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OO6cyxena Ha 3aceaHuu Kapenpsl BLICINEH MATEeMATHKH | (us3uku
«» 04 2021 r., nporokon Ne -F-

3aBenyroumit kadenpoit _——~ =~ ClO.Tmmoe «f» &2 2021r.
TIHCE) (3aB.kadeapoii) (nara)

Pacemorpena u opo6pena Ha 3acenanunn yuénoro coera (akyibTeTa MaTEMATHKIL HHPOPMATHKH U
(pusuxn« 18 » mapra 2021 r., nporokon Ne 6

[Ipencenarens yuénoro corera T.K. CMBIkoBCKas 4 « 18 » mapra 2021 r.
TIHCD) (nara)

Y1BepiKneHa Ha 3acejaHui yuéHoro coeeta ®TBOY BO «BI'CITY »
« 29 » mapta 2021 r., mpoTtoxon Ne 6

OtmeTkn 0 BRECEHNU H3MeHeHHiT B IPOrpaMmy:

JIner usMenenuii Ne

(noanuce) (pyxoBomurens OITOIT) (nara)
Jlucr usmenenuit Ne

(roamuce) (pykoBoauTens OITOIT) (nara)
JInct u3menenuii No

(noammce) (pyxoBoautesns OIOIT) (nara)

PaspaGoranxu:
Kapramosa Anna BiagumMuposna, kangaaar ¢usuxo-mMaTeMaTHyeCKnX HAyK, JOTEHT Ka(eaps!
BRICIEH MaTemMaTikH u (usakn OTBOY BO "B CITY".

ITporpamma uctmmmune! «I'padet u X MpHIOKEHHTY coorseTcTBYET TpeboBanusm GI'OC BO no
HanpaBneHHto noaroToskH 44.03.05 «llenarornueckoe o6pazoanne (¢ mByMs npodusMu
TNOATOTOBKHU)» (YTBEPKAEH NpHKa3oM MHUHHCTepeTBa obpasosauns u mayku P® or 22 ¢espans
2018 r. N 125) u 6asoBoMy yueGHOMY many mo HanpaBlIeHHIO NMOAroToBKHA 44.03.05
«Ilemaroruueckoe obpazosanue (¢ ABYMS npOQIISIMA NOATOTOBKH)» (podunn «MatemaTukay.
«Mupopmarnkar), yreepkaénnomy Yusne coserom GIBOY BO «BI'CITY (or 29 mapra

2021 r., npotokon Ne 6).

(R



1. Ileaib 0CBOEHUA TUCHUIIUHBI
CdopmupoBaTh CHCTEMAaTH3UPOBAHHBIC 3HAHUS TI0 TEOPHH rpadoB.
2. Mecro nucuuiuiaibl B cTpykrype OIIOIT

HI/ICHI/IHHI/IHa ((Fpa(bBI 1 UX IPUIIOKCHHA» OTHOCUTCA K BapHaTHBHOﬁ YyacTH 0JIOKa
JUCLMIIINH WU ABJISACTCA I[HCHHHHHHOﬁ 1o BbIGOpy.

