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Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.05.01 AcTpoHoMUSt; OOLEHT, K.H. (aoueHT) Oavwes P.A.

Mporpammy avcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Janwes P.A. Kadeapa Teopum
OTHOCMTENbHOCTK 1 rpasuTaumm OTaeneHme omsunkm , Rinat.Daishev@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnunbl (mogyns) b3. b12. "JIuHenHble 1 HeNNHeENHble ypaBHEHNS OU3NKK'
SIBNSIeTCS 3HAKOMCTBO C OCHOBHbIMMW TUMaMu ypaBHEHWIA MaTeMaTn4eckor conanku, cnocobamm
NONy4yeHus 3TUX YPaBHEHWUN, METOAAMUN UX PELUEHUS.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.17 ducumnnauHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 03.05.01 AcTpoHOMUSE 1 OTHOCUTCS K 6a30BoWA
(obwenpodpeccmnoHanbHom) Yyactn. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

DucunnnuHa "JlnHenHble N HeNUHEenHbIe YypaBHEHNS (PU3NKK" HAXOAUTCS B NporpamMme 6-ro
cemecTpa no nnaHy cneunanbHocT 011501 ACTPOHOMMKS, MaTEMATNYECKUIA N €CTECTBEHHO-HAYYHbI
uukn, wndpp C2.6.17. [Ing 0CBOEHUS AUCLMMANHBI CTYAEHT OONXEH YBEPEHHO BNadeTb OCHOBaAMU
MaTeMaTU4YecKoro aHanmnaa, aHanMTUYeCckon reoMeTpun, NMHenHo anredpbl, TEoPUK
AngodpepeHLmanbHbIX YpaBHEHUIA, MHTErpanbHbIX ypaBHEHUIA, BapUaLNOHHOIO NCHUCTIEHNS.

3HaHu4, nony4yeHHble B pe3dynbTaTte OCBOEHUA O0aHHOro Kypca, HeobxoauMbl Ans N3y4eHns Bcex
nocneanyrowmnx oucunnnmH, YNTaembix B MHCTVITYTe dun3unkmn, Takux, kak TeopeTndeckasa MexaHuka,
Teopus Nons, KBaHTOBas MexaHuka, pagmogonsnka u anekTpoHuka, TepMoanHammka v
cTatucTunyeckasa ousvka m 1.4.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

Pacwumndpposka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN

CBOOOHbIM BNafeHNEM NMTEPATyPHON 1 AeNn0BO NMMCbMEHHOW
OK-5 N YCTHOWN PeYblo Ha PyCCKOM A3blKe, HaBblkammn Ny6ANYHON 1
(0BLwekynbTypHbIE Hay4YHOW peyn, yMEHNEM CO34aBaTh U peaakTpoBaTh TEKCThI
KOMMeTeHumN) NPOCPeCCNOHANbHOro Ha3Ha4YeHNS, BNageHNeM OLHUM U3

MHOCTPaHHbIX S3bIKOB KaK CPEACTBOM AENOBOro 0bweHms
MK-1 - CNOCOBHOCTb OPMEHTMPOBATLCS B 6a30BbIX aCTPOHOMUYECKMX
(NpogpeccuoHanbHble N PU3MKO-MATEMATUHECKNX TEOPUSIX U MPUMEHSATD UX B HAYYHbIX
KOMMEeTeHLMN) nccnenoBaHusix.

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

3HaTb OCHOBHblE CBOMCTBA 1 yMeTb paboTaTh C TakMMm crieumanbHbIMU GOYHKLMSIMU KakK coyHKLMK
Beccens, nonuHoMmbl JlexaHnnapa, nprcoeanHeHHble MONNHOMbI JlexaHapa, cgepuyeckme QyHKLUN;
3HaTb OCHOBHblE TWMbl AUgPEePEHLMANbHBIX YPaBHEHWI B YACTHbIX MPOM3BOAHBIX BTOPOro nopsiaka
M yMETb NPUBOANTb 3TU YPaBHEHMS! K KAHOHUYECKOMY BMAY; 3HATb HEKOTOPbIE 3NIEMEHTLI TEOPUN
06006LWEHHBIX GOYHKLIWIA.

2. IONXEeH yMeTb:
yMeTb CTaBUTb Kpaesble 3a4a4u 1 BnafeTb METOAaMN pelleHns 3TUX 3a4ay;
3. OONIXEH BnafeThb:

HaBblkaMun paboTbl CO cneumanbHbIMU GYHKLUMAMK (pyHKUMKM Beccens, nonnHombl JlexxaHapa,
NPUCOeaMHEHHbIE NONNHOMbI JlexxaHapa, cqpepuyeckne yHKLUN)
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NPUMEHSTb CneumnanbHble YHKLUMK, Takne Kak pyHkumn Beccens, nonuHomsbl JlexaHapa,
npucoeauHeHHbIe NoNMHOMBI JlexaHapa, cgpepuydeckme oyHKLUN Npu peleHnn MaTeMaTtnyeckmnx u
don3nyecknx sanad.

4. CTpyKTypa 1 cogepxaHue AUCLMUNIUHBI MOAYNS
Obuwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNAET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AMCUUNINHBI 3K3aMeH B 6 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs AOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Henens UX TPy A0EMKOCTb Tekywume coopmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckuelllaboparopHole

3aHATUSA paborbl

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuun

Tema 1. CneunanbHble
1.|dpyHKUMK. TloHATME O 6 1-5 8 8 0
KpaeBblx 3afayax.

Tema 2. YpaBHeHUS

mareMaTnyeckomn

5 gon3unkun. BeiBog n 6
‘lpeLeHne ypaBHEHNN

runepbonmyeckoro

TMna.

