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PABOYAS NIPOTPAMMA
KYpca BHEYPOUHOU JAeSITeJIbHOCTH
«PelleHne HECTAHIAPTHBIX 32/1a4 110 MaTEeMATHKE)
11lkaacc



1. Conep:xanue Kypca BHEYPOUHOIl 1eATeILHOCTH
«PelieHre HECTAHIAPTHBIX 32124 10 MATEeMATHKE)»

Kypc cocrout us pasznenos:

1. Jluneiinble, KBaJpaTHbIC, pallMOHAIbHBIC, UPPAlMOHATbHBIE ypaBHEeHUs. [lokaszaTenbHble, JorapupMUUecKie ypaBHEHUs. TpUroHoMeTpudecKue
YPaBHEHHS.

2. Brpluncienue BhIpaKEHHH CTENEHHBIX, PALMOHATBHBIX, UPPAIMOHATIBHBIX BhIpaXeHUU. JlecTBus co ctenensmMu. [IpeoGpa3oBaHne YMCIIOBBIX,

OyKBEHHBIX Jorapu(pMuUecKux BoipaxkeHuil. [IpeobpazoBaHrne TPUTOHOMETPUUECKUX BBIPAKECHUM.

Brraucnenus. OkpyriieHue ¢ HefocTaTkoM U ¢ u30bITkoM. [IporieHTsl. [IporieHTs! u oOKpyriieHue.

JIuneiinble ypaBHEHMsI U HepaBeHCTBA. KBaapaTHblE M CTENEHHbIE ypaBHEHUS M HEpPaBEHCTBA. PalMOHalIbHBIE ypaBHEHUS M HEPABEHCTBA.

WppanmonansHeie ypaBHEHUS] U HepaBeHCTBA. llokas3arenbHble ypaBHEHHS M HepaBeHCTBa. Jlorapudmuyeckne ypaBHEHHS M HEPaBEHCTBA.

Tpuronomerpruyeckue ypaBHEHUS 1 HEPABEHCTBA.

5. 3amauu Ha IPOLEHTHI, CIUIABBI M CMECH. 3a/1ayil Ha JIBM)KEHUE 0 NMPsAMOiL. 3a1auu Ha ABM)KEHUE IO OKPY>KHOCTHU. 3a/layil Ha IBUKEHUE T10 BOJE.
3aaun Ha COBMECTHYIO paboTy. 3ajjauu Ha IPOrPECCUu.

6. MHOrOyroJpHHUKH: BEIYACICHUE [UTHH U YTIIO0B, BRIYHCICHHE Tuiomanei. Kpyr u ero anementsl. KoopanHaTHAs TUIOCKOCTb.

7. PemieHue npsMOYroJIbHOTO TpeyrosibHUKa. PerieHue paBHOOEAPEHHOIro TpeyrojbHHUKA. TpeyroipHuKH oOmero Buzaa. Ilapamnenorpamm.
Tpanenus. LlenTpanbHble U BMcaHHbIE yIiibl. KacarenbHas, Xxopaa, ceKylias. BnucanHas u onucaHHas OKpYKHOCTH.

8. Ky0, npsMoyronbHbIil napanienenumnesl. JJIeMeHTbl COCTaBHBIX MHOTOTPaHHUKOB, IJIOLIA](b TTOBEPXHOCTH COCTAaBHOTO MHOI'OIpaHHHMKA, 00BEM
COCTaBHOTO MHOTOrpaHHMKa. [Ipu3ma, nupamuaa, DMIIMHIP, KOHYC, 1Iap.

9. Ousmueckuil cMmbIcT Tpou3BOAHOW. ['eomerpuueckuii cMbica Npou3BOAHOM. I[IpuMeHeHHME NPOM3BOMHOW K MCCIENOBAHUIO (DYHKIHIA.
[TepBooOpa3nas.

10. UccnenoBaHnue CTENEHHBIX M HppalMOHAIbHBIX (QyHKIui. MccrnegoBaHue wacTHBIX, NpousBeneHuil. lcciemoBaHue IOKa3aTeNbHBIX H
norapudmuueckux pyHkuuil. MccnenoBanue TpUroHOMETPUUECKUX (QYHKIIHM.

