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1. INTAHUPYEMBIE PE3YJIbTATHBI OBYUEHUA

1.1. lean 1 3a1a4M JUCHUTIIAHBI

Hesn aucuumiInHbl «YpaBHeHHs MaTeMaTH4ecKOl Gu3nku»: GOpMUPOBAHHE CHCTEMAaTHYe-
CKUX 3HAHHWW B 00JACTH MPHUKIATHON (PU3HMKH C LENbI0 UX TPAMOTHOIO NMPUMEHEHHSI B MHOTOYHCIICH-
HBIX COBPEMEHHBIX TEXHOJOTHYECKUX U IKOHOMUYCCKHIX TPAKTUICCKUX MPHIIOKCHHSIX;

BO3MOXXHOCTh TIOJY4UTh (PyHIaMEHTaIhbHOE OOpa3oBaHUE, CIOCOOCTBYIOIIEE PA3BUTHIO JTUYHO-
CTH.

33}13‘[“ JUCHUIIJIMHBI. 06yquHe CTYACHTOB TCOPCTUYCCKUM OCHOBAM KypcCa, OBJIAJICHUC OCHOB-
HBIMU METOJAaMU UCCICA0OBAHNA U PCHICHUA IIPAaKTUYCCKUX 3aJiayd HpHKHaHHOﬁ (1)I/I3I/IKI/I.

1.2. [lnanupyempbie pe3yabTaTbl 00y4eHUs

B pesynbrare ocBoeHMS JAHHOW AMCIMILIHHEI Yy 00YYarOIIMXCs (POPMUPYIOTCS CIIEIYIOIINE KOMIIETCH-
115176

OIIK-1 — criocobeH mprMeHsITh 0a30BbIC 3HAHKS B 00JIACTH (DIBUKO-MATEMAaTHICCKUX U (MJTH) €CTECTBCH-
HBIX HayK B c(hepe cBOeH MpoheCCHOHATIEHOM IS TEIIbHOCTH,

2. MECTO JJUCIHUILIAHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOI' PAMMBI

JucnumimHa «YpaBHEHUSI MaTEMAaTUYECKON (U3MKM» BXOJIUT B 00s3aTeNbHYyI0 4yacTh bioka 1.
«lMcuuIuIMHbl (MOZYIIN)» U SIBISIETCS 00s13aTeNIbHON 11 U3ydeHus. [ ycrnenHoro ocBOeHus JaH-
HOM MCUUIUIMHBI CTYACHT JI0JKEH BJIa/IeTh 3HAHUSAMU, YMEHUSIMH U HaBbIKaMU B 00bEME MPOrpaMMbl
CPEIHEH LIKOJIBI ¥ MEPBBIX KYPCOB NIEAArOTNYECKUX YHUBEPCUTETOB.

[TproOpeTénHble B pe3ysbTaTe U3y4eHUs AUCLMIUINHBI 3HAaHUS,, yMEHUS M HAaBbIKU UCIIOJIb3YIOT-
Csl BO MHOTMX €CTECTBEHHOHAYYHBIX, TEXHUUECKUX M TEXHOJOTMYECKUX, SJKOHOMHUYECKUX JUCLUILIHU-
Hax u npaktukax OOIL. B pesynpraTe OCBOEHMS IUCHUIUIMHBI OOYyYarOIIMICs TOJIKEH OBJIAJETh
HaBbIKAMU PEIIEHUH JIMHEHHBIX U HEJIMHEHHBIX YPaBHEHUH MaTeMaTHUECKOM (U3UKU U UX MpaKTH4Ye-
CKOI'O IPUMEHEHHS.

3. OBbEM U COJIEPKAHUE JUCHUIIJINHBI
3.1. O0beM qTUCHUIIINHBI

IHoka3aTenb 00béMa IUCHUIITTHHBI Ounasn gopma o0yueHus
O0BEM QUCIUILUIMHEI B 3aU4ETHBIX €IUHUIIAX 3
OO0BEM IUCIHUILIMHEI B 4acax 108
KonTtakTHas pabora: 90,2
Jlexrum 30
ITpakTHyeckue 3aHsTHS 60
KoHTaKTHBIC Yachl HAa MPOMEKYTOYHYIO aTTECTAIHIO: 0,2
3auéT C OLIEHKOMN 0,2
CamocrosTenbHas pabora 10
KoHTpo:ib 7.8

DopMoii MPOMEKYTOUHOM aTTECTALlH SIBJISIETCS 3a4€T C OLIEHKOM B 5 cemecTpe.

3.2. Conep:kanne TUCIHUNIHHBI

HanmenoBanme pa3iesioB (TeM) KoanuectBo
€ KPATKUM Co/iep:KaHueM 4acoB




Jlexkuuu

IIpakTuyeckue
BaHATHS

Tema 1. IlocTaHoBKa 32124 00 MHTErPUPOBAHUM YPABHEHHH € YaCT-
HbIMHU IIPOU3BOJIHBIMH.

AHaUTUYECKUE METOJIbl PEIICHUs] YPAaBHEHHU C YaCTHBIMH ITPOU3BO/I-
HBIMU TIepBoTO nopsiaka. Knaccudukanus ypaBHeHUH. AHAUIUTHYECKUN Me-
TOJI TIOCTPOCHHUSI OOIIMX pelIeHHH. XapakTepUCTHUECKUE CBOMCTBA ypaBHe-
guii. 3agada Komm. CMemanHas 3agada.

Tema 2. JInHeiiHbIe OAHOPOJAHBIC YPABHEHHUS B YACTHBIX NIPOM3BOJIHBIX
1epBoOro nopsjaKa.

OnHoponHoe nuddepeHIaIbHoe ypaBHEHUE NIEPBOT0 MOpsAAKa B 4acT-
HBIX Ipou3BOAHBIX. IlocTpoenue pemenns 3anaun Komu. Pemenune 3ampaun
Komm nns oZHOpPOAHOrO ypaBHEHHS € N HE3aBUCUMBIMHM IEPEMEHHBIMHU.
IlepBbIil HHTErpan AMHAMUYECKUX CUCTEM.

10

Tema 3. JluHeiiHble HEOTHOPOJAHbIE YPABHEHUS] B YACTHBIX NMPOU3BO/I-
HBIX NIEPBOr0 MOPSAIKA.

