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1. Ilesin ocBOEHUS TUCHUILTHHBI

OCHOBHBIC TIEJTH OCBOCHUS JAUCIUTUINHBI «/[OMOTHUTEIBHBIC TJIaBBI MATEMAaTHIECKOTO aHaIHn3a U
TCOMETpUN» ABJIIACTCA 3HAKOMCTBO C HCKOTOPBIMU HAIIPABJIICHHUAMU MATCMATUKH, HC BOUICAIINMU B
OCHOBHOM 0a30BBIi Kypc OakaiaBpuaTa ¥ MaruCTpaTyphl.

2. MecTo nucuunauHbl B cTpykType OIT

Hucuunnuna «J{onoiMHUTeNbHbIE I1aBbl MAaTEMAaTUYECKOTO aHANIM3a U TEOMETPUU» OTHOCHUTCS K
BapHaTUBHOW YacTH MPOrpaMMbl B OJOKe NUCHUIUIMH, (POPMUPYEMBIX y4aCTHUKaMU 00pa3zoBaTeNIbHBIX
OTHOLIEHUN.

Jlnst ocBOEHHUSI TaHHOW JUCHUIUIMHBI CTYACHT JIOJKEH:

3HaTh. OCHOBHbBIC MOHSTHUS U COJEPKATEJbHbIE TEOPEMbl MAaTEMaTUUYECKOTO aHAIN3a, JIMHEHHOU
anredpbl U TEOMETPUH, TOTIOIOTHH.

YMeTb: MPUMEHSTh CBOM 3HAHUSA MO YKAa3aHHBIM pa3feliaM MaTeMaTHKW JUIsl pelieHust 3ajad,
CTOSIIIIMX Ha MTPECEYEHUH 3TUX PA3/EIIOB.

HNMeTh HaBBIKHM TOHWICKA JIOKA3aTEIhCTBA; MOCTPOCHHSI KOHCTPYKIMN, OCHOBAaHHBIX Ha 0a30BBIX
MOHTUSX aIreOphl, MATEMAaTHYECKOTO aHAIN3a U TEOMETPHUH.

Hike mpUBOIUTCS CIUCOK YYEOHBIX MUCHUILTHH (MOIyJei), H3ydeHHEe KOTOPBIX OMUPACTCS Ha
MaTepua TUCIUTUTHHBI «J[0TOHUTEbHBIE TTIaBBl MATEMATHYECKOTO aHAIN3a U TEOMETPHI».

— CrniennanbHble pa3ziebl MAaTeMaTUYECKOT0 aHallu3a U TeOMETPUU

— M36panHbIe BOIPOCH MATEMAaTUYECKOTO aHAJIM3a U TEOMETPHH

3. [InanupyemMble pe3yJbTaThl 00yUeHHs MO TUCHHUILINHE

3.1. Komnerenuuu, GoOpMHUPOBAHNIO KOTOPBIX CMIOCOOCTBYET AMCHUIIHHA

[Ipu ocBoeHMH AUCHUILTUHBI POPMUPYIOTCS CIEAYIONNEe KOMIETEHIIMH B cooTBeTcTBHH ¢ PI'OC
BO no nanHOMy HampaBJIEHUIO MOJTOTOBKH:

a) yausepcanbHbie (YK):

0) obmmemnpodeccronansusie (OIMK):

[1K-1: CocobGeH MmpUMEHSATh B HAYYHO-MCCIIEAOBATENBCKOM NEATEIbHOCTH 3HAHUS B 00JacTH

dbyHIaMeHTaIbHON U MPUKJIAJHON MaTeMaTUKH, KOMIBIOTEPHBIX HAYK

B) npodeccronanbhbie (ITK):

3.2. llepeyeHb NJAHHPYEMBIX Pe3yJbLTATOB O0y4YeHUS] MO AMCHUILUIMHE, COOTHECEHHBIX ¢
HHINKATOPAMH J0CTHKEHHS] (POPMHUPYEMBIX KOMIIeTeH U