11. Knaccuueckoe onpezaeneHre BEpOSTHOCTH. TeopeMbl 0 BEpOATHOCTSIX COOBITHH.

hw

2.I11anupyemMble pe3yabTaThl 0CBOEHHUS KypPca BHEYPOUYHOI 1esITeIbHOCTH
«PelieHne HeCTAHAAPTHBIX 32124 M0 MaTEMATHKE)

Jluunocmmuoie pe3yiomamal’



(dbopMUpOBaHKE OTBETCTBEHHOTO OTHOIICHHUS K YUEHUIO, TOTOBHOCTH H CIIOCOOHOCTH K CaMOpPa3BUTHIO;

dbopMupOBaHUE YMEHHUS SICHO, TOYHO ¥ TPAMOTHO M3JIaraTh CBOU MBICIIH B YCTHOW peuw;

pa3BUTHE JIOTHYECKOTO M KPUTUYCCKOTO MBIIIICHUS, KYJIbTYPhI PEUH, CIIOCOOHOCTH K YMCTBEHHOMY JKCIICPHMEHTY,

(GopMUpPOBAaHHE y YYAIIUXCS HHTE/UICKTYAIbHOH YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K IPEOJOJCHHIO MBICIUTEIBHBIX CTEPEOTHIIOB,
BBITEKAIOIINX U3 OOBIJIEHHOIO OITBITA;

BOCTIMTAHHUE KAYECTB JINYHOCTH, O0ECTIICUNBAIOIINX COIUATBHYIO MOOMIBHOCTh, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHIS;
(dbopMUpOBaHUE KAYECTB MBIIIUICHHUS, HEOOXOJMUMBIX JIJIS a/IallTAllii B COBPEMEHHOM WH(OPMAIMOHHOM OOIIECTBE;

pa3BHUTHE UHTEpECa K MATEMATHYECKOMY TBOPUECTBY U MAaTEMATHYECKUX CIIOCOOHOCTEH.

Jeamenvnocmos peanuzyemcsa ¢ yuemom memanpeomMemusvix pe3yiomamaos:

(dbopmMHpoOBaHUE MPEICTABICHUA O MaTEMAaTUKE KaK YacTH OOILIEYEeIOBEUECKOW KyIbTYpPhI, O 3HAUMMOCTH MaTeMaTHKH B PA3BUTHH ITUBHIIN3AILIIH
U COBPEMEHHOT0 OOIIECTBA;

YMEHUS OCYIIECTBISITH KOHTPOJIb 10 00pa3ily 1 BHOCHTh KOPPEKTHBHI;

YMEHUS YCTaHABIUBATh IPUYNHHO-CIICCTBEHHBIE CBSA3H, CTPOUTD JIOTUYECKUE PACCYKIEHUS U BBIBOIBL;

YMEHHMSI IOHUMAaTh U UCII0JIb30BaTh MaTEMaTHUYECKHUE CPEICTBA HATJISTHOCTHU (UEPTEKHU, CXEMBI);

YMEHHMSI CAMOCTOSATEIbHO CTABUTh 1I€JIM, BEIOUPATh U CO37aBaTh aJTOPUTMBI JIJIsl peLIeHHs y4eOHbIX 3a/1a4;

Pa3BUTHUS CIIOCOOHOCTH OPIaHU30BbIBATH COTPYJHUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C YUUTEIEM U CBEPCTHUKAMU.

Ilpeomemmnoie pezyromamot:

OBJIAJICHUEC MAaTEeMATUYCCKUMHU 3HAHUSMH U YMEHUSIMH, HEOOXOMMBIMU TSI TPOJIOJIKCHISI OOyUEHUS B CPETHUX U BBICIIUX MPOPECCHOHATBHBIX
0011e00pa30BaTEIbHBIX YUPEKACHUSIX, U3YUEHUE CMEKHBIX JUCIHILTNH, MPUMEHEHHNE B TOBCEAHEBHON KU3HU;

yMEHHE paboTaTh C MAaTEMAaTUYECKUM TEKCTOM (CTPYKTYPHUPOBAHHE, U3BJIICUCHUE MH(POPMAIH), TOYHO H TPAMOTHO BBIPAXKATh CBOHW MBICIIH B
YCTHOH W TMCHbMEHHOW pPEYH, MPUMEHATh MATEMATHUYECKYI0 TEPMHUHOJIOTHIO M CHMBOJIUKY, WCIIOJIb30BAaTh Pa3IMYHBIC SI3BIKM MAaTEMATHUKH
(coBeCHBIN, CUMBOJIMYECKHA, TpaduyecKuii);

