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Pa6ouas mporpamma muctmmumabl «PEIIIETKU U UX TIPUMEHEHUA B AJl-
I'EBPE» cocTaBieHa B COOTBETCTBUU C (heiepalibHBIM TOCYAapCTBEHHBIM 00pa3o-
BaTeJIbHBIM CTaHAAPTOM BbIcuiero oopaszosanus (PI'OC BO) no HanpaBiieHHIO 01~
rotoBku 02.03.01 MaremaTtrka 1 KOMIBIOTEpHBIE Hayku 10 npoduito « CoBpeMeH-
Has anredpa v KpUnrorpapus.

[Iporpammy coctaBui

T
['.H. Tutos, kau. (pu3.-MaT. HAyK, JOLEHT N2 2 o

Pabouas nporpamma aucturiuisl «PEINETKUW U UX ITPUMEHEHU A
B AJITEBPE» ytBep:xknena Ha 3acenanuu Kageapbl (HyHKIIMOHATHEHOTO
aHanu3a u anredopsl  «7» mast 2024 r., nporokon Ne 12

3asenyromas kadenpoit bapcykosa B.1O.

YTBepxkaeHa Ha 3aceaHUH Y4EOHO-METOAMYECKON KOMUCCUU (daKyIbTeTa
MaTeMaTUKHU U KOMITbIOTEPHBIX HayK «14» mas 2024 r, npoTokoin Ne 3.
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PenenseHrsr:

Cepree A.D., nouieHT Kadeapbl KOMIOBIOTEPHBIX TexHOJIOTHH U cuctem ®I'BOY
BO «Ky06aHckuil rocy1apCTBEHHBIN arpapHblii yHUBEPCUTET», KAaHAUIAT (Hr3.—
Mar. HayK, JOLIEHT;



INapkyma O.B., nouent kadeapsl nuanhopmannoHHbix TexHogoruit ®I'6OY BO
«KybaHckuii rocy1apCcTBEHHBIN YHUBEPCUTET», KaHAUIAT (PH3.-MaT. HAyK, TOLEHT.

1. ]_Ie.]'ll/l H 3aJa4Y4 U3YyYCHU NUCHUIIJIUHDI.

1.1 Ileanb ocBoOeHHUS TUCHHUTLIHHDBI
JanbHeiimee GOopMUPOBAHUE Y CTYACHTOB IPUOOPETEHHBIX 3HAHUH MO (PyHIaMEHTab-
HOHM M KOMIbIOTepHOU anredpe (1-i 1 2-i Kypchl), a TakKe 3HAHUH 110 TEMAaTHKE, CBI3aHHOU C
KOMOWHATOPHBIMH BOIIpOCaMHu anredpanmyeckux cucreM (3-ii Kypc).

1.2 3apauu AMCHUTLIMHBI

[TonyyeHnne OCHOBHBIX TEOPETUYECKHUX U AITOPUTMUYECKUX CBEJICHUN 10 TEOPUU peLie-
TOK B CBSI3U C UX IPUMEHEHUEM B TCOPUH TPYIIIL, PA3BUTHE II03HABATEILHOMN EATEIbHOCTHU U IIPU-
o0peTeHne MPaKTHIECKUX HABBIKOB paOOTHI C aNreOpandecKMH MOHITHAMH B IUCKPETHOM MaTe-
MAaTHKE.

1.3 MecT0 TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/IbHOIM MPOrpaMMbl

Hucnurnnuna (b1.B.JIB.05.01) «Pemerku u ux npuMeHeHUs! B aJireOpe» 1Mo HampasJie-
Huto 02.03.01 MaremaTika U KOMIIbIOTEPHBIE HayKH (YpOBEHb OakaiaBpuaTa) 1o npoQuio moi-
rotoBkH «CoBpeMeHHas ainredpa u Kpunrtorpadus OTHOCUTCS K BapuaTUBHOK dacTd (B) nuciu-
TUTHH 110 BIOOPY ([IB) mepBoro 610ka yd4eOHOTo 11aHa, sIBISIFOIIET0CS CTPYKTYPHBIM 3JIEMEHTOM
OOII BO. lucuuniuHa u3y4aercs B 7-OM CEMECTPE U MPOJI0JIKAET HAYaTOE Ha MEPBBIX TpeX Kyp-
cax ainrebpamveckoe 0Opa30BaHHE CTYACHTOB COOTBETCTBYIOILIETO HAIPABJICHUS MOJITOTOBKU.
3HaHUsl, MTOJIYYEHHbIE B 3TOM KypCe, MOT'YT OBITh MCIIOJIb30BaHbl B TUCKPETHONW MaTeMaTHKE U
MaTEMaTUYECKOH JIOTUKE, TEOPUH YHCET, METOIaX ONTUMM3ALMK U 1p. CllymaTenau JOJKHBI Bila-
JI€Th MaTeMaTHYECKUMH 3HAaHUSIMU B paMKax MporpaMMbl Kypca «DyHaamMeHTaabHas 1 KOMITbIO-
TepHas ajiredpay», a Tak’Ke OCHOBHBIMU MOHATUSAMH OJHOTO U3 KYpCOB «DJI€MEHThl KOMOMHATOP-
HOU Teopuu rpynm» uin «KoHeuHsle Tpynmnouasl ¥ UX MpeICTaBICHUS.

1.4 Ilepevyenb NUIaHNPYeMBbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUIINHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3y/IbTATAMH OCBOCHHS 00Pa30BaTEJbHOH NPOrPaMMbI

[Ipu ocBOeHHMM MUCIUIUIMHBI BhIpabaThIBaeTCs obleMaTeMaTHIecKast KyJabTypa: yMe-
HUE JIOTUYECKH MBICIUTE, POBOJUTH JJOKA3aTEIbCTBA OCHOBHBIX YTBEPKICHUH, YCTaHABINBATh
JIOTUYECKHE CBSI3U MEX]y MOHSATUSIMU, IPUMEHSAThH ONy4YeHHbIC 3HAHUS [Tl pEIICHUs anreopaun-
YECKHUX 3aJ1a4 M 337124, CBSI3aHHBIX C KOMITBIOTEPHBIMHU IMPUIIOKCHUSIMH aITreOpanvIecKiuX METO/IOB.
[Tomryuaembie 3HAHMS IEKAT B OCHOBE MAaTEMAaTUYECKOTO 00pa30BaHUs U HEOOXOAUMBI JJIs1 TOHU-
MaHUs ¥ OCBOCHHS BCEX KYPCOB MaTEMAaTHKH, a TAKXKE JUIS TIPOJIOJDKEHUS 00YUEHHUS B MarucTpa-
Type 10 COOTBETCTBYIOIIEMY HAlPaBIEHUIO MOITOTOBKH.

[Tpormecc n3ydeHus AUCIUILTNHBI HANIPaBIIeH Ha (POPMHUPOBAHHUE CICAYIOMUX KOMITETEH-

mun: [1K-1 u ITK-2.

KOH 1 HAUMCHOBAHUEC MHAUKATOPA AOCTUIKCHUA P€3yJ'II)TaTBI 06yquI/I${ o AUCIUILINHE
KOMIICTCHIIMHA

MK-1. Ciocob6eH 1eMOHCTPUPOBATh 0a30BbIC 3HAHUS MATEMATHYECKUX U €CTECTBEHHBIX HAyK, OCHOB IIPOTpaMMHU-
poBaHUs ¥ HHQOPMAIIMOHHBIX TEXHOJOTHH.
HIIKB-1.1. Cnocoben pemats aktyanbHbie U Bak- | UIIKB-1.1. 3-1. 3HaeT moHATHUS B yTBEPKACHUS Kypca JTaH-
HbIE 3a/1a4¥ QYHIAMEHTATBLHON W MPHUKJIATHOW Ma- | HOM JUCIUILIMHBI, KOTOPhIE HEOOXOAMMBI JIJIsl PEIIEHUS TH-
TEMAaTHKH MTOBBIX 3a7a4.




KOH 1 HAUMCHOBAHUEC MHAUKATOPA AOCTUIKCHUSA
KOMIICTCHIIMHN

P€3yJ'II>TaTI)I 06yquI/I${ 0o AUCIHUILIINHC

UIIKB-1.1. V-1. YMeer, ucnomnp3ys crieliiadbHbIe 3HAHUS B
X0JIe M3YYCHHUS JaHHOW MUCIUIUINHBI, HAXOIUTH TOAXOHI K
pEeLIEHUI0 €€ MPAaKTUYECKUX 3aJaHU.

UIIKB-1.1. V-2. Bnageer anropuTMHYECKUME HABBIKAMU
pellIcHHs ONPEICIEHHBIX MPAKTHYCCKHUX 3aIaHuil Kypca.

UIIKB-1.4. CobOupaer 1 aHaIM3UPYET HAYYHO-TEX-
HUYECKYI0 MH(pOPMAIHIO ¢ YIETOM 0a30BBIX Hpej-
CTaBJICHUH, MOIYUYSHHBIX B 00J1aCTH (yHIaMEHTaJIb-
HOW MaTeMaTHKH, MEXaHHKH, eCTeCTBEHHBIX HAYK,
MIPOrpaMMHPOBaHUS U HHPOPMAIMOHHBIX TEXHOJIO-
THil.

