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PaGouas nporpamMma JAMCUMILIMHBI AKTYAIU3UPOBAHA HA 3aceaHiu Ka(eapsl
i hepeHIHaIBHBIX YPaBHEHUI IPOTOKOI OT «28» _despans_2022 r. No 9

JlonoTHEHNsl M U3MEHEHNS, BHECEHHBIE B pabOYyI0 MPOrpaMmy JIMCIMILUIAHEL, YTBEPHKIEHBI
Ha 3acenanuu Kadenps! 1uppepeHIHATBHBIX YPaBHEHHI: 00HOBIEH ()OH] OLIEHOYHBIX
CpeICTB. MPOTOKOI 0T «28» _(¢espamns_2022 r. Ne_9
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Choucox AOKYMEHTOB U MaT€pua’jioB

1. IlepeueHp MIAHUPYEMBIX PE3YIHTATOB OOYYEHUS MO AMCUUILUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yIbTaTaMH OCBOCHUS 00pa30BaTENIbHOM MPOrpaMMbl

2. llens ¥ MECTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

3. Conepxanne paboueil mporpammbl (00BEM JWCIMILIMHBI, TUIBI U BHIBI Y4eOHBIX
3aHATUH, y4eOHO-METOIMYecCKoe  OOECIeYeHHe  CaMOCTOSITENBHOH  paboThI
oOyyJaromuxcs)

4. ®oHJ OLICHOYHBIX CPEJICTB MO TUCLUIUINHE
4.1. IlepevyeHp KOMIETEHIMI C yKa3aHWEM JTAroOB WX (OPMHUPOBAHHUS B IpOIECCE
OCBOEHHUSI 0Opa3oBaTelbHOM mporpaMMbl. OmnucaHue MoOKas3aTeneldl U KpUTEpUEB
OLICHMBAHMSI KOMIIETEHIIMM Ha pa3IUYHbIX 3Tanax HUX (OPMUPOBAHHUS, ONHCAHUE
K1 OLEHUBAHUS
4.2. TunoBble KOHTPOJIbHBIE 3aJlaHUSl WM HHbIE MaTepHalibl, HEOOXOAUMBIE s
OLICHKM 3HAaHUM, YMEHUMN, HABBIKOB M ONBITA JIEATEIBHOCTH, XapaKTEPU3YIOLIUX
sTanbl (OPMHUPOBAHMSI KOMIIETEHIMII B MpoIlecce OCBOEHUS 00pazoBaTENbHOMN
nporpaMMbl. MeToauueckue MaTepHalbl, ONpeIeIsSioue MpoLeIypbl OLEHUBaHUS
3HAaHWW, YMEHUN, HABBHIKOB U OIbITA JAEATEIbHOCTH, XapaKTepU3YIOLIUX 3TaIlbl
(hopMHUpOBaHUS KOMITETEHITUIH
4.3. PedTHHr-TUIaH TACIMUILIAHBI

5. YuebHO-MeTomdecKkoe U HHPOPMAIIMOHHOE 00ecTIeYeHNE JUCITUTITNHBI

5.1. [lepeyeHb OCHOBHOW M JOTIOJHUTEIHHOW YUeOHOU JTUTEpaTyphl, HEOOX0UMOI
JUISL OCBOCHUS TUCIUTLITNHBI
5.2. TlepeueHp pecypcoB HMH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW  CETH
«lHTepHeT» U MporpaMMHOro obecreueHusi, HEOOXOAUMBIX JJIi OCBOCHHS
JUCLUILTAHBI

6. MarepuanbHO-TeXHUYECKAS Oaza, HeoOxoauMmas TUTS OCYIIIECTBICHUS
00pa30BaTeNILHOTO MpoIiecca Mo AUCIUILINHE



1. Ilepedyenb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 110 IMCHMILJIMHE, COOTHECEHHBIX €
IVIAHMPYEeMbIMH Pe3y/JIbTATAMHM OCBOCHHUSsI 00pa30BaTeIbHOM NMPOrpaMMbl
B pesynbrate ocBoeHUss 00pazoBaTENbHON MPOrPaMMBbl 00 YUJArOIIUICS TOJIKEH
OBJIa/IETh CIEAYIOLUIUMHU Pe3yIbTaTaMi 00Y4eHHUS [0 AUCHUILINHE!

Kareropus dopmupyemas Koa u Pe3yabTaTsl

(rpynmna) KoMIeTeHIus (¢ HAaHMMEHOBaHUe 00yyeHus Mo

KOMIIeTeHIHi yKa3aHueM Koja) HHAUKATOpA AUCIHHUIIMHE

JOCTHKEHU S

(mpu HaHMn KOMIIETeHIIM U

OIIK)
TIK-1: Cnocoben TIK-1.1. OGmagaer 3HATD:
JEMOHCTPHUPOBATH (yHIaMEHTANBHBEIMU | -CcOAEPIKAHUE
0a30BBIC 3HAHUS 3HAHHUSAMHU, MaTepHana 1o
MaTeMaTHYEeCKUX U MOJTYYCHHBIMH B .
€CTECTBEHHBIX HayK, 06J‘IZ:TI/I npeAEY;

OCHOB
MPOTPaMMUPOBAHUS U
MH(POPMAITMOHHBIX
TEXHOJIOTHI

[IK-2: Criocoben
MpernoaBaTh
MaTeMaTHKy U
nHpOpMATHKY B
CpeaHeH 1IKoJIe,
CHEIHAIbHBIX Y4EeOHbBIX
3aBE/ICHUSAX Ha OCHOBE
MOJIy4EHHOTO
(hyH1aMEHTaIbHOTO
o0pa3zoBaHus U
HAy4YHOTO
MUPOBO33PEHUS

MaTEeMaTHYCCKUX H
(V1) €CTECTBEHHBIX
HayK,
IPOTPaMMHUPOBAHUS U
nH()OPMaITMOHHBIX
TEXHOJIOT U1

[1K-2.1. 3naer
TpeOOBaHUS K
OpraHu3aIMOHHO-
METOIMYECKOMY U
NeIarOrHYeCKOMY
o0ecrnevyeHnIo
nporpamMm
po(heCCHOHATLHOTO
00y4eHHUsI, CPETHETO
po(heCCHOHATLHOTO
00pazoBaHus U
JIOTIOJTHUTEITbHBIX
npo(heCCHOHATTLHBIX
porpamMm; 3HaeT
METOJUUECKHUEC
OCHOBBI
NperoIaBaHus
npodeccrnoHanIbHBIX
JMCIUTUTHH

-OCHOBHBIC€ METO/IbI
pelleHus 3a1ay;
-OCHOBHBIE TEOPEMBI
MIPENOAABaEMOMN
JUCHUITIINHBI.

[TIK-1.2. Ymeer
HaXOJIHTh,
bopmynupoBaTh 1
penath CTaHIapTHEIE
3aJa4yM B
COOCTBEHHOH Hay4YHO-

Ymern:

-pelaTs 3a1a4u 10
[IPENOAABaAEMOM
JUCLUIIIINHE;
-OIIPEAEIIATh
KOPPEKTHOCTh




HCCIEN0BATEIbLCKOM
JIEATEIILHOCTHU B
obsactu
MaTeMaTUYECKUX U
(MJIM) €CTECTBEHHBIX
HayK,
POrPaMMHUPOBAHUS U
UH(OPMAITUOHHBIX
TEXHOJIOTHI.

[K-2.2. Ymeer
TUTaHUPOBATh
JICKITUOHHBIE U
CEeMHHAPCKHE 3aHSATHUS
10 TIpOTpaMMaM
po¢eCCUOHAIBHOTO
00y4eHUs
MaTeMaTHKe U
uH(pOopMaTuKe, ¢
Y4ETOM YPOBHS
MIOJITOTOBKH 1

IMOCTaBJICHHOM
3aJ1a4u;

-HpI/IMeHSITB Ha
MPAKTUKE 3HAHUS 110
MPEIMETY.

