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MecTo 1MCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

HucuummuHa «JluckpeTHble Moaenu B HWH(OPMATHUKE» OTHOCHTCA K JUCIHILTHHAM
obs3aTenpHOM Yactu bioka 1. Jucrumauael (Moaynu) IIpeaMeTHO-MEeTOINYECKOro MOIYJIsS 110
npopmmo «MupopmaTrkay y4eOHOro IUIaHAa OCHOBHOW NpPOQEeCcCCHOHATIBHON 00pa3oBaTeIbHOM
MIPOrpaMMBbI BBICIIEr0 00pa3oBaHus — MPOrpaMMbl OakajgaBpuara 10 HaIlpaBJICHUIO TOJITOTOBKU
44.03.05 Tlenarormdeckoe obOpa3oBaHue (C ABYMs MPOQHISIMU MOATOTOBKH), HAMPABICHHOCTh
(nmpodwunp) obpaszoBarenbHON Tporpammbl  «Matematuka. WMHpopmatuka», o4HOHW (HOPMBI
o0OydeHusl.

JucuuniuHa omupaeTcsi Ha pe3ynbTarhl 00y4deHHs, CQOpPMHUpPOBAaHHBIE B paMKax
muctumuiiH  JluckperHas — mareMaruka, — MaTemaTWuecKMe€ ~— OCHOBBI  HMH(OPMATHKH,
Matemaruueckas JOrHKa.

Pe3ynbrarthl M3ydeHHs] AWCHMILTAHBI SBISIFOTCS OCHOBOW JUIsl M3YYCHHUS AUCHUILIMH U
MPOXOKIACHUS IpakTUK: Teopus anroputMoB, Hayuno-uccienoBatenbckas padora, [loarotoBku
K clade H cJavya TroCyJapCTBEHHOTO JK3aMeHa, BEBINOTHEHWEe | 3alluTa BBITYCKHOU
KBaTM(UKAITMOHHONW PaOOTHI.

1. Ilepeuenbr mMIAHHPYEMBIX  pe3yJbTaTOB  00yueHuss (0Opa3oBaTeJbHBIX
pPe3yJbTaTOB) MO JUCHUIIHHE

Lenabio ocBoeHUs NaHHON IUCHUIUIUHBI SBISETCS (HOPMUPOBAHHME NPEICTABICHUN 00
OCHOBHBIX JHCKPETHBIX MOJEISIX B HWH(GOpPMATHKE, pPA3BUTHE aOCTPAKTHO-JIOTHYECKOTO
MBIIIICHHSL.

3agaveld OCBOCHMS JUCIMIUIMHBI SIBIISICTCS OBJAJACHHE CTYJACHTAaMH OCHOBHBIMH
METOJIaMU  MOCTPOCHHSI JAMCKPETHBIX MoOAenei U TpUMEHEHHE uX B Oynymen
poheCCHOHATTLHON IeATEIHOCTH.

B pesynbTare ocBoeHHS MpoOrpaMMbl OOYYaOIIUNCS TOJKEH OBIAJCTh CIEAYHIOIIUMU
pedynbratamMu  oOydeHuss (B TaOmWIle TPEICTABICHO COOTHECEHHE 00pa30oBaTEIIbHBIX
PE3yNbTaTOB 00YUYESHHSI IO AUCHUIIIIMHE C UHAUKATOPAMH JOCTHKEHUS KOMIIETEHIIUH )

Komnerennus u OO6pa3zoBarenbHble pe3ybTaThl JUCIUILIMHBI
WHJUKATOPHI €€ (aTamnsb! GOpPMUPOBAHMS TUCIIUILTAHBI)
JOCTHUXXCHUS B 3HAET ymeeT BJIQJICET
JTUCLUTUINHE
IIK-1 OP-1. 3naer pomb u | OP-3. YMmeer OP-4. Bimageer
CnocobeH ocBanBaTh M | MECTO MAaTEMAaTUKH | OCYIIECTBIATH OTOOpP | ACHCTBHEM
UCIOJIb30BATh B 00111ei1 KapTUHE y4eOHOTO COJIEp’KaHusl | IPOEKTUPOBAHUS
TEOPETUUYECKHE 3HAHUS U | HAYYHOTO 3HAHHS; JUIS €10 peali3allii B | pasiM4HBIX GopM
npakTudeckue ymenus u | OP-2. 3naer pazIMuHBIX hopmax y4eOHBIX 3aHATHH,
HAaBBIKU B IIPEIMETHOU CTPYKTYpY, COCTaB U | 00y4eHHs B OP-5. Brnageer
00JIaCTH MPH pelIeHUH T TAaKTHIECKHE COOTBETCTBUH C HaBBIKOM ITPUMEHEHHSI
npodeccroHalIbHbIX €IMHUIIBI COBPEMEHHBIMU Pa3IMYHBIX METO/IOB,
3aja4 coJiepKaHus TpeOOBaHUSIMH K MIPUEMOB U TEXHOJIOTUI
IK-1.1 3HAeT | MKOJIBHOTO Kypca 00pa30BaHUIo. B 00y4eHUH
CTPYKTYpy, COCTaB U | MAaTEMaTHKH. MaTeMaTHKe.
JUIaKTHYECKHE
eIMHUIBl  TPEJAMETHOMN
o0nactu
(mpenosiaBaeMoro
peaMeTa).
I1K-1.2. Ymeer
OCYIIECTBIISTh otbop
y4eOHOro CcoJiepKaHus
JUIS €ro peaiau3aluu B
paznmuuHbIX hopmax




oOyueHus B
COOTBETCTBUU c
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2. O0pbeM IUCHUILIUHDI