UIIKB-1.4. 3-1. 3naet meTopl cOOpa uHGOPMAIIUH, HEOO-
XOIMMOW [UIS YCIEIIHOTO YCBOCHHUS MaTepHuaia JUCIH-
TUTHHBL

UIIKB-1.4. Y-1. YMeeT aHanu3upoBaTh COOMpPAEMYIO HayU-
HYIO 1 Y4eOHYI0 HH(POPMAIHIO C Yy4ETOM 0a30BBIX IIPEJICTABA
JICHUH, TIOJIy4SHHBIX B IIPOIECCe U3YYCHUS] TUCIUIUIMHBL.

UIIKB-1.4. Y-2. Bnaneer HaBbIKAMH OICHUBaHUS TPUOPHA
TETHOCTH COJePIKATEINbHBIX JIEMEHTOB HH()OPMAITHH, C Y&~
TOM 0a30BBIX IPEICTABICHHUH, ITONyYCHHBIX B XOJ€ H3yde-
HUSI TACLMILIAHEL.

ITK-2. Cioco0GeH nyOaryHO MPECTaBIsSTh COOCTBEHHBIC U M3BECTHBIC HAYUHBIE PE3YJILTATHI

UIIKB -2.1 leMOHCTpHUPYET HABBIKU JIOTHYHOTO U
TIOCJIEI0BATENILHOTO HM3JIOKEHUSI MaTephaia Hayd-
HOTO HCCIEJOBAaHWA B YCTHOH M MHCHMEHHOH

dopwme.

UIIKB — 2.1. 3-1. 3Haer anredpandyecKyro U KOMIIBIOTEp-
HYIO QJITOPUTMHYECKYIO TEPMUHOJIOTHIO B TOCTATOYHOM
Mepe TS H3JI0KSHUSI OCHOBHBIX TTOJIOKEHHH TUCLIMIUTHHBI
IPH OTBETE B XOJE TEKYIIeH i MPOMEKYTOYHON aTTecTa-
13078

HUIIKB -2.1. YV-1. YMeeT Ha 3aHATHAX B MPOIECCE OTBETA
nusjaraTtb CO[[ep)KaTeﬂbHLIﬁ Marepuall JUCHUIIIIAHBI 110~
CJIC/IOBATENILHO M JIOTHYHO.

WUIIKB -2.1. Y-2. Bnageet HaBbIKaMU yIIOpsI0YMBaHUSI MO~
JIO)KEHHUH U3JIaraeMoro MaTepuasia TakuM o0pa3om, 4ToObI
Ka)kKI0€ HOBOE IOJOXKEHHUE SBIUIOCH JIOTUYECKUM ClIe]-
CTBHEM NPEABIIYIIHX.

UIIKB -2.2 KoHCTpyupyeT npeaMeTHOe CoAeprka-
HHUE U alalTUPYeT ero B COOTBETCTBUU C OCOOCHHO-
CTSIMH LIEJIEBOH ayIUTOPHH.

UIIKB — 2.2. 3-1. 3HaeT pa3auyHble CIIOCOOBI H3ITOKCHHS
MaTtepHalia JUCUUIUIMHBI B 3aBUCUMOCTH OT YPOBHS MOA-
TOTOBKH CIIyLIaTesIeH.

UIIKB -2.2 YV-1. YMeer azanTipoBaTh IPEAMETHOE CO/IEp-
JKaHUE U3JTaraeMoro MaTepraia B COOTBETCTBUH C 0COOEH-
HOCTSIMH LIEJICBOM ayTUTOPHH.

UIIKE -2.2 Y-2. BnageeT HaBBIKAMU KOHCTPYHPOBAHHUS CO-
Jiep>KaTeIbHOW JacTh MaTepHana C Lelblo Ooiee TOCTyI-
HOTO €T0 M3JI0KECHHUS.

PG3YJ'IBT3TI)I 06yqu1/1;1 M0 JUCHUINIMHE JOCTUTAIOTCA B paMKaxX OCYHICCTBJIICHUA BCEX BU-
0B KOHTAaKTHOM M CaMOCTOSTEIbLHOMN pa6OTH 06yqaroumxc51 B COOTBCTCTBHU C YTBCPKACHHBIM

y4€OHBIM IJIaHOM.

WHaukaTopsl JOCTHXKEHHUS KOMIIETEHIIMHA CUUTAIOTCS C(OPMHUPOBAHHBIMU MPU JTOCTHKE-
HUU COOTBETCTBYIOLIUX UM PE3YJIbTAaTOB O0YUEHHUS.

2 CTpyKTYpa M cojiep:KaHue TUCHUIIHHbI

2.1 PacnipeaesieHre TPYA0eMKOCTH AUCHHUILIMHBI IO BHAaM padoT
OO01mas Tpy10€MKOCTh TUCHUIUIHHBI COCTaBIseT 3 3a4eTHHIX equHuIb (108 gacos, u3

HUX KOHTaKTHBIX 44,3 yaca: JICKIIMOHHBIX 14 yacoB, 1abOpaTOPHBIX 3aHIATHI 26 4acoB, KOHTPO-

Jupyemasi caMocTosATeIbHas pabora 4 yaca U mpoMexyrounas arrecrauus 0,3 yaca; camocTos-

TenpHas padoTa 28 4acoB; MOATOTOBKA K dK3aMeHy 35,7 daca), X pacrpeaesieHue 1Mo BUaaM pa-

00T npecTaBIeHO B TaOIHIIE.

\ Bun yuebHol paboThl

\ Bceero \ Cemectpbl




9acoB (uachr)
6
KonrakTHasi pabora, B TOM 4ucie: 443 443
AYIUTOpHBIE 3aHATHS (BCEro): 40 40
3aHsTHsI JIEKLMOHHOIO THIa 14 14 - -
JIaGopaTopHble 3aHATHUS 26 26 - -
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, IPAKTUYE-
CKHUE 3aHATHUS) ) ) ) )
HNuas koHTaKTHas padora: 4.3 4.3
KonTtpons camocrositensaoit padotsl (KCP) 4 4
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocTosiTe1bHasi paboTa, B TOM 4HcJIe: 28 28
Kypconas pabora - - - -
[TpopaboTka y4eOHOro (TEOpETHUECKOr0) MaTepuaa 8 8 - -
BeImonHeHne TOManiHuX 3a1aHui 8 8 - -
[ToaroroBka K KOHTPOJbHBIM paboTam 4 4
PedeparuBHbIil oTUET 4 4 - -
IToaroroBka K TEKyIeMy KOHTPOJIIO 4 4 - -
KoHTpoJib: 35,7 35,7
[ToaroroBka K 3K3aMeHy 35,7 35,7
OO01as Tpy/10eMKOCTh qac. 108 108 - -
B TOM THCJE KOHTAKTHAA | 419 | 413
pabora
3a4. e/l 3 3

2.2 ConepxaHue Q¥ CHUILITAHBI

Pacnipenenenuie BuioB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3esiaM JUCIHUILINHBL.

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

KommaecTBo yacos

AynutopHas Breayau-
Ne HanmenoBanue paznenos (Tem) Beero paboTa TOpHAas
pabota
J | 113 | JIP | CPC
1 2 3 4 S) 6 7
1 |Tunsi pemérok 24 4 - 10 10
2 |Pemérka moarpymnm rpymnsl 18 4 - 6 8
3 |I'pynmsl ¢ 3a1aHHBIMH CBOMCTBaMU PEIIETKH MOATPYIIIT 20 6 - 10 10
Hmozo no pazdenam oucyuniumnsi: 68 | 14 - 26 28
Konrpons camocrostensHoi pabotsl (KCP) 4
IIpomexxyrounas arrecranus (UKP) 0,3
IToaroroBka K 3K3amMeHy 35,7
OO0mmast TPyA0EMKOCTb 110 AUCIUIUINHE 108

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

tus, CPC — camocTosTenbHas padoTa CTy/IeHTa




2.3 Conepxxanue pa3aeioB JUCHUNIMHBI

2.3.1 3aHaTHA JeKIIHOHHOI0 TUIIA

HaumenoBaHue pasjaeia

Coaeprxxanue pasiena

dopMma Teky-
1ero KOHTPOJIst

Tunel pemeTox

Bupl OuHapHbIX oTHOIEHUH. OTHO-
LIEHUE KBUBAJICHTHOCTU, OCHOBHAs
teopeMa. OTHOLLIEHHE YaCTUYHOTO
NOPsAKA, TPAHU ITOAMHOXKECTB. Jlua-
rpaMMa 4acTUYHO YIOPSII0YEHHOTO
MHOXkecTBa. [Ipencrasienue ya-
CTUYHO YIOPSJ0YEHHbIE MHOKECTBA
MOJIMHOXKECTBaMHU (PUKCHPOBAHHOTO
MHOkecTBa. MI3oMop(hu3M 4acTUUHO
YIOPSAIOYEHHBIX MHOXeECTB. Pe-
HIeTKH, UX n3oMopdusm. Tumel pemre-
TOK: TUCTPUOYTHUBHBIE PELLIETKH, MO-
NyJSIpHBIE PELIETKH, TOTyMOYJIsAp-
HbIE PEIIETKH, PELIETKHU C I0IOJIHE-
HUSMH, OyJIEBBI pelIeTKH, OyJIEBHI all-
reOphl.

