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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuunnmHa «JluckpeTHas MaTeMaTHKa» OTHOCUTCA K JUCLUIUIMHAM 0053aTe/IbHONW 4acTH
brnoka 1. [ducumnmmuel (Moxymu) [IpenMeTHO-METOIMYECKOTO MOIYJAS MO MPOGUITO
«Matemaruka» y4eOHOro IjlaHa OCHOBHOH IpodeccnoHaabHON 00pa30BaTebHONW MPOrpaMMbl
BBICIIETO0 O0Opa3oBaHMs — MporpaMMmbl OakanaBpuara 1o HampasieHuto noarotoBku 44.03.01
[Tenarornyeckoe oOpazoBaHKeE, HaNpaBIEHHOCTh (IIpo¢uib) 00pa3oBaTEIbHOM MPOrpPaMMbl
«MaremaTukay, 3a09HOH (HOpPMBI 00yUEHUSI.

JucuyiuinHa onMpaeTrcs Ha  pe3yJbTaThl
MIKOJBHOTO Kypca MaTeMaTHKU M UH(OPMATHUKH.

Pe3ynbrarel M3ydeHHs IHUCLUIUIMHBI SIBISIOTCS OCHOBOW Uil M3YYEHHs IHUCLUIUIMH U
MpPOXOXKACHUsS TpakTUK: Anredpa, Maremaruueckass Jjoruka, CocTaBieHUE paclUCaHUM U
CMeHHbIX rpaduxoB, HayuHo-ucciemoBatenbckas pabota, IlogroroBku k cpade U chada
rOCyJapCTBEHHOT'O 3K3aMeHa, BhIMOTHEHNE U 3aIIUTa BBITYCKHOW KBaTH(PUKALIMOHHOM paboTEHI.

1. Ilepeyenbr TMUIAHHPYeMBIX  pe3yJbTAaTOB  00yuyeHuss (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) M0 JUCUHHUILIUHE

Ileabl0 OCBOEGHUS JaHHOW JUCLMIUIMHBL sABIseTCd (HOPMUPOBAHME MpeACTaBIeHUl 00
OCHOBHBIX OOBEKTAaX, MOJENISAX M METOAaX IUCKPETHOW MaTeMaTHKH, pPa3BUTHE aOCTPaKTHO-
JIOTUYECKOI'O MBIILIICHHUS.

3agadeli OCBOGHMS JUCLUIUIMHBI SIBJISETCS OBJAJACHUE CTYAEHTaMHU  OCHOBHBIMHU
METOJaMU JUCKPEeTHOM MaTeMaTHMKM U HpUMEHeHHe uX B Oyaymied mnpodeccrnoHaIbHON

oOyueHusi, cHOpMUPOBAHHBIE B paMKax

JESTCIIbHOCTH.
B pesynbrate OCBOCHHS NpPOTrpaMMbl OOYYArOIIMHCS OJDKEH OBJAJCTh CICAYOIIUMHU
pesyapTaTamMu  oOydeHuss (B TaOimuIle TIPEACTABICHO COOTHECEHHE 00pa30BaTENIbHBIX

pPEe3yjIbTaTOB O6yquI/I${ IO AUCHUIIIMHC ¢ HHAUKATOpaMH JOCTHUIKCHU A KOMHGTGHHHﬁ):

OO6pa3oBarenbHbIe Pe3yabTaThl AUCIUTIIMHBI
(aTamsl HopMUPOBAHUS AUCITUTUIIHHBI)

Kommerenius u
WHJIUKATOPHI €

JOCTHXKEHUS B 3Haet yMeeT Bnageer
JTUCIUIUINHE

VYK-1. Cnocoben OP-1. 3naer meTozap! OP-2 Ywmeer OP-3 Bnazeer
OCYILIECTBIIATh IIOUCK, | KPUTUYECKOTO aHAJIM3a | IIPUMEHSATH HaBBIKaMU pedIIeKcuu
KPUTHYECKHUM aHAJIN3 | ¥ CHHTE3a CHCTEMHBIN ITOJXO/T I10 ITIOBOZY
Y CUHTE3 uHpopmanuu JUIS PELLIEHNS COOCTBEHHOM U UyKOH
uH(popMaluuy, MIOCTABJIEHHBIX 337]a4 | MBICIIUTEIHLHON
IPUMEHSITh NEATENbHOCTH
CUCTEMHBIN MOIXOL
JUTSL peIICHUs
MIOCTaBJIEHHBIX 3a7a4
VK-1.2. [Ipumensier
Jgoruyeckue GopMel u
MPOIIEIYPHI, CIIOCOOEH
K pedaexcuu mo
MOBOJTy COOCTBEHHOI
U 9yXKOH
MBICITUTEITbHOU
JIESITEIIBHOCTH.
[1K-1. Cnocoben OP-4. 3naer ponb u OP-6 ymeer OP-7 Bnazeer
OocBauBaTh U MECTO MaTEMaTUKH B OCYIIECTBIISITH OTOOp | JeiicTBrEM
UCII0JIb30BaTh o011eit kKapTrHe y4eOHOTO COZIEp)KaHus | MPOEKTUPOBAHUS
TEOpPETUYECKHE HAy4YHOTO 3HaHUS; ULl €70 peayi3aliii B | Pa3IMuHbIX (popM
3HaHUA U OP-5. 3naer pazMuHBIX popmax y4eOHBIX 3aHSATHIH,

IMMPAKTHUYCCKUC

CTPYKTYpY, COCTaB U

00y4eHHs B

OP-8 Bnageer




YMCHUS U HABBIKU B

IUIAKTHYECKHE

COOTBCTCTBHU C

HaBBIKOM ITPUMCHCHUA

peAMETHOM €IMHUIIBI COJICPYKAHUST | COBPEMEHHBIMU Pa3JIMYHbIX METOIOB,
obsacTu pu LIKOJILHOTO Kypca TpeOOBaHUSAMH K MIPUEMOB U
pelIeHU MAaTEMATUKH. 00pa30BaHUIO. TEXHOJIOTHUH B
poeCCHOHATBHBIX 00y4EeHUH MaTeMaTHKE.
3ajad4.

