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CHHCOK I0KYMEHTOB 1 MAaTepHAJIOB

1. Hepequb IJIAaHUPYCEMBIX PE3YyJIbTATOB O6y‘l€HI/I$[ Mo AUCHUIUIMHE, COOTHCECCHHLIX C INIAHUPYCMbIMHU

pe3yJibTaTaMHu OCBOEHUSI 00pa30BaTEIbHON MPOrpaMMBbl

2. Llenb 1 MECTO TUCIUIUIMHBI B CTPYKTYpe 00pa30BaTEIbHOM MPOrpaMMbl

3. Conmepxkanue paboueil mporpaMMmbl (00BEM IUCHUIUIMHBL, THIBI M BHIBI YY€OHBIX 3aHATHHA, y4eOHO-

METOIUYECKOe 00eCIIeYeHIE CaMOCTOSTENIbHOU PaboThl 00yJarOIINXCS)

4, q)OHI[ OLCHOYHBIX CPCACTB IO JUCIHHUIIIIMHE

4.1. Hepequb KOMHGTGHL{I/Iﬁ C YKazaHHMEM JSTallOB HX (bOpMI/IpOBaHI/ISI B IIPpOHCCCC OCBOCHUA
O6paBOBaT€J'IBHOI\/'I nporpamMmal. Onucanue ToOKa3aTened U KpUTCPUCB OLCHUBAHUSA KOMHGTGHI.IHIZ Ha

PAa3JIMYHBIX OTallax UX (bOpMPIpOBaHI/ISI, OIMMCAaHHUC IIKaJ OOCHHUBAHM

4.2. TunoBble KOHTPOJIbHBIE 3aJIJaHUS WU WHBIE MaTepUabl, HEOOXOIUMBIE JJI OIEHKH 3HAaHWH, YMEHHA,
HABBIKOB U OIBITAa JESITEIBHOCTH, XapaKTEPU3YIOUINX 3Tanbl (OPMUPOBAHUS KOMIETCHIIMH B TIpoliecce
OCBOEHMsSI 00pa30BaTeNbHON IporpamMmbl. MeToauueckue MaTepuaibl, OINpPEAESIONINe MPOLEAYPh
OLICHUBAHUSl 3HAHUM, YMEHWI, HABBIKOB M OMNbITA JEATEIbHOCTH, XapaKTEPU3YIOIIMX 3Tallbl

(dhopMHpOBaHUS KOMITETEHIIUN

4.3. PeUTHUHI-IUIaH JUCIUILINHBI

5. Y4eOHo-MeTouYecKkoe 1 HHPOPMAITMOHHOE 00ecTIeueHNe TUCITUILINHBI

5.1. IlepeueHb OCHOBHOW WM JOMOJHUTEIbHON Y4eOHOH IuTepaTypbl, HEOOXOJUMOH Ui OCBOCHHS

JUCHUITINHBI

5.2. Ilepeyenp pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «HTepHEeT» U MpOrpaMMHOTO

O6€CH€‘I€HI/I$I, H€06XOI[I/IMBIX JJ1A OCBOCHUA JUCITUITIIMHBI

6. MatepuanbHO-TeXHHYeCKas 0aza, HeoOXoauMas Ui OCYIIECTBIIEHHS 00pa3oBaTEIbHOTO Ipolecca Io

IUCLUILIAHE

[Tpunoxenue Nel

[Tpunoxenue Ne2




1. Hepeqenb MJIAHUPYEMBIX PE3yJabTaTOB 06yqunﬂ Mo JTMCHMIIVINHE, COOTHECEHHBIX C INIAHUPYEMBIMHU PE3YyJIbTAaTAMH OCBOCHUS

B pesynbpTraTte ocBoeHust 00pa3oBaTeIbHOM MPOrpaMMbl 00YJarOIUNCS JOKEH OBJIAJETh CIEIYIOIUMHU pe3yabTaTaMu O0YUYEHUs 10

JUCLHIIINHE:

00pa3oBaTeJIbHOI NPOrpaMMbl
(c opuenmayueii Ha Kapmvl KOMNemeHyuti)

PesynbraThl 00ydeHUs

dopmupyemasi KOMIETEHIUS
(c ykazaHuem Koja)

IIpumeuanue

3HaHus

3HATh OCHOBHBIC ITOHSTHS,
OIIPEAENICHUS U CBOMCTBA
00BEKTOB JUCKPETHON
MaTeMaTHKH, (POPMYIHPOBKH
U JI0Ka3aTeJIbCTBA TEOPEM,
METOJbI JUCKPETHOM
MaTeMaTHKH,
UCIIOJIb3YIOLIHUECS IPU
PELIEHNH CTaHIAPTHBIX
3a7a4 MpogecCHOHATBEHON
JIeSITEIIbHOCTH

OIIK-3: CIIOCOOHOCTBIO HUCHOJIL30BaTh OCHOBHBIE 3aKOHEI
€CTCCTBCHHOHAYYHBIX JHWCIUIUIMH M  COBPEMCHHBIC  HH(GOPMAIMOHHO-
KOMMYHI/IKaIII/IOHHI)Ie TCXHOJIOI'U B HpO(l)eCCHOHaHLHOﬁ JCATCIIbBHOCTHU

YMmenus

YMeTh NIPUMEHSTh OCHOBHBIE
TIOHSTHS, TEOPEMBI U METO/IBI
JIUCKPETHOM MaTeMaTHK!
NPY pelleHHH CTaHIAPTHBIX
3aJa4 MpoghecCHOHATEHON
NIESITENEHOCTH

OITK-3: crtocoOHOCTBIO UCIIOJIH30BATh OCHOBHBIE 3aKOHBI
€CTCCTBEHHOHAYYHBIX TUCIUIUIMH U COBPEMEHHBIE HH()OPMAITHOHHO-
KOMMYHHUKAITHOHHBIC TEXHOJIOTHH B TPOGECCHOHALHON ACSITEIBHOCTH

Brnanenuns

Bnagets HaBBEIKAMU
HCIOJIb30BAaHMS OCHOBHBIX
3aKOHOB 1 METOJIOB
JIMCKPETHOM MaTeMaTHKH B
npodeCCHOHATEHON

eI TeILHOCTH

OITK-3: crtocOOHOCTBIO UCIIOIB30BAThH OCHOBHBIE 3aKOHEI
€CTCCTBEHHOHAYYHBIX TUCIUIUIMH U COBPEMEHHBIC HH()OPMAITHOHHO-
KOMMYHI/IKaIII/IOHHI)Ie TCXHOJIOI'UU B HpO(l)eCCHOHaHLHOﬁ JCATCIIbBHOCTHU




2. Ileab ¥ MeCTO THCHMILIUHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JuctummHaa «JluckpeTHast MaTeMaTuKa OTHOCUTCS K 0a30BOM YacTH.

Hucuunnuna «/{uckpernas MaremaTtuka» uzydaercs Ha 1 kypece B 1-2 cemecrpax.

Hensimu ocBOEHUS AUCHUIUIMHBI «J{HCKpeTHAst MaTeMaTHKa SBJSIOTCS: (OPpMUpPOBAHHE
MaTeMaTU4YeCKOW KyJIbTYpbI CTy/IeHTa, (pyH1aMeHTalIbHasl OArOTOBKA 110 OCHOBHBIM pa3jiesiaM
JMCKPETHOM MaTEeMaTHUKH, OBJIaJICHHE COBPEMEHHBIM MaTEMaTHUYECKUM alapaToM JUis
JabHEHNIIero UCIOIb30BaHMsI TP PEILIEHUU TEOPETUUECKUX U NMPUKIAIHBIX 3a1a4.

Jlj1s1 OcBOEHUS TUCHUIUIMHBI HEOOXOJUMBbI KOMITIETEHIIUH, C(OOPMUPOBAHHBIE B PAMKaxX
M3Yy4YEHUs MIKOJBHOTO Kypca MaTeMaTUKU U HHPOPMATUKH.

3. Conep:xanue padoueil nporpamMmsl (00beM IMCUMILIMHBI, TUIIBI U BU/bI
Y4eOHBbIX 3aHATHH, Y4eOHO-MeToAnYecKoe o0ecriedeHue CaMOCTOSITeIbHOM padoThl
o0y4arommxcsi)

Copneprxanue padoueil mporpaMMel ripeactaieHo B [Ipunoxennn Ne 1.
4. MDoHI OLEHOYHBIX CPEICTB MO IUCHUILINHE
4.1. Ilepeyenb KOMIIETEHIUI C YKa3aHUEM 3TaN0OB UX (POPMHUPOBAHMS B IIPOLiecCe OCBOCHUS

o0pa3oBaTeibHOI nMporpaMmmbl. OnucaHue nokasaresieil  KpUTepueB OLEHMBAHUS
KOMIIETEeHIINii HA PA3INYHBIX dTanax ux GopMIUPOBaHUsI, ONMUCAHNE IIKAJ OLlEHMBAHUS

[Ipouiecc ocBOECHMSI MUCHUILIMHBI (MOMYJsI) HampaBjieH Ha (OPMUPOBAHHUE CIEAYIOIIUX
KOMIIETEHLIAMN:



OIIK-3: cnocobnocmbvlo UCHOIb308AMb OCHOGHbBIE 3AKOHbL eCmeCcmeeHHORAay4YHblX 0”(!!{”]’1]’!”” U coepemennbvle um[)opmauuonno-

KOMMYHUKAUUOHHbIE MEXHO/I0CUU 6 npoqbeccuonaﬂbnoﬁ deamesibHOCIMU

Jran
(YypoBeHB)
OCBOEHHS
KOMIeTeH UM

IMnanupyemble pe3yjbTaThl
o0y4yeHust
(TIoKa3aTeNy JOCTHIKESHUS
3aJTAHHOTO YPOBHSI OCBOCHUS
KOMITETEHITUH)

Kpurtepun oueHuBaHus pe3yJbTaTOB 00y4eHHs

«He 3auteno»

«3a4TeHo»

[TepBbIii aTan
YPOBEHB)

3HaTh OCHOBHBIE TIOHSATHS,
OIpeJIeJICHHs U CBOMCTBA
00BEKTOB TUCKPETHOM
MaTeMaTUKH,
(hopMyITHPOBKH U
JIOKa3aTeNbCTBA TEOPEM,
METOIbl AUCKPETHOU
MaTeMAaTUKH,
UCTIOJB3YIOIINECS TIPU
pEIIEHUH CTaHAAPTHBIX
3aa4 npodeccuoHaIbHON
JIeSITEIbHOCTU

OTtcyTcTBHE 3HAHUH WIIH
(hparmMeHTapHbIe 3HAHUSI OCHOBHBIX
MOHSITUM, ONIPEJICIICHUI U CBOMUCTB
00BEKTOB TUCKPETHOM MaTeMAaTHUKH,
(hopMyITHPOBOK U JJOKA3aTEILCTB
TEOpPEM, METOJOB JUCKPETHOMN
MaTeMAaTUKH, UCTIONB3YIOIUXCS MTPH
PEIICHUH CTaHJIAPTHBIX 3a/1a4
npodeccuoHaIbHON NeATENHPHOCTH

CdopmupoBanHbie (BO3MOKHO HEMOJHBIEC)
3HAHUSI OCHOBHBIX MOHSITUMN, ONIPEACIICHUN U
CBOMCTB OOBEKTOB JUCKPETHOW MaTeMaTHKH,
($OpMYyITUPOBOK U JI0KA3aTEIbCTB TEOPEM,
METOJIOB TUCKPETHOM MaTeMaTHKH,
WCIOJIb3YIOIINXCA MPU PELICHUU
CTaHJAPTHBIX 33124 MPOPECCHOHAIBHOM
NEeSITENbHOCTH

Bropoii aTan
YpOBEHB)

YMeTh NPUMEHSITH
OCHOBHBIE TIOHSTHS,
TEOPEMBI M METO/IbI
JMCKPETHOM MaTEMAaTHKH
NpU pELICHUN
CTaHJIAPTHBIX 33724
npodeccruoHaIbHOM
NeATeTbHOCTH

OTtcyTcTBHE YMEHUHN WM
(dparMeHTapHbIe YMEHUS IPUMEHSTh
OCHOBHBIE TIOHATHSI, TEOPEMbBI U METO,IBI
JUCKPETHOM MaTeMaTUKH MPU PELICHUN
CTaHAAPTHBIX 3a]1a4
npoeCCHOHANBHOM e TENbHOCTH

