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AHHOTAIUS

JucuunnnHa «be3onacHoCTh 1 3amuTa nHGopManuu B MHGOPMAIIMOHHBIX CUCTEMaX (Ha
AQHITIMICKOM 3bIKE)» BXOAMT B 0Opa30BaTeIbHYIO HPOrpaMMy BBICHICrO OOpa3oBaHMS —
MporpaMMy MAaruCTPAaTypbl [0 HAMpaBiICHHIO NOATOTOBKW/ —crenuansHocTd  09.04.01
«MudopMatuka W BBIYMCIMTENbHAS TEXHHKA» HANPaBICHHOCTH «BCTpOeHHBIE CHCTEMBI
obpabotkn uupopmaumu u ymnpasienus (Embedded Systems)». Jlucummimza peanusyercs
kadeapoit «Neldy.

JlucnuiuinHa HareneHa Ha GOpPMUPOBAHHE Y BBIITYCKHUKA CIICIYIOIINX KOMIICTCHIIUN:

OIIK-5 «CnocobeH pa3pabaThiBaTh W MOACPHU3MPOBATH MPOTPAMMHOE U allapaTHOE
obecrieueHne NHPOPMALMOHHBIX U aBTOMAaTU3UPOBAHHBIX CHCTEM»

OIIK-6 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTBI IPOrPaMMHO-AIIAPATHBIX KOMILIEKCOB
00paboTky MHGOOPMALMH 1 ABTOMATH3UPOBAHHOTO MPOSKTUPOBAHUSHY

OIIK-7 «CrniocobeH azanTupoBaTh 3apyOexHbIe KOMIUIEKChl 00paboTku uH(opManuu u
aBTOMATHU3HPOBAHHOTO [IPOCKTUPOBAHUS K HYXKJIAM OTEUECTBEHHBIX HPEPUSITHI

CozepixaHue AMCLUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C 00JIACTBIO MPOOIEM
3alIKThl HHPOPMAIMU U MHPOPMAIMOHHON O€301aCHOCTH.

[lperonaBanue AMCLMIUIMHBL TpeAycMaTpUBaeT cieayromue (OpMbl  OpraHU3aLUu
yueOHOro mpotecca: JlabopatopHble pabOThl, MPAKTHYECKHUE 3aHATHS, CAMOCTOSATENbHAsT paboTa
CTYJICHTA, KOHCYJIbTALIUH.

IIporpamMmoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOIIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

OOwiasi TpyJ0eMKOCTh OCBOCHHMS JMCLMIUIMHBI COCTABJISICT 6 3aueTHBIX eauHul, 216
YacoB.

SI3bIK 0OyUEeHHUS 110 JUCIUIUINHE KAHTITUHCKUI

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE
1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpro mpenopaBaHMsi — JUCLUIUIMHBL  SBISETCS  IIOJNyYEHUE  TEOPETHUECKHX U
MPaKTUYECKUX 3HAHUM JUIsi HOPMHUPOBAHHS HABBIKOB B 00JIACTH Pa3pabOTKH M COMPOBOMKICHUS
cpenctB  3amuThl  MHpopMmanuu. TeopeTnueckas 4acTh  BKIIOYAaeT H3YYEHHE OCHOB
MH(POPMALMOHHOI 0E30MaCHOCTH aBTOMATU3UPOBAHHBIX CHCTEM 00pabOTKM HMHpOpManuU M
ynpasneans: (ACONY). IpakTuyeckas 4acTh MNpPEANONaraeT OCBOCHHE OCHOBHBIX MPUHIIUAIIOB
NH(OPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH HH(OPMALMOHHOH 0e30macHoCTH
ACONY.

1.2. JlucumruinHa BXOJHUT B COCTaB 00s3aTENbHOMN YacTH 00pa30BaTeIbHON MPOrPAMMBI
BbIcIIero oopaszosanus (nanee — OI1 BO).

1.3. TlepeueHb muaHUpPyEeMBIX Pe3yIbTATOB OOYUYEHUS M0 AUCIUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3yibTatamu ocBoenust OIT BO.

B pesynbTaTte n3ydeHus JUCLHUIUIMHBI 00yYaroUIMIACs JOJKEH 001a1aTh CIIEAYOIIMI
KOMIETEHIMSMHU WM UX 4acTAMH. KOMIETeHIIMH 1 MHANKATOPBI UX JOCTHKEHHS TPUBEICHbI B
Tadumue 1.

Tabmnuna 1 — IlepeyeHb KOMIIETEHIMI ¥ MHIMKATOPOB WX JOCTIHKCHUS

Kareropus (rpymnma) Kon u HaumenoBanue | Kon u HauMeHoBaHUe MHIMKAaTOpa
KOMIETCHIIUH KOMIETEHIIMU JIOCTIIKCHHSI KOMIICTSHIIU
OIIK-5.3.1 3HaTh COBpeMeHHOE
HpOrpaMMHOE U armapaTHoe odecreyeHue
HH(OPMAIMOHHBIX H
OIIK-5 Criocoben aBTOMATH3UPOBAHHBIX CUCTEM
pa3pabaTbIBaTh 1 OIIK-5.Y.1 ymeTb MOJIEpHU3UPOBATH
MOJICPHH3UPOBATh IIPOTrpaMMHOE U alllapaTHOE 0OecIeueHIe
Obimenpodeccronabibie MPOrpaMMHOE U HH(OPMAIMOHHBIX U
KOMITeTeHIIH anmapatHoe ABTOMATH3UPOBAHHBIX CHCTEM UL
obecreueHue petieHus npohecCHOHATBHBIX 3a1a4
UH(pOPMALMOHHBIX U OIIK-5.B.1 B1ageTh HaBBIKAaMU
ABTOMATH3HUPOBAHHBIX | Pa3pabOTKH IPOrPaMMHOIO U
CHCTEM anmapaTHoro odecre4eHus
HUH(pOPMALMOHHBIX U
ABTOMATH3MPOBAHHBIX CUCTEM IS
petieHus npoecCHOHAIbHbIX 33134
OIIK-6.3.1 3HaTh anmapaTHbIe CPEACTBA 1
wiaT(opmMbl HHPPACTPYKTYPBI
HH(OPMAIIMOHHBIX TEXHOJIOT Ui, BUBI,
Ha3HAYCHHUE, APXUTEKTYPY, METOIbI
OIIK-6 Cnocoben pa3paboTKH U aIMUHUCTPUPOBAHUS
pa3pabaTbIBaTh MIPOrPaMMHO-aMINapaTHBIX KOMILICKCOB
KOMITOHEHTBI o0bekTa mpodeccHoHANBHOM
HPOrPaMMHO- JEATeIBHOCTH
OburenpodeccroHaNbHbBIC | anmapaTHBIX OIIK-6.VY.1 ymMeTh aHATH3UPOBATH
KOMIIETEHIIUH KOMIIJICKCOB TEXHUYECKOE 3a7aHue, pa3pabdaThIBaTh U
06paboTku OINITUMHU3UPOBATH POTPAMMHBIH KO JUTs
uHPOPMAIMHU U petenust 3a1a4 00paboTky nHGOPMAIMH U
ABTOMATU3UPOBAHHOI'O | aBTOMATH3HPOBAHHOI'O POCKTHPOBAHUS
TIPOEKTUPOBAHUS OIIK-6.B.1 B1aneTh HaBBIKAMH
COCTaBJICHHSI TEXHUYECKOW IOKYMEHTAIIUU
IO UCIIOJIb30BAHUIO U HACTPOiike
KOMIIOHEHTOB IIPOrPaMMHO-aNIapaTHOrO
KOMILIEKCa