[IK-1.1. 3naer

CTPYKTYpPY, COCTaB U

IUAAKTHYCCKHUE

CIMHULIBI

MPEIMETHOU

obyactu

(mpermogaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBIISITh OTOOP

yueOHOTO

COJIEpXKaHUs JUIsl €TO

peanu3anuu B

pasIuyHBIX (hopmax

00y4eHus B

COOTBETCTBUH C

TpeOOBaHUSAMU

®dI'oC 0O0.

[1K-3. Criocoben OP-9. 3naer OP-11 Ymeer OP-13. Bnageer
dbopmMupoBaThH XapaKTEPUCTUKY OKa3bIBaTh HAaBBIKAMH
Pa3BUBAIOIILYIO JIMYHOCTHBIX, NeITarOTMYECKYIO OpraHu3aluu U
00pazoBaTenbHYIO MIPEMETHBIX U TIOJIEPKKY MIPOBEICHUS 3aHATHUI C
cpeny A METAaIpPEIMETHBIX o0ydarommmcs B HCITIONIE30BAaHHEM
JIOCTHIKEHMUS pe3yNbTaToOB B 3aBHCHMOCTH OT UX BO3MO>KHOCTEH
JTUYHOCTHBIX, KOHTEKCTe O0yUeHHUs 00pa3oBaTeNbHBIX 00pa3oBaTeNbHOM
MPEAMETHBIX U MaTeMaTuKe; pE3yNbTaTOB,; cpebl st
METaNpPEeIMETHBIX OP-10. 3naer OP-12 Ymeer JIOCTHIKEHUS
pe3yabTaToOB 0COOEHHOCTH OpPraHU30BbIBAThH 00pa3zoBaTeNILHBIX
oOydeHus MHTErpaImy yueOHbIX | y4eOHBIN MpoIiecc ¢ pE3YNbTaTOB U
cpencTBamMu MIPEIMETOB JJIs HCIIOJIb30BaHUEM oOecrieucHMs KauecTBa
MIPETNO0/1aBaeMbIX OpraHM3alliK Pa3HbIX | BO3MOXKHOCTEH yueOHO-

y4eOHBIX TPEMETOB. | CIIOCOOOB yueOHOI o0pa3zoBarensHOI BOCITUTATCIIEHOTO
I1K-3.1. Bnaneer JIESITETbHOCTH. CpeIbl IJIS1 pa3BUTHS MPOIIECCA CPEACTBAMU
crocobaMu HHTEpeca K IPeAMETY | MaTEeMaTHKH.
MHTETPaLU B paMKax YpOYHOU U

yueOHBIX MPEIMETOB BHEYPOUHOU

JUISL OpraHU3aIuN JICSTETTbHOCTH.

pa3BUBAKOLLIEH
yaeOHOMH
JeATEeTbHOCTH
(ucciemoBaTebCKON
, IPOEKTHOM,
rpyHIoOBOM U JIp.).




2. O0beM [MCHMIVIMHBI B 3a4eTHBIX €IMHUIAX ¢ YKAa3aHHEM KOJIHYeCcTBa
aKaJeMHYeCKMX YacOB, Bbl/IeJIECHHBIX HA KOHTAKTHYIO0 padoTy o0ydaloumxcs ¢
npenojaasareseM (M0 BUAAM y4eOHbIX 3aHATHIA) U HA CAMOCTOSITEIbLHYIO padoTy

00y4Jaroumuxcs
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3. Copaep:xkanue MAUCHUILUIMHBI, CTPYKTYPUPOBaHHOe MO Temam (pa3jenam) ¢
yYKa3aHHeM OTBe/ICHHOI0 Ha HUX KOJHYeCTBa aKaJAeMHMYeCKHX 4YacoB M BHI0B
y4eOHBbIX 3aHATHHI

3.1. Ykazanue mem (pazoenoe) u omeedeHHO20 HA HUX KOIUUECMEA AKADEMUHECKUX YACO8 U

6U008 YUeOHbIX 3aHAMUIL

KonngecTBo yacoB no ¢opmaM opranuzaiui 00y4eHus
0 = 3 4
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1 cemecTp
Komb6unaropuxka 2 4 10
bynessl pyHKIIUN 4 6 15
Teopus rpados 6 10 15
Bcero nmo puconuninHe: 12 20 40

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUNTIUHbL

Kpatkoe conep:xkanne kypca



1. KomOmHaTopuka
IIpaBuno cymmel. IlpaBuno ymHoxkeHus. Pasmemenus. IlepectaHoBku. buHOMHanbHBIE
KOA(P(HUITUEHTHI. Coueranus (mOIMHOXECTBA). Coueranus c ITOBTOPEHUSIMU
(MynbTUMHOXeCTBa). Pa3Mmemienus ¢ mOBTOpeHUsMU. PelieHune OJHOPOIHBIX JIMHEHHBIX
PEKYPPEHTHBIX YPABHECHUM.

