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1. ]_le.]'ll/l H 3aJa4Y1 U3YYCHHU NUCHUILJIMHBI.

1.1 Ileanb ocBOeHHUS TUCHHUILIHHDBI

JanbHeiiiee ¢popMUpPOBaHUE Y CTYACHTOB MPUOOPETEHHBIX 3HAHUMN 1O QyHAaMEHTaJIb-
HOM M KoMIbIOTEpHOH anreOpe (1-i u 2-i Kypchl), a TakKe 3HAHUW IO TEMATHKE, CBSI3aHHOM ¢
KOMOWHATOPHBIMU BOITPOCAaMH alireOpandeckux cucreM (3-i Kypc).

1.2 3agaun AMCHMNINHBI

ITonyyeHnue OCHOBHBIX TEOPETUYECKHUX U AITOPUTMUYECKUX CBEICHUN 10 TEOPUU pele-
TOK B CBSI3M C UX IPUMEHEHHUEM B TEOPUU I'PYIIIL, PA3BUTUE TO3HABATEIILHON JEATEIIBHOCTH U IIPU-
o0OpeTeHne MPaKTUIECKUX HABBIKOB pabOTHI € anreOpandecKuMu MOHIATUSIMH B IUCKPETHOM MaTe-
MAaTHUKE.

1.3 MecTo THCHMIVIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPOorpaMmMbl

Hucnurmmuna (b1.B.JIB.05.01) «PemeTku u ux mpuUMEHEHHUsS B aJireOpe» 1Mo Harpasiie-
auto 02.03.01 MaremaTika U KOMITBIOTEPHBIC HAYKH (YpOBEHB OakaiaBpuaTa) 1o nmpoQuiito mou-
TOTOBKH «Auiredpa, TeopHs Yncel U TUCKPETHBIA aHaIN3» OTHOCUTCS K BapuaTuBHOU Yactu (B)
JTUCIUILINH 110 BeIOOpY (/IB) mepBoro 6510ka yueGHOTro miiaHa, sIBISIIOIIET0CS CTPYKTYPHBIM dJie-
meHnToM OOII BO. Jlucuumniaraa usy4yaercst B 7-OM CEMECTPE U MPOJI0JIKAET HAuaTOE Ha MEPBbIX
Tpex Kypcax anredpandeckoe o0pa3oBaHUE CTYIEHTOB COOTBETCTBYIOIIETO HAMIPABIICHUS MTOATO-
TOBKU. 3HAHUS, [TOJIyYE€HHBIE B 3TOM KypCE, MOTYT OBITh MCIOJIb30BaHbl B TUCKPETHON MaTeMa-
TUKE M MaTeMaTUYECKOH JIOTHKE, TEOPUHM 4YHCes, MeTofax onTumuzauuu u ap. Caymarenu
JIOJIKHBI BJIAZIETh MaTEMAaTUYECKUMU 3HAHUSIMU B paMKax IporpaMmsel Kypca « @yHIaMeHTalbHas
¥ KOMITBIOTEpHAs ajredpay, a Takyke OCHOBHBIMU MOHATHSIMH OJTHOTO U3 KYPCOB « IJIE€MEHTHI KOM-
OuHATOpHOM Teopuu rpynm» win «KoHeuHble TPyNIOU/IbI U UX MIPEICTABICHUS.

1.4 Ilepeyenb NJIaHNPYeMBbIX pe3yJIbTATOB 00yUeHHs MO AUCIUIINHE, COOTHECeH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTATaAMM 0CBOEHHUsI 00pa30BaTeIbHON NPOrpaMMbl

[Ipu ocBOeHHMH MUCIUIUIMHBI BhIpabaThIBaeTCs oOleMaTeMaTHiecKast KyJabTypa: yMe-
HUE JIOTUYECKH MBICIUTh, POBOJUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEPKICHUH, YCTaHABINBATH
JIOTUYECKHE CBSI3U MEX]y MOHSATUSIMU, IPUMEHSAThH OTy4YeHHbIC 3HAHUS [Tl pEIICHUs anreopaun-
YECKHUX 3aJ1a4 M 337124, CBSI3aHHBIX C KOMITBIOTEPHBIMU MPUIIOKCHISIMH aJITeOpanvIeCcKiX METOJIOB.
[Tomryuaemble 3HaHMS IEKAT B OCHOBE MAaTEMAaTUYECKOTO 00pa30BaHUs U HEOOXOAMUMBI JJIs TOHU-
MaHUs ¥ OCBOCHUS BCEX KYPCOB MaTEMAaTUKH, a TAKXKE JIJIS TIPOJIOJDKEHUST 0OYYEeHUS B MarucTpa-
Type 10 COOTBETCTBYIOIIEMY HaMpaBIEHUIO TOITOTOBKH.

[Tpomecc n3ydueHus AUCIUILTMHBI HANIPABIIeH Ha (POPMHUPOBAHHUE CICAYIONUX KOMITCTEH-

muu: [1K-1 u [IK-2.

KOII 1 HAUMCHOBAHUEC UHAUKATOPA ITOCTUKCHUA Pe3yJ'II)TaTBI O6quHI/I$[ IO AUCLIUIIIMHC
KOMIICTCHIIMHN

IIK-1. CriocoGeH 1eMOHCTpUPOBATh OA30BbIE 3HAHMSI MATEMATHYECKUX U €CTECTBEHHBIX HAYK, OCHOB ITPOTPaMMH-
poBaHMs ¥ MHPOPMAMOHHBIX TEXHOJIOTHH.
UIIKB-1.1. Cnocoben pemars aktyanbHble U Bax- | MIIKB-1.1. 3-1. 3HaeT nOHATHS U yTBEp KICHUS Kypca JlaH-
HBlE 3aauy (yHAAMEHTAIbHON W NMPUKIAIHON Ma- | HOM JUCHUILIMHBI, KOTOPBIE HEOOXOIUMBI JJIsl PEIICHHUS TH-
TEMaTHKH MOBBIX 3a7a4.

UIIKB-1.1. V-1. YMmeeT, UCTIONB3Ys ClEIUATbHBIE 3HAHWS B
XO0JI€ U3y4EHUsI TAaHHOW JAMCIMIUIMHBI, HAXOIUTh MOAXOIBI K
pelIeHunto e€ MPakKTUYECKUX 3aJaHUH.

WIIKB-1.1. Y-2. Bnajgeer alropuTMU4eCKUMH HaBBIKAMH
peLICHUs] ONPEJENIEHHBIX IPAKTUUECKUX 3aJaHUH Kypca.




Kon n HanmenoBanue HHAUKATOpa MJOCTHIKCHUA PCByJ'IbTaTLI 06y‘{CHI/I$[ M0 JTUCIHUIIIIMHE
KOMIICTCHIINHU

UIIKB-1.4. Cobupaer u aHammsupyet HaydHo-Tex- | MIIKB-1.4. 3-1. 3naer meroapl cOopa nHpopmanuu, He0O-
HUYECKYI0 MH(POPMAIHIO ¢ Y4ETOM 0a30BBIX MpPEA- | XOJUMOW JJIsl YCIEIIHOTO YCBOCHHMSI Marepuaia IHCIH-
CTaBJICHUH, MOJTYYEHHBIX B 00JIaCTH ()yH/IaMEHTalb- | IUIMHBL

HOIl MaTeMaTHKM, MEXaHHMKH, €CTECTBEHHBIX HaykK, | UIIKB-1.4. V-1. VMeer aHanu3upoBaTh COOMPAEMYIO HAYY-
HIpOrpaMMHpPOBaHUSA U HHOOPMAIMOHHBIX TEXHOJIO- | HYIO M YUeOHYIO HHPOPMAITHIO ¢ Y4ETOM 6a30BbIX TIPEIICTAB
THH. JICHUH, TIOJTydEHHBIX B MIPOIIECCE N3YyUCHNUS] TUCIUIIINHBL.
UIIKB-1.4. V-2. Bnaneer HaBBIKAMH OIICHUBAHUS TPHOPH
TETHOCTH COAEPKATENbHBIX 3JIEMEHTOB HH()OPMALIUH, C yIE
TOM 0a30BBIX IIPEACTABICHUH, NMOTYYEHHBIX B XOJE H3yde-
HUSL AUCIAIUIHEL.

MK-2. CriocobeH myOoanaHO NPeACTaBIsITh COOCTBEHHBIE M H3BECTHBIC HAYYHBIE PE3yIIBTaThI

UIIKB -2.1 demonctpupyeT HaBbiku JorudHoro u | WUIIKB — 2.1. 3-1. 3HaeT anreOpanveckyro # KOMIBIOTEp-
MIOCJIEI0BATENILHOTO HM3JIOKCHUSI MaTepHaia Hayd- | HyIO alTOPUTMHUYECKYIO TEPMHUHOJIOTHIO B JOCTATOYHON
HOTO HCCIIEJOBaHHS B YCTHOH W MHCBMEHHOW | Mepe AJIs U3JI0KEHHUS! OCHOBHBIX MOJI0KEHUH AUCIMILUINHBI
dopme. IIPY OTBETE B XOJI€ TEKYIIEH U IPOMEKYTOYHOM aTTecTa-
LU,

HUIIKB -2.1. V-1. YMeeT Ha 3aHATHAX B IPOIECCE OTBETA
U3Jarath CoJepKaTeIbHbIH MaTepHal AUCIHUILINHBI 110-
CJIC/IOBATENILHO M JIOTHYHO.

WUIIKB -2.1. Y-2. Bnageet HaBbIKaMU yIIOpsI0YMBaHUS MO~
JIOXKEHUH U3/IaraeMoro MaTepuaia TakuM o0pa3oM, 4TOOBI
Ka)kK[J0€ HOBOE IIOJIOKEHHUE SBILUIOCH JIOTHUECKUM CIE[-
CTBHEM IPEABLIYIINX.

UIIKB -2.2 KoHCTpyupyeT npeaMeTHOe CoAeprKa- NIIKB — 2.2. 3-1. 3HaeT pa3nu4HbIe CIIOCOOBI M3JIOKEHUS
HHUE U alalTUPYeT ero B COOTBETCTBUU C OCOOEHHO- | Marepuana IMCHUIUIMHBL B 3aBUCUMOCTH OT YPOBHA MOA-
TOTOBKH CIyIIaTeleH.

UIIKE -2.2 V-1. YMeeT ananTHpOBaTh MPEAMETHOE COMIep-
JKaHUE U3J1araeMoro MaTepHasia B COOTBETCTBHH C 0COOCH-
HOCTSIMH LIEJICBOH ayJTUTOPHH.

UIIKB -2.2 Y-2. BnageeT HaBbIKAMU KOHCTPYHUPOBAHHSI CO-
Jiep KaTeJIbHOW 4acTH MaTepHuaia C Lellblo 0osee TOCTYI-
HOT'O €r0 M3JI0)KEHHSI.

CTSIMH LEJICBOM ayJaAUTOPpUH.

PesynpTaThl 00y4eHHs 10 AUCHUIIMHE JOCTUTAIOTCS B PAMKAX OCYILECTBIICHHS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIIbHOW Pa0OTHI 00YJAIOIINXCSl B COOTBETCTBHU C YTBEPKICHHBIM
y4€OHBIM IIITAHOM.

WHankaTopsl JOCTIKEHUS KOMITIETEHIIMNA CUUTAIOTCS COPMHUPOBAHHBIMU TIPU JTOCTHIKE-
HUM COOTBETCTBYIOILIUX UM PE3yJIbTATOB O0yUEHHUS.

