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MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl

Jucnunnuna «JluckpeTHas MaTMaTUKa) OTHOCUTCS K TUCHUIUIMHAM 00s3aTelbHON YacTu
bioka 1. [Jucuumiuuel (Moxynu) IIpenMeTHO-METOAMYECKOTO MOJYJIs no mpoduIro
«MareMaTuka» yueOHOro IUIaHa OCHOBHOW MpoQeccHOHANbHONH 00pa30BaTENbHON MPOTPaMMBbI
BBICIIETO0 O0pa3zoBaHMs — MporpaMMmbl OakanaBpuara 1o HampasieHuto noarotoBku 44.03.05
[Tenarorudyeckoe oopazoBanue (¢ AByMs MPOQUISIMHU MTOJTOTOBKH), HAIIPABICHHOCTH (ITPOQMIIB)
o0Opa3oBaTenbHON IporpaMMbl «MaremaTuka. JKOHOMHUKa», OUHON (OPMBI O0yUECHHUS.

JucuumniuHa omnupaercs Ha pe3yiabTaTbl oOydeHusi, CPOpPMUPOBAHHBIE B paMKax
MIKOJBHOTO Kypca MaTeMaTHKU M UH(OPMATHUKH.

Pe3ynbrarthl M3ydeHUs NUCUUIUIMHBI SBISIOTCS OCHOBOW U1l M3YYEHUS AUCUUIUIMH U
IIPOXOXKAECHUS MpaKkTUK. AnreOpa, BBengeHne B 3KOHOMUKO-MAaTeMaTUYECKOE MOJEIMPOBAHUE,
Teopuss wurp B pHUCK-MeHemKMeHTe, ONTUMU3ALMOHHBIE METOAbl B  YIPaBJICHUH,
MareMaTHuecKkue METOJbl TEOpUM NpUHATHS pemeHuid, Haydno-ucciemoBartenbckas paboTa,
[ToaroToBkH K cjave U caya rocyIapcTBEHHOrO 3K3aMeHa, BhIOTHEHNE U 3aluTa BBITYCKHON
KBaJIM(DUKALIMOHHOM paboTHl.

1. IlepeueHb MJIAHHPYEMBIX
pe3yJbTAaTOB) M0 JUCUMILIUHE

Leabio OCBOCHUS [AHHOW NUCHUIUIMHBI SBJseTcs (OPMUPOBAHUE NpPEACTaBICHUI 00
OCHOBHBIX OOBEKTAaX, MOJEISIX M METOJax JWCKPETHOW MaTeMaTHKH, pa3BUTHE aOCTPaKTHO-
JIOTUYECKOT'O MBIIUICHHUS.

3agaveili OCBOEHHMS JUCLUIUIMHBI SIBJISETCS OBJAJCHUE CTYACHTaMHU  OCHOBHBIMHU
METOJaMH TUCKPETHONM MaTeMaTHMKH M TNpUMEHEeHHe uX B Oyaymied mnpodeccrnoHalbHON

pe3yabTaTtoB  00y4eHuss (o0pa3oBaTebHBIX

JESTCIILHOCTH.
B pesynbrate OCBOCHHS TpPOTpaMMbl OOYYAIOIIMKCS TOJDKEH OBJAJETh CICAYIONIMMU
pesyapTaTamMu  oOydeHusi (B TaOimuIle TIPEACTABICHO COOTHECEHHE 00pa30BaTENIbHBIX

PEe3yIbTaTOB O6yquI/I${ IO AUCHUIIIMHC ¢ HHAUKATOpaMH JOCTHIKCHU A KOMHGTGHHHﬁ):

OO6pa3oBarenbHbIe Pe3yabTaThl JUCIUTIITMHBI
(aTansl HopMUPOBAHUS AUCITUTUIHHBI)

Kommerenius u
WHJIUKATOPHI €€

NOCTH)KEHUS B 3HaeT yMeeT Bmaneer
JHCIHAIIIHHE

VK-1. Criocoben OP-1. 3naer MeTonapl OP-2 Ymeer OP-3 Bnaneer
OCYILIECTBIISATh MOUCK, | KPUTHUECKOTO aHAJIN3a | MPUMEHSTh HaBbIKaMH pediekchu
KPUTHYECKHUI aHaIU3 M CHHTE3a CHCTEMHBIH ITOIXO/T TI0 TIOBOY
Y CUHTE3 uHpOpMaLUH JUISL peILICHHs COOCTBEHHOM U Ty>KOMH
uH(popMaIuy, ITOCTABIICHHBIX 33]1a4 MEBICITUTEILHON
MIPUMEHSATH JICATCIIEHOCTH
CHCTEMHBIHN MOJIXO0J
JUTSL peIIeHUs
MMOCTaBICHHLIX 33724
VK-1.2. [Ipumensier
norudeckue Gopmbl 1
MPOIIEIYPHI, CIIOCOOEH
K pedaexcuu mo
MOBOY COOCTBEHHOM
U 9yXKOH
MBICIINTE TbHOH
eI TCIIbHOCTH.
[1K-1. Cnocoben OP-4. 3naer ponb u OP-6 ymeer OP-7 Bnazeer
OoCBauBaTh U MECTO MaTEMATUKH B OCYIIECTBIISTH OTOOP JIeHCTBIEM
HCIOIb30BaTh o0111eli KapTHHE y4e0HOTO COZIepKaHMsl | TIPOCKTHPOBAHUS

TEOPETHUYECKHE

HAaY4YHOI'O 3HAaHW,;

IS €10 peaTi3alliy B

pazIMYHBIX (hopm




3HAHUS U OP-5. 3naer pa3m4HBIX opmax YUeOHBIX 3aHSATHH,
IIPAKTUYECKHE CTPYKTYpY, COCTaB U o0yueHus B OP-8 Bnazeer
YMEHHUSI U HaBBIKU B JTMJAKTUYECKUE COOTBETCTBUH C HaBBIKOM ITPUMEHEHHUS
peAMETHOU €IMHUIIBI COJICPYKAHUST | COBPEMEHHBIMU Pa3JIMYHbIX METOIOB,
obnactu npu IIKOJILHOTO Kypca TpeOOBaHUAMH K MPUEMOB U

pelIeHUN MaTEMaTHKU. 00pa30BaHUIO. TEXHOJIOTUH B
npodeccuoHaNbHBIX 00y4eHUU MaTeMaTHKe.
3az1ad.

