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1. IINTAHUPYEMBIE PE3YJIBTATbBI OBYYEHHUA 110 JUCHUIIJIMHE
MOAYJII0), COOTHECEHHBIE C INIAHUPYEMbBIMH PE3YJbTATAMH
OCBOEHMS OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

Hacrosimas pabovas mporpaMma AMCHUIUIMHBI yCTAaHABIMBACT TPEOOBAHUS K 3HAHUAM U
YMEHHMSIM CTY/ICHTA, a TAK)KE ONpeAeNseT COAEPKAHUE U BUIbI YU€OHBIX 3aHATUN U OTYETHOCTH.

[Iporpamma pa3paboTaHa B COOTBETCTBHH C:

» CaMOCTOSATETLHO yCTaHABIMBaeMbIM oOpa3oBatenbHbIM cTanaapTom (CYOC 3++) mo
HalpaBJICHUIO MOArOTOBKU (ypoBeHb OakanaBpuata): 09.03.02 «MHopManmoHHble CUCTEMBI U
TEXHOJIOTHI;

* OcHOBHOI mpodeccuoHaNbHOW 00pa30BaTENFHON NPOrPaMMOM IO HAIPABJICHUIO
noarotoBku 09.03.02 «MHpOpMaIIMOHHBIE CUCTEMBI U TEXHOJIOTHI;

* YuebubM utanom MI'TY um. H.D. baymana no nHanpasnenuto noarorosku 09.03.02
«MHpOpMaLIIOHHBIE CUCTEMBI U TEXHOJIOTUN.

I[Ipy  oCBOEGHMM  JAMCHUIUIMHBI  IUTAaHUpyeTCs  (opMuUpOBaHME  KOMIETEHLUH,
MPEIYCMOTPEHHBIX OCHOBHOM NpodeccnoHanbHOM oOpazoBarenbHor mporpammont (OITOIT) na
ocaoBe CYOC 3++ mo nampasienuto noarotoBku 09.03.02 «MupopManmoHHbIE CUCTEMBI H
TEXHOJIOTHN (YpOBEHb OaKaiaBpuara)

Inpp xoMneTeHUH, KO
HANPABJICHUS
DopMyJIMPOBKA KOMIIETEHIIUH
NMOAr0OTOBKH/CIIENHAJTbHOCTH
no CYOC 3++
Oo6menpogeccnoHalbHbIe KOMIIETEHIIMN COOCTBEHHbIE
CriocobeH npuMEHSTh eCTECTBEHHOHAYYHBIE U
oOLIeMH)KeHEPHbIE 3HAHUS, METObl MAaTEMAaTUYECKOTO
OIIKC-1 aHaJIM3a U MOJCIIMPOBAHUS, TEOPETUUECKOIO U
(09.03.02) AKCIEPUMEHTAIBLHOIO UCCIIEI0BaHUS, COBPEMEHHBIE METO,IbI
U3BIICUCHHSI 3HAHUH U (DOPMUPOBAHMSI HHTEIICKTYaIbHBIX
Mozenel B mpodeCcCHOHAIBHOM eI TeTbHOCTH

Hns ocBoenus kommnereHiui, Bxoasmmx B OIIOII, mpeaycMOTpeHBI clienyromme
WHANKATOPBI JOCTUKEHHSI KOMITETeHIUH (Tadbiuna 1).



Tabauna 1. UHukaTopsl JOCTHXKEHUS! KOMIIETEHIIUN

1 2 3
IIn¢pp xoMneTeHUH, KO NHaukaTopsl JOCTHKEHUA KOMIIETEHIIUT ®opMBbI M MeTOABI 00YUYeHHS1, CIIOCOOCTBYIOIHE
HalNpaBJICHUSA (popMHPOBAHUIO U PA3BUTHIO KOMIIETCHIIUH

NMOAr0TOBKH/CNIEeNHAJTbHOCTH MO
CYOC 3++, hpopmyiupoBKa

OIIKC-1

(09.03.02)

CrniocobeH npuMeHsTh
€CTECTBEHHOHAYYHBIC U
o0IIenH)KeHEpHbIE 3HAHUS,
METO/Ibl MATEMAaTHIECKOTO
aHaJIM3a U MOJICIIMPOBAHUS,
TEOPETHYECKOTO U
IKCTIEPUMEHTAIBEHOTO
HCCIIEIOBAaHMSI, COBPEMCHHBIC
METO/IbI U3BJICUCHUS 3HAHUH U
dhopmMupoBaHUS
MHTEJUICKTYaJIbHBIX MOJICIICH B
npodecCHOHaIbHON AeATeTbHOCTH

3HATbH

- METOJIbl MATEMATHYECKUX, CCTECTBEHHOHAYYHBIX U
O6H.[eHH)KeHepHBIX JUCHUIIIIMH OJIA aHaJIn3a,
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO H
SKCHCPUMCHTAJIILHOT'O UCCJIICIOBAHUS, U3BJICUCHUSA
3HAHWUU TP MTPOSKTUPOBAHNU KOMITOHEHTOB
UH(POPMALIMOHHBIX CHCTEM

YMETDH

- IPUMCHATL CCTCCTBCHHOHAYYHBIC U O6H.[eHH)KeHepHBIe
3HAHMS, METOIbI MATEMATHYECKOTO aHaIM3a U
MO/JICITUPOBAHUS, TEOPETUUCCKOTO U
9KCTIIEPUMEHTAIBHOTO UCCIICI0OBAHUS B
po(hecCHOHATILHOM JIEATEIIEHOCTH

BJIAJIETH

- HaBbIKaMU IMPUMCHCHUS CCTCCTBCHHOHAYYHBIX U
OOIIEHHKCHEPHBIX 3HAHHI, METOJIOB MATEMaTHUYECKOTO
aHaJu3a ¥ MOJICIIMPOBAHUS, TCOPETHUYECKOTO U
9KCTIIEPUMEHTATBHOTO UCCIICIOBAHUS B
po(heCcCHOHALHON e TEIILHOCTH

®opMbI 00yUeHHS:

OpoHTaNbHAS U TPYIIOBasi GOPMBI.