IICUXOJIOTHIO
ayIUTOPUHU
IIK-1.3. UmeeT Baagersn:
MPAKTUYECKUMA OTIBIT - HaBBIKAMU
Hay4HO- KOPPEKTHOM
HCCIIEN0BATEILCKON IOCTAHOBKH 34134,
ACATEIBPHOCTH B -KJIACCUYECKUMU U
obnactn COBpPEMEHHBIMHU
MaTEMAaTUYECKUX U MeToIaMHU
(WJIM) €CTECTBEHHBIX
JTUCIUTIINHEL,
HayK, .
-[IOHATUHHBIM
MpOrpaMMHUPOBAHUS U
arrapaToM mpeaMera
nH(OpMaITMOHHBIX
TEXHOJIOTUH.
[IK-2.3. Nmeet
MPaKTUYECKUHA OITBIT
MPOBECHUS
WHIVBUAYaIbHBIX
3aHATUHI

2. MecTO IMCIMIIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmbl

Jucturmuna «Teopus hpakmanbHblXx MHOXCecma» OTHOCHUTCS K YacTH Jucyuniunsl no
8b100p)Y .
JlucuuiuinHa u3ydaeTcst Ha 3 Kkypce B 5 cemecmpe.



Jlnisi OCBOGHHMS JUCHUIUIUHBI HEOOXOAMMBI KOMIIETEHIMH, CPOPMHUPOBAHHBIE B paMKax
U3yYeHHs]  CIEAYIOMMX  JUCUUIUIMH:  «MaTematudeckuid  aHanms3»,  «Anredpay,
«Auddepenunanbaple  ypaBHEHHS, «YpaBHEHHST B  YAaCTHBIX  IPOM3BOIHBIXY,
«AHAIUTHYECKAS] TEOMETPHSI.

N3yuyenue nucuntuiuebl «Teopus ¢ppakmanvHuix MHOd*CECME» COAECUCTBYET (HOPMUPOBAHUIO
rIIyOOKOTO MOHUMAHHS TEOPUH TUHAMHYECKHX CHCTEM M SBISIETCS CEPbE3HBIM TOYKOM K
W3YYEHHIO  TakOW  B@KHOW  TeMbl, Kak  ACHMIOTOTHYECKHE  METOABl  TEOPHH
mddepeHInanbHbIX ypaBHEHUH

3. Conep:xxanue padoyeii nporpaMmbl (00beM JUCHHUIJIMHBI, TUTIBI H BHAbI Y4e0HBIX
3aHATHH, y4eOHO-MeToAnYecKoe ofecneyeHue CaMOCTOSITeIbHOI padoThI
00yyaroImmxcsi)

Conepsxanne pabodeii mporpammsel npescrasiieHo B [Ipumosxernnu Ne 1.



Kon u popmynupoBka KoMIETEHIIM:

4.(I)OHI[ OLHCHOYHBIX CPEACTB 110 TUCIHUIIJINHE
4.1. Hepeqeﬂb KOMIIeTEeHIINI 1 HHAUKATOPOB J0CTUKCHUS KOMIIeTEHIIHII C YKa3aHHE€M COOTHECCHHBIX ¢ HUMH 3allVIaHUPOBAHHBIX
pe3yjJbTaToB 06yqe}mﬂ no AucHuiIInHe. Onucanue KPUTEPUEB U HIKAJ OCHUBAHUA PE3yJIbTAaTOB Oﬁy‘-lel-[l/lﬂ o JTUCHUIIJIMHE.

[IK-1: CriocoGeH neMoHCTprUpoBaTh 0a30BbIE 3HAHUS MATEMATUYECKUX U €CTECTBEHHBIX HaYK, OCHOB IIPOIPaMMHUPOBAHUS U
MH(OPMALMOHHBIX TEXHOJIOT UM

[1K-2: Crioco6eH npenojaBaTh MaTEMATUKY U MHPOPMATUKY B CpeIHEH IIKOJIE, ClIeHUaIbHBIX YUEOHBIX 3aBEICHUSIX HA OCHOBE
MOJIy4€HHOTO (YHIAMEHTAJIbHOTO 00pa30BaHUsA U HAYYHOT'O MHUPOBO33PEHUS

Konmn Pesynbr Kputepuu onieHrBanus pe3yabTaToB 00ydeHUsI
HauMEHOBaHUE aThl OOyUCHUS
HWHWKATOpa o ?2 3
OCTHKCHUS VCITUILTIHE 4 5

a et («He («Y IOBIETBOPHUTEILHOY

KOMITETEHIINH VIOBIICTBOPHTEIHHOY ) («Xopomwio») («OTnyHO»)
TIK-1.1. OGxamaer 3HATh: OtcyrcTBHE YacThuyHbIe ITonueie u ITonusie u
(byH1aMeHTaJIbHBIMU -COJIEpIKaHNE 3HAHUM 3HAHUS YeTKHe, HO YeTKHe 3HAaHUS
3HAHUSMH, MaTepuaa 1o ¢byH1aMeHTaIbHBIX ¢byH1aMeHTaIbHBIX coJieprKalue ¢byH1TaMeHTaIbHBIX
MOJIy4€HHBIMH B IPEIMETY; HOHSITHUI U TeOpeM MOHITHI U TEOpeM OT/eIbHbIC MOHATHI U TEOpEM
obnactu -OCHOBHBIE anreOpsl anreOpsI poOeIbl 3HAHUS anreopsl
MaTeMaTHYeCKUX U ¢byHIaMeHTaIbHBIX

(MH) eCTeCTBEHHBIX
HayK,
MIPOrPaMMUPOBAHHUS U
MH(OPMALIMOHHBIX
TEXHOJIOTUI

I1K-2.1.

METO/IbI PEIICHUS
3a1a4;
OCHOBHEBIE
TEOPEMBI
MpenogaBaeMo
i
JIACLIMILTUHEL

MOHATUH U TEOPEM
anreOpsI




3Haet TpeOoBaHUS K
OpraHu3aIMOHHO-
MCTOANYCCKOMY U
neaarort4cCKkoMy
00ecreYeHUIO
pOrpaMm
npo¢ecCuoHaAIBHOT
0 00yueHus,
CpemHero
npodeccHnoHaTBHOT
0 00pa3oBaHus U
JOITIOJIHUTCIIBbHBIX
pohecCHOHATBHBIX
MPOrpaMM; 3HACT
METOTUYECKUE
OCHOBBI
MIPEeToIaBaHus
pohecCHOHATBHBIX
JTMCIUTUIAH

[IK-1.2. Ymeer
HaXOJIUTh,
bopMynHupoBaTh 1
pelaTh CTaHJAapTHHIC
3aJauu B COOCTBEHHOMU
HAy4HO-
HCCIIEI0BATEIILCKOM
JeSITEIIbHOCTH B
obnactu
MaTeMaTHYeCKUX U
(MIIM) ecTeCTBEHHBIX

HayK,
IIPOrpaMMHUPOBAHUS U

YMmern:
-pemaTh 3a1a4u
1o
MPenoIaBaeMon
JHUCHMILINHE;
-ONPEACIISTh
KOPPEKTHOCTh
MOCTaBJICHHOM
3aJa4u;
IIPUMEHSATH Ha
MPAaKTUKE

OtcyrcTBHE
YMEHHUH MPUMEHSTh
MaTeMaTH4eCKue
3HAHMS IS pEIICHUS
3a/1aq
BBIYHUCITUTENLHOTO U
TEOPETUYECKOTO
Xapakrtepa B 00nactu
anreOpbl

®parMeHTapHbIe
YMEHHUSI IPUMEHSTh
MaTeMaTH4eCKue
3HAHUSA JUIS pelIeHus
3a/1a4
BBIYUCITUTENLHOTO U
TEOPETUYECKOTO
Xapakrtepa B o0nactu
anreOpbl

B niesiom
yCIIEIIHbIE, HO
coJiepxKariue
OTJICJIbHBIE
poOebl YMEHUS
IPUMEHSATh
MaTeMaTH4ecKue
3HAHUS JUIS
peleHus 3a1a4
BBIUUCIIUTEIBHOTO
U TEOPETHYECKOTO
XapakTepa B

Cdopmupo
BaHHOE YyMCHHE
NPUMEHATH
MaTeMaTH4ecKue
3HAHUS IS
peuieHus 3ana4d
BBIYHMCIUTEILHOTO
U TEOPETUIECKOTO
Xapakrepa B
obractu anreopsl




MH(POPMAIMOHHBIX 3HAHUS 110 obnacTu anredpbl
TEXHOJIOTHUH. MPEIMETY.
[K-2.2.