2 CTpyKTYpa M cojiep:KaHue TUCIHUIIHHbI

2.1 PacnpenesieHue TPyA0€eMKOCTH JUCHUIJIMHBI 10 BUIAM padoT

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIAET 3 3aueTHBIX equHuIlbl (108 yacos, u3
HUX KOHTaKTHBIX 44,3 yaca: JIeKIIMOHHBIX 14 4acoB, JJa0OpaTOPHBIX 3aHATHI 26 4acoB, KOHTPO-
Jupyemasi camocTosATeIbHas pabora 4 yaca u mpoMexyrounas arrecrauus 0,3 yaca; camocTos-
TenbHas paboTa 28 yacoB; MOJATOTOBKA K IK3aMeHy 35,7 daca), UX pacmpe/elieHue 1o BHIaM pa-
00T IIpeICTaBICHO B TaOIHIIE.

Bun yue6HO#M paboThI Bcero CemecTpbl
4acoB (gacer)
6
KonrakTHasi paGoTa, B TOM 4yHcIe: 44 3 443
AyIUTOpHBIE 3aHATHS (BCET0): 40 40




3aHsATHs IEKIIMOHHOTO THIIA 14 14
JlaGopaTopHbIe 3aHITHS 26 26
3aHATUS CEMUHAPCKOTO TUTIA (CEMUHAPBI, TPAKTHYC-
CKHE 3aHATHUSA) i )
HNHuas koHTaKTHas padoTa: 43 4.3
KonTpons camoctositensHON paboTsl (KCP) 4 4
[Tpomesxyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTejibHasi pa6oTa, B TOM YHcJIe: 28 28
Kypcogas pabora - -
[TpopaboTka y4eOHOro (TEOpEeTHUECKOr0) MaTepuaa 8 8
BrinosHeHNe TOMAIIHUX 3a1aHul 8 8
IToaroroBka K KOHTPOJILHBIM paboTamMm 4 4
PedeparuBHbIil oTUET 4 4
[ToaroroBka K TEKymemy KOHTPOJIIO 4 4
KoHTpoJib: 35,7 35,7
[ToaroroBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh yac. 108 108

B TOM THCJE KOHTAKTHAA | 4,9 | 413

padora

3a4. e 3 3

2.2 ConepxaHue QM CHUUILTAHBI

Pacnpenenenne BuaoB ydeOHOM pabOTHI M MX TPYJOEMKOCTH IO pa3/ieiaM JUCIUTLINHBL

Paznenbl IUCHMIUIMHEL, U3y4aeMble B 7-M ceMecTpe (ounas ghopma)

KonmaecTBo yacos

AyauropHast Breaymu-
Ne Hamnmenosanue pa3nenos (TeM) Beero paGora TOpHas
pabota
J | 113 | JIP | CPC
1 2 3 4 9) 6 7
1 |Tunsi pemérok 24 4 - 10 10
2 |Pemérka moarpymnn rpyuisl 18 4 - 6 8
3 |I'pymnmsl ¢ 3a1aHHBIMU CBOMCTBAMU PEIIETKY NOATPYILIT 20 6 - 10 10
Hmozo no pazdenam oucyuniumol: 68 | 14 - 26 28
Kontpons camocrosarensHoit pabotsr (KCP) 4
IIpomexxyrounas arrecrarus (MKP) 0,3
[Moaroroska k sK3aMeHy 35,7
OO0mmast TPyA0EMKOCTb 110 AUCIUIUINHE 108

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — mabopaTopHsbie 3aHsI-

tusi, CPC — camocrosiTensHas paboTa CTyAeHTa

2.3 Conepxxanue pa3aeioB JUCHUNIMHBI

2.3.1 3aHATHA JeKIHOHHOI0 TUIIA




HaumenoBaHue pasjaeia

Copeprxanue pasnena

®opma TeKky-
LIEro KOHTPOJIst

Tunel pemeTox

Buabl 6uHapHbix oTHOmIEHUH. OTHO-
IICHUE SKBUBAJICHTHOCTH, OCHOBHAS
Teopema. OTHOIIEHUE YaCTUYHOTO
NIOPsAKA, TPAHU NTOAMHOXKECTB. Jlua-
rpaMMa 4YaCTUYHO YIOPSA0YEHHOTO
MHokecTBa. [Ipeacrasnenue ya-
CTHYHO YNOPSA04YEHHbIE MHOXKECTBA
MIOJIMHOXECTBaMHU (PMKCUPOBAHHOTO
MHOXecTBa. M3oMophu3M 4acTHIHO
YIIOPAIOYCHHBIX MHOXeECTB. Pe-
mIeTkH, ux n3omopdusm. Turer pemre-
TOK: TUCTPUOYTHUBHBIE PEIIETKH, MO-
JYJSIpHBIE PEIIETKH, TOTyMOAYJISIp-
HBI€ PELIETKH, PELIETKU C JIOTIOJIHE-
HUSMU, OyJIeBHI peleTKu, OyIeBHl aj-
reOphl.

YcTHBIN onpoc,
KOHTPOJIMPOBA-
HUEC ITOATOTOBKHU
JOKJIafa

Pemerka MOATPYIIIL
T'pYHIIbL

[Toarpymnmna rpyniisl, KpUTEPU NOA-
rpynisl. [lopoxeHne noArpymnmsl
Jpyrumu noarpymnmnamu. Pemerka
noarpynn rpynmnsl. HopmanbsHbie
noArpynisl. Pernierka HOpManbHBIX
MOArpyHH rpynisl. @aKTOprpynsl,
ux pemierka noarpynn. HopmaneHeie
U CyOHOpMalbHbIe psiJibl rpymil. Pas-
pELINMBIE, CBEPXPa3pEIINMBbIE U
HUJIBIIOTEHTHBIE Tpynnsl [Ipsamoe
MIPOU3BEICHNE TPy (OArPYI).
[IpumapHble KOHEUHBIE TPYTIIIbI, UX
HUJIBIIOTEHTHOCTH. Teopema CuioBa
JUIsl KOHe4HBbIX Tpynn. Kpurepnii
HUJIBIIOTEHTHOCTU KOHEUHOM TPYIIIBI.
Pemerku noarpynm rpynn Majislx Mo-
PAOKOB.

YcTHbIM onpoc,
KOHTpPOJIUPOBa-
HUE MOATOTOBKH
JOKJIaaa

['pynmbl ¢ 3a1aHHBIMU
CBOICTBaMM pEIIETKH MO-
rpymni

Pemrerka noarpymnmn quKINYECKOn
IpYIIIBL, €e JUCTPUOYTUBHOCTD. Teo-
pema Ope. IIpsimoe npousBeneHue pe-
IETOK. PeneTka noArpynn KOHEUHOU
a0eseBol rpymIbl, €e MOIYJISIPHOCTb.
[Ipumeps! HeabeneBbIX IPYII C MO-
TyJIIpHOM pemeTkon nmoarpymi. ['a-

YcTHBIN ompoc,
KOHTpPOJIUPOBa-
HHUE MTOATOTOBKH
JOKJIaaa




MUJIbTOHOBBI IPYIIIbI, TPyIIa KBa-
TEpHUOHOB. CTpOEHHE FaMHJIBTOHO-
BBIX IPYII, MOAYJISIPHOCTb PEIIETKU
ux noarpyni. IlepectanHoBO4HOCTH
MOATPYIII, KPUTEPUM NTEPECTaHOBOY-
HocTH. KBasuHOpMalbHas OX-
rpyI1na, ee HopMaJbHOCTh. KBazura-
MUJIBTOHOBBI IPYIIIBI, MOLYJISIPHOCTh
pewerku ux noarpymni. CTpoeHue Ko-
HEYHBIX KBa3UTaMWIbTOHOBBIX
rpyni. Teopema o cBepxpa3peinumo-
CTH KOHEUYHBIX IPYII, peuieTKa noj-
IPYyII KOTOPBIX YIOBJIETBOPSET YCIIO-
Buro JKopnana-Jlenexkunaa.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA

He npegycmoTrpensl.

2.3.3 JIaGopaTopHbIe 3aHATHS

Conep:xanue pa3aena

dopMa TeKy-
LIEro KOHTPOJIst

Onpeznenenue Buaa GMHAPHOTO OTHO-
menust. [loctpoenne maTpuiibl Ou-
HapHOI'O OTHOIIECHUS, U3MEHEHUE
MaTpULIbI IPU TEPEyNopsI0UUBaHUN
AIIEMEHTOB MHOXecTBa. Pa3buenue
MHO’KECTBA Ha IOIIapHO HETepeceKa-
romuecs nogmHoxectsa. [loctpoenne
JyarpaMMbl YaCTUYHO YIOPSA0YEH-
HOro MHOxXxecTBa. [Ipencrasnenue ya-
CTHUYHO YNOPSIJOUYEHHBIE MHOKECTBA
CBOMMM noaMHoXkecTBamu. [IpoBepka
CBOICTB OMHApHBIX OTHOLIEHHH B
MaTpu4HOU TepmuHonoruu. [locrpoe-
HUe quarpaMm penietok. Onpenene-
HUE TUIA PEIETKH: TUCTPUOYTHUBHAS,
MOJYJIIpHAsi WM MOJIyMOJYJISIpHASL.

IIposepka no-
MaIlHero 3a1a-
HUS, OTYET IO
JOKJIany, KOH-
TpOJbHas paboTta

Ne HaumenoBaHue pa3jaesa
n/n
1 Turmel pemeTox
2 Pemerka moarpymm
TPYIIIBI

CumMeTrpHuueckas rpymnma nojcTaHo-
BOK N-# crenienu. IIposepka nmoamMHo-
JKECTBA 10 KPUTEPUIO MTOATPYIIITY
IpYIIIbL, 3ajaHHOM Tabmuien Kanu.
ITocTpoeHne pemerok noarpymnn He-

IIposepka no-
MaIllHero 3a/1a-
HUS, OTYET IO
JIOKJIa/1y, KOH-
TpoJbHas paboTa




KOTOPBIX KOHEUHBIX I'PYIII IOACTAHO-
BOK. [locTpoeHue pereTkn HopMalib-
HBIX IIOATPYII JaHHOW KOHEYHON
rpynnsl.rpynnsl. [loctpoenue pe-
HIETKU NOArpYyNN (paKTOPrpyIbl.
Onucanue HOpMaJbHBIX U CyOHOP-
MAaJIbHBIX PSAZIOB B HEKOTOPBIX KOHEY-
HbIX rpynnax. Knaccudukanus
rpymnit: abeeBbl, HUIBIIOTCHTHBIE,
CBEpXpa3pelliuMbIe U Pa3peLINMbIE.
Pasnoxenne abeneBoii rpynmy B mpsi-
MOE€ ITPOUBEJIEHUE PUMApPHBI X LIUK-
andeckux noarpyni.. Mmrocrpanus
Ha npuMepax teopemsl CuiioBa Juis
KoHeuHbIX rpynmn. [loctpoenue peme-
TOK IOJATIPYII HEKOTOPBIX I'PYIIIT Ma-
nbIX nopsaxoB. Iloctpoenue pe-
LIETKHU MOATPYI KOHEYHOH UKINYe-
CKOM I'PYIIIBIL.

