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IIporpamma mucuuruiueel "JIuckpeTHas MaTeMaTHKa U MaTemarrueckas jgoruka’; 38.03.05 "busnec-ungopmaruka'.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamma mucuuruiueel "JIuckpeTHas MaTeMaTHKa U MaTemarrueckas jgoruka’; 38.03.05 "busnec-ungopmaruka'.

IIporpamMmy AUCHUIUTMHEL pa3padoTai(a)(u): OeHT, K.H. (omeHT) Baxutos I'.3. (kadenpa aHaim3a JaHHBIX ¥ TEXHOJIOTHIA
MIPOrpaMMUPOBAHUS, OTJeIeHne (pyHIaMEeHTaIbHON MH(POPMATUKK U MH(POPMALIMOHHBIX TexHoJoruil), GZVahitov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
[K-4 CriocOOHOCTh UCTIOIB30BaTh COOTBETCTBYIOIIMI MaTeMAaTUIECKUI anmnapaT u

MHCTPYMEHTaJIbHbIE CPEeJCTBA /151 00paOOTKH, aHAIM3a U CUCTEMAaTH3aMU UH(DOpMaLUK

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

BJIaJICTh KyJ'[LTypOfI MBINUIEHUA, YMEHUE apPryYMEHTUPOBAHO U ACHO CTPOUTH YCTHYIO U TMCbMEHHYIO PE€Yb, CIIOCOOHOCTD
pa60TbI C HH(bOpMaLIPICfI N3 Ppa3JIMYHBbIX UICTOYHUKOB, BKJIIOYasA CETEBLIC PECYPCHI CETU I/IHTepHeT, U1 peIIeHn A
I'[poq)CCCI/IOHaJ'II)HLIX 1 CONMAJIbHBIX 3aJa4, CIOCOOHOCTD K HUHTEJIJICKTYaJIbHOMY, KYJIbTYPHOMY, HPABCTBEHHOMY U
Hpoq)CCCI/IOHaJTI)HOMy CaMOpPa3BUTHIO, CTPEMJICHHE K MMOBLIIICHUIO cBOEH KBaJ'II/I(bI/IKaLII/II/I 1 MacCTepCTBa; CHOCOOHOCTD
AE€MOHCTpaln 06H1€Hay‘lHI)IX 0a30BbIX 3HAHWI MaTEeMaTUKH, IOHMMaHUE OCHOBHBIX Cl)aKTOB, KOHHCHHHﬁ, IMPUHLIMAIIOB,
Teopnﬁ, CIOCOOHOCTD HpHOGpeTaTb HOBBIC HAYYHBIC U Hpoq)eCCI/IOHaJ'II)HLIC 3HaHWA, UCIIOJIb3YyA COBPEMEHHBIC
06pa3OBaTCJ'ILHLIe u I/IHq)OpMaI_lI/IOHHI)Ie TEXHOJIOTUH, CHOCOOHOCTb TIOHUMATD U IMPUMECHATH B I/ICCJTC)IOBaTeHLCKOﬁ u
I'[pPIKJ'[aI(HOﬁ OEATCIIbHOCTU COBpeMeHHbeI MaTeMaTUYECKUN armapar.

2. Mecro guctummasl (MoayJist) B ctpykrype OIIOII BO

HauHast qucruruiiHa (MOayJb) BKMoveHa B pasaen "B1.B.01.03 JucturmmHe! (MOgymn)" OCHOBHOM MpoheCCHOHATBHOM
oOpasoBaresnbHON porpammsl 38.03.05 "Busnec-nndopmarnka (busnec-nnpopmarnka)" u orHocutcs k yactu OITOIT BO,
(popmupyemoii yqacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUI.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6'beM qUCHHMILIHHBI (MOYJIsI) B 32a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAKTHYIO padoTy 00y4awImuxcsa ¢ npemnogasareemM (10 BHAaAM yueOHbIX 3aHATHII) H HA CAMOCTOATEbHYIO
patdoTy 00y4yaromuxcs

OO01mas TpyJOeMKOCTb AUCHUILIMHBL COCTABIIsIET 6 3a4eTHbIX (bie) enuHuI(bl) Ha 216 yaca(oB).

KonrakTtHas padora - 72 yaca(oB), B TOM UFHCJIe JIEKITUN - 36 Jaca(OB), MpaKTHYECKHe 3aHATUS - 36 Jaca(oB), JabopaTopHbIe
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - O yaca(oB).

CamocrosrtenbHas padota - 108 yaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).

Crpanyna 3 u3 11.




IIporpamma mucuuruiueel "JIuckpeTHas MaTeMaTHKa U MaTemarrueckas jgoruka’; 38.03.05 "busnec-ungopmaruka'.

<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH B 3 CEMECTpPE.