B 3QYE€THBIX €IUHUIAX ¢ YKas3aHueM KoOJIHIeCTBa

aKaJeMHYeCKHX YaCOB, BbIJ€JIEHHbIX HA KOHTAKTHYI PadoTy 00y4amwiuuxcs ¢
npenoaasaresieM (1o BUIaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJIbLHYIO padoTy
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3. Copep:xkaHue TUCHUIUIMHBI, CTPYKTYPHPOBaHHOEe MO TemaMm (pa3geiaam) ¢
yKa3aHUeM OTBeJeHHOr0 Ha HUX KOJHYECTBA AKaJeMUYECKHX YacOB U BHUI0B

Y4eOHBIX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeeoenno20 Ha HUX KOJIUUECHBA AKAOEMUYECKUX YACO8 U

61006 YUeOHBIX 3aHAMUTL

KonnyectBo yacoB no ¢gopmam opraHu3anvy o0y4eHus
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Anroputmsl Ha rpagax 8 14 15
Maremaruueckast JJOTHKa 6 8 9




Bcero mo fucuumiMHe: 18 30 33

3.2. Kpamkoe onucanue cooeprcanus mem (pazoesos) OUCyunIuHsl

Kpartkoe coaep:kanue kypca

1. Teopusi MHOXKeCTB.
MmuoxectBa. Onepanuy HajJl MHOKECTBAMH. 3a71aul KOMOMHATOPHUKH.

2. Auaropurtmbl Ha rpadax.
[IpencraBnenus rpagoB. MeTos moucka B MIMPHUHY U ITyouny. Haxoxxaenue siinepoBa UK.
Briaenenue KOMIOHEHT cBA3HOCTU. OCTOBHBIE 1epeBbsi. MUHUMAaIBHOE OCTOBHOE JIEPEBO.
Kparuaiimue mytu Ha rpade.

3. MaremaTtuueckasi J0rHKa.
Bynesa anre6pa u noruka BeicKazbiBaHuid. [IpeacraBnenue popmyl B KOHBIOHKTUBHOW U
IU3BbIOHKTUBHOM HOpMalIbHBIX Gopmax. Jlornueckoe cinenctaue. Jloruka npeIukaToB NEPBOTo
MOPSAKA.

4. TlepeyeHb yueOHO-METOAUYECKOT0 o0ecneyeHHs IJIsl CAMOCTOATEIbLHONH padoThI
00y4yauuxcsi Mo JMCUUILIHHE

CamocrosTenbHas paboTa CTYyJCHTOB SBJISETCS 0CO00H (OPMOI OpraHu3anuu y4eOHOTO
mporecca, IpejacTaBisomas co0oil IMIaHUpPyeMylo, II03HaBaTelIbHO, OPraHU3alMOHHO U
METOAMYECKH HANPABISIEMYIO JESTEIBHOCTh CTYACHTOB, OPHEHTHUPOBAHHYIO Ha JOCTH)KCHUE
KOHKPETHOTO  pe3yibTaTa, OCYLIECTBIseMylo 0e3 MpsMOH MOMOIIM  IpernoJjaBaTes.
CamocrosTenbHas padoTa CTYIEHTOB SIBJSIETCS COCTAaBHOM 4YacThiO Y4eOHOW pabOTHI M MMEET
LIEJIBI0 3aKpeIUIeHHE U YIiIyOJieHHe MOJIYYEeHHBIX 3HAHUN M HaBBIKOB, ITOMCK U NPHOOpETeHHE
HOBBIX 3HAHWH, a TAK)KE BBHITIOJHEHNE Y4eOHBIX 3aaHUH, TIOATOTOBKY K MPEACTOSIIUM 3aHATHIM
u sk3aMmeHy. OHa mpenycMaTpuBaeT, Kak IpaBWilo, pa3paboTKy pedeparoB, HamMcaHUe
JIOKJIAJIOB, BBITTOJIHEHHE TBOPUYECKUX, WHIMBHIYaJbHBIX 3a/JaHUH B COOTBETCTBHM C y4eOHOMU
IporpamMMoil (TeMaTH4eCKUM IUIAHOM M3Yy4YeHMs AMCLUUIUIMHBI). Tema 1 Takoro BBICTYIUICHHUS
MOXeET OBITh IpEJIOKEeHA MpenojaBaTeleM WIM H30paHa caMHM CTYAECHTOM, HO MaTephal
BBICTYIIJICHUS. HE JOJDKEH JyOnupoBaTh JIEKIMOHHBIM Matepuan. PedepaTuBHbIl Marepuan
CITY’)KUT JTOTIONIHUTENbHOW WH(popManuend st paboThl HAa MPAKTUYECKUX 3aHATHAX. OCHOBHAs
1eJIb JAHHOTO BHJIa paOOThI COCTOUT B 00YYEHHUHU CTYACHTOB METOJIaM CaAMOCTOSITENIbHON PaboThI
¢ y4eOHBIM MaTepuaioM. J[JIsi MOTHOTEI YCBOEHUS T€M, BHIHECEHHBIX B MPAKTUYECKUE 3aHATHS,
TpebyeTcst pabora ¢ mepBoucrouHukamu. Kypc mpemycmarpuBaeT CaMOCTOSITENBHYIO PaboTy
CTYJICHTOB CO CIIEHHATIBHOM JuTepaTypoil. CieayeT OTMETHTh, YTO CaMOCTOSITEIbHas paboTa
CTY/IEHTOB Pe3yJbTaTHUBHA JIUIIb TOT/1a, KOTJ]a OHA BBIIOJIHIETCS CUCTEMAaTHYECKHU, IIJIAHOMEPHO
U IIeJICHAIPABIICHHO.

3amaHus IS CaMOCTOSITENbHOW — pa®OThl  MpeAyCMaTpUBAalOT — MCIIOJIb30BaHHE
HEOOXOMMBIX TEPMUHOB M TMOHATHM 10 mpodiremaTuke Kypca. OHHU HalenMBAalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO W3y4aeMOoro MaTepualna, MOUCK Ombiuorpaduveckoro
MaTepHalia U JIEKTPOHHBIX UCTOYHUKOB HH()OPMAIINH, HIUTFOCTPATUBHBIX MaTepHAIOB. 3aTaHus
[0 CaMOCTOSITENbHOW paboTe MaloTCs IO TeMaM, KOTOpble TpeOyloT JIOMOJIHUTEIbHON
popaboTKH.

