degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: Teopus npeacTaBieHuit
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: J.I. UnpuHCKUH, KaHI. 5KOH. HayK, JTOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl AMCKpeTHON MatemaTrku 13.03.2023



AHHOTANMA

OcHoBHas 11e7b Kypca U3JI0KUTh OCHOBHBIE PE3yJIbTaThl TEOPUH NPEACTABICHUH, OTHOCAIIMECS MIPEKIE BCETO
K KOHEYHBIM U (€CJIM XBaTUT BPEMEHHM) KOMIIAKTHBIM I'pylnnaMm. Teopus MpeNcTaBICHUN SBISETCS OIHUM U3
HauOoee Pa3BUTHIX pa3/leiioB COBPEMEHHON MareMaTnueckod (u3uku. OCHOBBI €€ ObUIM 3aJI0KEHBI elé B
HauaJie MPOLIOTo BeKa, ¥, HauuHas ¢ 20-X roJ0B, OHAa OTMEYEHAa TECHBIMU CBS3aMU C TEOpUE CUMMETpUil B
KBaHTOBOH ¢u3uke. [oBopst 00pa3HO, Teopusi MPEACTABICHUN - ATO MOIBITKA OOHAPYKUTh U ONHUCATh Ha
MaTeMaTUYeCKOM S3bIKE CUMMETpHUI0 B mnpupone. OT ciymiareneidl mnpeanosaraercss 3HaHUEe JIMHEHHOH
anreOpbl, )KeJIaTeIbHO 3HATh 0A30BbIC MOHITHS TEOPUH TPYIII, BCE OCTAIbHbIE HEOOXOAUMBIE CBEICHHS OyIyT
paccka3aHbl Ha JIEKLUAX.

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
- OCBOCHUC OCHOBHBIX COBPEMCHHBIX MECTOJOB TCOPHUHU HpCHCTaBﬂeHI/Iﬁ.

3agauu AU CHUIIHHBI

- OCBOGHHE CTyICHTaMH 0a30BbIX 3HAHWK (TIOHSATHHA, KOHIICTIIMH, METOJOB M MOJEIeil) B TeOpuu
MIpENCTaBICHU;

- [pUOOpETEHHE TEOPETHUYECKUX 3HAHMW M TPAKTHYECKUX YMEHWH M HABBIKOB B TEOPHUH
[pEACTaBICHUN;

- OKa3aHHuC KOHCYJ'ILTaI_II/II‘/'I u 1oMomu CTyd€HTaM B IPOBCACHHUU COOCTBEHHBIX TCOPETUICCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ B TCOpHUHU Hpe):[CTaBJ'IeHI/If/'I.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIJIENISSA 3TAbl €€ PELICHNUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pasnuuHble BapHaHTHl PEIICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBAaCT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

OIIK-1 CniocobeH npuMeHSTh IOy YCHHBIX PE3yJIETATOR

(byHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpoocobeH cTpoWUTh MaTeMaTHUYECKHE MOZEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.1 CnocobeH aHaIM3UPOBAaTh MOCTABICHHYIO 337134y,
HaMeyarb MyTH €€ PELCHUS

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMsS HH(POPMALMOHHON
0e30MmacHOCTH

OIIK-2 Crniocoben ucnonb3oBarb coppemernble |OINK-2.2 3HaeT W yMeeT TNPUMEHSTh YWCICHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHU H MaTeMaTHYeCKHUe METOAbl W TPHKIAJHOE IPOrPaMMHOE
IPOrpaMMHbIE CPEICTBA IIPU PEIICHHUH 3a/1ad  |o0ecredyeHre  JUii  pelIeHUs  Hay4yHbIX  337ad = B
npodecCuoHAIBHON IeSTeIBHOCTH, coOMmonas  |mpodecCHoHaIbHON 00IacTH

TpeboBaHus HHOPMALMOHHOM OesonacHocTd  |OTIK-2.1 CriocobeH  NpPUMEHSTH  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyOJIMKAUi U HAYYHO-TEXHHYECKOW JOKyMEHTAILUH, B TOM
YHUCIe C MCHONB30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTIO
OIIK-3 CriocobeH coCTaBIATh U 0(OPMIISITE obecneueHus




Hay4YHbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnMKanum, MpoeKThI)