OIIK-7.3.1 3HaTh QyHKIHNOHAIILHBIC
TpeOOBaHUS K IIPHUKIIQJHOMY
IPOTPaMMHOMY OGECIICUCHHIO ISt
pelIeHUs aKTyalbHbIX 3a/1a4 PEANPHITHI
0Tpaciy, HAlMOHAIBHBIC CTAaHJAPTHI

OIIK-7 Criocoben

aJ[anTHPOBaTh
P 00paboTku HHGOPMALMY 1
3apyOexKHbIE
ABTOMATH3HPOBAHHOTO IIPOCKTUPOBAHHUS
KOMILJIEKCBI
OIIK-7.VY.1 ymeTp NpUBOAUTH
00paboTku

Ob6uienpodeccroHanbHbIe A — 3apyOeKHbIE KOMIUIEKCH 00pabOTKH
KOMIETCHIIUH P UH(OPMALIUK B COOTBETCTBHE C

aBTOMaTHU3HPOBAHHOTO
HAIMOHAILHBIMU CTaHIAPTAMH,
IIPOEKTUPOBAHUS K
E— HHTETPUPOBATh C OTPACIICBBIMU
Y MH()OPMALUOHHBIMU CUCTEMAMHU
OTEUYECTBEHHBIX .
. OI1K-7.B.1 BnaneTs HaBBIKAMH HACTPOHKH
HPeATIPUATHI

uHTepdeiica, pazpaboTKH
MOJIB30BATEIILCKUX LIA0TIOHOB,
MOIKJIFOYEHHs OUOJINOTEK, 100aBIIEHUs
HOBBIX (DyHKLHUI

ke
anManHHCZ KaHIMIATCKUH dK3aMeH

4. Conep:kaHue TUCIUTLIHHBI
4.1. Pacnpenenenue TPyJOEMKOCTH AUCLUILINHEI 110 pa3zaesaM U BHAaM 3aHITHH.
Paznenbl, TeMbI AUCUMIUIMHEL U UX TPYJOEMKOCTb IIPUBEAEHBI B Tabnuie 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCILHMIUIMHBI, UX TPYA0EMKOCTh

2.  Mecto aucuuminHb B cTpykType OI1
JucuuruinHa MoXKeT 6a3upoBaThCs HA 3HAHUAX, paHee MPUOOPETEHHBIX 00yUYarOIMHUCS
MIPU U3YYCHUH CICAYIOUINX JUCIHUILIHH!
— «HMupopmaruka»
3HaHUs, MOJyYCHHbIC NPHU W3YYCHHH MaTepuaia JAaHHON JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSTEJbHOE 3HAYeHHE, TaK W MOTYT HCIOJIb30BAThCS IPU BBINOJIHEHUH BBITYCKHOM
KBaJIN(pUKALMOHHON PabOThI

3. OOBeM u TPYJOEMKOCTh TUCHUILIHHBI
Jannble 06 0o0iieM 00beMe NUCUHMILIMHBI, TPYAOEMKOCTH OT/ACIbHBIX BHIOB yueOHOM
paboThI MO AUCHUILTHHE (M paclpeAeieHHe 3TO! TPYA0SMKOCTH IT0 CEMECTPaM) MPEACTABICHBI B
Tabuie 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh TUCLHUIIITHHBI

TpynoemkocTs Mo
Bun yueGHoii paboThl Bcero cemMecTpam
Ne3
1 2 3
Obwan mpyooemkocms OUCUUNTUHDBL, 6/216 6/216
3E/ (4ac)
U3 Hux uacoe npakmuueckoil n0020moseKu
AyoumopHhsle 3anamus, BCEro 4ac. 34 34
B TOM UHCIIE:
nexumu (J), (vac) 17 17
npakTHYecKue/ceMuHapekue 3ansrus  (I13),
(1ac)
naboparopusie pabotst (JIP), (uac) 17 17
KypcoBo# npoekT (padora) (KII, KP), (dac)
9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (dac) 128 128
Buo npomesicymounoi ammecmayuu: 3ayer,
mudd. 3ager, sxsamen (3auer, dudd. 3ay, DK3. JK3.
Ok3.*%)

Pa3nensl, TeMbI TUCIUIUTHHBL Jlexwn | 113 (C3) |JIP KII CPC
> (gac) (gac) (uac) (1ac) (gac)
Cemectp 2
Paznen 1. 3 30
Paznen 2. 3 8 30
Paznen 3. 3 7 30
Paznen 4. 4 30
Pasnen 5. 4 8
Hroro B cemectpe: 17 17 128
Hroro 17 0 17 0 128
4.2. CopeprxaHue pa3/ieioB U TeM JCKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3eoB U TeM JICKIMOHHBIX 3aHATHH IPUBEACHO B TabnuIe 4.
Tabmuna 4 — ConeprkaHue pas3/iesioB M TEM JICKIIMOHHOTO [IUKIIA
Howmep pasnena HaszBanue u copepxanue pasaeiaoB U TeM JICKIIMOHHBIX 3aHATHH
1 Pasgen 1. Beenenue.
Tema 1.1.1lenn, 3aga4m 1 aKTyaJIbHbIE BOIPOCHI 3AIUTHI
nHpopmanny B ACONY u KOMIIBIOTEPHBIX CETSX.
Tema 1.2. 3agaun ananuza u KnaccuUKaLUKN yrpo3.
2 Paznen 2. 3amura or HC/.
Tema 2.1.CucteMa ynpapiaeHUs! JOCTYIIOM.
Tewma 2.2. MaremaTH4yecKknue MOJIENIN CUCTEM YIPaBICHUS
JOCTYIIOM.
Tewma 2.3. Unentudukanus u ayTeHTHHUKALNS.
Tewma 2.4. Ckpeoitbie kanansl HC/L.
3 Paspen 3. Kpunrorpaduueckue MeTOIbI 3aIIUThI HHPOPMALINH;
Tema 3.10cHOoBHBIe MOHsATHS KpunTonoruu. Kinaccudukaums
I dpoB..
Tema 3.2.CummerpudHbie mudpol.
Tewma 3.3. Cucrembl ¢ OTKpHITBIMU KiTrouaMu. Cuctemsl DL
4 Paznen 4. 3amura nHbOpMAIMK B ITI00AJIBHBIX CETAX.
Tewma 4.1.3amuTa OT yfaJIeHHBIX aTaK
5 Paznen 5.3akiroueHue.
Tewma 5.1. TenaeHIM pa3BUTUS METOIOB U CPEJCTB 3aIUTHI
nH(opMauuy. AKTyalbHbIE 3aJa41 JUISl UCCIIEI0BAHUSL.

