[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

NHbopmaumsa o Bnagenbue:

EV'OZ Eomaﬂn%a Enexa BM%’IFPPF@TEPVCTBO HAVYKU U BBICILIEI'O OBPA30BAHNS POCCUCKOM
omKHOCTb: lNpopekTop no 06pa3oBaTenbHON AesTenbHOCTH

[ata nognucanus: 10.09.2025 13:43:4 A CDEHEPA(SHHH 6

VHUKaNIbHbI IPOTaMMHIA KITOU: eJIepalIbHOE TOCYIapPCTBEHHOE OFOHKETHOE 00pa30BaTEIbHOE

ec85dd52839619048ea76b2d23dbag8a0c82 (Y EHPSKACHHE HHKITFO3MBHOTO BEICLIETO 00pa3soBaHMs

«MOCKOBCKHUII rOCyAapCcTBEeHHbI
TYMAaHUTAPHO-3KOHOMUYECKUI YHHUBEPCHUTET
(®PI'bOY UBO «MI'TJY»)

IIpopekTop 1o yuyeOHO-METOAMYECKON paboTe

( )
JOKYMEHT NOANMUCAH
¢ DNEKTPOHHOW NOANMCbIO

CepTudukar:
041CD9B1001CAF77894D606F5F479EB1E9
Bnapeney: Caxapuyk Enena CepreesHa
[Neicteutenen: ¢ 26.09.2022 fo 26.09.2023

. J

®OH/JI OHEHOYHBLIX CPE/ICTB
b51.B.JIB.02.01 ITpuknaanasg aareopa

HAaMMCHOBAHUEC NJUCHHUIIIIMHBI

01.03.02 «[Ipuxiaggas MaTeMaTHKa U HHGOPMATUKAY
mudp ¥ HaMMEHOBAHWE HAIIPABJICHUS MTOATOTOBKU

BoluncnurenbHas MareMaTika 1 HHQOPMALMOHHBIE TEXHOJIOTUH
HarpaBJIeHHOCTH (MTPOdUIIb)

Mocksa 2023



Paspaborauk:
MITDY, crapimmii npenoaasareb kKadbeapbl HHGOPMALMOHHBIX TEXHOIOTUNA |

kubepbe3omacHoCTH
MECTO paGOl’bl, 3aHuMacMas N0NAKHOCTE

: . /
, #55%zcz, Jlareun O.H. . «31» 03 2023 r.
TIO/IITHCH ®.1.0. Jlara

@DOH/ OIIEHOYHBIX CPEACTB PACCMOTPEH U 0/100peH Ha 3acemanuu xadenpsr MHDOpMaHOHHBIX
TeXHONIOruH U kubepbezonacHOCTH
(mpotoxon Ne _9 ot «03»_ 04  2023r.)

Ha 3acemanuu Y4uebHo-MeTonuueckoro copera MI'TDY

(mpotoxon Ne _3 ot «26»_ 04 2023 r.)
CoracoBaHo:

IIpencraButens paGoromxarens

WM o0beIMHeHNs paboTonarenei

A Pocstrsers A 1O/
ALy SUHHBS,, Limrt, Breproy, oo intésuise
(ZOIDKHOCTB, MECTO PaBOTHI) £/ ~ Z4

« I » L4 2029T.

Haqan%p%&ve@o-memnmecxoro yIIpaBJICHUS
ot N.I'. Imutpuena

« 28 » | LY 2023 r.

HavanpHHE-METOMYECKOTO OTAEIA
) J1.E. T'aneenox
Kt » P 2023 1.

ﬂexai@%%'ga—i”ﬂ :
[ 3 A.H. Pynues

K2y  pY¥ 2023 r.




AW~

Conepxanue

[TacOpT POHIA OLIEHOUHBIX CPEIICTB. « . e neenteeneenneeneeneeaneeneanneaneaneennns

[TepeUeHD OLIEHOUHBIX CPEICTB. .. e uventeneeneenteeneenneeneenteaneeneenneaneennes

Ornucanue nokasaresueil 1 KpUTEpUEB OLCHUBAHUS KOMIIETEHLHUH. ..............
Meroandeckue wmaTepualbl, ONPENESIONINEe MPOLEAYyphl OLIEHUBAHUSI PE3YyJbTAaTOB
0o0y4deHus1, XapaKTepU3YyIOIIUX 3Tarbl POPMUPOBAHUSI KOMIIETEHIUH. . .. ......

Marepuansl Uit OpPOBEIEHUS  TEKYHIEro  KOHTPOJSI U MPOMEXKYTOUYHOU
W (1o 1017 S P



1. MACHHOPT ®OHIA OOEHOYHbIX CPEACTB

no nucuuiuinne «IIpuknaanas anre6par»

OneHoOYHBIE CpEICTBA COCTABJSIFOTCS B COOTBETCTBHHM C pabouell mporpaMMmoi
JUCIUIUIMHBL U MPEACTaBISAIOT CO00M COBOKYIHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepUaioB
(TumoBbie 3amauM (3a7aHMs), KOHTPOJbHBIE PAOOTHI, TECTHl M Jp.), MPEIHASHAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4JarOUIMMHUCS YCTAaHOBJICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OueHOYHBIE CpPEACTBA  MCHOJB3YIOTCS TpPU  MPOBEACHUM  TEKYIIETO  KOHTPOJIA
yCIIeBAEMOCTH M MPOMEKYTOYHON aTTeCTallUU.

