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PA3JIEJI 1 — AJITEBPA

[lemple W pauMOHAIBHBIE 4YHUCHA, JCUCTBUA HAJ HUMH. JIEHCTBUTENBHBIE YHCIA, HX
NpeJCTaBIeHUEe B BHUAC JCCATUYHBIX aApoOeil. M3o0paxkenue uyucen Ha mnpsmoi. Moxayns
JEHCTBUTEIBHOTO YHMCIIA U €70 FEOMETPUUECKUN CMbICH. CTENeH! ¢ pallMOHAIbHBIMU MIOKA3aTEIIAMU,
ux cBoiicTBa. CTENEHU C NEHCTBUTENbHBIMU MTOKa3zaTesiMu. CBOMCTBA CTENEHU C AEHCTBUTEIbHBIM
nokazateneMm. CpaBHeHue creneHeil. [I[peodpasoBaHus BeIpaKeHUH, conepkammx creneHu. Kopau
HaTypaJIbHOM CTEIIEHU U3 4YUCla U UX CBOMCTBA. BbIUMCIIEHME U CpaBHEHHME KOpHEW. BblnonHeHue
pacueToB C paaukaiaMmu. PemieHue uppauMoHanbHbIX ypaBHeHMH. Jlorapugmel. OcHoBHOE
norapudmudeckoe  ToxaectBo.  OcHOBHbIe — cBoicTBa  JiorapudmoB.  [IpeoOpasoBanue
norapupMUUecKuX BelpakeHUH. Panquannas Mepa yria. BpamarensHoe nsmkenue. CuHyc, KOCHHYC,
TAHI'€HC M KOTaHreHc yuciia. OCHOBHbIE TPUTOHOMETPUUECKHE TOXAecTBA. DOpMYIIbl IPUBEACHHUS.
@opmynsl cioxeHus. Dopmynsl yasoeHus. Popmyisl nojgoBUHHOro yria. IIpeoOpazoBanus
IPOCTEHIINX TPUTOHOMETPUYECKUX BbIpakeHUH. IIpeoOpa3oBaHue CyMMBbl TPUIOHOMETPUUYECKHX
(GyHKUMH B IPOU3BENICHUE U MPOU3BENCHHS B CyMMY. BhIpaKeHHe TPUTOHOMETPHUECKUX (PYHKITHIA
4yepe3 TaHIE€HC MOJIOBUHHOTO apryMeHTa. TpUroHoMeTpu4ecKre ypaBHEHUs. T pUroHOMETPUUECKHE
HEpaBEHCTBA.

PA3JIEJI 2 — DJIEMEHTbBI BEKTOPHOM AJITEEPBI 1 AHAJIUTUYECKOM
I'EOMETPUN

Bekropel. Moayne Bektopa. PaBeHCTBO BeKTOpOB. JIMHEMHBIE omnepanuy HaJl BEKTOPaAMH.
[Ipoexunsa Bexkropa Ha ocb. KoopaunaTtel Bekropa. Pa3noskeHme BEKTOpa MO HAIPABICHUSM.
CkayisipHOE IIPOM3BE/IEHUE BEKTOPOB M €ro CBOMCTBA. YToJ MeXIy BekTopamu. [IpsmoyrosnbHas
JIEKapTOBa CUCTEMa KOOPAMHAT Ha IUIOCKOCTU M B IpocTpaHcTBe. DopMysa pacCTOSHUS MEXAY
IBYMsI TOYKaMU. BpIpakeHHe KOOpAMHAT CEpeluHbl OTpe3Ka 4Yepe3 KOOpJIMHAThl €ro KOHIIOB.
OxpyKHOCTb. YpaBHEHHE OKpYKXHOCTH. [Ipsimas Ha mockoctu. PasnuuHble ypaBHEHUs NpPSAMOM.
B3aumHoe pacrnosiokeHue JByX HpPsIMBbIX Ha IIOCKOCTH, PacCTOSIHUE OT TOYKH 10 MpsAMOM. Yrou
Mexay npaMbiMu. [Inmockocts. IlapamnensHble n nepecekarommecs miaockoctu. IlapamensHocTs
npsIMON M TJIOCKOCTU. B3auMHoe pacronokeHue ABYX MPSMBIX B MPOCTPAHCTBE. YTOI MEXAY
IPSAIMON U IUIOCKOCTHIO. [IpsiMast, mepreHauKyIsapHas K IJI0CKOCTH. JByrpaHHbIil yroia. JIMHEHHbIH
yroia AByrpaHHoro yria. llepneHaukyaspHOCTh miockocteld. ['eomerpuueckue npeodOpazoBaHuUs
MIPOCTPAHCTBA: MapajuielbHBIA MEPEHOC, CUMMETPHUsI OTHOCHTENBHO IUIOCKOCTH. [lapannenbHoe
npoekThupoBanue. [1nomans oproroHanbHOM npoekuuu. M3o0pakeHre npocTpaHCTBEHHBIX (UTYD.
MHuororpanauku. Bepuinnsl, pebpa, rpaHu, AWMAaroHaad MHOrorpaHHuka. llpsmas um HakiaoHHas
npusMel. [IpaBuiibHas npusma. [lapannenenunens! u ux suasl. [lupamnna. [IpaBunbHas nupamuna.

