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OTMeTKH 0 BHEeCEHHH U3MEeHEHUIl B nmporpammy:
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(oamuce) (pyxoBoautens OITOIT) (mata)

PazpaGorunkmu:
KapramoBa Anna BnagumupoBHa, kKaHARaT (PU3MKO-MaTEMaTHYECKUX HAYK, TOLEHT KadeIpbl
BbIciied Mmarematuku 1 pusuku ®I'BOY BO "BI'CITV".

[Iporpamma gucrurnabl «Teopus uncen» coorBeTcTBYeT TpedoBanusm GI'OC BO mno
HarnpasieHuto noArotoBku 44.03.05 «llenarornyeckoe oopazoBanue (¢ AByMs NpOoPHIIMU
MOJATOTOBKH)» (YTBEpPKAEH MpHKa3oM MuHucrepcTBa oopazoBanus U Hayku P® ot 22 ¢eBpans
2018 r. N 125) u 6a3oBoMy yueOHOMY IUIaHy IO HampaBiIeHUIo NoAroToBkU 44.03.05
«Ilegarornueckoe o6pazoBanue (¢ AByMs MPOPUISIMU MOATOTOBKH )» (poduiin «MaTemaThkay,
«upopmatukay), yreepxxaeHHoMy YuénsiM coBetoM @T'BOY BO «BI'CITY» (ot 31 mas 2019 1.,
npotokoi Ne 10).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

CdopmMupoBaTh CHCTEMATU3UPOBAHHBIC 3HAHMS TI0 TCOPHH YHCEII.

2. Mecro nucuuiuinibl B cTpykrype OIIOIT

JuctumnnuHa « Teopus uncem» OTHOCUTCS K 0a30BOM 4acTH OJI0OKa JUCITUTIIMH.

Jli1st ocBOEGHUS AUCHUILINHBIL « Teopust yrcem» o0yJaroluecs: UCIOIb3YOT 3HAHUS, YMEHHUS,
CHOCOOBI ACATEIBHOCTH U YCTAHOBKH, C(OPMUPOBAHHBIE B XO/I€ U3YUCHUS AUCIUILTUH «ANre0pay,
«BBO#HBIN Kypc MaTEMAaTUKW», « BBICOKOYpPOBHEBBIE METOBI IPOIPaMMUPOBAHUA», «I'eomeTpus»,
«HpOpMaAIIIOHHBIE TEXHOJIOTHIY, «MaTeMaTiHdeckuii ananmsy, «l[IporpaMmmupoBaHue.

OcBoeHye JaHHOM TUCHMIUIMHBI ABISETCA HEOOX0IMMOM OCHOBOM /IS TOCIIEAYIOLIETO
U3YYEHHUs] TUCLUILINH «APXUTEKTYpa KOMIIbIOTEpa», « BapuaTuBHBIE METOINYECKUE CUCTEMBI
o0OyueHust MaTeMaTukey, «['eomerpus», «luakTHKa MaTEMaTUKU C IPAKTUKYMOM PELLICHHSI
MaTeMaTHUECKUX 3a1aw», «/Iuckpernas Mmatemarukay, «/uddepennmanbapie ypaBHEHUSI,
«HccnenoBanne onepanuii», «KoMmnsrotrepHoe MoaenupoBaHuey, «MareMaTudeckas JIOTUKA U
TEOPHsI AITOPUTMOBY, «MeTorka o0yuenust nHpopmaTrke», « OCHOBBI HCKYCCTBEHHOTO
UHTEIIEKTay, «lIpakTHKyM pelenus 3ajad 1o 3J1eMeHTapHOU MaTeMaThke», « Teoperndyeckue
OCHOBBI HHPOPMATUKNY, « TeopHst BEpOATHOCTEH W MaTeMaTHYeCKasi CTAaTHCTUKay, « TeXHOIornu
00yueHMsI peLICHHIO 3a/1a4 10 MaTeMaTHKe MOBBIILIECHHON CI0XKHOCTHY», «HacTHas MeTouKa
o0yudeHuss MaTeMaThKe», «HucieHHble MEeTOIbl», «UHCI0BBIE CUCTEMBDY, « DNEKTPOHHbBIE
o0Opa3oBaTeslbHbIE PeCYpPChl B 00y4eHUU HH(POPMATHKE», TPOXOKACHUS NpakTuK «HayuHo-
ucclienoBarenabckas padboray, «lIponsBoacTBeHHas (megarornueckas) mpakTuka (MHPOpMaTHKa)»,
«IIpounsBojcTBeHHas (Iegaroruyeckas) NpakTuka (MaTreMaTuKa)».

