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1. HACHOPT ®OHIA OHEHOYHbIX CPEACTB

no aucuuruiune «IIpuknagnas anredpa»

O1eHOYHBIC CPEICTBA COCTABISIOTCSI B COOTBETCTBUH C pabodeld Mmporpammoit
JAUCHUIINIMHBI U TPCACTABJIAIOT C0601>'I COBOKYITHOCTb KOHTPOJIbHO-U3MCPUTCIIbHBIX MAaTCPUAIOB
(TMmoBbIe 3amaun (3aJaHus), KOHTPOJBbHBIC PAaOOTHI, TECTHl M Jp.), NMPEIHA3HAUYCHHBIX IS
HU3MCPCHUA YPOBHA JOCTUIKCHUA 06y‘~IaIOI_]_[I/IMI/IC$I YCTAHOBJICHHBIX PE3YyJIbTAaTOB 06y‘ICHI/IH.

OneHOYHBIC CpEACTBAa  WCIOJB3YIOTCS IMPH  MPOBEACHUU TEKYIIEro  KOHTPOJIS
YCIIEBACMOCTH M MPOMEKYTOIHON aTTECTAIIUU.

Tabmuma 1 - Ilepeuenp KommeTeHUUH, (OPMHPYEMBIX B MPOLECCE OCBOCHUS
JUCHHUTIIUHBI
Kon
HaumeHoBaHue pe3yjibTaTa 00yUeHUus
KOMIIeTEeHIIUH
[TK-2 CnocobeH TIOHMMaTh, COBEPIIEHCTBOBATh M NPHUMEHATH COBPEMEHHBIN

MAaTeMaTUYECKUI anmnapar

I1IK-2.1. 3HaeT ocHOBHBIE TE€OpeMBI U (POPMYJIBI MATEMAaTUYECKOTO aHAIN3a,
TEOMETPHH, JUCKPETHOW MaTeMaTukd, Au(QepeHnnanbHbIX YpaBHEHHI,
TEOPETUUECKIX OCHOB UH(OPMATUKH, YHCIIEHHBIX METO/IOB,
(YHKIMOHATHLHOTO aHAJIH3a.

[IK-2.2.  YMeeT mpHUMEHSITb OCHOBHBIE TEOpPEeMbl U  (POPMYIIBI
MaTEeMaTHYeCKOro  aHajliu3a, TEOMETPUM, JUCKPETHOM  MaTeMaTHKH,
muddepeHIMaTbHBIX ypaBHEHUH, TEOPETUYECKMX OCHOB HH(OPMATHKH,
YHCJIEHHBIX METOJIOB.

[IK-2.3. Bnanmeer wmerogamu, IpHEMaMM, aIrOpUTMaMH M cIocodamu

NPUMEHEHHSI COBPEMEHHOI'O0 MAaTEeMaTHYECKOT0 arnmapaTa JUis pelieHus 3a1a4
poheCCHOHATTLHON IeATEIbHOCTH.

KoHeuHbIMu pe3ynbTaTaMH OCBOCHHUS JUCIHHIUIMHBI SBISIOTCA  chopMUpOBaHHBIE
KOTHUTHBHBIE JECKPUNITOPHI «3HATB», «YMEThb», «BJIANETh», PACIHCAHHBIE IO OTICIHbHBIM
KoMmreTeHIusIM. POpMHUPOBaHUE NIECKPHUIITOPOB IMPOUCXOAUT B TEUEHHE BCEr0 CEMecTpa II0
JTalmaM B paMKaX KOHTaKTHOM pa0oThl, BKIIOYAIOIIEH pa3iMyHble BHJbl 3aHATUH U
CaMOCTOSITENIbHOM paboThl, ¢ IPUMEHEHHEM DPa3IMYHBIX (OpPM U METOJOB 00yueHHs (Tabi.2).




