MuHHCTEpPCTBO HAYKH U BbicIIero oopasosanusi Poccuiickoii @enepanun

®denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIETO 00Opa30BaHuUs

«TOMCKHU I'OCYJIAPCTBEHHbIA YHUBEPCUTET
CUCTEM YIIPABJIEHUSA U PAIMODJIEKTPOHUKN» (TYCYP)

Kadenpa apromatusupoBansbix cuctem yrpasieHus (ACY)

NH®OPMALIMOHHAA BE3OIIACHOCTD

Metoauueckue yka3aHus K JJabopaTOpHbIM paboTam,
MPAKTUYECKUM 3aHATUSM H OPTaHU3AIUN CAMOCTOSITEIbHON Pa0OTHI
JUTS CTYACHTOB TEXHUUECKHUX HAMpPaBICHUHN MOATOTOBKH
Bcex (popM 00yueHus

Tomck-2022



I'oputos A.H.

HNudpopmarnimonnast 6e30MacHOCTh: METOUYECKHE YKa3aHUs K TJaO0OpaTOPHBIM
paboTaM, TPaKTUYECKUM 3aHATUSAM U OPTraHU3ALMKI CAMOCTOSTENbHOM padOThI IS
CTYZCHTOB TEXHUYECKUX HAMPaBICHUI MOATOTOBKH BceX GopM 00yUueHUs

| A.H. T'oputos. — Tomck: TYCVYP, 2022. — 15 c.

Onob6peno Ha 3aceqanny Kadeapbl aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHUSI.
ITporoxon Ne 11 ot 23.11.2023 1.

© Tomckuil TOCYIapCTBEHHBIN YHUBEPCUTET CUC-
TEM YIPABJICHUS U PaIuOICKTPOHUKH, 2022
© TI'opuros A.H. 2022



COAEPXAHUE

I 32101 (53 17 (<R 4
2 Metoauueckue ykazaHus K IPOBEICHUIO JIA0OPATOPHBIX PAOOT ......ccvvverveernennne 6
AR RO 1031107 (S8 (01 (07 (X35 15 (A 6
2.1 IlopsoK BBIMOTHEHUS JTAOOPATOPHBIX PAOOT .vvvvevvrreiririreisiieeesiieeessireesssnnenns 6
2.2 JTAOOPATOPHBIE PAOOTBI .....vvvereriesireesireessneeareeasneeessneessreessneesresasneeesnneesnneessneens 7
2.3 KOHTPOIIBHBIE BOITPOCBL .....evvveeisereeesnreeesssreesssnnessssnssesasnesesssnessssnesssnsnesssnsnnesns 7

3 Meroaudeckue ykazaHus K MPOBEJCHUIO MPAKTHUECCKUX 3aAHATHH .....coevvveerverenne. 8
RN O 1030107 (SIu (031 (0 (=) £ 076 G 8
3.2 TIPAKTUUECKHE BAHSITHIS .vvveeeievrreeessssrteeeessnsssseeessnsssseesssssssesssssnsssesssssnssessessnsnns 8
3.2.1 ®enepanbHble 3aKOHBI B 0071aCTH MHPOPMAIIMOHHON 0€30MacHOCTH ...... 8

3.2.2 [Tomutuku 6e3onacHoctr. OCHOBHBIE MOJIEIN MOJIUTUKN O€30macHOCTH 9

3.2.3 CuMMETPUYHBIC KPUTITOTPAPHUICCKIEC METOMBI .evvvveesrreresireeesssvneesssnneens 9
3.2.4 Kpuntorpa@usi C OTKPBITBIM KITFOUOM ....ccevveerureessressnesessneesnessnessnsesanes 10
3.2.5 DaeKTpOHHAS HUGPOBAS TTOIITHCD ...vvvveerrreesssreresssresssneesssseeesssessssnneens 10

3.2.6 Metoap! uaeHTUGUKAIIMK U POBEPKHU MOIITMHHOCTH MOJb30Barenei .. 11

4 Meroandeckue yKazaHus JJisl OpraHUu3aluy CaMOCTOATEIIbHOM pabOoTHI ............ 12

4.1 OOLIITIEC TIOTTOTKEHIS . eevvveeeeeertnsseesessasseseessssesessssssesessnnseesessnnseesessnseessennareees 12
4.2 TlpopaboTka JEKIIMOHHOTO MaTepuala, MoAroTOBKa K Ja00paTOpHbIM