Metoab! 00yueHust:

CrnoBecHbrit meTon o0ydeHus (JIexiun)

Metonsl pakTudeckoi pabotsl (CeMuHapHhI)

Meroa npob6iiemHoro o0ydeHus (CamocrosiTepHas
paborta)

AKTHBHbIE H MHTEPAKTHUBHbIE METO/IbI 00y4YeHHUSI:
00CyXKIeHUE MPAKTUIECKUX TPUMEPOB HA JEKIUAX
ceMHHapax




2. MECTO UCIUMIUVIMHBI B  CTPYKTYPE OBPA3OBATEJIbHOI
ITPOI'PAMMBI

Hucrunmuaa BxomuT B biok Bl «Jluctumamael  (Momysn)» 00pa3oBaTENbHOM
nporpamMMbl  OakanaBpuata mo HanpasieHuto 09.03.02 «MHpopManMOHHBIE CHCTEMBI U
TEXHOJIOTHUI.

Jis u3ydeHusl JAUCUUIUIMHBI HEOOXOMUMBI 3HAHMSI, IMOJYYCHHBIE HA MPEABIAYIIEM
YpOBHE 00pa30BaHUs.

OcBoenne y4eOHOM JUCIUIUTUHBI CBS3aHO ¢ (POPMHPOBAHUEM KOMIIETCHIIMN C Y4ETOM
matpuiel komnereHiuid OIIOIl ans HampaBiieHus: TOATOTOBKH (ypOBEHb OakaliaBpuara):
09.03.02 «MIH(pOopMaIMOHHBIE CUCTEMBI U TEXHOJIOTHUI.



3. OBBbEM JUCIUIIJIMHbI

OOmuit 00beM NUCHUIUTMHBI COCTABISET 4 3aUeTHBIC CIUHUIIBI (3.€.), KOTOPBIE COCTOSIT

n3 144 akagemmveckux daca (ak.u.) wid 108 actpoHoMuueckumx dYacoB. B Tom umcre:
1 cemectp — 4 3.e. (144 ax.u.).

Tabauna 2. O0bEM AUCIUTUIMHBI 110 BUJaM y4eOHBIX 3aHATHH (B aK.4.)

O0bem 1o cemecTpam, aK. 4.
N Kosan4yecTBo ceMecTPpOB 0CBOCHUS
Buabl yueOHo# padoThbl
Bcero AU CIUILIMHBI

1
O0BeEM OUCIUIUINHEI 144 144
AynutopHasi padora* 68 68
Jlexrum (JI) 34 34
Cemunapsi (C) 34 34
CamocrositeanHas padora (CP) 76 76
Hpopau60TKa y4eOHOTro Marepuasia 495 495
JEKINH
IToaroroBka k ceMruHapam 4.25 4.25
Brinonnenue gomaiixero 3agaHus 18 18
[ToaroroBka K py0eKHOMY KOHTPOJTIO 6 6
Jlpyrue BUJbI CAMOCTOSITENIbHOM pabOoThI 43.5 43.5
Buja npoMeKyTOYHOM aTTecTAlNU PacnpeneieHHBIN YK3aMeH

*B TOM YHCIIe, B (hOpME MPAKTUIECKON TOTOTOBKH



4. COIAEPXAHUE JUCHUIJIMAHBI, CTPYKTYPUPOBAHHOE IO MOAYJISIM YYEBHOM JUCHUILINHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIN ACTPOHOMMNYECKHUX YACOB 1 BUJ1OB YYEBHbIX

3AHATUI
Taouauna 3. Conepxanne TUCHUTUINHBI
Bunbl 3ansaTuii*, ak.u. Mudp Texkyumii KOHTPOJIb
KOMIETeH I,
Ne n/m HanmenoBanue Moxy.is 3aKpeIIeHHbIX 32 Cpoxk KOHTpO/ILHBIE Basnt
A C Jap AP cp mojyJiem (Ko mo (HemeJis) MepOonpUsTHSA (Mun/
CYOC 3++) MaKc)
1 cemecTtp
BeKTopHas are6na. IpsaMbLe 1 Jlomaniaee 3aganue 1 7/12
1 eKTop opa, TpAMBIC 18 18 0 0 40 | OIKC-1 9 PyGeskHbli KOHTPOID 1 19/31
TUIOCKOCTH
HUTOIO: 26/43
K 5 Jlomarnnee 3aganue 2 7/12
2 PHBBIC I TIOBEPXHOCTH &7T'0 16 16 0 0 36 | OIKC-1 16 PyGexHblit KOHTpOIB 2 | 27/45
nopsiaka, Mmatpuiiel 1 CJIAY
HUTOI'O: 34/57
HUTOI'O 3a cemecTp 34 34 0 0 76 | - - - 60/100

*B TOM 4HCIIe, B (hOpME NMPAKTUIECKON TOATOTOBKH




Conep:kanue IMCHUILVIMHBI, CTPYKTYPHMPOBAHHOE 0 TeMaM (MOLYJIsIM)

Ne,
n/n

HanmenoBaHme MOayJisd, COACPKAaHUE

Yacel

1 cemecTp

BexkTopHas ajiredpa, npsiMble U INIOCKOCTH

Jlexnun

18

1.1

BexTopHas aaredpa

CkansipHble U BEKTOpHbIE BenuunHbl. HanpaBnennsle orpesku. Pa-
BEHCTBO HAIIPABJICHHBIX OTPE3KOB. CBA3aHHBIE, CKOJB3ALINE U CBO-
60aHbIe BEeKTOpHI. JlTMHA BEKTOpA.

JluHeliHbIE olepaluy HaJ BEKTOpaMHU M MX anreOpanyeckue CBOIi-
ctBa. HyseBoil ¥ MpOTUBOIOJIOKHBIA BEKTOP, BHIMUTAHUE BEKTOPOB.
Bekropnele npoctpancrsa V), V;, V.

