QEJIEPAJIBHOE 'OCY IAPCTBEHHOE BIOJUKETHOE OBPA30BATEJIBHOE
VYPEAXJIEHUE BBICIUEIO OBPA3OBAHUS
«(KAMYATCKUHI I'OCYAAPCTBEHHBINA TEXHUYECKUA YHUBEPCUTET
(®I'bOY BO «Kamuatl TV »)

(Dal\'y.']bTCT Hl{(i)OpMallHOHHle TEXHOJOr M, JKOHOMHKH H YIpaBJICHHA

Kadenpa «Dusuka i Beiciias MareMaTHKay

YTBEPXKJIAIO

Jlekan (axyabTera HHOOPMALHOHHBIX

TeXH i, 9KOHOMHKH | YTIPaBleHHs
SO KA. Phiuka

A9 » Rwlapi 2025,

PABOYAS ITPOT'PAMMA JTHCHHUIIIHHBI

«Aaredpa u reomerpus»

Hanpagnenune noarorosku 09.03.03 «llpukiaanas nndopmarukan
(yposens Dakanaspuara)

npotuIL:
«lIpukiaanas undopmarika B UHQPOBOH IKOHOMUKE

[lerponasnosck-KaMuarckuii,
2025



Paboyas nporpamma jwmcimninmbl cocrasiena Ha ocHosanun ®rOC BO no HANpaBICHHK)
nomrotoski  09.03.03  «llpuknamnas  unopmatnkan u  yyeGworo nmama GIBOY BO
«KamuarT' TV »,

Cocrasutenau paboueii nporpammbi %
Jlonenr kad. ®PBM A.A. Yepmotenuesa

Pabouas nporpamma pacemotpena Ha “facenammn kadeaphl  «Du3Mka W BhiCIIAs
MaTeMaTuKay

(HaumenoBanue Kae/psi)

[lpotokon Ne 4 or«_ 20 » ampaps 2025 roma,

3as. kadeapoii

« 20 » suBaps 2025 rona %ﬁ A. U. 3ai0poxHbiii



1 Heau u 3a7a4u y4eOHOM THCHMITHHBI

Lenpto aucuMIUIMHBL «ANredpa W TeOMETpUs» SBIAeTCS (OPMHPOBAHME Yy OYAYIIMX CIEHUAIUCTOB
3HAHMW M YMEHHMS IPUMEHATh MAaTE€MaTUYECKHIl ammapar ¥ MaTeMaTH4eCKHMEe METOIbl IIPU aHaJIM3e,
YIOPaBICHUUM U IMPOrPaMMHMPOBAHMM COBPEMEHHBIX CHCTEM, OCBOCHHME METOAOB MAaTeMaTHYECKOIro
MOJICJIMPOBAHUS U aHAIN3a MH(POPMALIMOHHO-TEXHUYECKUX CUCTEM.

OcHoBHas 3aa4a Kypca «Anredpa U TeOMETpHsD 3aKII0YaeTCsl B Pa3BUTHH Y CTYJCHTOB COBPEMEHHBIX
¢GbopM MaTreMaTHMYeCKOrO0 MBIIUIEHUS W YMEHHUs CTaBUTh, MCCIENOBATh M pellaTh CIOXHBIE 3a7aud
IIPOrpaMMHUPOBAHUs, BOSHUKAIOIINE HA IIPAKTHUKE.

2 TpeﬁoBaHl/Iﬂ K pe3yJibTaTaM 0CBOCHHUA NTUCHUIIJINHBI

[Tponecc n3yueHus: AUCIUILIMHBI HATIPaBIieH Ha GOpMHUPOBAHUE CIEAYIONTUX KOMITETEHITUH:

OIIK-1 — CnocobeH TpPUMEHATh €CTECTBEHHOHAYYHbIC W OOIICHH)KCHEPHBbIC 3HAHUSA, METOJIBI
MAaTEMaTUYeCKOr0 aHalu3a ¥ MOJCIHPOBAHHS, TEOPETUYECKOr0 ¥ OIKCIEPHUMEHTAIBHOTO HCCIICJOBAHUS B
npohecCHoHaNbHON AeSITENFHOCTH.

[Tnanupyemble pe3ynbTaThl OOyYEHUS MPU U3YYEHUU IUCHUIUIMHBI, COOTHECEHHBbIE C IJIaHUPYEMBIMH
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON TPOrpaMMBl, IIPEICTABICHBI B TAOJIUIIE.

Tabnuma — Ilmanupyembie pe3yiabTaThl OOYyYEHHS NPHU HW3YYCHUU JHCHUIUIMHBI, COOTHECEHHBIC C

YCTAHOBJICHHBIMH B IIPOI'paMME 6aKanaBpHaTa HHAUKATOPAMU DOCTUIKCHHA KOMIIETCHITUHN

Kon [Inanupyemblie Kon u | [Inanupyemslit pesynbTat | Kon
KOMIIETCHIIMM | PE3yJIbTaTbl OCBOEHHs | HAMMEHOBAaHHE | OOYy4EHHs [0 JUCLUILIIHE MOKa3aTels
o0pa3oBaTe’IbHOM MHAMKATOpa OCBOEHUS
MIPOrpaMMBbI JIOCTHKEHUI
OIIK-1 Cnoco6en npumensate | UJI-1 onk-1 3HaTh: 3(OIIK-1)1
€CTECTBEHHOHAYYHBIE U | 3HATH: - OCHOBHBIE METO/TBI
00IIIeHKEHEPHBIC 3HaeT OCHOBBI | COBPEMEHHOW JMHEHHOW U
3HAHUSA, METOABI MaTEMaTHKH, BEKTOPDHOM  anredpsl |
MaTEMaTHYECKOTO ¢bu3nKy, AQHAJINTUYECKOH TIEOMETpPHH,
aHanM3a u BBIUMCIUTEIBH | U HMX BO3MOXKHOCTH JIA
MOJIEJTMPOBAHHUA, Ofl TEXHUKM U | pEIIeHHd CIOXHBIX 3aJ]ad
TEOPETUIECKOTO U MPOrpaMMUpPOB | MPOrPaMMHPOBAHHS.
3KCIIEPUMEHTAIBHOT O aHUs
UCCIIC/IOBAHUS B YMmeThb: V(OIIK-1)1
npodeccuoHaNbHON — BBIIIOJIHATH OCHOBHBIE
JIEATENBHOCTH MAaTEeMaTHUYECKHUE PACUETHI,
COCTaBJISITh U pPelIaTh
aJIeKBaTHbBIE
MaTeMaTHYECKUE MOEIN
peaNbHbIX POIECCOB,
aJanTHPOBATh PEUICHNS IS
BBIYHCIUTEIbHON TEXHUKU.
Baaners: B(OIIK-1)1
— OCHOBHBIMH (haKTamH,
MIOHATHAMH, OIIPENEICHUIMU
Y TEOPEMAMHM N3y4aeMBbIX
pa3aennoB, aNnropuTMaMu
pEIIeHNs TUITOBBIX
anreOpanvecKkux u
TEOMETPHUYECKHUX 3ajay.