[IK-1.1. 3naer

CTPYKTYpPY, COCTaB U

TUAAKTHYECKHE

€IUHULIBI

MPEIMETHOM

obnactu

(mpeno1aBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBIISITH OTOOP

yueOHOro

COJIepKaHus Ui €ro

peanuzanuu B

pa3auuHbIX hopMax

00yJeHus B

COOTBETCTBUHU C

TpeOOBaHUSIMU

dI'OC OO0.

[1K-3. Criocoben OP-9. 3naer OP-11 Ymeer OP-13. Bnageer
dbopMupoBaThH XapaKTEPUCTUKY OKa3bIBaTh HaBBIKAMH
Pa3BUBAIOIILYIO JIMYHOCTHBIX, NeITarOTMYECKYIO OpraHu3aluu U
00pazoBaTenbHYIO MIPEMETHBIX U TIOJIEPKKY MIPOBEICHUS 3aHATHUI C
cpeny A METAaIpPEIMETHBIX o0ydarommmcs B HCIOJIb30BAHUEM
JIOCTHOKCHHS pe3yNbTaToOB B 3aBUCHUMOCTH OT UX BO3MOKHOCTEH
JUYHOCTHBIX, KOHTEKCTe 00yueHHUs 00pa3oBaTeNbHBIX 00pa3oBaTeNbHOM
MPEAMETHBIX U MaTEeMaTHKE; pE3yNbTaTOB,; cpelibl ISt
METaNpPEeIMETHBIX OP-10. 3naer OP-12 Ymeer JOCTIKEHHUS
pe3ynbTaTOB 0COOEHHOCTH OpraHU30BbIBATh 00pa3oBaTeNbHBIX
o0y4deHus MHTErpalyu yueOHbIX | y4eOHBIN Mpoliecc ¢ pE3YNBTaTOB U
cpencTBamMu MIPEIMETOB IS UCIIOJIb30BAHUEM oOecrieyeHHs KauecTBa
MIPETNO0/1aBaeMbIX OpraHM3alliK Pa3HbIX | BO3MOXKHOCTEH yueOHO-

y4eOHBIX TIPEMETOB. | CIIOCOOOB yueOHOI o0pa3zoBatensHOI BOCITUTATEIILHOTO
I1K-3.1. Bnaneer JIESITETbHOCTH. CpeIbl ISl pa3BUTHS MPOIIECCA CPEACTBAMU
crocobamu MHTEpeca K IPeAMETY | MaTeMaTHKH.
MHTETPaLU B paMKax YpOYHOU U

yueOHBIX MPEIMETOB BHEYPOUHOMU

JUISL OpraHU3aIuN JeSITEIIbHOCTH.

pa3BUBAKOLLIEH
yaeOHOMH
JESATEIIBHOCTH
(uccremoBaTenbCKON
, IPOEKTHOM,
rpyHHoBOM U JIp.).




2. O0beM MCUMIVIMHBI B 3a4YeTHbIX EIMHMLAX C YKa3aHMeM KOJHMYecTBa
aKaJleMHYeCKHX YaCcOB, BbIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4amommxcs
npenoaasaresieM (1o BUAaM y4eOHbIX 3aHATHI) M HA CAMOCTOATEIbHYI0 PadoTy
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3. Copepxanue MUCHUILUIMHBI, CTPYKTYPHPOBAaHHOe MO TemaMm (pa3geinam) ¢
yKa3aHHeM OTBeIeHHOr0 HAa HUX KOJHYEeCTBA aKaJAeMHYeCKHX 4YacOoB M BH/IO0B
yueOHBbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX YACO8 U
6U006 YUEOHBIX 3aHAMUIL

KonnuecTBo yacoB 1o ¢popMam opranusaniv 00y4eHus
v g 2 :
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1 cemecTp
KomOunaTtopuka 2 4 10
Bynessl pyHKIMM 4 6 15
Teopus rpados 6 10 15
Bcero no qucuun/uHe: 12 20 40

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNTUHbL




Kparkoe cogep:kanue Kypca

1. KomOuHaTopuka
IIpaBuno cymmel. IlpaBuno ymHoxeHud. Pasmemenus. IlepectaHoBku. buHOMHaIbHBIE
KO3 PHUITUEHTBI. Coueranus (TOIMHOXKECTBA). Coueranus c MMOBTOPECHHUSIMU
(MynpTUMHOXECTBA). PasmelieHuss ¢ TOBTOpeHHsIMU. PelieHue OJHOPOIHBIX JUHEHHBIX
PEKYPPEHTHBIX YpaBHEHUH.

2. ByJueBbl GyHKUMH
Onpenenenne OyneBbIx GYHKIUA U oniepaniii Haj HUMH. CBs3b OyJIeBbIX (PYHKITUH C Teopuei
MHokecTB. JJH® u KH®. Ynpoumenue JJH® u KH®. Kaptst Kapro. CIH® u CKHO,
pasnokeHue GyHKIUN 1Mo nepeMeHHbIM. [lommHoMbl XKerankuna. [lomHbie cucTemMbl PyHKITUI.
Teopema Ilocra.