3. Ilmanupyemble pe3ybTaThl 00y4eHUs

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBI BBIITYCKHHUK TOJIKCH O6J'I8.I[21TI> CJIICaAyromumMu
KOMIICTCHI UMM

— croco0eH MPOEKTUPOBATh COJIepKaHne 00pa30BaTEIbHBIX IPOrPaMM U UX 3JIEMEHTOB
(TIK-8).

B pe3yabTare udydeHusi JUCHUIIMHBI 00y4aIOIIMIACH T0JIKEeH:

3Hamb»

— OCHOBHBIE CBOMCTBA JACIIMMOCTHU T ECJIbIX YHUCCII,

— OCHOBHBIC ITOHATUS TCOPHUU CpaBHeHHﬁ;

— OCHOBHEBIE CBOMCTBA MOKa3aTeleh 1 HUHJACKCOB YUCECJI IO MOAYJIIO,

ymemob
— HaXOJUTh HAUOOIBIINI OOIIHIA IENUTETh U HAUMEHBIIIee 00Iee KPaTHOE LIETIBIX YHCET,
— IPUMEHSATH OCHOBHBIE CBOWCTBA CPABHEHUH MPU PEIICHUHU apu(METHUECKUX 3a]1a4;

— HaXOJUTh UHJEKCHl U aHTUUHEKCHI 1EJIBIX YHUCET IO POCTOMY MOAYJIIO;

é1a0embo

— METOIaMMH peH_IeHI/IH apI/I(l)MeTI/I‘IeCKI/IX 3aa4 Ha OCHOBEC HOJ'IO}KeHI/Iﬁ TeOpI/II/I JCIIMMOCTH,

— cioco0aMu peleHus CpaBHEHUH TIEPBOM CTETICHU;

— HpI/IeMaMI/I peHIeHHSI )IBy‘IJ'IeHHBIX M ITOKA3aTCIbHBIX CpaBHeHI/Iﬁ C IIOMOIIIBIO Ta6J'II/IH
HHIEKCOB.



4. O0bém AUCHMIVINHBI U BB y4eOHOH padoThl

N Bcero CemecTphbl
Bun yuebHoOM paboTh 4ACOR 33
AyauTopHbIe 3aHATHS (BCEro) 14 14
B ToMm uncie:
Jlexumnm (JI) 6 6
[Tpaktuyeckue 3ansatus (I13) 8 8
Jlaboparopusbie pabotsl (JIP) — —
CamocrosiTejibHas padoTa 94 94
KoHTpoJb - -
Bua npomexyTouHOM arTecTanuu 340
OO01mmas Tpya0eMKOCTh 4achl 108 108
3a4€THBIC €AMHUIIBI 3 3