Tabnuia 2 - DopMupoBaHre KOMIETEHIIMI B TPOLECCE U3YyYEHUS UCIUTUIHHBL

Kon YpoBeHb Wupukaropel  noctwxeHus | Bux  y4eOHBIX 3aHATHIA, KonTponupyemsie pa3aeinsl u TeMsl | OnieHOYHbIE
KOMIIETCHIIUM | OCBOCHUS KOMIIETCHIIUH paboTbl, (OpMBI M METOABI | AUCLUIIUHBI CpEICTBa,
KOMIIETEHIIUH o0y4eHHs, CIIOCOOCTBYIOIINE UCIIOJIB3YEMBIC IS
(GOpMHUPOBAHUIO M PA3BUTHIO OLICHKHU YPOBHS
KOMIIETEHIIUH c(OpPMHPOBAHHOCTH
KOMIIETCHIIMH
1IK-2 3naem
Henocrarounstit | [IK-2. CrynenT He cnocoOeH | JlekunonHsle u npaktudeckue | Pasnmen 1. Anrebpanueckue | Tekymuii KOHTpOJb
YpOBEHb MOHUMATh, 3aHSTHS, CaMOCTOSITENIbHASL | CTPYKTYpPHI — ompoc,
COBEpLICHCTBOBATH u | pabota oOyuaromuxcs, | Pazgen 2. Hayana teopuu rpynn KOHTPOJIbHAS
MPUMEHSATD COBPEMEHHBIN | MOJIrOTOBKA u cmaya | Paznen 3. Ctpoenwue rpymmn pabora,
MaTeMaTUYECKUH anmnapar IpoMeXyTouHoOM aTtectanuu. | Pasnen 4. I'pynnsl JIun TECTUPOBAHUE.
He 3HaeT OCHOBHBIX TEOpEM U
bopmyn rE€OMETPUH,
JIUCKPETHOM MaTEMATHKH,
(YHKLIMOHAJIBHOIO aHaJIMu3a,
MPUKIIATHON anreOpshl.
ba3zoBbrit [IK-2.1. Cryaent wumeerT | JlekunoHnHsle M mpakTtudeckue | Paznmen 1. Anrebpanyeckue | Tekymuii KOHTPOJb
YpOBEHb HECHCTEMAaTHU3UPOBAaHHbBIE 3aHSTHS, CaMOCTOATEIIbHASL | CTPYKTYPBI — ompoc,
3HaHUS TeopeM U (opmyn | pabora oOyuaromuxcs, | Pazagen 2. Hayana teopuu rpynn KOHTPOJIbHAS
T€OMETPUH, JIMCKPETHOM | MOATOTOBKA " cmaya | Pasnen 3. Ctpoenwue rpymm pabora,
MaTeMaTHKH, poMexxyTouHo attectanuu. | Pasnmen 4. I'pynnst JIn TECTUPOBAHUE.

(GYHKIIMOHAJIBHOTO aHan3a,
NPUKJIAJHON anreOpsbl.

! JleKuMOHHBIE 3aHSTHS, IPAKTHUYECKHE 3aHATHS, TAG0PATOPHBIC 3aHATHS, CAMOCTOATE/ILHAS PAbOTa. ..
% HeoGXO0/IMMO yKa3aTh aKTHBHBIC ¥ MHTEPAKTUBHEIC METO/IbI 0OYUeHHs (HATPHMEp, MHTEPAKTHBHAS JIEKIHs, paboTa B MaJIbIX TPYIIIAX, METOIbl MO3TOBOTO LITYpMa H T.11.),
CIOCOOCTBYIOIIHNE PA3BUTHIO y 00yUAIOIINXCSA HABBIKOB KOMAaH/IHOW PaOOTHI, MEKINIHOCTHON KOMMYHUKAIMH, IPUHATHS PEIICHUH, THIEPCKUX KadeCTB.
® HaumenoBamme TeMbl (pasjena) Gepercs u3 paboueii mporpaMMbl TUCIHIITHHEL
* OneHOYHOE CPEICTBO OIDKHO BEIOMPATHCS C YUETOM 3aIIaHHPOBAHHBIX PE3yIbTaTOB OCBOCHHS AMCIAILTHHDI, HAPHME:
«3HaTh» — cobecenoBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)
urpa, noptdoimo. ..




