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1. He.ﬂl/l H 3aJa4Y4 H3YyYCHUHA TUCHUIIJINHBI.

1.1 leab ocBOEHUS TUCHUTLIUHBI
HanbHeiiee ¢popMUpOBaHHUE Y CTYACHTOB MPUOOPETEHHBIX 3HAHUMN 1O QyHAaMEHTalIb-
HOHM M KOMIbIOTepHOU anredpe (1-i 1 2- Kypchl), a TakKe 3HAHUH 10 TEMAaTHKE, CBI3aHHOU C
KOMOMHATOPHBIMH BOIIPOCAMU aJIredpandeckux cuctem (3-i Kypc).

1.2 3agaun AUCHMIIMHBI

ITonyyeHnue OCHOBHBIX TEOPETUYECKHUX U AITOPUTMUYECKUX CBEICHUN 10 TEOPUU pele-
TOK B CBSI3M C UX IPUMEHEHUEM B TEOPUU I'PYIIIL, PA3BUTUE ITO3HABATEIILHON JEATEIIBHOCTH U ITPU-
oOpeTeHne MPaKTUIECKUX HABBIKOB pabOTHI € aNre0pandecKuMU MOHIATUSMH B IUCKPETHOM MaTte-
MAaTHUKE.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucnummna (b1.B./1B.04.02) «CtpyKkTypHBIE BOIIPOCH TEOPUH TPYII» IO HAIpPaBIIe-
Huto 02.03.01 MaremaTuka U KOMIIbIOTEPHBIE HayKH (YpOBEHb OakaiaBpuaTa) 1o npoQuio moi-
rotoBku «CoBpeMeHHas anredpa u kpunrorpadus» OTHOCUTCS K BapuaTuBHOW vactu (B) nuciu-
IUIHH 110 BBIOODY (/IB) nepBoro 6s10ka yueGHOro miaHa, siBISIOMErocst CTPYKTYPHBIM 3JIEMEHTOM
OOII BO. lucuuniuHa u3y4aercs B 7-OM CEMECTPE U MPOJI0JIKAET HAYaTOE Ha MEPBBIX TpeX Kyp-
cax anrebOpamyeckoe 00Opa3OBaHHE CTYAEHTOB COOTBETCTBYIOLIETO HANpaBJIEHUS IMOJTOTOBKH.
3HaHUsl, MTOJIYYEHHBIE B 3TOM KYpCE, MOTYT OBITh HCIIOJIb30BAaHbI B JUCKPETHON MaTeMaTHUKE U
MaTeMaTHYeCKOM JIOTHKE, TEOPUH YHCEN, METO1aX ONTUMH3aMU 1 Ap. CiylaTenu J0JDKHbI Ba-
JI€Th MaTEMAaTUYECKUMU 3HAaHUSMHU B paMKax Iporpammsl kypca «@yH1aMeHTalIbHas U KOMIIbIO-
TepHas ajre0pa», a Tak’Ke OCHOBHBIMU MOHATUSAMH OJHOT'O U3 KypCOB «JIeMEHTbl KOMOMHATOP-
HOU Teopuu rpynn» win «KoHeuHble TpyNIon/Ibl U UX MPEICTaBICHUS.

1.4 Ilepevyens MuIaHNPYEMBbIX Pe3yJIbTATOB 00Yy4YCHHS MO TUCHHUIINHE, COOTHECEH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTATaAMM 0CBOEHUsI 00pa30BaTeIbHON NPOrpaMMbl

ITpu ocBOEHMM MUCHMIUIMHBI BbIpabaThIBaeTCs oOleMaTeMaTHuecKas: KyJabTypa: yMme-
HUE JIOTUYECKH MBICIUTH, IPOBOJUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEP)KIEHUH, yCTaHABINBATh
JIOTMYECKHUE CBA3HM MEXJy OHATUSAMH, IPUMEHATh MOTy4YE€HHbIE 3HAHUSI JUI pelleHns anredpan-
YEeCKHUX 3aJ1a4 U 3aj1ay, CBSI3aHHBIX C KOMIIBIOTEPHBIMU MPUIIOKEHUSIMH alNredpandeckux METO/10B.
[Tony4yaemble 3HaHUS JIeKAT B OCHOBE MAaTEMaTUYECKOr0 00pa30BaHMs U HEOOXOIUMBI /IS TIOHU-
MaHHS ¥ OCBOEHUS BCEX KYPCOB MaT€MaTHKH, a TaKXke JUIsl MPOJI0JKEHUsI 00ydeHHUsl B Marucrpa-
Type 10 COOTBETCTBYIOIIEMY HalPaBIEHUIO IIOTOTOBKH.

[Ipouiecc n3yueHus: AUCUUIUIMHBI HANpaBieH Ha (OPMHUPOBAHUE CIEAYIOLUIMX KOMIIe-

teuruu: I[1K-1 u I[1K-2.

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

MK-1. Cioco6eH 1eMOHCTPUPOBATh 0a30BbIC 3HAHUS MATEMATHYECKUX U €CTECTBEHHBIX HAYK, OCHOB TIPOTPaMMHU-
poBaHUs ¥ HHQOPMAIIMOHHBIX TEXHOJIOTHH.
HIIKB-1.1. Cnocoben pemats aktyanbHbie U Bak- | UIIKB-1.1. 3-1. 3HaeT moHATHS U yTBEPKACHUS Kypca JTaH-
HbIE 3a/1a4M QYHIAMEHTAILHON U MPHUKJIATHOW Ma- | HOW JUCHIUIUIMHBI, KOTOPhIE HEOOXOAUMBI JTS PEIICHMSI TH-
TEeMaTHUKH MOBBIX 3a/a4.

UIIKB-1.1. V-1. YMmeeT, UCIONB3ys ClEUAIbHBIE 3HAHUS B
X0JIe U3YYCHHS TaHHOW JUCIUTUIMHBI, HAXOIUTh MOIXOIBI K
pelIeHUI0 €€ NPAKTUYECKUX 3aJaHUH.

UIIKB-1.1. V-2. Biageer anropuTMHYECKUMH HaBBIKAMU
pelIeHus onpeesIEHHBIX NPAKTUYECKUX 3a/1aHui Kypca.




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

UIIKB-1.4. Cobupaer u aHanmzupyet HayuHo-Tex- | MIIKB-1.4. 3-1. 3naer meroapl coopa nadopmanuu, Heoo-
HUYECKYI0 MH(POPMaIHIO ¢ Y4ETOM 0a30BBIX MpPEA- | XOJUMOW JJIsl YCIICITHOTO YCBOCHHMSI Marephajia JHCIH-
CTaBJICHUH, MOJYYEHHBIX B 00JIaCTH ()yH/IaMEHTalb- | TUIMHBL

HOM MaTE€MaTHKH, MEXaHUKH, €CTECTBEHHBIX Hayk, | UIIKB-1.4. V-1. YMeer aHanu3upoBath cOOHpaeMyro Hayd-
HIpOrpaMMHpPOBaHUSA U HHOOPMAIMOHHBIX TEXHOJIO- | HYIO M YUeOHYIO HHPOPMAITHIO ¢ Y4ETOM 6a30BbIX TIPEIICTAB
THH. JICHUH, TIOJTyICHHBIX B IPOIECCE N3YUCHUSI JUCIUIIINHBI.
UIIKB-1.4. Y-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 | MIIKB —2.1. 3-1 3Haer anredpamdyecKkyio ¥ KOMIBIOTEp-
MIOCJIEI0BATENILHOTO HM3JIOKCHUS MaTepHaiga Hayd- | HyIO alTOPUTMUYECKYIO TEPMUHOJIOTHIO B JOCTATOYHOMN
HOTO HCCIENOBaHHUA B YCTHOH M NHCBMEHHOH | Mepe JUIf W3JI0XKEHUS OCHOBHBIX MOJIOKEHUH JUCIUILUINHBL
dopme. IIPU OTBETE B XOJ€ TEKyIIeH U MPOMEeXyTOUHOI! aTTecTa-
LU,

UIIKB -2.1. V-1 YMeer Ha 3aHATUAX B MPOIIECCE OTBETA
u3JaraTh CoJAepKaTeIbHBIM MaTepHall TUCIMIUIMHEI [O-
CIIeJIOBAaTENIbHO U JIOTHYHO.

WIIKD -2.1. V-2 Biageet HaBbIKaMH yIIOPAJOYUBAHUS 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 pa3nudHbIe CIOCOObI N3T0KCHUS
HHUE U alalTUPYeT ero B COOTBETCTBUU C OCOOEHHO- | Marepuana IMCHUIUIMHBL B 3aBUCUMOCTH OT YPOBHA MOA-
TOTOBKH CIyIIaTeleH.

UIIKB -2.2 V-1 YMmeeT aganTupoBaTh NPEAMETHOE COLEP-
JKaHUE U3J1araeMoro MaTepHasia B COOTBETCTBHH C 0COOCH-
HOCTSIMH LIeJI€BOH ayTUTOPHH.

UIIKB -2.2 V-2 Brnageet HaBbIKaMU KOHCTPYUPOBAHHUS CO-
JiepKaTeIbHOM yacTu MaTepuasa ¢ IeNbio 0ojiee T0CTyII-
HOTO €T0 M3JIOKECHHUS.

CTSIMH LEJICBOM ayJAUTOPpUH.

PesynpTaThl 00y4eHHs 10 AUCHUIIMHE JOCTUTAIOTCS B PAMKAX OCYILECTBIICHHS BCEX BU-
JIOB KOHTAKTHOM M CAaMOCTOSITEIIbHOW Pa0OThI 00YJAIOIINXCSl B COOTBETCTBHU C YTBEPKICHHBIM
y4€OHBIM IIITAHOM.

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

2 CTpyKTypa U co/iepKaHue QU CUUILTHHBI

2.1 PacnipeaesieHre TPY10eMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6m1ast Tpy10€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aueTHbIX eauHullbl (108 yacos, u3
HUX KOHTaKTHBIX 44,3 yaca: JIEKIIMOHHBIX 14 4acoB, Ta00OpaTOPHBIX 3aHITHI 26 4acoB, KOHTPO-
Jupyemasi caMmocTosATenbHas padoTta 4 yaca u mpoMexyroudnas arrecrauud 0,3 gaca; camocTos-
TenbHas paboTa 28 yacoB; MOJATOTOBKA K 3K3aMeHy 35,7 daca), UX pacupe/elieHue o BHIaM pa-
00T IIpeICTaBICHO B TaOIHIIE.