OIIK-3.2 Bnageet Ha mpakTHKEe METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpaUIeCcKOro
MIpeCTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

IIK-1.1 CnocobeH HaxomuTh, aHATM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITENLHOCTH

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe UieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3HaeT OpUHUOUIBI MTOCTPOCHHUA HAYYHQPROOTHI,
MeTrogsl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CH0coObI apryMeHTallH

[IK-2.2 Cnoco0eH IUIaHUPOBaTh W TPOBOAWUTH HAYYHBIC
WCCIICAOBAHUS CaMOCTOSITEIbHO MM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pEepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCLUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HaTh:
- (yHIaMeHTaNIbHbBIE IOHATHS, 3aKOHbI, TEOPUH NIPEICTABICHHIA;
- COBpEMEHHBIE TPOOIEMbI COOTBETCTBYIOIIMX Pa3/AeioB TEOPUH NPEACTABICHUN;
- IIOHATHS, AKCHUOMBI, METO/BI JJOKA3aTEeJIbCTB U JI0KA3aTeIbCTBA OCHOBHBIX TEOPEM B pas3ieiax,
BXOIAIIMX B 0230BYIO 4aCTh LIMKJIA TEOPUHU IPEACTABICHUN;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOLIMX MaTeMaTHUECKUX OOBEKTOB,;
- aHaJUTUYECKUE W YHUCICHHBIE TOAXOABl M METOABI I PELIEHMs THIOBBIX NPHUKIAIHBIX 3a1ad
TEOPUU IIPENCTABICHUI.
YMETB:
- TIOHATH MOCTABICHHYIO 337a4y;
- HCHOJIB30BaTh CBOM 3HAHMS AJIS pelieHns (PyHIaMEHTAIbHBIX U IPUKIIAIHBIX 33/1a4;
- OIICHMBAaTh KOPPEKTHOCTH NMMOCTAHOBOK 3a7ay;
- CTpOro A0Ka3bIBAaTh WU OIIPOBEPraTh YTBEPKICHUE;
- CaMOCTOSITEJIBHO HAaXOAWTh AJITOPUTMBI pEHIECHUS 3aJad, B TOM YHCIE W HECTaHAAPTHBIX, U
IIPOBOJUTH UX aHAIIN3;
- CaMOCTOSITEIBHO BUJETH CICACTBHS MOIYYEHHBIX PE3yJIbTaTOB;
- TOYHO IPEACTAaBUTh MaTeMaTHYECKHE 3HAHUS B TONOJIOTMU B YCTHOH M MUCbMEHHOM (hopme.
BJIaJIETh:

HaBBEIKAMU OCBOCHUSI OOJIBIIOr0 00beMa I/IH(l)OpMaLII/II/I " pCHICHUSA 3a1a4 (B TOM YHCIIC, CJIO)KHBIX);
HaBBIKAMH CaMOCTOSITEIIbHOM pa6OTBI 1 OCBOCHUA HOBBIX JUCIIUILIMH,
KYHBTypOfI MNOCTAaHOBKH, aHaJIn3a U PCHICHUA MATCMATHYCCKUX WU IMPUKIAAHBIX 3a/4a4, Tpe6y}OH_II/IX

JUIsl CBOETO PELICHHUS UCII0JIb30BaHUsI MaTEMaTHUECKUX ITOJIX0JJ0B U METO/IOB;
- MIPEIMETHBIM $I3BIKOM TOIIOJIOTMM W HABbIKAMH TPAMOTHOIO ONMCaHUSl pelleHus 3agad u
[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI




4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 I'pynma 2 2 6
2 JIelcTBUSA TPyl HA MHOYKECTBE 2 2 6
3 Hamomunanne w3 nuHEHHOW anreOpsI: 2 > 6
IIPOEKTOP U €T0 CBOWCTBA
4 Cesa3p Mexay mnpencrapineHussMu Hag C ) ) 6
uR
5 Jlemma Hlypa 2 2 6
6 XapakxTephl. OnpeneneHue u ) 5 6
pOCTEUIINE CBOMCTBA.
7 OpTOroHaNIbHOCTH XapaKkTEPOB 4 4 8
8 I'pynma Jln 2 2 6
9 Anre6pa Jlu 4 4 8
10 Onucanue HENPUBOANMOTO 4 4 ]
npencraBnerus sl2(C)
11 KommaxTHble Tpymnibt 4 4 9
Hroro yacos 30 30 75
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 6 (Becennuit)
1. I'pynna
Omnpenenenue u npocreimue ceoiicta. [logrpynna. Koneunas rpynna. Onpeznenenne nopsiaka
anemenTa. [lpumepsl Tpymm: moyis U Tpymisl npeoOpa3oBaHUl MHOXecTBa. [pynma mepecTaHOBOK
Sn. M3oMop¢hu3Mm rpymn u ero cBoiicTaa