JIuHeitHas 3aBUCUMOCTh BEKTOPOB. Kputepun JIMHEHHON 3aBUCUMO-
CTHU JIBYX, TPEX U YEThIpeX BEKTOpPOB. ba3uc Ha NnpsMoH, Ha MIIOCKO-
CTH U B mpocTpaHcTBe. KoopAnHATHI BeKTOpa B 3aJjaHHOM Oasuce.
JluHeiHbIe onepanyy HaJl BEKTOpaMu B KOOPAMHATHOHN Gopme.
VYron mexay AByms BekropaMu. OpToroHanbHast IPOEKIUsS BEKTOpa
Ha HampaBJIEHHE APYroro BEKTOpa M €€ JIMHEiHble cBoiicTBa. Cka-
JSIPHOE TIPOU3BEJCHHUE JIBYX BEKTOPOB, €ro anredpandeckue CBOii-
ctBa. OpTOroHaIbHOCTh BEKTOPOB. HaxoxkieHne IIMHBI BEKTOpa U
yria MeIy BEKTOpaMH IpU IOMOIIN CKAJISIPHOIO IPOU3BENCHUS.
OpTtonopmupoBanHblii 0asuc B V. KoopanHaTsl BEKTOpa B OPTOHOP-

MUPOBaHHOM 0a3uce Kak MPOEKIMU ITOT0 BEKTOpa Ha HAIPaBJICHUE
0a3uCHBIX BEKTOPOB. DOpMYIIBI 1711 BBIYUCIICHUS CKAJISIPHOTO MPO-
W3BEACHUS, JUIMHBI BEKTOPA, KOCUHYCA YIJIa MEX/1y BEKTOPAMHU Yepe3
KOOpJMHATHI BEKTOPOB B OPTOHOPMHUPOBAaHHOM Oazuce. Hampasmsiro-
IIME YIJIbl BEKTOPAa, CBOMCTBO UX KOCHHYCOB.

VYcnoBue KOJUTMHEAPHOCTH BEKTOPOB B KoopaAuHATHOU Gopme. Opu-
eHTauusi Oa3uca, MpaBble U JIEBbIE TPOMKH BEKTOPOB. Bekropnoe
IIPOU3BEJICHNE JABYX BEKTOPOB, €r0 F€OMETPUUYECKUI M MEXaHUYe-
CKUM cMbICiI. AnreOpandeckue CBOWCTBA BEKTOPHOTO IMPOU3BEJE-
HUA. Bpluncinenne BEKTOPHOIO MPOU3BEACHUS B OPTOHOPMHUPOBAH-
HOM 0a3uce.

CMelraHHOE TPOU3BEIEHNE BEKTOPOB, €T0 T€OMETPUUECKHUI CMBICII.
Anrebpanyeckue CBOMCTBA CMEIIAHHOTO MPOU3BEeACHUS. Bhrancie-
HHUE CMEIIAaHHOTO MPOU3BEICHUS B OPTOHOPMHUPOBAHHOM 0azuce.
YcnoBue KOMIIJIAaHAPHOCTH TPEX BEKTOPOB.

1.2

IIpsiMbIe ¥ MJI0CKOCTH

JlexapToBa cuctemMa KOOpAMHAT B IPOCTpaHCTBE. Paauyc-BekTop
Touku. [IpssMoyronbHast 1ekapToBa cucTeMa KOOpANHAT.

Pewenne npocrenmmx 3anad aHaIUTUYECKON T€OMETPUU: JEIICHUE
OTpE3Ka B 3aJaHHOM OTHOIIIEHUH, BBIYMCIICHHUE JUIMHBI OTPE3Ka, II0-
mIaJei mapauiesorpaMma U TpeyrojibHUKa, 00bEMOB Mapaiesieni-
neaa v TeTpasapa.

[Ipsmas Ha IIOCKOCTH, €€ HANPABJISIIOIINI K HOPMAJIbHBIM BEKTOPHI.
Pasznuunble BUABI ypaBHEHUsI IPSIMOM HA INIOCKOCTH: IIPSAMast C YIJI0-
BbIM KOX(p(UIIMEHTOM, MapaMeTpUUecKHe ypaBHEHUS, KaHOHHYE-
CKO€ ypaBHEHHE, YPaBHEHHUE B OTpe3Kax, oduiee ypaBHeHHEe. B3aum-
HOE pacIoyOKEHNE JBYX MPSAMBIX Ha INIOCKOCTH.
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e VYpaBHEHHE IJIOCKOCTH, TPOXOAIIECH Yepe3 3aJaHHYyI0 TOUKY Mep-
NEHIUKYISPHO 33aHHOMY BekTopy. Ob1iee ypaBHEHUE TIOCKOCTH.
YpaBHEHHE IIIIOCKOCTH, TPOXOASIIEH Yepe3 TpH 3aJaHHbIE TOUKH, HE
JeKalie Ha OJHOM NpsMOi. YpaBHEHHUE INIOCKOCTH "B OTpe3Kax'.
B3anmHoe pacrnonokeHue IBYX IUIOCKOCTEH. YTOJI MEXAy ABYyMS
IUIOCKOCTSIMU. PaccTossHME OT TOUKM A0 MIockocTu. Pacnonosxenne
3a/IaHHOM TOYKU OTHOCUTEIBHO CTOPOH INTIOCKOCTH.

e OOmme ypaBHeHUs NpsMOi. BekTopHoe ypaBHeHue npsiMmoid. Kano-
HUYECKHE U NTapaMeTpUYECKUe ypaBHEHUS IpsiMoil. B3anmuoe pac-
MOJIOKEHUE PSIMOM U INIOCKOCTH, ABYX IMPSIMBIX B IPOCTPAHCTBE.
Yroa Mexay AByMsl IPSMBIMM, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO.
Pacctosinue ot Touku 10 nmpsiMoi. PaccTosiHre Mexay IByMs CKpe-
HIMBAIOIIUMHUCS TPSIMBIMH.

