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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

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.6 MpodgeccmnoHanbHbIA" OCHOBHOM
obpaszoBaTtenbHoi nporpaMmbl 222900.62 HaHOTEXHONOMMN U MUKPOCUCTEMHAS TEXHUKA N OTHOCUTCSA
K BapuaTtmeHoii Yyactn. OcBanBaetcs Ha 3 Kypce, 5 cemecTp.

OucunnnuHa B3. b12. "IlnHeliHble N HENUHENHbIE YpaBHEHNS On3nKK" BXOOUT B
npogeccnoHasnbHbIr LKA OUCLINMNINH.

[nsi OCBOEHUS ANCUMMNANHBI CTYOEHT LOMIXEH YBEPEHHO BNaaeTb OCHOBAMM MaTEMATUYECKOro
aHanunsa, aHanMTU4eCKON reoMeTpum, MMHERHON anrebpbl, Teopun AndgepeHUnanbHbIX
yPaBHEHUIA, UHTErpasnbHbIX YpaBHEHWA, BAPUALIMOHHOIO NCYUCTIEHNS.

3HaHusl, NonyYeHHble B pe3y/bTaTte 0CBOEHNS AaHHOro Kypca, HeoOX0aUMbl ONsi N3y4eHusl BCex
nocnenyowmux QUCUMNINH, Yyutaembix B IHCTUTYTE PU3NKKM, Takmx, Kak TeopeTnyeckas MexaHuka,
Teopusi Nonsl, KBaHTOBas MexaHvka, paanomnanka 1 aNeKTpoHmKa, TepMoaMHaMmKa n
cTatucTuyeckas oyuamka u T.4.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-1 CNOCOOHOCTbLIO NCNOMb30BaTh B NO3HaBAaTENbHOM U
(0blWeKyNbTypHbIE NPOdECCMOHANBbHOW OesaTenbHOCTM 6a30Bble 3HaHWUS B 0bnacTu
KOMMNEeTeHL M) MaTeMaTMKN N €CTECTBEHHbIX HayK
K-1
OK-10 YMEHVEM Hax04MTb, aHANM3MPOBaTb N KOHTEKCTHO
(oBwekynbTypHbie obpabatbiBaTb HAYYHO-TEXHMYECKYHO NHCDOPMALMIO
KOMMeTeHuun) P y y P
k-1 CNoCcOBHOCTbLIO NCMNONb30BaTh Ha30Bble TEOpeTUYEecKne 3HaHnS
(MpocpeccuoHanbHbie NS peleHns NpodeccrnoHasnbHbIX 3aa4ay P
KOMMNeTeHuunm) P P
rk-2 CNOCOOHOCTbLIO NPUMEHSATb Ha NpakTuke Hasosble
(MpodpeccuoHanbHbie n OcpeCCI/IOHaﬂbEble HaBbIKU P
KoMMeTeHuunn) P
nk-4 YMEHMEM CTPOro AokasaTtb yTBEpXOeHne
nKk-9 3HaHNEM KOPPEKTHBIX MOCTAHOBOK KlaCCMYeCKuX 3aaay

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXEH 3HaTb:

3HaTb OCHOBHblE CBOCTBA 1 yMETb paboTaTb C TakMMM crieumanbHbIMU OYHKLMSMU Kak cpyHKLMK
Beccens, nonuHoMmbl JlexaHnnpa, nprcoeanHeHHbIe MONNHOMbI JlexaHapa, cgepuyeckme yHKLUN;
3HaTb OCHOBHbIE TWMbl AUGIPEPEHLNANBHBIX YPaBHEHWI B YACTHbLIX MPOU3BOAHBIX BTOPOro nopsaka
M yMETb NPUBOANTb 3TW YPABHEHMS K KAHOHUYECKOMY BMAY; 3HATb HEKOTOPbIE 3NIEMEHTbLI TEOPUU
006006LWEHHbIX OYHKLIWIA.
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2. DONTXEH yMeTb:
YMETb CTaBUTb KpaeBble 3a4a4v U BnafeTb MeToAaMm peweHns aTux 3anau;
3. 0ONXeH BnaneTb:

HaBblkamm paboTbl CO cneunanbHbIMU OYHKLMSMU (PyHKUMK Beccensi, nonuHoMmbl Jlexanapa,
NpUCcoeanHEHHbIE NONMHOMBI JlexaHnapa, cpepryeckne oyHKLMN)

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:

NPUMEHSATb cneumnanbHbie PyHKUMK, Takme Kak pyHkumm beccens, nonnHomsbl JlexxaHapa,
npucoennHeHHble NoNMHOMbI JlexaHapa, cpepuyeckne PyHKUMN NMPU peweHn MaTteMaTnyecknx n
don3nyecknx 3anay.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 3a4€eT B 5 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AoMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
ayAuTOpHOM paborThbl,
Henens UX TPy A0EMKOCTb Tekywue dopmbl
cemecTpa (B yacax) KOHTpOns
MpakTuueckumelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuun

Tema 1. CneunanbHblie
1.|cbyHKUMK. TloHATME O 5 1-5 6 10 0
KpaeBblx 3agjayax.

Tema 2. YpaBHeHUS
mareMaTnyeckom
gon3unkun. BeiBog u 5
‘|peLeHne ypaBHEHNN
runepbonmyeckoro
TMna.

Tema 3. YpaBHeHus
MaTeMaTnyecKom KOHTpPONbHas
3.|donaunkn. Beisog n 5 9-11 4 8 0 pabota
pelleHne ypaBHEeHNI
napabonunyeckoro Tuna.

Tema 4. YpaBHeHus
MaTeMaTn4yeCckom
Jov3nkKn. YpasHeHUs
4.|annnMnNTN4ecKoro Tuna u 5 12-13 4 4 0
Kpaesble 3a0a4n ong
ypaBHEHWN
ANMNNTUYECKOro Tmna.

YCTHbI ONpocC

6-8 6 6 0 YCTHbI ONpocC

YCTHbI ONpocC
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Buabl 1 yachbl
Paszen ayauTopHoOW paboTbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")""’;'_r;"”b'/ CeMecTpPl.oectpa (B yacax) \ll(omp(c)t:mp
Ay Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|

Tema 5. Tema 5.

YpaBHeHus

mMaTemMaTn4yecKom

on3nKK. YpasHeHune

"enbmronbua. Ceasb o
5.lypaBHeHus 5 14-16 4 8 0 yCTHBII orpoc

"enbMronbua

ypaBHEHUSAMU

rmnepbonny4eckoro u

napabonnyeckoro

TUMOB.

Tema 6. OneMeHTbI KOHTpPO/bHas
6.|[Teopnn 0606WEHHbIX 5 17-18 4 0 0 paboTta

OYHKUUNA.

Tema . Ntorosas 3avyer
. 5 0 0 0

doopma KOHTpons

Ntoro 28 36 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. CneumnanbHble pyHKUUN. [TOHATME O KpaeBbIX 3apayax.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