Heonnopoanoe ypaBuenue. 3amaya Komm ais HEOIHOPOAHOTO YpaBHe-
Hus. O0mas 3amgava Komm 171 HEOTHOPOJAHOTO ypaBHeHUs. [lepBbie WHTE-
rpajbl ISl TMHEWHBIX HEOAHOPOIHBIX CUCTEM yYpaBHEHUN B YACTHBIX MIPOU3-
BOJIHBIX TIEPBOTO MOPSIJIKA.

10

Tema 4. HequHeliHble ypaBHeHHs] B YaCTHBIX NPOHM3BOIHBIX IEPBOIo
nopsiaAKa.

[ToHsTHE XapaKTEPUCTUKU KBA3WIJIMHEMHOrO ypaBHEHUs. Pelienue 3ana-
yn Komm a1t KBa3suamHEeWHOro ypaBHeHus. Pemenne 3anaun Komm i He-
JTUHENHOT0 ypaBHEHUS ¢ YaCTHBIMH MPOU3BOJHBIMH TepBoro mopsaka. O0
ABPUCTUYECKOM TMOJIXOAE K HEIMHEHHBIM BOJTHOBBIM YPaBHEHUSIM.

10

Tema S. IlosHbIi, 001MIT 1 0COOBIH MHTEIPAJIbI YPABHEHUH B YACTHBIX
NMPOU3BOJAHBIX NEPBOI0 MOPSAKA.

AHanuTUYECKHE METO/BI BBIICTICHUS pelleHnui cucteM nuddepeHimanb-
HBIX YpaBHEHMH C JBYMsI HE3aBHCUMBIMH NepeMeHHbIMU. KoHCcepBaTHBHBIE
CUCTEMBl KBA3WJIMHEMHBIX ypaBHeHUU. [loTeHIman peuieHuss KOHCEpBAaTUB-
HOW CHUCTEMbl KBa3WJIMHEHWHBIX ypaBHeHUU. [loctaHoBka 3amaun Komm st
CUCTEMbI KBa3WJIMHEWHBIX YpaBHEHHH TurepOonuueckoro tumna. Hemunen-
HBIE BOJHBI B cpejie 0€3 JAUCTIEpPCUH M JUCCUTIAlMU. BOJIHBI B HETMHEHHON
cpene ¢ auccunanuei. BonHsl B HeIMHENHHBIX cpenax ¢ aucnepcuend. Conu-
TOHEL.

10

Tema 6. 'eomeTpuyeckasi TeOpUs YPAaBHEHHH B YACTHBIX NIPOM3BOJIHBIX
NepBoOro MopsjaKa.

I'eomerpuueckue npuiaoxeHus AUQQepeHInanbHOr0 HCUUCICHUS: ypaB-
HEHHUsI KPUBBIX M UX BU[bI, KacaTelbHAasl U HOPMaib, BEITYKJIOCTh, KPUBH3HA,
HBOJIIOTHI KPHUBBIX, OTHOAIONINE KPUBBIE, KacaTelbHbIe IIOCKOCTH M HOpMa-
1M, oru0aronye, JMHUN Ha MOBEPXHOCTH M KpPHBH3HA NoOBepxHocTel. I'eo-
METpUYECKasl MHTEPHpPETAlUs JIMHEWHBIX M KBa3W/IMHEHHBIX YPABHEHUU B
YaCTHBIX IIPOM3BOJHBIX IIEPBOTO MOpsAAKA. I'eomeTpudeckas HHTEpIpETalus
HEJIMHEUHBIX YPABHEHUH C IBYMs HE3aBUCUMBIMU IIEPEMECHHBIMH.

10

Hrtoro

30

60




4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI

OBYUYAIOIIUXCA
Tembl 111 ca- H3y4yaemsble BO- Koimue- ®opmbl camo- Metoauye- DopMbI
MOCTOSITEJIbHO- MPOCHI CTBO 4a- CTOAATEILHOI | CKHe ol0ecme- | OTYETHO-
o U3y4YeHus COB padoThI YeHH s CTH
[TocranoBka 3a- Knaccudukanms 2 Pa6ota c mute- | Pexomennaye- | Koncmekr,
nauu 00 uHTe- ypaBHEHUH. Xa- paTypoi, CeTbI0 | Mas JIUTepa- | PELIEHHBIE
TPUPOBAHUU PaKTEpUCTUYECKUE WurepHer, koH- | Typa. Pecyp- 3a1a4u
YPaBHEHUH C CBOMCTBA ypaBHE- cyJbTanuu, pe- | cbl aTepHer
YaCTHBIMHU IIPO- HUU. HIEHUE 3334
W3BOJHBIMU.
JInneiinpie onqHo- | Pemenne 3agaun 2 Pabora ¢ aure- Pexomennye- | Koncnekr,
poansbie ypaBHe- | Kowm s ogHo- paTypoi, CEeTbI0 | Mas JUTEpa- | PEIIEHHBIE
HUS B YaCTHBIX POJIHOTO ypaBHe- WNurepner, koH- | Typa. Pecyp- 3a1aun
MPOU3BOAHBIX HUSI C N HE3aBUCH- cyJlbTaluu, pe- | cbl UHTEpHET
MIEPBOTO MOPSII- | MBIMU IIEPEMEH- HIEHUE 3324
Ka. HBIMH.
JInneiinwie Heon- | HeomHopoanoe 1 Pabora ¢ aure- Pexomennye- | Koncnekr,
HOPOJHBIC YpaB- | ypaBHEHHE .3aqaqya paTypoi, CEeTbI0 | Mas JUTepa- | PEIIEHHBIE
HeHus B yacTHbIX | Komwm g Heon- Wurepner, koH- | Typa. Pecyp- 3a1aun
MPOU3BOAHBIX HOPOJIHOT'O ypaB- cyJnbTaluuu, pe- | cbl MHTEpHET
MIEPBOTO MOPSIA- | HEHUS. HIEHUE 3a]a4
Ka.
Henuneiinelie Pentenue 3agaun 1 Pabora c nure- Pexomennye- | Koncnekr,
YpaBHEHUS B Komm niist kBa3u- paTypoii, CeTbl0 | Mas JUTepa- | pPEeHIEHHbIE
YaCTHBIX IPOU3- | JIMHEHHOI'O ypaB- WNurepner, koH- | Typa. Pecyp- 3a7a4u
BOJIHBIX NIEPBOTrO | HEHUs. Pemenue cyJnbTaluu, pe- | cbl MHTepHET
MopsaKa. 3aaaun Komwm g LIEHUE 3a7a4
HEJIMHEIHOTO
YpaBHEHUS C 4acCT-
HBIMHU MPOU3BOI-
HBIMU IIEPBOrO
MOPSIKA.
[Monueiii, obmuit | HemuHelHble BOJI- 2 Pabora c nure- Pexomennye- | Koncnekr,
1 0cOoObIN UHTE- | HBI B cpenie Oe3 paTypoil, CETbIO | Mas JINTepa- | PEIIEHHBIE
rpajibl ypaBHe- JIACTIEPCUU U JUC- WNurepner, koH- | Typa. Pecyp- 3a71a4u
HHI B YaCTHBIX cunanuu. BosHbI B CcyJnbTalluu, pe- | cbl MHTepHET
MIPOU3BOAHBIX HEJIMHEMHOM cpene LIEHHE 3a]1a4
IIEPBOTO MOPSIA- | C AUCCUIALUEH.
Ka. Bounbl B HENM-
HEWHBIX Cpenax ¢
nucnepcueit. Co-
JIUTOHBI.
I'eomerpuyeckas | YpaBHeHUs KpHU- 2 Pab6ota c iute- | Pexomennye- | Koncmexr,
TEOpHs ypaBHE- BBIX M UX BH/[IBI, paTypoil, CEeTbI0 | Mas JIUTepa- | PELIEHHBIE
HUW B YaCTHBIX KacaTelabHas U WNHurepHer, koH- | Typa. Pecyp- 3a7a4u

