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MECTO pa60T1>1, 3aHUMaeMasi 10JKHOCTh
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MOJITUCH ®.1.0. Jara

@DOH/T OLIEHOYHBIX CPEICTB PACCMOTPEH U OJOOpeH Ha 3acenaHuu kadeapsl MHPopMaImOHHBIX
TEXHOJIOTHI U MpUKIagHON MaTeMaTuk  (mmpoTokoi Ne 1 ot «26» aBrycra 2020 1.)

/3aB. xadeapoit UTullM/ &= z= 2« TlerpynnnaE.B. «26» asrycra 2020r.

TTO/INHACH D.1.0. Jlara

I[OHOJ'IHCHI/ISI N U3MCHCHUS, BHCCCHHBIC B (bOHI[ OLICHOYHBIX CPCACTB, YTBCPIKACHBI HA 3aCCAaHNN

Kadeapol ;
MPOTOKOI Ne OT« __ » 20 T
3aBenyrouuii kadeapoit [ ®.11.0/

I[OHOJ'IHCHI/ISI N UI3MCHCHUS, BHCCCHHBIC B (bOHII OLCHOYHBIX CPCACTB, YTBCPIKJICHLI HA 3aCCIaHNN

Kadeapsl ,
MPOTOKOI Ne OT« __ » 20 T
3aBeayromiuii kKadeapoit | ®.1N.0/

I[OHOJ'IHGHI/ISI U NU3MCHCHUS, BHCCCHHBIC B (bOHII OLICHOYHBIX CPCACTB, YTBCPIKIACHLI HA 3aCCAaHNN

Kadeapsl ,

MPOTOKOI Ne OT « » 20 1.

3aBenyromiuii kadeapoit | ®.N.0/
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1. HACHOPT ®OHIA OINEHOYHBIX CPEJICTB

no puciuruinne «lIpuknannas anredpay»

OrneHOYHBIE CpEICTBA COCTABISIOTCS B COOTBETCTBUM C paboueil mporpaMmoii
JTUCIUIUIMHBL U MPEACTaBISAIOT cO00il COBOKYMHOCTh KOHTPOJIbHO-U3MEPHUTENbHBIX MaTEpHUajIoB
(TumoBbie 3amauM (3a7aHus), KOHTPOJBHBIE PabOTBI, TECTHI W Jp.), MPEIHA3HAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4arOIIMMHUCS YCTAaHOBJICHHBIX Pe3YyJIbTaTOB O0yUEHUSI.

OLeHOYHBIE CpEICTBA MCHOJB3YIOTCS MPU  MPOBEACHUM  TEKYIIEro  KOHTPOJIS
yCIIeBAaEMOCTH M MPOMEKYTOYHON aTTeCTallUU.

Tabmuma 1 - IlepeueHp kKommeTeHIUH, (HOPMUPYEMBIX B MPOIECCE OCBOCHUS
JMCLMILINHBI
Kon
HanmenoBaHmue pe3yJibTara 00y4eHust
KOMIIeTEHIINH
IK-2 CnocobeH TOHMMAaTh, COBEPIIEHCTBOBATh M MPUMEHATH COBPEMEHHBIN

MAaTeMaTUYECKUU armnapar

I1IK-2.1. 3HaeT OCHOBHBIE TEOPEMbI U (POPMYJIBI MATEMATHYECKOTO aHAIN3a,
TeOMETPUH, JAHUCKPETHOW MaTeMaTuku, AuddepeHlnaIbHblX YpaBHEHUIH,
TEOPETUIECKUX OCHOB UH(GOPMATHKH, YUCIIEHHBIX METO/IOB,
(YHKIIMOHATILHOTO aHAJIN3a.

[IK-2.2. VYmeer mNpUMEHATH OCHOBHBIE TEOpEeMbI ©  (OPMYJIBI
MaTEeMaTHYeCKOro  aHaiu3a, T[eOMETPUH, JIMCKPETHOW  MaTeMaTHKH,
i depeHIMaTbHBIX ypaBHEHUM, TEOPETUYECKUX OCHOB HWH(POPMATHKH,
YHCIIEHHBIX METOJIOB.

[IK-2.3. Bmameer w™erogamu, NpHEMaMHd, alTOPUTMAMH U CIIOCO0aMU

MNPUMCHCHUS COBPEMECHHOT'O MAaTCMATHUYCCKOI'0 amnriapara JJisd pCliCcHuA 3a1a4

npodeccnoHanbHOM AesITENbHOCTH.

KoHeuHsIMH pe3ynbTaTaMM OCBOGHHS JUCLHMIUIMHBI SBISIOTCS  C(HOPMHPOBAHHBIE
KOTHUTHBHBIE JIECKPUITOPBl «3HAThY», «YMETb», «BIJAJETb», PACIUCAHHBIE IO OTAEIbHBIM
komneTeHIMsIM. dDopMupoBaHHe AECKPUIITOPOB MPOUCXOJUT B TEUEHHWE BCETO CEMecTpa IO
JTalmaM B paMKaX KOHTAaKTHOM pa0oThl, BKJIOYAIONIEH pa3Iu4Hble BUIBl 3aHITHUH WU
CaMOCTOSITENIbHON paboThl, C MPUMEHEHUEM Pa3INYHBbIX (POpM U MeToAoB oOyueHus (Tadin.2).