Bun yue6HO#M paboThI Bcero CemecTpbl
4acoB (gacer)
6
KonTakTHasi padoTa, B TOM 4ncje: 44 3 443
AYIUTOpHBIE 3aHATHS (BCET0): 40 40
3aHsaTUA JIEKIIHOHHOTO TUIIA 14 14 - -




JlaGopaTopHbIe 3aHATHS 26 26 -
3aHATHA CEMUHAPCKOTO TUMA (CEMHHAPHI, IPaKTHYe-
CKHE 3aHATHUSA) i ) )
HNHuas koHTaKTHAas padoTa: 43 4.3
Kontpons camocrositensaoit padotsl (KCP) 4 4
[Tpomesxxyrounas arrecrauus (MKP) 0,3 0,3
CamocTosiTe1bHasi paboTa, B TOM YHcJIe: 28 28
Kypcogas pabora - - -
[TpopaboTka yueOHOro (TEOpEeTHUECKOr0) MaTepuaa 8 8 -
BrinonHenue 1OManiHux 3a1aHui 8 8 -
[TonroToBka K KOHTPOJIBHBIM paboTam 4 4
PedeparuBHbIil oTUET 4 4 -
IToaroroBka K TEKyleMy 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 | 4,9 | 413

padora

3a4. efl 3 3

2.2 ConepxaHue IMCUMILITUHBI

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

Pa3nenpl AuCUMIITUHBL, U3y4aeMbIe B 7-M ceMecCTpe (oyHasa 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 |Pemérku v uX BHIBI 24 4 - 10 10
2 |HopmanbsHoe cTpoeHue rpymit 18 4 - 6 8
KoneuHble rpymniisl ¢ 3a1aHHBIMH CBOMCTBaMHU PEIIETKU 1101~ 6 10
3 rpym 20 - 10
Hmozo no pazdenam oucyuniumol: 68 | 14 - 26 28
Kontpons camocrosrensHoit pabotsr (KCP) 4
IIpomexyrounas atrectanus (MKP) 0,3
IToaroroBka K 9K3aMeHy 35,7
OO0mmast TpPyA0EMKOCTb 110 AUCIUIUINHE 108

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatus / cemuHapsl, JIP — mabopaTopHsbie 3aHs-

tusi, CPC — camocrositensHas paboTa CTyAeHTa

2.3 Coaep:xaHue pa3ieioB IMCHUILIHHBI




2.3.1 3ausaTHA JEeKIIHOHHOI0 THIIA

HaumenoBaHue pasjaesa

Conep:xkanue pasaesa

dopMa Teky-
1ero KOHTPOJIst

PemeTku n ux BUbI

buHapHbIe OTHOILIEHUS HA MHOXeE-
CTBE, UX Bubl. OTHOLIEHNE KBUBA-
JIEHTHOCTH, OCHOBHAasi Teopema. Ot-
HOILIEHHE YaCTUYHOIO NOPSIKA,
IPaHM OJAMHOXKECTB. Jnarpamma ya-
CTUYHO YIOPSJ0YEHHOTO MHOXKECTBA.
[IpencraBineHye 4aCTUUHO YIOPSI0-
YEeHHbIE MHOXECTBA MOAMHOXeE-
cTBaMU (PMKCUPOBAHHOI'O MHOJeE-
crBa. M3omopdusm yactuyno ynops-
JIOYEHHBIX MHOXeECTB. Pemerku, ux
nzomopdusm. uctpuOyTuBHBIE pe-
LIETKH, SKBUBAJICHTHBIE OMpE/eIie-
Hus. MoaymsipHble pelieTKy, SKBUBa-
JICHTHBIE ompenieneHus. Pemerka
noJArpymn rpynmsl. Pemerka noa-
IPYIIT HUKINYECKOH IPYIIIbI.

YcrHblii onpoc,

KOHTPOJIMPOBa-

HUE MOATOTOBKU
JoKJ1aza

HopmanbHoe cTpoeHue
rpynn

[Ipsimoe nmpou3sBeneHue rpymnn (mosu-
rpynn). Hopmanbhblit 1 cyOHOpMaIb-
HBIN psJ rpyninsl, cekunu. Kommy-
TaHT U LEHTp rpymnisl. Pazpemmmas
(cBepxpa3peminmasi) rpymnmna, S5KkBUBa-
JICHTHBIE orpenenenus. Huipmnorent-
Hasl TPy, HIIBIOTEHTHOCTH KO-
HeyHoH p-rpynmnsl. Teopema Cunosa
JUI KOHEYHBIX Ipymil. CTyneHb HUJIb-
MOTEHTHOCTH TPYIIIEL, €€ ONpeene-
HUE JUIs IPUMapPHBIX TPYIIT MaJIbIX
nopsakoB. Kpurepuit HUIbIOTEHTHO-
CTH KOHEYHOW I'PYIIIIBIL.

YcTHbIi onpoc,
KOHTpPOJIUPOBa-
HHE MOJATOTOBKH
JIOKJIa1a

Koneunsle rpymnmnsl ¢ 3a-
JTaHHBIMHU CBOMCTBaMH pe-
IETKW TOATPYIIT

Teopema Ope 0 cTpoeHUH IpymIsl ¢
JTUCTPUOYTUBHON pelIeTKoN Moj-
rpyni. IlepecranoBOYHOCTH MOJI-
TPYII, KpUTEPUI UX MTEPECTAHOBOY-
HOCTH. ['pymnma kBaTepHUOHOB. [ a-
MUJIBTOHOBBI I'PYIIIBI, KX CTPOCHHUE.
KBasunopmanbHas noarpynna. Ksa-
3UraMUJIbTOHOBBI IPYIIIIBI, MOIYJISAP-
HOCTb PELIETKH UX MOATPYIIIL.

YcTHBIN ompoc,
KOHTPOJIMPOBa-
HHUE IIOJAT'OTOBKH
JOKJIaza




2.3.2 3aHATHS CEMUHAPCKOr0 THIA
He npenycMmoTtpeHsl.

2.3.3 JlabopaTopHbIe 3aHATHS

Ne HanmenoBanmue pa3ziesna Conep:xanue pa3ena dopma Teky-
n/n 1ero KOHTPoJIst
1 Pemerku u ux BUABI Ornpenenenne Buaa OMHAPHOTO OTHO- IIposepka no-

menus. [loctpoenue MaTpuiib 6u-
HapHOT'O OTHOIICHUS, U3MEHEHUE
MaTpHULIbI IPU TEPEYNOPA0UUBAHUH
3JIEeMEHTOB MHOXecTBa. Pa3buenue
MHO>KECTBa Ha MOIAapHO HelepeceKa-
oumecs noaMHoxectna. [locrpoe-
HHUC JUuarpaMmbl HaCTUYHO YIIOPAA0-
YeHHOIro MHOkecTBa. [Ipencrasienne
YaCTUYHO YHHOPAAOUYCHHBIC MHOXKC-
CTBa CBOMMH MOJAMHOXecTBaMu. [1po-
BepKa CBOMCTB OMHAPHBIX OTHOIIIE-
HUN B MAaTPUYHON TEPMHUHOJIOTHUH.
[TocTpoenue quarpamm penieTox.
Omnpenenenue Tuna penieTku: Iuc-
TpuOYTHUBHAS, MOTYJISIPHAS MIIU TIO-

MaIIHEero 3a/1a-
HUS, OTYET IO
JOKJIay, KOH-

TpoJbHas paboTta

JTyMOAYJISIpHAS.
2 HopmanbHnoe ctpoenne [Toctpoenue pemerok noarpynn He- | [IpoBepka no-
rpymnm KOTOPBIX KOHEYHBIX I'PYIII IIOACTAHO- | MAIIHEro 3a1a-

BOK. [locTpoeHue pemeTkn HopMalib-
HBIX IIOATPYIII JaHHOW KOHEYHOMN
rpynnsl. [loctpoenne HopmalbHOTO U
CYOHOPMaJIBHOTO psifia KOHEUHOU
IpyMNIbl NOJICTaHOBOK. Pa3noxkenne
KOHEYHOH abeseBoi rpynmsl B Ipsi-
MO€ MPOU3BEIACHHUE TPUMAPHBIX [IUK-
nudeckux noarpynn. Haxoxnenue
KOMMYTAaHTa U [IEHTpa KOHEUHOU
rpynnsl. Mimtoctpanus Ha npuMepax
TeopeMbl CHII0BA 1711 KOHEUHBIX
rpyni. Knaccuduxanus rpymi: ade-
JIEBBI, HUIBIIOTEHTHBIE, CBEPXPA3pe-
LIMMBIE U pa3peIIUMBbIE. P- TPYIIIBI
TOPSIKOB He GoJiee p 3, MoCTpoeHHe
JUISL HUX LIEHTPaJIbHBIX PSIIOB, a

HHS, OTYET MO
JOKJaay, KOH-
TpoJbHas paboTta




TaK)K€ HaX0KJICHHE KOMMYTaHTAa,
LeHTpa u noarpynmnsl OparTuHy.

3 Koneunsle rpynmnsi ¢ 3a- | Mictpanus teopemsl Ope aJist Ko- [Tposepka g0-
JAHHBIMH CBOMCTBAMH pe- | HEUHBIX TPYII ¢ AUCTPUOYTUBHOU MaIIIHETO 3a/1a-
LIETKU NOATPYILII pewierkoy noarpym IIposepka Ha HHUS, OTYET 110
MOJYJIIPHOCTD PEIIETKU MOATPYIIT JOKJIaTy.

a6eneBoii rpymibl. [loctpoenue npu-
MepOB HeabeNeBbIX IPYMI C MOAY-
JIApHOU peueTkoit noarpyni. Ipu-
Mepbl HeabeaeBbIX TaMUIIbTOHOBBIX
rpynisl. [IpoBepka Ha MOAYISPHOCTD
pEUIETKU MOATPYIIN TPYIIIbI KBATEP-
HUOHOB.

[IpuMeHeHne KpuTepus epecTaHo-
BOYHOCTH MOATPYII, IPOBEPKA HA
KBa3MHOpPMaJIbHOCTb. [IpuMepsl Hera-
MUJIBTOHOBBIX KBa3UTaMUJIbTOHOBBIX
rpynn. Mmroctpanus teopemsl MBa-
CaBbl O KOHEUHBIX I'PYIIAX C yCIIO-
BueM JXKopnana-/lenexunna s pe-
metku noarpynn. Haxoxnenue cry-
MIEHU MOJYMOAYJISIPHOCTH KOHEYHOU

TPYIIBL.

2.3.4 IlpumepHas TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBblie paboTbl He IPEyCMOTPEHBI.
2.4 TlepeyeHb y4eOHO-MeTOANYECKOT0 o0ecniedeHHUs /ISl CAMOCTOSITeJIbHOM padoThl 00y-
YA IIMUXCS MO M CHUIINHE (MOAYJII0)

Buna camocrositens- | [lepeduenp yaueOHO-METOAMUECKOTO OOeCTIeYeHUs JUCITUTUTUHBI 110
HOU paboTHI BBHITIOJTHEHUIO CAMOCTOSTEIHHOU pabOThI

1 2 3

1. Meroaunueckue yka3zaHus JUIsl TOJATOTOBKU K 3aHATHAM JIEKLIUOH-
HOTO M CEMMHApCKOIo THIa. YTBepxkJeHbl Ha 3acenaHun CoBera
¢dakynpTeTa MaTeMaTUKH W KommbioTepHbIX Hayk PI'BOY BO
«Ky6I'Y». ITporokon Ne 11 ot 13 mast 2025 1.