3 ['pymriel ¢ 3a1aHHBIMU
CBOMCTBaMHM PELIECTKHU IO~

rpynm

[TpoBepka Ha TUCTPUOYTHBHOCTH pe-
LIETKH MOATPYII LUKINIECKON
rpynnsl. [Ioctpoenue npsmoro mnpo-
u3BeneHus pemeTtok. [loctpoenue pe-
HIETKU KOHEYHOH abeneBoil rpymibl
1o ee Habopy uHBapuaHToB. [1po-
BEpPKA Ha MOAYJIIPHOCTb PELIETKH
noarpymnn abeneBoii rpynmnsl. [To-
CTPOCHHE MPUMEPOB HEaOEIIeBBIX
TPYIII ¢ MOAYJISIPHOM PELIETKOMN NOJI-
rpynn. [Ipumepsr HeabeneBbIxX ra-
MUJIBTOHOBBIX Tpynmsl. [IpoBepka Ha
MOAYJISAPHOCTb PELIETKU MOATPYIIII
IPYIIIbI KBATEPHUOHOB.
IIpuMeHeHne KpuTepus nepecTaHo-
BOYHOCTH IIOATPYIIIL, IPOBEPKA Ha
KBa3MHOPMAaJIbHOCTb.

IIpuMepsl HEraMUIBTOHOBBIX KBa3H-
raMuJIbTOHOBBIX rpymnn. Mimttoctpa-
nus TeopeMsl IBacaBpl 0 KOHEYHBIX
rpyIIax, y KOTOPBIX peIeTKa Mmoj-
TPYIII yIOBIETBOPSET YCIOBUIO
Kopnana-/lenexunna.

IIposepka no-
MalIHero 3aaa-
HUSA, OTUYET 110
JOKJIamdy.

2.3.4 IlpumepHasi TEeMATHKA KyPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl HE TPEyCMOTPEHBI.




2.4 TlepeyeHb yueOHO-MeTOANYECKOT0 00ecniedeHUsl 1JIsl CAMOCTOSITeJIbHOI padoThI 00Yy-
YAKIMUXCA M0 JUCHUILUIHHE (MOTYJII0)

Bun camocrositens-| [lepedens yaeOHO-METOAMUECKOTO 00ECTIEYCHUS JUCIUTUIMHBI IO
HOMW paboTHI BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI

1 2 3

1. Meroauueckue yka3zaHus JUisl IOATOTOBKU K 3aHATHSAM JIEKLUOH-
HOTO M CEMHMHApCKOro Tuma. YTBepxkAeHbl Ha 3acenaHuu Cosera
¢dakynpTeTa MaTeMaTUKH M KoMmmbioTepHbIX Hayk PI'BOY BO
«KyoI'Y». IIpotokos Ne 5 ot 05 mast 2022 r.

2. Metoau4ieckue yKa3aHHs 1O BBITIOJTHEHHIO CaMOCTOSITEIBLHOM
paboThl oOyvaromuxcsi. YTBepxKAeHbl Ha 3acenanuu Cosera ¢a-
KyJIbT€Ta MaTeMAaTUKHM U KommblOTepHbIX Hayk PI'BOY BO
«KyoI'Y». IIpotokos Ne 5 ot 05 mas 2022 r.

3. Meronuueckue yka3aHus 10 MOATOTOBKE 3cce, pedepaToB, Kyp-
COBBIX paboT. YTBepkaeHbl Ha 3acenanuu CoBera ¢akKynbTera Ma-
TeMaTUKu U KoMibloTepHblX Hayk PI'BOY BO «KyoI'Vy». IIpoto-
koJa Ne 5t ot 05 mast 2022 1.

[loaroToBka K TEKy-
IEMY KOHTPOJIIO

Metoanyeckue yKa3aHus 10 BBIIOJIHEHUIO Ja0OpaTOPHBIX padoT.
YTBepxaeHs! Ha 3acenannu CoBera GaxKyinbTeTa MAaTEMaTHKU U KOM-
Brinonnenue nabo-

2. nbproTepHbIX Hayk PI'BOY BO «Ky6I'Y». ITpotokon Ne 5 ot 05 mas
paTopHBIX padboT 2000 1

VY4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTapistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHPUATHS HH()OPMAIIIH:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Yy-
YAFOLINXCS.

3. O6pa3oBare/ibHbIE TEXHOJIOTHU

AKTHUBHBIC U UHTEPAKTUBHBIC (DOPMBI, JICKIIUH, TaOOPATOPHBIE 3aHATHS, KOHTPOJIBHBIE pa-
00THI, pepepaTuBHO-TBOPUYECKHE OTUETHI (IT0 HEKOTOPHIM TeMaM B BHJIE TPE3EHTAIIMH) U K3aMEH.
B TeueHune cemecTpa CTYACHTHI peIIAIOT 337a4yl, YKa3aHHbIE MpenojaBaresieM, K KaKaoMy 1a0o-
paTopHOMY 3aHATHIO. [IpoBOAATCS 1BE KOHTPOJIBHBIX paboThI (Kaxaas MpOAOIKUTEIBHOCTHIO 2
akaJ. yaca) rmo temam paszaenon 1-2. Kaxapiii CTy/IeHT TOTOBUT pedepaTUBHBIN OTYET MO OAHON
W3 HUKE TPEIIOKEHHBIX B TyHKTE 4.1.2 Tem. K 5Kk3aMeHy CTYJIEHT JIOMYCKAETCs MOCIE BBITOTHE-
HUS OIIPEJICIIEHHOTO KOJIMYECTBa (MIPAKTUYECKUX U TEOPETUUECKUX ) 3aJJaHUI KOHTPOJIbHBIX paboT



u pedepaTuBHOrO oTdera. B cilyuae HEBBINONHEHUS KAaKOTO-TO M3 MPUBEACHHBIX TPEOOBAHMUIA,
CTYACHTY B XOJI€ C/Ia4M 3K3aMeHa MPEeJIaraloTcsl JOMOIHUTEIbHBIE BOIPOCH IO TeMe pedepara
(mpu oTcyTCTBHM OTYeTa Mo pedepaTy) win nmpakTUIecKue 3aaHusl (IPH HEBBITOJIHEHUN KOH-
TpodbHOU paboThl). K 00pa3oBareIbHBIM TEXHOJIOTUSM TAKKE OTHOCSTCS MHTEPAKTHUBHBIC Me-
oAbl OOyueHus. THTepakTUBHOCTD MOJIaYu MaTepuala 1o AUucuuIuiiae «Pemerku u ux npume-
HEHUS B ajre0dpe» MpeanoinaracT He TOJIbKO B3aUMOICHCTBHS BIIA «IIPEToaBaTellb - CTYACHT» U
«CTYZICHT - MIPEeNnoaBaTelib», HO U «CTYACHT - CTYACHT». Bce 3T BUIbI B3aUMOJICHCTBUS XOPOIIO
JIOCTUTAIOTCS MPH U3JI0KEHUU MaTepHalia Ha 3aHSATUSX B X0JIe IMCKYCCHIL, a TaKkKe Ha 1abopatop-
HBIX 3aHATHSAX B XOJ€ CTYJICHUYECKHX peepaTHBHO-TBOPUECKUX OTYETOB C UCIOJIB30BAHNEM KOM-
MBIOTEPHBIX TEXHOJIOTHH.

3.1 Iuckyccust
Bo3MOXHOCTh AMCKYCCHHU MIPEIOIaraeT yMEHNE BbICKAa3aTh COOCTBEHHYIO HJICIO, TIPEJIO-

KHUTh CBOU MYyTh PEIICHHS, apIYMEHTHPOBAHO OTCTaMBaTh CBOIO TOUKY 3PECHUS, CBSI3HO M3JIaraTh

mbicd. [Tone3Hsl cienyromue 3aJaHus: COCTaBICHHUE IIaHA PELICHHS 3a/1a4d, MOWCK JPYroro

croco0a pemeHus, CpaBHEHUE PAa3IMYHBIX CIOCOOO0B PEIICHNUS, TPOBECHNE BBIKIIAIOK JJIS perLie-

HUA 3a1a4i U BBIKIIAJOK IJI IPOBCPKHU MPABUIIBHOCTU IMMOJTYYCHHOI'O PCIICHU A, pPaCCMOTPCHUEC 3a-

Jla4y ¢ JIMIIHUMH U HEJOCTAIOMIMMU JTaHHBIMH, pedepaTHBHO-TBOpUECKUe MOKIansl. CTyneHTam

npeajaaracTcsa rnmpoaHajaInu3nupoBaTb BapUaHThl PCIICHUA, O6CYI[I/ITI) JOKJIad, BbICKa3aThb CBOE MHE-

Hre. OCHOBHOW 00BEM HCIIOJIb30BaHUSI HHTEPAKTHBHBIX METOI0BOOYUEHHSI PEaTn3yeTCs] HMEHHO

B X0€ [[I/ICKYCCI/II;'I, KaK Ha JICKIITMOHHBIX, TaK U Ha J'Ia60paTOpHBIX 3aHATUAX.

OO0mme BOnpockl, KOTOPBIE BEIHOCATCS HA TUCKYCCHIO:
1. CocraBneHus mjiaHa 10Ka3aTeabCTBa YTBEPKICHUS WM PELICHUS 3a1a4U.
2. OmpeneneHne BO3MOKHBIX CIIOCOOOB JTOKA3aTENILCTBA YTBEP)KICHUS HIIH MOUCK Pa3InYHBIX

CIIOCO0O0B peIICHUH 3a1a4u.

Br16op cpeau paccMaTpuBaeMbIX crioco0OB HanOoIIee pauoHAIBHOTO.

4. OOcyxJeHue JOrM4ecKor coCTaBisAoIIEed B (OPMYIUPOBKE TOW WM MHOW TEOPEMBI, a
TakXke 00CYX/IeHHE BO3MOXKHOCTH MOCTPOCHHSI MILTFOCTPUPYIOLIUX €€ IPUMEPOB U KOHTP-
TIPUMEPOB.

5. CaMocCTOsTENIbHOE COCTaBIEHUE CTYIEHTaMU OMOPHBIX 33JaHUH MO TeMe, XapaKTepHu3ylo-
X FJ'IY6I/IHy IMOHUMAHUA COOTBETCTBYIOIICIO MaTCpuaa.

w

3.2 UcnoJib30BaHNe KOMIIBIOTEPHBIX TEXHOJIOTH I

[IpumeHeHne Ha 3aHATUN KOMIBIOTEPHBIX TEXHOJOTUH MO3BOJISET CTYAEHTAaM IPHU pac-
CMOTpPEHHUH ONpPEEeNEHHbIX TEM Kypca KOMOMHATOPHOI Teopuu rpymn Oojiee riyOOKO OCBOUTh
HEKOTOpbIEC MOHATUS U HAIJIAIHO Ha OJOK-CXeMax WM B XO/€ ONMHMCAHUS KOMIIBIOTEPHBIX MpO-
IrpaMM M3y4YUTh YKa3aHHbBIE B COJEP)KaHNUU JHUCLUIUIMHBI aJITOPUTMBI. B 3TOH CBsI3U onpenesncH-
HbI€ JIEKIIIOHHBIE U Ja00opaTOpHbIE 3aHATHS MPENOAaBaATENIO 1[eeco00pa3HO MPOBOANUTh B BHJIE
npe3eHTanuu. Taxke B BUJe MPe3eHTAI1 B COOTBETCTBUH C TEMOM JIaOOPaTOPHOTO 3aHATHUS CTY-
JEHTBI
MOTYT MPE/CTaBIATh HEKOTOPhIE CBOU pehepaTuBHO-TBOPUECKHUE OTUETHI.