Tabmuna 2 - ®opMupoBaHUe KOMIETSHIIMH B IPOLIECCE N3YUYECHUS TUCIUILINHBL:

Kon YpoBeHb Uupukatopsl  JOCTHXeHHs | Bun  ydeOubix  3amstuiil, | KonTponupyembie pasaens! u Tembl | OneHOUHbIE
KOMIIETCHIIUM | OCBOEHUS KOMIIETCHIIUM paboTbl, (OpMBI U METOABI | AUCLUILIMHbI CpEICTBa,
KOMIIETEHLIUI o0y4eHHs, CHOCOOCTBYIOIIHUE UCIIOIB3YyEMBIE IS
(GOpMHUPOBAHHUIO U PA3BUTHIO OLICHKHU YPOBHS
KOMIIETEHIIHi c(OpPMHPOBAHHOCTH
KOMIETEHIHH"
1IK-2 3naem
Henocratounsiii | [IK-2. CrynenT He cnocoGeH | JlekunoHHble M mpaktudeckue | Pazgen 1. Anrebpanueckue | Texkymuil KOHTPOIb
YpOBEHb [OHUMATh, 3aHSTHS, CaMOCTOSITENIbHAS | CTPYKTYpBI - orpoc,
COBEpLICHCTBOBATH u | pabora oOyyaromuxcs, | Pa3zgen 2. Hauana Teopuu rpynn KOHTPOJIbHAA
IPUMEHSITh COBPEMEHHBIN | MOATOTOBKA u caauya | Paznen 3. Ctpoenue rpynn pabora,
MaTeMaTUYECKUN anmnapar IIPOMEXYTOYHOH aTTeCTalu. Paznen 4. I'pynns! JIn TECTUPOBAHUE.
He 3HaeT 0CHOBHBIX TEOpEM U
bopmyn reOMETpUH,
JIUCKPETHON MaTEeMaTHUKH,
(YHKLIMOHATIBHOIO aHAJIN3a,
NPUKJIAJHON anreOpshl.
basosbIit [IK-2.1. Cryagent wumeer | JlekunoHHble M mpakTuueckue | Pazgen 1. Anrebpanueckue | Texkymuil KOHTPOIb
YPOBEHb HECHCTEMAaTHU3UPOBAaHHBIE 3aHSTHS, CaMOCTOSITENIbHAS | CTPYKTYpPBI — orpoc,
3HaHUS TEOpeM U GOpMYII pabota oOyuaromuxcs, | Pa3zngen 2. Hauana Teopuu rpynn KOHTPOJIbHAS
FEeOMETPUH, JUCKPETHOM | OJrOTOBKA u cnaua | Paznen 3. Ctpoenue rpymnmn pabora,
MaTeMaTUKH, MpOMEKyTOUHOM aTTectanuu. | Pasnen 4. ['pynmel JIu TECTUPOBAHUE.

(GYHKIIMOHAJIBLHOTO —aHAJIN3a,
MPUKIIATHON anreOpsbl.

! JleKuMOHHBIE 3aHATHS, IPAKTUYECKUE 3AHATHSL, TaDOPATOPHBIE 3aHITHS, CAMOCTOATENbHAs padoTa. ..
2 Heo6X0JMMO yKa3aTh aKTUBHbIE U HHTEPAKTUBHbIE METO bl 00Yy4€eHHs (HAIIPUMED, HHTEPAKTHBHAS JICKIUs, pa00Ta B MaJIbIX IPYIINAX, METO/Ibl MO3TOBOTO IITYPMa U T.11.),
CIOCOOCTBYIOIINE PA3BUTHIO Y O0YJIAIONINXCS HABBIKOB KOMAH/IHOM PaOOTHI, MEXINIHOCTHOM KOMMYHUKAINH, IPUHITHS PEIICHUH, THIEPCKUX Ka4eCTB.
3 HaumenoBanue TeMbl (pasziena) GepeTcs u3 paboueil mporpamMMbl UCIUILIHHBL.
4 OueHOYHOE CPEJICTBO JOJKHO BEIOMPATLCS C YHETOM 3aINIAHUPOBAHHBIX PE3YJITATOB OCBOEHHS JAUCIUILIHHBI, HATIPUMED:
«3HaTh» — cobeceioBaHNe, KOJTIOKBUYM, TECT. ..
«YMeTb», «BrnaseTs» — MHANBULyaNbHBIN WK TPYIIIOBOM NPOEKT, Kelic-3a1a4a, esioBas (poseBast)
urpa, noprdoimo. ..