2. ByxaeBbl QyHKUHH
Omnpenenenue OyneBbIX GyHKIUN U onieparuy Hal HUMH. CBs3b OyneBbIX (YHKIHN C TEOpUEH
MHOxkecTB. JJTH® u KH®. Ynpomenue [JH® u KH®. Kaptet Kapno. CJTH® u CKH®,
pazioxenue QyHkuuii mo nepemeHHbIM. [lommHOMBI XKerankuHa. [ToHbIe cucTeMbl QYHKIIUH.
Teopema Ilocra.

3. Teopus rpagos
Onpenenenne u crocoOsl 3ananus rpada. Crenenp BepmnHb rpada. Mzomopdusm rpados.
Cesizuble rpadbl. [IBynonbable rpagsl. Teopema Kenura. JlepeBbsi. MUHHUMaIbHOE OCTOBHOE
nepeBo. [Inockue rpadsl. Ditnepossl rpadbl. B3emennsie rpadsl. Anroputm J{edKcTps
Oprpadsi. CereBbie rpadsl. Packpacka rpada.

4. TlepeyeHb y4eOHO-MeTOAUYECKOT0 o0ecmeyeHusl Al CAaMOCTOSITeIbLHONH padoThI
o0yyauuxcst Mo JUCHUNJINHE

CamocrosTenbHas padoTa CTyJICHTOB SBJISETCS 0CO00H (OpMOI OpraHu3anuu y4eOHOTO
npolecca, IpeACTaBIAoImas Cco00OM  IUIAHMPYEMYl0, IO3HABaTelIbHO, OPraHMW3alMOHHO |
METOJIMYECKH HANpPaBIAEMYIO JESTeIbHOCTh CTYJACHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KECHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIsIeMyl0 0e3 IpsAMOH  IOMOINM  IpernojaBaTes.
CamocrosTenpHas padoTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThI U MMeEeT
LEJIBIO0 3aKpeIyIeHue M yriyOJeHHe MOJIyYeHHBIX 3HAaHUM M HABBIKOB, IOMCK U NPHOOpETeHHe
HOBBIX 3HaHUI{, a TAK)KE BBIMOJIHEHNE YUEOHBIX 3aJJaHUH, TIOATOTOBKY K MPEICTOSAIINM 3aHATHSIM
u 9Kk3aMeHy. OHa ImpelycMaTpuBaeT, Kak MpaBWio, pa3paboTKy pedepaToB, HalUCaHUE
JIOKJIAJIOB, BBIMTOJIHEHHE TBOPYECKUX, WHAWBHIYATbHBIX 3a/laHU B COOTBETCTBHUHU C y4eOHOM
IporpaMMoil (TeMaTHYECKUM IIJIAHOM U3Yy4YeHMs AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOKET OBITh TIPEJIOKEHA TpernojaBaTeseM Wi n30paHa caMHM CTYJSHTOM, HO MaTepual
BBICTYIUICHUS] HE JOJDKEH NyOJaupoBaTh JIEKIMOHHBIA Matepuan. PedepaTuBHbIl MaTepual
CIIY’)KUT JTOTIONIHUTENbHOW WH(pOpManueil uist paboThl Ha MPAaKTUYECKUX 3aHATHAXK. OCHOBHAs
1eJIb JAHHOTO BHJa pabOThI COCTOUT B 00YYEHHH CTYJAEHTOB METOJIaM CaMOCTOSITEIbHON paboOThI
¢ y4eOHBIM MaTepuasioM. J[JIsi TIOMHOTHI YCBOCHHUSI TeM, BHIHECEHHBIX B MPAKTHYECKUE 3aHSTHS,
Tpebyercst pabota c mepBoucTouHMKaMu. Kypc mpenycMmaTpuBaeT caMOCTOSATENBHYIO paboTy
CTYACHTOB CO CIIENMAIBbHOW JuTeparypoil. CiielyeT OTMETHTh, YTO CaMOCTOsITeNIbHAs paboTa
CTYACHTOB Pe3yJIbTaTHBHA JIMIIb TOT/a, KOT/Ia OHA BBITOIHAETCS CUCTEMATHYECKH, IITAHOMEPHO
U IIeJICHAIPaBIEHHO.

3amaHus  UIS  CaMOCTOSITENbHON  pabOTBl  MPEAYCMATPHUBAIOT  HCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHUHOB W TMOHATUH 1O mpobirematuke kypca. OHHM HaleIMBalOT Ha
MPAKTUYECKYIO0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, MOUcK Oubamorpaduueckoro
MaTepHaia 1 JIeKTPOHHBIX MCTOYHHKOB MH(OpPMALIUY, WUTIOCTPATUBHBIX MaTEPUAIOB. 3aJaHus
M0 CaMOCTOSITETIHHOH pabdoTe HaroTCs 10 TeMaM, KOTOpble TPeOYIOT OTONHUTEITLHON
npopabOTKH.

O6muit o0beM CcaMOCTOATENbHOW pabOThl CTYAEHTOB IO JUCHUIUIMHE BKIIOYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSITEIbHYIO pPa0OTy CTYJCHTOB B TEUEHUE CEMECTpa.

AyIUTOpHAS CaMOCTOSITENIbHAS pad0oTa OCYIIECTBISETCS B ()OpPME BBHITIOTHEHUS TECTOBBIX
3aJaHuii, Keic-3a/1a4, NHCbMEHHBIX IPOBEPOYHBIX pPA0OT MO AUCHUIUIUHE. AyIUTOpHas
camocTosiTenbHas pabora obecriedeHa 0a30il TECTOBBIX MaTepHaloB, Keic-3a7ad Mo pasjeam
JUCLUTUTMHBL.

