108 32 32 44
CTAIMH)

2.2 Conep:kaHue pa3aejoB TUCHUUILIHHBI (MOTYJIs1)

1 cemecTp

1. BBenenue. DIIeMEHThI TEOPUU MHOKECTB U (PYyHKIIUH.

[IpenMer maTeMaThueckoro aHanusa. [loHATHE MHOXKECTBA M MOAMHOECTBA.
ITyctoe MHO)kecTBO. MHOXKECTBO BCEX MOAMHOXKECTB MHOXecTBa. Omnepauuu Haj
MHOkecTBaMU. [lekapToBo mpousBeneHrne MHOKecTB. COOTBETCTBUE, OTHOIIICHUE, OU-
HapHOE€ OTHOUIEHWE. B3auMHO OJHO3HAYHOE COOTBETCTBUE. DKBUBAJICHTHBIE MHOXKE-
CTBa, CYETHBIC U HECUETHBIE MHOXKECTBA. DJIEMEHThI MAaTEMaTUYECKOM JIOTUKU: JIOTHYE-
CKHE CUMBOJIbI, YTBEPKIACHUE, CICICTBUE, TIPsMasi U 0OpaTHasi TEOPEMbI, HEOOXOIUMbIE
1 nocrarouHblie ycioBus. [lonstue orobpaxkenus (PpyHkuuu), ero o061acTu onpesene-
HUs U o0OJsiacTu 3HaYeHUM. DneMeHTapHble GpyHKIuu. O0patHoe oToOpaxkenue. Komro-
3UIUsl 0TOOpakeHU. MHOXKECTBO BCEX JEHCTBUTEIBHBIX YHCET U MHOXKECTBO BCEX TO-
YEK YHMCJIOBOM MPSAMOM, S5KBUBAICHTHOCTh 3TUX MHOXECTB. CBOMCTBA N€HCTBUTEIBHBIX
yucen. [lonMHOXkKecTBa MHOXKECTBa JEUCTBUTENbHBIX 4yuced. OrpaHMYeHHbIE (CBEPXY,
CHHU3Y) M HEOTpaHWYCHHBIC (CBEPXY, CHU3Y) MHOXXecTBa. HambompImmii (HaMMEHBITIHIN)
AJIEMEHT MHOXECTBa. BepxHsisi (HMXKHSs1) TpaHb MHOXECTBa. TeopeMa O CylIeCcTBOBa-
HUU BepxHel (HuxkHel) rpanu. [ToHsTHE OKpECTHOCTH ACMCTBUTEIIBHOTO YUCia (TOYKH)
1 OKPECTHOCTH C BBIKOJIOTHIM LIEHTpOM. [loHsSITHE mpeaenbHON TOYKM TOYEYHOTO MHO-
YKECTBA HA YMCJIOBOM NpsIMOW. BHyTpeHHHE U rpaHUYHbIE TOYKA. MHOXKECTBA IIOTHBIE
B ce0e, coBepilieHHbIe MHOKeCTBA. OTKPBITHIE U 3aMKHYThIE MHOYKECTBA.



2. [lpenen v HENPEPBHIBHOCTH (PYHKIIMH OJHON MEPEMEHHOM.

