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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OI1.01 MaTemMaTtuuecKkuii anmapar B OTpaciu HHPOPMAITMOHHBIX TEXHOJIOTHUN

1.1. Ob6nacTs npuMeHeHus1 padoyveil MPOrpamMMbl

PabGouas mporpamMma ITUCHUIUIMHBI pa3paboTaHa Ha ocHOBe dDenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CPEAHETr0 Mpo(ecCHOHATHLHOTO
oOpazoBanus 10 croenuanbHoctd 09.02.12 TexHudeckas dKCIUTyaTanus U
COTIPOBOXK/ICHUE WH(pOPMAITMOHHBIX CHUCTEM (ITpukas MuHnucTepcTBa
npocsemienust Poccuiickoit ®denepamnuu ot 10 mapra 2025 r. N 184) u aBnsercs
4acThI0 00pa3oBaTeIbHOM MPOrpaMMbl B YaCTH OCBOCHHS COOTBETCTBYIOIIMX

obmux kommereHui (nanee — OK) u mpodeccnoHaIbHBIX KOMIETSHITNH (J1amee —
I1K):

Kon
HanmeHnoBanune KoMIeTeHIIMN

KOMIIETEHIIUU

OK 01 Bo16upath criocoOb! perieHus 3a1a4 NpopecCUOHaNbHON AESITEIbHOCTH
OPHUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM
Hcnonp30BaTh COBpEMEHHBIE CPEJICTBA IIOUCKA, aHAIN3a U UHTEPIIPETAIIUU

OK 02 uHpOpMaLKU U HHPOPMALIMOHHbIE TEXHOJOTUH JUIs BBIITOJIHEHHS 33124
po(ECCHOHATBHON JIEATEIbHOCTH

OK 04 D} dexTHBHO B3aUMOICHCTBOBATH U PA00OTATh B KOJUIGKTHBE U KOMAaH/IC
OcCymiecTBIATh YCTHYIO U MUCbMEHHYI0 KOMMYHHKAIIMIO HA TOCY1apCTBEHHOM

OK 05 a3bike Poccuiickoit denepanuu ¢ yueroM 0COOEHHOCTENW COLMATIBHOTO U
KYJIBTYPHOI'O KOHTEKCTa

OK 09 [Tonb30BaThes MpodeccnoHalIbHOM TOKyMEHTallMel Ha roCy1apCTBEHHOM U
MHOCTPAaHHOM SI3bIKax

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOIPaAMMbI

HMucunmmaa  OILLOlI  Maremarudeckuii  anmapaT B OTpaciu
WH(OPMAITMOHHBIX TEXHOJIOTHI OTHOCUTCS K 001IenpodheCCHOHATBHOMY ITUKITY.

1.3. He.]'lb U IVNIAHUPYEMbIC PE3YJIbTAaThl OCBOCHHUA TUCHHUILJIMHBI

B pe3ynbTaTe 0CBOCHHUS TUCUUIIIIMHBI 00YYaIOIMUNUCs TOJKEH YMETh!
— OpraHM30BBIBaTh U KOHPUTYPUPOBATH KOMIIBIOTEPHBIE CETH;
— CTPOWTH U AHAIIM3UPOBATH MOJIENIM KOMIIBIOTEPHBIX CETEH;

— 9} deKTHBHO UCMOIB30BaTh alNapaTHbIC U MPOrPAMMHBIC KOMITOHCHTHI
KOMITBIOTEPHBIX CETEH MPHU PEIICHUN Pa3IUYHBIX 3a/1a4;

—  BBIOJHATH CXEMBI U YEPTEKU IO CIEHHATBLHOCTH C HCIOIB30BaHUEM
NPUKIAJIHBIX IPOTPAMMHBIX CPEJICTB;

— paboTaTh C MPOTOKOJAMHU pasHBIX YPOBHEW (HA MPHUMEPE KOHKPETHOTO
creka mpotokosioB: TCP/IP, IPX/SPX);

— yCTaHaBIWBaTh U HACTPAMBATh MApaMETPhI IPOTOKOJIOB;

— 0OHapyXHBaTh U YCTPAHATH OMIMOKHU IIpH Iepeaade JaHHbIX.




B pe3ynbraTe 0CBOEHUS AUCHUIUIMHBI O0YYaIOUIUIICs TOJKEH 3HATh:

OCHOBHBIC MOHSATHUS KOMIIBIOTEPHBIX CETEM: TUIIbI, TOMOJOTUH,

METOJIbl IOCTYIIA K CPEJIC MepeaauH;

anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH;

MPUHIUIBI TAKETHOMN Nepeadyul TaHHbBIX;

MTOHSTHE CETEBOM MOJICIIH;

cereByto Mozienb OS] u Apyrue ceTeBbie MOJICIIH;

MPOTOKOJIbI: OCHOBHBIE IMOHSTHS, IPUHIIUIBI B3aUMOACHCTBUS, pA3 UM

U OCOOEHHOCTH pacpoCTpaHCHHBLIX IIPOTOKOJIOB, YCTAaHOBKAa IIPOTOKOJIOB B
OIICPAlIMOHHBIX CHUCTCMAX,

aJpcCalrio B CCTAX, OPTaHNU3alIUI0 MCKCCTCBOI'O BOSHeﬁCTBHH.



2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0bem yueOHOM NMCHMILUIMHBI M BHABI Y4e0OHO padoThl 1JIsl OYHOMI

¢popmbl 00yueHust

Bup yae6Ho# paboThl

O0bEeM YacoB

MakcumanbHas yueOHast Harpy3ka (BCEero)

120

OO0s3aTenbHbIC ayIUTOPHBIC YUeOHbIE 3aHATHSI (BCETO)

108

B TOM YHCJIC:

JICKIINH

36

MPAKTUYCCKHUEC 3aHATUA

72

na60paTopHLIe 3aHATHUA

KypcoBas paboTa (IIpoeKT)

Koncynpranuu

CamocrosTenbHas paboTta oOydatomierocs (BCero)

B TOM YHCJIC:

IIOBTOPCHUC u 3aKpPCINICHUC  PaAHCC HU3YUYCHHOI'O MaTrcepuajia,

PCKOMEHAOBAHHBIX UCTOYHUKOB U JIMTCPATYPHI, IOATOTOBKA K J'Ia60paT0pHLIM
3aHATHUAM

BEITIOJTHEHHE JIOKIaIa U pedepara

[TpomexyTouHas aTTecTanus B popme d3K3aMeHa

2.2. O0beM y4eOHOH JUCHUIIMHBI U BBl YUeOHOH padoThl 11l 3204HOM

¢popmbl 00yueHust

Bug yue6Ho# paboThl

O0BeM 4acoB

MakcumanbHasi yueOHas Harpy3ka (Bcero)

120

O0s3aTenbHbIE ayAUTOPHBIE YUEOHbIE 3aHATHUS (BCETO)

16

B TOM YHUCJIC:

JICKIINH

6

MPAaKTUYICCKUC 3aHATUA

10

J1ab0paTOpPHBIE 3aHITHS

KypcoBas paboTa (TpoeKT)

Koncynbranuu

CamocTtosTenbpHas pabota o0ydaromerocs (Bcero)

98

B TOM YHCJIC:

IMOBTOPCHHUE W  3aKPCIUJICHUC  pPaHEC Martcpuaa,

PEKOMEHAOBAHHBIX UCTOYHUKOB U JIMTECPATYPHBI, ITIOATOTOBKA K J'Ia60paT0pHBIM

N3yYEHHOTO

3aHATUAM

BBIITOJIHCHUEC JOKJIaga U pe(bepaTa

HpOMC)KYTO‘-IHaSI aTrrecranus B (pOpMC OK3aMCHa




2.3. TemaTu4eckuii MJIaH U coJep:KaHue TUCHUIINHBI )11 04HOI opMBbI 00yUeHUsA

HanmenoBanne pasaciioB u
TEM

Coneprxanue yueOHOTo MaTepuana u popMbl OpraHU3auu
JeATEIFHOCTH 00YYaIOIINXCs, BKJIIOYAsi aKTUBHBIC U (MJIH)
WHTEpPaKTUBHBIE (POPMBI 3aHATUI

O0BeM 4acoB

Konasr koMIieTeHITNH,
(hopMHUPOBAHHIO KOTOPHIX
CHOCOOCTBYET 3JIEMEHT
MIPOTPaMMBbI

Tema 1. OcHOBEI
MaTEMATUYECKOM JTOTUKHU U
TEOPUHU MHOKECTB.

Coneprxanue yueOHOT0o MaTepuaa:

[Tonsitue MHOXecTBa. Onepaluu HaJ MHOKECTBAMH U UX
cBOIiCcTBa (00BETMHEHNE, TIEPECCUCHHE, PA3HOCTD, TOTIOJTHEHHE).
Jnarpammsbl Diinepa-BeHHa.

OcHOBBI MaTeMaTHYECKOH JIOTHKHU. JIOTHYeCKre onepaiu:
KOHBIOHKIINS, TU3BIOHKIINS, HUHBEPCHSI, UMIUTHKAIUS,
9KBHUBAJIEHTHOCTb. TaOauIIbl MCTUHHOCTH. 3aKOHBI AJIr€OpBI
noruku. Hopmanwsueie popmbl (KHD, JTHD).

[Ipumenenue B UT: npoexkTupoBanue 6a3 1aHHBIX (peNsIIMOHHAS
anre0pa), MOCTPOEHHUE JIOTHUECKUX YCIOBUHN B
MIPOrpaMMHUPOBAHUHN, IPOEKTUPOBAHNE IUPPOBBIX CXEM.
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Jlekuun

[TonsTre MHOXKecTBa. Onepanuu U UX cBoiicTBa. JlnarpaMmmsl
Diinepa-Benna. CBs3b ¢ pesIITUOHHBIMUA 0a3aMU TaHHBIX.
OcHoBbl JIoruKH. JIorudeckue onepanuy U TaOIHIIbI
WMCTUHHOCTH. 3aKOHBI anreOpsl noruku. [IpakTrudeckoe
MIPUMEHECHHE TSI HAITMCAHUS YCIOBHUU B KOJIC.

OK 01, OK 02, OK 04,
OK 05, OK 09




[IpakTuueckue 3aHATHS, CEMUHAPbI

Pewmenue 3ana4 Ha onepanuu ¢ MHOkecTBaMHu. [locTpoenue
auarpaMm Dusepa-BeHHa 111 IpoBEpKHU CBOMCTB.
Pemrenue 3amay Ha mocTpoeHue TabIUIl UICTUHHOCTH U
YIpOIIEHHE JOTHYECKUX BhIpakeHni. Pa3zbop keiica
"[IpoekTrpoBaHue MPOCTOM CXEMBI IPUHSITHSI PELICHUN B
nporpamme".