3 MecTO AMCHUILIMHBI B CTPYKTYype 00pa3oBaTe/bHON MPOrpaMMbl

YyeOHast AUCIUIITIHA « AreOpa U TeOMETPHSD) SIBISIETCS 00513aTeIbHON TUCITUTUIMHON B CTPYKTYpE
OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI, €€ H3ydeHHE 0a3upyeTcs Ha Kypce MaTEMaTHKK CPEIHEH IITKOJIBI.

Teopernueckue 3HAHUS U MPAKTHYECKHUE HABBIKH, COOPMUPOBAHHEIE Y CTYJICHTOB B MPOIECCE U3YUCHUS
JTUCIUTUIMHBL «Anredpa W TEOMETPHUs», SBISIOTCS 0a30BbIMU TIPH HM3YUYCHHHM JTUCHUIUINH «JluckperHas
MaremaTukay, «MeToibl ONTUMHU3ALMNY, « T€0pust CHCTEM U CUCTEMHBIN aHaJIU3».

4 Coaep:xanue JUCHUNIMHBI

4.1 Temamuueckuit nian OUCUUNTIUHBL

KonrTakTHas =
padoTa no
BH/JaM y4eOHBbIX =
3aHATHIH =
=
= (<}
) =
2 = 2
- 2
. : | E| S = 5
HaumeHnoBaHue pa3ie/ioB U TeM = g S 2 g &
= y s = o =
= < =¥ s = s
< o = L <
(<} = o - E
P = 2 = =
[=-) =~ ~ = 5] & L
=) A 2 2 E 5 = E
5] = (=] =3 = =R~
s =y 2 = S 2 =
5 S E | g ] = o 2 E
= = Z = =9 Q )
o = = =
[ = = = = (=] =] - =
) = < s = © = I e o
9 ) D 0 = < < S = =
=] < = O s B Q ] S R
1 2 3 4 5 6 7 8 9
Tema 1 «BBenmenme. Marpuunsle | 13 7 3 4 6 | Omnpoc,
0O0BEKTHI» perieHue
3amay
Tema 2 «Anredpanveckue oreparimy 13 7 3 4 6 | Omnpoc,
pemieHue
3ama4
Tema 3 «Onpenenurenn 13 7 3 4 6 | Onpoc,
pemieHue
3ama4y
Tema 4 «[Ipou3sBeneHe BEKTOPOB) 13 7 3 4 6 | Onpoc,
pelieHune
3ama4y
Tema 5 «IIpsimast Ha TIOCKOCTI 13 7 3 4 6 | Omnpoc,
peleHue
3aj1a4
Tema 6 «llnockoctn wu mnpsmble B | 13 7 3 4 6 | Omnpoc,
MPOCTPAHCTBE peleHue
3amaqy
Tema 7 «IIpeoOpa3oBaHMs MIIOCKOCTH» 13 7 3 4 6 | Omnpoc,
peuieHue
3amaqy
Tema 8 «CucreMsl JUHeHHbIX | 14 8 3 5 6 | Ompoc,
areOpanvyecKux ypaBHEHHUID» peuieHue
3aj1a4
Tema 9 «JIuHeliHOE TPOCTPAHCTBOY» 15 8 3 5 7 | Ompoc,
pernieHue
3a1a4




1 2 3 4 5 6 7 8 9
Tema 10 «JIuneiiHple 3aBUCHMMOCTH B | 16 9 4 5 7 | Ompoc,
JMHEHHOM MPOCTPAHCTBEY peluieHue
3a1a4
Tema 11 «Henuneiinbie 3aBucuMocTH B | 16 9 4 5 7 | Ompoc,
JMHEHHOM TIPOCTPAHCTBE pemieHue
3ajga4
Tema 12 «EBKITUIOBO IPOCTPAaHCTBOY 16 9 4 5 7 | Onpoc,
pemieHue
3aga4
Tema 13 «YHUTapHOE IPOCTPAHCTBOY 16 9 4 5 7 | Onpoc,
pemieHue
3amaq
Tema 14 «Henuneitnpie oOBekTHI Ha | 16 9 4 5 7 | Ompoc,
TTIOCKOCTH peuieHue
3amaq
Tema 15 «Henuneiinpie oOBekTHI B | 16 9 4 5 7 | Ompoc,
MPOCTPAHCTBE pelieHue
3amaqy
OK3aMeH 36
Bcero 252 | 119 | 51 68 97 36
4.2 Temamuyeckuit n1an OUCYURIUHBL 011 3A04HOU hopMbl 00YyUeHUSA
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1 2 3 4 5 6 7 8
Tema 1 «BBemermme. Marpuunsie | 15 1 1 14 | Ompoc,
00BEKTBI» peuieHue
3aj1a4
Tema 2 «Anrebpandeckue omeparimy 14 | Ompoc,
14 peuieHue
3aj1a4
Tema 3 «Onpenenurenn» 16 2 1 1 14 | Omnpoc,
peleHue
3aj1a4
Tewma 4 «IIponsBeneHne BEKTOPOB» 15 1 1 14 | Omnpoc,
peleHue
3a1a4
Tema 5 «IIpsimast Ha TIOCKOCTI 15 1 1 14 | Omnpoc,
pelieHue
3amaqy