Cpenunuii [IK-2.1. Crynent  3Haer | JIekunoHHBIE W TpakTHueckue | Pazmen 1. AnreOpandeckue | Tekymuid KOHTPOJIb
YPOBEHb OCHOBHOE coJep)KaHue | 3aHATHS, pabdoTa B MAIbIX | CTPYKTYPHI - orpoc,
marepuaia JUCLUIUIMHBL. | Tpynax, uHTepakTuBHas | Pasnen 2. Hayana teopuu rpymnmn KOHTPOJIbHAS
3HAaeT OCHOBHBIE TEOPEMBI M | JIEKLUS, nuckyceus, | Pazgen 3. Ctpoenue rpynn pabora,
bopMmybl I€OMETPHH, | CAMOCTOSATEIIbHAS pabora | Paznen 4. I'pynnst JIn TECTUPOBaHUE.
JUCKPETHON MaTeMaTHKH, | 00y4JaloMMUXCsl, MOATOTOBKA U
(GYHKLIMOHAIBHOIO aHalu3a, | clada IPOMEKYTOYHOMN
NPUKJIAJHON anreOpsbl. aTTeCTallUU.
Beicokuit [1K-2.1. Crynent crnocoben | JlekunoHHble M npaktuueckue | Pazgen 1. Anrebpanyeckue | Tekymuil KOHTPOJIb
YpOBEHb MOHUMATh, 3aHATUSI, paboTa B  MaJbIX | CTPYKTYpPHI - orpoc,
COBEpILEHCTBOBATh U | Tpynnax, uHTepakTuBHas | Pasnen 2. Hayana teopuu rpymm KOHTPOJIbHAS
IPUMEHSITh COBPEMEHHBIN | JEKLUS, nuckyceus, | Paznen 3. Ctpoenue rpynn pabora,
MaTeMaTHYeCKUH armmapar. CaMOCTOSITeNIbHas pabora | Paznen 4. I'pynnst JIn TECTUPOBaHUE.
3HAaeT OCHOBHBIE TEOPEMBI M | 0OyYarOIIMXCS, MOATOTOBKA U
bopMmybl reOMETpHH, | caada IIPOMEXYTOYHOU
JUCKPETHOU MaTEeMaTHKH, | aTTECTalUH.
(YHKLIHMOHATIBHOIO aHANN3a,
NPUKJIAJHON anreOpbl.
Ymeem
ba3zoBsIii [1K-2.2. Crynent | Jlekunonusle u npaxktuueckue | Paznmen 1. Anrebpanyeckue | Tekymuii KOHTPOJIb
YPOBEHBb UCTIBITBIBACT ~ 3aTpyAHEHMs | 3aHATHs, paboTa B MalbIX | CTPYKTYpHI - orpoc,
IIpU IPUMEHEHUU OCHOBHBIX | rpymnmnax, uHTepakTuBHas | Pazmen 2. Hawana teopuu rpymm KOHTPOJIbHAS
TEOpeM u bopmyn | nekuus, nuckyceus, | Pazgen 3. Ctpoenue rpynn pabora,
reOMEeTpUH, JUCKPETHOU | CAMOCTOSITENIbHAS pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
MaTeMaTHKH, o0yyaromuxcs, MOATOTOBKA U
(GYHKIIMOHAJIBHOTO aHallu3a, | cada MIPOMEKYTOUHOU
MIPUKIIATHON anreopsbl. aTTECTalUU.




Cpenunuii [IK-2.2  Cryment  ymeet | JlekuroHHbIE W TpakThueckue | Pazmen 1. AnreOpandeckue | Tekymuid KOHTPOJIb
YPOBEHb IPUMEHSTh OCHOBHBIC | 3aHATUSA, paboTa B MaJbIX | CTPYKTYPHI - orpoc,
TEOPEMBI u dbopMynbl | TpymIax, uHTepakTtuBHas | Pasgen 2. Hauana teopuu rpymm KOHTPOJIbHAs
FEOMETPUH, JUCKPETHOM | JIeKIus, nuckyceus, | Pazgen 3. Ctpoenue rpynn pabora,
MaTeMaTHKH, caMoCTOsITeNIbHAs pabora | Paznen 4. I'pynnst JIn TECTHUPOBAHUE.
(GYHKIIMOHATBHOTO aHallM3a, | OOYJArOIIUXCs, MOATOTOBKA U
NPUKIATHOW  anredpbl, HO | caada IPOMEXYTOYHOU
JIOMTyCKAaeT HE3HAYUTENbHBIC | aTTECTAIHH.
OIIINOKH.
Bricokwnii [1K-2.2. Crynent Ha | Jlekimonnsle u mpaktudeckue | Pazgen 1. Anrebpanyeckue | Tekymuii KOHTPOJIb
yYpOBEHb BBICOKOM  ypOBHE  yMeEeT | 3aHATUs, paboTa B MajblX | CTPYKTYpPHI - orpoc,
IPUMEHSTh OCHOBHBIE | TPYTIIAX, uHTepakTuBHas | Pasnen 2. Hayana teopuu rpymm KOHTPOJIbHAS
TEOPEMBI u dbopMyIbl | ek, muckyceus, | Pazgen 3. Ctpoenue rpymm paborta,
reoOMeTpuHu, JUCKPETHOM | CaMOCTOSITEIIbHAS pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
MaTeMaTHKH, oOyyaromuxcs, MOATOTOBKA U
(YHKIMOHATIBHOTO aHANM3a, | caadya MIPOMEKYTOUHOMH
MPUKIIATHON anreopsl. aTTECTalUU.
Braoeem
bazoBblit [T1K-2.3. CryneHt Ha 6a3oBoM | JIekninoHHBIE W TpakTHUeckue | Paszmen 1. Anrebpanyeckue | Tekymuid KOHTPOJb
YPOBEHb YPOBHE BJIaJIe€T METOJIaMH, 3aHATHUS, pPaboTa B MalbIX | CTPYKTYpPHI - orpoc,
npreMaMH, aIrOPUTMaMu W | TPyIax, uHTepakTuBHas | Pazmen 2. Hawana teopuu rpymm KOHTPOJIbHAs
crioco0amu IIPUMEHEHUS | JIEKLUS, nuckyceus, | Pazgen 3. Ctpoenue rpynn pabora,
COBPEMEHHOTO CaMOCTOSITeNbHAs pabora | Paznen 4. I'pynmst JIn TECTUPOBAHUE.
MaTeMaTHYeCKOro ammapara | o0yJaromuxcs, MOATOTOBKA U
TUTst peteHus 3aja4 | crava MTPOMEKYTOUHOMN
npodeccuoHaIbLHON aTTeCTallHH.