[Ipumepsr nocnenoBarenbHocTeil. [Ipenen uncnoBoil nocinenoBareabHocTu. Cy-
IIECTBOBAHUE MpEJeia y OrpaHUYEHHON MOHOTOHHOM MOCIIEN0BaTENbHOCTU. Jlemma o
BJIOKEHHBIX oTpe3kax. [loanocnenosarensHoctu. Teopema bonbuano-Belepuirpacca o
BBIJICJICHUU CXOISLIEHCS MTOANOCIIEIOBATEIBHOCTH. JIeMMa O CyleCTBOBAaHUU NIPEACIIb-
HOM TOYKHM y OTpPaHUYEHHOTO OECKOHEUYHOIro MHOKECTBAa Ha uucioBoi ocu. [Ipenen
GbyHKUIMM OAHOM nepeMeHHol. OTHOCTOPOHHHUE U ABYCTOPOHHUE Mpeieibl. beckoHeuHo
Masbie (0eCKOHEYHO OO0JbIIMe) BEIMYMHBI U UX CBA3B C npeaenaMu GyHkiuil. OyHKIuu
OJIHOM TEPEMEHHOW, HE MMEIOUIUE MpeJeNna B TOUKe M Ha OeckoHeuyHocTH. CBoiCTBa
ofepalu npeaenbHoro nepexona. [lpenensubiit mepexoa B cinoxHou pynkuuu. [lep-
BBI M BTOPOM 3aMedaTelsIbHbIC Ipenesbl. BTopol 3amedarenbHblii IPEAEN B 3a1a4de O
HAYUCJICHUH NMPOLEHTOB. CUMBOMBI o-Malioe U (OJ-00NbIIOE M UX MCIOJIb30BAHUE IS
PacKpBITHS HeolpeAeleHHoCcTe. HenpepblBHOCTh (DYHKIIMM B TOYKE M HA MHOKECTBE.
OnHOCTOPOHHSISI HENPEPBIBHOCTh. TOUKM pa3pbiBa U WX Kiaccudukanus. Apudmernye-
CKHE OIepalMy HaJ HenpepbhIBHBIMU (QYHKUMSIMHU. HenpephIlBHOCTh OCHOBHBIX 3JIEMEH-
TapHbIX (QyHKIUH. HempepblBHOCTH clOKHOW (QyHKIMU. BepxHss (HMXHSS) TpaHb,
rJI00abHBIA MakKCUMYM (MUHMMYM) (QYHKIIMM B €€ 00JacTH ompeaesieHus. TeopeMbl
Beitepmitpacca u bonbunano-Komu o HenpepsiBHOM Ha oTpe3ke GyHKuuu. Teopema o
CYLIECTBOBAHMM M HENPEPBHIBHOCTH OOpaTHOM (PYHKLHHU y CTPOrO MOHOTOHHOW (PYHK-
IIUU, HENpPEpBIBHON Ha oTpe3ke. PaBHOMEpHas HENPEphIBHOCTh (PYHKIMH M Teopema
Kanropa.

[TonsiTEe MPOM3BOJHON (PYHKIIMU OAHOW mepemMeHHOW. I'eoMeTrpuueckass MHTEp-
npeTauuu MNpou3BOAHON. YpaBHeHHe KacatenbHOUW. llonsitue nuddepenupyemoit
¢byukiuu. Heo6xonumoe u goctatouHoe ycioBue auddepenumpyemoctu. CBs3b He-
MpepbIBHOCTU U JuddepeHurpyeMocty GyHKUMU OAHOW mepeMeHHou. [Ipou3BoaHas
CYMMBbI, IPOU3BEACHUS, YACTHOTO, CJI0KHOM U 0OpaTHOM QyHkuuu. Juddepenimpona-
Hue (QyHKUUH, 33JaHHBIX MapameTpuyecku. [Ipou3BoHbBIE OCHOBHBIX 3J€MEHTAPHBIX
¢bynkuwmii. [lonstue nuddepenimana GyHkiuu ogHOM nepemeHHoM. ['eomeTpruueckas
untepnperanus nuddepeninuana. CroiictBa auddepennmana. MaBapuanTHOCTH Gop-
MbI TiepBoro auddepenimana. [IpousBoansie u nuddepeHnnans BRICIIUX MOPSIKOB
(GyHKIMM OHOM MEPEMEHHON U UX CBOMCTBA.

3. UccnenoBanue nuddepeHimpyeMbix QyHKITUN 0THON TEPEeMEHHOM.

[TonsiTue 00 sKcTpeMymax (PyHKIMU OJHON NEepeMEHHON. JIoKaabHBIN 3KCTpeMyM
(BHYTpEHHMI M TpaHMYHbIN) QYHKIUU OJIHOM mepemeHHoW. HeoOxoaumoe ycioBue
BHYTPEHHETO JIOKAJIBHOIO 3KcTpemyMa (Teopema Depma). Teopembl 0 cpefHEM 3Haue-
Huu (Teopembl Posuis, Jlarpanka u Kommn) u ux reometpuueckas uarepnperanus. [Ipa-
B0 Jlonuransa. @opmyiisl Tenopa 1 MakiiopeHa ¥ UX UCIIOJIB30BaHUE JJIS IIPEICTAB-
JIEHUsI ¥ TPUOJIUKEHHOTO BBIYHMCIICHUS 3HaueHW (yHKIui. [[ocTtaTouHoe yclioBHE
cTpororo Bo3pacTanus (yObiBaHHs) (YHKIMU Ha MHTepBaje. JlocTaTOYHbIE YCIOBHS
JIOKaJIBHOTO 3KCTpeMyMa (DYHKIIMHM OJHOU repeMeHHOo#. Beimykibie (BOTHyThIe) DyHK-
MU OJHOU mepeMeHHoi. HeobxonuMoe u 10CTaTouHOE YCIOBUE BBIMYKIOCTH (BOTHY-
tocTH). Touka nepernda. Heo6xoammoe u 1ocTaTouHOE yCIOBUS TOUKH niepernda. Bep-
THUKaJIbHBIC U HEBEPTUKAIBHBIC ACUMITOTHI Tpaduka GyHKIMH OTHOM niepeMeHHon. Hc-
cienoBanue (PyHKIIUU OJHOU MEPEMEHHON C MCTOIb30BaHUEM TIEPBOM M BTOPOU MPOU3-
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BOJHBIX M MOCTpoeHue ee rpaduka. OnpeaencHue rio0aaIbHOT0 MaKCUMyMa (MHHUMY-
Ma) GYHKIIMK OJTHOM TIEPEMEHHOM B 00JIaCTH €€ ONpeIeNICHUS.