2. JleficTBUs TPyNI HA MHOXKECTBE

Omnpenenenune mnpexacraBieHus rpynnel. M3zomopdusm mnpeacrasienuil rpynn. MHBapuaHTHBIC
nonnpocrpancrsa. Ilonnpencrasnenus. HenpuBonumsle npexacrasienus. Ilpumepsl: TpuBuaibHOE
MpeCTaBICHHE, IPEACTABICHNE Sn IepecTaHOBKaMU Oa3MCHBIX BEKTOPOB

3. HamomuHaHue U3 TUHEHHOU ainreOpbl: IPOEKTOP U €ro CBOMCTBA

Cruierarolye Oneparopsl MpeJcTaBleHUs. BroiHe NpUBOOUMOCTh MPEICTaBICHUH KOHEUHOU
rpynmsl. PaznoxeHue npencraBieHus Ha HEIPUBOAUMBIE. TeopeMa O €IMHCTBEHHOCTH Pa3JI0KEHUs

4. Css3p Mexay npenctaBienusmu Hag C u R

Komruekcnukanus u oBeecTBICHUE Mpe/IcTaBleHs. Bonpoc 0 HeMpUBOAMMOCTH.




5. Jlemma Illypa

OnHomepHble mpencrasieHus. OnucaHne HENPUBOAUMBIX IPEACTaBICHUH abeneBO TIpyMIIbL.
Onucanue npeacrasieHui S3.

6. Xapaxrepsl. OnpeeneHue 1 mpoCcTeHInre CBONCTRA.
Kuaccor conpsokénoctu. OpmuroBa metprka Ha Cclass(G).
7. OpTOrOHAIBPHOCTH XapaKTEePOB

CnenctBus. @opmyna beprcaiina. PaBeHCTBO Kond4yecTBa HENPUBOIUMBIX TPEACTABICHUN U
KOJIMYECTBA KJIACCOB COMPSKEHHBIX 3neMeHToB. Omnwmcanue mnpenactaBieHuit S4, S5 u Tabmuua
XapaKTepoB.

8. I'pynma JIn

Onpenenenne. [Ipumepsr — GLn, SLn, SOn, SUn. T'omomopdusm rpynm JIu. [Ipencrasnenue rpymm
JIun.

9. Anrebpa Jlu

Onpenenenne. Cs3pb ¢ rpynnoit JIu. Tomomopdusm anredp Jlu. [Ipeacrapnenne anreOpol

JIn. Csi3p Mexny romomopdusom rpymnn Jlu u romomopdusmom anredp JIu. DxcrnoHeHIMaNbHOE
orobOpaxenue. CBsi3b ipecTaBiIcHui Tpynbl JIu u e€ kacarenbpHO# anreOpst Jlu.

10. Onucanue HenpuBoguMoro npeacranienus sl12(C)

Jloka3aresbCTBO €JMHCTBEHHOCTH HEIPUBOANMOTO MTPEACTABICHHS JaHHON pa3MEPHOCTH.

11. KommakTHBIE TPYTIITHI

Brionne npuBoauMocTh KOMNakTHBIX rpynm JIu. BemectBennas gopma rpyrmst Jlu.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. OcHoBHI anreOpsl U Teopun npeacrasnenuii [Texct] / Y. A. Uybapos ; M-Bo BEICIIIL U Cpejl. CIIEIL.
o6pazoB. PCOCP, Mock. ¢u3.-texH. un-T - M.131-80 MOTH,1984

2. Komounaropuka u nadopmarus [ Teker]. Y. 2, Undopmanmonnsie monenu / B. K. JleonThes ; M-Bo
oOpa3zoBanus u Hayku PD, Mock. ¢us.-texH. uH-T (Toc. yH-T) - M.MDTU,2016