4.3. IlpaktHueckue (CEMUHAPCKHE) 3aHATUS
TeMbI IPaKTHYECKUX 3aHATUH U UX TPYAOSMKOCTb IIPUBE/ICHBI B TabIHIIE 5.

Tabnuia 5 — [IpakTuuecKue 3aHATHS U UX TPYIOEMKOCTh

No
Ne | Tembl mpakTHYECKUX . | TpynoemkocTs,
b, ®DOpMBI TPAKTUYECKUX 3aHATHI pa3zmena
/m | 3aHSATHH (uac)
JUCLIUIT




JIAHBI 5. IlepeueHpb yueOHO-METOANUECKOTO 00ECIICUCHHUS
JUTSE CAMOCTOSITEIbHON pabOThI 00YYAFOIIMXCSI [0 AUCHUILTHHE (MOIYIIIO)

YueOHO-MeTOIMYECKHe MaTepuaibl IJIsl CaMOCTOATENbHOH paboThl 00ydaromuXcsl yKa3aHbl B

V4eOHBIM MIIAHOM HE IPELYCMOTPEHO

. 7-11.
44. JlaGoparoprbre SaHATH 6. TlepeueHs MEYATHBIX U DJIEKTPOHHBIX YUEOHBIX H3aHHI
Tembl 1a00pATOPHBIX 3aHATHIA H MX TPYIOEMKOCTE MPHBEICHBI B TAOMHIIE 6. Ilepedens NEYaTHBIX U MEKTPOHHBIX YIeOHBIX H3IaHNH IPUBEICH B TaOHIIE 8.
Tabnuia 8— [lepeueHpb MeYATHBIX M JICKTPOHHBIX yueOHbBIX H3JIaHUI
Tabauua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh Komiectso
Ne Tpynoemkocts, | Ne pazaena 3K3EMIULIPOB B
W HaumeHoBanue 1ab0paTopHBIX paboT (aac) [ — bﬂg}cﬂbg/ . T nm—— GuBIOTeKe
Cemectp 2 Ap (KpOMe 3JIEKTPOHHBIX
1 MeTo/pl 1 aITOPUTMBI CHMMETPHUYHOTO HIH(POBAHUSL. 3 3 OK3EMIISPOB)
Ba3oBble cuMMeTpHuHbIe mHppsl. Kpunrorpabuaeckue 004 11122 | lanerun B.®. MudopmainoHHas 6€30MaCHOCTb: 8
CTaHJIAPTHL. Hay4HO-TIOMy sipHas auteparypa / B. @. llansrun. - M. :
2 | HccrenoBaHue CUCTEM C OTKPBITHIMH KIIFOUaMH : 3 3 JAMK Tlpecc, 2014. - 702 . .
cucrema PCA (RSA), cuctema dnbl amans (El Gamale) 004.9(075) | Mongossia H.A. TeopeTuyeckuit MUHUMYM U alaroputmsl | 4
3 | Mccnenopanme cuctem DI TOCT P34.10-2001 3 3 C59 unrdposoit noxmucy. Yue6roe nocodue. CI16:5XB-
4 | UccrenoBaHue OCHOBHBIX THIIOB KPHIITOATAK Ha 4 1 IerepGypr, 2010 304 c.
HH(OPMALIIO, XPAHUMYEO B IIAMSTH U MCTOLOB 004.7(075) | UadopmannoHHas 6€30MacHOCTh OTKPBITBIX CHCTEM: 25
IPOTHBOCHCTBHS HM. n 74 004 yueOnuk: B 2 1./ C. B. 3aneunuxos [u np.]. - M.: Topsyas
5 | UccnenoBanne 3G (HEeKTUBHOCTH IOMEX0YCTOHYUBOCTH 4 2 munust - Tenexom. — 2008 T. 2: Cpesicrsa 3aiuTe! B
KOJIOB JUISl 3aIIUTH! HHGOPMAIUHY B ITAMATH BCTPOCHHBIX cersix. - M., 2008. - 558 c.
cucTeM 06paGoTKH HHOPMALHH H YIPABICHUS 004 P 69 PomanbkoB B.A. Benenue B kpunrorpaduro: Kype 10
Beero 17 nekuuii / B. A. PoMaHbKOB. - 2-€ U311, UCIIP. 1 JOIL - M. :
DOPYM, 2012. - 240 ¢
4.5. KypcoBoe npoeKTHpoBaHne/ BHIIONHEHHE KyPCOBOH PaGoThI 004 P 98 Psbro B.51. Kpunrorpaduueckue METObI 3aituThI 10

uHopmanuu : yaeduoe nocodue / b. 5. Psoko, A. H.
®DuoHOB. - 2-€ u31., crep. - M. : ['opstuas nuHuA -
Tenekom, 2014. - 229 c.

YueOHbIM [IAHOM HE IPEyCMOTPEHO

OxxuranoB A.A. Kpunrorpadus: yue6Hoe nocobue. CII0:
Yuusepcuter UTMO, 2016. — 140c.

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst

. 004 11176 [lnaiiep b. Ilpuxnanuas xpunrorpadus: IIpoTokomsl, 14
Bunsl caMocToATeIbHOM paboTHI U €€ TPYIOEeMKOCTh IPHBEIEHHI B Tabmuie 7.

AJITOPUTMbI, UCXOAHBIC TCKCTHI Ha A3BIKC Cu:

. moHorpadus / b. lnaiiep; Pen. I1. B. CembsiHOB. - M. :
Tabauna 7 — Busibl caMoCTOSITENIbHON paboThl U €€ TPYJOEMKOCTh

Tpuymd, 2003. - 815 ¢
BHII CAMOCTOSTEBHOI PAGOTEI Beero, | Cemectp 2, Tapaciok M.B., Illexynosa H.A. 3amuiennoe Ha kad. 14 TVAII
1ac ac nporpamMmmHoe obecriedenue. YueOnoe nocobue CII6. (18)
1 2 3 WUTMO. 2012
H3ydenue Te0peTHICCKOro MaTepHana 60 60 004 M 36 Maxosenko E.b. TeopeTuko-4ucioBble METOABI B 2
aucuumrHe (TO) kpunrorpaduu. Yue6Hoe nocobue. M.:I'ennoc-
Kypcosoe npoektuposanue (KII, KP) APB.2006. cucreMm.
PacuetHo-rpaduyeckue 3ananus (PI'3) 004.4 111 22 | Iansrun B.®. 3amuTa KOMOBIOTEPHON HH()OPMALMH. 1
BsrinonneHue pedepara (P) D pexTUBHBIE METOBI M CPEICTBA: YueOHOE nocobue/ B.
[MoaroToBka K TeKymeMy KOHTPOJIIO 60 60 ®. Illanprun. - M.: IMK Ilpecc, 2008. - 544 c.
ycnesaemoctu (TKY) 004(075) OcHuoBbl kpuntorpadun : yaebrnoe mocodue / A. I1. 8
Howmamnee 3ananue (/13) 0-75 Andepos [u ap.]. - 3-¢ u3z. ucnp. u gom. - M. : I'enroc
Kontposbabie pabotst 3a04nnkoB (KP3) APB, 2005. - 480 ¢
[MoaroroBka K MPOMEKYTOUHOMH ] ] 004 3-62 3uma B.M. Be3onacHoCTh I00abHBIX CETEBBIX 3
arrectaimu (I1A) TexHonoruii / B. M. 3uma, A. A. Monnosss, H. A.
Bceero: 128 128 MonaoBsH. - 2-¢ uzg. - CII6. : BXB - ITerepOypr, 2003. -

368 c.