2. Meroauyeckue yKa3aHHs MO BBIMOJHEHHIO CAMOCTOSITEIbHON
paboTel oOywaromuxcs. YTBepkaeHsl Ha 3acenanun Cosera (a-
1. [lonroroBKa K TeKy-| xynpTera MaTeMaTHKH H KOMIIBIOTEpHBIX Hayk ®I'BOY BO
meMy KOHTpOIIO | «Ky6I'Y». [Iporokon Ne 11 ot 13 mas 2025 .

3. Meromuyieckne yKka3aHus 1o MOATOTOBKE dcce, pedepaToB, Kyp-
COBBIX pa0oT. YTBep:keHbl Ha 3acefanuu CoBeTa (akyipTera Ma-
TeMaTuku ¥ KomnbioTepHbIX Hayk PI'BOY BO «KyOI'Y». IlpoTo-
koa Ne 11 ot 13 mas 2025 .




Metoauueckre yka3aHHsl MO BBIIOJHEHHUIO J1a0OpaTOPHBIX pa-
Brimonnenue nabo- | 60T. YTBepxkaeHs! Ha 3acenannu CoBera (axkyinbTeTa MaTeMaTUKU

paTopHbIX paboT | u kommbioTepHBIX HAayK ®I'BOY BO «KyoI'V». [IpoTokon Ne 11 ot
13 mas 2025 1.

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JJOPOBBS U BOCIIPUATHS UH(POpMALIUU:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

Jjig U1 ¢ HapYIICHUSMHU CiyXa:

— B mieyaTHo hopme,

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

JUiist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIH MepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIEHTA 00Y-
YaroIIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

AKTUBHBIC © UHTEPAKTHBHBIE (DOPMBI, JIEKLINH, Ta00PATOPHBIE 3aHATH, KOHTPOJIBHBIE pa-
00TbI, pehepaTUBHO-TBOPUECKHE OTUETHI (IT0 HEKOTOPBHIM TEMaM B BHJI€ ITPE3CHTAIINN )  SK3aMEH.
B teuenue cemecTpa CTyJEHTHI PELIAIOT 3a/1a4M, YKa3aHHbIE IIPENOAaBaTEIEM, K KaXKI0MY J1a0o-
paTopHOMY 3aHsTHIO. [IpOBOASITCS 1BE KOHTPOJIBHBIX Pa0OTHI (KaXkaasi HPOJOKUTEIBHOCTBIO 2
akaj. yaca) 1o reMam pasjzienoB 1-2. Kaxplil CTyIeHT rOTOBUT pedepaTuBHBIA OTYET BO3ZMOXKHO
110 OZIHOM M3 HIDKE MPETIOKEHHBIX B IyHKTE 4.1.2 Tem. K 9k3aMeHy CTyIeHT 1omycKaeTcs mocie
BBITTOJIHEHUS! ONPEAETICHHOT O KOJIMUYECTBA (MPAaKTUUYECKUX U TEOPETUUECKUX ) 3aJaHUI KOHTPOJIb-
HBIX paboT U pedepaTuBHOro oTUeTa. B Cilydae HEBBINOIHEHUSI KAKOTO-TO U3 MPUBEAECHHBIX Tpe-
OOBaHUM, CTY/IEHTY B XOJI€ CAAUM 3K3aMeHa MpeJiaratoTcsi JOOIHUTEIbHbIE BOIIPOCHI 10 TEME
pedepara (IIpu OTCYTCTBHM OTYETa MO pedepary) Win NpakTUYecKue 3aJaHus (Ipy HEBBIIOIHE-
HUU KOHTPOJIbHOM paboTel). K 00pa3oBaTeIbHBIM TEXHOJIOTUAM TaK)K€ OTHOCSITCSI MHTEPAKTUB-
HbIE MeTOJIbl 00yueHHs. VIHTepakTUBHOCTH MoJauu MaTepuaia no gucuumianHe «CTpyKTypHbIe
BOIIPOCHI TEOPUH IPYII» IPEAIOIaraeT He TOJIBKO B3aUMOAECHCTBHSI BUJIA «IIPETIOAABATEND - CTY-
JIEHT» U «CTYIEHT - IPENOAABATENbY, HO U «CTYAEHT - CTYIEHT». Bce 9TH BUIbI B3aNMOAEHCTBUS
XOpOILIO JOCTUTAKOTCS MPHU U3JI0KEHUHM MaTepuasa Ha 3aHATUSAX B XOJ€ TUCKYCCHM, a TaKKe Ha
71a00paTOPHBIX 3aHATUAX B XOJI€ CTYAEHUYECKUX pedepaTuBHO-TBOPUECKUX OTUETOB C MCIIOJIB30-
BaHUEM KOMIIBIOTEPHBIX TEXHOIOTHH.

3.1 Inckyccnst

B03MOXXHOCTB TUCKYCCHU TPEAIoaraeT yMeHNE BBICKa3aTh COOCTBEHHYIO HICI0, IPEAIo-
HUTb CBOM MYyTh PELICHUs, apT'yMEHTHPOBAHO OTCTAaNBATh CBOIO TOUYKY 3pPEHHUs, CBA3HO U3JaraTb
mbIciy. [lone3Hsl crnenyromye 3aJaHns: COCTaBICHNE TUIaHAa PEUICHUS 33/1a4d, TOUCK JPYTroro
crioco0a peleHus, CpaBHEHNE Pa3InYHbIX CIIOCOOOB peIleHus, TPOBEIEHUE BBIKIIAI0K JUIs pele-
HUA 3a1a4i U BBIKIIAJIOK IJIA MMPOBEPKU MPABUIIBHOCTU MMOJTYYCHHOI'O PCIICHUA, pPACCMOTPEHUEC 3a-
Jlau C JMIIHUMH U HeJIOCTAIOIIMMU JTaHHBIMH, peepaTUBHO-TBOpUECKUE JoKIaabl. CTyneHTam



npeiaraeTcsi MpoaHaTu3upOBaTh BapUAHTHl pEIIeHUs], OOCYAUTH JO0KJIaJ, BbICKa3aTh CBOE MHE-
Hue. OCHOBHOW 00BbEM HUCIIOJIb30BaHUS HHTEPAKTUBHBIX METOA0B O0YyUEHUs peain3yeTcs HMEHHO
B X0/I¢ AMCKYCCHI, KaK Ha JEKIIMOHHBIX, TAK W Ha Ja0OpaTOPHBIX 3aHATHSIX.

OO61re BonpocChl, KOTOPbIE BEIHOCSATCS Ha TUCKYCCHIO:

1.
2.

w

CocraBieHus IU1aHa JI0Ka3aTeIbCTBA YTBEPIKICHUS WM PEUICHHUS 3a1a4H.

OmnpeneneHne BO3MOXKHBIX CIIOCOOOB TOKA3aTENbCTBA YTBEP)KICHNUS HIIH IOUCK Pa3InYHBIX
CHOoCcO0O0B pelIeHUH 3a1a4u.

Br16op cpean paccMaTpuBaeMbIX cIOCO0OB HanOoIIee palnoOHAIBHOTO.

OOcyxaeHne JOrMYecKorl COCTaBIAIONMEH B (hOPMYIMPOBKE TOM WIM WHOW TEOPEMBI, a
TaKke 00CYXK/IEHHE BO3ZMOKHOCTH MTOCTPOCHUS WILTIOCTPUPYIOIINX €€ IPUMEPOB M KOHTP-
IPUMEPOB.

CamocCTOSITeNbHOE COCTABIICHUE CTYJCHTAMH OIOPHBIX 33JaHUil 10 TeMe, XapaKTepU3yro-
J1185D,¢ I‘JIy6I/IHy IMOHUMAaHUA COOTBCTCTBYIOLICI'O MaTCpUaa.

3.2 Ucnosib30BaHuE KOMIILIOTEPHBIX TEXHOJIOTH
[IpuMmeHeHne Ha 3aHATUH KOMIBIOTEPHBIX TEXHOJOTUH MO3BOJSET CTYACHTAaM IPHU pac-

CMOTPCHHUHU ONPCHACICHHBIX TEM KypcCa KOM6HHaTOpHOﬁ TCOpHUHU TI'PYHIL Ooinee FJIY6OKO OCBOUTH
HCKOTOPLIC ITIOHATHUA W HArJIIAHO Ha 0J0K-CcXeMax W B X0A€ OIIMCAaHHA KOMIIBIOTCPHBIX IIPO-

T'paMM HU3YYUTH YKA3aHHBIC B COACPIKAHUU JUCHHUIIIIMHBI aJITOPUTMBIL. B stoii cBs3mn OIpeCaciICH-
HBIC JICKIIMOHHBIC 1 na60paT0pHme 3aHATHUSA MTPETIoaAaBaTC/IIO IICJICCOO6pa3HO IMPOBOAWTL B BUAC
MMpEe3CHTAINU. Taxxe B BHUJC NPC3CHTALIUN B COOTBETCTBUU C TEMOM na6opaTopH0ro 3aHATUSA CTYy-

JICHTBI

MOTYT TPE/ICTaBIATh HEKOTOPBIE CBOU pehepaTHBHO-TBOPUYECKHE OTUETHI.

Buj 3ansitus Hcnonb3yemble nHTepakTUBHbIe 00pa- | KosnvecTBo
(1, JI3) 30BaTeJbHbIE TEXHOJIOTHH 4acoB
« Pazpemmmast (cBepxpaspemimas)
JI rpyMra, SKBUBAJICEHTHBIE OMPEIEIICHUS) 2

(pazpen 2) — nexyus 6 sude npeseHmayuu.

«ANTOPHUTM TIPEICTABICHHS YaCTHIHO
YIOPSA0YCHHOTO MHOKECTBA TIOIMHOKE-
JI3 CTBaMU (PUKCUPOBAHHOTO MHOXECTBAY 2
(paznmen 1) - nabopamopmnoe 3anamue 6

suUde npe3eHmayuu.

«['pymrel ¢ TUCTPUOYTUBHON pEIIETKOM

T noarpynn» (paszaen 3) — iekyus 6 guoe 2
npezenmayuu.
«[IpuMepbl KOHEUHBIX TPYIII ¢ 3aJJaHHBIMU
CBOWCTBAMH PEIIETKH IMOATPYII» (pa3aent
JI3 3) — rabopamoproe 3anamue 6 suoe npe- 2

3eHmayuu.

4. OueHOYHbIE CpeICTBA /Il TEKYIero KOHTPO.IS YCIIeBAeMOCTH M IIPOMEKYTOYHOI

aTrecrTanum



YueOHas 1eaTeTbHOCTh MPOXOIUT B COOTBETCTBUH C rpadukoM yueOHoro mporiecca. [1po-
[[ECC CAMOCTOSTENLHOM PabOThI CTYIEHTOB KOHTPOJIUPYETCS BO BPEMs ayIAUTOPHBIX 3aHATUU U
WHJUBUTyaJIbHBIX KOHCYJIbTAIIUM.

OLEHOYHBIMH CPEICTBAMHU JIUCLUUIUIMHBI SBIISIIOTCS CPEJCTBAa TEKyIIero KoHtpouss 4.1
(KOJUTOKBHYMBI, KOHTPOJIBHBIE PabOTHI, a TaK)Ke Ha TaOOPATOPHBIX 3aHATUSAX — OTBET Y JOCKH U
MPOBEpKa JOMAITHUX 3a/laHui, pepepaTUBHO-TBOPUECKUN OTUET) M IPOMEIKYTOUHAS ATTECTAIUS
4.2 (9K3aMeH).