JomnonHutensHas auTeparypa

1. CnennaneHbie GyHKUUHU U Teopus npenctasinenuit rpynm [Texcr]/H. S. Bunenkun, -M., Hayka,
1965

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha JICKIITUOHHBIX 3aHATUAX UCIIOJIb3YIOTCA My.]'II:TPIMeI[PIﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAalUO

MpEe3EHTalNN.
B npouecce camocTosATeNbHOM PabOThI 00YUaIOIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX

cpeacts, kak Mathcad, MATLAB, Maple u ap.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PeKOMeHI[yeTCH YCIICIIHO CAaBaTb KOHTPOJIbHBIC pa6OTI:I, TaK KaK 3TO YHNPpOIIACT HUTOTOBYIO

aTTeCTaLUIO 110 IPEIMETY.
2. JInst moAroToBKM K MTOTOBOM arTecTalyy 110 IPEAMETY JIydlle BCEro I10Jb30BaThCsl MarepuajaMu

JIEKIHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: J.I. UnpuHCKUH, KaH[. 9KOH. HayK, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK M UCIIOIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PE3YJIbTaTOB

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJEIH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.1 Crnocoben aHanu3MpOBaTh MOCTABICHHYIO 33134y,
HaMeyJaTh MyTH €€ peIeHUs

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.3 3naer ocHOBHbIC TpeboBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKUe METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B
npodeccuoHaIbHON 00nacTu

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOJIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcie C MCIOIb30BAHUEM MPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Bnageet Ha mpakTHKEe METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHUeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITENLHOCTH

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

[1K-2 Crioco0OeH caMoCTOIATENLHO N B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH

TTAVIITIT 1A AATTATTADATIING 11 IV armnnAaTioarn

[IK-2.1 3HaeT nmpUHOUNBI MTOCTPOCHHA HAYYHQPROOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHoco0bl apryMeHTallH

[IK-2.2 Cnoco0eH IUIaHUPOBAaTh W TPOBOAWUTH HAYYHBIE
HCCIICAOBAHUS CaMOCTOSTEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA
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[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydeHus QUCIUILIMHEI « TeopHst peacTaBIeHU 00yIarOIUACS JOHKEH:

3HATh:
- (yHAaMEHTaIbHbIEC TOHATHS, 3aKOHBI, TEOPUH MPEICTABICHU;
- COBpPEMEHHBIE POOIEMBI COOTBETCTBYIOIINX PA3AEIOB TEOPUH MTPEACTABICHHIH;
- TIOHATHUS, aKCHOMBI, METOMBI JTOKA3aTeNIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B pasieiax,
BXOJISIIIMX B 0a30BYIO 4aCTh IIUKJIA TEOPHH IPEICTABICHUH;
- OCHOBHBIE CBOMCTBa COOTBETCTBYIOIIMX MaTeMarndecKux 00bEKTOB;
- QHAJUTUYECKUE W YMCIIEHHbIE IOAXOIbl MU METOABI AJI PELICHMs TUIIOBBIX NPHUKIAIHBIX 33434
TEOPHUH MPECTABIEHUM.

yMeThb:
- TOHATH MOCTABJICHHYIO 3a/1a4y;
- WCIOJIb30BaTh CBOM 3HAHUS JUISl pellicHUS (PyHIaMEHTAIBLHBIX U IPUKIIAIHBIX 33724,
- OIICHMBATh KOPPEKTHOCTh MOCTAHOBOK 3a/1a4;
- CTPOTO J0KAa3bIBAThH MK OMPOBEPTaTh YTBEPKICHHUCS;
- CaMOCTOSTEJILHO HAXOAWTh AJITOPHUTMbI PEIICHUS 3aja4, B TOM YHCJIC W HECTAaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIN3,;
- CaMOCTOSITEJILHO BHCTh CJICIICTBHS TIOyUYCHHBIX PE3YJIbTaTOB;
- TOYHO MPEJACTABUTH MAaTEMATUICCKUE 3HAHUS B TONOJIOTHU B YCTHOW U MUCbMEHHOMN (opme.
BJIAJIETh:
- HaBBIKAMU OCBOCHHS 0OJIBIIOTO 00beMa HH(pOpMAIMK U pelieHus 3a1a4 (B TOM YHUCIIe, CII0XKHBIX);
- HaBBIKAMH CAMOCTOSITEILHON PAOOTHI U OCBOCHHS HOBBIX JUCIIUILIHH;
- KyJBTYpO# MOCTAHOBKH, aHAJIU3a U PEIICHHUS MAaTeMaTUYCCKUX U MPHUKIAJHBIX 3aja4, TPEOYIOIINX
JUTSL CBOETO PEIICHHUS UCTIONb30BAaHMS MATEMAaTHUCCKUX MTOIX0JI0B U METOJIOB;
- NPEAMETHBIM SI3BIKOM TOITIOJIOTHM M HaBbIKAMH TI'PAMOTHOIO OIMCAHUS PELICHUS 3a7a4 |
MPECTABICHHUS MOJYYCHHBIX PE3YJIBTATOB.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME TPOIIOrO 3aHATH