4, dyHKIIMU HeCKOIBKUX TTepeMeHHbIX (DHIT).

[loHATHE N-MEPHOTO EBKIMAOBA NPOCTPaHCTBA. 1IOHATHE OKPECTHOCTH TOYKH,
OKPECTHOCTH C BBIKOJIOTBIM LIEHTPOM. [IoHsATHE NpenebHON, BHYTPEHHEW U TPAHUYHON
TOYEK TOUYEYHOI'O0 MHO>KECTBA HA IJIOCKOCTU U B 1-MEPHOM NPOCTpaHCTBE. OTKPBITHIE U
3aMKHYTBIC MHOKECTBA HA IUIOCKOCTH M B N-MEPHOM IPOCTPAHCTBE. BhImyKible U He-
BBIITYKJIBIE MHOXECTBA Ha INIOCKOCTU U B n-MEPHOM InpocTtpaHcTBe. [lonsTue paccros-
Hus. HepaBencTtBo Komm-byHSKOBCKOro, HEpaBEHCTBO TpeyrosbHUKA. MHOXkecTBa
CBSI3HBIC, HECBA3HBIC, OIPAHUYEHHBIE, HEOrpaHU4YeHHbIE. [locnenoBaTebHOCTh TOYEK
Ha IUIOCKOCTH U B N-MEpHOM IpocTpaHcTBe. [IOHATHE OrpaHMYEeHHON M HEOTPAaHWYECH-
HOM ITOCJEN0BATEIBHOCTH TOYEK.

®ynkuuu AByX nepeMeHHbIX. [loHATHE 0 MHOXecTBE (JINHUU) YpPOBHA (PyHKUIUHU
ABYX nepeMeHHbIX. O0o0uieHre Ha ciayyall (yHKIUN HECKOJIbKUX NepeMeHHbIX. [Ipe-
Aen QyHKUHUN HECKOJIBKUX NMEPEMEHHBIX. Apu(pMeTHUYecKre onepauu HaJ GyHKIUSIMHY,
MMEIOLUMHI KOHEUYHbIE TpeJiebHbIe 3HaueHNUs. HenpephIBHOCTh (PYHKIIMM HECKOJIBKUX
IIEPEMEHHBIX B TOYKE M HAa MHOXECTBE. TOYKM HENPEPBIBHOCTH M TOYKH pa3pbiBa
GyHKIMH.

YactHble npous3BojaHblE U 4YacTHble audpdepennmansl. duddepeHunpyemMocTsb
OHII. I'maBuas nuHelinas yacth npupaimienuss OHIL Tlonnsiit quddepenuman OHII.
Hoctatounoe ycinosue nuddepennupyemoct OHIIL. I'eomerpruueckass mHTEpIpeTalUs
4acTHBIX Mpou3BoJiHbIX. KacaTenpHas miockocTs k rpaduxy OHIIL. [Tudbdepenmnupye-
MocTh cioxubix @HII. MuBapuantHocTh (hopmbl auddepennmana OHII. YactHbie
Mpou3BOAHbIE U JU(DPepeHInabl MopsiiKa Bhllle IepBoro. Teopema 0 paBeHCTBE CMe-
HIaHHBIX YacCTHBIX NMpou3BoAHbIX. Dopmyna Teinopa nns GyHKIMI HECKONBKUX MEpe-
MEeHHBIX. POpMYJIbI I YaCTHBIX MPOU3BOAHBIX M AU((EepeHLNaIoB HEIBHbIX (DyHK-
1002078

Okctpemym OHII (aOGComOTHBIN, YCTOBHBIN, JTOKaIbHBIN, T100anbHbIN). Heob-
XOJMMOE YCJIOBUE JIOKAIBHOIO a0COJIIOTHOTO 3KCTpemMyMa. JlocTaTouHOE YCIOBHE JIO-
KaJIbHOTO a0COJIFOTHOTO AKCTpeMyMa. BhIMyKible U CTPOro BBINYKIIbIE (PYHKIIMH. DKC-
TpeMyM BhITyKJIoN GyHKunu. Oynkius Jlarpanxka u MuoxuTenu Jlarpanxka i 3aaauu
Ha YCJIOBHBIN 3kcTpemyM. Heob6xoanmoe yciioBue JIOKaJabHOTO YCIOBHOTO IKCTpEMyMa
U €ro reoMeTpudecKkas HHTepnperanus. JlocTaTouHoe yCIIOBHE JTOKAIBHOTO YCIOBHOTO
DKCTpEMyMa.