B nenom ycnentHoe (BO3MOXKHO He
CHUCTEMAaTH4ECKOE) YMEHHE NIPUMEHSITh
OCHOBHBIE TIOHSITHUSI, TEOPEMBI U METO/IbI
JMCKPETHOM MAaTEeMAaTHUKH MIPH PEILICHUN
CTaHJAPTHBIX 33124 MPOPECCHOHAIBHOM
JeITeTbHOCTH

Tperuii sTan

Binaners HaBbIKaMu
HCII0Ib30BaHMs OCHOBHBIX

OTtcyTcTBHE BlIaJACHUS WIN
(parmeHTapHOE BJa/IeHUE HaBBIKAMU

B nenom ycmentHoe (BO3MOXHO He
CHCTEMaTHYECKOE) BJIaJICHUE HAaBBIKAMU




YPOBEHB)

3aKOHOB 1 MCTOJ0B

HHCerTHOﬁ MaTE€MaTHUKHU B

HCITIOJIB30BaHHUA OCHOBHBIX 3aKOHOB U
MCTOA0B I[HCKpGTHOﬁ MaTCMaTHKU B

HCIIOJIb30BaHHA OCHOBHBIX 3aKOHOB U
MCTOJ0B HHCerTHOﬁ MaTEMaTHUKHU B

KOMIIETEHIUN TOCTHKCHUA 3aJaHHOI'O

npodeccruoHaIbHOM npodeccruoHaIbHOM AeTENHHOCTH npodeccuoHaIbHON IeATeTbHOCTH
JIEATETBHOCTH
dran Ilnanupyemble Kpurtepuu oueHuBaHus pe3yabTaTOB 00y4YeHUSA
(ypoBeHB) |pe3yJIbTATHI 00y4eHUsi
OCBOEHMHSI (Tmokazarenu

ONpEJEICHUS U
CBOICTBa 0OBEKTOB
JTMCKPETHOMN
MaTeMAaTHKH,
bopMyIHPOBKU U
JI0Ka3aTeIbCTBA
TEOPEM, METOJIbI
JTMCKPETHOMN
MaTeMAaTHKH,
UCIOJIb3YIOIIHECS
NpU pelIeHUH
CTaHJIAPTHBIX 3aj1a4
npodeccruoHaIbHOM
JeSITeIbHOCTH

3HAHMS OCHOBHBIX
MOHSTHUH,
OTIPEJICTICHUN U
CBOWCTB OOBEKTOB
JTUCKPETHOM
MaTEeMaTHKH,
(hOpMYyITUPOBOK H
J0Ka3aTeIbCTB
TEOPEM, METO/I0B
JTUCKPETHOM
MaTeMaTHKH,
HCIIOJIb3YIOIIMXCS
IIPU pELICHUU
CTaHJAPTHBIX 3334
npodeccruoHaIbHOM
NESTENBHOCTH

OMpENICTICHUN U
CBOMCTB OOBEKTOB
JIACKPETHOMN
MaTE€MaTUKH,
(bOopMYyITUPOBOK H
JI0OKA3aTeJIbCTB
TEOpEM, METOJI0B
JIACKPETHOMN
MaTE€MaTUKH,
UCIOJIb3YIOIIMXCS MTPU
peteHun
CTaHJApPTHBIX 3a/1a4
npodeccruoHaIbHOM
JeSITETbHOCTH

OTJIEJIbHBIE TPOOEIIBI
3HAHUSI OCHOBHBIX
TIOHSITHUH,
ONpENICTICHU N U
CBOMCTB OOBEKTOB
JIMCKPETHOMN
MaTEeMaTUKH,
(bOopMYyIUPOBOK H
JIOKA3aTeJIbCTB
TEOpEM, METOJI0B
JIMCKPETHOM
MaTeMAaTUKH,
UCTIOJb3YIOIUXCS
IpU pelIeHUH
CTaHJIAPTHBIX 3aja4
npodeccruoHaIbHOM
JeSITeIbHOCTU

2 («He 3
YPOBHS OCBOCHHUS ( 4 («XopoIio») 5 («OTnnyHO»)
. YIOBJIETBOPUTEIEHO») | («Y IOBICTBOPUTEIHHOY)
KOMTICTCHIIN)
[lepBbiii oTan | 3HaTHh OCHOBHBIC OtcyrctBue 3HaHuil | Henmonnble 3HaHUA CdopmupoBaHHbBIE, CdopmupoBaHHbBIC
YPOBCHB) TOHSTHUS, WM pparMeHTapHbIC | OCHOBHBIX TOHSTHHM, HO cOoJAEpXKallue CUCTEMAaTUYECKUE

3HAHUSI OCHOBHBIX
TIOHSITHH,
OTpENICTICHU N U
CBOMCTB OOBEKTOB
JIACKPETHOMN
MaTEeMaTHUKH,
(bOpMYyIUPOBOK H
JTIOKa3aTeIbCTB
TEOpEM, METOJIOB
JIACKPETHOMN
MaTeMAaTUKH,
UCTIOJIb3YIOIIUXCS
IpU pelIeHUH
CTaHJIAPTHBIX 3aja4
npodeccruoHaIbHOM
JeSITeIbHOCTU




Bropoii aTan
YPOBEHB)

YMeTh IMIPUMCHSATDH
OCHOBHBIC ITIOHATHA,
TCOPEMBI 1 METO/IbI

OtcyTcTBHE YMEHUH
WK (parMeHTapHbIe
YMEHHS IPHUMEHSATh

B nenom ycnemsoe,
HO HE
CUCTEMATHYECKOE

B nenom ycnemsoe,
HO cofieprKaliee
OTZIETIbHBIE MTPOOEIIBI

CdopmupoBannoe
YMEHUE MIPUMEHSITh
OCHOBHBIC MOHSTHS,

JMCKPETHOM OCHOBHBIE TIOHATHS, | YMEHHUE MPUMEHATH yYMEHHUE TPUMEHATH TEOPEMBI U METO/IBI
MaTEeMaTUKH MIPU TEOPEMBI U METO/IBI OCHOBHBIC ITOHATHS, OCHOBHBIC TIOHATHSI, | TUCKPETHOM
penieHun JTMCKPETHOM TEOPEMBI U METO/IBI TEOPEMBI M METO/IBI MaTEeMaTUKH MIPU
CTaHAAPTHBIX 33/la4d | MAaTEMATUKU TIPU JTUCKPETHOM JTCKPETHOM peteHun
npodeccuoHaIbHOM | peleHun MaTEeMaTUKH MIPU MaTeMaTUKH MTPU CTaHJApPTHBIX 3a/1a4
JIeSITCILHOCTH CTaHJApPTHBIX 337124 perieHun petieHun npodeccruoHaIbHOM
npodeccruoHaIbHOM CTaHJApPTHBIX 3a/1a4 CTaHJAPTHBIX 3a/1a4 eI TCIILHOCTH
NEeSITEIbHOCTH npodeccruoHaIbHOM npodeccruoHaIbHOM
eI TCILHOCTH JIeSITCILHOCTH
Tperuii otan | BrnageTh HaBbikamMu | OTCyTCTBHE B nenom ycnemnnoe, B nenom ycniemmHoe, | YcmemniHoe u
YPOBEHb) HMCIIOJIB30BaHU BJIQJICHUS UJIA HO HE HO coJeprkaliee CUCTEMATUYECKOEC
OCHOBHBIX 3aKOHOB | (hparMeHTapHOE CHCTEMAaTHYECKOE OTZIeTIbHBIC MTPOOETBbl | BIIaJICHUE HABBIKAMHU
1 METOJIOB BJIaJICHUE HAaBBIKAMH | BJIaJICHUC HABLIKAMU BJIaJICHUE HaBBIKAMH | MCIIOJIL30BaHUS
JUCKPETHOM HCIIOJIb30BaHUS HCITOJIb30BaHUS HCIIOJIL30BaHUSs OCHOBHBIX 3aKOHOB H
MaTeMAaTHKH B OCHOBHBIX 3aKOHOB M | OCHOBHBIX 3aKOHOB M | OCHOBHBIX 3aKOHOB U | METOJIOB IUCKPETHOM
npodeccuoHaIbHOW | METOJIOB JUCKPETHOW | METOJOB TUCKPETHOW | METOAOB JTUCKPETHOW | MAaTEMAaTHKU B
EITEILHOCTH MaTeMaTHKH B MaTeMAaTHKH B MaTeMAaTHKH B npodeccrnoHaIbHOM
npodeccruoHaIbHOM npodeccruoHaIbHOM npodeccHoHaIbHOM | IEATEIBHOCTH
JICATEIILHOCTH JIEATEIIbHOCTH JICATEIIbHOCTH




ITokazaTenu Cq)OpMI/IpOBaHHOCTI/I KOMIICTCHLIN U
KpI/ITepI/IHMI/I OLICHUBAHUA SABJIAIOTCA 6aJ'IJ'IBI, KOTOPBIC BBICTABJIAIOTCA IMPCIIOAABATCIICM 3d BH/AbI ACATCIBHOCTHU (OLIGHO‘IHBIC

CPEICTBAa) MO HMTOTaM HW3YYEHHUs MOAyJed (pa3[esioB AMCHUIUIMHBI), MEPEYUCICHHBIX B PEUTHHI-TUIAHE JUCUUIUIMHBL (07151 2K3AMeHa:
TEKYIIUHA KOHTPOJb — MakcuMyM 40 0astoB; pyOexHbIH KOHTPOJIb — MakcuMyM 30 OaioB, MOOMIPUTENIbHBIE OaiTbl — MakcumyM 10; dza
3ayema: TEKYIIMA KOHTPOJIb — MaKCUMyM S50 0aiioB; pyOeKHBINH KOHTPOJIb — MakcUMyM 50 0ajioB, TOOHIPUTEIbHBIE 0aTbl — MAKCUMYM

10).

[IIkasbs! olleHUBaHUS:

DK3aMEHBI:

. otnuaHO — oT 80 10 110 6amnoB (Bximrovast 10 moompuTeabHBIX 6aI0B),
. xoportto — oT 60 1o 79 6amios,

. YAOBJIETBOPHUTEIHHO — OT 45 110 59 Gasos,

. HEYIOBJIETBOPUTETHLHO — MeHee 45 6aoB.

3aveTsl:

. 3auteHo — ot 60 1o 110 G6anos (Britrovas 10 moonpuTeabHbIX OAIOB),
. He 3ayTeHo — oT 0 10 59 Gamos.

4.2. TunoBble KOHTPOJIbHBIC 3aIaHUA UWJIM UHBIC MaTE€pUuaJbl, Heo0X0oAMMblIe 1JI1 OLEHKH 3H3HI/II7I, yMeHHﬁ, HAaBbIKOB U OIIBITA

HEATECJIbHOCTH, XaPAKTCPU3YIOIIIUX 3TAIlbI q)OpMI/IPOBaHPIﬂ KOMIIeTeHIIMH B nmpouecce 0CBOCHUA 06p330BaTeJ’le0ﬁ nmporpamMmmail.

MeTtoanueckune MaTepHuabl, ONpeae/sioIre MPoueaypbl OLeHUBAHMS 3HAHU, YMECHUI, HABBIKOB M OIILITA JeATEJIbHOCTH,
XapaKTepU3yIWHUX dTanbl (JOPMHUPOBAHUS KOMIIECTCHIIMI

Oransl PesynbTatel 00yueHus Komnerenuus OneHouHbIe cpeacTBa
OCBOEHUS
1-#1 aTan 3HaTh OCHOBHBIC IMOHATHS, oTpeiesieHus u cBoiictBa | OIIK-3: ciocoOHOCTBIO NCTIONB30BATH JlaboparopHble paboTHI,
00BEKTOB TUCKPETHON MaTeMaTHKH, (DOPMYIUPOBKH | OCHOBHBIC 3aKOHBI PI'P, sx3amen
3HaHus U JOKa3aTeNbCTBA TEOPEM, METOBI THCKPETHOMN €CTECTBCHHOHAYIHBIX THCLMIUINH 1
MaTEMaTHKH, MCIIOJIL3YIOIHUECS TIPU PEIEHUU COBPEMEHHBIC HH(OPMAIIHOHHO-
9] KOMMYHHUKAIIUOHHBIEC TEXHOJIOTUU B
CTaHIAPTHBIX 337124 PO eCCHOHATBHON >
PO eCCHOHAIBHON IeATEeIbHOCTH
JESITeJIbHOCTU
2-ii aTan YMeTb NPUMEHATH OCHOBHBIE TIOHATHS, TEOPEMBI U OIIK-3: criocoGHOCTBIO HCTIONB30BaTh | JlaGopaTopHbIE PabOTHI,
METO/Ibl IMCKPETHON MaTEeMaTUKH MPU PELICHUN OCHOBHBIC 3aKOHbI PT'P, sx3amen
YMenus CTaHJAPTHBIX 3a/1a4 MpodhecCHOHATbHON CCTCCTBCHHOHAYHBIX TUCIUILIAH 1

JCATCIIBHOCTHU

COBpEMEHHbIe HHPOPMAIIMOHHO-
KOMMYHUKAIHOHHBIE TEXHOJIOTUH B




PO eCCHOHALHON AEeATENbHOCTH

3-# sran

Bnaners
HaBBLIKAMU

Brnanets HaBBIKaMU UCIIOIL30BaHUS OCHOBHBIX
3aKOHOB M METOJIOB JIUCKPETHON MaTEMAaTHUKH B
npodeccrHoHaIbHOU eATETbHOCTH

OIIK-3: crtocoOHOCTEIO UCTIONH30BATH
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUYHBIX JUCIUIUTHH U
COBpEMEHHbIE HH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIC TEXHOJIOTUH B
PO eCCHOHATLHON AEATENEHOCTH

JlaGopaTopHbIe pabOTHI,
PI'P, sx3ameH
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4.3.  Peiimunz-nnan oucuuniunsl
PeiiTuHr—1uian AUCUUIUIMHBI IPEJICTABIICH B TPUIIOKEHUH 2.
9K3aMeHALIMOHHbIE ONJIEThI

CrpykTypa 9K3aMeHaIlMoHHOro Omiera: 2 Borpoca u 1 3amaya. [lepssiit Bonpoc 3a 1 cemectp,
BTOpPO# BOIIPOC 32 2 CEMECTP.