Tema 3. YpaBHeHUS
mMaTtemMaTn4yeckom KOHTpOnbHas
3.|cpu3nkn. BoiBoa v 6 9-11 4 8 0 paboTta
pelieHne ypaBHeHui
napabonunyeckoro Tuna.

Tema 4. YpaBHeHUS
MaTeMaTn4yeCckom
ouU3nKK. YpaBHEHNS
4.[3NNMNTNYECKOro Tmna u 6 12-13 4 10 0
Kpaesble 3anayun ons
ypaBHEHWN
ANNUNTNYECKOro Tmna.

YCTHbI ONpocC

0 YCTHbI ONpocC

YCTHbI ONpocC
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTp| cemecTpal (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUSA pabortbl

Tema 5. YpaBHeHus

mMaTeMaTtn4eckomn

on3nKKN. YpasHeHune

"enbmronbua. Ceasb

ypaBHEHUs ) YCTHbIA onpoc
5. FenbMronbLa 6 14-16 4 6 0

ypaBHEHUSMN

rmnepbonny4eckoro u

napa6onw4eCKoro

TUMNOB.

Tema 6. OneMeHTbI KOHTpOnbHas
6.|[Teopnn 0606WEHHbIX 6 17-18 2 0 0 paboTta

OYHKLUUNA.

Tewma . UItorosas 3K3ameH
. 6 0 0 0

doopma KOHTpons

Ntoro 26 40 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. CneumnanbHble pyHKUUN. [TOHATME O KpaeBbIX 3apayax.
NeKuMnoHHoe 3aHsiTne (8 yaca(os)):

MoHaTMe o kpaeBbix 3agadvax. 3agaya LWtypma-Iinysunns. CobcTBEHHbIE 3HAYEHUS N COOCTBEHHbIE
doyHKummM 3a8a4n LWLtypma-Jinysunng n nx ceonctea. ®yHkuma I'puHa. MeTton NnocTpoeHns goyHKUnn
["puHa. Pusnyeckan nHtepnpetaums yHkumm 'pmHa. OCHOBHbIE YpaBHEHUS NS LUINHOPUYECKMX
doyHKUMI. YpaBHeHne beccens. PeweHune ero ong Heuenoro nHaekca. PeweHve ypaBHeHNS
beccens ona uenoro nHpekca. PekyppeHTHoe cooTHOWeHne ans goyHkumm beccens. dyHkunm
Beccens ¢ nonyuenbiMm nHgekcom. PyHkumm HenmaHa n XaHkensi. OpToroHanbHOCTb PYHKLUNIA
beccens. Pag beccens - ®ypbe. YpasHeHue Jlexarngpa. Npounssoaswas yHKUNS U NONUHOMbI
NexaHnppa. PekyppeHTHble COOTHOWEHUS ans nonmHoMoB JlexaHapa. lNonnHombl JlexxaHgpa kak
peweHns ypasHeHus Jlexxangpa. OptoroHanbHOCTb NonnHOMOB JlexaHgpa. Pag JlexaHgpa -
dypbe. MNpucoeanHeHHble PyHKUMK JlexaHapa n nx BbipaxeHne 4yepes npon3soaHble OT
nonnHomos JlexaHgpa. Laposbie doyHkumK. PeweHne 1-o BHYTPEHHEW 1 BHEWHEeN 3a8a4 Ans wapa
B cnyyae ypaeHeHus Jlannaca. Cipepuyeckue pyHKUMN.

npakTudeckoe 3aHsitne (8 yaca(os)):

Kpaesble 3apaun. Pewenune 3agaym Wrypma-Jinysunng. 3apaum 1.1 - 1.15 n3 [4]. PasnoxeHue
OyHKLMIA B psg No cobBCTBEHHBIM (OyHKUMAM 3aaaym Wrypma-Tnysunns. 3apaum 2 - 9 ns [4].
[MpuBeneHve ypaBHEeHU K KAHOHMYecKoMy Buay. 3anayv 1 - 8 us [6]. [NpuBeneHne ypaBHEHUR K
KaHOHWYEeCKOMY BUAY M HAaXOXOeHWe peleHnin ypasHeHuin. 3agadm 9 ? 16 ua [6]. PeweHne 3agaym
Kowwn ypasHeHnin MaTeMaTn4eckon donsnkn. 3anadm ns [6].

Tema 2. YpaBHeHMs MaTematuyeckoun cousunku. Boisoa n peleHne ypasHeHUA
runepbonuuyeckoro Tuna.

JNIeKLMOHHOoe 3aHsiTne (4 4yaca(os)):
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BapuaumnoHHbIin npuHUMN B comamnke. BbiBoa BaprauMoHHbIM METOLOM YpPaBHEHWA CBOOOAHbIX U
BbIHY>XAEHHbIX ManblX NonepeYHbiX KonebaHuii CTpyHbl 1 MeMbpaHbl. BbiBoa ypaBHEHM CBOOOAHBIX
W BbIHY>XAEHHbIX ManblX NPOAONbHbIX KonebaHunii TOHKOro ctepxHs. Knaccndmkaums ypaBHeHWiA
2-ro nopsaka ¢ 4aCTHbIMU MPOUN3BOOHBIMU 1 NPUBEOEHNE NX K KAHOHUYECKOMY Buay. Popmynnposka
KpaeBblx 3agay 1 3agaqm Koww. CywectsoBaHMe N eANHCTBEHHOCTb pelweHns 1-o KpaeBon 3anaqu
L5 ypaBHeHWU runepbonuyeckoro Tuna. Pewerne 3anayn Kown ons 6€CKOHEYHOW CTPYHDI.
dusnyeckas nHTepnpeTauns peweHmns. PeweHne 3agadn ons csobooHbIx konebdaHmin 0qHOPOAHOM
CTPYHbI C 3aKpenneHHbiMK KoHuamMn. CTosume BOMHbI. PeleHne 3anadm ans BblHyXAEHHbIX
kKonebaHuii 04HOPOOHON CTPYHbI. PelweHne 3aaaqv Kown ons BONHOBOro ypaBHEHUS B
npocTpaHcTBe. PeweHre 3ana4n o cBO6OOHbIX KonebaHusix Kpyrno MembpaHbl C 3aKpenneHHbIMU
rpaHuuamu.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