BJIaJIcHHE 0a30BBIM TOHSITHWHBIM aIliapaToM: UMETh TPEJCTABICHNE O YUCIIe, IPOo0H, 00 OCHOBHBIX T€OMETPUICCKIX 00BEKTaX;

YMEHHE BBITIOJIHATH apU(PMETHICCKHIE MPeoOpa30BaHMs BRIPAKCHHMA, TPUMEHSITh UX JUISI pEIICHHS YIeOHBIX MaTeMaTUICCKUX | 3a/1a4 U 33]71a4 B
CMEKHBIX YICOHBIX TIPEIMETAX;

CUCTEMAaTU3UPOBaATh, PACHIUPUTh M YKPENHUTh 3HAHMS, MOATOTOBUTHCS AJS JalbHEUIIEro M3ydeHUs TeM, HAyYUThCS peliaTh pa3zHOOOpa3HbIe
3a/1a4¥l Pa3IUYHOMN CIIOKHOCTH.

TemaTn4yeckoe NJIaHNPOBaHNeE N0 KyPCY BHEYPOUHOIi /1eSITeJIbHOCTH peajiu3yercs ¢ y4eToM
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IJeny: 0600IIEHNE W CHUCTEMAaTH3alUs, PACHIMPEHHE M YIIIYOJICHHE 3HAHMM MO M3y4aeMbIM TeMaM; NpUOOpeTeHHe MPAKTUYECKHX HAaBBIKOB
BBITIOJHEHUS 3aJAHUM, TIOBBIIICHHE MAaTEMaTHYECKON MOArOTOBKY IIKOJIbHUKOB.

3aoauu:

IIOBTOPHUTH U 3aKPCIUTH 3HAHWA, YMCHUS U HABBIKH, IIOJIYYCHHEIC B 5- 9,10 KJ1accax.,
Pa3BUTH CIIOCOOHOCTD CaMOKOHTPOJIA: BpEMCHH, ITIOMCKa OIINOOK B IIJIAaHUPYEMBIX HpO6J’I€MHBIX 3alaHUAX,
BCCTHU INIAHOMCPHYIO IMOATOTOBKY K 3K3aMCHY;,

3HAKOMCTBO C HOBBIMH MCTOAAMHU U IMTPpHUEMaMU PCIICHUA 3a1a4,
q)OpMI/IpOBaHI/IC CIICHHUaJIbHBIX yMeHI/Iﬁ 1 HaBBIKOB 06yqa10m1/1xcs1: AITOPUTMHUYCCKUX yMeHI/Iﬁ M BBIYUCJIIUTCIIBHBIX HABBIKOB,
OCBOCHHEC HCCTAHAAPTHBIX NPUEMOB U MCTOJIOB PCHICHUS 3a/1a4,
q)OpMI/IpOBaHI/Ie yMCHI/IfI MNPpUMCHATH NMOJIYUCHHBIC 3HAHUA IIPU PCIICHHUU «HCTHITMYHBIX), HCCTAHJAAPTHBIX 3a4a4,
3aKpPCIIUTh MAaTEMATUYCCKUC 3HAHNW A, KOTOPBIC IPUTOAATCS B OOBIYHOM KU3HU U IIpU MPOAOJIZKCHUN 06pa30BaHI/IH.
(I)OprI MNpoOBCIACHUSA 3aHSATHH: 6GCC,I[I>I, JICKOHH, ITPAKTUYCCKUC 3aHATHUA, CAMOCTOATC/IbHAA pa60Ta.