1 2 3 4 5 6 7 8 9
Tema 6 «llmockoctn u mpsimMbie B | 15 1 1 14 | Ompoc,
MPOCTPAHCTBE peluieHue
3a1a4
Tema 7 «IIpeoOpazoBaHust IIOCKOCTID 17 2 1 1 15 | Ompoc,
peleHue
3ajga4
Tema 8 «CucreMbl JTUHeHHbIX | 17 2 1 1 15 | Omnpoc,
anreOpanvecKuX ypaBHEHUI» peleHue
3aga4
Tema 9 «JIuneitHOE MTPOCTPAHCTBO» 16 1 1 15 | Ompoc,
peleHue
3a1a4
Tema 10 «JIunelinple 3aBucumocTd B | 17 2 1 1 15 | Omnpoc,
JMHEHHOM MPOCTPAHCTBEY peuieHue
3a1a4
Tema 11 «Henuneiinbie 3aBucumoctu B | 16 1 1 15 | Omnpoc,
JMHEHHOM MPOCTPAHCTBEY pelieHue
3a1a4
Tema 12 «EBKIHI0BO IPOCTPAHCTBOY 17 2 1 1 15 | Omnpoc,
pelieHune
3aj1ad
Tema 13 «YHHUTapHOE POCTPAHCTBOY 17 2 1 1 15 | Omnpoc,
peleHue
3a1a4
Tema 14 «Henuneiinpie oOBekThI Ha | 18 1 1 17 | Omnpoc,
TTOCKOCTH peleHue
3a1a4
Tema 15 «Henuneiinbie o0bekThl B | 18 1 1 17 | Ompoc,
MPOCTPAHCTBE pelieHune
3a1a4
DK3aMeH 9
Bcero 252 | 20 | 10 10 223 9

4.3 Cooepircanue oucyuniunsl

Tema 1 «Beenenne. MaTpuuHnbie 00beKTbD»
Jlexyus

[Ipeamer, oOBEKT, Henw W 3adaud JUCHUIUIMHBL [lporpamma kypca, ee peanu3anus BO BpPEMEHH.
TpeboBanus k uToroBoi arrecranuu. Jlureparypa.

OcHosHble noHAmusi memvl: HAIPABICHHBIE OTPE3KH, ONPEICICHHE MHOXECTBA BEKTOPOB, JIMHEHHAs
3aBHCHMOCTh BEKTOpPOB, 0a3uc, KOOpJAMHATHI BEKTOpa B 0Oa3uce, NEHCTBUS C BEKTOPAMU B KOOPIUHATHOM
NPEJCTaBICHUH, JAEKapToBa CHCTEMa KOOPAMHAT, M3MEHEHHE KOOpAMHAT IpH 3aMeHe Oa3uca M Hayaia
KOOp/IMHAT.

Hpakmuqecme 3anamue

Dopma 3anamus: peuterue munosvlx 3a0ay
3aoanus:

Pemnrenue 3anau

NeNe 231-255 1 461-522 u3 [6]



Tema 2 «Aaredpandeckue onepanum»
Jlexyus

Anrebpa MHOXKeCTB. AnreOpandeckue onepanu, cBoiictBa. Teopema Kenu. Pemerka. ['pymimbl 1 KonbIia.
Hopmaneabie rpymnmel. M3omopdusm. Konbllo MHOrOWIEHOB OT OJHOM NEepeMEHHOH MHOTO4WwIeHBl OT
HecKoNbkux nepemeHHbIX. Ilome. CpoiictBa mnoneil. YucnoBble noas. llonme panvoHaNbHBIX Yucen Kak
MUHMMQJIBHOE TOJIEBOE paCHIMPEHHE KOJblla MLedbiX uuces. [IpencraBieHue palnvoOHANBHBIX —YHCEI
OOBIKHOBEHHBIMU UM JECATUYHBIMU ApoOsimu. CucreMa AeWCTBUTENbHBIX Yucell. [loje KOMIIEKCHBIX YHCel.
Anrebpanyeckast 3aMKHYTOCTb TOJISI KOMIUIEKCHBIX YUCE.

OcHosHble NOHAMUS MeMbl: MHOXXCECTBO, pCUICTKA, I/I3OMOp(1)I/I3M, IIOJIC.
Hpakmuqecme 3anamue

Dopma 3anamus: peutenue Munosvlx 3a0a4
3adanus:

Pemenue 3anau
NeNe 1.1-1.10. ma crp.11, 2.1.-2.10. Ha cTp. 22 u3 [12].

Tema 3 «Onpeneaurenm
Jlexyus

Onpenenuren BTOPOro, TPEThEero u N-ro nopsiakoB. CBoiicTBa onpenenuteneit. CriocoObl BEIUUCICHUS.
Ocnosnvle nonamus memoi: OIIpCACIINTCIIb.

Hpakmuqecxoe 3aHAamue

Dopma 3anamus: peulerue Munosvlx 3a0a4
3aoanus.

Pemenue 3amau

NeNe 222-224, 383-390 u3 [6].

Tema 4 «IIpousBeseHne BEKTOPOB»
Jlexyus

OpTtoronanbHoe npoekTHpoBaHue. CKalsipHOE MPOU3BEACHUE BEKTOPOB M €ro CBOWCTBAa. BhipaxkeHue
CKQJISIPHOTO MIPOM3BEACHUS B KOOpAMHATAaX. BEKTOpHOE MPOU3BEICHUE BEKTOPOB U €r0 CBOKMCTBA. BhIpaxkeHue
BEKTOPHOI'O MPOMU3BEACHHS B KoopAauHaTax. (CMemaHHOE NpousBeAeHue. BrlpaxkeHue CMEIaHHOTO
MPOM3BENICHUS B KOOpAWHATax. JIBOWHOE BEKTOPHOE MPOU3BEACHHE. 3aMedaHuss 00 WHBAPHUAHTHOCTH
MPOU3BEICHNUIN BEKTOPOB. [ €OMETpUUECKUI CMBICIL.

OcHogHble NOHAMUS MeMbl: CKAISP, CKAIIPHOE POHU3BEICHNE, BEKTOPHOE MTPOU3BEICHHE, IPOU3BE/ICHIE
BEKTOPOB.

Ilpaxmuueckoe 3ansimue

Dopma 3anamus: peutenue munosvlx 3a0ay
3aoanus:

Pemnrenue 3anau

NeNe 256-285 u3 [6].