4.1 ®oHA OLEHOYHBIX CPEeCTB JJISA MPOBeIeHUs TeKylIel aTTecTauuu
KonTtponbHbie paboTsl U pedepaTHBHO-TBOPUECKUE OTUYETHI OLIEHUBAIOTCS 10 MATHOAIIb-

HoU cucteme. Ha mabopaTopHBIX 3aHATUSAX KOHTPOJIb OCYILIECTBIISICTCS IPU OTBETE Y JOCKU U MIPH
IIPOBEPKE JOMAIIHUX 3aJaHHM.

4.1.1 TllpuMepHbIe KOHTPOJIbHBIE PA0OTHI

KonTpoabHnas padora Ne 1
Hano muokectBo N ={1,2;3;4;5} u n1ano OMHApHOE OTHOIICHUE HA 3TOM MHOXKECTBE

suna p ={(11),(2,2),(33),(44),(55), (1,2), (13), (1,4),(1.5).(25),(3,5), (4:5)} .

1. Jlokaxure, 4TO p SBJIACTCS OTHOLIEHHEM YACTHYHOTO MOPSJIKA.
2. Jlokaxure, uto < N; p >— MouynsapHasi, HO He AUCTPUOYTUBHAS PEIIETKA.
3. Tocrpoiite muarpaMmy pemieTKU MOATPYIIT IAKIMIECKON IPYIIIbl Z .
4. Paspeiumas rpyia, 5JKBUBAJICHTHBIE ONpeeeHus (Teopus).
KonrtpoabHnas padora Ne2
Toctpoiite nentpanbHbii psg rpymmel G =<a,bla’ =b® =1, b'ab=a" >.
G=<abla’=b’=Lb'ab=a">.
3. Tlocrpoiite JMarpaMmy peIeTKn HOrPYIIIT TPYIIITBI KBATEPHHOHOB

H, =<a,bla*=1a’=b? b'ab=a"'> u ykakure Kakue-HUOYJb TPH MOATPYIIIEI,
Hapylarye JMCTpuOYTUBHOE CBOMCTBO €€ PeLIETKH MOATPYIIIL.

4. Jlokaxute, 9To moarpynmsl 4 ¥ B KOHEYHOH TPYyNIBl MEPECTaHOBOYHBI TOT/IA U TOJIBKO

|AllB

|ANB|’

5. ®opMyIHpOBKa TEOPEMBI O CTPOCHUU KOHEYHOM KBa3UT'AMUIIBTOHOBOM IPYIIIBI C MILIIO-
CTpauuei Ha mpuMmepe (Teopusi).

Torna, koraa |[< A, B >j=

4.1.2 IIpumepHbie TeMbI peepaTHBHBIX 0TYETOB

Bynesa anre0pa, kak AUCTpUOYTUBHAS pellIeTKa C JOMOTHEHUSIMHU.
[TorymogynsipHbIE PELIETKU.

Pemretku moarpymnmn rpymnmn MajibIX MOPSAKOB.

Teopema Illpaiiepa 06 ymioTHIEMOCTH CYOHOPMAIIBHBIX PSJIOB IPYIII.

ok wbdh e

Teopema o cTpoeHHH ceKIUil (Cy0)HOPMANbHOTO psAa MOATPYIIBI TPYHIBI C M3BECTHBIM
(cy®)HOpMaIbHBIM PSIIOM.

o

Teopema o cTpoeHnH cexiuii (cy0)HOpMaNbHOTO psiia (GaKTOPTPYIIIbI TPYIIIEI C U3BECTHBIM



10.
11.
12.

13.
14.
15.

ok wmn

o

(cy0)HOpMAIBHBIM PSIIOM.
(CBepx)pa3peMMocTb NOATPYIH U (PaKTOPIPYII (CBEPX )pa3pelIuMbIX IPYIIIL.
[Toposkaaroniye U HEMOPOXKJAOLINE 3JIEMEHTHI IPYIIbL, noArpynna @paTTuHHU.

dopmynupoBka TeopeMsl bepHcalia-Briianara 0 KOHEYHBIX HUJIBIIOTEHTHBIX IPyIIIax ¢ Wil-
JIOCTpaLAEd Ha IPUMEPAX.

Joka3zatenbcTBo Teopembl CuioBa (CyIECTBOBAaHHUE U BIIOKEHUE).
Jloka3zatenbcTBO TeopeMbl CuiioBa (CONMPSKEHHOCTh U KOJTUYECTBO).

®opmynupoBka Teopembl @. Xoia 0 KOHEUHBIX Pa3pelnMBbIX IPYIIax ¢ WUTIOCTpalei Ha
npumepax.

Teopema Xynmepra 0 CBepXpa3peIlMMbIX IpyIIIIax.
Teopema MBacaBbl 0 pelieTke NOArpyII CBEPXPA3PELIMMONA KOHEUHOMN TPYTIIIbI.
Hexotopsie pe3ynbTaTbl O CTPOCHUHU IPYIII ¢ MOAYJISIPHOM PELIETKON IOATPYIIIT

4.2 ®oHJ OLIEHOYHBIX CPECTB /ISl IPOBeICHUs IPOMEKYTOYHOM ATTeCTAIUN
[IpomexxyTouHast arTecTaius IpOBOIUTCS B (hOpMe IK3aMeHa.

4.2.1 IlpuMepHBIi CIMCOK TEOPETHYECKUX BONPOCOB K IK3aMeHy

bunapHoe oTHo1IEHNE Ha MHOXKeCTBE. Bo3MOXkHbBIE cBOMCTBAa OMHAPHBIX OTHOLIEHUH € UJI-
JIOCTpAaLMEN HA IPUMEpPaX.

Buibl OMHApHBIX OTHOIICHU, TPUMEPBHI.
OcHoBHast TeopeMa 00 OTHOIIEHUU YKBUBAJICHTHOCTH.
[TonsiTHE O rpaHsIX MOJAMHOXKECTB YACTUYHO YIOPSIA0YCHHOTO MHOXKECTBA.

AJNTOpPUTM MOCTPOCHUS AUArpaMMbl YACTUYHO YIOPSAOYEHHOTO MHOYXKECTBA C MILTIOCTpa-
HEN HA TpUMeEpax.

N3oMopu3m yacTHUHO yHOpsSJ0UEHHBIX MHOMXKECTB.

TeopeMa O NpCACTABIICHUN YaCTUYHO YIIOPAJ0OYCHHOI'O MHOKECTBA IMOJIMHOXKECTBAMU HC-
KOTOPOI'0 MHOKCCTBA.

Ompenenenne pemeTky. Pemerka moArpyIm rpyisl.
N3omopdusm pemeTox.

10. Omnucanue pemeTky NOArPYNI HUKINYECKON IPyIMIIbI.

11. TlIpsmoe npousBeneHue rpym (MOATrPYyII).

12. HopmanbHblil 1 CyOHOPMANbHBIN Psi/ibl TPYIIIbI, CBA3aHHBIE C HUMU ITOHSITHS.

13. M3omopodusm (cyd)HopmanbHbIX psnoB. Popmynuposka Teopemsl XKopaana-I'enbaepa.

14. KommyraHT 1 nieHTp rpynmnsl. Kputepuii abeneBocTi pakToprpymisl.

15. Pa3peu11/IMa;1 Tpy1iia, S5KBUBAJICHTHBIC OTIPCACIICHUA U TIPUMCPHL.

16. Caepxpazpemumast rpymnna, onpeaesieHiue U IpuMephl.

17. HunpnorenTHas rpyiima, 5KBUBAJICHTHBIC OIIPCACIICHUA U ITPUMCPEL.

18. Tlousarwue o CTYIICHU HUJIBIIOTCHTHOCTH C HHHIOCTpaHHeﬁ Ha IpUMEpax MpUuMapHbIX I'PYIIIL.

19. HunbnoTeHTHOCTh KOHEUHOU P-TPYIIIIHL.

20. (DOpMy.TII/IpOBKa TCOPCMBI Cunosa (CYH_[CCTBOBaHI/IC, BJIOKCHUC, COIMPAKCHHOCTD, KOJIMYC-

CTBO) JUIsl KOHEYHBIX TPYIII C WUTIOCTpanKeil Ha mpuMepax rpynn S, u Z,, .

21. Kpurepuil HUJIBIOTEHTHOCTH KOHEYHOM IPYIIIIBI.

22. JlucTpuOYTMBHOCTH PELIETKH JIeNUTENEH HaTypaJlbHOTO YHCIA.

23. JlucTpuOYTHBHOCTD PELIETKH MMOATPYII KOHEYHON [IMKINYECKOM IPYIIIbI.



24,

25.
26.

27.

28.
29.
30.

dopmynupoBka TeopeMbl Ope 0 CTPOSHUH TPYII ¢ AUCTPUOYTUBHON PEIIETKOM MOArpyII
C WUTIOCTPALMEH HA IPUMEPE HEITUKINYECKON OCCKOHEYHOU TPYIITIHI.

[lepecTanOBOUYHBIE MOATPYIIIBI FPYIIBI, KPUTEPUI EPECTAHOBOYHOCTH HOATPYIIIL.

[lonsiTE O KBa3MHOPMAIbHBIX MOATPYIIAX TPYIIBI, KBa3MHOPMAJIBHOCTh HOPMAJIBHOU
MOATPYIIIIBIL.

[TocTpoenue npumepa, WILTIOCTPUPYIOIIETO CYIIECTBOBAHNE KBA3MHOPMAJIbHBIX HE SIBIISIO-
IIMXCS HOPMAJIbHBIMU TOJTPYIIIL.

I"'aMHUIIBTOHOBEI M KBa3HUTaMHJILTOHOBEI T'PYIIIbI, IIPUMECPHL.
CTpOGHI/Ie KOHCYHbIX I'aMHUJIbTOHOBBIX I'PYIIII.
CTpOGHI/Ie KOHCYHBIX KBAa3UTI'aMUJIbTOHOBBIX I'DYIIII.

4.2.2 Ciucox TUNOBBIX MPAKTHYECKHX 3aJaHui (17151 1a00paTOPHBIX 3aHATHH, KOH-

TPOJIHBIX pabOT U IK3aMEHA)

1.

KOM1.

© oo NoO

11.
12.
13.
14.
15.

16.

Onpeznenure Bua OuHapHOro oTHomieHuss p Ha MHokectBe N, ={L2;3}, ecim: a)
p ={(11), (2,2), (33), (12), (21}; 6) p={(1D), (2:2), (3:3), (1L2)}.

[Tocrpoiite quarpammy noamuoxects maoxectsa N, ={1; 2, 3}.

JlaHO 4YacTM4yHO ynopsno4eHHoe MHOXecTBO P ={a;b; c, d}c OTHOIIEHHEM YaCTUYHOTO
nopsiika <" Takoe, uto a <b, c <b, ¢ < d . [locrpoiite muarpammy MmHOXkecTBa P u mpen-
craBpTe P mogmHoxkecTBamu MHOXecTBa N, ={1,2;3;4}.