PA3EJI 3 — QJIEMEHTBI MATEMATHUYECKOI'O AHAJIM3A

Onpenenenue GyHKIMU OJHON mepeMeHHoW. OnpeneneHrne Npou3BOIHON (PYHKIMU OIHOM
nepemeHHoil. Ompenenenue auddepeHunara nepBoro nopsaka. Dopmyia BBIYUCIECHUS
middepeHnmana nepBoro mnopsaka. Tabmuna npousBoaHbIX. I[lpaBuna muddepeHpoBanus
(apudmernyeckre CBOWCTBAa MPOM3BOJAHBIX). DYHKUIMS OJHOW NEPEMEHHOH, ee OompeieieHHE.
CrocoObl  3amanus. OneMeHTapHble ¢(yHkuuu. Kriaccuduxamuss sieMEeHTapHBIX —(QYHKIHIL.
ITokazarenbHast u norapupmuueckas ¢yHkiuu. Onpenenenue. CpoiictBa. ['paduku. CreneHHas
¢bynkius. Onpenenenue. CpoiictBa. ['papuk. Tpuronomerpuueckue ¢yHkuuu. OnpeneneHus.
CpoiictBa. I'paduku. OOparHble TpuUroHomerpuueckue Qynkuuu. Omnpeaenenus. CpoiicTsa.
I'paduku. Ilonstue crnoxnoit @ynkuuu. Ilpumepst. Ilonsitue obpatHoi ¢yHkuuu. [Ipumepsl.
beckoneuHo manble QyHKIMM B Touke M B OeckoHeuHoctu. Ompenenenue. CpoiictBa. [Ipenen
GbyHKIIMM B TOYKE W B OeckoHewHocTH. OmpenencHue. ApudMeTHYECKHE CBOMCTBA MPEEIIOB.
OKBHUBaJICHTHbIE OeckoHeyHO Maible (QyHkuuu. Omnpenenenue. Tabinuma SKBUBAJECHTHBIX
O6eckoHeyHO ManbiXx. HemnpepsiBHOCTH (yHKIMU B Touke. OmpeneneHue. ToOuyku pas3phiBa.