5. Conepikanue TUCHUNITHHBI

5.1. Conep:xanue pa3ie0B IMCUUILITUHBI

Ne HaumenoBanwue pa3zjeia
n/o TVCIMIIINHEI

CO,Z[ep)KaHI/Ie pasaciia AMCHUITIINHBL

1 Teopus 1eIUMOCTH B KOJIBIIE
LEJIBIX YUCET

JlenmumocTb menbix yncen. Teopema o JeIeHUH C OCTaTKOM
JUIS LenbIX yncen. HanOoabnii oOIui 1eJIuTeb 1
HaMMEHbIIIee 0011Iee KPaTHOE IEIBbIX YHCEl. AJTOPUTM
EBKua BeIYMCICHUS HAaUOOIBIIETO OOIIEr0 JeIUTENIs
JIBYX HENbIX yhcell. B3auMHO poCThIe Yncia U UxX
cBoiicTBa. [IpoCThiE U COCTAaBHBIE LIEIIBIEC YUCIIA.
Kanonuueckoe pasioxkeHne HaTypaldbHOTO YKcia Ha
IIPOCThIE MHOKUTENH. Bbruncienre HanbospIiero oomero
JENUTENs, HAUMEHBIIIET0 00IIero KpaTHOTO LEJbIX YUCEIl,
KOJIMYECTBA M CYMMBI HATypPaIbHBIX JICTUTEICH TaHHOTO
HATYPaJIBbHOT'O YHCIA.

2 | DieMeHTHI TeOpUH
CpaBHEHUU

CpaBHeHUs IO MOJTYJIIO, UX OCHOBHBIE cBOMcTBA. Kitacchl
BBIUETOB 110 MOJIYJIIO, UX CBOMCTBA. TeopeMsl Diliiepa u
®epma, ux npuMeHeHue. [IpuMeHeHrne YuciIoBbIX
CpPaBHEHUH JUIS BBIBOJA IIPU3HAKOB JCIUMOCTH.
CpaBHeHus ¢ HeU3BECTHON BennunHON. CpaBHEHUs
nepBoii crenenn. CrnocoObl pelleHns: CpaBHEHUH epBOii
CTEIICHH.

3 ITokazaTenu 1 HHAEKCHI

ITokazarenu 4yncen U KJIaccoB BBIUETOB M0 TAHHOMY
IIPOCTOMY MOYJH0. THAEKCHI uncesn o JTaHHOMY MOJYJIIO.
TabmuIel MHACKCOB U aHTUUH/IEKCOB IO MPOCTHIM
MoayJisiM. [IpuMeHenre HHAEKCOB JIJIs PEIICHUS
CpaBHEHUHU.

5.2. Kosim4ecTBO 4acoB M BHABI Y4COHBIX 3aHATHH 110 pa3fesiaM AU CUHUIIIMHBI

Ne HaumenoBanue pa3nena Jlex. [Ipaxr. JIa6. CPC Bcero
/1 TV CITATIIMHEBI 3aH. 3aH.
1 | Teopust 1eTMMOCTH B KOJbIIE 1 1 — 32 34
IENTBIX YUCEIT




N

DJeMeHTHl TEOpPUU CPAaBHEHHM 3 4 — 31 38
3 IToka3arenu U MHIEKCHI 2 3 - 31 36

6. IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBHOM YU4eOHOH JTUTEPATyPHI
6.1. OcHoBHas iuTEpaTypa

1. bamrokeBuu D.J1. AnreOpa u Teopus yucen [ DIeKTPOHHBIN pecypc]: yueOHoe mocodue/
bamokesuu 3.J1., Andepona 3.B., PomanuukoB A.H.— DneKTpoH. TEKCTOBbIE JaHHBIE.— M.:
EBpasuiickuii OTKpBIThIH HHCTUTYT, 2011.— 278 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/10599.— 3BC «IPRbooks», o mapostto.

6.2. lonotHUTEIBHAS JIUTEPATypPa

1. JIsiTkuna J1.B. BBenenue B ananutnyeckyto teoputo uncen. Yacts 1. [Ipenens B
npuMepax U 3agadax [DIeKTpoHHbIH pecypc]: yueOnoe nocodue/ JIbitkuna J{.B.— DnektpoH.
TeKCTOBBIC JaHHbIe.— HoBocubupck: CuOupCcKuii rocyJapCTBEHHBIM YHUBEPCUTET
TenekoMMyHuKauui u uHpopmaruku, 2016.— 97 ¢.— Pexxum goctymna:
http://www.iprbookshop.ru/55470.html.— 3BC «IPRbooks».