Tema 5 «IIpsimasi Ha JIOCKOCTH»



Jlexyus

VYpaBHeHHE NPAMON NPOXOASUIEN Yepe3 3aJaHHYIO0 TOUYKY B HAIPABJICHUM 33JAHHOIO BEKTOpa. Y paBHEHUE
MpSAMOM NPOXOIAIIEH 4Yepe3 3aJaHHYH TOYKY NEPHEHAMKYJISIPHO IaHHOMY BEKTOpY. YpaBHEHHE HPSIMOU
poXoAsAle yepe3 ABe 3alaHHBIX Touku. OOmiee ypaBHeHHe mpsiMoii. HopmanbHOe ypaBHEHHE NPSMOH.
[Tapamerpuueckoe ypaBHeHHE IpsIMOM. PaccTostHue OT TOUKH 10 psiMoil. PaccTosiHue Mexay napasuiebHbIMU
MIPSAMBIMH.

OchosHble nonsamus membwl. Npsimasi, ypaBHEHHUE IPSIMOM.
IIpaxmuueckoe 3ansamue

Dopma 3anamus: peuterue Munosvix 3a0au
3aoanus.

Pemenne 3amaq

NeNe 63-127 u3 [6].

Tema 6 «Il.1ockoCTH U IPSIMbIE B IPOCTPAHCTBE»
Jlexyus

PasnuuHble ypaBHEHMs IUIOCKOCTHM M IPSIMOM B IIPOCTPAaHCTBE. B3aMMHOE pacmoyioKeHHE NPSAMOU U
IUIOCKOCTH. PaccTOsHUSA OT TOYKM [JO INIOCKOCTH, MEXIY NapalieIbHbIMHU IUIOCKOCTAMHU. Ilepeceuenue
IJTOCKOCTEM, MPSIMOM U TIJIOCKOCTH.

OcHog6Hble noHamus memvl. TNIOCKOCTb, YPABHEHUE TUIOCKOCTH.

Hpakmuqecxoe 3aHAamue

Dopma 3anamus: peulerue Munosvlx 3a0a4
3aoanus.

Pemenue 3amau

NeNe 287-343 u3 [6]

Tema 7 «IIpeoOpa3oBanusi NI0CKOCTH»
Jlexyus

[IpousBenenue matpuil. Omnepatopsl B (QyHKUIHOHANBL. OTOOpa)keHUS M MPeoOpa30BaHUS TIOCKOCTH.
Jlunelinpie omepaTopsl Ha IUIOCKOCTH. AdQduHHbIE mTpeoOpa3oBaHus W uUX CBoWcTBA. OpTOTrOHAIBHBIE
npeoOpa3oBaHus MI0CKOCTH. [ToHATHE TPYITIBL.

OcHogHble nowsmusi memvl: MaTPUIIA, ONIEPATOPHI, PYHKIIMOHANBI, TPYIITIA.
Ilpakmuueckoe 3anamue

Dopma 3anamus: peuterue Munosvlx 3a0a4

3aoanus:

Pemenue 3anau

NeNe 399-419 u3 [6].

Tema 8 «Cucrembl JTuHEeHHBIX ajiredpanyecKuX ypaBHeHUD»
Jlexyus



Cucrempl NMHEMHBIX ypaBHEHUU. PelleHue cUCTEM JMHEHHBIX YpPaBHEHHMH € KBaJApaTHON MaTpHULEH.
Meroast Kpamepa, ['aycca, oOpatHoit MaTpuiel. CUCTEMBI TUHEHHBIX YpaBHEHUN C HEKBAJAPATHON MATPHUIICH.
bazuchoe pemienue cucremsl. YactHoe penieHue cucteMbl. CUCTEMBI COBMECTHBIE U HECOBMECTHBIE, CUCTEMBbI
omnpezaeeHHbIe U HeonpeaeneHuble. Teopema Kponekepa-Kanemu.

OcHo6Hble NOHAMUS MeMbl. CHCTEMA, JIMHEITHOE YpaBHCHHUE, pCIICHUEC CUCTEMBEIL.
Hpakmuqecme 3aramue

Dopma 3anamus: peuterue munosvlx 3a0ay
3aoanus:

Penrenue 3anau

NeNe 439-460 u3 [6].

Tema 9 «/IuHeiliHOE POCTPAHCTBOY
Jlexyus

Omnpenenenue TUHEHMHOTO HpocTpaHcTBa. JIMHeWHas 3aBHCHUMOCTb, Pa3MEPHOCTh U 0a3uC B JIIMHEHHOM
npoctpanctBe. [loaMHOKeCTBa IMHEHHOr0 pocTpaHcTBa. Onepanuu ¢ 31eMEHTaMu JIMHEHHOIO IPOCTPaHCTBA
B KOOPJMHATHOM IIpeacTaBieHuu. M3oMophu3M TUHEHHBIX IPOCTPAHCTB.

OcnosHble nowsamusi memvl. JUHEHHOE IPOCTPAHCTBO, OINEPALUU C 3JIEMEHTaMHU JIMHEHHOTO
IIPOCTPAHCTBA.

Hpaxmuttecxoe 3anamue

Dopma 3anamus: peulenue munosvlx 3a0ay
3adanus:
Pemntenue 3anau

NeNe 462-522 w3 [6].

Tema 10 «JIuHeliHbIe 32aBUCMMOCTH B JINHEIHOM NPOCTPAHCTBE»
Jlexyus

Jluneitnple omneparopel. JleWCTBHUS C JIMHEHMHBIMU onepaTopamu. KoopAuMHAaTHOE MpEACTaBICHUE
JMHEWHBIX onepaTopoB. O01acTh 3HAUEHUH U AAPO JTMHEHHOTO oneparopa. IHBapuaHTHbBIE TOANPOCTPAHCTBA U
coOCTBeHHbIE BeKTOpbl. (CBOHCTBA COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HaueHMW. JIuHelHbIe
(G yHKITHOHATIBL.

OcHo6Hble nouamusi memvl. JIMHEHHBIE ONEPATOpPbI, WHBAapUAHTHBIE MOANPOCTPAHCTBA, JIMHEHHBIE
(GyHKIIMOHAJIBL.

Hpakmuqecme 3anamue

Dopma 3anamus: peutenue munosvlx 3a0ay
3aoanus:
Pemnrenue 3anau

NeNe 523-561 u3 [6].