Knaccudukanms Touek paspeiBa. HempepwiBHOCTH (PyHKIMH Ha oTpe3ke. CBoicTBa (YHKIIHM,
HenpepbIBHBIX Ha orpe3ke. [lpomsBomnas ¢ynkuma. Omnpexpenenue. Tabmuna NpOU3BOAHBIX.
[IpousBoanas crenennoi ¢pynkuun. [Ipumepsr. [Ipon3BogHbIC MOKA3aTEILHON U JIOTapU(DMHUIECKOM
¢ynkuuid. [IpomsBoanbie TpuroHoMmerpudeckux (yHkiumil. IlponsBogHast CIOXHOW (YHKIHH.
[Ipumepsr. IIpousBoaHBIE OOpaTHBIX TPUTOHOMETPUYECKUX (PYHKIUN. ['eOMETpUUYECKH CMBICIT
npou3BOAHON (yHKIMH B TOouke. DU3NYECKHH CMBICT TNPOU3BOJHOM (YHKIMH B TOUKE.
Hubdepennman ¢dyakuuu oxaHoM mnepemeHHor. Ompenenenue. Ero reoMeTpuyecKuid CMBICI.
Omnpenenenue Bo3pacTaromeil u yoObBaromed ¢yHkuuii. [Ipu3HaK MOHOTOHHOCTH (YHKIIHH.
Omnpenenenue JOKanbHOrO 3KcTpeMyma (yHkuuu. HeoOxogumoe M JOCTaTOYHOE YCIIOBHS
sKcTpeMyMa. OmnpeneneHue BbITYKIOCTH (YHKUMU U Tpaduka (yHKIMM Ha UHTepBane. Touku
neperu6a ¢ynkun u rpadpuka pynkunu. Heo6xoauMoe U 10CTaTOYHOE yCIOBUS TOYKH Ieperuda
rpapuka. OOmas cxema ucCclIeloBaHUs (DYHKIUMH C IOMOIIBIO MpPEIeNoB U MPOU3BOJHBIX.
[TocTpoenne cxemaTHUECKUX TPAPUKOB (DYHKITHIA.
PA3JAEJT 4 - MATEMATUYECKHUE OCHOBbI THO®OPMATHUKHU

Cucrema cuucinenus. OCHOBaHME CUCTEMbI cuucieHUs. [103uIIMOHHbIE U HEMO3UIIMOHHBIE
cucreMbl cumciieHus. OCHOBHas M BCIIOMOTaTelbHbIE CHCTEMbI CUHCIeHUs. J[BouuHas,
BOCbMEpHMYHAs U LIeCTHAALATepPUYHAsl CUCTEMbI cuucieHus. ClI0)KeHUe U YMHO)KEHUE B JIBOMUHON
cuctemMe cuucinenus. [lepeBoxg umcen u3z 10-oii B 2-yro, 8-yto, 16-yi0 cCHCTEMBI CUUCICHUS U
00OpaTHBIN MepeBo/.

PA3JIEJI 5 — JIOITUMYECKHUE OCHOBBI MTHOOPMATUKHN

Anrebpa noruku. Beicka3piBaHMs, BbICKa3bIBaTeNbHBIE (GOpMBI. Jlorndyeckue oOmneparum.
Jlormdeckas gpopmyna. Jlornueckuit anemenT kommeioTepa. Cxemsl U, WINW, HE, UI-HE, UJIN-HE.
OcHOBHBIE 3aKOHBI AITeOPHI JTOTUKH. Ta0IUIbl UICTUHHOCTHU. YTIPOIIEHUE JIOTHYECKON (OPMYITHIL.

PA3JIEJI 6 — OCHOBBI MOJIEJINMPOBAHN A

MonenupoBanue Kak METOA IO3HaHUA. Buabl MoaenupoBaHus. DTanbl MOJEIMPOBAHUS.
Marepuanbasle Moaenu. MHdopmarmonnsie moaenu. Kommnerorepusie moaenu. Knaccudukanms
MoJieliel o 00JIaCTH UCIOIb30BAHUS.

PA3JIEJI 7 — AJITOPUTMU3ALIA U ITPOTPAMMUMPOBAHUNE

CpoiictBa anroputma. CrnocoObl 3amucu anropuTMoB. OCHOBHBIE aITOPUTMUYECKUE
CTpyKTyphl. HcnonHutens anroputMa. JIMHEWHBIM anropuTMm. Pa3BeTBIAIONIMICA aJITOPHUTM.
[Muknanueckuit anroput™. Brnoxxennsle nukisl. [lpumepsl peanuzanuu 6a30BbIX aIrOPUTMHUYECKUX
CTpyKTyp. Pa3zpaboTka ajropuTtMoB JuHEHHOW  CTpyKTyphl. Pa3paboTka  anroputMoB
pasBeTBIISAOLICHCA CTPYKTYphl. Pa3zpaboTka aaropuTMOB LUKIMYECKOW CTPYKTYphl. Pa3paborka
QJIITOPUTMOB CO CTPYKTYPOU BIIO’KEHHBIX IIUKJIOB.