IIPOU3BOIHBIX
IIEPBOTO MOPSI -
Ka.

HOpMaJlb, BBITYK-
JOCTh, KpUBU3HA,
9BOJIOTHI KPHUBBIX,
orubarone Kpu-

CyJbTaIlH, pe-
LIEHUE 3a]1a4

cbl UHTEepHET




BBIC, KacaTeIbHbBIC
TUTIOCKOCTH M HOP-
MaJIi, Oruoaro-
e, TMHUHA Ha
MMOBEPXHOCTH U
KPUBH3HA MTOBEPX-
HOCTEH.

Hroro 10

5. ®OH/] OLEHOYHBIX CPEJCTB JiJIs1 IPOBEJEHMS TEKYILEN 1
IMPOMEKYTOYHOMN ATTECTALIAH T1O JUCHUATIJIVHE

5.1. Ilepeyenb KOMIETEHIUH ¢ YKa3aHHeEM 3TanoB uxX (opMUPOBaHNsI B Polecce OCBOEHUsI 00-
pa3oBaTeIbHON MPOrpaMMbl

Kox 1 HanMeHOBaHME KOMIIETEHIIUN Otarnbl GopMUpPOBaHUS

OIIK-1 — cnocobeHn mpUMEHATH 0a30BbIE

3HaHUA

MaTEeMaTHYeCKUX M (WIM) eCTECTBEHHBIX
HayKk B cdepe cBoell mnpodeccrnoHaIbHON

B oOnactu

ACATCIIBHOCTH,

¢buznko-

1. PabGoTra Ha y4eOHBIX 3aHATHUSAX.
2. CamocTosTenpHas padbora.

5.2. Onucanue nmokasareJieil 1 KpUTepHeB OLEHUBAHUS KOMIIETCHIIUI HA Pa3JIMYHBIX ITANAX UX
(opMupoBanus, onucaHue MKAJ ONEHUBAHUSA

OnenuBa- | YpoeHb chop- | Otam popmu- | Onucanue nokaszare- | Kpurepun | IHlkana
eMbIe MHUPOBaHHOCTH poBaHUs nei OLICHUBA- | OILICHU-
KoMIIe- HUS BaHU
TEHIHH

OIIK-1 IToporoBerii 1. Pabora Ha | 3HaTh COBpeMEHHBIE | TIOCEIIIe- 41-60

y4eOHBIX 3aHf- | KOHUEMNINUH, TEOpHH, | HUE, 3a]a-
THSIX 3aKOHBI U METO/BI B | 4H, pede-
oOnactu QU3UKHU, Ma- | paT, 10-
2. Camocrosi- | TeMAaTUKM W HHQOP- | MALIHSASA
TelbHas paboTa | MaTHKH. pa0ora,
VYMerb  NpPUMEHATH | 3a4eT C
OCHOBHBIE ~ METOJBI | OLEHKOM
peLeHus 3ajad,
chopmMynupOBaHHBI-
MU B paMKax (pU3UKH,
MaTeMaTHKd W HH-
(dbopMaTuKH.

[Mponsunyteiii | 1. PaGota Ha | 3HaTh COBpEeMEHHBIE | MOCEIIe- 61-100
yUeOHBIX 3aHs- | KOHIENINK, TEOpHH, | HUE, 3a/1a-
THUSIX 3aKOHBl U METO/bl B | uH, pede-
2. Cawmocros- | obmactu Gu3HMKH, Ma- | pat, J10-
TeNbHAs paboTa | TEMaTUKH M HH(OpP- | MaIIHsAA

MaTHKH. pabora,
YMeTb  NPUMEHATH | 3a4eT C
OCHOBHBIE ~ METOJBI | OLIEHKOU
peneHus 3ajad,
chopmMyITUpOBaHHBI-

7




MU B paMKax (hU3UKH,
MaTEeMaTHKU W WH-
dhopmaTHKHy.

Biianets OCHOBHBIMU
METOJIaMU PeLICHUS
3asa4, chopMyIHpO-
BaHHBIMH B paMKax
(bU3HKYM, MAaTEMATHKU
1 nHOOpPMATUKH, U
MPUMEHHTH UX B
npodeccuoHanbHOM
JIESITCIILHOCTH.