ACATCIIBHOCTH.




Cpenunuii [1K-2.3. CtyneHt Ha cpeaneM | JIeknMoOHHBIE W TNpakThueckue | Pazmen 1. AnreOpandeckue | Tekymuid KOHTPOJIb
YPOBEHb YPOBHE BJIaJIe€T METOIaMH, 3aHATHS, pPaboTa B MAaJbIX | CTPYKTYpPHI — orpoc,
npUeMaMy, aNrOpUTMaMU M | Tpymmax, uHTepakTtuBHas | Pasgen 2. Hauana teopuu rpymm KOHTPOJIbHAS
crocobamu IIPUMEHEHHUS | JIEKLUs, nuckyceus, | Pazgen 3. Ctpoenue rpynn pabora,
COBPEMEHHOTO caMoCTOsITeNIbHAs pabota | Paznen 4. I'pynnst JIu TECTHUPOBAHUE.
MaTeMaTHYECKOro ammapara | o0yJaromuxcs, MOATOTOBKA U
VIS pelieHus 3aj1a4 | crava IPOMEXYTOYHOU
npodecCHOHAILHON aTTeCTaIUH.
JESITEIIbHOCTH.
Bricokwnii [IK-2.3. Crynent Buazaeer | JlekunoHHble u mpakTudeckue | Pazmen 1. Anrebpanyeckue | Tekymuii KOHTPOJIb
yYpOBEHb KOHIENTYaIbHO- 3aHATHUS, pPadoTa B MAalbIX | CTPYKTYpPHI - orpoc,
MOHSITHIHBIM aIlmapaToM. rpymmax, uHTepakTuBHAs | Pasnen 2. Hayana teopuu rpymm KOHTPOJIbHAS
Bnageer METOJIaMH, | JIEKIHS, muckyceus, | Pasnen 3. Ctpoenue rpynn pabora,
npUeMaMy, alrOpUuTMaMu U | CaMOCTOSITEIbHAS pabota | Paznen 4. I'pynnst JIu TECTUPOBAHUE.
crocobamu NpPUMEHEHUs | 00yJaromMUXCsl, MOATOTOBKA H
COBPEMEHHOT0 crava MPOMEXYTOUHOU
MaTeMaTUYeCKOIro armapara | aTTecTaluH.
TUIS pelieHus 3a1ad
npodeccruoHaIbHOM

ACATCIIBHOCTH.




2. TIEPEYEHBb OLIEHOYHBIX CPEJICTB®

Tabmauma 3
Ne | HaumenoBanue | XapakTepHCTHKa OLIEHOYHOI'O CPECTBA [Ipeacrasnenue onenounoro cpeactsa B OC
OLICHOYHOI'O
CpeacTBa
1. Omnpoc CpencTBo KOHTPOJIL YCBOCHUS y4eOHOTO MaTepHala TeMBbI, Bomnpock! 1o Temam/pa3aenam JUCIUTUTHHBL
paszena Ui pa3AenoB AUCHUILIMHBI, OPraHU30BaHHOE KaK
ydaeOHOe 3aHsATHE B BUJIE COOECEOBaHUS MPEMOAaBaTeNsl C
00yJaromMMHUCS.
2. KonTponbhas CpeAcTBO KOHTPOJII YCBOCHHS Y4eOHOro MaTepuana TeMbl, | BapuaHThl KOHTPOIBHON paObOThI
pabora paszzena WM pPa3leloB JAMCIUIUIMHBL, OPraHU30BaHHOE Kak
yueOHOE 3aHSATHE B BUJAE MPOBEPOUYHON KOHTPOJIBHOM pPabOThI
M0 MPONAEHHBIM pa3/iesiaM AUCIUILIMHBI
3. TectupoBanue | CpeAcTBO,  MO3BOJIAIONIEE  OIEHUTh  YPOBEHb  3HaHMi | TecToBble 3aaHus
oOydJaromierocs IMmyTeM BBIOOpAa MM OJHOTO M3 HECKOJbKHX
BapHaHTOB OTBETOB Ha IIOCTaBJIEHHBIH Bompoc. Bo3zmoxkHO
HCIIOJIb30BAaHUE TECTOBBIX BOIIPOCOB, MPEAyCMAaTPUBAIOLIUX
BBOJ] 00YYarOIMUMCsS KOPOTKOTO ¥ OJHO3HAYHOTO OTBETA Ha
MOCTaBJICHHBIN BOIPOC.

5 Vka3bpIBaroTcs OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO/JI€ pCaiu3allun pa6oqel71 mporpaMmbl [[aHHOﬁ JUCHUIIINHEL.




