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HACIHOPT ®OHJIA OLHEHOYHbBIX CPEJICTB
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OIIMCAHME IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHHUSI KOMIETEHIINIA

METOAUYECKHUE MATEPUAJIBL, ONPEJAEJAIOIIME ITPOLEAYPbI
OIIEHUBAHUSA PE3YJIBTATOB OBYUEHUSA, XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMHUPOBAHUS KOMIETEHIIAM

MATEPHUAJIBI JJIA ITPOBEAEHUA TEKYINETI'O KOHTPOJISA U
MPOMEXXYTOUYHOM ATTECTALIUH



1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

no aucuuruiune «IIpuknagnas anredpa»

OI1CHOYHBIC CPEICTBA COCTABISIOTCSI B COOTBETCTBHM C pabodedl mporpaMMoit
JAUCHUIINIMHBI U TPCACTABJIAIOT C0601>'I COBOKYITHOCTb KOHTPOJIbHO-U3MCPUTCIIbHBIX MAaTCPUAIOB
(TMmoBBIe 3amaun (3aJaHus), KOHTPOJBbHBIC PAaOOTHI, TECTHl M Jp.), NMpEIHA3HAUYCHHBIX IS
HU3MCPCHUA YPOBHA JOCTUKCHHUA OGy‘-IaIOH_[I/IMI/ICSI YCTAHOBJICHHBIX PC3YJIbTATOB 06yquH51.

O1eHOYHBIC CpEACTBAa WCIOJNB3YIOTCS TMPH  MPOBEACHUM  TEKYIIErOo  KOHTPOJIS
YCIIEBACMOCTH M MIPOMEKYTOTHON aTTECTAIIUU.

Tabmuuma 1 - Ilepeuenp KommeTeHUMH, (OPMHPYEMBIX B IPOLECCE OCBOCHHS
JUCLUIINHEI
Koxa
HaumenoBanue pe3ysbTara 00y4eHus
KOMIIeTCHIIUH
[1K-2 CrnocobeH NOHMMATh, COBEPUICHCTBOBATH U IPUMEHATh COBPEMEHHBIN

MAaTeMaTUYECKU anmnapar

[1IK-2.1. 3HaeT ocHOBHBIE Te€OpeMBbl U (HOPMYIIBI MAaTEMAaTUYECKOTO aHAIIN3a,
TEOMETPHH, JUCKPETHOW MaTeMaTUKH, Iu(QepeHInanbHbIX YpaBHEHUH,
TEOPETUUECKUX OCHOB UH(OPMATUKH, YHCIIEHHBIX METO/IOB,
(YHKIMOHATHLHOTO aHAJIH3a.

[IK-2.2.  YMeer TmpHUMEHITh OCHOBHbIE TEOpPeMbl U  (POPMYIIBI
MaTEeMaTUYeCKOro  aHajliu3a, TIEOMETPUM, JUCKPETHOM  MaTeMaTHKH,
muddepeHIIMaTbHbIX ypaBHEHUH, TEOPEeTUYECKMX OCHOB HH(POPMATUKH,
YHCJIEHHBIX METOJIOB.

[IK-2.3. Bnanmeer wmerogamu, NpHEMaMH, IrOpUTMaMH M CHocodamu

MPUMEHEHHSI COBPEMEHHOT'0 MaTeMaTHYeCKOro arapara i peleHus 3a1ad
npodeccuoHanbHOM e TENbHOCTH.

KoHeunsiMu pe3ynbpTaTaMH OCBOCHHS JUCIHIUIMHBI SBISIFOTCS  COPMHPOBAHHBIC
KOTHUTHBHBIE JECKPUNITOPHI «3HATB», «YMETh», «BIAJETH», PACIUCAHHBIE IO OTACIHHBIM
KoMmreTeHIusIM. POpMHUPOBaHUE NECKPHUIITOPOB IMPOUCXOANUT B TEUEHHE BCErO CEMecTpa II0
JTalmaM B paMKaX KOHTaKTHOM pa0oThl, BKIIOYAIOIIEH pa3iMyYHble BHIbI 3aHATUH U
CaMOCTOSITENIbHOM paboThl, ¢ IPUMEHEHHEM Pa3IMYHBIX (GOpPM U MeTOJO0B 00yueHHs (Tabi.2).