4. Coneprxanue QUCHUIUIMHBI (MOAYJs), CTPYKTYPUPOBaHHOE MO0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM OTBEJIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYJ0E€MKOCTh (B yacax) CTOSI-

N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-

Bcero | cgopwme | Bcero |popme | 00Ta

Tema 1. Beenenue. Mecto TUCKpETHOM
MaTeMaTHKU B CUCTEME MaTeMaTU4ECKOro
o6pazoBanust. COOTHOLIEHUE MEX/1y AUCKPETHBIMU

1. 3 1 0 0 0 0 0 8
U HEMPEPHIBHBIMU MOJIENISIMU MTPU U3YUYEHUUN
Pa3IMYUHBIX SBJIEHUA.

2. Tema 2. MHO)ecTBa, (PYHKIIMH, OTHOIIICHWSI. 3 1 0 5 0 0 0 3

Tema 3. KomOuHaTopuka. DneMeHTapHbIe METO/IbI
rojicueTa KOMOMHATOPHBIX 00BeKTOB. [IpaBuia
CYMMBI U Tipou3BeieHus. Boibopku. Pazmenenus,
repecTaHOBKM U couetanusi. CBOMCTBa

3. |6uHOMMANBHBIX KO3 duimeHToB. [IpuHIMT 3 2 0 2 0 0 0 8
BKJIIOUEHHU I M UCKJTIOUeHHs1. PerieHne TMHerHbIX
PEKYPPEHTHBIX COOTHOIICHUH.

Tema 4. Anre6pa noruku. @PyHKIMHU anreGpb
noruku (OyneBbl pyHKIMN). POPMYIIBL.
Peanuzarus ¢pyHKImi (popmynamu.
SDKBUBAJICHTHOCTH (popmy1. CBOMCTBA
SeMeHTapHbIX (PyHKIA. [IpuaImm
nsoiictBeHHOCTH. [IpencraBnenue hyHKIMR
4. |anre6pst joruku B Buae CIH®, CKH® u AHO 3 10 0 10 0 0 0 24
(nomuuHomsbl JKerankuna). [TonHOTa U 3aMKHYTOCTb.
[Tpumeps! ONHBIX cucTeM. BaxHelmme 3aMKHYThIE
kiaccel. Teopema [ocTa 0 pyHKIIMOHATEHOM
TIOJTHOTE U €€ CJICICTBHS.

Tema 5. Cxembl U3 (pyHKIIMOHAJIBHBIX 9JIEMEHTOB
(CP3). Ananmus u cuHTe3 cxeM. PyHKIUA
[IlenHoHa U. orieHKH cioxHocTH CPD.

Tema 6. Koneuynsle aBTOMATHI C MTAMSTHIO.
JeTepMUHUPOBAaHHbBIE 1
OrpaHIYEeHHO-IETePMUHUPOBAHHbBIE (DYHKITUT
(0.-1.¢.) m cioco6w! ux onmcanust. [IpencraBieHne
6. |o.-a. pyHKuMil auarpamMamu Mypa, 3 4 0 4 0 0 0 12
KaHOHMYECKUM YypaBHeHusiMu, Tabmuiiamu u CPD ¢
SJIEMEHTaMH 33IePKKH.

3AE
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 7. Teopus rpacos. I'pacsl: ocHOBHBIE
HOHATUA U onpeaenenus. CriocoOsl 3a1aHus
rpacdos. Onepauun Hafj rpacdavu. izomopduzm
rpacdoB. CBs3HOCTh. Peanuzanus rpacdos B
TpeXMepHOM IpocTpaHcTBe. Teopema 00 ykiaake
TulaHapHoro rpacga Ha cepe. ITnaHapHOCTb.
Teopema ITonrpsaruna - Kyparosckoro o
rulaHapHeIx rpacgax. Teopema Ditnepa o
MHOTOI'DaHHHKaX U ee cieJcTBUsA. Packpacku
rpacdoB. Teopema 0 XpOMaTHUECKUX MHOTOWIECHAX.
7 JepeBbs. DneMeHTapHbIe CBOIICTBA JEPEBbEB. 3 g 0 8 0 0 0 20
" |TlocTpoeHne MUHUMAJIBHOTO OCTOBHOT'O IEpeBa.
Auroputm Kpyckaina. O6xoas! rpagos. Teopema
Diinepa o0 YETHBIX rpacdax U ee caeACcTBHUA. 3aJaua
(6] KpaT‘iafILLlPIX IIyTAX. ITotoku B TPaHCIIOPTHBIX
cetsix. Teopema Poppa-PaskepcoHa o
MAaKCHMaJIbHOM MOTOKE. AJITOPUTM MOCTPOEHUS
MAaKCHMaJIbHOTO IIOTOKA B CETH.

Tema 8. DneMeHTs Teopur KogupoBanusi. Kogpl ¢
ncripaBieHneM ommook. Kox Xemmunra.