2. Becenosa JI.B. Anrebpa u Teopus yrcen [DneKTpoHHBIN pecypc]: yueOHoe mocobue/
Becenosa JI.B., TuxonoB O.E.— Dnektpon. TekcroBbie nannbie.— Kazanb: Kazanckuit
HAI[MOHAJILHBINA UCCIIEIOBATEIbLCKUN TeXHONOrnueckul yuusepcuteT, 2014.— 107 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/61956.html.— DBC «IPRbooks.

7. Pecypcol UHTEpHETA

Iepeuens pecypcoB MHTepHETA, HEOOXOAMMBIX [T OCBOCHHS JMCIMITIMHBL:
1. Http://www.ikfia.ysn.ru/lektsii-i-obzory-dlya-studentov.html#yueGHuku-u-qpyriue-KHUTU-
[I0-MaTeMaTHKE.

8. UH(popManmOHHBIEe TEXHOJIOTHH M IPOrPaMMHOe ol0ecreyeHune

[lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMBIX IIPU OCYIIECTBICHUU
00pa3oBaTeNLHOrO Mpoliecca M0 AUCHUILIUHE, BKIII0Yas epedyeHb MPOrpaMMHOr0 00ecTiedeH s U
MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM (IIpU HEOOXOIUMOCTH):

1. Microsoft Office.

2. O¢ucnsrii maket Open Office.

9. MaTepuajbHoO-TexHHYecKas 6a3a

Jlist mpoBeieHrs y4eOHBIX 3aHATUN 110 AUCHUIUIMHE « Teopust uncem» He00X0IuMO
cleyrollee MaTepruaIbHO-TEXHUUECKOE 00ecTIeYeHHE:

1. Aynutopusi ¢ MyJIbTUMEIUUHON moAIepKKoi - aya. 2207, 2230.

2. YuebHas ayauropus - aya. 2110, 2221, 2105.

10. MeToguveckne yKazanus AJsl 00y4YAKIIHUXCS M0 OCBOCHHUIO TUCHHIIJIMHBI

Jucuumnnuna « Teopus drcem OTHOCUTCS K 6a30BOi yacTu OJ0Ka TUCIUTUINH.
[TporpamMmoil AUCUUIUIMHBI PETYCMOTPEHO YTEHUE JIEKIIUNA U MPOBEICHUE TPAKTUYECKUX 3aHATHIA.
[TpoMexxyTouHast aTTecTalus MPOBOIUTCS B POpPME aTTECTAIMH C OIICHKOM.

JlexiMOHHBIE 3aHATHSI HAIPaBJIEHbI HA (OPMHUPOBAHNE TITYOOKUX, CHCTEMAaTH3UPOBAHHBIX
3HAHUU MO pa3jesiaM IUCIUIUIMHBL. B X0/€e nekuuil mpenoaaBaresib paCKpbIBA€T OCHOBHBIE,
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Hau0oJiee CI0XKHbIE MOHATUS AUCUUIUINHBI, a TAKXKE CBA3aHHBIE C HUMHU TEOPETHUYECKUE U
NpakTUYecKue npobaeMbl, JaéT peKOMEHJAIMH M0 TPAKTUYECKOMY OCBOCHHIO H3y4aeMOro
MmarepHaia. B 1ensx kauecTBEHHOr0 OCBOEHHs JIEKIIMOHHOIO MaTepHaja 00y4Jaroummes
PEKOMEHIyEeTCsl COCTABJIATh KOHCIIEKTHI JICKLUM, UCII0JIB30BAaTh 3TH KOHCIIEKTHI IIPU IIOAIOTOBKE K
IIPAKTUYECKUM 3aHATHUM, IPOMEXYTOYHON U UTOTOBOM aTTECTALMH.