CamocrosiTenbHast paboTa 00yqaronuxcst

[TpopaboTKa KOHCIIEKTOB JICKITUI. PereHue joMantHero 3aianus
1o 3a/1a4aM KoMOnHaTopuku. [ToAroTOBKa K MIPAKTHIECKOMY
3aHsaTHIO 110 TeMe "OTHomenus u QyHKIuu'".

Tema 2. OCHOBBI TUCKPETHOM
MaTeMaTHKU: KOMOMHATOpUKa
Y OTHOIIIECHUS.

Coneprxanue yueOHOTo MaTepuara:

Komb6unaropuka. OcHOBHBIE ITpaBuiia KOMOMHATOPUKH: CYMMBI
U nipousBenieHus. Pa3menienus, nepecTaHoBKy, coueTanus (¢
MTOBTOPEHUSAMU U 0€3).

bunapubie orHomenust. CBoiicTBa OMHAPHBIX OTHOIICHHUN
(pethnexcuBHOCTD, CHMMETPUYHOCTD, TPAH3UTUBHOCTH ).
OTHOIIEHHS YKBUBAJICHTHOCTH U TIopsika. DyHKIINK KakK
YaCTHBINA ciiydaid OTHOIIEHUH. CIOpPbEKTUBHbBIEC, UHHEKTUBHBIE U
OMEKTUBHBIE OTOOpAXKEHHUSI.

[Ipumenenue B UT: aHanu3 ci0XKHOCTH alNrOPUTMOB,
TecTUpoBaHue (TOKPBITUE COCTOSIHUI), TeOpHs TpadoB,
MIPOEKTUPOBAHKE PENIAIIMOHHBIX 0a3 TaHHBIX (KIIFOYH, CBSI3N).
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OcHoBbl KOMOUHATOpUKH. [IpaBuia cyMMBI U IPOU3BEAECHUS.
Pasmenienus, nepecranoBku, coueranus. [Ipumepsr 3 UT:
reHepanys naposeH, KOJIMIEeCTBO COCTOSHUM CUCTEMBI.
bunapHsbie oTHOIIEHUSI, X cBOMCTBA U BUABL. [loHsATHE QyHKIIMK
U BUJIbI 0TOOpakeHui. CBsI3b C MPOEKTUPOBAHUEM CXEMBbI 06a3bl
JAHHBIX.

OK 01, OK 02, OK 04,
OK 05, OK 09




[TpakTudeckue 3aHATHS, CEMUHAPHI

Pemenue 3a1a4 mo KOMOMHATOPUKE Ha MOJICYET KOJTMYSCTBA
BapUAHTOB (HampuUMep, KOJHMYECTBO MAPIIPYTOB B CETH,
KOJIMYECTBO BO3MOYKHBIX ITApPOJICH).

Omnpenenenre CBOMCTB OMHAPHBIX OTHOIICHUIA. Perienne 3amaq
Ha TPOBEPKY OTHOIICHUH SKBUBAJICHTHOCTH U TIOPSIKA.

CamocrosiTenbHast paboTa 00yqaronuxcst

[TpopaboTKa KOHCIIEKTOB JICKITUH. Penenue qomarinero 3agaHus
1o 3a/1a4aM KoMOnHaTopuku. [ToAroTOBKa K MIPAKTHIECKOMY
3aHsaTHIO 110 TeMe "OTHomenus u QyHKIuu'".

Tema 3. Teopus rpadoB u ee
MIPHUIIOKEHUS.

Coneprxanue yueOHOTo MaTepuara:

OcHoBHbIE OHATHUS TeOpUH rpadoB: rpad, BepinHa, pedpo,
CTENEHb BEpIIMHBI. Buabl rpagoB: OpHEeHTUPOBaHHBIE,
HEOPUEHTUPOBAHHBIE, B3BEIIEHHBIE, [TOJIHbIE, ABY/10JIbHBIE.
[Ipencrasnenne rpados B mamsata IBM: MaTpuiia CMEXHOCTH,
MaTpHILIa MHIUACHTHOCTH, CIIUCKU CMEKHOCTH.

AnroputMmsl Ha rpadax: nouck B mupuny (BFS), nouck B
riyouny (DFS), anroputmsl moucka Kpar4aiiiero myTu
(Hetikerpsl).

[Ipumenenue B UT: MoenupoBaHre KOMIIBIOTEPHBIX CETEH,
MIPOEKTUPOBAHUE MAPILIPYTU3aTOPOB, AHATIU3 COLIMATIBHBIX CETEH,
IIPE/ICTAaBICHUE OHTOJIOTMI U CEMAaHTUYECKHUX CETEH.

13

Jlekuun

OcHoBHbIE OHATHS U BUABI rpadoB. CriocoOb! MpeACcTaBICHUS
rpacdoB B namsati DBM. CpaBHUTENbHBIN aHATH3

3¢ (HEeKTHBHOCTHU MPECTABICHUH.

Ocnonble anroput™bl Ha Tpadax: BFS, DFS. O6nactu nx
npumeHenus B UT (Hanpumep, mouck B 1aOUpUHTE, aHATIN3
CBSI3HOCTH CETH).

ANTrOpUTMBI HAXOXAEHUS KpaTyaiiiiero nytH (JelkcTpsl).
[TpumMeHeHre B CETEBBIX TEXHOJIOTHIX W T€OMHPOPMAITMOHHBIX
cucTeMax.

OK 01, OK 02, OK 04,
OK 05, OK 09




[IpakTuueckue 3aHATHS, CEMUHAPbI

Pemenue 3aau Ha moctpoenue rpad)oB 1Mo YCIOBHIO.
Omnpenenenue ux cBoMUCTB. [lepeBoa n3 0AHOrO NPECTaBICHUS B
JpYyToE.

Pemenue 3agau Ha npumenenue anroputmMos BFS u DFS.
"ITporon" anropurma JleiikcTprl Ha HEOOIBIIOM Tpade

BPYUYHYIO.

CamocrosTenbHast pabota o0ydyaroumxcs

Pa3paboTka KOHCIIEKTa-IIMaprajiky [0 AIrOpuTMaM Ha rpadax.
Hanuncanne nceBnokofa At OHOTO U3 aIrOpuTMOB. Penenue
3a1a4 MMOBBIIICHHOW CJIOKHOCTH.

Tema 4. OcHOBEBI Teopun
BEPOATHOCTEN U
MaTEMaTHYECKON CTAaTUCTUKHU.

Coneprxanue yueOHOTo MaTepuara:

OcCHOBHbIE OHATHS TEOPHH BEPOSATHOCTEH: COOBITHE,
BepoATHOCTb. Kitaccuueckoe U CTaTUCTUYECKOE ONpEiesIEeHUe
BEPOATHOCTH. TEOpEMBI CIOKEHUSI U YMHOKEHUS BEPOSTHOCTEH.
CrnyyaiiHble BeMUnHbl. JIUCKpPETHBIE U HENPEPHIBHBIE
ClIy4aliHbIE BEJIMYMHBI. MaTeMaTH4ecKoe OKUIaHKE, JUCTIEPCHs,
CpelHee KBaJpaTUuIeCcKoe OTKIOHEHHE.

OCHOBBI MaTEMAaTUYECKOM CTaTUCTUKU. | eHepanbHas
COBOKYITHOCTb U BbIOOpKa. [locTpoeHne u aHaiu3 rucTorpaMm.
IIpoBepka CTaTUCTUYECKUX TUIIOTES.

[Ipumenenne B UT: Teopus HaaeKHOCTH BBIYMCIUTEIBHBIX
CHCTEM, aHAJIN3 IPOU3BOAUTENLHOCTH (TPOPUINPOBAHHE),
MalIMHHOE 00y4YeHHUe, TECTUPOBAHUE IIPOTPAMMHOTO
o0ecreyeHusl.

13

Jlexun

CoOpiTus 1 BeposTHOCTU. OCHOBHBIE TeopeMbl. [Iprumepsr
pacyera HaIe)KHOCTH ITPOCTBIX CUCTEM.

Crny4daiiHble BETUYUHBI U UX YHCIIOBBIE XaPAKTEPUCTUKH.
AHaJN3 BpeMEHU OTKJIMKA CUCTEMbI KaK CIIy4allHOW BEJTUYUHBI.
OCHOBBI MAaTCTaTUCTUKU. METO/IbI ONMCAHUS U BU3YyaIH3aLUN
nauubixX. [Tonsitue o A/B-tectupoBanuu. ™*

OK 01, OK 02, OK 04,
OK 05, OK 09




[IpakTuueckue 3aHATHS, CEMUHAPbI

Pemenue 3aa4 Ha BbIYKCIEHUE BEPOSITHOCTEHN coObITuil B 1 T-
KOHTEKCTE (Harmpumep, BEPOITHOCTb COOSI CUCTEMBI). *

PacdeT yuCIOBBIX XapaKTEPUCTHK CIyJalHbIX BEJIMYMH HA
MpUMepe JaHHBIX O BPEMEHU BBINOJIHEHUS aJrOpUTMA.

CamocTosiTenpHast paboTa 00yJaronuxcs

[TpoBeneHne HEOOIBIIIOTO CTATUCTUIECKOTO HCCIICAOBAHUS HA
MpeaAOCTAaBJICHHBIX JAHHBIX (HaHpI/IMep, aHaJIn3 94aCTOThI
3ampocoB K cepepy). [TocTpoeHne rucTorpaMmal.

Tema 5. OcHOBBI OyJIeBOM
anreOpbl U MPOSKTUPOBAHUE
U (POBBIX CXEM.

Coneprxanue yueOHOT0 MaTepuaa:

byneBa anre6pa. AKCHOMBI U TEOPEMBI OYJIEBOI aareopsl.
Munnmuzanus OyneBsix Gynkiuii. Kaprer Kapho.

Jlornueckue snementsl (BernTwn): U, WJIN, HE, U-HE, NJIN-
HE. CunTe3 KOMOMHAIIMOHHBIX CXeM (CyMMaTOPBI, U(PPATOPHI,
e paTopsl).

[TonsiTHE 0 MOCIEI0BATENILHOCTHBIX CXEMaxX (TPUITEPBI,
PETUCTPHI).

[Ipumenenne B T: npoexTupoBaHue MpoueccopoB, CO31aHNUE
anmapaTHoro odecneueHus, pa3padboTka HH(POBBIX YCTPOMCTB.