Tabmuma 1 - IlepeueHbp KomImeTeHIUN, (GOPMHUPYEMBIX B TPOIECCE OCBOCHUS
JUCHUTITUHBI
Kon
HanmenoBaHmue pe3yJjibTara o0yueHust
KOMIIeTEeHI[UH
[1K-2 Crnoco0eH TOHUMAaTh, COBEPILIEHCTBOBaTh M IMPUMEHSATH COBPEMEHHBIN

MAaTeMaTUYECKU anmnapar

I1IK-2.1. 3naeT ocHOBHbIE TeOopeMbl U (HOPMYJIBI MATEMATUYECKOTO aHAIN3a,
IEOMETPHM, JUCKPETHOW MaTeMaTukKd, AudQepeHlnanbHbIX YpaBHEHHH,
TEOPETUUYECKUX OCHOB MH(OPMATUKH, YHUCJIEHHBIX METO/IOB,
(YHKIMOHATIBHOIO aHAJIM3a.

[IK-2.2. Ymeer mpuMEHATb OCHOBHBIE TEOpeMbl U  (POpPMYIIBI
MaTeMaTUYeCKOro  aHajlu3a, T[eOMEeTpUH, JUCKPETHOM  MaTeMaTHKH,
midQepeHnaNbHbIX yPaBHEHUH, TEOPETHYECKHX OCHOB HWH(MOPMATUKH,
YHUCIIEHHBIX METO/I0B.

[IK-2.3. Bnanmeer werogamu, IpHEMaMH, QITOPUTMaMH M CHocodOamu
IIPUMEHEHUSI COBPEMEHHOT0 MaTEMaTUUYECKOT0 arapara JJis pelieHus 3a1a4

npodeccuoHanbHOM e TENbHOCTH.

KoneunbiMu pe3ynbTaTaMd OCBOCHMSI AMCHMIUIMHBI SIBJISIIOTCS  chOpMHpOBaHHbBIE
KOTHUTUBHBIEC JECKPUITOPBI <«3HAaTh», «YMETb», «BIAACThb», PACHUCAHHBIE IO OTACIbHBIM
KoMIleTeHIIMAM. POpMHUpPOBaHUE JECKPUNTOPOB ITPOMCXOAMT B TEUEHUE BCETO CeMecTpa Io
JTalmaM B paMKaX KOHTaKTHOM pa0oThl, BKJIIOYAIOIIEH pa3iMyHble BHUAbI 3aHATUH U
CaMOCTOSITENIbHOW PaboThl, ¢ IPUMEHEHUEM pa3IUYHbIX (OpM U MeTON0B oOyueHHs (Tabin.2).




Tabnuna 2 - PopMupoBaHHe KOMIETEHIIMH B TPOLIECCE U3YUEHUS AUCHUIUIMHBL:

Kon YpoBeHb Uuaukatopsl  JOCTHXKeHHs | Bunx  yueOHbIXx  3amstuii!, | KonTponupyeMsie pasiensl 1 TeMbl | OlEHOUYHBIE
KOMIIETEHIIUM | OCBOEHUS KOMIIETEHIIUN paGoTel, (GOPMBI U METOMBI | JUCHUILIMHBL CpEICTBa,
KOMIIETEHIIN I oOyueHusi, CHocoOCTBYIOIIUE UCIIOJIb3yEMBIE IS
(OpPMHUPOBAHUIO H PA3BUTHUIO OLICHKHU YPOBHS
KOMIIETeHIH A c(hOpMUPOBAHHOCTH
KOMIIETEHIIMH
1IK-2 3naem
Henocratounsni | [1IK-2. CtyneHT He crocoOeH | JIKIIMOHHBIE W TpakThdeckue | Paznen l. Anrebpanyeckue | Tekymuii KOHTPOJIb
YPOBEHb MIOHUMATh, 3aHATUA, CaMOCTOATEIIbHASL | CTPYKTYpPbI — ompoc,
COBEpLIEHCTBOBATH u | pabora oOyuaromuxcs, | Pazgen 2. Hagana treopuu rpynm KOHTPOJIbHAS
MIPUMEHSATH COBPEMEHHBIN | MOJrOTOBKA u cnada | Paznen 3. Ctpoenue rpynn paborta,
MaTeMaTU4YEeCKHM anmnapar IIPOMEKYTOYHON aTTECTALUU. Paznen 4. I'pynnet JIn TECTUPOBAHUE.
He 3HaeT OCHOBHBIX TEOpEM U
dopmyn reOMEeTpHH,
JUCKPETHOU MaTeMaTHKH,
(YHKIIMOHAJIBHOTO aHaln3a,
MIPUKIIATHON anreOpshl.
bazoBbiii [IK-2.1. Crymeatr wumeet | JlekuroHHbIE W TpakTuueckue | Pazmen 1. Anrebpandeckue | Tekymuii KOHTPOJIb
YPOBEHb HECHUCTEMAaTHU3UPOBAHHbBIE 3aHSTHS, CaMOCTOSITENIbHAS | CTPYKTYpBI — orpoc,
3HaHUsS TeopeM U (opmyn | pabora oOyuatomuxcs, | Paznen 2. Hauana teopuu rpynn KOHTPOJIbHAS
TEOMETPHH, JUCKPETHOM | IOJATOTOBKA u cmaya | Paznen 3. Ctpoenue rpynn pabora,
MAaTEMATUKH, MPOMEXXyTOUHOU aTTectanuu. | Pazaen 4. I'pynst JIu TECTUPOBAHUE.

(GYHKLIMOHAJIBHOIO aHaJu3a,
IPUKIIATHON anreOpshl.

! JleKuMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENbHAs paboTa. ..
2 HeoOX01MMO yKa3aTh aKTUBHBIE M HHTEPAKTHBHBIE METOIBI 00yUeHHs (HAPUMED, MHTEPAKTUBHAS JIEKIIUS, pab0Ta B MAIbIX IPYMIaX, METObI MO3rOBOTO INTYPMa M T.J.),
CHOCOOCTBYIOIINE PA3BUTHIO y 00YYAIOMINXCSl HABBIKOB KOMAHAHOW paboThl, MEXXIMYHOCTHON KOMMYHHUKALMHN, IPUHSTHUS PELIeHUH, TUIEPCKUX KaueCTB.
3 HaumenoBanue TeMel (pasjena) Gepercs u3 paboueii IporpamMMbl JUCIUTUIMHEL.
4 O1IEHOYHOE CPEJICTBO JIOJKHO BHIOMPATHCS ¢ YIETOM 3aIUIAHUPOBAHHBIX PE3YJIBTATOB OCBOEHHUS IUCIUILTMHBI, HATPUMED:
«3HaTh» — cobeceJOBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «Bnanets» — MHIMBHUTyaIbHBIA W TPYIIIIOBOM MIPOEKT, Kelc-3a1a4a, AesoBas (posenast)
urpa, mnopTQoino. ..




Cpennuii IIK-2.1.  Crynmentr 3Haer | JlekunoHHsle u npaxktuueckue | Pasznen 1. Anrebpanueckue | TeKkylmuii KOHTPOJIb
YpOBEHb OCHOBHOE COJiep’KaHue | 3aHATUSA, paboTa B MajblX | CTPYKTYpPHI — orpoc,
MaTepuaia JUCLUIUIMHBL. | Tpynnax, uHTepakTuBHas | Pasgen 2. Hauana reopuu rpynn KOHTPOJIbHAS
3HaeT OCHOBHBIE TEOPEMBbI U | JEKLUS, muckyceus, | Pasnen 3. Ctpoenue rpynn pabora,
bopMyIIBI T€OMETPHUH, | CAMOCTOSATEIbHAS pabora | Paznen 4. ['pynmst JIu TECTUPOBAHHUE.
JTUCKPETHON MaTeMaTHKH, | O0yJarouuxcs, MOAroTOBKa H
(YHKIMOHATBHOTO aHaNU3a, | caada IIPOMEXYTOUYHOMN
MPUKIIATHON anreOpshl. aTTeCTalluu.
Bricokuii [IK-2.1. Crynment cnocobeH | JlekunoHnHble W mpakTuueckue | Pazmen l. Anrebpandeckue | Tekymuii KOHTPOJIb
YpOBEHb MOHUMATh, 3aHATHS, paboTa B MalbIX | CTPYKTYpHI — orpoc,
COBEpLIEHCTBOBATH U | Tpymmnax, uHTepakTuBHas | Pasgen 2. Hauana reopuu rpynn KOHTPOJIbHAS
MPUMEHSITh COBPEMEHHBIN | JEKIHs, muckyceus, | Pasnmen 3. Ctpoenue rpymnmn paborta,
MaTeMaTUYECKUH armnapar. CaMOCTOSATEIIbHAs pabora | Paznen 4. ['pynmst JIn TECTUPOBAHUE.
3HaeT OCHOBHBIE TEOPEMbl U | OOYYAIOIIMUXCS, MOATOTOBKA U
(bopMyIibl reoOMEeTpHH, | cada IIPOMEXKYTOUHOMN
JTUCKPETHON MaTEeMaTHKH, | aTTeCTaIiH.
(YHKIIMOHAJIBHOTO aHan3a,
NPUKJIAJIHON anreOpsbl.
Ymeem
ba3zoBbrit [1K-2.2. Crynenr | JIekuuoHHble U mpaktuyeckue | Paznen 1. Anrebpanyeckue | Tekymuii KOHTPOJb
YpOBEHb UCIBITBIBACT  3aTPYAHEHHUSA | 3aHATHsS, paboTa B MalbIX | CTPYKTYphI — orpoc,
IIpY TPUMEHEHUU OCHOBHBIX | rpymnnax, uHTepakTuBHas | Pasgen 2. Hauana reopun rpynn KOHTPOJIbHAS
TeopemM " dbopmyn | mexius, nuckyccusi, | Pazgen 3. Ctpoenue rpyr pabora,
TEOMETPHH, JUCKPETHOM | CAMOCTOSATEIbHAS pabota | Paznen 4. I'pynns! JIu TECTUPOBAHUE.
MaTeMaTHKH, oOyyaromuxcsi, NOJAr0TOBKa M
(GYHKIMOHAIBHOTO aHaiM3a, | caada IIPOMEXKYTOUYHON
MPUKIIATHON anreopsl. aTTeCTalllu.




