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1. He.ﬂl/l " 331291 U3YICHHU TUCHUIIIIUHBI.

1.1 Ileaab oCBOEHHA TUCIHUILIHHDBI

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

1.2 3agaun AMCHMNINHBI

[TosryueHHE OCHOBHBIX TEOPETUYECKHUX U AIITOPUTMHUUYECKUX CBEICHUM 110 TEOPUH pelie-
TOK B CBSI3M C UX IPUMEHEHUEM B TEOPUU I'PYIIIL, PA3BUTUE ITO3HABATEIILHON JEATEIIBHOCTH U ITPU-
o0OpeTeHue MPaKTUIECKUX HAaBBIKOB pabOTHI € alNre0panvyecKMu MOHATUAMU B IUCKPETHON MaTe-
MAaTHKE.

1.3 MecTo TUCHHUILTHHBI B CTPYKTYpe 00pa3oBaTebLHOM MPOrpaMMbl

Hucnurmmuna (b1.B.JIB.04.01) «PemeTku 1 ux mpUMEHEHHUS B aJireOpe» 1Mo HarpasJie-
auto 02.03.01 MaremaTika 1 KOMITBIOTEPHBIC HAyKH (YpOBEHB OakaiaBpuaTa) 1o mpoQrIro mo-
rotoBku «CoBpeMeHHas anre0pa u kpunrorpadus» OTHOCUTCS K BapuaTuBHON yactu (B) nuciu-
TUTHH 110 BEIOOPY (/IB) mepBoro 6110ka y4eOHOTO TU1aHa, SIBISFOIIETOCS CTPYKTYPHBIM SJIEMEHTOM
OOII BO. lucuunnuHa u3y4aercs B 7-OM CEMECTPE U MPOJI0JDKAET HAYaTOE Ha MEPBBIX TPEX Kyp-
cax anreOpamydecKkoe 00pa3oBaHHME CTYIEHTOB COOTBETCTBYIOIIETO HAIPABIICHUS MOJITOTOBKH.
3HaHUs, MOJYYEHHbIE B 3TOM Kypce, MOTYT OBITh HCIIOJIb30BAaHbI B JUCKPETHON MaTeMaTHUKe U
MaTeMaTU4YeCKOU JIOTUKE, TCOPUU YHCEII, METOIaX ONTUMU3AIUU U Jip. CyliaTenau T0JDKHBI Bia-
JeTh MaTeMaTUYECKIUMH 3HAHUSIMH B paMKaXx MporpaMMbl Kypca «DyHaaMeHTanbHast 1 KOMITbIO-
TepHas anredpay», a TAaK)Ke OCHOBHBIMHU ITOHSITUSIMHU OJTHOTO M3 KYpCOB «JIEMEHTH KOMOHHATOP-
HOW Teopuu Tpymim» win «KoHeYHbIe TPYMITOUIBI U MX TIPEICTABICHHS.

1.4 Ilepeyenb NJIaHNPYeMBbIX pPe3yJIbTATOB 00yUYeHHs M0 JUCHUIINHE, COOTHECeH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTATaAMM 0CBOEHHUsI 00pa30BaTeIbHON NPOrpaMMbl

[Ipu ocBOCHMU AUCIUIUIMHBI BhIpabaThIBaeTCS oOIIeMaTeMaTHYeCKas KyJbTypa: yMe-
HUE JIOTUYECKU MBICIUTh, IPOBOAUTH JI0KA3aTENIbCTBA OCHOBHBIX YTBEPKACHUH, yCTaHABINBAThH
JIOTUYECKHE CBSI3M MEX]y TIOHITHUSIMU, IPUMEHSATD MMOTyYEHHbIE 3HAaHUSI IJIs1 PEIICHHS areopan-
YeCKHX 3a7a4 U 33/1a4, CBI3aHHBIX C KOMIIBIOTEPHBIMU MPUIIOKEHUSIMH aJIreOpandeckuX METO/I0B.
[Tomygaembie 3HAHUS JIKAT B OCHOBE MaTEMaTUYECKOT0 00pa30BaHuUs U HEOOXOIUMBI JIJIsl TTIOHH-
MaHUS ¥ OCBOEHUS BCEX KYPCOB MaT€MaTHKHU, a TaKXKe IS MPOJI0JDKEeHUsT 00ydeHUs B MarucTpa-
Typ€ 10 COOTBETCTBYIOIIEMY HaNPaBIECHUIO MOJTOTOBKH.

[Ipouiecc n3yueHus: AUCUUILIMHBI HATIPpaBlieH Ha (POpMHUpPOBAHHUE CIEAYIOIUX KOMITETEH-

mun: I11K-1 u ITK-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 n Bax- | MIIKB-1.1. 3-1. 3HaeT noHATHS U yTBEpKICHUS Kypca JlaH-
HBlE 3a1aul (QyHAaMEHTAIbHOM M NMPUKIATHOW Ma- | HOM JUCLUIUIMHBI, KOTOPBIE HEOOXOIUMBI JJIs PEIICHHUS TH-
TEMaTHKH MOBBIX 3a7a4.

UIIKB-1.1. V-1. YMmeeT, UCTIONB3Ys ClEIUATbHBIE 3HAHWS B
XOJI€ U3y4YEHUsI TAaHHOW JAMCIMIUIMHBI, HAXOIUTh MOAXOIbI K
pelIeHunto e€ MPaKTUUYECKUX 3aJaHUH.

WIIKB-1.1. Y-2. Bnajgeer alropuTMU4eCKUMH HaBBIKAMH
pelIeHUs] ONPEENIEHHBIX IPAKTUUECKUX 3aJaHUH Kypca.