Jlnst ocBoeHust AUCIUIUTUHBL «[ padpl 1 UX IPUIIOKEHHSD 00YUarOIIUECS UCTIOIB3YIOT
3HAHUs, YMEHUs, CIIOCOOBI IETEILHOCTH U YCTAaHOBKH, COPMHUPOBAHHBIE B XO/1€ U3yUCHHUSI
JUCLHUTUTMH «AJredpay, « ApXUTEKTypa KOMIIbIOTEpay», « BapuaTHBHBIE METOIMYECKUE CHCTEMBI
o0yueHHst MaTeMaTuKey, « BBOJHBIN Kypc MaTeMaTUKN», «BbICOKOYpOBHEBBIE METO/IbI
IpOrpaMMUpPOBaHu», «I'eomeTpusy», «lunakTuka MAaTEMaTUKU C IPAKTUKYMOM PELICHUS
MaTeMaTHUYeCKuX 3a1au», «Jluckpernas Matematukay, «Juddepennuanbabie ypaBHEHUSI,
«MaremaTndeckas JOTruKa U TEOPHUS aITOPUTMOBY, «MaTtemaTudyeckuii aHanus», «Meroauka
o0yueHus nuHpopmatukey, «IIpakTHKyM peleHHs 3ajjad Mo 3J€MEHTapHON MaTeMaTuKe»,
«IIporpammupoBanuey, « TeopeTndeckre OCHOBBI HHPOPMATUKNY, « TeopHsi BEpOATHOCTEH 1
MaTeMaTHuecKasi cTaTUCTUKa», « Teopus dncen», « TexHonoruu o0y4deHus penieHuro 3aaay 1no
MaTeMaTHKE MOBBIIICHHON CI0XHOCTHY, «acTHas MeTOMKa O0YUYCHUsT MAaTEMaTHKE,
«YucaeHHble METOABIY, «AJIMUHUCTPUPOBAHNE KOMIIBIOTEPHBIX CUCTEM», «Beb-au3aiin u
pa3paboTKa UHTEPHET-NPUIOKEHUI», «/lononHUTEIbHBIE TTIaBbl MATEMAaTUYECKOIO aHAIN3aY,
«EcTtecTBeHHOHayuyHast KapTHHA MUPay, «THCTpyMEHTaJIbHbIE yUeOHBIE CPEbI»,
«Madopmanonnsle cucteMbl», « MTH(pOpMalnoOHHbIE TEXHOJIOTUNY, «ICTOpUS MaTeMaTukuy,
«KomMmnrerotepHas rpaduka u MyJIbTUMEINA TEXHOIOTUNY, «KoMibroTepHble ceTn», « OCHOBHbIE
anreOpandeckue cucTeMbl», « CoBpeMEeHHBIE S36IKU IPOTPaMMHUPOBaHUs, «ConmranbHast
uHpopmatukay, « Teopust pyHKIUI KOMIUIEKCHOTO MepeMEHHOro», «PU3nKay, MPOX0XKICHHS
npakTuK «IIpousBoacTBeHHas (nenarorudeckast) npaktuka (Muadopmaruka)», «[IpousBoacTBenHas
(memaroruueckas) mpaktuka (MaremaTika)y.

3. Ilmanupyemble pe3ybTaTbl 00y4eHUsI

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI BBIITYCKHUK TOJIKCH O6J'Ia,I[aTB CJIICAyronuMu
KOMIICTCHI UMM

— CIOCOOCH TIPUMEHSTH NPEJIMETHBIC 3HaHUs B 0Opa3oBarenbHoM mporecce ([TK-3).
B pesyabTare nzyueHus IMCUMIIMHBI 00y4AKOLIUIICA OJI/KEH:

3Hamb
— OCHOBHBI€ TIOHSTHUS U NIPEJIOKEHHS TEOPUH IpadoB;
— OCHOBHBIE OTIpeieNIeHUs U MPEIJIOKEHNs 00 OpPUEHTUPOBAHHBIX Tpadax;

ymemp
— IPaMOTHO MPOBOJIUTH JI0KA3aTEIbCTBA OCHOBHBIX CBOMCTB IpadoB;
— IPaMOTHO NMPOBOJIUTH J1I0KA3aTEIbCTBA OCHOBHBIX CBOMCTB OPUEHTHUPOBAHHBIX TPadoB;

énademsp
— OIBITOM pEIIeHUS 3a7a4 METOJaMH Teopuu rpados;
— OTIBITOM PEIICHUS 3a7a9 METOJaMHU TEOPHUU OPUEHTHPOBAHHBIX TpadoB.



4. O0béM AUCHUNJIMHBI U BUABI Y4eOHOI padoThl

. Bcero CemecTpbl

Bun yuebnoit paboTbl HACOR 10
AyIUTOpHBIE 3aHATHS (BCEro) 26 26
B toMm uucne:
Jlexuuu (JI) 12 12
[Tpaktrueckue 3ansatus (113) 14 14
JlaGopaTtopHsie paboTsl (JIP) — —
CamocrosiTebHas pabora 46 46
KonTpoub — —
Bua npomMeXyToO4HOM aTTecTaluu 34
OO6mmast Tpy10€MKOCTh 4achl 72 12