PabOTaM U MPAKTHUUCCKUM BAHITHIM ....veeenvreeeiureeesssreeesssreessssneesssssesssssseesssseessnnes 12

S PEKOMEHIYEMBIE MCTOUHHMKH . .......uvvveeeesiusrreesesassrssesssasssesassansnsessssasssssassssnnnesessans 15



1 BBeaenue

L]env oucyuniunvl - 03HAKOMUTH CTYJIEHTOB C OpraHU3aIMOHHBIMH, TEXHUYE-
CKUMH, aJITOPUTMHUYECKUMHU U JIPYTUMU METOJAMH U CPEICTBAMH 3aIUThl KOMIIb-
I0TepHON MHGOpPMAIK, C 3aKOHOJATEIbCTBOM M CTaHJapTaMu B 3TOW 00JacTH, €
COBPEMEHHBIMU KPUIITOCUCTEMAMHU, U3YUCHHE METOJO0B UACHTU(UKALINY TIPU TIPO-
ekThupoBaHuu uHpopManmonHsix cuctem (MC).

3aoauu usyuenuss OUCYUNIUHBL COCTOST B TOM, UTO B pPE3YyJIbTaTE €€ U3yUEHUS
CTYAEHTBI JI0JKHBI:

— WMETh TPEJCTaBICHUE 00 MCIOJB30BAHUHM OCHOBHBIX TOJOKEHUN TeOpHUu
MH(OpPMAIMOHHOW Oe30macHOCTH B pa3nuuHbix obnactsax MC u uMers npencras-
JIEHHE O HANpaBJICHUU Pa3BUTHUS U MEPCIEKTHUBAX 3aIUTH HHPOPMAIIHH;

— 3HaTh MIPABOBHIE OCHOBHI 3aIIMTHI KOMIBIOTEPHON HHPOPMAIIIH, OpTaHn3a-
LIUOHHbIE, TEXHUYECKHUE IMpPOrpaMMHble METOAbl 3auuThl MHpopmanuun B UC,
CTaHJAPThl, MOJAEIU U METO/bI MHU(POBAHUS, METOIbI ACHTU(PUKAIIMH TOJIb30Ba-
TEJIe, METO/IbI 3aIIMUTHI IPOTPAMM OT BHPYCOB;

— YMETb MPUMEHATh METO/IbI 3alIUThl KOMIIBIOTEPHON MH(OpPMALIUU NTPU TIPO-

extupoBaHuu MC B pa3iMyHBIX NpPEIMETHBIX 001aCTSIX.

JlJis ycrienHoro oCBOEHUSI AUCUUIUIMHBI PUMEHSIOTCS pa3iMdHble 00pa3o-
BaTeJIbHbIE TEXHOJIOTUHU, KOTOpbIE 00ECIEUUBAIOT JOCTUKEHUE TUIAHUPYEMbIX pe-
3yJbTaTOB 00Y4YEHHUSI COTJIACHO OCHOBHOM 00pa30BaTeIbHON MporpaMmme, ¢ y4eTOM
TpeOOBaHMI K 00BEMY 3aHATUN B MHTEPAKTUBHOU Popme.

JInst KOHTPOJIST OCBOCHUSI KOMIIETEHIIUM MCTOJIb3YIOTCS ClIeyIomue (GopMbl

KOHTPOJISL: 3aIuTa 1a00paTOPHBIX paboT, TECTHI.

Jucrunaa «adopmarmonHas 6€30MacHOCTY) OTHOCUTCS K YUCTY JAHUCITU-
IUTMH BapuUaTUBHOM YacTu mpodeccuoHanbHoro mukia. «Madopmamnmonnas 6e30-

ITaCHOCTBb» KakK yqe6Ha;1 JUCHUIITIMHA B CUCTCMC ITOATI'OTOBKU 6aKaJIaBpOB II0 Ha-



npasienuto «lIpuknagnas uHpopmaTtuka» CBsA3aHA C AUCHUIUIMHAMHU y4e€OHOTO
wiana: «MatemaTukay, «Jluckpernas marematuka», «MHpopmaTnka u mporpam-
MUpoBaHue», «OCHOBBI AJITOPUTMH3ALUU M S3BIKM NPOTPAaMMHUPOBaHU», «BbI-
YUCIIUTEIIBHBIE CUCTEMBI, CETH U TEJICKOMMYHUKALIUN.