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

UIIKB-1.4. Cobupaer u aHanmsupyet HaydHo-Tex- | MIIKB-1.4. 3-1. 3naer meroapl c6opa nHpopmanuu, He0O-
HUYECKYI0 MH(POPMAIHIO ¢ Y4€TOM 0a30BBIX MPEA- | XOJUMOW JJIsl YCIIEIIHOTO YCBOCHHMSI Marepuaia IHCIH-
CTaBJICHUH, MOJYYEHHBIX B 00JIaCTH ()yH/IaMEHTalb- | TUIMHBL

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 jorugHoro u | UIIKB — 2.1. 3-1. 3HaeT anreOpanveckyro # KOMIBIOTEp-
MIOCJIEI0BATENILHOTO HM3JIOKCHUSI MaTepHaia Hayd- | HyIO alTOPUTMHUYECKYIO TEPMHUHOJIOTHIO B JOCTATOYHON
HOTO HCCIIEOBaHHS B YCTHOH W NHCBMEHHOW | Mepe AJIs U3JI0KEHHUS! OCHOBHBIX MOJI0KEHUH AUCIIUILUINHBI
dopme. IIPU 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~
JIO)KEHHU U3JIaraeMoro MaTepualia TakuM o0pa3om, 4ToObI
Ka)kKJJ0€ HOBOE IIOJIOKEHHUE SBILUIOCH JIOTHYECKUM 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 4acT MaTepHaia C Leliblo 0osee TOCTYI-
HOT'O €r0 M3JI0XKEHHSI.

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
KonTakTHasi padoTa, B TOM 4nce: 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 HamnmenoBanue 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-
Lero KOHTPOJIsd

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 raMHJIBTOHO-
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-
menusi. [loctpoenne MaTpuIs 6u-
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. Ilocrpoe-
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 pereTku 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 KOHEYHOM a0esneBoil rpymnibl
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
IpyMIbl KBATEPHUOHOB.
IIpuMeHeHne KpuTepus nepecTaHo-
BOYHOCTH ITOATPYIII, 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-METOAMYECKOTO 00ECTIEYSHUS 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 KommbioTepHbIX Hayk PI'BOY BO
«KyoI'Y». IIpotokosn Ne 11 ot 13 mas 2025 r.
2. Meronuyeckue yKa3aHHs MO BBITIOJIHEHUIO CAMOCTOSITEIbHOU
[loaroroBka k Teky-| paboThl oOyuarouiuxcsa. YTBep:kaeHbl Ha 3acenanuu Cosera (a-
nieMy KOHTPOJIIO | KyJbT€Ta MaTeMaTUKu M KomnbloTepHbix Hayk PI'BOY BO
«KyoI'Y». IIpotokosn Ne 11 ot 13 mas 2025 .
3. Meroanueckue ykazaHus 1o OArOTOBKE 3cce, pedeparos, Kyp-
COBBIX paboT. YTBepkaeHbl Ha 3acenanuu CoBera ¢akKynbTera Ma-
TeMaTUKu U KoMibloTepHblX Hayk PI'BOY BO «KyoI'Vy. IIpoto-
koa Ne 11 ot 13 mas 2025 .
Metoanyeckre yka3aHus 10 BBITOTHEHUIO JTA00OPaTOPHBIX padoT.
Brinonnenue na6o- | YTBepxkaeHsl Ha 3aceqanuu Copera (akynbTeTa MaTeMaTUKH U
paropHbIX paboT | kKommboTepHBIX Hayk PT'BOY BO «Ky6I'Vy». IIporokon Ne 11 ot
13 mas 2025 .

VY4eOHO-METOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs W3
YHCiIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTapistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsAMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBII TTIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Yy-
YAOLIUXCS.

3. O6pa3oBare/ibHbIE TEXHOJIOTHHU

AKTHUBHBIC U UHTEPAKTUBHBIEC (DOPMBI, JIEKIIUHU, TaOOPATOPHBIE 3aHATHS, KOHTPOJIBHBIE pa-
60THI, pepepaTuBHO-TBOPUECKHE OTUETHI (IT0 HEKOTOPHIM T€MaM B BH/JIE TPE3EHTAIIMH) U SK3aMEH.
B TeueHune cemecTpa CTYACHTHI pEIIAIOT 337a4H, YKa3aHHbIE MpenojaBaresieM, K KaKaoMy j1a0o-
paTopHOMY 3aHATHIO. [IpoBOAATCS 1BE KOHTPOJIbHBIX paboThI (Kaxaas MpOAOIKUTEIbHOCTHIO 2
akaJ. yaca) rmo temam paszaenon 1-2. Kaxapiil CTy/IeHT TOTOBUT peepaTUBHBIN OTYET MO OAHON
W3 HUKE TTPEIIOKEHHBIX B TyHKTE 4.1.2 Tem. K 5Kk3aMeHy CTYJIEHT IOMYCKAETCs MOCIE BBITOTHE-
HUS OIIPEJICIIEHHOT0 KOJIMYeCTBa (MIPAKTUYECKUX U TEOPETUUECKHUX ) 3aJJaHUI KOHTPOJIbHBIX paboT
u pedeparuBHOro ordyera. B ciaydae HEBBINOIHEHUS KAKOTO-TO U3 MPUBEACHHBIX TPeOOBaHUIA,
CTYACHTY B XOJI€ C/IayM 3K3aMeHa MpeJIaraloTcsi JOMOJHUTEIbHbIE BOIPOCH IO TeMe pedepara



(mpu OTCYTCTBHM OT4YeTa MO pedepaTy) WIN NMPaKTHUECKUE 3alaHus (P HEBBITTOJHECHUH KOH-
TposbHOM paboThl). K 00pazoBaTeabHBIM TEXHOJIOTHSAM TaK)Ke OTHOCSATCS MHTEPAKTHBHBIC Me-
TOAbI 06yquI/151. HHTepaKTI/IBHOCTB nogavuu mMarepualia 1o JUCHUIIIINHC «PemeTkn u nx Impumce-
HCHUA B anre6pe» npeanojgaract HE TOJIbKO BSaI/IMOZ[ef/'ICTBI/HI BUJa «IIperioaaBaTeiib - CTYACHT» U
«CTYHOCHT - IMPEIioaaBaTeiib», HO U «CTYACHT - CTYACHT». Bce st BHUIbI B3aHMOHeﬁCTBHﬂ Xopouo
JOCTUTAIOTCS TIPH M3JIOKEHUH MaTepHaia Ha 3aHATHX B X0JIe TUCKYCCHH, a TaKkke Ha 1abopaTtop-
HBIX 3aHATHUSIX B XOJIE CTYJCHUECKUX pehepaTUBHO-TBOPUYECKUX OTUETOB C UCIIOIB30BAHUEM KOM-
NBIOTEPHBIX TEXHOJIOTHA.