B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYaIOLIUICS JOKEH:
3HATh. OCHOBHBIC TIOHATHUS AUCKPETHON reoMeTpun: apGruHHBIC 1 BEKTOPHBIE IPOCTPAHCTBA, BEKTOPHBIC
apduHHBIE 0a3uUCHl, PABHOMEPHO-AUCKPETHBIE CHCTEMBI, TOYCUHBIC PEIIETKH, HOPMAJIbHBIE pa3zOHeHus
IPOCTPAHCTBA, KOHEYHBIE METPHUYECKHE INPOCTPAHCTBA, PAa3pPE3HbIC METPHKH, BIOKEHHS METPHUYECKUX
IIPOCTPAHCTB.
YMmerh: BocrnponsBoanTh 10Ka3aTeNbCTBA OCHOBHBIX KJIACCHYECKHX PE3yJIbTaTOB I'€OMETPUH, CTPOHUTH
HOBBIE JJOKa3aTeabcTBa. KOPPEKTHO CTaBUTh MaTeMaTHUECKUE 3a1a4H U peliaTh ux.
HNMeThr HABBIKM. BIIAQJCHUS BBICOKMM YPOBHEM MAaTeMaTW4ecko ¥ WH()OPMAIMOHHOW KyJBTYpBHI,
CaMOCTOSITENIFHOW  MCCIIEIOBATENIbCKOM  paboThl; paboThl ¢  anreOpanyecKUMM M T€OMETPUYECKUM
00BEKTaMH PA3IMYHON TPUPOBI.

4. O0beM U coiepKaHue U CIUTIIHHBI
OO0beM TUCIMILTHHBI cocTaBiseT 5 3aueTHbix eaunull (180akageMuyecKix 4acos).
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4.1. Conep:xaHue IUCHUNIMHBI
TPYI0EMKOCTbI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

no pasgeiam (Temam),

COOTHECCHHOEC ¢ BHAAMH H

Ne Buabl yue6Hoii padoThl, DopMbI TeKyl1Ero

n/ Pa:ﬂleﬂ BRJIIOYasdA KOHTPOJIA YCIIEBAEMOCTH

n NHCIHILIRHEL - CAMOCTOSITEJILHYIO padoTy (no neoenam cemecmpa?'

= CTYJAEHTOB U ®DopmMa MPoOMeKYTOTHOH
3 TPYA0eMKOCTh (B Yyacax) aTTecTanumn
E 3ansarus 3ansTHs (no cemecmpanm):
U JICKITUOH- CEMUHApPCKOro
HOT'O TUIIa TUIIa

1 | KoneuHoe npocTpaHCTBO 1 4 2
paccrosaauii. [lomymeTpuku.
PaspesHont koHyC 1
MHOTOTPaHHHUK.

2 | Ilonymertpukw, 1 2 2 JloManissis
MHIYLIHUPOBAHHbBIE MEPOH. KOHTpOJbHas paboTa

Nol.

3 | BiroxxumocTh qUCTaHIIMOHHBIX 1 2 2
HPOCTPAHCTB. Lq 1 lg-

BJIO’KUMOCTb.

4 | AbdbunHBIN 1 BeKTOpHBIN O0azuc. | 1 2 2 JlomarrHsist
Toueynas pemerka. KOHTpOJbHas paboTa
Mmuororpanauk Jlenone u No 2.

HOpMaJIbHOE pa3OueHue
MIPOCTPAHCTBA.

5 | Cucrema runepmMeTpuYeCKuX 1 2 2
HEPaBEHCTB.

['unepmMemMeTpUYECKUil KOHYC.

6 | Teopembl 006 OTHOIICHHSX 1 2 2 JlomarrHsist
MEXTy OCHOBHBIMU TUTIAMH KOHTpOJbHAs paboTa
JUCTAHIIMOHHBIX MPOCTPAHCTB. Ne 3.

7 | Teopembl BIOXKUMOCTU 1 2 2
(X,.,/d), dONEG+1
(dOHYPp.1) B R* n ero
CBONCTBAaX.