CneumnanbHble goyHKUmMK. MNoHATME 0 KpaeBblx 3adadvax. 3anada Ltypma-Jinysunns. CobcTBEHHbIE
3HayeHns 1 cobcTBeHHble GoyHKUMM 3adaun LLtypma-TinyBunns n nx ceorictea. PyHkums IMprHa.
Meton noctpoeHus oyHkUmKM ['prHa. dusundeckas nHtepnpetauns yHkumm ['pnHa. OCHOBHble
ypaBHEHUS ONns umnuHapuydeckux oyHkumin. YpaesHeHme beccensi. PeweHune ero ona Heuenoro
nHpekca. PeweHne ypasHeHuns beccens ons uenoro nHoekca. PekyppeHTHoe COOTHowWweHre ans
doyHKumm Beccens. dyHkumn beccens ¢ nonyuensiM nHaekcom. GyHkumnm HenmaHa n XaHkens.
OprtoroHanbHOCTb (pyHKUNA Beccens. Pan beccens - ®ypbe. YpasHeHne JlexaHgpa.
[Mpomnssogswas pyHKUNs 1 NonMHOMbI JlexaHapa. PekyppeHTHble COOTHOWEHWS Ans NOMHOMOB
Nexanppa. MNMonnHoMmbl JlexxaHopa kak peweHuns ypasHeHus Jlexangpa. OpToroHanbHOCTb
nonnuHomos JlexaHngpa. Psan Jlexanapa - dypbe. [NprucoeanHeHHble doyHKuum JlexaHapa un nx
BblpaXXeHue Yyepes npon3BogHble OT NoNMHOMOB JlexaHapa. PelweHve 1-0 BHYTPEHHEN 1 BHEWHeNR
3ajady onsa wapa B cnydae ypaesHeHus Jlannaca. Copepryeckme doyHKUmnn.

npakTundeckoe 3aHsitne (10 yaca(oB)):

Kpaesble 3apaun. Pewenune 3apnaym Wrypma-Jinysunng. 3apaum 1.1 ? 1.15 ua [4]. PasnoxeHne
OyHKLMIA B psg No coBCTBEHHBIM (OyHKUMAM 3aaaum Wrypma-Tnysmunns. 3apaum 2 - 9 ns [4].
[MpuBeneHve ypaBHeHU K KaHOHM4YeCcKoMy Buay. 3anadn 1 ? 8 ua [6]. [NpuBeneHne ypaBHeHU K
KaHOHWYEeCKOMY BUAY M HAXOXAeHWe peleHnin ypasHeHuin. 3agadm 9 ? 16 ua [6]. PeweHne 3agaym
Kowwn ypasHeHnin MaTeMaTn4eckon donsnkn. 3anadm ns [6].

Tema 2. YpaBHeHNs MaTematuyeckou cousunku. Boisoa n peleHne ypasHeHUN
runepbonuuyeckoro Tuna.

JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):
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YpaBHeHus MatemaTnyeckon ousnkn. BapunaumoHHsii npuHuun B cousunke. BoiBo4 BapraLMOHHbIM
METOA0M YpaBHEHNIA CBOOOOHbBIX 1 BbIHYXAEHHbIX Manbix NONepeYHbIx konebaHuin CTpyHbl 1
MeMbpaHbl. BbiBoA ypaBHEHU CBOBOAHBIX U BbIHYXXAEHHbBIX ManblX NPOAONbHbIX KOnebaHWin TOHKOro
cTepxHs. Knaccudpukaums ypaBHeHWn 2-ro nopsaka ¢ YaCTHbIMU NMPOM3BOLAHbIMU 1 MPUBELEHME UX
K KaHOHMYeckomy Buay. PopMynmpoBka Kpaesbix 3agad 1 3agaym Kowwu. CywectsoBaHue n
eANHCTBEHHOCTb peleHns 1-0i KpaeBol 3aaayv 4ns ypaBHeHWn runepbonuyeckoro tuna. PeweHne
3apaqn Koww ans 6eckoHeYHon CTpyHbl. Pranyeckas nHTepnpeTaumns pewenus. PeweHve 3anayun
onst cBo60oAHbIX konebaHunii 0AHOPOLHON CTPYHbI C 3aKpenneHHbIMU KoHUamu. CTosiHne BOSHbI.
PeweHune 3anayn ons BbIHy>XAEHHbIX KonebaHwili 0AHOPOAHON CTPYHbI. PeweHne 3anayun Kowwn ons
BO/IHOBOrO yYpaBHEHWs B MpocTpaHcTBe. PeweHre 3ana4m o cBo6OAHbIX KonebaHusix Kpyrnom
MeMOpaHbl C 3aKPENNEHHbIMU FrpaHnLaMN.

npaktnyeckoe 3aHsitne (6 4aca(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 TENNONPOBOAHOCTM 6€3 UCTOYHUKOB M C UCTOYHUKaMK. MeTon MHTerpanbHbIX
npeobpasoBaHnii Pypbe. 3anaqa Kowwn ans 6eCKoHe4YHOro ctepXHs. PyHkums MpuHa n ee
domsnyeckas nHtepnpetaums. enbta-goyHkuma Jupaka.