BHreaynuropHas camocTosiTenbHas paboTa ocylecTBIseTcs B popmax:
- MOATOTOBKH K YCTHBIM JIOKJIafaM (IIOATOTOBKA pedeparon);
- perieHue 3a1a4 (IOMaITHUX 3aJaHui ) TI0 U3y4aeMbIM TEMaM.



OC-1. CamocmoamenvHnas paboma

1. Ckompkumu crioco0amMu W3 Tpymnbl B 24 4enoBeKa MOXHO BBIOpaTh JBOUX JENEraToB Ha
KoH(pepeHIm?

2. CKOJIBKO TPEX3HAUHBIX YHCET MOXKHO cOCTaBUTh U3 mudp 1, 2, 3, 4, 5, ecnu uudpsel B uucie
HE MOBTOPSIOTCS?

3. U3 xononpl, comepxkamieir 52 kapthl, BeIHYIH 10 kapT. B CKOIbKUX cilydasix Cpeiu 3THX
KapT HE OKaXXeTCs HU OJHOTO Ty3a?

4. CKOJIBKUMH Pa3IMYHBIMU CIIOCOOAMH MOXHO TepecTaBuTh OykBbl B cioBe MUCCHUCUIIN
Tak, 4ToObl 0J1HOBpeMeHHO 3 OykBbl C He crosiu noapsaa u 4 6ykssl M He cTostin moapsia.

5. Haiinute ¢dopmyny oO0mero uieHa TMOCIEAOBAaTEILHOCTH, 33aJaHHOH pPEeKyppEeHTHBIM
cooTHoIIeHUuEeM: Xn+2 = (D + 2)Xn+1 — 2bXn; Xo = @, X1 = 2.

OC-2. Camocmoamenvuasn paboma
1. TlpoBeppTe paBEHCTBO, IOCTPOUB TAOJIHMIBI 3HAYEHUH COOTBETCTBYIOIIMX (YHKIUIL:
Xvy=(X—>Yy)—>V.
2. BeoisacHuTe, sBigercs au cucteMa QyHKIUHA {Xy, X VY, X @ Y, Xy V YZ v ZX} MOIHOM.
3. Tocrpoiite MuanmanbHyo JH® mis dyrkuun (X, X,, X,) = (XX, = X;) @ (X, | X,X,) .

OC -3. Konmponsnas paboma.
1. HaiftTu MaTpHIIbl CMEKHOCTH Y MHITUJICHTHOCTH JJIs Tpada:

\

2. Onpenenurs, I/ISOMOp(I)HbI I IaHHBIE HapLI rpagos:

AA%M

3. SBnsroTCs M naHHbBIE rpadbl 1By10IbHEIMU? 11300pa3uTh qBY0IbHBIE TPadbl C BBIIETICHUEM

4. J1nst tTaHHOTO B3BELIEHHOT 0 Tpada HAlTH MUHUMAJbHBIN OCTOB.

5. HaiinuTe kpatuaiimmii MapmpyT, Beayuuii ot 4 k B Ha rpade, n300pakeHHOM Ha pUCYHKE.


http://en.wikipedia.org/w/index.php?title=File:K-mst_1.pdf&page=1

6. Iloctpoiite ceTeBoii rpaduk pabOTHI IO JaHHBIM, TPUBEACHHBIM HA PUCYHKE.

ﬂ/l}l CaAMOCHMOAMETbHOU NOO020MOBKU K 3AHAMUAM O 0ucuunﬂunepel<omeudyemcu
ucnoJjibzoeamo yueﬁuo-memoduqecmte mamepuaiibl:

1. Kypenea T.H. DnemenTsl Teopuu rpadoB. YueOHO — METOIUYECKOE TOCOOUE IS
CTYJICHTOB TEJarOrHYeCKUX BY30B.- YibsHOBCK: Yl TIV, 2011.

2. KypeneBa T.H. JluckpetHas marematuka. Y4eOHO-METOAMYECKOE 1MOcoOue Aiisi OaKanaBpoB
MEIaroru4ecKnuX HampaBJICHUN NOATOTOBKM — YnbsHOBCK. Yal'IIY um. U.H. VYnwsnosa.
2017. Tom Yacts 1.— 25 c.

9.HpnMepHLIe OLCHOYHBbIC MAaTEpuajabl A TIPOBCACHUA TEKYLIEr0 KOHTPOJIA
yCcneBaeMoCTH U l'[pOMe)KyTO'—IHOﬁ aTTeCTallun oﬁyqammuxcsl o AUCHMIIJINHE

Opranun3anus u NpoBeicHHE aTTeCTAllMH CTYAEHTA

®I'OC BO B coorBercTBUM ¢ MHpuHUMNAMu bBonoHckoro mporecca OpHEHTHUPOBAHbBI
IPEUMYLIECTBEHHO HE Ha cooOlleHue oOyyaroleMycs KOMILJIEKCa TEOPETHYEeCKUX 3HaHHUM, HO
Ha BBIPA0OTKY y OakaiaBpa KOMIETEHIIUN — TMHAMHYECKOT0 Habopa 3HaHUM, YMEHUM, HABBIKOB
U JIMYHOCTHBIX Ka4yecTB, KOTOPbHIE MO3BOJIAT BBIMYCKHHKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TPpYJa U YCHEIIHO MPOPECCUOHANTBHO PEATU30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCIIONB3YIOTCS KaK TPAJULMOHHbIE, TaK U
WHHOBAIIMOHHBIE THUIBI, BUABI U (QOpMBbI KOHTpOJsA. [Ipu 3TOM MOCTENEHHO TpaaWIMOHHbBIE
CpPEICTBa COBEPILUCHCTBYIOTCS B pPYCIE KOMIIETEHTHOCTHOIO IIOJIXO0Ja, a WHHOBAL[MOHHBIE
CpeZcTBa aIalTUPOBAHBI I IOBCEMECTHOI'O IPUMEHEHHUSI B POCCUHCKON BY30BCKOM MPAKTUKE.