Cpennuit IIK-2.1. Crygent  3Haer | JIekuumoHHbIE W TpakThyeckue | Paszmen 1. Anrebpandeckue | Tekymuii KOHTPOJIb
YPOBEHb OCHOBHOE COJIep’KaHue | 3aHATUsA, pabdoTa B MaJblX | CTPYKTYPHI — ompoc,
Marepuana JUCUUILUIMHEL. | Tpynnax, uHTepaktuBHas | Pa3gen 2. Hauana reopuu rpymnn KOHTPOJIbHAsA
3HAaeT OCHOBHBIC TEOPEMBI W | JIEKIIHS, muckyceust, | Pasnmen 3. Ctpoenue rpymim pabora,
bopMyIbl TF€OMETPHUH, | CAMOCTOSITENIbHAS pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
JUCKPETHOM MaTEMATHKH, | O0y4JaronuXxcs, MOArOTOBKA H
GyHKIIMOHAJIBHOTO —aHalu3a, | caada MIPOMEXKYTOYHOU
MIPUKJIATHON alreOphl. aTTECTAIUH.
Bricokuit [1K-2.1. Crynent cnocobeH | Jlekunonusle u mpaktuueckue | Pazmen 1. Anrebpanyeckue | Tekymuii KOHTPOIb
YPOBEHb MOHUMATh, 3aHATHSI, paboTa B MaJbIX | CTPYKTYPHI — ompoc,
COBEPILEHCTBOBATh U | rpyIImax, uHTepakTuBHas | Pa3gen 2. Hauana reopun rpymnn KOHTPOJIbHAA
MPUMEHSATD COBPEMEHHBIN | JIEKITHS, muckyceust, | Pasnmen 3. Ctpoenue rpymim pabora,
MaTeMaTU4YeCKHil anmnapar. CaMOCTOATEIbHAS pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
3HaeT OCHOBHBIE TEOPEMBI W | 0OYYAIOIIMXCS, TOJITOTOBKA M
bopMyIbI reoOMEeTpHUH, | craya MIPOMEXYTOYHOU
JTUCKPETHOU MaTEeMaTUKH, | aTTECTAIUH.
(GyHKIIMOHATIBLHOTO — aHAln3a,
MPUKIIATHON anreopsl.
Ymeem
bazoBbiii [K-2.2. Crynent | JlekunonHbele U mpaktuyeckue | Pazmen 1. Anrebpandeckue | Tekymuii KOHTPOJIb
YPOBEHb UCIIBITBIBACT  3aTPYAHEHUS | 3aHATHs, padoTa B MalbIX | CTPYKTYPHI — ompoc,
MpU MPUMEHEHUH OCHOBHBIX | TPYIIINaXx, uHTepakTuBHas | Pa3gen 2. Hawana reopun rpymnmn KOHTPOJIbHAS
TEOpeEM u dbopMyn | nexuus, muckyceus, | Pasnmen 3. Ctpoenue rpymm paborta,
reoMeTpuHu, JIUCKPETHOM | CaMOCTOSITEJIbHAS paborta | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
MaTEeMaTHKH, 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 MPUMEHSATD OCHOBHBIC | 3aHATHS, paboTa B MAaNbIX | CTPYKTYPHI — orpoc,
TEOPEMBI u dbopMmynbl | rpymnmnax, uHTepaktuBHas | Pa3gen 2. Hauana reopuu rpymnn KOHTPOJIbHAsA
TEOMETPHH, JUCKPETHOM | JICKITHS, muckyceust, | Pasnmen 3. Ctpoenue rpymim pabora,
MaTE€MaTHKH, CaMOCTOATEIIbHAS pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
(YHKIMOHATIBHOTO aHaNM3a, | 00YJaOLINXCsl, MOJATOTOBKA M
NPUKIATHON  anredphl, HO | caayda MIPOMEXKYTOYHOU
JIOTTyCKaeT HE3HAYMTENIbHBIC | aTTeCTallUH.
OIINOKHU.
Bricokuii [1K-2.2. Crynent Ha | JIekunoHHble U npakTuyeckue | Pazmen l. Anrebpanyeckue | Tekymuii KOHTPOJIb
YPOBEHb BBICOKOM  ypOBHE  YMeEeT | 3aHATUsA, paboTa B MajblX | CTPYKTYpPHI — ompoc,
MPUMEHSATD OCHOBHBIE | TpyIMax, uHTepakTuBHas | Pa3gen 2. Hawana reopun rpymnmn KOHTPOJIbHAS
TEOPEMBI u dbopMyIbl | ek, muckyceus, | Pasnen 3. Ctpoenue rpymim paborta,
reoOMeTpuH, JUCKPETHOM | CAMOCTOSITEJIbHAS paborta | Paznen 4. I'pynns JIu TECTUPOBAHUE.
MaTEeMaTHKH, oOyJaromuxcsi, MOJrOTOBKa U
(yHKIIMOHAJIBHOTO aHalIM3a, | clavya IIPOMEKYTOUYHOMN
MIPUKIIATHON anreOpshl. aTTECTaIUU.
Braoeem
bazoBblii [1K-2.3. Cryznent Ha 6a3oBoM | JlekumoHHble U TpakThueckue | Pazmen l. Anrebpanyeckue | Tekymuii KOHTPOIb
YPOBEHB YpOBHE BIAJ€ET METOJaMH, | 3aHATUS, paboTa B MalbIX | CTPYKTYpbI — orpoc,
pUeMaMi, aJrOpUTMaMH U | FPYIIax, uHTepakTuBHas | Pa3gen 2. Hauana teopun rpymnn KOHTpPOJIbHAA
criocobaMu MPUMEHEHUS | JICKIUs, muckyceust, | Pasmen 3. Ctpoenue rpymi pabora,
COBPEMEHHOT0 CaMOCTOATEIbHAS pabota | Paznen 4. I'pynmst JIu TECTUPOBAHUE.
MaTeMaTU4YeCcKOro ammapara | o0yJaromuxcsi, MOArOTOBKa U
JUTSt peuieHus 3a/ay | caada MIPOMEXYTOUHOU
npodecCuoHAIbHON aTTECTaIUH.

