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1. TACHIOPT PABOYEM ITPOT'PAMMBI

PabGouass mporpamma yuebnort muctmmuimabl  EH.02  «/luckpetnas
MaTeMaTHKa» SIBIIETCA 4acThl0O OCHOBHOM MpodeccroHaIbHOM 00pa3oBaTelibHON
nporpammel  (OIIOII) B coorBercTBUM ¢ DenepalibHbIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM CpEeIHEro NpodeccHoHaILHOrO 00pa30BaHUS
(®1OC CIIO) mo cneuuanbHoctd 09.02.07 «MHbDoOpMaIMOHHBIE CHCTEMBI U
IPOrpaMMHUPOBAHUE.

[Iporpamma MOKET HCHOJIB30BaThCS B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzanuax, peam3yrommux OOII CIIO, a Ttakke B  yUYpEKACHUSIX
JOTIOJTHUTEHHOTO MPOGEeCCUOHATBHOTO 00pa30BaHUS.

VYyebnas guctmmummHa EH.02  «/luckperHass wmaTemaTuka» OTHOCHUTCS K
MaTeMaTHIECKOMY M 00IIIeMy ecTeCTBeHHOHaydyHoMY yueOoHoMmy 1ukiny OOII CIIO.

VYyebnas nucuurmHa EH.02 «/luckperHas maremarukay OazupyeTcss Ha
3HAHUAX, YMEHUAX M HABBIKAX, MOJYYEHHBIX NpH u3ydeHuu aucuurumaH: [1J1.01
«Marematuka», EH.01 «2nemenTsl Beiciier MaremMaTukm». OHa CO3/1a€T OCHOBY
JUI.  OCBOEHHUSI MHpodeccHOHaNbHbIX Monyleld «Pa3paboTka mporpaMMHBIX
MOZyJIe», «ba3pl TaHHBIX», « KOMITBIOTEpHBIE CETI.

Llens y4ueOHON MUCHUIUTUHBI - (OpMUPOBaHHE y OOYYArONIUXCSI CHUCTEMBI
3HAHUW W yYMEHUW B 00JIaCTHM JUCKPETHOM MaTEeMaTUKH, HEOOXOIUMBIX JIJIsi
pemieHuss npodecCUOHANBHBIX 337a4 B chepe HHGOPMAIMOHHBIX TEXHOJOTHUMH,
pa3pabOTKH aJITOPUTMOB U aHAIKM3a JaHHBIX.

3agayn QUCIUAIINHEL:

1. O6pazoBaTenbHbIE:
1.1.0cBoeHne OCHOBHBIX MOHSATUN U METOJOB IUCKPETHON MaTEMATUKH.
1.2.3ydyeHne TEOpUM MHOXKECTB, KOMOWHATOPUKH, TEOpPUU TPpados,
MAaTEMaTHYECKON JIOTUKHU.
1.3.@opMupoBaHuE HABBIKOB IPUMEHEHUS AUCKPETHBIX Moaenei B IT-chepe.
2. PaszBuBatouiue:
2.1.Pa3BuTHe TOTUYECKOTO, AITOPUTMHUYECKOTO ¥ a0CTPAKTHOTO MBIIILICHUS.
2.2.dopMupoBaHre YMEHUHN aHATM3UPOBATh U PellaTh MIPUKIIATHBIE 3a/1a4u.
3. BocnurarenbHebie:
3.1.BocniutaHre TOYHOCTH, CTPOTOCTM M OTBETCTBEHHOCTH IpuU paboTe C
MaTeMaTHYECKUMU MOJICIISIMU.
3.2.®opMHpOBaHNE HAYYHOTO MHUPOBO33PEHHSI.

Peanuzamuss mnporpamMmbl JaHHOW y4eOHOW JUCIHMIUIUHBI OTKPHIBAET
JIOTIOJTHUTEIbHBIE BO3MOXKHOCTH JUIsl YTIyOJIeHHOE H3yueHHUe pasJienoB, Hauboee
BocTpeOoBanHbix B IT-chepe (Teopuss rpadoB, aiaroput™Mbl Ha Trpadax,



KOMOMHATOPHBIE METOJbl ONTHMH3AINK). Takke NPUMEHEHHE MPOrPaMMHOTO
oOecrieueHus 7151 BU3yalu3amy rpadoB v pemieHrs TUCKPETHBIX 3a1a4 (HampuMmep,
Gephi, SageMath). BrpinmonHeHuE MNPOEKTOB, CBS3aHHBIX C MOJICIUPOBAHUEM
JUCKPETHBIX CUCTEM U aITOPUTMOB.

2. TIJIAHUPYEMBIE PE3VJIBTATHI OCBOEHMS YYEBHOM
TV CHUILIAHBI

2.1. JInyHOCTHBIE Pe3yJIbTATHI
['paxxtaHCKOE BOCIIUTAHUE:

JI1. TloHuMaHue poJid JUCKPETHBIX MoOjeNied B HU(poBHU3AIUMU OOIIECTBA U
(YHKUMOHUPOBAHUM  HMHMOPMALMOHHBIX  CHUCTEM  TOCYJIapCTBEHHOI'O
yIpaBIICHHUS.

JI2. CiocoOHOCTh K aHaNIM3y COIHUANbHBIX CeTed M KOMMYHHUKAI[MOHHBIX
MIPOLIECCOB C MCIIOJIb30BAHUEM aIlapara Teopuu rpagos.

HanI/IOTI/I‘—IGCKOG BOCIITUTAHHUC:

JI3. Oco3HaHne BKJIaJla POCCUUCKUX YYEHBIX B Pa3BUTUE JUCKPETHOU
MaTeMaTUKHU U TEOPETUUECKON MH(DOPMATUKHU.

JI4. lleHHOCTHOE OTHOILIEHHE K JOCTHUKEHUSAM OTEUYECTBEHHOM UIKOJIBI
KUOCPHETUKU U MaTEeMAaTUUECKOU JIOTUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

JI5. ChpopMUpPOBAHHOCTh AITHUYECKUX MPUHIIMIIOB MNPUMEHEHHS JAUCKPETHBIX
MOJIeJIEl B ICKYCCTBEHHOM MHTEJUIEKTE M AaHAJIN3€E TaHHBIX.