Bua 3ansitus Hcnonb3yemble nHTepakTUBHbIe 00pa- | KosnyecTBo
1, JI3) 30BaTeJIbHbIE TEXHOJIOTHH 4acoB

« M3omopdu3Mel 4aCTHYHO yTIOpSAOYCH-
J HBIX MHOXKECTB | PemeTok» (paszmern 1) — 2
JIeKYusl 8 8UOe npe3eHmayui.




«IToctpoenue (cy0)HOpMaNbHBIX U LIEH-
3 TPaJbHBIX PSJIOB HEKOTOPBIX IPyHm» (paz-
nen 2) - nabopamopHoe 3anusmue 8 uoe

npesenmayuu.

«["pynribl ¢ TUCTPUOYTHUBHOMN PEIIeTKOM
7 noarpymm (pazaen 3) — zekyus 8 eude 2
npe3enmayuu.

«[IprMepsl KOHEYHBIX TPYII C 33JaHHBIMH
CBOWCTBAMH PEIIETKH MOATPYII» (pa3aen
JI3 3) — nabopamopnoe 3ansamue 6 suoe npe- 2
3eHmayuu.

1. OueHouHble cpeAcTBA JJIsl TEKYIEro KOHTPOJIsSI yCIIeBAeMOCTH U MPOMeKYTOY-
HOH aTTecTaluu

VYuebnas ACATCIIbHOCTD ITPOXOAUT B COOTBCTCTBUU C l"pa(bI/IKOM yqe6H0ro Impouecca. HpO—

oece CaMOCTOATEIbHON pa6OTLI CTYACHTOB KOHTPOJUPYETCs BO BPEMsS ayAUTOPHBIX 3aHATUH U
HHAUBUAYAJIIbHBIX KOHCYHBTaHHﬁ.

OIIGHOLIHBIMI/I cpeacTBaMu AUCHHUIUIMHBL SBJIAIOTCA CPCACTBA TCKYLICTO KOHTPOJIA 4.1

(KOJIJIOKBI/IYMBI, KOHTPOJIbHBIC pa6OTI)I, a TaK)XXC Ha JIa60paTOpHI>IX 3aHATUAX — OTBCT Y JOCKH U
MPOBEPKA JOMAIIHUX 33/IaHHH, peepaTuBHO-TBOPUECKUN OTUET) U MPOMEKYTOUHAS aTTECTAIUS
4.2 (pk3ameH).

4.1 ®oHj OLEHOYHBIX CPEICTB ISl NPOBeAeHUA TeKyIel aTTecTalun
KonTponbHble paboThl U pedepaTUBHO-TBOPUYECKUE OTUETHI OLIEHUBAIOTCS MO MATHOAIIIb-

HOM cucteme. Ha m1abopaTopHbIX 3aHATHUAX KOHTPOJIb OCYILECTBIISIETCS IPU OTBETE Y JOCKH U MPU

IIPOBEPKE JOMAIIHUX 3aJaHUMN.

A w npoe

4.1.1 TlpumepHbIe KOHTPOJIbHbIE PA0OTHI

KonTpoabnas pabdora Ne 1

Jano maoxectBo Ny ={1,2;3;4;5} u nano OMHAapHOE OTHOLIEHHE HA STOM MHOYKECTBE
Buma p ={(1).(2,2),(3;3),(44).(5:5),(12),(13).(14).(15).(2:5),(35),(45)}.
Jlokaxxure, 4TO p SBISAETCA OTHOLIEHHEM YaCTUYHOTO MOPSJIKA.

Hoxkaxwute, uto < Ng; p >— MoaynsapHas, HO HE TUCTPUOYTHBHAS PEIIIETKA.
[MocTpoiiTe qUarpaMmy perieTKH MOATPYIIIT UKIMIECKON TPyIbl 2y .

[TomymoynsipHbIE PELIETKH, UX CBSA3b C MOAYJISAPHBIMHU peIIeTKaMH (TEOpHs).
KonTtpoabHnas pabora Ne2

[Toctpoiite IMarpaMMy — pEIIeTKH  HOPMalIbHBIX  MOATPYNI  TPYIIIIEI
G =<a,bla’=b’=1b"ab=a">.
[Toctpoiite JHarpaMmy peneTku HOATPYII TPYIIIBI KBaTEepPHUOHOB

H, =<a,bla*=1a*=Db? b'ab=a" >, o6ocHyiiTe MOAYISAPHOCTb JTOH PEIIETKU H

YKaXHUTe Kakue-HUOyb TPH MOATPYIIIbI, HApYIIAIOIIHE BHIITOJHUMOCTD B HEH JUCTPUOY-
TUBHOTI'O CBOMCTBA.
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11.

12.
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3. TIpoBepbTe BBHIMOJHUMOCTE ycioBus JKopaaHa-JIeieKHHIa B PelIeTKax MOArPYIIT TPYIII
S.u A
3 4 -

4. ®opmynupoBka TeopeMbl CHIIOBA ¢ HIUTIOCTPAIMEN KaKIO0T0 €€ MOJI0KEHHsI HA KOHKPET-
HBIX IIpUMepax (Teopusi).

4.1.2 IIpumepHbIe TeMbl pedepaTUBHBIX 0TYETOB

OKBUBAJIECHTHBIE OIIPENEICHUS TUCTPUOYTUBHBIX PEILIETOK.

OKBUBAJIEHTHBIE OIIPEIEICHHS] KOHEUHBIX MOJIYJISIPHBIX PEIIETOK.

[TomyMonymnsipHble PELIETKH, IPUMEPBI IPYII CO CBOMCTBOM IOIYMOAYJISPHOCTH PELIETKU
MOATPYIIIL.

PemreTku noArpymit rpymmn MaibixX IOPsIKOB.

JlokazaTesnbCTBO TEOPEMBI O CBEPXPA3pPEIIMMOCTH KOHEYHOM TPYIIIbI ¢ PEHICTKON MOATPYIIIL,
ynoBieTBopstonieil ycnosuto XKopnana-Jlenexkunaa.

Teopema 0 cTpoeHHMH ceKIHi (CyO)HOPMAJIBHOTO psifia MOArPYIIIBl TPYIIbI C W3BECTHBIM
(cyO)HOpPMAIBHBIM PSAIOM.

Teopema o cTpoeHnu cexnuii (Cy0)HOPMaTBEHOTO psiia (aKTOPTPYIIIBI TPYIIIBI ¢ U3BECTHBIM
(cy®)HOpMaIBHBIM PSIIOM.

(CBepx)pa3pemmMocTs NOATPYII U (PaKTOPrpyI (CBepX ))pa3periuMbIX TPYIIIL.
[Topoxnaromiyie U HEMOPOKIAFOIINE FJICMEHTBI TPYIIIBI, MOATpyIna OpaTTHHU.
Tepema beprcaiifa o 6a3uce Ui KOHEUHBIX TPUMAPHBIX TPYIIIL.

dopmynupoBka TeopeMbl bepHcaiia-Buiianara o KOHEUHbIX HUJIBIOTEHTHBIX TPYIIax ¢ Hil-
JIOCTpalyen Ha IpUMepax.

JoxazarenbcTBo Teopembl CriioBa (CyIIeCTBOBAHUE U BIOXKEHUE).
Jloka3zatenbcTBo Teopembl CriioBa (CONPsSKEHHOCTh U KOJTMYECTBO).

®opmynupoBka TeopeMsl @. Xoiuta 0 KOHEYHBIX pa3pelIMMBbIX IPYIIIAX ¢ WIUTOCTpauen Ha
puMepax.

Penrerounas u rpymnmnoBasg JOMOJHACMOCTD IMOATPYIIT KOHCYHBIX I'PYIIII.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS leOMe)KyTO‘-IHOﬁ arrecranumn
HpOMe)KYTO‘IHaH arrecralus NpoOBOAUTCA B cbopMe OK3aMCHa.

4.2.1 IlpuMepHBIN CNIMCOK TEOPETHYECKUX BONPOCOB K IK3aMEHY

bunapHoe oTHOILIEHHE Ha MHOXKeCTBe. Bo3MokHbIe cBOIiCTBa OMHAPHBIX OTHOIIEHUI ¢ WJI-
JIOCTpALMEeN Ha ITpUMeEpax.

Buibl OuHapHBIX OTHOLIEHUN, TPUMEPBHI.
OcHoBHast TeopeMa 00 OTHOIIEHUU YKBUBAJIEHTHOCTH.
[TonsiTHE O rpaHsAX MOJIMHOXKECTB YACTUYHO YIOPSAJOYEHHOIO MHOXKECTBA.

AJTOpUTM MOCTPOEHUS AUArPAMMbI YACTUYHO YIOPSAI0OUEHHOTO MHOKECTBA C WILIIOCTpa-
1UeH Ha mpuMepax.

I/I3OMOp(I)I/I3M YaCTUYHO YIIOPANOUYCHHBIX MHOKCCTB.

TeopeMa O NpCACTABIICHUH YaCTUYHO YIIOPAJOYCHHOI'O MHOXKCCTBA ITOJIMHOXKCCTBAMU HC-
KOTOPOro MHOXKCCTBA.

Omnpenenenue pemerku. M3omopdusm pemierox.

[Toposxaroiiee MHOXKECTBO 3J€MEHTOB (1o)rpymibl. [lopoxaeHne noaArpynmnsl JpyruMu
noarpynnamu. [Ipumepsr.
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Pemerka noarpynn rpynmnst. [IpumMepsl.

Onucanue pemeTky MOArpyI UUKIMYECKOM IPyIIIbL.
[Ipsimoe mpousBeneHue rpyni (HOArpyIil).

IIpsiMoe nipousBeeHUE PELIETOK.

TeopeMa 0 pemeTke NoArpymnn npsMoro IPOU3BEACHUS IPYIII B3aUMHO IPOCTBIX HOPAI-
KOB.

HopmanbHbliii 1 cyOHOpMaIbHBIN Pkl TPYIIIBI, CBSI3aHHBIE C HUMH OHATUS.
KommyTtant u nentp rpynmsl. Kpurepuii abeneBoctu pakToprpyIisl.
Paspemmmast rpynna, 5KBUBaJICHTHBIE ONIPEIECIICHUS U IPUMEPBI.
Caepxpaspemmmas rpymnmna, OnpeaeIeHue U IPUMeEpBI.

HunenorenTHas rpymnna, 5KBUBAJICHTHBIE ONIPEIEICHHS U IPUMEPBL.
HuibnoTeHTHOCTh KOHEYHOM p-TPYyMIIbI.

®opmynupoBka Teopembl CuiloBa (CylecTBOBaHUE, BIOKEHHUE, CONPSHKEHHOCTh, KOJIMYe-
CTBO) [UTsl KOHEYHBIX IPYIIIT C WIUTIOCTPALIUEH HA IPUMEpax Ipymm S; u Z,, .
Kpurepnii HUIBbIIOTEHTHOCTH KOHEYHOM TPYIIIBIL.

JAucTpuOyTUBHOCTD PEHICTKU JACTUTENCH HATYpaIbHOTO YUCIIA.
JucTpuOyTUBHOCTD PEIIETKH MOATPYI KOHEYHOW UKIHYECKON TPYIIIBL.

®opmynnpoBka TeopeMbl Ope 0 CTPOEHUU Py ¢ JUCTPUOYTUBHOM PEIIETKON MOATPYIIIT
C WJUTIOCTpaLeil Ha MpuMepe HEUKINUECKOW OECKOHEUHON TPYIIIBL.