CemuHapbl 18
Cl1.1 | Onpenenurenu u CJIAY 2-ro u 3-ro nopsijika. 4
Cl2 Jlunelinble oneparnuu HaJ BeKTopamMu. PasznoxkeHune BekTopa mo 6asucy. 6
CxkassipHO€, BEKTOPHOE, CMEIIAHHOE MTPOU3BEJICHUSI BEKTOPOB.
[IpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBE, X B3AUMHOE PACIIOJI0KEHHE.
C1.3 | PaccrosiHME OT TOYKH J0 IIOCKOCTH U OT TOYKH JO MPSIMO, paCCTOSTHUE 8
MEXAY CKPEIIMBAIIMMUCS MPSMBIMHU.
CamocTosiTesibHasi padboTa 40
CP1.1 | Bommonnenue nomansero 3aaanus Nel 9
CP1.2 | IloaroToBka Kk pyoeskHOMY KOHTpOJt0 Nol 3
CP1.3 | IIpopabGoTka yueOHOTO MaTepuaa JeKIun 2.25
CP1.4 | IloaroroBka K ceMUHapam 2.25
CP1.5 | Ipyrue BuibI CAMOCTOSATENBHOM paboThI 23.5
2 Kpusbie 1 noBepxHOCTH 2-10 mopsiaka, Matpuubl 1 CJIAY
Jlekuuu 16
KpusBbie 1 MOBepXHOCTH BTOPOIr0 MOPSIAKA
e Kpussie BTOporo nopsaka. Diuric, runepOona, nmapadosna, ux Ka-
21 HOHUYECKHE YPABHEHUS, TEOMETPUUECKUE U ONITUYECKUE CBOMCTBA. 4
e [loBepxHocTH BTOpOro nopsaka. Meron ceuenuii. [loBepxnoctu
BpauieHus. Llunaapryeckre 1 KOHMYECKUE OBEPXHOCTH. DJUINII-
COHJI, TUTIePOOJIONIBI, KOHYCBI, TapaOOJIOUIBI.
Marpuubi
e (CrneunanbHble BUJbI MaTpull. JIMHEHHbIE onepauu HaJ MaTpULIaMH.
TpancioHrpoBaHUE MATPHUIIbI. ANTeOpanyecKre CBOMCTBA JIMHEH-
HBIX ONepalii ¥ TPaHCIIOHUPOBAHUSI.
e VYMHOXEHHE MaTpHll. AlreOpandeckue CBOUCTBA YMHOXKCHHUS.
biiounbie MaTpULIbL.
e DiieMeHTapHble peoOpa3zoBaHus MaTpUll. DKBUBAJICHTHbIC MaT-
29 puubl. [IpuBeaenne MaTpuilbl K CTyIEHYaTOMY BU1Y C TOMOUIBIO 6

3JIEMEHTAPHBIX TPEOOpPa30BaHUN CTPOK.

e [lepecTaHOBKH, MOJICTAHOBKHU M MX YETHOCTh. CBOMCTBA YETHOCTH.
Onpez[eJmTenL ManI/II_H:I HpOI/ISBOJIBHOI‘O HOpH,Z[Ka, €ro CBOﬁCTBa.
Onpenenurenb TPAHCIOHUPOBAHHOW MaTpUIlbl. OnIpeAeuTeNb Mpo-
HA3BEJICHUS IBYX KBaJApPaTHBIX MaTPHLI.

BripoxneHHbIe U HEBBIPOKICHHBIE MaTpuLbl. [IpuBenenue kBaj-
paTHOM HEBBIPOKICHHON MATPUIIbI K €IMHUYHOMN C OMOIIIBIO 3JIe-
MEHTApPHBIX MPE0OPa30BaHUN CTPOK.
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e (OOparHas MaTpuIla, €€ eAMHCTBEHHOCTh, KPUTEPH €€ CYIIECTBOBA-
Hus. [Ipucoenunennas marpuia. Beraucnenue o0paTHOM MaTpHUIIbI
C TIOMOIIIBIO 3JIEMEHTAPHBIX Npeodpazoanuii. OOpareHue mpous-
BEJICHUS JIBYX KBaJI[paTHBIX HEBBIPOKJEHHBIX MaTpull. Pemenue
MaTPUYHBIX YDABHEHUN AX = B U XA = B C HEBBIPOXKIECHHOU
MaTpuLen 4.

o JluneitHas 3aBUCUMOCTD CTPOK U CTOJOIIOB, KPUTEPUI JIMHEHHOM
3aBUCHUMOCTH. PaHT MaTpHIlbl M €ro cBOMCTBa. Teopema o coxpaHe-
HUU paHTa MaTPHIIBI IPH AJIEMEHTapHBIX peoOpa3oBanmsx. Teo-
pema o 6a3uCHOM MUHOpPE U €€ cieCcTBUS. MeTOo bl BEIUUCICHUS
paHra MaTpHIIbL.

23

CJIAY

e Cucremsl THHEHHBIX anredpandeckux ypaBaenuii (CJIAY). Koop-
JTUHATHAsI, MaTpUYHAsl U BEKTOpHas (hopMebl 3anucu. Kpurepuii
Kponekepa — Kanemnu coBmectHoctu CJIAY. Meron IMaycca pe-
menust CJIAY, Be160p 6a3UCHBIX M CBOOOAHBIX epeMeHHBIX. Kpu-
Tepuil enuHCTBeHHOCTH pemeHus CIIAY.

e Opnopoansie CJIAY, cBoiicTBa ux pemennii. Kpurepuii cymiectBo-
BaHUsl HEHYJIEBOI'O PELICHUsI OAHOPOJHON cuctembl. CBOMCTBA pe-
HIEHUW OJTHOPOJAHOM cucTeMbl. DyHIaMEHTaIbHAA CHCTEMA pelie-
HUI OTHOPOJTHOW CHCTEMBI JIMHEHHBIX alreOpanyecKux ypaBHEHUH,
TeopeMa o ee cyllecTBoBaHuM. HopManbHas pyHIaMeHTanbHas CH-
cTema penieHuid. Teopema 0 CTpyKType 00IIero pemeHus 0THOPO/I-
Hoit CJIAY.

e Heonnopoansie CJIAY, cBoiicTBa ux pemenuii. Teopema o cTpyk-
Type obuiero pemenust HeogHopoaHoi CIIAY.
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KoMmuiekcHble unciia

o KowmrmekcHble yncia, X anredpandeckasi, JPUrOHOMETPUIECKas U
JKCIOHEHIMaNbHas ¢popMma 3anucu. J{ecTBUs HaJl KOMITJIEKCHBIMU
yucnamu. Bo3BeneHue B CTeNeHb U U3BJICYEHUE KOPHS U3 KOM-
mieKcHoro yucna. @opmyssl Ditnepa. OcHOBHAs Teopema aJireOphl.
PaznoxeHre MHOTOYJICHOB C ACHCTBUTEIBLHBIMU KOA((DUITIEHTAMHI
Ha HEMPUBOAUMBIE MHOXHUTENHU. Pa3inoxeHune paroHaibHbIX JIPO-
Oeii B CyMMY IPOCTEHIIIHX.

CemuHapbl

16

C2.1

Kpussie Broporo nopska. [loBepxHOCTH BTOPOTO NOPsJIKa, UCCIETOBAHUE
METOJIOM CEUYECHUH.

C2.2

Marpuibl. JInHelHbIE Onlepalvy ¢ MaTpULAMU. Y MHOKEHUE MATPHII.
Brrancnenne oOpaTHoi MaTpuIlbl. Perenre MaTpuuHbIX ypaBHEHUH.
Boluncienue panra MaTpuisl.