YmMmeer

TUTAHUPOBATH

JIEKITMOHHBIC U

CEeMHUHApPCKHe

3aHATHUS TI0

porpaMmam

npodeccuoHaTbHOT

0 00yueHus

MaTeMaTUuKe U

nH(popMaTuKe, C

Y4eTOM YPOBHS

MOATOTOBKH U

TICUXOJIOTHIO

ayTUTOpUU
T1K-1.3. UmeeT Baanersn: OtcyrcTBHE B nieiom B niei1om Vcenentnas
MIPAKTUYECKUI OIBIT - HaBbIKAMH FOTOBHOCTHU ycrienHas, Ho He ycremHas, Ho TOTOBHOCTD
Hay4YHO- KOPPEKTHOI UCII0JIb30BATh cUCTeMaThyecKas coJieprkamias HCII0JIb30BATh
HCCIIEeIOBATENIbCKOU HOCTAHOBKH ¢dbyH1aMeHTalIbHbIE TOTOBHOCTD OT/eJIbHbIC ¢byH1aMeHTaIbHbIE
JEeSITENLHOCTH B 3amay; 3HaHUS B 00JIaCTH UCII0JIb30BATh poOeIIbI 3HaHUA B 00JaCTH
obnactu KITACCHYCCKIMH anreOpslI B 6yz[ymei71 byH1aMeHTalIbHbIE TOTOBHOCTD anre6pblu B
MaTeMaTHYeCKUX U H COBPEMEHHBIMHU npodeccuoHanbHOI 3HaHMSI B 00JIACTH HCII0JIb30BAaTh Oymymeit
(MH) eCTeCTBEHHBIX MeTOaMH JEATETHBHOCTH anreOpsl B 6ynyme£71 ¢byH1aMeHTaIbHbBIE rvIpO(beCCI/IOHaJILHo
HayK, S — npogeccuoHaIbHON 3HaHUs B 00JacTH i 1eATeNbHOCTH
MPOrPaMMUPOBAHHUS U JEeSITENIbHOCTH anreOpsl B
MH(OPMALIMOHHBIX N Oynyuei
TEXHOJIOTUH. TOHATHHHBIM npo¢eccHOHAIBHO

arrapaTomMm




npeameTa

ITK-2.3.
Nwmeer
MPAaKTUYECKHUI
OIBIT MPOBEAECHUS
WHIMBUTyaTbHBIX
3aHITHMN

U NesITeIbHOCTH

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH UHbIE MATEePHAJIbl, HE00X0AUMBbIE /IJIsl OLlEeHUBAHUS Pe3yIbTATOB 00y4YeHHs 10
AMCUUIJIMHE, COOTHECEHHbIX ¢ YCTAHOBJIEHHBIMH B 00pa30BaTe/JIbHOM MPOrpaMMe HHAUKATOPAMH I0CTHKEHUSI KOMIIETEeH Ui,
MeTtoanyeckue MaTepuaJibl, onpeae/sonye nNpoueaypbl OeHUBAHUSA Pe3yJbTaTOB 00y4eHMsI 110 U CHUIJIMHE.

Ko 1 nauMeHoBaHME MHIUKATOpA
IOCTHYKEHUST KOMIIETEHI[NHU

Pe3ynbrarel 00y4eHus 0 AUCHUIIIIMHE

OneHou
HBIE CPEJICTBA

ITIK-1.1. O6nanaeT ¢hyHIaMEHTAIbHBIMUA 3HAHUSMU,
MOJTyYCHHBIMH B 00JIACTH MaTEMaTUYECKUX U (MITH)
€CTECTBEHHBIX HayK, IPOrPaMMUPOBAHUS U
MH(OPMALMOHHBIX TEXHOJIOT UM

[TK-2.1. 3naet TpeboBaHUs K
OpraHU3aIMOHHO-METOAUYECKOMY U
MeJarorunyeckomMy o0ecredeHnIo MporpaMm
poeccuoHaNTBLHOr0 00Y4YeHHUs], CPEAHETO
npodeccuoHaIBHOTO 00pa30BaHUs U
JIOTIOTHUTEIBHBIX MPO(PECCHOHATBHBIX MMPOTPAMM;
3HAeT METOJIMYECKUE OCHOBBI MPENOJaBaHUs

3HarTh.
-coJiep)KaHue MaTepHaa 1o mpeaIMeTy;
-OCHOBHBIC METO/Ibl PEILICHHS 3a/1a4;
-OCHOBHBIC TEOPEMBI IIPETIOIaBaCMOM JUCITUTLIHHBEI.

Kontpo
JbHas paboTa




podecCHOHATBHBIX JUCIUILIUH

[TK-1.2. YMmeet HaxoauTh, POPMYITHPOBATE U PEIIaTh
CTaHJapTHbIE 3a7jauu B COOCTBEHHOM Hay4yHO-
HCCIIEI0BATENIbCKON JAESITEIbHOCTU B 00J1aCTH
MaTeMaTHYECKUX U (WUJIM) eCTECTBEHHBIX HaYK,
MIPOrpaMMHUPOBaHMS U UH(OPMALITMOHHBIX TEXHOIOTHH.

[1IK-2.2. YmeeT ninaHupoBaTh JIEKIIMOHHBIE U
CEMHUHApPCKUE 3aHSTHSI [0 IpoTrpamMmam
poheCCHOHANTBHOTO 00yUIEHHUsT MaTEMAaTHKE 1
nH(pOopMaTHKe, C Y4ETOM YPOBHS MOJATOTOBKU U
MICUXOJIOTHIO ayAUTOPHH

YMeTh.

-pemaTh 3a/1a4u 10 MPEernoJaBaeMoi JUCIUIUINHE,

-OIPECNIATh KOPPEKTHOCTD IMOCTABICHHOM 3a/1a4H;
-IIPUMEHSTh HA TIPAKTUKE 3HAHUS 110 TIPEIMETY.

Kontpo
JIpHasg paboTta

[TK-1.3. ImeeT npakTUYECKHI OMBIT HAYYHO-
HCCIIEIOBATENIbCKON AESITETbHOCTU B 00J1aCTH
MaTeMaTHYeCKUX U (MJIM) €CTECTBEHHBIX HaYK,
MPOrpaMMHUPOBaHMS U HH(OPMALIMOHHBIX TEXHOIOTHA.

[1K-2.3. ImeeT npakTUYECKUI OMNBIT
MIPOBEJICHUS] MHAUBUTyaIbHBIX 3aHATHI

Baanern:

- HaBBIKAMU KOPPEKTHOM MIOCTAHOBKH 33]1a4;

-KJJACCUYECKUMHU U COBPEMEHHBIMHU METOIAMU JTUCITUTIIINHBL,
-TIOHSITUMHBIM armapaToM IMpeaMeTa

Kontpo
JbHas paboTa

Kpurepusimu oieHUBaHUS IPU MOOYIbHO-PEUMUH20601 cucmeme SBISIOTCS 0alllbl, KOTOPBIE BHICTABISIOTCS MPENOJaBaTEeNIeM 32 BHIbI
IeATeNLHOCTH (OIICHOYHBIE CPEACTBA) TI0 UTOTaM M3Y4eHHs MOJyleH (pa3/iesioB TUCIUILIMHEL), IEPEUYUCICHHBIX B PSUTHHT -TUIaHE AUCIUIUINHBI
(0151 9x3aMena: Texymuit KOHTPOIb — MakcuMyM 40 6aisIoB; pyOeKHbBII KOHTPOJIb — MakcuMyM 30 0aiIoB, MOOLIPUTENILHBIC OAILIBI — MAKCUMYM
10; ona 3auema: TeKymuii KOHTPOJIb — MaKCUMyM S50 GaiioB; pyOekHBIH KOHTPOJIb — MakcuMyM 50 GaiioB, MOOLIPUTETbHBIE OATTBI — MAKCUMYM

10).
Ixaner OLICHUBAHUAA.