JI6. Oco3HaHKe OTBETCTBEHHOCTH 32 MOCIEACTBUS AITOPUTMUYECKUX PEIICHUN
B IpOo(heCCUOHATILHOM e TEIbHOCTH.

ICTETUYECKOE BOCITUTAHUE:

JI7. BocripusitTue KpacoTbl W TAapMOHHMH JHUCKPETHBIX CTPYKTYp (Tpados,
peneTok, KOMOMHATOPHBIX KOH(UTYpaluid).

JI8. IloHrMaHue »HCTETUYECKOW LIEHHOCTH alTOPUTMUYECKHX PEIICHUH U
ONTUMAJIbHBIX JUCKPETHBIX MOJIEIIEH.

Tpynosas KynbTypa:

JI9. ToToBHOCTH K MIPO(PECCHOHATLHOMN ACITEIBHOCTH B cepax, TPeOyOIuX
NPUMEHEHHUS JUCKPETHOTO MOJICITUPOBAHMUSL.

JI10. CiocoOHOCTh K HETPEPHIBHOMY COBEPIICHCTBOBAHHIO 3HAHUI B 00JacTH
TEOpeTUIEeCKON HH(POPMATHKHU.

JI11. AKTHBHAs MO3UIUS B PEIICHUH IPUKIATHBIX 3a/1a4 METO/IaMU TUCKPETHON
MaTEeMaTHKHU.



HayuHnoe MupoBo33peHnue:

JI12. [loHumanue AMCKPETHONW MaTeMaTHKH Kak (yHIaMEHTaJIbHOW OCHOBBI
UH(POPMAIIMOHHBIX TEXHOJIOTHIA.

JI13. '0TOBHOCTH K UCCJEI0BATEIBCKON AESITEIBHOCTU B 00JIACTU TUCKPETHBIX
MOJENEN U aIrOPUTMOB.

2.2. MeranpeaMeTHbIe pe3yJbTaThl

[lo3HaBaTeNbHBIE YHUBEPCAIbHBIE YUEOHBIE IEHCTBHUS:

M. ba3oBble joruueckue onepauu:

Mrl.1.
Mnl.2.

Mnl.3.

Ml 4.

Mnl.5.

aHaJU3 U XapaKTePUCTUKA TUCKPETHBIX CTPYKTYP U UX CBOMCTB;
dbopMyIMpOBaHHE ONpENEICHUN UM YCTAHOBJICHHE OCHOBAaHUW IS
Kkiaccudukanuu rpadoB, aBTOMaTOB, KOMOMHATOPHBIX 0OBHEKTOB;
BBISIBJICHUE 3aKOHOMEPHOCTEW B JIUCKPETHBIX MOCIIEIOBATENBHOCTIX U
CTPYKTYypaXx;

MOCTPOCHUE JJOKA3aTEIBCTB B ((OPMAJIbHBIX CUCTEMAaX MAaTeMaTUYECKOM
JIOTHKH,;

BBIOOp ONTUMAIBHOTO METO/a PEIICHUS JUCKPETHBIX 3a]1ay.

Mn2. UccnenoBaTenbcKkas OesITSIILHOCTD:

Mn2.1.

Mn2.2.

Mn2.3.

M2 4.

UCIIOJIb30BAHUE  HCCIEJOBATENIbCKUX  BOMPOCOB  JJIsi  aHalW3a
JTUCKPETHBIX MOJIEIIEH;

IJIAHUPOBAHUE W TIPOBEJCHUE DKCIIEPUMEHTOB C aJIrOPUTMaMHU Ha
rpadax;

dbopmynupoBaHue 000OIIEHUII U BHIBOJOB Ha OCHOBE aHalu3a
JUCKPETHBIX CTPYKTYP;

MIPOTHO3WPOBAHHUE TIOBEICHHSI TUCKPETHBIX CHCTEM B HOBBIX YCIIOBHUSX.

Mm3. Pabora ¢ nuanpopmanueii:

Mn3.1.

Mn3.2.
Mr3.3.

Mn3 4.

BEISIBJICHUE MH()OPMAIIMOHHBIX neduImToB TUTS penieHust
KOMOMHATOPHBIX 3a]1ay;

aHaJIU3 U CUCTeMaTH3aIis HHPOPMAIIUH O JUCKPETHBIX 00BEKTaX;
CTPYKTYpUpOBaHME U Tpaduyeckoe TNpeAcTaBieHue TpadoB U
JarpamuM;

KpUTHYECKas OlICHKA aJeKBAaTHOCTH JUCKPETHBIX MOJIEIIEH.

KomMMyHHKaTHBHBIE YHUBEpCAIbHbIC YUEOHbIE 1EHCTBUS:

Mn4. ['paMOTHOE BBIpa)KEHUE MATEMATUYECKON MBICIIH ITPU ONTMCAHUM JUCKPETHBIX
CTPYKTYP.

MnS. Benenue KOHCTPYKTMBHOI'O —Juajora IIPU  KOJUIEKTUBHOM  PELICHUU
KOMOMHATOPHBIX 33]1a4.

Mn6. IlpencraBneHue pe3ynbTaTOB pELIEHHS JIUCKPETHBIX 3aJad C y4eTOM
O0COOEHHOCTEN ayIUTOPUH.



Mn7. Vcnonb3oBaHue pa3iuuHbIX (OPMATOB MPE3EHTAUU AJITOPUTMUUYECKUX
PEILICHUMN.