YpaBHeHusi konebaHns ¢ 0AHOPOAHbIMM FPaHNYHbBIMKU ycnoBusaMmn. 3aaayn 25 ? 31 u3s [6].
YpaBHeHNS TeENNONPOBOAHOCTN C OO4HOPOAHBIMU FPaHNYHbIMK ycnosmamn 3anadn 32 - 38 u3 [6].
HeonHopoaHble ypaBHEeHNs KonebaHuii n 3afa4v ¢ HEOAHOPOAHBIMUA FPAHNYHBIMU YCIIOBUSIMUA.
3anaun 39 - 44 n3 [6]. HeogHOpOOHbIE ypaBHEHMS TENNONPOBOAHOCTM M 3a4a4M C HEOAHOPOAHbLIMU
rPaHUYHbIMK YCNoBMAMU Anst HUX 3apaqn 45 - 50 n3 [6]. YpaBHeHusi konebaHuii n
TEnnonpPoBOAHOCTM ANsi NPSIMOYronbHbIX obnacTei. 3agayn 51, 52, 53, 56,57 u3 [6].

Tema 3. YpaBHeHUs1 MaTemaTnyeckon cpmanku. BoiBoa 1 pelleHne ypasBHeHUN
napabonunuyeckoro Tuna.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

BblBoA4 ypaBHEeHWIA TENNONPOBOAHOCTM ONS Tena, cTepxHs. Ouddpy3us rasa B Tpybe. MNocTaHoBka
KpaeBblx 3ana4 v 3a8a4v Koww ong ypaBHeHU TennonpoBogHoCTW. MNpuHumMn makcumyma u
MUHUMYMa. EQUMHCTBEHHOCTb peweHns 1-on Kpaesor 3anaqn. PeweHne 1-oi kpaesoi 3agadm ans
ypaBHEHNS TENIONPOBOAHOCTM 6€3 UCTOYHUKOB M C UCTOYHMKaMK. 3atada Kowwn ons 6eckoHe4Horo
cTepxHs. PyHkuna ['pyuHa n ee omsnyeckas nHtepnpetaums. enbta-goyHkuma Jupaka.

npakTnyeckoe 3aHsitne (8 4aca(os)):

YpaBHEHUS SNNUNTUYECKOro TMNa ANs NpsiMoyronbHbix obnactei. 3anaym 54, 55 us [6]. 3apaya
Oupuxne. 3agayn 58 - 64 13 [6]. 3anava dupuxne. 3agaym 65 - 69 s [6]. MeTon nHTErpanbHbIX
npeobpaszoBaHuii Pypbe. 3anayum 70 - 74 u3 [6]. MeTon uHTerpanbHbix NpeobpasoBaHnii Pypbe.
3apaum 75 - 80 n3 [6].

Tema 4. YpaBHeHUs MaTeMaTuueckon omsnkun. YpasHeHUs 3N/IMNTUYECKOro TUNa n Kpaesble
3afnaum onsl ypaBHEeHUN 3NUNTUYECKOro TUna.

JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

YpaBHeHWs anNUNTUYEeCKOro TMna 1 Kpaesble 3a0a4v Ons ypaBHEHUA aNIUNTMYECKOro tmna.
Teopema eqMHCTBEHHOCTM pelweHns ang 3agad dupuxne n Hermana. PelweHne 1-o BHyTpeHHEN
KpaeBow 3agadun ans kpyra. @opmyna lNyaccona. MeTtoa uHTerpanbHbix npeobpasosaHnii Pypbe.
Ob61beMHbIi MoTeHUMan n ero ceoicTea. lNMoTeHumnan NpPocToro cnosi, ABOMHOro cnosi. Meton
noTeHumana peweHns Kpaesblx 3a4ay AN ypaBHEHU SNAUNTUYECKOro Tuna.

npaktnyeckoe 3aHsitne (10 4yaca(os)):

CneumanbHble oyHkunn. 3agaym 81 - 99 n3 [6]. Paabl Pypbe no cneumanbHbiM PyHKUNSM. 3aga4u
100 - 113 u3 [6]. YpaBHeHuns konebanuii, npuBoaswme kK ypasHeHuo beccens. 3anaum 114 ? 117 u3
[6]. YpaBHeHuns konebanuin, npuBoasiwme K ypasHeHuto beccens. 3apaum 118 - 121 3 [6].
YpaBHeHs TENNONPOBOAHOCTH, NpMBoAsumMe K ypaBHeHuo beccens. 3agayum 122 - 125 us [6].