Tabnuia 2 - DopMupoBaHre KOMIETEHIIMI B TPOLECCE U3YyYEHUS UCHIUTUIHHBL:

Kon YpoBeHb Uupukatopsl  JOCTIXKeHUs | Bun  yueOubix  3amstuiil, | KonTponupyembie pasaens! u Tembl | OneHOUHbIE
KOMIIETCHIIUM | OCBOCHUS KOMIIETCHIIUH paboThl, (GOPMBI M METOJbl | AUCIHUILIMHBL CpEICTBa,
KOMIIETEHIIUH o0y4eHHs, CIIOCOOCTBYIOIIHE UCIIOJIB3YEMBIC IS
(GOpMHPOBAHHUIO M PA3BUTHUIO OLICHKHU YPOBHS
KOMIIETEHIIHi c(OpPMHPOBAHHOCTH
KOMIIETCHIIMH
1IK-2 3naem
Henocrarounsiit | [IK-2. CrynenT He cnocoOeH | JlekunonHele u npaktudeckue | Paspen 1. Anrebpanueckue | Tekymuii KOHTPOJIb
YpOBEHb MOHUMATh, 3aHSTHS, CaMOCTOATEIIbHASL | CTPYKTYPBI — ompoc,
COBEpLICHCTBOBATH u | pabota oOyuaromuxcs, | Pa3zaen 2. Hayana teopuu rpynn KOHTPOJIbHAS
MIPUMEHSATD COBPEMEHHBIN | MOJIrOTOBKA u cnada | Paznen 3. Ctpoenue rpymm pabora,
MaTeMaTUYECKUN anmnapar IIPOMEXYTOYHOM arrectauuu. | Pasnen 4. I'pynnst JIn TECTUPOBAHUE.
He 3HaeT 0CHOBHBIX TEOpEM U
bopmyn rE€OMETPHH,
JIUCKPETHOM MaTEMAaTHKH,
(GYHKLIMOHAJIBHOIO aHaIu3a,
MPUKIIATHON anreOpshl.
ba3zoBbrit [IK-2.1. Cryaent wumeert | JlekunoHnHele M mpaktudeckue | Pazmen 1. Anrebpanyeckue | Tekymmii KOHTPOJb
YpOBEHb HECHCTEMAaTHU3UPOBAaHHBIE 3aHATUA, CaMOCTOATEIIbHASA | CTPYKTYpHI — ompoc,
3HaHUs TeopeM M (opmyn | pabora oOyuaromuxcs, | Pa3zaen 2. Hayana teopun rpynmn KOHTPOJIbHAS
T€OMETPUH, JTUCKPETHOM | TOATOTOBKA " cnada | Paznen 3. Ctpoenue rpynn pabora,
MaTEMaTHKH, IIPOMEXYTOUHOM arrectauuu. | Pasnen 4. I'pynnel JIn TECTUPOBAHUE.

(YHKIIMOHAJIBHOTO aHaln3a,
NPUKJIAJHON anreOpsbl.

! JleKuMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENbHAs paboTa. ..
2 HeoOX0MMO yKa3aTh aKTUBHbIE M HHTEPAKTUBHBIE METOIbI 00yUeHHUs (HAPUMED, MHTEPAKTUBHAS JIEKIUs, pab0oTa B MabIX IPYNIAX, METObl MO3rOBOIO INTYPMa M T.J1.),
CIOCOOCTBYIOIIHE PA3BUTHIO Yy 00yUAIOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIIeHUH, TUASPCKIX KadeCTB.
% Haumenosanue TeMbl (pasjena) 6epercs u3 paboueii IIporpamMmMbl JUCIUIUIMHBL.
4 OLeHOYHOE CPEICTBO JIOJKHO BHIOHPATHCS C YUETOM 3alIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHUS IUCIUUILIMHBI, HAPUMED:
«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «Bnanets» — MHIUBHUTya bHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)
urpa, noptdoimo. ..