[IpakTryeckue 3aHATHS SBISAIOTCS POPMOI OpraHU3alny MeJarorn4eckoro npouecca,
HalpaBJIEHHON Ha yIiy0JieHue HayYHO-TEOPETUUYECKUX 3HAHUHI U OBJIaZICHUE METO/laMU paboThl, B
npoliecce KOTOPBIX BHIPA0ATHIBAIOTCS YMEHHUS U HABBIKU BBHITIOJTHEHUS yUeOHBIX IEHCTBHI B chepe
nu3ydaeMoi Hayku. [IpakTuueckue 3aHsTUs NPEANoaraoT AeTalbHOE H3y4eHUE 00ydatoIMMUC
OTJENIbHBIX TEOPETHUYECKUX TOJ0KEHUN YIeOHOU AUCIUIUIMHBL. B X0/1e MpakTHUECKUX 3aHATHHA
(bopMHpYIOTCS YMEHUS M HAaBBIKH ITPAKTUYECKOTO IIPUMEHEHUS TEOPETUUECKUX 3HAaHUI B
KOHKPETHBIX CUTYalUsIX ITyTEM BBIIIOJHEHUs [TIOCTaBICHHBIX 3a/1a4, PAa3BUBACTCS HAYYHOE
MBILIJIEHHE U pPeYb, OCYLIECTBISAETCS KOHTPOJIb YUEOHBIX JOCTHXKEHUI 00y4daromXCsl.

[Tpu moArOTOBKE K MPAKTUYECKUM 3aHATHIM HEOOXOAUMO 03HAKOMHUTHCS C TEOPETUUECKUM
MaTepHaJIoM AUCLUUIUIMHBI II0 U3y4aeMbIM TeMaM — pa300paTh KOHCIEKTHI JIEKIUH, H3y4YNTh
JUTEPaTypy, PEKOMEHIOBAaHHYIO IIpenoaBaresneM. Bo BpeMs caMoro 3aHsATHS PEKOMEHIYETCs
AKTUBHO Y4YaCTBOBATb B BHIIIOJHEHUM ITOCTABJICHHBIX 3aJaHUi, 3a/1aBaTh BOIPOCHI, IPUHUMATh
y4acTHe B IUCKYCCHSX, AKKYPaTHO U CBOEBPEMEHHO BBIIIOJIHATh KOHTPOJIbHBIE 3a1aHUS.

KoHTposb 3a kauecTBOM 00y4YeHHUs U XOJIOM OCBOCHMSI JUCLUIUIMHBI OCYIIECTBIISETCS Ha
OCHOBE PEUTHHIOBOM CUCTEMBI TEKYILEr0 KOHTPOJIA YCIIEBAEMOCTH U ITPOMEKYTOYHON aTTECTALUU
cTyaeHToB. PeliTuHrosas cucrema npenmnosnaraer 100-0anibHy 0 OLIEHKY YCIIEBAEMOCTH CTYyI€HTa
1o y4eOHOM TUCIUIUIMHE B T€YCHUE ceMecTpa, 60 U3 KOTOPBIX OTBOAUTCS HA TEKYIIMHA KOHTPOJIb, a
40 — Ha MPOMEKYTOUHYIO aTTeCTaluIO 1o AucuuminHe. KpurepuanbHas 6a3a peHTHHIOBOM
OLICHKH, TUIIOBBIE KOHTPOJIbHBIE 3aJaHMs, a TAKXKE METOJUYECKAE MAaTEpUaIbl 110 UX IPUMEHEHHIO
OINucaHbl B POHE OLIEHOYHBIX CPEJICTB 110 TUCLUILIIMHE, SBISIOLEMCS IPUIOKEHUEM K JTaHHOU
Iporpamme.

11. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON padoThl

CamocrosTenbHas padoTa 00yyarouxcs SBIsSeTCs] HEOThEMIIEMOM YacThIO IpoLecca
oOyuenus B By3e. [IpaBuibHast opraHu3anus cCaMoCTOSTENNbHOW pabOThl NO3BOJISIET 00YYarOIIUMCS
PasBUBAaTh YMCHUSA U HABBIKU B YCBOCHUU U CUCTCMATHU3AlIUN HpI/IO6p€Ta€MBIX 3HaHI/II\/'I,
o0ecreynBaeT BBICOKUI YPOBEHb YCIIEBAEMOCTH B NEPHOA 00yUEHHsI, CHOCOOCTBYET
(OopMHPOBAaHNIO HABBIKOB COBEPIICHCTBOBAHMS MPOGECCHOHATFHOTO MacTEePCTBA.

CamocrosTenbHas paboTa 00y4aroLIMXcsl BO BHEAYAUTOPHOE BpeMs BKIIIOYAET B ce0sl
MMOATOTOBKY K ayAUTOPHBIM 3aHATUAM, @ TAKKC U3YUCHUC OTACIbHBIX TEM, PACIHUPAOIINX 1
YIITyOJISAIOUIMX MPEICTaBICHUS 00YYaloMXCs 10 pa3jesiaM u3ydaeMoi qucuuIuiiHel. Takas
paboTa MOXET mperoiaaratb mpopadoTKy TEOPETUUECKOTO MaTepHraia, paboTy ¢ Hay4YHOUH
JUTEPaTypOi, BBIOJIHEHUE PAKTUYECKUX 3aJIJaHHH, TOJTOTOBKY KO BCEM BHJaM KOHTPOJIBHBIX
WCIIBITAaHUH, BBITIOJTHEHNE TBOPUECKUX PadOoT.

VY4ebHo-MeToInuecKoe obecreueHue Ui CaMOCTOATENbHOM paboThl 00yYarOLIUXCs 110
JTUCIUIIMHE TIPEJCTaBIIEHO B paboyeil mporpaMMe 1 BKIIIOYAET B ce0sl:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOTNIOJIHUTENIBHYIO JTUTEPATYypPY;

— MH(pOPMAIIMOHHO-CIIPAaBOUHbIE U 00pa3oBaTenbHble pecypchl HTepHeTa;

— OLICHOYHBIE CPEJICTBA JJIsl MPOBEICHHS TEKYILEro KOHTPOJIS U IPOMEKYTOUHON
aTTecTalluy 110 JUCIIUIIJINHE.

KoHkpeTHble pekOMeH a1 10 TUIAaHUPOBAHMIO U MIPOBEICHUIO CAMOCTOATENBHOM paboThI
10 AUCIIUIIIINHE «Teopm{ YUCCID» NPEACTABJICHBI B MCTOAUYCCKUX YKA3aHUAX IJIS O6yanOHII/IXC$[, a
TaKXe B METOAMYECKHX MaTepHuaiax (OHIO0B OLIEHOYHBIX CPECTB.

12. ®oH1 OLEHOYHBIX CPECTB



®DOoH/T OIIEHOYHBIX CPEJICTB, BKIFOYAIOIINI MepeueHb KOMIIETCHIINM ¢ YKa3aHUEM ATAloB MX
dbopMUpOBaHUS, OTMCAHNE TIOKA3aTeNIel U KPUTEPUEB OLICHUBAHUS KOMIICTCHIIMI HA PA3IMIHBIX
aTamnax ux (popMUpoBaHUs, ONMMMCAHKUE MK OIEHUBAHMS, TUIIOBBIE KOHTPOJILHBIE 3a]JaHUsI U
METOIUYCCKUE MAaTePHAIIBI SIBJISICTCS IPHIIOKEHUEM K ITPOrpaMMe yu4eOHON JUCIIUILITNHBL.