3. Teopus rpagos
Omnpenenenue u criocoOs! 3ananus rpada. Crenens BepumHbl rpada. M3omopdusm rpados.
Casznbie rpadsl. JBynonasHbie rpadsl. Teopema Kenura. JlepeBbs. MUHMMaIBHOE OCTOBHOE
nepeBo. [lmockue rpadul. Diineporsl rpadbl. B3semennsie rpadnl. Anroputm J{eWKCTphI
Oprpadsr. CereBbie rpadsl. Packpacka rpada.

4. TlepeyeHb yueOHO-METOANYECKOr0 ODecrieyeHHs JJIsl CAMOCTOATEIbHON padoThl
o0y4aromuxcs Mo JUCIUNIHHE

CamocTtosTenbHas paboTa CTYACHTOB SBJISETCS 0c000i Gopmoii opraHu3ai y4eOHOro
nporecca, MPEACTaBIIOMAs COOOM  IUIAHMPYeMYIO, TO3HABaTeNbHO, OPraHMW3allOHHO |
METOAMYECKH HAIMpPaBIIIEMYyI0 JEATEIbHOCTh CTYJICHTOB, OPUEHTHPOBAHHYIO Ha JOCTH)KECHHUE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBISIEMYIO 0€3 MpsAMOW TIOMOINM  IIPEroJaBaTels.
CamocTtosTenbHas paboTa CTYACHTOB SIBIISIETCS COCTABHOM 4acThi0 y4eOHON pabOThI M MMeEeT
[ENBI0 3aKpeIyIeHHe W YriyOJeHne MOJydYeHHBIX 3HAHWA M HaBBIKOB, ITOMCK M MPHOOpETeHHE
HOBBIX 3HAHUH, a TAK)KE BHIMOJHEHUE YUeOHBIX 3a/JaHUM, MOJATOTOBKY K MPEACTOSIINM 3aHATHSIM
u sk3ameHy. OHa mpeaycMaTpuBaeT, Kak MpaBWiIo, pa3paboTKy pedeparoB, HamMCaHUE
JIOKJIA/IOB, BBIMOJIHEHHE TBOPYECKHX, WHAMBHUIYalbHBIX 3a/laHUM B COOTBETCTBUHU C y4eOHOM
IPOTPaMMOii (TEeMaTHYECKUM TUTAHOM U3YyYSHHS AUCUIUIUIMHBI). Tema s Takoro BBICTYIUICHUS
MOKEeT OBITh MpEeJIOKEHa IpernojaBaTeseM WM H30paHa caMMM CTYJEHTOM, HO MaTepuall
BBICTYIUICHUSI HE JOJDKEH IyOJIMpOBaTh JIGKIMOHHBIA Martepuan. PedepaTuBHBI MaTepuan
CIIY’)KUT JIOTIOJIHUTENIbHOW MH(popManued 11 paboThl Ha NPAaKTUYECKUX 3aHATHAX. OCHOBHas
IeNTb JAHHOTO BHA pabOTHI COCTOUT B OOYUEHHUH CTYJACHTOB METOJIaM CAMOCTOSITEITHHON paObOTHI
¢ yueOHbIM MaTepuasioM. J[Jsl TOJHOTHI YCBOEHUSI TEM, BBIHECEHHBIX B MPAKTHYECKUE 3aHSTUS,
TpeOyercs pabora ¢ mepBouMcTOYHMKaMH. Kypc mpemycMaTpuBaeT CcamMOCTOSATENIbHYIO padoTy
CTYACHTOB CO CIIENMANBbHOW JnuTeparypoil. CiielyeT OTMETHTh, YTO CaMOCTOsITeNIbHAs paboTa
CTYAECHTOB Pe3yJIbTaTHUBHA JIUIIb TOTJa, KOT/1a OHA BBINOJIHIETCS CUCTEMAaTHYECKH, IUIAaHOMEPHO
U IIeJICHAIIPABIICHHO.

3ajaHug Ui CaMOCTOATENbHOM  paboThl  IpeAyCMaTpHBAalOT — MCIIOJIb30BaHUE
HEOOXOJUMBIX TEPMHMHOB M TIOHATUH 1O mpobiemMatuke kKypca. OHM HalenuBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOoro marepuaia, Mouck oubimorpaduyeckoro
Matepuala 1 AJIEKTPOHHBIX HCTOYHHKOB WH(GOPMAIINH, WIUTFOCTPATUBHBIX MaTEPUAIOB. 3aaHus
[0 CaMOCTOSITEIbHOM paboTe JaroTcs IO TeMaM, KOTOpble TpeOyIoT OMOJIHUTETbHON
npopabOTKH.

OO0umii 00beM C€aMOCTOSATENBHOM pPAabOTHl CTYAEHTOB MO JAMCLUHUIUIMHE BKIIIOYAET
AyJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSTEIBHYIO pa0OTy CTYACHTOB B TEUEHHE CEMECTpA.

AyIUTOpHAs CaMOCTOsATENbHAs paboTa OCylIecTBIsAeTCs B (hOpME BHIITOTHEHUS TECTOBBIX
3aJ]aHAl, Keic-3a7ad, MHChMEHHBIX MPOBEPOYHBIX padOT M0 IUCHHIUIMHE. AYAMTOpHAs
caMmocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTepUaNoOB, KeWc-3aaay Mo pasjaeiam
JVICTIATUTAHBL.