YcrHblit onpoc,

KOHTPOJIMPOBa-

HUE MOJATOTOBKHU
JOKJIaza

Pewerka noarpynn
IpyHIbl

[Toarpynna rpymnmnsl, KpUTEPUHN MO~
rpynnsl. [lopoxaenue noarpymnms
IpyruMHu noarpynnamu. Pemerka
noarpynn rpynmnel. HopmanbsHbie
noArpynnsl. Pemerka HOpMaIbHBIX
MOArpynn rpynmnsl. @akToprpymnsl,
ux pemierka noarpynn. HopmaneHeie
u cyOHOpManbHbIe psabl rpynn. Pas-
pelnMble, CBepXpa3pelinmMble U
HUJIBIOTEHTHBIE Tpynnbl [Ipsamoe
MPOU3BEICHUE TPYIT (TIOATPYIIII).
IIpumapHbIe KOHEUHBIE TPYTIIIBI, UX
HUIBIOTEHTHOCTB. Teopema Cunosa
JUIs KOHe4YHbIX rpynn. Kpurepuit
HUJIBIIOTEHTHOCTH KOHEYHOU IPYIIIBI.
Pemerku moarpymnm rpynn Majbix Mo-
PAOKOB.

YcTHBIN ompoc,
KOHTPOJIMPOBa-
HUE [TOATOTOBKH
JOKJIaza

['pynnel ¢ 3anaHHBIMU
CBOMCTBaMHM PEIIETKHU MO~

rpymn

Pemrerka moarpynn nukiInmyeckon
IpyMIbl, €€ TUCTPUOYTUBHOCTH. Teo-
pema Ope. [Ipsimoe nmpousBenenue pe-
meTok. PenteTka moArpynn KOHEUHON
abeseBol rpymIbl, €e MOAYISIPHOCTb.

YeTHBI onpoc,
KOHTPOJIMPOBa-
HHUE IIOJAT'OTOBKH
JOKJIaaa




[Tpumepb! HeabeNneBbIX IPYIII C MO-
IyJIIpHOM pererkon nmoarpymi. ['a-
MUJIbTOHOBBI IPYIIIbI, TPyIIIa KBa-
TEpHUOHOB. CTpOEHHE raMHJIBTOHO-
BBIX I'PYII, MOAYJISIPHOCTb PEIIETKH
ux noarpyni. IlepectanoBOYHOCTB
MIOATPYIII, KPUTEPUM NTEPECTaHOBOY-
HocTH. KBasuHOpMasbHas OX-
rpymna, ee HopmajJibHOCTh. KBazura-
MUJIbTOHOBBI IPYIIIbI, MOLYJISPHOCTh
pewierku ux noarpymni. CTpoeHue Ko-
HEYHbIX KBa3UTaMWIbTOHOBBIX
rpynin. Teopema o cBepxpa3permnmo-
CTH KOHEUYHBIX IPYII, peuieTKa Mnoj-
TPy KOTOPBIX YIOBJIETBOPSET YCIIO-
Buto JKopnana-Jlenekunna.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA

He npenycmotrpensl.

2.3.3 JlaGopaTopHbIe 3aHATUA

Conep:xanue pa3aena

®opma TeKky-
1Iero KOHTPOJIst

Omnpenenenue Buga OMHApHOIO OTHO-
menust. [loctpoenne MaTpuiibl Ou-
HapHOI'O OTHOIIECHHUS, U3MEHEHNE
MaTpHULbI IPU TIEPEYNOPSII0UUBAHUN
3JIEMEHTOB MHOXKecTBa. Pa3Ouenue
MHO’KECTBA Ha IOIIapHO HETepeceKa-
romuecs nogmHoxkectsa. [loctpoenne
JarpaMMbl YaCTUYHO YIOPSA0YEH-
HOro MHOXkecTBa. [IpencraBnenue ya-
CTHUYHO YHOPSJOYEHHBIE MHOKECTBA
CBOMMH noaMHoXkecTBamu. [IpoBepka
CBOICTB OMHAPHBIX OTHOLIEHHH B
MaTpuuHOU TepmuHoioruu. Ilocrpoe-
HUeE 1uarpaMM pemetok. Onpexaene-
HUE TUIA PeIETKH: TUCTPUOYTHUBHAS,
MOJYJIIpHAs WJIM MOJIyMOTYJISIpHAsL.

IIposepka no-
MaIIHEeTo 3a/1a-
HHS, OTYET 110
JOKJIa/ly, KOH-
TpOJbHas paboTta

Ne HaumeHnoBaHue pa3jaesa
n/n
1 Tunsl pemeTox
2 Pemerka moarpymm
TPYIIIBI

Cummerpuueckas rpynmna nojacTaHo-
BOK N-ii crenenu. [IpoBepka mogMHoO-
KECTBA MO KPUTEPHUIO MOATPYIITY
rpynnsl, 3aaHHoN Tabmuneit Kanu.

IIposepka no-
MalIHero 3a/1a-
HUSA, OTYET T10




ITocTpoeHune peleTok NoArpyIn He-
KOTOPBIX KOHEUHBIX I'PYIII M1OACTAHO-
BOK. [locTpoeHue pereTkn HopMalib-
HBIX ITOATPYII JaHHOW KOHEYHON
rpynnsl.rpynmsl. [loctpoenue pe-
HIETKU NOArpYyNN (paKTOPrpyIIibL.
Onucanue HOpMaJbHBIX U CyOHOP-
MAaJIbHBIX PSAZIOB B HEKOTOPBIX KOHEY-
HBIX rpynmnax. Knaccugukamms
rpymi: abeeBbl, HUIBIIOTCHTHBIE,
CBEpXpa3peluMbIe U Pa3peLINMbIE.
Pasnoxxenne abeneBoii rpynmy B mpsi-
MO€ ITPOUBEICHUE IIPUMAPHBI X LIUK-
nndeckux noarpyni.. Mmrocrpanus
Ha npuMepax teopemsl CuitoBa Juis
KoHeuHbIX rpynmn. [loctpoenue peme-
TOK IIOJATIPYIII HEKOTOPBIX I'PYIIIT Ma-
JbIX nopsakoB. [loctpoenue pe-
LIETKHU MOATPYI KOHEYHOH IUKINYe-
CKOM TPYIIIBI.

JOKJIaTy, KOH-
TpOJIbHAsI paboTa

['pynnel ¢ 3anaHHBIMU
CBOMCTBAMM PELIETKH ITOJ-
rpymn

[TpoBepka Ha TUCTPUOYTHBHOCTH pe-
LIETKH MOATPYII LUKINIECKON
rpynnsl. [Ioctpoenue npsamoro mnpo-
u3BeneHus peuerok. [loctpoenue pe-
HIETKU KOHEYHOH abeneBoil rpymibl
1o ee Habopy uHBapuaHToB. [1po-
BEpPKA Ha MOAYJIIPHOCTb PELIETKH
noarpynn abenesoi rpynmnsl. [1o-
CTPOCHHE MPUMEPOB HEaOEIIEeBBIX
TPYIII ¢ MOAYJISIPHOM PELIETKOMN NOJI-
rpynn. [Ipumepsr HeabeneBbIX ra-
MUJIBTOHOBBIX rpymisl. [IpoBepka Ha
MOAYJISAPHOCTb PELIETKU MOATPYIII
IpyMIbl KBATEPHUOHOB.
IIpuMeHeHne KpuTepus NepecTaHo-
BOYHOCTH MOATPYII, IPOBEPKA HA
KBa3MHOPMAaJIbHOCTb.

IIpuMepsl HEraMUIBTOHOBBIX KBa3H-
raMuiIbTOHOBBIX rpymnn. Mimttoctpa-
nus TeopeMsl IBacaBpl 0 KOHEYHBIX
rpynmnax, y KOTOpbIX peleTKa noj-
TPYIII yIOBIETBOPSET YCIOBUIO
Kopnana-/lenexunna.

IIposepka no-
MalIHero 3aaa-
HUSA, OTUET 110

JOKJIadYy.

2.3.4 IlpuMepHasi TEeMATHKA KyPCOBBIX PadoT (IIPOEKTOB)




KypcoBbie paboThl HE PeyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAHYECKOT0 00ecnevyeHHs AJIsl CAMOCTOSITeILHOI padoThl 00y-
YAKIMUXCH M0 JUCHUILUIHHE (MOTYJII0)

Bun camocrositens-| [lepedens yaeOHO-METOAMUYECKOTO 00ECTIEYCHUS JUCIUTUIMHBI IO
HOMW paboThI BBINOJIHEHUIO CAMOCTOSITENbHOM paboThl

1 2 3

1. Meroaunueckue yka3zaHus JJIsl TOJATOTOBKU K 3aHATHSAM JICKIIUOH-
HOTO U CEMMHAPCKOIo TuIa. YTBep)kKAeHbl Ha 3acenanun Cosera
¢dakyapTeTa MaTEeMaTUKH M KoMmIbloTepHbIX Hayk ®I'BOY BO
«Kyo6I'V». ITporokon Ne 9 ot 14 mas 2024 r.

2. Metoanyeckue yKa3aHHs 1O BBIIOJHEHHIO CAMOCTOSITEIbHOM
paboTel oOywarommxcs. YTBepKAeHb Ha 3acenanuu Cosera ¢a-
KyJbT€Ta MaTEMAaTMKH M KoMIbloTepHblXx Hayk PI'BOY BO
«KyoI'Y». [Ipotokoxn Ne 9 ot 14 mas 2024 r.

3. Metoauyeckue yka3aHus 1o MOATOTOBKE 3cce, pedepaTos, Kyp-
COBBIX paboT. YTBepxaeHsl Ha 3acenannu CoBera (pakynpreTa Ma-
TeMaTuku ¥ KomnbioTepHbiXx Hayk @PI'BOY BO «Ky6I'V». IIpoto-
koa Ne 9 ot 14 mas 2024 r.