C23

Pelienue cuctem JIMHEHHBIX OTHOPOAHBIX YpaBHEHUM. Pemenue cucrem
JIMHENUHBIX HEOTHOPOAHBIX YPaBHEHUMU.

C24

Omneparuy HaJy KOMIUIEKCHBIMU drciiamu. [Tepexo oT oHO#M GpopMbl
3alUCU KOMIUJIEKCHOTO YUCIIa K Apyroi. Bo3BegeHne KOMIUJIEKCHOTO YMCIIa
B CTEIICHb, U3BJICUYCHHUE KOPHSI.

CamocTosiTesibHasi padboTa

36

CP2.1

Brimonnenune nomarnero 3aganus Ne2

CP2.2

[ToaroroBka kK pyoe:kHOMY KOHTPOJTE0 No2

(O8]

CP2.3

[TpopaboTka yueOHOr0 MaTepuana JISKIHi

[\

CP2.4

IToaroroBka Kk ceMuHapam

CP2.5

Jlpyrue BUIbI CAMOCTOSITENIEHOM PabOTHI

20
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5.

YUEBHO-METOJIWYECKOE OBECIIEYEHHE CAMOCTOSATEJbLHOM
PABOTBI CTYJAEHTOB

CamocrosiTenpHas paboTa CTYASHTOB IO JAUCIHUIUIMHE 00ECTICUMBACTCS CIICIYIONIUMHU y4eOHO-
METOAMYECKUMU MaTEepUaIaMHU:

l.
2.

Pabouas nporpamMMa IuCIUILIUHBIL.

[lepeyenp y4ueOHON nMUTEpaTypBl U JOMOJHUTEIBHBIX MAaTEPUAIOB, HEOOXOIUMBIX JUIS
OCBOCHMS AUCIUIUIHHEI [Pazaen 7 Pabouelt mporpaMmbl JUCITATIIAHEI .

[lepeuens pecypcoB cetu HTEpHET, pEKOMEHTyEeMBbIX JUIsl CAMOCTOSATENIbHOM pabOThI IPH
OCBOCHHMH JAUCIUIUTMHBI [Paznen 8 Pabodveit mporpaMMbl AUCITUTUTHHBI].

Metoauueckue yka3aHus Ui CTyJE€HTOB [0 OCBOCHHUIO TUCHMILUIMHEI [Paznen 9 Paboueit
IIPOrPaMMBbI JUCLUIUIHHBI].

[lepeyenbp MHPOPMALMOHHBIX TEXHOJOTUH, UCHIOIB3YEMBIX MPH U3YUYECHUH AMCLUUILINHBL,
BKJII0Yasl IEpEYEHb IPOrpaMMHOI0 o0ecrieueH st, ”HYOPMaIIMOHHBIX CIIPABOYHBIX CUCTEM
u nnpoeccuonanbHbIx 6a3 qanubIx [Paznen 10 PaGoueil mporpaMmbl AUCIUTUIMHBL .

CTyIeHTHI MMONYYal0T JTOCTYN K YKa3aHHBIM MaTepualiaM HauyMHas C TIEPBOTO 3aHATHSA IO
mucuuiuimae, B coorseTcTBuu ¢ OITOIT.
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6. ®OHJ OIEHOYHBIX CPEJCTB JJsI TPOBEJAEHMSI TEKYIIETO
KOHTPOJISI U TPOMEKYTOYHOIN ATTECTALIIMA CTYAEHTOB MO
TV CHATIIAHE

@onn  onenounbix cpeacts (POC) nansg mpoBeleHUS TEKYHIET0 KOHTPOJIS H
IPOMEKYTOUHOW aTTeCTAalMM OOydYaloUMXCs 10 JUCLUIUIMHE Oa3upyeTcss Ha IepedHe
KOMIIETEHIIMH C yKa3aHUEM 3TaroB UX (POPMHUPOBAHUS B MPOLECCE OCBOCHHS 00pa30BaTEIbHOM
nporpammbel. @OC obecnieynBaeT OOBEKTUBHBIH KOHTPOJIb JOCTHIKEHUS BCEX PE3yJbTAaTOB
00y4YeHHsI, 3aTUTAHUPOBAHHBIX ISl AUCIUTITNHBIL.

®OC Bxitouaer B ceosi:

— IepeueHb KOMIIETEHLUH C yKa3aHHUEM JTalnoB UX (OPMUPOBAHMS B IPOLECCE OCBOCHMS
00pa30BaTeNIbHONM IPOrpaMMBl;

— OIHMCaHWe I0KAa3aTelei U KpUTEPHUEB OLICHNWBAHUSA KOMIIETCHIMI Ha Pa3jM4YHBIX dTanmax MX
(dopMHpOBaHUsI, ONUCAHNE IIKAJ OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIC 3a/IaHUs WIM MHBIE MaTepHalibl, HEOOXOIUMBIE Uil OLEHKH 3HAHUH,
YMEHUH, HaBbIKOB U (WJIM) OIBITA AEATEIBHOCTH, XapaKTepU3yIOIue 3Tanbl (OPMUPOBAHUS
KOMIIETEHIINI B IPOIIECCE OCBOECHUS 00pa30BaTeIbHOM MPOTrPaMMBL;

— METOJUYECKHE MaTepuaibl, ONPEICISIOIINE MPOLEAYpbl OLICHUBAHWS 3HAHWN, YMEHHII,
HaBBIKOB M (MJIM) OIBITA JESATEIbHOCTH, XapaKTePU3YIOIUX 3Tanbl (OPMHUPOBAHUS
KOMIIETCHIIUH.

KoHTpOib OCBOEHUS NUCHUIUIMHBI MPOU3BOAMTCA B COOTBETCTBUM C IlosoxeHnmeM o
TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOU arrectanuu odyuatoumxcs B MI'TY um.
H.D. baymana.
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7. TEPEYEHb YYEBHOW JIUTEPATYPbBI M  JOIOJHMUTEJBHBIX
MATEPUAJIOB, HEOBXO/JUMBbIX JJIS1 OCBOEHUSA JUCIUITIJIMHBI

Jluteparypa

1. KanarnukoB A. H., Kpumenko A. 1. AranuTudeckast reoMeTpus : y4eOHUK IS BTY30B /
KanaraukoB A. H., Kpumenko A. I1. ; pen. 3apyoun B. C., Kpumenko A. I1. - 9-e u3z. - M. : U3a-
Bo MI'TY um. H. D. baymana, 2019. - 374 c. : un. - (Maremaruka B TEXHUYECKOM YHUBEPCUTETE.
Kommiekc yueObnnkoB u3 21 Beimycka ; B 3). - bubmumorp.: ¢. 362-363. - ISBN 978-5-7038-
4904-0. - ISBN 978-5-7038-3845-7.

