MHUHHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUNCKON ®EJIEPALINA
DenepaibHOE TOCYAAPCTBEHHOE 0K0ZKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHue BhICIIEero
o0pa3zoBanus «Kabapauno-bajnkapckuii rocy1apcTBeHHbI YHMBEPCUTET
um. X.M. BepoexoBa» (KBI'Y)

HMHCTUTYT UICKYCCTBEHHOT'O UHTEJIJIEKTA Y IU®POBBIX TEXHOJIOT U
KA®EJIPA ITIPUKJIAJTHOM MATEMATUKHA U UTHOOPMATHUKH

—

COTJIACOBAHO “VTBEPKIAIO
PyxoBoauTens 0p BaTeJIbLHOMH gp’peggrop’ nnyinyTg
IIPOrpaMMBI :éifz ~— ®.X. Kynaesa //:ff/’///// 2 AX.Tlancuros

« 90 » o022 - 2023 «\Fp »" BT 2023r.

PABOYASA MTPOI'PAMMA JUCHHUIIJIMHBI

«IIPUMEHEHHUE YUCJIEHHbBIX METOJOB B BHUOJIOI'MH, DKOJIOI'UU U
MEJIULIUHE»

01.04.02 — IpukjgagHas MaTeMaTuka 1 nHpopMaTuKa

(KO ¥ HAMMEHOBAHME HATPABIICHUS IOAT OTOBKH)

[Tpodunn

«MartemaTnyeckasi Gu3nkKa U cCOBpeMeHHbIe KOMIIbIOTEPHbIE TEXHOJI0T M)

KBanuduxanus (creneHs) BEITYCKHUKA

Marucrp

dopma o0ydeHHs

Ounas

Hanpuuk - 2023



Pabouas mporpamma aucuuruiviel «lIpuMeHeHne YUCIeHHBIX METOA0B B OMOJIOTHH,
9KOJIOTHH U MeaunuHey /cocT. M. M. Jlapumesa — Hanpuuk: KbI'Y, 2023. — 35 c.

Pabouas mporpamma mnpenHazHaueHa Ul MpenojaBaHus IucHMILIMHBL «[IpuMenenue
YHUCJICHHBIX METOJOB B OHOJIOTHH, AKOJOTHH W MEIUIMHE» MarrucTpaHTaM OYHOH (POpMEI
oOyuyenus HampasieHus noarotoBku 01.04.02 — «lIpuknanHas maremMatnka U HHOOPMATHKA»
MarucTepckoil mporpamMmbl  «Martemartndeckas (U3MKa W COBPEMEHHBIE KOMITBIOTEPHBIC
TEXHOJIOTUU» B 3 ceMecTpe 2 roja.

PabGouas mporpamMma cocraBieHa C Y4€ToM (enepallbHOTO TOCyJapCTBEHHOI'O
00pa3zoBaTeNIbHOTO CTAaHJapTa BBICIIET0 00pa3oBaHMs MO HampaBieHuto nmoarotoBku 01.04.02 —
«[IpuknanHas maremMatuka MU HHPOpMaTHKa (YpOBEHb MAarucTparyphl)», YTBEP)KIEHHOTO
npukazoM MuHuctepcTBa obpa3zoBaHus U Hayku Poccuiickoit ®enepanuun ot 10 ssHBaps 2018r.

Ne 13 (3apeructpupoBano B Muntocte Poccun 06.02.2018 Ne 49939).



CONEPXAHUE

. Lenn ¥ 3a1a91 OCBOCHHUS JIFICTIUATIIIITHBL ....c..vevteenetteesiteeesatteesaiteesuteesnuseeensseeesasaeesnsseesnsneesnnneeens 4
. Mecro auctumuinHbl B CTPYKTYPE OIIOIT BO ......ciiiiiiiiiiiiiieeeeeeeee e 4
. TpebGoBaHMsI K pe3yabTaTaM OCBOCHHUS COJACPKAHUS JUCIIUTUIIHBL . .....eeevuereennireenireenineeenieeeenns 4
. Coztep>kaHue M CTPYKTYPA JUCHUTITTUHBL (MOJIYIIS) «.vvvvreeeeesessnnnnnrnreeeeeessessnnnnnsreeeeessssnnnnssseeeees 5
. OLleHOYHBIC MaTePHAIIBI IS TEKYIEro U PYyOSIKHOTO KOHTPOJIS YCIIEBAEMOCTH H
TIPOMEKYTOTHOM ATTECTALIM . ¢ neeevrrrreeeeeessannnnsseeeeeesssssnnnssseeeeeessssnnnnsssseeeeesssssnnnsssseeeeeesenns 9
. MeTomuveckre MaTepralibl, OTPECIIIONINe TIPOIEAYphl OIICHUBAHUS 3HAHUHA, YMEHUH,
HAaBBIKOB U (HJTH) OTIBITA JACSITEIIBHOCT . ..eeeeeeeeeesueurrrreeeeeesesnnnnssseeeeeessssssnnnssereeeeesesssnnnsssssseees 18
. Y4eOHO-METOAUYECKOE 00ECTIEUEHUE TUCIIUTIIIMHBI «....eeeerneirreeeniiireeeaiireeeeananreeeeeaaineeeeenannees 21
. MaTepranbHO-TEXHUYECKOE 00ECTIEUEHUE TUCIIUTIIIHHBL «.....vveeeneiireeeaiireeeeeiiieeeeenaneeeeeenannees 32
. JIMCT MBMEHEHUM (JTIOTIOITHEHII ) ...eeevevvvvieteeeeeeeesiiiirtreeeeeeseessanssseeeeeessesssnnsssereeeessessnnsssseeeees 35



1. Hesan n 3axa4M 0CBOCHUS AU CHHUILINHBI

Henbto mpenogaBanus AUCUMIUIMH «lIpuMeHeHHe 4YMCIEHHBIX METOJOB B OHOJIOrUH,
9KOJIOTMH U MEAULIMHE» SIBJISIETCSI 03HAKOMJIEHHE CTYJEHTOB:

- C BOIPOCaMM OILIEHKM 3arpsi3HEHUus aTMochepbl U MOACTUJIAIONIEH MOBEPXHOCTHU
[IACCUBHBIMM M AKTHBHBIMU IPUMECSIMHM 32 CUET aJBEHTUBHOIO HMX IE€PEHOCA BO3AYLIHBIMU
Maccamu U auddysuu;

- METOJAMM IIpe]l BBIUMCIEHUsI 00JacCTel BO3MOXKHOIO Pa3MEIIEHUs IMPOMBIIIIEHHBIX
MPEeNNpPUITHI C COOJIIOJICHUEM CAaHUTAPHBIX HOPM 3arpsi3HEHUs JUIsl BCEX SKOJIOTMUYECKU
3HAYUMBIX 30H; HCCIEJAOBAaHUE TMONYSIHMOHHBIX Mojeide B OWOJIOTUH, SIUAEMHOJIOTHH,
MHUKpPOOHOJIOTUH.

3ajayamMy U3y4eHUs! AUCLUUTUINHBL:

- O3HAaKOMJICHHE CTYACHTOB C pa3IUYHbBIMH MOJENSMU TMepeHoca Hu Juddy3uu
cyOCTaHIIMM, MOMYASIUOHHBIMU MOJENSIMU U OCHOBHBIMU YPaBHEHUSIMHU, ONMUCHIBAIOIIUMHU 3TH
IIPOLIECCHI, CBOMCTBAMM PEILIECHUM.

CryneHTsl JIOJDKHBI yMETh CTPOUTH  COMNpPSDKEHHbIE  YPAaBHEHMS,  SIBIISIOLIUECS
MHCTPYMEHTOM JJIsl PEIlIeHUs] OCHOBHBIX 3a/lay, BJIAJeTh OCHOBHBIMU UYHCIIEHHBIMH METOJaMU

PEIICHN OCHOBHBIX U CONIPSIXKCHHBIX 3a/1a4.

2. Mecto nucuuminnbl B ctpykrype OITIOIT BO
Hucuunnuna «IIpuMeHeHne YMCIeHHBIX METOJ0B B OHMOJIOTUU, SKOJIOTHU U MEIULIUHE)
otHocuTcst K Omoky bl. Yacte, popmupyeMas ydacTHUKamMH OOpa30BaTENbHBIX OTHOIICHUMN
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMbl 10 HampapieHuto mnoarotopku 01.04.02 —
«[IpuknaagHas matemaThka U HHPOPMATHKA» Marucrepckoil mporpammsl «MaTemaTnueckas

(bHSI/IKa U COBPEMCHHBIC KOMITBIOTCPHBIC TCXHOJIOT U .

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHS COAEPKAHUS TUCHUIIHHBI
B coBokynHOCTH C IpyruMu AUCHUIUIMHAMM 1O HampaBieHuto noarotoBku 01.04.02 -
[IpuknagHas maTemMaTdka W WHGOPMATHKAa MaruCTepCcKoM mporpamMmbl «Maremarudeckas
(¢u3MKa ¥ COBPEMEHHbBIE KOMITBIOTEPHBIE TEXHOJIOTHI» AucHuInHa «[IprMeHeHne YHCIeHHBIX
METO/IOB B OMOJIOTMH, DKOJOTHM M MEIUIIMHE» HampaBlieHa Ha (OPMHPOBAHHUE CIEAYIOUINX
komnereHuii, B coorBerctBun ¢ ®I'OC BO u OIIOII BO no nHanpaBieHHIO NOATOTOBKHU
01.04.02 - IlpuknagHas MaTeMaTuka U HH(popMaTUKa (YpOBEHb MarucTpaTyphl):

yHuBepcajabHbIX (YK):

Koambt Coaepikanue KOMIeTeH M

VK-2 Cnocoben YIOPAaBJIATH ITPOCKTOM Ha BCEX 3TaIllaX €ro > XU3HCHHOI'O IHUKJIa




npogeccnonanbubix komnerenuuii (IIK):

Konsl Coaepikanue KoMIeTeHUM

[IKC-2

CrniocobeH pazpabaTsiBaTh M IPUMEHSITh METOIbl PACIIPOCTPaHEHUsI HH(OpMaIiK B
o0mact mpodeccHoHaNBHON NeITeTbHOCTH

B pe3ynbraTe 0CBOCHUS AUCLUILIMHBI 00Y4aIOIUICs JOKEH:

3namo:

® pa3JIMYHbIE MOJIETH TiepeHoca U AU y3un cyoCTaHIIUN, TOMYIISIIMOHHBIE MOIEIH

MI/IKPO6I/IOJ'IOFI/II/I " SIIMACMHUOJIOTHH, OCHOBHBIC YPABHCHU A, OIMMUCBIBAIOIINE OTU IMPOLECCHI,

CBOMCTBA pELICHUM.

® OCHOBHBIC 3JICMCHTHI allllapaTta TCOPUU PA3HOCTHBIX CXCM.

Ymems:

® LCITIOJIb30BATh almnapar ypaBHEHUN MaTeMaTUYECKON (PU3UKH;

® HCIIOJIB30BaTh MaTCMAaTHUYCCKHEC (‘-II/ICJ'IeHHBIe) METOAbI B UCCJIICAOBAHNUHN 5KOJIOT'MYCCKUX U

OUOJIOTMYECKUX U MCIHUIIMHCKHUX CUCTEM,

® CTPOHUTH Pa3HOCTHBIC CXEMBI U PCAIM30BLIBATh AJITOPUTMBI PCIICHUA 3aaa4, UCITOJIb3YsL

BBIYHCIIUTCIIBHBIC CUCTCMBI.

Baaoemos:

® anmapaToM ypaBHEHHI MaTeMaTHYECKON (HU3UKH;

® MATCMAaTH4YCCKHNMMU (‘II/ICJ'IeHHI)IMI/I) METOJaMM B UCCIICJOBAaHNH 3KOJIOTHYCCKUX U

OHOJIOTHYECKUX U MCIUIIMHCKHUX CUCTEM,

® HaBBIKaMHU p€ain3allii aJITOPUTMOB PEHICHUA 3a4a4, UCII0JIb3Y BEIYHUCINTCIbHBIC CUCTEMBEIL.

NmeTh npeaAcTaBJICHUC O np06neMax, CBA3aHHBIX C H3YUYCHUEM MATEMATH4YCCKOI'O

arIrapara MU MAaTCMATHYCCKUX MCTOJOB HCCICAOBAHHA OSKOJIOTUYCCKUX U OMOJOTHYECKUX U

MCOAUIIMHCKHNX CUCTCM.

HpI/IO6peCTI/I OIIBIT ITPOTHO3UPOBAHHA AHTPOIIOI'CHHOT'O BO3JICHCTBUS Ha cpeay u

KOJIMYCCTBCHHOI'O aHAJIM3a (bYHKI_II/IOHI/II)OBaHI/If{ OMOJIOTMYECKHUX CHUCTEM.

4. Conep:kaHue M CTPYKTYPa JIMCHUIIIHHBI (MOLYJIsI)

Taonuuya 1. Codeprrcanue oucyunaunvt «Illpumenenue yucienHnvix memoooe é duonozuu,
IKONI02UU U MeOUYUHEe), nepeyueHb OUCHOYHBIX CPEOCHI8 U KOHMPOIUPYEMbIX KOMNEem eHWUl

Coaepxxanue pazgeia Kon
Ne HaunmeHoBaHue KOHTPOJIMPYeMOi HaunMeHoBanue
) pasaesa/TeMbl KOMIeTeHIINH OLIEHOYHOT 0
— (11 ee yacTu) cpeacTBa
1 2 3 4 5
1 YpaBHeHus 1.YpaBuenue VK-2, (ITpakTnueckas
' nepeHoca. HEpa3pbIBHOCTH. ITKC-2 pabota (IIP),




YpaBHeHUE nepeHoca
npuMecH B aTMocdepe.
2. Ilpocreiinue

JOMalIHEC 3aJaHucC

(13),

PYOEKHBIN KOHTPOJIb

G dy3noHHBIE (PK),
YpaBHEHUS. tectupoBanue (T),
JTUCKYCCHUU;
IIpe3eHTalNH
1. ConpsixeHHoe VK-2, (ITpakTnueckas
ypaBHEHUE I [TIKC-2 pabota (IIP),
IPOCTEHILEro JIOMalllHee 3a1aHne
AQBHEHHUS 1 WU. 3
ConpsiKeHHbIC P dpy3 (A3), .
[MpuaIMI PYOEKHBIN KOHTPOJIb
ypaBHEHUS .
JIBOVICTBEHHOCTH. (PK),
[Ipumepsr. tectupoBanue (T),
2 .CranmoHapHbIN JIUCKYCCHU;
ciy4an IIPE3CHTALNN
1. OOmwii cmydait VK-2, (ITIpaxTrueckas
CONIPSDKEHHOMW 3a/1auu [TIKC-2 pabota (IIP),
JU1st 3-X MEPHOM JOMaIIHee 3aIaHue
obacTu. (113),
EnuHCcTBEHHOCTH PYOEKHBIN KOHTPOJIb
PEILICHHs CONPSHKEHHOU (PK),
3a7a4H. tectupoBanue (T
UucnenHoe - P (T),
2.YucieHHoe pelieHue JIMCKYCCHU;
pelieHue
OCHOBHBIX U Mpe3eHTAINH
OCHOBHBIX U
COTIPSKEHHBIX
COTIPSKEHHBIX .
N ypaBHeHuH. YncnenHoe
ypaBHEHUM
pemienue (c
MOCTPOCHUEM
rpa¢ukoB, MATLAB)
3a/1au 00 0JJHOMEPHOM
nepeHoce CyoCcTaHlUuU ¢
pa3ITUYHBIMU
HAYaJIbHBIMH JAHHBIMU.
VK-2, (ITpakTrueckas
[IKC-2 abora (ITP
1. Meton p (IIP),
JIOMaIllHee 3aaHne
.. | TOKOMIIOHEHTHOTO
DnemMeHTHl o0mIeit 13),
pacuerIeHHs. .
TEOpUU pPYOEXKHBIN KOHTPOJIb
2. Meton pacuienyieHus
pacIieIuICHHS. (PK),
10 GU3HUIECKUM
tectupoBanue (T),
napaMmerpam
JUCKYCCHU;
MIPE3EHTALNN
1.OntumansHOE VK-2, (ITpakTnueckas
pa3MelleHue [IKC-2 pabota (IIP),
MPOMBIIITIEHHBIX JIOMaNIHee 3aJaHue
OnrtumaneHoe .
R npennpustuii. Permenue (13),
P 3a1auu 00 omnpeneneHun pYOEXKHBIN KOHTPOJIb
MIPOMBIIIITIEHHBIX
. KOJIMYECTBA (PK),
MpEeANPUSATHI .
BBINAIAIOIIEH Ha tectupoBanue (T),
MO/ICTUJIAIOIILYIO JUCKYCCHU;
OBEPXHOCTH pe3eHTAINH




3arps3HAOLICH
IIPUMECH, €CIIM B TOYKE
ro B MOMCHT BPEMCHH (o
IIPOM3BEIECH  PA30BBII
BBIOpOC 3arps3HAIOUICH
IIPUMECH  MOIIHOCTBIO
Q.