HpI/IMepHBIG BOIIPOCHI AJIA 9K3aMCHaA:

1. Oneparuu HaJ MHOXKECTBAMU M X cBOMCTBA. [IpuHIMT 1BOMCTBEHHOCTH. JlekapToBO
MIPOU3BEJIEHIE MHOYKECTB.

2. DnemenThl KoMOuHaTopuku. [IpaBuia cymmel u npoussenenus. Yucio (k,n) — pazmenieHwuii
MOBTOpPEeHUsMHU U 6e3 moBTopenuid. Yucno (k,n) — coueranuii ¢ mOBTOpeHUAMHU U 0€3 MOBTOPCHUIA.
3. Yucno ynopsA04eHHbIX pa30ueHnit MHOXKecTBa. UUCIIO HEYIOPSIIOUCHHBIX pa30neHuit
MHO>KECTBA.

4. ®opmyna BKIIOYEHUN U UCKITIOUYEHHH.

5. bunapHble oTHOIIEHUSI U UX CBOMCTBAa. OTHOIIICHHUE THUITA SKBUBAJICHTHOCTH. Kiacchl
SKBHUBAJICHTHOCTH U UX CBOMCTBAa. OTHOIIEHNE TUIIA SKBUBAJICHTHOCTH KaK pa30ueHNe MHOKECTBA.
6. Orobpaxenust MHOKecTB. OOpa3sl U MTPOOOPA3HI IIEMEHTOB U MHOXKeCTB. CBOMCTBA 00pa3oB 1
pooOpa3oB.

7. CBoiicTBa 0TOOpakeHH, COPbEKTHBHOCTh, UHBEKTUBHOCTh, OMEKTUBHOCTH. [IpuMepsl.
Ob6patHOe oTOOpaXkeHUe, KOMITO3UIHsI 0TOOpaXkeHHit. CBOHCTBA OMEKTUBHBIX OTOOPaKEHUH.

8. IToHsTHE SKBUBAJIEGHTHOCTH MHOKECTB M CBOMCTBA 3TOr0 NOHATHs. KOHEUHbIE MHOKECTBA M HX
MOIIHOCTb.

9. Cuetnble MHOXkecTBa. [Ipumepbl. Kputepuii cC4eTHOCTH MHOKECTBA.

10. ITonMHOXkecTBa CUETHOTO MHOXKeCTBAa. OObeTMHEHHE CUETHOTO HAOOpa CYETHBIX MHOYKECTB.
C4eTHOCTh MHOXKECTBA PALIMOHAIIBHBIX YUCEIL.

11. JexapToBO Mpou3BeAeHUE CYETHBIX MHOKECTB. COBOKYIMHOCTh MHOTOWIEHOB C PallMOHAIBHBIMU
koadurmenramu. C4E€THOCTh MHOKECTBA aTre0OpandecKux Yucel.

12. CpoiicTBa 6eckoHEUHBIX MHOKECTB. Onpenencnue Jleneknnaa 6ECKOHEYHOTO MHOXKECTBA.

13. Hecuetnocth MHOeCTBA (0;1). MOIHOCTh KOHTHHYYMA.

14. MomHoCTh 00beAMHEHUS HE 00JIee YeM CUETHOW COBOKYITHOCTH MHOYKECTB MOIITHOCTH
KOHTUHYYMa. MOIIIHOCTh MHOKECTBA MOCIIEIOBATEIbHOCTEN U3 HYJIEH U €AUHULL.

15. MouHOCTh, MHOXECTBA MOCIE0BATEILHOCTEN HATYPAIBHBIX YHCE].

16. MoIHOCTh JEKAPTOBOIO MPOU3BEEHNSI MHOKECTB MOIIIHOCTH KOHTUHYYMa.

17. CpaBuenue momHocrel. Teopema Kantopa-bepHireiina.

18. MoIHOCTh COBOKYITHOCTH MOJIMHOXECTB JIAHHOI'O MHOKECTBA.

19. MoLHOCTh COBOKYITHOCTH IMOJIMHOKECTB MHOKECTBA HATYPAJIbHBIX YHCE.

20. Bricka3biBaHus U onepanuu Haja HUMH. [Iponosuionansueie popmel. TaBTOIOTHY
npotuBopeunsi. CBOCTBa TaBTOJIOTHIA.

21. CymecTBoBaHUE MPOTO3UIIMOHAIEHOM (DOPMBI, PABHOCHIIBHOM 3a/IaHHOM U COJEpKAIIEH TOIBKO
CBS3KH
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- OTpULIAHUS], KOHBIOHKIIUU ¥ TU3BIOHKIINY;

- OTPULIAHUS U KOHBIOHKIUY;

- OTpULIAHUS U TU3BIOHKIIUY;

- OTPULIAHHSI U UMIUIAKALIUY.

22. Ces3ku leddepa n Be66a u ux croiicTra.

23. DneMeHTapHbIe KOHBIOHKIIUU ¥ TU3BIOHKIINU, TU3BIOHKTHAS U KOHBIOHKTHASI HOPMAJIbHBIC
¢dopmpbl. CyiiecTBOBaHUE TU3BIOHKTHON M KOHBIOHKTHOW HOPMAJIbHON ()OPMBI.

24. CoBepiiieHHas TU3bIOHKTHA HOpMalibHast popma, CoBepliiieHHass KOHBIOHKTHAS HOpMaslbHast
¢dopma. CymiecTBOBaHUE M €JMHCTBEHHOCTh MPONo3uioHanbHoi popmer B CJIH®D, paBHOCHIBHON
3ananHoi. CyllecTBOBaHUE U €MHCTBEHHOCTh MPOMO3UIIMOHANEHON popMbl B CKHD,
PaBHOCHJIBHOM 3aJaHHOM.

25. ByneBsl (DYHKIIUU U UX CBSI3b C MPOIO3UIIMOHAIBHBIME (hopMaMu.

26. Cynepno3uius O0yneBsix ¢yHkuuid. [TonHas cucrema 0yneBbix GyHkmid. [I[pumMeps! mOIHBIX
CHCTEM.

27. Muorounens! XKerankuna. [IpencraBumMocts 0yneBbIX GyHKIHMI MHOTOYWIEHOM JKerajkuHa.
28. OYHKIIMOHAIBHO 3aMKHYThIE Ki1acchl OyieBbix GyHkuumii. Knaccwr Ty, Ty, S, L u M.

29. Kpurepuii mosHOTHI cucteM OyneBbix GyHKIMH (Teopema [Tocra).

30. IlonsTre GpopmanbHOii Teopun. Mcunciienne BRICKa3bIBaHUM Kak (popMalibHast TEOPHSL.
BriBomumocCTb.

31. IlpuHumn genykuuu.

32. IIpumepsl TEOPEM TEOPHUU MCUYHUCIICHHUS BHICKA3bIBAaHHIA.

33. ITonHOTa ¥ HEMPOTUBOPEUYNUBOCTH AKCHOM TEOPUHU MCUUCIICHUS BBICKa3bIBAHU.

34. He3aBHCHMOCTh aKCHOM TE€OPUHU MCUUCIICHUS BHICKA3bIBAHUN.

Temarunka 3a1ad Ha SK3aMEHE:

1) 3amaya o Teme «Omnepanuu HaJ MHOKECTBAMMU.
2) 3agaua o teme «KomOuHAaTOpUKAY.

3) 3agaua o Teme «bUHApHBIE OTHOIICHHUSY.

4) 3amaua o Teme «OTOOpaKEHHS.

5) 3agaua o Teme « MOIIHOCTh MHOYKECTBY.

6) 3amaya no Teme «/cuncneHue BhICKa3bIBAHUI.
7) 3amaya o teme «HopmanbHbie HOPMBIY.

8) 3amaua o Teme «byneBbl QyHKITUN.

9) 3amaya o teme «IlomHOTa ccTeM OYyNIEBBIX (PYHKITHIN.
10) 3agaua no Teme «PopManbHBIE TEOPUI.

11) 3agaga mo Teme «Mcuncienne npeIuKaToBy.
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O0pa3err 5K3aMEeHaIIMOHHOTO OuTeTa:

®I'BOY BO «bamkupckuii rocy1apcTBeHHbI YHUBEPCUTET
DakyJbTEeT MATEMATHKH U HHPOPMALMOHHBIX TEXHOJIOTHH
Kadeapa nporpaMMupoBaHusi 1 3KOHOMHYECKOH HH(POPMATUKHU

Hanpasiaenue noarorosku 09.03.03 Ipuknannas nadopmaruka
AUCHMIINHA: «/{McKpeTHast MaTeMaTHKa, 2 ceM.

JK3aMeHAIMOHHBINH Omier Nel

1. Oneparuu HaJ MHOXKECTBAMU M X cBOMcCTBA. [IpuHIMT 1BOMCTBEHHOCTH. JlekapToBO
MIPOU3BEJIEHIE MHOKECTB.

2. Cynepnio3unus OyneBbix Gpynkiuii. [ToaHas cucrema OyneBbix GyHKIui. [IpuMepsl moaHbIX
CHCTEM.

3. 3agaua o Teme «KomOuHaTOpUKaY.

3aB. kaenpoit FOnmyxameros P.C. / /

[TepeBox onerku u3 100-6ayuTbHOM B 4ETHIPEXOAIUTBHYIO IPOU3BOAUTCS CICAYIOUIMM 00pa3oMm:
- o4O — oT 80 10 110 6amnoB (Bkarouas 10 moompuTensHBIX 0aIOB);
- xopomio — ot 60 10 79 GaioB;
- YIOBJIETBOPUTEIHHO — OT 45 10 59 Gasnos;
- HEYJIOBJIETBOPUTEIBHO — MeHee 45 6aios.

Kpurtepun ouenku (B 0amnax):

- 25-30 6a.1710B BBICTABIISIETCS CTYACHTY, €CJIM CTYI€HT JaJl MOJIHbIE, Pa3BEPHYTHIE OTBETHI HA
BCE TEOPETUYECKHE BOMIPOCHI OMIIETa, TPOAEMOHCTPUPOBAJ 3HAHUE ()YHKIIMOHATBHBIX
BO3MOKHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX 3JIeMeHTOB. CTy[eHT 0e3 3aTpy/IHEHUN OTBETUII Ha BCE
JIOTIOJTHUTENIbHBIE BOIPOCHI U PELLNI 3aa4y.

- 17-24 6a.1J10B BBICTABIISIETCS CTYACHTY, €CJIM CTYI€HT PACKPbLI B OCHOBHOM T€OPETUUYECKUE
BOIIPOCHI, OHAKO JONYILEHbI HETOYHOCTH B ONIPE/ICTICHUN OCHOBHBIX MOHATHH. [Ipu oTBeTe Ha
JIOTIOJTHUTENILHBIE BOMPOCHI IOMYIICHBI HEOOJBIIINE HETOYHOCTH, 33/1a4a pelieHa IMpu IMOMOIIU
MpenoiaBaress.