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

YpaBHEHUS SNNUNTUYECKOro TMNa ANs NpsiMoyronbHbix obnactei. 3anaym 54, 55 us [6]. 3apaya
Oupuxne. 3anayn 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
3amaum oNsl ypaBHEeHUN 3NUNTUYECKOro Tuna.

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

YpaBHeHWs anNUNTUYEeCKOro TMna 1 Kpaesble 3a0a4v ons ypaBHEHUA aNIUNTMYECKOro tmna.
Teopema eqMHCTBEHHOCTM peweHns ang 3agad dupuxne n Hermana. PeweHne 1-o1 BHyTpeHHEN
KpaeBow 3agadun ans kpyra. @opmyna lNyaccoHa. O6bEMHbIN NOTEHUMAn u ero CBOMCTBA.
[MoTeHuman NpocToro cnos, ABOMHOro cnos. Meton noteHumana peweHns Kpaesbix 3a4ad ons
YypaBHEHWNA 3NANMATMYECKOro Tuna.

npaktnyeckoe 3aHsitne (4 4aca(os)):

CneumanbHble oyHKunn. 3agaym 81 - 99 n3 [6]. Paabl Pypbe no cneumanbHbiM PyHKUNSM. 3aga4u
100 - 113 u3 [6]. YpaBHeHuns konebaHuii, npuBoaswme Kk ypasHeHuo beccens. 3anaum 114 ? 117 u3
[6]. YpaBHeHMs konebaHwuiA, npuBoasiumne Kk ypaBHeHuio beccens. 3apaum 118 ? 121 n3 [6].
YpaBHeHs TENNONPOBOAHOCTH, NpmBoAsimMe K ypaBHeHno Becceng. 3agaum 122 ? 125 un3 [6].

Tema 5. Tema 5. YpaBHeHUs1 MaTeMaTndeckon cpuanku. YpasHeHue Nenbmronbua. CeBA3b
ypaBHeHusi Fenbmronbua ypaBHeHUsIMU runepbonmyeckoro u napabonmyeckoro TUrnoB.

JNleKLMoHHOoe 3aHsiTne (4 4yaca(oB)):

YpaBHeHue MenbMronbua. CBs3b ypaBHeHWS [TenbMronbLa ¢ HEKOTOPbLIMU YPaBHEHNSMU
runepbonuyeckoro n napabonunyeckoro Tunos. Cgeprnyeckn CUMMETPUYECKUE PELLEHNS YPaBHEHMS
enbMronbua B orpaHnyeHHoin obnactn. CobcTBEHHbIE 3HAYEHUS U COBCTBEHHbIE COYHKLINM
rpaHnyHoOM 3anaym obwero Bnaa. PasnoxeHns no cobcTBeHHbIM OyHKUMAM. PasneneHune
NepeMEHHbIX B ypaBHEHMM ["enbMronbLa B LWAVMHAPUYECKNX U CADEPUHECKNX KOOPAMHATAX.
Cdoepuryeckn CUMMETPUYECKUE PELLEHNS ypaBHEHUS ["enbMronbLa B 6eckoHe4YHon obnacTu.
PaanoxeHns B psifibl N0 YaCTHbIM PeWeHnsaM ypaBHeHUst MenbMronbLa B 6eCkoHevHon obnactu.