8. |AndasutHoe KogupoBaHue. DPHGPEKTUBHOE 3 4 0 4 0 0 0 10
kogupoBanue. Teopena Xagdmana.

Tema 9. Teopus anropurmoB. IHTYUTHBHOE

MOHATHE AJITOPUTMA U ero (hopMaIn3aluy Ha
g |A3bIKE MAIIMH 1 PEKYPCHBHbIX ynaximii. Te3uc 3 4 0 4 0 0 0 10
" [TrropuHra . AJiropuTMu4ecKre Hepa3peMMOCTH.

lToro 36 0 36 0 0 0 108

4.2 Cogep:xkanne qUCIHUAILITHHBI (MO TyJIs1)

Tema 1. BBenenue. Mecrto HHCerTHOﬁ MaTeéMaTUKH B CUCTEME MaTeMaTUYIECKOIro 06pa30BaHl/lﬂ. CooTHOmIEeHHE
MEXKAY AMCKPETHBIMMA U HEIIP €PLIBHBIMUA MO I€JISIMUA IPHU U3YYE€HUHU PA3JINIHBIX SIBJICHH.

Pedepat o Teme "MecTo qUCKPETHON MaTEMATHKH B CHCTEME MaTEMaTHUECKOr0 00pa30BaHUs"' TOJDKEH PAaCKPhIBAThH
COOTHOILIEHUE MEXy AUCKPETHBIMU U HETTPEPHIBHBIMU MOJEJISIMU MPU U3YYEHUU PA3INYHBbIX sIBJIeHUN. CTYyIEHT UCHOJb3Y s
TTOJTyYeHHbIE 3HAHUS U YUeOHYIO JINTepaTypy JOJIKEH IMOrOTOBUTh pedhepaT He MeHee, UeM U3 24 CTpaHMII.

Tema 2. MHoOKecTBa, (DYHKIMH, OTHOIIEHHSI.

HOMEII_[IHCC 3a/JaHUC BKJIIOYACT B ce0s Ppa3/IMYHbIC TPUMEPBI HA KOHEYHBIC U OECKOHEYHBIE MHOXECTBA, CYCTHBIC MHOXKECTBA,
MHOKECTBa MOIIHOCTH KOHTUHYYM, ITPUMEPbL 0T06pa>1<e1-11/11‘/’1 Ha CYETHOM MHOXKECTBEC, 06na)1a101ueM cJIeayromnumMn CBOMCTBaMMU:
CIOPBEKTUBHOE, HO HE MHBEKTUBHOC; MHBEKTUBHOE, HO HE CIOPBbEKTUBHOE; HU TO, HU APYIO€; OMIEKTUBHOE OTOGpa)KeHI/Ie.

Tema 3. KomOuHaTopuka. JjeMeHTapHbIE METO/IbI IO/ICYeTa KOMOHMHATOPHBIX 00beKkTOB. [IpaBuia cymMMbl n
npou3BeaeHns. Beioopku. Pazmemenusi, nepecranoBku u coyeranusi. CBolicTBa OMHOMHAJIbHBIX
K03 ¢ pumnuenTon. IIpuHIMI BKIIOYEHNS U HCKIIOYeHNsI. PeneHue JUHEeHHBIX PEeKYPPEHTHBIX COOTHOIIEHHT.

JomariHee 3ajaHre BKIIIOYAET B ceOsl pa3InUHble TPUMEPBl HA KOMOMHATOPUKY, JIeMEHTapHbIE METOIBI TIO/ICUYeTa
KOMOWHATOPHBIX 00BEKTOB, IPABUJIa CyMMBI U TIPOU3BEICHUS, BHIOOPKH, pa3MeIlIeHN s, IEPEeCTAHOBKY M COYETaHMsI, CBOMCTBA
OMHOMUAITBHBIX KO3(h(DUITUEHTOB, MPUHIVIT BKJIIOUYECHIS W UCKITIOUCHUS, 4 TAKKE PEllleHUe JIMHEHHBIX PeKYPPEHTHBIX
COOTHOIIIEHUI.

3AE
Crpanuna S usz 11. Bl YHH
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Tema 4. Aareopa jgoruku. Pynkmun anareopsl Joruku (0yjaesbl pyHkmun). ®opmyast. Peannzanus pynxomi
¢opmynamu. IKBUBaJIEeHTHOCTh (popmy. CBoiicTBa djaeMeHTapHBIX (pyHKuid. IIpuamun 7BOMCTBEHHOCTH.
IIpencrasiaenne pynkuuii ajaredpsl Joruku B uge CIH®, CKH® n AH® (nosmuombl Kerankuna). [loanora n
3aMKHYTOCTh. IIpuMeps! moHbIX cucteM. Baskneiimme 3amkHyThIe Kiaaccol. Teopema IlocTta o hyHKkmonansHoi
MOJIHOTE M ee CJIeICTBHSI.