(Ons aK3amena:

oT 45 110 59 6a1710B — «yIOBJIETBOPUTEIBHO;




oT 60 10 79 6aI0B — «XOPOLION;

ot 80 0aIOB — «OTIUYHON.

074 3auema:

3auTeHo — oT 60 1o 110 pelTuHroBHIX 6a/UTOB (BKItOYast 10 MOOIIPHUTENHHBIX OAIIIOB),

He 3a4TeHO — OT 0 10 59 peUTUHTOBBIX OAJIIOB)



4.2. TunoBble KOHTPOJIbHBbIC 3a1aHUS WJIHM MHbIe MaTepHAaJibl, He00X0AMMbIe
JJISl OLleHKHW 3HAHMH, YMEHMI1, HABBIKOB M ONBITA J1eSITeIbHOCTH, XapaKTePU3yI0LIUX
ranbl (OPMHPOBAHUS KOMIIETEHIMII B Ipouecce OCBOeHHMS 00pa3oBaTe/IbHOI
nporpammbl. Meroauyeckue MaTepuaJbl, onpeaesilolye NMpouexypbl OLeHUBAHUSA
3HAHUI, YMEHHMi, HABBIKOB M ONbITA /[IeATEJbHOCTH, XapPaAKTEPH3YIOIIHMX 3Talbl
(popmupoBaHus KOMIIETeHUMI

Oransl Pe3ynbrarsr 00yueHus Komnerennus OueHouHbIe
OCBOEHHS cpeicTBa

1-i1 sTan 3HaTh. IIK-1.1. O6nagaer KontponbHas
-cojiepXKaHne MaTepuaia 1o | QyHIaMeHTaIbHbIMU paboTa, ToKIaI Ha
3Hanus MpEIMETY; 3HAHHSMU, ceMuHape
-OCHOBHBIE METO/IbI IOJYYEHHBIMU B
pelIcHuUs 3a/1a4; obmactn

-OCHOBHBIC TEOPEMBI MaTeMaTHICCKUX H
TpenoIaBaeMoil (M1M) eCTECTBEHHBIX

Ha
JUCUUILINHBI. YK,
pOrpaMMHUpPOBAHUS U

MH(GOPMAITMOHHBIX
TEXHOJIOT U1

[IK-2.1. 3naer
TpeOOBaHUS K
OpraHu3aIMOHHO-
METOIMYECKOMY U
NeIarOrHYeCKOMy
00ecrevyeHnIo
nporpamMmm
npo(heCCHOHATLHOTO
00y4eHHUsI, CPETHETO
po(heCCUOHATLHOTO
0o0pazoBaHus U
JIOTIOJTHUTEIIbHBIX
po(heCCHOHATTLHBIX
porpamm; 3HaeT
METOINYECKHE OCHOBBI
IperoIaBaHus
npodeccrnoHalIbHBIX
JMCIUTUTAH

2-1 sTan Ymers: [TIK-1.2. Ymeer KoHTpobHas
-pemaTthb 3a1a4u 10 HaXOJWTb, paborta, f0oK1a]1 HA
YMenus IpenogaBaeMon (opmynmposats 1 ceMHuHape
JUCIUTLIMHE; pelarh CTaHAapTHBIE
~OIpeeNsTh KOPPEKTHOCTE | 33/139H B COOCTBEHHOH
IIOCTaBJIEHHOM 3a/1a4H; Hay4HO- .
-IIPUMEHATD Ha PAKTUKE ACCIICAOBATEIRCKOM




3HAHHUS 10 TIPEAMETY.

JESITEILHOCTH B
obnactu
MaTEeMaTHYECKUX U
(MJIM) €CTECTBEHHBIX

HayK,
MPOTPAMMHUPOBAHUS U

UH(POPMAIMOHHBIX
TEXHOJIOTUH.

[IK-2.2. Ymeer
TUTAHUPOBATh
JICKITUOHHBIE U
CEeMHHAPCKHE 3aHSATHS
0 TIpOTpaMMaM
poeCCUOHAIBHOTO
00yJYeHHST MaTeMaTHUKE
U uHGOpMaTHKE, C
Y4ETOM YPOBHS
MIOJITOTOBKH 1
TICHIXOJIOTHIO
ayJIMTOPUHN

3-11 aran

Bnanets
HaBBLIKAMH

Baagers:

- HaBbIKAMH KOPPEKTHOMU
MOCTAaHOBKH 33/1a4;
-KJIaCCUYECKUMU U
COBPEMEHHBIMH METO/IaMU
JUCLUIUINHBI;
-TIOHATUUHBIM  aIlapaToM
npeameTa

[1K-1.3. Umeer
MPAKTUYECKUMN OTBIT
Hay4YHO-
HICCIIEN0BATENbCKOMN
JeSITEIbHOCTH B
obnactu
MaTEeMaTHYECKUX U
(WJIM) €CTECTBEHHBIX
HayK,
POrpaMMHUPOBAHUS U
UH(GOPMAITMOHHBIX
TEXHOJIOTUH.

TIK-2.3. Umeer
MPAKTUYECKUM OTIBIT
MPOBEICHUS
WHJUBUTyJIbHBIX
3aHITUHI

KonTposbHas
pabora, ToKIaa Ha
CEMHHApe

4.3. PeliTHHr-IJIaH AMCIUILINHDI
PelTHHT-TI1aH TUCIIUIIIMHBI IPEICTABIICH B IPUIIOKEHUH 2.

IK3aMeHALIMOHHBIE ONJIeThI

CprKTypa 9K3aMCHAIIMOHHOT O ounera: 2 TCOPCTUICCKUX BOIIPpOCA.

BOHpOCLI JJIA OK3aMEHa:




1. Merpuueckue npocrpaHcTBa. OmnpeneneHus U npumepbl. OTKpBITBIE M 3aMKHYThIE
MHOECTBA U UX CBOMCTBA.

2. KoMIlakTHbIE MHOKECTBA, KpDUTEPUU KOMIAKTHOCTU. OIlpeneneHus U NpuMephl.

3. Merpuka Xaycnopda. Merpudeckoe mpocTpaHcTBO Xaycaopda HEmyCThIX KOMIIAKTHBIX
MHOecTB B R*{n}. [loHsATHE CXOAMMOCTH NTOCIIEAO0BATENILHOCTH MHOKECTB.

4. JluneiiHble, HOpPMUPOBAHHbBIE M €BKJIMA0OBBl MpocTpaHCcTBa. OnpeaencHus U NpuMepsbl.

5. Ad¢unnable mpeoOpa3zoBanus M m30MeTpusi B mpoctpanctBe R™M{n}. IIpeoOpazoBanue
noio0usl.

6. Oproronanbubeie MaTpuIsl. [IpeoOpazoBanne nogoous Buga Tx=rQx+b.

7. IIpeoOpazoBanue XaT4nHCOHA.

8. [lonsATHE TOMOJOTUYECKON PA3MEPHOCTH MHOKECTBA.

9. PazamepHocTh MUHKOBCKOTO.

10. BBoaHble mOHATUS O (paKTaIbHBIX MHOKecTBax. lloHsTue camomnoobus "
pa3MepHOCTH caMOIIOA00OHBIX MHOXKECTB. CaMoIo100HbIe (ppaKTaIbHbIE MHOKECTBA.
11. MmuoxectBo Kanropa, koBep CepnuHCckoro u cHexuHka Koxa kak (dbpakTaabHbIE

MHOXkeCTBa. PpakTanbHas pa3MEpHOCTb U Pa3MEPHOCTb MHUHKOBCKOI'O 3TUX MHOKECTB.