Cpennuit IIK-2.1. Crynent  3Haer | JIekunmoHHbIE W TpakThyeckue | Pazmen 1. Anrebpandeckue | Tekymuii KOHTPOJIb
YPOBEHb OCHOBHOE COJIep’KaHue | 3aHATUS, padoTa B MAaJbIX | CTPYKTYPBI — ompoc,
Marepuana JUCUUIUIMHEL. | Tpynnax, nHTepaktuBHas | Pasgen 2. Hauana Teopuu rpynn KOHTPOJIbHAA
3HaeT OCHOBHBIE TEOPEMbI U | JIEKIIMS, nuckyccusi, | Pazgen 3. Ctpoenue rpyri paborta,
bopMyIbl TEOMETPHH, | CAMOCTOSTEIbHAS pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
JTUCKPETHOU MaTEMaTHKH, | O0yJaronuXxcs, MOJArOTOBKA H
GyHKIIMOHAJIBHOTO —aHalu3a, | caada MIPOMEXKYTOYHOU
IPUKIIATHON anreopsl. aTTeCTallUu.
Bricokuit [IK-2.1. Crynent cnocobeH | Jlekunonusle u mpaktuueckue | Pazmen 1. Anrebpandeckue | Tekymuii KOHTPOJb
YPOBEHb MOHUMATh, 3aHATUS, paboTa B MaIbIX | CTPYKTYpPHI — ompoc,
COBEPILEHCTBOBATh U | rpyIImax, nHtepaktuBHas | Pasgen 2. Hauana teopuu rpynn KOHTpPOJIbHAA
MIPUMEHSATD COBPEMEHHBIN | JICKITHS, nuckyccus, | Paznen 3. Ctpoenue rpymnm pabora,
MaTeMaTUYeCKUil anmnapar. CaMOCTOATEIbHAS pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
3HaeT OCHOBHBIE TEOPEMbI U | OOYYAIOIIMXCS, TOJITOTOBKA M
bopMyIbI reoMeTpHuH, | craya MIPOMEXYTOYHOU
JTUCKPETHOU MaTE€MaTUKH, | aTTECTaIUH.
(GYHKIIMOHAIBLHOTO —aHalu3a,
MPUKIIATHON anreopsl.
Ymeem
bazoBbiii [K-2.2. Crynent | JlekunonHbsle U Tipaktuyeckue | Pazmen 1. Anrebpandeckue | Tekymuii KOHTPOJIb
YPOBEHb UCIBITBIBACT  3aTPYAHEHUSA | 3aHATHs, padoTa B MalbIX | CTPYKTYpPHI — ompoc,
MpU MPUMEHEHUH OCHOBHBIX | TPyIIax, uHTepaktuBHas | Pazgen 2. Hauana Teopuu rpynm KOHTPOJIbHAS
TEOpEM u dbopMmyn | nexuus, nuckyccus, | Paznen 3. Ctpoenue rpynn paborta,
T€OMETPUH, JUCKPETHOM | CAMOCTOSITENIbHAS paborta | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
MaTE€MaTHKH, oOyJaromuxcsi, MOJATOTOBKa M
(GYHKIMOHATIBLHOTO —aHalu3a, | caada MPOMEXKYTOUHOM
MPUKIIATHON anreOpel. aTTECTaIUU.




Cpennuit [IK-2.2  Crynment  ymeert | JIekumoHHbIE W TpakThyeckue | Pazmen 1. Anrebpandeckue | Tekymuii KOHTPOJIb
YPOBEHb MIPUMEHSATD OCHOBHBIC | 3aHATHS, paboTa B MalbIX | CTPYKTYPHI — orpoc,
TEOPEMBI u dbopMmynbl | rpymnmnax, nHTepaktuBHas | Pasgen 2. Hauana Teopuu rpynn KOHTPOJIbHAA
r€OMETPUH, JUCKPETHOM | JIeKIHUS, nuckyccusi, | Pazgen 3. Ctpoenue rpyri pabora,
MaTeMaTHKH, CaMOCTOsATENIbHAs pabora | Paznen 4. ['pynmsr JIn TECTUPOBAHUE.
(YHKIMOHATIBHOTO aHaNN3a, | 00YJaIOUMXCsl, MOJATOTOBKA U
NPUKIATHON  anredphl, HO | caayda MIPOMEXKYTOYHOU
JIOTTYCKaeT HE3HAYUTENIbHbIE | aTTECTallUH.
OIINOKHU.
Bricokuii [1K-2.2. Crynent Ha | JIekunoHHble U TmpakTudeckue | Pazmen l. Anrebpandeckue | Tekymuii KOHTPOJIb
YPOBEHb BBICOKOM  ypOBHE  YMeEeT | 3aHATUsA, paboTa B MajblX | CTPYKTYpPHI — ompoc,
MIPUMEHSATD OCHOBHBIE | TpyIMax, uHtepaktuBHas | Pazgen 2. Hauana Teopuu rpynn KOHTPOJIbHAS
TEOPEMBI u dbopMyIbl | ek, nuckyccus, | Paznen 3. Crpoenue rpynn paborta,
Tr€OMETPUH, JUCKPETHOM | CAMOCTOSITEJIbHAS pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
MaTEeMaTHUKH, oOyJaromuxcsi, MOJrOTOBKa U
(yHKIIMOHAJIBHOTO aHalIM3a, | cladya IIPOMEKYTOUYHOMN
MPUKIIATHON anreOpshl. aTTeCTaluu.
Braoeem
bazoBblii [1K-2.3. Crynent Ha 6a3oBoM | JlekumoHHble U TpakTHueckue | Pazmen l. Anrebpanyeckue | Tekymuii KOHTPOIb
YPOBEHB YpOBHE BIIQZICE€T METOJaMHM, | 3aHATUS, paboTa B MalbIX | CTPYKTYpbI — orpoc,
pUeMaMi, aJrOpUTMaMH U | FPYIIIax, uHTepaktuBHas | Pasgen 2. Hauana teopuu rpynn KOHTpPOJIbHAA
criocobaMu MPUMEHEHUS | JICKIUs, nuckyccusi, | Pazgen 3. Ctpoenue rpyr pabora,
COBPEMEHHOT0 CaMOCTOATEIbHAS pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
MaTeMaTUYeCKOro armapara | 00yJaromuxcsi, MOAroTOBKa U
JUTSt peuieHus 3a/1a4 | crava MIPOMEXYTOUHOU
npodecCuoHAIbHON aTTECTaIUH.