- 10-16 6amI0B BBICTABISETCS CTYEHTY, €CIIU MPU OTBETE HA TEOPETHUECKUE BOPOCHI
CTYACHTOM JIOIYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMIMOOK B TOJIKOBAHUN OCHOBHBIX IMOHSITHIA.
Jloruka ¥ MoJIHOTa OTBETA CTPAJAIOT 3aMETHBIMH U3bSHAMU. 3aMETHBI POOEITbI B 3HAHUH
OCHOBHBIX METOJOB. T€OpEeTUYECKHUE BOIIPOCHI B IIEJIOM U3JI0KEHBI IOCTaTOYHO, HO C MPONyCKaMu
MaTepuana. IMeroTcst npuHIHUNUaIbHbIE OMIHOKH B JIOTHKE IIOCTPOCHUS OTBETa Ha Bompoc. [Ipu
pELICHUH 33Ja4d y CTY/IEHTa BOSHUKJIM CYIIECTBEHHBIE 3aTPYAHECHHUSL.

- 1-10 6a/510B BBICTABISETCS CTYJIEHTY, €CJIUM OTBET Ha TEOPETUYECKHE BOITPOCHI
CBUJETEJILCTBYET O HEIOHUMAHUU U KpaliHE HEMOJHOM 3HAaHUU OCHOBHBIX IMOHATUN U METOJIOB.
CryzneHT He CMOT OTBETUTh HU Ha OJJMH JIONOJIHUTEIbHBIA BOIIPOC U HE PELINII 33/1a4y.
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3agauus xag PI'P

[TepBas PI'P coctout u3 17 3amau. 3aganus 1-5 mo ocHOBaM T€OPHH MHOXKECTB, ONEpaIUsIM HaJ
MHOXecTBamH. 3afanus 6-11 nmo komOuHaTopuke. 3amanue 12 mo OMHApHBIM OTHOIIIEHUSIM Ha
MHOXecTBax. 3ananus 13- 15 no oroOpaxenusaM. 3ananus 16-17 mo Teopun MOIIHOCTEH MHOMXKECTB.
[Tpumep Bapuanta PI'P Nel:

1. M306pasuts ¢ moMommsko Kpyros Jitepa — Berna muoxectso (AAB) U C;

2. Nausr muoxectsa: A={1,2,3} B={2,3,4} C={4,5}. Haiitu cyzny anementor Muoxectsa: (B\A)N C;

3. BuibpaTh MHOXecTEO paeHoe MHoxecTey: (A B) U(ANB): a)A; 6)0; E)B; r)yHHEEpCaTbHOE MHOXKECTEO

U. ObocHOBaTE OTEET.

4. A B.C- npoussoasusie MuoxecTsa. X= A\ C; Y=(A \ B) U(B \ C). BsiOepure sepHElii BapHaHT 0TBeTa: a) X=Y;

6) X € ¥; ) XOV; r) Het BepHoro oteera. OTBeT 00OCHYHTe.

5. M300pazuTs MHOKECTEO Ha KOOpAMHATHOM miockoctH [2,4] X ([2,3] U [4,5)).

6. CKOIBKO CIIOCOOOE KVIIHTE 5 OTKPEITOK (BO3MOJKHO OJHHAKOBBIX), €CJTH BCEr0 HMeeTca 6 BHIOB OTKPBITOK

7. CX0IBKO CIIOCOOOE MEPECTaBUTh OVKEBHI B CJIOBE 0a00a0 7

8. Haiim cyMMy KopHedt vpagHeHHS C§_3 = 21.

9. Haitu uncioB0# K03ddmimenT B wiere pasnoxerna (a® + b?)™3, cogepxamenm a'?.

10. CKOBKHMH CITOCO0AMH MOKHO Pa3IOKHTh 3 pYOIeBsIX MOHETHl H 10 naTHpyOIeBsIX MOHET 1m0 4 KOmHIKaM?

11. B oonegunenun Muoxkects A, B u C cogepxutca 34 anementa. Muoxecteo A coctout u3 19 amemeHnTos

MHOKecTBO B —u3 19 anementos, Muoxecteo C —u3 21 anementa. B nepecederuu yuoxecte A u B cogepixurca

11 anemenToE, B nepecedenun A 1 C — 12 anemenTos , B nepecedeny B u C — 10 anemenTor. Cxoapko 371eMeHTOR
COAEPARHUTCA TOIBKO B MHOKecTEe A?

12. Ha ymoxectse A sazaHo OMHapHoe OTHOmeHHE (. ABIACTCA 11 OHO pediIeKCHEHEIM, HppedieKCHEHBIM, CHMMETPHIHBIM,
AHTHCHMMETPHYHBIM, TPAHSHTHEHBIM, OTHOIIGHHEM THIA SKBHBATEHTHOCTH, OTHOMEHHeM 4aCTHYHOR ynopatodenHocty? OTser
000CHOBAT.

A=[0,+m). xpy & 2x < 3y.

13. Orobpaenne f:[0;2] » Rno npasuay f(x) = v-x* + 2x, Haittn o6pas EE]
14, Oroopaxerme f:(1; +%) - Rnompasuay f(x) = xx: Haitrn mpoodpas [0; 2.

15. Ompegeants B1zerca am otodpakenue f:R? —» Rnonpasuay f((x,y)) = x + ¥ HHBEKTHEHBIM, COPBEKTHEHBIM 1
OuexTusHbM, OTBET 060CHOBATD.

16. Kaxyo MomHoCTs mieeT MHOKecTBO Beex nogMuoxecTs Muoxectsa Q\ Z7 Otser oBocHosaTs.
17. Cpasurs MommocTs Muoxects A u B: A=[0;1], B=[0;1]U Q. Orzer 00ocHoBaTS.

Onucanue METOJUKHU OLICHUBAHUA:

Kpurepun onenku (B 0aju1ax):

3a nepByto yacts PI'P (3amanus 1-11)

- 25 GaI0B BBICTABISIETCS CTYIEHTY, €CITU BEpHO BbINONHEHBI 10-11 3ananui;
- 20 GasuI0B BBICTABIISAETCS CTYJEHTY, €CJIM BEPHO BBITIOJIHEHBI 8-9 3a1anuii;

- 15 GaioB BBICTABISETCS CTYJEHTY, €CIIM BEPHO BBITIOJHEHBI 6-7 3a/1aHuUl;

- 10 GasnoB BBICTABISIETCS CTYIEHTY, €CITM BEPHO BBITIOJIHEHBI 4-5 3a/1aHUi.
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3a Bropyto uacte PI'P (3amanus 12-17)
- 25 GajIoB BHICTABIISIETCS CTYJEHTY, €CJIM BEPHO BBITIOJTHEHBI 6 3a1aHUM;

- 20 6anI0B BHICTABISETCS CTYJICHTY, €CITU BEPHO BBITIOJHEHBI 5 3a/IaHUIA,
- 15 GannoB BeICTABISETCS CTYIEHTY, €CIIM BEPHO BBHITIOJIHEHBI 4 3a1aHMS,
- 10 Ga10B BBICTABISETCS CTYJEHTY, €CJIM BEPHO BBITIOIHEHBI 3 3aJaHus.

Bropas PI'P cocTout u3 15 3ananuii. 3aganus 1-4 no ucuucienuto Bpicka3zbiBaHui. 3aganus 5-10

1o Teopuu OyneBbix GyHKIMHA. 3amanus 11-15 mo Teopun npeaukaTos.

ITIpumep BapuanTa PI'P Ne2:

15



1) OHPC.EIC«-'IHTC JIOTHYECKOE 3HAYUCHHE ITIOCJICTHEI O BBICKA3bIBAHHA, HCXO0Od H3 JIOTHYECKHX
3HAaYeHHH BCcexX NpEeaBIIVIOHX BBICKa3bIBAHHH.

WA= B) = 1,2((~AAB) = (-AV B)) =?

2) ITpoeepuTs, AB14€TCA TH JaHHAA NPOIIOPLHOHAIBHAA GOpPMa TABTOIOTHEH, IPOTHEOPeIHeM?
~(P=2(Q=(PAQ))).

3) 114 npono3HIHOHATEHEIX GopM A H B BEIOEpHTE BepHOE VIBEpKIeHHE:

a) A ABIAETCA JOTHIECKHM CJIICOCTBEHEM B, HO B He gB149eTCA JOTHIeCKHM CIIeOCTBEHEM
A

6) ‘B gaB14eTCA JOTHIeCKHM CJIEOCTEHEM cﬂ, HO A He ABJIAeTCA JOTHIeCKHM CJIEOCTEHEM
B:

B) <A ¥ B 3KBHBAJIEHTHEI,

r) <A He gBI4eTCA JOTHYECKHM ClIeACTEHeM B, H B He ABI9eTCA JOTHIeCKHM
CIeJCTBHEM A.

A=(P=Q)AR, B=(PV -R) = Q.

4) Ecu AnexcaHap BEIMTpaeT TEHHHCHBIH TYPHHP (A), To oH Ovaet gosonxeH (B), a ecou on
OvaeT AOBOJIEH, TO OH ILUI0X0H Oopen B nocaeayiomux TypHHpax (C). Ho ectn on nmpourpaer
3TOT TYPHHP, TO IIOTEpAeT MOAIePKKY CBoHuX 0onensmukoE (D). On moxoii oopen B
MOCIeAVIOIHMX TYPHHPAX, €C/TH NIOTepAeT MOAJePKKY CBOHX 0o1eIbIHKoB. Ecu oH nuitoxoit
Oopel B MOCIEVIOMHMX TYPHHPAX, TO €MV CIeAVeT MPeKpaTHTh 3aHATHA TeHHHCcoM (E).
AneKcaHIp HIH BBIMIPAeT 3TOT TYPHHP, HiIH Npourpaert ero. CeoBaTeIsHo, eMy HYKHO
NIpeKpaTHTh TeHHHCOM. CIipaBe/THEO /TH IPHEEAEHHOE PACCYKAEHHE C TOYKH 3PEHHS JIOTHKH ]

5) IIpueecTs Mpono3HIHOHATEHYIO GOpPMY K
a) CIH®,

0) CKH®,

€CJIH 3TO BO3MOKHO.

&AvY) = (Z+X.

6) YopocTuts:

(aeB)|(B=C0)) =>cC.
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7) IloctpouTts MHOrowIeH JKeraaxuHa 4714 JaHHOH Oyiaepoi ¢yuxumM: GyHKIHA f 3a7aHa CTOIOLOM
snagenni 10011001.

8) IlpoeepuTs NpHHALTIEKHOCT, QVHKIMH f K1accaM GVHKUHH coxpansomux 0, coxpaumomux 1,
CaMOBOMCTEEHHBIX, MOHOTOHHBIX, MHeMHsIX: f (x,y,2) = = x A((y A =z) V(-y A2)).

9) Hccreaoeats Ha mOTHOTY cHCTeMy Oyiaessix dyvuxumi: {x AyVxAzVyAz,—x, 1}
10) UccnegoeaTs Ha 0a3HCHOCTH CHCTeMY OviaeBsx dyukumi: {x + vy + z,xVy, 0,1}

11) MEoXxecTBa HCTHEHOCTH npearkaros P(x), Q(x) u R(x) paBHEI COOT-
percTeeHHO P*, Q* n R*. HaliT MHOXeCTBO HCTHHHOCTH ITpeJHuKaTa
((=P() V=Qx)) AR(x)) V(=R(x) A= P(x)).

12) Kaxkunm Jo/mxsE! OBITE MHOXeCTBa P+ B Q ¥ HCTHHHOCTH NIPEeIHKATOB

P(x) u Q(x) COOTBETCTBEHHO, 33JaHHBIX HaJ HEMYCTEIM MHOXECTBOM M,
€CJTH H3BECTHO, 9T0 CJIEOVIOIISS BBICKA3EIBAHHE HCTHHHO!

@B (Px) = Q) A (vx)(=P()AQ()).

13) Ilpeqatite cregyiomei GopMysIe VKa3aHEYIO HHTEPIPETAHIO H Onpee-
JHTe HCTHHHOCTHOE 3HaYeHHe TOTYYHBIIEr0CA BEICKa3hBaHHA:

(vx)(P(x) = P(y)), M = {lléTp, Masen},
P(x):"Hmsa x coctouT u3 5 6yke”, y =Ilé1p.
14) 1na narHOHR GOPMYIIEI BEIOSPHTE BEpPHEIH 0TBET:
a) TaBTOJIOTHA;
0) BEITOIHEMA, HO He ABJI4€TCA TaBTOIOTHEH;
B) ABJIAETCA MPOTHBOPEYHEM.
(30 (vy) (Q(x. x)A-Q(x.)):
15) IIpoaHaTH3HpPYHTE CISAYIONMEee PAcCYAACHHE Ha NpeaMeT ero MpaBHIb-
HOCTH. J[714 3TOr0 BEMBHTE JOTHYECKYIO CXeMY, Ha KOTOPOH OHO OCHOBAHO, H
BBELICHHTE, CITPaBeLTHEO JIH OHO.
a) CHOpaBeTIHBO;
0) He CpaBeTHEO.