[TonroToBKa K TeKy-
IIEMY KOHTPOJIIIO

Metoanyeckre yka3aHus 10 BBITOTHEHUIO JTa00OPaTOPHBIX padoT.
Brinonnenue nado- | YTBepxkaeHsl Ha 3acenaHun CoBeTa (akylbTeTa MaTeMaTHKH U

paTopHbIX pador | komnbroTepHbIX HayK PI'BOY BO «Ky6I'V». IIpoTokon Ne 9 ot 14
Mmas 2024 1.

VY4eOHO-MeTOINYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroImUXCs W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbst (OB3) npenocTapistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHPUATHS HH()OPMAIIHIH:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TJOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

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

3. O6pa3oBaTejibHbIE TEXHOJIOTHH

AKTUBHbBIE U UHTEPAKTUBHBIE (POPMBI, JIEKIHH, Ta00paTOPHBIE 3aHATHS, KOHTPOJIbHBIE pa-
00TbI, pehepaTUBHO-TBOPUYECKHE OTUETHI (II0 HEKOTOPHIM TEMaM B BUJIE ITPE3ECHTAIINH) U IK3aMEH.
B TeueHune cemecTpa CTYJCHTHI peIIAlOT 3aaul, yKa3aHHbIE IpenoaBareeM, K KakiaoMy Jado-
patopHOoMy 3aHATHIO. [IpOBOJSATCS 1Be KOHTPOJIBHBIX PabOThI (KaXkaast MPOIOJIKUTEIBHOCTBIO 2
akaj. yaca) mo treMam paszenoB 1-2. Kaxaplii cTyJeHT TOTOBUT pedepaTHUBHBIN OTUYET 110 OJHOM
U3 HUXKE MTPENIOKEHHBIX B MyHKTE 4.1.2 TeM. K 3Kk3aMeHy CTyI€HT AOIyCKaeTCsl 1OCIIE BIIOTHE-
HUS OIIPEJICIIEHHOT0 KOJIMYECTBa (MIPAKTUUECKUX U TEOPETUUECKHUX ) 3aJJaHUI KOHTPOJIbHBIX paboT



u pedepaTuBHOrO oTdera. B ciiyyae HEBBIIOJIHEHUS KAaKOrO-TO M3 MPUBEACHHBIX TPEeOOBaHMIA,
CTYJEHTY B XOJI¢ CJauM dK3aMEHa MPeIararoTcs JOMOTHUTEIbHBIC BOMPOCH M0 TeMe pedepara
(mpu oTcyTCTBHM OTYeTa Mo pedepaTy) win nmpakTUIecKue 3aaHusl (IPH HEBBITOJIHEHUN KOH-
TpodbHOU paboThl). K 00pa3oBareIbHBIM TEXHOJIOTUSM TAKKE OTHOCSTCS MHTEPAKTHUBHBIC Me-
oAbl 00yueHus. MTHTepakTUBHOCTD MOJIaYu MaTepuaia 1o AUCUUIUIMHE «PeleTku u ux npume-
HEHUS B ajre0dpe» MpeanoiaracT He TOJIbKO B3aUMOJICHCTBUS BIIA «IIPEToJaBaTellb - CTYACHT» U
«CTYJICHT - MIPEernoJaBaTelib», HO U «CTYACHT - CTYACHT». Bce 3T BUIbI B3aUMOJICHCTBUS XOPOIIIO
JIOCTUTAIOTCS MIPH U3JI0KEHUU MaTepHalia Ha 3aHsATHIX B X0/I€ IMCKYCCHIl, a Tak)Ke Ha 1TabopaTop-
HBIX 3aHATHSAX B XOJ€ CTYJICHUYECKHX peepaTHBHO-TBOPUECKUX OTYETOB C UCIOJIB30BAHNEM KOM-
MBIOTEPHBIX TEXHOJIOTHH.

3.1 Inckyccust
Bo03M0OXKHOCTB AMCKyCCHU NPEANONaraeT yMEHUE BbICKa3aTh COOCTBEHHYIO MJIEH0, IPEAJIO-

JKUTh CBOH IyTh pPEIICHUs], ApIYMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHMSI, CBSI3HO U3JIararh

Mblciu. [lone3Hsl cienyromue 3aJjaHus: COCTaBICHUE IIaHA PELICHMs 3a/1adyM, IMOMCK JAPYroro

croco6a peneHns, CpaBHEHNE PA3IMYHBIX CIOCOOOB PENICHNUS, IPOBECHNE BBIKIIAI0K JJIS perle-

HUS 33]]a44 U BBIKJIAJI0K JUIsl IPOBEPKH MPABUIBHOCTH MOJIYYEHHOTO PEIICHHUs, PACCMOTPEHHE 3a-

Jlad C JIMIIHUMHU M HEAOCTAIOIMMH JaHHBIMH, pedepaTnuBHO-TBOpUYecKHe Mokinaabl. CTyaeHTam

npeylaraeTcsi poaHaJIu3upoBaTh BapUaHThI pelIeHus, 00CyIUTh JOKJaJ, BbICKa3aTh CBOE MHe-

Hue. OCHOBHOM 00bE€M MCIIOJIb30BAHUS HHTEPAKTUBHBIX METO10BOOYUEHHMSI pEAIU3YETCsI UMEHHO

B X0/1€ AUCKYCCHUH, KaK Ha JEKIIMOHHBIX, TAK 1 Ha JJAOOPAaTOPHBIX 3aHATHUSX.

OO61re BONpochl, KOTOPbIE BEIHOCATCS Ha JUCKYCCHIO:
1. CocraBneHus miaHa J10Ka3aTeIbCTBA YTBEP)KICHUS WM PELICHUS 3a0a4H.
2. OmpeneneHre BO3MOXKHBIX CITOCOOOB JI0KA3aTENLCTBA YTBEP)KACHHS WIIH IOUCK PA3TUIHBIX

CIoco0OB peLIeHUH 3ajauu.

Br100p cpeau paccmaTpuBaeMbIX cl10cO00B HauOOIIEE PALUOHAIBHOTO.

4. OOcyxIeHue JIOTHYeCKO cocTaBisiouled B (OPMYJIUPOBKE TOM MM MHON TEOpEMBI, a
TaKxe 00CYXJeHHE BO3MOKHOCTH MOCTPOCHUS WILTIOCTPUPYIOIINUX €€ IMPUMEPOB U KOHTP-
IIPUMEPOB.

5. CamocTosTeNlIbHOE COCTaBICHHE CTYACHTaMU ONOPHBIX 33JaHUIl IO TeMe, XapaKTepHU3ylo-
IIMX NTyOMHY MOHMMaHUS COOTBETCTBYIOIIETO MaTepHara.

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/€ ONMMCAHUS KOMIIBIOTEPHBIX MHpO-
IrpaMM M3y4YUTh YKa3aHHbBIE B COJEP)KaHNUU JHUCLUIUIMHBI aJITOPUTMBI. B 3TOH CBsI3U onpenesncH-
HbI€ JICKIIMOHHBIE U Ja0opaTOpHbIEe 3aHATHS MPENOAaBaATENIO 1[eecO00pa3HO MPOBOAUTH B BHJIE
npe3eHTanuu. Taxke B BUJe MPe3eHTAI1 B COOTBETCTBUH C TEMOM JIaOOPaTOPHOTO 3aHATHUS CTY-
JEHTBI
MOTYT IMPEICTaBIATh HEKOTOPbIE CBOU peepaTUBHO-TBOPUECKHE OTUETHI.

Buna 3anstus Hcnoan3yembie uHTepakTHBHBbIE 00pa- | KosmuecTBo
(J1, JI3) 30BaTeJbHbIE TEXHOJIOTHH 4acoB

« M3oMop(hW3MBI 4aCTUYHO YHOPSI0YCH-
JI HBIX MHOXKECTB M pereTok» (paznen 1) — 2
JIeKYusl 8 guoe npe3eHmayui.




«IToctpoenue (cy0)HOpMaNbHBIX U LIEH-
3 TPaJbHBIX PSJIOB HEKOTOPBIX TPy (paz- )
nen 2) - 1abopamopHoe 3anHsamue 8 8uoe

npesenmayuu.

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

«[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 aTTecTALMH

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/IaHUH, peepaTuBHO-TBOPUECKUN OTUET) U MPOMEKYTOUHAS ATTECTAIUS
4.2 (pk3ameH).

4.1 ®oHj OLEHOYHBIX CPEICTB ISl NPOBeAeHUA TeKyIel aTTecTalun
KonTponbHble paboThl 1 pedepaTUBHO-TBOPUYECKUE OTUETHI OLIEHUBAIOTCS MO MATHOAIIIb-

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

IIPOBEPKE JOMAIIHUX 3aJaHUMN.

S

4.1.1 IlpumepHBbIe KOHTPOJIbHBbIE PA0OTHI

KonTpoabnas pabdora Ne 1
Jano muoxectBo N ={1,2;3;4;5} u mano 6GuHapHOE OTHOINICHUE HA 3TOM MHOKECTBE

suna p ={(11),(22),(3:3),(44),(5:5),(12), (1:3). (14),(1:5).(25).(3:5).(45)}-
Jlokaxkure, 4TO O SBIAETCSA OTHOLIEHWEM YaCTUYHOIO MOPSIKA.

Hoxaxwute, uto < N.; p >— MoxynspHas, HO He JUCTPUOYTUBHAS PELIETKA.
[TocTpoiiTe AUarpaMMy perIeTKH MOArPYIIT MUKINIECKON Tpymibl Z .