2.CranuoHapHbIi
ciy4ay 3a1a4uu
HAaXOKJICHUs
JIOITYCTUMOM 30HBI
pa3MelIeHusl HCTOYHHKA

VYK-2, (ITpakTnueckas
1.JIokanbHO- [TKC-2 pab6ora (I1P),
JIOC s OJIHOMEPHBIE CXEMBbI JIOMalllHee 3aJaHne
OCHOBHLIX Il PEIIEHHS OCHOBHBIX 13), }
ypaBHEHUH PYOEKHBIN KOHTPOJIb
COTIPSDKEHHBIX
. 2.JloxanpHo- (PK),
ypaBHEHU
OJJHOMEPHBIE CXEMBI tectupoBanue (T),
perieHus JTNCKYCCHU;
pe3eHTalNH
1.Pemmienune VK-2, (ITpakTrnueckas
HEJIOKaJbHOM  3a7a4u [TIKC-2 pabota (IIP),
JUHAMHUKU YUCIIEHHOCTU JOMalllHee 3aJaHne
MOMYJISAIIMA ~ METOJIOM (113),
pacIernaeHus 1o pYOEXKHBIN KOHTPOJIb
(buzmIecKuM (PK),
rmapamMmerpam tectupoBanue (T),
(mocraHoBKa  3ajauu, JTUCKYCCHU;
pa3HOCTHAS cxema). Mpe3eHTAINH
YucnenHoe  penieHue
HEJIOKANIbHOM  3ajauu
JUHAMHUKU YUCJIEHHOCTU
UucnenHoe HOMYJSIIMK ~ METOJ0M
pelieHue paciernaeHus 1o
HEKOTOPBIX 3a7au | GU3NYECKUM
JTMHAMUKA napaMmerpam
YHCIIEHHOCTH (moctpoenue rpaduKoB,
MOMYJIALIHI a cpene MATLAB)
2.Mopens AMHAMUKH
YHCIIEHHOCTH

NONYJSUUNA KOJJOHUU
OaxkTepuil C MOJBUKHBIM
¢dbpoHTOM
JTUMUTHPOBAHUSL.
[TocranoBka 3agauu.
Merton BeIIPSAMIICHHS
¢dponrta. [TocTpoenue
Pa3HOCTHOM CXEMBI.
YHucneHHoe peleHue
HEJIOKaJIbHOM 3a7a4u ¢
MOIBIKHBIM ()POHTOM

7




JMMHUTUPOBAHHS
(moctpoenue rpaduxos
B cpene MATLAB ).

OO6mast TpyA0€MKOCTh AUCIUIUIMHBI COCTaBIsET 4 3au€THBIC equHuUIIbl (144 yaca).

Taénuya 2. Cmpykmypa oucyunaunst «Ilpumenenue yuciennplx memooos duonocuu,

JKoJiocuu u Meduuuue»

TpyroeMkocTh
Buja pa6orsl YacoB / 3a4YeTHBIX eTHHUI]

3 cemecTtp Bcero
OO0mas TpyaoeMKoCcTh (B 4acax) 144 144
KonrakTHas pabora (B yacax) 54 54
Jlexyuonnwvie sanamus (J1) 18 18
Ilpakmuuecxue 3auamus (113) 36 36
Cemunapckue 3anamus (C3) - -
Jlabopamopnuwie pabomut (JIP) - -
CamocrosiTesqibHast padora (B 4acax), B TOM YUCJIe 31 31
KOHTAKTHAasi padora (BHe ayIMTOPHAasi):
PacuetrHo-rpaduueckoe 3aianue - -
Pedepar (P) - -
Occe (D) - -
Kontponsnas padota (KP) - -
CamocTosITeIbHOE U3YUYECHHE Pa3/ICIOB 81 81
Kypcosoit mpoekr (KII), kypcoBast paborta (KP) - -
[ToaroToBka ¥ MPOXOKAECHUE MPOMEKYTOUHON aTTECTAIUKI 9 9
Bua npoMesKyTo4HOI aTTecTanuu 3a4€T 3a4éT

Tabauua 3. Jlekyuonmsle 3auamus

Ne Tema
n/n
| 1.YpaBHeHue HEPa3phIBHOCTH. Y paBHEHHE IIepeHOca PUMECH B aTMochepe.
' 2. Ipocteiimme quddy3noHHbIE ypaBHEHHUS.
1.CompspkeHHOE ypaBHEHHME [yl IpocTeimero ypaBHeHus uddy3un. Ilpuniun

2. JIBOMCTBEHHOCTU. [Iprmepsl.
2.CTauMoHapHbIN cirydaii
1. O6muii ciyyait conpsHpKEeHHON 3a1aun Ui 3-X MepHOU o0nacTu. ENMHCTBEHHOCTh
peuieHus CONPsKEHHOU 3a1a4u.

3. 2.YucneHHoe peleHre OCHOBHBIX U CONPSIKEHHBIX YpaBHeHUH. YncieHHoe penieHue (¢
noctpoeHreM rpapukos, MATLAB) 3anaun 06 o JHOMEpHOM MepeHOce CyOCTaHIIMU C
Pa3IMYHBIMU HaYaJIbHBIMU IAHHBIMH.

4 1.MeTox MOKOMIIOHEHTHOTO PaCIEIICHHUS.

' 2.Metop pacuieruieHus 1o (pu3nyeckuM napaMerpam
5. 1.0nTuManpHOE pa3MelIeHHe IMPOMBIIUIEHHBIX Mpennpustuil. Pemenue 3amaun 006

8




ONpENENICHNH  KOJMYECTBA  BBIMAJAONIEH HAa  MOJCTUIAIOIIYI0  ITOBEPXHOCTb
3arpsA3HSIOIEH MPUMECH, €CJIM B TOYKE Io B MOMEHT BPEMEHH to MPOU3BEICH Pa30BBII
BBIOPOC 3arpsA3HSIONIEH TPUMECH MOIITHOCTHIO Q.

2.CrauMoHapHbIl cilyyail 3aauyd HaXOXAEHUSA JOMYCTUMOM 30HBI pa3MeELIECHUs
HACTOYHHMKA

1.JIokxanbHO-0THOMEPHBIE CXEMbI PELICHHS] OCHOBHBIX YPaBHEHUN

2.JIokanbHO-OTHOMEPHBIE CXEMBI PELLIEHUSI CONPSIKEHHBIX YpaBHEHUI

Taoénuuya 4. Ilpakmuueckue 3anamus

Ne Tema

1. Pemienne HenokambHOW 3aJauyd  JUHAMHUKU YHCICHHOCTH TMOMYJSALHUH METOJIOM
pacierneHus no (u3NYecKuM mnapaMerpaM (IIOCTAaHOBKA 3aJaud, Pa3sHOCTHAs CXEMa).
UucnenHoe pelieHne HENOKAIbHOW 3a7ayd JUHAMUKH YHCIEHHOCTH TOMYJISIUN
METO/IOM pacIleryIeHus Mo (U3NYECKUM MapaMmeTpaMm (IIOCTpPOeHHE IpaUKoB a cpene
MATLAB)

2. MO)IGJ'IB AVHAMHKHU YUCJIICHHOCTH NOMMYJIAIINU KOJIOHUN 6aKTepI/Iﬁ C MOABUXHBIM
¢bponTom numuTupoBanus. [loctaHoBKa 3aaaun. MeTtoa BeIIpsiMiieHUs: GPOHTA.
[TocTpoeHne pa3HOCTHOU CXEMBI.

UucneHHoe pelleHne HeJIoKalbHOM 3a1au € TOABMKHBIM (DPOHTOM JIUMUTHPOBAHUS
(moctpoenue rpagpukoB B cpene MATLAB ).

Taonuya 5. Jlabopamopusvie padomoi

Tema
n/n

[

JlabopaTopHbie pabOThl HE MPEAYCMOTPEHBI

Taoauuya 6. Camocmoamenvrnoe uyuenue pazoenos OUCyUnIuHbl

Ne Bonpockl, BLIHOCMMbIE HA CAMOCTOSITEJIbHOE U3yUYeHHe
n/n

1. OO0mwmii cirydaid conpspKeHHOH 3a1aun U1 3-X MepHOU oOsactu. EquHCTBEHHOCTD
pelieHus CONPsHDKCHHOM 3a/1auu.

Yucnennoe PCIICHUC OCHOBHBIX H COIIPSAKCHHBIX ypaBHeHHfI.

MeTo1 TOKOMIIOHEHTHOTO pacIiCILICHUA.

Merton pacuieruieHus no GuU3n4eckuM rnapamerpam

HOK&J’ILHO—OI{HOMCPHLIG CXCMbI PCHICHHA OCHOBHBIX ypaBHeHI/Iﬁ

S IR Il el B

.HOK&J’ILHO—O,Z[HOMepHLIe CXEMbI PCHICHUA COIIPSKCHHBIX ypaBHeHI/Iﬁ

S. OneHo4HbIe MAaTEPHAJIBI JIsl TEKYLIEro U py0e;KHOIr0 KOHTPOJISA YCIIEBAeMOCTH U
NPOMEKYTOYHOH aTTeCTALNHU
KoHeunbsIMu pe3ynbTaTaMH OCBOEHMsI IPOrpaMMbl  AUCLUIUIMHBI  «[IpuMeHeHune
YHUCICHHBIX METO/J0B B OHOJOTHH, 3KOJOTMH M MEIHUIMHE» SBISIOTCS c(HOpMUpOBaHHbIE

KOTHUTHUBHBIC JCCKPUIITOPBI «3HATHB», «YMCTb», «BJIAACTLH», PACIIMCAHHBIC TI0 OTACIbHBIM




KoMmneTeHIusIM. DopMUPOBAHUE ITUX JECKPUIITOPOB MPOUCXOJIUT B TEUEHHE BCETO CEMECTpPa MO
JTanam B paMKax pa3MYHOTO BHJIA 3HAHUN U CAMOCTOSITEIBHOM paboThI.

B xozxe m3yueHHs TUCHMIUIMHBI MPETyCMATPUBAIOTCS MeKVIUll KOHMPOb, pyOestCHbll
KOHMPOb U NPOMENCYMOUHASL AMMeCmayusl.

Koumponvnvie meponpusmus no oOucyuniume TIPOBOJATCS B COOTBETCTBUM C
[lonoxenneM o OauIbHO-PEUTHHIOBOM  cucteme arrectrauuu  oOywarouuxcs KBI'Y
(19.01.2016r.). Ouenka ycreBaeMOCTH OOYYarOIIUXCSI OCYIIECTBISETCS B XOJE TEKYIIETO M
PYOEKHOrO KOHTPOJIS, a TAKXKe MPOMEKYTOYHON aTTECTALINH.

5.1. Ouenounvie mamepuansl 011 meKyuLe20 KOHMPOA

Lenv mexkywezo konmponsi — OLUEHKa pe3ylIbTaTOB pabOThl B CEMECTpPEe U OoOecreyeHue
CBOEBPEMEHHOW 00paTHOM CBsI3U, ISl KOPPEKIUH OOydeHMs, aKTUBU3AIUU CAMOCTOSATEIBLHOMN
pabotel oOyuaromierocsi. OOBEKTOM TEKYIIETO KOHTPOJS SBJSIOTCS KOHKPETH3MPOBAHHBIE
pe3ynbTaThl 00ydeHus (yueOHbIE TOCTHIKEHUS) TIO TUCIIUTUIMHE

Texywjuii Koumpop YCIIEBA€MOCTH OOECIEUMBAET OIEHMBAaHHE XOJla OCBOEHUS
JUCIUTIIMHBI BKJIFOYAET: OTBETHI HA TEOPETUUYECKHME BOMPOCHI Ha TMPAKTHYECKOM 3aHSITHH,
peuieHue MNpPAaKTUYECKUX 3a7ad U BBIIOJHEHHWE 3aJlaHMl Ha MPAKTHUYECKOM 3aHSATHUM,
CaMOCTOSATEIILHOE BBIIIOJIHEHUE UHIANBUYaIbHBIX JOMAIIHUX.

OneHka KkauecTBa NOJATNOTOBKM HAa OCHOBAHMM BBINIOJHEHHBIX 3aJaHUN  BeleTcA
npenogaBateneM (C OOCYKIEHHEM pe3yiabTaToB), OaJIbl HAYMCIAIOTCS B 3aBUCHUMOCTH OT
KAaueCTBA BBINOJHEHUS 3aaHMUS.

5..1.1. Bonpocel no memam oucyunaunsl «llpumenenue yuciennovix Memooos 6
ouonozuu, Ikonozuu u meouyune» (Konmpoaupyemoie komnemenyuu YK-2, IIKC-2)
1. 3akoH coxpaHEHHUs MacChl
2. YpaBHEHHE NepeHOCca IPUMECE.
3. VYpaBHeHHe IepeHoca B ciydyae peakiuu CyOCTaHIIMU C BHEITHEN cpenoi
(moruomenue cyoCTaHIINM)
4. EaMHCTBEHHOCTH perieHus 3a1a4uu A1ud(y3noHHOTO MPUOIHKEHHUS.

5. SIBHBIE CXEMBHI JJIs 3aJa9u Kommm UL YpaBHCHUA TIEPCHOCA. HOpHI{OK AlINpoOKCUMallnuu.

1 l
6. HenokanbHas 3agaua it ypaBHeHus quddy3uu (ycaoBue BUIa u(O, t) =- ﬂjudx ).
t
0

ITocranoBka 3a1a4m.