Cpennuii IIK-2.2  Crynent  ywmeer | JlekunonHsle u npaktuueckue | Pasznmen 1. Anrebpanueckue | TeKkylmuii KOHTPOJIb
YPOBEHb MIPUMEHSATH OCHOBHBIE | 3aHATHS, paboTa B MaNbIX | CTPYKTYpbI — ompoc,
TEOPEMBI u dopmynsl | Tpynmax, uHTepakTuBHas | Pasgen 2. Hauana reopuu rpynn KOHTPOJIbHAS
reOMETPUH, JUCKPETHOM | JIEKIu4, nuckyccus, | Pazpen 3. Ctpoenue rpyni pabora,
MAaTEMATUKH, CaMOCTOSITENIbHAS pabora | Paznen 4. ['pynmst JIu TECTUPOBAHHUE.
GyHKIIMOHAJIBHOTO aHalu3a, | 00y4aroIuxcs, MOATOTOBKA U
NPUKIAJAHON  anreOpbl, HO | crava MIPOMEKYTOYHOU
JIOITyCKaeT HE3HAUYMTEJIbHbIC | aTTECTALUH.
OIIIMOKHU.
Bricokuit I1K-2.2. Crynent Ha | JlekunoHHbIle U NpakThudeckue | Pazmen 1. Anrebpanyeckue | Tekymuii KOHTPOIb
YpOBEHb BBICOKOM  ypPOBHE  YMEET | 3aHATHUS, padoTa B MAaJbIX | CTPYKTYPBI — orpoc,
MIPUMEHSATH OCHOBHBIE | rpymnmnax, nHtepaktuBHas | Pasgen 2. Hauana teopuu rpynn KOHTpPOJIbHAA
TEOPEMBI u (GOpMyITBI | JIEKIIHS, nuckyccus, | Paznen 3. Ctpoenue rpymnm pabora,
r€OMETPUH, JUCKPETHOHM | CAMOCTOSITENIbHAs pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
MaTeMaTHKH, oOyuyaromuxcsi, NOJAr0TOBKa M
(GYHKIIMOHAJIBHOTO aHalu3a, | cravya MIPOMEXKYTOYHOU
IPUKIIATHON anredpshl. aTTeCTalllu.
Braoeem
ba3zoBbrit [1K-2.3. Cryznent Ha 6a3oBoM | JlekunoHHble M mpakTHueckue | Pasznmen 1. Anrebpanyeckue | Texkymuii KOHTPOJIb
YPOBEHBb YPOBHE BIIQJICET METOJaMH, | 3aHATHsS, paboTa B MalbIX | CTPYKTYPHI — orpoc,
IpUeMaMHy, ajiropuTMaMu H | rpymnmnax, uHTepakTuBHas | Pasgen 2. Hauana reopuu rpynn KOHTPOJIbHAS
crioco0amu IPUMEHEHUs | JEKLUs, muckyceus, | Pasnen 3. Ctpoenue rpynn pabora,
COBPEMEHHOTO CaMOCTOATEIIbHAS paborta | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
MaTeMaTHYeCcKOro ammapara | o0yJaromuxcs, MOATOTOBKa MU
JUIst pelieHus 3aj1a4 | crava MIPOMEXKYTOUYHOMN
npodeccuoHaIbHON aTTeCTallUN.

JIESITELHOCTH.




Cpennuii [IK-2.3. CtyneHt Ha cpeqHeM | JlekuvoHHble U npakTuueckue | Pasgen 1. Anrebpanyeckue | Tekymmii KOHTPOJb
YpOBEHb YpOBHE BIaZieeT METOJaMH, | 3aHATHS, paboTa B MalbIX | CTPYKTYpPbI — orpoc,
npueMaMu, aJrOpUTMaMH U | CPYIIax, uHtepaktuBHas | Pazgen 2. Hauana Teopuu rpynn KOHTpPOJIbHAS
crocobamu OPUMEHEHUs | JeKIHs, muckyceus, | Pasnen 3. Ctpoenue rpynn pabora,
COBPEMEHHOTO CaMOCTOATEIIbHAS paborta | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
MaTeMaTUYeCKOro ammapara | 00yJaroImuxcsi, MOArOTOBKAa U
JUTSt perieHus 3a/1a4 | crava MIPOMEXKYTOYHOM
npodeccuoHanbHOM aTTecTalluu.
JIeSATEITLHOCTH.
Bricokuit [IK-2.3. Crynenr Buageet | JlekunoHnHele u npaktuueckue | Paznmen 1. Anrebpanyeckue | Tekymuii KOHTPOIb
YPOBEHb KOHIIETITYaJIbHO- 3aHATHSI, paboTa B MaJbIX | CTPYKTYPHI — ompoc,
MOHSITUIHBIM anIapaToM. rpymnmnax, unTepaktuBHas | Pa3gen 2. Hauana reopun rpymnn KOHTPOJIbHAS
Bnaneer METOAaMH, | JICKIIHUS, nuckyccus, | Paznen 3. Ctpoenue rpymnm pabora,
npueMaMy, ajJroOpuTMaMd U | CaMOCTOSITEIbHAS pabota | Paznen 4. I'pynnst JIu TECTHUPOBAHUE.
crioco0aMu MpUMEHEHUs | O0y4JaroImmXxcs, MOATOTOBKA M
COBPEMEHHOTO ciaya MIPOMEXKYTOYHOMN
MaTEeMaTUYeCKOro arrmapara | aTTeCTalluH.
JUTSt peuieHus 3a1a4
npodecCuoHAIbHON

ACATCIIBHOCTH.