Tema 5. YpaBHeHUs1 MaTemaTnyeckon ¢pmaunku. YpasHeHue MenbMmronbua. Ces3b ypaBHEHUS
Fenbmronbua ypaBHeHUsiMM runepbonmyeckoro n napabonmyeckoro TUMoB.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

YpaBHeHue MenbMronbua. CBs3b ypaBHeHWS [TenbMronbLla ¢ HEKOTOPbLIMU YPaBHEHNSAMU
runepbonuyeckoro n napabonunyeckoro Tunos. Cgeprnyeckn CUMMETPUYECKUE PELLEHNS YPaBHEHMS
enbMronbua B orpaHnyeHHoin obnactn. CobcTBEHHbIE 3HAYEHUS U COOCTBEHHbIE COYHKLIM
rpaHnyHoOM 3anaym obwero Bnaa. PasnoxeHns no cobCcTBeHHbIM GOyHKUMAM. PasneneHune
NepeMEHHbIX B ypaBHEHMM ["enbMronbLa B LMAVMHAPUYECKNX U CADEPUHECKNX KOOPAMHATAX.
Cdoepuryeckn CUMMETPUYECKUNE PELLEHNS ypaBHEHUS [enbMronbLa B 6eckoHe4YHo obnacTu.
PaanoxeHns B psifibl N0 YaCTHbIM peeHnsaM ypaBHeHUst FenbMronbLa B 6eckoHevHon obnacTtu.
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npakrTudeckoe 3aHsitne (6 yaca(os)):

YpaBHeH/s TennonpoBOAHOCTH, NpuBoasiume K ypasHeHuo beccens. 3agaym 126 ? 130 u3 [6].
3agayn, npusosiume K nonnHoMam Jlexangpa. 3agadn 131- 134 u3 [6]. 3agayum, npmsoaswmne K
chepuyeckum oyHkumaM. 3agadm 135 - 141 u3 [6]. YpasHeHus 'enbmronbua. 3agaydun 1 - 10 ns
rn.VII, [7].

Tema 6. SnemMeHTbl TeOpUUN 0606LLLEeHHbIX PYHKLIMNA.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BekTOpHOE NpOCTPaHCTBO M NPOCTPAHCTBO pacnpeneneHmin. lensta-pacnpenenexHve dupaka.
LdundbdepeHunpoBaHune pacnpeneneHunin. Llenctems ¢ pacnpeneneHnsamn. YpasHeHUs B CBEPTKAX.
Mpeobpa3zosaHus Jlannaca.

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camocTositenoHon [TpyA0eMKOCTb ;&%ﬂ:;;g:;g:g;
AducumnnuHel pcemecha pab6ortbl (B yacax) 260TbI
CTY[,EeHTOB P
Tema 1. CneunanbHble
nooroToBka K o
1.|cpyHKUMK. TloHATME O 6 1-5 OAroroska 7 YCTHbIA Onpoc

KpaeBbIX 3a4a4ax. yCTHOMY Onpocy

Tema 2. YpaBHeHus

MaTeMaTmnyeckomn
n3unkun. Boieoa n noaroToBka K o
2. P o - 7 THbI On
peleHne ypasHeHNin 6 6-8 YCTHOMY Onpocy ye onpoc
rmnepbonnyeckoro
T™Mna.
Tema 3. YpaBHeHus
MaTeMaTmnyeckom noaroToBka K
3.|don3ukun. BeiBoa 1 6 9-11 [KOHTpONbHOM 7 K(;g;gganaﬂ
peleHne ypaBHeHWA paboTte P

napabonunyeckoro Tuna.
Tema 4. YpaBHeHUs

mMareMaTn4eckomn
on3KnKKN. YpaBHEHUS
MoAOroToBKa K .
4 |annMnNTNYecKoro Tmna u 6 12-13 nggMo or? oc 7 YCTHbIA ONpoC
KpaeBble 3a4a4u Ans y y onpocy
YypaBHEHUI

ANNNNTUYECKOro Tuna.

Tema 5. YpaBHeHus
MareMaTn4eckomn
on3nKkKN. YpasHeHue
"fenbMronbua. Ceasb

ypaBHeHMS 14-1g [nOAroToBKa K o
> TensMronbLa 6 16 YCTHOMY Onpocy 7 YCTHbIV Onpoc
ypaBHEHNAMM
rmnepbonmnyYeckoro
napabonnyeckoro
TUMNOB.
Tema 6. SneMeHTbl noaroToBka K
6.[Teoprn 0606LEHHbIX 6 | 17-18 [KOHTPOMbLHOIA 7 Kgl%;gganaﬂ
PYHKLUWNA. paboTe p
NToro 42

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs
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Kypc nekumii n npakTU4ecKnx 3aHsTUiA, OpraHn30BaHHbIX MO CTaHAAPTHO TEXHONOMUN B
WNHTEPAKTMBHO CPOPME C XMBbIM AMAN0OroM Mexay npenonaBaTenem u ctyaeHToM. icnonb3oBaHune
MyNbTUMEONAHbIX CPeacTB u NHTepHeTa.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUS AUCLMNNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. CneumnanbHble pyHKUUN. [TOHATME O KpaeBbiX 3apavax.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MoHsiTHe o KpaeBbIx 3adadvax. 3anada LWrypma-Jinysmnns. CobcTBEHHbIE 3HAYEHWS 1 COOCTBEHHbIE
doyHKkummM 3a8a4n LWtypma-Tinysunng n nx ceonctea. ®yHkuma I'puHa. MeTton NnoCTpoeHns oyHKUnn
["puHa. Pusnyeckan nHtepnpetaums yHkumm 'puHa. OCHOBHbIE YpaBHEHUS ONS LUANHOPUNYECKMX
doyHKUMI. YpaBHeHue beccens. PeweHuwe ero ana Heuenoro nHaekca. PeweHve ypasHeHns beccens
ans uenoro nHaekca. PekyppeHtHoe cooTHoweHne ana pyHkummn beccens. ®yHkumm beccens ¢
nonyuensiM nHgekcom. PyHkumnn HeinmaHa n Xaxnkens. OptoroHanbHOCTb doyHKUuMn beccens. Pan
Beccens - ®dypbe. YpaBHeHue Jlexanapa. [Nponssoaswas oyHKUmMsa 1 nonnHombl JlexaHgpa.
PekyppeHTHble cooTHOWeEHUS ans nonmHoMoB JlexaHapa. lNMonnHombl JlexxaHgpa kak peleHns
ypaBHeHus JlexxaHaopa. OpToroHanbHOCTb NonuHoMoB JlexaHgpa. Psan Jlexanapa - dypbe.
[MpucoennHeHHble oyHKUMKM JlexaHapa 1 Nx BbipaxXeHue Yepes Npon3soaHbie OT NOMMHOMOB
IlexxaHpopa. PeweHune 1-o1 BHYTPEHHEN M BHELWHER 3a4a4 AN wapa B cnyyae ypasHeHus Jlannaca.
Cdpepunyeckue pyHkumn. KomneteHumn: OK-5, MNK-1.