3HaHUA U HaBBIKY, IOJYYEHHBIE NP U3YYEHUHU ITON AUCLUIUIMHBI, UCIIONb-
3yIO0TCSl B IUCUUIUIMHE ITpodeccuonanbHoro nukia: «lIpoextupoBanue nupopma-

IIUOHHBIX CUCTEM» U BBITYCKHOM KBaJIH(PUKAITMOHHOMN padoTe.



2 MeToau4yeckue yKa3aHus K NMPOBeIeHNI0 J1a00paTOPHBIX padoT

2.1 Obuue nonosicenus

[enpio mpoBeneHus J1abOpaTOpPHBIX pabOT sBisiETCs (POPMUPOBAHUE KOMIIE-
TeHIi B obnactu «MHpopmarmonHas 6€301acHOCTbY.

OcHoBHOM (opMOl TIpoBeeHUsI JTaOOPATOPHBIX PAOOT SABISETCSA pa3paboTKa
aJITOPUTMA PEUICHHs] HHIMBUTYyaTbHOM 3a/1a4d ¥ €r0 MporpaMMHas peaau3aius Ha
OJHOM W3 SI3BIKOB TMporpammupoBanus. [Ipomecc mporpaMMHON peanu3anuu
BKJIIOYAET B ce0s HamMcaHUE MPOTrpaMMbl, OTIAJKy MPOrpaMMbl U TECTUPOBAHUE
IPOTPaMMBI.

K ocHOBHBIM crioco6am KOHTPOJIE (GOPMUPOBAHUS KOMIIETECHITUHN MTPU BBITIOJI-
HEHUU JIA0OPATOPHBIX PA0OT OTHOCATCS WHIMBUyalIbHAs 3alllUTa BHIIOJHEHHOMN
paboThl, OpraHM3aiysl BXOJHOTO KOHTPOJS YPOBHS MOJATOTOBKH CTYACHTOB IO
TEOPETUUYECKOMY MaTepualy JUCLUIUIMHBI, PAKTUYECKOE MPUMEHEHUE KOTOPOTro
OCYIIIECTBISIETCS B XO/I€ BHITIOTHEHHUS TAOOPATOPHOM pabOTHI.

J{nst mostydeHuss MakCUMaJbHOM OLIEHKU 3a JJabopaTopHYyI0 paboTy HEOO0Xo-
JTUMO BBITIOJIHUTD U 3alUTUTH Pab0Ty BO BpEMsi, OTBEJCHHOE JIJIsl €€ BBITIOJIHCHHUSI,
COTJIACHO paclucaHuio 3aHATUH. JlomyckaeTcs: HOCpOYHOE BBHIMOJIHEHHE Jabopa-
TOPHOM pabOTHI MO NMPEABAPUTENBHOMN T0TOBOPEHHOCTH C TPEINOIaBATEIIEM.

BrinonHnenue Bcex J1abopaTOpHBIX paldOT, MPEeIyCMOTPEHHBIX pabodeil mpo-
rpaMMOW JHUCUUIUINHBI, SBISETCS YCIOBHEM JOMYCKAa K HTOTOBOMY KOHTPOIIO

HN3Yy4YCHUSA JUCHHUIIJINHBI.

2.1 Ilopsook eévtnonnenusn nadopamopHsvix pabom

1) U3yuuTh TEOPETUUECKUN MaTEepHUal MO TeME J1ad0paTOPHOM pabOTHI;

2) cOCTaBUTH MPOTPaAMMy Ha OJHOM U3 aJTOPUTMUYECKUX SI3BIKOB MPOTpaM-
MUPOBaHUs JJI 33JaHHOTO BapUaHTa 3a/1aHuUs;

3) BBINOJHUTH OTJIAJIKY COCTABJICHHOM MPOrpaMMbl M TIOKa3aTh MpernojaBare-
710

4) cocTaBUTh OTYET 1O JIabOpaTOpHOM padoTe.