OOmmii 00beM CcaMOCTOSATENBHOM padOThl CTYACHTOB M0 JUCHMIUIMHE BKJIIOYAET
ayJAMTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATENbHYIO paObOTy CTYI€HTOB B TE€UEHUE CEMECTpA.

AynuTopHas caMoCToATeNbHas paboTa OCyIIECTBIIATCS B (JOPME BBHIMOIHEHUS TECTOBBIX
3aJaHuid, KeHc-3a/1a4, MUCHMEHHBIX TIPOBEPOUYHBIX pabOT M0 AWUCHUILTUHE. AyTUTOpHAs
caMmocTosiTeNbHast pabota obecriedeHa 0a30i TECTOBBIX MaTepHaloB, Keic-3aJad Mo pasjenam
JTVCTIUTUTAHBL.

BreaynutopHas camoctosiTenibHas paboTa ocyIiecTBisiercs B popmax:



- MOJITOTOBKH K YCTHBIM JJOKJIaZaM (ITOAroTOBKa pedeparon);
- peuieHue 3a7a4 (JOMalIHUX 3aJaHui ) 10 U3Yy4aeMbIM TEMaM.

OC-1. 3auwuma peghepama
Temut pechepamos

. I'padsl ¢ uBeTHBIMU peOpamu.
. Uucno pa3nuyHeIx rpadoB ¢ N BeplIKHAMHU.
. Boccranosnenue rpados.
. [ToKpBITHS U YITAKOBKYU B T€OpHUH TpadoB.
. MeTtoapl IMHEWHOM anreOpsl B TeOpun rpados.
. [Ipumenenue Teopun rpad)oB B IPOrpaMMHUPOBAHHH.
. MeTo1pl MaTeMaTUYECKUX JI0KA3aTEeIbCTB.
OO1mIe3HaYuMOCTh ¥ BBIMIOJIHUMOCTh  ()OPMYJNT  JIOTMKH  TMPEAUKATOB.  AJITOPHTMBI
pacrno3HaBaHus 0011e3HaYMMOCTH (OPMYII JTOTHUKHU MPEIUKATOB.
9. IIpoGaeMbI HETPOTUBOPEUHUBOCTH, TTOJHOTHI, PA3PEIINMOCTH TEOPHH.
10. MartemaTHueckas JOTUKa U IPOrpaMMHOE 00ecriedeHre KOMITBIOTEPOB.

ONOUAWN R

OC-2. Camocmoamenvuasn paboma
3agaua. ['pad 3amxan criuckom peodep.
Cuwnras naHHbIi rpad HEOPUEHTUPOBAHHBIM, 0003HAUNTH €T0 BEPUIMHBI U pEOpa pa3HbBIMU
CHUMBOJIAMU U OIPEJEIINUTb.
1. Buarpada.
2. CreneHu KaX10W BEPIIUHBI
3. Iloctpouth MaTpULIbl HHIUAEHTHOCTH U CMEKHOCTH
4. Paccmotpets wactu rpada. [Tokazars moarpad, cocrosmmuii u3 TpéX BepmuH. CKOIBKO
Takux noarpados MoxxHO HalTH B AaHHOM Tpade? [lokazate npumepsl nepeceueHus u
o0benuHeHus yacteit rpada
5. IIpuBecTn mpuMepsl HUKIMYECKOTO MapUIpyTa, LENH, IPOCTOM LENH.
6. Onpenenurtb HEHTP, AUAMETP U paauyc rpada.
Cuntas rpad opueHTHPOBAHHBIM, OIPEIEIUTD
1. Crenenu BepmuH
2. Marpulbl ”HIMJIEHTHOCTU M CMEKHOCTH.
3. TlpuBectu nmpuMepsl MyTH, OPUEHTHPOBAHHOMN IIETIH, TPOCTOH LIEMH, KOHTYpa, ITUKIa U
IIPOCTOTO IMKIIA.

OC -3. KonuTpoabHasi pabora.
1. IMonp3ysick 3aKOHAMU PaBHOCUJIBHOCTH, YIIPOCTUTE CIEYIOIINE POPMYJIIbl JOTUKU

BbICKa3bIBAHUN
1) A—>(B—(A&B));
2) (AvB)&(Av B);
3) AvBv(A&B);
4) A—-> B&C;

2. Jlokaxurte, dYTOo crenymomue (GOpMyTBl JIOTHKH  BBICKA3bIBAHUW  SIBIISFOTCS
TaBTOJIOTUSAMM:

1) (A&B)—A; 2) (A>B)—( B— A); 3) A—>(AVB).

3. anummuTe Kaxayo Gopmyny Oyneoit anredpsl B JJHO, KH®, CJH®, CKHD
A&(A—B); 2) (A—>B)—(B—A); 3) (Av C)—>(B&C);
4. HaiinguTe oTpUIIaHUS CIAeAYIOMIX GOpMYI:



1) Yx(P(x)&Q(x));
2) Ix(P(Xx)vQ(x));
3) Vx3y(R(x,y)—>L(x.));
5.BBenuTe npenukaTel Ha COOTBETCTBYIOIIMX MHOXKECTBAX W 3AIUIIMTE MPU UX TIOMOIIH
CJIEYIOIINE BBICKA3bIBAHUS B BUAC (DOPMYIT JIOTUKH TPETUKATOB:
a) CyIECTBYET TAKOe LEI0e YNCIIO X, 9To X° — 4 = 0;
0) I M00O0T0 IEWCTBUTENBHOTO YHCIA X CYIMIECTBYET TaKOE JCWCTBUTEIHHO YHUCIIO Y,
4T0 Y2 = X;
B) JIUIs JTX00OTO IEJI0r0 YKCia X, eCIu X > 2, TO x?>09,
6. Haiinure oTpunianuie BRICKa3bIBaHUS «HEKOTOPHIC JIFOH HOCSIT OUKI)

OC-4 Tect
[IpumepHBIe BOIIPOCHI:
1. BeiGepute BepHOE yTBEpKICHUE!