5. NHTerpanbHoe ucunciienne GyHKIMi 0JHOM epeMeHHOM.

[lepBooOpa3znas. Heonpenenenusiii unterpan. IlepBas ocHOBHasi TeopemMa UHTE-
IPaibHOTO UCYUCIIEHUS (O CYIIECTBOBAHUM MEPBOOOPA3HON Y HENPEPHIBHOU (PYHKIIUN).
CBoiicTBa HEOMpeAeICHHOr0 HWHTerpana. MHTerpanbl OT OCHOBHBIX 3JIEMEHTapHBIX
¢bynkumii. TabmuyHbie UHTErpabl. 3aMeHa MIEPEMEHHONW ¥ UHTETPUPOBAHUE TI0 YaCTIM
B HeompeaereHHOM uHTerpaine. Muorowiensl. Teopema besy. OcHoBHasi Teopema aj-
reoprl. PaznokeHrne MHOTOWICHA C JEHCTBUTEILHBIMU KOd(DPUITMEeHTaMu Ha JINHEHHbBIE
M KBaJpaTHYHbIE MHOXHUTEIHU. Pa3noskeHue parroHalbHBIX Apo0Oel Ha MpoCTeHIue.
WNuTterpupoBanne paoHaIbHBIX ApoOeit. HTerprupoBaHrne HEKOTOPHIX UPPAIMOHAIb-
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HBIX M TPAHCLEHJAEHTHBIX (PyHKUIMN. 3a7aun, MPUBOASIINE K TOHATHIO OMPEACIEHHOTO
uHTerpana. MarerpansHas cymma Pumana, onpeneneHHslii HHTETpall U €r0 T€OMETpH-
yeckas uHTepnperauus. Materpanbupie cymmsel [JapOy. CBoiicTBa onpeeeHHOro UH-
Terpajia (CBsI3aHHBIE C MOJBIHTETPAIBHOW (YHKIIMEH, C OTPE3KOM HMHTEIPUPOBAHHUSA).
Teopema o cpegnem 3HadeHUM. ONPENEICHHBIM HHTETpa] C INEPEMEHHBIM BEPXHUM
IpeAeIIOM M €ro MPOor3BOAHAs 1Mo dToMy Tipeaeny. @opmyna HeroTona-Jleitonuma. Bro-
pasi OCHOBHAsl TEOpEMa UHTETPAJILHOTO UCUUCIIEHUS (O CYIIECTBOBAaHUM OIPEIEIIEHHOTIO
MHTETpaia y HenpepslBHON GyHKIuH). MaTerpupyemsie o Pumany ¢ynkiuu. 3ameHa
NepeMEeHHON U (opMylia HHTEITPUPOBAHUS M0 YAaCTAM JUJISl OTPEACIEHHOTO0 MHTErpaa.
HecoOcTBeHHBIE MHTErpasibl. AOCOJIIOTHAs M YCIOBHAsl CXOJWMOCTH HECOOCTBEHHBIX
UHTErpasioB. [Ipu3Haku cXOAMMOCTH.

2 cemecTp

1. UuTerpanbHoe ucuncienne GyHKIMU HECKOJIBKUX MEPEMEHHBIX.

JIBOWMHOW M TPOMHOM MHTErpalibl, UX cBocTBAa. CBeA€HUE KPATHOTO MHTErpaia K
MOBTOpHOMY. [IOHSATHE n-KpaTHOrO MHTETpaja. 3aMEHa MEPEMEHHBIX B KPaTHBIX WHTE-
rpanax. [lonspHble, uIMHApUYECKUe U chepudeckue KoopauHatbl. KpuBosinHeHbIE
uHrerpaibl. Mx cBolictBa u Beruncienue. [londarue nmoBepxnoctu. KacarenpHas moc-
KOCTb ¥ HOpMaJIb K ITOBEpXHOCTU. [liomans noBepxHocTU. I10BEpXHOCTHBIE HHTETPAJIBI
Nx cBolicTBa U BEIYUCITICHHE. [ €OMETPUUECKHE U MEXAHUYECKUE TPUII0KEHUS KPATHBIX,
KPUBOJIMHEMHBIX U TOBEPXHOCTHBIX HHTETPAJIOB.