7. HenokanbHas 3agaua Juist ypaBHeHus auddysuu (ycaoBue Buia u(O, t) =——— | udx).

1
plr)

S C—

AnpuopHas OLlEeHKa.
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8. Pa3sHocTHas cxema HeNOKaJIbHOM 3a1aun s ypaBHeHUs nuddy3un (yCaoBue BUIA

l

u((),t):—ijudx ).

P(t)o

9. VYcTroH4MBOCTh U CXOJUMOCTb PA3HOCTHOIO PEILIEHUS HEJIOKAIbHON 3aJjauu JUIsl ypaBHEHUS

l

g dy3un (ycroBue BUIa u((), t) =— 1 I udx ).

P(t)o

10. MeTto/ MOKOMIIOHEHTHOTO PaCIIETIICHUS

11. JIBymepHas mOCTaHOBKA 3a/1a4yu KOHBEKTUBHOU MU dy3un

12. Pacmennienue mo ¢pu3H4ecKUM mapaMmeTpam

Kpumepuu ¢popmuposanusa oyenok (oyenueanusn) ycmmnozo onpoca

VYcTHBIN Onpoc ABISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHUNM OOYYaroIIerocs.

Pa3BépnyThIit

OTBET CTYACHTa JOJDKEH TPEACTaBIATH COOOHW  CBSI3HOE, JIOTUYECKH

IIOCJIEA0BATCIIbHOC COO6HIGHI/IG Ha 3aJaHHYIO TEMY, IIOKa3bIBaTb €r0 YMCHHC IIPUMCHATH

OTIPEICTICHUSI.

B pesynbrare ycTHOrOo ompoca 3HaHHWS, OOYYArOIIErocsl OIEHHBAIOTCS II0 CIEAYIOIIEH

IIKaJIC:

KoaunuecTBO
0aJ1710B

Kpurepun ouenuBanusi

5

OO0yuaromuiics

- TIOJTHO M3JIaraeT U3y4eHHBIH MaTepHal, 3HaeT Bce (POPMYIIBI, IPUMEHAEMBbIC
METO/IbI ¥ UX TOYHOCTE;

- IIOHUMAET MaTepHall, MOXKET 00OCHOBATH CBOM CYXKICHHSI, IPUMEHUTH 3HAHUS
IIPH PEIICHUHN TPAKTHYSCKUX 3a/1a4 M JJa0OPaTOPHBIX 3aIaHui s
CaMOCTOSITEIILHOTO BBIITOJIHEHHMS

- M3J1araeT MaTepHall OCeI0BATEIbHO U MPABUIBHO C TOYKU 3PCHHUS HOPM
JUTEPATYPHOTO SI3BIKA.

OOyuaromuiics 7a€T OTBET, YAOBIETBOPAIOIMIUN TEM K€ TPEOOBAHUSIM, YTO U
Ui «5» 0annoB, HO JOMYCKAeT HECYIECTBEHHBIE OMIMOKH, KOTOPBIE CaM ke
UCIIPaBJISET, 1 HEKOTOPBIC HETOYETHI B MTOCIIEI0BATEILHOCTH M 0(DOPMIICHUH
W3JIaraeMoro Marepuasa.

OOyyaromuiics 0OHapyKUBAET 3HAHUE U IOHUMaHKE OCHOBHOTO MaTepuaa Io
JJAaHHOM TeMe€, HO:

- M3JIaraeT MaTepuas HEMOJIHO U JIOMYCKAeT HETOYHOCTHU B ONIPEIAEICHUN
MOHSITHH, 3HAaHUIN METOJ0B, X TOUYHOCTH,;

- HE yMeeT JOCTaTOYHO ITyOOKO U JI0Ka3aTeIbHO 000CHOBATh CBOU CY)KJICHUS U
IIPUMEHSATH METO/IBIL;

- M3J1araeT MaTepuall HeMmoCIeI0BaTENbHO, IOMYCKAeT OMHOKH.

OOyuaromuiicss oOHapyXMBaeT HEMOJHOE HE3HAaHUE HEKOTOPOH yacTu pasjesa
M3y4aeMoro MaTepHana, JOMmycKaeT OIMOKU B GOpPMYINPOBKe U opMyIiax,
IIPH OLIEHKE TOYHOCTH METOJIOB.

OOyuaromuiicss oOHapyXHBaeT HE3HAHHE HEKOTOPOi YacTu pasjena
M3y4aeMoro MaTepuana, IOMyCcKaeT CYIeCTBEHHbIE OMIMOKU B (OPMYITUPOBKE
u Gopmynax, Ipy OlIEHKEe TOYHOCTH METO/IOB.
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0 OOyyaromuiicss 0OHapyXKUBaeT He3HAHUE OOJIBIIEH YacTH pasjiena U3y4aeMoro
Marepuana, JIOMycKaeT OmuOKH B (GOPMYIUPOBKE U POPMYIIax, IPU OIICHKE
TOYHOCTH METOJIOB.

bannel Moryr craBUThCS HE TOJBKO 32 €IMHOBPEMEHHBI OTBET, HO U 3a
paccpeOTOYEHHbII BO BpeMEHH, T.€. 3a CyMMY OTBETOB, JaHHBIX OOydaroLUUMCs Ha
MPOTSHKCHUH 3aHATHUS.
5.1.2. Ouenounvie mamepuansvl 011 CAMOCMOAMETLHOU PAOOMbL 00YUAIOULE20CA
(konmpoaupyemoie komnemenyuu YK-2, IIKC-2)
1. YucneHHoe pelieHne KpaeBbIX 3aJa4 Juid ypaBHeHUs Tud ¢ y3un.
PaznocTHBIe cxeMbl aiis 1-0¥ U 2-0¥ KpaeBbIX 3a7a4 JUIsl ypaBHEHUS TETUIOTTPOBOTHOCTH.

UucneHHoe penieHre KpaeBbIxX 3a/1a4 Ui ypaBHEHU TerutonpoBogHocTH (Matlab).

Sl

Pa3HOCTHBIC CXEMBI JJIs ypaBHEHUS TEILIOTPOBOTHOCTH ¢ COCPEAOTOUCHHOM
TETUTIOEMKOCTBIO.

5. UYwmcrneHHOe penieHrne KpaeBhIX 3a7a4 Ul ypaBHEHUS TETUIOTIPOBOIHOCTH C
COCpPEIOTOYCHHOM TerioeMKkocThio (Matlab).

Pa3HOCTHBIE CXeMBI TSI HEOKATFHBIX KPAeBBIX 3a/1a4 JIsl ypaBHEeHUs tuhdy3un.
UucnenHoe penieHre HeIOKAIbHBIX 3a1a4 i ypaBHeHus auddy3uu (Matlab).

Pa3HOCTHBIE CXEMEBI JJI1 ypaBHCHUA TEIIJIOMMPOBOJHOCTH C HEJIOKAJIbHBIM HCTOYHHUKOM.

A S

UncneHnHoe pelieHne KpaeBo 3a/1auu Uil ypaBHEHUS TEIJIONPOBOAHOCTH C HEJIOKAIbHBIM
ncrounukom (Matlab).
10. Metoa pacrmieruieHus: o GU3NYECKUM mapaMerpam (KOHBEKIUs, Tuddy3ust)
Memoouueckue pexomeHnoayuu no pewienuio 3a0ay

[Ipucrtynas k pemieHuro 3aaady, HeoOXOJWMO BHHMATEIBHO H3YYUTh TEOPETHUECKUN
MaTepuana Mo TemaM, pa3o0paTb NPUBOIMMBIE B TEOPETHUECKOM MaTrepHalie KaKIOW TEeMbI
npuMepsbl. [Ipy BRIMOTHEHUH 33JJaHUN UCHONB3YIOTCS (POPMYIIBI U METO/IbI, TIPEACTaBICHHBIE TIO
KaXXJION TEME.

Henp 3amanuii — chopMUpOBaTh HABBIK PELICHHUS MPAKTUYECKUX MPUKIAIHBIX 3a/ad,
HaBBIK OIIEHKA TOYHOCTHU IOJIYYEHHOTO PEIICHHS M aHalu3a MOBEACHUS OIIMOOK, YTO SIBIISETCS
HEOOXOUMBIM MTPU MIPUMEHEHUH YHCIICHHBIX METOJIOB.

Kpumepuu ¢popmuposanun oyenok no 3a0anuam 0,11 camocmoamenbHoil padoomaol
odyuarwecoca (munogwle 3a0auu)

CamocTtosaTenbHas paboTa OLIEHUBAETCS CTETIEHbIO OCBOSHUS BOIIPOCOB ISt

CaMOCTOSITEILHOTO M3yUYCHHS M MHIUBUyaIbHBIM BHITIOJHEHHEM 33/IaHUH K TPAKTHYECKUM

3aHATUAM.
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B pesynbrare 3HaHNS 00y4alOmIerocs OEHUBAIOTCS 110 HIDKE CIIeYIOIIeH IIKae.

Kosn4yecTBo
Kputepuu ouennBanusi
0aJliI0B

5 OO6yuaromuiicst moka3ai ry0OKHe 3HaHUSI MaTepralia Mo MOCTaBJICHHBIM
BOIIPOCAM, TPaMOTHO, JIOTUYHO €r0 U3JIaraet, CBOOOTHO HCIOJIb3YeT
HE0OX0JMMbIe (POPMYJITBI IPH PEIICHNN 3a/1a4.

4 OO0yuaromuiicsi TBEpI0 3HAET MaTepual, TPaMOTHO €ro M3JIaraert, He JOIMYCKaeT
CYIIECTBEHHBIX HETOUHOCTEW B MPOIIECCE PEHICHUS 3a/1a4;

3 OOyyaromuiics UMeeT 3HaHUsI OCHOBHOT'O MaTepualia 1o [IOCTaBIEHHbIM
BOTIpOCaM, HO HE YCBOMII €TO JETaJIeH, OIyCKaeT OT/ACIbHbIE HETOYHOCTH MTPH
peleHny 3a1a4.

OOyuarommiicss UMeeT HETIOJTHOE 3HaHNE M TOHMMaHWe OCHOBHOTO MaTepHasa

2 IO MTOCTABJICHHBIM BOIIPOCAM, HE YCBOMII €TO JeTaJIeH, IOMyCKaeT HETOYHOCTH
TIPH PEIICHUH 33]1a4.

1 OO6yuatomuiicsi 0OHapyKMBAET 3HAYUTEIbHEE HE3HAHUE U IOHUMAaHNE
OCHOBHOTO MaTepHaJa Mo MOCTaBICHHBIM BOIIPOCAM, HE YCBOHII €T0 JICTaJICH,
JIOMTYCKAeT CYIIECTBEHHbIE HETOYHOCTH IPH PEIICHUH 33]1a4.

0 OO0yuaromuiics T0MmycKaeT rpyobie OIMOKH B OTBETE Ha MIOCTABJICHHBIE
BOIIPOCHI M TIPH PEIICHUH 3a/1a4.

bannel Moryr craBUThCS HE TOJBKO 32 €IMHOBPEMEHHBIM OTBET, HO U 3a
paccpeoTOYEeHHbII BO BpeMEHH, T.€. 3a CyMMY OTBETOB, JAaHHBIX OOydarolmuMcs Ha
MPOTSHKEHUU 3aHSATHS.

5.2. Ouyenounvie mamepuansl 01 pydexcHo20 KOHMpPOoaa

Pybesicnulii konmpoas TPOBOAUTCS C IENIBIO ONPEIETICHHs] KaueCTBAa OCBOCHHS y4EOHOTO
Marepuaga B LeJoM. PyOexXHBIH KOHTPOJb OCYIIECTBISIETCS 1O Oojee WM MEHee
CaMOCTOSITENIBHBIM pasfieiaM Kypca U TMPOBOJUTCS MO OKOHYAaHUM H3YYEHHUs MaTepuaia B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOekHbIil KOHTPOJIb MPOBOJUTCS B BUAE KOJUIOKBUYMOB (MJIH
CaMOCTOSITEJIbHBIX, KOHTPOJIbHBIX) Ha MPAKTUYECKUX 3aHATUSX M TUIIOBBIX TECTOBBIX 3a/laHUM.

B teuyenue cemecTpa MpOBOAUTCS TPU TAKKX KOHTPOJIBHBIX MEPOIIPHUATHIA 10 TpaduUKy.

B kauectBe (opm pyOeKHOrO KOHTPOJII MOMKHO HCIIOJIB30BaTh TECTHUPOBAHUE
(MMCbMEHHOE WM KOMIIBIOTEPHOE), MPOBEICHHE KOJUIOKBUYMa WM KOHTPOJIBHBIX paboT.
BomonnsiemMbie paboThl JOKHBI XPaHUThCS Ha Kadeape B TEYEHHWH Y4eOHOTO Toja U To
TpeOOBaHUIO MPEIOCTABIIATHCA B YIIPABIEHHE KOHTPOJIS KauecTBa.

Ha pyOexHble KOHTPOJBbHBIE MEPONPUSITUS PEKOMEHAYeTCS  BBIHOCUTH  BECH
MPOrpaMMHBINA MaTepual (Bce pa3/esbl) Mo AUCIUILIMHE.