3.1 Iuckyccust
Bo3MOXHOCTE JUCKyCCHU NIPEATIONATacT YMEHUE BbICKa3aTh COOCTBEHHYIO UJIEI0, IIPEAJIO-

KHUTb CBOM IIyTh PELIEHUs, apI'yMEHTHPOBAHO OTCTaUBATh CBOK TOUKY 3PEHHUs, CBA3HO U3Jararb

Mblcau. [lone3Hsl cnenyromue 3aaHus: COCTAaBICHHUE IUIaHA PEILIECHUs 3a/ayH, IIOUCK APYroro

crioco0a peleHts, CpaBHEHNE Pa3IMYHbIX CIIOCOOOB pellIeH!s, IPOBEIEHUE BBIKIIAI0K JUIs pele-

HUS 33/1a4U U BBIKJIAQJIOK JIJIs1 IPOBEPKU MIPaBUIIBHOCTH [TOJIyUEHHOT'O PEILIEHHUs], PACCMOTPEHUE 3a-

Jlay C JIMIIHUMHU M HEAOCTAIOLMMH JaHHBIMH, pedepaTuBHO-TBOpUecKHe Nokiaabl. CTyaeHTam

npeylaraeTcsi poaHaJIu3upoBaTh BapUaHThI pelIeHus, 00CyIUTh JOKJa/, BbICKa3aTh CBOE MHe-

Hue. OCHOBHOM 00bE€M HCIIOJIb30BAHUS HHTEPAKTUBHBIX METO10BOOYUEHHMSI pEAIU3yeTCsl UMEHHO

B X0/1€ AMCKYCCHUH, KaK Ha JEKIIMOHHBIX, TAK 1 Ha JJAOOPAaTOPHBIX 3aHATHUSIX.

OO611re BONpocChl, KOTOPbIE BEIHOCATCS Ha TUCKYCCHIO:
1. CocraBneHus miaHa J10Ka3aTeIbCTBA YTBEPXKICHUS WM PELICHUS 3a0a4H.
2. OmnpeneneHre BO3MOXKHBIX CITOCOOOB JTI0KA3aTENLCTBA YTBEPXKACHHS WIIH IOUCK PA3TUIHBIX

CIoco0OB peLIeHUH 3ajauu.

Br160p cpeau paccmarpuBaeMbIX Clioco00B HanboIee paloOHaIbHOTO.

4. OOcyxJeHue JIOTHYEeCKOH cocTaBisioLled B (OPMYJIMPOBKE TOM MM MHOH TEOpEeMBI, a
TaK)Xe 00CYXJIEHHE BO3MOKHOCTH MTOCTPOCHUS WILTIOCTPUPYIOIIUX €€ IMPUMEPOB U KOHTP-
IIPUMEPOB.

5. CamocTosTeNIbHOE COCTaBJICHHE CTYACHTaMU ONOPHBIX 33JaHUIl IO TeMe, XapaKTepHU3ylo-
IIMX NTyOMHY MOHMMaHMs COOTBETCTBYIOIIETO MaTepHara.

w

3.2 UcnoJib30BaHNe KOMIIBIOTEPHBIX TEXHOJIOTH I

[IpumeHeHne Ha 3aHATUH KOMIBIOTEPHBIX TEXHOJOTUH MO3BOJISET CTYAEHTAaM IPH pac-
CMOTPEHHUH OIPENIETICHHBIX TeEM Kypca KOMOMHATOPHOW Teopuu rpymi OoJiee TTyO0OKO OCBOUTh
HEKOTOpBIE MOHATHS U HArJIsAHO Ha OJIOK-CXeMax WM B XOJE ONMUCAHUS KOMIBbIOTEPHBIX IPO-
IpaMM H3y4YUTh yKa3aHHbIE B CO/AEP)KaHUM AMCLUIUIMHBI alrOpUTMBbL. B 3T0il cBsi3u onpeneneH-
HbI€ JIEKIIIOHHBIE U Ja00paTOpHbIE 3aHATHS MPENOAABATENIO 11eecO00pa3HO MPOBOAUTh B BHJIE
npe3eHTanuy. Takxke B BUAE MPE3eHTAlluK B COOTBETCTBUU C TEMOM 1a00paTOPHOTO 3aHATHUS CTY-
JIEHTBI
MOTYT NPECTaBIATh HEKOTOPBIE CBOU pehepaTuBHO-TBOPUECKHUE OTUETHI.

Bua 3ansitus Hcnonb3yemble nHTepakTUBHbIe 00pa- | KosnyecTBo
1, J3) 30BaTeJIbHbIE TEXHOJIOTHH 4acoB

« M3oMop(hr3MbI YaCTUYHO YHOPSI0YEH-
J HBIX MHOXKECTB H PemeTok» (paszmern 1) — 2
JIeKYuUsi 8 8U0e NPe3eHMayuu.
«IToctpoenue (cy0)HOpMabHBIX U LIE€H-

TPAJIbHBIX PAAOB HCKOTOPBIX I'PYIII» (pa3-

B nen 2) - 1abopamopHoe 3aHamue 8 uoe 2

npe3eHmayuu.




«['pymrisl ¢ TUCTPUOYTUBHON PEIIETKOM
Vi noarpynm» (paszaen 3) — iekyus 6 guoe 2
npe3eHmayuu.

«[IprMepbl KOHEYHBIX TPYIII C 33 JaHHBIMH
CBOWCTBAMHM PEIICTKH MOArPYII» (pas3aes
JI3 3) — rabopamopnoe 3anamue 6 eude npe- 2
3enmayuu.

1. OueHouHbIe CPeACTBA JAJsl TEKYILIET0 KOHTPOJIS yCIIeBAeMOCTH U TPOMEKYTOY-
HOH aTTecTAlH

VYyeOHast AeATeNbHOCTh MPOXOUT B COOTBETCTBUU ¢ rpadpukoM yuebHoro mporecca. [Ipo-

LIECC CAMOCTOSTEIbHON pabOThl CTYI€HTOB KOHTPOJIUPYETCS BO BPEMsI ayAUTOPHBIX 3aHATUN U
MHAUBUAYaJIbHBIX KOHCYJIbTALUH.

OIIGHOLIHBIMI/I CpeacTBaMu AWCHMIUIMHBL SBJIAIOTCA CPCACTBA TCKYLICT'O KOHTPOJIA 4.1

(KOJUTOKBUYMBI, KOHTPOJIbBHBIC pa0OThI, & TAKXKE Ha JIA0OPATOPHBIX 3aHATUSX — OTBET Y JIOCKU U
NPOBEpPKA JIOMAIIHUX 3a/IaHu#, peepaTHBHO-TBOPUYECKHI OTYET) U MPOMEKYTOUHAS aTTECTAIIHS
4.2 (Pk3ameH).