13

Jlexunn

bynesa anre6pa kak ocHOBa HU(POBOIl TEXHUKU. AKCHOMBI,
TeopeMbl. MuHuMu3anus GyHKIuM ¢ nomouisko kapt KapHo.
Jlornueckue smneMeHTbl. CUHTE3 KOMOMHAIIMOHHBIX CXEM.
[IpuHIMIBI paboTH CyMMaTOpAa.

IIpakTrueckue 3aHATHs, CEMUHAPbI

MuHuMu3anus J0ru4eckux GyHKIHM anredGpanyeckuM MeTOI0M
U ¢ noMo1pko kapt KapHso.

Pemenue 3a1a4y Ha cHHTE3 KOMOMHAILIMOHHBIX CXEM 10 3aJIaHHOM
TabJIUIe HCTUHHOCTH.

CamocrosiTenpHas paboTa 00yJaronuxcst

[IpoekTHas paboTa: CIPOSKTUPOBATH 1 MUHUMHU3HPOBATH
JIOTHYECKYIO CXeMY JUIS IPOCTOTO YCTPOKCTBA (HAIIpUMeED,
yIpaBJIeHHE CBETOM B KOMHATE C ABYX BBIKJIIOUATENCH).

OK 01, OK 02, OK 04,
OK 05, OK 09




Tema 6. JIunetinas anredpa u
KOMITbIOTEpHAas Tpaduka.

Copep:xanue yueOHOro MaTepuana:

Matpuiibl 1 oniepanuy HaJl HUMU (CIOXKEHUE, YMHOKEHUE,
YMHOKEHUE Ha YHUCII0, TpaHCIIOHUpoBaHue). OnpenenuTensb
MaTpPHIIBL.

BekTopsbl 1 BekTOpHBIE IpOCTpaHCcTBa. JInHEHbIE
npeoOpa3oBaHusl.

Cucrembl TMHENHBIX YPaBHEHUN U METOJIbI UX PEIICHUS
(MaTpuuHbIil MeTOA, MeTo ["aycca).

[Ipumenenue B UT: kommnbsrorepHas rpaduka u oopadoTka
n3o0paxxenuii (agpuHHBIE TPeoOpa3oBaHuUs - MOBOPOT,
MacIITabupoBaHue, MepeHoc), MAIIUHHOE 00y4eHHe
(HeHpOHHBIE CeTH, aHAIN3 JAHHBIX ), KpUNITOrpadus.
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Jlexun

Matpuubl u BekTopbl. OcHOBHBIE onepauuu. [lonarue
JMHEHHOTro mpeoOpa3oBaHusl.

CucreMbl TMHEMHBIX YpaBHEHUNH. MaTpu4HbIN METOI U METO]T
I'aycca. IIpumepsl IpUMEHEHH B 3a7ja4ax arlpOKCUMALIUK
JTAHHBIX.

IIpakTrueckue 3aHATHs, CEMUHAPBI

BeInonnenue onepanuii Hag MmaTpuamu. Penienue cucrem
JIMHEWHBIX YPABHEHUN MAaTPUYHBIM METOIOM.

Pemenne cucreM auHENHBIX ypaBHEHUN MeTo10M ['aycca.
Pacuer napamMeTpoB IPOCTON JIUHEHHON PErPECCUM.

CamocrosTenbHas paboTa o0yJyaronmxcs

Pemenue 3a1a4 Ha MpUMEHEHHE MATPUII SIS BHITIOTHEHUS
adhpuHHBIX TpeoOpa30BaHUl TOYKH Ha TUIOCKOCTH (TTIOBOPOT,
CMEIICHUE).

OK 01, OK 02, OK 04,
OK 05, OK 09

Tema 7. MaremaTuueckue
OCHOBBI KpUINTorpaduu.

Copep:xanue yueOHOT0o MaTepHana:

OcHoBHbIE MIOHSITHS Kpunrorpaduu: mudpoBanue,
nemrdpoBaHue, K04, KPUIITOCTOMKOCTb.

Knaccudukanus anropuTtMoB HmM(poBaHUsA: CUMMETPUYHbBIE U
aCUMMETpPUYHBIE.

MareMaTHYeCKHEe OCHOBBI: MOJYJbHAs apU(pMETHKa, aITOPHUTM

13

OK 01, OK 02, OK 04,
OK 05, OK 09




EBknuna, manas reopema depma, Teopema Jitiiepa.
[Tpumenenne B UT: anroputmel RSA, DES/AES, snextponnas
nudpoBas Moanuck, 3anmra ceteBoro tpaduka (SSL/TLS).

Jlexun
Brenenue B kpuntorpaduto. CHMMETpUYHBIE H ACHMMETPHUYHBIE

cxeMbl. MaTeMaTHYeCKHid arnmnapar: MOAyJIbHAsT apu(PMETHKA. 4

AnroputM RSA. Dtanel mmdpoBanus u aemmdppoBaHUs.

[TpakTryeckuii mpuMep ¢ HEOOIBIIUMU YUCIAMH.

IIpakTuueckue 3aHATHS, CEMUHAPbI

Pemenne 3amau mo MonmynbHON apudmeruke. HaxoxneHue

00paTHOro 3MIEMEHTA 110 MOYJIIO. 8

"[Iporon" anroputmMa RSA BpyuHyi0 Ha HEOOJBIIMX MPOCTHIX

yucnax. [llndposanue u gemmdpoBaHre KOPOTKOro COOOIIEHUSI.

CamocrosTenbHast pabota o0yyaroumxcs

[lonroroBka pedepara win Npe3eHTALUH IO OAHOMY U3

COBPEMEHHBIX  aJrOPUTMOB  MIM(pPOBaHUA. AHaIU3  €ro )

MaTEMaTHYECKON OCHOBBI.

Coneprxanue yueOHOT0 MaTepuaa:

[lonatue anroputma. CBoiicTBa  anropuT™MoB. CrocoObl

OIMCaHUs AITOPUTMOB (OJIOK-CXEMBI, TICEBIOKON).

AHanu3  cloKHOCTM  anroputMmoB. "O-nHotanma". Kiaccel

ciosxkaoctu: P, NP, NP-monnsie 3amaun.

OCHOBHBIE  aNTOPUTMHUYECKHE MApaAurMel: "pasmensii u 13

LAl n n

Tema 8. OCHOBEI TeOpHH f{gzi;sz%pOBaH’;jﬂ“e ITOPHIMBILT, - AMHAMITECKOC OK 01, OK 02, OK 04,
ITOPUTMOB — I CIIOMHOCTH [Ipumenenue B UT: onenka 3¢ ¢GeKTUBHOCTH Tporpamm, BbIOOp OK 05, OK 03
BBIUHCIICHUH.

ONTUMAJILHOTO aNroputMa TUISL peleHus 3a/1a4H,

MIPOEKTUPOBAHKE MTPOrPAMMHOT0 0OECIeUEHUSI.

Jlexknuu

[TonsiTue anropurmMa W €ro CBOMCTB. ACHMIOTOTHYECKAS

ciokHOCTh. OcHOBHBIE Ki1acchl PyHKUUH B "O-HOoTanun". 4

Kiaceer cnoxnoctn P w NP. Ilpumepsr NP-nosnbix 3amau
(3amaua  kommmuBOsbkepa). OCHOBHBIE  aNTOPUTMHUYECKUE




CTpAaTCTUn.

HpaKTI/I‘-IeCKI/Ie 3aHATUSA, CCMUHAPbI
OnpeneneHI/Ie BpeMCHHOﬁ CJIOKHOCTH IIPOCTBIX aAJIT'OPUTMOB

(LIMKJIBI, BIIOKEHHBIE LIUKIIbI). 8

CpaBuenue 3(h(PEeKTUBHOCTH Pa3IUYHBIX MOJIXOJO0B K PEIICHUIO

0JIHOM 3a/1auM (HaIpuMep, OUCK B MacCUBE).

CamocTosTenbHas pabota o0ydaroumxcs

AHanus CJIOKHOCTH alNropuTMa, MIPEAJIOKEHHOTO -

npenojasateneM. Hanncanue otyeta ¢ 000CHOBaHUEM.

Conepsxanue yueOHOT0o MaTepuara:

[TorpemHocTy BBIYHCICHUN: aOCONIOTHAsE W OTHOCHUTENIbHAS

MOTPEUTHOCTD.

Pemienne HenMHENHBIX YpaBHEHMiIl: METOJ IMOJOBUHHOTO

nenenunst, metox HeroToHa.

UucieHHOe MHTErpUpOBAaHUE: METOJ HPSIMOYTOJbHUKOB, METO[ 13

TpaIneuui.

WNuTtepnonsiiust u anmpokcuManus GyHKITUH.

[Ipumenenne B WT: HHKXEHEpHBIE pacyeTbl, KOMIIBIOTEPHOE

MOJIeTTUpOoBaHue (GU3MUECKUX MPOIIECCOB, HAYYHBIEC BHIUMCIICHHUS,

MalIMHHOE 00y4yeHue (rpaJueHTHBINA CIOYCK). OK 01, OK 02, OK 04,
Tema 9. Uucnennsle MeTonsl U | Jlexkumu OK 05. OK 09
BBIUMCIIUTENIbHAS MaTemMaTrka. | [lorpemHocTn BeluMcaeHui. Penienne HeNMHENHbIX yYpaBHEHUN ’

METOJO0M IOJOBUHHOTO JiefieHns U MeToaoM HeroToHa. 4

UucnenHoe uHTerpupoBanue. MHTEpHonsausa u anmpoKcuMaIus

naHHbIX. [IpuMepbl B MAITMHHOM 00YYEHUU.

[IpakTHueckue 3aHATHs, CEMUHAPbI

Pemienve HeIMHEHHOTO YpaBHEHHUS METOJOM TOJOBUHHOTO

JIEICHUS C 3aJJaHHON TOYHOCTHIO. 5

Bbruncnenue OnpeneiaeHHOro HHTErpaja METOJIOM Tpamneruil.
ITocTpoeHne HMHTEPHOJALMOHHOIO MHOrOWIeHa [uid Habopa
TOYEK.

CamocrosrenbHas pabota 00yJaromuxcs
BrinosHeHne pacyeTHOro 3ajjaHusi: NPUMEHEHHE OJHOI0 U3




YHUCJIEHHBIX METOJOB ISl pEIIeHUs TNPHUKIAJAHOW 3a1a4u
(HammpuMep, pacyeT IIIOIAAH CI0XKHOMN (GUrypsr).