Bcee momr cMepTHEL Cokpar - gertoBek. CiregoBartertsHo, COKpaT CMepTes.

Onucanue METOJUKHU OLICHUBAHUA:

Kpurepun onenku (B 0aju1ax):
3a nepByto yacts PI'P (3apanus 1-6)
- 10 GanI0B BBICTABISICTCS CTYICHTY, €CJIM BEPHO BBITIOJIHEHBI 5-6 3a/1aHUN;

- 5 6anIoB BBICTABIISIETCS CTYICHTY, €CITH BEPHO BHITIOJIHEHBI 3-4 3a1aHMS.

3a BTopyro yactb PI'P (3amanus 7-10)
- 10 GaymioB BBICTABISETCS CTYJECHTY, €CITH BEPHO BBHITIOJIHEHBI 4 3a1aHus;
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- 5 0aJJIOB BEICTABIISIETCS CTYACHTY, €CJIM BEPHO BBITIOJIHCHBI 3 3aJaHus.

3a tperbto yactb PI'P (3amanus 11-15)
- 10 GanoB BBICTABISIETCS CTYICHTY, €CIIM BEPHO BBIMIOJIHEHBI 4-5 3a/1aHUM;

- 5 0ajyIOB BBICTABIISETCS CTYACHTY, €CJIM BEPHO BBIINOJIHEHBI 3 3a1aHUS.

JlaGopaTopHbie padoThI
3amanus 1715 1a00paTOpHBIX paboT narorcs us [S].
Jlabopamopnas paboma Nel. « Onepayuu Ha0 MHOACECMBAMUY.

3amanue Nel. JlokazaTh TOXKIIECTBO, HCTIOIBL3YS ONMPEICICHUE ONEPAIMi HaJl MHOKECTBAMH.
N300pa3uth ¢ moMoIipo Kpyros Diinepa-BeHHa MHOKeCTBO.

3amanne No2. M300pa3uTh ¢ MOMOIIBIO KpyroB Ditsiepa-Benna MmHokecTBa. JlokazaTh BKIIOUYCHHE,
UCTIONB3YS OTpe/IeTICHNE Onepaluii HaJl MHOKECTBAMHU.

3amanue Ne3. M300pa3uTh MHOKECTBO HA KOOPJUHATHOM MJIOCKOCTH.

3ananue Ne4. Halitu MHOXXECTBO, UCIIOJIb3Ys JAHHBIE MHOYKECTBA.

3ananue NoS. Pemints ypaBHEeHHE, COiepKallIee HEU3BECTHOE MHOKECTBO.
[Tpumep maboparopHoii padboTst Nel.

3ananue Nel. JlokazaTh TOXKIIECTBO, HCIOJbB3YS ONMPEACICHUE ONEPALMI HaJl MHOKECTBAMH.
N3006pa3utk ¢ momoIisio Kpyros Diinepa-Benna.

(A\B)\C = (A\O\(B\O).

3ananue Ne2. M300pa3uTh C MOMOIILI0 KpYroB Diinepa-BenHa MHOecTBa. Jloka3aTh BKIIOUYCHHE,
HCIIOJNb3Ysl ONpe/IeSIEHUE onepauuii HaJ MHOKECTBAMHU.
ANBnNC c C\(AAB).

3a,[[aHI/I€ Ne3. I/I306p33HTL MHOX>XCCTBO Ha KOOpHHHaTHOﬁ IINIOCKOCTH.

((-1,1) U {3}) x ([0,2] U {3}).

3aganue No4.
Hano ynusepcasibuoe muoxkectso U = {1,2,3,4,5.6,7,8} u ero nojmuoxe-
crBa A ={x : x — 4erno }, B ={x : * — kparno yerbipem }, C' = {z : = — npo-

croe }, D = {1, 3,5}. Haiiyjmre muoxecrsa A|J B, C( D, AAB, AN(BUCUD),
CAD, (A\B)|J(C\D), AU B, (C\A)AD, 24 N2B, 2P\2¢.

3amanue NoS. Pemnth ypaBHEHHE, cojiepKaliee HEM3BECTHOE MHOKECTBO.
AAX =B NnX.

Omnuncanue METOJUKHU OLICHUBAHUA:

Kpurtepumn ouenku (B 0aniax):
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3a oTuér no ys1aboparopuHoit padote Nel
- 13 Gas1oB BHICTABIISIETCS CTYACHTY, €CJIM HET 3aMEUaHU;

- 10 0aI0B BHICTABIISIETCS CTYACHTY, €CJIM UMCIOTCA HECYHICCTBCHHLIC 3aMCHUAHU A,

- 7 0aJlJIOB BBLICTABIISIETCS CTYACHTY, €CJIU B IICJIOM ITOJIYYCHBI BEPHbIC PC3YJIbTAThl, HO UMCIOTCs
CYIICCTBCHHbBIC 3aMCYaHU .

Jlabopamophas paboma Ne2. « DnemeHmvl KOMOUHAMOPUKUY.
3amanue Nel. HaiiTu Konr4uecTBO 4HCeN C ONpeIesIEHHBIM YCIOBHEM.
3aganue Ne2. HaiiTu KOoIu4ecTBO ACNHUTENCH JAaHHOTO YKCIIA.
3amanue Ne3. HaliTu KOinM4ecTBO MEPECTAaHOBOK C OMPEACIEHHBIMU YCIIOBUSMU.
3aganue Ne4. 3amaya Ha KOJUYECTBO COUCTAHUM.
3aganue No5. 3anaua Ha KOJIMUYECTBO Pa3MEIICHUH.
3amanne Ne6. 3a1aua Ha KOJIMYECTBO Pa3OMCHHIA.
3amanne Ne7. 3amaya Ha 6uHoM HeroTOHA.
[Ipumep nadbopatopHoii padoTsl Ne2.

3ananue Nel. CKOJBKO CyIIECTBYET S-3HAYHBIX YUCEIl, B KOTOPBIX HET PSAAOM CTOSIIMX (P 2 1 3
B MOPSIIKE BO3pACTaHUs?

3ananue Ne2. Cxonbko nenureneit y yucna 16 2007

3anmanue Ne3. Mmeercs 5 Genbix, 4 4epHbIX U 3 cMHUX mapa. CKOJIBKUME CITIOCOOaMU MOKHO
BBUIOXKUTH IIAPhI B PAJl TaK, YTOOBI HUKAKKE 2 YEPHBIX Ilapa He JIexalu psaaom?

3ananue Ne4. Ha nipsimoii otmedeno 10 Todek, Ha mapauienbHOM el mpsimoi - 11 Touek. CKoIbKO
CYIIIECTBYET: TPEYTOJIbHUKOB C BEPIIMHAMHU B ATUX TOUYKaX (IMOJIYYUTE OTBET ABYMsI criocodbamm)?

3amanue NoS. B npsimoyronbHo# Tabnuie u3 100 ctpok u 30 cronbioB 3anucansl yucia +1 u -1
TakK, 4YTO MPOU3BEICHHE YHCEI B K&KIOH CTPOKE M Ka)XI0M CTONOIE paBHO 1. CKOTBKIMHU

crroco0aMu 3TO MOYKHO CIIEIATh?

3ananue Ne6. CKOJIBKUMHU CIIOCOOaMHU MOYKHO Pa3ieuTh 75 CTYyJEHTOB Ha 3 TPYMIbI TaK, YTOOBI B
1-o# rpynme 6110 30 YenmoBek, BO 2-0if 25 4enoBek, a B 3-eii 20 uenoBek?

20
3ananue Ne7. PacKpbITh CKOOKH: (\/E + a'/ 4) .

Onucanue METOMKU OLIEHUBAHUS:
Kpurepuu onenku (B 0a/1ax):
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3a oTuéT mo aboparopHoit padore No2
- 12 GanoB BBICTABISIETCS CTY/ICHTY, €CIIM HET 3aMECYaHHIA,

- 9 0aJJIOB BLICTABIISIETCS CTYACHTY, €CJIM UMCIOTCS HECCYIICCTBCHHDBIC 3aMCYaHU ]

- 6 0aJJIOB BBICTABIISIETCS CTYCHTY, €CJIM B LIE€JIOM HOJIy4YEeHbI BEPHbIE PE3yJIbTaThl, HO UMEIOTCS
CYILIECTBEHHBIE 3aMEYaHusl.

Jlabopamopnas paboma Ne3. «bunapnvie omnowenus. Omoopasicenus. Mownocms MHOMCECMBY.
3ananue Nel. [ToctpoeHne OMHAPHOTO OTHOIICHHUS C ONPENCIEHHBIMU CBOHCTBAMH.
3ananue Ne2. Ha onpenenenue CBOWCTB OMHAPHOTO OTHOILICHUSI.
3amanne Ne3. Haxoxxnenne o0pa3oB 1 mpooOpas3oB.
3amanue Ne4. Ha mocTpoenue oToOpakeHus ¢ onpeAeiéHHBIMU CBOMCTBAMHU.
3amanue NoS5. Ha onpenesnenue cBoicTB 0TOOpaKeHHUSI.
3amanue Ne6. [TocTpouTh OMEKITNIO MHOXKECTBA X HA MHOXKECTBO Y.
3aganue Ne7. Jloka3aTh CUETHOCTh MHOXKECTBA.
3amanue Ne8. Jlokazarh, YTO MHOXKECTBO HMEET MOIIHOCTh KOHTUHYYMa.
[Tpumep nabopaTopHoii paboThl Ne3.

3amanue Nel. [Toctpouts Ha MHOKecTBe M={a,b,c,d,e} OnHapHOE OTHOIIIEHKE, SBJISIOIEECS
pedIIeKCUBHBIM, HE CAMMETPHUYHBIM, TPAH3UTUBHBIM.

3ananue No2. Onucarb onpeAesnsonee MHOKECTBO TJAaHHOTO OMHAPHOTO OTHOIICHUS. SIBisieTcs au
JTaHHOEe OWHApHOE OTHOIICHHE PEe(PIECKCUBHBIM, UPPEDICKCHBHBIM, CHMMETPHYHBIM,
AHTUCUMMETPHUYHBIM, TPAH3UTUBHBIM? [[J151 OTHOILLIEHUH TUIIA IKBUBAJICHTHOCTH HAMTH BCE KJIACCHI
SKBUBAJIEHTHOCTHU. JlJI1 OTHOLIEHUI YaCTUYHOU YyHOPSATOYEHHOCTH MPOBEPUTH SABJISETCS JIU
COOTBETCTBYIOLIEE MHOKECTBO YIOPSAAOYEHHBIM U BIOJHE YIOPSA0YEHHBIM.

xpy ©x+y=1xy€R

3amanue Ne3.

IMycte X = (0:47], Y = Y7 x Y5, Y] = Yy = R. Onpegnenum orobparkenue
f: X =Y neiicreyromue no npaswiy f(x) = (Inz,sinz). Haiirn:
a) f(X);
6) f~1(y) upm pasau4HbIX ;
B) f~1(B), rne B =[0;1] x {0,1};
r) f([5:7))

3ananue Ned. [Toctpouts oroOpakenue f: [—1,1] = R, koTopoe sSBIsAETCS UHBEKTUBHBIM, HO HE
SIBJISIETCSI CFOPhEKTHBHBIM.
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3amanue NoS. [Tycts X ' Y - 1Ba MHOXKecCTBa. SIBIsieTcs T COOTBETCTBUE, 3a/1aBaeéMOe TIPaBIIIOM f,
otoOpakeHneM u3 X B Y? cropbekimein? nabeknuein? oueknuein? B kaxmaom u3 cioyyaes
OTPHUIATEIHFHOTO OTBETA YKAKUTE KaK HY>KHO M3MEHHUTh X U (win) Y, uTo0s! f craso
0TOOpaKeHUEM, CIOPbEKITNEeH, OUEKITHEH.

X - MHOXKECTBO Pa3HOBUIHOCTEW 000€B B TJaHHOM MarasuHe, Y - HEKOTOpoe nmoaMHOkecTBO N, f
CTaBHT B COOTBETCTBHE KaXKJIOMY BUYy 000€B €ro LIeHYy B PYOIIsX.