7. TlepedeHb IEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
HH()OPMAIIHOHHO-TEJICKOMMYHHUKAIMOHHOM ceTi «HTepHeT

IepedeHb dIeKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB HHPOPMALIMOHHO-
TEJICKOMMYHHKALMOHHOM ceTH «MHTepHeT», He00OXOJUMBIX ISl OCBOSHUS AUCLUILIHHBI
npuBezeH B Tabuune 9.
Tabnuua 9 — [epeveHb IEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB HH(POPMAIIOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»

URL anpec HanmenoBanune

http://dokipedia.ru/document/5182727 | PykoBoasiuuii nokyment ['octexkomuccuu PO.
ABTOMAaTH3MPOBAHHBIC CUCTEMBI. 3aIUTA
undopmanuu or HC/l. Knaccuduxauns
aBTOMATU3MPOBAHHBIX CUCTEM M TpeGOBaHMUS MO
3amure HHGOpMaLUK

www.cacr.math.uwaterloo.ca/hac, MaremaTiueckre OCHOBBI KpUIITOrpaduu

www.ma.iup.edu/MAA/proceedings/vol | MexayHapoaHslit 00pa3oBaTeNbHbIH pecypc Mo
3aiure HHGOpMaLUK

http://books.ifmo.ru/file/pdf/1989.pdf Kpunrorpadus. YuedbHoe mocodue

8. IlepeueHb nHPpOPMALMOHHBIX TEXHOIOTUH

8.1. IlepeveHp mporpaMMHOTO OOECIIEUEHH ST, HCIIOIb3yEMOT0 IIPH OCYIIECTBICHUH
00pa30BaTeIbHOrO MpoLecca Mo JUCLHUILIHHE.

[lepeuens ucnonbp3yeMoro nporpaMMHOro odecrieueHus npeacrasieH B Tadiaune 10.

Tabmuna 10— Ilepedens nporpaMMHOro obecrieyeHus

Ne i/ HaumenoBanue

He npenycmotpeno

8.2. Ilepeuens nHPpOPMALMOHHO-CIPABOYHBIX CHCTEM,HCIIONB3YEMBIX IIPU
OCYILECTBICHHN 00Pa30BaTEILHOIO MPOIIECCa M0 JUCIUIITHHE

IlepedeHp UCTONb3yeMbIX HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM MPEICTABICH B
Tabymne 11.

Tabmuna 11— IlepeyeHs nHGOPMAMOHHO-CIIPABOYHBIX CHCTEM

Nen/m | HaumeHoBaHue

He npexycmotpeno

9. MarepuanbHo-TeXHUUecKas 6aza

CocraB  MaTepHabHO-TEXHMYECKOW 0a3bl, HEOOXOOUMOW ISl  OCYIICCTBICHHUS

06pa30BaTeJ’ILHOFO rnpouecca 1o JMCUUIUIMHE, IPEJACTaBJICH B Tabimnel2.

Ta6nuia 12 — CocraB MaTepruaabHO-TEXHHIECKON 0a3bl

Ne HaumenoBanue cocTaBHOM yacTu
I/ | MaTepHabHO-TEXHUYECKOH 0a3bl

Howmep ayauropun

(1pu HEOOXOAUMOCTH)

JlekoHHas ayAuTOpHs

2 KomnbroTepHslii ki1ace

10. OueHo4HbIe CpeCTBa I MPOBEICHHUs IPOMEKYTOUHOM aTTeCTalluU

10.1. CocraB OLIEHOYHBIX CPEICTBIUIS IIPOBEICHHS IIPOMEXKYTOUHOMN aTTECTALNH

00y4aroIMXCcs 0 JUCHUIUTMHE TpUBeIeH B Tabmuie 13.
Ta6auna 13 — CocTaB OLIEHOYHBIX CPEJCTB ISl IPOBEICHHS IIPOMEXKYTOUHOM aTTecTaluu

Bupg np

OMCX(yTOLIHOﬁ aTTeCTallun HepequL OLCHOYHBIX CPEJACTB

Dx3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

10.2. B xauecTBe KpUTEPUEB OLIEHKH YPOBHS COPMUPOBAHHOCTH (OCBOCHMS)

KOMITIETEHIMH 00y4YaronMMUCs IpUMEHsIeTCst S-0aibHas IiKajia OLeHKH ChOpMUPOBAHHOCTH
KOMIIETEHIIM#, KOTOopasi mpuBe/eHa B Tabuuie 14. B TeueHne ceMecTpa MOKET HCIIOIb30BaThCS
100-6anapHast mKaga MOAYJIbHO-PEHTHHIOBOM CHCTEMbI Y HHBEPCHTETA, IPABHIIA

HCIIONB
I'VAIL

30BAHHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBECTCTBYIOIIUM JIOKaJIbHBIM HOPMATHBHBIM aKTOM

Tabnuia 14 —Kpurepun oueHKr ypoBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIHI

OrieHka

KOMITICTCHIINA

5-OajuibHas IKaJIa

XapakrepucTuka chOpPMUPOBAHHBIX KOMIICTCHII

«OTIIMIHO»
<«Ga4YTCHO»

— 00yJaroUHMIACs TTyOOKO U BCECTOPOHHE YCBOMII IPOrPAMMHBII
Marepuai;

— YBEPEHHO, JIOTHYHO, MIOCIIEOBATEIFHO U TPAMOTHO €0 M3J1araeT;

— ONMPAsCh HA 3HAHWS OCHOBHOM U JTOIOIHUTEILHON JIUTEPATYPHI,
TECHO MPUBS3bIBACT YCBOCHHBIC HAYYHBIE [TOJIOKEHHS C MPAKTHIECKOM
JIeATEIbHOCTBIO HAIPABIICHHS;

— yMeJi0 0OOCHOBBIBAET U apIyMEHTHPYET BbIBUTACMbIC UM H/ICH;

— JIeNIaeT BLIBOJILI U 00001EHNS;

— cBOOO/IHO BJIAJICET CHCTEMOM CIICHHATN3UPOBAHHBIX IIOHATHIA.

«XOpPOLIO»
«Ga4YTCHO»

— 00yyaroLMiCs TBEP/I0 YCBOWI NPOrPaMMHBII MaTepual, rpaMOTHO
[0 CYIIECTBY M3JIAraeT ero, OMUPasCh HA 3HAHKUS OCHOBHOM
JIUTEPATYPBI;

— HE JIOITyCKAaeT CYIECTBCHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOM ACATCIBHOCTHIO
HaIpaBJICHUS;

— apryMEHTHPYET HAYYHBIC MTOJI0KCHHS,;

— JIeJIaeT BBIBOJIBI U O0OOIICHHS;

— BJIQJICET CUCTEMOM CIICHUATM3UPOBAHHBIX TOHSITHH.

«YZOBJICTBOPUTCIIBHO»
«3a4YTCHO»

— oOyuaromuiicst ycBOMII TOJIBKO OCHOBHO IPOTrpaMMHBIH MaTepual,
0 CYLIECTBY M3J1araeT €ro, onupasch Ha 3HaHUs TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIOIIyCKaeT HeCYIIeCTBEHHBIC OIIMOKY U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYAHEHUs B IPAKTHUECKOM IIPUMEHEHUH 3HAHUH
HAaIpaBJIeHUs;

— c11a00 apryMEeHTUPYET Hay4HbIe MOIOKCHHS;

— 3aTpyAHseTcs B (OPMYIUPOBAHUH BEIBOAOB U 0000ICHHUIT;

— YaCTUYHO BJIAJIEET CUCTEMOH CNENUAIU3UPOBAHHbBIX OHATHH.