Koncynbranun

[IpomexxyTouHas arrecrauus

B ¢opme sx3amena

Bcero

120

2.4, TemaTu4eckuii IJIaH U co/lepPKaHUe TUCHMIIMHBI JJIs1 3204HOi opMbl 00yUeHUs1

HaumenoBanue pa3nenos u
TEM

Copepxanue yueOHOro MaTepuaia U (popmMbl OpraHu3auu
JeATEILHOCTH 00YYaIOINXCsl, BKJIIOYAsi aKTUBHBIC U (MJIH)
WHTEPaKTUBHBIE (POPMBI 3aHATUI

O0BeM 4acoB

Kobl KOMITETEHIHH,
(OPMHUPOBAHUIO KOTOPBIX
CIIOCOOCTBYET DJIEMEHT
IPOTPaMMBI

Tema 1. OcHOBEI
MaTEMATUYECKOM JTOTUKHU U
TEOPUHU MHOKECTB.

Copepxanue yueOHOTo MaTepuana;

[Tonsatne MHOXecTBa. Oniepani HaJl MHOYKECTBAMHU U HX
cBolicTBa (00BbEeTMHEHHE, IEpECeUeHNE, Pa3HOCTh, IOTIOJIHEHUE).
Juarpammel Diinepa-BenHa.

OcHOBBI MaTeMaTHUECKOM JorukH. Jlornyeckue onepamnuu:
KOHBIOHKIIHS, TU3BIOHKIINS, HHBEPCHS, MMILTHKAIIHS,
9KBUBAJIEHTHOCTh. TabIMIIbl HCTUHHOCTH. 3aKOHBI aJreOpsl
noruku. Hopmansusie popmel (KHD, JTHD).

ITpumenenue B UT: npoexTrpoBanue 6a3 JaHHBIX (pENALIUOHHAS
anrebpa), MOCTPOEHNE JJOTUYECKUX YCIOBUM B
IPOrpaMMUPOBAHUH, TPOECKTUPOBAHHUE LIUPPOBBIX CXEM.

14

Jlexun

[Tonarue MHOXecTBa. Onepany U UX cBoWCTBA. JlnarpaMmbl
Diinepa-Benna. CBs3b ¢ pesIITMOHHBIMEA 0a3aMU TaHHBIX.
OcHoBsl toruku. Jlornueckue onepauuy 1 TabIHIIbI
VMCTUHHOCTHU. 3aKOHBI anredpsl Joruku. [IpakTruueckoe

OK 01, OK 02, OK 04,
OK 05, OK 09




IMIPUMEHCHUC 1JId HallMCaHUsL YCJIOBI/Iﬁ B KOJC.

[IpakTuueckue 3aHATHS, CEMUHAPbI

Pewrenue 3anau Ha onepaunu ¢ MHOKecTBaMHu. [locTpoenue
nuarpamm Oiliepa-BeHna 11t mpoBepKH CBOICTB.
Pemenue 3a1a4y Ha mocTpoeHure TabIULl UCTUHHOCTH U
YIIPOLICHUE JIOTHYECKUX BhIpaxeHui. Pa3dop ketica
"I[IpoekTupoBaHKe MIPOCTOM CXEMbI IPUHATHS PEIICHUI B
nporpamme".

CamocTosTenbHas paboTa o0ydaroumxcs

[TpopaboTKka KOHCTICKTOB JICKIIUI. Penienne JoManrHero 3a anus
1o 3aj1a4aM koMOnHaTopuku. [loAroroBka K mpakTH4ecKOMy
3aHaTHIO 110 TeMe "OTHoeHus U QYHKIUN'".

11

Tema 2. OCHOBBI AUCKPETHOM
MaTeMaTUKU: KOMOWHATOPHUKA
Y OTHOILICHUS.

Coneprxanue yueOHOro MaTepuaa:

Kombunatopuka. OCHOBHBIE TpaBUIIa KOMOMHATOPUKH: CYMMBI
u npousBeneHus. Pa3Merienus, nepectaHOBKH, coYeTaHus (C
MIOBTOPEHUSAMU U 0€3).

bunapubie oTHomeHus. CBOMCTBa GMHAPHBIX OTHOLICHUN
(pehnexcuBHOCTb, CHMMETPUYHOCTD, TPAH3UTUBHOCTD ).
OTHOIIEHNS KBUBAJIEHTHOCTH U Nopsiaka. DyHKINN Kak
YacTHBIN ciydail oTHOIIEHUH. CIOphEKTUBHBIE, UHHEKTUBHBIE U
OMEKTHBHBIE OTOOPAKEHMS.

[Ipumenenne B UT: ananus ci10:KHOCTH aJIrOpUTMOB,
TeCTHpOBaHUE (MOKPHITHE COCTOSHUIT), Teopus rpados,
MIPOEKTUPOBAHKE PENIIIIMOHHBIX 0a3 TaHHBIX (KJIIOYH, CBSI3N).

13

Jlexunn

OcHoBbl KOMOUHATOpUKH. [IpaBriIa CyMMBI U IPOU3BEICHUS.
Pasmenienus, nepecranoBku, coueranus. [Ipumepsr 3 UT:
reHepanus napoJiei, KOJIM4eCTBO COCTOSIHUI CUCTEMBI.
bunapHble OTHOIIEHUS, UX CBOMCTBA U BUBL. [loHATHE QyHKINN
1 BUJbI 0TOOpaxkeHHi. CBsI3b ¢ IPOEKTUPOBAHUEM CXEMBbI 0a3bl
JTAHHBIX.

OK 01, OK 02, OK 04,
OK 05, OK 09




[TpakTudeckue 3aHATHS, CEMUHAPHI

Pemenue 3a1a4 mo KOMOMHATOPUKE Ha MOJICYET KOJTMYSCTBA
BapUaHTOB (HampuMep, KOJTMYECTBO MAPIIPYTOB B CETH,
KOJIMYECTBO BO3MOYKHBIX ITApPOJICH).

Omnpenenenre CBOMCTB OMHAPHBIX OTHOIICHUIA. Perienne 3amaq
Ha TPOBEPKY OTHOLICHUI SKBUBAJICHTHOCTH U MOPSIKA.

CamocrosiTenbHast paboTa 00yqaronuxcst

[TpopaboTKa KOHCIIEKTOB JICKITUI. PereHue joMantHero 3aianus
1o 3a/1a4aM KoMOnHaTopuku. [ToAroTOBKa K MIPAKTHIECKOMY
3aHsaTHIO 110 TeMe "OTHomenus u QyHKIuu'".

11

Tema 3. Teopus rpadoB u ee
MIPHUIIOKEHUS.

Coneprxanue yueOHOTo MaTepuara:

OcHoBHbIE OHATHUS TeOpUH rpadoB: rpad, BepinHa, pedpo,
CTeTeHb BepIINHBL. Buabl rpad)oB: OpHeHTHPOBAHHEIE,
HEOPUEHTUPOBAHHBIE, B3BEIIEHHBIE, [TOJIHbIE, ABY/10JIbHBIE.
[Ipencrasnenne rpados B mamsata IBM: MaTpuiia CMEXHOCTH,
MaTpHIIa UHIUACHTHOCTH, CIUCKU CMEKHOCTH.

AnroputMmsl Ha rpadax: nouck B mupuny (BFS), nouck B
riyouny (DFS), anroputmsl moucka kpaTdyaiiiero myTH
(Hetikerpsl).

[Ipumenenue B UT: MoenupoBaHre KOMIIBIOTEPHBIX CETEH,
MIPOEKTUPOBAHUE MAPILIPYTU3aTOPOB, AHATIU3 COLIMATIBHBIX CETEH,
IIPE/ICTAaBICHUE OHTOJIOTMI U CEMAaHTUYECKHUX CETEH.

13

Jlekuun

OcHoBHbIE MOHATHS U BUBI rpadoB. CriocoObl MpeacTaBIeHUs
rpacdoB B namsati DBM. CpaBHUTENbHBIN aHATH3

3¢ (HEeKTHBHOCTHU MPECTABICHUH.

Ocnonble anroput™bl Ha Tpadax: BFS, DFS. O6nactu nx
npumeHenus B UT (Hanpumep, mouck B 1aOUpUHTE, aHATIN3
CBSI3HOCTH CETH).

AJNTrOpUTMBI HAXOXAEHUS KpaTyaiiiiero nmyTH (JedKkcTpsl).
[TpumMeHeHre B CETEBBIX TEXHOJIOTHIX W T€OMHPOPMAITMOHHBIX
cucTeMax.

OK 01, OK 02, OK 04,
OK 05, OK 09




[IpakTudeckue 3aHATHsI, CEMUHAPbI

Pemenue 3aau Ha moctpoenue rpad)oB 1Mo YCIOBHIO.
Omnpenenenue ux cBoMUCTB. [lepeBoa n3 0AHOrO NPECTaBICHUS B
JpYyToE.

Pemenue 3agau Ha npumenenue anroputmMos BFS u DFS.
"ITporon" anropurma JleiikcTprl Ha HEOOIBIIOM Tpade

BPYUYHYIO.

CamocrosTenbHast pabota o0ydyaroumxcs

Pa3paboTka KOHCIIEKTa-IIMaprajiky [0 AIrOpuTMaM Ha rpadax.
Hanuncanne nceBnokofa At OHOTO U3 aIrOpuTMOB. Penenue
3a1a4 MMOBBIIICHHOW CJIOKHOCTH.

11

Tema 4. OcHOBEBI Teopun
BEPOATHOCTEN U
MaTEMaTHYECKON CTAaTUCTUKHU.

Copnep:xanne yueOHOTO MaTepHana:

OcCHOBHbIE OHATHS TEOPHH BEPOSATHOCTEH: COOBITHE,
BEpPOATHOCTH. Kitaccuueckoe v CTaTUCTHYECKOE OIIPEIEIICHNE
BEPOATHOCTH. T€OpEMBI CI0KEHUS U YMHOKEHUS BEPOSTHOCTEH.
CrnyyaiiHble BeMUnHbl. JIUCKpPETHBIE U HENPEPHIBHBIE
ClIy4alHbI€ BEJIMUYMHBI. MaTeMaTH4eCKOE OKUJaHUE, JUCTIEPCHS,
CpellHEee KBapaTHIECKOE OTKIIOHEHHE.

OCHOBBI MaTEMAaTUYECKOM CTaTUCTUKU. | eHepanbHas
COBOKYITHOCTb U BbIOOpKa. [locTpoeHue n aHaJIu3 TUCTOrPAMM.
IIpoBepka CTaTUCTUYECKUX TUIIOTES.