5.2.1. Ouenounvie mamepuanst 011 KONIOKEUYMOE (KOHMPOTAbHBIX PAOON)
(konmponupyemoie komnemenyuu YK-2, IIKC-2)
ITonnbi [IepeYEeHb TECTOBBIX 3alaHUN MPEACTaBIIEH B O0UC

(http://open.kbsu.ru/moodle/question/edit.php ? courseid=3846)
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http://open.kbsu.ru/moodle/question/edit.php?courseid=3846

OneHouHble MaTepHalbl U 1IKaja OLEHUBAHUSA Ul KOJUIOKBUYMOB IpUBeIeHbl B 1. 5.1.1,

a OI[CHOYHbIE MaTepHAJIbl U IIKaJa OLICHUBAHUS JUISI KOHTPOJIBHOU paboThl — B 1. 5.1.2.
Tunogvie eapuanmot KOHMPONLHBLIX pAdOM:
1. TTpomecc mepeHoca MaTepry WM SHEPTHH U3 00JIACTH ¢ BEICOKOW KOHIIEHTpAIMEeH B 001acThb C
HU3KOM KOHLIEHTpalLMel Ha3bIBACTCS

a. KOHBEKIIHS
b. muddy3us
C. HCIIapeHue
d. muccoumanus

2.Ecmn f(x)eL, n g(x) € L,, To CIpaBeyINBO

a | [lf+goPde| <|[f(dx| +|[g(x)dx
b [ [lf+e@Pdx| 2| [f (0de| +| [ (dx

e | U +grdr S[If(x)dxj +Ug(X)de

dy
y —==f(xy) ¥lx)=y
4 .dopmyna Ditnepa 1 pereHns 3agaun Komu dx MMEET BU]I
a. yi+l :yl+hf(x,’y,)» i:())])---
h :
yi+l:yi+§f(xi’y,’); l=0,1,...
C. yi+l = yi—] +hf(xl’ yi)r l = 0,1)--.

h .
Yis1 = Vi +§f(xi,yi), i=01,..

d.
5.JIeBas Pa3HOCTHAs ITPOMU3BOJHAA HA HepaBHOMepHOﬁ CCTKEC UMECT BUJ
Yi = Yia
a. hi
Vi = Yia
b 2h;
Yir1 ~ i
C. 2h;
Vit Vi
d. h

6.POTOp BCKTOPHOT'O IMOJIA BBIYUCIISICTCS 110 (I)OpMy.]'IC
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2 rorF (6R an aP a_R (6_Q_6_PJE
Oy 0z Ox Ox Oy
b, F:[aR 6QJ aP 6_R (6Q_8_PJ
oz ox ox Oy
c. o (2 QY (2K (00 _orY,
0z ox Ox oy Oy

d. roiF = R f+(6_P]j+(a_Q)E
Oy 0z ox

7.0neparop Lu = —di(k( )Zuj +¢g(x)u , ompenenenHpIit Ha MHOXKECTBE
x x

D(L) = {x € C*[a,b}; u'(b) = u'(a) = 0}
a. HE 6YJ]eT IMOJIOXKHUTCIIBHO OIMPEACTICHHBIM
b. oTpunareasHbEIM
C. HE CaMOCOITPAKCHHBIM

d. MOJIOKHUTEILHO OMMpCACIICHHBIM

2

8.B muddy3noHHOM ypaBHEHUH 5 = d (f +03(x - x,)» Q- €CTh
dx

a. MOUITHOCTh UCTOYHHKA
b. ropuzoHTaNBHBIN KO uIHEHT AU dy3un
¢. K03(pGUIIUEHT TypOyJICHTHOCTH

d. BepTuKanbHBIN KOYPdument quddy3un

9.0T™MeThTE MpaBUIbHBIN OTBET

JIMCKpeTHBIN aHaJIOT MEPBOM MPOU3BOIHON B TOUKE =X pmeer Bug;

a. “(xi ) - u('xi—l)

h

”(xi)_ u(xi—l)

h—0 h

u(xi+l)_u(x[)

10.Pa3HocTHBII aHanor GopmMy:sl AuddepeHnrpoBaHus NpoU3BeIeHUS UMEET BUJ
(+1),,

X

a (wv), =uy+u
b. (uv), =uv+uv,

C. (uv)x = uxv(fl) +uv,

d. (wv), = uxv(fl) + u(“)vx
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el

11.0T™eThTe paBUIBHBIN OTBET. Pa3HOCTHBIN aHATIOT (OPMYIIBI HHTETPUPOBAHUS IO YACTSIM

HMEET BUIL:
o wv) ==l v+ vy gy,

b, (,v,) = (., v)+ uyvy —upy,
o (@)= v]+uyvy —up,

4 )= (u.v)=uyvy —up,

12.0T™eTbTe npaBmIbHbIE 0TBeT. Hepasencto Kowmmn-ByHsSKOBCKOTO HMeeT BUAL:
8- () <] - V]

b () = fu] ||

¢ J(ee,v) < o] + ]

e v) < - ol

s oyenku mecmoswix 3a0anuti npumensiemcsi ciedyrouue Kpumepuu.:

[TpaBunbHBIE OTBETHI JaHbl Ha 76-100% BompocoB- (4 Gana)

[IpaBunbHBIC OTBETHI JaHbI HAa 51-75% Bompocos- (3 6amna)

[IpaBunbHbBIE OTBETHI JaHbl Ha 26-50% Bompocos- (2 6amia)

[TpaBunbHBIC OTBETHI JaHbI <26% BompocoB- (1 6amm).

Kpumepuu ghopmuposanus oueHok no KOHMpoILHLIM MOUKam (KOHMPOIbHBIE PAOOmbL;

KO10K8UYM)

Texkywyuii u pyoesxcHulit KOHmMpPOb

IlIxana omeHNBaAHUA

Cemecrp 0-35 6as110B 36-50 6a110B 51-60 6as10B 56-70 6an10B

YactuuHoe ITonnoe unu ITonnoe unu ITonnoe
3 MOCEIICHHUE YaCcTUYHOE YacTUYHOE IMOCeIICHUE
ayIUTOPHBIX 3aHATUH. | MOCELECHUE MOCEIICHUE ayJIUTOPHBIX
HeynoBnerBopurensH | ayIUTOPHBIX ayIUTOPHBIX 3aHSATHH.
0¢€ BEITIOJIHEHHE 3aHATHHA. YacTHyHOE | 3aHATUH. ITomHOC
J1a00paTOPHBIX H BBITIOJIHEHUE U ITonHOE BBITIOJIHEHUE U
MPAKTUYECKUX paboT. | 3aIIuTa BBITIOJTHEHUE U 3amuTa
[Tnoxas moaroToBKa K | TaOOPATOPHBIX U 3amuTa 1abopaTopHBIX
OaILHO- MIPAKTUYECKUX 71ab0pPaTOPHBIX U H
PEUTHHTOBBIM paboT. BrinonHeHne | MpakTHYEeCKUX MPAKTUYECKUX
MEPOTIPUITHSIM. KOHTPOJBHBIX paboT, | padoT. 3aHATHH.
CryneHt He OTBETHI HA Brinmonnenue Breimonnenue
JIOITYCKAETCS K KOJUJIOKBUYME Ha KOHTPOJIBHBIX KOHTPOJIBHBIX
MIPOMEKYTOUHO M OIICHKU paboT, OTBETHI HA paboT, OTBETHI
aTTecTanuu «YIIOBJIETBOPUTEIBH | KOJUIOKBUYME Ha Ha
o» OLICHKHU «XOPOUIO». | KOJUIOKBUYME
Ha OIICHKU
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| | | | «otmumOY.

5.2.2. Ouenounvie mamepuanvt 011 RPOMENHCYMOUHOU ammecmayuu (KOHmpoaupyemole
Komnemenyuu YK-2, IIKC-2)
L]envio npomesicymounvix ammecmayuti 10 TUCUUIUIMHE SBJISETCS OL[EHKA KauecTBa
OCBOCHHS JUCUIUTUIMHBI 00yJarOIIUMHUCH.

[IpomexyrouHas arrecTanusi IpelHa3HayeHa s OOBEKTUBHOIO IOATBEPXKACHUS U
OILICHMBAHMSI IOCTUTHYTBIX PE3yJIbTaTOB OOY4YEHHS MOCIE 3aBEPIICHUS W3YYEHHUS TUCIUIUINHBIL.
OcymiecTBisieTcs B KOHIIE CEMeCTpa M NIPEJCTaBIsIET COOOW WTOTOBYIO OLIEHKY 3HAHUU IO
TUCLMIUIMHE B BUJE MTPOBEICHUS IK3aMEHA.

[IpomexyTouHas aTTecTalus MOXET MPOBOJUTHCS B YCTHOM, MUCbMEHHOW (GopMme, U B
dhopme TectupoBanus. Ha mpomexyTodHyr0 arTecTanuio oTBoAUTCS 10 30 6ayioB.

VYcTHBIN onpocC SBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHUN 00YYarOIIerocs
0 TUCHUIUTMHE «Pa3HOCTHBIE METO/IbI PEIeHUS 3a/1a4 KOHBEKIUU- 1D y3um».

Jiia nomycka K 3K3aMeHy, o0ydJaromieMycsi HeoOX0uMO UMeTh He MeHee 36 6asuioB.

Bonpocbwi, évinocumesle na 3auém no oucyuniune «Ilpumenenue yuciennplx Memooos
6 buono2uu, IK0102UU U MeOuyuHey (Konmponupyemovie komnemenyuu YK-2, ITKC-2)
1. 3akoH coXpaHEHUs MacChl

2. PasHocTHas cxema HeJOKaJIbHOM 3aaauu A ypaBHeHus nuddysuu (ycioBue

]
B ku, (0,) = [udx).

0

3. VYpaBHeHHE repeHoca nmpuMeceit B armocdepe.

]
4. HemokanpHas 3afa4a juist ypaBHerus auddysun (yeaoBue Buta ky (0,)= I udx )- ATIpHOpHas

0

OIIECHKA.

5. VYpaBHeHHue mepeHoca B cayvae peakiuu CyOCTaHIIMM C BHEIIHEW cpeioit

6. (moruyomieHue CyOCTaHIINMA)

7. AnpuopHas OlleHKa pa3HOCTHOTO PEIICHHs 3a/1a4H JIsl ypaBHEHUSI TETIJIONPOBOTHOCTH C
COCpPEAOTOUYECHHOM TEII0EMKOCTHIO

8. CranmoHapHOe ypaBHEHHE PaCIpOCTPaHEHHUsI CyOCTaHIINIA

9. AmnpuopHas oIleHKa PelIeHHs 3a/1a4H JUIsl ypaBHEHHSI TETJIONPOBOJHOCTH C
COCPEAOTOUCHHON TEMI0EMKOCTBIO.

10. MeToa MOKOMIIOHEHTHOTO PaCIICTICHUSI.

11. VYpaBHeHue nepeHoca npumeceil B atMocdepe ¢ HCTOYHUKOM.

17



12.

13.

14.

15.
16.
17.
18.

19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

B uem 3akirouaeTcst IpUHIUI JBOUCTBEHHOCTH ?

0
VYpaBHEeHHE HEPA3PHIBHOCTH B CIy4ae CTALIMOHAPHOTO OIS (5 =0),

EnuncTBEeHHOCTD pemenus 3a1auu auhy3HoHHOTO TPUOIMKEHUS 3aa4ll TIEPEHOCa.

VYpaBHEHHE HEePa3PHIBHOCTH B CIIydae HeC:KMMaeMoii xuakoctu (= CONS),
BsIBOA conpsiKeHHOM 3a/1a4.
[pocteitmee quddy3nonnoe ypaBHeHHE C pa3pbIBHBIMU KO3 UITHECHTaMH.

dusnyeckuii cMbIc mapameTpa .

[Ipocreiiliee ypaBHEHUE NIEPEHOCA B CIIy4ae, €CIu ditup=C,

Juddy3rnoHHOE ypaBHEHHE B ClIydyae MOCTOSIHHON CKOPOCTH MMOTOKA BO3AYIIHBIX Macc.

EMHCTBEHHOCTD pelieH sl CTAIIMOHAPHOH 3a/1a4M Il YPaBHEHUST PACIIPOCTPAHEHHUS

cyOCTaHIIHM.

[Tpob6rema GpyHKIIMOHATIOB NP PEIICHUN COTIPSDKEHHOTO YpaBHEHUS.

[Ipocreiiee ogHoMepHOE ypaBHeHHE TU(D(Y3UN ¢ TOUEYHBIM HCTOYHUKOM.

DneMeHTHI TEOPHH (PITyKTYaIuil.

[TocTaHoBKa HavaIBLHO-KPAEBBIX 3a/1a4 I OOIIETO YpaBHEHUsI KOHBEKTHBHOUM TU(y3un.

MeTo1 HOKOMIIOHEHTHOTO PACIIEIUICHHUS.

JIBymMepHas mOCTaHOBKA 3a/1a4yi KOHBEKTUBHOU MU dy3un.

Pemenue 3a1aun HaX0KIEHUS JOMYCTUMOM 30HBI pa3MelIeHUs] HICTOYHUKA.
CranuoHapHbIi ci1y4ail 3a1a4i HaXO0KIEHUS JOIMYCTUMOM 30HBI pa3MEeIeHHs] UCTOUYHHUKA.

IlIkana ouenuganus RAAHUPYEMBIX PE3YIbMAmMOo8 00yueHus

IIIxaJia OeHUBAHUA
O He 3aureno 3aureHo
(36—60) (61-70)

3 Crynent umeer 36— | CtyaeHt umeer 36—45 6aioB 1o UTOraM TEKYLIETo U
60 OansIoB 1o uToram | pyoeXHOT0 KOHTPOJIS, Ha 3a4eTe MPEeCTaBUII OJHBIN
TEKYLIEero U OTBET Ha OJIUH BOIIPOC U YaCTHUYHO (TIOJHOCTBIO)
pyOexHoro OTBETHUJI HA BTOPOM.

KOHTpoOJIs, Ha 3auéte | CtyaeHT umeer 46—60 6ayUIOB 10 UTOraM TEKYLIEro U
HE OTBETUJI HU Ha pPYOEKHOTO KOHTPOJIS, Ha 3a4eTe JlaJl HOJHbIN OTBET
OJIMH BOIIPOC. Ha OJIMH BOTIPOC MJIM YAaCTUYHO OTBETUJI Ha 00a
BOIIpOCA.
Crynenty, umeromemy 61-70 6anioB mo uroram
TEKYLIEro U pyOeKHOro KOHTPOJIS, BBICTABIISIETCS
OTMETKA «3a4TeHO» 0e3 caauu 3auéTa.

6. Meroanyeckue MaTepuaJbl, ONpeae/sionye Npoueaypbl OeHNBAHUS 3HAHUH, YMEHHI,

HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

VYuebnas pa60Ta 10 JTUCLUILJIMHE COCTOMT M3 KOHTAKTHOM pa6OTBI (J'ICKI_[I/II/I, MMPAKTUYCCKUC
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3aHSTHS) U CAMOCTOSITEIbHOU PaOOTHI.

MaxkcumanpHas cymma (100 GamoB), Habupaemasi CTYACHTOM MO TUCIMIUIMHE, BKIFOYACT
JIBE COCTaBJISIOLIME:

— nepsas cocmaenfiowjas — OLEHKAa PEryISIPHOCTH, CBOEBPEMEHHOCTH U KayecTBa
BBITIOJTHEHUS CTYJICHTOM Y4€OHOH paOOThI 0 U3YYSHHIO TUCIUILUIMHBI B TEYEHUE MTEPHUO0/Ia U3yICHUS
JTUCIUILIUHBI (CeMecTpa, WM HECKOJIBKUX ceMecTpoB) (cymma — He Oosee 70 OamwnoB). bamsi,
XapaKTEepHU3YIOIINE YCIIEBAEMOCTh CTYAEHTA IO JUCLMIUIMHE, HaOUPAIOTCI UM B TEUEHHUE BCETO
nepuoja o0y4eHusl 3a U3y4eHHE OTAEIbHBIX TEM U BBIIIOJIHEHHE OT/AEIbHBIX BUI0B PadoOT.

— 8mopas cocmasnAwas — OLUEHKa 3HaHWHM CTy/JEHTa M0 pe3ylbTaTaM MPOMEXKYTOUHOU
attectauu (He 6omee 30 —OamioB).

Kputepuem oneHkun ypoBHS CQHOPMUPOBAHHOCTH KOMIIETEHLUMH B pamMKax YyueOHOM
TUCUMIUIMHBI «Pa3HOCTHBIE METOABl pEeUIeHHs] 3a/ad KOHBEKIUHU-AUPYy3um» BO 2 cemecTpe

SABJIACTCA DK3aMCH.