«HEYJIOBIIETBOPUTEITHHOY
«HE 3a4TCHO»

— 00y4aroLMIiCs HE YCBOMJI 3HAUYUTEIBHON YacTH IPOrPaMMHOTO
Marepuaa,

— [TOIYCKAeT CYIECTBEHHBIC OIUOKN M HETOYHOCTH [IPH
paccMoTpeHnH po0IIeM B KOHKPETHOM HalpaBJICHUH;

— WCHBITHIBAET TPY/JHOCTH B IPAKTHYECKOM PUMEHEHHH 3HAHUIA,
— HE MOJXET apryMEHTUPOBATh HAY4HBIC ITOJIOXKEHHS;

— He (OPMYJIMPYET BBIBOJIOB U 0000IICHHUH.

10.3. TUoOBbIE KOHTPOJIBbHBIC 3a/IAHHUSI UITH HHBIC MATePHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa MpejcTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

[ Ne n/m

| Ilepeuenn BompocoB (3a1a4) [Uis 9K3aMeHA




Krnaccuduxarys METOI0B M CPEACTB 3aIUTHI HHYOPMAIMI

DyHKIHOHATBHAS CXeMa apXUTEKTYphI 3amuimeHHoin ACONY

Ienu MexaHn3MOB U QYHKUUIA WACHTUDHUKALIIH

Ienu, 3a1aun 1 aKTyaJbHbIe BOPOCHI 3aumThl HHpopMmanun B ACOUY u
KOMIIBIOTEPHBIX CETAX.

Ilenu Mexann3MoB U QyHKIHH ayTeHTH)UKAILIMN

Hasnauenue cucteM 0OHapYKEHHsI KOMIIBIOTEPHBIX YIpo3

3asjauy aHaNU3a U KIacCU(QUKAINU HHPOPMAIMOHHBIX YTPO3

3amaun obecredeHHs [IEJIOCTHOCTH JaHHBIX

Knaccudukarms yrpos nadopmarmn. Mogenu yrpos

Meroabl obecrieueHus OCJIOCTHOCTH JaHHBIX

KPI/IHTOHOFI/IS{Z ONnpeacICHNUE, OCHOBHBIC IMOHATHS, Knaccnquaum OCHOBHBIX 3aJ1a4

O6acTh MNPUMCHCHHA KOMIBIOTCPHBIX YI'PO3

KanTorpadqueCKHe MCETOABI 3aIUThI I/IHdﬁ)OpMaI_II/II/I

O6mue TpeboBaHMsA K MexCeTeBbIM 9KpaHaM 3 U 2-T0 YPOBHS

Knaccudukamms mudpos. Teopema 0 COBepIICHHONH CEKPETHOCTU

Teopus nuudopmanum, Kak MaTeMaTH4ecKas 6asa JUis aHaIu3a CHMMETPUYHBIX
KPHUITOrPahUUECKNX CUCTEM

CpezcTBa U TEXHOJIOTHUU KpUIITOrpaduueckoi 3aIuThl Ha CETeBOM YPOBHE
OMBOC

Teopnﬂ CJIO’)KHOCTH, KaK MaTCMaTU4YCCKas OCHOBa COBpCMeHHOﬁ KpnnTorpadan

CpezcTBa U TEXHOJIOTHH TUCKPEIIMOHHOTO YIIPABICHUS JOCTYIIOM K
3aIHIIAEMBIM Pecypcam

dopmanbHOE OnucaHue Kpunrorpapudeckux cucreM. Knaccudpukaums.
TpeboBaHwusL.

CpecTBa M TEXHOJIOTUH PEaN3aliMi POIEBOIO YIPaBICHUS

CreraHorpaguueckue KaHaJbl CKPhITOro 00MeHa JaHHBIMU

CucTeMbl 31eKTPOHHON HU(PPOBOI MOAMUCH: ONPEIe/ICHUE, PeaATH3aIUs

IpaBuia 06pabOTKK BXOASIIMX [IAKETOB Ha CETEBOM HHTEpeiice

CummerpuyHbie P

Bnokossie mudpel. BeraucnurensHo cexpeTHbie muppsl. OCHOBHBIE METObI
KpHITTOAHAIH32a OJIOKOBBIX HIM(BPOB

MunnManesHble TpeboBanus 1o 31 npu 06paboTke KOHGHUACHINATEHON
uHpopmanuu

MunumanbHble TpeboBanus o 3U npu 06paboTke cekpeTHoit nHdopmaiu

[Morounsie mudpsl. Kpunroanann3 moTo4YHbIX mindpos

Munumansasie TpeboBanusi K ACONY mo kiaccy 1B

Cucremsl ¢ OTKPBITBIMHU KJIKOYaMHU. MaremaTu4eckue 3a7a4H, JIC)KaIIue B OCHOBC
TOCTPOCHHUS CUCTEM C OTKPBITBIMU KIIIOUaMHU

Koj1bl, 00HapYKMBAIOIIIE TOAJIOT

Xbui- ¢pyHKIHK B Kpuntorpadguu: TpeOOBaHUS, METOIbI peaIn3aliu, 001acTu
UCIOJIb30BaHHSI.

Bsraucnuts GyHknuro Ditnepa ot uncen 567 u 1280.

Beisectu dopmyiy f(p**a) = [p**(a—1)] (p — 1), rae f — Ppyuxuus Ditnepa.

CTpOUTCS MOCTIEA0BATENBHOCTD LenbIX uncen a2 = [a0 —al], a3 =[al —a2], a4 =
[a2 —a3],... lokaxwure, 4T0, HAYMHASI C HEKOTOPOTO MECTa, 3Ta
mocseaoBarenbHocTh umeet Bua d,d,0,d,d,0,..., rne d =HOJI( a0,al)

Crangapts! DLII.

Ynpasnenue kiarouamu. [IpoTokosibl pacnipeieneHust Kiodei

C MOMOIIBIO TEOPEMBI O CBEPTKE BHIYUCIIUTE MPOU3BEIEHHUE 110 MOLYIIIO 7 IBYX
MOJINHOMOB:
IX*FT + 4x**S + x*¥F2 + 1, x**T + 5x¥*6 + 6xs + 1

MaremaTuueckre MOJIENHU yPABICHUS JOCTYTIOM.

MeTtobl peanu3aluyd MaTpPUIbl 1OCTyHa

Haiitn 3nauenwne gucna 20000001 o moxynsm 5,7,11,13,17,19,23 anropurmom
BBIYHCJIEHUS BBIYETOB.

Mopenu HapymUTess 3aMKHYTON M OTKPBITOM IPOTPAMMHOM CPEeIb

Mopens ckppiTOro KaHasna. JIMKBUAAIHS CKPBITOTO KaHaua

MeTo/p!I 3aIIMTHL OT YAAJICHHBIX aTak u3 Internet

MexcereBble 2kpaHbl: knaccudukanys, GpyHkuun, ypouu OMBOC, Ha KOTOpbIX
ycTaHaBIMBaOT MD.

HaiiTi Bce mpencTaBineHus Yicia n B BUJIE CYMMBI KBaIpaTOB ABYX LEJbIX YHCE,
n = 35,41, 221. YCcTaHOBHTH CBS3b NOJTYUYCHHBIX PE3yIbTATOB C YHCIOM TOUEK
ITOCKOH KBaZpaTHOHN | eIMHUYHOI peHIeTKH, JISKAINX Ha OKPY>KHOCTH pajnyca
sqrt(n).