[Ipumenenne B UT: Teopus HaaeKHOCTH BBIYMCIUTEIBHBIX
CHCTEM, aHAJIN3 IPOU3BOIUTENILHOCTH (ITPOPUINPOBAHHE),
MalIMHHOE 00y4YeHHUe, TECTUPOBAHUE IIPOTPAMMHOTO
obecneueHusl.

13

Jlexun

CoOpiTus 1 BeposTHOCTU. OCHOBHBIE TeopeMbl. [Iprumepsr
pacyera HaIe)KHOCTH ITPOCTBIX CUCTEM.

Crny4daiiHble BETUYMHBI U UX YHCIIOBBIE XapAKTEPUCTUKH.
AHaJN3 BpeMEHU OTKJIMKA CUCTEMbI KaK CIIy4allHOW BEJTUYUHBI.
OCHOBBI MAaTCTaTUCTUKU. METO/IbI ONMCAHUS U BU3YyaIH3aLUN
nauubixX. [Tonsitue o A/B-rectupoBanuu. ™*

OK 01, OK 02, OK 04,
OK 05, OK 09




[IpakTuueckue 3aHATHS, CEMUHAPbI

Pemenue 3a1a4 Ha BbIYMCIIEHUE BEPOSITHOCTEHN coObITuil B UT-
KOHTEKCTE (Harmpumep, BEPOITHOCTb COOSI CUCTEMBI). *

PacdeT yuCIOBBIX XapaKTEPUCTHK CIyJalHbIX BEJIMYMH HA
IIpUMepe JaHHBIX O BPEMEHU BBINOJIHEHUS aIrOpUTMa.

CamocTosiTenpHast paboTa 00yJaronuxcs

[TpoBeneHne HEOOIBIIIOTO CTATUCTUIECKOTO HCCIICAOBAHUS HA
MpeaAOCTAaBJICHHBIX JAHHBIX (HaHpI/IMep, aHaJIn3 94aCTOThI
3ampocoB K cepepy). [TocTpoeHne rucTorpaMmal.

11

Tema 5. OcHOBBI OyJIeBOM
anreOpbl U MPOSKTUPOBAHUE
U (POBBIX CXEM.

Coneprxanue yueOHOT0 MaTepuaa:

byneBa anre6pa. AKCHOMBI U TEOPEMBI OYJIEBOI aareopsl.
Munumuszanus 0ynessix pynkuuil. Kaptel Kapho.

Jlornueckue snementsl (BernTwn): U, WJIN, HE, U-HE, NJIN-
HE. CunTe3 KOMOMHAIIMOHHBIX CXeM (CyMMaTOPBI, U(PPATOPHI,
e paTopsl).

[TonsiTHE 0 MOCIEI0BATENILHOCTHBIX CXEMaxX (TPUITEPBI,
PETUCTPHI).

[Ipumenenne B T: npoexTrupoBaHne MpoueccopoB, CO3AaHUE
anmapaTHoro odecneueHus, pa3padboTka HH(POBBIX YCTPOMCTB.

13

Jlexunn

bynesa anre6pa kak ocHoBa HU(POBOI TEXHUKU. AKCHOMBI,
TeopeMbl. MuHuMu3anus GyHKIuM ¢ nomouisko kapt KapHo.
Jlornueckue smeMeHThl. CUHTE3 KOMOWHAIIMOHHBIX CXEM.
[IpuHIMIBI paboTH CyMMaTOpAa.

IIpakTrueckue 3aHATHs, CEMUHAPbI

MuHuMu3anus J0ru4eckux GyHKIHM anredGpanyeckuM MeTOI0M
U ¢ noMo1upko kapt KapHso.

Pemenue 3a1a4y Ha cHHTE3 KOMOMHAILIMOHHBIX CXEM 10 3aJIaHHOM
TabJIUIe HCTUHHOCTH.

CamocrosiTenpHas paboTa 00yJaronuxcst

[IpoekTHas paboTa: CIPOSKTUPOBATH 1 MUHUMHU3HPOBATH
JIOTHYECKYIO CXeMY JUIS IPOCTOTO YCTPOKCTBA (HAIIpUMeED,
yIpaBJIeHHE CBETOM B KOMHATE C IBYX BBIKIIFOUATENCH).

11

OK 01, OK 02, OK 04,
OK 05, OK 09




Tema 6. JIunetinas anredpa u
KOMITbIOTEpHAas Tpaduka.

Copepxanue yueOHOro MaTepHana:

Matpuiibl 1 oniepanuy HaJl HUMU (CIOXKEHUE, YMHOKEHUE,
YMHOKEHUE Ha YHUCII0, TpaHCIIOHUpoBaHue). OnpenenuTensb
MaTpPHIIBL.

BekTopsbl 1 BeKTOpHBIE MpOCTpaHCcTBa. JIMHEHbIE
npeoOpa3oBaHusl.

Cucrembl TMHENHBIX YPaBHEHUN U METOJIbI UX PEIICHUS
(MatpuuHblil MeTOx, MeTox ["aycca).

[Ipumenenue B UT: kommnbsrorepHas rpaduka u oopadoTka
n3o0paxxenuii (agpuHHBIE TPeoOpa3oBaHuUs - MOBOPOT,
MacIITabupoBaHue, MepeHoc), MAIIUHHOE 00y4eHHe
(HeHpOHHBIE CETH, aHAIN3 JJAHHBIX ), KPUITOTpaQus.

13

Jlexun

Matpuubl u BekTopbl. OcHOBHBIE onepauuu. [lonarue
JMHEHHOTro mpeoOpa3oBaHusl.

CucreMbl TMHEMHBIX YpaBHEHUNH. MaTpu4HbIN METOI U METO]T
I'aycca. IIpumepsl IpUMEHEHH B 3aa4ax allpOKCUMAaLUN
JTAHHBIX.

IIpakTrueckue 3aHATHs, CEMUHAPBI

BeinonHenue onepanuii Hajg MaTpunamu. Penienue cucrem
JIMHEWHBIX YPABHEHUN MAaTPUYHBIM METOIOM.

Pemenne cucreM auHENHBIX ypaBHEHUN MeTo10M ['aycca.
Pacuer napamMeTpoB IPOCTON JIUHEHHON PErPECCUM.

CamocrosTenbHas paboTa o0yJyaronmxcs

Pemenue 3a1a4 Ha MpUMEHEHHE MATPUII SIS BHITIOTHEHUS
adhpuHHBIX TpeoOpa30BaHUl TOYKH Ha TUIOCKOCTH (TIOBOPOT,
CMEIICHUE).

11

OK 01, OK 02, OK 04,
OK 05, OK 09

Tema 7. MaremaTuueckue
OCHOBBI KpUINTorpaduu.

Copep:xanue yueOHOT0o MaTepHana:

OcHoBHbIE MIOHSITHS Kpunrorpaduu: mudpoBanue,
nemrdpoBaHue, K04, KPUIITOCTOMKOCTb.

Knaccudukanus anropuTMoB mu@poBaHUsA: CUMMETPUYHBIE U
aCUMMETpPUYHBIE.

MareMaTHYeCKHEe OCHOBBI: MOJYJbHAs apU(pMETHKa, aITOPHUTM

12

OK 01, OK 02, OK 04,
OK 05, OK 09




EBknuna, manas reopema depma, Teopema Jitiiepa.
[Tpumenenne B UT: anropurmbr RSA, DES/AES, snextponnas
nudpoBas Moanuck, 3anmra ceteBoro tpaduka (SSL/TLS).

Jlekuun

Beenenue B kpunrorpadputo. CHMMETpUUHbBIE U ACHMMETPUYHBIE
cxeMbl. MaTeMaTHYeCKHid arnmnapar: MOAyJIbHAsT apu(PMETHKA.
AnroputM RSA. Dtanel mmdpoBanus u aemmdppoBaHUs.
[TpakTryeckuii mpuMep ¢ HEOOIBIIUMU YUCIAMH.

[IpakTrueckue 3aHATHSI, CEMUHAPBI
Pemenne 3amau mo MonmynbHON apudmeruke. HaxoxneHue

00paTHOro 3MIEMEHTA 110 MOYJIIO. 1

"[Iporon" anroputmMa RSA BpyuHyi0 Ha HEOOJBIIMX MPOCTHIX

yucnax. [llndposanue u gemmdpoBaHre KOPOTKOro COOOIIEHUSI.

CamocrosTenbHast pabota o0yyaroumxcs

[lonroroBka pedepara win Npe3eHTALUU IO OAHOMY U3 11

COBPEMEHHBIX  aJrOPUTMOB  MIM(pPOBaHUA. AHaIU3  €ro

MaTEMaTHYECKON OCHOBBI.

Coneprxanue yueOHOT0 MaTepuaa:

[lonatue anroputma. CBoiicTBa  anropuT™MoB. CrocoObl

OIMCaHUS aITOPUTMOB (OJI0K-CXEMBI, TICEBIOKON).

AHanu3  cloKHOCTM  anroputMmoB. "O-nHotanma". Kiaccel

ciosxkaoctu: P, NP, NP-monnsie 3amaun.

OCHOBHBIE ~ @ITOPUTMHUYECKHE MapajurMbl: "pasgensii u 12

LAl n n

Tema 8. OCHOBEI TeOpHH f{gzi;sz%pOBaH’;jﬂ“e ITOPHIMBILT, - AMHAMITECKOC OK 01, OK 02, OK 04,
ITOPUTMOB — I CHOMHOCTH [Ipumenenue B UT: onenka 3¢dekTUBHOCTH MpOrpaMM, BbIOOD OK 05, 0K 09
BBIUHCIICHUH.

ONTUMAJILHOTO JIropuT™Ma e peLeHus 3aJauu,

MIPOEKTUPOBAHKE MTPOrPAMMHOT0 0OECIeUEHUSI.

Jlexknuu

[TonsiTue anropurmMa W €ro CBOMCTB. ACHMIOTOTHYECKAS
ciokHOCTh. OcHOBHBIE Ki1acchl PyHKUUH B "O-HOoTanun".

Kiaceer cnoxnoctn P w NP. Ilpumepsr NP-nosnbix 3amau
(3amaua  kommmuBOsbkepa). OCHOBHBIE  aNTOPUTMHUYECKUE




CTpAaTCTUn.

[IpakTuueckue 3aHATHS, CEMUHAPbI

OmnpeneneHre BPEMEHHOW CIIO)KHOCTU HPOCTBIX AJITOPUTMOB
(IIMKJIBI, BIIOYKEHHBIC ITUKJIBI).