CIIMCOK PEKOMEHJYEMOM JTUTEPATYPBI

OcHoBHast TuTepaTypa

1. bammvakosa E.M. MHdpopmaTtnka u HMHPOPMAIMOHHBIE TEXHOJIOTHH. TEXHOJIOTHS
pabotel B MS WORD 2016 : yuebHoe nocobue / bammmakosa E.1. — Mockaa : Aii [Tu Ap Menua,
2020. — 90 c. — ISBN 978-5-4497-0515-0. — Texkcr : anektponnsblii / IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/94204.html (mara obpamenus: 13.07.2022). — Pexxum moctyma: ass
aBTOPU3HP. MOJIb30BATENEH

2. bepman, I'. H. COopHuk 3a71au 1o Kypcy maremarndyeckoro ananusa / I'. H. bepman.
— 10-e u3n., crep. — Canxkr-IletepOypr : Jlanb, 2022. — 492 c. https://e.lanbook.com/book/200084

3. Bbornanosa, C. B. MHdopManioHHbIe TEXHOJIOTHH [ DNEKTPOHHBIN pecypc] : yueOHoe
nmocobue I CTYJIEeHTOB BhICIIMX y4eOHbIX 3aBenenuid / C. B. bormanora, A. H. EpmakoBa. —
DNeKTpOH. TeKCTOBble JaHHble. — CraBpomnonb : CTaBpONoOiIbCKUI rOCYAapCTBEHHBIM arpapHbIi
yHuBepcuteT, CepBucmkona, 2014. — 211 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/48251.html

4. bonnapenko U.C. Undopmaruka : mpakrukym / bonmgapenko M.C. — Mocksa :
Wznarensckuit Jom MUCuC, 2020. — 54 c¢. — Tekcer : snextponusiit / IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/106712.html (mata oOpamenus: 13.07.2022). — Pexum nocrymna: Juis
aBTopusup. [lonp3oBareneit

5. Bacunbkosa, M. B. OcHoBbI nHGOpMannoHHBIX TexHOJOTHI B Microsoft Office 2010
[DnexTpoHHsbIil pecypc] : npaktukym / W. B. BacunbskoBa, E. M. Bacunskos, /1. B. Pomanunk. —
DneKTpoH. TeKCTOBbIe HanHble. — MuHck : TerpaCucremc, 2012, — 143 ¢. — 978-985-536-287-7.
— Pexum noctyma: http:/www.iprbookshop.ru/28169.html

6. laiipabexoBa T.M. AJATOpuUTMBI M aNTOPUTMHYECKUE SI3BIKH. YUeOHOE mocodue. —
I'po3usriii, 2021. —133 c. https://www.chesu.ru/doc?p=ec4{41897199754c¢

7. laiipabexoBa T.M. OCHOBBI anrOpUTMHU3ALMM W MPOTPAMMUPOBAHMSI Ha A3BIKE
QBASIC. Yue6Hoe nocobue. —['po3nsrii, 2014. —76 c.

8. I'myxoB B.A. Kypc Beicmieit matematuku. B 2-x Tomax. T.I [DnexkTponHsIil pecypc]:
yuebHuk/ I'myxoB B.A., Koros I'.A., KotoBa O.B.— DnekTpoH. TekcToBbIe JaHHbIe.— MakeeBKa:
JlonOacckasi HaIMOHAJIbHAS aKaJeMUsl CTPOUTENhCTBA U apxuTekTypsl, ObC ACB, 2020.— 566 c.—
Pexxum noctyna: http:// www.iprbookshop.ru/99382.html.— 3BC «IPRbooks».

9. HMioxenkoBa JILLU. Ilpaktukym 1o Bbiciiedi Marematuke. B 2 wgactax. Y.l
[DnexTpoHHEIH pecypc]: yuebHoe nocodue/ Jroxkenkosa JI.U., [roxxenkosa O.FO., Muxanun I A.—
DneKTpoH. TeKCToBble aaHHble.— Mocksa: Jlaboparopust 3Hanuii, 2020.— 449 c.— Pexum
nocryma: http://www.iprbookshop.ru/88990.html.— SBC «IPRbooks.