Tema 2. YpaBHeHUs MaTeMaTnyeckon cpmsnku. BolBoa n peLL,eHme ypaBHeHUA
runepbonuuyeckoro Tuna.

YCTHbIi ONPOC , NPMMEPHbIE BOMPOCHI:

BapvaunoHHbI nprHUmMn B ounanke. BbiBog BapnauoHHbIM METOAOM YpaBHEHWIA CBOOOAHBIX 1
BbIHY>XXOEHHbIX MaJIbIX MOMepPeYHbIX konebaHuin CTpyHbl 1 MeMbpaHbl. BeiBog ypaBHeHui cBOOOLAHbBIX U
BbIHY>XXOEHHbIX MasbIX NMPOAONbHbIX KonebaHuni TOHKOro CTepXHS. Knaccudpmkaumsa ypaBHeHni 2-ro
nopsigka ¢ YacTHbIMU NMPOM3BOLAHBLIMU U NPUBEAEHNE NX K KAHOHMYECKOMY Buay. POpMynmMpoBka
KpaeBbix 3ana4 1 3agaqm Kowwn. CywecTBoBaHe U €AMHCTBEHHOCTb PelweHns 1-0i KpaeBon 3aaaqu
NS ypaBHeHW runepbonuyeckoro tuna. Pewenne 3anayn Kowwn ons 6€CKOHEYHON CTPYHbI.
dusnyeckas nHTepnpeTauns peweHmns. PeweHne 3apayn ons cBob6oaHbIX konebdaHmin 0AHOPOAHOW
CTPYHbI C 3aKpenieHHbIMM KoHuamn. CTosune BonHbl. PeleHne 3anayn ans BbIHyXXAEHHbIX
KonebaHuiA 04HOPOOHON CTPYHbI. PeweHne 3aaaqn Kown ons BONHOBOro ypaBHEHUS B
npocTpaHcTBe. PelweHne 3anaqv o cBO6OAHbIX KonebaHmsax Kpyrno MembpaHbl ¢ 3aKpenieHHbIMU
rpaHmuammn. KomneteHuun: OK-5, MNMK-1.

Tema 3. YpaBHeHUs1 MaTemaTnyeckon cpmanku. BoiBoa 1 pewieHne ypaBHeHUN
napabonunyeckoro Tuna.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

BblBO4 ypaBHEHWIA TENNONPOBOAHOCTM ONS Tena, cTepXxHs. Ouddpyaus rasa B Tpybe. MNocTaHoBka
KpaeBblx 3afa4 v 3a8a4v Koww ong ypaBHeHU TeNnonpoBogHOCTW. MNpuHUmMn makcumyma u
MUHUMYMa. EQUMHCTBEHHOCTb peweHns 1-on Kpaesorn 3agaqn. PeweHne 1-oi kpaesoi 3agadm ans
ypaBHEHWS TENNONPOBOAHOCTM 6€3 UCTOYHUKOB M C UCTOYHUKaMK. MeTon MHTerpanbHbIX
npeobpasoBaHnii Pypbe. 3anaqa Kowwn ans 6eCKoHe4YHOro cTepXHs. PyHkuns MpuHa n ee
domsnyeckas nHtepnpetaumns. enbta-dpyHkumnsa Oupaka. KomneteHuun: OK-5, MNMK-1.

Tema 4. YPaBHEHMﬂ MaTeMaTuyeckom dounsuku. YpaBHeva ANnnMnNTu4eckKoro Tmna n Kpaesbie
3agayuv ongq ypaBHEHVIﬁ AMMNTU4ecKoro Ttuna.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

YpaBHeHWS anNnUNTUYECKOro TUna 1 Kpaesble 3a0a4v Ans ypaBHEHUA aNIUNTMYECKOro Tmna.
Teopema eaMHCTBEHHOCTM peweHns ang 3agad dupuxne n Hermana. PeweHne 1-o1 BHYTpeHHEN
KpaeBoi 3agayn ons kpyra. @opmyna lNMyaccoHa. O6beMHbIli NOTEHUMan 1 ero ceoicTea. lNoteHunan
NPOCTOro cnosl, ABONHOro cnos. Meton noteHumMana peweHns Kpaesblx 3a8ay Ansg ypasHEHWN
annunTtuyeckoro tTuna. KomneteHumn: OK-5, MK-1.
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Tema 5. YpaBHeHUs1 MaTemaTnyeckon ¢pmaunku. YpasHeHue MenbMmronbua. Ces3b ypaBHEHUS
FenbMmronbua ypaBHeHUsIMM runep6onmyeckoro n napabonmyeckoro TUMoB.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