CpaBHeHue 3¢ (eKTUBHOCTH Pa3IMYHBIX MMOAXOJO0B K PEIICHUI0
0JIHOM 3a/1auM (HaIpuMep, OUCK B MacCUBE).

CamocTosTenbHas pabota o0ydaroumxcs
AHanus CJIOKHOCTH aIropuTMa, IIPEITIOKEHHOTO
npenojasateneM. Hanncanue otyeta ¢ 000CHOBaHUEM.

11

Tema 9. UucneHHsle METOIBI U
BBEIYUCIINTEIbHAS MaTEMATHKA.

Conepsxanue yueOHOT0o MaTepuara:

[TorpeniHoCTH BBIYUCIEHUM: aOCONIOTHAs M OTHOCHUTENbHas
MOTPEIIHOCTb.

Pemenne HeENIMHEHHBIX ypaBHEHMH: METOJ  IIOJIOBUHHOTO
nenenunst, metox HeroToHa.

UuceHHOEe MHTErPUPOBAaHUE: METOJ MPSMOYIOJbHUKOB, METOL
TpaIneuui.

WuTepnonsaums u annpokcuManust GyHKIuii.

[Ipumenenne B WT: HHKXEHEpHBIE pacyeTbl, KOMIIBIOTEPHOE
MOJIeIMpOBaHNe (PU3MUECKUX MPOLIECCOB, HAYYHBIE BBIYMCICHHUS,
MalIMHHOE 00y4yeHue (rpaJueHTHBIN CIYCK).

12

Jlexuun

[TorpemHocTH BBIYMCIIEHUH. Pemenne HEIMHENHBIX ypaBHEHUN
METOOM II0JIOBUHHOTO AelieHns U MeTofoM HbroToHa.
Uucnennoe uHTerpupoBanue. MHTepnonanusa u annpokcumanus
naHHbIX. [IpuMepsl B MATMHHOM 00YYEHUH.

[IpakTHyeckue 3aHATHS, CEMUHAPHI

Pemenne HeNMHEWHOTO YpaBHEHHS METOJOM IOJIOBUHHOTO
JeJICHUs C 3aJaHHOM TOYHOCTBIO.

Bbruncnenue OnpeneiaeHHOro HHTErpaja METOJIOM Tpamneruil.
ITocTpoeHne HMHTEPHOJALMOHHOIO MHOrOWIeHa [uid Habopa
TOYEK.

CamocrodrenbHas paboTa 00yJaronmxcs
BrinosHeHne pacyeTHOro 3ajjaHusi: NPUMEHEHHE OJHOI0 U3

10

OK 01, OK 02, OK 04,
OK 05, OK 09




YHUCJIEHHBIX METOJOB ISl pEIICHUS NPUKIAAHOW 3amadu
(HammpuMep, pacyeT IIIOIAAH CI0XKHOMN (GUrypsr).

Koncynbranun

IIpoMexyTouHas aTTecTanus B dopme 3x3ameHa

Bcero 120




YCJIOBUSA PEAVINBALIMU TPOTI'PAMMBI INCHUTIJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbHO-TEXHUYECKOMY

o0ecre4YeHmnIo:
JlabopaTopusi  «mporpaMMupoBaHusi 0a3  JaHHBIX», OCHAallEeHHas B
COOTBETCTBUHU c 11 6.1.2.1. [TpumepHoi MpOrpaMMBbl o

npodeccun/crenuanrbHOCTU

- ABTOMatH3upOBaHHbIE pabouyne mecTta Ha 12-15 oOydarommxcs;

- ABTOMATU3HUPOBAHHOC pa60qee MCCTO IpLCIoaaBaTCIIsd;

- IIPOEKTOp;

- DKpaH;

- uHGOPMAIMOHHBIN CTEH/T;

I1O: Delphi, Project Expert, Audit Expert, MS Project, Nod32, ESET

Endpoint Securlty, OS Windows (msdn), OS Windows Server (msdn), MS Visio
(msdn), MS Office Professional 2007 (10 munensuii), Bkiodas MS Visio
Professional 2007, Open Office, Libre Office, 7-Zip, OS Linux,1C:IIpennpusrue
(yuebnast),GPSS World Student Version, Hamoromnarensmux HOJI, T1 CITY,
Joomla, Far Manager, AmiAdmin, FREE PC AUDIT, Free Pascal, UltraVNC,
Open Office, EclipselDEforJavaEEDevelopers, .NETFrameworkJDK 8, Mi-

crosoftSQLServerExpressEdition, MicrosoftVisioProfessional, Mi-
crosoftVisualStudio, MySQL InstallerforwWindows, NetBeans,
SQLServerManagementStudio, MicrosoftSQLServerJavaConnector, An-

droidStudio, IntelliJIDEA, snexktponnsie crenasl «Metoabl mocryna CSMA/CD,
CSM/CA», «llonstne cereBoii Momenan», «Du3ndueckue Cpeasl IMepeaadn
nanHbeix», «lIpotokonsl ©W cTekn mpoTokoyoBy», «CerteBbie [P-ampecay,
«TexHOJIOTHH JIOKATBbHBIX KOMITBIOTEPHBIX CETCH»;

- BHpTYyaJbHas MaInHA Ha cepBepe «Kommemx»

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jlns  obOecneyeHHsT ~ KauyeCTBEHHOTO  00pa3oBaTebHOTO  IpoIlecca
MIPUMEHSIIOTCS CIIEIYIONIKIE 00pa30BaTeIbHbBIC TEXHOJIOTHH:

TpaguiuoHHbIe: TpaJUIMOHHAS JICKIUSA, JICKIHUSI-TIPE3CHTAIUSA, JICKIIHS-
JTMAJIOT, CEMHUHAPCKOE 3aHATHE C PEIICHUEM CUTYaIlMOHHBIX 3a]1a4, TECTUPOBAHUE;

HNHTepakTUBHBIC W WHHOBAIMOHHBIC: MPOOJIEMHBIC JICKIIMK W MO3TOBOM
IITYPM, JICJTOBBIC UTPBI, KPYTJIbIC CTONBI, KOH(EPEHITNHN, HAYYHbIC KPYXKKH H JIP.

3.3. UudopmanuonHoe odecnevyenne 00yueHust

3.3.1. OcHOBHbIE HCTOYHUKHU
1. Kamnkaea, JI.C. Marematudyeckuii aHaiu3: TEOPHUS TMPEICIIOB,
muddepennransuoe ucuucienue : yueOnuk st By3oB / JI. C. KankaeBa. — 2-¢
u3a., mcnp. w gom. — MockBa : MsmarensctBo FOpaiir, 2025. — 246 c¢. —



(Beicmiee oopazoBanue). — ISBN 978-5-534-04898-8. — Tekcr : anmexkTpoHHBIH //
O6pazoBatenbHas matdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/563592

3.3.2. JIoNOoTHUTEIbHbIE HCTOYHUKH

1. NudopmanmoHHble TEXHOJIOTUU B SKOHOMHUKE U YIIPABJICHUU : YUYCOHUK

Uis BY30B/ OTBeTCTBeHHBIM penakrop B. B. Tpodumon. — 4-e wuzn.,
nepepad. u gon. — Mocksa : U3garensctBo FOpaiit, 2025. — 556 ¢. —
(Beictiee obOpazoBanume). — ISBN 978-5-534-18678-9. — Texkcr

anekTpoHHbit // ObpaszoBarenbHas miatgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/568903

3.3.3. [lepeuenb nuH(popManMOHHBIX pecypcoB ceTH « AHTEepHET»

Ne
HaumenoBanue Nunepccpuika
n/m
MuHHCTEPCTBO HAYKH H
1. BBICIIIETO 00pa30BaHMS https://minobrnauki.gov.ru
Poccuiickon ®@enepanuu:
M
2. HHHCT?pCTBUO TTPOCEETIICHEA https://edu.gov.ru
Poccuiickon @enepannmu:
®enepanpHas ciyx0a 1o
3. | Ham3opy B cepe oOpazoBaHHS U http://obrnadzor.gov.ru/ru/
HayKU:
o v
4, eﬂfpaﬂbHBm Hoprat http://www.edu.ru/.
«Poccuiickoe 06pa3oBaHue»:
DIIeKTPOHHO-0MOIMOTEUHAS
5. cucrema https://znanium.ru/
«Znaniumy:
C) OoubnmoTeuHa _— .
6. HCKIPOHHas b HHV e https://biblio-online.ru/
cuctema FOpaiit:

3.3.4. IlepeyeHb MPOrpaMMHOI0 odecredeHust

1. 1C:IIpenmpusitue 8 - CyOmunen3nonnbiii gorosop ot 02.07.2020 Ne
KOC-2020-00731;

2. CnpaBouHo-npaBoBas cucteMa "KoncynbranTllmoc" - JloroBop Ne 96-
2023 / RDD ot 17.05.23

3. CmpaBouno-tipaBoBasi cucrema "['apant" - JloroBop Ne CK 60301
/01/24 ot 30.11.23;

4. Microsoft Office - CyOmuniensuonnsiii goropop ot 12.01.2017 Ne
Bx_I10_123015-2017. JIuuensus OfficeStd 2016 RUS OLP NL Acdmc;


https://minobrnauki.gov.ru/
https://edu.gov.ru/
http://obrnadzor.gov.ru/ru/
http://www.edu.ru/
https://znanium.ru/
https://biblio-online.ru/

5. AutuBupyc Dr.Web Desktop Security Suite - JIniieH3HOHHBIH 10rOBOP
No 080-S00258L o mpeagocTaBlieHUM MPaB Ha UCIOJb30BAHUE ITPOTPAMM
st O9BM ot 18 urons 20251

6. LibreOffice - CsobOomHo pacnpocTpaHseMoe MPOTrPaMMHOE
oOecrieycHue;

7. 7-Zip - CB0OOIHO pacHIpOCTpaHsIEMOE MPOrpPaMMHOE OOCCIICUCHHE
OTEUECTBEHHOI'O NMPOU3BOICTBA.

4. KOHTPOJIb U OLIEHKA PE3VJLTATOB OCBOEHUS
JUCHUILIAHBI

4.1. ®opMbI 1 METOABI KOHTPOJIS Pe3yJIbTATOB 00y4YeHUs!