BHreaynuropHas camoctosiTenbHast paboTa ocymiecTBisieTcs B hopmax:
- MIOATOTOBKH K YCTHBIM JIOKJIaJiaM (IIOATrOTOBKa pedeparoB);



- peuieHue 3a1a4 (JIOMalIHUX 3aJaHui) 10 U3y4aeMbIM TeMaM.

OC-1. Camocmoamenvnas paboma

1. Ckonpkumu crocobamu U3 TpymIbl B 24 yeroBeKa MOXHO BbIOpAaTh JBOMX JI€JE€raToB Ha
KoH(pepeH1uoo?

2. CKOJIbKO TpeX3HaYHBIX YHCEI MOKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5, ecnu udpel B gucie
HE TIOBTOPSIFOTCS?

3. W3 xomoapl, comepkaimieid 52 kapThl, BRIHYIM 10 KapT. B CKONBKHX ClydasX Cpeau 3THUX
KapT HE OKaXXETCsI HU OJIHOTO Ty3a?

4, CKOJIbBKUMHU Pa3Iu4YHBIMU CITOCOOaMHU MOKHO TepecTaBuTh OykBbl B ciioBe MUCCHUCUIIN
TaK, 4T00BI 0fHOBpeMeHHO 3 OykBbI C He cTosutn moApsa ¥ 4 OykBel 1 He cTosuM OApsiA.

5. Haiinute ¢opmyny oOmero ujgeHa IMOCIeI0BaTeIbHOCTH, 3alaHHOM pPEeKypPEHTHBIM
cooTHOMEHUEM: Xn+2 = (D + 2)Xn+1 — 2bXn; Xo = @, X1 = 2.

0OC-2. CamocmoamenvHas paboma
1. TlpoBeppTe paBEHCTBO, IOCTPOUB TAOJIMIIBI 3HAYCHUH COOTBETCTBYKOIIUX (YHKIUI:

Xvy=(X—oy)-oYV.
2. BeisicHuTe, siBNsieTcs i cucteMa QyHKIui {Xy, X vy, X @ Y, Xy Vv YZ v ZX} TOJTHOM.
3. Tocrpoiite MuanmanbHyo JJH® s dynknmn (X, X,,X,) = (XX, = X,) © (X | X,X;).

OC -3. Konmponavnas paboma.
1. HaiiTi MaTpuIlbl CMEKHOCTH M MHIIMJICHTHOCTH JIJIs rpada:

\

2. OnpenenuTsb, H30Mop(1)Hm IIM IaHHbIE napLI rpados:

AA“HH%«X

3. SIBnsAroTCs U AaHHBIE Tpadbl ABYA0IbHBIMU? 11300pa3uthk qBY10JIbHBIE Tpadbl ¢ BbIIEIEHUEM

4. Jlnst JaHHOTO B3BELIEHHOTO rpad)a HAiTH MUHUMAJIbHBIA OCTOB.

"
a

5. Haiiaure kparyaidiumii MapipyT, Beaymuit 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 yueﬁno-memommecmte mamepuaiol:

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

2. KypeneBa T.H. JluckpeTHas marematuka. ¥Y4eOHO-METOAMUYECKOE 1MOcoOue Aiisi OaKanaBpoB
MEIaroru4ecKuX HampaBJICHUN NOATOTOBKM — YibsHOBCK. Yal'IIY um. U.H. VYnwsHosa.
2017. Tom Yacts 1.— 25 c.

9.HpnMepHLIe OLCHOYHBbIC MAaTEpuajJdbl A TIPOBCACHUA TEKYIIEr0 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
IPEUMYIIECTBEHHO HE Ha cOooOIIeHHe o0yyarolmeMycs KOMILIEKCa TEOPETHYECKUX 3HAHHUM, HO
Ha BBIPA0OTKY y OakajgaBpa KOMIETEHIIUN — IMHAMHYECKOT0 Habopa 3HaHUM, YMEHUM, HAaBBIKOB
U JIMYHOCTHBIX Ka4yecTB, KOTOPbHIE MO3BOJIAT BBIMYCKHHKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE Tpy/Ja ¥ YCHEIIHO NpOo(eCCHOHATIBHO PEATn30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCTOIB3YIOTCS KaK TPaJULMOHHbIE, TaK U
MHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpoOJsA. IIpu 3TOM MOCTENEHHO TpaJULMOHHbBIE
CpPEICTBa COBEPILUCHCTBYIOTCS B pPYCIE KOMIIETEHTHOCTHOIO IIOJIXO0Ja, a WHHOBAL[MOHHBIE
CpeZCcTBa aIalTUPOBAHBI I IOBCEMECTHOIO PUMEHEHHUSI B POCCUMCKON BY30BCKOM IIPAKTHUKE.

Leas npoBeaeHHs] aTTeCTALMM — TPOBEPKAa OCBOCHHUS 00OpPa30BaTENBbHOW MPOTpPaMMBI
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cpopMUpPOBaHHOCTb 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpome:xkyToyHast aTrecTanMs OCYIIECTBIIETCS B KOHLE CEMECTpa U 3aBeplIacT
WU3y4EHUE IUCLUIUIMHBL, IOMOTaeT OLEHHUTh KPYIIHBIE COBOKYIHOCTH 3HAaHWW W YMEHUH,
(dbopmMHpOBaHUE ONPEIEICHHBIX KOMIETEHIIHH.

OLEHOYHBIMM  CPEICTBAMU TEKYILIErO OLICHUBAHMS SBISIFOTCS: JOKJIAA, TECThl 11O
TEOPETUYECKHM BOIpOCaM JUCHMIUIMHBL, 3alUTa MpakTUdeckux pador u T1.m. KoHTponb
YCBOEHHs Marepuajla BEIETCsS PpErysIpHO B TEYEHHE BCErO0 CEMECTpa Ha MPaKTHYECKHX
(ceMuHapcKux, 1a00paTOPHBIX) 3aHATHUSAX.