JACATCIIBHOCTH.




Cpennuit I1K-2.3. CtyneHT Ha cpeaHeM | JIeknnoHHBIE W TpakThyeckue | Pazmen 1. Anrebpandeckue | Tekymuii KOHTPOJIb
YPOBEHb YPOBHE BIIQJICET METOJAaMH, | 3aHATHS, paboTa B MalbIX | CTPYKTYpbI — orpoc,
npUeMaMy, ajJropuTMaMu H | rpymnmnax, uHTepaktuBHas | Pazgen 2. Hauana reopuu rpymnn KOHTPOJIbHAS
crocobamu IPUMEHEHUs | JEKLUs, muckyceus, | Pasnen 3. Ctpoenue rpymnm paborta,
COBPEMEHHOTO CaMOCTOsATENIbHAs pabora | Paznen 4. ['pynmsr JIn TECTUPOBAHUE.
MaTeMaTHYECKOro ammapara | o0yJaromuxcs, MOATOTOBKA MU
TUIS pelieHus 3a1ad | crava MIPOMEXYTOUYHOMN
npodeCcCHOHAILHON aTTECTaIUH.
JESITEIbHOCTH.
Bricokuii [IK-2.3. Crynment Bianeer | JlekunoHHbIe W MpakTHdeckue | Pazmen l. Anrebpanyeckue | Tekymuid KOHTPOIH
YpOBEHb KOHIENTYaIbHO- 3aHATHS, paboTa B  MAalbIX | CTPYKTYpPHI — orpoc,
MOHSATUHUHBIM arnapaToM. rpynnax, uHTepakTuBHas | Pasgen 2. Hauana reopuu rpynn KOHTPOJIbHAS
Brnaneer METOJIaMHU, | JIEKIIHS, muckyceus, | Pasnmen 3. Ctpoenue rpymnn paborta,
IIpUEMaMH, AITOPUTMAMH U | CAMOCTOSITEIIbHASA paborta | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
crocobamu NPUMEHEHHUs | 00yJaroIuxcsl, MOATOTOBKA U
COBPEMEHHOT'O crava MIPOMEKYTOYHOU
MaTE€MaTUYeCKOro anmapara | aTTeCTaluu.
JUIst pelieHus 3a1a4y
npodeccuoHanbHOM

JIeSITENLHOCTH.




2. IEPEYEHBb OLHIEHOYHBIX CPEJICTB®

Tabmuma 3
Ne | HaumenoBanne | XapakTepHCTHKA OIIEHOYHOTO CPE/ICTBA [TpencraBnenue oneHOYHOTO cpencta B DOC
OIICHOYHOT'O
CpencTBa
1. Ormpoc CpencTBo KOHTPOJISE YCBOCHUST y4eOHOTO MaTepHralia TEMBI, Bonpocer o Temam/pazenaM JUCIUTLIAHBI
pasena uiM pas/eNioB JUCIHUILTAHBI, OPTaHH30BAHHOE KaK
ydaeOHOe 3aHsITHE B BUJE COOECEI0OBAHUS MTPEIOIaBaTEelIs C
00y4aronuMucs.
2. KonTponbHas CpencTBO KOHTPOJII YCBOGHHUsS Y4eOHOTro marepuana TeMbl, | BapuaHThl KOHTPOIBHON pabOTHI
pabota pazjiena WM pa3ieioB JTUCIMIUIMHBI, OPraHW30BAaHHOE Kak
y4eOHOE 3aHITHE B BHJE NMPOBEPOYHON KOHTPOJIBHON pabOTHI
10 TIPOHICHHBIM pa3/iesiaM TUCIUILTHHBI
3. TecrupoBanue | CpeAcTBO,  TO3BOJISIONIEE  OICHWTH  YPOBEHb  3HaHWU | TecToBBIC 3aaHUS
oOyyJaromerocss IMmyTeM BbIOOpa MM OJIHOTO W3 HECKOJBKHX
BapHAHTOB OTBETOB Ha TIOCTaBJICHHBIA BOmpoc. Bo3MoxHO
UCIIOJIb30BAaHUE TECTOBBIX BOIPOCOB, TPEIYyCMATPHBAIOIINX
BBOJI OOYYarOIIMMCS KOPOTKOTO W OJHO3HAYHOTO OTBETa Ha
MOCTaBIIEHHBIN BOMPOC.