12. IlonsiTre (ppakTaJIbHOIO MHOYKECTBA Ha S3bIKE pa3MEPHOCTEN.

13. Meron CHU® mnocTtpoenust (¢pakTalbHbBIX MHOXECTB. JleTepPMUHHPOBAHHBIA U
PaHIOMU3HPOBAaHHBIN aropuT™Mbl Metona CHUO.

14. KommirekcHbIe TUHaAMHUUecKne cucTeMbl. MHokecTBa JKroimna.  (OCHOBHEBIE CBOMCTBA.

15. MuoxecTBo Mannens0pota. OCHOBHBIE CBOMCTBA.

16. ®pakTansl ¥ Xa0C B IMHAMAYECKUX CUCTEMAX. ATTPaKTOPbI U CTPAHHbBIEC ATTPAKTOPBI.

Oo0pa3zen 3k3aMeHAMOHHOI0 OnJIeTa:

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/JOKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIKUPCKHI T'OCYJIAPCTBEHHbIIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKA U UHOOPMAIIMOHHBIX TEXHOJIOT UH
KA®EJPA JTUPPEPEHIIUAJILHBIX YPABHEHUI

JK3aMeHALMOHHBIN OnJteT Nel
1o Kypcy «Teopusi ppakTajibHBIX MHOMKECTBY»

1. Metpuka Xaycnopda. MeTtpuyueckoe NPOCTpaHCTBO Xaycaopda HEMmyCThIX
KOMITaKTHBIX MHOXKecTB B R”™{n}. IloHsiTHE CXOAMMOCTH MOCIEAOBATEIHLHOCTH
MHOYECTB.

2. Tlonartue ¢ppakTaTbHOTO MHOXKECTBA HA S3BIKE PA3MEPHOCTEN.

[TpenonaBarens FOmarynos M. T'. ./ /

3aB. kadenpoit FOmarynos M. I'. / /

[epeBox onienku u3 100-6a/UTbHOM B 4ETHIPEXOAUIBHYIO IPOU3BOUTCS CIICAYIOIIAM
obpazom:

- omyiuHO — oT 80 10 110 Ganmos (Bkimtoyast 10 MOOMPUTENBHBIX 0aIOB);
- xopo1o — ot 60 g0 79 6amos;

- YAOBIETBOPUTENBHO — OT 45 110 59 6annos;



- HEYIOBJIETBOPUTEIILHO — MeHee 45 0aios.

KpnTeplm H METOAUKA OLICHUBAHUA O0TBETA HA 3K3aMCHEC (B 63.]1.]13)():

- 25-30 fannos svicmasisiemcs cmyoeHmy, eciu CmyoeHm Odal NOJHble, PA36ePHYMble
omeemvl HA 6ce MmeopemuyecKue B0NPOCul  Oulema, NPOOEMOHCMPUPOBAT 3HAHUE
QDYHKYUOHANBHBIX — 803MONCHOCMENU, — MEPMUHONO2UU,  OCHOBHBIX — DJIEMEHMO8,  YMeHue
npUMeHsAmb meopemuieckue 3HaHUs NPU 8bINOJIHeHuU npakmudeckux 3aoanui. Cmyoenm 6e3
3ampyOHeHull omeemui Ha 8ce OONOJHUMENbHble 6ONpochl. lIpakmuueckas wacms pabomuol
8bINOIHEHA NOTHOCMbIO 6e3 HemoYHOCmell U OWUOOK,

- 17-24 6annoe evicmasisiemcsi cmyoewmy, eciu CMyOeHm PACKPbll 68 OCHOBHOM
meopemuyecKue B0NpoCvl, OOHAKO OONYUleHbl HEeMOYHOCMU 6 ONpeoeleHUl OCHOBHBIX
nouamuu. I[lpu omeeme Ha OononumenvbHbie 80NPOCHL OONYUWeHbl HeDOoIbUIUe HEMOYHOCTIL.
IIpu 8vinonenuy npaxmu4eckol yacmu pabomsi OONYujeHbl HeCyuwecmeeHHble OUUOKU,

- 10-16 6annos evicmasniemcs cmyoewmy, eciu Npu omeeme HA MeopemudecKue
80NPOCHL CIMYOEHMOM OONYUJeHO HECKOTbKO CYUIeCMBEHHBIX OWUOOK 8 MOIKOBAHUU OCHOBHBIX
nousamuu. Jlocuka u noinoma omeema CmpaoarOm 3AMEMHbIMU USLAHAMU. 3amemHbl
npobenvl 8 3HAHUU OCHOBHBIX Memo0os. Teopemuueckue 60NPOCHL 8 YENOM U3LOHCEHDL
00CMamo4Ho, HO ¢ NPORYyCKamu mamepuana. Mmeromes npunyunuaibHvle ouuOKy 8 102UKe
nocmpoenus omgeema Ha éonpoc. CmyodeHm He pewun 3a0ayy uiu npu peuleHuu 0onyujeHsl
2pybvle oumuoOKU;

- 1-10 6annoe svicmasnsiemcs cmyoeHmy, eciu omeem HA MeopemuyecKue 80npochl
ceudemenbcmeyem O HeNOHUMAHUU U KpAlHe HeNONHOM 3HAHUU OCHOBHBIX NOHAMUL U
Memo0os. ObHapydicugaemcss oOmcymcmeue HAaABblIK08 NPUMEHEHUs. MeopemudecKux 3HAHULl
npu  ulnoIHeHuUu npakmuyeckux 3adanutl. Cmyoewm He cMoe OmMEemums HU HA OOUH
OONONHUMENbHBLIL B0NPOC.

CHnucoK TeM Ha ceMHHAPBI

1. OrpaHuyeHHBIE, OTKpBITbIC, 3aMKHYTbIE M KOMIIAKTHble MHOKecTBa. [losHbIe
METPUYECKUE NMPOCTPAHCTBA.

2. Merpuka U METpUYECKOe MPOCTPaHCTBO Xaycaopda.

3. TloHATus pa3MEpHOCTH: Pa3MEPHOCTh JIMHEHHOrO MPOCTPAHCTBA, TOIMOJIOTHYECKAs

Pa3MEepHOCTb,

Pazmepnocts MUHKOBCKOTO.

Addunnbie mnpeobOpa3zoBaHHs U HU30METPUSL OpTOoroHanbHble  MAaTPHUILBL.

[IpeoOpazoBanue Mo 100us1.

6. CamononoOHbie MHOXKecTBa. DpakTalibHas pa3MEPHOCTh CaMOTOJAOOHBIX MHOKECTB.
Camomno1o0HbIe PpaKTaibl.

7. Knaccuueckue ¢paktansl: MHOXKecTBo Kantopa, koBep CepnMHCKOro, CHEXHHKA

Koxa, nx pazMepHOCTH U OCHOBHBIE CBOMCTBA.

[TpuHIHT CKUMAIOIINX OTOOPAKESHU.

9. IIpeob6pazoBanue XartumHcoHa. Meroag CHU® noctpoeHHs (pakTalbHBIX MHOXKECTB
(eTepMUHUPOBAHHBIA M PaHIOMU3UPOBAHHBIN AJITOPUTMBI).

10. Ilpunoxenus Teopun GpakTaios.

ok

o

Kpurtepun u MeToanka oneHNBaHusl 0TBeTa HA ceMUHape (B 0aJ/uiax):

- 10 6annos evicmagnaemcs cmyoenmy 3a NOJHbLIL U PA3GEPHYMbIL O0KIAO HA CeMUHApe Ha
3A0anHYI0 MeMy U NPU 8ePHO OAHHLIX OMEEMAX HA OONOIHUMEbHbIE BONPOCH.



- 5-9 6annos svicmasnsiemcsi cmyoeHmy 8 ciyyae, eciu CmyoOeHm cOelan NOIHbIL U
passepuymolii OOKIA0 HA CeMUHape Ha 3a0anHyio memy u He omeemun Ha I-2
OONONIHUMENbHBIX 80NPOCA, TUOO COENAN HeNONHBIU U/UNU HedemKuUll OOKIA0, HO NPU IMOM
omeemuil Ha 6ce OONOTHUMEbHbIE BONPOCHI.