Pacnpenesienne 6a/1/10B TeKylero u pyoe;kHoro KOHTpoJisi

No Cymma 0anjioB
n/n Bux xourpons BIOTE e 1-51 Touka 2-11 TOUKa | 3-1 TOYKa
B 0ajiax

1. | Ilocemenune 3ansATHI 10 3 3 4

2. | Texkymuii KOHTPOJIb: 1o 30 ao 10 no 10 no 10
BrmonHeHne — caMOCTOSATENBHBIX 0-15 0-5 0-5 0-5
3aaHAH (peleHne 3a1aq)

3. | PyGexHbIi KOHTPOJIb 1o 30 a0 10 a0 10 no 10
mecmuposanue 0-12 0-4 0- 4. 0- 4.
KOJLOK8UYM 0-18 0-6 0-6 0-6

4. Hroro cymma TeKymiero u 1o 70 ao 23 mo 23 no 24
pyOEKHOTO KOHTPOJIS

5. | IlepBblit aTan (6azoBbIH HE MeHee HE MeHee HE MCHee | He MEHee
YPOBEHb) — OlleHKa 36 12 12 12
«YIIOBJIETBOPUTEIILHO

6. | Bropoit »stam (IpoABHHYTHIN MEHee MEHee MeHee MeEHee
YPOBEHB) — OLIEHKA «XOPOILOY» 70 (51-69) 23 23 24

7. | Tperuid aran (BBICOKHUH HE MEHEe HE MEHEE | HE MEHEE | HE MEHee
YPOBEHB) - OILIEHKA «OTIMYHOY 70 23 23 24

ueflbIO NPOMeENCYMOUHblX ammecmauuﬁ IO AUCHHUITIIIMHE ABJIACTCA OLCHKA Ka4yCCTBa

OCBOCHHUA JUCITUITIIMHBI O6y‘laI-OH_II/IMI/IC$I.

Turmonslie 3adaHuAd,

MMpEACTaBJICHBI B Ta6J'II/II_Ie 7.
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Taonuuya 7. Pezynomamot 0ceoenus yueoHoi OucCyunIuHlbl, Hoonedcauiue npogepke

PesyabTaTsl
o0yueHust
(KOMIIeTeHIIHHN)

HNuaukaropsl
JTOCTHKEHHUS
KOMIIETeHI Ui

Buja oieHOYHOr 0
MaTepuaJa,
00ecneYnBaKOIIEr 0
¢popmupoBanue
KOMIIeTeHIIH i

OcHOBHBIE OKA3aTeH
OLIEHKH
pe3yJibTaToB 00y4eHHs

YK-2 Criocoben
YIIPaBJIATh

YK-2.1 Crnocoben
BBIOpATh CIOCO0

TunoBbie OLIEHOYHEIE
MaTepHabl s

3HaTb: Bujasl pecypcoB u
OTpAHUYEHUN JUIS

MIPOEKTOM Ha pelIeHus yCTHOTO ompoca (TI. peleH s
BCEX JTalax €ro | MOCTaBJIEHHON 5.1.1); TumoBeIE podeCcCHOHANBHBIX
KU3HEHHOTO MIPOCKTHOM 3aJ1a4H. OIICHOYHBIE 3a7au.
TUKIIA. MaTepraBI Ui Ymers: TIpoBouTs
YK-2.2  Cnocoben KOHTPOHITHOH e
OCYIICCTBIIATH (. 5.1.2); e u GOpPMyITHPOBATH
TUTIOBBIC TECTOBEIE
pealn3anno ) 3aj1a4M, KOTOPBIE
TPOEKTHOTO 3aganus (1. 5.2.2); c
— THUIIOBBIE OIICHOUHBle | HEOOXOIUMO PEHIUTE /IS
MaTepHabI K ee JTOCTHKEHHUS.
sK3ameny (1. 5.2.3). Buaagers: Metoaukamu
pa3pabOTKH eI U 3a7a4
POEKTA.
IIKC-2 IIKC-2.1 Cnocoben Tunossle onieHouHble | 3HaTh: . HayuHble
Crniocoben paspaboTaTh MaTepUabl IS METO/Ibl HCCIIEI0BAaHUS
pa3pabaTeiBaTh U | METOJAUYECKUE U YCTHOTO ompoca (1. | IPOLIECCOB U anmnapaTos,
MPUMEHSTH HOpPMAaTHBHBIE 5.1.1); 3aKOHOMEPHOCTEM
METO/IbI MaTepHalbl, a TAK)KE | TUIOBBIE OLIEHOYHBIE | Iepexoja OT
pacrnpocTpaHeHus | MpeIIoKEeHUs U MaTepuabl IS 71ab0paTOPHBIX anmnapaTtoB
uHpopmaluu B MEpOTIPUSATHS TI0 KOHTPOJIBHON pabOTHI | K IPOMBIIIJICHHBIM.
obmactu OCYIIIECTBJICHUIO (m. 5.1.2); ¥Ymerb: Beibupats
npodeccuoHallbH | pa3pabOTaHHBIX TUTIOBBIE TECTOBBIE COBPEMEHHBIE arnmaparhl U

on ACATCIBbHOCTH

IIPOEKTOB U MPOTpaMMm

IMKC-2.2 Cnocoben
TIPOBOTUTH HAYYHBIE
UCCIICIOBAHUS C
TEITBIO OTIPEIICIICHUS
ONTUMAJIbHBIX
yCIOBUHM B 00J1aCTH
npodeccruoHanbHO M
JeSITEITBHOCTH.

3ananus (1. 5.2.2);
TUTIOBBIE OIICHOYHBIC
MaTepHalbl K
9K3aMeHy

(m. 5.2.3).

MAIlIMHBI, B HAHOOJIbIIEH
CTEIIEHH OTBEYAOIINE
0COOEHHOCTSIM
TEXHOJIOTHYSCKHUX
MPOIECCOB.

Baagerp: HaBbikamu
MIPOBEACHUS HAyYHBIX
HCCIICIOBAHNH C EIbIO
OIpeeICHUs
ONTUMAJIbHBIX YCIOBUM
OCYULIECTBJICHUS
MIPOLECCOB U CO3aHUs
IIPOLIECCOB.

3HaTh: ANTOpUTM H
npaBUjIa MPOBEACHUS
HAYYHBIX HCCIICIOBAHHIA.
Ymerb: CTaBUTH 337a4H
OITHMAJILHOTO
HCCIIEI0BAHUS CIOKHBIX
00BEKTOB METOAAMU
MaTeMaTHYECKOTro
MOJICTIUPOBAHHUSL.
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Baagern: HaBeikamu
pa3paboTKHu U aHAIHM3a
MOJeIIeH
perraemMbIX Hay4HbIX
po0JIeM.

7. YueOHO-MeTOAMYecKoe o0ecneyeHne JUCHUIIIHHBI
7.1. Hopmamueno-3akonooamesnvnole aKmol

1. Ilpukaz MmunoOpHayku Poccum ot 06.04.2021 Ne 245 "OO6 yrBepxkaenun Ilopsinka
OpraHM3alMi W OCYLIECTBJICHHUS 00pa30BaTEIbHON JESATENIbHOCTH MO 00pa3oBaTeIbHBIM
mporpaMMaM  BbICIIEro oOpa3oBaHMsl - Iporpammam OakajnaBpuara, Iporpammam
crenuanuTeTa, MporpaMMmaM wmaructparypel" (3apeructpupoBaHo B MuHniocte Poccun
13.08.2021 N 64644).

2. @enepalibHBIN TOCYIAapCTBEHHBIH 00pa30BaTEIbHBIA CTaHIAPT BBICHIET0 OOpa3oBaHUS IO
HanpasyieHuto noarotoBku 01.04.02 — «IIpuknangnas MaremaTuka U uHpopmaruka (ypoBeHb
MarucTpaTypbl)», YTBEpKICHHbIH MpuKazoM MuHHcTepcTBa 00pa3oBaHUS U HAyKH
Poccuiickoit ®enepaunu ot 10 suBaps 2018r. Ne 13 (3apeructpupoano B Muntocre Poccuu
06.02.2018 Ne 499393).

3. ®enepanbHbiii 3ak0H "OO6 obpazoBanuu B Poccuiickoit denepanuu” ot 29.12.2012 N 273-

d3 http://www.consultant.ru/document/cons_doc LAW 140174/

7.2. Ocnosnasa numepamypa

1. I'punses KO.B. Metoasl maTemaTrdeckoit pusuku: yueoHoe nocodue / FO.B. I'punsies [u
1p.] — Tomck: ToMcKui TOCYyapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U
paanosnekTpoHuku, Db Konrent, 2012. — 148 c. — 978-5-4332-0055-5. — Pexum
noctyma: http://www.iprbookshop.ru/13862.

2. JpaxonoB B.Il. MATLAB. Ilonusiit camoyuutens / B.I1. [IpskonoB. — Capatos:
[Ipodobpazosanue, 2017. — 768 c. — 978-5-4488-0065-8. — Pexxum nocryma:
http://www.iprbookshop.ru/63590.html

3. Kospwxkubix A.1O. Jluddepennmanbubie 1 pa3sHOCTHBIE ypaBHEHUS: yueOHOE ocooue /
A.1O. Koepwxknbix, O.0. KoBpmxHbix. - EkarepunOypr: Ypanbckuil penepanbHblii
yauBepcutet, 2014. — 148 c. — 978-5-7996-1341-9. — Pexxum nocryna:
http://www.iprbookshop.ru/68426.html

4. TlaBnenko A.H. YpaBHeHust MaTemMatuueckoil pusuku: yueobnoe nocodue / A.H. ITaBnenko,
O.A. IuxtunekoBa. — OpeHOypr: OpeHOyprckuii rocyaapcTBeHHbI yHuBepcuret, 9bC
ACB, 2013. — 100 c. — 2227-8397. — Pexwum nocrymna:
http://www.iprbookshop.ru/30134.html
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http://www.iprbookshop.ru/13862
http://www.iprbookshop.ru/63590.html
http://www.iprbookshop.ru/68426.html
http://www.iprbookshop.ru/30134.html

OBbC «KOoHCYNbTaHT CTY/ICHTa» YUEOHHUKH, YIeOHbIC IOCOOUS, TI0 BCEM 00IacTIM 3HAHUN
s BO u CIIO, a takxke moHorpaduu u HayuHas nepuoanka/_http://www. studmedlib.ru,,
00O «Ilomurexpecypce» (r. Mocksa) JloroBop Nel122CJI/09-2018 ot 17.09.2018rr.

6. OBC «Aulludpoyke» 107831 nyonmkanwmid, B T.4.: 19071 — yaeOHBIX u3nanmii, 6746 —
HayuHbIX u3ganmid, 700 xoymekui, 343 sxypHana BAK, 2085 aynuo u3mnanuii/
http://iprbookshop.ru, OOO «Ai# [1lu Op Menua» (r. CaparoB). JIuneH3MOHHBIN JOTOBOP
Ne3514/18.

7.3. lononnumenvnas numepamypa

1. Mapuyk .. MaTemaTnueckoe MoJAeIMpOBaHKE B TTPOOIeMax OKpYKarOIIeH cpebl. -M.:
Hayxka,1982. http://top-book-lib.ru

2. Camapckuii A.A. Teopus pazHocTHBIX cxeM. -M.: Hayka, 1989. http://rutracker.org

3. Cawmapckuit A.A., Babumesuu [1.H. UncnenHnbie METOIBI peIIeHUs 3a/1a4 KOHBEKITUH -

muhdy3un. —M.: JIubpokom, 2009 r. http://padabum.com/d.php ?id=14904

7.4. Ilepuoouueckue uzoanus

1. ’KypHan BeIYMCINTENBHON MaTeMaTUKU U MaTematuueckoi pusuku QKBM u M®).

2. Bectauk COI'Y. Cepus «EcTecTBeHHbIEC HayKn», BiianukaBkas.

3. N3Bectus KbHI] PAH. Hanpunk.

HCIIOJIBb3YIOTCS CBCACHUA 00 QJICKTPOHHBIX I/IH(I)OpMaLII/IOHHBIX pecypcax, K KOTOPbIM obecrneueH

A e

7.5. Humepuem-pecypcol
http://eqworld.ipmnet.ru/ru/methods/meth-pde.htm
http://www.intuit.ru/department/calculate/nmdiffeq/
http://www.pm298.ru/mfizika.php
http://www.math.sfedu.ru/
http://engenegr.ru/
www.exponenta.ru - 00pa3oBaTelIbHbII MaTeMaTHUECKUN CauT.
www.matlab.ru/matlab/default.asp- Koncynpraunonssiii nentp MATLAB

http://window.edu.ru/

[Ipu npoBeaeHUM 3aHATHI JEKIMOHHOTO THUIA MPAKTUYECKUX (CEMUHAPCKUX) 3aHSITHUIMA

JOCTYII Jyid nojb3oBateneit oudmorexku KbI'Y.

Hepeueub AKmyajibHblX IJIEKMPOHHbIX un¢opmauuounblx oas oaHHblx,

K Komopuvim obecneuen oocmyn nonvzoeamenam KbI'Y (2023-2024 yu. 200)

Ne
n/n

HanmeHoBaHue Kparkas Anpec caiita HanmenoBanue YcaoBus
3JIEKTPOHHOIO | XapaKTEePHCTHKA OpraHu3aunuu- AoCTyna
pecypca BJIA/IeJIBIIA;
PEKBH3HMTHI 10r0BOpPA
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http://www.studmedlib.ru/
http://iprbookshop.ru/
http://rutracker.org/
http://www.ozon.ru/context/detail/id/4508242/#tab_person
http://www.ozon.ru/context/detail/id/4006831/
http://padabum.com/d.php?id=14904
http://www.intuit.ru/department/calculate/nmdiffeq/
http://www.pm298.ru/mfizika.php
http://engenegr.ru/
http://window.edu.ru/

Hayunas Onexrtp. Oubnmoreka | http://elibrary.ru 000 «HDb» [TomHbIi
3JIeKTPOHHAsI | HAYYHBIX JOCTYI
OnbmMoTeKa nyOIMKaLuii - JInuensuontoe
(H3B P(I)(I)I/I) oxoo 4000 cornamenue Nel4830
WHOCTPAHHBIX U ot 01.08.2014r.
3900
beccpounoe
OTEYECTBEHHBIX
HAyIHBIX KYPHAJIOB,
pedepatsl
nyonuxkanuii 20 ThIC.
KYPHAJIOB, a TAKKE
onmcanus 1,5 miH.
3apyOCIKHBIX U
POCCHICKHX
nuccepranwuit; 2800
pocc. )KypHaJIOB Ha
0e3B03Me3/1HOM
OCHOBE
IbC 13800 u3anwmii mo http://www.stud | OOO «KoncynsTant | [TomHbII
«KoHcyabTaHT | BceM o0nacTaM medlib.ru CTyIEHTa» JIOCTYTI
CTYAEHTa)» 3HaHUH, (peructpanus
BKJIIOYaeT Oosee http://www.med (r. Mocksa) o IP-anpecam
gem 12000 collegelib.ru KBI'Y)
Horosop
yaeOHMKOR M _ Ne750KC/07-2022
y4eOHBIX ITOCOOMt
nns BO u CIIO, 864 Ot 26.09.2022 .
HauMEHOBaHUA
XKypHaAJIOB U 917 AKTHBEH 110
M()Horpa(bnﬁ_ 30.09.2023r.
«InexrponHas | Koynekuus http://www.stud 000 [TonnbIii
onbIHoTEKA «Menmununa (BO) medlib.ru «ITomarexpecype» JIOCTYTI
Texuuueckoro | ['DOTAP-Menna. (perucrparnus
By3a» (OBC Books in English (r. Mocksa) o IP-aapecam
«KoHcyabTanr (KHI/IFIE Ha JloroBop KBI'Y)
CTYIEHTA») AHTIIUHACKOM NoS849KC/03-2023
SI3BIKE)»
ot 11.04.2023 1.
AKTHBEH J10
19.04.2024r.
IBC «J/lanb» DNEKTPOHHBIE https://e.lanbook | OO0 «3bC JIAHb» (r. | [TonHbIi
BEPCUU KHUT .com/ Cankr-IlerepOypr) | AOCTyN
BEYIINX (peructparnus
A31aTEILCTB HMorosop Ned1EI1/223 | IP-ampecam

y4eOHO 1 Hay4HO
JHUTEPATYPHI (B TOM
qHcie
YHUBEPCUTETCKHX
U3/IaTEeNILCTB), TaK U
JNIEKTPOHHBIC
BEPCUH

ot 14.02.2023 1.