/o

CPEJACTBA OIEHUBAHMWNSI,
HCIIOJIb3yEMBIE I TEKYLIEr0 OLICHUBAHUSA
moKasaressi QOPMUPOBAHUST KOMIICTCHIIUN

OOpazoBatenbHbIE
pe3yNbTaThl JUCIUTLTAHBI

OueHouyHbIE CpeCcTBA AJIA TeKyei
arTecTalnu
OC-1 CamocrosTenpHas paboTa

OC-2 CamocrosiTenpHas paboTa

OC-3 KonTposbHas paboTa

OueHoYHbIE CpeICTBA /ISl IPOMEKYTOUYHOM
aTTecTaluu
IK3aMeH

OC-4 3auer B hopMe yCTHOTO coOeceTIOBaHUS

OP-1. 3naet MeTOIbI KPUTHYECKOTO
aHaJM3a U CUHTE3a HHPOPMALUU
OP-2 YMeeT npuMeHSTh CUCTEMHBIN
MOJXOJ AJIsl PEeLLCHUs
MOCTaBJICHHBIX 3a71a4

OP-3 Bnageer HaBbIKaMu
pedaekcun 1mo moBoay COOCTBEHHOM
U 4y>KOM MBICIUTEIbHON
JESITEIIbHOCTH

OP-4. 3naet poab U MeCTO
MaTeMaTHKU B OOIIeH KapTUHE
HAy4YHOT'O 3HAHMUS;

OP-5. 3HaeT CTpPyKTypy, COCTaB H
JTUJAKTHYECKHE €IMHUIIBI
COJIep’KaHUsl  IIKOJIBHOTO  Kypca
MaTEeMaTHKHU.

OP-6 ymeer ocyuecTBIsTh OTOOp
y4eOHOro COJIep)KaHUsS JId  €ro
peanu3anud B Pa3NUYHBIX (Hopmax
0o0y4eHUsT B  COOTBETCTBUHU  C
COBPEMEHHBIMH  TPEOOBaHHUAMH K
00pa3oBaHMUIo.

OP-7 Bnaneer nelictBuemM
MIPOEKTUPOBAHMSI Pa3IUYHbIX (HopM
yueOHBIX 3aHATHH,

OP-8 BJIa/ieeT HaBbIKOM
IIPUMEHEHUS Pa3IM4YHBIX METOJOB,
MIPUEMOB U TEXHOJIOTUN B 00yYEeHUH
MaTEMaTHKE.

OP-9. 3HaeT  XapaKTEpPUCTUKY
JUYHOCTHBIX, MPEIMETHBIX "
METANpPEIMETHBIX  PE3yJIbTaTOB B
KOHTEKCTE O0yYeHUs] MaTEeMaTUKE;
OP-10. Brianeer HaBbIKOM
MPUMEHEHHUS Pa3IMYHbIX METOIOB,
IIPUEMOB U TEXHOJIOTHH B 00y4EeHUHU
MaTeMaTHKe.

OP-11 Ymeer oka3biBaTh
MeAarorn4ecKyro MoAepxKKy
00yYaromuMcs B 3aBUCUMOCTH OT MX
00pa3oBaTeNbHbIX PE3YIbTATOB;
OP-12  Vmeer  OpraHu3oBBHIBaTh
y4eOHBIN po1uece C
HCII0JIb30BaHNEM BO3MO>KHOCTEHN
o0Opa3oBaTesbHOI Cpenbl TUIS
pa3BUTHs HMHTEpeca K INPEIMETY B




paMKax YpOYHOM H BHEYpPOUYHOH
JIeATETbHOCTH.

OP-13. Bianeet HaBbIKaMU
OpraHu3aIy 1 MPOBEICHUS
3aHSTHUI C UCTIOJIb30BAaHUEM
BO3MOKHOCTEH 00pa30BaTeIbHOM
Cpe.bl ISl TOCTHKEHUS
00pa3oBaTeNbHBIX

OnucaHne OIEHOYHBIX CPEACTB M HEOOXOIUMOIro 000pYyIOBaHUS (IEMOHCTPAIIMOHHOTO
Marepuaia), a TakK >K€ MPOUEAYphl M KPUTEPUHM OLICHUBAHUS WHIUKATOPOB JOCTHUKEHUS
KOMITETCHIIMH Ha pa3JIMUHbIX dTanax ux GOopMHUPOBAHHUS B IIPOLIECCE OCBOCHUS 00pa30BaTEIIbHOM
nporpamMmbl  npeacTtaBieHbl B DOHAE OLEHOYHBIX CPEJICTB JJsi  TEKYIIEro KOHTPOJIs
yCIIeBAEMOCTH M MPOMEKYTOYHON aTTeCTallUU.

Mamepuanst, ucnoibyemole 0 MeKyuie20 KOHMPOs yCnesaemocnu
odyuarowuxca no oucyuniune

Marepuansl Juist Opraiu3aliii TeKyIeh aTTeCTalluy PEACTaBICHbI B 1.5 MPOrpaMMBl.

Mamepuansi, ucnonvzyemole 0151 RPOMEHCYMOUYHO20 KOHMPOJIA YCRECAEMOCHU
odyuarowuxca no oucyuniune

OC-4. 3auer B popme ycTHOrO codece10BaHUs
IlepeyeHb BONIPOCOB K 3a4eTy

1. IIpaBusno cymmsl. [IpaBuio yMHOXKEHHUS.

2. Pa3zmemenus. [lepecranoBku.

3. bunomuanbabie ko duimenTer. Couetanus (IOIMHOKECTBA).

