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Pabouas mporpamMma o00peHa Ha 3aceAaHIH Ka(eapsl
Kadeapa maTeMaTHKH M BBIYMCINTEIbHON TEXHUKH

IIporokoin ot 11.12.2023 1. Ne 5

3aB. kadenpoit Mcukosa Hatasbs [TaBnoBHa

CornacoBaHo ¢ peCcTaBUTENISIMU padoToaateneit Ha 3aceqannu HMC, npotokoin Ne 4 ot 25.12.2023.

IIpencenarens HMC npod. ITasenxo H.H.



1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | Henpro nucuumuinbbl «J{ucKkpeTHast MaTeMaTHKa ABJISETCS U3y4eHUEe OHATUH U METOJI0B

1.2 AUCKPETHOTO MOACINPOBAHUA, UX B3aUMOCBA3U U pa3BUTUA, COOTBETCTBYIOIIUX METOI0B pacqéTa

1.3 | 1 anropuTMOB, a TaKKe IPUMEHEHHE UX IJIS PELICHHs HayIHBIX U IPAKTHUCCKUX 3a7ad.

3a11aqp1: B 3aJlaun Kypca ((HI/ICerTHaH MaTeéMaTUuKa» BXOJAT: Pa3BUTHC aJITOPUTMHUYICCKOTO U
JIOTHYCCKOT'O MBIIIIJICHUA 06yqafou114xc;1, OBJIAJCHUEC METOJaMH1 UCCIECA0BAHUA U PCIICHUA 3a1a4,
BBIpa6OTKa Y CTYACHTOB YMCHUA CaMOCTOATEIIBHO paCIIMpPATG CBOM MAaTEMAaTUYCCKUC 3HAHUA U
MMPOBOIUTH MaTEeMaTHYECKHI aHaIn3 MPUKIIAJHBIX CI/ITyaHI/If/’I.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.05

2.1 | TpeGoBaHus K NpeIBAPUTEIbHON NOATOTOBKE 00y4aIOIIerocs:

2.1.1 | MaremaTuueckuii aHaau3

2.2 | AucuunjauHbl (MOAY/IU) U IPAKTUKH, /151 KOTOPBIX OCBOEHHE JAHHOM TUCHUILTHHBI (MOAYJIs) HEOOXOIUMO KAK
npeaniecTByIee:

2.2.1 | MaremaTuueckast JOruKa

3. P OPMUPYEMBIE KOMIIETEHIIUU, UHAUKATOPBI UX JTOCTUKEHUSA
U IJIaHHpPYeMble Pe3yIbTaThl 00y4eHHs

YK-1: CriocodeH ocyniecTBIATh MOMCK, KPUTHYECKHI aHATN3 M CHHTe3 HH(poOpMaIHH, TPUMEHATh CHCTEeMHBIN MOAXO/ IS
peleHust MOCTaBJEHHBIX 32124

VK-1.1: 3naer: MeTOIbl KPUTHYECKOT'0 AHAJIU3A U OLIEHKH COBPEMEHHBIX HAYYHBIX IOCTHKEHHUI1; OCHOBHbIE MPUHIUIIBI
KPHUTHYECKOT0 aHAJIN3a

3HaThb

VYposens | | MuHIMaNBHBII HEOOXOANMBIA YPOBEHb 3HAHHI METOIOB KPUTHIECKOTO aHAIIN3a U OIIEHKH COBPEMEHHBIX HAYYHBIX
JIOCTHKEHH; OCHOBHBIE IIPUHITUITBI KPUTUIECKOTO aHAIN3a

YpoBenb 2 | YpoBeHb 3HaHUI METO0B KPUTHUYECKOTO aHAIN3a U OLIEHKH COBPEMEHHBIX HAYYHBIX TOCTH)KEHHIA; OCHOBHBIE
HPUHIMIBI KPUTHYECKOTO aHalINu3a B 00bEME, COOTBETCTBYIOIIEM IIPOrPaMME HOATOTOBKH, JIOMYIIEHO HECKOIBKO
HeTpyObIX OIHOOK

YposeHs 3 | YpoBeHb 3HAHUI METOJJOB KPUTHYECKOTO aHATIHM3a M OLICHKH COBPEMEHHBIX HAyIHBIX JOCTIKCHHUI; OCHOBHEIC
MIPUHIUIBI KPUTHYECKOTO aHaK3a B 00bEME, COOTBETCTBYIOIIEM IIPOTrpaMMe MOATOTOBKH, 03 OMHNO0K