HepeCTaHOBOqHBIe MOATPYHIILI I'PYIIIIHI, KpI/ITepI/Iﬁ NEepeCTaHOBOYHOCTHU IMOATPYIIII.

[lonsTHE O KBa3MHOPMAJbHBIX MOATPYIIAX TPYIIBI, KBa3MHOPMAJIbHOCTh HOPMAJIBHOU
MOATPYIIIBIL.

[TocTpoenue npumepa, WILTIOCTPUPYIOIIETO CYIIIECTBOBAHNE KBA3WHOPMAJIBHBIX HE SIBIISO-
IIUXCS HOPMATbHBIMU TIOJTPYIIIL.

I'aMuIBTOHOBEI U KBA3UTAMUILTOHOBBI TPYIIIIbI, TPUMCEPHI.
CTpOeHI/Ie KOHCYHLBIX TaMHUJIbTOHOBBIX I'PYIIII.
CTpOeHI/Ie KOHCYHLIX KBA3UTAMUJIBTOHOBBIX I'DYIIII.

CrpoeHre KOHEYHBIX TPYII, Y KOTOPBIX pelleTKa MOATPYII YAOBIETBOPSET YCIOBHIO
XKopnana-/lenexunna.

4.2.2 CriMcoK THNOBBIX NPAKTHYECKHUX 3adaHuil (1)1 1a00paTOPHBIX 3aHATUN, KOH-

TPOJIBHBIX padOT U K3aMEHA)

1.

[TokaxuTe, YTO MOJAMHOXKECTBA (PUKCHPOBAHHOTO MHOXECTBA OTHOCUTEIIHLHO BKITFOUEHHUS 00-
Pa3yIoT YaCTUYHO YIOPSI0YEHHOE MHOXKECTBO.

Onpenenure Buja OuHapHoro ortHoumienus o Ha MHokectBe N, ={L2;3}, ecmu: a)
p={X1),(22),(33), (12), (2D}; 6) p={1). (2:2),(33), L2}

[TocTpoiite quarpamMmy nmoaMHoxecTB MEOXkectBa N ={1; 2, 3}.

Jlano wactnuHo ynopsioueHHoe MHOXecTBo P ={a; b; ¢, d } ¢ oTHOmIeHHeM yacTnaHOTO 110-

psaaka "<" Ttakoe, utro a<b,c<b,c<d. [locrpoiite nuarpammy MHO}ecTBa P u mpen-

craBpTe P mommHOxecTBamu MHOKecTBa N, ={1,2;3;4} .

Ha muoxectBe N, ={1,2;3;4} onpeneneHsl 1Ba OMHAPHBIX OTHOLICHUS:

a ={(1),(2,2),(3:3).(4:4),(1,2).(3:4).(3:2).(42) } u



B ={11),(2,2),(3:3),(4:4),(1L2),(3:4),(3:2),(42),(31)}.

A) JlokaxuTe, YTO o — OTHOLIEHHE YaCTUYHOTO NopsAaka u < N,;a > He ABJISETCS peleT-

koil. b) Jlokaxure, uro < N,;o > — pereTka.

6.

10.
11.

12.
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20.

21.

22.

23.

24,

25.
26.

[TokaxkuTe, 9TO peIIeTKa BCeX MOJAMHOXKECTB (PMKCUPOBAHHOTO MHOXKECTBA SIBJISICTCS TUCTPH-
OyTHUBHOM.

[ToctpoiiTe auarpamMmy MOIYJSIPHOM pEIIETKH, HE SBISIONIEics mucTpuOyruBHoil. Cyte-
CTBYET JIM TUCTPUOYTHUBHAs PELIETKA, HE ABJISAIOIIAsACT MOLYIISIPHON?

OnummMre Bce NOArPYNIIbI UKIMUECKON rpynnsl Zis.

CKOJIBbKO NOATrPYII UMEET LUKINYecKas rpymnna Z2gs?

N3006pa3ute Auarpammy perieTky MOArpyI rpymmsl Z, X Z.

B rpymmie S, ykasats Bce MOIrPYIIIBL, KOTOPBIC HE SBISIOTCS HOPMATbHBIMH.

B rpynne A, yka3aTbk Bce NOATPYNIIbI, KOTOPBIE SBIISIOTCS HOPMAJIBHBIMHU.

B rpymnme Sz moctpoiiTe Bce BO3MOKHBIE CYOHOPMAIIBHBIE PsIbl 0€3 IIOBTOPSIOMINXCS YWICHOB.
B rpynne A, moctpoiite Bce HEYMIOTHIEMbIE CYOHOPMAaJIbHbIE U HOPMaJIbHBIE PSJIbI.
JIoKa)xuTe, 4TO IpyIia S; CBepXpasperinma, rpymmna A, HerT.

Jlokaxkure, 4TO rpynna S, paspemmma.

[Toxaxwute, 4TO CTYNIEHb HWJIBIIOTEHTHOCTH Ipynisl Au3apa D, paBHa nByM.

[Toctpoiite quarpammy pemietkun nonarpymm rpynnsl G ={e, a, b, ¢}, 3agannoit Tabnureit

e a b c
a e c b .
Kanm Buna: b . SIBnsietrcs M pemeTka JUCTpruOyTUBHOM?
cC e a
c b a e

[TocTpouTh penieTky HOpMalIbHBIX MOArpyI rpynisl G, eciu a) G=S4; b) G=Aa.
IToctpouts Tabauiy Kamu mpssmoro npoussenenus rpynn G, ={a,,b } u G, ={a,,b,}, 3nas
bl a‘2 b2
u .
bl ai b2 a2

VYkaxxute  BCe  BO3MOXHBIE  CIOCOOBI  pa3lIOKEHUS  TPYIIBl  TOJCTaHOBOK
V ={e, (12)(34), (13)(24), (14)(23)} B mpsMoe TPOU3BEICHUE ABYX HCCTUHUIHBIX MTOATPYIII.

nx Tabauns! Koan

Haiinmure KoMM4YecTBO MaKCHMAIBHBIX MOATPYHIT a0eNeBOH TIPyNIBI, KOTOpas H30MopdHa
rpynne Buaa Z, X Zig X Z,,.

B pelieTke MOATPYII TPYIIIBI MTOICTAaHOBOK YeTBEPTOi CTETICHH
D ={e, (1234), (1432), (13)(24), (14)(23), (12)(34), (13), (24)}, ykaxuTe cpeau MOATPYII
BTOPOTO MOPSAKA Mapy MePEeCTaHOBOYHBIX U Mapy HETIEPECTAHOBOYHBIX MOATPYIIII.

[MocTpoiiTe pereTky HOpMaIbHBIX MOATPYII TPYIIBl A, U TPyIIibl A .
VYKakuTe BCe CUIIOBCKUE 2-NIOArPYNIBI TPYMIBIL S, .

B rpynmne muoapa D, =<a,bja’ =b* =1, bab=a™ > mocrpoiite npou3BOAHEII PS.



27.

28.

29.
30.

31.

32.

33.
34.

35.

36.

B rpynmne kBarepunonos H, =<a,bja* =1, a’=b? b™ab=a" > nocrpoiire ueHTpaIbHbIA
psL.

Haiimure nentp rpynmst G =<a,bja® =b® =1 b ab=a’ >.

Haiimmre kommytant rpymms G =<a,bla’ =b* =1, b ab=a* >.

[ToctpoiiTe quarpammy pemerku noarpym rpynmsl G, eciu:

a) G=<a,bja®=b’=1,bab=a">;6) G=<a,bla*=1a’=b’ blab=a">;

B) G=<a,bla’=b’ =1 b"ab=a">.

Jlokaxute, 4TO NOArpyNnsl A U B KOHEYHOW IpyINIbl IEPECTAHOBOYHBI TOIJA U TOJIBKO
|AllB

Torna, koraa |[< A, B >|= ARB|
M

JIoKaxuTe, 4TO MOArpyNna < a’b > He ABIAETCS HOPMAIIBHOMN, HO ABIAETCS KBA3HHOPMAIh-
) o -1 4
Ho# moxrpymmoii rpymmsl G =<a,bla’ =b® =1, bab=a‘ >.

9 3 -1 4 o
Joxaxwure, uro rpynmna G =<a,bja” =b” =1, b"ab=a" > apngercs kBa3sUraMuIETOHOBOIA.

TTokaxxure, 4To pemerka moxrpymn rpymmsl G, =<a,b|a® =b® =1, b™ab = a* > usomopdua
peurerke moarpymn rpymmsl G, =<a,bla’ =b* =1, b7ab=a>.
CKOJIBKO TIOATPYIIIT BTOPOTO MOPSIAKA COACPKUT TpymIa JudaApa BocbMoro nopsaka Ds? A

CKOJIbKO Tpyma kBarepHuoHOB Ho? Kakast u3 3TUX rpymi uMeeT MOAYISPHYIO PEIeTKY MO-
rpynn?

Bceraa nu muctpubyTHBHA pelieTka MOATPYII PYIIIb, YAOBIETBOPstoiias yciaoBuio XKop-
naHa-/lenexkunmga? OTBeT 00OCHYITE.

1.2.3 TlpumepHblii OuJieT U 3a/1a4a K HeMY HA IK3aMeH MO0 AUCHUILINHE NPOoPUIIs
«PemeTky u UX NpUMeHeHUs B ajiredpe»

denepanbHOE roCcy1apCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEXKIEHUE
BhIcIero oOpa3oBanus «KybaHCKU TOCYAapCTBEHHBIM YHUBEPCUTET
Kadenpa pyHKIIMOHANBHOTO aHAIN3a U alNTre0psl
Hanpasnenne noarorosku: 02.03.01 MaremMaTuka 1 KOMIBIOTEPHBIE HAYKU

Buaer Ne *

10 AUCIUIIIINHE HpO(l)I/IJ'ISI «PemreTkn 1 ux IPpUMCECHCHUA B anre6pe»

1. Tlopoxnaroiee MHOKECTBO 3JeMeHTOB (rmoa)rpynisl. [lopoxxnenue noarpynmst apy-
rumMu noArpynmnamu. [Ipumepsr.
2. JuctpuOyTUBHOCTH PEIIETKU JAeTIUTeIe HaTypalbHOIO YUCIa.

3. TlocrpoiiTe quarpamMmy pemieTKH MOArPYI TPYIIIbI

G =<a,bla’=b’=1b'ab=a">.