2. BekTopHBIN aHAIN3.

CxkansgpHoe U BEKTOpHOE mosie. [{upKynsuuss BEKTOPHOrO MO BAOJb KPUBOM.
[Torok moss yepe3 moBepxHocTh. Dopmyna ['aycca-Octporpanckoro. JluBepreHuus
BEKTOPHOTO MoJIs1, ee (pusnueckuii cmbici. @opmyna Ctokca. PoTop BEKTOpHOTO MO,
ero ¢usuyeckuii cMpici. [loTeHIManpHOE MoJie, ero CBOMCTBA. Y CIIOBHE MOTCHIIMAIb-
HocTH. Haxoxaenne noreHunana.

3. Iuddepennmansubie ypaBHECHHUS.

Huddepenunanbable ypaBHEHUS 1-TO MoOpsijika, pa3pellieHHble U HE pa3pelleH-
HbI€ OTHOCHUTEJbHO Tpou3BoAHON. 3anaun Koim. @opmylInpoBKa TEOPEMbl O CYIIIE-
CTBOBAaHUU U €IMHCTBEHHOCTH perieHus 3anaur Komm. YncieHHble MEeTOAbl PeleHUs
3ajauyn KoM i Jud@epeHnnanbHoro ypaBHeHus (Meron Oinepa, meron Pynre-
Kyrra). Auddepenunansubie ypaBHEeHUs! BhICIIUX MOpsiaAKoB. Tunbl quddepenunans-
HBIX YPaBHEHMM, JOMYCKAIOIINX MOHMKEeHUE nopsaka. JInnelnsle nuddepeHiaibHbe
YpaBHEHUS BBICIIETO MOPsAAKA. JIMHEWHbIE ypaBHEHUSI C TOCTOSIHHBIMU KO3 duiirieHTa-
MU M METOJIbl UX MHTerpupoBanusa. Cuctemsl AuddepeHuuanbHbIX ypaBHeHUu. JIunen-
HbIe cucTeMbl T depeHITNaTbHBIX YpaBHEHUN. JIMHEHBbIE cucTeMbl TudQepeHIraib-
HBIX YpaBHEHUI C MOCTOSHHBIMU KO3 (OUIIMEHTAMH U METOJIbl UX UHTETPUPOBAHUSI.

4. YucnoBble M GyHKITMOHATBHBIC PSBI.
Uucnoseie psanbl. CXoauMocTh U cymma psna. Heobxonumoe ycioBrue cXoaumMo-
ctu. JlelcTBusa ¢ psgaMu. Psabl ¢ HEOTpUIIATENbHBIMH YWieHaMU. [Ipu3HaKu cXoauMo-
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CTH. 3HAKOTIEPEMEHHBIC PSIbI, PAObI C KOMIUICKCHBIMU YjeHamMHu. AOCOIIOTHAs W
ycioBHas cxoaumoctu. [Ipusnak JleiiOnuna. CBoiicTBa aOCOMIOTHO CXOISAIINXCS PSJIOB.
OyHKMoHaNbHBIE psabl. O0nacTh cxoauMocTu. PaBHOMepHas cxoaumocTb. [Ipu3Hak
Beiiepmtpacca. CBolicTBa paBHOMEPHO CXOJISIIMXCS PSAIOB: HENPEPHIBHOCTH CYMMBI
psina, nouwieHHoe nuddepeHipoBanue U nHTerpupoBanue. CreneHusie psabl. Teope-
ma Abensa. Kpyr cxogumoctu. Psasl Teinmopa u Maknopena. Paznoxxenue ¢yHKIM B
CTEeIeHHbIe psAabl. [IpunoxkeHne psanos.

5. Pager @ypee.

OproronanbHbie cucteMbl (QpyHkuuid. Psg dypbe 1Mo OpTOroHaNbHON cucTeMe
dbyukiuit. Tpuronomerpuueckuit psg Oypre. PaznokeHne B TPUrOHOMETPUUECKHUE PsI-
nbl. Psin @ypbe 11 4eTHBIX U HEeUETHBIX QyHKIUN. TpuronHomeTpuueckuid psajg Oypwe B
koMIiekcHoM (opme. Onpenenenue unrerpana Oypee. [Ipeacrasinenue GyHKIUNA UH-
terpasiom. Unterpan ®ypwe 115 yeTHBIX U HeYeTHBIX QyHkiud. MuaTerpan dypee B
koMmIuiekcHou opme. [Ipeobpazoanue Oypre
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MeToauyeckue MaTepuaJbl
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