1.I'pynma.Onpexnenenne u npocreimuecBoiictsa. lloarpynmna. Koneunasrpynna.Omnpenenenue nopsiaka
JJIEMEHTA.

2. JleiictBusi rpynn Ha MHOXecTBe. OmnpeneneHue TpeACTaBiICHUs Tpynnbl. M3omopdusm
npencraeineHuil rpymnm. MaBapuanTHele noanpoctpanctsa. [lognpencrasnenns.

3. Teopema 0 €AMHCTBEHHOCTH PA3JIOKCHUSI.
4. Kommurekcudukariys v OBEIISCTBICHHE TTPeICTaBIeHNs. Bompoc o HempuBOANMOCTH.

5. Jlemma Illypa. OmHoMmepHbIe nipencTapieHus. Onucanne HEMPUBOANMBIX MPEACTABICHUN abeneBon
TPYIIIBL

6. Xapaxrepsl. Onpeznenenue u npocTeimue cBoiicTBa. Kiaccel conpspxkéHocTH.

7. OptoronanpHOCTh xapaktepoB. Crencrsua. Popmyna beprcaiina. PaBeHcTBo KkonmdecTBa
HEIPUBOJUMBIX IPEACTABICHUN U KOJIMYECTBA KJIACCOB CONMPSKEHHBIX 2JIEMEHTOB.

8. I'pynna JIu. IIpencrasnenue rpymm JIu.
9. Anre6pallu. Onpenenenue. CBszberpynmnoii Jlu.
10. T'omomopduzmainreop Jlu.Ilpencrapnenue anredpsr Jlu.

11. Cea3p Mexny romomopduszom rpymm Jlu u  romomopdusmom anredp Jlu. DkcrnoHeHIMAaIbHOE
OTOOpaXKEeHHE.

CBs13b npesicTaBneHuii rpymibt JIu u e€ kacarensHOU anreOps! JIu.
12. KomnakTHble rpynmsl. BrionHe mpuBoguMOoCTh KOMIAKTHBIX Tpy1i JIu.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

KonTponbHbIe BONPOCH! IpeACTaBICHbI B IPUKPEIUIEHHOM (daiiie.