4. CoueraHusi ¢ MOBTOPEHUSAMHU (MYyJIbTUMHOXECTBA). Pa3MenieHus ¢ MOBTOPEHUSIMHU.
S. Perienue oAHOPOIHBIX IMHEMHBIX PEKYPPEHTHBIX YpaBHEHHH.

6. Onpenenenre 0yneBbIX QYHKIUI U ONlepalluy HaJl HUMHU.

7. CBs3b OyneBbIX (QyHKIMI ¢ TeOpHUel MHOXKECTB.

8. JH® u KH®. Ynpomenue JJTH® u KH®. Kapter Kapno.

9. CAH® u CKH®, pasnoxxeHue GyHKIMNA O HEPEMEHHBIM.

10. [Tonmnnoms! XKerankuHa.

11.  Tlonnsle cuctemsl ¢pyHkiuid. Teopema Ilocra.

12. Ompenenenne u cnocoObl 3amanusi rpada. Crenenb BepmmHbl Tpada. Mzomopduszm
rpagos.

13.  CsszHble rpadml.

14.  JIBynonwHsble rpadsl. Teopema Kenura.

15. epeBbsi. MUHHMaIbHOE OCTOBHOE AEPEBO.

16.  Ilnmockue rpadsl.

17. DiisIepoBHI TpadBbI.

18.  BsBemenHnsle rpadsl. Anroput™ JleiKkcTpsl
19.  Oprpadsr. CereBble rpadbl.

20.  Packpacka rpada.

B koHIIe n3yueHus TUCIMITIIMHBI TOABOASTCS UTOTH PabOTHI CTYAECHTOB HA JIGKLIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurepun oueHnBaHus 3HAHUI 00YYAIOIIUXCH 110 JUCHHUILIMHE




Dopmuposanue 6a1TbHO-PEUMUH20801 OYeHKU pabombl 00yUaOuWUxXcs

ITocemenue Pabora Ha
TTocemenue .
N NPAKTHYECKHUX | MPAKTUYCCKUX | 3a4€T
JIEKIAHA .
3aHATHH 3aHATUAX
Pasz0anoBka o 6x 1=6 10 x 1=10
152 Gama 32 Gamra
1 BUJaM paboT 0aJuIoB 6a/u10B
cemecTp | CymMMapHBbIit 6 GamioB 16 6ayoB 168 6amna 200 6anmoB
Makc. 0aynI Max max max max

Kpumepuu oyenusanus pabomol 0byuaroue2ocs no umo2am cemecmpa

Banasl (2 3E)
«3a4TEHO) ooitee 100
«HE 3aUTCHO» 100 u meHee

6. MeToauyeckune yKkazaHus 1Jisi 00y4alImMXcs 10 OCBOCHUIO AU CHHMIIIUHBI

VYcnenrnoe u3ydeHue Kypca TpeOyeT OT 00ydaromuxcsi MOCEIICHUs JIEKINM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHS BCEX Y4YEOHBIX 3aJaHUil mpernojaBaTels,
O03HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKHUU — OJHa U3 (POpM aKTHUBHON CaMOCTOSATENIBHOM paboThl 00ydaroluxcs,
TpeOytomiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHYHO, IIOCJEJ0BAaTENIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE IOJIOKEHUS, BBIBOABI, 000011eHUs, (HOpMYIUPOBKH. B KoHIlE Jekuuu
MpenoiaBaTelib OCTaBIseT BpeMs (5 MHHYT) I8 TOro, 4TOObI OOy4aromuecs HMeIn
BO3MOKHOCTb 33/1aTh YTOUHSIOIINE BOIPOCHI 110 U3ydaeMoMy MaTepuany. M3-3a HetocTaTouHoro
KOJINYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IIOJHOM OOBEME,
IIOITOMY TpENoJaBarellb, IO CBOEMY YCMOTPEHHIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB, pEKOMEHAYS Ty WM HHYIO Juteparypy. Kpome storo, mis
JY4IIEro OCBOEHUS Marepuaja M CHUCTeMaTu3allMd 3HAaHUH MO JUCLUUIUIMHE, HE00XOIUMO
MOCTOSIHHO pa30uparh MaTepuaibl JIEKIUI 10 KOHCHEKTaM M y4eOHbIM mocoOusiM. B cimydae
HEOOXO0AMMOCTH 00paIaThCs K MPErnoiaBaTellto 3a KOHCYIbTalueH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHAM.

ITpn moaroTroBke K IMPAaKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH HM3Y4UTh TEOPETUYECKUI
MaTepHuaj 1o TeMe 3aHSThs (MCHOJIb30BATh KOHCHEKT JEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAaKOMUTbHCS C JOMOJIHUTENILHOMN TUTEpaTypoid, P HEOOXOJMMOCTH JJONOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHeHuii,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUUECKOro MaTepHaia, CTYAEHTY clielyeT oOpamarbcs 3a
KOHCyJIbTalluel K mpenojaBarento. Mas Ha KOHCYJIbTAllMIO, HEOOXOAMMO XOPOLIO MPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTHueckoro 3aHATHS MpenoaBareib 3HaKOMUT CTYJIEHTOB C TEMOM, Oraniaer
IUTaH IIPOBEACHUS 3aHATHS, BBIIACT 337aHus. B TeueHue OTBEJIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paloThI CTYIEHT MOXET OOpaTUTHCS K MPENOAaBaTello 3a KOHCYAbTalluell Win pa3bscHeHusIMU. B
KOHIIE 3aHSTHS POBOAUTCS ITPUEM BBIOJHEHHBIX 3aJJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBINOIHEHUS TPAKTUYECKHUX 3/IaHUH OILIEHUBAIOTCS B OaJlax, B COOTBETCTBHH C
0ayuIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH

3anamue 1. llpaBuina koMOMHATOPUKUA. OCHOBHBIE KOMOMHATOPHBIE OOBEKTHI.