3aBenyromnuii kadeapoit

4.3 CTPyKTYypa OLIEeHOYHBIX CPeACTB /IJIsl TeKYIIeil U MPOMeKYyTOUHOM aTTecTaluu

KO)I 1 HAMMCHOBAHUC UH-

HauMenoBaHue o11eHOYHOTO CpCACTBa

Ne MKATOpA Pesynbrarsl 00y4deHust IIpomexxyTouHas
n/n P (B cooTBeTcTBUU C II. 1.4) Texymuit KOHTpOJIB aTTecTauus
(B cooTBeTcTBUH C TI. 1.4)
UIIKB-1.1. 3-1. 3mnaer | BemmonHeHue qOMAIIHUX 3a- Bomnpocs! Ha 3k-
MOHATUS WM YTBEPXKICHUS | TaHUM. 3amene: 1-7
Kypca JgaHHOW amciu- | Ompoc Ha JIKIIMOHHBIX U Jla-
IUIMHBI, KOTOpBIE HE00XO- | OOPATOPHBIX 3aHATHSX.
IUMBI 171 pereHus: Thmno- | KontpombHas pabora Nel u
BBIX 3a71ad. KOHTpOJIbHas padoTta Ne 2.
UIIKB-1.1. V-1. Ywmeer, | PedepaTuBnsrii oTu€T.
UIIKB-1.1. Crocoben pe- ’ bep
UCTIONB3Ysl  CIICIMAIbHBIC
IIaTh aKTyaJbHBIC M BaX-
3HaHUS B XOJ€ H3y4YCHHA
1 | wple 3amaud (QyHIaMEH- .
. . | JaHHOM JCIUTLIHHBI,
TalbHOM W TPUKIATHON
HaXoIUTh IMOAXOABI K pe-
MaTeMaTHUKU .
HICHUIO €€ MPaKTUUYECKUX
3a/IaHUN.
UIIKB-1.1. V-2. Bnaneer
ITOPUTMUYECKIMHU HABBI-
KaMH peIICHHUs OTpeNeneH-
HBIX MPaKTHYECKUX 3aj1a-
HUH Kypca.
HIIKb-1.4. 3-1. 3naer | BoimosgHeHne qoMallIHUX 3a- Bormpocs! Ha 3k3a-
MeTonpl cOopa wH(pOpMa- | JaHUH. MeHe: 8-13
nuu, HeoOxoauMol nis | Ompoc Ha JEKIMOHHBIX U Jia-
YCIICITHOTO YCBOGHHSI Ma- | OOpPaTOPHBIX 3aHATHUSX.
UIIKB-1.4. CoOupaer u | TepHuaia JUCHUIUINHEL PecdeparuBHbIil 0TUET.
aHaJU3UpyeT HAYYHO-TEX- HIIKB-1.4. YV-1. Ymeer
HUYECKYI0 HH)OPMALMIO C | aHAIW3UpOBaTh coOMpae-
yaéToM 0a30BBIX Tpej- | Myl HaydHYIO U y4eOHYIO
CTaBJIEHUH, IIOJNyYEHHBIX | MH(pOPMALHIO ¢ ya&€ToM Oa-
o | B obsacTu pyHAaMEHTallb- | 30BBIX IIPEACTaBICHUH, TIO-
HOW MaTeMaTHWKH, MeXa- | JIydYeHHBIX B IIPOIecce U3y-
HUKH, €CTECTBEHHBIX | YCHHMS TUCHIUILIMHBL
HayK, IpOrpaMMHUpPOBAHUS UIIKB-1.4. V-2. Bnaneer
1 MHOOPMALMOHHBIX TeX- | HABBIKAMH  OIIEHHBAHUS
HOJIOTHH. IIPUOPUTETHOCTHU COZIEPXKaA-
TENbHBIX 3JIEMEHTOB WH-
thopmarmu, ¢ yaétom 6azo-
BBIX NIPEACTABIICHU, IOy~
YeHHBIX B XOJl¢ M3y4YCHHS
JIICTIUTUIHBL. .
WIIKB — 2.1. 3-1 3uaer | BeimonHeHue qoMamHux 3a- Bomnpocs! Ha 3k3a-
UIIKB-2.1  IemoHCTpH- 9
anredpanvyeckyro ¥ KOMIb- | JTaHUMH. MmeHe: 14-24
PYET HaBBIKH JIOTHYHOTO U
IOTEpHYI0  anroputMmuye- | Onpoc Ha JEKIMOHHBIX U Ja-
MOCIE0BATENBHOTO U3J10-
CKYIO TEPMUHOJIOTHIO B J10- | OOpPAaTOPHBIX 3aHATHSX.
3 | )KeHMs MarepHaia Hayd-

HOTO UCCJIEIOBAHUS B YCT-
HOMt u MUCHbMEHHOH

dbopme.

CTaTOYHOW Mepe sl U3J10-
JKEHUSI OCHOBHBIX I0JIOXKE-
HUN JUCLUIUIMHBI IPHU OT-
BET€ B XOAE TEKylleHd u

PedeparuBHblii 0TUET.




MPOMEKYTOYHON aTTecTa-
LIUH.

UIIKB -2.1. V-1 VYmeer
Ha 3aHATHSAX B TIIpoIecce
OTBETa M3JIaratb ConepiKa-
TENBHBIA MaTepHall JUCIHU-
TUTAHBI TIOCIIEA0BATEIHHO U
JIOTHYHO.

UIIKB -2.1. Y-2 Bnaneer
HaBBIKAMU  YIOPSIIOYUBA-
HUS TIOJIOXKCHUN WU3JIarac-
MOT0 MaTepHaja TaKiuM 00-
pa3oM, 4TOOBI Ka)xa0e HO-
BOE TIOJIOKEHHE SIBIISIIOCH
JIOTHYECKUM  CIICICTBHEM
TPEIBIIYIIHX.

UIIKB-2.2 KoHcTpyupyet
IPEJMETHOE COJepKAaHUE
U aJanTupyeT ero B cOoT-
BETCTBUH C OCOOCHHO-
CTSIMH IIEJICBOH ayIUTO-

HUIIKB — 2.2. 3-1 3Haer
pa3IM9IHbIE CTIOCOOHI U3JI0-
JKEHHUs MaTepuaia JUCIH-
IUIMHBI B 3aBHCHUMOCTH OT
YPOBHSI TIOATOTOBKH CIIy-
aTeneH.

UIIKBE -2.2 V-1 VYwmeer
aIanTUPOBATh PEAMETHOE
co/iep)KaHHe HU3JIaraeMoro
MaTepHalia B COOTBETCTBUH
C 0COOEHHOCTSIMU IIEJIEBOM

BemonHeHne foMaIHuX 3a-
IAHUH.

Omnpoc Ha JEKIIMOHHBIX U Ja-
60OpaTOPHBIX 3aHATHSIX.
PedeparuBHblii 0THET.

Bormpocs! Ha 3k3a-
MeHe: 25-32

pun. ayIUTOPUH.

UIIKB -2.2 V-2 Bnageer

HaBbIKaMH KOHCTPYHUPOBA-

HUsA COHep)KaTeHLHOﬁ 4a-

CTU Marepuaja C ILCIbIO

0oJee TOCTYIHOTO €Tr0 U3-

JIOXKCHUS.

4.4 KpuTepuu OlleHUBAHUSI Pe3y/IbTATOB 00y4eHHs
Oyenka Kpumepuu oyenusanus no sxzameny

Boicokuii ypo- OneHka «0TJIMYHO» BBICTABIISIETCSA CTYIEHTY, ITIOKAa3aBIIEMY BCe-
6eHb «5y» CTOpPOHHHE, CHCTEMAaTH3UpPOBaHHBIE, IIIyOOKHE 3HAHUSA Y4eOHOM Ipo-
(omauuno) rpaMMBbl JUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHSTh WX Ha MPaKTHKE

IIPU pEIIeHNN KOHKPETHBIX 3a/1ad.

Cpednuii ypo- OneHka «XOpoIIo» BBICTABISETCS CTYAEHTY, €CIIM OH TBEPJO
8eHb «4x» 3HaeT MaTepuall, FpaMOTHO U 1O CYIIECTBY M3JaraeT ero, yMeer npume-
(xopowo) HSAThH [OJTyYCHHbIE 3HaHUS Ha MPAKTUKE, HO JIOMYCKAET B OTBETE HJIU B pe-

LIEHUH 33]1a4 HEKOTOPbIE HETOYHOCTH.

OneHka «ya0BJIeTBOPHUTEIbHO» BBICTABIISETCS CTYAEHTY, IOKa-
[opozoswiii ypo- | 32BIIEMY Pa3POSHEHHbIH XapaKTep 3HAHHUH, HEOCTATOYHO NMPABUIbHbIE
genb «3» (yoo- | DOPMYIHPOBKH 0A30BBIX MOHSATHIA, HAPYIICHHS JIOTHYECKOM MOC/IeI0BA-
61emeopi- TEIbHOCTH B U3JI0KEHUU MPOTPaMMHOI0 MaTepuasa, HO Py 3TOM OH Blia-
menvHo) JIeE€T OCHOBHBIMU pa3ziesiaMu y4eOHON IporpaMMbl B HEKOTOPOM 00bEME,
HEOO0XO0IMMOM JUIs JallbHEHIIero o0y4eHus U MOKeT MPUMEHSTh IMOJTy-

YeHHBIE 3HAHU 110 00pa3Iy B CTaHAAPTHON CUTYyallUH.




O1eHka «HeyI0BJIeTBOPUTEIbHO» BBICTABISIETCS CTYICHTY, KO-
Munumansnoiil | roppiii pe sHaeT GoMbIIEH YaCTH OCHOBHOTO CONEPKAHHS yIeOHOI MPO-
ypoeens «2» (He-
5 rpaMMBbl TUCIHILINHBI, JOYCKAeT IpyObIe OMMOKHU B (POPMYITHPOBKAX OC-
061emeopu- .
Y meﬂbyo)p HOBHBIX MOHATUH AMCHUIUIMHBI U HE yMEET HMCIIOJIb30BaTh MOJTY4YECHHBIC
3HAHMS TP PELICHUH TUITOBBIX MPAKTHYECKHX 3a/a4.

HToroBas oneHka BBICTABIISETCS C YUETOM pabOThI CTYIEHTa B CEMECTPE: YUUTHIBAIOTCS
pe3yNbTaThl IBYX KOHTPOJIBHBIX PaboT, a TAaKXkKe pe3ysibTaT oTyeTa 1o pedepaTUBHOMY JOKIAdY.

OueHOYHBIE CpeACTBA ISl MHBAJIHMIOB M JIMII C OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3]10PO-
BbS BBIOMPAIOTCS C YIE€TOM MX WHAWBUAYATBHBIX IICUXO(DU3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMS [l IOATOTOBKH OTBETA HA HK3aMEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHSI MHBAIMIOB H JIUIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSIMH 370POBbS IPEAYCMAaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBHUIYAITbHBIMA OCOOCHHOCTSIMU;

— TIpH HEOOXOIUMOCTH ISl 00Y4YAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
¥ WHBAJIHMJOB IpOIEIypa OLEHWBAHUS PE3yIbTaTOB OOYUYEHHS MO JUCIUILUIMHE MOXET IPOBO-
JITHCS] B HECKOJIBKO JTAIloB.

[Iponerypa onieHUBaHHS pe3yabTaTOB 00yUEHHS MHBAJIUIOB U JIUII C OTPAHHYEHHBIMH BO3-
MOYKHOCTSIMH 370POBbsI I10 AUCIHUILIHHE (MOJIYJIIO) IIPeTyCMaTpUBAET IpeIoCcTaBlIeHHE HHPOpMa-
K B (hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbBSI U BOCIIPUATHS HH(POPMAITUH:

JInst Tn ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN MepeyeHb MOXET ObITh KOHKPETHU3UPOBaH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00Y-

JAIOIUXCS

5. Ilepedyenn y4eOHOM JUTEPaTypPhl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1 YueOnas iuteparypa

1. Bupxkrod, I'. Copemennas npuknaanas anredpa / I'. bupkrod, T. bapru ; nep. ¢ anr. 10.1.
ManuHna. - Mocksa : Mup, 1976. - 400 c. : un. ; To xe [Dnexktponusiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=464046.