2. IIEPEYEHb OIIEHOYHBIX CPEJACTBS

Tabauma 3
No | HaumeHnoBanue | XapakTepUCTUKa OLIEHOYHOTO CPEACTBA [IpeacraBnenue oueHoyHoro cpeacrtsa B @OC
OLICHOYHOI'O
CpeacTna
1. Omnpoc CpencTBo KOHTPOJISI yCBOCHUS yueOHOr0 MaTepuasa TEMBI, Bonpocsl mo Temam/pazaenaM JUCIUILIAHBI
pazzena WiM pasJenoB JUCLMILIMHBIL, OPraHU30BaHHOE KaK
yueOHOE 3aHsTHE B BUJE COOECEI0BAaHUS IPENOIaBATENS C
00yJaroIMMHUCH.
2. KoHntposbHas CpencTBO KOHTPOJISI YCBOSHHMS Yy4eOHOro Marepuaja TeMbl, | BapuaHThl KOHTPOIBHOM paboThI
paboTta pa3zena WM pa3lieloB JUCHUIUIMHBI, OPraHU30BAaHHOE Kak
yueOHOe 3aHSATHE B BUIEC MPOBEPOYHONM KOHTPOIBHOU pabOThI
0 MPONJEHHBIM pa3jiesiaM JUCHUTIINHBI
3. TectupoBanue | CpeAcTBO,  MO3BOJISIIONIEE  OIEHUTh  YpOBEeHb  3HaHMU | TecToBble 3aaHUs
oOyudaromierocss myTeM BbBIOOpa MM OJHOTO M3 HECKOJBKHUX
BapHMaHTOB OTBETOB Ha IIOCTaBJIEHHBIM Bompoc. Bo3MoxkHO
HCIIOJIb30BaHUE TECTOBBIX BOIPOCOB, MPEIyCMaTPUBAIOIINX
BBOJI OOY4YarIIMMCS KOPOTKOTO M OJHO3HAYHOrO OTBETa Ha
IIOCTaBJIEHHBIA BOIIPOC.

® VKa3bIBAOTCS OLIEHOYHbIE CPEJICTBA, IPUMEHSIEMBIE B XOJI€ Pean3aiu padodeil IporpaMMbl JAHHON JUCLIUILTHHBL.




3. OMIMCAHUE IOKA3ATEJIEH 1 KPUTEPUEB OLIEHUBAHUSA KOMIIETEHIIAIA

OrneHuBaHue pe3yabTaToOB 00YUYEHUS MO0 AUCHUILTNHE «MaTeMaThKay OCYIIeCTBISETCS B COOTBETCTBUH ¢ I1oJ0kKeHneM o TeKyIieM KOHTpOoJIe
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[TpenycMOTpeHsI clieayromre BUabl KOHTPOJIS: TEKYIIMH KOHTPOJIb (OCYIIECTBIEHUE KOHTPOJIS BCEX BUIOB Ay JUTOPHON U BHEAYTUTOPHOM
JESITEeIbHOCTH 00YYAIOIIErocs ¢ HEbI0 MOMyYeHUs NEPBUYHON HH(OPMAIH O XO/1€ YCBOCHHS OT/IEIBbHBIX JIEMEHTOB COACPKAaHUS TUCIUILIIMHbI) U
MIPOMEXKYTOUHAsl aTTecTalus (OLIEHUBAETCS YPOBEHb M KAUECTBO MOATOTOBKH 110 AUCLHUILIIMHE B LIEJIOM).

[Toxazarenu ¥ KpUTEpUHU OLIEHUBAHUS KOMIIETEHIINH, (POPMHUPYEMBIX B IIPOLIECCE OCBOSHUS TaHHOM TUCUUIUIMHBI, ONUCaHbI B Ta0I. 4.

Tabmuia 4.



Kon YpoBeHb ocBoeHus | HMuaukatopel Kpurepuu ornieHuBaHus pe3yabTaTOB O0yICHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMITIETEHIINH
1IK-2 3Haer
Henocratounsrii yposens | [TK-2.1. He 3naem snauumenvHou uacmu mamepuana Kypca, He CROCOOeH CAMOCMOSAMENbHO
Onenka 8b10€151Mb 21AGHbIE NONONACEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHDL.
«HEYIOBJIETBOPUTEIILHO.
ba30BbIi1 ypoBeHb 1IK-2.1. 3naem mne menee 50 % ocHO8HO20 Mamepuana Kypca, OOHAKO UCHbIMblEAem
Onenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.
«YIOBIETBOPUTEIILHO.
Cpennuii ypoBeHB IIK-2.1. 3naem ocHogmyl0 uacme Mmamepuana Kypcd, CHOCODeH NPUMEHUMb U3VYeHHbII
O1eHKa «XOpOIIOoy. mMamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAYUmenbHble 3ampyOHeHUs 6 peueHuu
3a0auy.
Bricokwuii ypoBeHb 1IK-2.1. Ilokazvieaem 2nyboxkoe 3HaHUe U NOHUMAHUE MAmMepuand, ChocobeH NpUMeHUms
OrneHka «OTJIMYHOY. U3YYeHHbIU Mamepuan Ha NPaKmuke.
Ywmeer
ba3oBsIil ypoBeHb TIK-2.2. Ymeem e6ocnpouzeecmu ne memee 50 % ocHosnoco mamepuana Kypcd, OOHAKO
ucnwvimvleaem 3ampyOHeHUsi NPU peueHuu NpaKmuyecKux 3a0ay.
Cpennuii ypoBeHb 1IK-2.2. Ymeem pewamsv cmanoapmuvie npogheccuonanvHvie 3a0ayu ¢ - NPUMEHEHUeM
NOJIYYeHHbIX 3HAHULL, UCNbIMbl8Aen He3HAYUMelbHble 3aMPYOHEeHUs 8 peuleHuU 3a0ad.
Bricokwuit ypoBeHb 1IK-2.2. Ymeem pewamv cmanoapmusie npogeccuonanvhvie 3a0auu ¢ - npuMeHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3vleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuwiums 3a0a4y npu usMeHeHuu GopmyaIuposKu.
Bnaneer
ba3oBblii ypoBEeHB 1IK-7.3. Cmyodenm 6nadeem OCHOBHLIMU HABLIKAMU MEOPEMUUEecKo2c0 U NPAKMU4ecKoco
1IK-2.3. npUMeHeHuss  Memo0o8  AHAIUMUYECKOU  2eoMempuu, JUHEUHOU  aneeopvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamusuposanHvle 3HAHUS OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb TIK-2.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3YUEHHO2O0 Mamepuaid, 61aoeem HaABbIKAMU

meopemu4ecKoco U npakmu4iecCKkoco npuMeHerus Memoo08 aHAIUMUYecKou ceomempuu,
AUHEUHOU a/zze6pbz u mamemamudeckozo auvanusza. Hcneimwisaem He3HaA4UMenbHble




3ampyOHeHUs 8 peueHuU 3a0au.