3ananue Ne6. [TocTpouTh OMEKITNIO MHOXKECTBA X HA MHOXKECTBO Y.

X=[0,1], Y=[0,1).

3amanue Ne7. JlokazaTh CYETHOCTh MHOXKECTBA PAIlMOHAIBHBIX YHCE.

3amanue Ne8. JlokazaTh, YTO MHOYKECTBO UPPALMOHATBHBIX YHCET UMEET MOIITHOCTh KOHTHHYYMA.

Omnucanue MCTOAHNKHM OLICHHUBAHUA:

Kpurtepuu ouenku (B 0annax):
3a oTuér 1o y1aboparopHoii pabore Ne3
- 25 6aI0B BBICTABISETCS CTYNIEHTY, €CITU HET 3aMEYaHUI;

- 20 6a10B BBICTABISETCS CTYIEHTY, €CIIM UMEIOTCSI HECYILIECTBEHHbIE 3aMEeUaHusl;

- 15 6anioB BeICTABISETCS CTYIEHTY, €CIIU B 11€JIOM IOJIy4€Hbl BEPHBIE PE3yJIbTaThl, HO UMEIOTCS
CYILLECTBEHHBIE 3aMEYaHusl.

Jlabopamopnas paboma Ne4. « Ucuucnenue 6blcKa3bl8anuily.
3anmanue Nel. [ToctpoeHue TabIUIl HCTUHHOCTH.
3ananue Ne2. [IpeoOpa3zoBaHue MPOMO3UIMOHATBHON POPMBI.
3ananue Ne3. [Toctpoenue JTH® nu KHO.
3aganue Ned. TToctpoenne CIH® u CKHO.

[Ipumep nadbopatopHoii padoTsl Ne4.

JlaHa npono3uMoHaIbHas Gopma
(A= =(B+0) e (A (BVO)).

3amanue Nel. CoctaBuUTh 17151 HE€ TaOIMILy UCTUHHOCTH. SBisieTcs iu qanHas opMa TaBTOIOTHEH
WJIU TIPOTUBOpEUneM?

3ananue Ne2. [IpeobpazoBath popMy Tak, YTOOBI OHA COJIEPKAIU TOJIBKO CBSI3kH "V "u " ="

3ananue Ne3. PapHocunbHbIME TipeoOpazoBanusimu npusect Gopmy k JJHD® u KHO.

3ananue Ned. [Toctpouts aisa hpopmel CJIH® u CKH®, ecnu 3T0 Bo3moxkHO. Jloka3aTh
npaBuwiIbHOCTh anroputma nocrpoenus CAH® u CKHO.
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Onucanue METOJMKH OLICHUBAHUWA:

Kpurtepumn ouenku (B 0anaax):
3a oTuéT mo naboparopHoit padore Ned
- 10 GanIoB BBICTABISIETCS CTY/ICHTY, €CIIM HET 3aMECYaHHIA,

- 8 0aJJIOB BHICTABIISIETCS CTYACHTY, €CJIM UMCIOTCA HCCYIIICCTBCHHLIC 3aMCYaHU A ;

- 5 0ajsIOB BBICTABIISIETCS CTY/CHTY, €CJIM B LIE€JIOM HOJIY4YEeHbI BEpPHbIE PE3yJIbTaThl, HO UMEIOTCS
CYILIECTBEHHBIE 3aMEYaHUsI.

Jlabopamopnas paboma Ne5. «bynesvi (hynxkyuuy.

3aganue Nel. Haiitu koiauuecTBo OyneBbIX (yHKLNH, yIOBIETBOPSIOLINX ONPEAeIEHHBIM
YCIIOBUSIM.

3ananue Ne2. [Toctpouts nponosunnoHansHyo Gopmy B CAH®, CKH® u nonunom XKerankuna
JUIS TAaHHOHM OyneBoi pyHKIHU.

3ananue Ne3. OnpenenuTh cBOCTBA JaHHOHN OyIeBON (QYHKIUH.
3amganue Ned. [IpoBepuTh MOTHOTY ¥ 0A3HUCHOCTh CUCTEMBI OyJIEBBIX (PYHKITHH.
[Tpumep nabopaTopHoit paboThl Ne5.

3amanue Nel. CKOJIBKO CyIIECTBYET JTMHEHHBIX OyIeBbIX QYHKIIUN OT 8 apryMEeHTOB, CYIIIECTBEHHO
3aBUCSIINX OT BCEX CBOUX apryMEHTOB?

bynesa dbynkuus 3agana crondiom 3nadenuii: (1100010111010010).

3amanue Ne2. [Toctpouts mponoszunuoHansHyto Gopmy B CAHD, CKH® u nonmunom XKerankuna
JUTsl TaHHOM OyneBoil (pyHKITHH.

3amanue Ne3. SIBmsiercs mu nanHasi OyneBa GyHKIUs coxpanstomen 0, coxpansroniei 1, THHeHHOMH,
MOHOTOHHOM, CAMOIBOMCTBEHHOI?

3amanne Ned. Jlana cucrema OyneBbIX (GyHKIIUHN. SIBNIsSieTCS M OHA TIOJIHOM? SIBNsieTcs 1M OHa
6azucoM. B cimyuae oTpuniatenbHOro oTBeTa Mpeodpa3oBaTh CUCTEMY TaK, YTOOBI OHA CTajia IMOJHON
(crana Ga3zucom).

{0;1; AN (B & C)V]AA (B+C))

Onucanue METOJMKH OLICHUBAHUWA:

Kpurtepumn ouenku (B 0aiax):
3a oTuéT 1o maboparopHoi padote No5
- 20 6ayI0B BBICTABISICTCS CTY/ICHTY, €CIIM HET 3aMEYaHHIA,

- 15 0ayI0B BLICTABIISIETCS CTYACHTY, €CJIM UMCIOTCA HECCYIICCTBCHHDBIC 3aMCYaHUSI ]

- 10 6an0B BBICTABISAETCS CTYIEHTY, €CIIU B II€JIOM I10JIy4€Hbl BEpHBIE PE3YJIbTAThl, HO UMEIOTCS
CYILIECTBEHHBIE 3aMEYaHUs.
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Jlabopamopnas paboma Neb6. « Dopmanvhsie meopuu. Jlocuka npeouxamosy.
3ananue Nel. Jlokazats TeopemMy B (OpMaIbHON TE€OPUU UCUUCICHUS BHICKA3bIBAHU.
3ananue No2. MuTepnperanus Gopmy.
3aganue No3. MecTHOCTh U THIT IPEUKATOR.
3ananue Ne4. MaTepnperanust GopMys HCUUCICHUS MPEANKATOB, 3HAYCHUSI.
3ananue NoS. TaBTOJIOrMH JIOTUKU PEIUKATOB.

[Tpumep madboparopHoit padboTs Neb.

3amanne Nel. Jlokazate TeopeMy B (hOpMaIbHON TEOPUU UCUHUCIICHUS BHICKa3bIBAHUM, TOCTPOUB
BBIBO/I.

FlA=B)= (A= C)= (A=1B))

3amanue No2. [TocTpouTh Nn-MeCTHBIE MPEUKATH HA MHOXKECTBE M Takue, 4TO BBIMOJTHEHO YCIOBUE
a.

n M o

3 | RXZXR P(x,y,m)=1, P(l,_\',:’,)A-ﬂQ(-\/E,—I,:)—BhlllO.’HlH.\l

3a,Z[aHI/I€ Ne3. BBISICHUTh MECTHOCTE M THII npcauKara, Ka)KI[BIfI APTYMCHT KOTOPOI'0O IpUHUMACT
3HAUCHUS U3 MHOKECTBa M.

M P

Z |V (x+y-2>2)

3ananue Ne4. HaliTu 3HaueHUE BbICKA3bIBAHUS (f, TOJIYYEHHOT'O U3 TPEXMECTHOTO MPEIUKATa,
OTIPe/IeIEHHOTO HAa MHOXeCcTBE M.

M P

NV (X +][xz>0)
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3ananue NeS.
Mpeaukatel P u Q onpeneneusl Ha MHoxecTBe {a,b,c}.

1. Haiitn npeaukar, paBHOCHIbHBIN npeaukaty R, HO He coaep-

XKalrHi KBaHTOPOB.
2. BbiscHUTb, MOXET K npeaukat R ObITb BBINONHUMbIM, HO HE
TOXIECTBEHHO HCTHHHbIM.

R

V, YV P(x,y) & 3,0(y,2

Ornurcanyue METOIMKHU OIICHUBAHMUS:
Kpurtepun ouenku (B 0anaax):
3a oTu€T 1o maboparopHoi padote Ne6
- 10 Gan0B BBICTABISIETCS CTY/ICHTY, €CIIM HET 3aMEYaHHIA,

- 8 0aJIJIOB BHICTABIISIETCS CTYACHTY, €CJIM UMCIOTCA HCCYILICCTBCHHLIC 3aMCYaHU A ;

- 5 0ajsIOB BBICTABIISIETCS CTYCHTY, €CJIM B LIEJIOM MOJy4YeHbI BEpPHbIE PE3yJIbTaThl, HO UMEIOTCS
CYILIECTBEHHBIE 3aMEYaHusl.

5. YdeoHo-MeTOaUYecKOe U UHPOPMALIMOHHOE O0ecTiedeHue U CHUIIMHBI

5.1. IlepeyeHb OCHOBHOM M ONOJHUTEIbHOH YU4eOHOM JIMTEepPaTypbl, HEOOXOAUMOI 11
OCBOEHHS JUCIUILINHBI

OcHoBHas JuTEpaTypAa:

1.FOnmyxametos, P.C. luckpernas maremaruka: Kypc neknuii / P. C. FOnmyxameros, B. 1.
Jlyuenko, H. @. AGy3sipoBa ; MunuctepcTBo obpazoBanust PD; bamkupckuii rocyiapcTBeHHBIH
yHuBepcuteT .— Yda : PUO BI'Y, 2002 .— 262 c. — 92 k3.

2.l0Onmyxameros, P.C. [luckpernas matematuka: yueb. nocodue / P. C. FOnmyxameros, K. I1.
HUcaes, K. B. TpynoB ; baml'Y .— ¥Y¢a : PO baml'V, 2005 .— 172 c. - 86 k3.

3.Ucaes, K.I1. Juckpernas matemaTtuka [ DnekrpoHHbiid pecypc]. U.1: yue6. mocobue / K.I1. Ucaes,
O.A. Kpusomreena, P.C. lOnmyxameToB; bamkupckuii rocyaapcTBeHHbIN yHUBEpCcUTET. — Y da:
PUIL] bamI'V, 2014. — DnexTpoH. Bepcus ned. myoaukamun. — J{ocTyn BO3MOKEH uepe3
DnexTpoHHyt0 Ononmnoreky baml'y. —
<URL:https://elib.bashedu.ru/dl/read/Isaev.Krivosheeva,Yulmuhametov_Diskretnaya
matem_Uch.pos_chl _2014.pdf>.

4 Vcaes, K.I1. luckpernas MmareMatuka [ DnekTpoHHBIH pecypc]. U.2: yue6. mocodue / K.I1. Ucaes,
O.A. Kpupomeesa, P.C. IOnmyxameToB; bankupckuii rocygapcTBeHHbIH yHUBEpCUTET. — Y (a:
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PULL baml'V, 2014. — DnekTpoH. Bepcus ned. myonukanuu. — J{ocTylm BO3MOXKEH 4epes
DnekTpoHHyto Oubnuoreky baml'y. —
<URL:https://elib.bashedu.ru/dl/read/Isaev.Krivoshenka,Uylmuhametov_Diskretnaya
matem_Uch.pos_ch2 2014.pdf>.

5.IIpakTuKyM 1O TUCKPETHOHN MaTeMaTHKe [ DIIeKTpOHHBIN pecypc]| / bamkupckuii
rocyaapctBeHHbld yHuBepeutet; cocT. K.I1. Mcaes; O. A. Kpupomeena; P.C. FOnmyxameToB .—
Yoa : PULl baml'VY, 2014 .— DaexTpoH. Bepcus mned. myoaukanuu .— JlocTyn BO3MOXKEH uepes
DnexkTpoHHyto Oubnuoreky baml'y .—
<URL:https://elib.bashedu.ru/dl/local/Isaev_Krivosheeva_Yulmuhametov_sost_Practikum po
discretnoy matematik e_2014.pdf>.