3.TemaTu4eckoe IJIAHUPOBAHME KYPCa BHEYPOUHOI 1eITeJIbHOCTH
«PelreHne HeCTAHAAPTHBIX 3224 110 MaTeMAaTHKe»

11 knace
Ne ni/m Tema Hudposbie 06pa3oBaTeibHbIE Koua-Bo
(3J1eKTPOHHBIE) pecypcChl 4acoB

1. Marematrka B (PU3NUECKHX SIBICHUAX. Pemenne 3a1a4 ¢ Gpu3nuecKum https://resh.edu.ru 1
COZIepKaHHEM.

2. [IpuMeHeHne MaTeMaTHKH B TEXHUKE. BBIOTHEHNE pa3TMUHBIX TEXHUYECKHX https://resh.edu.ru 1
pacyeToB.

3. [TpuMeHeHne MaTeMaTHKH B TEXHOJIOTHIECKUX MPOIECCax MPOU3BOCTBA. Pemmenne https://resh.edu.ru 1
3ajay.

4. Pemenne 3aa4 ¢ nCmonp30BaHNEM HHPOPMAIMN U3 TEXHUUECKOH JINTEPaTypBhI, https://resh.edu.ru 1
CIPaBOYHUKOB.

5. Penrenune nmpakTHUeCKUX 3a7a4 Ha IOHSATHE BEKTOPA, CHJIBI, TIEPEMEIICHHUS U IPYTUX https://resh.edu.ru 1

6. Pemenne mpakTHYECKHUX 3a71a9, COCTABIICHHBIX YIAITUMHUCS https://mat.1sept.ru/?from=portal 1

7. MaremaTtrueckasi 00paboTka XUMHUECKUX TporieccoB. [Ipumenenne https://mat.1sept.ru/?from=portal 1

MaTeMaTHYeCKUX BBIYHCICHUIH Ipu pCHICHUH 3aJia4 ¢ XUMHUYCCKUM YCIIOBUCM.
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8. Matematndeckas o0paboTka OMOJOrHYEeCKHX TporieccoB. [IpuMmeHeHne https://mat.1sept.ru/?from=portal 1
MaTeMaTHYECKUX BBIYUCIICHHI TIPU PEIICHUH 3324 ¢ OMOJOTHYECKAM YCIIOBHUEM.

9. HcToprueckue mporecchl ¢ MaTeMaTHUECKOM TOYKHU 3peHus. Pemerue 3a1ay. https://mat.1sept.ru/?from=portal 1

10. [TpupoaHbie mpoIeccs ¢ MaTeMaTUYeCKOM TOUYKH 3peHusi. Perienne 3anaq u https://mat.1sept.ru/?from=portal 1
cocTaBiieHHE rpa)uKOB, JUATPAMM.

11. TabnuuHoe npecTaBieHue JaHHbIX. Pemmenue 3aaau mo teme: «Tapudor JKKX.» https://mat.1sept.ru/?from=portal 1

12. Kpyrosie muarpammel u reorpadus. Pemenue 3anau. https://mat.1https://mat.1sept.ru/?fro 1

m=portalsept.ru/?from=portal

13. Pernrenue 3a1a4 U3 MOJUTEXHUYECKUX OJTMMITHAJ IIPOIILIBIX JIET. http://mathnet.spb.ru/ 1

14. PerieHre mpakTHYECKUX 337124, COCTABICHHBIX YYAITUMHUCS. http://mathnet.spb.ru/ 1

15. Penrenue 3a1a4 mo teme: «MareMaTHKa B JIETKOH MTPOMBIIUICHHOCTH http://mathnet.spb.ru/ 1

16. Maremaruka u cdepa o0ciyxuBanus. Penienue 3aiad. http://mathnet.spb.ru/ 1

17. Pemenne 3a1a4 no TeMe: « IKOHOMHUKA — YCIIEX MPOU3BOJICTBAY. http://mathnet.spb.ru/ 1

18. PerieHre CIOXKHBIX 3a/1a4 Ha BBIYMCICHUE JOXO/I0B U YOBITKOB MPEINPUATHH. http://mathnet.spb.ru/ 1

19. IToxroroska mpoektoB «IIpodeccust MOMX poanTENIeii», CBSI3b C MATEMATHKOM. http://mathnet.spb.ru/ 1

20. 3amuTa MPOEKTOB, COCTaBJICHHE COOPHHKA 3a/1a4 MOBBIIICHHOHN CII0KHOCTH http://www.problems.ru/ 1
«Maremarnka B pa3HbIX IPOHECCUIX»