5) 3aIUTUTD BHITIOJHEHHYIO Ja00paTOpHYIO padoTy.

2.2 Jlabopamopnsle padbomut

1. Metoapl noHAYyYHOU KpUnTOrpaduu.
2. DneKTpoHHas udpoBas MOAMKCH.

3. [IpakTrueckoe MpuMEHEHUE KPUNITOTPapu C OTKPHITHIM KITFOUOM.

2.3 Konmponwsnuvie sonpocoi

1. OxapakTepu3yiiTe HHPOPMALIUIO U €€ OCHOBHBIE IMOKA3ATENH.

2. OCHOBHBIE TOJOXKEHUS 3aKOHa 00 MH@popManuu, HHHOPMAIIMOHHBIX TEX-
HOJIOTHSIX U 3aIIUTe WH(POpMAITUH.

6. Uto Takoe «ImoJuTHKa 6€301MacCHOCTH?

7. UeMm oTiMyaeTcs MOHATUE «MOJEIH 0€30MaCHOCTH» OT MOHATUS «IOJIUTH-
KM 0€3011aCHOCTU»?

8. OCHOBHBIE MOJIETU TIOJIUTUK 0€3011aCHOCTH?

9. IlpuBenuTe cxeMy 1 0OBACHUTE MPUHITUT paOOTHI OJI0YHOTO HMIH(pA.

10. Haiite xapakrepuctuky mudpa DES.

11. Jla#iTe xapaktepuctuky mudpa FOCT 28147-89.

12. Yem oTnm4gaeTcs KpunTorpadus ¢ OTKPHITBIM KIOYOM OT CHMMETPHYHBIX
g pos?

13. Onumute anroputm RSA.

14. Yo Takoe 3ieKTpoHHas HU(POBas MOAIUCH?

15. Yto Takoe cepTudukaT OTKPHITOTO KIro4a?

16. Onumure anroput™ udposoii noanucu DSA (DSS).

17. Onumure anroputm nudposoi noamucu 'OCT P3410-94.

18. Uem otnuvaetcs ayreHTU(DUKAIUS OT UAeHTUDUKAITAN?

19. Yo Takoe aBTOpHU3aIus?

20. ITpuHIMITIBI UCTIOTB30BAHUS MHOTOPA30BhIX MapOJIe?



3 MeToanyeckne YKa3aHUS K MPOBEJICHUI0 MPAKTHYECKUX 3aHATHI

3.1 Obuue nonosicenus

[TpakTHueckue 3aHATHS MO JUCHUILIMHE (POPMUPYIOT HaBBIKU MPAKTUYECKOTO
IIPUMEHEHUS TEOPETHUYECKUX 3HAHWM, ITOJYYECHHBIX BO BPEMS U3Y4YEHUS JUCLUI-
JIVHBI.

Jns KakKAoro IpakTHUYECKOTO 3aHATHS ONPENEISIETCS TeMa, BOIPOCHI IS
poBeeHUs (PPOHTATILHOTO OIpOca, MOPSAIOK NpoBeAeHU 3aHaAThs. [lepBas yacthb
3aHATHUSA, KaK [PABUJIO, IPOBOAUTCS B BUJIE CEMUHAPA, B XOAE€ KOTOPOI'O IIPOBOIUT-
cs1 00CYXKIEHUE TEMBI 3aHATHUS U OIIPOC CTYACHTOB. Bo BTOpOil 4acTh 3aHATHA CTY-

ACHTHI pCHIAOT IIPAKTHYCCKUC 3aJaHUA 110 HHAUBUAYAJIbHBIM BapHaHTaM.