YK-1.2: YMeeT: no/1y4aTh HOBbIe 3HAHHS HA OCHOBE AHAJIU3A, CHHTEe3a U IPYTUX METOA0B; COOMPAThH AAHHBIE MO CI0KHBIM
HAYYHBIM NP00JIeMaM, OTHOCSIIMMCS K MPo¢ecCHOHAIBHOMH 00J1aCTH; OCYIIECTBJATH NMOUCK HHGpOpMAIUM U pelleHuii HA
OCHOBE IKCIIePHMEHTATbHBIX AelicTBUIi

Ymernb

VYposens 1 | [IponeMOHCTpHPOBAHEI OCHOBHBIE YMEHHS TI0JTy9aTh HOBBIC 3HAHMS Ha OCHOBE aHANN3a, CHHTE3a M JPYTUX METO/IOB;
coOupaTh JaHHBIE TIO CIIOKHBIM HAyIHBIM MPOOIeMaM, OTHOCSIIUMCS K TPOPEeCCHOHANBHONW 001aCTH; OCYLIECTBIISATh
MOVMCK MH(OPMAIMH U PELICHNIT Ha OCHOBE SKCIICPUMEHTAIBHBIX JEHCTBUH, peIlIeHbI THUIIOBBIE 3a/ladl C HErpyObIMU
ommuOKaMH, BEITTOJTHEHBI BCE 3aaHUs, HO HE B IIOTHOM 00BEMe

VYposens 2 | [IponeMOHCTPHPOBAHBI BCe OCHOBHBIE YMEHHMS TI0JTydaTh HOBBIC 3HAHMS HAa OCHOBE aHANN3a, CHHTE3a M APYTHUX
METOJI0B; COOMpATh JaHHBIE ITO CJIIOKHBIM HAyIHBIM NPoOIeMaM, OTHOCAIIUMCS K PO ECCHOHANBHON 001acTH;
OCYIIECTBIIATH MOUCK MH(OOPMALK ¥ PEIICHUH HAa OCHOBE KCIIEPUMEHTAIbHBIX JICHCTBUMH, PEIICHBI BCE OCHOBHBIC
3a7a49M C HETPYOBIMHU OIIMOKaMH, BEIITOJTHEHBI BCE 3aJIaHUS B TIOTHOM 00BEMeE, HO HEKOTOPEIE C HET0YETaMH

VYposens 3 | [IponeMOHCTPHPOBAHBI BCe OCHOBHBIE YMEHHS TT0JTydaTh HOBBIC 3HAHMS HAa OCHOBE aHANIN3a, CHHTE3a M JPYTHUX
METOJI0B; COOMPATh JaHHBIE ITO CJIIOKHBIM HAYIHBIM IPOOIEMaM, OTHOCAIIUMCS K PO ECCHOHANBHON 001acTH;
OCYIIECTBIIATH MOUCK MH(OPMALMK ¥ PEILICHUH HA OCHOBE KCIIEPUMEHTAIbHBIX ICHCTBUH, PEIICHBI BCE OCHOBHBIC
3a7a49¥ C OTACIBHBIMH HECYIIECTBCHHBIMH HEIOYETAMH, BBIIIOITHEHBI BCE 3a1aHHS B IIOJTHOM 00BEME

YK-1.3: Biageer: uccieqopanueM npodJeM npodeccHoHaIbHOM AesiTeIbHOCTU ¢ IPHMEHEeHHeM aHa/In3a, CHHTe3a U JPYrux
METOJ0B HHTEVIEKTYAILHOI AesITeTbHOCTH; BbISIBJIEHHEM HAYYHBIX NP00/IeM U HCHOJIb30BAHHEM aIeKBATHBIX METOAOB A1
HX pelieHust; 1eMOHCTPHPOBAHHEM OLIEHOYHBIX CYKIeHHIi B pellIeHNH MP00IeMHBIX MPo)ecCHOHATBHBIX CHTYAUI