Hano: U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3}, B={2,3,4,5}. AUB pasro
1) {6,7,8,9}

2) {0,1,9}

3) {1,4,5}

4) {1,2,3,4,5}

5) {2,3,6,7,9}

2. Jlannast popMmyJia JIOTUKH BbickasbiBanuii A—(AvB) sBisercst:

1) BoInonHUMOM,
2) OmnpoBepKUMOH,
3) TaBromoruei,
4) TIpoTHBOpEUHEM.

3. Uncmo KOMITOHEHT CBS3HOCTH rpada paBHO. ..

ﬂﬂ}l CaAMOCmOAMENbHOU NOO20MOBKU K 3AHAMUAM RO Oucuunﬂuuepekomeuoyemm
ucnoJjibzoeambs yue6no-mem00uuec1<ue mamepuaiiol:

1. Kypenea T.H. Dnements! Teopuu rpagoB. YueOHO — METOAMYECKOE TTOCOOUE JIs
CTY/ICHTOB TI€IarOTMYECKUX BY30B.- YibsiHOBcK: Yl T1Y, 2011.

2. KypeneBa T.H. [luckpeTHast MaTemMaTuka. Y4eOHO-METOIUYECKOE MTocoOne st OakaaaBpoB
MEeIarOrMYeCKNX HalpaBJICHUM NOATOTOBKM — YibsaHOBCK. Yil'IlY um. M.H. VYnssnosa.
2017. Tom Yacts 1.— 25 c.



O.1lpumepHble OILEHOYHBbIE MAaTepUaJ bl /Js NPOBeJeHUS] TEeKYylero KOHTPOJIs
yCIeBAEMOCTH M NMPOMEKYTOUYHOM aATTeCTAlUM 00y4aIOIIMXCH MO INCHUILTHHE

Opranusanus ¥ NpoBeJeHNe ATTECTALUH CTYAEHTA

®I'OC BO mpomecca OpUEHTHPOBAHBI TMPEUMYIIECTBEHHO HE Ha COOOIIEHUE
oOyyarolemMycss KOMIUIEKCa TEOpPeTHYECKMX 3HaHUM, HO Ha BbIPaOOTKY Yy OakaiaBpa
KOMIIETEHIIM — JAMHAMHYECKOro HaboOpa 3HAHWHM, YMEHMH, HaBHIKOB M JIMYHOCTHBIX Ka4eCTB,
KOTOpbIE IO3BOJIAT BBITYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha pPBIHKE TpyJda U YCIIELUIHO
poecCHOHAIEHO PeaTn30BbIBATHCA.

B npouecce onenku 6akanaBpoB HEOOXOJMMO HCIOJIB3YIOTCA KaK TPaAULMOHHBIE, TaK U
MHHOBAIlMOHHBIE THUIBI, BUABI U (HOpMBI KOHTpOss. [Ipy 3TOM MHOCTENEHHO TPAAULMOHHBIC
CPEICTBa COBEPLICHCTBYIOTCA B PYCJIE€ KOMIIETEHTHOCTHOIO IIOAXOAA, a HMHHOBAalMOHHBIE
CPEICTBA aJallTUPOBAHBI JIJIS [IOBCEMECTHOIO IIPUMEHEHUS B POCCUNCKON By30BCKOW IIPaKTHKE.

Ileasb mpoBeneHMsi aTTeCcTAllMH — I[IPOBEPKAa OCBOEHUS 00pa30oBaTEIbHOM MPOrpaMMbl
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTeIbHbBIX PE3YJILTATOB.

IIpomexyToyHass aTrTecTalusi OCYLLIECTBISIETCS B KOHIIE CEMECTpa M 3aBeplIacT
U3Y4YEHHE JUCLMIUIMHBI, I[IOMOTAeT OLEHUTh KPYIIHBIE COBOKYIIHOCTH 3HAaHUN M YMEHHI,
(dopMHpOBaHUE ONPEAECICHHBIX KOMIIETEHIIUH.

OLEHOYHBIMU CpEICTBAMHU TEKYLIETO OLEHHMBAaHUS SBJSIFOTCS: JIOKJAM, TECTHl IO
TEOPETUYECKHM BOIPOCAM IMCUUIUIMHBI, 3allMTa MPAKTHYeCKUX padbor u T.m. KoHTpOib
YCBOGHHUSI MaTepHaja BEIETCS PErysipHO B TEYEHHE BCEro CeMecTpa Ha MPAaKTHYECKHX
(cemuHapcKuX, 1a00pATOPHBIX) 3aHATHSIX.

No CPEJICTBA OHEHUBAHUS, O6pagoBaTem,H},1e

o/t UCTIONIb3yEMBIE JUTSI TEKYIIIET0 OIIEHUBAHUS TTOKa3aTess PE3yIIbTATHI JUCIIATLIAHEL
(hOpMHPOBaHUS KOMITETCHINN

OueHovHbIe CPpeACTBa UIA TeKyInel arrectamun | OP-1  3Hare  pomb u MECTO
OC-1 3amura pedepara TUCIMIUIMHBL B oOmmIe  KapTuHe
HAYYHOTO 3HAHHMS;

OC-2 CamocrositenbHas padora
OP-2 3HaTh CTPYKTYpy, COCTaB H

OC-3 KonTponpHas paboTa JIUJIAKTUYECKUE €IUHULBI COJIepKAHUS
JIACITUATLINHBL,
OC-4 Tect
OP-3 3HaTk OCHOBHBIE TIPUEMBI U
OueHoYHbIe CPEACTBA /I POMEKYTOUHOM METOZBI pelleHHs] NpoliieM M 3aja4
aTTeCTAIMH MpeIMETHON 00J1aCTH.
IK3aMeH

OP-4 ymeTh OCYHIECTBISATH OTOOP
OC-5 Dx3amen yu4eOHOro  coaepKaHWs  UIi  €ro
peamuzali B pa3IMYHBIX QopMax
00y4eHHsI B COOTBETCTBUH C
COBPEMEHHBIMH  TPEOOBaHUSIMU K
00pa30BaHHUIO.