5.3. TunoBble KOHTPOJILHBbIE 32JaHNUSI U MHbIE MAaTEPHUAJIbI, HE00X0IUMBbIE /1JIsl OLIEHKH 3Ha-
HMii, YMEHHI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaAKTEePHU3YyOIIHNX 3Tanbl (POPMHUPOBa-
HHMSl KOMIIETEHI[Uil B Mpolecce 0CBOeHHsI 00pa30BaTe/IbHOI MPOrpaMMbl

IIpumepsl JOMAIIHUX 3aJaHUN

1. Haiitu coOcTBeHHBIE Ynciia M COOCTBEHHBIE 3HaUeHMs 3a1a4yn JJupuxie aus oneparopa Jlamna-
caBobOmactu: 0 <x<a,0<y<h.

2. Haiiti pelenye ypaBHEHHs CO CTALMOHAPHOH HEOTHOPOIHOCTBIO Uy = @l + AShX ¢ HyJIeBBI-
MU Ha4aJIbHBIMH YCIOBUSIMH U rpaHuuHbiME yesoBusmu U(0,t) = B, u(l,t) = C B obmactu 0 <x <.

3. Haiitu nmonepeunbie kKonebanus npsimoyrosibHoi Memopansl 0 < x <l;, 0 <y <, ¢ 3akpemnéu-
HBIM KpaeM, BbI3BaHHBIC HENPEPHIBHO PACIPENCIEHHON 0 MeMOpaHe U MepIeHANKYISIPHON K e€ 1mo-
BEPXHOCTH CHJIOH ¢ moTHOCTRIO F(X,Y,t) = A(X,y)sin(ot). PaccmoTperts ciyuaii pe3oHanca.

4. HaiiTu perieHre HEOHOPOAHOTIO YPaBHEHUS TEIIONPOBOIHOCTH

U = a’uy, + f(x,t)

¢ HavabHBIM ycsoBueM U(X,0) = ¢(X) u rpannuabivu yemosusmu U(0,t) = u(l,t) = 0.

5. Haittu ¢pynkuuio ['puHa as nmoaynpocTpaHCTBa U MOJYMJIOCKOCTH B cllydae MepBOM KpaeBon
3aayH.

6. IlocTpouth GYHKINIO UCTOUYHUKA IS cHephl U Kpyra METOJOM DJIEKTPOCTaTHIECKUX M300pa-
KEHUH.

7. IomyuuTh peKyppeHTHBIE (hOPMYIIBI JIs HOJTUHOMOB JlexkaHnapa.

8. HaiiTu cobcTBeHHBIE 3HAUCHHS U COOCTBEHHBIE (DYHKIIUU YPABHEHUS

d Ay m?
dx[(1 x )dx]+ A 1—x? y=0

-1 <X <1 npu ycrnoBuu orpaHnyeHHOCTH |y(+1)| < oo.

9. Haiitu pemenus s ypaBHenus Jlamnaca Ha cepe ¢ yclnoBHeM OrpaHHYSHHOCTH (YHKIIMU Ha
Bcei cepe.

10. [Monyuuts chepuueckue pynkmyn 1 | = 1 (p-pynkmmn) u | = 2 (d-pyaxumn).

IIpuMepsI BApHAHTOB 32124

Bapmuanr 1

1. SBnsercs u cucteMa BEKTOPOB SiN X, Sin 2X, ..., Sin nX, ... nuneiHoro npoctpanctsa C(R) mu-
HEWHO 3aBUCUMON?

2. HaiiTi cOGCTBEHHBIC YNCIa H COOCTBEHHbIC (DYHKIHH THHEHHOro oneparopa d°/dx®, saxanmoro
Ha MHOKeCTBe (pyHKImit ¢ rpannurbivME yemosusmvu U(0) = 0, U() = 0.

3. Ilyctb omeparopsr A, B — camocomnpsoxérnsie. Jlokasars, aro omeparop |*[A, B] — camocompsi-
KEHHBII.

4. BBISCHUTH KAaKUM YPAaBHEHHEM SIBJISICTCS CIICAYIOIICE BIPAKCHHUE:



d
Uyy +2a(u§ +u) — 6xsiny = 0.

5. IIpuBeCTH K KAHOHMYECKOMY BUJLY yPABHEHHE
e Uy, + 2e*Yuy, + e*u,, = 0.

Bapuant 2
1. Jloka3atb, 4TO MPOMU3BEICHHE CAMOCOIPSHKEHHBIX OMEPATOPOB SABJISIETCS CAMOCOMPSKEHHBIM B
TOM, ¥ TOJILKO B TOM CJTy4ae, KOT/ia OHU KOMMYTHPYIOT.
2. Haiitu coGeTBenHOe 3HaueHue oneparopa A = -d%/dx?, npuHaIexkaliee COGCTBEHHOM (YHKIHH
¥ = sin 2x.
3. SIBnsieTcs iu yKazaHHOE PaBEHCTBO MU HepeHIINATEHBIM YPABHCHHEM

—tanu + u, sec’u —3u+2 =0.
0x

4. OnpenenuTh TUIl YPaBHEHHS:
Qyx + 2Uyy + Uy + Uy +uy, + 3u—xy? = 0.
5. IlpuBecTr K KAHOHHYECKOMY BHLY YPaBHEHHE
Uyy + XYUyy = 0.

Tembl pedeparToB

YacTtHble pelieHus ypaBHEHUs Dilepa.

Cdeprueckue rapMOHUKHU U IIAPOBBIE (PYHKLINU.

['apMoOHMYECKH OCHUILIATOD.

OO1iee ypaBHEHHE TEOPUH CHELUATbHBIX (YHKIUH.

[TpuBeneHNEe K KAHOHNYECKOMY BUY YPaBHEHUS TUIIEPTE€OMETPHUECKOTO THIIA.
BosiHBI Ha TOBEPXHOCTH BOJIBI.

O06001mEnHbIE HYHKITUU.

VYpaBuenue nuddy3un B aHM30TPOIIHOM cperie.

Vpasuenue lllpenunrepa ¢ kyOnueckon HETMHEHHOCTHIO.

0. Ocuusuiarop Ha cTpyHe (Mozenb JIamba).

BoOoo~Nooa~WONE

Bomnpocsl Ha 3auéTe ¢ OLEHKOI

JInneliHbIE TPOCTpAaHCTBA.
EBKIMI0BBI M 5PMUTOBBI IPOCTPAHCTBA.
JIuneitnpie oneparopel. MaTpunia nTuHeHOro onepatopa. HBapuaHTHBIE MOAMPOCTPAHCTBA.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUECHUS JINHEHHBIX ONEPaTOpPOB.
Cornpsik€HHbBIE 1 HOPMAJIbHBIE OIIEPATOPHI.
3anayva [lItypma — JInyBuins.
['pynmel. [Ipumeps! rpyIin, UMEIOIIMX TPUI0KEHUE B (PU3HKE.
['pynmnsl mpeoOpa3oBaHuil 1 OJHOPOAHBIE IPOCTPAHCTBA. Y CJIOBUSI MHBAPUAHTHOCTU ypaBHE-
HUM JIBIOKECHUS.
9. Ilpencrasnenus rpynmn. [IpeacraBnenue rpynnsl cuMMeTpun ypaBHenus Llpenunrepa, peanu-
3yIolIeecst Ha €ro COOCTBEHHBIX (QYHKIUSX.