PerynsatrBHbIE yHUBEpCAIbHbIE YUEOHBIE IEUCTBUS:

Mn8. Camoopranuzaus:
MnS8.1. miaHHpoBaHWE W ANTOPUTMHU3ALMS PELICHHUS 3a1ad JAUCKPETHOU
MaTeMaTUKH,
Mn8.2. BbIOOp crocoba perieH s C y4eTOM BBIYUCIUTEIbHON CIOXKHOCTH,
Mn8.3. KOppeKTHUPOBKA JAESITEILHOCTH Ha OCHOBE aHaIu3a MPOMEXKYTOUYHBIX
pe3yJIbTaTOB.
Mn9. CamOKOHTPOIIB:
Mn9.1. pednekcus coOCTBEHHBIX NEUCTBUIM MNMPU TOCTPOCHUHM JIMCKPETHBIX
MOJEIIEH,;
Mn9.2. npenBuaeHne TPy IHOCTEN PHU PEIIEHUH KOMOMHATOPHBIX 33]1a4;
Mn9.3. aHanu3  OpUYMH  JTOCTHUKCHUS/HEOCTIKEHUSI  PE3yJIbTaTOB B
AITOPUTMHYECKHUX 3a/1a4ax
Mm10. CoBMecTHas 1€ TETbHOCTD:
Mn10.1. a¢pdexkTrnBHOE B3aUMOEHCTBUE B TPYNIIOBOM paboTe HaJ MPOEKTaMHU
10 TUCKPETHOMY MOJIEIUPOBAHHUIO;
Mm10.2. pacripenenenue GyHKIUNH W KOOpPAWHAIMAS ACHCTBHN B KOMaHAC IMPHU
pelIeHn ONTUMH3ALMOHHBIX 33]1aY;
Mn10.3. o0beKkTHBHAS OLIEHKA TUYHOTO BKJIAJa B pa3pabOTKy aIlrOPUTMHUYECKUX
pEeIIECHU.

2.3. [IpeameTHbIE pe3yJIbTATHI
B pe3ynbpTaTe 0CBOCHUS TUCIUTIINHBI 00YUJaIOIIUNACS TOJDKEH YMETh:

I11. Crpouts 1 aHaTM3UPOBaTh (hOPMaIbHBIC TPAMMATHKH U aBTOMATHI.

[12. Pemats 3amaumn Ha rpadax (MOUCK IMyTeH, pacKpacka, HOTOKH).

I13. TlpumeHATh METOABI KOMOMHATOPHUKH JUIS aHATIU3a AJITOPUTMOB.

[14. Wcnonb3oBaTh 3JIEMEHTHI MaTEMaTUYECKOW JIOTUKM MJi1 BepudUKaluu
MPOTrPaMM.

[15. Crpouth u aHAIU3UPOBATH OYyJIEBBl (DYHKIIMHA U CXEMBI.

[16. IIpumMeHSTh METOMBI JUCKPETHOW ONTUMHU3BALINHI

B pe3ynbraTte 0CBOCHUS TUCHUILUIMHBI 00yUYarOIIUNCS TOJDKEH YMETh:

[17. OcHoBbI TeOopuu TpadoB U UX MPUIIOKEHUS B KOMIIBIOTEPHBIX HAyKaX.

[18. Meroabl KOMOMHATOPHOTO aHAIN3a U TeHEpaAllud KOMOMHATOPHBIX O0OBEKTOB.
[19. DneMeHTHI TEOpUHU aBTOMATOB U (POPMATBLHBIX S3BIKOB.

I110. OcHOBBI MaTEMATUYECKO JIOTUKU U TEOPUU AITOPUTMOB.

[111. MeTtonabl IUCKPETHOW ONTUMU3ALMHU U UX CIOKHOCTD.

[112. TIpuHIUIIEI TOCTPOCHUS U aHATU3a TUCKPETHBIX MOJIENICH TAHHbIX.



I113.
[114.
I115.
[116.
I117.
I118.
I119.
I120.

CTpouTh MOJIENH pEATIbHBIX CUCTEM B BUJIE TpadoB.

[TpumensTh anroput™Mbl 06x0aa rpadoB s pelIeHUs NPUKIAIHBIX 3a/1a4.
AHanu3upoBaTh CBOMCTBA IrpadoB (CBA3HOCTB, IIJIAHAPHOCTb, PACKPACKA).
Pemmatsb 3a1aun Ha oicyeT KOMOMHATOPHBIX KOH(UTYpaIuii.

[TpuMeHATh METO/Ibl FeHEPALIUY KOMOMHATOPHBIX OOBEKTOB.

Crtpouts opMabHbIE 10KA3aTEIbCTBA B UICUNCICHUH BHICKA3bIBAHUM.
Ananu3upoBath OyneBbl QYHKIIUU U UX TPUTOKEHHS.

[IpyMeHsITh METO/IbI IOTUYECKOTO BBIBO/IA B TPOrPAMMUPOBAHUU

Takxe B paMKkax peanuzanuu padodeil mporpaMmsl O JAHHOW JUCIIUIUIMHE
dopMmyeTcs psia 00IIMX KOMIIETEHIIUH:

KOMIIETEH IS 3HAHUS yMeHHUs
OK 01. BriOupath 31.3vatp  aKkTyaubHbIM | Y1. YMETh pacno3HaBaTh
criocoObl perieHus 3aaau npodheCCUOHANIBHBIA 1 3aauy u/unu
po(ecCuOHATbHON COLMAJIbHBIN npooiemy B
JEATEIIbHOCTH KOHTEKCT, B KOTOPOM po(hecCUOHATIEHOM
PUMEHUTENIBHO K IpUXOAUTCS paboTaTh U/WI  COIMAIIbHOM
Pa3IMYHBIM KOHTEKCTaM U KUTb. KOHTEKCTE.
32.3HaTh OCHOBHBIE | ¥Y2. YMeTh
UCTOYHUKHU aHAJIN3UPOBATh
uHbopMaIuu " 3ajauy U/
peCYpCHI ISl PELLICHHUS npobiemy u
3aa4 W TpobsieM B BBIJIEIIATD eé
npo¢eCCUOHATTEHOM COCTaBHbIC YaCTH.
/MM colMalbHOM | Y3.YMeTh  omnpenensiTh
KOHTEKCTE. ATallbl penieHust
33.3HaTh aJITOPUTMBI 3a7ja4Hu.
BBITIOJTHEHUS PaboT B | Y4.YMeTh BBISIBISATH H
npodeccruoHansHON U 3b(HEKTUBHO HCKATh
CMEXHBIX 00JIACTSX. uHdOopMaIuio,
34.3HaTh METOIbI PabOTHI COCTAaBJIAATh IJ1aH
B npodeccnoHanbHOM JIEUCTBUIA.
U CMEKHBIX cdhepax. V5. VYMeTp  onpenensatsb
35.3HaTh CTPYKTYpPY HEOOXONMbIE
IIaHa IS pelIeHUs pecypcehl.
3a7ad4. V6. YMmeTh BJIAJETh
36.3HaTh MOPSIA0K AKTyaJIbHBIMU
OLICHKH PEe3yJbTaTOB MeToJaMu palboThl B
penieHus 3a1a4y npodeccuoHanbHON
npodeccuoHaIbHON U CMEXHBIX chepax.
NesITEJILHOCTH. V7. YMmeTh
peann30BbIBaTh

COCTAaBJICHHBIH IJIaH.