JlomaliHee 3aiaHie BKJIIOYAeT B ce0s pa3MyHble IPUMephl Ha are0py JIOTHKH, (PyHKIMH aareOpsl JOruky (OyyieBbl (PyHKLMN),
(popmyBl, JOKA3aTETHCTBA SKBUBAICHTHOCTH (DOPMYJI, CBOMCTBA IEMEHTAPHBIX (PYHKITUI, TIpeICTaBIeHIe (DYHKIUI aareOphl
noruku B Buge CIAH®, CKH® u AH® (mommuaoME! JKeranknHa), mpuMephl OJTHBIX CHCTEM, HA BaKHEHIIINE 3aMKHYTHIE
KJIACCHI, PELICHHUS 3aa4i Ha podJieMy MOITHOTHI ¢ UCHIOJIb30BaHueM Kputepus Ilocra.

Tema 5. Cxembl n3 PyHKINOHAJLHBIX 3J1eMeHTOB (CPI). AHanmm3 u cuare3 cxeM. ®Pynknusa [IlenHoHa n. oneHKH
caoxkHoctn CPI.

JlomaliiHee 3ailaHie BKJIIOYAET B ceOs1 pa3iIMvHble PHUMEPhl Ha BEIYUCIIEHHE (DYHKLIMI anreOpsl JJOTMKH, pealn3yeMblX
3aJaHHOW CXEMOM, Ha TIOCTPOCHUE CXeM M3 (DYHKIIFIOHAJBHBIX JIEMEHTOB, PeaTN3yIOINX 3aIaHHYI0 (DYHKIHIO aIreOpsl JIOTHKH
C HAaMEHBIIIEH CIIOKHOCTBIO, Ha OLIEHKY CJIOKHOCTH Pa3JIMYHBIX CXeM M3 (PYHKIIMOHAJIBHBIX 371eMeHTOB (CDD).

Tema 6. KoneuHble aBTOMATHI ¢ IAaMATHIO. [leTepMHHIPOBaHHbIE H OTPaHNYEeHHO-AeTePMHHIPOBaHHbIe (hyHKIN
(0.-1.ch.) 1 cioco6b1 nx onucanus. Ilpeacrasienne o.-1. pynknuii guarpamMmmavu Mypa, KaHOHIYe CKAM
ypaBHeHusiMH, Tabaunava 1 CPI ¢ sjieMeHTaMH 3a/1€PKKH.

JlomariiHee 3aiaHie BKJIIOYAET B ceOsl pa3MyHble MPHMEPHl HA IOCTPOSHUE aBTOMATOB C KOHEYHOH NaMSIThIO, 4 TaKKe
TIPUMEPHI ONIMCAHMS OTPaHUYEHHO-/IETEPMUHIPOBAHHBIX (DYHKIIMH, TPEACTAaBICHNE OrpaHNYEHHO-1eTePMUHIPOBAHHbIX
(byHK1MIA frarpamMMaMu Mypa, KaHOHMYECKMMH TaOMHLIaMu ¥ OyJ1eBbIMU (DYHKLMSAMH, pealu3aliiisi aBTOMATOB B BUJIE CXEMBbI
13 (PyHKIMOHAIBHBIX 9JIEMEHTOB U 9JIEMEHTOB 33AEPKKH.

Tema 7. Teopusi rpacoB. 'pacpbi: ocHOBHBIE TOHATHS U onpeaeeHust. Cnocoo6sl 3ananus rpacgos. Onepanun
Hax rpacgpamu. Nzomopdusm rpados. CazHocts. Peasm3anmus rpados B TpexmepHoM npocTpancTBe. Teopema
00 yKJIaake miaHapHoro rpacga Ha ccepe. Ilnanapaocts. Teopema IloaTrpsirnna - KypaToBckoro o miaHapHBIX
rpadax. Teopema Jiisiepa o0 MHOrOrpaHHHKax H ee cieacrsusi. Packpacku rpacgos. Teopema o xpomaTHueckux
MHOTrowieHax. /lepeBbsi. DiaeMeHTapHbIe CBOIiCTBA JepeBbeB. IlocTpoenne MEUHHMAaJIbHOT0 OCTOBHOTO /IepeBa.
Aaropurm Kpyckama. O6xoas1 rpacgos. Teopema Jiiiepa o 4éTHBIX rpadpax u ee cjaecTBUsl. 3ajada o
Kparyaimux mytsax. [lorokn B TpancnopTHLIX ceTsax. Teopema ®opaa-PaakepcoHa 0 MAKCHMAJIbLHOM MOTOKE.
AJNropuTM NOCTPOEHHSI MAKCHMAJbHOT0 IIOTOKA B CETH.