Onucanue OIEHOYHBIX CPEJICTB M HEOO0XOAMMOro o0opynoBaHHS (IEMOHCTPALMOHHOTO
Marepuanga), a TaK € IMPOLEAypbl M KPUTEPUU OLIEHWBAHHUA MHIUKATOPOB JOCTHXKEHHUS
KOMITETEHIIMI Ha pa3INMyHbIX dTanax ux GopMUPOBaHUS B MPOIIECCE OCBOECHUS 00pa30BaTEIbHOMN
IporpaMmbl  npeacraBieHbl B QOHIE OLEHOYHBIX CPEACTB JUI TEKYLIErO0 KOHTPOJIA
YCIIEBAEMOCTH U IMPOMEKYTOUHON ATTECTALINH.

Mamepuanwi, ucnonv3yemovie 013 MeKyuie20 KOHMPOIA yCneeaemocmu




odyuarowuxca no oucyuniune

Matepuassl A1 OpraHu3aluy TEeKYyIeH aTTecTalluy IPeCTaBICHbI B 1.5 TPOrPaMMBI.

Mamepuansi, ucnons3yemole 0111 RPOMEHCYMOUHO20 KOHMPOJIA YCRECAEMOCHU

RROOo~No RN E

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

o0yuaruuxca no OUCyuUnIuUHe

OC-5. Dk3ameH B popMe YCTHOTO codece0BaAHMS
IIpumepHBIii HepeYeHb BONPOCOB K IK3aMeHY
OcHOBHBbIE ONepalvy HaJl MHOKECTBAMHU.
Anrebpa MHOXKECTB.
IlepecranoBku. Uncio nepecTaHoOBOK.
Paz6uenus. Yucno pa3OueHwHid.
Coueranus. Uucno coueranuid.
[TonsiTre rpada.
Peanunzanus rpada Ha IIIOCKOCTH U B IPOCTPAHCTBE.
[IpencraBnenns rpagoB B MaMsATH KOMIIBIOTEPA.
ANropuT™M 1oucka B riryOuHy.
AJropuUTM MOUCKA B LIMPUHY.
Bbizienenne KOMIOHEHT CBA3HOCTH B rpade.
ITonsaTtue 006 3inepoBbIX MyTsaX. Kpurepun ux cyiecTBoBaHUS
AnropuM noucka 3usepoBa HUKIIa.
OcroBHoe niepeBo. [Touck ocToBHOrO iepeBa.
B3Bemiennsle rpadsl. [locTaHoBKa ONTHUMH3AIMOHHBIX 3a/1a4.
[Torck MUHUMABHOTO OCTOBHOTO JIEpEBa.
[Touck kpaTyaiimmx myTei B rpade.
Bricka3biBaHUs, ONEpaliy JIOTUKH BbICKA3bIBAaHUM.
[Tonsitue popmybl.
WuTepnperanust GopmyI B JTOTHKE BbICKa3bIBAHUH.
Bbynesa anre6pa.

Hpe,[[CTaBJ'IeHI/Ie (bOpMy.]'I B KOHBIOHKTUBHOM U TU3bIOHKTUBHOM HOPMaJIbHBIX

bopmax.

23.
24,
25.
26.
27.
28.
B koHI1e n3yueHust JUCIUITIIMHBI TOIBOAATCS UTOTH pabOThI CTY/IEHTOB Ha JIEKIIUOHHBIX U
MPAKTUYECKHUX 3aHATUAX IIyTEM CYMMHPOBaHUS 3apa0OTaHHbBIX OaJIOB B TEUCHHE CEMECTpA.

Jlornueckoe cnencreue. Kpurepun.

Wnest meTona pe3oronuu.

[TonsTHE TEpMa K ITpeAMKaTa.

[Toctpoenue ¢popMyil B JIOTHKE MPEIUKATOB EPBOTO MOPSAKA.

WuTepnperanust popmyin B JOTUKE IPETUKATOB IIEPBOTO MOPSJIKA.

IIpencraBnenue GopmyI B MpeABApEHHON HOPMANIbHOM (opMme.

Kpurtepun oneHuBaHus 3HAaHUH 00y4AIOIIMXCS 110 JUCHUILIHHE

Dopmuposarue 6aLIbHO-PeMuUH20801 OYeHKU pabomuvl 00yYaAOUWUXCS



TMocemmenue ITocemenne Pabora Ha
eI 7a00paTOPHBIX | TabOpPaTOPHBIX | JK3aMEH
3aHATUN 3aHATHUIX
Pas6amtoBka o 9x1=9 15x 1=15 212 Gasion 64 Gaa
8 BUZaM paboT 6asioB 0aoB
cemectp | CyMmapHbIii 9 Gammos max | 24 Oamna 236 GanoB 300 Gamnos
Makc. 0an max max max

Kpumepuu oyenusanus pabomer ooyuarowe2ocsa no umozam cemecmpa

Ouenka Baxaer (3 3E)
COTITUIHOY 271-300
«XOpOILIO» 211-270

«yJI0OBJIETBOPUTEIILHOY 151-210
«HEY/I0BJIETBOPUTEIBLHO 150 u menee

6. Meroauyeckne yKa3aHus A/ 00y4arOLIMXCsl 10 OCBOCHUIO AU CHHILIUHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OoT 0O0y4aromuXCsl MOCEIICHHS JICKIUH, aKTUBHOU
paboThl Ha MPaKTUYECKUX 3aHATHSIX, BBINOJHEHMsS BCEeX Y4YEOHBIX 3aJaHMi IpernoaaBatrels,
O3HAaKOMJICHHsI C OCHOBHOM U JTOTIIOJHUTEIBLHOM JINTEPaTypOH.