- 1-4 banna evicmasnsiemcs cmyoenmy 8 ciyyae, eciiu CmyoOeHm cOelan HenoaHblll 00KIa0 Ha
cemMuHape Ha 3a0aHHYI0 MeMy U He OMEemul HU Ha 0OUH OONOJHUMENbHBIN 60NPOC.

- 0 bannos svicmasisiemcs CmyoeHmy, eciiu Um He 0bli coelan 00KIa0 HA 3A0aAHHYIO MeM).

3ananus 11 KOHTPOJILHOM padoThI

Onucanue KOHTPOJIbHOMH PadoThI:

B cemectpe cTymeHTy TmpeacTtaBisieTcs JBE KOHTPOJbHBIE paboThl. Kaxkmas
KOHTpOJIbHAsi paboTa COCTOUT U3 YEThIpEX 0OBEMHBIX 3aJJaHHi. 3a7aua CUMTAETCS IPaBUIbHO
PEILICHHOM, eClIi CTYIEHTOM MPUBEAEHO MOAPOOHOE U MoJIHOE ee pemeHue. Kaxaoe 3ananue
orieHuBaeTcsa B 3 O6aya. B ciydae, ecnu cTyseHT He crpaBisercs ¢ 6osee 50% 3amaHuii 1o
00enM KOHTPOJIBHBIM, OH HE JIOMYCKaeTcsl K cJaue 3K3aMeHa. Y KaXXIOro CTYAEHTa €cTb
BO3MOXHOCTH MlepecAaTh KOHTPOJIbHYIO paboTy.

IIpuMep BapuaHTa KOHTPOJIBLHOM padoThI:
KonTpoasHnas padora Nel.

Bapuant Ne 1

1) SIBasieTcs i METPUYECKUM mpocTpancTBoM MHOKecTBO — $\mathbb{R}$ BermecTBennbIx
qHCell, €CIIM BBECTH paccTosuue o popmyse $\rho(X,y)=(x-y){2}$\,?

2) Kakum sBasiercs muoxectso $A=(0,1)\cup \{2\}$: OTKPBITBIM, 3aMKHYTBIM,
KoMmnakTHeIM? OTBeT 00OCHOBATh.

3) HOK&S&TB, qTo O6’B€I[I/IH6HI/IC KOHCYHOI'o 4ucjia 3aMKHYTBIX MHOXCECTB 3aMKHYTO.
HOCTpOI/ITI) CUYCTHYIO IMOCICA0OBATCIbHOCTh 3aMKHYTBIX MHOXKCCTB, 06TJCIII/IH6HI/IC KOTOPBIX
HC ABJISICTCA 3aMKHYTBIM MHOXECTBOM.

4) Haiitu paccrosaue Xaycmopba mexay kpyrom $XM2}+y* {2\ legslant 81$ u kBagparom
¢ BepumHamu B Toukax $(9; 0), (0; 9), (-9; 0), (0; -9)$.

5) TIlyers $K {0}=[0,1]$ u $K {1}, K {2}, ...$ -- MHOXecTBa, moiy4aeMmble IIPH
MOCJIEIOBATEIBHOM TMOCTpoeHnd MHokectBa Kanropa $K$ ma 1, 2, .. mare. Haiitu
xaycaopdoso paccrosaue $h(K_{0},K_{2})$.

6) Ssnaroress . mHoxkectBa  $A$,$B$, $A\cup BS$, $A\cup \overline{B}$,
$\overline{A}\cup B$ koMmakTHBIMHU, CBA3HBIMH HJIM BIIOJHE HECBS3HBIMH, a TAK)Ke HAWTH
UX IUaMeTp, TpaHuily 1 xaycaopdoso paccrosiaue $h(A,B)S, eciau

SAN (X, Y):\,\, O<xM23+y™M23<1\}, W\, B={(X,y):\\, xM23+yN{23=1\}9)\,.

7) Tloka3atp, YTO CyMMa IUIOINAJECH TPEYroJbHUKOB,  BBIOPACBIBAEMBIX MPU MOCTPOCHUU
koBpa CepnuHCKOro, paBHa  IUIOMIAN UCXOIHOTO TPEYrOJIbHUKA.

Bapuant Ne 2



1) SBnsiercs M MeTpUUECKUM mpocTpancTBoM MHOkecTBo  $\mathbb{R}$ BemecTBennbix
YHCET, €CIIA BBECTH paccTosiaue o (opmyite $\rho(x,y)=\sin {2} (x-y)$\,?

2) Kakum sBnsiercss muoxkectBo $A=[0,1]\cup \{2\}§: OTKPBITHIM, 3aMKHYTBIM,
KOMITakTHbIM? OTBET  000OCHOBATb.

3) Joxa3atp, 4yTO nepeceyeHue KOHEYHOr0 Yncia OTKPBITBIX MHOXKECTB OTKpPbITO. [locTpouTh
CYETHYIO IIOCIEAOBATEIBHOCTh OTKPBITBIX MHOXKECTB, IEPECEYEHUE KOTOPBIX HE SBISACTCA
OTKPBITBIM MHO>KECTBOM.

4) Haiitu paccrosinue Xaycmopha MexIy MeEXITy Kpyrom Sxr{2}+y™ {2\ legslant 1$ u
TpeyroisHUKOM ¢ BepimmuHamu B toukax $(-1; 0), (1; 0), (0; 2)$.

5) Iycrs $K {0}=[0,11$ u $K {1}, K {2}, ..$ -- mHOkecTBa, TOIy4acMbie TIPH
MOCJIeIOBATEeIbHOM TOCTpoeHHH MHOKecTBa Kantopa $K$ ma 1, 2, ... mare. Haiitu
xaycaopdoso paccrosaue $h(K_{2},K)$.

6) Semsroress m mHOokectBa  $A$,$B$, $A\cup BS$, $A\cup \overline{B}$,
$\overline{ A}\cup B$ koOMIakTHBIMH, CBI3HBIMH HIIM BIIOJHE HECBA3HBIMH, a TAK)KE HAWTH
UX JuaMmetp, rpanuny u - xaycaopdoso paccrosaue $h(A,B)S, ecmm:  SA=\{(Xy): 0<(x-
nHN2}+yM{2}<1\} \cup\{(x,y): 0<(x-3)"{2}+y"{2}\legslant 1\}, \\ B=\{(x,y):\\\,
xM23+y™ 2\ legslant 2\}$\,.

7) Tloka3aTh, 94TO cymMMa IUJIOMIAJEH TPEYrOJBHUKOB,  BBIOpACHIBAEMBIX MPHU MOCTPOCHUU
koBpa CepnHuHCKOro, paBHa  MJIOMIAN UCXOIHOTO TPEYroJIbHUKA.

Onucanue MeTOAUKHU OLCHUBAHUA KOHTPOJILHOI padoThl Ne 1:
Kpurepuu orienku (B 6aiax)
12 6annos svicmasnsaemcs cmyoenmy, eciu 8ce 3a0a4u peuleHbl 6epHO;

9 bannos evicmasisiemcs cmyoenmy, eciu 3 3a0ayu peulenvl epHO,
6 bannos evicmagnsemcs CmyoeHmy, eciu 2 3a0auu peuieHvl 6epHo,
3 banna evicmasnsiemes cmyoenmy, ecau 1 3a0aua peuieHa 6epHo.

Konrpoabnas padora Ne 2.