8 | 'unepmerpuueckue 1 2 2 JlomarHsist
MPOCTPAHCTBA U KOHTpOJbHas paboTa
MHOTOTpaHHuKH [[enone. No 4,

Hroro 3a cemectp: 18 16 DK3aMeH.

Htoro o aucouruimae 18 16

4.2. Pa3BepHyTO€ ONMCaHUE COMEPKAHUSI THCIHILUIMHBI 10 pa3iejiaM (TeMam)

1. KoneuHoe npoctpancTBO paccTossHui (Xn+1, d).

2. Tonymerpuku u Mmerpudeckuii kKonyc MET 11 [

Rn(n+1)/2
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3. PaspesHblc MOTyMETPHKH, paspe3Hoil konye CUT,y O R

CUT . O RD2

U pa3pe3HON MHOTOIPAHHUK

Teopema o BrimroueHnH CUT4 [ MET 41
IIpocTpaHCcTBO ¢ MEpO U MOJTYMETPUKA, UHAYLIUPOBAHHAS MEPOM.

6. Teopema o Binoskumoctu O] CUT,+1 B IPOCTPAHCTBO C MOJYMETPUKON, HHAYIIUPOBAHHOW MEPOi
(mpstmast u oOpaTHas).

Teopema 06 |1-Bnoxumoctu s dJ CUTyh.q (mpsimast u oOpatHasi).

Teopema 0 L1-BIOKMMOCTH MPOCTPAHCTBA C TIOJYMETPUKOH, HHAYIITMPOBAaHHOM Mepoii. iToroBas
Teopema 00 SKBUBAJIIEHTHOCTH 3-X YTBEP KICHH.

9. Ilpumep nmpuMeHEHHS MPEabIAYIICH TeopeMbl: Teopema o |1-BI0KHMOCTH METPHUECKOTO
IIPOCTPAHCTBA Ha 2-MEpHOH chepe.

10. AdbdunHBI 6a3uc B N-MEPHOM €BKIHIOBOM MpocTpaHCcTBEe. AdGHUHHBIE KOOPAUMHATHI TOUYKH U
BeKTOpa. CBs3b ¢ BEKTOPHBIMU KOOPAMHATAMU.

11. Metpuueckue ko3 dunrerTs! 11 ahduHHOTO 6aznca B N-MEPHOM €BKJIUIOBOM IMPOCTPAHCTBE,
CBs3b ¢ Kod(durentamu MaTpullsl ['pama 11 BekTopHOro 6aszuca. CkanspHoe Mpou3BeieHIe
BEKTOPOB, CKAISIPHBIN KBaJpaT BEKTOPa, PACCTOSIHHE MKy TOUKAMH.

12. ToyeyHas pemeTka B N-MEPHOM €BKJIMIOBOM IIPOCTPAHCTBE. DKBUBAJICHTHOCTh TPEX ONpPEIEICHUN:
Ha OCHOBE BEKTOPHOT0 6a3uca mpocTpaHcTBa, ahGpuHHOTO 6a3uca, 1 paBHOMEPHO-TUCKPETHOU
aJIUTUBHOU CUCTEMBI TOYEK.

13. Cucrema BEKTOPHO-THIIEPMETPUUYCCKUX HEPABEHCTB 11 OCHOBHOTO (a(uHHOTr0) 6Gasnca TOUCUHOM
PEIICTKH.

14. Jlemma o CylIecTBOBaHUHM U €AMHCTBEHHOCTH Chephl, OMMMCAaHHON BOKPYT Touek apduHHOTO Oasuca.
15. CreneHb TOYKH OTHOCUTENHHO cephl. BeipaxkeHne B BEKTOPHBIX U ah(HUHHBIX KOOPAMHATAX.

16. Muororpannuk JlemoHe ajis paBHOMEPHO-IUCKPETHOM cucTembl. Pazouenue Jlemone. Jlemma
Jlenone o pacimmpsromemcs mape.

17. Cucrema runepMeTpHUIECKUX HEPABEHCTB JJIsI MHOTOrpaHHuKa Jlenone u appunHoro 6asuca
pELIETKH, BEIOPAHHOTO CPEIH €r0 BEPIIHH.