V8. YmeTh OLI€HUBATh
pe3yabTar u
IIOCJIEICTBUS CBOHUX
eUCTBUN
(caMOCTOSITEILHO
WIM C I[OMOIIBIO
HAaCTaBHUKA).

OK 02. Hcnonws3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOMCKA, aHAIHN3a U
UHTEPIIPETALAN
uHbopMaIuu U
WHPOPMaITMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHCHHMS 32,124
npodecCuOHAIbHON
JESTSIIBHOCTH

37.3HaTh HOMEHKJIATYpy
MH()OPMAITMOHHBIX
HMCTOYHHKOB,
MIPUMEHSIEMBIX B
npodeccuoHaaIbHON
JeSTETLHOCTH.

38.3HaTh IIPUEMBI
CTPYKTYPUPOBaHUS
uHbopMaIuu.

39.3Hath
ohopmIICHUS
pe3ynbTaTOB  IOWCKA
nH(popmanuu.

dbopmar

¥Y9.VYMmers  onpenensaTh
3a/aud JUisl TOMCKa
uHbOpMaInu.
V10. YMers onpenensite
HEO0OXONMBIC
HMCTOYHUKHU
uHpopMaIuu.
YMmeTh
MJIaHUPOBATH
MIPOIIECC TTOUCKA.
Ymeth
CTPYKTYPHPOBATH
MOJTYy4aeMyo
MH(}OpMAIHIO.
YMeTb  BBIICHATH
HanOoJsiee 3HaYNMOe
B TIepeUHe
uHdopMaIuu.
YMeTh  OLIEHUBATH
MPaKTUYECKYIO
3HAYUMOCTh
PE3yNIbTaTOB
MOMCKaA.
Y15.Ymerp odopmisiTh
pE3yNIbTAaTHI TTOKMCKA.

V11.

V12.

Y13.

V14.




3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

3.1. CTpykrypa yueOHOil TUCHUIUINHBI U BUAbI Y4eOHOH PadoThI

. O0bém
Buj yueOHoii 1esiTeJIbHOCTH
B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaMMBbl Y4eOHOH IMCUHUIIIIMHBI 64
B T.4.:
JIEKIIAU 30
71a00paTOPHEIE 3aHATUS -
MPAKTUYECKHUE 3aHITHS 30
KypcoBas pabota (ITpoeKT) -
KOHCYJIbTAIINH -
CamocrosiTenbHast paboTa 4
IIpomexyToyHnas arrectanus B popme 3a4€Ta ¢ OLCHKOMN -




3.2. TemaTnueckoe MJIIAHUPOBAHUE

TemaTuueckoe IIaHUPOBAHUC IMPCACTABJICHO IIO CEMCECTpaM o6yquH$1, B HEM YKa3aHO PCKOMCHAYCMOC KOJIIMYCCTBO YaCOB,
OTBOAMMOC Ha H3Y4YCHHC TCM, IIOBTOPCHHC M PA3JIMYHOI'O BHIA KOHTPOJILHBIC pa60T51. OCHOBHBIC BUABI ACATCIIBHOCTU
06yqafoumxc;{ MMCPCUYUCIICHLI IIPU U3YUCHUU K&)I(I[Oﬁ TCMBbI 1 HAIIPABJICHBI HA JOCTUKCHHUC INIAHUPYCMBIX PE3YJIbTATOB 06y‘ICHI/I}I.

YpoBeHb
0CBOEHMS
HanvenoBanue Conep:kanue y4e0HOIro MaTepuasa, NpaKTHYECKHUE 3aHATHA, Kommaecrso yuedHoro
pa3aejios 1 TEM CcaMOCTOfITe/IbHAsA padoTa 00y4aroIuxcst “1acoB MaTreépuajia u
JINYHOCTHBIE
pe3yJabTaThl
Tema 1. OCHOBBI | Copepkanne yuefHoro Marepuana; 10 OK 01 (31-33,
TEOPUH MHOKECTB V1-V4), OK 02
1 OO6mume mnoHsTUs Teopuu MHOXecCTB. CrocoObl 3amanusi. OCHOBHBIC 9 (37-39, ¥9-V12),
" | onepanny HaJl MHOKECTBAMU U UX CBOMCTBA. 118, IT12, T116,
MomHocTe MHOXeCTB. ['paduueckoe wn3o0paxeHHE MHOXKECTB Ha 1117, Mul.1-
2. nuarpammax Jisiepa-BenHa. JlekapToBo Npon3BeIEHHE MHOXKECTB. 2 Mnl.5, Mn3.1-
3. | OtHOWIeH!s. BUHAPHBIC OTHOLICHHS H HX CBOHCTBA. 2 Mn3.4, Mn8.1-
' Mns8.3, JI1, JI2,
4. | Teopust oToOpaKeHUH. 2 JI7, J19, JI12
5 AnreOpa 1Mo ICTaHOBOK. 2
B ToM 4HciIle NpaKTHYECKUX 3aHSITHIA: 4
[IpakTueckoe 3ansitue Nel
«MHOX€eCTBa U OCHOBHBIE OTEepaIliy HaJl HUMI 2
IIpakTuueckoe 3ansTre No2
2

«I"padmyeckoe n3o00pakeHNE MHOXKECTB Ha JuarpaMmax Juiepa-BenHay




CamocrosiTeibHas padora:

Tema 2. Auredpa | Copep:xanne yueGHOro MaTepuaia: OK 01 (34-36,
BbICKa3bIBAHUH V¥5-V8), OK 02
1 [lonsitue  BbicKa3piBaHusA. (OCHOBHBIE  JIOTUYECKHE  OIEpallUu. (37-39, V13-
" | Dopmyasl jgoruku. Tabmuna MCTHHHOCTH M METOAMKA €€ NOCTPOSHUs Y15), 114, 1110,
2. | 3aKOHBI TOTUKU. PaBHOCHITLHBIC TTPEOOPa30BaHUS. 1118, 1120,
Mml.1-Mml.5,
B TOM 4Hc/Ie MPAKTHYECKHUX 3aHATHM: Mn4-Mn7,
[IpakTueckoe 3anstue N3 1\51_[1;9 J}I-6MJ1; ?(‘)3’
«OmnpeneneHne 3HAUYEHUST HCTUHHOCTH BbICKa3zbiBaHuM. IlocTpoeHue H’ 1 ’H 13 ’
COCTaBHBIX BbICKa3bIBAHUID) ’
[IpakTueckoe 3anstue Ned
«Omnepanuu HaJ MHOKecTBaMH. Ornepanviv HaJl TOJICTAHOBKAMI»
CamocrosiTesibHast padora:
Tema 3. ByaeBbl | Copepikanne yuedHoro marepuana: OK 01 (34-36,
GyHKIHU VY5-V¥8), OK 02
1. | lonsiue Gynesoit Gpynkuuu. Croco6sl 3aganus JHD, KHD. (37-39, Y13-
. . V15), 115, 1110,
2 Onepanyss JBOMYHOTO CIIOXKEHMST W €€ CBoicTBa. MHOrO4JIEH I119. I120
JKeramuna. Mul.1-Mul.5,
3. | OcHoBHEIE Ki1acchl Gpynkuuii. [TonnoTa MEOKecTBa. Teopema ITocra. Mn2.1-Mn2.4,
Mn8.1-Mn8.3,

B ToM 4yHcIIe MPAKTHYECKUX 3aHATHIA:

JIS, JI6, JI8, JI10,




[IpakTueckoe 3ansatue NeS 12
«OCHOBHBIE JIOTHYECKHUE ONEpaLK. 3aKOHBI JIOTUKHA. PaBHOCUIIbHBIE 4
npeoOpa3zoBaHUsD)
CamocrosiTeibHas padora:
Tema 4. Ipeaukarel COACPKAHUE yHEOHOro MaTepHaIia 4 OK 01 (34-36,
V¥5-V¥8), OK 02
1. | ITonsTue npeaukara. Jloruyeckue onepamuu HaJl IpeIuKaTaMu. 2 (37-39, V13-
2 KBanTope!l cymectBoBanuss U oOwmHOCTH. [locTpoenune oTpuuaHuil K V15), 114, 1110,
" | mpeaukaraM, COJEp KallUM KBaHTOPHBIE ONEPALHH. 2 1118, Mnl.1-
B TOM 4HC/Ie NPAKTHYEeCKUX 3aHATHI: 8 Mnul.5, Mn3.1-
[IpakTrueckoe 3anarue Neb6 «JIoruka npeauKaToBy 4 Mn3.4, Mn9.1-
Mn9.3, JIS, JI6,
[Ipaktuueckas pabora No7 110, JI12. J113
«YMO3aKJIFOYEHHS U UX BUAbI. METOBI YCTAHOBJIEHUSI IPUUMHHBIX CBSI3EH. 4 ’ ’
Meton Muium.
CamocrosiTesibHast padora:
Tema 5. OcnoBbl | Conep:kaHue y4eOHOr0 MaTepuasa: 4 OK 01 (34-36,
Teopuu rpaos 1. | OCHOBHBIE TOHSATHSI TEOPUH IPadoOB. 1 Y5-Y8), OK 02
Buapl rpadoB: opueHTUPOBAHHBIE U HEOPUCHTUPOBAHHBIC rpadbl. (37-39, V13-
2. | CnocoOsI 3amanust rpadoB. MaTpHIlbl CMEKHOCTH U MHITUACHIINM JJ1s 1 Y15), I1, 112,
rpada. 117, IT113-1115,
3 < Mnl.1-Mnl.5,
. | DiJIepOBBI ¥ TAMIIIBTOHOBBI Tpadbl. Jlepennsi. 2 M2 1-Mr2 4
B TOM unc/ie IPAKTHYECKUX 3aHATHIA: 6 Mm10.1-Mn10 3
[IpakTuueckoe 3anstue No§ «OcHOBBI TeOpHUH IpadoB 6 J1, J12, J17, JI8,




CamocrosiTenbHas padora: JI1, JI13
Tema 6. DJIeMeHTbI Coaep:kanue yueOHOro marepuaia OK 01 (34-36,
TeOPUH Y5-V¥8), OK 02
AJNTOPUTMOB 1. | OcHoBHbIe onpeaeneHus. Mammua Teropunra. (37-39, V13-
- V15), I11, 119,
B ToM umcie IPAKTHYECKUX 3aHATHIA: 1110, 1112,
- Mnl.1-Mnl.5,
Mn3.1-Mn3 .4,
Mn8.1-Mmn8.3,
CamocrosiTesibHasi paboTa 13, J14, J16, J112,
JI13
Koncynpranuu R
[TpomexxyTouHas aTTecTanus (3a4€T C OLICHKOM) -
JIEKIIUHN 30
IMPAKTUKA 30
KOHCYJIbTAIIUUN -
CP 4
IATT -
UTOI 3A 3 CEMECTP 64




4. YCJIOBHUSI PEAJIU3ALIAU ITIPOTPAMMBI YUEBHOI
JUCHUATIIMHBI

4.1. MaTepuaJibHO-TeXHHYECKOe o0ecnedeHue

VYyebnast  ayauropust AJs1  NPOBEACHUS  3aHITHM  BCE€X  BHUJOB,
MPEAYCMOTPEHHBIX 00pa3oBaTEIbHON MpPOrpaMMON, B TOM YHCII€ TPYNIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTAllUM, TEKYIIET0 KOHTPOJSI U MPOMEKYTOUHOU
arrectanmu (Ayautopust Ne 33).