3a4€THBIC CAMHUIIBI 2 2

5.Conep:kanue IUCHUTITHHBI

5.1. Coaep:xanue pa3ie0B IMCUUILITUHBI

Ne HaumenoBanue paznena Coneprkanue pasjaena JUCIUTUTIHBI
n/n JICITUTLIAHBI
1 | I'padsml, cBOiiCTBa U BUJIBI [Tonsitue rpada, ncesnorpada, MyasTurpada,
rpacdos runeprpacga. OCHOBHBIE CIIOCOOBI MTpeICTaBICHHS rpadoB

B [IaMATH KOMIIbIOTEPA. DNUIEPOBBI U TAMUIIbTOHOBBI
rpadsl. 3a1aya KOMMUBOsDKepa. Mcronp30BaHne CBOWCTB
rpadoB MpH PELICHUH 33134 SJIEeMEHTApHOW MaTeMaTHKH.
CaolicTBa aepeBbeB. [IpuMeHeHne nepeBbeB IPU pELICHUH
KOMOMHATOpHBIX 3a1a4. [Inanapueie rpadbl. Bepumaasie
u pebepHble packpacku rpados. Teopema Diinepa o
IUTAaHAPHBIX Tpadax U ee IpUMEHEHHUE NPU PEeLIeHUH 3a/1a4
aJIeMeHTapHol reoMeTpuu. Packpacku niaockux rpagos.
Hcnonp3oBaHne cBOMCTB rpa)oB B pa3IMyHBIX 001aCTAX
HAyKHU U TEXHUKHU.

2 | OpueHTupoBaHHbBIE Tpadbl

[Tonsitue opueHTpoBaHHOTO Tpada, moarpada.
OcHOBHBIE CTIOCOOBI MPEJICTABICHUS OPUEHTUPOBAHHBIX
T‘pa(l)OB B IIaMATH KOMIIBIOTEpA: MaTpULbl CMCKHOCTH U
WHIUACHTHOCTH oprpada, CIUCKU CMEKHOCTH, MACCUBBI
nyr. OpMapuIpyThl, IyTH U KOHTYPBI B OPUEHTUPOBAHHBIX
rpacdax. CoiicTBa TypHupoB. [Ipumenenue
OpPUEHTUPOBAHHBIX TPadoB MPHU PELICHUH 3a/1a4
DIIEMEHTAPHON MaTeMAaTUKH.

5.2. Kosiu4ecTBO YacOB ¥ BH/IbI YUeOHBIX 3aHATHI 110 pa3aesiaM IMCHUILTHHbI

Ne HaumenoBanue paznena Jlex. [Ipakr. JIa6. CPC Bcero
/1 TV CITATIIMHEBI 3aH. 3aH.

1 | I'padsl, cBolicTBa U BuabI rpadoB 6 8 — 23 37

2 | OpuentupoBaHHbIe rpadbl 6 6 — 23 35

6. IlepeyeHb OCHOBHOM M 10NOJTHMTEIbHOM Y4eOHOM JTUTEPATYPBI

6.1. OcHoBHas JIMTepaTypa




1. KoctrokoBa H.W. I'padst 1 ux npumenerune [DIeKTpOHHBIN pecypc]: yueOHoe mocodue/
KoctiokoBa H.11.— DnekTpoH. TekcToBble JaHHble.— MockBa, CapaToB: IHTepHET-Y HUBEPCUTET
Nudopmanmonnsix Texnomoruit (MHTYUWT), At [1u Ap Menua, 2020.— 147 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/89435 . html.— DBC «IPRbooksy.

2. AnekceeB B.E. I'padbl n anroputmsl [ DneKTpOHHBIN pecypc]: yaeOHoe mocodue/
AnexceeB B.E., TananoB B.A.— DnekTpoH. TekcToBble JaHHbIe.— MockBa, Caparos: IHTepHeT-
Yuusepcurer Undpopmarnmonnsix Texnomoruit (MHTYUWT), At [Tu Ap Meana, 2020.— 153 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/89434.html.— 3BC «IPRbooks».