2. Epwmonaesa, H.H. IIpakTudeckue 3aHATUS 10 aaredpe. DIeMEHThI TEOPUHM MHOKECTB, TEOPHUH

yuces, KOMOMHATOpUKH. AnreOpandeckue CTPYKTYPHI [ DIeKTPOHHBIN pecypc| : y4eb. moco-
oue / H.H. EpmomaeBa, B.A. Kossinuenko, I'.1. KypbaroBa. — DnextpoH. nan. — CaHKT-
[MerepOypr : Jlaub, 2014. — 112 ¢. — Pexwum gocrtymna: https://e.lanbook.com/book/49469.

3. Kapranonos, M.1. OcHOBBI TeopuHM IpyIn [ DIeKTPOHHLIH pecype] : yued. mocobue / M.U.
Kapramnosnos, F0.1. Mep3ansakoB. — DnektpoH. nan. — Cankt-IlerepOypr : Jlans, 2009. —
288 ¢. — Pexum noctyna: https://e.lanbook.com/book/177.

4. Kocrpuxun, A.W. Beenenue B anredpy. Yacts 3. OCHOBHBIE CTPYKTYPHI [ DIEKTPOHHEIH pe-
cypc] : yue6. — DnexTpoH. gaH. — Mocksa : @usmariut, 2001. — 272 c. — Pexum n1o-
cryma: https://e.lanbook.com/book/59284.
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5. Kypom, A.T'. Teopus rpymi [DIeKTpOHHEIH pecypc] — DIeKTpoH. naH. — Mocksa : ®us-
matiaut, 2011. — 808 ¢. — Peskum mocryma: https://e.lanbook.com/book/59755.

6. Jlanun, E.C. YrpaxHeHus 110 Teopuu rpynn [DiekTpoHHsli pecypce] : yued. nocodue / E.C.
Jlsmun, A5, Aizenmirar, M.M. Jlecoxun. — DnektpoH. nan. — Cankt-IlerepOypr : Jlans,
2010. — 272 c. — Pexum nocrymna: https://e.lanbook.com/book/528

7. Cymsyku, M. CTpoeHue IrpyImbl ¥ CTPOEHUE CTPYKTYphI ee noarpymn / M. Cyasyku ; mog
pen. B.W. Ilnotkuna ; nep. ¢ auria. JL.LE. CagoBckoro. - Mocksa : ['oc. u31-BO HHOCTp. JIUT.,
1960. - 155 c. - (bubmuoteka coopunka "Matemaruka'). - ISBN 978-5-4475-1969-8 ; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=257389.

8. Xomn, M. Teopus rpynn / M. Xoun ; nep. ¢ aurt. H.B. Jlromuna, 3.I1. JKununckoro ; nof

pen. JLLA. Kanyxxuuna. - Mocksa : MI31aTenbCTBO HHOCTPAHHOM JiuTepaTypsl, 1962. - 467 c. :
ni. ; To xe [DnexkrponHslil pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=464057.

9. Illunun U.A. Beenenue B anre6py. I'pymmsl [Dnektponnstii pecype]. - CII6.: Jlans, 2012. -
URL.: http://e.lanbook.com/view/book/4120/

5.2. Ilepuoguyeckasi Jureparypa

1. XXypuan “Bectank MockoBckoro yHuBepcutera. Cepust 01. Maremaruka. Mexa-
Huka”/ - W3parenbcTBo MOCKOBCKOTO YHHUBEepcUuTeTa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kypnan "U3BecTss ~ BBICIIMX  y4e€OHBIX  3aBEACHHM. Marematuka"
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupeautens u u3narens: Kazauckuit (ITpu-
BOJDKCKHIA) (eepanbHbIil yHUBEepcHUTET. - https://dlib.eastview.com/browse/publication/7087

5.3. UHTepHeT-pecypchl, B TOM YHCie COBPpeMeHHbIe NpodeccuoHaIbHbIE 0a3bl AaH-
HBIX U HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMBI

DJ1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAT» https://urait.ru/

2. ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH»
www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHbBb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HayYHbIX )KypHaAJIOB Ha Poccuiickoit
atdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanpHas 35eKTpoHHas OuOIMOTEeKa (JOCTYN K DJIEKTPOHHOU OMOIMOTEKEe IHC-
cepranmii Poccutickoii rocynapcteennoit oudmuorexu (PT'B) https://rusneb.ru/
8. Tlpesumentckas oubmuoreka um. b.H. Enpruna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/nome.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
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12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https:/link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VuumBepcuretrckas unpopmarnronras cuctema POCCHS http://uisrussia.msu.ru

NudopmannoHHble CIPABOYHbIE CHCTEMbI:
1. Koucynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYI MO JIOKAJbHOM CETH C
KOMITHIOTEPOB OMOITMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AwmepukaHckas nmaTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/

2. TlonHblie TEKCTHI KaHAACKUX Auccepraiuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHUCTEpPCTBO HayKHU U BhIcIero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®depepanbubiii mopran "Poccuiickoe obpasoBanue" http://www.edu.ru/;

6. Mudopmanmonnas cuctema "ExquHoe okHO q0cTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnekiust nudpoBeIx 00pa3oBaTeabHbIX pecypcos http://school-
collection.edu.ru/ .

8. depepanbHBIN HEHTP HHOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBeHHOTO HHCTHTYTa pycckoro sizbika uMeHu A.C. [Tymxkuna "O6-
pasoBaHue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIoHHbIH moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapeii http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. Oopa3zoBatenbHbIi moptan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit ®enepaunn". Bornpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/bHbIC H MH(OPMAIIMOHHBIE pecypChl

KyoI'Vy:

1. Cpena MoaynbHOTO AMHaAMHUYeCKoro ooyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJIMKalui 1 KoHpe-
penuwuii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(HOPMaLMOHHBIX 00pa3oBa-
TeNBHBIX TeXHOMOrHi http://mschool.kubsu.ru;

4. DnexTpoHHbBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa30BaTelIbHBIE PeCypChl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEX-
Hosoruii B obpazoBanuu KyOI'Y u nayuno-metogumueckoro xypsana "LHKOJIBHBIE I'OAbI"
http://icdau.kubsu.ru/

6. MeToanyecKue YKazaHus 1J1s1 oﬁyqamumxca 110 OCBOCHHMIO JHUCHMUITJIMHBbI
CaMocTosTenpHas pa60Ta CTyACHTA BKJIFOYACT B ceOs MMOBTOPCHUC JICKIITMOHHOT'O MAaTC-

pHaia ¥ Matepraia yaeOHUKOB U Y4eOHBIX TOCOOUH, MOATOTOBKA K TAOOPAaTOPHBIM 3aHATHUSAM, K
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KOHTPOJIBHBIM paboTaM U K 3k3aMmeny. Takoit Bug CP KoHTpoaupyeTcst B X0/1e TPOBEPKHU JI0-
MAaITHHUX 3aJaHWi, 3aJaHUI KOHTPOJILHBIX PadOT U B X07e dk3ameHa. [Ipenmonaraercst caMocTosi-
TCJIIbHOC U3YUYCHUC CTYACHTAMU TCOPCTUUCCKOTO MaTCpUalia 1o T¢MamM pe(i)epaTI/IBHBIX OTYCTOB.
KoHTponb ocyuiecTBiisieTcs BO BpeMsl KOHCYJIbTalUui (BBI3BIBHBIX MM 110 JKEIAHUIO CTY/IEHTA), a
TaKK€ Ha na6opaTopHHx 3aHATUAX.

Buabl camocTosiTeIbHOM padoThl
O0s3aTeNbHBIMU TIPY U3YYEHUU JUCIUILTUHBI «PemeTky 1 X NPUMEHEHHUS B aredpe» sB-
JISTFOTCSI CIISYFOIINE BUBI CAMOCTOSITEIHHOM paOOTHI:

- pa3dop M CaMOCTOATEIbHOE U3YyUEHHE TEOPETUYECKOTO MaTepraa 1o KOHCIEKTaM JIEKIUH
U 110 Y4€OHBIM MOCOOMSM U3 CIIMCKA UCTOYHHUKOB JIUTEPATYPBI;

- CaMOCTOSITENIbHOE pEIICHUE 3a]1a4 10 TeMaM J1a0O0paTOPHBIX 3aHATUH ;

- NOATOTOBKA K KOHTPOJIBHBIM paboTam;

- TOATOTOBKA K pe(hepaTUBHOMY OTUETY;,

- MOATOTOBKA K 3K3aMEHY.

6.1 Meroau4eckne ykazanusi K CAMOCTOSITE/ILHOMY M3yYeHHIO CTYAE€HTAMH Teope-
THYECKOI0 MaTepHaJia

JlJ1 TOATOTOBKM K OTBETaM Ha TEOPETHUUECKHUE BOIIPOCHI B X0/1€ KOHTPOJIbHBIX padoT 1
Ha 3K3aMEeHe CTYAECHTaM JJOCTaTOYHO HCII0JIb30BATh MaTepUa JIEKIMNA U y4EOHBIX TOCOOU U3
CIIMCKa OCHOBHOM JuTepaTypsl. i N3ydeHus TEOpEeTUUIECKOro MaTeprania, Heo0X0IMMOro JiIst
MOJAFOTOBKU K pe)epaTUBHOMY OTUETY, KPOME OCHOBHBIX HCTOUHUKOB JIUTEPATYPbl BO3MOKHO
MCII0JIb30BaHUE JI0NIOJHUTENbHBIX HCTOYHUKOB U MIHTepHET-pecypca. B cinyuae 3aTpyaHeHui,
BO3HUKAIOIIKX Y CTYJECHTOB B ITPOLIECCE CAMOCTOSTEILHOIO U3y4EHHS TEOPUHU, IIPENIOAABATEID
pa3bACHSAET CI0KHBIE MOMEHTBI HAa KOHCYJIBTALIUSX.

6.2 Meroanyeckne yKazanusi K CAMOCTOSITeJIbHOIi IIOATOTOBKE CTY/EHTOB Il BbI-
MOJTHEHHS IPAKTHYECKHUX 3aaHMii 1a00paATOPHBIX 3aHATHI

J11s1 BBITIOJTHEHU S TOMAIITHETO MPAaKTUYECKOTO 3aaHusl HEOOXO0IMMO pa3o0parh MarTe-
pHall 0 COOTBETCTBYIOIIEH TeMe JJabopaTOpHOTo 3aHATHS. [Ipu 3TOM UCTIONB3YIOTCS YKa3aHUS,
JIAaHHBIE MPETIOJABATEIEM B X0/I€ 3aHATHS, a TAKKE TEOPETUKO-TIPAKTUUECKHUI MaTepual, MMero-
HIMICS B UICTOYHMKAX U3 CIHCKA IUTeparypbl. Ecu cTyIeHT He cMOT MOHSTh MPUBEICHHBIH B
YKa3aHHBIX UCTOYHUKAX pa300p TUMOBBIX MPUMEPOB B TOM CTEMEHH, YTOOBI CAMOCTOSITENILHO HC-
MOJIH30BATh MIPEIOKESHHBIN aJTOPUTM JJIS PEIICHUS 3a/IaHUsI, TO OH MOXKET MOJYyYUTh KOHCYIIh-
TaIUIO MIpenogaBaTes.