[Tocanounble MecTa IO KOJIMUYECTBY 00yYaroIIMXCs B TpyMIie, pabouee MECTO
npenojaBaresns, mkad A XpaHeHHs] METOJIWYECKHX MaTepualioB, BUTPHUHA JUJIS
HarJIHBIX ~ MaTepUalioB,  KOMIUIEKT  y4eOHHMKOB, JOCKa  ayAUTOpHas
(MapkepHasi/MenoBasi), CTEHAbl JUIsl HarisgHbIX MaTtepuanoB (tembl: «Teopus
MHOeCTB», « Teopust rpado», «bynesa anredpa»), MyIbTUMEAUINHBIA KOMIUIEKC,
KOMIIBIOTEP, IPOEKTOP U IKPaH, MPOrpaMMHOE 0OeCTIeueHHeE:

[IporpammuOe obOecriedeHue:

=

npornpuerapHoe nporpammuoe oobecredenne Windows 10 Professional;
nponpueTapHoe nporpammuoe ooecriedenne Microsoft Office Professional Plus
2007 (OLP Academ);

antuBupyc Kaspersky Endpoint Security;

YandexBrowser 23.9.5.721

CBOOO/IHOE MPOTrpaMMHOE 00eCTICUEHUE;

apxuBatop 7-Zip 23.01 (x64);

cB0OOHOE porpamMHoe obecnieuenue Foxit PDF Reader 11.0.1.49938.

N

N ook W

4.2. MapopmanuoHHoe odecreyeHne peau3auu NporpaMmmbl

[lepeyenr pekoMeHIyeMbIX y4eOHbIX u3AaHuil, VHTEpHET-pecypcos,
JIOITOJTHUTENIBHOM JTUTEPATYpPHI.

OcHOBHBIE NeYATHBIE U3TAHMSA .

1. TamkoB, C.b. JluckperHas MareMaTHKa : y4E€OHHMK M NPAKTHUKYM IS
cpeanero npodeccuonanbHoro oopazopanus / C.b.I'aimkos, A.b.®posioB. —

3-¢ um3a., ucnp. u gon. — Mocksa : HOpaiit, 2022. — 483 c. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-16048-2. — Tekct
: anekTpoHHbIN // OOpa3oBarenbHas miaatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/499467
2. T'ucun, B.b. JluckpeTHas MaTeMaTHKa : y4eOHUK U MPAKTUKYM JIJIsI CPETHETO

npodeccuonanbHoro obpazoranus / B.b.I'ncun. — Mocksa : FOpaiit, 2022.
— 383 ¢. — (IIpodeccuonanbroe oopazosanue). — ISBN 978-5-534-14963-



https://urait.ru/bcode/499467

0. — Texcr : snextponHslii // OOpazoBaTenbHas miatdopma FOpait [caitT].
— URL.: https://urait.ru/bcode/495975

CynomutaroB, C.B. JluckperHas mMaTeMaTtuka : y9eOHUK W TPAKTUKYM JJIs
cpennero  mpodeccuoHanbHoro  obpaszoBammsi /  C.B.Cymomatos,
E.B.OBunHHHUKOBA. — 5-€ M3, UCIIp. U Jon. — Mocksa : FOpaiit, 2022. —
279 ¢. — (IlpodeccuonanbHoe oopazoanue). — ISBN 978-5-534-15698-0.
— Texcr : anexTponnsiii // OOpa3zoBarenbHas miaTdopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/504316

I'yceBa, A.M. JluckperHas MaremarHka : Y4Ye€OHHK A CpPEIHEro
npodeccuonansHoro  obpaszoBanus /  A.W.I'ycea, B.C.Kupees,
A.H.TuxomupoBa. — Mocksa : KYPC : HHOPA-M, 2022. — 208 c. —
(Cpennee nmpodeccuonanpHoe oopazoanue). — ISBN 978-5-905554-68-9.
— URL.: https://znanium.com/catalog/product/1796823

HNuTepHeT-pecypcebl:

1.

Od¢uumanehelil calT MuHucrepcTBa npocsenieHus Poccuiickoit @enepanuu
— https://edu.gov.ru/

denepanbHbIii mopTan «Poccuiickoe oopazoBanue» — hitp://www.edu.ru
®denepanbHblii  HMHCTUTYT  pa3BuTUs  oOpasoBanuss PAHXul'C —
https://firo.ranepa.ru/

Nudopmarmonnas cucrema «EnMHOE OKHO AOCTyINa K 0Opa3oBaTebHBIM
pecypcam» — http://window.edu.ru

OdunmanbHbIH UHTEPHET-TIOPTaI IPaBOBOM uHdopmau —
http://pravo.gov.ru

CnpaBouHble CHCTeMbI U IPOrPaMMHOE O0ecreYeHue:

1.
2.
3.
4.

DnekTpoHHO-OMbMMoTeuHas cucreMa «fOpaiim» — https://urait.ru
DnekTpoHHO-0nOmoTeuHas cucrema «ZNANIUM» — https://znanium.com
DnekTpoHHo-0ubmoTeuHas cucrema «BOOK.RU» — https://book.ru
Cuctema a1 BU3yanusaiuu 1 anaausa rpagos Gephi — https://gephi.org

I[OHOJIHHTGJILHLIC HCTOYHUKU.

1.