PernctpaumnoHHbIii HoMep am PAEKTPOHHBH
CtpaHnua 6 ns 13. il VLHITIFIEPCPITET
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npakTudeckoe 3aHsitne (8 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
chepryeckum cpyHkumam. 3agadm 135 - 141 n3 [6]. YpaBHeHus Nenbmronbua. 3agayqn 1 - 10 ns
rn.VII, [7].

Tema 6. SnemMeHTbl TeOpUUN 0606LLLEeHHbIX PYHKLIMNA.

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

OneMeHTbl Teopun 0606LWEHHbIX OYHKLMIA. BEKTOpHOE NPOCTPAHCTBO 1 MPOCTPaHCTBO
pacnpeneneHvin. lenbta-pacnpenenenve dupaka. duddpepeHumnposaHne pacnpeneneHui.
LericTtBus ¢ pacnpeneneHmamn. YpaBHeHus B cBepTkax. [lpeobpasoBaHms 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 .
1.|cpyHKUMK. TloHATME O 5 1-5 OAroroska 8 YCTHbIA Onpoc

KpaeBbIX 3a4a4ax. yCTHOMY Onpocy

Tema 2. YpaBHeHus

MaTeMaTmnyeckomn
n3unkun. Boieoa n noaroToBka K o
2. P o - THbI On
peleHne ypasHeHNin 5 6-8 YCTHOMY Onpocy 8 ye onpoc
rmnepbonnyeckoro
T™Mna.
Tema 3. YpaBHeHus
MaTeMaTmnyeckom noaroToBka K
3.|don3ukun. BeiBoa 1 5 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 5 12-13 nggMo or? oc 7 YCTHbIA ONpoC
KpaeBble 3a4a4u Ans y y onpocy
YypaBHEHUI

ANNNNTUYECKOro Tuna.

Tema 5. Tema 5.
YpaBHeHus
mMaremMaTn4eckomn
on3nKkKn. YpasHeHue
Menbmronbua. Ceasb
5.lypaBHeHuns 5 14-16
["enbmMronbua
YypaBHEHNSMU
rmnepbonmnyYeckoro u
napabonnyeckoro
TUNOB.

Tema 6. OnemMeHTbI noaroToBka K
6.|Teopun 0606LWEHHbIX 5 17-18 |[KOHTPONbHOWA 7
PYHKLNIA. pabote

NToro 44

noaroToBka K

YCTHOMY OMpOCY 7 YCTHbIA OnNpocC

KOHTPO/bHASs
paboTta
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

Kypc nekumii n npakTM4eCcKnx 3aHSTUIA, OpraHn30BaHHbIX MO CTAHAAPTHOW TEXHONOMUN B
MNHTEPAKTMBHOW CPOPME C XMBbIM ANANOroM MeXy npenonaBaTenem u ctyaeHToM. icnonb3oBaHue
MyNbTUMEONAHbIX CPeacTB u NHTepHeTa.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum no MToramMm OCBOE€HUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. CneunanbHble cpyHKUMW. MTOHATME O KpaeBbIx 3apadax.
YCTHbIA ONPOC , NPYMEPHbIE BOMPOCHI:

MoHaTMe o kpaeBbix 3agadax. 3agadya LWrtypma-Jinysunng. CobcTBEHHbIE 3HAYEHUS N COOCTBEHHbIE
doyHKumm 3a8a4n LLtypma-Jinysunng n nx ceoinctea. ®yHkuma I'puHa. MeTon NnocTpoeHns oyHKUnn
["puHa. Pusnyeckas nHtepnpetaums yHkumm 'pmHa. OCHOBHbIE YpaBHEHUS ONS LUNINHOPUYECKMX
doyHKUMI. YpaBHeHne beccens. PeweHuwe ero ana Heuenoro nHaekca. PeweHve ypasHeHns beccens
ans uenoro nHaekca. PekyppeHtHoe cooTHoweHne ana dpyHkummn beccens. ®yHkumm beccens ¢
nonyuensiMm nHgekcom. PyHkunn HeinmaHa n Xankens. OptoroHanbHOCTb doyHKUMn beccens. Pan
Beccens - dypbe. YpaBHeHue Jlexanapa. [Nponssoaswas yHKUma n nonnHombl JlexaHgpa.
PekyppeHTHble cooTHOWeEHUS ans nonmHoMoB JlexaHapa. lNMonnHombl JlexxaHapa kak peleHms
ypaBHeHus Jlexxanapa. OptoroHanbHoCTb nonnHomMoB JlexaHngpa. Psn Jlexanapa - dypbe.
[MpucoennHeHHble oyHKUMKM JlexaHapa 1 nx BblipaxeHue Yepes Npon3soaHbIe OT MOMNHOMOB
NexaHppa. PeweHve 1-01 BHyTpeHHEN 1 BHEWHeR 3a0a4 Ans wapa B cnyyae ypasHeHus Jlannaca.
Cdpbepuryeckue pyHKUMN.

Tema 2. YpaBHeHNs maTematuyeckou cousuku. Boisoa n peleHne ypasHeHUA
runepbonuuyeckoro Tuna.

yCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

BapuaumnoHHbIin npuHUMN B comamnke. BbiBoa BaprauMoHHbIM METOLOM YpaBHEHW CBOOOAHbIX U
BbIHY>XAEHHbIX ManblX NonepeYHblX konebaHuii cTpyHbl U MeMOpaHbl. BbiBoa ypaBHEHU CBOBOAHBIX U
BbIHY>XAEHHbIX ManblX NPOAONbHbIX KonebaHWin TOHKOro CTepXHs. Knaccugpukauus ypaBHeHWn 2-ro
nopsioka ¢ YaCcTHbIMU MPOU3BOLHBIMU N NMPUBELEHNE UX K KAHOHUYEeCKOMY Buay. Popmynnposka
KpaeBblx 3agay 1 3agaqm Koww. CywectsoBaHMe N eOUHCTBEHHOCTb pelweHns 1-o KpaeBomn 3anaqun
LN ypaBHeHW runepbonuyeckoro tuna. PeweHre 3anaun Kown ons 6€CKOHEYHOW CTPYHDI.
dusnyeckas nHTepnpeTauns peweHmns. PeweHne 3agayn ons csobooHbIx konebaHmin 0qHOPOAHOM
CTPYHbI C 3aKpenneHHbiMM KoHuamn. CTosume BONHbI. PeleHne 3anadm ans BblHyXAEHHbIX
KonebaHuin 04HOPOOHON CTPYHbI. PeweHne 3aaaqv Kown ons BONHOBOro ypaBHEHUS B
npocTpaHcTBe. PeweHre 3ana4m o cBo6OOHbIX KonebaHusix Kpyrnoi MembpaHbl C 3aKpenneHHbIMU
rpaHuuamu.

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

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Knaccudpukauus ypaBHeHun 2-ro nopsaka ¢ YHaCTHbIMM NPOU3BOOHBIMY U NPUBELEHNE WX K
KaHoHM4Yeckomy Buay. 2. PeweHne 3anaum Kown ons 6eCkoHeYHOM CTPyHbl. Puanyeckas
NHTepnpeTaumns peweHuns. PeweHre 3anaymn ons cBoboaHbIx konebaHwii 0LHOPOLHOW CTPYHbI C
3aKpenneHHbIMM KoHuamu. 3. PeweHne 3anaym ons BbiHyXAEHHbIX KOnebaHWin 0LHOPOLHO CTPYHbI.
4.PeweHune 3apaym o cBoOOAHbIX kKonebaHnax Kpyrnon MembpaHbl ¢ 3aKpenneHHbIMU rpaHLaMu.

Tema 4. YPaBHEHVI‘iI MaremaTnyeckowu qDI/ISVIKI/I. YpaBHeHI/ISI AANMMNTU4eCKoro Tuna n Kpaesblie
3anayu ons ypaBHEHMVI ANNMNTU4YeCcKoro tuna.