BeIcokuii ypoBeHb

1IK-2.3.

Cg0000HO 61a0€em HABLIKAMU MEOPEeMUUecKko20 U HNPAKMUYecKkoeo npumMeHeHus
Memo008 aHANIUMUYeCKOU 2eoMempul, JIUHelHOU aneebpbl U MaAmemamuyecko2o
amanuza, nokasvigaem 21Y0OOKOe 3HAHUe U NOHUMAHUE U3YYEeHHO20 Mamepudaia.
Cmyoeum 6nadeem KOHYENMyaibHO-NOHAMULIHbIM ANNAPATNOM, HAYYHbIM SA3bIKOM U
mepmunono2uell npopeccuoHaIbHoU 0eamenrbHOCMU.




4. MeTogu4eckne MaTepUaJibl, ONpeAe/siiolne Mpouexypbl

OLICHMBAHUS Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme yCTHOrO onpoca:

Y CTHBIH OMPOC UCTIOAB3YETCS IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0YJarOIUXCs 10
JTUCIUIUIMHE B KadyecTBE IMPOBEPKH pE3yNIbTaTOB OCBOCHHUs Marepuana. Kaxaomy cTyaeHTy
BbIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO C(OPMYIUPOBAHHBII Borpoc. OTBET JOJIKEH ObITh YETKUM
U KpaTKUM, COJEp>KallliM BCE OCHOBHBIE XapaKTEPUCTHKU OMHMCHIBAEMOro moHsATus. B cBoem
OTBETE CTYACHT JIOJDKEH IMOKa3aTh YMEHHS IMPOCIEeKHUBATH MPUYHMHHO-CIEICTBEHHBIC CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeJIbCTBA.

KonTtpouabnas padora
CpencTtBo NpOBEpPKUM YMEHUH NPUMEHATh MOJIYYEHHbIE 3HAHUS MU pELIeHMs 3aaad
OIIPEIEIIEHHOTO THIIA 110 TEME WU PA3ACILy

TecTupoBanus

Tect npeacrasnser co00H KOHTPOIBHOE MEPOIIPHUATHE MO YUEOHOMY MaTepHally Kaxa0i
TeMbl (pa3jena) [AUCUUIUIMHBI, COCTOSIILEE B BBIIOJIHEHHUH OOY4YalOIIMMCS CHCTEMbI
CTaHJAPTU3UPOBAHHBIX 3aJaHUM, KOTOPAs O3BOJISIET aBTOMATU3UPOBATh IIPOLIEYPY U3MEPEHUS
YPOBHSI 3HAHUH U yMEHUI 00y4aroierocs.

TecTupoBaHue ABISIETCS CPEACTBOM TEKYIIETO KOHTPOJS YCIIEBAEMOCTH OOYYarOIIHXCsI
0 JAMCUUIUIMHE W MOXET BKJIKYaTh B ce0s Cleqylole TUIbl 33JaHuil: 3aJaHue C
€MHCTBEHHBIM BBIOOPOM OTBETAa U3 MPEJIOKEHHBIX BAPUAHTOB, 33JaHME Ha ONpEICIICHUE
BEPHBIX Y HEBEPHBIX CYXKJIEHUI; 3a/laHie C MHO)KECTBEHHBIM BEIOOPOM OTBETOB.

B KaXX10M 3aJaHu HCO6XOI[I/IMO BI)I6paTB BCC IMPAaBUJIbHBIC OTBCTHI.

5. MarepuaJjibl 11 IPOBeIeHHUS TEKYLEro KOHTPOJIA U
NMPOMEKYTOYHOM aTTeCTALMHU

3ananus B popme onpoca
Pa3nea 1. Anrebpanyeckue CTpyKTypbI
1 AGeneBsl TPYIIIBL.

2 Konb1a u mosms.

Pa3nea 2. Hauana Teopun rpynn

1 ['pynnel cuMmeTpun.

2 [{uknuyecKkue rpymnisl.

3 CucTembl MOPOKIAOIINX.

4 Pa30Ouenue Ha cMeXHbIE KIIACChI.
5 ["oMmoMOphU3MBIL.

Pa3nea 3. Crpoenue rpynn

1 [Tonsitue mpocroii rpynns! Teopems! Cuiosa.
2 CB00OIHO MTOPOXKIEHHBIE a0€NEBbI TPYIIIIHI.

3 [Tepuonuueckue abesieBbl IPYIIIbI.



Jlunelinbie mpecTaBICHUS TPYIII U anreop.
WMHBapuaHTHBIE TOAIPOCTPAHCTBA.

Henpusoaumbie u BrojiHE MPUBOANMBIE MPECTABICHUS.
[IpencraBiaeHns KOHEUHBIX a0ENEBBIX TPYIIL.

AnTeOpshl C IeNeHUEM.