Baagersp

VYposens 1 | MimeeTcss MUHUMAIIbHBIN HAOOP HABBIKOB UCCIICIOBAHUS TPOOIIeM NPopeCCHOHANBHOM e TEIbHOCTH C IPUMEHEHUEM
aHaNN3a, CHHTE3a M IPYyrUX METOJI0B HHTEIICKTYaIbHOH IeSITEIbHOCTH; BHISIBICHHEM HAYIHBIX IIPOOJIEM U
HCTIONTb30BaHNEM a/ICKBaTHBIX METONOB JUIS HX PEIICHUS; IEMOHCTPHPOBAHHMS OIICHOYHBIX CYXKJICHUH B PEIICHUH
pOOJIEMHBIX MTPO(ECCHOHANBHBIX CUTYAIHH C HETPyObIMU OIIHOKAaMH U HEKOTOPBIMHU HEOUETaMU

Yposens 2 | [IpogeMoHCcTprpoBaHbl 0a30Bble HABBIKK HCCIIEIOBaHUS MPOOIeM MPOdeCCUOHATIBHOM AESTENbHOCTH C TPUMEHEHUEM
aHaJM3a, CHHTE3a M JIPYyrUX METOJI0B HHTEIICKTYaIbHOH JIeSITeIbHOCTH; BHISIBICHHEM HAaYYHBIX IIPOOJIEM U
HCTIONTb30BaHNEM a/ICKBaTHBIX METOMOB IS MX PEIICHHS; IEMOHCTPHPOBAHHMS OIICHOYHBIX CY)KJICHHUH B PEIICHUH
IpOOJIEMHBIX MTPO(ECCHOHANBHBIX CUTYAIL[H C HEKOTOPBIMHU HeI0UETaMU

Yposens 3 | [IponeMOHCTpUPOBAHBI HABBIKK HCCIIEA0BAaHHA MPOOIeM IpohecCHOHATBHON AESTENbHOCTH C IPUMEHEHHUEM
aHaJu3a, CHHTE3a U IPYyrUX METOJI0B HHTEIIEKTYaIbHOH JIeSITeIbHOCTH; BHISIBICHHEM HAYYHBIX IIPOOJIEM U
HCIOJb30BaHUEM a/IEKBATHBIX METOJIOB JUISl MX PEIICHUs; IEMOHCTPUPOBAHUS OLICHOUHBIX CYXXJICHUH B pEIIEHUH




| IpOOJIEMHBIX TPO(ECCHOHANBHBIX CUTYAIUH 0e3 OMNO0K U HeJ0UETOB

IIK-1: Cnoco0eH ocBauBaTh U UCNOJIb30BATh 0230Bble HAYYHO-TeOpPeTHYECKUE 3HAHUS U MPAKTHYECKUE YMEHUS M0
npeaMeTy B Po¢ecCHOHAIBHON AeSITeIbHOCTH

IK-1.1: 3HaTh coaep:kaHHe, CyIIHOCTh, 3aKOHOMEPHOCTH, MPHHIINIBI U 0COGEHHOCTH U3y4aeMbIX SIBJICHHIT H MPOIIECCOB,
0a3oBble TEOPHHU B NPeAMETHOI 00J1aCTH; 3aKOHOMEPHOCTH, ONIPeAeJIsI0IIMe MeCTO NpeaAMeTa B 001ell KapTHHe MUPa;
NpOrpaMMbl U y4eOHUKH 110 NIPENoJaBaeMoMy NPeAMeTY; OCHOBBI 001eTeOPeTHYeCKUX JMCIHUILINH B 00beMe, He00X0AuMOM
AJIsl pelieHus MeJaroru4yeckKux, HAy4YHo- MeTOAUYECKUX M OPTraHU3ALMOHHO-YIPaBJIeHYeCKUX 32124 (1earoruka,

NMCUXO0JI0TUHA, BO3pAaCTHAdA (l)l/ISI/IOJIOFI/lﬂ; HIKOJIbHAsA TITHEHA; METOAUKA MpenoAaBaHUusA npenMeTa)

3HaTh

VYposens |

MuHHMMaIbHBIH HEOOXOAUMBIN YPOBEHb 3HAHUH COAEPIKAHMUS, CYIIIHOCTH, 3aKOHOMEPHOCTEH, TIPUHIIUIIOB 1
0CcOOCHHOCTEH M3y9aeMbIX SBJICHUH U ITPOIECCOB, 6a30BOM TEOPHH B IIPEAMETHON 00IaCTH; 3aKOHOMEPHOCTEH,
OTIPEIETSIONIMX MECTO TIpeAMeTa B 001IIIel KapTHHE MHUPA; IPOrPaMM U yI4eOHHUKOB IO IPEToaBaeMoOMy IpeIMETY;
OCHOB O0IIETEOPETUUECKUX JUCLHUIINH B 00beMe, HeOOXOJUMOM /IS PEIIeHHs eJarorn4ecKix, HayqHo-
METOANYECKUX M OPraHU3alMOHHO-YIIPABICHYECKUX 3a4ay (TIelaroruka, ICHX0JIOTHs, BO3pacTHas (GHU3HOIOTHS;
MIKOJIbHAS TUTHEHA; METOAMKA IIPENOAaBaHUs IIPEMETA)