Leas npoBeaeHHs] aTTeCTAIMM — TPOBEPKAa OCBOCHHUS 0OpPa30BaTENbHOW MPOTrpPaMMBI
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cpopMUpPOBaHHOCTb 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpome:xkyToyHast aTTecTalmMsa OCYIIECTBIIETCS B KOHLE CEMECTpa M 3aBEpILACT
WU3y4EHUE IUCLUIUIMHBL, IOMOTaeT OLEHHUTh KPYIIHBIE COBOKYIHOCTH 3HAaHWW W YMEHUH,
(dbopmMHpOBaHUE ONPEIEICHHBIX KOMIETEHIIHH.

OIlleHOYHBIMH  CPEICTBAMU TEKYIIETO OIICHUBAHHS SBISIFOTCS: JOKIAA, TECTHl IO
TEOPETUYECKHM BOTPOCAM JUCIHUIUTMHBI, 3allUTa NPaKTUYeCKHX paboT u T.m. KOHTpOib
YCBOGHHUS Marepualia BEIeTCs PEerysipHO B TEYCHHE BCEro CEMEeCTpa Ha MPAKTHYECKHX
(ceMHHAPCKUX, TA0OPATOPHBIX ) 3aHATHUSIX.



Ne CPEACTBA OUEHUBAHMSI, OO0pazoBaTenbHbIE
I/ICHOHL3yeMBIe JJIsL TeKyIIIel"O OLUCHHUBAHUA 1IOKA3aTCIIsL peSyJ'IbTaTbI ,HI/ICHI/IHJ-H/IHI)I

/o
(hopMUpPOBaHUS KOMITCTCHIIUU

Ouenounble cpeacTBa A Tekymeil arrecranun | OP-4. 3Haer poiib ¥ MECTO

OC-1 CamocrosTenbHas padboTa MaTeMAaTHKH B OOIICH KapTHHE
HAy4YHOI'O 3HaHMSI,
OC-2 CamocrosrenbHas pabora OP-5. 3Haer CIPYKTYpy, COCTaB U
. b

JMIAKTUYECKUE €IMHUILIBI COIEPKaHUs
LIKOJIBHOTO Kypca MareMaTrKy.
OP-6 yMeer OCYIIECTBISATH OTOOP

OC-3 KonTtponpHas pabora

y4eOHOTO  COfIep)KaHUsl ISl €ro

OueHOYHBIE CPEICTBA ISl POMEKYTOYHOM
pealm3aliil B Pa3IMYHBIX Popmax

arrecTaluu
IK3IAMEH OOy4eHHsI B COOTBETCTBHUM  C
COBpPEMEHHBIMU  TpeOOBaHUSMH K
OC-4 3auet B popme yCTHOTO cobeceoBaHuUs 00pa3zoBaHUIo.
OP-10. Brnaneer HaBBIKOM

IPUMCHCHUA  Pa3JIMYHBIX  MCTO/0B,
IIpUEMOB U TEXHOJIOTUHA B O6y‘leHI/II/I
MaTCMaTHuKeE.

Onucanue OIEHOYHBIX CPENCTB M HEOOXOAMMOIo 00OpYyIOBaHHS (JEMOHCTPALIMOHHOTO
Mmarepuaiga), a TaK >kK€ HpoLexypbl M KpUTEpUU OLEHUBAHUSA HMHIUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (OpMHUPOBAHUS B MPOIIECCE OCBOCHMS 00pa30BaTeIbHON
IporpaMMbl  IpexacraBieHsl B (DOHAE OLIGHOYHBIX CPEICTB IS  TEKYLIETO KOHTPOJA
yCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallUU.

Mamepuanwi, ucnonv3yemoie 014 meKyuie2o KOHMPOIA YCneeaemocmu
odyuarowuxca no OucCyunIuHe

Marepuansl s OpraHu3aluy TeKyIel aTTecTalluy IpeCTaBIeHbl B 1.5 MPOrpaMMal.

Mamepuanwi, ucnonvzyemoie 01 RPOMEHCYMOUYHO20 KOHMPOJIA YCNEeeaemMocmu
oodyuarowuxca no OucyunIuHe

OC-4. 3auer B opMe YCTHOTO codece0OBAHUS
Ilepeyenb BONPOCOB K 3a4eTy

1. [IpaBuno cymmsl. [IpaBuino ymHOKEHHS.

2. Pasmemenus. IlepecranoBkH.

3. bunomuansusie k03 dunrentsl. Couetanust (IOIMHOXKECTBA).

4. CoueTaHus ¢ MOBTOPEHUSMH (MYJIbTUMHOXKECTBA). Pa3MelieHus: ¢ MOBTOPEHUSIMH.
S. Pemrenne oqHOPOIHBIX JINHEWHBIX PEKYPPEHTHBIX YPABHEHMIA.

6. Onpenenenue OyneBbIX GYHKUIUN U ONepaliuy HaJl HUMU.

7. CBs3b OyneBbIX (PyHKIHMI ¢ TeOpHUeit MHOXKECTB.

8. JH® u KH®. Ynpomenue JJH® nu KH®. Kapter Kapno.

9. CAH® u CKH®, paznoxxeHue QyHKIHA O IEPEMEHHBIM.

10. [Tonmunoms! XKerankuHa.