ACATCIIBHOCTH.




Cpennuit I1K-2.3. CtyzneHT Ha cpeaHeM | JIeknMoHHBIE W TpakThyeckue | Paszmen 1. Anrebpandeckue | Tekymuii KOHTPOJIb
YPOBEHb YPOBHE BIIQJICET METOJAaMH, | 3aHATHsS, pabdoTa B MAaNbIX | CTPYKTYPHI — orpoc,
npUeMaMy, ajiropuTMaMu U | rpymnmnax, uHTepaktuBHas | Pa3gen 2. Hauana reopuu rpymnn KOHTPOJIbHAS
criocobamu NPUMEHEHUS | JCKIHs, muckyceust, | Pasnmen 3. Ctpoenue rpymim pabora,
COBPEMEHHOTO caMoCTOsITeNIbHAs pabota | Paznen 4. I'pynnst JIu TECTHUPOBAHUE.
MaTeMaTHYECKOro ammapara | o0yJaromuxcs, MOATOTOBKA WU
TUIS pelieHus 3a1ad | crava MIPOMEXYTOUYHOMN
npodeCcCHOHAILHON aTTeCTaIUH.
JESITEIbHOCTH.
Bricokuii [MIK-2.3. Crynent Buazaeer | Jlekunonusle u mpaktmyeckue | Pasmen l. Anrebpanyeckue | Tekymuii KOHTPOJIb
YpOBEHb KOHIENTYaIbHO- 3aHATHSI, paboTa B MalbIX | CTPYKTYpPHI — orpoc,
MOHSATUHUHBIM arnapaToM. rpyImax, uHTepakTHBHas | Paszmen 2. Havana Teopuu rpynn KOHTPOJIbHAS
Brnaneer METOJIaMH, | JIEKIIHS, muckyceus, | Pasnen 3. Ctpoenue rpymim paborta,
[pueMamMy, aJIrOpUuTMaMM H | CAMOCTOSATEIIbHAsSA paborta | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
crocobamu NPUMEHEHHUs | 00yJaroIuxcsl, MOATOTOBKA U
COBPEMEHHOT'O crava MIPOMEKYTOYHOU
MaTEeMaTUYeCKOro —amnmapara | aTTeCTaluu.
JUIst pelieHus 3a1a4y
npodeccuoHanbHOM

JIeSITENLHOCTH.




2. IEPEYEHb OLIEHOYHBIX CPEJICTB’

Tabmuma 3
Ne | HaumenoBanme | XapakTepHCTHKA OIIEHOYHOTO CPEICTBA [TpencraBnenue oneHoYHOTO cpenactra B OC
OIICHOYHOT'O
CpencTBa
1. Ormpoc CpencTBo KOHTPOJISE YCBOCHUST y4eOHOTO MaTepHralia TEMBI, Bonpocer o TemMam/pazaenaM JUCIUTLIAHBL
pasena uiM pas/eNioB JUCIHUILTAHBI, OPTaHH30BAHHOE KaK
ydaeOHOE 3aHITHE B BUJE COOECEIOBAHUS MTPEIOIaBaTEIS C
00y4aronuMucs.
2. KonTponbsHas CpencTBO KOHTPOJII YCBOGHHUS Y4eOHOTro Mmarepuana TeMbl, | BapuaHThl KOHTPOIBHON pabOTHI
pabota pazjiena WM pa3ieioB JTUCIMIUIMHBI, OPraHW30BAaHHOE Kak
y4eOHOE 3aHSITHE B BHJC IPOBEPOYHOM KOHTPOJIBHON pabOTHI
0 MPOWEHHBIM pa3esiaM AUCIUTIITNHBI
3. TectupoBanme | CpeAcTBO,  TO3BOJISIONIEE  OICHWTH  YpPOBEHb  3HaHWHU | TecToBBIC 3aaHUS
oOyyJaromerocss IMyTeM BbIOOpAa MM OJIHOTO W3 HECKOJBKHX
BapHAHTOB OTBETOB Ha IIOCTaBJICHHBIA BOMpPOC. Bo3MOXHO
UCIIOJIb30BAaHUE TECTOBBIX BOIPOCOB, TIPEIYyCMATPHBAIOIINX
BBOJI OOYYaOIIMMCS KOPOTKOTO W OJHO3HAYHOTO OTBETa Ha
MOCTaBIIEHHBIN BOMPOC.