ONoGaR~WNE

10. Paznoxenue ¢pynkuumii B psag Teitnopa.

11. ['unp6epToBel mpocTpancTBa. OpToroHalibHble cucTeMbl GyHKUUN. Pl Dypbe.
12. Wnrerpan @ypee.

13. [TpeobpazoBanne Dypoe.

14. BriBoa ypaBHEHUs KonieOaHUI CTPYHBI.

15. BrIBOJ1 ypaBHEHHS TETUIOMPOBOIHOCTH.

16. Ob11ee peneHre 0JHOMEPHOTO BOJTHOBOTO YPaBHEHHUS.

17. 3amaua Kommm a1 0fHOMEPHOTO BOJTHOBOTO YPaBHECHHS.
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18. CwMerranHas 3a1a4a 711 ypaBHEHHUS KOJICOaHUH 3aKpETUIEHHOM CTPYHBI.

19. 3anava Komm 17151 0fJHOMEPHOTO ypaBHEHUS TEILIONPOBOAHOCTH.
20. TpéxmepHoe BoaHOBOE ypaBHeHuE. [1110cKue BOIHBI.

21. TpéxmepHoe BostHOBOE ypaBHeHHE. ChepruiuecKrue BOTHBI.

22. VYpasnenue Jlamaca.

23. VYpasuenue Kopresera-ne-Bpu3sa.

24, Craunonaphsle pemieHus: ypaBaeHnus: Kopresera-ne-Bpusa.

25. 3agauu, npuBosMe K ypaBHeHuto JIexanapa. [lonrHomel Jlexxanapa.
26. [Tonmuuomsl Dpmuta u Jlareppa.

217. Pemenue ypaBuenus Jlamnaca B cepudeckux KOOpaAuHaTaXx.

28. OpTOroHaNbHOCTH CUCTEMBI CHEPUIECKUX (PYHKIUH.

29. PotaTtop.

30. JIB>KeHUE 3JIEKTPOHOB B KYJIOHOBCKOM ITOJIE.

5.4. Meroanyeckune MaTepuaJibl, ONpee/siioliue npoueaypbl OLeHNBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (MJIH) ONBITA /1eATEJHLHOCTH, XaPAKTEPHU3YIOIIMX 3TANbI (JOPMUPOBAHUS KOMIIETEH-
1107071

OneHuBaHuE CTENEHH OCBOEHHUS OOYYAIOMIMMHCS TUCIUIUIMHBI OCYIIECTBISETCS Ha OCHOBE
nonoxenus «[lonoxxenue o OaUIBHO-PEHTHHTOBOW CHCTEME OIICHKHA YCIEBAEMOCTU CTYIEHTOB
MI'OVY», yrBepxkaéunoro pemenueM Yuenoro copera MI'OVY ot 20 despaiia 2012 r. mpotokon Ne 4.

ConocTaBUMOCTh PEHTHHIOBBIX MOKa3aTeNel CTyleHTa MO0 pa3HbIM AUCLMILIMHAM U bamibHo-
PEUTHHIOBOI CHCTEMBI OIICHKH YCIIEBAEMOCTH CTYJEHTOB O00ECHEeuMBaeTCS MPUHATHEM E€IUHOTO Me-
XaHMW3Ma OLEHKH 3HAHUH CTYJEHTOB, BEIpRXXKEHHOTO B Oaiax, corimacHo kKotopomy 100 6ammoB — 310
MOJIHOE YCBOCHHE 3HAHUI MO yueOHOW TUCIHUILIMHE, COOTBETCTBYIOIIEE TPeOOBaHUSAM y4yeOHOUN mpo-
IrpaMMBl.

MaxkcuManbHBIN pe3yabTaT, KOTOPBI MOXKET ObITh TOCTUTHYT CTYIEHTOM MO Kakaomy u3 bio-
KOB pelTuHroBoit onieHku — 100 Gansos.

[IIkana cOOTBETCTBHS PEHTUHTOBBIX OLIEHOK MSATHOATUIBHBIM OLIEHKAM:
100 — 81 6aimnoB — «otauaHO» (5); 80 — 61 GamwtoB — «xopomioy (4); 60 — 41 GaIOB — «yTOBIETBOPH-
tenbHOY (3); 10 40 6aNIoB — «HEYAOBIECTBOPUTEIHLHO.

B 3auéTHO-7K3aMEHALMOHHYIO BEJOMOCTh U 3a4ETHYIO KHUYKKY BBICTaBJISIOTCS OLEHKU IO M-
TUOAJUIBHOM IIKaJle M PEUTUHTOBbIE OLIEHKHU B Oaiax.

[Tpu mony4eHuu CTyJI€HTOM Ha 3aué€Te C OLEHKONHEYJOBIETBOPUTEIHHON OLIEHKH B BEOMOCTD
BBICTABIIICTCS pEUTUHTOBAs OlleHKa B Oamnax (<40 6amioB), COOTBETCTBYOMIAsS (aKTUUECKUM 3HAHU-
sM (OTBETY) CTY/IE€HTA.

Kputepun omeHKM 3HAHUI CTYJICHTOB B paMKaxX KaKI0W y4eOHOW MUCIUIUIMHBI WU TPYIII
JTUCIUIUIMH BbIpa0baThIBAIOTCS MPENOoIaBaTesIMU COIVIaCOBAaHHO Ha Kadeapax YHHUBEpCUTETa HCXO.S
13 TpeOOBaHUI 00pa30BaTENbHBIX CTAHIAPTOB.

[Tpouenypa olieHMBaHUS 3HAHU U YMEHUN COCTOUT U3 CIEIYIOIIMX COCTABHBIX 3JIEMEHTOB:

1) y4ér mocemaeMoCTH JIEKIIMOHHBIX U MPaKTUYECKUX 3aHATHH OCYIIECTBISAETCS IO BEAOMO-
CTH, MIPE/ICTaBJICHHON HIDKE B (hopMe TabIUIIbI;

2) TeKylui KOHTPOJIb.