4.1 ®oHa OLIEHOYHBIX CPEJICTB /ISl MPOBeAeHHUs TeKYIel aTTecTalul
KontponbHbIe paboThI 1 peepaTHBHO-TBOPUYECKUE OTYECTHI OIICHUBAIOTCS IO MATHOAIITIb-

Ho# cucreme. Ha J'Ia60paT0prIX 3aHATUAX KOHTPOJIb OCYIICCTBIISACTCA IIPU OTBETC Yy NOCKU U ITPU
IMPOBCPKEC JOMAIITHHUX 38.,[[3HPII>1.

A w np e

4.1.1 IlpumepHBbIe KOHTPOJIbHBbIE PAdOTHI

KonTtpoabHnas padora Ne 1

JlaHO MHOKECTBO N5 = {1;2;3;4;5}14 JaHo 6HHapHoe OTHOIIICHUE HA 3TOM MHOKECTBE
Buna p ={(31),(2;2),(3;3),(4,4),(5:5), (1;,2), (1:3), (1,4), (1;5),(2;5), (3;5), (4,5)} -
Jlokaxxure, 4TO O ABIAETCSA OTHOLIEHUEM YaCTUYHOI'O MOPSAKA.

Hokaxwure, uto < Ng; p >— MoaynsipHas, HO He AUCTPHUOYTHBHAS PEIIETKA.
[MoctpoiiTe AUarpaMmy pelIeTKH HOATPYIII UKIMISCKON rpynbl Zyg.

[TorymoaynsipHble pEUIETKH, UX CBS3b C MOYJIIPHBIMU peLIeTKaMU (TEOpHs).
KonTtpoabHnas pabora Ne2

[MocTpotite IMarpaMMy — pEIIeTKH  HOPMalIbHBIX  MOATPYNI  TPYIIIIEI
G=<abla’=b’=1b"ab=a">.
[Moctpoiite IrarpaMmmy pemeTKH TOJTPYIITT TPYIIITEI KBaTEPHHOHOB

H, =<a,bla ‘=1 a’=b?* blab=a">, 000CHYHTE MOAYJISPHOCTh JTOW pEUIETKU U

YKaXHUTE KaKue-HUOYAb TPH MOATPYIIIbI, HAPYIIAIOIINE BHITOIHUMOCTD B HEH JUCTPUOY-
TUBHOT'O CBOWCTBA.

IIpoBepbTe BEIMOIHUMOCTD ycnoBus JKopaana-JleneknHaa B pemeTkax MOATrPYI TPy

S;u A,



10.
11.

12.
13.
14.

15.

ok wmn
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4. ®opmynupoBka TeopeMbl CHIIOBA ¢ HILUTIOCTpAIIME KaXI0Tro ee MOJI0KEHUS Ha KOHKPET-
HBIX ITpUMepax (Teopusi).

4.1.2 [IpumepHbIe TeMbl pedepaTUBHBIX 0TYETOB

OKBUBaJCHTHBIC OIIPEACIICHUSA I[I/ICTpI/I6YTI/IBHBIX PEIICTOK.
OKBUBaJCHTHbBIC OIMPEACICHUA KOHCYHbBIX MOAYJIAPHBIX PEIICTOK.

[TonymonynsipHbple pELIETKH, MPUMEPBI TPYII CO CBOMCTBOM IMOIYMOAYJISAPHOCTH PEUIETKU
HOArPYMII.
Pemietku moarpyni rpymnmn Majibix TOPSJIKOB.

JlokazaTesnbCTBO TEOPEMBI O CBEPXPA3PEIIMMOCTH KOHEYHOM TPYIIIbBI ¢ PEHISTKON MOATPYIIIL,
yaoBieTBopsitonieit ycnosuto JKopnana-Jlenexkunmaa.

Teopema o cTpoeHHMH ceKIuid (Cy0O)HOPMAaJIbHOIO psijia MOATPYIIIBI TPYIIBI C U3BECTHBIM
(cy0)HOpPMAIBLHBIM PSAIOM.

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

(CBepx)pa3pemmMocTs NOATPYII U (PaKTOPrpyI (CBEpX ))pa3peiiuMbIX TPYIIIL.
[Topoxnaroniyie 1 HEMOPOKIAFOIIUE FJIEMEHTBI TPYIIIBI, MoArpyrna OpaTTHHU.
Tepema beprcaiifa o 6a3uce Ui KOHEUHBIX TPUMAPHBIX TPYIIIL.

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

JHoxazarenbcTBo Teopembl CritoBa (CyIecTBOBaHUE U BIOKEHUE).
HoxazarenbcTBo Teopembl CritoBa (CONMPSHKEHHOCTh U KOJIMYECTRO).

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

Penrerounas u rpymnmnoBas JOMOJHACMOCTD IMOATPYIIT KOHCYHBIX I'PYIIII.

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBEICHUs NPOMEKYTOYHOM aTTeCTANMHI
[TpomesxyTouHas aTTecTanus NPOBOAUTCA B POpME IK3aMEHa.

4.2.1 IlpuMepHBIii CIMCOK TEOPETHYECKUX BOMPOCOB K IK3aMeHY

bunapHoe oTHoIIeHHEe Ha MHOXKEeCTBE. Bo3MoxkHBIEe cBOWCTBAa OMHAPHBIX OTHOILIECHHH C UII-
JIIOCTpalyend Ha mpuMepax.

Buibl OMHApHBIX OTHOLIEHUN, IPUMEPBHI.
OcHoBHast TeopeMa 00 OTHOIIEHUU YKBUBAJIEHTHOCTH.
[TonsiTHE O TpaHsIX MOJAMHOKECTB YACTUYHO YIOPSA0YEHHOIO MHOKECTBA.

AJTOpUTM MOCTPOEHUS AMATPAMMBI YACTUYHO YIOPSI0UYEHHOTO MHOYKECTBA C MILTIOCTpa-
1Uel Ha mpuMepax.

I/I3OMOp(I)I/I3M YaCTHUYHO YIIOPAAOYCHHBIX MHOKCCTB.