5 o o
Vka3pIBaroTCs OIICHOYHBIC CPEACTBA, IPUMCHACMBIC B XOA€ p€aIn3alinn pa60qen nporpaMMbl JaHHOU JUCIHUIIIIAHBL.




3. OIMUCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OueHuBaHue pe3ynbTaToB 00yUeHUs MO0 JUCHUILTUHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lo0XKeHneM 0 TeKyIeM KOHTpOJIe
YCIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTallU O0y4YarOLIUXCSL.

[IpenycMoTpeHs! cieayrone BUabl KOHTPOJIS: TEKYIIUM KOHTPOJIb (OCYIECTBICEHHE KOHTPOJIS BCEX BUJIOB ayJIMTOPHOUN M BHEAYIUTOPHOU
NEeSITeIbHOCTH 00YYaIOILIErocs ¢ IeJIbI0 MOJYYeHUs TEPBUYHON HHPOPMAIIMH O XO/I€ YCBOCHUS OT/IEIbHBIX 3JIEMEHTOB COACPKAHUS TUCIUIUIUHBI) U
MIPOMEXKYTOUHAsSI aTTeCTALM (OLIEHUBACTCS] YPOBEHBb M KaUY€CTBO MOJATOTOBKH IO JUCIMUIUIMHE B LIEJIOM).

[Tokxazarenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETEHIIHH, (HOPMHUPYEMBIX B MTPOLIECCE OCBOCHUS TaHHOM TUCIUILIMHBI, OMHUCAaHbI B Ta0. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | HMuaukatopel Kpurepuu orieHuBaHus pe3yabTaTOB O0yUCHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKECHUS
KOMIIETEHIINH
1IK-2 3Haer
Henocrarounstit yposens | [7K-2.1. He 3naem snauumenvHou uacmu mamepuana Kypca, He CnocobeH camocmosmensbHo
Onenka 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
«HEYIOBJICTBOPUTEIILHO.
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 oOcHOBHYIO uacmb Mmamepuana Kypcd, CHROCOOeH NPUMEHUMb U3YUEHHbIl
OneHka «xopoio». mMamepuan Ha Npakmuke, UCNbIMbIEAEM He3HAUUmMenbHble 3ampyOHeHUs 6 peueHuU
3a0auy.
Bricokwuii ypoBeHb 1IK-2.1. Iloka3vieaem enyboxkoe 3HaHue U NOHUMAHUE Mamepuand, CnocobeH NPUMeHUMb
OrneHka «OTJIMYHOY. U3YYEHHbIU Mamepuan Ha NPaKmuke.
Ywmeer
ba3oBsIil ypoBeHb IIK-2.2. Ymeem e6ocnpouzeecmu ne menmee 50 % ocHosno2o mamepuana Kypca, OOHAKO
ucnwvimuleaem 3ampyOHeHUsi NPU peueHul NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHb IIK-2.2. Ymeem pewamv cmanoapmmuvie npogeccuonanvuvie 3a0auu ¢ - npuMeHeHuem
NOJIYYEeHHbIX 3HAHULL, UCNbIMbl8Aen He3HAYUMelbHble 3aMPYOHEeHUs 8 peuleHUuU 3d0ad.
Beicokuii ypoBeHb IIK-2.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3vleéaem 21y00Koe 3HaAHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuwiums 3a0a4y npu usMeHeHuu GopmyaIuposKu.
Bnaneer
ba3oBblil ypoBeHb ITK-7.3. Cmyoeum 6nadeem OCHOBHbIMU HABLIKAMU MEOPEmui4ecKko20 U NpaKmuiecKko2o
ITK-2.3. NpUMEHEHUs  Memo008  AHATUMUYECKOU  2eoMempuu, JuUHeUHOU  aneeOpvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamusuposanHvle 3HAHUS OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb ITK-2.3. Cmyoenm 6nadeem 3HAHUAMU BCE20 U3VUEHHO20 Mamepuand, eladeem HAaA8bIKAMU

meopemu4ecKoco U npakmu4iecCKkoco npuMeHerus Memoo08 AHAIUMUYecKou ceomempuu,
AUHEUHOU a/zze6pbz u mamemamudeckozo ananusza. Hcnvimvisaem He3Ha4UumMesnbHble




3ampyOHeHUs 8 peueHuU 3a0au.

BeIcokuii ypoBeHb

ITK-2.3.