MockoBcKHii TOCY1apCTBEHHbIN 00/1aCTHOM YHUBEPCUTET
Benomocts yuéra nmocemenust
Du3uKo-MaTeMaTu4eckuii pakyabrer
Hamnpasnenue: ®usuka
JucrunnuHa: YpaBHEHUS MaTeMaTUdecKond (PU3nKu
I'pymma Ne
[IpenonaBarens:
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Ne | ®amunus U.O. crynenra ITocemenue 3agaTuii Htoro

/1 %
1121314 | | cvveiiiiiin., 18

1. + |- |+ |- + 61

2. + |+ |+ + 66

MoCKOBCKM IroCy1apCTBEHHbIN 00/1aCTHOM YHMBEPCUTET

Hamnpasnenune: ®usuka

BenomMocthb yuyéra TeKkyuel ycneBaeMocTH
Ddu3uKo-MaTeMaTu4eckuii pakyabrer

JucuumnuHa: YpaBHEHUSI MAaTeMaTUYeCKON PU3uKu

I'pynma Ne

[IpenonaBaTens:

Ne | ®amu- | Cymma 6amnoB, HabpaHHBIX B ce- ([Toamucs| Cymma| O06- Urorosas [Moanuce
n/| mus MecTpe nperno- |0awioB| mas OIICHKA nperno/iaBa-

n| KO. | [oceme- |3ana- JoM. |3ammra| A4B. | 3332~ CYM- | T{y¢-| [Ipo- T

HHe yn | 3ama- |pedepa- €T C | Ma | pa | mwmcw
HHS Ta oueH- | Oai-
KOH | JIOB
1020 |[mo 10| mo 10| mo 10
OautoB | Oan- [6asioB| 6aLIoB 710 50
0B OasoB

1 2 3 4 5 6 7 8 9 10 11 12
1.

3.

IIkaja u KpUTEPUN OIEHUBAHHUS MOCENIAEMOCTH
YpoBHU OLICHHBAHUA Kputepun onenuBanns banbl
Buvicokuii( omauuno) Ecmu crynent mocetwt 81-100% oT Bcex 3aHSTHIA. 16-20
Onmumanvuwiii( xopowo) | Ecnu crynent nocetun 61-80% oT Bcex 3aHATHIA. 11-15
YooenemeopumenvHulii Ecau crynent noceruin 41-60% ot Bcex 3aHATUI 6-10
Heyooenemsopumenvnuiii | Ecnu ctynent nocetun 0-40% oT Bcex 3aHsITHIA 0-5
IIkaja u KpUTEPUN ONlEHUBAHMS PellIeHNus 32124
YpoBHU OLICHUBAHUA Kpurtepun onenuBanuns basbl
Buicoxuti( omnuuno) Ecnu crynent pemnn 81-100% ot Bcex 3amau 8-10
Onmumanovusiii( xopouwo) | Ecnu crynent pemi 61-80% ot Beex 3amau S5-7
Yooenemsopumenwvnoiii Ecmm crynent pemnn 41-60% ot Beex 3a1au 2-4
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Heyooenemsopumenvnuiii | Ecnu crynent pemmn 0-40% ot Bcex 3agau 0-1

IIkajia 1 KpUTEPUN OLleHUBAHKS TOMAIIIHEH PadoThI

YPOBHU OLlEHNBAHUSA Kpurepun oueHuBanusi basbl

Buvicokuii( omauuno) Ecmu crynent Beimosnaun 71-90% ot Bcex qomammHux pa- | 8-10
60T

Onmumanvuwii( xopowo) | Eciu cryaent Beimonanua 51-70% ot Bcex nomamiHux pa- | 5-7
60T

Yooeremeopumenvnuiui Ecmu crynent Beimonaun 31-50% ot Bcex gqoMammHux pa- | 2-4
oot

Heyooenemsopumenvuwiii | Ecnu crynent Beimonami 0-30% ot Beex pomamraux pa- | 0-1
60T

IIIkana u KpuTEpNM OLICHNBAHMS HAMUCaHNUs pedepaTa

YpOBHU OlICHUBAHUS Kpurepumn oueHuBanus basibl

Buvicoxuii( omauuno) Ecnu crynent orobpaszun B pedepare 71-90% BbiOpan- 8-10
HOW TEMBI.

Onmumanovusiii( xopowo) | Ecnu ctynent orobpasun B pedepare 51-70% BbiOpan- 5-7
HOW TEMBI

Yooseremeopumenvnoiii Ecnu ctynent orobpasun B pedepare 31-50% BbiOpan- 2-4
HOW TEMBI

Heyoosnemsopumenvnuiii | Ecnu crynent otrobpasun B pedepare 0-30% BoiOpannoit | 0-1
TEMBI

CTpyKTypa OleHUBaHUs

3a4yeTra ¢ OEHKOH

YpOBHU OllCHUBAHUS

Kputepuu onenuBanus

Baaabl

Buvicoxuii( omauuno)

[TonHbIe U TOYHBIE OTBETHI Ha Bce Bompockl. CBOOOAHOE Biaje-
HUE OCHOBHBIMH T€PMHUHAMU W TOHATHSMHU Kypca. [locnenosa-
TEIbHOE M JIOTMYHOE M3JI0’KEHHE Marepuana Kypca. 3aKOHYEH-
HBIE BBIBOJIBI M 000OIIEHUS MO TeMe BompocoB. McuepmbiBaro-
1I1€ OTBETHI HAa BOIIPOCHI.

41 -50

Onmumanvuwiii( Xxopouio)

OTBeThl Ha BOMNPOCHI COAEpP’KAT OT OJHON 10 TpEX HErpyObIX
omKOO0K. YBEpEeHHOE BIIaJICHUE TEPMUHAMHU U MOHATUSAMH Kypca.
W3noxxenne mMarepuana Kypca IMOYTH BCerja JIOTMYHO U IOcCie-
noBaTenbHO. BBIBOABI U 00OOIIEHHS IO TEME BOIPOCOB COMAEP-
XKar 70 TPEX JOTWYECKH HE3aKOHUYEHHBIX MOJOKeHHH. OTBETHI
Ha BOIIPOCHI B OCHOBHOM HCYEPIIBIBAIOIIHE.