PGSYJ'IBTaTBI O6y‘ICHI/I${ (DOpMBI U MCTOAbI KOHTPOJII U OLICHKH

3HaHUs:

OcCHOBHBIE OHSTHSI KOMIIBIOTEPHBIX CETEH:
THIIbI, TOITOJIOTHH, METOJIBI JOCTYIIA K CPENE
nepenayu;

AnnapaTHble KOMIIOHEHTbI KOMITbIOTEPHBIX

. * KomnploTepHOE TECTHPOBAHUE HA 3HAHUE
cerein TEPMUHOJIOTUH 110 TEME

* TectupoBanue

» KontponbHas paborta

[IpuHIMIIBI TAKETHOM NIepeaayu JaHHBIX;

IlonsTue ceTeBOM MOACIH;

CereByro monens OS] u apyrue cereBbie
» CamocrositenpHas paboTta

MOJEIIH;

* 3amuTa pedepara

[TpoTOKOIIBI: OCHOBHBIE TIOHSTHSI, TPUHITUITHI
* CemuHap

B3aUMOJICHCTBHS, pa3UIUsi U OCOOCHHOCTH .
* 3amura KypcoBoil paboThl (IIpoeKTa)

* BrimonHeHnue IIPOCKTa
° Ha6J'II-O,Z[eHI/Ie 3a BBINIOJJTHCHUEM
IMPAKTUYCCKOI'0O 3a/IaHUs. ()ICHTCJIBHOCTBI-O

pacupoCTpaHEHHBIX IIPOTOKOJIOB, YCTAHOBKA
IIPOTOKOJIOB B OIIEPALIMOHHBIX CUCTEMAX;
AJlpecaluio B CeTAX, OpraHU3aIfIo
MEXKCETEBOI'0 BO3JICHCTBUS

CTYIEHTA)

YMenus:
* O1ieHKa BBITIOJTHEHHUS TIPAKTHIECKOTO
Opranu3oBbIBaTh U KOHQUTYPHUPOBATH
3aaHusA(paboThI)

KOMITBIOTEPHEIE CETH;
* [ToaroToBKa u BBICTYIUJICHHE C JOKJIAZOM,
Ctpouth U aHATM3UPOBATh MOJIETU .
B coOOIIeHUEM, TIPEe3EHTAIUEH
KOMITHIOTEPHBIX CETEH; .
* Pemienue cutyanoHHoi 3a1auu
D¢} PexTUBHO UCTIONH30BATH AMMIAPATHEIE U .
Texymmii KOHTPOJIb (IPOBEPOUHBIE PAOOTHI,

TECTHI)
ITIpomexyTOUYHBIN KOHTPOJIb
(mudpepeHupoBaHHbIHN 3a4eT).

IIPOrpaMMHBIE KOMIIOHEHTHI KOMITbIOTEPHBIX
CETEN NpHU pEeUICHUH pa3INYHbIX 33/]a4;
BBINOSTHATE CXEMBI M YEPTEXKH 110
CHELHATBHOCTH C UCIOJIb30BaHUEM
MPUKJIAAHBIX IMTPOrpaMMHBIX CPECIACTB,

PaboTaTh ¢ mpoTOKOIaMu pa3HbIX YpoBHEH ( Ha
npuMepe KOHKPETHOTO CTeKa MPOTOKOJIOB:
TCP/IP, IPX/SPX);




VYcraHaBiIMBaTh U HACTPAUBATh IAPAMETPHI

IMPOTOKOJIOB,

OOHapyX1BaTh U yCTPaHATh OLIMOKH IPU

nepenayde JaHHbIX.

4.2. MeToanuecKue MaTepuaJbl, ONpeaesomne Npoueaypbl OleHUBAHNUS
YPOBHS C(pOPMHUPOBAHHOCTH 3HAHUU U YMEHUM

4.2.1. Kputepuu oueHuBaHus padoThl HA cEMHHAape U
Y4acTHs B J1eJIOBOM UIpe

«OTJIMYHO»

«XOpOoHIo»

«YyHOOBJICTBOPUTCIIEHO)

«HEYHOOBJICTBOPUTEIILHO

AKTUBHOE yJacTue,
oOyuaroluiics cam
BBI3BIBAETCS
OTBEYaTh, JIA€T
YETKHUE, TPAMOTHBIC

B II€JIOM aKTHUBHOC
y4yacTue,
oOyyJarouuics gaeT
NPaBUJIbHBIC B
IIEJIOM TPaMOTHBIC

oOyyaronuics
NPaBUJIBHO H3JIaraeT
TOJIBKO 4acTh
Marepuala,
3aTpyaHIETCA

pa3BepHYThIE OTBETHI, HO JJIs IPUBECTH MTPUMEPBI; BOIIPOCHI;
OTBETHI HA YTOYHEHMSI OTBETA | HEJJOCTATOYHO YETKO U HE OTBEYAET Ha
IIOCTaBJICHHbIE TpeOyroTcs IIOJTHO OTBEYAET Ha JONOJTHUTENbHBIE
BOIPOCHI, IPUBOJUT HaBOJAIIUE JIOTIOJTHUTEIIbHBIE BOIIPOCHI;
pUMEPBHI U3 BOIIPOCHI; BOIIPOCHI; npodeccuoHaIbHON
peaIbHOM )KM3HH; | JIOCTaTOYHO IOJHOM | IIPU UCIOJIb30BaHUU TEPMHUHOJIOTHEHN HE
HIOJIHO U OTBEYAeT Ha npodeccuoHaTbLHON BJIaJIeeT WK JOIMYCKaeT
000CHOBAHO JIOTIOJTHUTEIIbHBIE TEPMHUHOJIOT MU CYIIECTBEHHBIE OIINOKN
OTBEYAET Ha BOIIPOCHI JIOITYCKaeT IIPYU UCIIOJIB30BAHNUN
JIOTIOJIHUTENbHBIE | NP MCIIOIb30BAaHUH HE3HAYUTENIbHbIE TEPMHHOB
BOIIPOCHI; npodeccuoHaIbHON OLIMOKH
rPaMOTHO TEPMHUHOJIOTUU
UCIIOJIB3YET JIOITYCKaeT
MTOHATHUUHBIN HE3HAYUTEIIbHBIE
anmapar u OLIMOKH
npodeccrnoHalbHYIO
TEPMHUHOJIOTHIO

oOyyJaronuiics gaet
OTBET C CYIIECTBEHHBIMU
OILIMOKAMH WJIH
OTKa3bLIBAE€TCSI OTBETUTH
Ha IIOCTaBJICHHBIC

4.2.2. Kputepum OlleHUBAHUS PellleHUs] CUTYAIlHOHHO-NPUKJIAAHBIX 32124

ACIICKTOB PCHICHUSA

ACIICKTOB PCHICHUA

COTIIUIHO «XOPOHIO» «yJIOBJIETBOPUTEIHHOY» | «HEYIOBJIETBOPUTEIHLHOY
06yqa}0mm‘/'1cs[ B pCHICHUHA ObLIH YaCTUYHO IIPaBUIIBHOC OTBECT HEC COOTBETCTBYCT
JlaeT TOJIHBIN U JIOTYIIIEHbI peleHue KPUTEPHSIM OLIEHKU

HpaBI/IHBHLIfl OTBET HE3HAYUTCIIbHBIC CUTYalOHHO- «KYHOOBJICTBOPUTCIIBEHO»

Ha BOIIPOCHI OLIMOKH, MPUKIIAQJHBIX 33/1a4H,

3a71a49M; TOAPOOHO apryMeHTanus HEJI0CTaTOYHAas
apryMeHTHpYeT pelLeHus apryMeHTalus OTBETa,
pelieHue, JOCTaTOYHAa, 3HaHUE JIUIIb
JIEMOHCTPUPYET | MPOJEMOHCTPHUPOBAHO OTJENbHBIX
ri1y0oKoe 3HaHUE oO1iee 3HaHKE TEOPETUUECKHUX
TEOPETUYECKUX TEOPETUUECKUX acITeKTOB peIleHUs




4.2.3. Kputepuu onieHMBaHMs BHEAYIMTOPHOH CaMOCTOSITEIbHOH PadoThI
00yYaromuxcs

Bunamu 3amaHuii Ay BHEayAUTOPHOM CaMOCTOSITENIbHOM padOThl MOTYT
OBITh:

- JUIS OBJIAQJICHUSI 3HAHUSMM: UYTEHHUE TeKcTa (y4eOHMKA, MEPBOUCTOYHHKA,
JIOTIONIHUTEIBHON  JINTEpaTyphl); COCTaBJICHHME IUIaHA TEKCTa; Tpaduveckoe
U300paKeHHE CTPYKTYPhI TEKCTA; KOHCIIEKTUPOBAHUE TEKCTA; BHIMTUCKU U3 TEKCTA;
pabota €O CIOBAapsSMH M CIPABOYHUKAMH;, O3HAKOMJIEHHE C HOPMATHBHBIMH
JOKyMEHTaMU; y4deOHO-HCCIIeJoBaTeNbCKass padoTa; HMCIOJIb30BAHUE ayJIuo- H
BHJIE03aNIMCEH, KOMIIBIOTEPHOU TEXHUKHU U VIHTEepHETa U 11p.;

- JUI 3aKpeIUIEHWs M CHCTEMAaTH3aluy 3HAaHWI: padoTa C KOHCIEKTOM
aexkuuu (0OpaboTKa TeKCTa); MOBTOpHAas paboTa HajA Y4YEOHBIM MaTepuaIoM
(yueOHMKaA, TIEPBOMCTOYHUKA, JOMOJHUTEIBHOM JUTEpATyphl, ayauo- U
BUJICO3AMMCEN); COCTABIIEHUE TUIAHA U TE€3MCOB OTBETA; COCTABJICHHE TAOIMIL JJIs
CUCTEMATHU3AlMK Y4eOHOr0 Marepuayia, W3y4eHHE HOPMATUBHBIX MAaTE€pHUAJIOB,;
OTBEThl HA KOHTPOJBHBIE BOIPOCHI; aHAJIUTHYecKas o00paboTka TeKcTa
(aHHOTHpOBaHUE, PELEH3UpOBaHUE, pedepUpoBaHUE, KOHTEHT - aHAIM3 U [p.);
NOJrOTOBKAa COOOIIEHMH K BBICTYIUICHHIO Ha CeMHUHape, KOH(EpEeHUUH;
MOATOTOBKa pedeparoB, AOKIAAOB; COCTaBlIeHUE OuOIMOrpaduu, TeMaTHYECKUX
KPOCCBOPZOB; TECTUPOBAHUE U JP.;

- 17151 GOPMHUPOBAHUS YMEHUI: pEIIEHUE CUTYallMOHHO-TIPUKIAIHbIX 337a4 U
YIPAXKHEHUI MO0 00pa3ily; pellieHne BapUaTUBHbBIX 33]1a4 U YIPAKHEHUI; pEeIIEHUE
CUTYalIMOHHBIX MPOMU3BOACTBEHHBIX (TIpohecCHOHAIbHBIX) 3a7ay; MOArOTOBKA K
JIEJOBbIM ~WUrpaM; NPOECKTUPOBAHUE M MOJEIMPOBAHHME pa3HBIX BHUAOB H
KOMIIOHEHTOB MPO(PECCUOHATBHOMN AEATEIbHOCTH.