3anuch JIeKIUH — 0/1Ha U3 (POpPM aKTMBHOH CaMOCTOATENBbHOM paboThl 00yyaromuxcs,
TpeOyromas HaBHIKOB W yMEHHS KpaTKO, CXEMAaTW4YHO, IOCJIEJOBATEIbHO M  JIOTUYHO
(uKCUpOBaTh OCHOBHBIC IOJIOKEHMS, BBIBOJIbI, 00001eHNs, (GOpMYIUPOBKH. B KoHIEe nexkuuu
npernojaBaTesib OCTaBisier Bpems (5 MuUHYT) Ui TOro, 49roObl OOydarolluecs HMENn
BO3MOXXHOCTb 3aJjaTh YTOUHSIOLME BOIPOCHI 110 U3y4aeMoMy MaTepuainy. M3-3a HeocTaTouHOro
KOJIMYECTBA ayJUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YAAE€TCS OCBETHTh B IOJIHOM OOBEME,
MIO3TOMY TIPENO/AaBaTelb, IO CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT Ha
CaMOCTOSITENIbHYIO PabOTy CTYIEHTOB, PEKOMEHIys Ty WIH UHYIO JuTeparypy. Kpome storo, s
JYYIIEr0 OCBOEHHUS MaTepualla M CHCTeMAaTHU3allMM 3HAaHUW 10 JUCHUIUIMHE, HEe00XO0IUMO
MIOCTOSIHHO pa3z0MpaTh MaTepuaibl JIEKIUH MO KOHCHEKTaM W y4yeOHbIM mocobusiM. B ciydae
He00X0IMMOCTH 00palaThCst K MPEeno1aBaTeio 3a KOHCYIbTallUEH.

IToaroroBka Kk J1aG0OPaTOPHBIM 3aAHATHSIM.

[Ipu moaroToBke K J1a00PATOPHBIM 3aHATUSAM CTYIEHT JOJDKEH M3YYUTh TEOPETUUECKUI
MaTepHal 1Mo TeMe 3aHATHs (MCIO0JIb30BaTh KOHCIEKT JIEKIHH, U3yYUTh OCHOBHYIO JINTEPATYpY,
O3HAKOMHTHCS C JONOIHUTENILHON JIUTEPaTypoid, Mpy HEOOXOAUMOCTH JONOJHUTH KOHCIIEKT, Jienast
B HEM COOTBETCTBYIOILIWE 3allMCU U3 JMTEPATypHBIX HMCTOYHUKOB). B ciydae 3arpyaHenuii,
BO3HUKAIOIIUX IPU OCBOCHHWH TEOPETHMYECKOI0 MaTepuana, CTYJIEHTYy CleayeT oOpaiarbes 3a
KOHCYJIbTAIle K MperojaBaTento. Vs Ha KOHCYIbTALUIO, HEOOXOJMMO XOpOIIO MPOAYyMaTh
BOIPOCHI, KOTOPBIE TPEOYIOT pa3bsiCHEHUS.

B navase nabopaTopHOro 3aHATHS MPENoaBaTeNlb 3HAKOMHT CTYJEHTOB C TEMOM, OrIamiaeT
IJIaH TIPOBEJCHUS 3aHATHS, BBIIACT 3aaHusl. B TeueHue oTBECHHOTO BPEMEHHU HA BBITIOJHEHHE
paboThI CTYAECHT MOXKET 0OpAaTUTHCS K MPETo1aBaTeNo 3a KOHCYIbTAlUeH WK pa3bsiCHEHUAMU. B
KOHIIE 3aHATHUS IPOBOUTCS MPUEM BBIITOJHEHHBIX 3a/1aHHM, coOece10BaHIE CO CTYIEHTOM.

Pe3ynbpTaThl BBINOIHEHHS JIAOOPATOPHBIX 3/TaHHUH OLIEHUBAIOTCS B Oaijiax, B COOTBETCTBUH
¢ 6aJUIbHO-PEUTHHTOBOM CHCTEMON YHUBEPCUTETA.

IInanb1 1a00paTOPHBIX 3aAHATHI
3anamue 1. Muoxecta. Onepanun HaJl MHOKECTBAMH

Ilens: PaccMoTpeTh 3a/1a4M, CBA3aHHBIE C BBIIIOJIHEHUEM OIlEpaliuil Hal MHOKECTBAMU,
LIKOJIBHOTO Kypca MaT€MAaTUKH.




PexoMeHganmu K caMoOCTOAITE/ILHOI padoTe
1. IIpopaboTare MaTepuai Mo TeMe MPAKTHIECKOTO 3aHSATHSI.
2. [ToBTOpUTH NEKUMOHHBIN MaTepHall 0 TEME 3aHATHUS.

3anamue 2. KomObunaropHas 3agada. OCHOBHbIE IpaBUIa KOMOMHATOPUKU.

Ilenv: PaccmoTpeTh 3amauM Ha  IIPAaBHJIA CYMMBI M ITPOU3BEACHHUS LIKOJIBHOIO Kypca
MaTEMaTHUKHU.

Pexomenaanmum Kk caMocTosiTe/IbHOM padore

1. ITpopaboTtate MaTepuai o TeMe MPAKTUIECKOTO 3aHATHSI.

2. I1oBTOpUTH JEKIIMOHHBII MaTepHa 10 TeME 3aHATHS.

3anamue 3-4. [lepectaHoBKH, pa30UCHUs, COUYCTAHHUS.