10. Epmuna M.A. Hudopmatuka u nporpammupoBaHue. ABTOMAaTH3alUs pEIICHUS
MPUKIIAJHBIX 337124 : yuyeOHoe nocobue / Epmuna ML.A., Epmun /I.A.. — Cankr-IlerepOypr : CaHkT-
[leTepOyprckuii rocyJapCTBEHHBIN YHUBEPCUTET MPOMBIIIIEHHBIX TEXHOJIOTUHN U qu3aiiHa, 2020. —
111 c. — ISBN 978-5-7937-1888-2. — Tekcr : anexktponHsiid / [PR SMART : [caliT]. — URL:

https://www.iprbookshop.ru/118378.html (mata oOpamenus: 13.07.2022). — Pexum poctyna: mist
aBTOpU3Hp. nosib3oBateneil. - DOI: https://doi.org/10.23682/118378
11. WpneBa A.M. Jluneiinas anreOpa. AHanuTHYecKas TeOMeTpusi [DIEKTPOHHBIH

pecypc]: yae6HOoe mocooue/ Unesa A.M., [Ipunyukas I[1.1., Uepubix U.J[.— DAEKTpOH. TEKCTOBbIE
nanasle.— HoBocubupck: HoBocubupckuii rocy1apcTBeHHbIN TeXHUYeCKul yHuBepcuret, 2019.—
183 ¢.— Pexwum nocryna: http://www.iprbookshop.ru/98793.html.— SbC «IPRbooks».

12. NudopmannonHbie TEXHOIOTHU [ IIeKTpOoHHBIN pecypc] : yueoHuk / 0. 0. 'pomos,
W. B. Aunpux, O. I'. UBanoBa [u 1p.]. — DIEKTpOH. TEKCTOBBIC JaHHBIe. — Tam00B : TamO0OBCKHiA
rocynapcTBeHHbIN TexHuueckuit yausepcutet, ObC ACB, 2015. — 260 c. — 978-5-8265-1428-3.
— Pexxum goctyna: http://www.iprbookshop.ru/63852.html

13. HNudopmanimoHHbIe TEXHOJIOTHH [ DJIEKTPOHHBIN pecypc] : yauebnoe mocobdue / coct. K.
A. KartkoB [u ap.]. — DOunekTpoH. TekcToBble naHHble. — CraBponons : CeBepo-KaBkazckuii
dbenepanbablli  yHUBepcuteT, 2014, — 254 c¢. — 2227-8397. — Pexum gocrtyma:
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http://www.iprbookshop.ru/63092.html

14. HNcmannosa, H. I1. JIabopaTtopHblii npakTukyM 1o auciuiuimae «MHpopmaTtuka u
MH(POPMAIMOHHbIE TEXHOJIOTHH B NPO(PECCHOHANBHON AEATENbHOCTHY [DIEKTPOHHBIH pecypc] :
anekTpoHHoe ydeOHoe mocobue / H. Il. McmammoBa. — DIIEKTpOH. TEKCTOBBIE JaHHBIC. —
Maxaukana : Cesepo-KaBkasckuii wuncTuTyT ((mnman) Beepoccuiickoro rocynapcTBEHHOTO
yHuBepcutera roctuiuu (PITA Muntocra Poccun), 2014. — 139 ¢. — 978-5-89172-670-3. — Pexum
Jocryna: http://www.iprbookshop.ru/49985 .html

15. KapumoB A.M. Hnadopmatnka u  WHPOPMAINMOHHBIE  TEXHOJOTHUH B
npoeCcCHOHATBLHON JesTeNbHOCTH : pakTukyMm / Kapumo A.M., CmupnoB C.B., Mapaanos I'.J1..
— Kazanp : Kazanckuil ropunmueckuii unctutyt MBJI Poccuu, 2020. — 120 c. — Tekcr

anekTpoHHbIH // [PR SMART : [caliT]. — URL: https://www.iprbookshop.ru/108619.html (1aTa oOpamieHus:
13.07.2022). — Pexxum noctyna: ais aBropusup. [lonb3oBaTeneit

16.  Komee A.C. Jlunelinas anreOpa [DIeKTpOHHBIN pecypc]: ydeOHoe mocobue yis
CIIO/ Komees A.C., Mensenesa M. A., HukonoB O.1.— DeKTpoH. TeKCTOBBIC TaHHBIe.— CapaTos,
ExatepunOypr: IIpodobpazoBanue, Ypansckuii ¢enepanpubiii yauBepcurer, 2019.— 108 c.—
Pexxum noctyna: http://www.iprbookshop.ru/87817.html.— 3BC «IPRbooks».