JlomariiHee 3aiaHie BKJIIOYAET B ce0s pa3iyHble IPHMephl Ha CIIocoOBI 3a1aHus TpadoB, orepali Haj rpadamMu, IpoBEpKyY
rpac¢oB Ha N30MOpP(U3M, CBSIZHOCTh, Ha HCMOJIb30BaHue TeopeMsbl [ToHTpsriHa - KypaTtoBckoro a5 mpoBepKH HETUIAHAPHOCTH
rpacoB, Ha UCIIOJIB30BAaHUE TEOPEMBI DiJiepa U ee CIeJCTBUI Ul PelIeHNi pa3IMYHbIX 33/1a4 O COOTHOIIEHHWH BepIMH, pedep
1 o0JiacTeil B INIaHAPHBIX Tpadax, IPUMeEpPH! Ha SJIeMEHTapHBIE CBOWCTBA JiepeBbeB. [IporpaMMHas peanusalys IoCcTpoeHHUsI
MHHMMAJBHOTO OCTOBHOTO jiepeBa, 0b6xona rpacos n anroputm Kpyckana o mocTpoeHnn MIHUMaIBHOTO OCTOBa rpada,
TIporpaMMHast peaI3aliis 3aJa4X O KpaTYalIliX MyTsIX, IPOrpaMMHAs peain3aliist HOCTPOSHUS MaKCUMAIbHOTO ITOTOKA B
CETH C MCIOJIb30BaHNEM MTOMEYAIOIIEro aJITOPUTMA.

Tema 8. DaemeHnThI Teopuu KoqupoBanusi. Koawl ¢ ncnpasaennem omm6ok. Koag Xemvunra. AsipaButHoe
koaupoBanue. D¢ g exrunBHoe kKoqupoanue. Teopena Xadpmana.

JlomalliiHee 3ailaHie BKJIIOYAET B ce0s pa3iiMuHble MPHMepbl Ha MOOYKBEHHOE KOAMPOBaHKe, peaym3anus MetooB PaHo,
I'ub6epra u LlleHHOHa - Ha TOCTpOEHKE IPePUKCHOTO KO/, ONTUMAIIbHOE KOJAMpPOBaHUe 1o MeTony Xaddmana, orieHKa
CTOMMOCTH KOJMPOBaHUS, Ha IOCTPOEHHE KOIOB, UCIPABJIAIOIINX OIIMOKY 33/JaHHOTO THIIA, HA TOCTPOEHUE Koja AuH 7,8,9,
WCHPABJISIIONIMX OJHY OLIMOKY.

Tema 9. Teopus anrropurMoB. UHTYyUTHBHOE MOHATHE AJropuTMAa U ero hopmMann3anuu Ha 3bIKe MAalIHH 1
pexypcuBHbIxX (pyaknmii. Te3uc Trlopunra . AJiropuTMudecKkne Hepa3p emuMo CTH.

JomarHee 3agaHue BKIIIOYAeT B ceOs1 pa3InyHble IPUMEphl Ha 10Ka3aTeIbCTBA TPUMHUTHBHON PEKYPCUBHOCTH M YACTUIHOMN
PEKYPCHBHOCTH HEKOTOPBIX JIEMEHTapHbBIX (DYHKIMIA, TOCTPOEHNE MAIIMH TIOpHHTa, peasIM3yoIIIX HEKOTOPHIE dJIeMEHTapHbIE
olepanuy Haj cioBaMu. PedepaT Ha TeMy O CyIecTBOBaHMH aJITOPUTMHYECKH HEPA3PEIIMMBIX 3a/1ad.

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThHI 00yJaOMMXCs 10
JUCHANINHE (MO/IYyJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCsl BEIIOIHAETCS MO 33AaHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTeis, Ho 6e3
€ro HeMoCPeACTBEHHOro yyactust. CamocTosiTesibHas paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYIO pa0oTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJILHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U MPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOM paboThl. Bo BpeMst camocTosTeIbHON paboThl 00yYaloIyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HallpaBJIeHHbIe Ha 3aKpeTieHNe 3HaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTLIIVHE.

Opranuzalys CaMOCTOSITENIbHON padoThl 0OYYaIOIINXCS perJIaMeHTPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOH JIMTEPaTypOl U 3IEKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYpCaMu, BKIIOYASI:

3 A
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

[opTan MaTeMaTU9IeCKHUX UHTEPHET-pecypcoB - http://www.math.ru/

1. Marepuansl oHaiiH-KypcoB Maccauycerckoro TexHonormueckoro MHctutyTa - 2. - http://ocw.mit.edu/index.htm
11. OHnafiH-KypCHI TyYIIIX YHUBEPCUTETOB MUpa - https://www.udacity.com

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO TYJII0)

q)OH,H OLICHOYHBIX CPEACTB IO JUCHUILIMHE (MOIIyJIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUECHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu.