2. COopHUK 3a/1au IO MaTeMaTHke : yae0. mocodue /uist BTy30B : B 4 4. / pen. Edumos A. B.,
Hemunosuy b. I1. - 6-¢ uzn., crep. - M. : Anbsine, 2010. - [lepeneuarka ¢ 3-ro u3a. 1993 r. Y. 1 :
Jluneiinas anrebpa U OCHOBBI MaTeMaTuueckoro aHanmmsa. - 2010. - 478 c¢. - ISBN 978-5-903034-
89-5.

I[OHOJIHI/ITQJILHBIC MaTepHuaJjbl

1.  Bbexnemumes /I.B. Kypc ananurndeckoii reomeTpuu u JuHEHHOHN anreOpbl. — M.: ®dusmart-
T, 2005. — 336 c.

2. Kuerenuk [I.B. CoopHuK 3amau mo aHanuTtudeckoit reomerpuu. — Cuo.: [Ipodeccus, 2001.
—240c.

3.  bexuemumena JLA., [lerpoBuu FO.A., UybapoB U.A. COOpHUK 33734 MO aHATUTHUYECKOU
T€OMETPHUHU U JUHEHHOM anredpe. — M.: Hayka, 1987. — 496 c.

4.  Wneun B.A,, [lo3usak O.I'. Ananutndeckas reomerpusi. — M.: ®@usmaraut, 2003. — 240 c.

5. Wneun B.A., [To3usk O.I'. Jluneitnas anredpa. — M.: ®usmatiaut, 2003. — 296 c.

6. IleneBuna A.®., 3opuna .I'. BektopHas anrebpa u ananmuTuyeckas reometpus. — M.: U3z-
Bo MI'TY um. H.D. baymana, 2002. — 46 c.

7. Hdyb6orpaii U.B., JleBaukoB B.M., MakcumoBa E.B. Meroanueckre ykazaHus K BBITIOJIHE-
HUIO TOMAIIIHETO 3a/anus 1o teme “Kpussie Broporo nopsiaka”. — M.: U3a-so MI'TY um,
H.3. baymana, 2002. — 52 c.

8.  I'macko A.B., ITokposckuii N.JI., Cranmo B.B. CucreMbl TMHEHHBIX anreOpandecKux ypas-
HeHuil. — M.: U3n-8o MI'TY um, H.D. baymana, 2004. — 61 c.
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10.
. DNEeKTpPOHHO-OMOIMOTeUHasT cUCTeMa «YHHUBEpCUTETCKas OMONIMOTEeKa  OHJIAMH»

11

12.
13.
14.

15.

16.
17.
18.

. Hanmonanwsnas Dnextponnas budmmorexka (HOB) https://rusneb.ru/.
20.

19

IHEPEYEHb PECYPCOB CETHU HMHTEPHET, PEKOMEHIYEMBIX JIJIs1
CAMOCTOSATEJIBHOU PABOTHI 1P OCBOEHUU JTUCIUAITJIMHBI

Caiit yauBepcurera: http://bmstu.ru

OnexkTpoHHass  oOpaszoBarenbHas cpema MO MITY  wum.  H.D.baymana
http://portaldo.mgul.ac.ru/

bubmuoreka MI'TY um. H.O. baymana http:/library.bmstu.ru.

Caiit UznatensctBa MI'TY um. H.D. baymana https://press.bmstu.ru
Hayuno-texuunueckas 6ubnanorexka KO® MI'TY um. H.D. baymana. http:/library.bmstu-
kaluga.ru.

bubmuoreka M® MI'TVY um. H. D. baymana https://mf.bmstu.ru/info/library/

Poccutiickas rocynapcTBenHas onbnuoreka http:/www.rsl.ru.

lNocynapcrBennas myOoIuIHas Hay4YHO-TEXHUYECKas oubnuoreka Poccun
http://www.gpntb.ru.

Hayunas snexkrponnas 6ubmmoreka http:/eLIBRARY.RU.

DNeKTpoHHO-O0uOIMOoTeuHas cucTeMa u3aarenberBa «Jlanby http://e.lanbook.com.

http://biblioclub.ru.

OnexTpoHHO-0nOaMoTeuHast cuctema «IPRbooks» http://www.iprbookshop.ru.
OnekTpoHHo-O6ubanoreunas cucrema (ObC) «FOpaiity» https://biblio-online.ru.
Hentpanpnass  Oubnuoreka  oOpa3zoBaTelbHBIX — pecypcoB  MwunHoOpHayku PO
www.edulib.ru.

Enunas  xomrekuust  nudpoBbIX — oOpa3oBaTenbHBIX  pecypcoB  http://school-
collection.edu.ru.

®denepanbHbIi HEeHTp HHPOPMAITMOHHO-00pa30BaTeNbHBIX pecypcoB http:/feior.edu.ru.
DneKTpoHHO-O0ubaMoTeuHas cucrema https://ibooks.ru/.

Buptyansnsiii untansasiii 3a1 PI'b https://ldiss.rsl.ru/.

DNEKTPOHHO-OMOIMOTEUHAsT CHCTEMa, KOTOpas CONEPKUT DIEKTPOHHBIE BEPCUU
y4eOHHMKOB, YYEOHBIX M HAyYHBIX IMOCOOWH, MOHOTpaduil MO Pa3IUYHBIM O00JIACTIM
3HaHMi https://book.ru/.
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9. METOJJUYECKHE YKA3AHHUMA A CTYAEHTOB II0 OCBOEHHIO
JANCHUITINHBI

[lpucrynas x paboTe, KaXAbIH CTYAGHT [JOJDKEH MPUHUMATh BO BHUMaHUE
HUKECIIEAYIONTUE TTOJIOKEHUS.

JlucuumiuHa MocTpoeHa Mo MOIYJIbHOMY HPUHIMNITY, KaKIbl MOAYNb IMPEACTaBISET
c000¥1 TOTUYECKU 3aBEPIICHHBIN pa3/ieN JUCIUILTUHEL. JIMCIUIIIINHA IETUTCS Ha JIBA MOTYJISL.