3. OMMCAHUE ITOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITETEHIIUIA

OnenuBanue pe3ynbTaToB 00yUeHHs M0 AUcUUIUIMHE «MaTteMaTHKa OCYIIeCTBISIETCS B COOTBETCTBHH ¢ [1osi0jkeHHEeM O TeKYIIIeM KOHTPOJIe
YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTECTAIIMU 00yYarOIIUXCAL.

[IpenycMoTpeHsl clieyromre BUIbl KOHTPOJIS: TEKYIIHI KOHTPOJIb (OCYLIECTBICHNE KOHTPOJISI BCEX BUIOB ayIMTOPHOUN U BHEAYIUTOPHOI
JESATEIbHOCTH 00Y4aroIIerocs ¢ LeJIb0 MOTYYeHUs IEPBUYHON NHPOPMAIH O XOJE YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJIEP)KaHUS JUCLIUILIUHBL) U
MPOMEKYTOUHAs aTTecTalus (OLIEHUBAETCS YPOBEHb M KaUeCTBO MOATOTOBKH 110 AUCLUIUIMHE B LIEJIOM).

[Toka3zaTenu v KpUTEPUN OLICHUBAHUS KOMIIETEHIINH, OPMUPYEMBIX B TIPOIIECCE OCBOCHUS TAaHHON TUCIMILIMHBI, OTIMCAHBI B Ta0I. 4.

Tao0nuua 4.



Kon YpoBeHb ocBoeHus | HMHaukaTopbl Kputepun onieHuBaHMs pe3ynbTaTOB O0yUCHUS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMIIETCHIIUN
1IK-2 3Haer
Henocrarounstii yposens | [7K-2.1. He 3naem 3nauumenvHou uwacmu mamepuana Kypcd, He CHOCODEeH CAMOCHMOAMENbHO
Onenka 8bIOEIAMb 2IABHBLE NOJONHCEHUS 8 U3YUEHHOM Mamepudie OUCYUNTUHDL.
«HEYIOBJIECTBOPUTEIILHO.
ba3oBblil ypoBeHb 1IK-2.1. 3naem wne wmenee 50 % ocnosHoco mamepuana Kypca, 00OHAKO UCHbIMbIBAET
Onenka 3ampyOHeHUs. 8 e20 NPUMEHEHUU.
«YIOBIETBOPUTEIILHO.
Cpennuii ypoBeHB 1IK-2.1. 3Haem ocHO8HYIO uacmb mamepuanra Kypca, CNocodeH NPUMeHUmdv U3YYeHHbll
O1eHKa «XOpOIIOY. Mamepuan Ha NPaKmuke, UCNbIMbI8AEN He3HAYUmMelbHble 3ampPYOHeHUs. 8 peuleHUU
3a0auy.
Bricokwuii ypoBeHb 1IK-2.1. Iloka3vigaem 2enyboxoe 3HaAHUE U NOHUMAHUE MAmMepuand, cnocoder npuUMeHums
O1eHKa «OTIUIHOY. U3YYEHHBIU MAMepual Ha NPaKmuxe.
YmMmeer
bazoBblii ypoBeHB 1IK-2.2. Ymeem socnpouszsecmu ne menee 50 % ocnoemoco mamepuana Kypca, 0OHAKO
ucnwvimuleaem 3ampyOHeHus. NPy peulenuy NPAKmu4ecKux 3a0au.
Cpennuii ypoBeHB 1IK-2.2. Ymeem pewamv cmanoapmmuvie npogeccuonanvhvie 3a0auu ¢ NpPUMeHeHueM
NOJYYEeHHbIX 3HAHUL, UCNbIMbLEAem He3HAYUmenbHble 3ampyOHeHUsl 8 peulenun 3a0ay.
Bricokwuii ypoBeHb IIK-2.2. Ymeem pewamv cmanoapmmusie npogeccuonanvhvle 3a0auu ¢ NPUMEHEeHUeM
NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21yYO0Koe 3HaHue U NOHUMAHUEe Mamepuaid, Cnocooen
pewums 3a0ayy npu usMeHeHuu GopmyauposKu.
Bnaneer
bazoBblit ypoBeHb IIK-7.3. Cmyoeum @nadeem OCHOBHbIMU HABLIKAMU MEOPEMU4ecKo20 U NpaKmuyecko2o
1IK-2.3. NpUMeHeHUss ~ Memo008  AHATUMUYECKOU  2eoMempuu,  JUHEUHOU  aneebpvl U
Mamemamuyecko2o ananuza. Mmeem necucmemamusupoearHvle 3HAHUA OCHOBHBIX
Ppazoenos OUCYUNIUHBL.
Cpennuii ypoBeHb IIK-2.3. Cmyodenm enradeem 3HAHUAMU 6CE20 U3YUEHHO20 MAMepuand, 8iaoeem Ha8blKAMU

meopemu4ecKoco U npakmui4ecKkoco NPUMeHeRUA Memooo08 AHAIUMUYECKOL ceomempuu,
AUHEUHOU aﬂ2€6pbl u mamemamu4ecko2o auanusd. Mcnoimoeléaem He3HA4YUMENbHbIE




3ampyOHeHUs. 8 peuleHUulU 3a0ay.

Bricokuii ypoBeHb

IIK-2.3.