YpaBHeHue MenbMronbua. CBs3b ypaBHeHMS [TenbMronbla ¢ HEKOTOPbLIMU YPaBHEHNSIMU
runepbonuyeckoro u napabonunyeckoro Tunos. Cgeprnyeckn CUMMETPUYECKUE PELLEHNS YPaBHEHMS
enbMronbLa B orpaHnyeHHon obnactn. CobcTBEHHbIE 3HAYEHUSI U COOCTBEHHbIE COYHKLINM
rpaHnyYHoOn 3anaym obwero Bnaa. PasnoxeHns no cobcTBeHHbIM OyHKUMAM. PasneneHune
NepeMEeHHbIX B ypaBHeHMM ["enbMronbLa B LMAVMHAPUYECKNX U CAPEPUHECKNX KOOPAMHATAX.
Cdoepuryeckn CUMMETPUYECKUE peLLeHNs ypaBHeHUS [enbMronbLa B 6eckoHe4Hon obnacTu.
PasnoxeHus B psifibl N0 YaCTHbIM pelweHnsM ypaBHeHUst MenbMronbLa B 6eckoHevHo obnacTtu.
KomneteHunn: OK-5, TK-1.

Tema 6. SnemMeHTbl TeOpUUN 0606LLLEeHHbIX PYHKLMNA.
KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

BekTopHOE NpocTpaHCTBO M NPOCTPaAHCTBO pacnpeneneHuin. enbta-pacnpeneneHve dupaka.
OndpdepeHunposaHme pacnpeneneHuin. lenctens ¢ pacnpeneneHnsammn. YpaBHeHns B CBepTKax.
MNpeobpasosaHus Jlannaca. KomneteHuun: OK-5, MK-1.

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:
BUNTETbI K 9K3AMEHAM

Bunet 1.

1. OCHOBHbIE YpaBHEHUS AN1S LMNNHAPUYECKMX doyHKUMIA. YpaBHeHne Beccensi. PeweHune ero ans
HeLenoro nHaekca.

2. BapvaumnoHHbIi npyHUMN B on3uke. BoiBoa ypaBHEHWIA CBOOOAHbBIX 1 BbIHYX AEHHbIX MasblX
nonepeyHbIx konebaHnit CTPyHbI.

Buner 2.

1. PeweHne ypasHeHus Beccens ¢ LenbiM NHOEKCOM.

2. BbiBoa ypaBHeHMs1 konebaHnii MeMbpaHbl.

Bunert 3.

1. PekyppeHTHOe cooTHoWweHne ans doyHkuuin beccens.

2. BbiBOA, ypaBHEHMI CBOOOAHBIX 1 BbIHYXAEHHBIX ManblX MPOAOMbHbIX KOonebaHWin TOHKOro
CTEPXHS.

Buner 4.

1. ®yHkunn beccens ¢ nonyuensiM nHoekcom. PyHkumMn HenmaHa n XaHkens.

2.. DopmynmnpoBka KpaeBblxX 3afay AN ypaBHEHW runepbonmyeckoro tuna.

Bunert 5.

1. OpTtoroHanbHOCTb (pyHKUMA Beccens. Pan beccena-®ypbe.

2. Teopema 0 eONHCTBEHHOCTU pelleHns ans 1-om Kpaeson 3afa4m B criyyae ypaBHeHUs
runepbonmyeckoro Tmna.

Buner 6.

1. YpaBHeHue Jlexxangpa. lNponssoasiwas oyHKUNS 1 NONnHOMBbI JlexaHapa.

2. dopmynupoBska v pelweHune 3agaym Koww ana ctpyHol. @opmyna danambepa. Pursmyeckas
NHTEepnpeTaumns peweHuns.

Bunet 7.

1. PekyppeHTHble COOTHOWEHUS ans nonMHoMoB Jlexangpa. lokasaTenbCcTBo TOro, YT0 NOANHOMBI
IlexxaHpopa sBns0TCS peweHnamm ypasHeHns Jlexangpa.

2. PeweHune 3agaqm o cBoOOAHbIX KONEBAHMAX CTPYHbI C 3aKPENNEHHbIMA KOHLAMM.

Buner 8.
1. OpTtoroHanbHocTb nonnHomos Jlexanapa. Pan Jlexanapa-dypbe.
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2. PeweHne 3aga4m o BbIHYXOEHHbIX KonebaHusax CTPYHbl C 3aKPenneHHbIMA 1 He3aKpPenIeHHbIMU
KOHLaMWU.
Bunet 9.

1. MpucoeauHeHHble doyHKummK Jlexangpa. duddepeHumanbHas n nHTerpanbHas oopmbl s
nonvHomoB JlexxaHapa (6e3 BbiBoga chopmyn).

2. PeweHue 3agayn Kowwn gnsg BONHOBOIO ypaBHEHUS B NPOCTPAHCTBE.

Bunet 10.
1. CBeneHns o cchepryeckux goyHKUUSIX.
2. PelueHue 3anaqv o cBo6oaHbIX KonebaHusax Kpyrnoin MembpaHbl ¢ 3aKpeneHHbIMM rpaHuLaMu.

BuneTt 11.

1. YpaBHeHus ®pegronoma v Bonbteppa | u Il poga. CobCTBEHHbIE 3HAYEHNS 1 COBCTBEHHbIE
QOYHKLMM a4pa UHTErpanbHOro 04HOPOAHOMO YPaBHEHMS.

2. BbiBoa ypaBHeHus TennonposofHocTu. dudhdpyaus rasa B Tpybe.
MocTaHoBKa KpaeBbIx 3aay Anst ypaBHeHW napabonmyeckoro tuna.

Bunet 12.

1. PeweHne ypasHeHus dpenronbma Il poga ¢ BbipoxaeHHbIM aapoM. AnbTepHatusa ®penronbma
(DokasaTtenbCTBO 3TON TeopeMbl A5 ypaBHEHUS C BbIPOXAEHHBIM SOPOM).