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

YpaBHeHVs anAnnTU4ecKoro Tuna v Kpaesble 3a4advn Ans ypaBHEHUn anIMnTm4eckoro tmna.
Teopema enMHCTBEHHOCTM pelweHns ang 3agad dupuxne n Hermana. PelweHne 1-o BHyTpeHHeN
KpaeBon 3agaun onsa kpyra. @opmyna lNyaccoHa. O6beMmHbI NOTEHUMAn 1 ero ceoicTea. lNoteHunan
NPOCTOro Cnosl, ABONHOro cnos. Meton noteHumMana peweHns Kpaesblx 3aaay Ans ypaBHEHWIA
ANNNNTNYEeCKOoro TenionpoBoOHOCTU ONA Tena, CTepXH4.Tuna.
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Tema 5. Tema 5. YpaBHeHUs1 MaTeMaTndeckon cpuanku. YpasHeHue Nenbmronbua. CBA3b
ypaBHeHus FenbMmronbua ypaBHeHUsIMU runep6onmyeckoro u napabonmyeckoro TUrMoB.

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.

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

1. MeToa noTeHumana pelweHns KpaeBblx 3afay AN ypaBHEHWUIA SNANNTUYECKOro Tuna. 2.
Cdoepuryeckn CUMMETPUYECKUNE PELLEHNS ypaBHEHUS [enbMronbLa B 6eckoHe4Ho obnacTu.

Tema . UToroBasi hopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
BUNTETbI K 9K3AMEHAM

Bunet 1.

1. OCHOBHbIE YpaBHEHUS 4SS LMNUHAPUYECKMX doyHKUMIA. YpaBHeHne beccensi. PeweHne ero ans
HeLenoro nHaekca.

2. BapvaumnoHHbI npyHUMN B onauke. BoiBoa ypaBHEHWIA CBOOOAHbBIX 1 BbIHYXAEHHbIX MasblX
nonepeyHbIx konebaHwuit CTPyHbI.

Buner 2.

1. PeweHne ypaBHeHus Beccens ¢ LenbiM NHOEKCOM.

2. BbiBoa ypaBHeHMs1 konebaHnii MeMbpaHbl.

Bunert 3.

1. PekyppeHTHOe cooTHoWweHne ans doyHkuuin beccens.

2. BbiBOA, ypaBHEHM CBOOOAHBIX 1 BbIHYXAEHHBIX ManbiX MPOAOMbHbIX KOonebaHWin TOHKOro
CTEPXHS.

Buner 4.

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

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

Bunert 5.

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

2. Teopema 0 eONHCTBEHHOCTHM pelleHns ans 1-om Kpaeson 3afa4u B criyyae ypaBHeHUs
runepbonmyeckoro Tmna.

Buner 6.

1. YpaBHeHue Jlexxangpa. lNponssoasiwas qoyHKUNS 1 NoNnHOMBbI JlexaHapa.

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

Bunet 7.

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

2. PeweHne 3agayn o cBo60oaHbIX KOnebaHUsix CTPYHbI C 3aKPENEHHbIMM KOHLLaMN.
Buner 8.
1. OpToroHanbHOCTb NonnMHoMoB Jlexanapa. Psn Jlexangpa-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.

bunert 22.

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

bunert 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:

MeToamnyeckas paspaboTka no kypcy "MaTtematmnyeckas cdomsuka" no pasgoeny "YpaesHeHve
TennonposogHocTtn", MNagpapos, Paunb Mybapakosuy;EmenbsiHoB, H. A.;XycHyTanHOB, Hannb
PyctamoBsuy;Hedbenbes, lOpuii AHaTtonbesmnd, 2009r.

MatemaTtuyeckas dusmka. ViHsapuaHTtHble peweHns, Eropos, Pynonbdg ®enoposuy;laHos, FOpui
JembsiHoBKY, 2008r.