Kpurepun oneHnBanus
- omenka «ommmuHo  (10)»  BeICTaBIsAETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHBIC, ITYOOKHE 3HAHHUSA Y4YeOHOW MpPOrpaMMbl JAWCIUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHSATH UX Ha MPAKTUKE TPY PEIICHUH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBIIILHOE 000CHOBAaHUE
NPUHATHIX PELICHUI
- omeHka «oraumuHo  (9)»  BBICTaBIsIeTCS  CTYJCHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOJHOE W MpaBWIIbLHOE 00OCHOBAaHUE MPHHSATHIX
peleHui
- omneHka  «omm4HO  (8)»  BBICTAaBIsETCS  CTYACHTY,  IIOKAa3aBIIEMYy  BCECTOPOHHHE
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHINH KOHKPETHBIX 33124, U PaBUIbHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH
- oneHka «xopormio (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIIECTBY M3JIaraeT €ro, yMeeT MPUMEHITh MOJyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOIMYyCKAeT B OTBETE
WJIU B PEIICHUH 3a/1a4 HEKOTOPhIE HETOYHOCTH;
- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTHh IOJIYYCHHBIE 3HAHUS Ha MPaKTHKE, HO JIONMYCKAeT B OTBETE WU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;
- OIIEHKa «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOIy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;
- OIICHKA «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJOCTATOYHO NpaBUIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIICHUS JIOTUYECKOW TTOCIIE0BATEIIPHOCTH B U3JI0KEHHH MTPOrPaMMHOTO MaTepHaa, HO MpU 3TOM
OH BIQJICET OCHOBHBIMH pa3lielaMd YYeOHOH NpOTrpaMMbl, HEOOXOJMMBIMH JJIsl JalbHEHIIETOo
0o0y4deHUsI ¥ MOXKET MIPUMEHSTH MOTYYSHHBIE 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;
- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapaKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYTUPOBKH 0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKON MOCIIEIOBATENHHOCTHA B U3JI0OKEHUH MPOrPaMMHOI0 MaTepHalia, HO IpU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/iellaMU Y4YeOHOU NporpaMMBbl, HEOOXOJUMBIMH IS
JanbHeimero o0y4yeHHss ¥ MOXET TpPUMEHSTh MOJYYCHHbIC 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;
- OIIEHKAa «HEYOBJICTBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OONBINECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl y4eOHOW TMpOrpaMMbl JTUCIMIUIMHBI, JOMyCKaeT TIpyOble OINMOKH B
(hopMynupOBKaxX OCHOBHBIX IMOHSATUH JUCIUTLINHBI U HE YMEET HCIIOIh30BATh MOMyUYCHHBIC 3HAHUS IPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a7a4
- OILICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TTOHSITUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpemst mnposeneHust auddepeHIMPOBAHHOTO 3adeTa, OOydaroluecss MOTYT IOJIb30BaThCsI
IpOrpaMMOl TUCIUTUTAHEI.



3a4éT Ha yposn (3-4). 20.12.2019
Bomnpocsr Ha 3
3agaga 1. Ouuinre HENIPUBOIUMBIE TPEACTABICHAA Ly, .
Bagava 2. Onummmre TabIAIy XapakTepoB I'PYIIbl Ay
Bamaua 3. Haiiqure ¢y jyist npousBosibHOI Tabsmipl, dopma KoTopoit umeer Buj a) (n); 6) (1,1,...,1);
B) (n—1,1).
3amaua 4. Kakas napa tabsiun, RS K-coorBercTByeT niepecraHoske 621345 7
Bamaga 5. Ouumure T,(S0,,).
Bompocsr na 4
Bagaga 6. IIycte G : U — npexcrasienne, U — muoxectBo G-mHBapHaHTHBIX BeKTOpos. Torma U® — m-

HeiiHoe mpoctpanctso u dim UY = @ deG xu(g).