DyHKIHOHATBHBIE BOZMOYKHOCTH HAPYIIUTEIS TOBEPEHHON MPOrpaMMHOM Cpeibl

Pemnth 3a1auy 00 yKianke prokzaka
prok3ak {17,24,11,12,3,21,15,18,1,5}, C =100.

TpeboBaHusI K MEXCETEBBIM 3KpaHaM BToporo kiacca PJI MD

ObecnedeHne eI0CTHOCTH OTKPBITON MPOTPaMMHOM CpeJibl

CpaBHuTe M30BITOYHOCTH porpamM, HanucanHbix Ha PASCAL, VC,VB. Delphi
VYKaxKuTe MyTH COKpAIeHHs] H30bITOYHOCTH.

Be3onacHOCTh 00JIaUHBIX TEXHOJIOTHI

q)yHKI_H/IOHaHLHaﬂ APXUTCKTypa 0€301aCHOCTH CUCTEMBI

IIpuBenute peuieHue ypaBHEHUS
13x mod 70 =1

TexHonoruueckas APXUTCKTYypa 0€30I1aCHOCTH CUCTEMBI

CucreMHas apXUTEKTypa 6e30aCHOCTH CHCTEMBI

Haiitn Yxaxure kopru ypasaenns 1+ x> +x*+ x%+x® + x!°= 08 GF(31).

TpeboBanust k cuctemam kiacca C1 u C2

TpeboBanwust k cuctemam kinacca C2 u Bl

Jus k. Jlo1st Kakux MpOCTHIX P uncia —3, 6, 21 OyayT KBapaTHIHBIMU
BbIYETAMU?

TpeboBanwusi k cuctemam kiacca Bl u B2

O6uwme TpeboBanus K cuctemam kiacca B2 u B3

Yka3aTb METOJl pacnapauleNIMBaHUs BBIYUCICHHUI PH YMHOXKEHHH OOJIBIINX
4HCeI.

TpeboBanusi k cuctemam B3 u Al

OCHOBHBIC XapPaKTECPUCTHUKH JUCKPCHMOHHOI'O YIIPpaBJICHUSA

OCHOBHBIC XapaKTEPUCTUKNU MAHAATHOT'O YIIPABJICHUSL

OCHOBHBIC XapPAaKTEPUCTUKHN TPAHZUTHUBHOT'O YITPABJICHUS TOCTYIIOM

ITycts X’ o3HauaeT OutoBoe mpencrasineHue 61oka X. ITokasats, yto ,ecnmu C =
DES (M), rorna C’ = DES (M’). O0bsicHHTE, KaK 3TO CBOHCTBO MOXET OBITH
UCIIOJIB30BAHO IS aTaKM 110 BHIOPAHHOMY TEKCTY JUIsl COKPALLICHHs yCHIIHI
KpHnToaHanuTuka Ha 50%.

Mojienb HapyLIIUTENs 3aMKHYTOH ITPOrPaMMHOM cpeJibl

Mopenp HapymUTeNs. OTKPHITOM MPOrpaMMHOI cpeJibl

TMokasatk, uto Hax GF (2™), ypaHenue x* + a = 0, Bceraa MMEeT eIMHCTBEHHbII
KOPEHb.

Mopenp HapymuUTeNs JOBEpPEHHOH MPOrpaMMHOI cpeibl

Tlokas HOK&B&TL, YTO SJIEMECHTHI KOJIbIIa JTUCKPETHOIO HOPMUPOBAHUA,




obnanatoine HopMoii kK > 1, 0 oOpasyror uaeai.

[okazatp, uto sqrt (2) + sqrt (5) - 1enoe anredpanyeckoe Yncio.

[penn [peanoxute Moanpukanuio GnHApHOTO anroputMma EBkianaa st
Beruncinenns HOJI muorouneHoB u3 R[x] wax GF(p).

IMepeueHp TeM UL KyPCOBOTO IIPOEKTUPOBAHN/BBIIIOTHEHHS KyPCOBOU pabOoThI
npejacTaBiaeHsl B Tabuie 17.
Tabauua 17 — IlepeyeHb TeM sl KypcOBOrO NPOSKTUPOBAHHS/BBITIOIHEHUS] KypCOBOH paboThl

Vka3arh Bce MpeICTaBICHHs YKMCJIa N B BHJE CyMMbI KBaIPATOB JIBYX LIEJIbIX
qucesa n =35,

N /i1 [IpumepHBIi TIepedeHb TeM JJIsl KypCOBOTO IPOSKTUPOBAHMS/BBIITOTHEHHS
" KypCOBOH paboThI

YueOHbIM IJIAHOM HE IPelyCMOTPEHO

Ipemn Ilpennoxuts anropurM ussiaedeHus kyoudeckoro kopus B GF(3).
Y CTaHOBUTH CBA3b MOIYY MOIYYCHHBIX PE3Y/IBTATOB C YUCIOM TOUEK IIOCKOH
KBaJIPaTHOHM €IMHUYHON PELIeTKH, JIeKa Ha OKPYXKHOCTH pajuyca sqrt (n).

[MocTpoiiTe cucteMy pasjesneHus cekpera O0e3 momourn TpeHra.

Opranusyiite ckpbiThiit kaHan B DL Ha 6a3e anroputma Dinb-I"amans

Bompocs! ist IpoBeieH st TPOMEKYTOYHON aTTECTALMK B BH/IC TECTUPOBAHHUS
npejcTaBieHsl B Tabue 18.

Ta6nuia 18 — [IpumepHsIil mepeveHb BOMTPOCOB LISl TECTOB

Kak nukBuanpoBaTh CKpBITHINA KaHas B DSA?

Ne m/u | [IpumepHsIii mepeveHb BOMPOCOB LISl TECTOB

[MocTpoiite cucTeMy pa3zeieHusi CEKPEeTOB 03 PaCKPBITHS OJICH.

IIpeanoxuts 3¢ (eKTUBHYIO aTaKy Ha Xam-pynkuuio hi = ((g"-D) Mi mod p)
modq

Hapymmwrens, nonyyus noanucbS1 K noAroToBISHHOMY UM 3HAUSHHUIO X3II-
¢dyskun h1, chopMupoBan «HeCAaHKIIMOHUPOBAHHYOY» MOANUCH S K 3HAYCHHIO
xou-¢ynkunu h. Kakum 06pa3om oH 3T0 caenai, eciy ypaBHEHUE MPOBEPKH
noanvcy; g = S" mod n, rie (n,g) — OTKPBITHIA KIIOY. N = p*q.

[epeueHp TeM KOHTPOJIBHBIX pabOT O TUCHUILIHHE 00YYarOMINXCs 3a09HOMN (HOpMBI
o0y4eHus1, IpesIcTaBIeHb! B Tabmune 19.

Ta6muia 19 — [lepeyeHb KOHTPOJIBHBIX paboT

Ne m/u_ | IlepeyeHb KOHTPOJIBHBIX paboT

He npegycmotpeno

TIpeaoKuTh CXeMy CIENON MOATICH C YpaBHEHHEM TTPOBEPKH
S*=h mod n. h=h (M), re n =p*q

Haiitu npousBoneHyto Tpoiiky uncen M,a,b, Takux uto (a,b) sBisercs
MPaBUIIBHOM MOAMUCHIO K coobmienuro M st cuctemsr LT co crnenyromumm
ypaBHeHHEM npoBepku noanucy; g¥*f(a) = (y*)*a mod p, rue a =gk

VkaxuTe crnocod moienky noamucu B cucreme L{I1 ¢ ypaBHeHMEM TIPOBEpPKH
noamucu gM*b = y**a® (mod p).