31-40

Yoosenemsopumenvhwiii

OTBeThI Ha BOIPOCHI B 1IEJIOM IPaBUIIbHBIE, HO COZEpKaT Oonee
TpE€Xx omuOOK, B TOM 4Hucle TpyObIX. Brnanenue tepmuHamu u
MOHATUSIMH Kypca HeyBepeHHoe. M3nokeHue marepuana 4acro
HEJIOTUYHO M HE BCEr/ia Mocie0BaTebHO. BbIBOabI 1 0600111e-
HUS TI0 TEME BOIIPOCOB cojiepKaT Oojiee TPEX JIOTMYECKU Hes3a-
KOHYEHHBIX M0JI0’KeHUH. OTBETHI Ha BOIIPOCH! HETIOJIHBIE.

21-30

Heyoosnemsopumenvhbwiii

[IpaBwiIbHBIE OTBETHI HAa MEHEE IOJOBHHBI BOMPOCOB. OTCYT-
CTBUE BIIAJICHUS OCHOBHBIMH MOHSITHSIMH Kypca. Marepuan u3-
JIO’)KEH HEJIOTMYHO, HENOCJICI0OBATEIbHO M HENPaBUIbHO. BhIBO-
16l 1 0000IIEHUsT IO TeMe BONPOCOB MOYTH BCETAA COICpk AT
JIOTHYECKH HE3aKOHYEHHEIE TEMEL.
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6. YYHEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUIIVINHbI

6.1. OcHoBHas uTEepaTypa

1. Tlonsuun, A. JI. Henmunelinbie ypaBHeHHsI MaTeMaTH4YecKoi ¢u3uku B 2 4. Yacth 1 : yueOHOE
nocobue s akagemudeckoro 6akanaspuara / A. /. Ilonsaun, B. @. 3aiines. — 2-e u3f., ucmp. u
non. — M. : U3pgarenbctBo HOpaiit, 2018. — 322 ¢. — (Cepus : bakanaBp. AxkageMu4ecKuii Kype). —
ISBN 978-5-534-02296-4. — Pexxum poctymna : www.biblio-online.ru/book/E32C40E9-5C2E-43F1-
B873-2D8278E357B8.

2. llonsaun, A. JI. Henunelinble ypaBHEHUsI MaTeMaTHUecKoi (u3uku B 2 4. YacTts 2 : yuebHoe
nocobue s akagemudeckoro 6akanaBpuara / A. J1. [lonsuaun, B. @. 3aiineB. — 2-e u3a., ucmp. u
non. — M. : U3parensctBo FOpaiit, 2018. — 368 c. — (Cepus : bakanaBp. AkageMuueckuii Kype). —
ISBN 978-5-534-02301-5. — Pexum nocrymna : www.biblio-online.ru/book/920B699F-1A2A-4CBA-
8F18-7607112E1645.

3. Tonsuaun, A. JI. Henuneiinple ypaBHEHUSI MaTeMaTHYECKON (PU3UKU U MEXaHUKU. MeTOoIbI pe-
IICHUS : Y9eOHHUK M IPAKTUKYM JUIs akagemudeckoro 6akanaspuata / A. J1. [lonsaun, B. @. 3aiines,
A. . KypoB. — 2-e uza., ucnp. u gon. — M. : IzgarensctBo FOpaiit, 2018. — 256 c. — (Cepus :
bakanap. Akanemudeckuit kypc). — ISBN 978-5-534-02317-6. — Pexum mocrymna : Www.biblio-
online.ru/book/BA8375FD-BC61-4F27-98E2-27 AF3AFDF2EA4.

4. VYpaBHeHHs MaTeMaTH4eckoil Gpus3uku. HennueitHble nHTETpUpyeMble ypaBHEHHUS : y9eOHOE
nocobue s OakanaBpuara u maructparypsl / A. B. XKXubep, P. [I. Mypraszuna, . T. XabuOymius, A.
b. lllabaT. — 2-e u3n., ucnp. u norn. — M. : I3natensctBo FOpaiit, 2018. — 375 ¢. — (Cepus : YHH-
Bepcutethl Poccun). — ISBN 978-5-534-03041-9. — Pexum moctymna : Www.biblio-
online.ru/book/771C984F-6865-4C58-975B-8020A14EQ0FF.

5. Jlob6anos, A. . MaremaTtruyeckoe MOAEIMPOBAHNE HETMHEWHBIX POLIECCOB : YUEOHUK /IS
akanemuueckoro Oakamaspuara / A. U. Jlo6anos, U. b. TletpoB. — M. : U3gatensctBo IOpaiit, 2018.
— 255 ¢. — (Cepus : bakanasp. Akagemuueckuii kype). — ISBN 978-5-9916-8897-0. — Pexum no-
cryma : www.biblio-online.ru/book/C7FE0C81-16DA-445E-8656-3A19CFB1170A.

6. Kykosckuii, B. U. luddepenunansusie ypaBHeHus. JInHeiiHO-KBagpaTHuHble MU dHepeHiu-
allbHbIE UTPHI : yueOHoe nocobue A By3oB / B. . Kyxosckuii, A. A. Hukpuii ; oTB. pen. B. A.
[TnoTHUKOB. — 2-€ u31., ucnp. u gon. — M. : U3narensctBo KOpaiit, 2018. — 322 c. — (Cepus : AB-
Topckuii yueonuk). — ISBN 978-5-534-05016-5. — Pexum nocrymna : www.biblio-
online.ru/book/E97856E1-9633-42EE-9297-E1037D92F170.

6.2. JlonoiHUTe IbHAS JIUTEpaTypa

1. Jluddepenunansupie ypaBHeHHs. Y CTONYHBOCTL M ONTUMAIbHAS CTAOWIM3ALMS | YHEOHOE T10-
cobue s By3oB / A. H. Cecekun [u np.] ; mox Hayu. pen. A. @. Hlopukosa; otB. pen. A. H. Cecekun.
— M. : U3parenbctBo HOpaiit, 2018. — 119 ¢. — (Cepus : YuuBepcuretsl Poccun). — ISBN 978-5-
534-08215-9. — Pexum gocryma :  www.biblio-online.ru/book/F9F47DC5-E693-4583-BE6GA-
C7BFA99948DF.