B donge oLeHOUYHBIX CPEACTB COAEPKUTCA Cleaylolas MHpopMaLus:

- COOTBETCTBME KOMIIETEHLIUH [IaHUPYEMbIM pe3yJibTaTaM 00ydeHuUs M0 JUCLUIUIUHE (MOLYJIO);

- KpUTEPHUH OLIeHNBaHKs C(hOPMUPOBAHHOCTY KOMIIETEHLINIA;

- MeXaHu3M (POpMUPOBAHMS OLEHKY I10 AUCLUILIMHE (MOJYJLO);

- OIIMCAHKE NOPsAIKA TPUMEHEHUSA U ITPOLEAYPHl OLIEHUBAHUSA UL KaK0r0 OLEHOUHOTIO CPEeJCTBa;
- KpUTEPUHU OLIEHUBAHUA JUI KaXJIOro OLEHOYHOIO CPeICTBa;

- cofiepXkaHue OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISHCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yJbTaTaM, 3aIaHUs Pa3INnYHbIX THUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/II[O)KEHI/II/I 1x nporpaMmme JUCHUITIAHBI (MO,HyJ'IIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS AU CIUILINHBI (MO XYJIs)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM y4eOHOoM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 0OYYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CHCTEMBI HA OCHOBaHHH 3aKTi0YeHHbIX KPY 1oroBopos ¢
MpaBOOOIaIaTeIsIMIL;

- B leyaTHOM Bu/e - B Hayunow 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aiomrecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU T10J1b30BaHKst HayuHoi GUOINOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHbI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DiIeKTpOHHBIA yHUBepcuTeT' . [Ipn HCronb30BaHNM TEYaTHBIX U3AaHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMK U3 pacuera He MeHee 0,5 sk3emruisapa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM MTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMTEpaTyphl, HEOOXOIUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJICKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 AMMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

ITopran MaTeMaTuyecKUX UHTEPHET-pecypcoB - http://www.math.ru/
11. OnnaiiH-KypCHl JTy4IIMX YHUBEPCUTETOB Mupa - https://www.udacity.com
11. OHnaiiH-Kypchl JIy4lIMX YHUBEPCUTETOB Mupa - http://www.cryptography.ru/db/msg.html?mid=1162999&uri=node4.html

9. MeToandecKne yYKa3aHHA UIA 00yJaIomMXCs 0 0CBOEHUIO JUCIUILIAHBI (MOXyJIsT)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKITAN KoHcnekTrpoBaHue ieKIuid BeIeTCs B CTIeMabHO OTBEAEHHOM 1)1l 9TOTO TeTPau, KaKAblid JIUCT KOTOPO
JIOJKEH VIMETh 10T (4-5 ¢M) /151 IOTIOJTHUTEITBHBIX 3amuceil. Heo6Xoaumo 3amnuchBaTh TeMy U TUIaH JIEKIUH,
PEKOMEHIyeMYIO IUTepaTypy K TeMe. 3anucu pa3esioB JIEKIUHU JI0JKHbI UMETh 3ar0JIOBKU, TIOJ3ar0JIOBKH,
KpacHble cTpoKU. [is1 BbliesieHust pa3esioB, BBIBOJIOB, ONpee/ieHU A, OCHOBHBIX MW MOKHO UCIIOJIb30BATh
LIBETHbIE KapaHaanu u gyiomactepsl. HazBaHHbIE B JIEKIMU CCHUTKY Ha MEPBOUCTOYHUKY HA10 MIOMETUTH Ha
TIOJISIX, YTOOBI TIPY CAMOCTOSITENIFHON paboTe HAWTH ¥ BITUCATh UX. B KOHCIEKTe I0OCTIOBHO 3aIUCHIBAIOTCS
orpeJe/ieH!sI OHATHI, Kateropuit. OctaibHOE JI0JKHO OBITh 3aITUCAHO CBOMMU clioBamMu. Kaxmaomy cTyneHTy
HEOOXOIMMO BBIPaOOTATh U MCIOJIL30BATh JOIYCTUMBIE COKpAIIeHUsI HanboJiee pacipoCTpaHeHHBIX TEPMUHOB U
MOHATHIA. B KOHCIIEKT clielyeT 3aHOCUTb BCe, UTO MperoiaBaTelib MUIIET Ha JJOCKE, TaKKe PEKOMEH/1yeMble
CXEMBI, TAOJIVIIBI, AT PAMMBI U T.JI.

npakTrieckne | Ha mpakTudeckux 3aHATHAX CTYAEHT JOJDKEH BECTH 3allMCH B CHELMAIBLHO OTBEJEHHOM TSI 9TOro Terpaau. Bo

3aHATUA BpeMs 3aHATHSX CTYASHT AOJIKEH IPUHUMATh aKTHBHOE YJacTue B 00CYX/IEHHSIX, 3aJaBaTh BOIPOck. Padora Ha
MIPAaKTHYECKOM 3aHSATHH MPEATIoaraeT MoAroTOBKY CTYJEHTA 110 3alKCAM C MPEAbIAYIIero 3auaTus. Takxke
TIPUBETCTBYETCS CAMOCTOSITEIbHOE N3y4YeHNE NCTOYHUKOB OCHOBHOM U JIOTIOJIHUTEIIbHOH JIUTEPaTyPBHl,
PEKOMEH/IyeMbIX HHTEPHET-PECYPCOB.