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




3. OIMUCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OueHuBaHue pe3ynbTaToB 00yUeHUs Mo JUCHUILTHHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lookeHneM o TekyieM KOHTpoJie
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpeaycMoOTpeHsbl caeAyoIre BUABI KOHTPOJIS: TEKYIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUJIOB ayIUTOPHOM U BHEAYTUTOPHOU
JeSITeIbHOCTH 00Y4ar0IIerocs ¢ 1eJb0 MOTYYeHUs IEPBUYHON MHPOPMAIMH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJICPKaHUS JUCIMILTUHBI) U
MIPOMEXKYTOUHAsI aTTeCTAIMS (OLIEHUBACTCS] YPOBEHDb M Ka4€CTBO MOATOTOBKH IO JUCIMUIUIMHE B LIEJIOM).

[Tokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETEHIINH, (DOPMHUPYEMBIX B MPOLIECCE OCBOSHUS JAHHOM JIUCUUIUIMHBI, OMUCAaHbI B Ta0I. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | Huaukatopel Kpurepuu ornieHuBaHus pe3yabTaTOB O0yICHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMITIETEHIINH
1IK-2 3Haer
Henocrarounstit yposens | [7K-2.1. He 3naem snauumenvHou uacmu mamepuana Kypca, He CROCOOeH CAMOCMOSAMENbHO
Onenka 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
«HEYIOBJIETBOPUTEIILHO.
ba30BbIi1 ypoBeHb 1IK-2.1. 3naem mne menee 50 % ocHosHO20 Mmamepuana Kypca, OOHAKO UCHbIMblEAEm
Onenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.
«YIOBIETBOPUTEIILHO.
Cpennuii ypoBeHb IIK-2.1. 3naem OcHOBHYIO uwacmb Mmamepuana Kypcd, CHROCOOeH NPUMEHUMb U3YUeHHbIl
OneHka «xopoio». 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 NPaxKmuke.
Ywmeer
ba3oBsIil ypoBeHb 1IK-2.2. Ymeem e6ocnpouzeecmu ne menmee 50 % ocHosno2o mamepuana Kypca, OOHAKO
ucnvimuleaem 3ampyOHeHUsi NPU peueHul’ NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHb 1IK-2.2. Ymeem pewamv cmanoapmmuvie npogeccuonanvuvie 3a0auu ¢ - npumMeHeHuem
NOJIYYeHHbIX 3HAHULL, UCNbIMbl8Aen He3HAYUMelbHble 3aMPYOHEeHUs 8 peuleHuU 3a0ad.
Beicokuii ypoBeHb IIK-2.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ NpuUMeHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3vleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuwiums 3a0a4y npu usMeHeHuu GopmyaIuposKu.
Bnaneer
ba3oBblil ypoBeHb IIK-7.3. Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU MEOPEMU4ecKko20 U NPaKMmuyecKo2o
IIK-2.3. NPUMEHEHUs  Memoo08  AHATUMUYECKOU  2eoMempul,  JUHEUHOU  aneedpvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamusuposanwHvle 3HAHUS OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb 1IK-2.3. Cmyoenm 6nadeem 3HAHUAMU BCE20 U3VYEHHO20 Mamepuand, 61idoeem HAGbIKAMU

meopemu4ecKoco U npakmu4iecCKkoco npumMeHeHusl Memooo08 AHAIUMUYECKol ceomempuu,
AUHEUHOU a/zze6pbz u mamemamudeckozo auvanusza. Hcneimwisaem He3HaA4UMenbHble




3ampyOHeHUs 8 peueHuU 3a0au.

BeIcokuii ypoBeHb

IIK-2.3.