Ha nepBom 3aHsTHM CTyAeHT moiydyaeT WH(OpMalMiO IS AOCTyNa K KOMILIEKCY
METOJIMYECKUX MAaTEPHAJIOB 11O JUCIHUILIUHE.

Jlekumu MOCBSIIEHBl PACCMOTPEHUIO KITIOYEBBIX, 0A30BbIX MOJOKEHUH TUCIUILINHBI U
Pa3bACHEHUIO YUEOHBIX 3a/IaHUN, BLIHOCUMBIX Ha CAMOCTOSITEIBHYIO TPOPAbOTKY.

[IpakTuueckasi mMOArOTOBKA MOXET BKIIIOUATh B C€0sI OT/IENbHBIC 3aHATHS JIEKIIHOHHOTO
TUNA, KOTOpBIE TPEAyCMaTpPUBAIOT TMepefady Yy4eOHOH HMHPOpMauuu OO0yJaroIUMCs,
HEOOXOAMMOM  JUIsi  TOCJEAYIONIETO0  BBIMIOJIHEHWS  pabOT, CBA3aHHBIX C  Oymymiei
po(hecCHOHATLHOU e TEILHOCTHIO.

CemMuHapbI MPOBOIATCS UIsl 3aKpEIJICHUs] YCBOCHHOM HMH(OpMaluu, MpuoOpeTeHHs
HABBIKOB €€ MPUMEHEHHs IS peIICHHs] MPAaKTUYECKUX 3aJad B MPEAMETHON o0mactu
JUCIUTUIAHBI.

[TpakTudeckasi IOArOTOBKA MPH peaTn3aliy Y9eOHO! JUCIUTIITMHBI OPTaHU3yeTCs MMyTeM
MPOBEICHUSI CEMHHAPOB, IMPAKTHKYMOB, JaOOpaTOPHBIX DPA0OT W WHAMBUAYATbHBIX H(WIIH)
TPYNIOBBIX KOHCYNBTALUN, MPEIyCMATPUBAIONINX YYacTUe OOYYaIONMIUXCS B BBHIMOJHCHUH
OTJIEIbHBIX 3JIEMEHTOB PaldOT, CBA3aHHBIX ¢ Oyayiiel TpodhecCHOHATBEHON eI TebHOCTbIO.

CamocTrosiTejibHasi padoTa CTYJCHTOB BKIIOYACT CIEAYIONIUME BHUIBL: MPOpadOTKa
yueOHOro marepuana JIeKIHi, MOJAroTOBKa K CEeMHHapaM, BBINOJIHEHHE JOMAIIHEro 3aJaHMs,
MOJITOTOBKA K pyOEKHOMY KOHTPOITIO. Pe3ynbTaThl BceX BUIOB PabOTHI CTYACHTOB JOPMUPYIOTCS
B BHJI€ JIMYHOTO pEUTHHra, KOTOPHIA YYUTHIBAETCS HaA MPOMEKYTOYHOW aTTECTAIIMU.
CamocTtosTenbHas paboTa mpeaycMaTpUBaeT HE TOIBKO MPOPAOOTKY MATEPHANIOB JICKIIHA, HO U
UX pacllUpeHue B pe3yJbTaTe MOKCKa, aHallu3a, CTPYKTYpUPOBAHUS M TMPEJCTaBICHUS B
KOMIIAaKTHOM BHJI€ COBPEMEHHOUW MH(OpMAINK U3 BCEX BO3MOKHBIX UCTOYHHKOB.

Texkymmii KOHTPOJIb TMPOBOJIUTCS B TEUEHUE KAXKIOTO MOIYJS, €ro pe3yJbTaThl
CKJIQ/IBIBAIOTCS U3 OIICHOK IO CIEAYIOUINM BUIaM KOHTPOJIBHBIX MEPOTIPUSTHH:

- JlomaiiHee 3aanue
- PyOexHbIil KOHTPOIB.

OcBoeHME AMCUMIUIMHBI M €€ YCIENIHOE 3aBeplIeHHe Ha CTaJAuM MPOMEKYTOUHOM
aTTecTallid BO3MOXKHO TOJBKO MPHU PErYyISpHON paboTe BO BpeMs CeMeCTpa U TUIAHOMEPHOM
MPOXOXKACHUN TEKYILIETO0 KOHTPOJIS.

Jlnis 3aBepiieHus paboThl B CEMECTPE CTYIEHT MOJIKCH BBIMOJTHHUTH BCE KOHTPOJBHBIE
MEPONPUSITHS, BXOIALIUE B TEKYIIHI KOHTPOJIb.

KoHTpoapHOE MEpOTPUSATHE CUMTACTCS BBIITOJHEHHBIM, €CITU 32 HETO CTYJEHT MOJIYYrII
OLICHKY B Oajiax, He HM)Ke MUHUMAaJIbHOM OLIEHKH, YCTaHOBJIEHHOM MPOrpaMMOM AUCIUILITUHBI 1O
JTAaHHOMY MEPOTIPHUSTHIO.

CryneHTsl, He CJaBIIME€ KOHTPOJIBHOE MEPOIpPHUSITHE B YCTAaHOBJIEHHBIH CpOK,
MPOJIOIHKAIOT paboTaTh HaJl HUIM B COOTBETCTBUE C TIOPSIKOM, IPUHATHIM Kadeapoi.

IIpomexyTounas arrecTanms MO JUCIUILUIMHE TPOXOAUT B (opMe pacmpeeIeHHOTO
IK3aMEeHa.

MeToanKa OleHKH 10 PeiTHHTY

CTyneHT, BHIMOTHUBIINN BCE TIPETYCMOTPEHHBIE YIEOHBIM TUTAHOM 3aJaHUs ¥ CIIABIITNI
BCE KOHTPOJIbHBIE MEPOMPUSTHS, MOJy4aeT UTOTOBYIO OLIEHKY MO IUCHUIUIMHE 32 CEMECTp B
COOTBETCTBUU CO IIKAJIOM:
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PeiiTuHr OueHka Ha IK3aMeHe
85 —100 OTJINYHO
71 — 84 XOpOUIO
60 — 70 YAOBJIETBOPUTEIHLHO
0-59 HEYJIOBJIIETBOPUTEIBHO

OneHuBaHuEe IUCLUIUIMHBL BEACTCA B COOTBETCTBUM ¢ [lonoxkeHuem o Tekymiem
KOHTPOJIE YCIIEBAEMOCTH M IMPOMEXYTOUHOM artectanmuu obOydatommxcs B MI'TY um. H.D.
baymana.