Ilenw: T103HAKOMUTHCS C TMOHSATUSMU KOMOMHATOpHAsl 3ajada, MEepPECTaHOBKA, pa3MEIIeHHE,
codeTranne, OMHOMHUAIbHBIE KO3 duIHeHTs. HaydnuThcss MPUMEHATh MpaBHiIa KOMOMHATOPUKH,
pa3nn4yaTth KOMOMHATOPHBIE OOBEKTHI M BHIYUCIIATE KOMOMHATOPHBIC YHCIIA.

PexomeHpanmu Kk caMoCTOSITEJILHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUYECKOTO 3aHATHSL.

2. IToBTOpUTH JEKIIMOHHBIN MaTeprall IO TEME 3aHATHS.

3anamue 2. PexyppeHTHbIE COOTHOIIICHUS

Ilenw: T103HaKOMUTBHCS C TNOHATHEM PEKYPPEHTHOE COOTHouleHue (ypaBHeHue). Hayuutbes
pemiate  JHUHEWHbIE  OJHOPOJHBIE  PEKYppPEHTHbIE  COOTHOLIEHUS C  TOCTOSIHHBIMHU
K03 (ppHULIEeHTaMU.

Pexomenpanmu Kk caMoCTOSITEJIbHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUYECKOTO 3aHATHSI.

2. IIoBTOpUTH JIEKIMOHHBIN MaTeprai 1o TEME 3aHATHUSA.

3anamue 3. bynesbl QyHKIMH

Iens: TloznakoMuThCsl ¢ MoHATHEM OyieBa ¢yHkims. Hayuutbes 3amaBath OyieBbl (DyHKITUH
pasHbIMU criocob6aMu. M3ydnuTh cBsi3b OyJIeBbIX (GYHKINN C TEOPHUEH MHOMXKECTB.

PexoMeHnaanum K camocTosiTeJIbHOM padoTe

1. IlpopaboTath MaTepHal Mo TeME NPAKTUYECKOTO 3aHSTHUS.

2. [1oBTOpUTH JIEKLIMOHHBIN MaTEpUaI 110 TEME 3aHATHUS.

3anamue 4. Hopmansubie GopMbl OyneBbIX QyHKIUI

ILenw: Tloznakomutses ¢ nonstusmMu JH®, KHO, CIIH®, CKH®, kaptei Kapno. Hayuurcs
yIpoImare OyIeBbl QYHKIUU, PACKIIAIBIBATE OYICBI (DYHKIIUU IO IEPEMECHHBIM.
Pexomenganmu Kk caMoCTOSITEJIbHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHATHSI.

2. [ToBTOPUTH TEKIIMOHHBIA MaTepUa [0 TEME 3aHITHUS.

3anamue 5. Ilonunowm XKerankuna. [TonHble cucTemMbl OyleBbIX (GYHKIUH.

Ilens: Tlo3HakOMUTBCS C TOHATHSAMU MONMHOM JKerankuHa, MOJIHAs cHCTEMa OYJEBBIX
¢bynkuuit. Hayuntbes onpenensiTe MOJHOTY CUCTEMBI ¢ TOMoIIbI0 TeopeMsl [locTa.
Pexomengaumm Kk caMoCTOSATEILHOM padoTe

1. IlpopaboTath MaTepHal Mo TeMe NPAKTUYECKOTO 3aHSTHS.

2. [loBTOpUTH JIEKIIMOHHBIN MaTepUal 10 TEME 3aHSTHSL.

3anamue 6. OCHOBHBIE IOHATHUS TEOPUH TpadoB.

Iens: 1103HaKOMUTBCS € MOHATUAMU Ipad), CTENEHb BepIIMHBL, H30MopdHbIe rpadsl. HayunTcs
omnpeAensaTh BUJ rpada, 3a1aBath rpad pasIMyHbIMU CIIOCOOAMH, CUMTATH CTEIIEHb BEPLINHABI.
PexoMenganmu Kk caMmocTosiTeIbHOM padore

1. [IpopabGoTaTh MaTepHaII MO TEME MPAKTUIECKOTO 3aHATHSI.

2. IloBTOpUTH JIEKIMOHHBIN MaTEpUAI 110 TEME 3aHATHS.

3anamue 7. Cs3uble rpadbl. DiinepoBbl rpadsbl.

IJens: T103HaKOMUTBHCS C TMOHATUSMU MapLIPYT, LENb, LUUKI, IMyTh, KOHTYp, 3HIepoB rpad.
Hayuurtbcs onpenensts BU MapuipyTa u CBsI3HOCTh Tpada.

PexoMenganmu K caMoCTOATEILHOM padore

1. IlpopaboTath MaTepHal Mo TeMe NPAKTUYECKOTO 3aHITHUS.

2. IToBTOpUTH JEKIIMOHHBIN MaTeprall IO TEME 3aHATHS.

3anamue 8. JIsynonbubie rpadsl. JlepeBbsa. OcToBHOE nepeBo. B3BemnieHHbIH Tpad.