Boponenko, A.A. JluckpeTHas MaTeMaTHKa: 3aJa4d WU YIPAXKHEHUS C
pelieHusIMA ~ :  y4eOHO-METOJMYEeCKoe  IMocoOMe Ui CpPEJHero
npodeccuoHanbHoro oopazosanusi / A.A.Boponenko, B.C.denoposa. — 2-¢
u3a., ucnp. — Mocka : UHOPA-M, 2022. — 105 c. — (Cpennee
npodeccuonanbHoe obpazoanue). — ISBN 978-5-16-016932-3. — URL.:
https://znanium.com/catalog/product/1843149

I'ycea, A.W. JluckpeTHast MareMaTuka : cCOOpHUK 3a1au: yueOHOe mocooue
Ut cpeaHero npodeccronanbHoro oopazosanus / A.N.I'ycesa, B.C.Kupees,
A.H.TuxomupoBa. — Mocksa : KYPC : UH®PA-M, 2021. — 224 c. —



https://urait.ru/bcode/495975
https://urait.ru/bcode/504316
https://edu.gov.ru/
http://www.edu.ru/
https://firo.ranepa.ru/
http://window.edu.ru/
https://urait.ru/
https://znanium.com/
https://book.ru/
https://znanium.com/catalog/product/1843149

(Cpennee npodeccuonanbHoe odpazoranue). — ISBN 978-5-455-00000-0.
— URL.: https://znanium.com/catalog/product/1094740

3. Kamenan, C.A. [luckpeTHast MaTeMaTHKa : yueOHOe MOCOOUe AJIsI CPEAHETO
npodeccuonansaoro oopazopanus / C.A.Kamnmenan. — Mocksa : DOPYM :
NH®PA-M, 2022. — 222 c. — (Cpennee npodeccruoHaibHOoe 00pa30BaHUe).
— ISBN 978-5-00091-795-3. — URL.:
https://znanium.com/catalog/product/1843569

4. Cenprx, W.IO. luckperHas mareMatuka : yaeOHOE MOCOOWE AJIs CPETHETO
npodeccuonansaoro oodpazosanus / W.IO.Cenpix, 10.b.I'peGennukoB. —
Mocksa : KnoPyc, 2022. — 329 c. — ISBN 978-5-406-09231-6. — URL.:
https://book.ru/book/943182

5. KOHTPOJIb U OEHKA PE3YJIbTATOB OCBOEHMS YUEBHOI
TV CHUTLIAHBI

PesyabTaTni MeToabl
Kpurepuu ouenkn
00y4eHus OLICHKH

Jloist mpeaMeTHBIX Pe3yJbTAaTOB H
OK:

* "5" - TOYHOE BBHITIOJHEHHUE OTIepalIMii
HaJl MHOXKECTBaMHU, IPaBUIILHOE
IIOCTPOCHUE THarpaMm Ouiepa-BeHHa,

Tema 1:
OK 01 (31-33, TIOJTHOE HOIV{I/IMaHI/Ie TCOPHUH
V1-V4), OK OT'H?IHCHI/II/I
02 (37-39, YO- * "4" - He3HAUUTENbHBIC OLIHOKU B « [IpaKTHYECKIE
V12), 18 CIIOXKHBIX ONEpalUAX PU COXPaHEHUH paboTsr Nel-2
12, ,Hl 6’, 00ILEro MOHUMAHUS TEMBI « YeTHbiit onpoc
17, M1.1- * "3" - yMeHHUE BBITIOJHSITH Oa30BbIC  TecTupoBaHUe
Mnil.5, Mm3.1- ornepanny HaJl MHOKECTBAMU C IO OCHOBaM
Mri3.4, Mn8.1- H?M'?UH’IO o0pasioB ) TEOPUH MHOKECTB
Mns8.3, JI1, o "2" - HeU:’.HaHI/Ie OCHOBHBIX IOHATHUU U » HaGmronenue
J12, 17, J19, olepalud TEOPUU MHOXKECTB
J12

Jst IMYHOCTHBIX U
MeTanpeAMEeTHbIX Pe3yJbTAaTOB:
OIICHUBAETCS Yepe3 HaOII0IeHNE 3a
paboTo Ha 3aHATHUSIX, AaHATU3

JOTMYHOCTHU paCCY)KI[CHI/Iﬁ



https://znanium.com/catalog/product/1094740
https://znanium.com/catalog/product/1843569
https://book.ru/book/943182

PesyabTaTnl MeTtoasbl
Kpurepuu oneHkun
00y4eHus OLIEHKH
151 mpeAMeTHBIX Pe3yJIbTATOB U
OK:
* "5" - yBepeHHOE IMOCTPOCHUE TAOIHI]
HWCTUHHOCTH, MPABUILHOE TPUMEHEHHE
3aKOHOB JIOTMKH, CBOOOHOE BJIaJICHUE
Tema 2: (dopManbHBIMU TIPE0OpPa30BAHUSIMU
OK 01 (34-36, * "4" - eIMHUYHBIC OMMOKH B CJI0KHBIX
* [IpakTnueckue
¥5-V8), OK JIOTUYECKUX MPEeoOpa3oBaHUSIX MPHU
paboter Ne3-4
02 (37-39, COXpPaHEHUH NPaBUILHOIO METO/1A 0
* [TocTpoenue u
V13-V15),114, | pemenus P
aHamu3
1110, ITI8, « "3" - yMEHHE CTPOUTH TAOIHUIIBI
JIOTUYECKUX CXEM
120, Mm1.1- WCTUHHOCTH JIJI MPOCTHIX (POpMyII C
* YCTHBIE€ OTBETHI
Mnl.5, Mn4- TIOMOUIBIO AJITOPUTMOB
C
Mn7, Mn9.1- » "2" - HEMOHMMaHME OCHOBHBIX
. JI0Ka3aTeIbCTBAMU
Mm9.3, JIS, JIOTUYECKUX ONEPALUA U 3aKOHOB
. » HaOmronenune
JI6, JI10, JI12, anreOpbl BEICKa3bIBAHUM
J13
Jst AIMYHOCTHBIX U
MeTanpeaMeTHbIX pe3yJibTaTOB:
OIIEHUBAETCSI TOYHOCTh
bopMyIUPOBOK, IOTUYHOCTh
U3JIOKEHUS
Tema 3: Joist npeaMeTHBIX pe3yJbTaTOB U
OK 01 (34-36, OK: i
* [IpakTuueckas
V5-V8), OK « "5" - cBOOOIHOE BIAJIEHUE METOIaMU 6p Nes
abota Ne
02 (37-39, noctpoenusi IH®, KH®, mHorounena P
e 3aja4yn Ha
V13-V15), 115, JKerankuna, yBepeHHOE IPUMEHEHHE
MHUHUMHU3AIUIO
1110, IT19, teopemsl [locTa 5 o .
JIEBbIX (YHKIIUI
1120, M 1.1- * "4" - oIMOKHU B CIOMXKHBIX CITydasix Y Y
. * MccnenoBanue
Ml.5, Mn2.1- MUHUMU3AIUN OyIeBbIX (DYHKINI Tpu
MOJTHOTBI CUCTEM
Mn2.4, MnS8.1- COXpaHEHUU OOIIEro MOHNMAaHUS o .
. HKIIUH
Mn8.3, JIS, * "3" - yMEHME CTPOUTH MPOCTEUIINE Y
» HaGmronenue
JIe, JI8, JI10, OyJieBbl PYHKIIUM 110 3aJaHHBIM
JI12 YCIOBUSIM