AKTHUBEH 110
15.02.2024r.

KBI'Y)
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http://www.studmedlib.ru/
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http://www.medcollegelib.ru/
http://www.studmedlib.ru/
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MEPUOIUYECKUX
U3aHUU IO

pa3IMYHBIM
001acTsIM 3HaHUH.

IBC «Jlanb» Konnexuus https://e.Janbook | OOO «3bC JIAHb» (r. | [lonubri
BJICKTPOHHBIX .com/ Canxr-IlerepOypr) | AocTyn
uznanuit «PITY. 10- (peructpanus
11 xn. U3g-Bo HMorosop o IP-aspecam
«IIpocsemenue». Ne246EI1/223 KBI'Y)
OO6meobpazoBaTelb

HBIC TPCAMCTEIL.

or 31.07.2023 .

AKTHUBEH 110

01.09.2024r.
Hanuonanbua | OObeInHEHHBIA https://rusneb.ru/ ®OI'BY «Poccuiickas | HJoctyn ¢
§1 JJIEKTPOHHAas SHGKTpOHHLIfI rocyJlapCTBEHHasl SJICKTPOHHOT'O
OudIMoTEKA KaTajaor GoHI0B OUOITHOTEKAY YUTAIBLHOTO
PI'b POCCHICKHX 3aia
OuOINOTEK, Horosop OMOIMOTEKH
coﬂep)lcam;pn‘/i Nel01/HDB/1666-11 o | KBI'Y
4 331 542 10.09.2020r.
AIEKTPOHHBIX .
JIOKYMEHTOR beccpounblit
00pa3oBaTeIHHOTO U
Hay49HOTO Xapakrepa
10 Pa3IUIHBIM
OTpacisiM 3HAHUU
IbC 107831 http://iprbooksh 000 «Ai I 9p [TonnsIii
«IPSMART>» nyOJauKanui, B T.4.: | op.ru/ Menuay JIOCTYTI
19071 — yuebHbIX (peructparnus
u3aHuii, 6746 — (r. Mocksa) no IP-agpecam
Hay4YHBIX U3JAHUH, _ | KbI'Y)
700 xommexmui, 343 ﬂ0r0B03£275/EH
)kypHaina BAK, 2085
ayAMON3aHH. ot 23.03.2023 1.
AKTHUBEH TI0
02.04.2024r.
IbC Temartuyeckas http://iprbooksh 000 «Ai# IIu Op [Tonnbrii
«IPSMART» | koJuieknus op.ru/ Menna» JOCTyl
«Pycckuil sI3bIK KaK (perucrpanust
(30P PKN) HHzCTpaHHLIﬁ>> http://www.ros- (r. Mockaa) no IP-azpecam
edu.ru/ KBI'Y)
Vsnatenbekie Jorosop Nel42/EIl-
. 223
KOJUICKIIUHU:
) or 18.05.2023 r.
«3maroycr»;

«Pycckunt A3bIK.
Kypcoi»; «Pycckuit
361K (Kypeet YMK

CPOK IPeI0CTaBICHUS
JULEH3UU:
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«Pycckuit s3bIk

¢ 01.06.2023 o

CEroJiHs - 6 KHHT) 01.06.2024

9. | 9BC «IOpaiiT» | DIeKTpOHHbIE https://urait.ru/ 00O «Dnexrponnoe | ITosHblit

aas CITO BEPCHH YU4EOHOU U W31aTEIbCTBO JOCTYyI
Hay4HOU FOPAWT» (r. Mockaa) | (perucrpanus
JUTEPATYpPhI no [P-agpecam
M3]1aTeIIbCTB Jdorosop Ne30S/EIl- | KBI'Y)
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7.6. MemoouuecKkue yKazanus no npoeedeHuIo paziuiHslX yuednovix 3auAmuil, K Kypcoeomy
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VYuebnass paborta mo aucuuiuimHe «l[IpuMeHeHHe YMCIEHHBIX METOJ0B B OWOJIOTHH,
HKOJIOTUM ¥ MEIMIIMHE» COCTOUT M3 KOHTAKTHOM paboThl (JeKIuH, Ja00paTOpHbIC 3aHATHS) H
CaMOCTOSITEIILHON PaOOTHI

[Ipuctynas K M3y4EHUIO MUCHUIUIMHBI, 00y4aromemMycsi He0OX0JAUMO O3HAaKOMHTBCS C
TEMaTHYECKUM TUTAHOM 3aHSTHI, CIIMCKOM PEKOMEHIIOBaHHOW y4eOHOU smTepaTypbl. Ciemyer
VSICHUTB TIOCJIEIOBATEIBHOCTD BBIMOJHEHUS WHAWBUIAYAJIBHBIX YUEOHBIX 3aJaHUM, 3aHECTH B
CBOIO pabouylo TEeTpaab TEMBI U CPOKH IPOBEICHHS OIPOCOB, HANIMCAHUS TBOPYECKUX PadOT.
[lpr w3ydeHWH AMCIUIUIMHBI, OOYYaIOUIMECs BBHIMOJHSAIOT CIEAYIONNE 3aJaHus: H3Yy4aroT
PEKOMEH/IOBaHHYIO YUY€OHYIO M HAYYHYIO JIUTEPATypy; HMHUIIYT KOHTPOJBHBIE PaOOTHI, TOTOBST
3CCe; BBINOJIHAIOT CAaMOCTOSITENIbHBIE Pa0OThI, YUaCTBYIOT B BBIIIOJIHEHUH JIAOOPaTOPHBIX PaldoT.
VYpoBeHb U riryOWHA YCBOCHUS TUCIMIIMHBI 3aBUCAT OT aKTUBHOW M CHCTEMAaTHYeCKOW paboThI
Ha JISKIUIX, U3yICHUST PEKOMEHIOBAaHHOH JTUTEPATyphI, BHITIOHEHUS TOMAITHHUX 3a/IaHUH.

Kypc wu3ywaercs Ha JeKmusx, JaOOpaTOPHBIX 3aHATHSAX, TPH CAMOCTOSITEIBHON W
UHIUBUAyalIbHONH pabore oOydarommxcs. OOyyarouiuiicss JUisl MOJHOTO OCBOEHMSI MaTepuaia
JOJDKEH HE MPONYCKaTh 3aHATHS W aKTHBHO YYacTBOBaTh B ydeOHOM mporecce. Jlekiuu
BKJIIOYAIOT BCE TEMbl W OCHOBHBIE BONPOCHI TEOPUHM M TMPAKTUKU. J[Is MakcuManbHOM
3¢ ()EeKTUBHOCTH U3Y4YEeHHs] HEOOXOJMMO TIOCTOSSHHO BECTHM KOHCHEKT JICKIWH, 3HATh
PEKOMEHAYEMYIO MpernoaBaTesieM JIMTePaTypy, MO3BOJISIIONIYIO JTOTOJHUTh 3HAHUS U JIydlle
MOATOTOBUTHCS K J1a00PaTOPHBIM 3aHATHSIM.

B cootBerctBUM ¢ y4eOHBIM IIJJAHOM Ha KaXIYyI0 TEMY BBIJICICHO HEOO0XOAUMOe
KOJIMYECTBO 4acOB Ja00PAaTOPHBIX 3aHATUN, KOTOPbIE TPOBOISATCS B COOTBETCTBUH C BOIIPOCAMHU,
PEKOMEHJIOBAHHBIMM K HW3YYEHHUIO 110 ompeAelieHHbIM TeMaM. OOydaromuecs TOJIKHBI
PETYISIPHO TOTOBHUTHCS K 3aHITUSM M Y4aCTBOBATh B 00CYk1eHUU BoIpocoB. [Ipu moaroroske
3aHSTUSIM CJIETyeT PYKOBOJICTBOBATHCSI KOHCIIEKTOM JIEKIIMI U PEKOMEHJJOBAHHOM JTUTEepaTypOu.
Tematnueckuid mIaH IUCHUIUIMHBI, y4E€OHO-METOJMYECKHE MaTepHalibl, a TaKXKe CIUCOK
PEKOMEHI0BaHHOM TUTEpaTyphl IPUBEICHBI B paboueii mporpamme
Memoouueckue pekomenoayuu npu padoome HA0 KOHCHEKNOM 80 8PeMA NPOGEOCHUS 1eKYUU

B nmpouecce JEKIMOHHBIX 3aHATHH 11eecO00pa3HO KOHCIEKTHPOBATh  y4eOHBIN
Matepuan. JlJis 3Toro MCroib3yroTCs 00IIKMe U YTBEPAUBIINECS B IPAKTHKE MPABUIIA, U PUEMBI
KOHCIIEKTUPOBAHUS JICKIIUM:

KoHcnekTupoBanue JeKIM BeAETCS B CIELHUATbHO OTBEACHHOM Ul 3TOTO TETpajM,
KOKIBIA JIMCT KOTOPOM JOJDKEH WMETh TMOJs, Ha KOTOPBIX JENaloTcs TMOMETKH W3
PEKOMEHIOBAHHOUW NUTEpaTyphl, JIOMONHSIONINE MaTepual MPOCIYIIAaHHOW IEKIHH, a TaKke

MOAUCPKHUBAIOIIIUC OCO6YIO Ba’KHOCTB T€X UJIM UHBIX TCOPCTHUICCKUX MOJI0KEHUIM.
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[lenecooOpa3Ho 3amMChIBaTh TEMY U ILIAH JICKIHH, PEKOMEHAYEMYIO JINTEPATYPy K TEME.
3anucu pa3AenoB JEKIUU JIOJDKHBI UMETh 3aroJIOBKH, TMOJ3aroJIOBKH, KpacHbIE CTPOKH. Jlms
BBIJICTICHUS Pa3JIeJIOB, BBIBOJIOB, OMPECIICHUH, OCHOBHBIX UACH MOKHO HCIIOJIb30BaTh I[BETHBIC
KapaHaamy 1 GJIOMacTephI.

HasBaHHbIe B JISKIIUU CCHIIKM HA TIEPBOMCTOYHUKU HAJI0 IOMETHTH HA TMOJIAX, YTOOBI TIpH
CaMOCTOSITEIbHOM paboTe HaWTW W BOHCATh HMX. B KOHCHEKTE JOCIOBHO 3allMCHIBAIOTCS
OTIpe/ICIICHUs] TOHATHIA, KaTeropuid U 3aKoHOB. OcCTalbHOE OJDKHO OBITH 3alTMCAHO CBOUMH
CJIOBaMH.

Kaxnomy crymeHTy HeE0OXoauMO BbIpadOTaTh W UCHOJB30BaTh  JIOMYCTHMBIC
COKpaIleHus1 HanOoJiee PacIpoOCTPAHCHHBIX TEPMHHOB U TIOHSATHH.

Memoouueckue pekomeHoOayuu no NOO20MoO6Ke K NPAKMUYeCKUM u 1a00pamopHovim

3AHAMUAM
[IpakTdeckue u 1a00paTOPHBIE 3aHATHS — COCTaBHAS YacTh y4eOHOTO MpoIiecca,
rpymmoBas popma 3aHATHIA TPU aKTUBHOM YJaCTHH CTYACHTOB. [IpakTHdeckue 3aHsTHS
CIOCOOCTBYIOT YIITyOJIEHHOMY M3y4EHUIO HanOOJIee CIIOKHBIX TPOOIEM HAYKH U CITY>KaT
OCHOBHOM (pOpMO¥1 TIOIBEICHHS HTOTOB CaMOCTOSITEILHOM paboThl 00yvarontuxcs. Llensro
1a00paTOPHBIX 3aHATHH SBIISETCS YriyOJeHHE U 3aKpeTyIeHUEe TEOPETUUECKUX 3HAHUM,
MOJIy4YE€HHBIX OOY4YaIOIMMUCS Ha JIEKIHIX U B MPOLIECCE CAMOCTOSATENBHOTO U3yUeHHs] y4eOHOTO
Marepuana, a, ClieoBaTeabHOo, (OpMUpPOBAHHE Y HUX ONPEACTCHHBIX YMEHUN U HABBIKOB.

B XxozIe mNOAroTOBKM K AITHM 3aHATUSIM HEOOXOJHWMO IPOYUTATh KOHCIIEKT JIEKIUH,
U3YYUTh OCHOBHYIO JIUTEPATYpPy, O3HAKOMUTHCS C JOMOJHUTEIILHON JTUTEpaTypOM, BBINOJIHUTH
BBIJJAHHBIE [IperojaBaTesieM IMpakTUuyeckue 3afganus. llpu 3ToM ydyecTb pekOMEHAalUU
npernojaBaTelns U TpedoBaHus nporpaMmmsl. JlopadaTbiBaTh CBOM KOHCIEKT JICKIUH, Jejasi B HEM
COOTBETCTBYIOIIME 3aIIUCH U3 JIUTEPATYPHI.

XKenarenbHO MPH MOArOTOBKE K NPAKTHUYECKUM U JaOOPATOPHBIM 3aHATHSAM IO
JUCIUILTNHE OJJHOBPEMEHHO HCIOJIb30BaTh HECKOJIBKO MCTOYHUKOB, PACKPBHIBAIOLINX 33aJaHHbBIC
BOMPOCHL. B 3aianusx k m1abopaTopHbIM paboTaM MIPUBOAATCA PEKOMEHIyeMas JIUTepaTypa.

Ha mpaktudeckux 3aHATHSX oOydaroluecss ydarcs IpPaMOTHO H3JaraTb HpOOJIEMBI,
CBOOOJHO  BBICKa3blBaTh CBOM  MBICIM W CYXKICHHS, pacCMaTpUBAIOT  CHUTYalluW,
CHOCOOCTBYIOIIME Pa3BUTUIO MpodeccHoHalbHOM KOMIETeHTHOCTH. Ha  nmabGopaTopHBIX
3aHATUSX OOy4aromiyecss Yydarcs TpPaMOTHO CaMOCTOSITENbHO —peliaTh IMpejiaracMbie
WHIUBUAYAIBHO JJIs KXKIO0TO 33aJaHus, a 3aTeM UX 3alUIIaTh.