TeopeMa O IpCACTABIICHUN YaCTUIHO YIIOPAJOYCHHOI'O MHOXKCCTBA ITOJIMHOXKCCTBAMU HC-
KOTOPOro MHOXKCCTBA.

Onpenenenue pemetku. M3omopdusm pemierox.

[Toposkaroiiee MHOXKECTBO 371€eMEeHTOB (To)rpymisl. [lopoxaenrne noArpynmnsl JpyruMu
noarpynnamu. [Ipumepsr.

10. Pemerka nmoxarpymnn rpynmnsl. [Ipumeps.

11. Omnucanue peuieTky MOArpyI MUKINYECKOH IPyIIbI.



12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.

26.
27.

28.

29.
30.
31.
32.

IIpsimoe mpousBeneHue rpymni (IOArpyIn).
IIpsiMoe npousBeeHUE PELETOK.

Teopema 0 pemeTke NOArpyIn NpsMOro IPOU3BEACHUS TPYIII B3aUMHO IPOCTBIX MOPSII-
KOB.

HopmanpHbliii 1 cyOHOpMabHBIN psAIbl TPYIIIBI, CBSI3aHHBIE C HUMU IIOHSATHSL.
KommyTtant u uentp rpynmsl. Kpurepuii abeneBoctu pakToprpyIisl.
Pa3spemmmast rpynna, 5KBUBaJICHTHBIE ONIPEIECIICHUS U IPUMEPBI.
Caepxpaspemmmas rpymnmna, OnpeaeIeHue U IPUMEpBI.

HunsnorenTHas rpymnmna, 5KBUBaJICHTHBIE ONIPENEICHNS U IPUMEPHI.
HuibnoTeHTHOCTh KOHEYHOM p-TPYyMIIbI.

®opmynupoBka Teopembl CuioBa (CyIecTBOBaHUE, BIOKEHHUE, CONPSHKEHHOCTh, KOJINYe-
CTBO) JUIsl KOHEUHBIX IPYIII C WLTIOCTpanyeil Ha npuMepax rpynn S, u Z,, .
Kpurepnii HUIBbIIOTEHTHOCTH KOHEYHOH TPYIIIIBL.

JAucTpuOyTUBHOCTD PEIIETKHU JACIUTENICH HATYPAIbHOTO YUCIIA.
JucTprOyTUBHOCTD PEIIETKH HOATPYI KOHEYHOW UKIHYECKON TPYIIIBL.

®opmynnpoBka TeopeMbl Ope 0 CTpPOEHUU Py ¢ JUCTPUOYTUBHOM PEIIETKON MOATPYIIIT
C WJUTIOCTpaLell Ha MpuMepe HEUUKINYECKOW O€CKOHEUHOM IpyIIIbL.

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

[lonsaTHE O KBa3MHOPMAJIbHBIX MOATPYIIAX TPYIIBI, KBa3MHOPMAJIBHOCTh HOPMAJIBHOU
MIOATPYIIIBIL.

[TocTpoenue nmpumepa, WILTIOCTPUPYIOIIETO CYIIIECTBOBAHNE KBA3WHOPMAJIBHBIX HE SIBIISO-
HIMXCS HOPMATbHBIMU TOATPYIIIL.

I'aMuIBTOHOBEI U KBA3UTAMUIETOHOBBI TPYIIIIbI, IPUMCEPHI.
CTpOGHI/IC KOHCYHBIX I'aMHUJIbTOHOBBIX I'PYIIII.
CTpOeHI/Ie KOHCYHLIX KBA3UT'AMUJIBTOHOBBIX I'PYIIII.

CrpoeHue KOHEUHBIX TPYII, y KOTOPBIX pelIeTKa MOATPYII YJIOBIETBOPSET YCIOBHUIO
Kopnana-/lenekuna.

4.2.2 Ciucok TUNOBBIX MPAKTHYECKHX 3aJaHui (17151 1Ta00paTOPHBIX 3aHATHI, KOH-

TPOJIBHBIX padOT U K3aMEHa)

1.

[TokaxuTte, YTO MOJAMHOXKECTBA (PUKCHPOBAHHOTO MHOXECTBA OTHOCUTEIHLHO BKITFOUEHHUS 00-
Pa3yroT YaCTUYHO YIOPSI0YEHHOE MHOXKECTBO.

Onpenenutre BuJ OWHAPHOTO OTHOIIEGHUS L Ha MHOXECTBE N3 ={1;2;3}, eclu: a)
p={(1), (22), (3:3), (12), (2D}; 6) p ={(11). (22), (3:3), (1,2)}.

[Mocrpoiite quarpammy noamuoxects Maoxectsa N, ={1; 2, 3}.

Jano yactnuHO ynopsipoueHHoe MHO)kecTBO P ={a; b; ¢, d } ¢ OTHOIIEHNEM YaCTUYHOTO IT0-

psaka "<" Takoe, uro a<b,c<b,c<d. Iloctpoiite muarpammy MHOkecTBa P u mpen-

craBbTe P moamHokectBamu MHOkecTBa N, ={1,2;3;4}.

Ha muoxectBe N, ={1,2;3;4} onpeneneHsl 1Ba ONHAPHBIX OTHOIIECHHUS:

a ={(11),(2;2),(3:3),(4:4),(12),(3:4),(3:2),(42)} n

B ={(11),(2;2),(3:3),(4:4),(L2),(3:4),(3:2),(4,2), (3D}



A) JIokaxuTe, 4TO ¢/ — OTHOIIEHNE YaCTUYHOTO nopsaka u < N,;« > He SBIsSeTCs peler-

koM. b) Jlokaxwure, uto < N,;cr > — pemerka.

6.

10.
11.

12.

13.
14.

15.
16.
17.
18.

19.
20.

21.

22.

23.

24,

25.
26.

[TokakuTe, 9TO pelIeTka BCeX MOJAMHOXKECTB (PUKCUPOBAHHOTO MHOXKECTBA SIBJISICTCS TUCTPH-
OyTHUBHOM.

[ToctpoiiTe auarpamMmy MOIYJSIPHOM pEIIETKH, HE SBISIONIEiCS mucTpuOyruBHOil. Cyte-
CTBYET JIM TUCTPUOYTHUBHAs PELIETKA, HE ABJISAIOIIAsACA MOIYIISIpPHON?

Onumure Bce NOArPYNIIbI UKIMUECKON rpynnsl Zis.