Tema Ilocmpoenue gppaxkmanvrwvix mrodcecms memooom CUD

3aoanue.
ITycte MO — 310 ucxoanoe MmHoxkecTBO, M1 u M2 — MHOXecTBa, MOTy4eHHBIE TIOCTIE TIEPBOTO
Y BTOPOTO IIara uTepanuii, COOTBETCTBEHHO, a M — npenieibHoe MHOXKeECTBO ((ppaxTain).
1. Bemmucats npeobpa3oBaHus noJ00Ms U MpeoOpazoBaHue XaTUNHCOHA, IEPEBOIAIIEe
MHo>kecTBo MO B M1.
2. W3o6pa3uth MHOKECTBO M2 u (mpuOIN3UTENIBHO) MHOKECTBO M.
3. Haiitu paccrosiusa Xaycnopga mexay maoxectsamu MO u M1 u mexnay
MHoxkecTBamu MO u M.
4. WM3yuuts cBoMicTBa ppakTana M:
a. HalTH (QpakTaTbHYIO Pa3MEpPHOCTh U (MJIH) pa3MepHOCTh MUHKOBCKOTO
MHOkecTBa M;



b. sBasiercs nu MHOXeCTBO M camMomoJ0OHBIM (OTBET 000CHOBATH) (PpaKTaIOM.

BapuanT 3aganus cieayer BEIOpaTh B COOTBETCTBHH ¢ HOMEPOM CBOEH (paMmiuu B
CIIMCKE TPYIIIBL.
Pe3ynbrarel opopMuTh B BHJIE OTYETA, KOTOPBINA JOJDKEH CONECPIKATH:
1. nocmanosxy 3adauu,
2. epaguueckoe npedcmasienue ppaxmanvHo2o muoxcecmsa M,
3. MamemamuuecKkue pacyemyl, NPouU3800UMble npu peutenuu 3aoaqu. Ilpu smom
HeobX00UMO npueecmu coomeemcmseyoujue onpeoeseHus.
Bapuanmul 3a0anuil.

Cnesa - mnoscecmso MO Cnpasa - muooicecmso M1

Bapwnant Ne 1.

Bapuant Ne 2.

BapuanTt Ne 3.




BapuanTt Ne 4.

15x

Onucanue MeTOAUKHU OLEHUBAHUSA KOHTPOJIbHOI padoThl Ne 2:
Kpurepuu orenku (B 6aiax)
12 bannos evicmasnsiemcst Cmyoenmy, eciiu 6ce 3a0a4u peuletbl 6epHO;
9 b6annoe evicmasisiemcs CmyoeHmy, eciu 3 3a0ayu peuleHvl epHO,
6 6406 8vicMasIsAemMcs CMyOeHmy, eciu 2 3a0ayu peuleHvl EPHO,
3 banna evicmasnsiemes cmyoeHumy, eciu 1 3a0aua peuwieHa 8epHo.

5. YueOHO-MeTOAUYeCKOe U MH(OPMAIMOHHOE 00ecTiedeHue TN CIUTIINHbI

5.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIBHON Y4eOHO JJUTEPaTypPbl, HCOOXO0AUMOM JIs1
OCBOEHHUS JUCIHHUIINHDI

OcHoBHas uTEparypa:
1. Kponosep, P.M. ®@paktansl U Xaoc B JAMHAMHYECKUX cucteMax. OCHOBBI TEOPHH
Yue6.mocobue ans crya. mo cmer. 01.02 "llpuxmamnas marematuka" / Ilep. ¢ aHrm.
T.3.Kpenkens, A.JI.Conoseitunka nox pea. T.O.Kpenkens .— M. : Iloctmapker, 2000.—
350c.
2. Huxynun, E.A. KomneiotepHas rpaguka. @pakransl [DnekTpoHHbIH pecypc] : yueOHOe
noco6ue / E.A. Huxkynun. — OnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2018. — 100 c.
— Pexxum noctyna: https://e.lanbook.com/book/107949.

JlonoJIHMTeIbHAS JIUTEpPaTypa:
3. CexoBanoB B.C.. DnemeHTbl TeopuH (pakTalbHbIX MHOXXECTB YdeOHOoe mocobue. — M.:
Kumxubiit oM «JIubpoxomy», 2015. - 248 c..


http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4892&TERM=%D0%9A%D1%80%D0%BE%D0%BD%D0%BE%D0%B2%D0%B5%D1%80,%20%D0%A0.%D0%9C.%5B1,1004,4,101%5D&LANG=rus

4. Mopo3zoB A.Jl. Beenenne B Teoputo paxranoB. — M.-MkeBck: MTHCTUTYT KOMIIBIOTEPHBIX

uccienosauuii, 2004. — 160 c.

5.2. Ilepevyennb pecypcoB MH(GOPMAIMOHHO-TEJIEKOMMYHMKANIMOHHON ceTH «HTepHeT»
U IPOrPpaMMHOI0 o0ecrneyeHusi, He00XOAUMBbIX IJIl OCBOCHHSI JUCIHUNJIMHBI

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. [lorosop Ne 104 ot
17.06.2013r. JInnen3uun 0eccpoyHble.
2. Microsoft Office Standard 2013 Russian. Jorosop Ne 114 ot 12.11.2014 r. JIutieH3uu

OeccpoUHBIC.
CoOcTBeHHas
AIIEKTPOHHAS .
ABTOPHU30BaHHBIN
DNEeKTPOHHO- OnOIMOoTEKA YUeOHBIX U oc o
JOCTYII TT
OoubnroTeyHas Hay4YHBIX 3JIEKTPOHHBIX i
cucrema «9b W3/1aHuM, KOTOpast
TOYKH CETH
baml'V» BKJIFOUAET U3JIaHUS
N WNHTepHeT
rpenogaBaTenei
bamly
DIIEKTPOHHO- ABTOPHU30BaHHBIN
onbnnoTeyHas [TonHoTekcToBast B  |mocTym o
2cuctema y4eOHBIX U HAYYHBIX
«YHUBEPCUTETCKAsT DIIEKTPOHHBIX U3aHUNA TOYKH CETU
oubmmoTeka online» NuTepuer
DJIEKTPOHHO- ABTOPHU30BaHHBIN
onbnnoTeyHas [TonnorekcroBast B[  moctyn o
3cucrema y4eOHBIX U HayYHBIX
M3/1aTeNbCTBA AIIEKTPOHHBIX U3JAHUM TOYKHU CETH
«JIanby» NutepHer
6. MarepuajibHO-TeXHUYECKAsI 0a3a, HeoOXxoauMas

00pa30BaTeJIbLHOIO MPoIecca MO THCIUATINHE

napoJtto u3 sroboii https://elib.bashedu.ru/

napoJto u3 joboit http://www.biblioclub.ru/

napoJtto u3 srodoii http://e.lanbook.com/

AAS  OCylIeCTBJIEHHS

HaumenoBanue
cnenrAJbLHBIX IOMEIeHNH 1
noMeIeHnil 1
CaMOCTOSITEIbHOM PadoThI

OCHAIIEHHOCTDH CIMENHAJIbLHBIX
NMOMeleHu ¥ MoOMeIeHu i
JJIS1 CAMOCTOSITEIbHOM PadoThI

ITepeyeHnb JIULIEH3MOHHOTO
NMPOrpaMMHOI0 oOecredeHusl.
PexkBu3zuThI
MOATBEPKAAIOLIETr0
AOKyMEHTa

1. yuebnaa ayoumopusn onsa
npoeedeHus 3anamuil
JIEKYUOHHO20 MUnQ:
aymuropus Ne 501 (¢pusmar
KOpIyc - yueOHOE), ayJTUTOPUS
Ne 523(¢pusmar kopryc -

Aynuropus Ne 501
VYuebnas mebenb, JocKa
HACTEHHas MeJIoBasd,
NIEPCOHAJIBHBIN KOMII. U

cucTeMHBIN 0110k /Coreib-
4460(3.2)/CIGABAYTEGV-

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. JTorosop Ne
104 ot 17.06.2013 .
Jlunen3uu 6eccpoyHbIe.