Ileny: PaccMOTpeTh 3a7aud ¢ OCHOBHBIMH KOMOHHATOPHBIMHU OOBEKTaMH U (HOpMyJIaMu,
ONPEACIISIIOIIMMEI UX YUCIIO MIKOJIBHOTO Kypca MaTEMATUKH.

PexomMenganum Kk caMoCTOSITEJILHOM padoTe

1. I[IpopaboTarh MaTepua 1o TeMe MPAKTUICCKOTO 3aHSITHS.

2. I1oBTOpUTH JEKIIMOHHBII MaTepHAa 110 TEME 3aHATHSI.

3anamue 5. OCHOBHbBIE IOHATHS TEOPUH I'padoB.

Ilens: PaccmoTperh 3amaud Ha  ompeneseHne Bujaa rpada u cnocoObl 3aaaHus rpados.
Paccmotperts 3anaun EI'D no undopmaruke, pemiaeMsle ¢ IoMOLIbio rpados.
PexomMenganum Kk caMoCTOSITEJILHOM padoTe

1. [IpopaboTats MaTepuai 0 TeMe NPAKTHYECKOTO 3aHSATHSL.

2. IToBTOPUTH JIEKIMOHHBII MaTepua 1o TeMe 3aHsTHSL.

3anamue 6. CBs3HBIC TPAdBI.

Ilens: PaccmoTpeTh 3a1auM Ha olpeaesieHHe CBA3HOCTH rpada. PaccMoTpers 3amauum mo
nH(pOpMaTHKe, peliaeMble ¢ TOMOIIbIO TpadoB.

PexoMeHnganmu K caMoOCTOAITEIbHOM padoTe

1. IlpopaboTate MaTepuai Mo TeMe MPaKTUYECKOTO 3aHATHSI.

2. [ToBTOpUTH NEKIMOHHBIN MaTepHAall IO TEME 3aHATHUS.

3anamue 7. AnropuUTMBI IOUCKA B INTyOUHY U IIUPHHY.

IJens: 1103HaKOMMTBCS C aNTOPUTMAMU MOUCKA B TIyOMHY M MIMpHHY. HayuuTcs mpuMeHSTbH
JAHHBIC aJITOPUTMBI K PEILIECHUIO 3a1a4.

PexoMeHnanum k caMoCTOATEIbHOI padoTe

1. ITpopaboTtate MaTepuan o TeMe NPaKTUYECKOT0 3aHATHUSI.

2. I1oBTOPUTH JEKIIMOHHBII MaTEpHAJ 110 TEME 3aHSATHSI.

3anamue 8. Onepanuu Hax rpadamu. KommnoHeHTa cBsa3HOCTH Tpada.

Ienw: [1o3HAKOMUTHCA C TOHATUSAMHU MOCT U IIapHUp. Hayuurtcs onpeaensTb YMCiIO0 KOMIIOHEHT
CBSI3HOCTH rpada.

PexomMeHnganum Kk caMoCTOSITEJIbHOM padoTe

1. IlpopaboTark MaTepuai Mo TeMe MPaKTUUECKOTO 3aHSATHSI.

2. [ToBTOpUTH NEKIIMOHHBIN MaTepHall IO TEME 3aHSATHS.

3anamue 9. Diinepos rpad.

IJens: PaccmoTpeTh 3a/1auM Ha MOKMCK dilfiepoBa IUKIIA B iiiepoBoM rpage. PaccmoTpeTs
OJIUMITUA/IHBIE 33]]au 110 MaTeMaTHKe, B KOTOPBIX UCIOJIb3YeTCs MOHATHUE dilsIepoB rpad..
PexoMeHganmu K caMmoCTOSTEIbHOM padoTe

1. IlpopaboTtath MaTepuai Mo TeMe MPaKTUYECKOTO 3aHATHSI.

2. [ToBTOPUTH IEKITMOHHBIA MaTEPHAIT TIO TEME 3aHITHSI.



3anamue 10. OctoBHOE nepeBo. B3pemennslii rpad. [locranoBka 3a1a4n ONTUMH3AINH.

Ilens: IloBTOpUTH MOHATUS JAEPEBO, OCTOB, B3BeUIeHHBIH Tpad. PaccMmoTpers 3amaun Ha
MIPUMEHEHHUE aJTrOpUTMa IOMCKAa OCTOBHOTO JepeBa W MHUHHMAaJIbHOro ocToBa. PaccMoTperh
3anaun EI'D mo nndopmaruke, pemaeMbie ¢ TOMOIIBIO JePEBHEB.

PexomeHaanmu K caMmoCcTOSATEILHOM padoTe

1. IIpopaboTtath MaTepua Mo TeMe MPaKTUYECKOTO 3aHATHSI.

2. [ToBTOpUTH JEKIIMOHHBIN MaTepHal 10 TEME 3aHSATHUS.

3anamue 11. Tlouck kpaTdyaimux myTer B rpade.

I[ens: 1103HaKOMUTBCS C OCHOBHBIMH JITOPUTMAaMHU ITOMCKA KpaTJalmx myred B rpade u
HAYYHUTHCS IPUMEHSATh UX K PEIICHUIO 3a]1a4.

PexomMeHnaanmuu K caMocTosITeIbHOI padoTe

1. IIpopaboTtate MaTepuai o TeMe MPaKTUICCKOTO 3aHSTHS.

2. I1oBTOpUTH JICKIIMOHHBII MaTEpHA I10 TEME 3aHSTHSI.

3anamue 12. BrickazpBanms. Omnepanuu Haja  BbICKasbiBaHUsAMH. Dopmyna  anreOps
BBICKA3bIBAaHUI.