[TorymoaynsipHbIe pEUIETKH, UX CBSA3b C MOJYJIIPHBIMU pelIeTKaMu (TEopHs).
KonTtpoabHnas pabora Ne2

[Toctpoiite IMarpaMMy — pEIIeTKH  HOPMAlIbHBIX  MOATPYNI  TPYIIIIEI
G=<a,bla’=b’=1blab=a">.
[Toctpoiite auarpammy pelIeTKu MOArPYII TpyHIbI KBaTepHHUOHOB

H, =<a,bla*=1a’=b? b"ab=a" >, obocHyiiTe MOIYJAPHOCTb 3TOH PEIIETKH W

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



10.
11.

12.
13.
14.

15.
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3. IlposepbTe BBIMTOTHUMOCTH ycinoBus JKopaaHa-/lenekuHa B penieTkax MmoArpyni TPy
S;u A,.

4. ®opmynupoBka TeopeMbl CHIIOBA ¢ HIUTIOCTPAIMEH KKIO0T0 €€ MOJI0KEHHsI HA KOHKPET-
HBIX IIpUMepax (Teopusi).

4.1.2 IIpumepHbIe TeMbl pedepaTUBHBIX 0TYETOB

OKBUBAJIECHTHBIE OIIPENEICHUS TUCTPUOYTUBHBIX PEILIETOK.

OKBUBAJIEHTHBIE OIIPEIEICHHS] KOHEUHBIX MOJIYJISIPHBIX PEIIETOK.

[TomymonynsipHble pelIeTKH, IPUMEPBI TPYII CO CBOMCTBOM IOJYMOAYJSPHOCTH PEILIETKU
HNOATPYIII.

Pemerku noarpymn rpynn Majislx HOPSAKOB.

Jloka3aTesnbCcTBO TEOPEMBI O CBEPXPA3PEIIMMOCTA KOHEYHOU IPYIIIBI ¢ PEIIETKON MOArpYIIIL,
yaoBieTBopstoniei ycnosuro JKoprana-Jlenexkunaa.

Teopema o cTpoeHHH CeKIUil (Cy0)HOPMAaIBHOTO psila MOATPYIIIBI TPYHIBI C H3BECTHBIM
(cy®)HOpMaIBHBIM PSIIOM.

Teopema o cTpoeHnH ceKIHi (Cy0)HOPMATBHOTO psiia GaKTOPrPYIIIIbI IPYIIIIBI C H3BECTHBIM
(cy0)HOpPMAIBHBIM PSAIOM.

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

dopmynupoBka TeopeMbl bepHcaiia-Buiianara o KOHEUHbIX HUJIBIOTEHTHBIX TpyHIax ¢ Hil-
JIOCTpalMen Ha IpUMeEpax.

JoxazarenbcTBo Teopembl CritoBa (CyIecTBOBaHUE U BIOKEHUE).
JHoxazatenbcTBo Teopembl CHitoBa (COMPSHKEHHOCTh U KOJTMYECTRO).

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

Penrerounas u rpymmnoBas JOMOJHACMOCTD IMOATPYIIT KOHCYHBIX I'PYIIII.

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBEICHUs IPOMEKYTOYHOM aTTeCTANMHI
[TpomexyTouHast aTTecTanus MpoBOAUTCS B (hopme FK3aMeHa.

4.2.1 IlpuMepHBIN CNIMCOK TEOPETHYECKUX BONPOCOB K IK3aMEHY

bunapHoe oTHOILIEHHE Ha MHOXKeCTBE. Bo3MoskHBIE CBOICcTBa OMHAPHBIX OTHOIIEHUH ¢ UJI-
JIOCTpAlEN Ha ITpUMeEpax.

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

AJTOpUTM MOCTPOECHUS AMATPAMMBI YACTUYHO YIOPSIOUYEHHOTO MHOYKECTBA C MILTIOCTpa-
1Uel Ha mpuMepax.

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

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

Omnpenenenue pemerku. M3omopdusm pemierox.

[Toposxaroiiee MHOXECTBO 31eMEeHTOB (Toa)rpymisl. [lopoxaenrne noArpynnsl JpyruMu
noarpynnamu. [Ipumepsr.
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Pemerka noarpynn rpynisl. [Ipumepsr.

Onucanue pemeTky NOArpyNI HUKINYECKOW TPYMIIbI.
[Ipsimoe mpousBeneHue rpymni (MOArPYIII).

[Ipsimoe mpousBeieHne PeneToK.

Teopema o pemeTke MOATPYII NPSIMOTO MPOU3BEACHUS TPYIIN B3aUMHO MPOCTHIX MOPSI-
KOB.

HopmanbeHbiit 1 cyOHOPMaNbHBIN PSAIBI TPYIIIBI, CBSI3aHHBIE C HUMU TIOHSTHSL.
KommyTtant u nentp rpynmsl. Kpurepuii abeneBoctu (hakToprpyIibL.
Paspemmmast rpynmna, 5KBUBAJICHTHBIE ONPEICIICHUS U IIPUMEPHI.
Caepxpaspemmmas rpymima, OnpeaesIeHue U IpuMepsbl.

HunenorenTHas rpynma, 3KBUBaJICHTHBIC ONIPEAEICHUS U IIPUMEPBI.
HuiibnnoT€HTHOCTh KOHEYHOM P-TPYIIIIBI.

®opmynnpoBka TeopeMbl CuiioBa (CylleCTBOBAHUE, BIOKEHUE, CONPSKEHHOCTb, KOJIMYE-
CTBO) I KOHEYHBIX TPYIII C MWIUTIOCTpalUeil Ha IpUMepax Ipynn S; u Z,,.
Kpurepnii HUIbIIOTEHTHOCTH KOHEYHOH TPYIIIIBL.

JucTpuOyTUBHOCTD PEIIETKHU JACIUTEICH HATYPAIbHOTO YUCIIA.
JucTpuOyTUBHOCTD PEIIETKH TOATPYIT KOHEYHOW IUKIHYECKOW TPYIIIHL.

dopmynnpoBka TeopeMbl Ope 0 CTpPOEHUU TPy ¢ JUCTPUOYTUBHOM PEIIETKON MOATPYIIIT
C WJUTIOCTpaLell Ha MpuMepe HEUUKINYECKOW OECKOHEUHOM IpyIIIIbL.

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

[lonsaTHE O KBa3MHOPMAJIbHBIX MOATPYIIAX TPYIIbLI, KBa3MHOPMAJIBHOCTh HOPMAJIBHOU
MIOATPYTIIBIL.

[TocTpoenue npumepa, WILTIOCTPUPYIOIIETO CYIIECTBOBAHNE KBA3WHOPMAJIBHBIX HE SIBIISO-
IIUXCS HOPMATbHBIMU TOATPYIIIL.

I'aMuIBTOHOBEI U KBA3UTAMUILTOHOBBI TPYIIIIbI, TPUMCEPHI.
CTpOeHI/Ie KOHCYHBIX IT'aMHUJIbTOHOBBIX I'PVIIII.
CTpOeHI/Ie KOHCYHLIX KBA3UTAMUJIBTOHOBBIX I'DYIIII.

CrpoeHue KOHEUHBIX TPYII, y KOTOPBIX pelIeTKa MOATPYII YJIOBJIETBOPSET YCIOBHUIO
Kopnana-/lenekunpa.

4.2.2 Ciucok THNOBBIX NMPAKTHYECKHUX 3aJaHui (17151 1Ta00paTOPHBIX 3aHATHUIH, KOH-

TPOJBHBIX pabOT U IK3aMEHA)

1.

[TokaxuTte, YTO MOJAMHOXKECTBA (PUKCHPOBAHHOTO MHOXECTBA OTHOCUTEIHLHO BKITFOUEHHUS 00-
Pa3yroT YaCTUYHO YIOPSII0YEHHOE MHOXKECTBO.

Onpenenute BuUJ OWHAPHOTO OTHOIICHHS L HAa MHOXKECTBE N, ={1,2;3}, ecnu: a)
£ ={1D), (22), (3:3), 12), (2D}; 6) p={1D. (22), (33), (1,2)}.

[Mocrtpoiite quarpammy moaMmHoxectB muoxectsa N, ={1; 2, 3}.

Jlano yactnuHo ynopspoueHHoe MHOkecTBO P ={a; b; c, d} ¢ oTHOImIEHNEM YacTUUHOTO MO~

psaaka "<" Takoe, yTo a<b,c<b,c<d. [locrpoiite muarpammy MHOXkecTBa P u mpen-

craBpTe P mogmuoxkectBamu MHOkecTBa N, ={1,2;3;4}.

Ha muaoxectBe N, ={1,2;3;4} onpezneneHs! [Ba ONHAPHBIX OTHOIICHHUS:

a ={(1),(22),(33),(44),12),(34),(32),(42)} u



B ={(11),(2,2),(33),(4:4),(L2),(34).(32),(42),(3D}

A) HOKa)KI/ITe, YTO « — OTHOIICHHC YACTUYHOTO IOPpAAKa B < N4;a > HE ABIIACTCA PCHICT-

koM. b) Jlokaxure, uto < N,;or > — pelerka.

6.

10.
11.

12.

13.
14.

15.
16.
17.
18.

19.
20.

21.

22.

23.

24,

25.
26.

[TokaxkuTte, 4TO pelIeTKa BCEX MOAMHOXKECTB (PUKCHPOBAHHOI'O MHOXKECTBA SIBJISIETCS IUCTPU-
OyTUBHOI.

[TocTpoiiTe muarpamMmy MOIYJSPHON pPEIIETKH, HE sBJsAtomelcs nuctpuOyrtuBHou. Cyie-
CTBYET JI TUCTPUOYTHUBHAS PEIIETKA, HE SIBJISFOIIASICS MOTYIISIPHOM ?