11.  Tlonusie cucremsl ¢pyukiuii. Teopema Ilocra.

12. Ompenenenne u crnocoObl 3amanus rpada. CreneHs BepmuHbl Tpada. M3zomopdusm
rpa¢os.

13. CesizHbBIC TpadHbI.

14.  JIBynonwHsbie rpadsl. Teopema Kenura.




15.  [lepeBbs. MuHuManbHOE OCTOBHOE AEPEBO.
16.  IInockue rpadsr.

17. DiinepoBsl rpadel.

18.  B3sBemennsie rpadnl. Anroput™ J[edkcTpbl
19.  Oprpadsl. CereBble rpadpbl.

20.  Packpacka rpada.

B xoH1Ie n3yueHust JUCUUIUIMHBI TOJIBOAATCS UTOTH paObOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHATUSAX ITyTEM CYMMHPOBAHUS 3apa00TaHHBIX 0aJUIOB B TEUCHHE CEMECTPA.

KpnTepnn OllecHMBAHUSA 3HAHUI oﬁyqamumxca o JMCHMIIJINHE

Dopmuposanue 6ALILHO-PEUMUH2080U OYeHKU pabombl 00YYaAIOUUXCSL

Ilocemenue Pabora Ha
ITocemenue ..
N NPAKTHYCCKHUX | MIPAKTUYCCKUX | 3a4€T
JIEKIIAHA .
3aHATHH 3aHATHAX
Paz0amioBka 1o 6x 1=6 10 x 1=10
152 Gamna 32 Gamna
1 BHJIaM paboT OajuIoB OaJUI0B
cemectp | CymmapHbIit 6 6ayoB 16 6amnoB 168 Gamna 200 GannoB
Makc. oamn Max max max max

Kpumepuu oyenusanus pabomol obyuaiowe2ocs no umo2am cemecmpa

Baausl (2 3E)
«3aUuTeHO» ooiee 100
«HE 3a4TECHO» 100 u meHee

6. MeToauyeckune yKkazaHus 1Jis1 00y4alMMXCcs M0 OCBOEHUIO U CHMIIUHBI

VYcenenHoe u3ydyeHue Kypca TpeOyeT oT o0ydarollMXcsl MOCEIIEHUs JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSX, BBIIOJHEHHUS BCEX Y4EeOHBIX 3aJaHUN MpenojaBares,
03HAKOMJIEHHS C OCHOBHOW U JONOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKUuM — OJHa U3 (OpM aKTUBHOM CaMOCTOSTENbHON paboThl OO0yyarouuxcs,
TpeOyrolasi HaBBIKOB M YMEHHMsS KpaTKO, CXEMaTH4HO, I[IOCIEA0BaTeIbHO U JIOTMYHO
(¢uKcHpoBaTh OCHOBHBIE MOJIOXKEHUS, BbIBOJIbI, 00001IeHHs, GOpMYIUPOBKU. B KoHIlEe seKkuuu
npernojiaBaTesb OCTaBisieT Bpems (5 MUHYT) A8 TOro, 4ToObl OOyyaroliuecss HMeIu
BO3MOXHOCTb 33/1aTh YTOUHSIOIINE BOIPOCHI 110 U3y4aeMOMy Marepuainy. M3-3a HenocTaTouHoro
KOJIMUECTBA ayJAUTOPHBIX YacOB HEKOTOpbIe TEMbl HE YIAE€TCsl OCBETUTh B IOJHOM OObeMeE,
MO3TOMY TMpernojaBaresib, IO CBOEMY YCMOTPEHHUIO, HEKOTOpbleé BONPOCHI BBIHOCHT Ha
CaMOCTOSTENIbHYIO PabOTy CTYJEHTOB, pEKOMEH/YS Ty WM MHYIO JuTeparypy. Kpome storo, mmis
JyYIIEr0 OCBOEHHS MaTepualia M CHUCTeMaTH3allMd 3HAaHWK [0 JAUCUUIUIMHE, HE00XOIUMO
MOCTOSIHHO pa30HpaTh Marepuaibl JIEKIMHA 1O KOHCIEKTaM M y4eOHbIM mocobusM. B ciyuae
HEOOXOAMMOCTH 00paIaThCsl K MPENoiaBaTellto 3a KOHCYIbTalUeH.

IMoaroroBka Kk NpakTHYeCKUM 3aHATHAM.

ITpn moAroToBKe K IMPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH HM3Y4UTh TEOPETUYECKUI
MaTepHuaj 1o TeMe 3aHATHs (UCHOJIb30BATh KOHCHEKT JIEKIHMM, U3y4UTh OCHOBHYIO JINTEPATYpy,
03HAKOMUTbHCS C JOMOJHUTEIBHON JIUTEPATypOH, IPHU HEOOXOIMMOCTH JTOTIOTHUTH KOHCIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciydae 3arpyaHeHwuii,
BO3HUKAIOIIMX MPU OCBOSGHUM TEOPETUUECKOro MaTepHaia, CTYIEHTY CIlelyeT oOpamatbes 3a
KOHCy/bTallMell K mnpenogaBaTento. Masg Ha KOHCyJbTalMi0, HEOOXOIMMO XOpPOILO MpOIyMaThb
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.