JlBykitoueBast kpunrocucrema Pabuna mudpyer coodbuenne M kak
C=MMM +b) mod n

b ¥ n — mapameTpsl  OTKPBHITOTO KIII0YA,

p 4 q (pq=n)— napaMerpsl 3aKpbITOro KI04a.

YkazaTp aroput™ aeurindpoBanus i ciyvas, korna (p+1) wu (q+1)
Odenamca na 4

( Botuucnsaiime d mak, umo 2d mod n =b, mozoa ( M +d)**2 mod n = (C +
d**2) mod n)

[TycTh OTKPBITHIN KITFOY B cucTeMe Mepkie-XelMaHa 3a1aH BEKTOpoM A
=(17,34,2,21,41),mmm¢porpamma C = 72. [lapameTpsl ceKpeTHOrO KiIto4a u =50,
, w=17. Haiitu 3amudpoBarnoe coobuicane M.

CocraButs ypaBHeHHe noanucu B cxeme LI ¢ ypaBHeHHEM TPOBEPKH MOANUCH
(b +h)" = g mod n, rae n = p*q. OGOCHOBATHL NEPEXOJL OT UCXOJHOTO yPABHEHUS
npoBepkd noanucu s" = g mod n_K yKa3aHHOMY BbIILLIE.

Ilycts n = pq, rae p,q — npoctsie. Jlano a, 0<a<n, mycTb X My — KBaJpaTHbIC
KOpHHM U3 a 1o mod n , Takue, 4To y /= X 'y /= n - X. [loxazars, uro HOJ ( x +
Y1) +p um g

Bompocs! (3anaun) aust 3auera / qud¢. 3auera npencrapieHsl B Tabnuue 16.

Tabnuua 16 — Bompocst (3amaun) asist 3auera / qudd. 3avera

Ne i/

IMepeueHs BompocoB (3aa4) 11 3a4eta / qudd. 3adera

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

10.4. MeToauueckue MaTepHuabl, onpeaessomue MIPOLIE Y PBI OILIEHUBAHMS
WMH/IMKaTOpPOB, XapaKTEPU3YIOUIMX JTambl (OPMUPOBAaHHMS KOMIICTECHLMI, COAepKarcs B
JIOKANbHBIX HOPMATHBHBIX akTax [ YAII, perimaMeHTHPYIOIMX TOPSAOK H MPOLIEIypy
MPOBEJICHUs TEKYIIEro KOHTPOJIS YCHEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU O0y4aroluXcs
I'YAIL

11. Meroguueckue yka3zaHus Ui 00y4arOIMXCsl IO OCBOCHUIO TUCIUIITHHBI

11.1. Meroauueckue yka3aHust 1jisi 00y4JarOUIMXCs 10 OCBOCHHUIO JIEKIIHOHHOTO
Marepuaia

OCHOBHOE Ha3HAYEHUE JEKIIMOHHOTO MaTepHaia — JOTHIECKH CTPOMHOE, CHCTEMHOE,
riiy0OKoe U ICHOE U3JI0KeHne yueOHoro marepuaina. HasHaueHne cCoBpeMEHHOI JIeKIUH B
paMKax AUCIUILUIHHBI HE B TOM, YTOOBI MOJIYYUTh BCIO HH(POPMAILIUIO TI0 TEME, & B OCBOCHUHU
(yHIaMeHTaTBHBIX POOIEM TUCHUILIMHBI, METOIOB HAYYHOTO MO3HAHMS, HOBEHIIINX
JIOCTHIKCHUI Hay4HOH MbIC/U. B y4eOHOM mporiecce JeKIus BBITOIHIET METOI0JI0THIECKYIO,
OpPraHU3aHOHHYI0 U HHPOPMAIMOHHYIO (pyHKIUH. JISKIHMs paCKpBIBACT MOHATHIHHBIN anmapar
KOHKPETHOM 00acTH 3HaHUS, €€ mpOOIIEMBbI, aeT LEeIbHOE MPEICTABICHNE O TUCIHUILIHHE,
[I0Ka3bIBaCT B3aUMOCBS3b C JPYTHMHU JUCIUIUIMHAMHU.

[Inanupyemble pe3yabTaThl IPH OCBOCHHU 00YYAIOIIUMICS JICKIIMOHHOTO MaTepuaia;

— TOJyYeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUI1, YPOBEHb
KOTOPBIX OTIPEIENSIeTCs eJIeBOH YCTAHOBKOM K KaXKI0H KOHKPETHOU TeMe;

— TMOJIyYeHHE OTBITAa TBOPUECKOIN PabOTh COBMECTHO C MPEIOIaBaTENIEM;

—  pa3BUTHE NPOQECCHOHATBHO-IEIOBBIX KaYeCTB, JTIOOBH K IIPEIMETY U
CaMOCTOSITEIFHOTO TBOPYECKOTO MBIIILICHHS.

— TOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO JJIsl CAMOCTOSITEIILHOM PaboThI;

—  IOJyuYeHHE 3HaHWI O COBPEMEHHOM YPOBHE Pa3BHUTHsI HAYKH U TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHs HA OJMKANILINE TOMIBI;

— HAYYUTHCS METOAUYECKH 00pabaThIBaTh MaTepPHaI (BBIICISAT TIIaBHBIC MBICITH U
MOJIOKEHHMSI, TPUXOIUTh K KOHKPETHBIM BBIBOAM, TOBTOPSATH UX B Pa3IMYHBIX
(hopMynupoBKax);

— MOJyYeHHE TOYHOTO OHMMAHHUS BCEX HEOOXOAMMBIX TEPMHUHOB U IMOHSATHH.




JleKMOHHBIH MaTepra MOXET CONPOBOXKIATHCS JEMOHCTPALMECH CIalioB 1
HCTIONB30BAaHUEM Pa3JaTOYHOTO MaTepuaia Ipy MPOBEACHUH KOPOTKUX JUCKYCCUii 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUIIINHE.

11.2. Meroanueckue yka3aHus Uisi 00y4aroUUXCsl O BBIMOJHEHHIO Ja00paTOPHBIX
pabor

B xonme BbIMONHEHMS 1a0OpaTOpHBIX paboOT oOydYaroluiics [ODKeH YIyOuTh H
3aKpeNuTh 3HAHUS, NPAKTHYCCKHE HABBIKH, OBIAJETh COBPEMEHHOW METOAMKOH M TEXHHUKOM
9KCIEPHUMEHTA B COOTBETCTBHH C KBATH()UKAIIMOHHOW XapaKTEPHCTHKONW OOYYaroIIerocs.
BeinosnHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIEPHMEHTAILHO-PAKTHYECKOM, pacueTHO-
aHAINTHYECKON YacTell U KOHTPOJIbHBIX MEPOIIPHUSITHI.