6.2. lonotHUTEIBHAS JIUTEPATypPa

1. Atanua B.I'. CrieniuanibHbIe T1aBbl MAaTEMATHKU: MHOXKECTBA, Tpadbl, KOMOWHATOPUKA
[DnekTpoHHBIH pecypc]: yuebHoe nmocodue/ Aranud B.I'.— DIeKTpoH. TEKCTOBBIC JaHHBIC.—
HoBocubupck: HoBocubupckuii rocysapcTBeHHBIN TEXHHUECKUH yHUBEpcHuTeT, 2016.— 83 ¢.—
Pexwum nocryna: http://www.iprbookshop.ru/91534.html.— 3BC «IPRbooks».

2. OBunHHUKOB B.A. I'padsl B 3a1auax aHaIM3a U CHHTE3a CTPYKTYP CIOKHBIX CHCTEM
[DnexTpoHHbIi pecypc]/ OBUMHHUKOB B.A.— DIeKTpOH. TEKCTOBbIE NaHHbIe.— MocCKBa:
MoCKOBCKHH TOCYAapCTBEHHBIN TeXHUUECKUH yHIBepcuTeT nMenn H.D. baymana, 2014.— 424
¢.— Pexxum nocrtymna: http://www.iprbookshop.ru/94770.html.— DbC «IPRbooks».

7.Pecypcbl UHTEpHETA

[epeuens pecypcoB HTEepHETA, HEOOXOUMBIX JJI1 OCBOCHHUS JUCIUTUINHBIL:

1. NadopmanmoHHO-TIONCKOBAs M BRIYUCIUTENbHAs cuctema WolframAlpha. — URL:
http://www.wolframalpha.com.

2. Bukuneaus — cBoboanas suimkioneaus. — URL: http://ru.wikipedia.org u
http://en.wikipedia.org.

3. DnekTponHas oubnuoreyHas cuctema [PRbooks (http://www.iprbookshop.ru).

8. UH(popManmOHHBIE TEXHOJIOTHH M NIPOrPaMMHOe ol0ecreyeHune

[lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMBIX IIPU OCYIIECTBICHUU
00pa3oBaTeNLHOTO Mpoliecca M0 AUCHUIUIUHE, BKIII0Yas IepedyeHb MPOrpaMMHOI0 00ecTIeYeHUs U
MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM (IIpU HEOOXOUMOCTH):

1. Oducusriit naker Open Office.

9. MaTepuajbHO-TeXHHYeCKas 0a3a

Jlnis mpoBeieHUsT y4eOHBIX 3aHITHI 10 TUCIUILINHE «I padbl U UX TPUITOKEHUS
HE00X0UMO cleyIollee MaTepHaIbHO-TEXHHUECKOe 00ecTieueHuE:

1. Aynuropus ¢ MyTbTUMETUUHON MOAAEPIKKOU IS IPOBEICHUST YUSOHBIX 3aHITHIA.

2. YueOHast ayIuTOpHs U1 IPOBEIACHUS MTPAKTUUECKUX 3aHITHI.

3. Aynurtopus Ui TPOBEECHUSI CAMOCTOSITETFHON paboThl CTYJIEHTOB C JOCTYTIOM K CETH
Nurtepner.

10. MeToauyeckne yKazaHus JJsi 00y4AOIIHXCS M0 OCBOEHHUIO TUCIIHIJIMHBI

Jucuunnuna «['padbl ¥ uX NpunoKeHus» OTHOCUTCS K BApUAaTUBHOM yacTH O10Ka
JMCUUILUINH U SBJSIETCS UCIUILTHHOM 10 BBIOOPY. [IporpaMMoii AMCHUITITHHBI IPETYyCMOTPEHO
YTCHHEC J'ICKHI/II\/’I " IMMPOBCACHUC ITPAKTUICCKUX 3aHATHI. HpOMe)KYTO'-IHaH arrecTanuus NpoOBOJUTCA B
dopme 3auera.