Bunbl 3aganuii Uit BHEAYJUTOPHOM CaMOCTOSITEIBHOM PabOThI, UX
collepKaHMe U XapaKTep MOTYT MMETh BapWaTUBHBIN M auddepeHInpoBaHHBIMN
XapaKkTep, YYUTHIBATh CHENU(DUKY CHEIUATBHOCTH, H3y4aeMOW JUCIUTUIMHBI,
WH/MBH1yaJIbHbIE OCOOEHHOCTHU CTY/JEHTA.

[Ipu npenbsBIeHUN BUIIOB 33JaHUI HAa BHEAYJUTOPHYIO CaAMOCTOSATEIIbHYIO
paboTy pEKOMEHAyeTCsl HCMNOib30BaTh AUPPEpEeHUUMPOBAHHBIN MOAXO0A K
cTyneHTaM. [lepen BBITOTHEHMEM CTYJIEHTAMH BHEAYJIUTOPHOM CaMOCTOSTEIBbHOU
paboThl MpenojaBaTellb NPOBOJUT MHCTPYKTAX MO BBINOJHEHUIO 3aJlaHuUf,
KOTOpPBIM BKJIIOYAET IeJb 3aJaHus, €ro COJIepKaHhe, CPOKHU BBIMOJHEHUS,
OpPUEHTUPOBOYHBIN 00BEM PabOThI, OCHOBHBIE TPEOOBaHUS K pe3ybTaTaM padoThI,
KpUTEpUH OLEHKH. B Tmpoliecce MHCTpyKTaka MpernojiaBaresib MpeaynpeaacT
CTYJICHTOB O BO3MOKHBIX TUITMYHBIX OIITUOKAX, BCTPEUAOUTUXCS MPU BHITIOJIHCHUU
3agaHus. MHCTpyKTaX MpOBOAMTCA MpENojaBaTeieM 3a cueT 0oObeMa BPEMEHH,
OTBEJICHHOI'O HA N3YYEHUE AUCIUIUINHBI.

Bo BpeMs BBINOJTHEHUS CTYJCHTAMHU BHEAYJIUTOPHOW CaMOCTOATEIbHOU
paboThI U MPU HEOOXOAMMOCTHU TIPEMOAABATENIb MOXKET MPOBOAUTH KOHCYJIbTAIIUN
3a cyeT 001ero Or1KeTa BpeMEHHU, OTBEICHHOTO HAa KOHCYJIbTAIIHH.



CamocTosTenbHass padoTa MOXET OCYIIECTBISATHCS HHAWBUIYATbHO WIIU
IpyNIaMHu CTYACHTOB B 3aBUCHUMOCTH OT LI€JU, 00beMa, KOHKPETHON TEMaTHKU
CaMOCTOSITENIbHOM pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUH CTYIECHTOB.

KoHTpons  pe3ynbTaTOB  BHEAYAMTOPHOM  CAMOCTOATEIBHOW  PabOThI
CTYJIEHTOB MOJKET OCYILECTBIIATBCS B IIPEAENIax BPEMEHM, OTBEICHHOIO Ha
oOsi3aTenbHblE  y4yeOHbIE 3aHATUS 1O JAMCHUIUIMHE W BHEAYJIUTOPHYIO
CaMOCTOSITENIbHYIO pabOTy CTYAEHTOB IO AMCHMILIMHE, MOXET IPOXOJIUTH B
NUCHPMEHHOW, YCTHOW WJIM CMEUIaHHOW ¢opMe, C MpEeICTaBICHUEM HW3JETIHUS WU
IPOYKTa TBOPUECKOW AEATEIBHOCTH CTYACHTA.

KpurepusiMn OLEHKM pe3yslbTaTOB BHEAYIUTOPHOM CaMOCTOSITEIBHOU
paboOThI CTYACHTA SBJISIOTCSL:

- YPOBEHBb OCBOEHUS CTYACHTOM y4eOHOTrO MaTepuraa;

- YMEHHE CTYACHTA UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MPU BBINOJIHEHUU
IIPaKTUYECKUX 3a]1a4;

- ¢c(pOpMHUPOBAHHOCTH OOIIECYUCOHBIX YMCHHIA;

- 000CHOBAHHOCTb M YETKOCTb U3JI0’KEHUS OTBETA;

- opopMIIEHHE MaTepuaja B COOTBETCTBUH C TPEOOBaAHUSIMH.

4.2.4. Kputepuu oueHNBAHMS 3HAHUI U YMEHHUIi 110 UTOraM
OCBOEHUSI JUCIUNIMHBI

[IpomexxyTouHast arrectanysi (MTOrOBBIA KOHTPOJIb) MPOBOAUTCA B (hopme
’K3aMEHa B X0JI€ 9K3aMEHAIIMOHHOMN CECCUU C BBICTABJICHUEM UTOTOBOM OLIEHKH IO
mucuuiuinHe. K sk3amMeHy AOIMyCKaroTCs CTYAEHTHI, YCIIECIIHO BBIITOJIHHUBIINE BCE
BUJIbI OTYETHOCTHU, MPETYyCMOTPEHHBIE MO AUCIUIUIMHE YYeOHBIM TUIaHOM. B xojae
HK3aMEHa MPOBEPSETCS CTENEeHb YCBOEHUS MaTepualia, yYMEHHUE TBOPYECKH U
IIOCJIEIOBATEIBHO, YETKO U KPAaTKO OTBEYATh HA IOCTABJIEHHBIE BONPOCHI, J€IaTh
KOHKPETHBIE BBIBOJBI M (POPMYIUpPOBAaTh OOOCHOBAaHHBIE MpenoxkeHus. Mrorosas
OLICHKA OXBAaTBhIBAET MPOBEPKY IOCTHXKEHMS BCEX 3asBJICHHBIX LIEJECH H3yYCHHS
JUCLUUIUIMHBL W TPOBOAMTCS [UIsl KOHTPOJISI YPOBHS ITOHUMaHUS CTYyJIEHTaMHU
CBSA3EH MEXY PA3JIMYHBIMU €€ HIEMEHTAMM.

B xoze UTOroBoro KOHTpOJISI akIEHT JeJaeTcs Ha MPOBEPKY CIIOCOOHOCTEN
CTYJEHTOB K TBOPYECKOMY MBIIUICHUIO U MCIOJIb30BAHUIO TOHATUHHOTO arapara
JUCUUIUIMHBL B PpEUIEHUWH TPO(PEeCcCHOHANbHBIX 3aJad IO COOTBETCTBYIOLIEH
CHELMAIBHOCTH.

3HaHMs, YMEHHUSI M HaBbIKM OOYyYalOlIMXCsl Ha 3K3aMEHE OLICHMBAIOTCA T10
naTubamibHoM cucteme. OlleHKa OOBSABISETCS CTYIEHTY [0 OKOHYAaHUU €ro
oTBeTa Ha »dk3aMeHe. [lonoxuTenpHas OLEHKA (COTIMYHO», «XOpOILLIOY,
«yIOBJIETBOPUTEIILHO») 3aHOCUTCA B 3a4E€THO-3K3aMEHALMOHHYIO BEAOMOCTb M
3aYETHYI0 KHW)XXKY JIMYHO npenojasareneM. OLEHKa «HEYAOBIETBOPUTEIBHO
IIPOCTABIIAETCS TOIBKO B AK3aMEHALIMOHHYIO BEJJOMOCTb CTYICHTA.

OO1muUMHU KPUTEPUSMH, OIPEACSIONMMHI OLEHKY 3HAaHUN Ha 3K3aMeHe,
SBJISIFOTCSI:

KOTIHUYIHO» «XOpouIo» «KYHOOBJICTBOPUTCIIBHO» «HCYHOBJICTBOPUTCIIBHO»

HaiIn4yue HAJIMYNEC TBEPABIX HaJINYNUC TBEPABIX HaiIn4yue FPY6BIX OILINOOK B




TTyOOKUX,
HCYEPIBIBAIOIINX
3HaHWI B 00BbeMe

PO IEHHOT O
Kypca B
COOTBETCTBUU C
MIOCTaBJICHHBIMU
IIpOrpaMMon
Kypca LeJIsIMU
00y4eHwusl,
IIpaBUJIbHBIE,
YBEpEHHbBIE
JIEUCTBHUA 110
MPUMEHEHHUIO
MOJIyYEHHBIX
3HaHUI Ha
MIPaKTHKE,
rpaMOTHOE U
JIOTUYECKH
CTPOMHOE
W3JIOKEHUE
Marepuana rnpu
OTBETE, 3HAHUE
JIOTIOJTHUTEIBHO
PEKOMEHIOBAHHOM
JUTEPaTypBI

H JOCTaTOYHO
MOJHLIX 3HAHUH B
o0BbeMe
IIPOMIEHHOT O
Kypca B
COOTBETCTBUU C
HEeIIMHA
oOyueHwus,
HE3HAYUTEIILHBIE
OLIMOKH MTpH
OCBCIIICHUH
3aJJaHHBIX
BOIIPOCOB,
MpaBUIIbHBIC
NEUCTBUA 110
MIPUMEHEHHUIO
3HAHUU Ha
MPaKTUKE, YETKOE
H3JI0KECHHEC
Marepuaia

3HAaHHUH B 00beMe
IIPOMICHHOI0 Kypca B
COOTBETCTBUH C
LeNsIMU 00y4eHuUs1, HO
H3JI0KEHHE OTBETOB C
OIINOKaMHU,
HCIIPaBJIIEMbIMU
IoclIe
JOIOJHUTEIBHBIX
BOIIPOCOB,
HE00XO0ONMOCTb
HABOJISIIUX BOIIPOCOB,
B 1I€JIOM TIPABUJIHHBIC
JIeHCTBHS IO
MIPUMEHCHHUIO 3HAHUN
Ha TMPaKTHKE

OTBETC, HCIIOHMMAaHHEC
CYUIHOCTHU HU3JIaracMoro
BOIIpOCa, HCYMCHHUEC
MNPUMCHATH 3HAHUA HA

IMPAKTUKE, HCYBCPEHHOCTL U

HCTOYHOCTH OTBCTOB Ha
JOITIOJIHUTCIIbHBIC
HaBOOAIIUC BOIIPOCHI
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