6.3 MeToanyeckne yKazaHusi K CaMOCTOSITE/ILHOM IOATOTOBKE CTYIEHTOB K BbINOJI-
HEHHMI0 KOHTPOJbHBIX padoT

B Teuenue cemecTpa npoBOAATCS JIB€ KOHTPOJIBHBIX PAOOTHI, KaXk/1asi U3 KOTOPBIX JUIUTCS 45
MUHYT ¥ COCTOUT U3 TPEX MPAKTUUECKHUX U OJHOIO TEOPETUUECKOI0 3aJaHus. TeMaTHKa KOH-
TPOJIBHBIX padOT COOTBETCTBYET TEMATUKE TPEX COAEPIKATEIbHBIX Pa3/ieioB JUCIUILINHBL. Kax-
JI0€ 3aJlaHuE OLIEHUBAETCS MO MATHOAJUILHOMN IIKaJle, BBICOKAask OLIEHKAa CTaBUTCA MPH MOIYYEHUN
He MeHee 16 6aToB, HUKHUN TTOPOT YCIENTHOCTH COCTaBisieT 7 6aymuioB. JIJisi MOATOTOBKH K
KOHTPOJIbHOM paboTe He0OXO0MMO BHITIONHSATH 33aHUSI B X0/1€ JTaOOPATOPHBIX 3aHATUH, a TAaKkKe



JIOMallTHUE 3a7aHus. B mpoliecce caMOnoAroTOBKH CTYIEHTY YKeJNaTeabHO 03HAKOMUTHCS C pas3-
OOpOM OTIOPHBIX IO PACCMATPUBAEMBIM TEMaM 3a/1a4, HIMCIOIIUXCS B TIOCOOUSIX U3 CITUCKA JIUTE-
patypsl. Beiiie B mynkre 4.2.2 npuBeJeH CIUCOK 3aJJaHUM, KOTOPBIN BKIIIOYAET B c€0sl BCE TUIIBI

IPAKTUYECKUX 3aJJaHUI KOHTPOJIBHBIX padoT, a B MyHKTE 4.2.1 puBeIeH CIIMCOK TEOpeTnde-

CKHUX BOIIPOCOB

6.4 MeTomnueckue PeKOMEHIAIUU K CAMOCTOSATEILHOM MOAT0TOBKE CTYJAEHTOB K

pedepaTuBHOMY O0TUYETY

Kaxapiii CTYIEHT TOJKEH MOATOTOBHUTH B TEUCHUE ceMecTpa pedepaTUBHBIN OTYET, BO3-

MO3KHO, 110 OJJHOW M3 YKa3aHHBIX B IyHKTE 4.1.2 TeM, paHee npegHa3HaueHHOM AJI CaMOCTOsI-

TCJIbHOT'O U3YUCHUS. I[JISI MOATOTOBKH OTUCTA KCJIATCIIbHO KPOMC HCTOYHHKOB y‘-IC6HOI71 JuTcpa-

TYpBbI UCIIOJIb30BaTh Takke MHTepHeT-pecypc. OTueT roToBUTCA B MUCbMEHHOM (popme U MOKET

OBITh MPEJICTABIICH CTYICHTOM Ha JJA0OPaTOPHOM 3aHSATHH B BUJC JIOKJIA/Ia Y JOCKHU WU B BHJIE
npeseHTanuu. OdopmieHre MMCbMEHHOTO OTYeTa J0KHO YAOBIETBOPATH TPEOOBAHUM: Q)
TekcT Habupaetcs 14 mpudTom Ha Oymare popmarta A 4; 6) Ha TUTYIHHOM JIUCTE KPOME TEMBI

TaKXKe yKa3bIBaeTcs (paKkyiIbTeT, HarpaBieHue (0akanaBpuar), Kypc, rpynmna, @O crynenTa; B)
CoJIepKaHUE MaTepuasa 1o 00beMy COCTaBIIAET 4-5 CTPAHMULL; I') CIIMCOK JINTEPATYPbl COACPKUT
HE MCHEE JIByX UCTOYHUKOB (BO3MOKHO M3 CITUCKA JINTEPATyphI B IYHKTaX 5-6).

6.5 Meroanveckne ykazanusi K caMOCTOSATE/ILHOI IIOATOTOBKE CTY/IeHTOB

K JK3aMeHy

CornacHo y4eOHOMY TUIaHY TUCIUTUTHHEI «PEIIeTKN 1 UX MPUMEHEHHS B alre0pe» UTOroBOH
(bopMOil KOHTPOJIS ABISAETCS SK3aMEH, KOTOPBII OLIEHUBAETCS 0 IIKaJIe: HEYIOBIETBOPUTEILHO,
YZIOBJIETBOPUTEIBHO, XOPOILO, OTIIMYHO. DK3aMEHAIIMOHHBIA OMJIET COCTOUT U3 TPEX BOIPOCOB:
JIBYX TEOPETUYECKUX M OJJHOTO IpakTUdeckoro. g craum sx3amMeHa CTyJeHT AOJIKEH
HAYYUTHCS Ha TaOOPATOPHBIX 3aHIATHSIX PElIaTh MPAKTHUECKUE 3aJaHus 110 TeMaM pa3zesioB 1-3
(1. 2), BBIMOJHATH JOMAITHHUE 33/1aHUA, @ TAK)KE YCIICITHO BHITIOIHUTH JIB€ KOHTPOJIbHBIE pa-
00T1bI. TUMBI MPaKTUYECKHUX 3a/IaHUI HA SK3aMEHE COOTBETCTBYIOT 3a/IaHUSIM U3 TTyHKTa 4.2.2.
Takxe Ha HK3aMEHE CTYJIEHTaM IMPEIaralTcs 1Ba TEOPETUYECKUX BOIIPOCA U3 CIIHMCKA, TPUBE-
neHHoro B myHkTe 4.2.1. KpoMe Toro, Koam4ecTBO JOTOJHUTEIbHBIX TPAKTUYECKUX U TEOPETH-
YeCKHUX 3a/laHui Ha SK3aMEeHE 3aBUCHUT OT aKTUBHOCTHU U PE3YJIbTaTUBHOCTH paOOTHI CTY/ICHTA B

TCYCHHUEC CEMCCTpA.

7. MaTepnajJbHO-TeXHHYeCKOe o0ecniedeHHe Mo TUCHHIIJINHE

ITo BceM BumaM y‘IC6HOI>’I ACATCIIBHOCTH B paMKaxX NUCHHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, KaOMHETHI U J'Ia60paTOpI/II/I, OCHaIlICHHBIC HCO6XOI[I/IMLIM CIICUAJIM3UPOBAHHBIM U na6opa—

TOPHBIM 000PYZAOBAaHUEM.

HanMmeHoBaHue crienuaIbHBIX OMEIIE-
HUH

OCHAaIIEHHOCTD CITEIUAJILHBIX T0-
MEIeHUH

HepequL JIMIOCH3MOHHOI'O
MIpOrpaMMHOTO obecreueHus

VYueOHble ayIUTOPUM ISl TPOBENICHUS
3aHATHHA JeKnuoHHOTO Thma (ayn.302H,
ayn.303H, ayn.308H, ayn.505A,
ayn.507A)

Meobenb: yueOHas MeOeb.
TexHUYECKHE CPEeICTBA OOYUCHUS:
9KpaH, MPOEKTOP, KOMITBIOTEP.
CpenctBa oOy4eHus:

JIOCKa, MapKepbl v MeJl.

Microsoft Office;

IIporpammsl [uig €eMOHCTpa-
1IMM U CO3JIaHUs TPEe3eHTalUN
(«Microsoft Power Pointy)

Y4eOHbIE ayAUTOPHH U TPOBEICHHS
TPYNIIOBBIX M WHAWBHIYAIbHBIX KOH-
cynpTanuii (kabuner 314H).

Meobeb: yuebHas mebenb
CpencTsa oOyueHHs:
JI0CKa, MapKepbl U Mell.

Y4eOHbIE ayAUTOPHH UL TPOBEICHHUS
TEKYILEro KOHTPOJI U IPOMEKYTOUHOU

Meobeb: yuebHas mebenb
TexHuueckue cpeacTBa 00yUEHHUsL:

Microsoft Office;




arrecrammn  (ayn.302H, ayn.303H,
ayn.308H, ayn.505A, ayn.507A)

9KpaH, MPOCKTOP, KOMITBIOTEP.
CpenctBa 0Oy4eHHS:
JIOCKa, MapKephl 1 MeJL.

IIporpammsl Anst 1€MOHCTpa-
O U CO3aaHUsA HpGBGHTaHI/Iﬁ
(«Microsoft Power Pointy)

Y4eOHbIC ayIUTOPUH IJIS IPOBE-
JeHusT J1a00paTOPHBIX 3aHATUH
(ayn.310H, ayn.312H, ayn.314H)

Meobenb: yaebHas mebenb
CpencTBa oOyueHUS:
JOCKa, MapKepbl U Mell.

JI1st caMOCTOSATENBHOM pabOThl OOYJAOIIMXCS MPEYCMOTPEHBI IIOMEIIEHUS, YKOMILICK-
TOBaHHBIE CIICIMATIM3UPOBAHHON MEOEITBI0, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOXKHO-
CTBIO TIOJIKJIFOUCHHS K ceTH «MHTEpHET» U 00eCTIeYeHHEeM JI0CTyTa B JJICKTPOHHYIO HH(POPMAIIH-
OHHO-00Pa30BATEIBHYIO CPENY YHUBEPCUTETA.

HaunmMmeHoBaHMe nmoMeleHui 11T caMo-
CTOSATENEHON paOOTH 00YJArOIINXCS

OcHaIIeHHOCTh TOMEIICHUH TS
CaMOCTOATENTFHON paboTHI 00yUaro-

[lepeueHb NHULIEH3UOHHOTO
MIPOTPaAMMHOTO 0OecTieueHHS

HIUXCSE

[TomerueHne A1 caMOCTOATENBHOH pa- | Mebenb: yueOHas MeOesn

00Tel OOywaromuxcst (YUTANBHBIA 3an | KOMIDIEKT — cnenuanusupoBaHHOM

Hayunoit OnbmmoTexn) Me0eTH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBanwue: KOMIBIOTEPHAS

TEXHHUKA C MOKITI0YCHHEM K HH(OP-
MAaIMOHHO-KOMMYHHKAI[HOHHOM
cetu «VHTEpHET» M JOCTYIIOM B
3JIEKTPOHHYIO UHGOPMAIIMOHHO-00-
pasoBaTenbHyl0 cpeny oOpa3oBa-
TeNbHOM  OpraHu3anuy, BebO-Ka-
Mepbl, KOMMYHUKAIIMOHHOE 000pY-
JIOBaHKE, 00ECICUNBAIOIICE JOCTYII
K CeTH HHTEepHeT (IPOBOAHOE CO-
eMHEeHUEe U OeCrpOBOIAHOE COEMH-
nenue 1o Texdojgorun Wi-Fi)

[MoMelenus I CaMOCTOATENBHOH pa-
oorel  obOyuaromuxca  (ayn.309H,
ayn.320H)

Meobenb: yuebHas mebenb
Kommiekt  crennann3upoBaHHOMN
MeOel: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITIOTEpHAs
TEXHHKA C TOJIKIII0OUEeHUEM K HHPOP-
MalMOHHO-KOMMYHHKAIIMOHHON
cetu «VHTEepHET» M JOCTYNOM B
AEKTPOHHYIO HH(POPMAIIMOHHO-00-
pa3oBaTelbpHYI0 Ccpexy oOpa3oBa-
TeJIBHOM  OpraHM3alnuy, Beb-Ka-
Mepbl, KOMMYHHKallHOHHOE 000py-
JI0BaHKe, 00eCIeUnBaOIIee JOCTYII
K CeTH WHTEpHET (IPOBOJHOE CO-
eMHEHNE W OECIpPOBOJHOE COCIU-
Henue 1o Texnonorun Wi-Fi)