Onummre Bce NOArPYNIBI UKIMYECKON rpynmsl Zig.

CKOJIBKO NOATPYII UMEET LUKINUecKas rpynma Z2gg?

N300pa3ute auarpaMMy pemIeTKy MOoArpymn rpynnsl Z, X Zs.

B rpymme S; yka3ars Bce MOATPYIIIbI, KOTOPBIC HE SIBISIOTCS HOPMAIbHBIMU.

B rpynne A, ykasaTe Bce OATPYIIIBI, KOTOPBIE SBIIAIOTCS HOPMAaIbHBIMH.

B rpymnme Sz moctpoiiTe Bce BO3MOKHBIE CYOHOPMANIBHBIE PsIbl 0€3 TTOBTOPSIONIMXCS YWICHOB.
B rpynne A, nocTpoiiTe Bce HEYIUIOTHSAEMbIE CyOHOPMAaIIbHBIE U HOPMAJIbHBIE PSJIBL.
Jlokaxxute, 4To rpymma S; cBepXpas3pelnma, rpynmna A, HeT.

Jlokaxure, 4TO rpynmna S, paspeiuma.

[ToxaxkuTe, 4TO CTYIIEHb HUJIBIIOTEHTHOCTH IpyIbl Audapa D, paBHa nBym.

[Toctpoiite nuarpammy pemerku noarpynn rpynnsl G ={g, a, b, c}, 3ananHoi Tabauuei

e a b c

aecb .
Kanm Buna: b e a SIBnseTcs U perieTka AUCTpUOYTUBHOM?

c b a e

[TocTpouTh pelIeTKy HopMabHbIX MoArpymi rpymmbl G, eciu a) G=Ss4; b) G=Ag4.

[Moctpouts Tabmuiry Kanu mpsmoro npoussenenus rpynn G, ={a,;,b } u G, ={a,,b,}, 3nas
bl a2 b2
u .
b a b, a

Vkaxure  BCce  BO3MOXHBIE  CIIOCOOBI  pasjOXKEHHs  TPYyNNbl  IOACTAaHOBOK
V ={e, (12)(34), (13)(24), (14)(23)} B npsimoe NpoU3BEAECHUE JBYX HECAUHUYHBIX OATPYIIII.

nx Tabaus! Koan

HalianTe KOMMYECTBO MaKCHMAJbHBIX MOATPYII a0eleBOM TpymIbl, KOTOpas HU3oMopdHa
rpymre Buna Z;,xZgxZ,;.

B pCHICTKE MOATPYIIIL TpYIIIbI IIOACTAHOBOK quBCpTOﬁ CTCIICHU
D ={e, (1234), (1432), (13)(24), (14)(23), (12)(34), (13), (24)}, yKaKHTe CpEIH MOAIPYIII
BTOPOTO IMOpsJaKa mapy nepeCTaHOBOYHBIX U MApy HCICPECCTAHOBOYHBIX IMOATPYIIII.

[TocTpoiiTe perreTky HOpMaIbHBIX MTOATPYII TPYIIBI A, U TPYIIIBL A .
VYkaxure BCe CUIOBCKUE 2-TIOATPYIIIBI TPYIIIBL S, .

B rpynne nuoapa D, =<a,bla® =b* =1, bab = a™ > nocrpoiiTe Npou3BOAHBII psI.
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28.

29.
30.

31.

32.

33.
34.

35.

36.

B rpynme kBatepruonoB H, =<a,bla* =1, a’=b? b™ab=a" > mocTpoiite ueHTpaILHBIH
psi.

Haiigure nentp rpynmnet G =<a,b|a ®=-p°=1blab=a’>.

Haiinute kommyTant rpymmnsl G =<a,bla’ =b* =1 b"ab=a" >.

[Toctpoiite auarpammy penietku noarpymnmn rpynmsl G , eciu:

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

B) G =<a,bla’ =b’=1b"ab=a">.

JlokaxwuTe, 9To MoArpynnsl 4 U B KOHEYHOH rpymmbl MepecTaHOBOYHBI TOTJA U TOJIBKO
|AllB]

Torga, koraa [< A, B >= )
| | | ANB |

JIOKaKKTe, YTO MOArPYIIa < a’h > He SBISETCA HOPMAJIbHOM, HO SBISETCA KBA3UHOPMAJlb-
HO# moxrpymmoii rpymmsl G =<a,bla’ =b® =1, bab=a" >.

Jlokaxwute, uto rpynna G =<a,bla® =b® =1, bab = a* > spusercs KBa3UraMHILTOHOBOIA.

Tokaxure, uTo pemerka noarpynn rpymmsl G, =<a,bla’ =b® =1, b™ab = a* > momopdua
peuterke noarpymn rpymmsl G, =<a,bla’ =b’> =1, b'ab=a>.
CKOJIBKO MOJrPYIII BTOPOTO MOPSIIKA COJACPIKHUT TPyIa JU3Apa BOChbMOro mopsiaka Ds? A

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

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

1.2.3 TlpumepHblii OnJieT U 32/1a4a K HeMY HA 3K3aMeH 0 AUCHUILINHE NPOoPUIIs
«PeleTku u UX MpUMEHEHHs B ajiredpe»

®enepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTENbHOE YUPEKICHHUE
BbIciiero oopazoBanus «KybaHckuil rocy1apcTBEHHBIN YHUBEPCUTET»
Kadenpa pynkimonanbHoro anamusa u anreOpsl
Hanpasnenune noarorosku: 02.03.01 MaremMaTuka 1 KOMIBIOTEPHBIE HAYKU

Bujaer Ne *

IO JUCIHMUITIIMHE HpO(I)I/IJIH «PemeTkn u ux IMPUMCHCHUS B anre6pe»

1. Tlopoxnaroriee MHOKECTBO 3JIeMEHTOB (mox)rpymnmsl. [lopokaeHne noarpynmns! apy-
rumu noarpymnmnamu. [Ipumepsr.

2. JlucTpuOyTUBHOCTH PEIICTKHU JCTHUTENCH HATypaTbHOTO YUCIIA.

3. TMocrpoiiTe qrarpaMmy pemeTKy MOATPYIIT TPYIIIBI

G=<abla’=b’=1bab=a">.




3aBenyromnuii kadeapoit

4.3 CTpyKTypa OlIeHOYHBIX CPEACTB JJs TeKyIlel U MPOMe:KyTOYHOH aTTecTaAlun

Ko n HanmmMeHOBaHNE WH-

HamMenoBaHme oIeHOIHOTO cpeacrtsa

Ne HKaTODA Pe3ynbTaThl 00ydeHHsS ITpomexyToyHas
n/m p (B cooTBeTcTBHH C II. 1.4) Texymmii KOHTPOIB aTTecTanysa
(B cooTBeTcTBUH C 1. 1.4)
WIIKB-1.1. 3-1. 3maer | BrimonHeHwe qoMamHux 3a- Bompocs! Ha 3k-
MOHATUS WM YTBEPXKICHUS | TaHUM. 3amene: 1-7
Kypca JgaHHOW  aucuu- | Ompoc Ha JIEKIIMOHHBIX U Jia-
IUIMHBI, KOTOpbIE HE00XO- | OOPATOPHBIX 3aHATHSX.
JTUMBI A7 peuteHus tuno- | KontponsHas padora Nel u
BBIX 3a/1a4. KOHTpOJIbHAst paboTta Ne 2.
HIIKB-1.1. V-1. Ywmeer, | PedepatuBnblii OTUET.
NIIKB-1.1. CriocobeH pe- ) Gep
UCTIONB3Ysl  CIICIMAIbHBIC
IIaTh aKTyaJbHBIC M BaX-
3HaHHUSA B XOJAE W3y4YCHUS
1 HBle 3amaun  (yHIAMCH- o
. . | MaHHOM JTUCTIATUTAHBI,
TQIPHOH W TIPHUKIAIHOMN
HaXOAWTh MOJIXOIBI K pe-
MaTeMaTuKu .
MIEHUIO €€ TPAaKTUYECKHX
3aJaHuH.
UIIKB-1.1. V-2. Bnaneer
ITOPUTMUYECKIMHU HaBBI-
KaMH PELEHUs OIpeIeIEH-
HBIX MNPaKTHYECKUX 3aja-
HUMU Kypca.
UIIKB-1.4. 3-1. 3naer | BrimonHeHue AOMaNTHUX 3a- Bomnpocs! Ha 3k3a-
MeTonpl cOopa wH(pOpMa- | JaHUH. MeHe: 8-13
MM, HeoOxoammod ans | Onpoc Ha JISKIIMOHHBIX U Jla-
YCIICITHOTO yCBOEHHsI Ma- | OOpAaTOPHBIX 3aHATHSX.
UIIKB-1.4. CoOupaer u | Tepwaia JUCHUILUINHBL PedeparuBnbrii 0TUET.
aHATU3UPYET HAyIHO-TEX- UIIKB-14. V-1. Ymeer
HUYECKYIO MH()OPMALMIO C | aHAIN3UpOBaTh coOupae-
yaéToM 0a30BBIX Tpej- | Myl HaydHYIO U y4eOHYIO
CTaBJICHHH, TOJYYCHHBIX | HH(OpMAIHIO ¢ y9€ToM Oa-
5 | B obnacT pyHIaMEHTANb- | 30BBIX MPEICTABICHUH, O~
HOW MaTeMaTHKH, MeXa- | JIy4YeHHBIX B IIPOLIECCEe U3Y-
HUKH, €CTECTBEHHBIX | YCHHUS TUCHIHUILIHHBL
HayK, IPOrpaMMHPOBAHUS WIIKB-1.4. V-2. Bnaneer
1 MHOOPMALMOHHBIX TeX- | HABBIKAMH  OIIEHHBAHUS
HOJIOTHH. MPUOPUTETHOCTH COJIEpIKa-
TENIBHBIX 3JIEMEHTOB WH-
¢opmaryu, ¢ yaérom 6azo-
BBIX IIPEJICTABICHUH, TT0JTy-
YEHHBIX B XO/€ W3y4YEeHUs
JUICHUIUIMHBI. .
WIIKB — 2.1. 3-1 3uaer | BeimonHeHue fOMamHuX 3a- Bomnpocs! Ha 3k3a-
WIIKB-2.1  JIemoHCTpH- N
anreOpandecKyro U KOMITb- | JaHHM. MeHe: 14-24
PYET HaBBIKH JIOTHYHOTO U
I0TepHyt0  anroputMmude- | Onpoc Ha JIEKIMOHHBIX U Jia-
MOCJIEI0BATENILHOTO U310~
CKYIO TEPMUHOJIOTHIO B J10- | OOPATOPHBIX 3aHSATHSX.
3 | xKeHMs Marepuaia Hay4-

HOTO HCCJIEIOBAHUS B YCT-
HOMt u MUCHbMEHHOH

dopme.