Ha muoxectBe N, ={1,2;3;4} onpezeneHsl JBa OUHAPHBIX OTHOILEHUS:
a ={(11),(2,2),(3;3),(4:4),(12),(3:4),(3:2),(42)} n

B ={(11D),(2:2),(3;3),(4:4),(12),(3:4),(3;2),(4:2), (31)}.

A) Z[OKa)KI/ITe, dTO (& — OTHOLICHHE YaCTUYHOI'O MOpAaKa U < N4, « > HEC ABJCTCA pEIICT-

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

Onumure Bce NOATPYNIbI HUKINYECKON rpynmnsl Zis.
CKOJBbKO NOATPYII UMEET HUKINUYecKast rpymmna Zogg?

N300pasute auarpaMMy peIieTKd MOArPyYI rpymmnsl Z, X Zg.
B rpymmne S, yka3aTh Bce MOATPYIIbI, KOTOPbIE HE SBISOTCS HOPMATbHBIMH.

B rpynmne A, ykasaTh BCe IOATPYIIIBI, KOTOPBIE SBJISAIOTCS HOPMAIbHBIMHU.

. B rpymie Sz moctpoiite Bce BO3MOXKHBIE CYOHOPMATBHBIC PSJIBI O€3 MOBTOPSOIIUXCS HJIe-

HOB.
B rpynne A, mocTpoiiTe Bce HEYIUIOTHsIEMbIE CyOHOPMAsIbHBIE U HOPMAJIBHBIE PAIBL.

JIoKaXkuTe, 4TO IpyIma S, cBepXpaspelinma, rpymnma A, HeT.
Jlokaxkute, 4To Tpymnmna S,paspeimuma.
ITokaxxuTe, 9TO CTYNEHb HUIBIIOTEHTHOCTH Ipymnel Audapa D, paBHa aBym.

[TocTpoiite nuarpammy pemetku moarpynn rpymnnsl G ={e, a, b, ¢}, 3amanHoi Tabnuiei
e a b c
e ¢ .
Kanu Bupna: . SIBnsieTcs u pemieTka TMCTpUOyTUBHOM?
cC e a
c b a e

[TocTpouTh penieTky HOpMaJIbHBIX moarpynn rpynmnsl G, ecnu a) G=S4; b) G=Ay4.



17. Moctpouts Tabauity Kamu npsmoro npoussenenus rpynn G, ={a,,b } u G, ={a,,b,}, 3nas

b a b
u :

b.l. ai b2 a'2

18. Vkaxkure  BCce  BO3MOXKHBIE  CHOCOOBI ~ Pa3JIOKEHUS ~ TPYHNBl  TOJCTaHOBOK
V ={e, (12)(34), (13)(24), (14)(23)} B mnpsMoe TPOU3BEACHUE IBYX HEECAWHUYHBIX IOJ-
TPYIIIL.

19. Haiinure nHBapuaHThl abeJIeBO IPYIIIbI, KOTOpast u3oMopdHa rpymne Buna Z,, X Zg X Z,,

ux tabmuiel Komu

20. Haiinure LEHTP IPYIIIbI D [IOJACTaHOBOK YETBEPTOU CTEIICHU, rae
D ={e, (1234), (1432), (13)(24), (14)(23), (12)(34), (13), (24)}.

21. Yxaxure BCE 3JIEMEHTHI IpyHIIbI [10JICTAHOBOK 4eTBEPTOU CTENEHU
D ={e, (1234), (1432), (13)(24), (14)(23), (12)(34), (13), (24)}, KOTOpBIC ABJIAIOTCI KOMMY-
TaTOPAMH.

22. HaiiTu UeHTp U KOMMYTaHT TPYIIIHI As.

23. B rpynne qusapa D, =<a,bla® =b? =1, bab = a™ > nocrpoiite npoussoHbIii ps.
24. B rpynmne kpatepuuonos H, =<a,bla‘=1a’=b? b'ab=a™ > nocrpoiite nenTpais-
HBIU PsI.
25. Haitnure nentp rpynnsl G =<a,bla ®=-p°=1lb'ab=a’>.
26. Haiiure kommytant rpynmsl G =<a,bla’ =b® =1, b'ab=a* >.
27. IlocTpoliTe quarpaMmy pelIeTKy noArpym rpymnsl G , ecnu:
a) G=<abla®=b*=1bab=a"'>;6) G=<abla‘*=1a’=b?* blab=a">;

B) G =<a,bla’ =b* =1 blab=a" >.

28. Jlokaxwure, 9YTO MOATPYNIEl A M B KOHEUHOW rpyNIbl MEepPecTaHOBOYHBI TOTIA U TOJIBKO
|AllBI

|AnB]|’

29. JlokaxkuTe, 4T0 NoArpynna < a’b > He ABISETCS HOPMAIbHOM, HO ABISETCS KBA3UHOPMAIIb-

Toraa, korna |< A, B >|=

Ho#t moxrpymmoit rpynmer G =<a,bja’ =b* =1, b"ab=a‘ >.
30. Jlokaxwute, uto rpynna G =<a,bla’ =b® =1, b™ab = a* > sBusercs kBazsHraMUIETOHOBOIA.
31. TokaxwuTe, 4To pemerka noArpymn rpymmsl G, =<a,bla® =b® =1, b™ab = a* > usomoppua
pemerke moarpymn rpynmsi G, =<a,bja’ =b* =1 b ab=a>.

32. CKOJBKO MOATPYII BTOPOTO MOPSIKA COJEPKHUT TPyINa AUdApa BoCbMoro mopsiaka D4? A
CKOJIbKO Tpymna kBaTepHHOHOB Ho? Kakast U3 3Tux rpymnn uMeeT MOAYJISIpHYIO peIIeTKY MO~

rpynn?

4.2.3 TlpumepHbIii OUJIeT U 3a1a4a K HeMY Ha IK3aMeH N0 TUCHHIInHE npoduis
«CTpyKTypHbI€e BONIPOCHI TEOPHHU TPy

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTENbHOE YUPEKICHHE
BhICIIeTO 0Opa3zoBanms «KyOaHCKHUI TOCY1apCTBEHHBI YHUBEPCUTET
Kadenpa QpyHKIIMOHANBHOTO aHAIN3A U alTreOpsl
Hanpasnenue noarorosku: 02.03.01 MaremaTnka 1 KOMIBIOTEPHBIE HAYKU




Bbujaer Ne *

1o AucuUIuIMHE npoduist «PemeTkn 1 uX npuMeHeHus B aredpe»

1. Omnpenenenue pemerku. Pemerka noarpymni rpymnimsl.
2. Paspemmmast rpymma, S5KBUBaJICHTHBIE OTPE/ICICHUS U IPHMEPHI.

3. Haiigure kommytant rpynmnsl G =<a,bla’ =b*> =1, b'ab=a" >.

3aBenyromnuii kadeapoit

4.3 CTPyKTYypa OLIEeHOYHBIX CPeACTB /IJIfl TeKYIIeil U MPOMeKYyTOUHOM aTTecTaluu

HanmMmeHoBaHHE OIIEHOYHOTO CPEJICTBA
Ne Kozt 1 nauMeroBaHKe uH- Pe3ynbraTel 00y4eHus IIpomesxyTouHas
n/n JHKaTOpa (B cooTBeTcTBUH C II. 1.4) Texymuit KOHTPOJIB aTTecTauus
(B cootBeTcTBHU C 1. 1.4)
UIIKB-1.1. 3-1. 3naer | BrimonHeHue AOMaNTHUX 3a- Bomnpocs! Ha 3k-
MOHATUS W YTBEPXKICHUS | TaHUM. 3amene: 1-9
Kypca JgaHHOW amciu- | Onpoc Ha JICKIIMOHHBIX U Jia-
IUIMHBI, KOTOpBIE HE00XO- | OOPATOPHBIX 3aHATHSAX.
IUMBI 171 pereHus: Thmo- | KontpombsHas padora Nel u
BBIX 3371ad. KOHTpOJIbHas padoTta Ne 2.
VITIKB-1.1. CriocoGen pe- UIIKB-1.1. V-1. Ywmeer, | PedepaTuBnsrii oTu€T.
AT AKTYaTbHBIC U BaK- UCTIONB3Yysl  CHelHabHbIE
3HaHUS B XOJ€ HU3yUYCHHA
1 | wple 3amaud (QyHIaMEH- .
TAJIbBHOW M TNPUKIAJTHOU HAHHOH HCILUILTHHEL,
MATEMATHKH HaXOZUTb MOAXOABI K pe-
IICHUIO0 €€ TPaKTUYECKUX
3aJaHuH.
UIIKB-1.1. V-2. Bnazgeer
ITOPUTMUYECKIMH HAaBBI-
KaMH peIIeHHUs ONpeeneéH-
HBIX MPAaKTHYECKUX 3aja-
HUH Kypca.
HIIKb-1.4. 3-1. 3naer | BoimosgHeHne qOMaIHUX 3a- Bormpocs! Ha 3k3a-
MeTonbsl cOopa HH(pOpPMa- | JaHUid. mene: 10-16
nuy, HeoOxoaumMol nis | Ompoc Ha JEKIHOHHBIX U Ja-
YCIICITHOTO YCBOGHHS Ma- | OOpPaTOPHBIX 3aHATHSX.
UIIKB-1.4. CoOupaer u | TepHuaia JUCUUIUINHEL PecdeparuBHbIil OTUET.
aHaJU3UpyeT HAYYHO-TEX- HIIKB-1.4. Y-1. Ymeer
HUYECKYI0 HH)OPMAILMIO C | aHaIW3UpOBaTh coOMpae-
yu€ToM 0a30BBIX Tpel- | MyIO HaydyHYIO U y4eOHYIO
CTaBJIEHUH, TIOJNy4EHHBIX | MH(pOPMALHIO ¢ ya&€ToM Oa-
o | B O?J'IaCTI/I (yHOaMeHTallb- | 30BBIX NPEJCTABICHHUH, M0~
HOW MaTeMaTHKH, MeXa- | JIy4YeHHBIX B IIpOLECcCEe U3Y-
HUKU, €CTECTBEHHBIX | YCHHS AUCLUILIUHBI.
HayK, IPOrpaMMUPOBAHUS UIIKB-1.4. V-2. Bnaneer
1 WHOOPMALMOHHBIX TeX- | HABBIKAMH  OIICHWBAaHUS
HOJIOTHH. IIPUOPUTETHOCTHU COZIEpXKaA-
TENbHBIX 3JIEMEHTOB WH-
thopmarmu, ¢ yaétom 6azo-
BBIX NIPEACTABIICHU, IIOJTY-
YEHHBIX B XOJ€ H3y4YCHHS
JWICLUIUIMHBL. .




UIIKB-2.1  lemoHCTpH-
PYET HaBBIKU JIOTUYHOTO U
MOCJIEIOBATEILHOIO U3JI0-
JKEHUs] MaTepuana Hayd-
HOTO MICCIIETOBAHMUS B yCT-
HO u MUCHbMEHHOM

¢dopwme.