Tema 11 «HesimHeliHbIe 3aBUCMMOCTH B JINHEHHOM NPOCTPAHCTBE»
Jlexyus



bununeiinpie Qynkiuonansl. Kpagpatuuneie ¢yHKunoHamdbl. MccrnemoBaHue 3HaKa KBagpaTUYHOTO
¢dbyakunonana. MHBapuaHTBI JMHUKH BTOPOrO TOpsAKAa HA INIOCKOCTH. OKCTpeMajbHbIE CBOWCTBA
KBaJpaTUYHBIX (PyHKIMOHANOB. [lonuanHelHbie (yHKINOHAIBI.

OcnosHble nonsamus memul. OWIMHEHHbIE ()YHKIIMOHABI, KBAJApaTUYHbIC (DYHKIIMOHAIIBI, HUHBAPUAHTHI,
HOJIMIIMHEHHbIE (DyHKIIMOHAIBI.

Hpakmuqecme 3aramue

Dopma 3anamus: peuterue munosvlx 3a0ay
3aoanus:

Penrenue 3anau

NoNe 593-600 u3 [6].

Tema 12 «EBKJIN0BO NPOCTPAHCTBO»
Jlexyus

OmnpeneneHnve W OCHOBHBIE CBoiicTBa. OpTOHOpMHpOBaHHBIA Oasuc. OpToroHanuzamus 0Oasuca.
KoopaunatHoe mpencrtaBieHHe CKalsipHOro mnpousBereHUs. OpTOroHajgbHbIE MAaTPHUIbl B  €BKJIMJIOBOM
npoctpancTBe. OpTOroHaNbHBIE JOMOJHEHUS U OPTOTOHANbHBIE MPOEKIMH B EBKJIMJIOBOM IPOCTPAHCTBE.

ConpskeHHbIE OINepaTopbl B €BKJIMAOBOM IpocTpaHcTBe. CamoconpsikeHHbIE onepaTopbl. OpToroHajbHbIE
OIIEPATOPBI.

OcnosHovle nonsamusi memvi: EBKIMIOBO TMPOCTPAHCTBO, OPTOTOHAIBHOCTh, 0a3HC, CAMOCONPSIKCHHBIC
OIEPATOPHI.

Hpaxmuuecxoe 3anamue

Dopma 3anamusi: peuterue Mmunosvlx 3a0a4
3aoanus.

Pemenune 3amau

NeNe 562-592 u3 [6].

Tema 13 «YHUTApHOE IPOCTPAHCTBO»
Jlexyus

OmnpeneneHre yHUTApHOTO MPOCTpaHCTBA. JIWHeHHBIE omepaToppl B YHUTApHOM IIPOCTPAHCTBE.

OpMHUTOBBI OmepaTopbl. DpMUTOBBI (yHKIHMOHANBL. CpenHee 3HAU€HUE U JMCIEPCUs SPMHUTOBA OIEpaTopa.
CooTHOIIEHNE HEONPENETIEHHOCTEN.

OcHognbie nouamusi memsl: YHUTAPHOE MMPOCTPAHCTBO, SPMUTOBBI ONIEPATOPHI, S3PMUTOBBI (DYHKIIUOHAIIBI,
JUCTIEPCHSL.

Hpakmuqecme 3aHamue

Dopma 3aHAMUA. MUHUKOHDEpEeHYUsL.

IlpumepHvie memvl 00KNIAO08:

Onpedenenue yHumapHo20 npocmpancmaa.

Jlunetinvie onepamopbol 8 YHUMAPHOM NPOCMPAHCMEE.
Opmumossl onepamopbi.

Opmumosvl hyHKYUOHATbL.

CpeoHnee 3Hauenue u Oucnepcus 3pMumosa onepamopad.
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Coomnowenue neonpeoeieHHOCmell.

Tema 14 «HeauHelHbIe 00bEKTHI HA MJIOCKOCTH
Jlexyus

Jluaun Ha nnockoctu. [opspok. Kpusele Broporo nopsiaka. Kiaccudukanust KpuBbIX BTOPOTo MOpsiAKa.
Kanonunueckuil BUJ ypaBHEHHUH BTOpPOro nopszaka. IIpuBeneHne Kk KaHOHMYECKOMY BUJY YPaBHEHHU BTOPOIO
nopsaka. Dmmunc. ['nnep6ona. [Tapabona. BeipoxaeHHbIe KpUBbIE BTOPOTO MOPSIKA.

OchosHble nonsimus memvl: TOPSJIOK, KAHOHMYECKUI BMJI YpaBHEHUs, 3JUIMIIC, rumnepoosa, mapadona,
BBIPOKJICHHBIE KPUBBIE.

Hpakmuqecme 3anamue

Dopma 3anamus: peutenue munogvlx 3a0ay
3adanus:
Pemnrenue 3anau

NeNe130-207 [6].

Tema 15 «Henuneiinbie 00beKTHI B IPOCTPAHCTBE»
Jlexyus

JIuHUM ¥ TIOBEPXHOCTH B MpOCTpaHCTBe. [[WmmHIprUeckne M KOHUYECKHE MTOBEPXHOCTH. [loBepXHOCTH
BTOpOTO Tmopsiika B mpocTpaHcTBe. Konuueckue ceueHus. Ommmncoua. OMHOMOIOCTHBIA TUNEPOOTOUI.
JIBYTIOJIOCTHBIN THIIEPOOION . DIUTMNTHYECKUH Tlapadosons. ['unepOonudeckuii mapadoiaona. BeipoxkacHHBIE
MOBEPXHOCTH.

OcnosHble nOHAMUSL MeMbl. TIOBEPXHOCTb, JIJUIMIICOMJ, THIepOoSon], Napaboyons, BBIPOXKIECHHAS
MTOBEPXHOCTb.

Hpaxmuuecxoe 3anamue

Dopma 3anamus: peuterue Mmunosvlx 3a0a4
3aoanus.

Pemenne 3amaqa

NeNe 345-382 u3 [6].

Koumponvnas paboma.