Yposens 2

YpoBeHb 3HaHHI COJIep KaHUs, CYIIIHOCTH, 3aKOHOMEPHOCTEH, MPUHIUIIOB U 0COOCHHOCTEH M3yJaeMBIX SBICHHIN U
mpoleccoB, 6a30BOH TEOPUH B IPEAMETHON 00JacTH; 3aKOHOMEPHOCTEH, ONPEASISIIOIIUX MECTO IIpeaMeTa B o01ei
KapTHHE MUpa; IPOrpaMM M yUeOHHKOB I10 TIPEN0/IaBaeMOMY IIPEIMETY; OCHOB OOIIETCOPETHUECKUX JUCIUILIIMH B
o0BemMe, He0OOXOIMMOM /TS PEIICHHS TIearoTHYeCKHX, HAyIHO- METOANYECKIX W OpraHN3allOHHO-YIIPABICHIECKAX
3amad (Iearoruka, ICUXOJIOTHs, BO3pacTHAs (PM3UOJIOTHS; IIKOIbHAS THTHEHa; METOANKA IIPEoJaBaHus IIpeIMeTa),
JIOITYIIEHO HECKOJIBKO HErpyObIX OLIHO0K

Yposens 3

VYpoBeHb 3HAHUH COMEPKaHMUs, CYIIHOCTH, 3aKOHOMEPHOCTEH, IIPHHIIMIIOB U OCOOCHHOCTEN M3y4aeMbIX SIBICHUIN 1
MPOIIECCOB, 0A30BOI TEOPHHU B MPEAMETHOMN 00JIACTH; 3aKOHOMEPHOCTEH, OTPEICIISIONIMX MECTO TIpeaMeTa B 00mIei
KapTHHE MUPA; IPOTPaMM U YIeOHHKOB O IPEToJaBacMOMY IIPEIMETY; OCHOB OOIMIETEOPETUIECKHIX JUCIUILINH B
O6’bCMC, HCO6XO,[[I/IMOM JJI pCLL[eHl/lﬂ neaaroru4yeCKux, Hay‘iHO- METOAUYECCKUX U OpFaHI/ISaLlHOHHO—praBJ'IeHLIeCKI/IX
3aja4 (Ile1aroruka, ICUXO0JIOT s, BO3pacTHas (PM3HOJIOTHS; IKOJIbHAS THTHEHa; METOANKA IIPETIoaBaHus IIpeIMeTa),
0e3 omuboK

IK-1.2: Ymerhb AHAJIN3UPOBATH 0a30Bble npeJIMeTHbIC HAYYHO-TCOPETUYECKHUE NTPEICTABICHUA O CYIIIHOCTH,
3aKOHOMEPHOCTAX, IPUHIHUIIAX U 0CO0EHHOCTSIX H3yd4aeMbIX ABJICHUH U nmpoueccoB

YMmernb

Yposens |

ITpoaeMOHCTpHPOBaHEI OCHOBHBIE YMEHHsI aHATU3UPOBATh Oa30BbIe IPEIMETHBIE HAYYHO-TEOPETUUECKHE
HPEJICTABICHHUS O CYITHOCTHU, 3aKOHOMEPHOCTSIX, IPUHIINIIAX 1 OCOOCHHOCTSIX U3y4aeMBbIX SIBJICHHH U ITPOLIECCOB,
pEIICHBI TUIIOBBIE 33a4H C HETPyOBIMU OIIMOKaMH, BBITIOJIHEHBI BCE 3a/IaHKs, HO HE B ITIOJTHOM 00BEME

Yposens 2

[IporeMOHCTPUPOBAHEI BCe OCHOBHBIE YMEHUS aHAIM3UPOBATh 0a30BbIC MPEJMETHBIC HAYIHO-TEOPETHUECKIE
MPEJCTABICHUS O CYLIHOCTH, 3aKOHOMEPHOCTSIX, IPUHIIUIAX U OCOOCHHOCTSX N3ydaeMBbIX SIBICHUN U MPOLIECCOB,
pellleHbl BCe OCHOBHBIC 337[a4ll ¢ HETPYyOBbIMHU OIMOKAMHU, BBITIOJTHEHBI BCE 33JJaHUS B MIOJIHOM 00bEME, HO HEKOTOPBIS
Cc HegouETaMu