Memoouueckue peKomeHOAUUU RO OPZAHU3AUUU CAMOCH OAMENbHOU PAdOmbl

CamocrosaTenbHass paboTa OCYIIECTBIsETCS MpH BceX (opmax oOydeHHUs: OYHOH U

320YHOM.
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CamocrosaTenpHas paboTa OOYYAMOIIUXCS - CHOCOO AKTHBHOTO, IIEJICHAMPABICHHOTO
MPUOOpPETEHUsI CTYICHTOM HOBBIX ISl HETO 3HAHUN M yMEHUH 0e3 HemOCPEICTBEHHOTO y4acTHSI
B 3TOM IIpoliecca mpenoaaBateneil. [IoBbIleHHE PO CaMOCTOSTEIBLHONW paOOThI O0YUYAIOIINXCS
IIPY POBEICHUHN PA3IMYHBIX BUIOB YUCOHBIX 3aHATHH IMPEAIOIaraeT:

— ONTUMHU3ANHIO METOJIOB OOYYCHHS, BHEIAPEHHWE B YYEOHBIM MPOIECC HOBBIX
TEXHOJIOTUH OOYYEeHHS, MOBBIIIAIOIINX MPOU3BOAUTEIHLHOCTh TPYy/Ia MPENOaBaTelsl, aKTHBHOEC
MCI0JIb30BaHNE HH(POPMAIIMOHHBIX TEXHOJIOTHH, TTO3BOJISIONUX 00ydaromemMycs B yaI00HOe st
HEro BpeMs OCBaWBaTh YU4eOHBIN MaTepHal;

—  IIHPOKOE BHEJPECHUE KOMIBIOTEPH3UPOBAHHOTO TECTHPOBAHUS;

—  COBEpPIICHCTBOBAHWE METOJUKH MPOBEACHUS MPAKTUK U HAYYHO-UCCIIEA0BATEIBCKOM
paboThl 0OyUaAIONIUXCS, TTOCKOJBKY WMEHHO STH BHJIBI y4eOHOW pabOThl B TEPBYIO OdYEpeIb
TOTOBST OOYYAIOIIMXCS K CAMOCTOSTEIFHOMY BBITIOJTHEHHUIO TTPO()ECCHOHATLHBIX 33]1aY;

—  MOJICPHM3AIMIO0 CHUCTEMBI KYPCOBOTO H JUIUIOMHOTO TPOSKTHPOBAHUS, KOTOpas
JIOJIKHA TTOBBIMIATE POJIb CTYJICHTA B TIOJJ00PE MaTepraa, MOUCKe MyTei perieHus 3a1ad.

CaMocrosTenpHas paboTa MPUBOAWT CTYIACHTa K TIOJYYEHUIO HOBOTO 3HAHHS,
VOOPSAJOYEHUIO M YIUIYOJNEHUI0  HMMEIOMIMXCS ~ 3HAHUM, (QOpPMHUpPOBAaHMIO Yy  HETO
npodeccroHabHBIX HAaBBIKOB W yMeHUU. CamocTosiTenbHas paboTa BBIMOIHIECT Pl QyHKIUI:
pa3BHUBAIONIYl0; HMHGOPMALMOHHO-00YYAION[yl0; OPHEHTHUPYIOIIYI0O M  CTUMYJIHPYIOIIYIO;
BOCITUTBIBAIOIIYIO; UCCIIEIOBATENBCKYIO.

B pamkax kypca BBINOJIHSIFOTCS CIEAYIOIINE BUIbI CAMOCTOSITEILHONU pabOThI:

1. TIlpopaboTka yueOHOTO Marepuana (MO KOHCIEKTaM, Y4YeOHOW M HaydHOU
JuTepaType);

2. BreinonHeHue pa3HOYPOBHEBBIX 337a4 U 3a/IaHUM;

3. Pabota c TecTamu 1 BOIpOCaMH JJIsi CAMOIIPOBEPKU;

CryneHTaM peKOMEH]IyeTCsl C CaMOro Hayalla OCBOEHUS Kypca paboTaTth ¢ IUTepaTypoi u
npeaaraéMbIMH 331aHUsIMU B (hopMe TIOJTOTOBKH K OYEPEHOMY ayAUTOPHOMY 3aHAThi0. [Ipu
3TOM aKTYyaJIM3UPYIOTCS MMEIOIIMEcs 3HaHMs, a TakkKe co3laeTcs 0aza JUuis YCBOCHHS HOBOTO
MaTepuana, BOSHHUKAIOT BOMPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOIy4aeT B ayJUTOPHUH.

HeobxomuMo OTMETUTB, YTO HEKOTOPBIC 3aJaHUsl Uil CAMOCTOSITEbHOW paboThI MO
Kypcy UMEIOT omnpeneneHnyro cnennuduky. [Ipu ocBoeHHH Kypca CTYJEHT MOXKET MOJIb30BaThCs
OuOIMOTEKON BYy3a, KOTOpas B IOJHOW Mepe oOecreueHa COOTBETCTBYIOIIEH JIHTEpaTypou.
3HAYUTENBHYIO TTOMOIIH B MOJATOTOBKE K OUYEPEIHOMY 3aHSITHIO MOXET OKa3aTh WMEIONIHUIICS B
y4eOHO-METOIMYECKOM KOMILIEKCE KPATKUM KOHCIEKT JeKiuid. OH e MOXKET HCIIOJIb30BaThCs U
JUIS 3aKPETJICHHs MOJYYeHHOTO B ayqUTOpun MaTepuana. CaMocTosiTenbHas padoTa CTYIEHTOB

npeaycMoTpeHa y‘{e6HLIM IJIJAHOM M BBEIIOJNHSAETCS B 00sA3aTEIbHOM MopsaKe. ITo
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HEOOXOJMMOCTH CTYIEHT MOXeT oOpamarbcs 3a KOHCYJIbTallMeld K IPEroaBaTeo.
BeinonHenue 3a1aHnii KOHTPOJIUPYETCS U OLIEHUBAETCS IIPEII01aBaTEIIEM.

JUig ycHEemHoro camoOCTOSITEJIBHOTO W3YYEHHUs MaTepuana CeroAHs HCIHOJb3YIHOTCS
pa3uyHbIe CPEICTBA OOYUEHHsI, CPEeIH KOTOPBIX 0CO00€ MECTO 3aHMMAIOT MH(POPMALHUOHHBIC
TEXHOJIOTUU PA3HOTO YPOBHS W HANPABICHHOCTU: AJIEKTPOHHBIE Y4EOHHKH M KYpCHI JICKIHH,
0a3bl TECTOBBIX 3aJlAaHHI U 33/1a4.

JUiga ycrienmHoi opraHu3ali CaMOCTOSITEIbHON pabOThl BCE AaKTUBHEE NPUMEHSIOTCA
pa3zHooOpa3Hble 00pa3oBaTelibHbIE pecypchl B ceTu HTepHeT: cucTeMbl TECTUPOBAaHUS IO
pa3aMYHbIM 00JacTsIM, BUPTyaJlbHbIE JIEKIUH, MPU 3TOM IOJb30BATENIO JOCTATOYHO HMETh
KOMIIBIOTEp M MNoAkIoueHue K MHTepHeTy uis TOro, 4toObl CBSI3aThCS C INPENOJaBATEIIEM,
pelarh BBIYMCIUTENbHBIE 33J1a4M U MOJy4aTh 3HaHUs. Mcnonab3oBaHue ceTell YCHIMBAET poJib
CaMOCTOSITENIbHOM pabOTHI CTy/IEHTa U MO3BOJISIET KapAUHAIbHBIM 00pa30M U3MEHUTh METOIUKY
MpernojaBaHusl.

MaructpaHT MOXET MOJIy4aTh BCE 3aJjaHHsl U METOAUYECKUE yKa3aHUs depe3 cepBep, UyTo
Jla€T eMy BO3MOXHOCTb IPUBECTH B COOTBETCTBUE JIMUHBIE BO3MOXHOCTH C HEOOXOIMMBIMHU TS
BBITNIOJIHEHUS paboT Tpyno3arparaMu. CaMoe JOCTYIHOE M MPOCTOE CPEINCTBO CAMOKOHTPOJIS C
IPUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH - 3TO psf TECTOB «on-line»,
KOTOpBIE MO3BOJIIOT B PEXHMME PEAIBHOTO BPEMEHM OINPEACIUTh CBOM YPOBEHb BIIAJCHUS
IPEIMETHBIM MaTepuaioM, BBISIBUTh CBOM OIIMOKM W TOJYYUTh PEKOMEHJALUH IO
CaMOCOBEPILIECHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c a1umepamypou

Bcro nureparypy MOXHO pa3/ieNuTh Ha YYeOHMKH M ydeOHble MOCOOUs, OPUIHHAIbHbIE
Hay4yHble MOHOTpa(UuyecKre MCTOYHHKH, HaydyHble IMyOJIMKalMM B IEepUoauuecKol mevatu. U3
HUX MOXHO BBIJICJIUTh JIMTEPATYPYy OCHOBHYIO (PEKOMEHIYEMYIO), JIOINOJHUTEIbHYIO U
JUTEpaTypy Ui yrilyOJIeHHOTO U3Y4eHUs TUCIUITIINHBI.

W3yueHne IUCHMILIMHBI Cl€AyeT HayMHaThb C y4eOHHUKA, MOCKOJIbKY Y4YeOHHUK — 3TO
KHHMIa, B KOTOPOM H3JIO)KEHBI OCHOBBI HAy4yHBIX 3HAHUU II0 OIPEIEICHHOMY IpEIMETY B
COOTBETCTBHUHU C LIEJIIMHU U 3a/1adaMU 00y4€HUs], yCTaHOBJIEHHBIMU IIPOI'PAMMOM.

IIpu pabote ¢ nuTeparypoil HEOOXOAMMO YYUTHIBATH, YTO UMEIOTCS Pa3JIMYHbIE BH[IbI
YTEHMSI, U KaXKIbI U3 HUX UCIIOJIB3YETCSI HA ONPEJEIIEHHBIX ATallax OCBOEHUS MaTepuaa.

IIpeosapumenvroe YTeHNE HANPABIEHO Ha BBISBIEHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TIOMCK WX 3HAUEHUs B CIPABOYHOM JMTepaType. B 4YacTHOCTH, NpH 4YTEHHM YKa3aHHOU

JIUTCPATYpPhI HCOGXOI{I/IMO HO,Z[pO6HCI7H_HI/IM o6pa30M AHAJIU3UPOBATH ITOHATHUS.
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Ckeo3noe umenue pearonaraeT MPoOYTeHUE MaTepuana oT Havaia A0 KoHia. CKBO3HOE
YTEHUE JUTEpaTypbl U3 MPUBEICHHOTO CIHCKAa JAaeT BO3MOXKHOCTH CTYACHTY C(POPMHPOBATH
CBOJT OCHOBHBIX IIOHATHH U3 N3y4aeMoi 00JIaCTH U CBOOOTHO BIIAJETh UMH.

Buvibopounoe — Hao0OpOT, IMEET LETBIO MOMCK M 0TOOp Marepuana. B pamkax JaHHOTO
Kypca BBIOOPOYHOE YTEHHE, KaK CII0COO OCBOCHUS COJIEPKAHUS Kypca, JOJDKHO MCIOIB30BaThCS
IIPU MIOJITOTOBKE K MPAKTHYECKUM 3aHATHUSM II0 COOTBETCTBYIOIIUM pa3/ieliaM.

Ananumuueckoe umeHue — 3TO KPUTHUYECKUH pa300p TEKCTa C IMOCIEAYIOIIUM €ro
KOHcIekTupoBaHueM. OCBOEHHE yKa3aHHBIX MOHATUN Oyner Hambosee 3(PQPEKTUBHBIM B TOM
cllydae, ecii I[P YTCHUHU TEKCTOB CTYJCHT OyJeT 3a7aBaTh K ATUM TEKCTaM BOIPOCHL. YacTh U3
3THX BompocoB chopmynupoBana B @OC B nepedyne BonpocoB i codbecenoBanus. [lepeuenn
3THX BOIMPOCOB OT'PaHUUEH, TOITOMY BaXKHO HE TOJILKO COJEpKaHHUE BOIIPOCOB, HO CaM MPHUHITHI
OCBOEHHS JIUTEPATYPHI C IIOMOIMIBIO BOIIPOCOB K TEKCTaM.

Henbto uzyuaroweco areHus SBISIETCS TIIyOOKOE W BCECTOPOHHEE MOHMMAaHHE YIeOHOM
nHpopmammu. K 3TOMy MOXKHO 100aBUTh W HWHBIE TPHUEMBI: TpUeM pedepupoBaHuUs, MPHEM
KOMMEHTHPOBaHHUSI.

BaxkHo#l cocraBistomieid J000T0 COJMIHOTO HAYYHOTO W3JaHUsl SBISACTCS CIHCOK
JUTEpaTyphl, Ha KOTOpYIO cchuiaeTcsi aBTop. [IpM BO3HMKHOBEHMHM HHTEpeca K KaKOW-TO
o0cyxmaeMol B TeKcTe TMpoljeMe Bcerga €CTh BO3MOXKHOCTh OOpPAaTUTBCS K CIHUCKY
OTHOCSIIEWCS K Hel nuTeparypbl. B sTom ciayudae Bcsi mpobiema kak Obl pa3OuBaeTcsi Ha
COCTaBIISIOIIME YaCTH, KaXJas U3 KOTOPBIX MOXKET MU3y4aThCsl OTAEIbHO OT Apyrux. [Ipu stom
BaYKHO HE TEPSATh U3 BUA OOIIUIT KOHTEKCT U HE OTPYKAThCA YPE3MEPHO B JIETANIU, IOTOMY 4YTO
TakUM 00pa3oM MO>KHO HE YBHJIETh TJIABHOTO.

[loaroToBka K SK3aMeHY JOJDKHA MPOBOJUTHCS HAa OCHOBE JIGKIIMOHHOTO MaTrepHaa,
MaTrepuana MpakTHUYECKUX 3aHATUH ¢ 00s3aTeIbHbIM 00paIleHHeM K OCHOBHBIM yueOHHKaM IO
Kypcy. OTO TO3BOJUT HCKIIOUUTh OMIMOKM B TOHMMAaHUU MaTepuana, OOJErYuT €ero

OCMBICJICHUEC, IPOKOMMCHTHUPYCT MAaTCPpHUAl MHOT'OUYUCIICHHBIMU IPUMEPAMHU.

Memoouueckue pekomenoayuu 011 NOO20MOGKU K IK3AMEHY

Dk3ameH sBisiercs  (OPMOMl  WUTOTOBOTO  KOHTPOJS 3HAHUW M KOMIETCHIIHH,
oOyuaronmuxcs MO JaHHOW [UCHUIUIMHE, T[IONIYYEHHBIX Ha JIeKIUAX, NPAKTUYECKUX H
1abopaTOPHBIX 3aHATHSIX U B MPOIECCE CAMOCTOSTENHHON paboThl. OCHOBOW ISl OMpeaesieHuUs
OIICHKH CIY)KHT YPOBEHb YCBOCHHUS OOYyJarOIIMMKCS MaTepuaia, MpeayCMOTPEHHOTO TaHHON
paboueit mporpammoii. K sk3ameHy nomyckaroTcs CTYACHTHI, HaOpasiue 36 u 6osee 6aioB 1Mo
UTOTaM TEKYIIEro W MPOMEXKYTOYHOTO KOHTpoJs. Ha sk3ameHe CTyAeHT MOKeT HadpaTh A0 25
0aJlIoB.

B nepuoa IMOArOTOBKU K 3SK3aMCHY 06yqaloumecsi BHOBb 06pama10Tc;1 K yLIC6HO-
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METOIUYECKOMY MaTepUaly U 3aKPEIUISIIOT TPOMEXKYTOUHbIC 3HAHUSL.