S Y4yeOHo-MeTOHYeCKOe 00ecTiedeHne IS CAMOCTOSITeIbHOI PadoThl 00y4aromuxcs

B nenom BHeayaWTOpHAs caMOCTOsATENbHas paboTa CTyIeHTa MpU HU3YYCHHH Kypca BKIIOYaeT B celds

CJIeIYIOIIHE BUIBI paboT:

— mnpopaboTka (M3y4EeHHE) MATEPUAIIOB JICKITHIA;

—  YTeHHe U MpopaboTKa peKOMEHOBAHHON OCHOBHOMW U JOMOIHUTEIBHOMN TNTEPATYPHI;

—  TOArOTOBKA K MPAKTHYECKUM (CEMUHAPCKUM) 3aHITHUSIM;

—  TOHUCK U popaboTka MarepuanoB u3 MHTepHeT-pecypcoB, MepHOIUIECKON MeYaTH;

—  BBINIOJIHEHUE JIOMAIIHUX 33JaHui B popMe TBOPUECKUX 3aJaHH, KeHC-CTauu, JOKIAI0B;

—  TOATrOTOBKA MPE3EHTALMM JIJIsl WIUTIOCTPALIUU TOKIA/I0B;

—  BBINIOJIHEHUE KOHTPOJIBHOM pabOThI, €CIIU MPEeTyCMOTPEHA YUeOHBIM ITAHOM JAUCIUIINHBL,

— TMOATOTOBKAa K TEKYIIEMY M HMTOrOBOMY (ITPOMEXYTOUYHAs aTTECTAIMsI) KOHTPOJIO 3HAHWUH IO
TUCITUTIINHE (9K3aMEH).
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OcHOBHas 1071 CaMOCTOSITEIbHON pabOThI CTYJEHTOB MPUXOAUTCS Ha MPOpabOTKy pEeKOMEHIOBAHHOMN
JUTEPaTypbl C LEIbI0 OCBOEHHUS TEOPETUYECKOro Kypca, MOArOTOBKY K MPAKTHUYECKUM (CEMUHAPCKHM)
3aHATHSAM, TEMaTWKa KOTOPBIX IIOJIHOCTHIO OXBAaTBHIBAET cojepikaHue Kypca. CamocrosTenbHas padboTa 1o
MOATOTOBKE K CEMUHAPCKUM 3aHSATHUSM IpEIoiaraeT yMeHue padoTarh ¢ NEPBUYHON HHPOPMAIUEH.

6 ®oHJ OLEHOYHBIX CPEACTB JJIfA INPOBeeHHs] MPOMEKYTOYHOI aTrecTaunyu 00y4alluMXxcs I10
AUCHUILINHE

6.1 Cmpykmypa ¢honoa oyenounvix cpeocmse

@DOH/| OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHMSI IPOMEKYTOUHOM aTTeCTAllMU O0yJaroUIUXCs 10 TUCHUIUINHE
«Anredpa 1 reoMeTpHs» NPEACTaBICH B IPUIOKEHNHU K pabodel mporpaMMe IUCIUILUIMHBI U BKJIIOYaeT B ceOs:

—IepeueHb KOMIIETECHIMN C YKa3aHHWEM JTaroB WX (OPMHUPOBAHUS B MPOIECCE OCBOCHHS 00pa30BaHUs
NepevYeHb KOMIIETCHIIMH C yKa3aHHWEM STarnoB HX (OpPMHUPOBaHHUS B MPOILECCE OCBOCHHUS 00pa30BaTEIbHOMN
IIPOrPaMMBI;

— ONMCAHME II0KA3aTeJe W KPUTEPUEB OLICHMBAaHUSA KOMIIETEHIMH HA pas3IMYHBIX JTanmax Hx
(bopMHUpOBaHUs, ONTUCAHNE IIIKAJ OL[CHUBAHUS;

— TUIIOBbIE KOHTPOJIbHBIE 3aJ@aHMsi WM MaTepuaibl, HEOOXOOUMbIE MJIsi OLEHKM 3HAHUM, YMEHMI,
HaBBIKOB U (WJIM) OIBITA JESTEIbHOCTH, XapaKTEPU3YIOIUX JTarnbl (OPMUPOBAHUS KOMIETEHLIUH;

— METOJIMYECKHE MaTepHUasbl, ONPEICIAIOINE IIPOLEAypbl OLICHUBAaHUS 3HAHWM, YMEHUW, HAaBBIKOB U
(uH) OTIbITA AEATENBHOCTH, XapaKTEPHU3YIOIIUX 3TAbl (POPMHUPOBAHUS KOMITETEHITHIA.

6.2 Ilepeuens 60npocos K NPOMeEHCymouHOI ammecmayuu.

1. Omnpenenurenab U UX OCHOBHBIC CBOWCTBA, BEIYUCIICHHUE.

Marpuiibl ¥ 1€MCTBUS HaJ HUMU.

3. Cucrembl THHEWHBIX alreOpanvdecKuX YpaBHEHUH U OCHOBHBIC METOJIBI X PEIICHUS:
—Meton Kpamepa;
— METOJ 00paTHOM MaTPHIIBL;
—Meron [Maycca.

no

4. Panr marpunsl. HaxoxaeHue panra MaTpuil.

5. Teopema Kponekepa—kanenu. Pemenne npon3BOIbHBIX CUCTEM JTMHEHHBIX YpPaBHEHUH.

6. Cucrembl JIMHEHHBIX OTHOPOAHBIX ypaBHEHUH. DyHJaMEHTaIbHAS CUCTEMA PEILICHUH.

7. CucreMbl KOOpUHAT.

8. BekTopbl Ha TNIOCKOCTH U B TIPOCTPAHCTBE.

9. OcHOBHBIE BEKTOPHBIE OTIEPALINH.

10. Ilonsatue n-mepHoro BekTopa. BektopHoe mpoctpanctBo. PazmepHocts 1 0asuc. Ilepexon k HoBoMy
0azucy.

11. CkanspHoe Npou3BEIEHHE BEKTOPOB M €ro CBOWCTBA. BpIpakeHHE CKalspHOIO NMPOU3BEACHUS B
KOOPJIMHATAX.

12. BekTtopHOE TIPOHM3BEICHUE BEKTOPOB M €0 CBOICTBA. BBIpakeHHE BEKTOPHOTO TPOWM3BEACHUS B
KOOPJMHATAX.

13. CwmermanHoe Ipou3BeICHUE.

14. Jluneitapie onepatopsl. JIeHCTBUS ¢ TUHEHHBIMU OIEPATOPAMH.

15. KoopaunaTHOe mpeicTaBieHe JUHEHHBIX ONepaToOpOB.

16. OGrnacTh 3HaUEHUH U SIIPO TMHEHHOTO OIepaTropa.

17. CobcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HaYECHHUS JIMHEHHOT 0 orepaTopa.
18. VMuBapmaHTHBIE TOAMIPOCTPAHCTBA M COOCTBEHHBIE BEKTOPHI.

19. CaoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAUCHHUI.

20. JluneliHble GYHKUIMOHAIBI.
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21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Addunnbie mpeobpa3zoBaHUs U UX CBOWCTRBA.

OptoroHanbHble MpeoOpa3zoBaHUs MIOCKOCTH.

ITonsiTHe rpynmsl.

KBangparuunbie (OpMBI.

bununeiiable QyHKIIMOHATIBI.

KBanpatuunblie pynkunonansl. MccnenoBanue 3Haka KBaJpaTUyHOro (PyHKIIMOHAIIA.
[Monmnuueitaple QyHKIIMOHAIIBI.

Jlenenue oTpe3ka B JAHHOM OTHOILICHUHU.

EBkinoBo npoctpancTBo. OmnpeiesieHre 1 OCHOBHBIE CBOMCTBA.

OptoHopMupoBaHHbIii 6a3zuc. OproroHanusanus 6a3uca.

OpToroHanbHble MaTPULbl B €BKJIMIOBOM IIPOCTPAHCTBE.

OpToroHanbHbI€ TONOJHEHUS U OPTOrOHAJIBHBIE IPOEKIIUU B €BKJIMI0BOM IIPOCTPAHCTBE.
ConpsbxkeHHbIE OIepaTOphl B €BKIIMOBOM IIPOCTPAHCTBE.

CamocornpsikeHHbIe onepatopbl. OpTOroHaNbHbIE ONEPATOPHI.

YHuurapHoe npoctpanctBo. Onpenenenne. JInnelnbie oneparopsl B yHUTAPHOM MPOCTPAHCTBE.
OpMHUTOBBI OmNepaTOpbl. JpMHUTOBBI (PyHKIMOHANBI. CpemHee 3HAUYEHHWE W JTUCIIEPCHS DPMHUTOBA

oreparopa.

37.

38.

YpaBHEHHE NIPAMOUN HA IIIIOCKOCTHU:
— o01iee ypaBHEHHE TIPSIMON;
— NPOXOJAIIEH Yepe3 ABE TOUKH;
— IPOXO/SIIEH Yepe3 3a/IaHHYI0 TOUKY B JAHHOM HAIPABJICHUH;
— IPOXO/SIIEH Yepe3 JaHHYIO TOUKY U UMEIOILIEN JaHHYI0 HOpMallb;
— YPaBHEHHE NPSIMOU B OTPE3KaXx;
— [MApaMETPUIECKOE YPAaBHEHUE MTPSMON;
— IPOXOsIIeH Yepe3 3aJaHHyI0 TOUKY C 3aJJaHHBIM YTJIOBBIM KO3 PHUITEHTOM;
— HOPMAaJIbHOE YPaBHEHUE NIPSMOM.
PaccTositHue OoT TOYKM O MPSIMOM, TOYKA MEPECEUCHUS MPSIMBIX, YIOJl MEXAY MEePECEKAIONUMHUCS

MMpAMBIMHA, PACCTOAHUC MCKIY MapaJlJICTIbHBIMU IIPAMBIMHU.

39.
40.

41.

Jlenenue oTpe3ka B JaHHOM OTHOIICHUU.
YpaBHEHHE MJIOCKOCTH B MPOCTPAHCTBE:
— o0111ee ypaBHEHHUE TUIOCKOCTH;
— IPOXOJSAIIEH Yepe3 TPH 3a/IaHHbIC TOUKH,
— IpOXOsIIel yepes3 ABe 3aJaHHbIE TOUKHU MapaiieIbHO BEKTOPY;
— IPOXOIIel Yepe3 TOUKY NapasieIbHO JBYM BEKTOpaM;
— MPOXOJIAIIEH Yepe3 TOUKY U UMEFOIIee 3a/IaHHYI0 HOpMaJlb;
— YpaBHEHHE IJIOCKOCTH B OTPE3Kax;
— HOpMaJIbHOE YpaBHEHHE MIIOCKOCTH.
PaccrostHre OT TOYKM 70 MJIOCKOCTH, JIMHUS MEpPeceYeHus TUIOCKOCTEH, yroll MeXAy TUIOCKOCTSIMU,

pacCcTOIHUE MEXKy TTapasuIeIbHBIMU TTIOCKOCTSIMHU.

42.

43.

Kpussie BTOporo nopsuka:
— 3JUIHIIC;
— runep6ona;
— mapabona.
[ToBepxHOCTH BTOPOTO TOPSIIIKA.

7 PexomeHnayemasi JJuTeparypa
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7.1 Ocnoenaa numepamypa

1. Topromkuna A.Il. Anre6pa u reomerpus. YueOHoe mocobue ans HampasieHus noarorosku 09.03.04
(231000.62) «IIporpamMMHas HHXeHepHs» B Tpex dyactax rpud YMO IlerponaBnoBck-Kamuarckmii:
Kamuarl TV, 2015 1.

7.2 /lononnumenvhas 1umepamypa

2. Knerenuk JI.B. CoopHuk 3amay mo ananutudeckoit reomerpun, — CI16.: [Ipodeccus, 2003

7.3 Memoouueckue yKazanus no oucuyuniuHe

3. Kapuoymenko M.O. Anre6pa u reomerpus. - [Iporpamma Kypca M METOIMYECKHE yKa3aHHUS K
M3YYEHUIO AUCIHUIUIMHBL JUI CTyAEHTOB HampasieHus noarotoBku 09.03.04 «lIporpamMmHas HHXKEHEPHS»
ouHoi popmbl oOyuenus [lerponarnosck-Kamuarckmii, 2019.