Yposens 3

ITpoIeMOHCTPHPOBAHBI BCE OCHOBHBIC YMEHHSI aHAIM3UPOBATh 0Aa30BbIC IIPEIMETHBIC HAYYHO-TEOPETHUECKIE
MPEACTABICHHS O CYIIHOCTH, 3aKOHOMEPHOCTSX, MPUHIIANIAX U OCOOCHHOCTSIX H3y4aeMbIX SBIICHUIN U MPOLIECCOB,
pELIeHBI BCe OCHOBHBIE 3aJIaUi C OTACIbHBIMU HECYLIECTBEHHBIMU HEI0YETAMM, BBIITOJHEHBI BCE 3aJaHMUS B TIOJIHOM
00BEMe

IIK-1.3: Baaaers HaBbIKAMH NOHUMAHUS U CUCTEMHOI0 aHAJIN3a 0230BbIX HAYYHO-TEOPEeTHYECKHUX NMpPeacTABICHU 11
peuieHust NpogeccHOHAIBLHBIX 3a1a4

Baagernp
Yposens 1 | IMeeTcss MUHUMaNIbHBIA HAOOP HABBIKOB MIOHMMAaHUSI K CHCTEMHOTO aHaJIn3a 0a30BBIX HAYYHO-TEOPETHUECKIX
MPEACTABICHUHN JUTSA PEIICHHs TPOGECCHOHATBHBIX 33134 C HErpyObIMH OIIMOKAMU U HEKOTOPBIMU HEIOUETaMH
VYposens 2 | [IpogemMoHcTprpoBaHbl 0a30BbIE HABBIKM HOHUMAHUS M CUCTEMHOI'O aHajIM3a 0a30BbIX HAYYHO-TEOPETUUECKUX
MIPEACTABICHUH JUTA PeIIeHNs TPOGECCHOHATBHBIX 331a4 C HEKOTOPBIMHU HeTouéTaMn
VYposens 3 | [IponeMOHCTPHPOBAHEI HABBIKK IIOHUMAHHUS U CHCTEMHOTO aHan3a 0a30BBIX HAYIHO-TEOPETHUSCKHUX MIPEACTABICHIH
JUTA petieHus npodeccHoHaNbHBIX 3aa4 0e3 omMO0K 1 HETOUETOB
4. CTPYKTYPA U COAEP KAHUE JTUCHUIIJINHbBI (MOAYJIS)
Koxn HanmeHoBaHHe pa3/ie/ioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JlutepaTypa u 3.1. pecypebl | IIpakr
3aHATHUSA 3aHATHA/ / Kype 10707 . O/T.
Paznen 1. Pa3gen 1. DiieMeHTHI TEOpUH
MHOKECTB
1.1 OCHOBHBIE TIOHATHS TEOPUU MHOKECTB, 3 2 VK-1.1 VK- JI1.1 JI1.2 JI1.3 JI1.4 JI1.5
orepaluy HaJ MHOKecTBamMH /JIex/ 1.2 VK-1.3 | JI1.6 JI1.7 JI1.8J12.1 JI2.2 J12.3
[K-1.1 IIK- | 31 22 33 34 35 26 37 38 B9
1.2 TIK-1.3