UIIKB — 2.1. 3-1 3naer
anreOpandecKyro U KOMITb-
IOTEPHYIO  alTOpUTMHYe-
CKYIO TEpPMUHOJIOTHIO B JIO-
CTaTOYHOW Mepe JUIsl U3JI0-
JKeHHUSI OCHOBHBIX ITOJIOXKE-
HUM JAUCHUIUINHEI TIPHA OT-
BETC B XOJE TCKyleH u
MPOMEKYTOYHOU aTTecTa-
U,

UIIKB -2.1. V-1 Ymeer
Ha 3aHATUSAX B MPOIECCe
OTBETa U3JIarath COJCpIiKa-
TENbHBIA MaTepHall IUCIH-
TUTAHBI TIOCIIEA0BATEIIHHO U
JIOTHYHO.

WIIKEB -2.1. Y-2 Brageer
HaBBIKAMU  YHOPSIOYUBa-
HUS TIOJIOXKCHUH W3JIarae-
MOT0 MaTepHaja TaKiuM 00-
pa3oM, 4TOOBI KaxI0€ HO-
BOC TMOJIOKEHHE SIBIISIIOCH
JIOTHYSCKUM  CIICICTBUCM
NPEABIAYIIUX.

BeinonHeHune foMaiHmx 3a-
IaHUH.

Omnpoc Ha NEKIMOHHBIX U Ja-
OOpaTOPHBIX 3aHATHUSIX.
PedeparuBnbrii 0TUET.

Bompocs! Ha 3K3a-
menre: 17-21

UIIKB-2.2 Koncrpyupyer
IIPEeIMETHOE COfepIKaHue
U aJanTupyer ero B cOOT-
BETCTBHM C OCOOEHHO-
CTSMHM LEJEBOM ayAauTo-
pumu.

WUIIKB — 2.2. 3-1 3nHaer
pa3IMYIHBIE CIIOCOOBI U3JI0-
JKEHHs MaTepuaia JUCIH-
IUIMHBI B 3aBHCHUMOCTH OT
YpOBHSI TOATOTOBKH CITy-
[IaTeseH.

HUIIKb -2.2 V-1 VYwmeer
aanTUPOBATh IPEAMETHOE
co/iep)KaHHe HU3JIaraeMoro
MaTepualia B COOTBETCTBUH
C OCOOEHHOCTSIMU IEJICBOM
ayJIUTOPHUH.

UIIKB -2.2 V-2 Bnageer
HaBBIKAMU KOHCTPYHpPOBa-
HUS COJepKaTeNbHON Ya-
CTH MaTepuala C LeNbIo
Ooree DOCTYITHOTO €ro W3-
JIOXKEHMSL.

BrinonHenne qoMamniHux 3a-
IAHUH.

Ornpoc Ha JEKIHOHHBIX U Ja-
0OpaTOPHBIX 3aHATHUSIX.
PedeparuBnbIii 0TUET.

Bormpocsl Ha 3k3a-
MmeHe: 22-30

4.4 KpuTepuu OlleHUBAHUSI Pe3y/IbTATOB 00y4eHHs

Oyenka Kpumepuu oyenusanus no sxzameny

Boicoxuil ypo- OneHka «0TJIMYHO» BBICTABIISIETCA CTYJEHTY, OKa3aBIIEMY BCe-
8eHb «5» CTOPOHHHE, CHUCTEMAaTHU3HpPOBaHHbBIE, TIyOOKHE 3HaHHUsS Y4eOHOH Mpo-
(omauuno) rpamMMbl THCHMIUIMHBI U YMEHHE YBEPEHHO NPUMEHATHh UX HA IPAKTUKE

IIPU PELIEHNN KOHKPETHBIX 3a/1a4.

Cpednuii ypo- OneHka «XOpomIo» BBICTABISAETCS CTYAEHTY, €CIIM OH TBEPJIO
geHb «4» 3HAeT MaTepuai, IPaMOTHO U 110 CYILIECTBY M3JaracT €ro, yMeeT IpuMe-
(xopowo) HATH [TOJIyYEHHBIEC 3HAHUS Ha IIPAKTUKE, HO JIOIIYCKAET B OTBETE WIIU B pe-

HIEHUU 33]1a4 HEKOTOPbIE HETOYHOCTH.




OneHka «y/10BJeTBOPHTEIBHO» BBICTABIISICTCSI CTYICHTY, ITOKa-
Iopozoswiii ypo- | 32BIIEMY Pa3pO3HEHHBIN XapakTep 3HaHWH, HEAOCTATOYHO IPABHUIIbHBIC
genb «3» (yoo- | DOPMYIHPOBKY Ga30BBIX MOHSTHIA, HAPYIICHHS JIOTHYECKON MOC/Ie10BaA-
6nemeopu- TEJILHOCTH B U3JI0KEHUU ITPOrPAMMHOT0 MaTepualla, Ho IIpyu 3TOM OH BIIa-
menvHo) JieeT OCHOBHBIMH pa3jieslaMH y4eOHOH porpaMMbl B HEKOTOPOM 00BbeMe,
HEOOXOIMMOM ISl IabHEeHIero o0y4eHuss ¥ MOKET NMPUMEHSTh MOTy-

YeHHBIC 3HAHHSI 10 00pas3Ily B CTAHJAPTHOM CUTYallnH.
OueHka «HeyI0BJIEeTBOPHTEIBHO» BHICTABIISCTCA CTYACHTY, KO-
Munumanvnoitl | roppiif pe sHaeT GoMbIIEH YaCTH OCHOBHOTO CONEPKAHHS yIeOHOI MpPO-
P geeHb «2» (He- rpaMMbl TUCIHILINHEI, OYCKAeT IpyObie OMMOKHU B (POPMYITHPOBKAX OC-
Y Onizji:?:;p “" | HoBmBIX moHsTHiA JUCIUIUIMHBI U HE YMEET HCIOJIB30BaTh MOJIYYCHHBIC

3HAHUS [IPU PELICHUN TUITOBBIX MPAKTHYECKUX 3a1a4.

Hrorosas OLICHKA BBICTABJIACTCA C YYCTOM pa6OTBI CTyACHTA B CEMCECTPEC: YUUTBIBAOTCA
PE3YIbTAaThl ABYX KOHTPOJIbHBIX pa60T, a TaK’KC pe3yJIbTaT OTUETA 110 pe(bepaTI/IBHOMy AOKJIaay.

OneHouHble cpeACTBa JIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C yUETOM MX MHIMBUAYAIBHBIX NICUXO(U3NYECKHX OCOOCHHOCTEH.

— IpY HeOOXOMMOCTH HHBAIHMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIIACTCS JOMOJHUTEIbHOE BPEeMS /7Sl TOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/]0POBbS
¥ WHBAIHMJOB IPOIEIypa OLEHUBAHHS PE3YIbTaTOB OOyUEHHsS MO JAUCIUILUIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa ouieHUBaHUS pE3yNbTATOB 00YUEHUSI MHBAJIWIOB U JIUL] C OTPAHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/J0POBbS 110 AUCLUIUIMHE (MOAYIIIO) IpelycMaTpUBaeT IpeocTaBiieHue HHpopma-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHUYEHUSAM UX 3I0POBBS U BOCTIPHTHS HHPOPMALIH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-

Yaromunuxcsa

5. Ilepedyenn y4eOHOM JUTEPATypPhl, HHPOPMALNMOHHBIX PECYypPCOB H TEXHOJIOT M

5.1 YueOnast 1uteparypa

1. Bupkrod, I'. CoBpemennas npuknaanas anre6pa / I'. Bupkrod, T. Bapru ; mep. ¢ anr. F0.U.
ManuHa. - Mocksa : Mup, 1976. - 400 c. : ui. ; To xe [DnexTponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=464046.



http://biblioclub.ru/index.php?page=book&id=464046

2. Epwmonaesa, H.H. [IpakTudeckue 3aHATUS 10 anredpe. DIeMEHThl TEOPUHM MHOKECTB, TEOPHH
yuces, KOMOMHATOpUKH. AnreOpandeckue CTPYKTYPhI [ DIIeKTPOHHBIN pecypc| : y4ed. moco-
6ue / H.H. Epmonaesa, B.A. Ko3sinuenko, I'.11. Kyp6aroBa. — Dnekrpon. nan. — CaHKT-
[MerepOypr : Jlanb, 2014. — 112 ¢. — Pexum gocrtyna: https://e.lanbook.com/book/49469.

3. Kapranonos, M.1. OcHOBBI Teopur rpyIm [ DIeKTpoHHbIH pecype] : yued. mocobue / M.H.
Kapramonos, F0.U. MepansikoB. — DnektpoH. nan. — Cankr-IlerepOypr : Jlanb, 2009. —
288 ¢. — Pexum noctyna: https://e.lanbook.com/book/177.

4. Kocrpuxun, A.W. Benenue B anredpy. Yacts 3. OCHOBHBIE CTPYKTYpPhI [ DJIEKTPOHHBIH pe-
cypc] : yue6. — DnexTpoH. g1aH. — Mocksa : @usmaraut, 2001. — 272 ¢. — Pexum n1o-
cryma: https://e.lanbook.com/book/59284.

5. Kypom, A.T'. Teopus rpymnn [DneKTpoHHBIH pecypc] — DeKTpoH. aaH. — Mocksa : Ous-
matiuT, 2011. — 808 ¢. — Pesxxum mocryma: https://e.lanbook.com/book/59755.

6. Jlanun, E.C. YipaxksHeHus 1o Teopuu rpymi [DnekTpoHHsIi pecypce] : yue6. mocobue / E.C.
JIsnun, A S. Aiizenmrar, M.M. Jlecoxun. — DnektpoH. gaH. — Cankr-IletepOypr : Jlanb,
2010. — 272 ¢. — Pexum moctyma: https://e.lanbook.com/book/528

7. Cynzyku, M. CTpoeHue IrpyIibl B CTPOEHUE CTPYKTYpHI ee noarpynn / M. Cyazyku ; moj

pen. b.W. Ilnotkuna ; nep. ¢ anra. JI.E. CagoBckoro. - Mocksa : ['oc. U371-BO HHOCTP. JIUT.,
1960. - 155 c. - (bubimoteka cooprrka "Marematuka"). - ISBN 978-5-4475-1969-8 ; To xe
[Dnexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=257389.