€aMoCTOSI- CamocrosiTesbHasl pad0Ta CTYICHTOB BKJIIOYAET MOATOTOBKY K CIEAYIOIIEMY 3aHATHIO, BHITOIHEHHE JOMAITHER
TeJbHasA padoTa | paboThl, (GOPMYIHPOBaHKE BOIPOCOB MPENOAaBaTeNio, COOP AOMOTHUTEILHON HH(POPMAIIUY 110 U3YYSHHBIM
temam. CTyIeHTaM pEKOMEH/IyETCsI EPUOANYECKH TIEPEUUTHIBATH, KOPPEKTUPOBATH U JIOTIOJHATE 3aITUCH C
3aHATHH, T.K. 3TO OYIET CIIOCOOCTBOBATH TIOHUMAHUIO MaTEPHATy U YCIIEITHOM ciaue JOMAITHUX U KOHTPOJIbHBIX
paoor.

9K3aMeH PexomeHnnyercs JOMOMHNATEIPHOE N3YYEeHNE MaTEPUAIOB BHE ayANTOPHHN JOCTYITHBIX B OTKPHITHIX
UHTEpHeT-pecypcax. s cucTeMaTH3alMy NOArOTOBKH K c/iaye 9K3aMeHa, He0OXOAUMO TPUSPKUBATHCS
CTPYKTYPHI yU4eOHOT0 Kypca. Bech mononHuTeNbHBIA MaTeprall JOJDKEH OBITh HEe TIPOCTO 3ayYeH, a OCMBICIICH, TaK
KaK 4acTbh BOTIPOCOB Ha K3aMEHE HOCUT IPHKJIAJHON XapaKTep M CTPOroe Clie/I0OBaHNe MPUHLIMIIAM, OMMCAHHBIM B
TEOPETUYECKUX CTAThSIX, MOKET OBITh HEITPUMEHUMO B SIBHOM BHJE B OIIMCAHHBIX CHTYaIUsIX.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMaNMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO JUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILINHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOUAET B ce0s1 CleqyoIIne
KOMIIOHEHTHI:

[NomemnieHust 4151 caMOCTOSATENBHOM paboThl 00YYAIOIINXCs, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOJBI 1
CTYJbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTesbHylo cpeny KDV,

VuebHble ayIUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KommbioTep 1 puHTEp ISl paclieyaTKy pa3gaTOuHBIX MATePHAIOB.
KommnbloTepHBIit KJtacc.

12. CpeacrBa aganranuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[pu HEOOXOMMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIIeYIOIIe METO/Ibl U TEXHOJIOTUH, O0JIervyaroiime
BOCIIpHSITHE MH(DOPMALIK 00YYAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMH 37I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE AT Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBI MOXKHO NPECTABUTh B PA3IMYHBIX BUAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHnii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUaTYPBI;

- CO3JaHueC BO3MOXKHOCTEN JJ1A 06yqa101ul/1xc;1 BOCIIPUHUMATL OJHY U Ty K€ I/IH(l)OpMaL[I/IIO M3 Ppa3HbIX UICTOYHUKOB - HAlIpUMEP,
Tak, YTOOBI JiMa ¢ HapylmI€eHUAMM ClIyXa 1oJIydain I/IHq)OpMaL[I/IIO BU3YaJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

SAEKTPOHHBH
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1aHOM 110 Harpasiienuio 38.03.05
"BusHec-uH(popMaTHKa" 1 poduITio NOAroToBKY "brsHec-ungopmatuka'.

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IIporpamma mucuuruiueel "JIuckpeTHas MaTeMaTHKa U MaTemarrueckas jgoruka’; 38.03.05 "busnec-ungopmaruka'.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.01.03 /Juckpemnas mamemamuka u MamemMamu4eckast 102uxa

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku:_38.03.05 - busHec-uHgopMaTKa
IIpocuis noaroroBku: busnec-nHpopMaTrKa

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. IlleBenes, 0. I1. QuckperHast MmaTematrka : yueOHoe nocodue / 10. I1. IlleBenes. - 4-e u3p., crep. - Cankt-IletepOypr : JlaHs,
2019. - 592 c. - ISBN 978-5-8114-4284-3. - Tekcr : aneKTpoHHsIi // JIaHb : aneKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/118616 (nata obpamenus: 10.03.2020). - Pexxum jocTymna: Uist aBTOpU3. TOJIb30BATEIIEH.