2. [pnHUMN MakCcMMyMa 1 MUHKMMYMa 715 YpaBHEHUS TENNonNpPoBOAHOCTU. Teopema o
€IVNHCTBEHHOCTW PEeLIeHNs NepBOi KpaeBor 3a4ayn ans ypaBHEHNS TennonpoBOAHOCTMU.
Bunet 13.

1. BTOpaFI N TpeTbsd TEOPEMbI Cbpe,D,FOFIbMa N 00Ka3aTenbCTBO 3TUX TEOPEM ONA ypaBHeanZ Cc
BblPOXOEHHbBIM A000M.

2. PelweHue 1-oii KpaeBoi 3aaymn ons ypaBHEHUS TENNOMNPOBOAHOCTM 6€3 MCTOYHMKA U C
NCTOYHUKOM.
Bunert 14.

1. Teopema o cywwecTBOBaHUN N €ONHCTBEHHOCTU peleHns ypasHeHms Ppegronbma |l pona ¢
MasbiM NapameTpoM.

2 lWaposble pyHKLMW.

BuneT 15.
1. CBeLeHunst o NpnbnmXxeHHbIX METOAAX PELWeHNS MHTErPanbHOro YpaBHEHNS.
2. ®opmynmpoBska 1 pelweHne 3agadm Koww onsa CTepXHs B cnydae ypaBHEHUS TENNONPOBOAHOCTH.

BuneT 16.

1. ®yHKuma ['puHa (ucTo4HUKa) B 3agade Kowwn ana ypaBsHeHUS TENNONPOBOAHOCTU U ee
domasnyeckas nHtepnpetaums. enbta-goyHkuma Jupaka.

2. OpToroHanbHOCTb nonnHoMoB JlexaHapa. Pag Jlexanapa-dypbe.

BuneT 17.

1. YpaBHeHunsa annnnTtnyeckoro tuna v Kpaesble 3a4a4n. TeopemMbl eOUHCTBEHHOCTN peeHns 1-oi
BHYTPEHHe kpaeBor 3agayv (3agayn dupuxne n Henmaxa).

2. Knaccundpukauns ondpdpepeHumanbHbliX ypaBHEHUA C YaCTHbIMW MPOWU3BOAHBIMU BTOPOro nopsaka
(rMnepbonnYeckmnin TUN ypaBHEHNS).

Bunet 18.

1. PeweHne 1-o11 kpaeson 3anayn (BHyTpeHHen) ansa kpyra. dopmyna NyaccoHa.

2. Knaccudpukauns onpdpepeHumanbHbiX ypaBHEHUA C HaCTHbIMW MPOU3BOAHBIMI BTOPOro nopsaka
(napabonuyeckuii TUN ypaBHEHNS).

Bunet 19.

1. O6beMHbIV NOTEHLMAN 1 Er0 CBONCTBA.
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2. Knaccudpukaumsa gugpgoepeHumanbHblX YpaBHEHUA C YaCTHbIMU NPOU3BOAHbIMU BTOPOro nopsaka
(3NMMNTNYECKUA TMN YpaBHEHUS).

bunet 20.

1. [oTeHuman NpocToro cnos, ABOMHOro cnos. MeTtoa noTeHumMana npu peLeHnn Kpaesbix 3a4ad.

2. PeweHuns BHYTPEHHEN 1 BHEWHEN 3a4a4 14 wapa B crnyyae ypaBHeHus Jlannaca.

Buner 21.
1. MNoHsTHE 0 KpaesbIx 3adadvax. 3agnada LWrypma-Jinysunns.
2. Chepuyeckn CUMMETPUYECKME PeLEHNS YypaBHeEHNS [TenbMronbLa B OrpaHnyYeHHOR obnactu.

Bunet 22.
1. CobCTBEHHDbIE 3HAYEHUSI U COBCTBEHHbIE hyHKUMM 3aayn Wtypma-Jinysmunns n ux ceoincTea.
2 OnhdpepeHumnpoBaHue pacnpeneneHun.

BuneT 23.
1. Cdhepuyeckn cMMMETpPUYECKME PeLleHNst ypaBHeHUS [TenbmronbLa B 6eCKoOHeYHon obnacTtu.

2. ®yHkumsa 'puHa. MeTog noctpoeHus oyHkumm [puHa.

Bunet 24.
1. MeTon nHTerpanbHbix NpeobpasoBaHuii Pypbe.
2. PazgeneHune nepeMeHHbIX B ypaBHEHUN ['enbMronbLa B LMIMHOPUYECKUX KOOpAMHATAX.

Bunert 25.
1. PasgeneHve nepemMeHHbIX B ypaBHeHUN [ enbMronbua B Cpepuyeckmx KoopanHaTax.
2. YpaBHeHus B cBepTkax. NpeobpasosaHus Jlannaca.

7.1. OcHOBHas nuTteparypa:

1. Tpw nexuun no Teopun doyHKUmin Beccens : yuebHo-meToaMyeckoe nocobue K kypcy MeTtoabl
mMaTemartmyeckon puaunkmn. CneumanbHble PyHKUUK : KOHCNeKT nekunin / A. Bb. BanakuH ; KasaH. roc.
yH-T, ®un3. chak. ? KasaHb : KazaHckuin rocynapcTBeHHbI yHuBepeutet, 2009 .7 55 ¢. ; 21 .7
Bubnuorp.: c. 51 (7 HasB.). // 33 aka.,

http://lioweb.kpfu.ru/ebooks/publicat/0-780250.pdf>

2. YpaBHeHMs MateMaTnyeckon omamnkn : cbopHuk 3agay / P. A. Oavwes, B. C. HukutuH ; KasaH.
roc. yH-T, dua. gpak. ? Kasanb : [KI'Y], 2005 .7 80 c. : mn. ; 21. -193 aka.