JonosHuTenbHAs JUTEPATYpA:

6. Anekcanapos, [1. C. BBeneHue B TeOpUIO MHOYKECTB U OOy TOMOJIOTHIO [ DJIEKTPOHHBII
pecypc] / II. C. AnekcannpoB .— 2-e u3a. crep. — CII6. : Jlanp, 2010 .— 368 c. — bubnuorp.: c.
346-347 .— JlocTym K TEKCTY JEKTPOHHOTO U3/IaHMs BO3MOXKEH Yepe3 DIeKTPOHHO-
oubnuoreunyro cucremy m3aarenscrsa "Jlanp" .— ISBN 978-5-8114-0981-5 .—
<URL:http://e.lanbook.com/books/element.php?pll_id=530>.

7. Axumos O.E. Jluckpernas maremartuka. Jloruka, rpynmsl, rpadsl : yue6. mocodue / O. E.
AxumoB.— M. : Jlaboparopus bazoBeix 3nanuit, 2001 . — 15 3k3.

8. Epycanmumckuit, SI.M. JluckperHas MmareMatrka. Teopus U MpakTUKYM [ DJIEKTPOHHBIN pecypc] :

yueOnuk / .M. Epycanumckuii. — DnektpoH. nan. — Cankt-IlerepOypr : Jlans, 2018. — 476 c.
— Pexxum nocryna: https://e.lanbook.com/book/106869.

5.2. Ilepedyenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAIMOHHO ceTH « AHTepHET» M
NMPOrpaMMHOIo0 odecrneyeHus, He0OX0AUMBIX JIJIsl OCBOEHM S JUCITMTLIUHbI

1. DnexkTponHo- 6ubimoteunas cucreMa «9b bamlV» https://elib.bashedu.ru/

2. DIIeKTPOHHO-OMOIMOTEUHAs cucTeMa «Y HUBepcuTeTckas oubauoreka online

http://www.biblioclub.ru

3. bubnmoreunas cucreMa «JIanby» https://e.lanbook.com

4. Windows 8 Russian. Windows Professional 8 Russian Upgrade. loroop Ne 104 ot 17.06.201

r. JIunensun GeccpoyHbIe.
5. Microsoft Office Standard 2013 Russian. JToroBop Ne 114 ot 12.11.2014 r. JIunen3uu

OeccpovHbIC.

3
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6. MaTepuajibHO-TeXHHUYecKas 0a3a, He0OXoAUMast VI OCYLIECTBJICHHA

00pa3oBaTeJLHOT0 MPOIECCa MO TUCIUIIIIHHE

HaumenoBanue
CNeNHAJbLHLIX MOMEIeHHH 1
noMeleHui 1s
€CaMOCTOSITeIbHOI paboThI

OcHallleHHOCTh
cnenraJIbLHbIX
noMeleHuil u

noMeleHuii ajs

IepeyeHs JUIEH3NOHHOTO MPOrPAMMHOI0
o0ecreyeHus.
PeKkBU3HTHI NOATBEPKIAIOIIET0 JOKYMEHTA

CaMOCTOSATEIbHOM
padoThI
1 2 3
1. Yuebnas ayoumopus ona Aynutopus Ne 515 1. Windows 8 Russian. Windows Professional 8 Russian

npoeedenus 3auamuil
JIeKYUOHHO20 muna:
aynutopust Ne 515 (pusuxo-
MaTeMaTHYECKHIT KOPITYC).

2. Yueonaa ayoumopusa ona
npogedeHus 3aHAmuil
CEMUHAPCKO20 MUNa:
aynurtopust Ne 515 (puzuxo-
MaTeMaTHYECKH KOpITyC),
aynurtopust Ne 523 (pusuxo-
MaTeMaTHYECKUil KOpIyc),
aymutopust Ne 526 (usuxo-
MaTeMaTHYECKHd KOpITyC),
aymutopust Ne 527 (usuxo-
MaTeMaTHYECKHIl KOPITYC).

3. Yueonasa ayoumopusn onsa
npoeedenun 2pynnosvix u
UHOUBUOYATILHBIX
Koncynomayuii: aynutopust Ne
515 (pm3uKO-MaTeMaTHICCKUH
Kopyc), ayauropus Ne 523
(pusuko-maTemaTHICCKUIA
Kopmyc), aynuropust Ne 526
(pm3uKO-MaTeMaTHIESCKUIH
Kopyc), ayauropus Ne 527
(pm3mKO-MaTeMaTHUIECCKUIHA
KOPITYC).

4. Yueonaa ayoumopus ona
meKyuyezo KOHmpoaa u
npomecymounou
ammecmayuu: ayquTopus Ne
515 (pms3uKO-MaTeMaTHIECKUH
Kopyc), ayauropus Ne 523
(pu3uko-maTremaTHICCKUI
Kopmyc), aynuropust Ne 526
(pm3mKO-MaTeMaTHIESCKHUH
Kopmyc), aynuropust Ne 527
(pm3mKo-MaTeMaTHIESCKHUIHA
KOPITYC).

5. llomewienusn onsa
camocmoamensnoi pabomeol:
YUTANBHBIN 3271 Ne2 (¢m3uxo-
MaTeMaTHYECKUH KOpIyc).

VYuyeOuas mebenb, 10cka
HACTEHHAs MEJIOBAsL.

Aynutopus Ne 523
VYuyeOuas mebenb, 10cka
HACTEHHAsI MEJIOBAsL.

Aynutopust Ne 526
YuebOnas Mebenb, 10cKa
HACTCHHAsI MEJIOBas.

Aynutopus Ne 527
YueOnas Mebenb, 10cKa
HACTCHHAsI MEJIOBas.

YuranbHblii 327 Ne 2
VuebHnas mebensb, yaeOHO-
HATJISIHBIE TOCOOHS,
CTEHJ TI0 MoKapHoii 6e30-
MACHOCTH, MOHOOJIOKH
CTallUOHAPHBIE — § WIT,
npuHTep — 1 1T., CKaHep
— 1 wr.

Upgrade. Horosop Ne 104 ot 17.06.2013 r. JInmen3nu
GeccpoyHBbIe.

2. Microsoft Office Standard 2013 Russian. [lorosop Ne

114 ot 12.11. 2014 1. JIunien3un 6eccpoUHBIE.
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[Ipunoxenue Ne 1

MMHOBPHAYKU POCCUN
OI'bOY BO «bAIIKNPCKUUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

COJEP)XAHUE PABOYEN ITPOT'PAMMBI

JUMCHMIUIMHBI «JIUCKpeTHast MaTeMaThka» Ha 1-2 ceMecTp

OuHas
dhopma o0yueHns
Bua padorsl O0beM TUCHMTIHHBI

O6mas Tpynoemkocts aucuuruinabl (3ET / gacos) 7/252
Y4eOHbIX 4aCOB Ha KOHTAKTHYIO PabOTy C IPEroiaBaTeeM: 103.4

JIEKIINH 34

MPAKTUYECKUX/ CEMUHAPCKUX

71a60paTOPHBIX 68

Ipyrux (rpymnroBasi, UHIUBUAYyalbHas KOHCYIbTALMUS U MHBIE BUIbI
y4eOHOU AeITeIHbHOCTH, IIPEIyCMAaTPUBAIOIINE PA0OTY 00YJArOIIUXCS C

npenoxaasarenem) (DKP) 1,4
Y4eOHBIX 4aCcOB Ha CaMOCTOSTENIbHYIO padboTy obydatomuxcs (CP) 104,8
VY4eOHbIX YacoB Ha MOJATOTOBKY K 43,8

sK3ameny/3adery/nuddepennupoBannomy 3auety (Konrposs)

DopMbl KOHTPOJIS:
3K3aMEeH 2 CEeMeCTp
3aueT 1 cemectp
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CDopMa H3YUCHU MATCPHUAJIOB!:

®opma

JICKIUH, TPAKTHUECKUE 3aHSATUS TEKYILEro
CKIHH, 1P cerue 3 ’ OcHoBHas u KOHymon;I
MUHApPCKHE 3aHATHUS
ce 5 PCKHC 3 5 ’ JIOTIOJIHUTEJIbHAS 3aaHus 1no cneB;}e)Mocm
nabopatopHbie pabOTHI .
Ne OPATOPHBIC PabOTHI, JauTepaTypa, CaMOCTOATENBHOMN | )
Tema u COACPIKAHUC caMocCTodTeJIbHas pa60Ta u (KOJIJIOKBI/IyMBI,
n/m ( peKoMeHIyeMast pabore COHTDOILHLLE
OEMKOCTb (B yacax
Tpya ) CTyAeHTaM (Homepa CTYZCHTOB P
paboThl,
U3 CIIHUCKA)
JIK TIP/CEM JIP CP KOMIIBIOTCPHBIC
TECTHI U T.11.)
1 2 3 4 5 6 7 8 9
1- i1 cemecTp 18 36 53,8
1 Onepanuu Hax 5, («Oneparun
MHOXECTBAMH U UX HaJ
cBoiicTa. [IpuHimn MHOXKECTBaAMHI,
JIBOMCTBEHHOCTHU 3alaHus JUIst OTHET 10 J1a00-
) 1 4 6 1-3, 5-8 N paTtopHOU
JlexkapTOBO MPOU3BEICHHE JOMaIIHen AGoTe
MHOeCTB. Pemienue paboThl); p
YPaBHEHHH C MHOXKECTBAMU. 3, (3amaum Ne 1-5
110 BapHaHTaM)
2 DneMeHThl KOMOUHATOPUKH.
IIpaBuna cymmsbl 1
npousBenenus. Yucno (k,n
P . (on) 5, («DnemeHThI
- pasmemenuid. Yucio (k,n)
. KOMOH-
- coyetanuit. Yucno (k,n) -
o HATOPHUKMNY, 3a-
pa3MeleHui ¢
TaHUS IS OTYeT 110 J1abo-
noBTopenusiMu. Yucno (k,n) . .
. 2 4 6 1-3,5-8 JOMalIHEeN patopHoii
— coyeTaHuil ¢
paboTs); pabote
noBropeHusiMu. Yucno
o 3, (3amaun Ne 6-
YIOPSIIOYEHHBIX pa30ueHH 11 1o
MHOecTBa. Yucio
BapuaHTaM)
HEYIOPsJOUYEHHbIX
pazOueHunit MHOYKECTBA.
Dopmyna BKIOYEHUN U
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UCKIIoueHni. bunom
Herorona. Ero 00o0menue.

BI/IHapHBIe OTHOIICHHA U UX

5, («bunapnbie

cBoiicTBa. OTHOIICHHE THIIA OTHOUICHUS,
9KBUBaJNIEHTHOCTH. Kitacchl OTOOpaKEeHUS»,
OTYeT 10 J1abo-
9KBUBAJICHTHOCTH M UX 3aJlaHust ISt .
N 1-3, 5-8 - paTopHoO
cBoiicTBa. OTHOIICHHE THIIA JoMarHen AGoTe
SKBUBAJICHTHOCTH KakK paboThI) p
pazOueHre MHOKECTBA. 3, (3amaya Ne 12
110 BapUaHTaM)
OtoOpakeHus] MHOYKECTB.
5, («bunapnbie
[Tpoo6pa3 snemenTa,
OTHOUICHUS,
npoodpa3 MHOKECTBA.
N . 0TOOpaXKeHUs»,
CaoiictBa. CBolicTBa
N 3aJaHus 1A oT4eT 1o jJabo-
0TOOpakeHUH, . N
1-3, 5-8 JIOMalTHen paTopHoii
CIOPBEKTUBHOCTb,
paboThI) pabote
UHBEKTHUBHOCTbD,
3, (3amaum Neo 13-
OnekTUBHOCTL. OOpaTHOE 15 1o
orobpaxkenue. CBorcTBa
N BapUaHTaM)
OMECKTHUBHBIX OTOOPaKCHHUIA.
[TonsiTHe YKBUBaJICHTHOCTH
MHOYECTB U CBOMCTBA ATOTO
5, («MomHOoCTh
noustusi. Koneunsie
MHOECTBY,
MHOECTBA U UX MOIITHOCTb.
N 3alaHus ISt OTYeT 10 J1abo-
CuérHble MHOXKECTBA. . o
N 1-3,5-8 JOMaIlHen paTopHOi
Kputepuii cuétHocTn
paboThI) pabote
MHOXxecTBa. [TonMHOKecTBa
.. 3, (3amaya Ne 16
CUETHOTO MHOXECTBA.
i 10 BapHaHTaM)
O6beauHeHne CU€THOTO
Habopa CUETHBIX MHOKECTB.
JekapToBo npousBejieHuE 5, («MomHOCTh
. OTYeT 10 J1abo-
CUETHBIX MHOKECTB. MHOYECTBY, .
.. 1-3, 5-8 paTopHoi
CY€THOCTH MHOKECTBA 3aJJaHus TSI AGoTe
palrOHATBHBIX YUCETL. JoMarrHen p
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COBOKYITHOCTb
MHOTOUJICHOB C
panroHaIbHBIMU