21. CummMmeTpus B )KUBOITUCH. Penienne reomerpuieckux 3aaad no reme: «Cummerpusi» | http://www.problems.ru/ 1

22. Penienne coXHBIX TEOMETPUIECKUX 3a/1a4 1o TeMe: «CUMMETpHYHBIE PUTYPBD» http://www.problems.ru/ 1

23. Pentenne cnoxHbIX 3a/1a4 110 TeMe: «PacyeTsl Isl pEeMOHTA JIOMay). http://www.problems.ru/ 1

24. Penienne npakTHUecKuX 3a7ja4 Ha B3BEIIUBAHHE U OOBEMBI. http://www.problems.ru/ 1

25. JlomanmHsist 5kOHOMUKA. Pernienne 3amad mo reme: « JKOHOMHUYECKHAE PaCUCTHl B http://www.problems.ru/ 1
MAacIITade CEMbHY.

26. Pemenne cnoxHbBIX 331249 TI0 TeMe: « DKOHOMHUYECKUE PACUETHI B IOBCETHEBHON https://fipi.ru/ 1
KUZHIY.

27. Pemenue 3amay no teme: «Pacuersl Ha MECTHOCTHY. https://fipi.ru/ 1

28. [IpumeHeHre MaTeMaTHYECKUX PAacyeTOB M MOCTPOEHUH MPHU CTPOUTEIHCTBE. https://fipi.ru/ 1
Pemenue 3angau.

29. Pemenue 3a1a4 MOBHIIEHHOTO YPOBHSI CJIOKHOCTH Ha JABM)KCHHUE. https://fipi.ru/ 1

30. Pemenue 3a1a4 MOBBIIIEHHOTO YPOBHSI CIIO’KHOCTH HA MPOIEHTHI. https://fipi.ru/ 1

31. Permenue coKHBIX 3aa4 HA TAOJMYHBIE TaHHEBIE. https://fipi.ru/ 1
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32. Penienue 3a1a4 pa3HOro YpoBHS Ha CIUIABHI. https://fipi.ru/ 1
33. Penienue 3a/1a4 MOBBIIEHHOTO YPOBHS CI0KHOCTH HA PACTBOPBI. https://fipi.ru/ 1
34. Pernrenue ca0XKHBIX 3a7a4 Ha MOKYIIKH. https://fipi.ru/ 1
35. Pernienne Ha mpoOU3BOIUTEILHOCTD. http://mathnet.spb.ru/ 1
36. [ToHsTHE 0 MaTeMaTHYECKUX MOZEIAX. [IpaKTHKYM 10 COCTaBJIEHUIO http://mathnet.spb.ru/ 1
MaTeMaTHYECKUX MOJIEJIEH 110 YCIOBHIO 3a/1a4H.
37. CocraBieHue rpaQHUeCKuX, aHATUTHYCCKUX M IP. MATEMaTHYCCKUX MOJICIIEH 110 http://mathnet.spb.ru/ 1
YCJIOBHIO 3a/1auH
38. [Tpo6aeMbI 5KOHOMUYECKOH Teopuu. M3yueHune KIIOYEBBIX SKOHOMUYECKUX 3a/1a4. http://mathnet.spb.ru/ 1
39. Pemenue 3a1a4 pa3HOTO YPOBHS CIOKHOCTH 110 TeMe: «PeHTabenbHOCThY https://fipi.ru/ 1
40. Pemrenue 3amau o Teme: «IIpon3BOIUTEIBHOCTD TPYAAY. http://www.problems.ru/ 1
41. Pemenne 3a1a4, COCTABICHHBIX YIAIIMMHUCS http://www.problems.ru/ 1
42, O noHsTHH QYHKIIUH B SKOHOMHUKE: CIIOCOOBI 3a/IaHHSI. http://www.problems.ru/ 1
43. Jlunelinasi, KBaapaTuuHas GyHKIIMU B SKOHOMHUKE. PereHne 3aaay. http://mathnet.spb.ru/ 1
44, Perrerre 3a1a4 MOBBIIICHHOTO YPOBHSI CIIOKHOCTH 110 TeMe: «J[poOHas GpyHKIMs B http://www.problems.ru/ 1
SKOHOMHKEY.
45, DyHKIMHK CrIpoca B 9KOHOMHUKE. PelieHue 3amau. http://www.problems.ru/ 1
46. DYHKIMY NPEJIOKEHUs B SKOHOMUKe. Pemenue 3anad. 1
47. Otkyna Oepyrcst QyHKIIMN B SKOHOMHKE. http://wwwhttp://www.problems.ru/ 1
.problems.ru/
48, Pemienue 3a1a4 no teme: «IIpon3BoICTBEHHBIE QYHKITHHY. https://fipi.ru/ 1
49, [MpumMenenne GyHKIMKU TOTPEOICHUS M COCPEKEHUS TIPU PEIICHUE 3a 1. http://www.problems.ru/ 1
50. N3ydenue GyHKIMI, CBA3aHHBIX ¢ OAHKOBCKMMH OTepalsiMu. Perienue 3a1au. http://mathnet.spb.ru/ 1
51. PriHouHOE paBHOBecHe. V3ydeHne OCHOBHBIX CBOMCTB. Pa300p THIOBBIX 3a/1a4. 1
52. Pemenue 3a/1a4 Ha pRIHOYHOE PABHOBECHE http://www.problems.ru/ 1
53. Pemenne ypaBHeHHH Ha ppIHOYHOE PABHOBECHE https://fipi.ru/ 1
54, Yro takoe OaHk? Perienne CaoxHBIX 3a1a4 110 TeMme: «[IpocThie MPOIEeHTH http://mathnet.spb.ru/ 1
55. l'ogoBas nmpoueHTHas cTaBka, HopMysia MPOCTHIX MPOLEHTOB. Pemenne 3agay. https://fipi.ru/ 1
56. Pemenue 3a1a4 Ha pacdeT MPOCTHIX MPOIICHTOB C TIOMOIIBIO POpMYJT https://fipi.ru/ 1
apu(METHIECKON MPOTPECCHH
57. Hauncienue mpocThIX MPOIEHTOB 3a YacTh roja. Perrenue 3a1ad. https://fipi.ru/ 1
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58. EsxeromHoe HauMclieHUE CIIOKHBIX MPOLIEHTOB. HaxoxkIeHne eKeroqHoro TpaHima. https://fipi.ru/ 1