JleKIIMOHHBIE 3aHSTHUS HANIPaBJIeHbI Ha (JOPMUPOBAHHE ITyOOKNX, CHCTEMaTH3UPOBAHHBIX



3HaHWI [0 pa3zaenaM JUCLUIUIMHEL B Xoze nekunii npenojaBareib pacKpblBa€T OCHOBHBIE,
HauOoJIee CI0XKHBIE NOHITHS TUCUUIUIMHBI, a TAKXKE CBSI3aHHBIE C HUMH TEOPETUUYECKUE U
IpaKkTU4YecKue NpoOseMbl, JaéT peKOMEHJAlMK [0 IPAKTUYECKOMY OCBOCHHIO H3y4aeMOro
MarepHaia. B 1ensx kauecTBeHHOT0 OCBOSHHS JICKIIMOHHOTO MaTepHaja 00y4JaronuMes
PEKOMEHIyeTCs COCTAaBIIATh KOHCIEKTHI JIEKIMH, NCII0JIb30BaTh 3TU KOHCIEKTHI IPU MOATOTOBKE K
IPAKTUYECKUM 3aHATHUSIM, IPOMEKYTOUHON U UTOTOBOM aTTECTALUH.

[IpakTryeckue 3aHATHUS SBIAIOTCS GOPMOI OpraHM3alyu NeJarorn4eckoro npouecca,
HaNpaBJICHHOW Ha yIiayOJieHue HayYHO-TEOPETUUECKUX 3HAHUI U OBJIaZICHHE METO/IaMu paboThl, B
npolecce KOTOPBIX BbIPA0ATHIBAIOTCS] YMEHUS U HaBBIKU BBIIIOJHEHUs yUEOHBIX JIeHCTBUI B cepe
u3zydaeMoi Hayku. [IpakTruueckue 3aHsITHS IPEAINOaratoT I€TalbHOE U3yUeHUE 00yUaIOIMMUCS
OTJEJIbHBIX TEOPETUUECKUX MOJOKEHUN yueOHON AUCHUIUINHBL. B X0/1e mpakTH4ecKuX 3aHATUI
(bopMHPYIOTCS YMEHUS M HAaBBIKH MTPAKTUYECKOTO IPUMEHEHHUSI TEOPETHUECKUX 3HAHUI B
KOHKPETHBIX CUTYalUsX IIyTEM BBIIOJIHEHUS IOCTABJICHHBIX 3ajay, pa3BUBACTCS HAy4YHOE
MBILIJICHHE U PeYb, OCYIIECTBISETCS KOHTPOIb YIEOHBIX JOCTIXKEHUI 00ydaroIMXCsl.

IIpu moAroTOBKE K MPAKTUYECKUM 3aHATHAM HEOOXOAUMO 03HAKOMUTBCS C TEOPETUUECKUM
MaTepHaJIoM JUCHUIUIMHBI TI0 U3y4aeMbIM TeMaM — pa300paTh KOHCIIEKTHI JICKIUHA, U3yUUTh
JUTEpaTypy, PEKOMEHI0BaHHYIO IpernojaBareieM. Bo Bpems caMoro 3aHATHs peKOMEHAYeTCs
AKTHBHO YYacCTBOBATb B BHIIIOJHEHUH IIOCTABJICHHBIX 3aJlaHUH, 3a/1aBaTh BOIIPOCHI, IPUHUMATh
y4acTHe B IUCKYCCHUSAX, aKKYPaTHO U CBOEBPEMEHHO BBINOIHATh KOHTPOJIbHBIC 3aJaHUS.

KoHnTpo:b 3a kauecTBOM 00yueHUs ¥ XO10M OCBOEHUS AUCLUILIMHBI OCYIIECTBIISETCS Ha
OCHOBE PEUTHHIOBOM CUCTEMBI TEKYILIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHON aTTeCTalluu
cTyaeHToB. PeliTunroBas cuctema npeanonaraetr 100-6aibHy 0 OLEHKY YCIIEBAEMOCTHU CTYJEHTA
1o y4yeOHOM JUCLHUIUIMHE B TeUeHUe ceMecTpa, 60 U3 KOTOPhIX OTBOJUTCS HA TEKYIIUHA KOHTPOJb, a
40 — Ha MPOMEKYTOUHYIO aTTECTALMIO IO AuciuIuinHe. KpurepuanbHas 6a3a peHTHHTOBOM
OLIEHKH, TUIIOBBIE KOHTPOJIbHBIE 33aHNUs, a TAKXKE METOANYECKHE MaTepHallbl [0 UX IPUMEHEHHIO
OnucaHbl B POHIE OIIEHOYHBIX CPEJCTB M0 TUCIHILINHE, SBISIOMEMCS TPUIOKEHUEM K JTaHHOU
IIporpaMmme.