+
18. Koneunsie nmpoctpanctsa (Xn+1, d) otpuniarensHoro tuna u konyc NEG 41 [ RNMD2 BektopHo-
THIIEPMETPHUYCCKUX HEPABCHCTRA C IIEJI0YMCIICHHBIMU, PAIlMOHATBHBIMU U JICHCTBUTEILHBIMU
KO3 pHULIHEHTaMHU.

Rn(n+1)/2

19. Koneunsle runepmerpuueckue mpoctpanctsa (Xn+1, d) u konyc HYPpiq O Cucrema

THIIEPMETPUUYCCKIX HEPABCHCTB.
20. Jlemmsl o BkmroueHUIX CUThs1 0 HYPhy1, CUTh+1 O NEG41 .

21. Jlemma o BxiroueHuy HYPnh+1 O NEG, 41 .

Rn(n+l)/2

22. KoBapuantHoe otoOpaxenue g; — dij 1 konyc PSDy.1 [ Bropas ¢popma 3amucu cuctemsl

TUIIEPMETPUUECKUX U BEKTOPHO-TUIIEPMETPUYECKUX HEPABEHCTB.
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23. Teopema 0 BIOKHMOCTH (xnﬂ,\/E), dd NEGy+1 B R* ¢ mMerpukoii |.

24. Jlemma o cymiecTBoBaHUU cephl B Ry, onMcaHHON BOKPYT TOYEK, YIOBICTBOPSIONINX CHCTEME
TUIIEPMETPUUECKUX HEPABEHCTB.

25. Jlemma 0 TUCKPETHOCTH Z-MOJYJISI, TOPOXKIEHHOTO BEKTOPAMH, YIOBIECTBOPSIONINX CUCTEME
TUIIEPMETPUUECKUX HEPABEHCTB.

26. Teopema 0 B3aUMHO OJIHO3HAYHOM COOTBETCTBUU MEKIY KOHEUHBIMU TUIIEPMETPUIECKUMU
MPOCTPAHCTBAMHU U MHOTOTpaHHUKaMu JlenoHe.

27. KoMOnHaTOpHAs CTPYKTypa TUTIEPMETPHUIECKOTO KOHYyca 1 a(hUHHBIE TUITBI MHOTOTPAaHHUKOB
Henone.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

OOydeHue IUCHMIUIMHE OPraHW30BaHO 110 THUIY JIEKIMOHHBIX M MPAaKTHYECKUX 3aHITHH,
BBIIIOJIHEHMS JOMAallHUX 3afaHuil. lIpu M3ydeHMHM TeopeTHdecKoro marepuaina JAejlaeTcs yIop Ha
IBPUCTUYECKUN METOJ, COTJIACHO KOTOPOMY MHOTHE YTBEPKIEHHS, COCTaBJISIOIIAE COICpIKAHUE
TCOPCM, MOABJIAKOTCA KAK PC3YJIbTAT PCHICHUA CTYACHTAMU NPCIJIOKCHHBIX UM 3a1a4. B cBs3u ¢ sTUM
OTCYTCTBYET )KECTKOE pa3rpaHUYCHUE MEKIY JICKIIMOHHBIMH U MTPAKTHYECKUMHU 3aHATUSIMHU. HekoTopbie
3aa4u u HpOGHeMBI OTHCCCHBI JIs1 CAMOCTOATCIIbHOT'O JOMAITHETO PCIICHUS .

6. YueOHO-MeTOAMYECKOe 00ecreYeHre CaMOCTOSITeIbHOIM padoThl 00y4aroLINXCst

B kadectBe y4eOHO-METOAMYECKOTO OOECIEUEHUsS CaMOCTOSTEIIbHOW pPabOThl CTYACHTOB
I/ICHOJ'IB?)YIOTCH: JCKIIMM, MCTOAMYCCKHC HOCO6I/ISI, U3JaHHBIC HBanoBckumMm ToCyaapCTBCHHBIM
YHHUBEPCHTETOM, ITyOJMKAIMH B HAYYHBIX OTEYECTBEHHBIX U 3apPYOCKHBIX MEPUOTNICCKUX H3IaHUSIX.