BeinonHeHne 1a00paTOpHBIX PabOT OOy4YarOLUIMMCS SIBISIETCS HEOTHEMIIEMOH YacThiO
WU3yYeHHs] JAUCUUIUIMHBI, ONPEesIeMOi y4eOHbIM IUIAHOM, W OTHOCHTCSI K CpEICTBaM,
00eCIeYNBAONINM PEIICHIE CIICAYIOIMX OCHOBHBIX 32189 Y 00y4Yaromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCJICIOBAaHMS IPOLIECCOB, SBICHUI U  OOBEKTOB,
H3y4aeMBbIX B paMKax JaHHON AUCLMIUIMHEL,

— 3aKpeIUIeHHe, Pa3BUTHC W ICTAIM3AIMS TCOPETHYCCKHX 3HAHHM, MONYYCHHBIX Ha
JICKLIHSIX;

—  MOJIyYeHHEe HOBOW HH(MOPMALMH [0 H3y4aeMON IUCLHILINHE;

— mnpuoOpEeTeHWE  HABBIKOB  CAMOCTOSTEIBHOW  paboTel ¢ 1abOpaTopHBIM
000py0OBaHHEM U IPHOOPAMHU.

3amanue u TpeOOBaHMS K MPOBEICHUIO Ta00PATOPHBIX PaboT

— kaxpas JIP BeImonHsIeTCs 10 MHAMBHUAYAIbHOMY 3a/IaHHIO, BBIIAHHOMY CTYICHTY
nperno/iaBaTeneM;

— B 3aJaHUH JO0JDKHO OBITh 4eTKO c(hOpMyIHUpOBaHa 3a/1a4a, BeinoaHsemas B JIP;

— ONMCaHbI BXOJHBIC U BBIXOJHbIC JaHHbIE 11 npoBeaeHus JIP;

— JIP nomKHa BBIIOJIHATHCS HA OCHOBE MOJTyYEHHBIX TEOPETUUECKUX 3HAHU;

— BbimonHeHne JIP momKHO OCYIIeCTBISATHCS Ha OCHOBE METOAMYECKHX yKa3aHHM,
MPE/IOCTaBIISIEMBIX MTPEIOIaBaTeIeM;

— JIP momkHa BBIMONHSTHCS B CICHHATA3UPOBAHHOM KOMIIBIOTEPHOM Kilacce H
MOXeT OBITh JopabOTaHa CTYIECHTOM B JOMAIIHUX YCJIOBHSX, €CIIH IO3BOJISCT
T10;

— wuroroM BbimonHeHus JIP sBisiercss OoT4ET MM [IEMOHCTpAlMsi Pe3yJbTaTOB
paboTHI pEroJaBaTeNo B 3JIEKTPOHHOM BHJIE (Ha YCMOTPEHHUE NPETIOaBaTelIs).

Crpykrypa u popma otdeTa o 1abopaTopHoii padbote
— TOCTaHOBKA 3a[a4u;
—  0COOCHHOCTH PELICHUS U UCTIOIb3yEMbIe METO/IbI (€CIIU OHH MOTPEOOBANIUCH);
— [porpaMma Ha si3bIK€ IPOrPAMMHUPOBAHHUSI C KOMMEHTAPHUSIMH;
—  CITHCOK JIUTEPaTyphIL.

TpeboBanus Kk opopMIIeHHIO 0TYETA 0 JIaGopaTOpHOii padoTe:
— JIP mpencTaBinsieTcs B IEUaTHOM H DJIEKTPOHHOM BHJIE;
— JIP nmomkHa COOTBETCTBOBAaTh CTPYKType M (OpMe OT4eTa, HpeICTaBICHHOM
BBILIIC;

— JIP momxua mmers tutyneHbI muct (COCT 7,32-2001 wuzganust 2008 roma) c
Ha3BaHUEM M IOIHUCHIO CTYI€HTA, KOTOPbIH ee caenai 1 oGpopMult;
Crynest nomxeH 3amututh JIP. OTMeTKa 0 3ammre KO/DKHA HAXOAWTHCS HA TUTYJIHHOM
JIUCTE BMECTE C MOAIMUCHIO MPENoaBaTens.

11.3. Meroauueckue yka3aHust 1jisi 00y4aronMXCs 10 MPOXOKICHUIO CAMOCTOSITEIbHO
paboTsI

B xoze BBINOITHEHNS CAMOCTOSATENIBHON pabO0ThI, 00yUJarONIUICS BBIIIOJIHSACT PadbOTy 110
3a/IaHUIO U [IPH METOAMYECKOM PYKOBOJCTBE MPEIoIaBaTelis, Ho 6e3 ero HermocpeICTBEHHOTO
y4dacTtusi.

Jlns oOyqarommxcs 1o 3a04HOI1 (hopme 00ydeHHs1, caMOCTOATeNIbHAs paboTa MOXKET
BKJIFOUYATh B ce0si KOHTPOJIBbHYIO padoTy.

B nporiecce BBINOIHEHUs CAMOCTOSTEILHON paboThl, y 0Oy4aromierocst GopMupyercst
nesecoobpa3Hoe IIaHNPOBAaHNE PabOUeTo BPEMEHH, KOTOPOE ITO3BOJISICT UM Pa3BUBATh YMEHUS
1 HaBBIKU B YCBOGHHHU M CUCTEMATU3ALMU TPUOOPETACMbIX 3HAHHH, 00ECIIeUHBAET BEICOKUH
YPOBEHb YCHEBAEMOCTH B NIEPHO/ O0Y4EHHSI, TOMOTaeT MOJIY4YNUTh HABBIKH MOBBIIICHHS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToMueCKUMU MaTepHalaMi, HalPaBJISIOIMMH CAMOCTOSITENbHYO paboTy
00y4arOIUX CAABISIOTCS:

—  y4eOHO-METOAMYECKHI MaTepHa 0 TUCIUILIMHE;

— METOJMYECKHE YKa3aHUs 10 BHIOJIHEHHUIO KOHTPOJIBHBIX PA0OT (JUIsi 00YYaroIIXCst
10 3a04HOM popme 00yueHus).

11.4. Meroanyeckue yKazaHus At 00Y4aIOMINXCS 110 POXOXKICHUIO TEKYIIEro
KOHTpOJIS yCIICBAEMOCTH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMAaTPUBAET KOHTPOJIb KauecTBa 3HAHUH
00y4aroLIMXCsl, OCYLIECTBIIEMOTr0 B TEUCHUE CEMECTPA C 1IEJIbI0 OLEHUBAHUS X0/l OCBOCHUS
JUCIUTIIMHBL.

11.5. Meronuveckre yka3aHus sl 00YJaIONIIXCS 1O MTPOX0XKICHHUIO MPOMEKYTOTHON
aTTeCTaIMH.

IIpomexyTouHas arrectanusi 00y4JaroUMXcs IPelyCMaTPUBAET OLICHUBAHNE
MIPOMEXXYTOYHBIX M OKOHYATENIFHBIX PE3yJIbTaTOB 00y4YeHus o aucuuiuiinae. OHa BKITIOYACT B
celst:

— 9K3aMeH — (popMa OLICHKU 3HAHUIA, TOJIYYCHHBIX 00yUYarOLMMCs B IIpoLiecce
M3y4YeHUs BCeil MCIMIUIMHBI WITH €€ YaCTH, HABBIKOB CAMOCTOSITENILHOI PaboThI, CIIOCOOHOCTH
MIPUMEHSATH UX JUIS PEIICHUS NPAKTUUECKUX 3a1a4. DK3aMEH, KaK IPaBHIIO, IPOBOIUTCS B
TIEPHOJT IK3aMEHAIIMOHHONW CECCHHU M 3aBEPILASTCS aTTECTAIIMOHHON OIIEHKOI «OTIIHIHOY,
«XOPOILOY», KyJIOBIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIHEHOY.
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