3.2 Ilpakmuueckue 3anamus

1. ®enepanbHbie 3aKOHBI B 0071aCTH MHGOPMAITMOHHON O€30MaCHOCTH

2. Ilonutuku 6e3omacHoCcTH. OCHOBHBIE MOJIEIH MOJUTUKH 0€30MacHOCTH
3. CummeTpuuHble KpUNTOrpadhuyecKue MEeTOIbI

4. KpunTorpadusi ¢ OTKpBITHIM KIHOYOM

5. DnekTpoHHas nudpoBask MOANUCH

6. Metonp! uaeHTU(GUKAIIMKI U POBEPKHU MOIJIMHHOCTH TOJIb30BaTeNeh

3.2.1 ®epepasibHbIE 3aKOHBI B 00/1aCTU UHPOPMALMIOHHOM
6e30MaCHOCTH

OCHOBBI POCCHIICKOTO 3aKOHO/IATENhCTBA B Cepe 3aluThl HHPOPMAIUH: 3a-
KOH 00 mH(popManuu, WHOOPMAITMOHHBIX TEXHOJOTUAX U 3aluTe WHOOpMAIUY;
3aKOH O TOCYJIapCTBEHHOH TaifHE; 3aKOH O 3aIllUTEe MEPCOHATBHBIX JaHHBIX; 3aKOH
00 snexkTpoHHOU 1H(poBo moamnucu. OTBETCTBEHHOCTh 3a MPABOHAPYIIICHUS U

MPECTYIJICHUS B c(hepe KOMIBIOTEPHON HH(GOPMAITIH U 3aITUTHI HH()OPMAITUH.

KoHTpoIBbHBIE BONIPOCHI
1. Oxapakrepusyiite HHGOPMALIHIO U €€ OCHOBHBIE IOKA3aTEINH.

2. OCHOBHBIE TOJOXKEHUS 3aKOHa 00 MHPopManuu, THHOPMAIIMOHHBIX TEX-



HOJIOTHUSIX U 3aIllUTe HHPOPMAIIH.
3. OcHOBHBIE TOJOXKEHUS 3aKOHA O TOCYTaPCTBEHHOM TaifHe.
4. OCHOBHBIE TIOJIO’KEHUS 3aKOHA O 3alllUTE MEPCOHAIBHBIX JTaHHBIX.

5. OcHOBHBIE TOJIOXKEHUS 3aKOHA 00 3JIEKTPOHHOM U(PPOBOIA MOAUCH.

3.2.2 [losiuTKH 6€e30nacHOCTH. OCHOBHBIE MO/i€/IM NOJIMTUKH
0€e30MaCHOCTH

[Tonutuka 6e3onacHoctu. Moaenu Oe3onacHoct. Kputepun u kiaccel 3a-
IIMIIEHHOCTH CPEJCTB BBIYMCIUTEIPHON TEXHUKM W aBTOMATU3UPOBAHHBIX WH-

(bOpMa]_II/IOHHI)IX CHUCTCM. CTaHI[apTI)I I10 OLCHKC 3allIMIIICHHBIX CHUCTCM.

KoHTpoJsibHBIE BONIPOCHI

1. Yo Takoe «IOJIMTHKA OE30IMaCHOCTH?

2. YUem oTim4aeTcs MOHATHE «MOJCIIM OE30IMaCHOCTHY OT MOHATHUS «ITOJIMTH-
KU 0€30ITacHOCTH»?

3. B xakux ciayyasx NpUMEHSIOTCS MOJIeJ I 0€30MacHOCTH?

4. OCHOBHBIE MOJIEJN TTOJUTUK O€3011aCHOCTH?

3.2.3 CumMeTpHUYHBbIe KpunTorpadpuyeckue MeToAbl

CuMMeTpruyHBIE CUCTEMBI MUGPOBAHUS (CUCTEMBI C CEKPETHBIM KIIFOUOM):
NOoTOYHble MHUQPHI, OM0ouHble MWUEGPBL. AMEpPUKAHCKUN CTaHIapT MWU(POBAHUS
DES: anroputm, CKOpocTh pabOThl Ha Pa3iNyYHbIX MIATHOPMax, PeKUMBI MMOJIb30-
BaHMUsI, OCHOBHBIE PE3yJIbTAaThl M0 aHAINU3Y CTOMKOCTU. OTEYEeCTBEHHBIN CTaHAApPT
mdposanus gaHHeIX ['OCT 28147-89: anroputm, CKOpOCTh pabOTHI Ha pa3iIny-

HBIX TIaTGOPMax, PeKUMBI TIOJTE30BAHMUS.