Baga4ga 7. IIpeamonoxkum, aTo Yy € R aj1st HeKoTOporo KominiekcHoro mpeacrapiaenuss G : V. Torna nmeercs
HeBBIPOXKIeHHast G-uHBapuaHTHasi OminHeiiHast dbopma B(-,+) Ha mpoctpancTBe V', KOTOpas siBJIsieTcsi 60
CAMMETPUIECKO, JTUO0 KOCOCUMMETPUIECKOI.
3agaga 8. Ilycte W C CG — CG-unBapuanTHOE TOAIPOCTPAHCTBO. Torma Haiiiercs BeKTop w € W Takoit,
9TO
a) W =CG w; 6) ams soboro x € W BBITOTHEHO PABEHCTBO T - W = ]
Bamaya 9. Otmmure M* u S nya muarpamm dopmbt a) (n); 6) (1,1,...,1); B) (n—1,1).
Bamaga 10. ITokaxkure, uro B JiroboM npescrasiennn sly(C) oneparop h Gymer quaroHagIn3yeM.
Bompocs! Ha 5
3agaga 11. lokaxkure, 94TO JH0O0E HEIIPUBOIUMOE IIPEACTaBICHIE a0eIeBOM ITPYIIIIBI OJHOMEPHO.
Bamaga 12. Ilycrs upencraBienne G : V' wenpusogmmo, a npejcrasienne G : V(C) npusomumo. Torma V
gérHoMepHO, a V(C) mpescraBisiercst B BuJe HPSMON CyMMBI JBYX H30MOPMhHBIX HENPUBOIMMBIX HHBAPU-
AHTHBIX TOJIIPOCTPAHCTE.
3aga4da 13. Csasnag rpymnmna G nopoxkaeTcs J000i OKPEeCTHOCTHIO € THHUIIDI.
Bomnpocs! Ha 6
3agava 14. KosmmdaecTBO HEMPUBOAMMBIX MIPEJICTABICHII PABHO KOJIMIECTBY KJIACCOB COMPS2KEHHOCTH.
Bamaga 15. Ilycts € CS,, u s qo0bix p € Ry, ¢ € Cy BbimosnHeHo paBeHcTBO pr(sgn(q)q) = x. Torma
r = acy, tae a € C.
Bamaga 16. Onumure onepanuio, 0OpaTHYIO OIepallii BCTABKU U JIOKAyKUTe €€ KOPPEKTHOCTb.
Bompocsr Ha 7
Bamaua 17. Haiijiure pa3sMepHOCTH HEIPUBOIMMBIX IIPEJICTABICHUN As.
Bamaga 18. Asre6pa CG uzomopdua anrebpe & L(W;), riae cymma crpaba HIET 10 HETPUBOMMBIM [IPEICTAB-
nerusm W; rpynmbsr G.
3aga4da 19. Eciin quarpamma A He sABJISI€TCS CTPOTO JIOMUHUPYIOIIEH uarpaMmy fi, TO Jijisg Tabauibl 1T’ hopMbI
N ep Mt — 0, ph L # A,
C-vp, 1pumpu=A\
Bamaua 20. Jlokaxkure, uro B JiroOoM mpescrasiennn sly(C) Haiigérest crapimmii BeKTOD.
Bomnpocs! Ha 8

Bamaua 21. Crpoku Tab/mIBl XapaKTePOB OPTOIOHAJIBHBI JAPYT JAPYTY. A UMEHHO, a) BbINOJHEHA CJIe/IyIonas
dopmyiia:
|G|

ZX: x(9)x(g) = )

rje cyMMa 6epércs o BCeM HEelPUBOMMBIM IPEJICTABICHUSIM, a ¢(g) — YUCI0 SJIEMEHTOB B KJIaCCe CONPSIZKEH-
HOCTH (.

6) Eciu g n h ne conpszenst JApyr JApyry, To Y x(g)x(h) = 0.
3anaua 22. [Ipencrasnenus CS,cy u CS,,cp; n3oMopdHBI JpyT JAPYTY TOrJA U TOJBKO TOT/IA, KOIJIa A = [i.
Bagaga 23. Moxymns [nexta S* mzomopden npencrasiaennio CS,, - cy.
3agaua 24. Onucarh Bce HENPUBOIUMBIE TIPEJICTAB/IeHUs TPyHIbl Dis.

Bompocsr mHa 9-10

Bamaga 25. Omnumure Bce HEPUBOINMBIE BEIECTBEHHBIE MTPEJICTABICHIT Sy .
3amaua 26. PazmeprnocTsb HenpuBoauMoro mpejicrasienns G aenut eé nopsnok.Ilyers yy — xapakrep mpe/-
crapienus G : V.
Ykazaname. B s70ii 3a1a1e HY2KHO Oy/1eT BOCIOJIB30BATHCS CBONCTBAMU AJIN€OPANICCKIX TETBIX TUCE.



3agaua 27. [lycte G — KoHedHas HeabeseBa IpocTasd Ipyiima, V — eé HeTpUBHAJIbHOE HEIPUBOIUMOE IIPE/I-

crapjienue. Torga dimV > 2.
Ykazaaue. MoxKHO HOJIb30BATLCS PE3YJILTATOM TIPEbLILYINei 3aaum 6 /1.
Bamaga 28. Ilycrs sl3(C): ad — npucoenunénnoe npescrasienue sl3(C). Haiiaure pasnokenne Ha HEIPUBOIU-

Mble npeacrapiaennd ad ® ad.

Bagaua 29. [Tokaxure, uto SO4(R) = 53 x S%/{(£1,+1)}.
3amaua 30. Ilokaxkure, uro SO, 1(R)/SO,(R) = S™. Beeaure orciona casasunoctb SO, (R). Bymer i SO,

OJHOCBSA3HOMN?