Hean: IloBroputh nmoHATHS BBICKa3bIBaHME, (popmyna aiaredpbl BbICKa3zblBaHUM. PaccMmoTperhb
3aJ]auy IKOJIBHOTO Kypca MaTeMaTHKH, B KOTOPBIX HCITOJIB3YETCs anre0pa BHICKa3bIBAHUIA.
Pexomenaaumum k camocTosiTe/IbHOI padore

1. IIpopaboTtare MaTepuan o TeMe NPaKTUYECKOT0 3aHATHUS.

2. I1oBTOpUTH JTEKIIMOHHBII MaTepHAaJ 110 TEME 3aHSATHSI.

3anamue 13. HopmanbHble popmbl popMyit anredpbl BbICKa3biBaHUN. Jlornyeckoe ciiezjoBaHue.
Heasn: [To3HaKOMHUTBCS ¢ MOHATUSAMH HOpMalibHast hopma (GopMysIbl anredpsl BHICKA3bIBAHUH,
JIOTHYECKOE CIIeIOBAaHKNE, METO/1 Pe30toIMU. HaydnThcst CTpOUTh HOpMaJIbHBIE (POPMBI.
PexoMeHnanum k caMocTOATEIbHOI padoTe

1. IlpopaboTtath MaTepuai 1o TeMe MPaKTUYECKOTO 3aHATHSI.

2. I1oBTOPUTH JEKIIMOHHBII MaTepHAJ 110 TEME 3aHSATHSI.

3anamue 14. llpenukartel. Onepaunu Haj npeaukaraMu. @opMyIibl JOTMKH PEIUKATOB.
Heap: [To3HaKOMUTBCS C MOHATUSAMHU TepM U npeaukaT. Hayuntbes crpouts GopMyiibl u
HOpMaJIbHbIE€ (POPMBI JIOTUKH TPEAUKATOB.

PexoMeHnanum k caMocTOATEIbHOI padoTe

1. IlpopaboTtath MaTepuai 1o TeMe MPaKTUYECKOTO 3aHATHSI.

2. I1oBTOPUTH JEKIIMOHHBII MaTEpHAJ 110 TEME 3aHSATHSI.

3anamue 15. KontponbHas paboTa

[ToaroroBka kK KOHTPOJIbLHOM padoTe.

[Ipn moaroroBke K KOHTPOJBHONH paboTe HEOOXOIUMO H3YyYUTh TEOPETHUYECKHM
Marepuan no gucuurmHe. C 1enpro OKa3aHWs MOMOINM CTYJIEHTaM IPU MOATOTOBKE K
KOHTPOJILHOM pafoTe ImperoiaBaTesieM IpOBOIUTCS IPYIIOBAs KOHCYJIBTAILUS C LENIbIO
pa3bsICHEHUs] HanboJIee CIIOKHBIX BOIIPOCOB TEOPETUYECKOTO MaTeprana.

7. IlepedyeHb OCHOBHOI M JONOJTHUTEIbHOH y4eOHOi 1uTepaTtypsl, UHTEepHeT-pecypcos,
HEO00XOAUMBIX VISl OCBOCHHUS TUCHHUILINHBI
OcHoBHas1 JiuTEpaTypa
1. 3aiinesa, O.H. MaremaTnueckue MeTO/ bl B IPUIOKEHUAX. [IUCKpeTHas MaTeMaTHKa '
ydaeOHoe nocodue / O.H. 3aiinieBa, A.H. Hypues, [1.B. Manos ; Kazanckuii HalimoHaIbHBIN



HCCIIEIOBATENILCKUI TeXHOJOTHYeCKuil yHuBepcuteT. — Kazanp : Kazanckuii HaydHO-
uccnenoBaTenbckuil TexHonornueckuit yausepeurer (KHUTY), 2014. — 173 c. : tabmn., ui. —
Pexum JOCTYyTIA: o IIOJIIHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=428299

. Ocwumnosa, B. A. OcCHOBBI AMCKpPETHON MaTeMaTuku : yuebHoe mocodue / B. A. OcumoBa. —
2-¢ m3a., gon. — MockBa . @OPYM : MH®PA-M, 2020. — 157 c¢. — (Bmicmiee
obOpasoBanue: bakanaspuar). - ISBN 978-5-00091-404-5. - Tekcr : anmektponHbiid. - URL:
https://znanium.com/catalog/product/1088379

. XomakoB, B. E. [luckperHas matemaruka . ydeOnoe mocoome / B. E. Xomakos, H. A.
CokomoBa. — MockBa : UH®PA-M, 2020. — 542 c. — (Bwicmiee oOpa3oBanme:
bakanaspuar). - ISBN 978-5-16-013184-9. - Tekcr : oanektponssidi. - URL:
https://znanium.com/catalog/product/1117204

JonotHUTEILHAS JINTEPATYpPa

. Kanneman, C. A. DxkcTpemanbHble 3aJayd JWUCKPETHOHM MarTeMaTuKh . ydeOHHMK /
C.A Kannenan. - M. : UJI ®OPYM : UHOPA-M, 2018. - (Briciiee o6pazoBanue). - ISBN
978-5-8199-0633-0. - Tekcr : AICKTPOHHBIN. - URL:

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

. OkynoB, C.M. JluckpeTHas MaTeMaThKa: TEOpPUS U TpPaKTUKa pEIIeHUus 3aJad [0

unpopmaruke : [16+] / C.M. OxynoB. — 4-¢ u3n., 3nmekTpoH. — Mocksa : Jlaboparopus

3Hanuid, 2020. — 425 c. : un. — (Ilemaroruueckoe obpazoBanue). — Pexum gocrtyma: mo

noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=222848

. CnenuanpHble ri1aBel MaTeMaTuku. [luckpeTHas mareMaTuka: YuebHoe rmocodbue / CanpoHoB

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

- Tekcer : anexrponnsiii. - URL: https://znanium.com/catalog/product/858550
Humepnem-pecypcut

Oobmepoccuiickuii MaTemMaruieckuid mopran http://www.mathnet.ru
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