2. Microsoft Office Standard



https://elib.bashedu.ru/
http://bashedu.ru/go.php?to=www.biblioclub.ru/
http://bashedu.ru/go.php?to=e.lanbook.com/

yueOHoe),

2. yuebHasn ayoumopus 01
npogedenusn 3aHAmuil
CeMUHApPCKO20 muna:
aynutopus Ne 523 (pusmar
Koprmyc - yaeOHoe), 3.
yueonasa ayoumopus 01
npogedenus ZPynnoeuix u
UHOUBUOYATIbHBIX
KOHCybmayuii: aynuTopus
Ne 501 (¢pu3mar xopmyc -
yueOHoe), ayaurtopust Ne 523
(¢pu3mar xoprmyc - yuebHoe),
aynutopus Ne 527 (pusmar
KOpITyC - yueOHOe)

4. yuebnasa ayoumopus ons
meKyuiezo KOHmponsa u
npomecymouHou
ammecmayuu: aymutopus Ne
501 (¢usmar kopmyc -
yuebHoe), ayautopust Ne 523
(busmat xopmyc - yaebHoe),
aynutopust Ne 527 (pusmar
KopITycC - yaeOHoe)
5.nomewenusn ona

CaAMOCMOAMENbHOTL pa60m bl’

yuTaNbHBIA 321 Ne2 (pusmar
KopITyC - yaeOHoe)

N710D3-1GL/AGD, IMpe3entep
Logitech Wireless
PresenterR400
(210134000003592), mpoekTop
SonyVPL-DX270, sxpan
pyunoii ViewScreenLotus
244x183 WLO-4304

Aynuropusi Ne523
VYuebHas mebenb, 1ocKa
HACTCHHAS MEJIOBas

Aynuropusi Ne527
VYuebHas mebenb, 1ocKa
HACTCHHAS MEJIOBast

YutanbHbiii 320 Ne2

VYyeOnast  mebenb,  ydeOHO-
HarIsIOHbIE TTOCOOMs, CTEH] IO
TTOKapHOU 0€30TacHOCTH,
MOHOOJIOKHM CTallMOHAapHBIE — 8
T, NpuHTep — 1 mT., ckanep — 1
TIT.

2013 Russian. Torosop Ne 114
ot 12.11.2014 r. JIuuensuu
OeccpoyuHbIe.




[Tpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHUWE BbICHIEI'O ObPA3OBAHNWA
«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»
®AKYJIbTET MATEMATUKU U UTH®OPMALIMOHHBIX TEXHOJIOI' A

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JUCHUITIIMHBI Teopus d)DCleaJZbeZX MHOIHCECME

O4HadA

(dopma o0yueHHs

Buna padorsl O0BLeM TUCHHUIITNHEI
Oo6mas Tpynoemkocts auctutuinabl (3ET / gacoB) 5/180
VY4eOHbBIX YacOB Ha KOHTAKTHYIO PabOTy ¢ Ipero/iaBaTelieM:
JIEKIMHA 36
MPAKTUYECKUX/ CEMUHAPCKUX 36
1ab0paTOpPHBIX

JOpyrux (rpynmnoBasi, ”HIUBUyallbHas KOHCYJIbTAIUsl U UHbIE
BU/JIbI YU€OHOM IS TEIIbHOCTH, IIpelycMaTpHUBalOIIe padoTy

obyuaroruxcsi ¢ mpenoaasareiem) (OKP) 1,2
VY4eOHBIX 4acOB Ha CaMOCTOSITEIbHYIO paboTy oOyuatomuxcs (CP) 72

Y4eOHBIX 4acOB Ha TIOJTOTOBKY K

sk3ameny/3auety/ auddepeHnuporannomy 3adety (KonTposns) 34,8

DopMbl KOHTPOJIS:
9K3aMeH 5 cemecTp




®opma TeKyliero

CDopMa HU3Y4YCHUA MATCPUAJIOB: JICKIIUHU, OcHoBHAY U KOHTPOJIA
MPAKTUYCCKUC 3aHATHA, CCMUHAPCKUC 3aHATHA, JOIIOJIHUTEIIbHAA yCII€BacMOCTHU
No Ha60paTOpHI)I€ pa6OTI)I, CaMOCTOSTEIIbHAaA pa60Ta u JuTeparypa, 3ananns mo . (KO JITIOKBUYMBI,
w Tema u conepxanue TPYIOEMKOCTb (B 1acax) PeKOMEHTyeMas CaMOCTOSITEILHOU KOHTPOITbHbIE
paboTe CTy/IeHTOB
CTyIeHTaM (HoMepa paboTHI,
K [IP/CEM P CP U3 CIINCKA) KOMIIbIOTEPHBIE
TECTHI U T. 1I. )
2 3 4 5) 6 7 8 9
Addunnbie 6 6 16 [1]- [4] [1]-[2] KonTtponsHast
npeoOpa3oBaHMs u paboTa, TOKIal Ha
M30METPHSL. ceMUHape
OpToroHaibHbIe
MaTpPHIIBL.
[IpeoGpa3zoBanue
noaoous.
Mertpuka Xaycaopda.

2. | Camormomo0HBIE 6 6 16 [1]-[4] [1]-[2] KouTpossHast
(dbpakTaabHbBIC pabora, ToKIaa HA
MHO>KECTBA. ceMuHape
®pakraibHas
pa3MepHOCTb.

CHe)XnHKa Koxa,
koBep CeprnuHCKOTO H
b1 Kantopa.

3. PasmepHOCTD 8 8 17 [1] -[4] [1]-[2] Jlokiaa Ha ceMuHape
MMHHKOBCKOTO.

Tononornueckas
Pa3MEPHOCTb.




Merton CUD 8 8 16 [1]-[4] [1]-[2] KonTtposnsHas
MOCTPOCHUS paborta, 1oKnaj Ha
(bpakTanbHBIX ceMuHape
MHOYECTB.

[IpeobpazoBanue

XaTynHCOHA.

KommurekcHbie 8 8 7 [1]-[4] [1]-[2] KonTponsHast
IUHAMHUYECKHE pabora, ToKIaa HA
cuctemMbl. MHOXKecTBa CeMHUHape

Krommna u

Mannens6poTa.

Bcero uacos: 36 36 72




PeliTUHI — IJIaH JTHCHUTIJIHHBI

[Tpunoxxenne Ne 2

Teopus d)pakma/szbzx MHOIHCEecne

(Ha3BaHME AMCLUIUIMHBI COIVIACHO pabodyeMy y4eOHOMY IUIaHYy)

Hanpasnenne noarotoBku

01.03.01 Mamemamuxa

Kype 3, cemectp 5 (1)

Peittunr-nnan (3x3aMeH)

Buabl yueOHoii 1eATEIbHOCTH bam 3a Yucio banxiner
CTY/ICHTOB KOHKPETHOE | 3aJaHuil | MUHUMAaIbHBIN | MakCHMabHBIH
3a/1aHne 3a
ceMecTp

Monyas 1.
Texkymmii KOHTPOJIb 25
1. Pabora Ha cemmuHape 0 13
Py0e:xHbIii KOHTPOJIb
Otuér no noiv[amHeI/I 3 4 0 12
KOHTpOJIbHOHU pabote Ne 1

Monyas 2.
Texkymuii KOHTPOJIb 20
1. Pabora Ha cemunape 0 10
Py0e:xHblii KOHTPOJIb
BeicTyruienne Ha ceMuHape 0 10

Monyas 3.
Texkymuii KOHTPOJIb 25
1. Pabora Ha cemunape 0 13
Py0e:xHblii KOHTPOJIb
OT14éT 110 z[oivlamHeI/I 3 4 0 12
KOHTPOJIbHOU padoTte Ne 2

[MoompureabHbIe 0ALITBI

1. CtyneHueckas oaummnuanga 0 5
WJIH KOHKYpC pedeparoB
2. Bononrtepckas pabota mpu
MPOBEICHUU OJIUMITUA] U 0 5

KOH(EpEeHITUI

ITocemaemocTs (0a/IbI BLIYUTAIOTCS M3 001IeH CyMMbI Ha0paHHBIX 0aJ1710B)

1. INocemenne JEKIIHOHHBIX

. 0 -6

3aHATUI

2. Tlocemenue NpakTUYECKUX

(ceMuHapcKux, 1a00paTOPHBIX 0 -10
3aHSITHIA)

HToroBbiii KOHTPOJIb

Ok3ameH 0 30
Hroro 0 100
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