B Havase npakTHUueCcKOro 3aHITHS MPENoAaBaTelb 3HAKOMUT CTYACHTOB C TEMOM, OTallaeT
IUTaH MIPOBEACHUS 3aHATHS, BbIIACT 33JaHus. B TeueHue OTBEIEHHOrO BPEMEHU Ha BBINOJIHEHUE
pabOThI CTYIEHT MOXET OOPATHTHCS K TMPETOAABATEIO 32 KOHCYJIbTAIMEH WK pa3bsiCHEHUsIMU. B
KOHIIE 3aHSTHS POBOAUTCS MIPUEM BBIIOJHEHHBIX 3aJIJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTarhl BRINMOIHEHUS MPAKTUYECKUX 3/1aHUH OLIEHUBAIOTCS B Oalllax, B COOTBETCTBUU C
OaJIbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Il1aHbl NPAKTHYECKUX 3aAHATHI

3anamue 1. ITpaBuna komOnHaTopuky. OCHOBHbIE KOMOMHATOPHBIE OOBEKTHI.

Ilens: T103HAKOMUTBHCS C TOHATUSMH KOMOMHATOpHAs 3ajada, IEpECTaHOBKa, Pa3MEILICHHUE,
coveTaHue, OMHOMHANbHBIC K0P GHUINeHTH. HayunTbes NpUMeHsATh MpaBuiia KOMOMHATOPUKH,
paznn4yath KOMOMHATOPHBIE OOBEKTHI M BHIYUCIIATE KOMOMHATOPHBIC YHCIIA.

Pexomenpanmu Kk caMoCTOSITEIbHOM padoTe

1. [IpopaboTaTh MaTepHall Mo TEME MPAKTUISCKOTO 3aHSITHSI.

2. IToBTOpUTH JEKIMOHHBIN MaTepHa MO TEME 3aHSATHSL.

3anamue 2. PexyppeHTHbIE COOTHOILICHHS

Ilenw: Tlo3HAaKOMUTBHCS C TOHATHEM PEKYPPEHTHOE cooTHouleHue (ypaBHeHue). Hayuutbes
pewiatb  JMHEHHbIE  OJHOPOAHBIE  PEKYPPEHTHbIE  COOTHOLIEHHUS C  I[OCTOSIHHBIMH
KO3 pHUIHEeHTaAMH.

Pexomenganmm Kk caMoCTOSITEILHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUYECKOTO 3aHITHSI.

2. IToBTOpUTH JIEKIMOHHBIN MaTepUai 1o TeMe 3aHsTHUs.

3anamue 3. bynesbl QyHKIIIH

Ilenw: TlozHakoMuThCs ¢ MoHATHEM OyneBa QyHkuus. HayunTtecs 3amaBath OyneBbl (QyHKIIUH
pasHbIMU criocob6aMu. M3yunuTh cBsi3b OyseBbIX GYHKIUN C TEOPHUEH MHOMXKECTB.

Pexomenaaumm Kk caMoCTOSTEILHOM padoTe

1. IlpopaboTath MaTepHal Mo TeMe NPAKTUYECKOTO 3aHSTHS.

2. [1oBTOpUTH JIEKLIMOHHBIN MaTepUal 10 TEME 3aHATHUS.

3anamue 4. HopmanbHble GopMbl OylIeBbIX PYHKIMIMA

ILenw: Tloznakomuthes ¢ noHstusmMu JJH®, KHO, CIIH®, CKH®, kaptet Kapno. Hayuurcs
ynpoiars 0yieBsl QYHKLINH, pacKJIagbIBaTh OyIeBbl (YHKIUHU MO IEPEMEHHBIM.
Pexomenganum K caMoCTOSITEIbHOM padoTe

1. [TpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHITHSI.

2. IloBTOpUTH JIEKIMOHHBIN MaTEpUA 110 TEME 3aHSITHS.

3anamue 5. Ilonunom XKerankuna. [TonHblie cuctemMbl OyleBbIX GYHKIUH.

IJens: TlozHakoMUTBHCS C MOHATHSAMH TmoJMHOM JKerajnkuHa, TOJHas cucrtemMa OyJeBbIX
¢bynkuuit. Hayuutbes onpenensiTe MOJTHOTY CUCTEMBI ¢ TOMOIIbI0 TeopeMsl [locTa.
Pexomengaumm Kk caMoCTOSITEIbHOM padoTe

1. IlpopaboTath MaTepHal Mo TeME MPAKTUYECKOTO 3aHITHUS.

2. IIoBTOPUTH JIEKIMOHHBIN MaTeprai IO TEME 3aHATHUSA.

3anamue 6. OCHOBHBIC IOHATHUS TEOpUH TpadoB.

Iens: T103HaKOMUTBCS € MOHATUAMU rpad), CTENEHb BepIIMHBL, H30MopdHbIe rpadsl. HayunTtcs
ornpeAensaTh BUJ rpada, 3a1aBath rpad pasIMuyHbIMU CIIOCOOAMH, CYMTATH CTENICHb BEPUINHBI.
PexoMenganmu k caMoCTOATEIbHOM padoTe

1. [TpopabGoTaTh MaTepHaII MO TEME MPAKTUUECKOTO 3aHATHS.

2. IloBTOpUTH JIEKIMOHHBIN MaTepUa 10 TEME 3aHSITHSL.



3anamue 7. Ces3ubie rpadbl. DitnepoBbl rpadbl.

Ilens: 1103HAKOMUTBCA C TOHATHSAMU MapuUIpyT, LEMb, LUKI, MyTh, KOHTYp, 3WJepoB rpad.
Hayuutbcs onpenenaTs BUA MapLipyTa U CBA3HOCTb rpada.

Pexomenganum Kk caMmocTosiTe/IbHOM padore

1. IlpopaboTate MaTepHal MO TEME NPAKTUYECKOTO 3aHSTHUS.

2. IloBTOpUTH JIEKLIMOHHBIN MaTepUa 110 TEME 3aHSTHUSL.

3anamue 8. JIsynonbubie rpadul. JlepeBbs. OcToBHOE epeBo. B3Bemennsli rpad.