8. Xomn, M. Teopus rpynn / M. Xomn ; nep. ¢ aaria. H.B. {romuna, 3.I1. XKunusckoro ; noj

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

9. Iunun WU.A. Beenenue B anredpy. I'pynmsl [Dnexrponnsiii pecypc]. - CIT6.: Jlans, 2012. -
URL: http://e.lanbook.com/view/book/4120/

5.2. llepuoanueckas JuTepaTypa

1. Xypnan “Bectauk MockoBckoro yHuBepcutera. Cepus 01. Maremaruka. Mexa-
Huka’/ - U3parenbctBo MOCKOBCKOTO yHUBEpcUTeTa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kypnan "M3Bectust ~ BeIcIIMX ~ y4eOHbIX  3aBefeHuil.  MaremaTuka'
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupenutens u uzaarens: Kazauckwuii (ITpu-
BOJDKCKHIT) (enepabHbIil yHUBepcUTeT. - https://dlib.eastview.com/browse/publication/7087

5.3. UHTepHeT-pecypchl, B TOM YHciIe COBPeMeHHbIe NpodeccuoHaIbHbIe 0a3bl AaH-
HbIX U HHGOPMALHOHHBIE CIIPABOYHBIE CHCTEMBI

J1IeKTPOHHO-0u0MoTeuHbIe cucTemMbl (IBC):

1. 9BC «FOPAWT» https://urait.ru/

2. ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAVMH»
www.biblioclub.ru

3. OBC «BOOK .ru» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibHbie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/



https://e.lanbook.com/book/49469
https://e.lanbook.com/book/177
https://e.lanbook.com/book/59284
https://e.lanbook.com/book/59755
https://e.lanbook.com/book/528
http://biblioclub.ru/index.php?page=book&id=257389
http://biblioclub.ru/index.php?page=book&id=464057
http://e.lanbook.com/view/book/4120/
javascript:void(0);
javascript:void(0);
https://dlib.eastview.com/browse/publication/9045
https://kpfu.ru/science/nauchnye-izdaniya/ivrm
https://dlib.eastview.com/browse/publication/7087
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4, XKypuansr uzgarenascrea Wiley https://onlinelibrary.wiley.com/

5. Hayunas snexrponnas 6udnaunoreka (HIb) http://www.elibrary.ru/

6. [TosIHOTEKCTOBBIE apXUBBI BEAYIIUX 3aMaIHbIX HAYYHBIX )KYPHAJIOB Ha
Poccuiickoit miatpopme Hayunbsix xypHanoB HOMKOH http://archive.neicon.ru

7. HanmonaneHas ayekTpoHHas OuOImMoTeKa (IOCTyn K DJIEKTPOHHOW OHMO-
JNOTEKE nuccepranuil Poccuiickoit rocy1apCTBEHHOM O6ubnmorexu
(PT'B) https://rusneb.ru/

8. [Ipesunentckas 6udaroreka uM. b.H. Enbriuna https://www.prlib.ru/

9. OnektpoHHas kojutekius Okcdopackoro Poccuiickoro @onma
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

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. "Jlexktopuym TB" http://www.lektorium.tv/

18. YHuBepcurerckast UH(POPMALIMOHHAS CHCTEMA POCCHUA

http://uisrussia.msu.ru

HNudopmanmoHHbIe CIPABOYHBIEC CHCTEMBbI:
1. KoncynpranT [Lntoc - cipaBouHast mpaBoBast cuctema (J0CTYI 110 JIOKaJb-
HOM CETH C KOMIIBIOTEPOB OMOINOTEKH )

Pecypchl ¢cB0OOOIHOTO T0CTYMA:

1. AmepuKkaHCcKas maTeHTHas 0a3a naHHbIx http://www.uspto.gov/patft/

2. ITonueie TEKCTBI KaHAJACKUX JccepTauit http://www.nlc-
bnc.ca/thesescanada/

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

4. MuHucTepcTBO HayKH U BhIciero oopasosanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

5. denepanbublii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

6. WNudopmanmonnas cucrema "EquHoe 0OKHO 10CTyIa K 00pa3oBaTeIbHBIM
pecypcam" http://window.edu.ru/;

7. Enunas koyutekius nupoBbix 00pazoBaTebHbIX pecypcoB http://school-
collection.edu.ru/ .

8. denepanbHbIi HEHTP UHPOPMAIMOHHO-00Pa30BaATEIFHBIX PECYPCOB
(http://fcior.edu.ru/);

9. [Mpoekt ["'ocymapcTBEHHOTO HHCTHTYTa PYCCKOTO si3bika uMeHHu A.C. [Tym-
kuHa "OOpa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CripaBo4HO-HH(OpMAIIMOHHBIHN nopTan "Pycckuil sa3b1k"
http://gramota.ru/;

11. Ciyx0a TeMaTHYeCKHX TOJIKOBBIX ciioBapeit http://www.glossary.ru/;

12. CnoBapu u >HIkIoneauu http://dic.academic.ru/;

13. O6pazoBarenbHbIi opTan "Yueba" http://www.ucheba.com/;

14, 3akononpoekT "O06 obpazoBanuu B Poccuiickoit @eaepanun". Bormpocs! u

otBetnl http://xn--273--84d1f.xn--plai/voprosy 1 otvety
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CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/IbHbIe H HHPOPMALMOHHbIE PeCypPChl
KyoI'Vy:

1. Cpena MoaynbHOTO qrHaAMHUYeckoro oOydenus http://moodle.kubsu.ru

2. baza y4eOHBIX IJIaHOB, y4€OHO-METOJUYECKUX KOMIUIEKCOB, TyOIHKAIUI
U koH(pepenuwuii http://mschool.kubsu.ru/

3. bubnmoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HH(POPMaITMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIH apxuB gokymenToB KyoI'Y http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl WHGOPMAMOHHBIX
CHUCTEM M TexHojorui B oOpa3zoBanun Kyol'Y M HaydHO-METOIUYECKOTO >KypHalia
"IIKOJIbHBIE I"OJIbI" http://icdau.kubsu.ru/

6. MeToauuyecKue YKa3aHus NJjs oﬁyqammnxca 0 OCBOCHHIO JTUCHMUIIIIMHBI
CamocTrosTelnbpHas pa60Ta CTYACHTA BKJIIOYACT B ce0s IOBTOPCHUEC JICKIITMOHHOI'O MaTC-

puana 1 MaTepruana y4eOHHKOB M y4eOHBIX TTOCOOMH, MOArOTOBKA K Ja0OPaTOPHBIM 3aHATHSM, K
KOHTPOJILHBIM paboTaMm U K 9k3aMeHy. Takoit Bug CP KoHTponupyeTcs B X0/1€ IPOBEPKH J0-
MaIlTHUX 33JJaHuH, 3aJaHUi KOHTPOJIBHBIX Pa0OT U B XoJe dKk3ameHa. [Ipeamnonaraercs camocTos-
TEJIFHOE M3YUCHHE CTYCHTAMH TEOPETHYECKOTO MaTepraia 1o TeMaM pe()epaTHBHBIX OTYETOB.
KoHTpoms ocymiecTBisieTcss BO BpeMst KOHCYJIBTAIUH (BBI3BIBHBIX HITH 110 JKEJIAHUIO CTY/ICHTA), a
TaK)Ke Ha JJaOOPaTOPHBIX 3aHITHSIX.

Buanbi camocTosiTeJibHOH padoThl
0691321TCJII)HI)IMI/I HpI/I I/13yT~IeHI/II/I OUCIHHUITIINHBI «PCHIGTKI/I Hn Ux HpI/IMeHeHI/Iﬂ B aJIFCGPG» SAB-
JISIFOTCSI CIICYIOIINE BUBI CAMOCTOSITEILHOM padOTHI:

- pa3bop U caMOCTOSATENbHOE U3yUEHHUE TEOPETUUECKOI0 MaTepHaia 10 KOHCIEKTaM JICKIUit
U TI0 y4eOHBIM IOCOOUSIM U3 CTIMCKA UCTOUYHUKOB JIUTEPATYPHI;

- CaMOCTOSITEJIbHOE pelIeHue 3a/1a4 [0 TeMaM Ja00paTOPHbIX 3aHATHIA;

- TOJArOTOBKA K KOHTPOJbHBIM paboTaM;

- NOATOTOBKA K peepaTUBHOMY OTYETY;

- IOATrOTOBKA K DK3aMEHY.

61 MeToauuecKkue YKazaHusl K CaMOCTOATEJIbHOMY M3YUYCHUIO CTYACHTAMU TEOpeE-
THYECKOro MaTepuaJjaa

Jlnist HOATOTOBKU K OTBETaM Ha TEOPETHUYECKUE BOIPOCHI B X0J1€ KOHTPOJIBHBIX paboT U
Ha 9K3aMEeHe CTyJIeHTaM JOCTaTOYHO UCIOJIb30BATh MaTepHas JEKIUN U y4eOHBIX OCOOHI 13
CIMCKa OCHOBHOM UTEpaTyphl. [l u3yueHust TeOpeTUYECKOro MaTepHasia, He00X0AUMOro JUis
MOJIFOTOBKU K peepaTHBHOMY OTUETY, KPOME OCHOBHBIX HCTOUHUKOB JIUTEPATYPhl BO3MOKHO
HCITOJIb30BAaHNE JOTOJHUTENBHBIX HCTOYHUKOB U MIHTEpHET-pecypca. B ciydae 3aTpyaHeHni,
BO3HMKAOIINX y CTYACHTOB B IIPOLIECCE CAMOCTOSITENIBHOTO U3YUYE€HHUS TEOPUH, IIPETIOJABaTENb
Pa3bACHSET CII0KHBIE MOMEHTBI Ha KOHCYJIbTAIUAX.

6.2 MeToanueckne yKa3aHHsl K CAMOCTOSITE/ILHO IIOITOTOBKE CTY/EHTOB /51 BbI-

NOJIHEHH S MPAKTHYECKUX 3aaHUil JTAa0OPaTOPHBIX 3aHATHI

J11s1 BBITIOJTHEHUST TOMAIITHETO MPAKTUIECKOTO 3aJaHusI HEOOXO0IMMO pa3o0parh MaTe-
pHaJl 0 COOTBETCTBYIOIIEH TeMe JlabopaTOopHOTro 3aHATHS. [Ipy 3TOM UCIONB3YIOTCS YKa3aHuUs,
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JTaHHBIE IIPETIOAABATEIIEM B XO/€ 3aHATHS, a TAKXKE TEOPETUKO-TIPAKTUYECKUNA MaTEpHa, UMEI0-
LIUICS B UCTOYHMKAX U3 CIIMCKA JIUTEepaTyphl. ECIU CTyIeHT HE CMOT ITOHATh IPUBEICHHBIN B
yKa3aHHBIX HCTOYHHUKAX pa300p TUIOBHIX IPUMEPOB B TOH CTEMEHHU, YTOOBI CAMOCTOSTEIILHO UC-
II0JIB30BAaTh IIPEIIOKEHHBIA aJITOPUTM I PELICHUS 3aJaHUsl, TO OH MOXKET IOJy4YUTh KOHCYIIb-
TalUIO IIPENOAaBaTEeIs.