CTaTOYHOU Mepe JUIsl U3JI0-
JKEHUS! OCHOBHBIX IOJIOXKE-
HUN JUCUUIUIMHBI IPU OT-
BeT€ B XOJA€ TeKylleH u

PedeparuBnbIil 0TUET.




MPOMEKYTOYHOU aTTecTa-
LIUH.

UIIKB -2.1. Y-1 Ymeer
Ha 3aHATUSAX B MPOIECCe
OTBETa U3JIarath COJCpIiKa-
TENBHBIA MaTepUal IUCIHU-
TUTAHBI TIOCIIEA0BATEIHHO U
JIOTHYHO.

HIIKB -2.1. V-2 Bnaneer
HaBBIKAMU  YHOPSIOYHBa-
HUS TIOJIOKEHUU u3Jarae-
MOT0 MaTepHaja TaKiuM 00-
pa3oM, 4TOOBI Ka)xa0e HO-
BOC TOJIOKEHHE SIBIISIIOCH
JIOTHYSCKUM  CIICICTBUCM
MPEBLAYIINX.

UIIKB-2.2 Koncrpyupyet
MIpEeIMETHOE COZIepIKaHue
U aJanTupyeT ero B cOoT-
BETCTBUM C OCOOCHHO-
CTSMHM LEJIEBOM ayAauTo-

UIIKB — 2.2. 3-1 3Haer
pa3InYHbIC CIIOCOOBI U3JI0-
JKCHHs MaTepuania JuCI-
IUIMHBI B 3aBHCHUMOCTH OT
YpOBHSI TOATOTOBKH CITy-
[IaTeseH.

HUIIKb -2.2 V-1 VYwmeer
aJanTHPOBATh MIPEIMETHOC
co/iep)KaHHe HU3JIaraeMoro
MaTepualia B COOTBETCTBUH
C OCOOCHHOCTSIMU IIEJICBOM

BrinonHenue qoMamHux 3a-
aHUH.

Onpoc Ha JIEKIUOHHBIX U Ja-
060paTOPHBIX 3aHATHSIX.
PedeparuBHbrii 0TUET.

Bomnpocs! Ha 3K3a-
mene: 25-32

pun. ayJIUTOPUH.

WUIIKb -2.2 V-2 Bnageer

HaBbIKAMU KOHCTPYHUpOBa-

HHUA COHep)KaTeHLHOﬁ qa-

CTH MaTepuaja C LCJIbIO

Ooiee AOCTYIIHOT'O €ro us-

JIOKCHUS.

4.4 Kputepum OLleHUBAaHUS Pe3yJIbTATOB 00yUYeHH s
Oyenka Kpumepuu oyenusanus no sxzameny

Boicokuii ypo- OneHka «0TJIMYHO» BBICTABIISIETCSA CTYIEHTY, ITIOKAa3aBIIEMY BCe-
8eHb «5» CTOpPOHHHE, CHCTEMAaTH3UpPOBaHHBIE, IIIyOOKHE 3HAHUSA Y4eOHOM Ipo-
(omauuno) rpaMMbl JUCLUUILJIMHBI U YMEHHE YBEPEHHO NMPUMEHSTh UX HA MPAKTUKE

IIPU pEIIeHNN KOHKPETHBIX 3a/1ad.

Cpednuii ypo- OneHka «XOpoIIo» BBICTABISETCS CTYAEHTY, €CIIM OH TBEPJO
GeHb «4x 3HaeT MaTepuall, FpaMOTHO U 1O CYIIECTBY M3JaraeT ero, yMeer npume-
(xopouwio) HSATB MOJYyYEHHBIE 3HAHUS HA ITPAKTUKE, HO JOIIyCKAaeT B OTBETE WM B pe-

LIEHUH 33]1a4 HEKOTOPbIE HETOYHOCTH.

OneHka «ya0BJIEeTBOPHTEIbHO» BBICTABIISETCS CTYAEHTY, IOKa-
Iopozoesii ypo- | 33BUIEMY Pa3spOSHEHHEIH XapakTep 3HaHMH, HEOCTATOYHO MPABHIbHbIE
getb «3» (V0o- (bopMynupOBKH 0a30BbIX MOHATHH, HApPYIIEHUS JOTUYECKON MOCIea0Ba-
61emeopu- TEIbHOCTH B U3JI0KEHUU MPOTPaMMHOI0 MaTepuasa, HO Py 3TOM OH Blia-
mejbHo) 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 CTYJCHTY, KO-
Munumanetiolii | ropyiii He 3HaeT GoMbIIeil YACTH OCHOBHOTO COACPYKAaHUS yIeOHOI 1po-
VpogeHsb «2» (He-
5 rpaMMBbl TUCIHILINHBI, JOYCKAeT IpyObIe OMMOKHU B (POPMYITHPOBKAX OC-
061emeopu- .
Y meﬂbno)p HOBHBIX MOHATUH AMCHUIUIMHBI U HE yMEET HMCIIOJIb30BaTh MOJTY4YECHHBIC
3HAHMS TP PELICHUH TUITOBBIX MPAKTHYECKHX 3a/a4.

HToroBas oneHka BBICTABIISETCS C YYETOM pabOThI CTY/IEHTa 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-
BbsI BBIOMPAIOTCS C yUYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAM U JIUIIAM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS
MpeaoCTaBIACTCA JOITOJIHUTCIBHOC BPEMA IJIA ITIOATOTOBKHU OTBETA HA 9K3aMCHC,

— IpY MIPOBEJICHUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBBA MPEAYCMATPUBACTCA HUCIIOJIB30BAHHUEC TCXHUUYCCKUX
CPE/ICTB, HEOOXOMMBIX UM B CBSI3U C X MHIUBHIYAIEHBIMH OCOOCHHOCTSIMU;

— TIpH HEOOXOAMMOCTH JIJIsl OOYJAFOIIUXCS C OTPAHMYECHHBIMHA BO3MOYKHOCTSIMHU 3I0POBbSI
Y WHBAJIHMJOB TPOLEAypa OLEHUBAHUS PE3yJbTaTOB OOYYEHHs IO JUCLHUILIMHE MOXKET IPOBO-
JUTHCSA B HECKOJIBKO 3TaIloOB.

[Tpouenypa oueHUBaHMs pe3yIbTATOB 00yUESHUSI MHBAIHU/IOB U JIUI] C OTPAaHUYCHHBIMHU BO3-
MOYKHOCTSIMH 3/I0POBBS 110 AUCIUIUIMHE (MOAYIIO) MIPeyCMaTpUBAET Pe0CTaBIeHNe HHPOpMa-
1M B popMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 37I0POBbSI U BOCIIPUATHUS HH(POPMALIUH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeYeHb MOKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00Y-

Yaromuxcsa

5. Ilepedyenn y4eOHOM JUTEPaTypPhl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1 YueOnas iuteparypa

1. Bupkrog, I'. CoBpemennas npuknannas anrebpa / I'. bupkrod, T. baprtu ; nep. ¢ anri. 10.1.
ManuHa. - Mocksa : Mup, 1976. - 400 c. : un. ; To xe [DnexktponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=464046.

2. Epmonaesa, H.H. [Ipaktudeckue 3aHATHUA 10 anreOpe. DIeMEHTH TEOPUH MHOXKECTB, TEOPUH

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

3. Kapranonos, M.1. OcHOBBI Teopuu TPyIN [D1eKTPOHHKI pecypc] : yued. nocobue / M.U.
Kapramnosnos, F0.1. Mep3ansakoB. — DnektpoH. nan. — Cankt-IlerepOypr : Jlans, 2009. —
288 ¢. — Pexum noctyna: https://e.lanbook.com/book/177.