Ilens: T103HAKOMUTBCS C TOHATHEMH IBYIOJIBHBIN Tpad, IepeBo, OCTOB, B3BEUICHHBIH rpad.
Hayuutbcs npoBepsTh rpad Ha ABYAOJIBHOCTH C MOMOLIbIO TeopeMbl KeHuHra, nmpuUMEHSTbH
QITOPUTMBI IIOMCKAa OCTOBHOIO JE€peBa M MHUHUMAJIBHOIO OCTOBA, IPHUMEHATH AJITOPUTM
JleHKCTpHI.

Pexomenaanum Kk caMmocTosITe/IbHOM padore

1. IlpopaboTate MaTepHal MO TEME NPAKTUYECKOTO 3aHSTHUS.

2. I1oBTOpUTH JIEKLIMOHHBINA MaTepUa 110 TEME 3aHITHSL.

3anamue 9. Ilnockue rpadsl. Packpacka rpada.

Heasn: Ilo3HaKkOMHUTBCA € MOHATHSAMU IUIOCKUH rpad, IUIaHapHble Tpad, packpacka rpada,
npaBWIbHAs packpacka rpada. Hayuntbess ompenenars IIaHapHOCTh rpada, HCKaTh
IPaBUIbHYIO PaCKpacKy rpada ¢ MUHUMaJIbHBIM KOJIMYECTBOM KPacoK.

PexomeHnganum Kk caMocTosiTe/IbHOM padore

1. IlpopaboTate MaTepHal MO TEME NPAKTUYECKOTO 3aHSITHUS.

2. [loBTOpUTH JIEKLIMOHHBIN MaTepUa 10 TEME 3aHSTHUSL.

3anamue 10. Oprpader. CeTeBbie Tpadbl.

Heab: IlosHakomuTbest ¢ moHsATUSMU oprpad, cereBod rpad. HayuuTbes cTpouTh ceTeBbIC
rpadsl.

Pexomenganmu Kk caMoCTOSITEIbHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHATHSI.

2. [ToBTOpUTH IEKIIMOHHBIA MaTepUa 10 TEME 3aHSTHS.

7.1lepeyeHb OCHOBHOW U JONOJHUTEJILHOI yueOHOM JuTepatypbl, UHTepHET-pecypcoB,
HEeO0XOAUMBIX VIS OCBOCHUSI JUCIHUIJIMHBI
OcHoBHas JIuTEpaTypa
1. 3aitueBa, O.H. Marematuyeckue MeTOAbl B MPHIOKEHUSX. J(MCKpeTHass MareMaTuka :
yuebnoe nmocoodue / O.H. 3aitnesa, A.H. Hypues, I1.B. Manos ; Kazanckuii HarmoHaJIbHBIN

UCCIIEIOBAaTEeNIbCKUI TexHoNorndeckuii yHuBepcuteT. — Kaszanp : Kaszanckuit HaydHo-
uccaeaoBarenbckuil Texnonornueckuit yausepcutet (KHUTY), 2014. — 173 c. : tabm., ui. —
Pexum JocTyna: o HOJIITUCKE. — URL:

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

2. OcwumnoBa, B. A. OcHOBBI TUCKPETHOW MaTeMaTHKH : yueOHoe mocobue / B. A. OcunoBa. —
2-¢ m3a., pon. — MockBa : ®OPYM : UH®PA-M, 2020. — 157 c¢. — (Bsicmee
obpa3zoBanue: bakamaspuar). - ISBN 978-5-00091-404-5. - Tekcrt : anexkrponHslid. - URL:
https://znanium.com/catalog/product/1088379

3. XonakoB, B. E. JluckperHas matemartuka : yueOHoe mocobue / B. E. Xonmakos, H. A.
CokonmoBa. — MockBa : MHOPA-M, 2020. — 542 c¢. — (Bsicmiee oOpa3oBaHue:
bakanaspuar). - |ISBN 978-5-16-013184-9. - Tekcr : osnekrponHsldi. - URL:
https://znanium.com/catalog/product/1117204

Jlono/IHUTeIbHAS JIUTepaTypa

1. Kanmeman, C. A. DKCTpeMmaJbHBIC 3a/ladyd JUCKPETHOM MaTeMaTHUKH : YYeOHUK /
C.A Kanuenan. - M. : U]l ®OPYM : UHOPA-M, 2018. - (Briciee o6pa3oBanue). - ISBN
978-5-8199-0633-0. - Texkcr : AJIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/938037

2. OxymoB, C.M. JluckpeTHas MaTeMaTHKa: TEOpUS W TPAKTUKa pEmIeHus 3aaad T10
uHpopmaruke : [16+] / C.M. OkynoB. — 4-e u3n., snekTpoH. — Mocksa : JlaGoparopus
3Hanui, 2020. — 425 c. : i — (Ilemarornueckoe obpazoBanue). — Pexxum mgoctyma: 1o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=222848



https://biblioclub.ru/index.php?page=book&id=428299
https://znanium.com/catalog/product/1088379
https://znanium.com/catalog/product/1117204
https://znanium.com/catalog/product/938037
https://biblioclub.ru/index.php?page=book&id=222848

. CrenmanpHble IIaBbl MATEMATUKH. JluckpeTHas MaTeEMaTHKa: YuebHoe nocoodue / CaHpOHOB

N.B., 3tokun I1.H., BeneButuna C.C. - Boponex:BI'JITY um. I'.®. Mopo3zosa, 2014. - 118 c.

- Tekcr : anexrponnsiid. - URL: https://znanium.com/catalog/product/858550
Hnmepnem-pecypceol

DnekTpoHHas OnbIMoTeKa
http://biblioclub.ru/index.php?page=book_view red&book id=231616
OnexTponHas 6ubnmoreka http://znanium.com/bookread2.php?book=241722
OO6mepoccuiickuii MaTeMaTH4YeCKui moptai http://www.mathnet.ru
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