11. YueOHO-MeTOAHYECKOE 0OOecTieueHHe CAMOCTOATEILHOIH padoThl

CamocrosrenbHas paboTa 00y4aroLIXcs SBISIETCS HEOThEMIIEMON YacThIO Mpoliecca
oOyuenwus B By3e. [IpaBuibHast opraHu3aus CaMOCTOSTEILHON paOOTHI TIO3BOJISIET 00YYAFOIIIUMCS
pa3BUBaTh YMEHHUS U HaBbIKM B YCBOGHUH U CHCTEMaTHU3allui PUOOpETaeMbIX 3HAHHH,
o0ecrieynBaeT BHICOKUI YPOBEHD YCIIEBAEMOCTH B IEPHO 00yUEHHUsI, CIOCOOCTBYET
(OpMHPOBAHHNIO HABBIKOB COBEPLICHCTBOBaHMS MPOHECCHOHATLHOIO MacTepCTBa.

CamocrosTenbHas padoTa 00yyarouxcs BO BHEAy JUTOPHOE BPEMSI BKIIIOYAET B ce0st
MOJTrOTOBKY K ayJMTOPHBIM 3aHATHSIM, a TAKXKE U3YUEHUE OTAEIbHBIX TEM, PACIIUPSIOIINX U
YTITyOJISIONINX TPEICTABICHUS 00YJAIONINXCS TI0 pa3/iesiaM u3y4aeMoi JUCIUTUTAHEL. Takast
paboTa MOXeT Ipenonararb NpopadoTKy TEOPETUUECKOI0 MaTepHaia, padoTy ¢ HayqHOMH
nI/ITepaTypoﬁ, BBITIOJTHCHUC MMPAKTUYCCKUX BaﬂaHHﬁ, IMMOATOTOBKY KO BCEM BHAaM KOHTPOJbHBIX
UCTIBITAHUH, BBITIOJTHEHUE TBOPYECKHX padoT.

Y4eOHo-MeTonnYeCKOe 0OecTieyeHue sl CaMOCTOATEIbHOM paboThl 00ydJaroIuXcs 1Mo
JUCLUIUIMHE TPEICTaBIECHO B paboyeil mporpaMMe U BKJIIOYAET B ceOs:

— PEKOMEH/IyeMYI0 OCHOBHYIO M JJOIIOJTHUTEIBHYIO JTUTEPATYPY;

— UH(OpMaIIMOHHO-CIIpaBOYHbIE U 00pa3oBaTelibHbIe pecypchl HTepHeTa;

— OLICHOYHBIE CPEJCTBA IS IPOBEICHUS TEKYIIET0 KOHTPOJISI ¥ IPOMEKYTOUHOU
aTTeCTalluy MO AUCLUIIINHE.

KonkpeTHbIe pekoOMEeHIaIiH 110 TUTAHUPOBAHHIO U TIPOBEICHUIO CAMOCTOSTEITFHON pabOThI
no aucuuiuinHe «I'padbl 1 X MPUIOKEHU» MIPEJICTABICHBI B METOIMYECKUX YKA3aHUAX IS
06yqa}0mnx05{, a TaK’)K€ B MECTOANYCCKUX MaTCpraIax (bOHI[OB OIICHOYHBIX CPECACTB.

12. ®oHa OLIEHOYHBIX CPEICTB



@OH/J OLIEHOYHBIX CPEACTB, BKIFOYAIOIINN MEPEUYCHb KOMIIETEHLIMI C YKa3aHUEM 3TAIOB UX
dbopMHUpOBaHHMs, ONTMCAHUE MTOKA3ATEICH M KPUTEPHEB OIIEHUBAHUS KOMITETCHIIMA HA Pa3InIHBIX
sTamax ux (OPMHUPOBAHWSI, OTIMCAHHE IITKAT OI[CHUBAHMS, TUTIOBBIC KOHTPOJIbHBIE 3aJaHUS U
METOJMYECKUE MaTEPHAIIBI SIBJISICTCS MPUIIOKEHUEM K IIPOrpaMMe YU4eOHOM TUCIUILIAHEI.