C600600HO 61a0€em HABLIKAMU MEOPEeMUUECKo20 U NPAKMUYECKO20 NpUMEHeHUs.
Memo008 aHAIUMUYECKOU 2eoMempuu, JUHEUHOU aneebpvl U MamemMamuyecKozo
amanuza, nokasvigaem 21y00OKOe 3HAHUE U NOHUMAHUE U3YYEeHHO20 Mamepuaid.
Cmyoenm enadeem KOHYenmyanibHO-NOHAMUUHBIM ANNAPATNOM, HAYYHLIM A3bIKOM U
mepmunono2uel npogpheccuoHaIbHoU OesimelbHOCMU.




4. MeToauyeckne MaTepPUAJIbl, ONpeae/siioye Mpouexypbl

OLICHMBAHUS Pe3yJbTATOB 00y4eHHUs

3ananus B popMe yCTHOIO omnpoca:

VY CTHBIN OMPOC MCTIONB3YETCS ISl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH O0YYarOIIUXCs 10
JTUCLUUIIMHE B KAaueCTBE IPOBEPKH PE3YJIbTATOB OCBOCHHUS Marepuana. Kaxaomy cTyneHrty
BBIJIACTCSI CBOWM COOCTBEHHBIH, y3KO C(OPMYIHPOBaHHBIA Bompoc. OTBET NOJIKEH OBITh YETKHM
U KpaTKuM, COACPIKAIIMM BCC OCHOBHBLIC XAPAKTCPUCTUKHU OIHMCBIBACMOI'O IMOHATHA. B cBoem
OTBCTC CTYACHT JOJIKCH IMOKAa3aTb YMCHHUSA HNPOCIIC)KUBATH NPUYIUHHO-CIICACTBCHHBIC CBA3U U
HABBIKU PAaCCYKICHHUI U JOKa3aTeJIbCTBA.

KonTpoJsbnas padora
CpencTtBo TpOBEpPKH yMEHHH NPUMEHSATHh IONYyYCHHBIE 3HAHUS U PEIICHHs 3a/1ad
OIIPEJIETICHHOTO THIIA IO TEME MM Pa3eiy

TecTupoBanus

Tect npencrasusier co060ii KOHTPOIBHOE MEPOTIPHUATHE 10 YIEOHOMY MaTepHaty KaxIoi
TeMbl (pa3gena) MAMCUUIUIMHBL, COCTOSIIEE B  BBIIOJHEHUHM OOYYAIOLIUMCS  CHUCTEMBI
CTaHJAPTU3HUPOBAHHBIX 3aI[aHI/II>'I, KOTOpas Mo3BOJICT aBTOMATHU3UPOBATE NPOUCAYPY U3MECPCHUA
YPOBHSI 3HAHUH U YMEHUH 00y4aro1erocs.

TectupoBaHue sBISETCS CPEACTBOM TEKYLIET0 KOHTPOJS YCHEBAEMOCTU OOy4aroUIuXcs
IO JAMCUUIUIMHE M MOXET BKIIOYaTh B ce0s CleAylollMe TUIbI 3aJlaHuil: 3agaHue C
€MHCTBEHHBIM BBIOOPOM OTBETAa U3 NPEJIOKEHHBIX BAPUAHTOB, 3aJaHUE Ha OIpe/eeHHe
BEPHBIX U HEBEPHBIX CYXJIEHUIl; 3a/laHie C MHO>KECTBEHHBIM BEIOOPOM OTBETOB.

B kaxxnom 3amanun He0OXOMMO BHIOPATh BCE MPABMIIHHBIC OTBETHI.

S. MarepuaJbl 1 IPOBeIeHUs TEKYLEro KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTAUUM

3aganus B popMe onpoca

Pa3nen 1. Anredpanyeckue CTPyKTYpbl
1 AGeneBbl rPYIIIBL.
2 Konbna u nosns.

Pazgen 2. Hayasa Teopum rpynn
['pynnbl ciMMeETpHH.
[{uknn4yecKue rpymimsl.
CucreMbl TOPOXKITAIOIIUX.
Pa30Ouenue Ha CMEXHBIE KITACCHI.

g B~ W DN -

['omoMOppu3MBL.

Pasznea 3. Ctpoenue rpynn

1 [Tonsitue mpoctoii rpynnsl Teopemsr Cuiona.
2 CB00OOIHO TOPOXKICHHBIC A0CIICBBI TPYIIIIHI.

3 [Tepuonuueckre abeneBbl TPYIIIBL.



Jlunelinbie peaCcTaBICHUS TPYII U anreop.
NHBapuaHTHBIE TOAIPOCTPAHCTBA.

HenpuBoaumeie 1 BIIOJIHE NPUBOJUMBIE NTPEACTABICHUS.
[IpencraBieHust KOHEYHBIX a0EJIEBBIX IPYIIIL.

AnreOpsl ¢ AefIeHUuEM.

Teopema @pobeHmnyca

O oo~NO O~

Pa3nen 4. I'pynnsi JIn

1 Onpenenenue v npocTeire cBoiicTra rpynn Jiu.
2 DKCTMOHEHITUAIBHOE 0TOOpaKEHHE.

3 Kacarenbnas anredpa JIu rpymnm Ju.

4 JIuneitnple npencrasiaenus rpynn Jiu.

KonTtpomupyemsie kommerenimn: [TK-2
Oyenxa komMnemenyutl OCywecmaisemcs 6 coomeemcmauu ¢ maoauyetl 4.