59. MHOroKpaTHOe HaYHUCIIEHUE MMPOIICHTOB B TEUCHHE OJHOTO T0/1a M TeUCHUE http://www.problems.ru/ 1
HECKOJIBKHUX JIeT. Perenne 3a/1a4 ¢ aHHYMTETHBIMHU TUIATEKAMHU.

60. Hauucienue mporeHToB IPU HELEIOM IMPOMEKYTKE BpeMeHH. Berunciienue http://mathnet.spb.ru/ 1
IIPOLICHTHOM CTaBKU. Perienue 3anad.

61. W3MeHsroImecs MpoueHTHRIC CTaBKU. BeIOOp GaHKOM rO0BO#M MporieHTHOM cTaBku. | https://fipi.ru/ 1
Pemenue 3a1a4 ¢ qudpepeHInpoBaHHBIMY IIJIATEKAMH.

62. Pemenue 3a1a4 MOBBIIEHHON CJIIOKHOCTH 10 TeMe: «OTTUMA3ALIUD) https://fipi.ru/ 1

63. CoBpeMeHHas CTOMMOCTH IIOTOKA IIaTekei. Pemenue 3aqayq. https://fipi.ru/ 1

64. Beccpounas peHra u cymma OeCKOHEYHO yObIBaroIeil reomeTpudeckoii mporpeccuu. | https://fipi.ru/ 1
Pemenne 3amau.

65. Pemienue cnoxubix 3a1a4 1o teMe: «MHpIanusy. 3aaada o «poeIaHun» BKIaa. https://fipi.ru/ 1

66. 3amaun Ha pacyeT OECCPOUHOI PEHTHI. 1

67. [IpakTudeckoe pemeHue 3aaa4 1o Teme: «PaBHOMEpHBIC BHIIUIATHI 3a€MITUKA https://fipi.ru/ 1
OaHKy».

68. [IpakTudeckoe pemeHne SJKOHOMUIECKHX 33]1a9 Pa3HbIX THIIOB. https://fipi.ru/ 1

Hroro: 68
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