KoHTpoIBbHBIE BONTPOCHI
1. IlpuHIMIBI, UCHOIB3YyEMbIE AJIs1 OBBILIEHUS CTOMKOCTH U(pa?

2. [IpuBeaute cxemy ¥ OOBICHUTE MPUHIUIT pabOTHI O104HOTO MHKdpa.
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3. aiite xapakrepuctuky mudpa DES.
4. Naitte xapakrepuctuky mudpa 'OCT 28147-89.
5. Ilepeunciure ocHoBHBIE paznuuus mexay DES u TOCT 28147-89.

6. Uto Takoe — pekuM MpUMEHEHUs 0J1I09HOTO ImHrdpa?

3.2.4 Kpuntorpadus ¢ OTKpPbITBIM K/JII04Y0M

OcHOBHBIE CHOCOOBI HMCHOJB30BAHUS AJITOPUTMOB C OTKPBITHIM KIIFOUOM.
[Mudp Mamupa. Hudp Dap-I'amans. Anroputm RSA. Borpocs! croitkoctu. 3a-

nava pacrpenaenenus kimodei. Meroa nddu-Xemnnmmana

KoHTponbHBIE BONTPOCHI

1. Yem otnuvaercs KpunTorpadusi ¢ OTKPBHITHIM KIIOUOM OT CUMMETPUYHBIX
g pos?

2. Onumute anroput™ Juddu-Xennmana. Yem oOycioBieHa ero 6e3onac-
HOCTb?

3. Onumwute anroput™ [lamupa.

4. Onumure anroput™ Jnb-1"amans.

5. Onumwute anroput™ RSA.

3.2.5 dnekTpoHHas puppoBasi NOANKUCH

O6mue ceneHus 06 smekTpoHHoU 1udporoit moanucu (DIIIT). OcHoBHBIE

cniocoOs1 ucnobzoBanus LI, Anroputmer DI ¢ oTkpeITeIME KTIOYaMu — RSA,

DSA, I'OCT P34.10-94.

KoHTposibHbIE BOIIPOCHI

1. OnummTe anroput™ nudposoit noamnucu RSA.

2. OnumuTe anropuT™ HudpoBoi noamnucu Iib-I"amars.
3. Omummre anroput™ udposoii nognucu DSA (DSS).

4. Onumute anroput™ nudposoit noamucu I'OCT P3410-94.
10



5. Yto Takoe cepTu(uKaT OTKPHITOro Kiroya?

3.2.6 MeToabl HAEHTUPUKALMM U TPOBEPKH MOAJTUHHOCTH
noJib30BaTeJien

OcHoBHbIE TIOHATUA U onpenenenus. [lonsarue kpunrorpaguueckoro mpoTo-
Koja. MeTtonibl ayTeHTU(UKALMK, Ucnoib3yromue napoiau u PIN-koasl: Ha ocHOBe
MHOT'OpPa30BbIX MapoJeil, HA OCHOBE OJIHOPA30BbIX MapoJjeil, Ha OCHOBE cepTU(dU-
kartoB. Crporas ayTeHTU(UKAIMs, OCHOBaHHAs: HA CUMMETPUYHBIX aJIrOpUTMax,
Ha aCUMMETPUYHBIX aJIrOpUTMax, Ha OJHOHANpPAaBIEHHBIX Xeul-QyHKUusAX. buo-

MCTPHYCCKAA aYTGHTI/I(i)I/IKaHI/IH ITOJIB30BATCJIA.