3ananuss B Qopme ayIMTOPHBIX KOHTPOJBbHBIX M CAMOCTOAAITEJIbHBIX
paodor

1. JlokaxkuTe, 4TO B OMPEACICHUU TPYIIbI JOCTATOYHO OBUIO MpEarojiaraTh HaJUdue
JICBOTO HEUTPAJIBHOTO (€ * & = a iyt Jiro0oro a € G) u 1eBoro oopaTHoro (a’: a = €) JIEeMEHTOB.

2. Ilycts M — npousBosibHOe MHOecTBO U E(M) — mMHOXkecTBO oToOpakenuit M B M
(mpeobpa3zoBanuii MHOkecTBa M). B kauectBe OunapHoit onepauuu Ha E(M) paccmorpum
cymneprno3uiuio orodpaxkenuit. Musimu crnoBamu, ecniu f, g € E(M), o f - g — Takoe
orobpaxenue, uro (f - g)(x) = f(g(X)) mis moboro X € M. JlokaxuTe, 4TO 3Ta OMEpanus
accornatuBHa. Kakoe oToOpakeHHe SBISIETCS €€ HEHTPAIbHBIM JIEMEHTOM?

3. Hoxaxwure, yto MHOKecTBO S(M) OHMeKTUBHBIX 0TOOpakeHU MHOXKecTBa M Ha celsi ¢
orepanueii, BBeIEHHOH B ynp. 2, 00pa3yeT rpymnmy.

4. JTokaxure, 4yTo J1I00YI0 MMOICTAHOBKY MHOXKECTBA M3 N 3JIEMEHTOB MOYKHO MPEJCTaBUTh
B BUJIE IPOM3BE/ICHAS HENIEPECEKAIOIMXCS (HE3aBUCHMBIX ) IIUKJIOB.

5. Ilo xogupyroneMy MHOTOWICHY -f A e o e MOCTPOUTDH MOTMHOMHAIIBHBIC
KOJIBI JUISl ABOMYHBIX coobmenuit 0100, 10001101, 11110.

6. Ilpunagmexar mu komy [omes komoswie cmoBa 10000101011111010011111 wu
11000111011110010011111?

Kontpomupyemsie kommerenimu: [1K-2
Oyenka KomnemeHyull 0Cyuecmeaisiemcs 8 coomsemcemaeuu ¢ maoauyeti 4.

3ananue B popme TeCTUPOBAHUA

1. KomuuectBo nunpopmanuu I (ai ) , cogepxarieecss B CUMBOJIE ai U3 andasuta A
o0bemMa M 1Py 3HAYCHUU BEPOSTHOCTH P(ai ) , OMPEAesieTCs BBIPAKCHUEM:
a)l(ai)=logp(ai); o)l (a)=-logpa);

B)l(ai)=logm;r)l(a)=-log__

p(ai)

2.0utponus H (A) auckpeTHoro ucTounnka 6e3 mamstu ¢ aindasurom A oobema M

MIPU 3HAYEHUSX BEPOSATHOCTEH CUMBOJIOB ai , PABHBIX P(ai ) , ONIPEACIISICTCS BRIPAKCHUEM:
m

m

1



a) H (A) =x™ ( JiOHA) =-_m 1 ();

i=1 i=1 p(ai) !

DHA) =S —=iDH@)=-52 (@) logp@).

3.0utponus H (A) auckpeTHoro uctounuka ¢ andaBuroMm A odbeMa m orpaHuYeHa
HEPaBEHCTBOM:

a)0<H(A)<logL;6)0<H(A)<logm;
B) 0<H(A)<logm;r)0<H(A)<logm.

4. 9utponus H (A) 1BOMYHOr0 UCTOYHUKA IPU 3HAYCHUH BEPOSITHOCTEH CUMBOJIOB
p(al) =p u p(a2 ) =1- p onpenensieTcs: BbIPaXKCHUEM:

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 saTporus H (A, B) auckpeTHBIX HCTOYHUKOB ¢ aiipaButamu A u B
BBIPA)KAETCsI Yepe3 SHTPOIHIO
H (A) ancam0ms1 A ¥ yCIIOBHYIO SHTPOITHIO

H(@B/A)

COOTHOIICHUEM:

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) ;1) H(A, B)=H(A)-H(B / A) .

1 0
2 B
3 r
4 B
5 a

KonTtpomupyemsie kommereHimn: [TK-2
Oyenxa KomMnemenyutl OCywecmaisencs 6 Coomeemcmauu ¢ maobauyetl 4.

Bomnpocel k 3a4eTy ¢ OLEHKOH

1. Pa3buenue Ha cMexXHBIE KJ1acchl M TeopeMa Jlarpanxa.

2. [Toarpynnel HUKINYECKON TPYIIIIHL.

3. Konctpykius ¢pakToprpynisl 1 OCHOBHAsl TeopeMa 0 ToMOMOp(hU3Max IPyIIIL.

4, [TepBas Teopema 06 nzomoppuzme.