3. dudbdepeHumanbHble ypaBHeHUS [TEKCT : SNeKTPOHHbIA PecypcC] : KOHCMEKT NeKuunn :
y4yebHo-mMeToauyeckoe nocobue / P. A. ODavwes, A. tO. OaHbwuH ; KasaH. roc. yH-1, Pua. pak. ?
OnekTpoHHble aaHHble (1 goain: 0,94 M6) .? (KasaHb : HaydyHas 6ubnmoteka KasaHckoro
doenepanbHoro yHusepcuteta, 2014) // :http://libweb.kpfu.ru/ebooks/publicat/0-778650.pdf>.

4. P.A.Janwes, 5.C.HukntH. PacyeTHble 3a8aHns no MmatemaTuke. YpaBHEHNS MaTemMatnyeckom
domaunkun.-KasaHb, 2005. 188 ak3

7.2. JlononHuTenbHasa nuteparypa:

1. YpaBHeHMs matematnyeckoin pusmkm : yuebHuk ans sysos / B. C. Bnagumupos, B. B. XapwnHos .?
W3paHue 2-e, ctepeotunHoe .? Mocksa : DUSMATIINT, 2004 .7 400 c. - 182 ak3

2. COopHMK 3a4ay No MmateMaTmyeckon dpusuke : yiebHoe nocobre ans CTyaeHTOB YHUBEPCUTETOB /
B6.M. bynak, A.A. Camapckuir, A.H. TuxoHoB .? 4-e nsnaHue, ncnpasneHHoe .? Mockea :
OUBMATIINT, 2004 .? 688 c. : Tabn. ; 22 cM. ? Brubnwnorp.: c. 687-688 .? ISBN 5-9221-0311-3 ((B
nep.)) 11 aks.

3. YpaBHeHMs maTteMaTnyeckon omamnkm : Yueb. nocobue ons cTyneHToB, obyyarowmxcs no
cneunanbHocTam "Matematumka","lMpuknagHaa matematmka n nHgpopmatmka" n "®dumsunka" /
K.B.Cabutos .? M. : Bbicw. wk., 2003 .? 255c. : rpac. ? bBubnuorp.: 251-252 .7 ISBN
5-06-004676-1. - 201 aKa.
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4.Bnannmmpos, Bacunuin Cepreesnd. YpaBHeHUS MaTeMaTn4eckon onaunkn: y4eb. ans CcTyneHToB
By3os / B.C. Bnagumnpos, B.B. XapuHos.—2-e n3g., ctep..—Mocksa: PUSMATJINT, 2004.—398
c. 156 ak3

7.3. UHTepHeT-pecypcChbl:

A. b. BanakuH Knaccmnyeckne optoroHanbHble NONMHOMbI -
http://toig-kazan.narod.ru/education/V/minipoly.pdf

A. b. banakuH Tpwu nekuun no Teopun pyHkunin Beccens -
http://www.ksu.ru/f6/bin_files/balakinbessel!34.pdf

H. P. XycHyTanHOB YpaBHEeHNs MateMatnyeckon onsnkm - YpaBHeHne konebaHmin CTpyHbl -
http://www.ksu.ru/f6/docs/met_pos/string.pdf

H. P. XycHyTAWHOB YpaBHEHMS MaTeMaTnyeckon onamnkm - YpasHeHne TennonpoBogHOCTH -
http://www.ksu.ru/f6/docs/met_pos/heat.pdf

HAYYHAA N YHEBHASA JIMTEPATYPA - http://webmath.exponenta.ru/ax/aj/ta/index.html

P. A. Davuwes, b. C. HukutnH YpasHeHns matematudeckoin domankn. COopHMK 3aaay -
http://toig-kazan.narod.ru/education/V/Zad1.pdf

Cant kathenpbl TEOPUMN OTHOCUTENBHOCTU U rpasuTaumm KOy -
http://old.kpfu.ru/f6/k6/index.php?id=15&idm=5

Cant kapeapbl TEOPUMN OTHOCUTENBHOCTU U rpasutaumnm KoY -
http://toig-kazan.narod.ru/education.htm

OnekTpoHHas bubnuoteka MexaHUKo-MaTematuyeckoro doakynoteta MI'Y - http:/lib.mexmat.ru/
AnekTpoHHO-6MbnnoTeyHas cuctema ?Mapnarenbctea ?JlaHb? - http://e.lanbook.com/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune gncumnnunHbl "MeTtoabl MaTeMaTU4eckon gomsnkun" npeanonaraet NCNonb3oBaHne
Cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

Y4yebHo-MeToOmnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HaNN4um B
9NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NPeaocTaBneH CTyaeHTaM.
OnekTpPoHHO-6ubNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoOe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTA Y4ebHO-MEeTOAMYECKON NuTepaTypbl Onsl BY30B C
ycnoeueM o6s13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWMIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCNONb30BaAHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmsaM HoBbix PIrOC
BIMO.

YyebHble ayantopumn ansg nposeneHnsa neKUMOoHHbIX U NpakTn4eCckKnx 3aHATUN.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
cneunanbHocTtn: 03.05.01 "AcTtpoHomus" .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 c]
Crtpanunua 12 n3 13. 1184

HEOEH,

AE
HH

o



Mporpamma ancumnnuHbl "Metonbl MaTemaTtnyeckon dpusnkun”; 03.05.01 AcTpoHoMUSt; OOLEHT, K.H. (aoueHT) Oavwes P.A.
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