CKOJIBKO MOATPYII UMEET LUKIIHYecKas rpymmna Zz2gg?
N300pasute auarpaMMmy peIieTKd NOArpYI rpymmsl Z, X Zg.
B rpynmne S, yka3atb Bce MOATPYIIIbI, KOTOPbIC HE SBISIOTCS HOPMaIbHBIMU.

B rpynne A, ykazath Bce OATPYIIIBI, KOTOPBIE SBIIAIOTCS HOPMaIbHBIMH.
B rpymme Sz moctpoiiTe Bce BO3MOKHBIE CYOHOPMAIIBHBIE PsIbl 0€3 IIOBTOPSIOMIMXCS YWICHOB.

B rpynne A, nocTpoiiTe Bce HEYIUIOTHSAEMbIE CyOHOPMAIIbHBIE U HOPMAJIbHBIE PSJIBL.
JIoKakuTe, 4TO Ipymna S, cBepXpaspelmnma, rpymma A, HeT.

Jokaxure, 4To rpynmna S, paspeimunma.

ITokaxure, 4TO CTYIEHb HUJIBIIOTEHTHOCTH Ipymnbl audapa D, paBna asym.
[Toctpoiite quarpammy pemietku nonarpymm rpymnnsl G ={e, a, b, ¢}, 3aganHoi Tabmureit
e a b c
a e cb .
K»nu Bupga: b . SIBnsercs nu pemieTka JUCTPUOYTUBHOIM?
C e a
c b a e

[TocTpouTh penieTky HOpMaIbHBIX MOArpyI rpynisl G, eciu a) G=S4; b) G=Aa.

IToctpouts Tabnuuy Kamu npsmoro npoussenenus rpynn G, ={a;,b } u G, ={a,,b, }, 31as
a, b
ux Tabiup Kann . w o2,
b a b, a

VYkaxxute  BCe  BO3MOXHBIE  CIOCOOBI  pa3lIOKEHUS  TPYIIBl  TOJCTaHOBOK
V ={e, (12)(34), (13)(24), (14)(23)} B psiMOE IPOU3BEACHUE IBYX HECTUHUYHBIX MMOATPYIIIL.

HaiinnTe KONMMYECTBO MaKCHMAaJbHBIX ITOATPYINT a0eseBOM TPy, KOTOpas u3oMopdHa
rpynrne Buaa Z,xZgxZ,,.

B penieTke MOATPYII TPYIIIIbI MOJICTAHOBOK YEeTBEPTOU CTETNeHU
D ={e, (1234), (1432), (13)(24), (14)(23), (12)(34), (13), (24)}, yxaxure cpeaud IMOArPYIII
BTOPOTO MOPSIKA Mapy MEPECTAHOBOYHBIX U Mapy HENEPECTAHOBOYHBIX MOATPYIIIL.

[TocTpoiiTe pemeTky HOpMaIBHBIX HOATPYI IPYIIIBI A, ¥ TPYNIIBl A .
VkaxuTe BCE CUIIOBCKHE 2-TIOArPYIIIBI TPYIIIEL S, .

B rpymme amoapa D, =<a,bla® =b® =1, bab = a™ > mocrpoiiTe mpou3BOHBIA PSI.



27.

28.

29.
30.

31.

32.

33.
34.

35.

36.

B rpynne xBarepauonos H, =<a,bla’ =1,a’*=b? b'ab =a ' > nocrpoiiTe HeHTpaIbHBIH
ps.

Haiiaure nentp rpynnel G =<a,bla ®_p°=1lb'ab=a’>.

Haiimmre kommyrant rpymms G =<a,bla’ =b®* =1, b'ab=a’ >.

[Moctpoiite quarpammy pemietku noarpymm rpynmnsl G, eciu:

a) G =<a,bla®=b’=Lbab=a">;6) G=<abla*=La’*=b* brab=a">;

B) G=<a,bja’ =b* =1 b"ab=a"'>.

JlokaxxuTe, uTo MOArpymIbl A U B KOHEYHOH IPYIILl II€EPECTAHOBOYHBI TOIA M TOJBKO
All B
Torma, koraa |[< A, B >j= M )
| AnB|

Jlokaxure, 4To noAarpynmna < a’ob > He SBISAETCS HOPMAIbHOMU, HO SBJISAETCS KBa3UHHOPMAIIb-
. . 1 4
Ho# moarpymmoii rpynmsl G =<a,bla’ =b* =1, b"ab=a" >,

-1 4 o
Tlokasxure, uto rpymma G =<a,bla’ =b® =1, bab = a’ > sBstercs KBa3HTaMHIBTOHOBOIA.

IMokaxure, 4o pemerka noarpynn rpymsl G, =<a,bla’ =b® =1, b™ab = a* > usomopdna
pemerke moarpymn rpynmsl G, =<a,bja’ =b* =1 b'ab=a>.
CKOJIBKO TIOATPYIIT BTOPOTO MOPS/IKA COJACPXKUT IPYyIIa AUdApa BOCHMOro mopsiaka Ds? A

CKOJIbKO Ipymnna kBaTepHUOHOB Ho? Kakas u3 3TUX rpymni uMeeT MOAYJISPHYIO PELIETKY MOA-
rpynmn?

Bcerna nmu muctpuOyTHBHA perieTka MOrPYIIT TPYIIIEI, YAOBISTBOPSIOmas ycioButo JXop-
naHa-/lenexunna? OTBeT 00OCHYIITE.

1.2.3 TIpumepHbIii OujieT U 3a1a4a K HeMY HA IK3aMeH M0 JUCHHUILINHE mpoduJist
«PelieTky U UX MPUMEHEHUs B ajiredope»

denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEXKIEHUE
BhIcIero oOpa3oBanus «KybaHCKHi TOCYAapCTBEHHBIH YHUBEPCUTET
Kadenpa pyHKIIMOHANBHOTO aHAIN3a U alTre0psl
Hanpasnenune noarorosku: 02.03.01 MaremMaTnka 1 KOMIBIOTEPHBIE HAYKU

Buaer Ne *

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

1. Tlopoxnaroiee MHOKECTBO 37eMeHTOB (rmoa)rpynimsl. [lopoxaenue noarpynmst apy-
ruMu noArpymnmnamu. [Ipumepsr.

2. JuctpuOyTUBHOCTH PEIIETKU JAeTUTeIel HaTypalbHOIO YUCIa.

3. TlocrpoiiTe quarpamMmy pemeTKH MOArpyI TPYIIIbI

G =<a,bja’=b* =L bMab=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.
UIIKB-1.4. 3-1. 3naer | BrinonHeHue AOMAITHUX 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-

UIIKB — 2.2. 3-1 3naer
pa3IU9IHbIE CTIOCOOHI U3JI0-
JKEHUSI MaTtepuaia JUCIH-
IUIMHBI B 3aBHCHUMOCTH OT
YPOBHSI TOATOTOBKU CIIy-
miarenei.