17. Kparkwuii kypc BbIciieit MaTeMaTuku [ DIeKTpoHHBIN pecypc]: yueonuk/ K.B. bannun
[u ap.].— DOnekTpoH. TekcTroBble naHHble.— Mocksa: JlamkoB u K, 2019.— 512 c.— Pexum
nocryma: http://www.iprbookshop.ru/85606.html.— 3BC «IPRbooks.

18. Kynunos, 0. U. CoBpemeHHble HH(POPMAIIMOHHBIE TEXHOJOTHH [DIEKTPOHHBIH
pecypc] : yauebroe nocodue / FO. U. Kyaunos, C. A. CycnoBa. — DIEKTPOH. TEKCTOBBIC JaHHBIC. —
Jluneuk : Jluneukuil rocynapcTBeHHbI TexHuueckuil yuusepcurer, ObC ACB, 2013. — 84 ¢c. —
978-5-88247-560-3. — Pexxum noctyma: http://www.iprbookshop.ru/55157.html

19. Manapa A.I'. Uudopmaruka u uHGOPMALMOHHBIE TEXHOJOTMH : J1a0OpaTOPHBIM
npaktukyM / Manzapa A.T'., ITono A.B., [IpsikonoB A.1. — Camapa : Camapckuii rocy1apCTBEHHBIN
texHndyeckuid yanusepcuter, 9bC ACB, 2020. — 64 c. — Tekcr : anekrponnslii / IPR SMART :

[caliT]. — URL: https://www.iprbookshop.ru/111369.html (mara oOpamienusi: 13.07.2022). — Pexum
nocrymna: Ui apropusup. Ilonp3oBareneit

20. Hosukosa E.H. Mndopmartuka : mabopatopHslii npaktukyMm / HosukxoBa E.H. —
Craspononb : Ceepo-KaBkazckuii enepanbubiii yHuepcurer, 2018. — 178 c. — Teker

anextpouHsit // IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/83196.html (aTa oOparieHus:
13.07.2022). — PexxuM poctyna: uis aBTOPU3UP. MOJIb30BaTeNei

21. Paconbko I'.A. Ananutudeckas reomerpus. [Ipaktukym ¢ ucnonp3oBanuem MathCad
[DnexTpoHHBIH pecypc]: yaeOHnoe mocobue/ Paconsko I'.A., Kpemenb FO.A.— DneKTpoH. TEKCTOBbBIE
JTaHHBIC.— MuHCK: Brmmiimnas IIIKOJIa, 2019.— 272 c— PexnMm
noctyna: http://www.iprbookshop.ru/90728.html.— 3B5C «IPRbooks».

22.  Poranos, E. A. OcHOBBI HH()OPMATHUKH U IPOrpaMMHUpPOBaHus : yueOHoe rnocodue / E.
A. PoranoB. — 3-e u3n. — Mocksa : MutepHeT-YHuBepcuteT MHopManuoHHbix TexHOIOrHi
(MHTYUT), At Ilm Ap Menua, 2021. — 390 c. — ISBN 978-5-4497-0908-0. — Tekcr :
anekTpoHHb // LludpoBoit obpazoBarensbHbii pecypc IPR - SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/102026.html

23. CoBpemeHHbIe MH(POPMALMOHHBIE TEXHOJOTUU [DJEKTPOHHBIA pecypc] : ydeOHOe
nocobue / O. JI. CepBetnuk, A. A. Ilneryxuna, W. I1. XBocToBa [u Ap.]. — DIEKTPOH. TEKCTOBBIC
nannple. — CraBponois : Ceepo-KaBkasckuii ¢enepanbubiii yausepcuret, 2014, — 225 ¢. —
2227-8397. — Pexum goctyna: http://www.iprbookshop.ru/63246.html

24. Tepexuna JI.M. COOpHUK WHIMBUAYAJIBHBIX 33/JaHUN IO BBICHIEH MaTeMaTHKE.

VYuebnoe nmocodue. B 4 4. Y. 1/ JI. U. Tepexuna, U. N. ®ukc ; HanimoHnansHBIM HCCIIeI0BATEIHCKAN
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