17



10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUM, MCIOJIb3YEMBIX
P N3YYEHUU ANCHUIIINHBI, BKJIIOYASA IHEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMUA, NHOOPMANMOHHbBIX
CITPABOYHbBIX CUCTEM U IPO®PECCUOHAJIBHBIX BA3 TAHHBIX

NudopMmannoHHbIe TEXHOJIOTHM:

- OnexkTpoHHass WHPOpPMaLMOHHO-0Opa3oBarenbHas cpega MITY  um. H.D. baymana
obecrieunBaeT JOCTYN K y4e€OHBIM IUIaHaM, pPabOYMM MporpaMmaMm JITUCHHMIUINH (MOIYJIEH),
IporpaMMaM TpPaKTHK, IEKTPOHHBIM y4eOHBIM HM3JaHUSAM U JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, ykazaHHbIM B pabo4yMX Hporpammax AMCHUIUIMH (MOJyJeil), mporpamMmmax MpaKTHK,
dbopMUpOBaHKE TEKTPOHHOTO MOPTHOIHO 00YJAIOIIETOCs, B TOM YHCIIE COXpaHEHUE ero padboT
U OIEHOK 3a 3TH pabotel. [IpegycMoTpeHa BO3MOXHOCTh CHHXPOHHOTO U ACHHXPOHHOIO
B3aUMOJICHCTBHUS CTYIEHTOB M TpenojaBareieil IMOCPEACTBOM TEXHOJOTHH M CIyk0 IO
MEPEChUIKE U TMOJIyUYEHHUIO AJIEKTPOHHBIX COOOIICHHM MEXAy MOJIb30BaTEeNIIMU KOMITbIOTEPHON
cetu MuTepHer.

- DnekTpoHHas mouTa rnpenoaasarens: https:/mail. bmstu.ru;

- Cucrema BigBlueButton https://webinar.bmstu.ru;

- OnexkTpoHHass oOpasoBarenbHas cucrema MITY wum. H.D.baymana https:/e-
learning.bmstu.ru/

I[IporpammHoe obecnevyeHme:

- Arch Linux

- Debian Linux

- LibreOffice

- Mozilla Thunderbird
- OpenOffice

- Koncynbrantllimroc

HNndopmannoHHble CIPaBOYHbIE CHCTEMBbI:

- WNudopmannonno-npasosas cucrema «Koncynsrant [Inroc» http://www.consultant.ru;

— bubnrorexka HOpMaTUBHBIX TEXHHYECKHUX IOKYMEHTOB B cpepe HaBUTAIlUU U IPUMECHECHUS
TJIOHACC https://glonassunion.ru/regulatory-control/technical;

- Karanor nanmonanpabix cranaaptos (Poccranmapt) https://www.rst.gov.ru/portal/gost;

- [TopTan xopnopauuu «Pockocmocy http:// www.roscosmos.ru/;

- Hayuno-oOpa3oBarenbHbiii  mopTan  «bomnbimas — poccuiickass — SHIMKIIOTIEIHS
https://bigenc.ru;

— Bca maremarnka B oqHoM Mecte: http://www.allmath.ru

- OO0pa3zoBaTenbHBIM MaTEeMaTHYECKUH calT: http://www.exponenta.ru

IMpodeccuonanbHbie 6a3bl JAHHBIX:

- [Toptan mamuHoCTpOeHus http://www.i-mash.ru;

— Enunas 6aza OCTos PO https://gostexpert.ru:

— DneKTpOHHBIA (HOH IPABOBON U HOPMATUBHO-TEXHUYECKON HHMOPMAIUH
https://docs.cntd.ru;

- I'ocynapcrBennas cratuctuka PO http://fedstat.ru;
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11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJINMOM
JJIAA UBYYEHUA JUCHUITJINHBI

HepequL MaTCpHUAIbHO-TEXHUYCCKOT'O obecneyeHus JUCHTUITIINHBI

Ne,

. Buj 3ansarui Buja u HamMeHOBaHUE 000PYA10BAHUSA

1 Jleknnu CHenragIbHO 000PYAOBAaHHBIC ayAUTOPUH C
MyJIBTHMGI[HﬁHBIMPI CpGI[CTBaMI/I, Cpe,Z[CTBaMI/I
3BYKOBOCTIPOM3BEICHUS U UMEIOIIUMH BBIXO/ B CETh
HNuTepHeT; noMewenus sl TPpOBEACHUS ay IUTOPHBIX
3aHATUH, 000pyAOBaHHBIC YICOHON MeOEbIO;
aYI[I/ITOpI/II/I, OCHAIIICHHBIC KOMHBIOTepaMI/I C ,Z[OCTYHOM K
0a3aM JaHHBIX U ceTu VIHTepHET; CTyIuu;
KOMITBIOTEPHBIE KJIACCHI.

2 | CemuHapsbl CHenragIbHO 000PYAOBAaHHBIC ayAUTOPUH C
MyJIBTHMGI[HﬁHBIMPI cpeacreamMu, CpeCaACTBaAaMu
3BYKOBOCIIPOM3BEICHUS U UMEIOIIMMHU BBIXOJ] B CETh
HNuTepHeT; noMewenus sl TPpOBEACHUS ay IUTOPHBIX
3aHATUH, 000pYyAOBaHHBIC YICOHON MeOEbIO;
AyaAUTOPUH, OCHAILICHHBIC KOMIIBIOTCpAMU C JOCTYIIOM K
0a3am aHHBIX U ceTd VIHTepHeT; CTyIuH;
KOMITBIOTEPHBIE KJIACCHI.

3 | CamocrosarenbHas padora | OubnamoTeka, MMeromas pabodre MecTa i CTY/ICHTOB;
BBICTAaBOYHBIC 3aJ1bl; aYAUTOPHUU, OCHAIIICHHBIC
KOMITBIOTEPaMH C JIOCTYIIOM K ceTu MHTepHeT.
ComuokyIpbTypHOE TPOCTPAHCTBO YHUBEPCHUTETA
MO3BOJISIET CTYACHTY KaYE€CTBEHHO BBITIOIHSTH
CaMOCTOSITEITLHYIO padoTy.
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