Llenw: 1lo3HaKOMHUTHCSI C TOHATHEMHU JBYIOJBHBIN Tpad, JepeBO, OCTOB, B3BEIIECHHBIN rpad.
Hayuuthess mpoBepsiTh Tpad Ha ABYIOJIBHOCTH C MOMOIIBIO TeopeMbl KeHWHra, MpUMEHSTH
QITOPUTMBI TIOMCKA OCTOBHOTO JepeBa U MHHHMAJIBHOTO OCTOBa, MPUMEHSTH aITOPUTM
JIeHKCTpHI.

PexomMeHganum Kk caMOCTOSITEILHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHATHSI.

2. [ToBTOPUTH IEKIIMOHHBIA MaTepUa [0 TEME 3aHATHUS.

3anamue 9. Inockue rpadsl. Packpacka rpada.

Heasn: Ilo3HaKOMHUTBCS C MOHATHSIMHU IUIOCKHN rpad, IMIaHapHele Tpad, packpacka rpada,
mpaBUJIbHAs packpacka rpada. Hayuuthcsi ompenensiTe IUTaHapHOCTh Tpada, HCKaTh
NPaBUWIBHYIO PACKpacKy rpada ¢ MUHUMaIIbHBIM KOJIMYECTBOM KPAaCOK.

Pexomenpanmm Kk caMoCTOATEIbHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUYECKOTO 3aHITHSI.

2. [ToBTOPUTH IEKIIMOHHBIA MaTepUa [0 TEME 3aHATHUS.

3anamue 10. Oprpadsl. CereBble rpadbl.

Hean: Ilo3Hakomutbest ¢ moHsATHSAMHU oprpad, cereBod rpad. HayuuTbes cTpouTh ceTeBble
rpagsl.

PexoMeHnaanum K camocTosiTe/ibHOM padore

1. IlpopaboTath MaTepHal Mo TeMe NPAKTUYECKOTO 3aHSTHS.

2. [1oBTOpUTH JIEKLIMOHHBIN MaTepUal 10 TEME 3aHATHUS.

7.1lepeyeHb OCHOBHOM U JOMOJHUTEILHON YueOHO# auTepaTtypsl, UHTEepHET-pecypcoB,
He00XOUMBIX /1JISl OCBOCHHUS TUCHUILINHBI
OcHoBHas JInTepaTypa
1. 3aitueBa, O.H. Maremartnyeckue MeToAbl B NPWIOXKEHHUAX. JMCKpeTHas MareMaTHKa
yuebHoe mocobue / O.H. 3aiinieBa, A.H. Hypues, I1.B. ManoB ; Ka3zanckuii HallmoHaJIbHBIHA

HCCIEA0BATENIbCKUN TEXHOJIOTMYEeCKU yHuBepcuTeT. — Kaszanp : Kaszanckuil HaydHO-
uccnenoBaTenbckuil Texnonornueckuit yausepeurer (KHUTY), 2014. — 173 c. : Tabm., wi. —
Pexum JIoCTyma: o MHOJIITNCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=428299

2. OcwumoBa, B. A. OCHOBBI TUCKPETHOW MaTeMaTHKH : ydeOHoe mocodue / B. A. OcumoBa. —
2-¢ m3a., non. — MockBa : ®OPYM : UH®PA-M, 2020. — 157 c¢. — (Bsicmee
obOpa3zoBanue: bakamaspuar). - ISBN 978-5-00091-404-5. - Tekcr : anekTpoHHbId. - URL:
https://znanium.com/catalog/product/1088379

3. XomakoB, B. E. Jluckpernas matemarmka : ydeOHoe mocoome / B. E. Xomakor, H. A.
CokomoBa. — MockBa : MHOPA-M, 2020. — 542 c¢. — (Beicmiee oOpa3oBanmue:
bakamaBpuar). - ISBN 978-5-16-013184-9. - Tekcr : onektponsbii. - URL:
https://znanium.com/catalog/product/1117204

JlonoiHUTeIbHAS JTUTepaTypa



https://biblioclub.ru/index.php?page=book&id=428299
https://znanium.com/catalog/product/1088379
https://znanium.com/catalog/product/1117204

. Kanmenman, C. A. DkcTpeManbHble 3aJauydl JUCKPETHOM MAaTEeMATHKU : YyYeOHHK /
C.A Kannenan. - M. : UJI ®OPYM : UHDPA-M, 2018. - (Bricuiee oOpazoBanue). - ISBN
978-5-8199-0633-0. - Texcr : 3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/938037
. OkynoB, C.M. JluckperHas MareMaTHKa: TEOpHs U TMPAKTHUKa pEIICHUs 331a4 TI0
undopmaruke : [16+] / C.M. OkynoB. — 4-¢ u31., 3neKkTpoH. — MockBa : JlaGopaTopus
3Hanuit, 2020. — 425 c. : un. — (Ilemarornuyeckoe obpazoBanue). — Pexxum gocryma: 1o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=222848
. CnenmanpHbie r1aBbl MaTeMaTHKU. JlUcKpeTHas MaTemaTrka: YdyeOHoe mocodue / CanpoHOB
N.B., 3tokun I1.H., Benerutuna C.C. - Boponex:BI'JITY um. I.®. Mopo3zosa, 2014. - 118 c.
- Tekcr : anexrponnsid. - URL: https://znanium.com/catalog/product/858550
Humepnem-pecypcol
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http://biblioclub.ru/index.php?page=book_view red&book id=231616
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