2. 3aiiues, B. ®. O6bikHOBeHHbBIE nu(PepeHIranbHbe ypaBHeHus B 2 4. YacTh 1 : cpaBoYHHK
JUIS akajieMudeckoro OakanaBpuara / B. @. 3aiines, A. JI. [lonssauH. — 2-¢ W31, HCIIp. | Jom. — M. :
WznarensctBo HOpaiit, 2018. — 385 ¢. — (Cepus : bakanasp. Akagemuueckuit kypc). — ISBN 978-5-
534-02685-6. — Pexum goctyma :  www.biblio-online.ru/book/16DB2B88-BE82-4932-B402-
205C650B928D.

3. 3aiiues, B. ®. O0bkHOBeHHbIE AU(PepeHManbHble ypaBHeHHs B 2 4. YacTh 2 : COpPaBOYHHK
JUTsl akajieMuueckoro OakanaBpuata / B. @. 3aiines, A. JI. [lonsaun. — 2-e u3a., ucnp. u gom. — M. :
NznatensctBo FOpaiit, 2018. — 196 ¢. — (Cepus : bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-
534-02690-0. — Pexum gocryma :  Www.biblio-online.ru/book/EE008BB5-D2EF-44D6-A78C-
671F85F9F511.
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http://www.biblio-online.ru/book/E32C40E9-5C2E-43F1-B873-2D8278E357B8
http://www.biblio-online.ru/book/E32C40E9-5C2E-43F1-B873-2D8278E357B8
http://www.biblio-online.ru/book/920B699F-1A2A-4CBA-8F18-7607112E1645
http://www.biblio-online.ru/book/920B699F-1A2A-4CBA-8F18-7607112E1645
http://www.biblio-online.ru/book/BA8375FD-BC61-4F27-98E2-27AF3AFDF2E4
http://www.biblio-online.ru/book/BA8375FD-BC61-4F27-98E2-27AF3AFDF2E4
http://www.biblio-online.ru/book/771C984F-6865-4C58-975B-8020A14E00FF
http://www.biblio-online.ru/book/771C984F-6865-4C58-975B-8020A14E00FF
http://www.biblio-online.ru/book/C7FE0C81-16DA-445E-8656-3A19CFB1170A
http://www.biblio-online.ru/book/E97856E1-9633-42EE-9297-E1037D92F170
http://www.biblio-online.ru/book/E97856E1-9633-42EE-9297-E1037D92F170
http://www.biblio-online.ru/book/F9F47DC5-E693-4583-BE6A-C7BFA99948DF
http://www.biblio-online.ru/book/F9F47DC5-E693-4583-BE6A-C7BFA99948DF
http://www.biblio-online.ru/book/16DB2B88-BE82-4932-B402-205C650B928D
http://www.biblio-online.ru/book/16DB2B88-BE82-4932-B402-205C650B928D
http://www.biblio-online.ru/book/EE008BB5-D2EF-44D6-A78C-671F85F9F511
http://www.biblio-online.ru/book/EE008BB5-D2EF-44D6-A78C-671F85F9F511

6.3. Pecypcol nHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTEepHeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snektponHas 6ubnuoreka http://elibrary.ru

7. METOIUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHUIIJINHBI

1. I'panb T.H., Xonuna C.A. MeTtoauyeckue peKOMEHIAIUU 110 MPOBEICHUIO JEKIIMOHHBIX 3aHs-
THH.

2. I'panp T.H., Xomuna C.A. Meronndeckue peKOMEHIALNU [0 MPOBEACHUIO Ja0OpaTOPHBIX U
MPAKTUYECKUX 3aHITUH.

8. TH®OPMAIIMOHHBIE TEXHOJIOI'MHU AJI1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

JIMIeH3HOHHOE MPOrPaMMHOe o0ecrneveHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmanuonHbie cipaBoYHbIe CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

IIpodeccnonanbubie 6a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVINHbBI

MarepuanbHO-TEXHHUECKOE 00eCTICYeHNE TUCITUTUTNHBI BKITFOYAET B CE0S:

- yueOHbIe ayIMTOPHH /ISl IPOBEIEHUS 3aHATHH JIEKIIMOHHOTO U CEMUHAPCKOT0 THIA, KypCOBOT'O
MIPOEKTUPOBAHUS (BBIMOJHEHHSI KyPCOBBIX paloT), TPYNIOBBIX M HHIUBHIYaJIbHBIX KOHCYIIbTAIIHH,
TEKYILEro KOHTPOJIS M MPOMEXYTOYHON aTTeCTallui, YKOMIUIEKTOBaHHbIE Y4eOHONH MeOelbo, JOCKOM,
JIEeMOHCTPAIIMOHHBIM 000PYIOBaHHEM.

- TIOMEIIEHUsS Ui CaMOCTOSITEIbHON padoThl, YKOMIUIEKTOBaHHbIE y4eOHOW MeOelnbio, mepco-
HAJIBHBIMU KOMITHIOTEPAMH € TIOJKITFOUEeHHEeM K ceT VHTepHeT n obecrieyeHneM AO0CTyIa K dJIEKTPOH-
HBIM OMOIMOTEKaM U B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-00pa3oBaTenbHyto cpeay MI'OY;

- TIOMEIIEHHs ISl XpaHeHUsT W MPOMUIAKTHYECKOTO OOCITy)XHBaHUS ydeOHOTO 00OpYHOBaHUS,
YKOMIUIEKTOBaHHbIE MeOelnbio (IKadbl/cTeruiaxu), HabopaMu JIEMOHCTPALMOHHOTO 000PYIOBaHUS U
y4eOHO-HATIISITHBIMH ITOCOOHSIMU;

- nabopaTopusl, OCHAIlIEHHAas JJabOpaTOPHBIM 00OPYAOBAaHMEM: KOMIUIEKT y4eOHOM MebemnH, mpo-
eKTOp, MPOCKIIMOHHAS TIOCKA, IEPCOHATBHBIN KOMITBIOTEP ¢ MOJIKIIOUeHUEeM K ceTn MHTepHeT n obec-
NEYeHUEeM JIOCTyma K DJEKTPOHHbIM OHONIMOTeKaM M B 3JIEKTPOHHYIO HH(POPMALMOHHO-
oOpazoBarenbHyto cpeny MI'OVY.
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