PacyeTHble 3agaHusa no matematumke. YpaBHeHs MatemaTnyeckon pusvkn, aviwes, PuHat
Abnypawnnosny;HukutuH, B. C., 2005r.

1.A.b.BanakuH. Tpu nekumm no Teopumn coyHkLMin Beccens: YuebHo-MeToan4Yeckoe nocobue.
-KasaHb: KazaHckuin rocynapctBeHHbi yHusepcuTeT, 2009.-56¢. 31 ak3

2.P.A. Javwes, 5.C.HukntuH. PacyeTHble 3agaHns no Matematmke. YpaBHEHMS MaTeMaTNHECKON
domaunkun.-KasaHb, 2005. 188 aka.

3.P.A.Nanwes, 6.C.HuknTtunH. YpaBHeHns matematmyeckorn conankn. COOpHUK 3anay.-KasaHb,
2005. 191 aka.

7.2. lononHuTenbHasa nureparypa:
YpaBHeHusi MaTemaTnyeckoin domaukn, Javwes, PuHat Abaypawmnaosnd;HukntuH, B. C., 2005r.

OunpdpepeHumanbHble ypaBHeHus, davwes, PuHat Abaypawmnnosuy;daHbluvH, AnekcaHap
Opbesuny, 2009r.

1.Bnaonmnpos, Bacunuit CepreeBud. YpaBHeHUs MaTeMaTn4eckon omaunkn: y4eb. ans cTyaeHToB
By3oB / B.C. Bnagumnpos, B.B. XapuHoe.—2-e n3g., ctep..—Mocksa: PUSMATJINT, 2004.—398
c. 156 aka.

2.Bbynak, bopuc Muxarinosuy. COOpHMK 3aaay No Matematuydeckon cpusmke: yueb. nocobue ans

ctyneHToB yH-ToB / B.M. Bynak, A.A. Camapckuin, A.H. TuxoHoB.—4-e n3g., ucnp..—M.:
DPUSMATIINT, 2004.—688 c. 9 3k3
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7.3. UHTEepHeT-pecypcChl:

A. b. banakuH Knaccuyeckne opToroHanbHble NONUHOMbI -
http://toig-kazan.narod.ru/education/V/minipoly.pdf

A. b. banakuH Tpu nekumn no Teopumn doyHKumin beccens -
http://www.ksu.ru/f6/bin_files/balakinbessel!34.pdf

H. P. XycHyTanHOB YpaBHEHNs1 MateMaTtnyeckoni qonankm - YpaBHeHne konebaHmnin CTpyHbl -
http://www.ksu.ru/f6/docs/met_pos/string.pdf

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

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

Cant kapenpbl TEOPUM OTHOCUTENBHOCTU U rpasutaumnm KoY -
http://old.kpfu.ru/f6/k6/index.php?id=15&idm=5

Cant katpenpbl TEOPUM OTHOCUTENBHOCTU U rpasutaumm KOy -
http://toig-kazan.narod.ru/education.htm

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnunHbl "MeTtoabl MaTeMaTn4yeckon gomankun" npeanonaraet NCNonb3oBaHne
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 61bnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapy U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosuwee spemsa 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToanYeckas nutepartypa Ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNnoTeyHol cucteme Maparenncrtea "flaHb" , 4OCTYN K KOTOPOW NPenoCcTaBeH
ctyneHTam. ObC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[ATENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmMarbHOMy KONMMYECTBY NMPOGUIbHbBIX HanpasneHnin ¢
cobntogeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHble ayantopun Ons NpoBeAeHMs NEKLUMOHHbIX U MPaKTUYECKUX 3aHSTUIA.
Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbIM nnaHoM no

HanpasneHuio 222900.62 "HaHOTeXHONOorMmM 1 MMKPOCUCTEMHASA TEXHUKA" 1 MPOdOM0 NOArOTOBKN HE
npenycMOTPEHO .
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