Cs0000H0 61a0€em HABLIKAMU MEOPemuyecKkoe0 U HPaAKMu4ecKkoeo NpuMeHeHus
Memo008 aHANIUMUYeCKOU 2eoMempul, JIUHeNHOU aneebpbl U MaAmemamuyeckKo2o
amanuza, nokasvigaem 21yOOKOe 3HAHUe U NOHUMAHUE U3YYEeHHO20 Mamepuand.
Cmyoeum 6nadeem KOHYeNMyaibHO-NOHAMULIHbIM ANNAPATNOM, HAYYHbIM S3bIKOM U
mepmunono2uell npopeccuoHaIbHoU 0eamenrbHOCMU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHMBAHUS Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme yCTHOrO onpoca:

YCTHBIH OMPOC UCTIONB3YETCS M TEKYLIET0 KOHTPOJIS yCIEBAEMOCTH O0YJaIOIIIXCS 10
TUCIUIUIMHE B KauyecTBE IMPOBEPKHU peE3yJIbTaTOB OCBOEHHUs Marepuania. Kaxnomy cTyneHTy
BBIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO C(OPMYIUPOBAHHBII Borpoc. OTBET JOJIKEH ObITh YETKUM
U KpaTKUM, COJEp>KalllMM BCE OCHOBHBIE XapaKTEPUCTHUKU OMHMCHIBAEMOro moHsATus. B cBoem
OTBETE CTYACHT JIOJDKEH IMOKa3aTh YMEHHS MPOCIEKUBATH NMPUYMHHO-CIIECICTBEHHBIC CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeNIbCTBA.

KonTtpouabnas padora
CpencTtBo NpOBEpPKHM YMEHUH NPUMEHATh MOJIYYEHHbIE 3HAHHUS IS pELIeHMs 3aaad
OIIPEJEIICHHOT 0 TUIIA 10 TEME UJIU PA3IEILY

TectupoBanus

Tect npeacrapnser co00it KOHTPOIBHOE MEPOIPHUITHE MO YUeOHOMY MaTepHay Kaxaoi
TEMBI (pa31LeJ1a) JUCHUIIIINHBI, COCTOAIICE B BBIIIOJTHCHUHN O6y‘-IaIOIlII/IMC$I CHUCTEMBI
CTaHJapTU3UPOBAHHBIX 33/IaHU, KOTOpas MO3BOJISIET aBTOMATU3UPOBATh MPOLEAYPY U3MEPEHUS
YPOBHSI 3HAaHUM U YMEHUN 00y4aroIIerocs.

TectupoBanue SBISETCS CPEICTBOM TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH OOYYarOIIUXCS
Mo JAWCHUIUIMHE M MOXET BKJIIOYAaTh B Ce0s CIEAYIOIIME THUIIBl 3aJlaHuii: 3a7aHue C
€MHCTBEHHBIM BBIOOPOM OTBETa W3 MPEAJIOKEHHBIX BapUAHTOB, 3aJaHUE HAa OMNpEICICHUE
BepHI)IX nu HeBepme CY)KIIGHI/H\/JI; 3aJaHUEC C MHOKCCTBCHHBIM BI)I60pOM OTBCTOB.

B kax oM 3a1anu HE0OX0IMMO BBIOPATh BCE MPABUIILHBIE OTBETHI.

5. MarepuaJibl 1/ NPOBeIeHUs] TEKYLIEr0o KOHTPOJIS U
NMPOMEKYTOYHOM aTTeCTAUMN

3ananus B popme onpoca

Pa3nea 1. Anrebpanyeckue CTpyKTypbI
1 AGeneBsl TPYIIIBL.
2 Kosnpna u moist.

Pa3nea 2. Hauana Teopun rpynn
I'pynnel cuMMeTpun.
[{uknMYecKue rpymnisl.
CucreMbl MOPOXKIAAOIIUX.
Pa30Ouenue Ha cMeXHbIE KIIACChI.

g~ wnN

["oMmoMOphU3MBIL.

Pa3nea 3. Crpoenue rpynn

1 ITonsiTre mpocroit rpynnel Teopemsl Cunosa.
2 CB00OIHO MOPOXKICHHBIE A0ETIEBBI TPYIIIHL.
3 [Tepnomudeckne aOesIeBhI TPYIIIEL.



JIuHeliHbIe peICTaBICHUS TPYIII U anreop.
HHBapuaHTHBIE IOAIPOCTPAHCTBA.

HenpuBoauMmele 1 BIloJIHE IPUBOJUMBIE IPEJICTABICHHUS.
[IpencraBieHns KOHEUHBIX a0€NEBBIX IPYIIL.

ANredpsl ¢ IeIeHUEM.