UIIKB -2.2 V-1 Ymeer
aIanTUPOBATh PEAMETHOE
COJICp)KaHUE HU3JIaraeMoro
Marepuaia B COOTBETCTBHI
C 0COOCHHOCTSIMHU LICJICBOM

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 Buageer

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- | 3¥BIIEMY Pa3POSHEHHbIH XapaKTep 3HAHHUH, HEOCTATOYHO NMPABUIbHbIE
geb «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-
yooeiemeopu- .
mebo) 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 X WHAWBUIYAIbHBIMA 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.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— 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.
ManuHa. - Mocksa : Mup, 1976. - 400 c. : un. ; To xe [DnexktponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=464046.

2. Epwmonaesa, H.H. IIpakTudeckue 3aHATUs 1O anredpe. DIeMEHTh TEOPUH MHOKECTB, TEOPHH

yuces, KOMOMHATOpUKH. AnreOpandeckue CTPYKTYPHI [ DIeKTPOHHBIN pecypc| : y4eb. moco-
oue / H.H. EpmomaeBa, B.A. Kossinuenko, I'.1. KypbaroBa. — DnextpoH. naH. — 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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https://e.lanbook.com/book/49469
https://e.lanbook.com/book/177
https://e.lanbook.com/book/59284

5. Kypom, A.T'. Teopus rpymi [DIeKTpOHHEIH pecypc] — DIeKTpoH. naH. — Mocksa : ®us-
matiut, 2011. — 808 ¢. — Peskum mocryma: https://e.lanbook.com/book/59755.

6. Jlanun, E.C. YrpaxxHeHus 110 TeOpUH rpynn [DaeKTpoHHslil pecypce] : yueb. 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. - (bubanoreka coopuuka "Maremaruka"). - ISBN 978-5-4475-1969-8 ; To xe
[DnexTponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=257389.

8. Xomn, M. Teopus rpynn / M. Xoun ; nep. ¢ aurin. H.B. Tromuna, 3.I1. JKununckoro ; mox

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) . - Yupenutens u uznatens: Kazauckwuii (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 uznarenscrea 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. HammonanpHas 35ekTpoHHas OuOIMOTEeKa (JOCTYN K DJIEKTPOHHOW OMOTMOTEKEe 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. ®enepanbubiii mopran "Poccuiickoe obpasoBanue" http://www.edu.ru/;

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

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

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

9. IlIpoekt ['ocymapcTBeHHOTO HHCTHTYTa pycckoro sizbika uMeHu A.C. [Tymxkuna "O6-
paszoBanue 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 AuHaAMUYeckoro ooyuenus http://moodle.kubsu.ru

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

3. bubnuoreka nHGPOPMALIMOHHBIX pECYpCcoB Kadenpsl HH(POPMALIMOHHBIX 00pa30Ba-
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-
MaIllHUX 33J]aHUH, 3a/laHU KOHTPOJIFHBIX padoT U B X0JIe 3Kk3aMeHa. [Ipenmonaraercst caMocTos-
TEJIbHOE U3YYEHHE CTYJCHTaMHU TEOPETHUECKOro MaTepHrasa 1o TeMam pedepaTUBHBIX OTUETOB.
KoHTponb ocyuiecTBiisieTcs BO BpeMsl KOHCYJIbTalUui (BBI3BIBHBIX MM 110 JKEIAHUIO CTY/IEHTA), a
TaK)Ke Ha JJaOOPATOPHBIX 3aHITHSIX.

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;

- CaMOCTOSITETbHOE pelIeHHUE 3a/1a4 [0 TeMaM Ja00opaTOPHBIX 3aHATHIA;

- NOATOTOBKA K KOHTPOJIBHBIM paboTam;

- TOATOTOBKA K peepaTUBHOMY OTYETY;

- 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
Pa3bACHAET 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 COOTBETCTBYIONIEH TeMe T1abopaTopHOTo 3aHATHS. [Ipu 3TOM UCIONB3YIOTCS 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 IPUMEPOB B TOW 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 1B€ KOHTPOJIBHBIX PA0OTHI, KaX/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 MATUOAJUIHLHOM IIKaJle, BBICOKAsl OLIEHKAa CTaBUTCS MPH MOJIY4YEHUN
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



JIOMalTHUE 3aaHus. B mpoiiecce caMOnoAroTOBKH CTYIEHTY KeJlaTelbHO 03HAKOMUTHCS C pas3-
OOpOM OTMIOPHBIX IO PAaCCMaTPUBAEMBIM TeMaM 3a/1a4, IMEIOIIUXCS B IOCOOUSIX U3 CIIUCKA JIUTE-
patypsl. Beiiie B mynkre 4.2.2 npuBeJeH CIUCOK 3aJJaHUM, KOTOPBIN BKIIIOYAET B c€0sl BCE TUIIBI

IIPAKTUYECKUX 3aJJaHUI KOHTPOJIBHBIX padoT, a B MyHKTE 4.2.1 IpuUBeIeH CIMCOK TEOpeTnYe-

CKHUX BOIIPOCOB

6.4 MeTomnueckue PeKOMEHIAIUU K CAMOCTOSATEILHOM MOAT0TOBKE CTYJAEHTOB K

pedepaTuBHOMY O0TUYETY

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

MO3KHO, I10 OJJHOW U3 YKa3aHHBIX B IyHKTE 4.1.2 TeM, paHee npegHa3HaueHHOM AJIs 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 IpeaACTaBJIICH CTYACHTOM Ha J'Ia60paT0pHOM 3aHATHUHU B BUAC OOKJIaaa Yy JOCKHU UJIU B BUJIC

npeseHTanuu. OdopmieHre MMCbMEHHOTO OTYeTa J0KHO YAOBIETBOPATH TPEOOBAHUM: Q)
TekcT Habupaetcs 14 mpudTom Ha Oymare popmarta A 4; 6) Ha TUTYIHHOM JIUCTE KPOME TEMBI

TaKXe yKa3bpIBaeTcs GaKkyiIbTeT, HarpaBieHue (0akanaBpuar), Kypc, rpymma, @O cryneHTa; B)
CoJIepKaHUE MaTepuasa 1o 00beMy COCTaBIIAET 4-5 CTPAHMULL; I') CIIMCOK JINTEPATYPbl COACPKUT

HE MCHEE JIByX UCTOYHUKOB (BO3MOYKHO M3 CIIMCKA JINTEPATyphl B MyHKTaX 5-6).