Teopema @pobeHnyca

O 0 3N DN K~

Paznea 4. I'pynnbi JIn

1 Omnpenenenue u npocreiue cBoiictsa rpynmn Ju.
2 DKCTOHEHITUAIBHOE 0TOOpaKeHHUE.

3 Kacarenpnas anre6pa JIu rpynm Jlu.

4 JIuneitnplie npeacTaBiaenus rpyni Jlu.

KonTpommpyemsbie komnereniuu: 11K-2
OyeHnxa KomMnemenyutl OCyWecmeaisiencs 8 coomseemcmauu ¢ madauyet 4.

3aganusa B (opMe AYAUTOPHBIX KOHTPOJBLHBIX M CAMOCTOAATEIbHBIX
paodor

1. JlokaxxuTe, 4TO B OMpEACNICHUU TPYIIBI JOCTATOYHO OBLIO MpeArnojaraTh HaIUYUe
JIEBOTO HEUTpaIBHOTO (€ * a = a 17151 J1iroooro a € G) u 1eBoro oopaTHoOro (a’+ a = €) AJIIEMEHTOB.

2. Ilycte M — npouszBonbHOe MHOXecTBO U E(M) — MHOXecTBO oToOpaxenuit M B M
(nmpeoOpa3oBanuii MHoxkectBa M). B kauectBe OumnapHoil omepanuu Ha E(M) paccmorpum
cynepno3uiu otodpaxenuii. Musimu cioamu, ecnu f, g € E(M), to f - g — Ttakoe
orobpaxenue, uro (f - g)(x) = f(g(x)) g moboro x € M. Jlokaxure, 4To 3Ta omnepanus
acconuaruBHa. Kakoe oToOpa)keHHe SBISIETCS €€ HEUTPaIbHBIM JIEMEHTOM?

3. Jokaxwure, 4To MHOXecTBO S(M) OMEKTHUBHBIX 0TOOpakeHnit MHOXkecTBa M Ha ce0st ¢
orepanueil, BBeIEHHOH B ynp. 2, o0pa3yer rpymnmy.

4. Jlokaxwure, 4yTo J1I00YIO MMOICTAHOBKY MHOKECTBA U3 N 3JIEMEHTOB MOYKHO MPEJCTaBUTh
B BUJIC IPOU3BE/ICHHS HENEPECEKAIOIIMXCs (HE3aBUCUMBIX) IIUKIIOB.

5. Ilo xopupyrouieMy MHOTOUJIEHY ' +x+x+1 NOCTPOUTH MOJMHOMHUAIbHBIE
KOBI IS ABOMYHEIX cooOmenui 0100, 10001101, 11110.

6. Ilpunagnexar nu koxy lomes komoBeie cimoBa 10000101011111010011111 w
11000111011110010011111?

KonTtpomupyembie komnerenuuu: 11K-2
Oyenxa KomnemeHyutl 0CyWecmesisiemcs 8 Coomeemcmasuu ¢ maonuyet 4.

3ananue B popmMe TeCTUPOBAHUA

1. KommuectBo nadopmanmu I (a; ) , comeprkanieecs B CUMBOJIE ai u3 andaButa A
o0BeMa m Tpy 3HAYCHUH BEPOATHOCTHU P(a; ) , OTIPEAEISAETCS BHIPAKEHUEM:
a)I(ai)=logp(ai); 6)I(ai)=—logp(ai);

1
B)I(ai)=logm;r)l(ai)=—logp(ai)

2.9uTtponus H (A) AuCKpeTHOT0 HCTOYHMKA Oe3 maMaATu ¢ andaButoM A odObeMa m
MIPU 3HAYEHUSX BEPOSATHOCTEH CUMBOJIOB a; , PABHBIX P(ai ) , ONPEACISICTCS BRIPAKCHUEM:
m

m
1



moy

D H (&) =3, logp(@a) ) H(A)=-) ~ —Z5logp(an:
B) H (A) =Ei2, log = 1) H(A) =~ p () log p(ai)

3.9uTpomnus H (A) 1ucKkpeTHOro HCTOYHHKA ¢ aipaBUTOM A 00beMa m orpaHuyYeHa
HEPaBEHCTBOM:

2) 0 <H (A) <log—: 6) 0 < H(A) < log m ;

B) 0 <H(A)<logm;r)0<H(A)<logm.

4.9uTtporus H (A) ABOMYHOTO UCTOYHMKA MPU 3HAYCHUU BEPOSTHOCTEH CUMBOJIOB
p(al) =p up(a2 ) =1— p onpenensieTcsi BHIpaKEHUEM:

a) H(A) = —p log p— (1- p) log(1-p) ; 6) H(A) = p log p+ (1-p) log(1-p) ;

8) H(A) = —p log p+ (1- p) log(1-p) ; 1) H(A) = p log p— (1-p) log(1-p) .

5.CoBmectHas 3uTponus H (A, B) TMCKpETHBIX HCTOYHUKOB C andaButamMu A u B
BBIPA)KAaETCsI Yepe3 IHTPOIHIO
H (A) ancam0ms1 A ¥ yCIIOBHYIO SHTPOITHIO

H(@B/A)

COOTHOILICHHEM:

a) H(A, B)=H(B/ A)-H(A) ; 6) H(A, B)=H(A)+H(B / A) ;

B) H(A, B)=H(A)/H(B/A);r) HAA, B)=H(A)-H(B/A).

1 0

N B W
eI o~ I o B o

KonTponupyembie komnereniuu: 11K-2
Oyenxa Komnemenyutl OCyWecmeaisiemcs 8 coomseemcmauu ¢ madauyet 4.