PesyabTaTnl MeTtoasbl
Kpurepuu oneHkun
00y4eHus OLIEHKH
* "2" - HE3HaHUE OCHOBHBIX CITIOCOOOB
3a/1aHus U CBOMCTB OyJieBbIX (YHKIIUMA
JI1s1 IMYHOCTHBIX U
MeTanpeaMeTHbIX Pe3yJibTaTOB:
OLICHHMBAETCS CUCTEMHOCTH B BBIOOpE
METOJI0B MUHUMU3AIUN
JJ1a ipeIMeTHBIX Pe3yJIbTATOB U
OK:
* "5" - yBepeHHOE ONEPUPOBAHUE
Tema 4: KBaHTOpPaMH, ITPaBUILHOE MOCTPOCHUE
OK 01 (34-36, OTpHUIIaHUM, CBOOOTHOE MPUMEHEHNE
¥5-V8), OK METO/IOB JIOTUYECKOTO BBIBOJIA * [IpakTnueckue
02 (37-39, * "4" - OIIMOKU B CIIOKHBIX JIOTUUECKUX | palboThl Ne6-7
V13-VY15), 114, nmpeoOpa3oBaHUAX ¢ KBAaHTOpaMU * Pemenue 3anad ¢
1110, IT18,  "3" - ymeHue paboTath ¢ MPOCTHIMU KBaHTOpaMU
Mnl.1-Mnl.5, IIPEAUKATaAMU U CTPOUTH UX OTPULIAHUS * Ananus
Mn3.1-Mn3.4, » "2" - HEMOHMMaHNE OCHOBHBIX YMO3AKITIOUECHUI
Mn9.1-Mn9.3, NOHATHN JIOTUKHU MPEIUKATOB * TectupoBanue
JI5, JI6, JI10,
J12, JI13 Jst AIMYHOCTHBIX U
MeTanpeaMeTHbIX Pe3yJibTaTOB:
OIICHUBAETCS TIIyOMHA aHAJI3a
JIOTUYECKUX KOHCTPYKLUN
Tema 5: Joist npeaMeTHBIX pe3yJbTaTOB U * [IpakTnueckas
OK 01 (34-36, OK: pabota Ne§
V5-V¥8), OK « "5" - ¢cBOOOHOE BIIaJIEHHE * [locTpoenue u
02 (37-39, arrapaToM Teopuu rpadoB, yBepeHHOE aHaju3 rpadoBbIx
Y13-V15), 111, pelieHue 3a7a4 Ha MOUCK MyTeH, MoJIeTen
112, 117, 1113- packpacky, aHajiu3 CBOMCTB rpados * Pelienue
I115, Mm1.1- * "4" - oIMOKU B PEIICHUH CIIOKHBIX IIPUKJIATHBIX
Mnl.5, Mn2.1- | 3agad Ha rpadax npu coXxpaHeHUH 3aj1a4 Ha rpadax
Mn2 4, MPaBIJIBHOTO METOa » HaGmonenue 3a




PesyabTaTnl MeTtoasbl
Kpurepuu oneHkun
00y4eHus OLIEHKH
Mnl0.1- « "3" - ymMeHMe pemaTh CTaHJapTHHIC rpyNnoBOn
Mn10.3, JI1, 3a1a4M Ha rpadax ¢ MOMOIIbIO paboToii
J12, J17, JIS, aJTOPUTMOB
JI11, JI13 e "2" - He3HAHWE OCHOBHBIX MOHSITHU U
CBOMCTB Ipados
Jls1 IMYHOCTHBIX U
MeTanpeAMeTHbIX Pe3yJIbTaTOB:
OIICHUBAETCSI TEOMETPUYECKAS
WHTYULHS, HABBIKA MOJICTTUPOBAHUS
JJis peIMeTHBIX Pe3yJbTATOB U
OK:
* "5" - rmyOOKO€ TOHUMaHUE TEOPUHU
aJITOPUTMOB, YBEPEHHOE OINHUCAHUE
MallrHbl ThIOPUHTa, OCO3HAHUE
Tema 6: BKJIaJ1a POCCUMCKHUX YUEHBIX .
OK 01 (34-36, * "4" - HEeMoOJIHOE MOHUMAHUE " Y CTHEIH Onpoc
V¥5-¥8), OK HEKOTOPBIX ACTIEKTOB TEOPUU » Omicaie
02 (37-39, aJIrOPUTMOB NPU COXPAHEHUU WITOPHTMOS B
Y13-V¥15), I11, OCHOBHBIX 3HAHHUU TepMIHAX
119, 1110, 1112,  "3" - 3HAaHKWE OCHOBHBIX OMPEACICHUN MEATHHHBL
Mnl.1-Mnl.5, Y TIOHSTUN TEOPUH AITOPUTMOB Tbropuira
Mm3.1-Mmi3 .4, e "2" - HemOHMMAaHHE " AHaus
Mn8.1-Mn8.3, byHIaMEHTAIBHBIX TTOHATUN TEOPUU BHqHCHfITeHBHHX
JI3, JI14, JI6, aJTOPUTMOB voResen
J112, 7113 » Habmonenue

Jl71s1 IMYHOCTHBIX U
MeTanpeAMEeTHbIX Pe3yJbTATOB:
OLICHUBAECTCSI IOHUMAHUE
MCTOPUYECKOIO KOHTEKCTA U POJIU

HayKH