6.5 Meroaunveckne ykazanus K caMOCTOSATEILHOI IIOATOTOBKE CTYIEHTOB

K JK3aMeHy

CornacHo y4eOHOMY TUIaHY TUCIUTUTHHEI «PEIIeTKN 1 UX MPUMEHEHHS B alre0pe» UTOroBOH
(bopMOil KOHTPOJIS ABJISAETCS SK3aMEH, KOTOPBII OIEHUBAETCS 110 IIKaJle: HEYJOBIETBOPUTEIHHO,
YZIOBJIETBOPUTEIBHO, XOPOILIO, OTIINYHO. DK3aMEHALIMOHHBIM OMJIET COCTOUT U3 TPEX BOIPOCOB:
JIBYX TEOPETUYECKUX M OJJHOTO IpakTUdeckoro. g craum sx3amMeHa CTyJeHT AOJIKEH
HAYYUTHCS HA TaOOPATOPHBIX 3aHIATHSIX PElIaTh MPAKTUICCKUE 3aaHHs 10 TeMaM pa3aeiioB 1-3
(1. 2), BBIMOJHATH JOMAITHUE 33IaHUS, & TAKXKE YCIICITHO BBHIIOIHUTH JIBE KOHTPOJIbHBIE Pa-
00T1bI. TUMBI MPaKTUYECKHUX 3a/IaHUI HA SK3aMEHE COOTBETCTBYIOT 3a/IaHUSIM U3 TTyHKTa 4.2.2.
Takske Ha HK3aMEHE CTYJIEHTaM MPEeIIaratTcs JiBa TEOPETUUECKUX BOIPOCca U3 CIIUCKA, PUBe-
neHHoro B myHkTe 4.2.1. KpoMe Toro, KOJu4ecTBO TOMOJIHUTEIbHBIX MPAKTUUECKUX U TEOPETH-
YeCKHUX 3a/laHui Ha SK3aMEeHE 3aBUCHUT OT aKTUBHOCTHU U PE3YJIbTaTUBHOCTH paOOTHI CTY/ICHTA B

TCYCHHUEC CEMCCTpA.

7. MaTepnanbHO-TeXHHYECKOe o0ecrevyeHue 1o JUCIUIIInHE

ITo BceM BumaM y‘le6H0ﬁ ACATCIIBHOCTH B paMKaxX NUCHHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-

puu, KaOMHETHI U J'Ia60paTOpI/II/I, OCHaIlICHHBIC HCO6XOI[I/IMLIM CIICUAJIM3UPOBAHHBIM U na6opa—

TOPHBIM 000PYZAOBAaHUEM.

HanMmeHoBaHue crienuaIbHBIX IOMEIIE-
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 OOYUCHHS:
9KpaH, MPOEKTOP, KOMITBIOTEP.
CpenctBa oOy4eHHs:

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 (kaburer 314H).

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

Y4eOHbIE ayAUTOPHH UL TPOBEICHHUS
TEKYILEro KOHTPOJI U IPOMEKYTOUHOU

Meobeb: yuebHas mebenb
TexHuueckue cpeacTBa 00yUEHHSL:

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:
J0CKa, MapKepbl U Mell.

JI1st caMOCTOSATENBHOM pabOThl OOYJAOIIMXCS MPEYCMOTPEHBI IIOMEIIEHUS, YKOMILICK-
TOBaHHBIE CIICIMATIM3UPOBAHHON MEOEITBI0, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOXKHO-
CTBIO TIOJIKJIFOUCHHS K ceTH «MHTepHeT» u obecreueHneM JIOCTyIa B 3JIEKTPOHHYIO HH(pOopMaIn-
OHHO-00Pa30BATEIBHYIO CPENY YHUBEPCUTETA.

HaunmMmeHoBaHMe nmoMeleHui 11T caMo-
CTOSATENEHON paOOTH 00YJArOIINXCS

OcHaIIeHHOCTh TOMEIICHUH TS
CaMOCTOATENTFHON paboTHI 00yUaro-

[lepeueHb NHULIEH3UOHHOTO
MIPOTPaAMMHOTO 00eCTICUCHHUS

HIUXCSE

[TomerueHne A1 caMOCTOATENBHOH pa- | Mebenb: yueOHas MeOesn

00Tel OOywaromuxcst (YUTANBHBIA 3an | KOMIDIeKT — cnenuanu3supoBaHHOM

Hayunoit OnbmmoTexn) Me0eTH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBanwue: KOMIBIOTEPHAS

TEXHHUKA C MOKITI0YCHHEM K HH(OP-
MAaIMOHHO-KOMMYHHKAI[HOHHOM
cetu «VHTEpHET» M JOCTYIIOM B
3JIEKTPOHHYIO HHGOPMAIIMOHHO-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  obOyuaromuxcs  (ayn.309H,
ayn.320H)

Meobenb: yuebHas mebenb
Kommiekt  crennann3upoBaHHOMN
MeOel: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITIOTEpHAs
TEXHHKA C TOJIKIII0OUEeHUEM K HHPOP-
MalMOHHO-KOMMYHHKAIIMOHHON
cetu «VHTEepHET» M JOCTYIIOM B
AEKTPOHHYIO HH(POPMAIIMOHHO-00-
pa3oBaTelbpHY0 Ccpely oOpa3oBa-
TeJIBHOM  OpraHM3alnuy, Beb-Ka-
Mepbl, KOMMYHHKallHOHHOE 000py-
JI0BaHKe, 00eCIeUnBaOIIee JOCTYII
K CeTH WHTEpHET (IPOBOJHOE CO-
eMHEHNE W OECIpPOBOJHOE COCIU-
Herue mo TexHonoruu Wi-Fi)