6.3 MeToanueckue yKa3aHus K CaMOCTOSITEILHOM MOATOTOBKE CTY/IeHTOB K BbIIOJI-
HEHHI0 KOHTPOJIbHBIX PadoT

B Teuenme cemecTpa npoBOAATCS IBE KOHTPOJIBHBIX PAOOTHI, KaXk/1asi M3 KOTOPBIX JUTUTCS 45
MUHYT U COCTOUT U3 TPEX MPAKTUUECKUX U OJHOIO TEOPETUUECKOI 0 3ajaHusl. TeMaTHKa KOH-
TPOJIBHBIX pa0bOT COOTBETCTBYET TEMATUKE TPEX COJEPKATEIBHBIX Pa3/1eioB AUCIUILTUHBL. Kax-
JI0€ 3aJlaHuE OLIEHUBAETCS MO MATHOAJUILHOMN IIKaJle, BRICOKAsk OLIEHKA CTaBUTCA MPH MOIYYSHUN
He MeHee 16 0aToB, HUKHUN TTOPOT YCIENTHOCTH cocTaBiisieT 7 6amioB. st mOATrOTOBKY K
KOHTPOJIbHOM paboTe He0OXOMMO BHITIONHSATH 33JaHUsI B XO/I€ JIA0OPATOPHBIX 3aHATHUH, a TAKKE
JIOMaITHUE 331aHus. B mpolrecce caMOnoAroTOBKU CTYIEHTY KeJlaTeIbHO 03HAKOMHUTHCS € pas-
00pOM OMOPHBIX 110 paccMaTpPUBAEMbIM TEMaM 3a/1a4, UMEIOIIUXCS B IOCOOUSX U3 CIIUCKA JIUTe-
patypsl. Beiiie B myHkTe 4.2.2 NpUBEIEH CIIUCOK 3aIaHUM, KOTOPBINA BKIIOYACT B CEOsI BCE THIIBI
MPAKTUYECKUX 3aJJaHUI KOHTPOJIBHBIX padoT, a B MyHKTE 4.2.1 npuBeIeH CIUCOK TEOpeTnye-
CKHX BOIIPOCOB

6.4 MeToau4ecKkue peKOMEHIAIMH K CAMOCTOATEILHOI OAT0TOBKE CTYAEHTOB K
pedepaTUBHOMY OTUYETY

Kaxnpiii CTYIEHT TOJDKEH IMOATOTOBHUTH B TEYCHUE ceMecTpa peepaTUBHBIN OTYET, BO3-
MO’KHO, I10 OJJTHOW M3 YKa3aHHBIX B MyHKTE 4.1.2 TeM, paHee npegHa3HaueHHOM 1JIs CaMOCTOsI-
TEIbHOI0 N3ydeHHus. JlJi1 MOArOTOBKU OTUYETA JKEJIaTeIbHO KpOME UCTOYHUKOB Y4eOHOM uTepa-
TYpBbI UCIIOJIb30BaTh Takke MIHTepHeT-pecypc. OTueT roToBUTCS B MUCbMEHHOU (popMe U MOKET
OBITH MPEJICTABIIEH CTYICHTOM Ha JJa0OpaTOPHOM 3aHATHH B BUJIE JIOKJIA/1a y JOCKU WU B BUJIE
npe3zeHTaiu. OpopmiieHre TUCbMEHHOTO 0TYETa JI0JKHO YJIOBIETBOPITH TPEOOBAaHUSAM: a)
TeKcT Habupaetcs 14 mpudrom Ha Oymare popmara A 4; 6) Ha TUTYJIBHOM JINCTE KPOME TEMBbI
TaKXe yKka3blBaeTcs (pakysabTeT, HarpasieHue (6akanaBpuat), Kypc, rpynmna, ®HO cryneHTa; B)
coJiepyKaHue MaTepuaa 1o 00beMy COCTaBiIsIeT 4-5 CTPAHHUIL; T') CIIUCOK JINTEPATYPbI COACPHKUT
HE MEHEee JIBYX UCTOYHUKOB (BO3MOYKHO M3 CITHCKA JIMTEPATyphI B MyHKTaX 5-6).

6.5 Meroauueckue ykazanusi K caMOCTOSAITE/ILHOI II0Ar0TOBKE CTY/EHTOB
K JK3aMeHy

CornacHo yueOHOMY IIaHY TUCHUIUIMHBI «PelieTky 1 ux mMpuMeHeHHs B anre0pe» UTOroBoi
(dbopMoit KOHTPOJIA ABISAETCS IK3aMEH, KOTOPBIM OIIEHUBAETCS I10 LIKaJe: HeYA0BIETBOPUTENBHO,
YIIOBJIETBOPUTENIBHO, XOPOIIO, OTIIMYHO. DK3aMEHAIIMOHHBIM OMIJIET COCTOUT U3 TPEX BOIPOCOB:
JBYX TEOPETUYECKUX U OJHOTO IIPAKTUYECKOro. I clauu 3K3aMeHa CTYIAEHT AOJIKEH
HAYYHUTHCS Ha JTa0OPATOPHBIX 3aHATHSX PEIIaTh MPAKTHYECKUE 3aIaHus TI0 TeMaM pa3aenioB 1-3
(1. 2), BBIMOJHATH AOMAITHUE 33JaHHs, @ TAKXKE YCIICITHO BBIIIOIHUTD JIBE KOHTPOJIbHBIE pa-
60ThI. THUIBI MPAKTUYECKUX 3a/IaHUH HA 9K3aMEeHE COOTBETCTBYIOT 3aJlaHUsAM U3 MyHKTa 4.2.2.
Takke Ha HK3aMEHe CTyJIEHTaM IPEUIararTcs JIBa TEOPETUUECKUX BOIPOCA U3 CIIUCKA, PUBe-
neHHoro B nyHkTe 4.2.1. Kpome Toro, KoJIn4ecTBO JONOIHUTEIbHBIX IPAKTUYECKUX U TEOPETH-
YECKHUX 33/IaHU{ Ha 9K3aMEHE 3aBUCUT OT aKTUBHOCTHU U PE3yJIbTaTUBHOCTH pabOTHI CTY/IEHTA B
TEYEHUE CEMECTpa.



7. MaTepuajbHO-TeXHHYeCKOe o0ecredeHne 1o JUCHUININHE

IIo Bcem BuaamMm y‘-IC6H0ﬁ ACATCIIBHOCTH B paMKax AUCHHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, KaOMHETHI U J'Ia60paTOpI/II/I, OCHAaIlICHHBIC HeO6XOI[I/IMBIM CIICUAIM3UPOBAHHBIM U na60pa-

TOPHBIM 000PYJIOBAaHHEM.

HanmenoBaHue crienuaabHBIX ITOMEIIIE-
HUH

OCHaIIEHHOCTH CIIENHMAIBHBIX I10-
MEIICHUH

[lepeueHb NHULIEH3UOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHS

VY4eOHbIE ayIUTOPUH Ul TIPOBEICHUS
3aHATHI NekunoHHoro tuna (ayn.302H,
ayn.303H, ayn.308H, ayn.505A,
ayn.507A)

Meobenb: yaebHas MeOenb.
TexHu4eckue cpeacTBa 00yUEHHS:
9KpaH, IPOEKTOP, KOMIBIOTEP.
CpencrBa o0y4eHust:

JIOCKa, MapKephl ¥ MeJL.

Microsoft Office;

IIporpammsl i1 JeMOHCTpa-
IIUU U CO3JaHUs npe3eHTau1/H‘/’1
(«Microsoft Power Pointy)

YueOHbIC ayAUTOPHH JUIS TPOBEACHUS
IPYNIOBBIX W WHAWBHIYAIBHBIX KOH-
cynpTanuit (kaburer 314H).

Meobernb: yuebHas MeOenb
CpencrBa o0y4eHust:
JIOCKa, MapKephl v MeJl.

Y4eOHbIE ayAUTOPHH UL TPOBEICHUS
TEKYIIEro KOHTPOJISI U TPOMEKYTOUHON
arrecrammu  (ayn.302H, ayn.303H,
ayn.308H, ayn.505A, ayn.507A)

Meobenb: yuebHas mebOenb
TexHUYeCKUe CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP.
CpenctBa o0y4eHHs:

JIOCKa, MapKepbl U Mell.

Microsoft Office;

IIporpammsl U1 1leMOHCTpa-
LMK U CO3JIaHusl Mpe3eHTaLMM
(«Microsoft Power Pointy)

Y4eOHbIC ayIUTOPUH JJIS IIPOBE-
JeHHsT Ja00paTOPHBIX 3aHATUH
(ayn.310H, ayn.312H, ayn.314H)

Meobenp: yuebnas mebenb
CpenctBa o0y4eHHs:
J0CKa, MapKephl U Mell.

HJ’IH CaMOCTOSITEIbHOM pa6OTBI O6y‘IaIOH_II/IXC$I MpeaAyCMOTPCHBI TIOMCHICHUS, YKOMIIJICK-
TOBAaHHBIC CHGHI/IaJII/IBI/IpOBaHHOI\/JI M€6€JII)IO, OCHAlICHHBIC KOMHI)IOTepHOI\/JI TEXHHUKOH C BO3MOXKHO-
CTBhIO IIOAKIIOYCHHUA K CCTHU «I/IHTCpHeT» u obecrieueHueM A0CTYyIIa B 3JICKTPOHHYIO I/IHCI)OpMaI_[I/I-

OHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

HanmenoBanue nomemniennii 1jis camo-
CTOSITEIEHON pabOoThl 00yUJarOIIMXCSI

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSTENTFHON paboThI 00yJaro-

HepequL JIMIOCH3MOHHOI'O
nporpaMMHOTO obecreuyeHus

Hayunoit OubamoTexn)

ITAXCS
[Momemienne s caMOCTOATENBEHON pa- | Mebenb: yaeOHas MeOenb
00Thl OOyuaromuxcs (YUTanbHbIN 3an | KOMIUIEKT — crenuain3upoBaHHON

MeOelH: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITIOTEpHAs
TEXHHKA C TOJIKIII0OYEeHUEM K HHPOP-
MalMOHHO-KOMMYHHKAIIMOHHON
cetu «VHTEepHET» M JOCTYIIOM B
ANEKTPOHHYIO HH(POPMAIIHOHHO-00-
pa3oBaTelbHYI0 cpexy oOpa3oBa-
TeJIBHOM  OpraHu3anuy, Beb-Ka-
Mepbl, KOMMYHHKal[HOHHOE 000py-
JI0BaHKe, 00ECIIeUnBAIOIIEe JOCTYII
K CeTH HMHTEpHET (IIPOBOJAHOE CO-
eMHEeHNE W OEeCTPOBOTHOE COEIH-
Henue 1o Texnonorun Wi-Fi)

ITomelieHus 11t CaMOCTOSITENIBHOW pa-
Gorsl  obyuaromuxca  (ayn.309H,
ayn.320H)

Meoben: yuebHas mebenb
Kommnekr  crnenuanu3upoBaHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAS
TEXHHUKA C MOJKITIOYeHIEM K HH(OP-
MalMOHHO-KOMMYHHKAIIHOHHOH
cetn «VIHTEepHET» M JOCTYIIOM B
JIEKTPOHHYIO MH()OPMALMOHHO-00-
pasoBaTenbHyl0 cpeny o0pasoBa-




TeJIBHON  OpraHu3auuu, Beb-Ka-
Mepbl, KOMMYHHKAI[HOHHOE 000py-
JI0OBaHKE, 00CCIIeUNBAIOIIee JOCTYII
K CeTH HHTEpHET (IIPOBOJHOE CO-
eIHeHuEe U 0eCIpOBOAHOE COSIU-
Henue o Texuonorun Wi-Fi)