8. Meroauyeckue yKazaHusi JAJsl 00y4aIOLIUXCS MO OCBOCHUIO TUCIUTLIUHBI

Mertoauka TpenojaBaHWs JaHHOM JUCHUIUIMHBI TPEINoiaracT 4YTCHHWE JICKIMH, IPOBEICHUE
MPAKTUYECKUX 3aHSATHH, TPYIIIOBBIX U WHIUBUIYATbHBIX KOHCYJIBTAIIUH 11O OTJACIBHBIM (HauOOJIee CI0XKHBIM)
cnenupuyeckuM MpodiiemMaM auciUIuInHbL. [IpenycMoTpeHa camocrosiTenbHas padoTa CTYIEHTOB, a TaKKe
MIPOXOKJCHUE ATTECTAIIMOHHBIX MCIIBITAHUNA MTPOMEXKYTOYHOHN arTecTanuu (dK3aMeH U AudepeHIInpPOBAHHBIN
3a4er).

Jleknuu TOCBAIMIAIOTCS PACCMOTPCHHIO OCHOBHBIM TIOHATHSM, HAWOOJIeE BAKHBIX TEOPETHUECKUX
BOMPOCOB. B Xoze nekiuii cTyaeHTaM cieayeT MOATOTOBUTh KOHCIEKTHI JICKIUH: KpPaTKO, CXEMaTHYHO,
MOCIIC0OBATEIHHO (UKCUPOBATH OCHOBHBIC TIOJIOKEHUS, BBIBOJBI, (DOPMYIUPOBKH, OOOOIICHUS; TOMEYATh
Ba)KHBIE MBICIIH, BBIICTISTH KIFOYEBBIE CIIOBA, TEPMHUHBI; 0003HAUUTH BOMPOCHI, TEPMUHBI, MAaTE€PHUal, KOTOPHIHA
BBI3BIBACT TPYIAHOCTH, TIOMETHUTh M TIOMBITAThCS HAWTH OTBET B pEKOMEHAyemou mureparype. Ecmm
CaMOCTOSITENILHO HE yAaeTcs pa3olOpaThcsi B MaTepuaine, HeoOXoIuMo cQopMyIHpoOBaTh BOMPOC H 334aTh
MPeroaBaTellio Ha KOHCYIbTAIMH, HA TIPAKTHYECKOM 3aHSITHH.

[lenpto mpoBeneHUs MPAKTUYECKUX 3aHATUHN SBISETCS 3aKpelieHHE 3HAHWW CTYAEHTOB, MOJTYYCHHBIX
UMH B XOJI€ W3y4eHUS IUCIMIUIMHBI HA JIGKIUSIX W CAMOCTOSATEIbHO. BO Bpems MPakTUYECKUX 3aHSATHMA
peliaTes 3a/1ayy 1Mo paccCMaTPUBAEMBIM B Kypce JIKIHM TeMaM, MPUMEHSITCS OCHOBHBIC TIOHATHUS, TEOPEMBI,
cBoiicTBa. CTyIEHT MOJDKEH HAYYHTCS pemarh O0a30BbIC 3aJadyd MO KAKIOW TeMe, a TaKkKe NPHUMEHSTh
MOJIy4YE€HHBIE HABBIKHU JJIsl PEIICHUS peabHbIX MPUKIAJIHBIX 3a/1a4

[Ipy W3y4YeHWM NHUCHIUTUTHHBI HCIIOJIB3YIOTCS WHTCPAKTHBHBIC METOIBI OOYYCHHSI, HAIpUMeEp, JICKIIHS-
BU3yalH3alus, Mpearnoiaraonas nojadyy mMarepuana ¢ UCHOJIb30BaHUEM TEXHHUYECKHX CPEICTB OOy4YEHHS C
KpaTKUMH KOMMEHTAPUSIMU JEMOHCTPUPYEMBIX MAaTEPHAJIOB (ITPE3CHTALIHIA).

9. IlepeyeHr HMHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJb3yeMbIX IPH  OCYILIECTBJICHUH
o0pa30BaTe/IbHOIO Ipolecca MO JUCHMILIMHE, BKJIKYas IepedYeHb NPOrPaMMHOIO ofecnedyeHus W
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

9.1.  Ilepeuenv  ungopmayuoHHBIX  MEXHOI02UL,  UCHOAB3YEMBIX  HPU  OCYULECMETEHUU
obpazoeamenvnozo npoyecca

—  DIIGKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI;

—  WUCIONB30BaHUE CIalI-MPE3eHTAIH;

— UWHTEpaKTUBHOE OOIIeHHEe C OOydYalolIUMUCS U KOHCYJIbTHpPOBAHHE TMOCPEACTBOM HHTEpHeT,
UCIIOJNIB3YS COIMANBbHBIE CETH, CIEHUaTN3UPOBAHHBIC IPOrpaMMBbl (HampuMep, Z00M), a Takke DIEKTPOHHOMN
MOYTHI;

—  HUCHOJB30BaHUE EKTPOHHON HH(OPMAIIOHHO-00pa30BaTEILHOM CpeIbl.
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9.2. Ilepeuens npozpammmnozo obecneyenus, UCHOAbIYEMO20 NPU OCYULECMEICHUN 00PA3068aAMEIbHOZ0
npouecca

[Tpu ocBOCHMU AMCHUIUIMHBI UCTIONB3YETCs JIMLIEH3NOHHOE ITPOrpaMMHOE 00ecTieueHHe:

1. omepanuonssie cuctemMbl Astra Linux (wim uHas onepanydoHHas CUCTeMa, BKIIIOUEHHAs B PEECTp
OTEYECTBEHHOT'O MPOTrPaMMHOI0 00ECTICYCHHUS);

2. xoMmIuiekT oducHbeix mporpamm P-7 Oduc (B cocraBe TEKCTOBOIO IMpoleccopa, MPOrpaMMbI
paboTbl C DIEKTPOHHBIMH  TaOJHMIIaMH, NPOTPAMMHBIE CPEICTBA PEOAKTUPOBAHHUA H

JEMOHCTpALIMH MTPE3EHTAIIH);
3. mporpamma MpoBEpKH TEKCTOB Ha MPEAMET 3aMMCTBOBAHUS «AHTHUILIIATUAT.

10. MaTrepuajbHO-TeXHHMYECKOEe OOecnedeHue TN CIUTITHHbI

Ha Kaq)ez[pe nmeercs 4 AyaIuTOpUn IJId MMPOBEACHUA JICKIMOHHBIX U ITPAKTHUYCCKUX 3aHATUM.
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