Cg0000HO 61a0€em HABLIKAMU MEOPemuyecKko20 U HNPaAKmuyeckoeo npumMeHeHus
Memo008 aHANIUMUYeCKOU 2eoMempul, JIUHelHOU aneebpbl U MaAmemamuyecko2o
amanuza, nokasvlgaem 21yOOKOe 3HAHUE U NOHUMAHUE U3YYEeHHO20 Mamepuand.
Cmyoeum 6nadeem KOHYENMyaibHO-NOHAMULIHbIM ANNAPATNOM, HAYYHLIM S3bIKOM U
mepmunono2uel npopeccuoHarbHoU 0esamenrbHOCU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHMBAHUS Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme yCTHOrO onpoca:

Y CTHBIH OMPOC UCTIOAB3YETCS IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0YJarOIUXCs 10
JTUCIUIUIMHE B KadyecTBE IMPOBEPKHU pE3yJIbTaTOB OCBOEHHUs Marepuaia. Kaxaomy cTyneHTy
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 IMPOCIECKHUBATH MPUYHMHHO-CIECICTBEHHBIC CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeJIbCTBA.

KonTtpouabnas padora
CpencTtBo MpOBEpPKUM YMEHUH NPUMEHATh MOJIYYEHHbIE 3HAHHUS JJIs pElIeHMs 3adad
OIIPEIEIIEHHOTO THIIA 110 TEME WU PA3ACILy

TecTupoBanus

Tect npeacrapnseT coO00i KOHTPOIBHOE MEPOIIPHUATHE 0 YIeOHOMY MaTepHany Kaxaoi
TCEMBI (pa31[ena) JUCHUITIINHBI, COCTOAIICE B BBIITOJITHCHUHN O6y‘-IaIOHII/IMC$I CUCTEMBI
CTaHJapTU3UPOBAHHBIX 33/IaHUN, KOTOpas MO3BOJISIET aBTOMAaTU3UPOBATh MPOLEAYPY U3MEPEHUs
YPOBHSI 3HAaHUM U YMEHUN 00y4aroIIerocs.

TectupoBanue SBISETCS CPEICTBOM TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH OOYYarOIIUXCS
Mo JAWCIHUIUIMHE M MOXET BKJIIOYaTh B Ce0s CIEAYIOIIME THUIIBl 3aJlaHuid: 3a7aHue C
€MHCTBCHHBIM BBIOOPOM OTBETAa U3 MPEAJIOKEHHBIX BapUAHTOB, 3aJaHUE HAa ONpEICICHUE
BepHBIX nu HeBepHI)IX CY)KIIGHHPJI; 3aJaHUEC C MHOKCCTBCHHBIM BI)I60p0M OTBETOB.

B kaxxnom 3a1anuu He0OXOMMO BBIOpaTh BCE MPaBUIIbHBIE OTBETHI.

S. MarepuaJjibl 11 IPOBeIeHHUS TEKYLEro KOHTPOJIA U
NPOMEKYTOYHOM ATTeCTAUNH

3ananus B popme onpoca

Pa3nea 1. Anrebpanyeckue CTpyKTypbI
1 AGeneBbl TPYIIIIHL.
2 Konbua u noss.

Pa3nea 2. Hauana Teopun rpynn
['pynnel cuMmeTpun.
[{uknuyecKkue rpymnisl.
CucreMbl MOPOXKIAOIIUX.
Pa30Ouenue Ha cMeXHbIE KIIACChI.

g~ W DN

["oMmoMOphU3MBIL.

Pa3nea 3. Crpoenue rpynn

1 [Tonsitue mpoctoit rpynmel Teopemsr Cuiosa.
2 CB00OIHO MOPOXKICHHBIE A0ETIEBBI TPYIIIHL.
3 [Tepuonnueckue abeneBbl TPYIIIIBI.



JluHeliHbIe IpeICTaBICHUS TPYII U alreop.
WuBapuaHTHbIE IOAIIPOCTPAHCTBA.

HenpuBoauMmele 1 BIIOJIHE IPUBOJUMBIE IPEICTABICHHUS.
[IpencraBieHns KOHEUHBIX a0ENEBBIX IPYIIL.

ANredpsl ¢ IeIeHUEM.

Teopema @pobennyca

©O© oo ~NO 01>

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.

KonTtponupyemsie komrerennuu: [1K-2
OyeHnxa KomMnemenyutl OCyWecmeaisiencs 8 coomseemcmauu ¢ madauyet 4.