Teopema @pobennyca

©O© oo ~NO 01>

Paznea 4. I'pynnbi JIn

1 Onpenenenue u npocreiue ceoiicrsa rpynm Ju.
2 DKCTOHEHITUAIBHOE 0TOOpaKeHHUE.

3 Kacarenpnas anredpa Jlu rpymnm Jlu.

4 JIluneitnpie npeacTaBiaenus rpynim Jlu.

KonTtponupyemsie kommerennuu: [1K-2
Oyenka KomMnemeHYyull OCyuecmesiemcst 8 COomeemcmauu ¢ maoauyet 4.

3ananuss B ¢opme ayIMTOPHBIX KOHTPOJBHBIX H CAMOCTOSITEJbHBIX
paodor

1. Jlokaxwure, 9TO B OMPEACICHUU TPYIIBI JOCTATOYHO OBLIO MpeanojaraTh HaJMdue
JIEBOTO HEUTpaIBHOTO (€ * a = a Jiy1s1 JiroOoro a € G) u 1eBoro oopaTHoOro (a’: a = €) AJIIEMEHTOB.

2. Ilycte M — npousBosnbHOe MHOXecTBO U E(M) — mMHOXkecTBO oTtoOpaxenuit M B M
(mpeoOpazoBanuii MHOkecTBa M). B kauecTtBe OmHapHOH omepanuu Ha E(M) paccmorpum
cynepno3uiu otodpaxenuii. WMusimu cioamu, ecnu f, g € E(M), o f - g — Ttakoe
orobpaxenue, uro (f - g)(x) = f(g(x)) mia mobdoro x € M. Jlokaxure, 4To 3Ta onepauus
accouuartuBHa. Kakoe oToOpakeHue SBISETCs €€ HeHTPaTbHBIM 3JIEMEHTOM?

3. dokaxwure, 94T0 MHOKeCcTBO S(M) OMEKTHBHBIX OTOOpakeHUI MHOXecTBa M Ha celst ¢
oreparueii, BBeIGHHOI B ynp. 2, o0pa3yert rpymnmy.

4. JlokaxwuTe, 94TO JIFOOYIO IMOICTAHOBKY MHOKECTBA M3 N 3JIEMEHTOB MOYKHO MIPEJICTaBUTh
B BUJI€ IPOM3BEACHUS HETIEPECEKAIOUINXCS (HE3aBUCUMBIX ) IIUKIIOB.

5. Ilo xoqupyomeMy MHorodneny -l +z’+x+ 1 NOCTPOUTH MOJMHOMHUAIBHBIE
KOJIBI JUIS ABOMYHBIX coooOmenui 0100, 10001101, 11110.

6. Ilpunamnexxar nu komy lomess komoBbie cimoBa 10000101011111010011111 wm
110001110111100100111117

KonTtponmupyemsie kommerenmn: [1K-2
Oyenxa KomMnemeHyutl 0Cyuwecmsisiemcs 8 CoOomeemcmasuu ¢ maonuyet 4.

3aganue B (popMe TeCTUPOBAHUA

1. KomuuectBo nnpopmanmu I (aj ) , cogepxarieecss B CHMBOJIE ai U3 andasuta A
o0beMa m Tpy 3HAYCHUU BEPOATHOCTHU P(a; ) , OTPEAETSAETCS BHIPAKEHUEM:

a) | (&) =log p(ai) ; 6) I (ai) =—log p(ai) ;

B)1(a)=logm ;) (ai)=—logp(;)

2.9uTtponus H (A) AuCKpeTHOT0 HCTOYHMKA Oe3 maMaATu ¢ andaButoM A odObeMa m

MIPU 3HAYEHUSX BEPOSATHOCTEH CUMBOJIOB a; , PABHBIX P(a; ) , ONPEACIICTCS BRIPAKCHUEM:
m

m

1



m

AHA) =3 logp@);O)H(A)=-)  —Llogp@):;

i=1 p(aj)
B) H (A) =312, log ~=i 1) H (A) =S, p (&) log p(ar) -

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 suTpomus H (A, B) THCKpeTHBIX HCTOYHUKOB C andaButamMu A u B
BBIPA)KAETCsI Yepe3 SHTPOIHIO
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 k 3a4eTy ¢ OLEHKOM

Pazbuenue Ha cMeXHBIE KJIacChl U Teopema Jlarpanxka.

Iloarpynmel IUKINYECKOU IPYIIIIBL.

KoHcTpykius ¢pakToprpyImisl 1 OCHOBHAs TeOpeMa 0 ToMoOMop¢hu3Max IpyIIIl.
I[TepBast Teopema 06 n30Mopdu3sMme.

KommyTaHT rpymimel 1 Teopema 06 abeneBbIxX (pakToprpymnmnax.

LlenTp 1 Teopema o pakToprpymre 1mno HeHTpy.