2. AcaHo, M. O. JluckpetHast MateMaTuKa: rpadbl, MATPOUIbI, AJITOPUTMHI : yueOHoe nocodre / M. O. AcaHos, B. A.
Bapanckuii, B. B. Pacun. - 3-e u3n., crep. - Cankr-IlerepOypr : Jlans, 2020. - 364 c. - ISBN 978-5-8114-4998-9. - Tekcr :
371eKTpOHHBIH // JlaHb : 351eKTpoHHO-OubmoTevHas cucrema. - URL: https://e.lanbook.com/book/130477 (nata oGpaineHusi:
10.03.2020). - Pexxum moctyna: 1s1 aBTOpU3. NOJIb30BaTeNeH.

3. Cobonesa, T. C. luckperHast MaTeMaTKa. Y IyOleHHBIH Kype : yueOHuK / mof pen. A. B. Yeukuna. - Mocksa : KYPC :
NHOPA-M, 2020. - 278 c. - ISBN 978-5-906818-11-9. - Tekcr : anexTpoHHsIil. - URL:
https://znanium.com/catalog/product/1015049 (nara obpamenus:: 10.03.2020). - Pexxum goctyna: no noamucke.

4. Brikosa, B. B. KomOuHaTOpHbBIE anropuT™sl: MHOKeCTBa, rpadsbl, koabl/beikoBaB.B. - KpacHosip.: COY, 2015. - 152 c.: ISBN
978-5-7638-3155-9. - Tekcr : anektpoHHsiit. - URL: https://znanium.com/catalog/product/550333 (nata oGpaieHusi:
10.03.2020). - Pexum noctyna: o mojimcke.

lonoJsHATEILHAS JUTEpPATYypa:

1. Masbues, U. A. Tuckpernas matematika / . A. Manbnes. - 2-e u3a. - Cankt-IlerepOypr : Jlanp, 2011. - 304 c. - ISBN
978-5-8114-1010-1. - Tekcr : a1eKTpoHHHIH // JIaHb : 31eKTpOHHO-OMOIMOTeYHast cucteMa. - URL:
https://e.lanbook.com/book/638 (mara oopamenus: 10.03.2020). - Pexxum mocTyma: [uist aBTOPU3. TOIB30BATENEH.

2. Mukonu, C. B. [luckperHast MaTemMatrKa Uit OakajgaBpa: MHOKECTBA, OTHOIIECHUS, (PYHKIMH, rpadsl : yueOHoe nmocodue / C.
B. Muxkonu. - Cankt-ITerepOypr : Jlanp, 2012. - 192 c. - ISBN 978-5-8114-1386-7. - Tekcr : anekTponHsiii // Jlans :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/4316 (nata oopamenus: 10.03.2020). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. NOJIb30BaTENIEH.

3. Penpkun, H. T1. TuckperHas matemaruka : yueOuuk / H. I1. Peapkun. - Mocksa : PUSMATJIINT, 2009. - 264 c. - ISBN
978-5-9221-1093-8. - Tekct : anexTpoHHSIH // JIaHb : 351eKTpoHHO-OMbmmoTevHas cuctema. - URL:
https://e.lanbook.com/book/2293 (marta o6pamenus: 10.03.2020). - Pexxum mocTyna: s aBTOpPH3. MOJTb30BaTEIeH.

4. T'ycesa, A. U. luckperHas maTemaruka: coopHuk 3anau / A.W. I'ycesa, B.C. Kupees, A.H. Tuxomuposa. - Mocksa : KYPC:
NH®PA-M, 2018. - 224 c. - (Cpennee npodeccuoHanbHoe oopasopanue). - ISBN 978-5-906818-72-0. - TeKCT : 371eKTPOHHBIH.
- URL: https://znanium.com/catalog/product/929964 (narta obpamenus: 10.03.2020). - Pexkum gocryna: 1o noimucke.

5. Bacunbes, A. B. 3agaun 1o JUCKpeTHOM MaTeMaTUKe JIIsl KOHTPOJIBHBIX M CAMOCTOSITEIIbHBIX padoT, ByeBbl hyHKIHH / A.
B. Bacwbes, H. K. 3amos, I1. B. ITiennynsiii. - Kazans: 13n-Bo Kazanckoro rocyjapctBeHHoro yauBepcureta, 2012. - 57 c. -
URL.: http://kpfu.ru/docs/F1292703854/Chast1_2012.pdf (zata obpammenus: 10.03.2020).
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IIporpamma mucuuruiueel "JIuckpeTHas MaTeMaTHKa U MaTemarrueckas jgoruka’; 38.03.05 "busnec-ungopmaruka'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.01.03 /Juckpemnas mamemamuka u MamemMamu4eckast 102uxa

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku:_38.03.05 - busHec-uHgopMaTHKa
IIpocuis noaroroBku: busnec-nHpopMaTHKa

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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