S. KommyTtaHT rpynmns! v Teopema 00 abeneBbIX pakToprpymniax.

6. LlenTp u Teopema o pakTOpPrpymIe Mo HEeHTPY.

7. Teopema o romomMophHOM 0Opa3ze MPsSMOro MPOU3BEACHHS.

8. [TonsTHE pa3pemIMMOCTH rpyNIbl. Pa3pemrMocTs KOHEYHOM P-TPYIIIBL.

9. HeiicTBust rpynn. CTaOUIN3aToOphl TOUEK, JUTMHBI OPOUT.

10. HevictBue conpspkenneM. Kiaccel conpsizxeHHOCTH. Teopema 0 LEHTpe KOHEYHOM
P-TpyIIIbL.

11. [TepBas Teopema CuiioBa (CyIieCTBOBaHHE).

12.  Bropas teopema CuioBa (CONpsiKEHHOCTB ).

13. [IpocroTa rpynmsl As.
14.  TIpocrora rpymms SO(3).

15.  KoneuHo mopokaeHHas rpymma 6e3 kpydeHus ceooboana. [lonsrue panra.
16. Teopema o cyniecTBOBaHUH COTJIACOBAHHBIX 0a3MCOB CBOOOTHOM aOeIeBOM
TPyl KOHEYHOTO PaHTa U €€ MOATPYIIIIHL.



17.
18.

[Tpsimoe 1oka3aTenbCTBO TEOPEMBI O CTPOCHUH KOHEUHBIX a0eJeBbIX P-TPyII.
Teopema 0 CTpOEHHH KOHEUHO MOPOXKICHHON a0eeBO IPyYIIbI KaK CIIEICTBUE

TEOPEMBI O COI'IaCOBAHHBIX 0a3ucax.

19.

OcHoBHas TE€OpEMaA O KOHCUYHBIX abeJIeBbIX rpymnax. I/IHBapI/IaHTHBIe MHOXHUTCIIN,

OJIEMCHTAPHBIC ACIIUTCIIN.

20.
21.
22.
23.
24.

OKBUBaJICHTHbIE MHOKecTBa MaTpull. Jlemma Illypa u ee cnencraus.
TeopeMa 0 HEIPUBOAMMON MAaTPUYHOM IPYIIIIE C KOHEYHBIM LIEHTPOM.
TeopeMa 0 OJIHOM MPUBOAMMOCTHA KOHEYHBIX MATPUYHBIX TPYIIIL.
MarpuuHoe npecraBieHue KOHEYHOH rpymisl Ha C.
I'eomeTpuueCcKuil A3bIK TCOPUU IIPEACTABICHUN. [IprMephl TMHENHBIX

HpeIlCTaBJ'IeHI/If/'I. HCPGXOII K MaTpUYHBIM IPEACTABIICHUAM.

25.

Ka)KI[aH HeabejeBa KOHEYHAs rpyimima UMeCT HCIIPUBOAUMOC IPCACTABIICHUC

0oblIIEe CAMHUIBI HAaJl JIFOOBIM IT0JIEM HYHCBOﬁ XapaKTCPHUCTUKH.

26.

Omnmcanue Bcex HCTIPUBOAUMBIX KOMIIJICKCHBIX HpCI[CTaBJ'IeHI/Iﬁ KOHEUHOH

abeneBoil rpymnmel. Teopema TBONCTBEHHOCTH.

27.

28.
YHUTapHOMY.

29.

Teopema 0 uncie OTHOMEPHBIX KOMILJIEKCHBIX ITPEICTABICHUM KOHEYHOU IPYIIIIBL.
Kaxknoe KOMIUIEKCHOE IPEACTABIEHUE KOHEYHOH IPYIIIbl SKBUBAJIEHTHO

JleiicTBuE TMHEHHON TPYNITBI CTETIEHU N HA OTHOPOIHBIX (hopMax oT N

nepemeHHbIX. [loHsiTHE 00 MHBapHaHTax JUHEHHOM rpymibl. [IpumMepsi.

30.
3L
32.

N neane! kosen. @akTOPKOJIBILO.
OcHoBHas Teopema o romoMophu3Max koser]. KosbIia riIaBHBIX HIIEaNI0B.
AnreOpbl HaJ OJIEM: accolMaTUBHbIE alnreops! u anreOpst JIu. [Ipumepsr.

["'omoMopdu3Mel anredp.

33.
34.
35.
36.
37.
38.
39.
40.

Wneansl B anredpe MmHorowieHos. [Ipocrora MmaTpu4Hoi anreOpsl.
["'omoMmopdHBIe 00pa3sl anredpsl MHOrouwIeHoB. [lons anredpandeckux 4ucer.
[Tone pa3noxenust MHOrousaeHa. [Ipumepsr.

Cy1ecTBOBaHHE KOHEYHOTO OIS TF0O0ro mopsiaka q=p" .

ENMHCTBEHHOCTh KOHEYHOTO MOJIS 3a1aHHOT0 MOPSIKA.

ABTOMOpP(hU3MBI KOHEYHOT'O TOJISL.

Anre6psl ¢ neneHueM. Anredpa KBaTepHUOHOB.

Teopema ®pobenunyca.

Kontponupyemsbie komnerenuuu: [1K-2
OZ/;QHKCZ Komnemem;uﬁ ocywecmesienics 6 coomeencmeuu ¢ ma@zuued 4,
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