Teopema o romomMophHOM 00pase MPsIMOTO MTPOU3BEACHHUS.

[TonsATHE pa3pemIMMOCTH IpynIbl. Pa3pelmmMocTs KOHEYHOM P-TPyIIIIbI.
JeiictBus rpynn. Ctabuau3aTopsl TOUEK, JJTUHBI OPOUT.

[evictBue comnpspkenueM. Kiaccesl conpsbkeHHOCTH. TeopeMa 0 LIEHTpe KOHEYHON

CoNoO~WNE

-
o

P-TPYIIIIBL
11.  Ilepas Teopema CuioBa (CyIIeCTBOBAHHE).

12. Bropas Teopema CumoBa (COpsKEHHOCTB ).
13.  Ilpocrora rpymmsl As.
14.  TIpocrota rpymms SO(3).

15.  KoneuHo noposxaeHHas rpymnma 0e3 KkpyueHust cBodoHa. [Toustue panra.
16.  Teopema o cylIeCTBOBaHUHU COTJIACOBaHHBIX 0a3MCOB CBOOOIHOM abeneBoit
IPYIIbl KOHEYHOT'O paHra U €e MOArPYIIIbL.



17.  Ilpsmoe 10Ka3aTEIHCTBO TEOPEMbI O CTPOCHUN KOHEUHBIX a0eNeBbIX P-TPYIIIL.

18.  Teopema o0 CTpOCHHH KOHEUHO IMOPOKICHHOM a0eIeBOM IPYIIIbI KaK CIIEICTBHUE
TEOPEMBI O COIIACOBAHHBIX Oa3Hcax.

19.  OcHoBHas TeopeMa O KOHEUHBIX a0eeBbIX Ipymnax. IHBapuaHTHbIE MHOXKHTEIH,
3JIEMEHTapHBIC JEJIUTEIN.

20.  DxBuBajeHTHbIE MHOXKeCTBa MaTpull. Jlemma lllypa u ee cnencrus.

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

22.  Teopema O MMOJHOW MPUBOJUMOCTH KOHEYHBIX MAaTPUYHBIX TPYIIII.

23.  MarpuuHoe npejacTaBieHne KOHeuHo rpymnmnbl Ha C.

24, I'eomeTpu4eCcKuil sI3bIK TEOPUU IIPECTaBICHUN. [IpruMeph! IMHENHBIX
npencrasieHuil. [lepexon Kk MaTpUYHBIM PEACTABICHUSIM.

25.  Kaxnas HeabeneBa KOHEYHAs IpyIa UMEET HEMPUBOAMMOE IIPEACTaBICHUE
0oJblIIe eAUHULIBI HAJ] JIIOOBIM [10JIEM HYJIEBOM XapaKTEePUCTUKH.

26.  OmnwucaHue BceX HENPUBOAMMBIX KOMIUIEKCHBIX IIPECTABICHUI KOHEYHON
abeneoil rpymnmnel. Teopema JBONCTBEHHOCTH.

27.  Teopema 0 uuclie OAHOMEPHBIX KOMIIJIEKCHBIX MPEICTaBICHUNA KOHEYHOM IPYIIIIBL.

28.  Kaxoe KOMIJIEKCHOE IIPE/ICTaBICHNE KOHEUHON TPYIIIbl SKBUBAJIEHTHO
YHUTApHOMY.

29.  JleWicTBHE JIMHEHHON IPYMITBI CTETIEHH N HAa OJHOPOIHBIX (hopMax OT N
nepeMmeHHbIX. [loHsTHEe 00 MHBapHaHTax JUHENHHOW rpynnbl. [Ipumepsl.

30.  Hpeansl koser. @akTOPKOIIBIIO.

31.  OcnoBHas Teopema 0 ToMmoMopdu3Max Kosiel. Komiblia riiaBHBIX HeaoB.

32.  AnreOpsl Haj MOJIEM: acCCOIMATUBHBIE anredps! u anreOps! JIu. [Ipumepsr.
["omomopdu3mbl anreop.

33.  Hpneansl B anredpe MHOrowIeHOB. [IpocToTa MaTpuyHOM aareopsl.

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

36.  CymecTBoBaHHE KOHEYHOTO MO HOOOTO Topsaka q=p" .

37.  EnMHCTBEHHOCTh KOHEUHOT'O MOJIS 33aHHOTO TOPSIKA.

38.  ABTOMOp(U3MBI KOHEYHOTO IMOJIS.

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

Kontpomupyemsie kommnerennuu: I11K-2
Oyenka KomMnemeHYyull OCyuecmesiemcs 8 COomeemcmauu ¢ maoauyet 4.
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