3ananuss B ¢opme ayIMTOPHBIX KOHTPOJBHBIX H CAMOCTOSITEJbHBIX
paodor

1. Jlokaxwure, 9TO B ONPEACICHUH TPYIIBl JOCTATOYHO OBUIO MpennojiaraTh HaJHuue
JIEBOTO HEUTpaIBHOTO (€ * a = a 17151 J1iroooro a € G) u 1eBoro oopaTHoOro (a’+ a = €) AJIIEMEHTOB.

2. Ilycte M — npouszBonbHOe MHOXecTBO U E(M) — MHO)ecTBO oToOpaxenuit M B M
(nmpeoOpazoBanuii MHOkecTBa M). B kauecTtBe OmHapHOH omeparuu Ha E(M) paccMoTpum
cynepno3uiuio otodpaxenuii. Musimu cioBamu, ecnu f, g € E(M), to f - g — Ttakoe
otobpaxenue, uto (f - g)(x) = f(g(x)) mna moboro x € M. JlokaxuTe, 4TO dTa OIeparus
acconaruBHa. Kakoe oroOpakeHue ABIseTCs €€ HEUTPaIbHBIM JIEMEHTOM?

3. Joxaxure, yTo MHOKecTBO S(M) OneKkTUBHBIX 0TOOpakeHni MHOKecTBa M Ha ce0s ¢
orepanuei, BBEICHHOH B ymp. 2, o0pa3yeT rpymimy.

4. Jlokaxwure, 94TO JIFIOOYIO IMOICTAHOBKY MHOKECTBA M3 N 3JIEMEHTOB MOKHO MPEJICTABUTh
B BHUJI€ IPOM3BEACHUS HETIEPECEKAIOUINXCS (HE3aBUCUMBIX ) IIUKIIOB.

5. Ilo xomupyromeMy MHorodney - +z’+x+ 1 NOCTPOUTH MOJMHOMHUAIbHBIE
KOJIBI JUIS ABOMYHBIX coooOmenui 0100, 10001101, 11110.

6. Ilpunamnexxar nu komy lomess komoBbie cimoBa 10000101011111010011111 wm
110001110111100100111117

Kontponupyemsie kommnereniuu: [1K-2
OZ/leHKa Komnemem;uﬁ ocywecmenienicsa 6 coomsemcecmeuu C ma6ﬂuued 4.

3aganue B (popMe TeCTUPOBAHUA

1. KommuectBo nnpopmanmu I (ai ) , comepxkarieecss B CHMBOJIE ai U3 andaButa A
o0BeMa m Tpy 3HAYCHUH BEPOATHOCTHU P(aj ) , OTPEAEIAETCS BHIPAKEHUEM:
a)l(ai)=logp(ai);6)l(ai)=—logp(ai);

B)1(ai)=logm;r) (ai)=—logp(;)

2.9uTtporus H (A) AMCKpeTHOT0 HCTOYHUKA O€3 TaMATu ¢ andaBuToM A oObeMa m

MIPU 3HAYEHUSIX BEPOSATHOCTEH CUMBOJIOB ai , PABHBIX P(ai ) , ONIPEACIISCTCS BRIPAKCHUEM:
m

m

1



m

AHA) =3 logp@);O)H(A)=-)  ~logp@a):;

i=1 p(ai)
B) H (A) =31 log i 1) H (A) =X, p (&) log p(ai)

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

a) 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 u p(a2 ) =1- p ompenensieTcsi BBIPAKCHUEM:

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

B) H(A) = —p log p+ (1~ p) log(1- p) ; r) 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) HA, B) =H(A)-H(B / A) .

1 §
2 B
3 r
4 B
5 a

Kontponupyemsie kommnerennuu: [1K-2
Oyenxa Komnemenyutl OCyWecmeaisiemcs 8 coomseemcmauu ¢ madauyet 4.

Bomnpocsl Kk 3a4eTy ¢ OLIEHKOM

Pazbuenue Ha cMexHBIE KJIacChl U Teopema Jlarpanxka.

Iloarpynmel IUKINYECKOU IPYIIIIBL.

KoHcTpykius ¢pakToprpyImisl 1 OCHOBHAsi TeOpeMa 0 ToMOMopdu3Max IpyIiil.
I[TepBast Teopema 06 n30Mopdu3Mme.

KommyTaHT rpymisl u TeopeMa 06 abeneBbIxX pakToprpymnmnax.

LlenTp 1 TeopemMa o pakToprpymrne mo UeHTpy.

Teopema o romomMophHOM 00pase MPsIMOTO MTPOU3BEACHHUS.