Bonpocsl k 3a4ery ¢ OLEHKOM

1. Pa3bueHne Ha cMexHbIe KIacchl U Teopema Jlarpamnika.

2. IToarpynnel TUKJINYECKOU IPYIIIIBL.

3. KoHcTpykuus GpakToprpymnmnsl 1 OCHOBHasi TeOpeMa 0 roMOMOpGHU3Max IpyIiil.

4. [lepBas Teopema 06 nzomopdusme.

5. KomMyTaHT rpynmsl 1 Teopema 00 abeneBbIX (pakToprpymmnax.

6. LlenTp 1 Teopema o dakTOprpyIIe mo HeHTpy.

7. Teopema o romomMopdHOM 00paze MpsiMoro NPOU3BEICHHUS.

8. [TonsTHE pa3pelIMMOCTH rpynibl. Pa3pemmmocTs KOHEUHOM p-TPYIIIHL.

9. HetictBus rpynm. CTaOUIN3aTopsl TOUEK, JUTMHBI OPOUT.

10.  [euictBue conpsbxenuem. Kmaccsl conpsbkeHHOCTH. Teopema O LEHTpe KOHEYHOR
P-TPYIIIBL.

11. [lepBas Teopema CuitoBa (CyIiecTBOBaHUE).

12.  Bropas teopema CuinoBa (CONpsKEHHOCTB).

13. ITpocrota rpynisl As.
14.  IIpocrora rpymmsr SO(3).

15.  KoneuHo nopoxkaeHHas rpymmna 6e3 kpyuenusi ceoooana. [lonarue panra.
16.  Teopema O CyIIECTBOBaHHHM COTJIACOBAaHHBIX 0a31COB CBOOOTHOM abeneBoi
IpyNIbl KOHEYHOTO PAaHra U €€ MOATPYIIIEL.



17.  IlpsiMoe 1OKa3aTENLCTBO TEOPEMBI O CTPOSHUH KOHEYHBIX a0eNIeBbIX p-TPYIIIL.

18. TeopeMa 0 CTpOCHHH KOHEUHO IMMOPOKICHHOM a0eIeBOM IPYIIIbI KaK CIIEICTBHE
TEOPEMBI O COIIACOBAHHBIX Oa3Mcax.

19.  OcHoBHas TeopemMa 0 KOHEUHbIX a0eseBbIX rpynnax. FiHBapuaHTHbIE MHOKUTEIH,
3JIEMEHTapHBIE IEIUTEIH.

20. OKBHBaJICHTHbIE MHOXeCTBa MaTpull. Jlemma Illypa u ee cieacTBusi.

21.  Teopema 0 HEIPUBOAUMON MaTPUUHOM IPyMIE ¢ KOHEUHBIM LIEHTPOM.

22.  Teopema 0 IOJIHOM MPUBOJUMOCTH KOHEUHBIX MaTPUUYHBIX TPYIII.

23.  MarpuuHoe npeacraBieHne KoHeuHou rpynmnsl Ha C.

24. I'eomeTpuuecKuil 361K TEOPUU IIpecTaBiIeHui. [IpuMepsl TMHENHBIX
npencrasieHuil. [lepexon Kk MaTpUYHBIM NPEACTABICHUSIM.

25. Kaxxnast HeabeneBa KOHEUHAsI TPYIIIA UMEET HEITPUBOUMOE TIPEICTABIICHUE
6oJIblIIe €AUHULIBI HAJ] JIOOBIM [T0JIEM HYJIEBOM XapaKTEePUCTUKH.

26.  Omnwucanue BceX HENPUBOAMMBIX KOMIUIEKCHBIX IIPEICTABICHUI KOHEYHON
abeneoil rpymnmel. Teopema JBONCTBEHHOCTH.

27.  Teopema 0 uncile OJHOMEPHBIX KOMIUIEKCHBIX ITPEICTaBICHUN KOHEUYHOW IPYIIIIBIL.

28.  Kaxzmoe KOMIIJIEKCHOE IIPEJCTABIEHUE KOHEYHOH IPYIIIbI SKBUBAJIEHTHO
YHUTApHOMY.

29. JleiicTBUe TMHEIHO IPYIITBI CTETIEHU N Ha OJHOPOAHBIX (popMax oT n
nepeMmeHHbIX. [loHsTHE 00 MHBapHaHTax JUHENHHON rpynnbl. [Ipumepsl.

30.  Upneansi koser. DakTOPKOJIBIIO.

31.  OcHoBHas Teopema 0 romomopdu3zmax koJjel. Kosblia riiaBHbIX U1€aI0B.

32.  AureOpsl Haj NOJIEM: acCOMAaTUBHBIE anredpsl u anreOpst Ju. [lpumeps.
["'omomopdu3mel anredp.

33.  Wpeans! B anreOpe MHOrouseHoB. [IpocroTa MmaTpuyuHOi anredpsl.

34.  T'omomopdHubie 00pa3sl anredpsl MHOrouseHoB. [Toms anrebpanyeckux ymces.

35. ITone pasnoxxenus MHOrowieHa. IIpumepsr.

36.  CymecTBoBaHME KOHEYHOTO MOJIS JIF0OOT0 mopsiaka q=p" .

37.  EIMHCTBEHHOCTb KOHEYHOTI'O MOJIS 3alaHHOTO MOPSAKA.

38.  ABTOMOp(U3MBI KOHEYHOTO MOJIS.

39.  AureOpsl ¢ nenenneM. AnreOpa KBaT€pHHUOHOB.

40.  Teopema dpobennyca.

KonTponupyembie komnereniuu: 11K-2
Oyenka KomMnemeHYyull OCyuecmesiemcs 8 COomeemcmauu ¢ maoauyet 4.
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