KOHTpOJIBHBIE BOIPOCHI

1. Yem oTnunyaercsd ayTeHTU(UKAIUSA OT UAECHTU(DUKAIIN?
2. Yrto Takoe aBTopuzaus’?

3. IIpuHIMIIBI KCTIOJIB30BAHKSI MHOTOPA30BBIX MAPOJICH?
4. Kak noJjiy4aroT 0JHOpAa30BbIE NapOJIn?

5. Kak ucnonb3yroTcst cepTu(UKaThl IpU ayTeHTU(HUKAITUN TOJb30BaTeNen?

11



4 MeToguyeckne yKa3aHHUs IS OPraHU3aluM CAMOCTOSITeIbHOMH padoThl

4.1 Obuwiue nonorcenusn

CaMmocTrosiTenbHass padboTa SBISETCS BaKHOM COCTAaBJISIIOIIEH B H3YYEHHUU
JUCIHUIUIMHBL U COCTOUT U3 CIEAYIOIIUX BUAOB JIEATEIHHOCTHU: TPOPabOTKa JEKIH-
OHHOTO Marepuaja JUisl MOANOTOBKH K TECTUPOBAHUIO U KOHTPOJBHBIM paboTaM,
MOJATOTOBKA K J1a0OpaTOpHBIM padOoTaM M MPAKTHUYECKUM 3a/IaHUSIM, BBIIIOJHEHUE
KOHTPOJIbHBIX Pab0T, CAMOCTOATEIbHOE U3yUYEHHUE TEM Kypca.

CamocTosTenbHast padoTa Hajl TEOPETHUECKUM MaTepuaioM HalpaBlieHa CUC-
TEMAaTHU3AIUIO0 U 3aKPEIUICHUE 3HAHUM, MOTYYEHHBIX Ha JEKUMOHHBIX 3aHATUAX U
Ha IOJYYEHUE HOBBIX 3HAHUU M0 TUCLUILIMHE, IIyTEM CAMOCTOSTEIBHOIO H3yde-
HUS TEM.

CamocrosiTenbHas padoTa Mo NOJATOTOBKE K J1a0OpaTOpHBIM paboTaM M Ipak-
TUYECKHUM 3aHATUSAM HaIlpaBJ€HA HAa U3yYEHHUE METOJMYECKOTO0 U TEOPETUYECKOIO
MaTtepuala rno TeMe JadopaTopHOil pabOThI WIIM NPAKTUYECKOTO 3aHSTHS.

BrlnonHeHHEe KOHTPOJIBHBIX PabOT — MOJHOCTHIO CaMOCTOATENbHAsA padoTa,
HaIpaBJIEHHAs HA IMOJIyY€HHUE HaBBIKOB CaMOCTOSITEIIBHOIO COCTaBJICHUS ajJrOpUT-

MOB, pEATN3ALMIO TPOTPAMM, UX JAJTbHEUIIEH OTIAKN U TECTUPOBAHHUS.

4.2 IIpopabomka 1eKYUOHHO20 Mamepuaia, n0020moeKa K
J1a00pamopHvIM padomam u nPAKmudecKumM 3aHAMUAM

[IpopaboTka JEKIIMOHHOTO Kypca SBJISIETCS OJHOW M3 Ba)KHBIX aKTHUBHBIX
dbopM caMOCTOSTEIBLHON pabOThl. DTOT BHJI CaMOCTOSTEIbHONM pabOThI MOXKET
OBITh OPraHU30BaH CJICAYIOIMINM 00pa3oM:

1) mpourTaiiTe KOHCIEKT JCKIMH, coryiacys Baiu 3anucu ¢ nadopmariiein Ha
cllaijax JICKILUM;

2) monpoOyiTe BBIIOJHUTH CAMOCTOSTEIIBHO MTPUMEPBI IIpOrpamMm, pa3oOpaH-
HBIX Ha JICKIUU;

3) eciu B JIEKIIMK PacCMaTPUBAJICS KaKOW-IHOO ajJrOpUTM, IMONBITAHTECh BbI-

IMOJIHUTB 3TOT aJITOPUTM Ha TCCTOBBIX JJadHHBIX 0e3 UCMOoIbL30BaHUS KOMHLIOTGpHOfI

12



IPOrpaMMbl; TAKOW CIIOCOO MPOPaOOTKH MAaTEPHATIOB JIEKIIMH MTOKAXET, MPABUILHO
71 BBl OHSUTH UEI0 aITrOpUTMa;

4) U3y4uTe JNOTOHUTEIIbHBIC YUeOHBIC MaTepPHalIbl, PEKOMEHIOBAHHBIC Tpe-
II0Z1aBaTEIIEM;

5) nomneITaliTeCh OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI, KOTOPHIMH, KaK MPaBH-
J10, 3aKaHYMBAIOTCS pa3/ielibl y4eOHBIX TOCOOMH MM Y4eOHUKOB,

6) ecin mocie BBITOJIHEHHON paboThl BBl cunTaeTe, 4To MaTepran OCBOCH HE
MOJIHOCTBI0, CHOPMYIIUPYHTE BONIPOCHI U 3aJIaiiTe UX MPENoaaBaTeNIo.