[ToaroroBka oOyyaromerocs K 3Kk3aMeHy BKJIIOYAeT TPH dTara:

- caMOCTOsITeIbHAsA pPad0oTa B TEYCHUE CEMECTPA;

- HETIOCPEJICTBEHHAs MOArOTOBKA B JIHU, IIPE/IIECTBYIOIINE IK3aMEHY 110 TEMaM Kypca;

- TIOJITOTOBKA K OTBETY Ha BOIIPOCHI.

[Ipn moaroroBke K 3K3aMeHy 00ydaroIKUMcs LeeCO00pa3HO UCIOJIb30BaTh MaTepUabl
JIEKIIMI, HOPMATUBHbBIE JOKYMEHTHI, OCHOBHYIO U JIOTIOJIHUTEIIbHYIO JIUTEPATypy.

Ha sk3amen BbIHOCHTCS MaTepuall B 00beMe, IPEeTyCMOTPEHHOM paboueil mporpaMMoit
y4eOHOW TUCIUTIINHBI 32 CEMECTP. DK3aMeH MPOBOJAUTCS B MUCEMEHHOM / ycTHOHU (hopme.

[Ipu mpoBenenuu sk3amMeHa B MUChMEHHOU (yCTHOM) (opme, Bemyluil mperojgaBaTeilb
COCTaBJISIET MIEPEUEHb BOIIPOCOB, KOTOPHIE BKIIOYAIOT B c€0s TECTOBBIE 33/1aHUS, TEOPETUUECKUE
3amaHus, 3agauu. DopMmynupoBKa TEOPETHUECKUX 3aJaHUN COBHAJAaeT C (QOPMYIHMPOBKOMN
MepeyHs BOIPOCOB K 3K3aMEHY, JI0BEJICHHBIX JI0 CBEJIEHUSI OOyUYaIOUIUXCsl HaKaHYHeE.

[pu mpoBeieH M MMCEMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbrar yeTHOrO (MMChbMEHHOT0) 3K3aMeHa BEIPKAETCSl OLICHKAMM:

Ouenxka «omauunon— om 91 0o 100 6annoe — tTeopeTdeckoe COAEP)KaHHE Kypca OCBOECHO
TIOJTHOCTBIO, 0€3 TMpo0OeNioB, HEOOXOAMMBIC TPAKTUYECKUE HABBIKM PAOOTBI C OCBOSHHBIM MaTEpHAIOM
copmupoBanbl. Bee npemycMoTpeHHbIE IporpaMMOoid 00ydeHst yIeOHbIE 3a/IaHHs BBITIOJTHEHBI, KaYeCTBO
WX BBIMOJHEHHS OICHEHO 4YKCIIoM OaioB, OMMBKAM K MakcMMaibHOMYy. Ha sk3ameHe CTymeHT
JIEMOHCTpUpPYET NITyOOKHE 3HaHUSI TIPETyCMOTPEHHOTO MPOrpaMMOii MaTeprana, yMeeT YeTKO, JJAKOHUYHO U
JIOTMYECKH TIOCIIeIOBATENBHO OTBEYATh Ha MIOCTABIICHHBIE BOTIPOCHL.

Ouenka «copouoy — om 81 00 90 6annoe — TEOPETUYECKOE COACPKAHWE Kypca OCBOEHO,
HEOOXOAMMbIE MPAKTHYECKHE HaBBIKK PabOThl C(hOPMUPOBAHBL, BBITOIHEHHBIC YUEOHbIE 3a]aHHs COACPKAT
He3HauuTeNbHble ommMOKU. Ha »K3aMeHe CTyAeHT JeMOHCTpUpYET TBEpAOE 3HAHHS OCHOBHOIO
(mporpaMMHOr0) Martepuana, yMEET YeTKO, TPaMOTHO, Oe3 CYIIeCTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TIOCTABJICHHBIE BOIIPOCHL

Ouenka «yooenemeopumenvuo» — om 61 0o 80 6ann06 — TEOPETUUECKOE COACPIKAHUE
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOUMBIE MPAKTUYECKUE HABBIKA PabOTHl chopMHpPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIC y4eOHbIE 3aJaHusl coJiepKaT rpyoOsie ommoOku. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET 3HAHHWE TOJHKO OCHOBHOTO MaTepuana, OTBETHI COAEpKAaT HETOYHOCTH, clabo
apryMEeHTHPOBAHbI, HAPYIIIEHA MOCIEeI0BATEIbHOCTD U3JI0KEHHs MaTepHaa

Ouenka «neyoosnemeopumenvnoy — om 36 00 60 6annoe — TEOPETUUECKOE
COJIep’)KaHHWE Kypca HE OCBOCHO, HEOOXOMUMBbIE TPAKTUYECKUE HABBIKU pabOThl HE
chopMUPOBaHKI, BHIMIOTHEHHBIE YUeOHBIE 3a/IaHUs COJIEPKAT rPyOble OMIMOKH, TOTIOTHUTEIbHAS

CaMOCTOATECIIbHAsA pa60Ta Haa MaTCpraJIioM KypCa HC IMPUBCIACT K CYHICCTBCHHOMY IMOBBIIIICHUTIO

31



KauecTBa BBINOJHEHUS Y4eOHbIX 3amaHuid. Ha sk3ameHe CTyneHT AEeMOHCTpUPYET HE3HAHHE
3HAQUUTEJIbHOW YacTh MPOrPaMMHOrO MaTepHuasia, CYIIECTBEHHbIE OIIMOKM B OTBETaX Ha
BOINPOCHI, HEYMEHHUE HE3HAHHE OCHOBHBIX MOHSATUN

OPHUEHTUPOBATbCA B MaTepuale,

JIUCIIUILINHEL.

8. MaTepuajibHO-TeXHUYECKOe o0ecriedeHne T CUNTIITUHbI
8.1. Tpebosanun k mamepuanibHO-mMeXHUUECKOMY 00eCneyeHuo

Jlnst peanuzanuu pabovert mporpaMMbl JUCITUTUTMHBI UIMEIOTCS CIIEIIMAIbHBIE TTIOMEIICHHS
JJId IPpOBEACHUSA 3aHATHI JICKOMOHHOTO MU CEMUHAPCKOT'O THUIIA, T'PYIITIOBLIX U UHAWBUAYAJIbHBIX
KOHCYJ’IBT&HHﬁ, TCKYIIETrO KOHTPOJIA U HpOMG)I(}ITO‘IHOﬁ aTTecralluu, a TaKXKE€ IIOMCUICHUA 1A
CaMOCTOSITEJIBHOM pabOThl U MOMEIEHUS Ui XpaHEHUs! U MpOoPUIAKTHUECKOTO 00CTyKUBaHUS
obopynoBanus. CrienMagbHbIE TTOMENIEHNS YKOMIUIEKTOBAHBI CIIEIUATU3UPOBAHHON MEOCIBbI0 U
TEXHUYECKUMHU CpeJICTBA OOydYeHHs, CIYKAallUMU JJIsl MpeJCTaBiIeHuss UHpopMauu OOJbLION
ayIUTOPHUH.

[Ipu npoBeaeHNN 3aHATHHN JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUN UCTIOIb3YIOTCS:

No HaumeHOoBaHUMe MpOrpamMmbl, MPaBo S Cpoxk neiicTBus
- HCII0JIb30BAHUSA KOTOPOii MPOrpaMMHOIo KoJu-Bo
n/n MPOUCXOKICHUSA
npeaocTaBsieTcs olecneyeHust
Onepayuonnasa cucmema PE/] OC. Poccuiickas 12 mecsieB 1000
I Kongueypayus: «Pabouas cmanyusy ®denepanus
Cucrema OnTHYECKOTO Poccuiickas 12 mecsneB 30
2. | pacno3naBanus tekcta SETERE OCR ®denepanus
ons PO/ OC
Jluuen3us Ha MporpaMMHOE Poccuiickas 12 MecsiieB 700
obecrieueHne CpesICTB aHTUBUPYCHOU Oenepanus
3 | 3QUIMTH
" | Kaspersky Endpoint Security ona
ouzneca — Cmanoapmmuulii Russian
Edition
[IpaBo ucnob30BaHUs MPOTPAMMHOTO Poccutickas 12 mecsieB 1
obecrnieueHus IS MJIaHUPOBAHUS U Oenepanus
MPOBEJICHUS OHJIANH-MEPOTTPUATHI
4. | (TpaHCISILHA, TEIeMOCTOB/ ayIno-
BUJICOKOH(pEepEeHIIHI, BeOMHAPOB)
Webinar Enterprise TOTAL 150
VUaACMHUKO8
JInueHsus Ha MporpaMMHOE Poccuiickas OeccpouHble 32
obecrnievueHue 171 BEKTOPHOTO Oenepanus
rpaduueckoro pegakTopa ans
5. | co3maHus U peJaKTUPOBAHUS
rpauuecKux cXeM, uepTexei u OJI0K-
cXeM
Acmo-epaghuueckuii pedaxmop
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[IpenocraBieHre HEUCKIIOYUTEINBHBIX Poccuiickas OeccpouHble 16
MIpaB Ha MCIIOJIb30BAHHE Deneparus
MIPOrPaMMHOTO OOeCTICUeHUs
Cucrembl

Spider Project Professional

8.2. Ocobennocmu peanuzayuu OuCyUNIUHGL O/11 UHEAAUOO8 U JIUY, C OZPAHUYEHHBIMU
603MOHCHOCMAMU 300P06bA

Hnsi  oOyyaromuxcs C  OrpaHMYEHHBIMH  BO3MOXKHOCTSIMH ~ 3JIOPOBBSI  CO3JIaHBI
CTeNMaNbHbIE YCIOBHS JUIsl TOJNy4eHHsT OOpa3oBaHUs. B Iensx MOCTYMHOCTH TOJIy4eHUs
BBICIIETO 00pa3oBaHWsl 1O OOpa30BaTENbHBIM IPOTpPaMMaM HWHBAIAJAMH W JIMLIAMH C
OTPaHUYCHHBIMU BO3MOYKHOCTSMH 370POBBSI YHUBEPCUTETOM 00ECTICUNBACTCS:

-J171s1 ’HBAJIMJIOB C HAapYIIEHUSIMU 3peHus (c1aboBUISIINE, CIEIIbIC)

1) anbprepHaTHBHas Bepcus oduIMaTbHOrO caita B cetu «MHTepHeT» I
c71a00BUIAIINX;

2) TPUCYTCTBUE ACCHCTEHTA, OKAa3bIBAIOIIETO OOyJaromeMycsi HeOOXOAUMYIO MOMOIIIb,
TyOIUpOBaHHUE BCIYX CIPABOYHOW MH(POPMAIINU O PACIIICAHUHU YIeOHBIX 3aHSTHIA,

3) HanM4YMe TEXHUYECKUX CPEJICTB AJISl YCUIICHHSI OCTAaTOYHOTO 3PEHUS;

4) Hannuue OpalIeBCKOW KOMITBIOTEPHOW TEXHUKH, BUJICO YBEIUUYHUTEIICH, MpOorpaMM He
BHU3YaJIbHOTO JIOCTYyMa K HMH(POpPMAIUH, IPOrpaMM-CHUHTE3aTOPOB PeUYH U JPYTUX TEXHUYECKUX
CpelncTB TpHeMa-Tiepenadyn ydeOHOW HHQpOpMaluMu B JOCTYMHBIX (GopMax s CTYACHTOB C
HapYUICHUSIMH 3PECHUS;

3amanus oOydaromemMycsi Ajsl BBIIOJHEHHS] HA 3K3aMEHE 3aYUTBIBAIOTCS aCCHUCTEHTOM.
MMCHbMEHHBIE 3a/IaHUS BBIMOIHSIOTCS Ha Oymare, TUKTYIOTCS aCCUCTEHTY 00y4YarouMces;

3) Ansd MHBAIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbS IO CIYXY
(cmabocaplmaniye, rayxue):

- Ha DK3aMEHE MPHUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOLIUN OOyJaromIuiicss HEOOXOAUMYIO
TEXHUYECKYI0 TOMOIIb C YYeTOM HWHAMBHUAYaJIbHBIX OCOOCHHOCTEHl (OH TOMOTaeT 3aHATh
paboyee MecTo, MepeBUTATHCS, MPOUYUTATh U 0OPMUTH 33/laHKE, B TOM YHCIIE 3aMHUChIBAs O]
JTMKTOBKY);

-3K3aMEH MIPOBOJUTCS B MUCbMEHHOH (opMme;

4) nns VHBAJIWAOB W JIHMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS, UMEIOIINX
HapyIIeHUs] OTOPHO-IBUTATEIBHOIO ammapaTa, CO3JaHbl MaTepHalbHO-TEXHHUYECKHUE YCIOBUS,
o0ecreynBaroIie BO3MOXKHOCTh OECHpPENsITCTBEHHOIO0 JOCTyMa OOy4aromuxcs B ydeOHbIE
MOMEIIEeHUs, OObEKTy TUTAHUS, TyaJeTHbIE W JAPYrue TMOMEIICHUs YHUBEPCHTETa, a TakKke
npeObIBaHUS B YKA3aHHBIX MOMEIIEHHUSIX (HATHMYNE PACIIMPEHHBIX TBEPHBIX IPOEMOB, IOPYUHEH

U IPYTUX MPHUCTIOCOOICHUI).
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- NMCbMEHHbBIE 3aJaHMsl BBINOJHIIOTCS HA KOMIIBIOTEPE CO CHENUAIN3HPOBAHHBIM
MPOrpaMMHBIM 00€CTIeUeHHEM WM AUKTYIOTCS aCCUCTEHTY;

- 10 JKEJIAHUIO 00Y4YaIOLIerocs 3K3aMEH IPOBOIUTCS B YCTHOH opme.

OOyuaromuecs U3 4ucia JIML ¢ OFPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI 00€CII€UEHbI
AIIEKTPOHHBIMU 00pa30BaTENBHBIMU pecypcaMu B (hopMax, aJanTHPOBAHHBIX K OTPAaHHYCHHSIM

UX 370POBBSL.
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9. JIucT u3MeHeHuH (TOMoTHeHU )
B pabouyio mnporpamMmy IuCUMIUIMHBI «[IprMeHeHHe YHCIEHHBIX METOJO0B B OHOJOTHUH,
9KOJIOTMM M MEIULUHE» 10 HampasyieHuto noarotoBku 01.04.02 — [IpuknanHas mareMaTuka u
nHbOpMaTHKa HampaBleHHOCTH «MaTtemaTndeckas (PU3MKa M COBPEMEHHBIE KOMITBIOTEPHBIC

TexHosiorum» Ha 2023-2024 yueOHbIii TO/I.

Ne IlepeyeHb BHOCUMBIX
aemeHnT (myHkT) PII/] P . o¢ . Mpumeyanue
n/n H3MEHEeHUl (JI0MOJIHeHil)
1.
2.
3.

OO6cyx1eHa 1 peKOMEHI0BaHa Ha 3acelaHuu Kadeapbl

Ipurnaouou mamemamury u UHGOPMAMUKY

[TpoTtokos Ne 2 ot «02» centsiops 2023r.

3aB. kadeapoi A.P. beuenoBa
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