KO3 HUIIEHTAMH.
CueTHOCTh MHOKECTBA
anreOpanyecKux Yrcell.
CBoiicTBa O€CKOHEUHBIX
MHOYKECTB.

paboThI)
3, (3amava Ne 17
110 BapUaHTaM)

HecueTHocTs MHOXKECTBA
(0;1). MomnOCTB
KOHTHUHYyMa. MOITHOCTb
00beMHEHUS HE 0oJiee YeM

5, («MomHOoCTh

. MHOXECTBY, OTYeT 10 J1abo-
CYETHOM COBOKYITHOCTHU .
1-3, 5-8 3aJaHus I paTopHoO
MHOYECTB MOIIIHOCTH .
JIOMaIIHen pabote
KOHTHUHYyMa. MOITHOCTb
paboThI)
MHOX€eCTBa
MOCJIEIOBATEILHOCTEN U3
HyJIEH U €IVHHII.
MOIIHOCTh MHOKECTBA
MOCJIEIOBATENIbHOCTEHN
HATYPaJbHBIX YUCEIL
MoIHOCTB AEKapTOBOTO
MIPOU3BEACHUS] MHOKECTB
P 5, («MomHOoCTh
MOIIIHOCTH KOHTHHYYMa.
N MHO>ECTBY,
CpaBHEHHE MOIIIHOCTEH. OTYeT 10 J1abo-
3alaHus ISt .
Teopema Kanropa- 1-3,5-8 - paTopHOU
. JIOMaIlHen
bepnureitna. MomHoCTh pabote
paboTh)
COBOKYITHOCTH
MOJIMHOKECTB JIAaHHOTO
MHOK€CTBa. MOIHOCTh
COBOKYITHOCTH
HOJIMHOXECTB MHOXKECTBA
HATYPAJIbHBIX YUCEIL
OTHOIIIEHNE YaCTUYHOH 1-3, 5-8 5, («MomHOCTh OTHYET 110 J1a00-
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YIOPSIIOYEHHOCTH.
YacTu4HO yropsiI0YCHHbBIE
MHOecTBa. 3oMopdusm
YaCTUYHO YIOPSI0UEHHBIX
MHOXECTB.
VYnopsiioueHHbIE U BIOJHE
yIOPSIIOUEHHbIE
MHOXkecTBa. [Ipumepsl.
OtobpaxxkeHus,
COXPAaHSIOLIUE MTOPSJIOK U
ux cBorictBa. OTpe3ok
BIIOJIHE YIIOPS0YEHHOTO
MHOYKECTBa.
HewnzomopdHocTh BiosHe
YIOPSII0YEHHOTO
MHOYECTBA CBOEMY
otpe3ky. [lousarue
MOPSIKOBOTO THIA U
MOPSAKOBOTO YHCTIA.
CpaBHEHHE MTOPSAIKOBBIX
YHCell.

MHOKECTBY,
3aJIaHUS TS
JIOMaIrHen
paboThI)

paTopHOU
pabote

10

CranpapTHbIi
NPEICTaBUTENb IS
MOPSAIKOBOIO YHCIIA.

5, («MomHOoCTh

CpaBHUMOCTH JIFOOBIX JIBYX MHOECTBY, OTYeT 10 J1abo-
MOPSIKOBBIX YUCET. 2 14,8 1-3, 5-8 3aJaHus 11 paTtopHOU
Axkcuoma BbIOOpa U JIOMaIlHen pabote
teopeMa Llepemerno. paboThI)
CpaBHUMOCTH MOIITHOCTEH
JFOOBIX IBYX MHOXECTB.
2- i cemecTp OTYeT 1o J1abo-
16 32|51 paTopHoii
pabore
1 Bricka3piBaHus U onepanuu 4 1-2, 4-8 5, («Mcunucnenne | otuyer mo yabo-
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HaJl HUMH.
[Ipono3unroHanbHbIE
dhopmpbl. TaBTomoruu u
npotuBopeunsi. CBoiicTBa
TaBTOJIOTHIA.
PaBHOCHIBHOCTD

NPONO3UIMOHAIBHBIX (HOPM.

Jlornyeckoe ciieICTBHE.

BBICKA3bIBaHHI»,
3alaHust ISt
JloMaliHen pa-
00THI)

4, (3amaum Ne 1-2
110 BapUaHTaM)

paTopHOU
pabote

CymiecTBoBaHUE
MPONO3UITMOHAILHON
(hopmbl, paBHOCHUITLHOM
3aJlaHHOM U cojiepxanien
TOJIBKO CBSI3KU OTPHUIIAHHUSA,
KOHBIOHKIIUH U

5, («Mcuucnenwne

U3 BIOHKLIU Y. .
BBICKA3bIBaHUII»,
CymiecTBoBaHuE
. 3a/1aHus IS

MPONO3ULUOHATBHON 2 OTYeT 10 J1abo-

. JIOMalllHen pa- .
(hopMBbI, PaBHOCHIILHOM 1-2, 4-8 60Th1) paTopHOU
3aJaHHOM U colepxKalen abote

o Jleprati 4, (3amaum Ne 3-4 p
TOJIBKO CBSI3KY IITPUX
10 BapHaHTaM)

e depa. CymecTBoBaHME
MPOIMO3ULIUOHATBHON
(hopMBbI, PABHOCHIILHOM
3aJaHHOM U colepKalen
TOJILKO CBsI3KYy BebO0a.
Cgoiicta cBs3ok Llleddepa
u Be6ba.
DnemeHTapHas S, («Acuucnenue
KOHBIOHKIIUS U BBICKA3bIBAaHUII»,
JTU3BIOHKLUS, KOHBIOHKTHAs 3aJlaHust ISt OTYeT 110 J1abo-
U TU3bIOHKTHAS 1-2,4-8 JloMaliHen pa- paTopHoii
HOpMasbHas hopma. 00THI) pabote

CoseprieHHast
JIM3BIOHKTHAsI HOpMaJIbHAsI

4, (3amaum Ne 5-6
110 BapUaHTaM)
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dhopma. CoBepriieHHas
KOHBIOHKTHAsi HOpMaJjIbHast

dhopma.

ByneBsl GyHKINH U X
CBSI3b C
HPOTMO3UIIMOHATIBHBIMU
dbopmamu. Cynepro3unus
OyneBbIx pynkmmit. [TomHas

5, («byneBbl

KIIUN»
cuctema OyJeBbIX byn ’
. 3a/laHus ISt
(dbyskuuii. MHOTOWIECHBI . OTYeT 1o J1abo-
JIOMaIIHen .
XKerankuna. 1-2,4-8 paGoTH) paTopHoii
[IpencraBumocTs OyneBbIX abote
pen U y 4, (3agaya Ne 7 p
(hyHKIMNA MHOTOYJIEHOM
. 10 BapHaHTaM)
Kerankuna. Penelino-
KOHTAKTHbIE CXEMBbI U
CXEMBI U3
(YHKIIMOHATBHBIX
AJIEMEHTOB.
OYHKIMOHAIIBHO 5, («byneBbl
3aMKHYTBIE KJIACChI byHKIANY,
OyJeBbIX KIIWH. 3alaHus ISt
4 u(b i . OTYeT 110 J1abo-
Kputepuii monHOTH cucteM JOMaIlHen .
N 1-2, 4-8 paTopHOU
OyJieBBIX (QYHKIHHA paboThI)
pabote
(teopema Ilocra). 4, (3amaum Ne 8-
10 o
BapUaHTaM)
[onsitue hopmanbHOI
teopuu. Mcuucienue 5,
BBICKa3bIBAHUI Kak («®opmarnpHbIC
(hopMmanbHas Teopust TEOPUN», 3aJaHUS OTHET 10 J1a00-
p pHA. 1-2, 4-8 PHID, . paTopHOU
BriBogumocts. [IpuHimn JUISL IOMaIllHEeH
pabote

Jnenykuuu. TeopeMbl
teopuu L. Teopema o
nosHote. Teopema o

paboThI)
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HC3aBUCHUMOCTH. TeopeMa 0
HCIIPOTHUBOPCYNBOCTH.

Hcuucnenue npelukaToB.
OcHOBHBIE OTIpEICTICHUSI.
Hurepnperaius,
BBITIOJIHUMOCTb U

5, («Jloruka
NPEUKATOBY,
3aJaHus s J10-
MarrHei paboThl)

oT4eT 1o Jabdo-

MCTHHHOCTB (hOPMYIL. ? 1-2,4-8 4, (3amaum Ne 11- PaTOpHOH
IIpumeHeHue JOTUKU 15 mo padote
NPEIUKATOB K JIOTUKO- BapHaHTaM)

MaTeMaTH4YeCKON MPaAKTHKE.

Bcero yacos: 34 68 104.8
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PeliTHHT — JIaH TUCHUILIMHBI

ﬂuCern’IHCZ}Z mamemamurxa

HarpaBienue moarotoBku "09.03.03 [Ipuxnadnas ungopmamura”

kypc 1, cemectp 1

IIpunoxenue Ne 2

Buner yaeOHOM nesSTeTFHOCTH bamn 3za Yucio OaJLIbl
CTYJCHTOB KOHKPETHOE | 3aJaHMi 3a
3ananme ceMecTp MUHUMAJIBLHBIA MaKCHMAaJIbHBIN
Moayas 1

«OcHOBBI TE€OPUUN MHOKECTB. JJ1eMeHTbI KOMﬁHHaTOpl/IKI/I»

Tekyuuii KOHTPOJIb 25
1. Otuér no maboparopHOi 0 13
pabote Nel
2. Otuét no abopaTopHOit 0 12
pabote Ne2

PyGeskHblii KOHTPOJIBL 25
1. PI'P, 3aganus 1-11 0 25

«bunapHbie oTHomeHus. OTOOpaskeHNss. MOUTHOCTH MHOKECTB. Y OPSII0YeHHbIE MHOKECTBA»

Moayab 2

Tekyuuii KOHTPOJIb 25
1. OTué€T no nabopaTopHOM 0 25
pabote Ne3
Py0e:xHbIi KOHTPOJIL 25
1. PI'P, 3amanms 12-17 0 25
IMocemaemoctsb (0a/1/1b1 BHIYUTAKOTCA U3 001Iell CyMMbl HAOPAHHBIX 0AJIJIOB)
1. IToceleHne JEKIIMOHHBIX 0 -6
3aHATUN
2. INocemienne 1a60paTOPHBIX 0 -10
3aHATUN
UuToro 100




PeliTHHT — JIaH TUCHUILIMHBI

ﬂuCern’IHCZ}Z mamemamurxa

HarpaBienue moarotoBku "09.03.03 [Ipuxnadnas ungopmamura”
Kypc 1, cemectp 2

Bunet yaeOHOM nesSTeT-HOCTH bamn 3za Yucio OaJLIbl
CTYICHTOB KOHKPETHOE | 3aJaHuii 3a
3ananme ceMecTp MHHHMAaJIbHBINA MAaKCUMaJIbHBII
MopayJs 1
«HcuunciieHne BbICKA3bIBAHUID»
Tekyuuii KOHTPOJIb 10
1. Otuér o maboparopHOi 0 10
pabote Ned
Py0e:xHbIil KOHTPOJIL 10
1. PI'P, 3aganus 1-6 0 10
Moayab 2
«byJieBbl QyHKIIUN»
Texkymuii KOHTPOJIb 20
1. Otuér 1o mabopatopHOi 0 20
pabote Ne5
PyGeskHblii KOHTPOJIb 10
1. PT'P, 3amarmsa 7-10 0 10
Moayab 3
«@®opmaiibuble Teopuu. Ucuucienne npeTuKkaToBy
Tekyuuii KOHTPOJIb 10
1. OTué€T no naGopaTopHO 0 10
pabote Ne6
PyGeskHblil KOHTPOJIL 10
1. PI'P, 3amanusg 11-15 0 10

IHocemaemocTh (0a/1/1bI BBIYMTAIOTCS U3 0011[el CyMMbI HAOPaHHBIX 0aJ1J10B)

1. ITocemenue JIEKIIMOHHBIX 0 -6
3aHATHI

2. Ilocenienre NpaKTUYECKUX 0 -10




3aHATHI

HToroBnlii KOHTPO.Ib 30
1. Dk3ameH 15 30
UTOro 100