4. Kocrpukun, A.W. Beenenue B anredpy. Yacts 3. OCHOBHBIE CTPYKTYPHI [ DIEKTPOHHEIHN pe-
cypc] : yue6. — DnexTpoH. gaH. — Mocksa : @usmaraut, 2001. — 272 c. — Pexum n1o-
cryma: https://e.lanbook.com/book/59284.
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6. Jlanun, E.C. YnpaxseHus 1o Teopuu rpymi [DneKTpoHHsli pecypce] : yue6. mocobue / E.C.
Jlsmun, A5, Aizenmirar, M.M. Jlecoxun. — DnektpoH. nan. — Cankr-IlerepOypr : Jlans,
2010. — 272 c. — Pexum nocrymna: https://e.lanbook.com/book/528

7. Cymsyku, M. CTpoeHue rpyIiibl 1 CTPOEHUE CTPYKTYpHI ee moarpynn / M. Cyazyku ; moj
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. Xomn ; nep. ¢ anri. H.B. Jromuna, 3.I1. YKununckoro ; nox
pen. JI.A. KanyxHnuna. - Mocksa : MI31aTeabCTBO HHOCTpAaHHOU JIUTEpaTyphl, 1962. - 467 c. :
ni. ; To xe [DnexkrponHslil pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=464057.

9. Ilumun U.A. Beenenue B anre6py. I'pynmnsl [Dnektponnslii pecype]. - CII6.: Jlans, 2012. -
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5.2. llepuoanueckas JuTepaTypa

1. Xypnan “Bectauk Mockosckoro yHuBepcurera. Cepus 01. Matemaruka. Mexa-
Huka”/ - M3parenbctBo MOCKOBCKOro yHHBepcuTeTa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kypnan "N3Bectust ~ BhICIIUMX  y4eOHBIX  3aBeAcHW.  MaremaTuka'
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupeautens u uznarens: Kazauckuit (ITpu-
BOJDKCKHIT) (enepanibHbIi yHUBepcUTeET. - https://dlib.eastview.com/browse/publication/7087

5.3. UHTepHeT-pecypchl, B TOM YHcie COBPeMeHHbIe NpodeccuoHaNbHbIE 0a3bl AaH-
HBbIX 1 I/IH(l)OpMalll/IOHHble ClIPaBOYHBLIC CUCTEMBI

JIeKTPOHHO-0u0MoTeuHbIe cuctemsbl (IBC):

1. 9BC «FOPAWT» https://urait.ru/

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

3. OBC «BOOK .ru» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHBb» https://e.lanbook.com

IIpogdeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst nuznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunoreka (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYILIUX 3allaJHBIX HAYYHbIX )KypHaIOB Ha Poccuiickoit
wiatdopme HayuHbIX xxypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas 31eKTpoHHAs OMONIMOTEKa (JOCTYN K DJIEKTPOHHOM OmOIMoTeKe Iuc-
cepranmii Poccutickoii rocynapcteennoit oudmuorexu (PT'B) https://rusneb.ru/
8. Tlpesunentckas oudimorexa um. b.H. Enpumna https://www.prlib.ru/
9. Dmnextponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
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KOHTPOJILHBIM paboTaM U K sk3aMeHy. Takoit Bug CP koHTponmpyeTcst B X0/1e IPOBEPKH J0-
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
TaKKe Ha TaOOPaTOPHBIX 3aHITHSIX.

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

- pa3dop M CaMOCTOATEIbHOE U3yUYCHHE TEOPETUYECKOT0 MaTepuaa 1o KOHCIEKTaM JICKIIHi
U 110 Y4eOHBIM ITOCOOHSIM U3 CIHCKA UCTOYHHUKOB JIUTEPATYPHI;

- CaMOCTOSITENIbHOE pEelICHHE 3a/1a4 110 TeMaM Jab0opaTOPHBIX 3aHSITHIA;

- TOATOTOBKAa K KOHTPOJBHBIM paboTam;

- TNOJArOTOBKAa K pedepaTuBHOMY OTUETY;

- IOJArOTOBKA K SK3aMEHY.

6.1 Meroau4eckne ykazanusi K CAMOCTOSITE/ILHOMY M3yYeHHIO CTYAE€HTAMH Teope-
THYeCKOr0 MaTepuaJia

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
Pa3bACHSET CII0)KHBIE MOMEHTBI Ha KOHCYJIbTALIUSIX.

62 MeToauueckue YKazaHud K CaMOCTOSITEILHOI MOAr0TOBKE CTYAEHTOB IJIA BbI-
MOJTHEHUSA NMMPAKTHYIECCKHUX 3aJaHui naﬁopaToprlx 3aHATHIl

J1J1 BBIIOJTHEHUS IOMAIIIHEr0 MPAKTUYECKOT0 3aJaHusl HE00X0AUMO pa3o0paTh MaTe-
pHa 110 COOTBETCTBYIOIIEH TeMe J1abopaTopHOro 3aHATUsA. [Ipr 3TOM UCTIONB3YIOTCS yKa3aHus,
JTaHHBIE IIPETIOAABATEIIEM B XO/I€ 3aHATHS, a TAK)KE TEOPETUKO-TIPAKTUYECKUN MaTepuall, UMEI0-
MIMHACS B MICTOYHUKAX U3 CIIMCKA JIUTEPATyphl. ECiiM CTYJeHT He cMOT MOHATH NPUBEAECHHBIN B
yKa3aHHBIX HCTOYHHUKAX pa300p TUIOBBIX IPUMEPOB B TOM CTENEHHU, YTOOBI CAMOCTOSITEIBHO HC-
M0JIb30BATh MPEIOKEHHBIN AJITOPUTM JIJISl pELICHUS 33/1aHUs, TO OH MOXKET MOJIyYUTh KOHCYJIb-
TaLUIO IIPenogaBaTes.

6.3 MeToanyeckne yKazaHusi K CaMOCTOSITE/ILHOM IOATOTOBKE CTYIEHTOB K BbINOJI-
HEHHI0 KOHTPOJIbLHBIX 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



JIOMaITHUE 3a7aHus. B mpolecce caMOnoAroTOBKU CTYIEHTY KeJIaTeIbHO 03HAKOMUTHCS € pas-
OOpOM OTIOPHBIX IO PaCCMaTPUBAEMBIM TeMaM 3a/1a4, IMEIOIIUXCS 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 IpuUBeIeH CIIUCOK TEOpETnYe-

CKHUX BOIIPOCOB

6.4 MeTomnueckue PeKOMEHIAIUU K CAMOCTOSATEILHOM MOAT0TOBKE CTYJAEHTOB K

pedepaTuBHOMY OTUYETY

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-

TYpBI UCIIOJIb30BaTh Takke MHTepHeT-pecypc. OTUeT roToBUTCA B MUCbMEHHOM (popme U MOKET

OBITh MMpeACTaBJICH CTYACHTOM Ha J'Ia60paTOpHOM 3aHATHUH B BUAC NOKJIAAa Yy JOCKU UJIK 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

HC MCHEC IBYX UCTOYHUKOB (BO3MO)KHO U3 CIIMCKa JIUTCPATYypPhl B ITYHKTAaX 5'6)

6.5 Meroaunveckne ykazanus K caMOCTOSATEILHOI IIOATOTOBKE CTYIEHTOB

K JK3aMeHYy

CornacHo yueOHOMY IIaHY TUCHUIUIMHBI «PeIeTky u ux mpuMeHeHHs B anre0pe» UTOroBon
(dhopMOIi KOHTPOJIS SIBJISIETCS IK3aMEH, KOTOPBIM OIEHUBAETCS M0 MIKaJe: HEYIOBIETBOPUTEIBHO,
YIOBJIETBOPUTENHHO, XOPOIIIO, OTIIMYHO. DK3aMEHAIIMOHHBIM OMJIET COCTOUT U3 TPEX BOIPOCOB:
JIBYX TEOPETHYECKUX M OJJHOTO MPAKTUIECKOTO. JIJIa ciaum sK3amMeHa CTYJeHT JOJIKEH
HAYYUTHCS Ha TaOOPATOPHBIX 3aHATHUSIX PelIaTh MPAKTUYECKUE 3aJaHMs 10 TeMaM pa3aenoB 1-3
(1. 2), BBITIOJHATH JOMAIITHUE 3a/IaHUs, @ TAK)KE YCTIEITHO BBITIOJIHUTH JIBE€ KOHTPOJIBHBIE pa-
00ThI. TUTIBI TPAKTUYECKUX 3aJJaHHUI Ha HK3aMEHE COOTBETCTBYIOT 3a/IaHUAM U3 MyHKTa 4.2.2.
Tax>ke Ha PK3aMEHE CTYJIEHTaM IMPeIaraloTcs JIBa TEOPETUIECKUX BOTPOCA U3 CIIHUCKA, MPUBE-
JeHHOTrOo B nyHKTE 4.2.1. KpoMe Toro, KoJu4ecTBO JONOJHUTEIbHBIX MPAKTUUYECKUX U TEOPETH-
YECKMX 3a/IaHUM Ha SK3aMEHEe 3aBUCUT OT aKTUBHOCTH M PE3yJIbTaTUBHOCTH PaOOTHI CTY/IEHTA B

TCYCHUC CEMCCTpPaA.

7. MaTepnaanO-TeXHuquKoe o0ecnevyeHue MO AUCHHUILJINHE

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 000PYJOBaHUEM.
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IIporpammsl anst 1eMOHCTpa-
IO U CO3aaHUsA HpeSCHTaHI/Iﬁ
(«Microsoft Power Pointy)

VYueOHble ayIUTOpUM ISl TPOBENICHUS
IPYNIOBBIX U WHAMBUIYAIbHBIX KOH-
cynpTanuii (kaburer 314H).

Meobenb: yuebHas MeOenb
Cpencrsa 00OyueHHS:
JIOCKa, MapKephl v MeJl.

Y4eOHbIE ayAUTOPHH UL TPOBEICHHUS
TEKYLIET0 KOHTPOJII U IPOMEKYTOUHOMH

Mebens: yaeOHast mebenb
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