7. XapakTepHCTHKA OLIEHOYHBIX CPeICTB /I TeKyllero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOUHOMH aTTecTANMU 00YUAIOIIMXCS M0 TUCHUIJINHE

OCHOBHOE OIIEHOYHOE CPEJCTBO TEKYIEro KOHTPOJS YCIEBAEMOCTH €CTh pElIeHHE 3aJad Kak B
ayIUTOPUU TaK W B KadecTBE JOMAIIHETO 3aJaHus C TMOCIenyromed mnpoBepkoil. CrymeHTam
IpeiaraloTcs K pelieHnto BApUaHThl JOMAIIHUX KOHTPOJIbHBIX padoT.

Kpome Toro, ucnonb3yrores JOKIAIsI IO pe3yabTaTaM JOMAITHEH caMOCTOATEIbHOU PabOThl Kak
pedepaTuBHOrO MJIaHa Tak M M0 COJAEP>KAaHUIO pelIeHHOM mpobiemMsl. [To utToram cemecTtpa npoBOIUTCS
yCTHBIN 3k3aMeH. OIeHKa Ha 9K3aMEHE CKJIAJIbIBACTCS U3. a) Pe3y/ibTaTa HeIMOCPEJACTBEHHOTO OTBETa Ha
BOITPOCHI IK3aMEHAIMOHHOTO OMIIeTa; 0) OTMETOK, MOJyYCHHBIX B TCUCHUH CEMECTPA.

8. YuedHo-MeToAMYecKOe U HH(POPMALIMOHHOE 00ecTedyeHue JUCIHIIIMHBI

OcHoBHas JInTEepaTypa:

1. Jleza, M. U3omeTpuueckne momdapaibHbIe MoArpadsl B TUTIEPKYOaX M KYOMYECKUX pelIeTKax
| M. [Ie3a, B.IL. I'pumryxun, M.U. llltorpun ; nmep. H.A. IlluxoBa. —Mocksa : MITHMO, 2008. — 192.
— Pexxum pocrtyna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=booki&63269(nara
obpamenus: 19.10.2019). — ISBN 978-5-94057-363-0l'exCT : 37EKTPOHHBIH.

2. ®énopos, E.C. IlpaBunapHOe nmenenue miockoctu u mpocrpanctBa / E.C. ®émopos ; A.B.
Hapnosa, Axagemus Hayk coto3a CCP ; coct. M.W. lladpanoBckwuii ; ots. pen. b.H. Jlenone u ap. —JI. :
Hayka, 1979. — 273c. : wmin. — (Kmaccuku Hayku). — PexuM gocTyma: Mo IMOAMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=A231 (nara ob6pamenus: 19.10.2019). Tekcr :
3JIEKTPOHHBIMN.
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3. bpase, O. U30pannbie HayuHble Tpynsl: Kpucramiorpaduueckue stioasl / O. Bpase ; I1JL.
Hy6oB, Akanemus Hayk coroza CCP ; coct. U.U. llladpanosckuii ; oT. pen. b.H. Jenone. —JI. : Hayka,
1974. — 421 c¢. : wn. — (Kmaccukm Hayku). — Pexum gocryma: mo TOANUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=A20(nara obpamenus: 19.10.2019). -Tekcr :

JJIEKTPOHHBIN.

JlonoJiHUTE/IbHAS JTUTEPATYpA!

4.a. Jlenone, b.H. Sur la partitionéguli¢re de I'espace 4 dimensions b.H. Jleione. — Mockaa ;
Jlenunrpan : MzpatensctBo Axamemun Hayk CCCP, 1929. —Y. 1. — 32c¢. — Pexxum mocryma: mo
TIOJIITHCKE. - URL.: http://biblioclub.ru/index.php?page=booki&A 7376 nata oOpalieHus:
19.10.2019). TekcT : ANIEKTPOHHBIH.