Metonndeckue ykazaHus K BEICHUIO KOHCIIEKTOB JIEKIUH.

Jlekuuu 1o IUCUUIUIMHE TPOBOAATCS C UCMOIb30BAaHUEM cianioB. Ho 310 He
O3HA4yaeT, YTO JIEKIMIO MOKHO MPOCTO CyIIaTh. BelleHne KOHCIEKTOB 3HAYNUTEIb-
HO TOBBIIIAET KaYECTBO MOCIEAYIOENd MpopabOTKU JIEKIIMOHHOIO MaTepuaia. B
CIWIy crnenu(puKd JAUCHUIUIMHBI Ha CllaiijlaX JEeKIUA MHOTO ajirOpuTMOB, KOJIOB
porpamm, MPUMEPOB JAEMOHCTpAIMU padOThl M3y4aeMbIX aiaroputmoB. Ho stor
MaTepuan MOXeT ObITh Oecrojie3eH, eciu Bbl He jenaere 3anmucH B TEUEHUE JIEK-
I[UU, TIOTOMY YTO OOJILITMHCTBE CIIy4aeB, KOMMEHTAPUHU IO MPEJCTABICHHBIM Ha
claiiiax mpuMepam, JEKTOP BBIIOJIHSIET B YCTHOUN (opMme.

OnHoit u3 HopM TEKyIIEro MOHUTOPUHTA YPOBHS 3HAHUH 1O TUCIUILIAHE SIB-
JISTFOTCSI KOHTPOJIbHBIE PAOOTHI.

CamocrosiTenbHas padoTa Mo NOJArOTOBKE K J1a00OpaTOPHBIM padoTaM U Mpak-
TUYECKUM 3aHATUSM MO JUCLUMUIUIMHE COCTOUT B U3YUYEHUM METOAUYECKHUX Mare-
pHUAJIOB 10 TEMaM COOTBETCTBYIOIIUX BUJIOB ayJUTOPHBIX 3aHSATUM.

PekomennyeTcst mepes BBINOJHEHUEM JabOpaTOpHOM pabOThl U3YUYUTH JIEK-
IMOHHBIA U METOJUYECKUI MaTepHa M0 TEME 3aHSATUS, O3HAKOMUTHCS C aJITOPUT-
MaMH, peaqn3aluio KOTOPhIX HEOOXOAMMO BBIIIOJHUTH BO BpeMs MPOBEACHUS 3a-
Hatusa. OOpaTuTe 0co60e BHUMaHUE Ha TOPSIOK BBITOTHEHHS paboThl. [Tockombky
KOHEYHBIM PE3YyJbTATOM BCEX JIAOOPATOPHBIX padOT ABISETCS KOMITBIOTEPHAS TIPO-
rpaMma, CaMOCTOSITENIbHO pa3paboTaiiTe CTPYKTYPHYIO cXxeMy Oynyliei mporpam-

MbI, BBIIOJHUTC 3arOTOBKY IIPOCKTA, MOATOTOBLTC CAMOCTOATCIIBHO TCCTOBLIC
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JTaHHBIE.

[lepen mpoBeneHUMEM MPAKTUYECKOTO 3aHATUS MOATOTOBBTE OTBETHI HA BO-
MPOCHI, BBIHECEHHBIE JIJISI TTPOBEACHUS BXOHOTO KOHTPOJISI YPOBHS 3HAHUM 1O Te-
M€ 3aHATHSA. ECiM 1py MOATOTOBKE K 3aHATHIO OCTAJIMCh HEPEIICHHBIE BOMPOCHI,

06paTI/ITeCI) 3a KOHCYJH)T&HI/Ief/'I K IIPCIIOAaBaTCIIIO.
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