[ToHsATHE pa3pelIMMOCTH IpyNIbl. Pa3pelimMocTh KOHEUHOM P-TpyIIbI.
JeiictBus rpynn. Ctabunu3aTopsl TOUEK, AJTUHBI OPOUT.

[eiictBue comnpspkenueM. Kiaccsl conpsbkeHHOCTH. TeopeMa 0 LIEHTpe KOHEYHOMN

©CoNoo~WNE
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P-TpyIIIbL.
11.  Ilepas Teopema CusoBa (CyIIeCTBOBAHHE).

12. Bropas Teopema CumoBa (COpsKEHHOCTB ).
13.  Ilpocrora rpymmsl As.
14.  TIpocrora rpymmst SO(3).

15.  KoneuHo nopoxaeHHas rpymima 0e3 KkpyueHust cBodoHa. [Toustue panra.
16.  Teopema o cylIeCTBOBaHUHU COTJIACOBAaHHBIX 0a3MCOB CBOOOHOM abeneBoit
IPYIIB KOHEYHOT'O paHra U €€ MOArPYIIIbL.



17.  Ilpsimoe 10Ka3aTEIHCTBO TEOPEMBI O CTPOCHUN KOHEUHBIX a0eNeBbIX P-TPYIIIL.

18.  Teopema 0 cTpoeHHUU KOHEUHO MOPOXKIECHHOMN a0eneBOoi IPyIMIbl Kak CIeICTBUE
TEOPEMBI O COIIACOBAHHBIX Oa3Mcax.

19.  OcHoBHas TeopeMa O KOHEUHBIX a0eneBbIX Ipymnnax. MIHBapuaHTHbIE MHOXKHUTEIH,
3JIEMEHTapHBIE IEIUTEIH.

20.  DxBuBajeHTHbIE MHOXKeCTBa MaTpuil. Jlemma Illypa u ee cnencraus.

21. TeopeMa 0 HENIPUBOAMMON MATPUYHOM I'PYIIIE C KOHEYHBIM LIECHTPOM.

22.  Teopema O MMOJHOW MPUBOJUMOCTH KOHEYHBIX MAaTPUYHBIX TPYIIII.

23.  MarpuuHoe npejacTaBieHre KOHeUHOH rpymmsl Ha C.

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

25.  Kaxnas HeabeneBa KOHEUHAs TpyIa UMEET HEPHUBOAMMOE IIPEACTABICHUE
6oJIblIIe €AUHULIBI HAJ] JIOOBIM [T0JIEM HYJIEBOM XapaKTEePUCTUKH.

26.  Omnmcanue BceX HEMPUBOAMMBIX KOMIUIEKCHBIX NPEICTABICHUN KOHEYHON
abeneoil rpymnmel. Teopema JBONCTBEHHOCTH.

27.  Teopema 0 yuciie OTHOMEPHBIX KOMIUIEKCHBIX MPEICTABICHUN KOHEUHOW IPYIIIIBI.

28.  Kaxnoe KOMIJIEKCHOE IIPEICTaBICHNE KOHEUHON TPYIIIbI SKBUBAJIEHTHO
YHUTApHOMY.

29.  JlelicTBHE JIMHEHHON IPYMIIBI CTETIEHH N HA OJHOPOIHBIX (hopMax OT N
nepeMmeHHbIX. [loHsTHE 00 MHBapHaHTax JUHENHHON rpynnbl. [Ipumepsl.

30.  Hpeansl koser. @akTOPKOIIBIIO.

31.  OcHoBHas Teopema o roMoMopdu3Max koser. Koblia riaBHbeIX HIIeaioB.

32.  AnreOpsl Haj MOJIEM: acCOIMAaTUBHBIE anreOps! u anreOps! JIu. [Tpumepsr.
["'omomopdu3mel anredp.

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

34.  T'omomopdHubie 00pa3sl anredpsl MHOrouseHoB. [Toms anrebpanyeckux ymces.
35.  Ilone pa3znoxxeHust MHOrouseHa. [Ipumepst.

36.  CymecTBOBaHHE KOHEUHOTO OIS JTF000r0 mopsiaka q=p" .

37.  EnMHCTBEHHOCTh KOHEUHOTI'O MOJIS 33aHHOTO TOPSJIKA.

38.  ABTOMOp(U3MBI KOHEYHOTO MOJIS.

39.  AunreOpsl ¢ nenenueM. Anredpa KBaTepHHOHOB.
40.  Teopema ®pobeHnyca.

KonTtponupyemsie kommnerennuu: [1K-2
Oyenka KomMnemeHYyull OCyuecmeisiemcst 8 COomeemcmaeuu ¢ maoauyet 4.