46. Jlenone, b.H. Sur la partitionéguliere de I'espace 4 dimensions B.H. Jlenone. —Mockaa ;
Jlenunrpan : MzpatensctBo Axamemuun Hayk CCCP, 1929. —Y. 2. — 26c¢. — Pexxum mocryna: mo
TIOJTITHCKE. - URL.: http://biblioclub.ru/index.php?page=booki&A 7377 nata oOpalieHus:
19.10.2019). TekcT : 2NIEKTPOHHBIH.

5.a. Jlenone, B.H. Sur lagénéralisation de lahéorie desparalléloedres /b.H. Jlenone. — Mockaa ;
Jlennnrpan : M3parensctBo Akagemun Hayk CCCP, 1933. — 6¢c. — Pexum jgocTyma: 1mo moJanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=M¥15(nara obpamenus: 19.10.2019). -Tekcr :

JJIEKTPOHHBIN.
5.6. Henone, B.H. Sur lasphére vide /B.H. Jlenone. — Mocksa ; Jlenunrpan : M3gareascTBo
Axkamemun Hayk CCCP, 1934. - 8 c¢. — Pexum Jocryma: 0o TOANUCKE. —

URL: http://biblioclub.ru/index.php?page=book&id=35 (nara obpamenus: 19.10.2019). Tekcr :

JJIEKTPOHHBIMN.

Pecypchbl nHGOPMALIMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTn «MHTepHeT»:

Cuctema DJIGKTPOHHOW TOAJNEPKKH OOpa3oBaTelnbHOrO Tporecca <«Moil  yHHBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITPABOYHBIC CHCTEMBI.

OBbC «YuuBepcurerckas Onbinorexa oHxan» Www.biblioclub.ru

DnexTponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru

Onexrponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMuoe obecredeHne:. omneparuonHas cucrema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office u(umu) LibreOffice, untepuer-6payzep Microsoft Edgeun(unun) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOE 00ecrieueHne T CIUTITUHbI

Y4eOHble ayIUTOPUH:

- IS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUIA C KOMIUIEKTOM CIIeHHaTU3UPOBAHHON y4eOHOi
MeOeTM W TEXHMYECKUMHU CPEICTBaMU OOYYCHHs, CIHYXAIIUMHU JUIS TPEJOCTaBICHUS ydeOHOU
nH(popMaIuu 6OJBIION ayIUTOPHH;

- Uil TPOBEJEHUS 3aHATUH CEMUHAPCKOIO THUIA, KOHCYJbTAlMM, TEKYHIEro KOHTPOJS U
MIPOMEKYTOUHOM aTTecTaluu ¢ KOMIUIEKTOM CHEIHAIM3UPOBAHHON yueOHOM MeOenu U TeXHUYEeCKUMU
CpeacTBaMU O0y4YeHUS,

[Tomerenne st caMOCTOSITEILHOM pPabOThI, OCHAIIEHHOE KOMIUJIEKTOM CICIHAIU3UPOBAHHOM
yueOHO#l MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTh «HTepHeT» U
obecrieuenuem noctymna B SUOC.

JleMOHCTpaliMOHHOE 00OpYyIOBaHUE U Y4eOHO-HATIISIHBIE TOCOOWS JUIS 3aHSATHUN JIEKIMOHHOTO
THUIA, 00eCTIeYNBAIOIINE TEMATUYECKUE WITIOCTPALIUH.
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ABTOp padoyeii NPOrpaMmsel THCHUILUIMHBI: JIOIEHT Kadeapbl MATEMaTHYECKOrO aHallk3a U
reomerpuH, K.¢.-M.H. Kononenko ILI.

[IporpaMma paccMOTpEHa W yTBEP)K/IEHA Ha 3acelaHuH KadeApbl MareMaTHUeCKOro aHaliusa u
reOMETPHH

« /0 » UMM EW r., IpoTokoi Ne j
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