1.2 Onepanuy HaJl MHOKECTBaMHU. VK-1.1 YK- JI1.1 J11.2 J11.3 J11.4 JI1.5
Juarpammsl Buera /TIp/ 1.2 YK-1.3 JI1.6 JI1.7J12.1 J12.2 J12.3
IK-1.1 TIK- | 31 29233 34 95 56 37 38 29
1.2 TIK-1.3
1.3 Oynkunn u orodpaxenus /T1p/ VK-1.1 YK- JI1.1JI1.2 J11.3 JI1.4 J11.5
1.2 YK-1.3 JI1.6 J11.7J12.1 J12.2 J12.3
MK-1.1 TIK- | 31 29233 34 95 56 37 38 29
1.2 TIK-1.3
1.4 OtHomenusi. CBOWCTBA OTHOLICHUIA; VK-1.1 VK- JIT.1 JI1.2 J11.3 J11.4 J11.5
pa3OueHust U OTHOIIEHUE 1.2 VK-1.3 JI.6 JI1.7J12.1 J12.2 J12.3
SKBHBAJICHTHOCTH, OTHOIIICHHUS TIK-1.1 TIK- | D1 92 33 D4 25 236 O7 38 B9
nopsika /Jlex/ 1.2 TIK-1.3
1.5 OrromeHus. CBOMCTBA OTHOIIICHHI; VK-1.1 VK- JI1.1 J11.2 JI1.3 JI1.4 JI1.5
pa3OueHus U OTHOIIEHUE 1.2 VK-1.3 J.6 JI1.7J12.1 J12.2 J12.3
SKBUBAJIEHTHOCTH, OTHOLIEHHUS [IK-1.1 IIK- | 31 292 33 34 25 26 37 38 29
nopsiaka /TIp/ 1.2TIK-1.3
1.6 OyHKIINN 1 VK-1.1 VK- JIT.1J11.2 JI1.3 J11.4 JI1.5
otobpaxenus. /Cp/ 1.2 VK-1.3 JI1.6 JI1.7J12.1 J12.2 J12.3
IK-1.1 TIK- | 91 9233 54 35 36 37 38 39
1.2 TIK-1.3
1.7 OTHOIICHMS; CBOMCTBA VK-1.1 VK- JI1.1 JI1.2 JI1.3 JI1.4 JI1.5
OTHOLICHUH; pa30MeHUs U OTHOIICHUE 1.2 VK-1.3 JI1.6 J11.7J12.1 J12.2 J12.3
9KBUBAJIEHTHOCTH; OTHOILIEHHE [K-1.1 IIK- | 31 22 33 34 35 26 37 38 B9
niopsiaka /Cp/ 1.2 TIK-1.3
Pazpnen 2. Pazgen 2. OcHoBHBIE
MOHSATUSI KOMOMHATOPUKH U ee
KOH(pUIypauun
2.1 OCHOBHBIE TOHSATHUS YK-1.1 VK- JIT.1JI1.2 J11.3 JI1.4 JI1.5
KOMOMHATOPUKH 1.2 VK-1.3 JI1.6 JI1.7J12.1 J12.2 J12.3
/JTex/ [K-1.1 TIK- | 31 9233 34 35 56 37 38 B9
1.2 TIK-1.3
2.2 OCHOBHBIE TOHSTHUS VK-1.1 VK- JIT.1JI1.2 J11.3 JI1.4 JI1.5
KOMOHMHATOPUKHU 1.2 VK-1.3 JI1.6 JI1.7J12.1 J12.2 J12.3
Mp/ [K-1.1 TIK- | 31 9233 34 25 56 37 38 29
1.2 TIK-1.3
2.3 OCHOBHBIE TIOHSATHUS VK-1.1 VK- JIT.1 J11.2 J11.3 J11.4 JI1.5
KOMOWHATOPHUKH 1.2 VK-1.3 JI1.6 JI1.7J12.1 JI2.2 JI2.3
/Cp/ [K-1.1 TIK- | 31 29233 34 35 56 37 38 29
1.2 TIK-1.3
24 Pasmeruenus /TIp/ VYK-1.1 VK- JI1.1J11.2 J11.3 J11.4 J11.5
1.2 YK-1.3 JI1.6 J11.7J12.1 J12.2 J12.3
I[K-1.1 TIK- | 31 9233 34 35 56 37 38 29
1.2 TIK-1.3
2.5 Paszmemenus /Cp/ VK-1.1 YK- JIT.1J11.2 JI1.3 JI1.4 JIL.5
1.2 VK-1.3 JI1.6 J11.7J12.1 J12.2 J12.3
I[K-1.1 TIK- | 31 29233 34 25 56 37 38 29
1.2 TIK-1.3
2.6 Coueranus 1 ux VK-1.1 YK- JI1.1JI1.2 J11.3 JI1.4 J11.5
ocHOBHBIE (hopmyibl. buHoM HproToHa u 1.2 VK-1.3 JI1.6 JI1.7J12.1 J12.2 J12.3
CBOICTBa €r0 pa3iIoKeHUs IK-1.1 TIK- | 91 92 33 54 35 56 27 38 B9
/JTex/ 1.2 TIK-1.3
2.7 Coueranus 1 ux VK-1.1 YK- JI1.1 JI1.2 J11.3 JI1.4 J11.5
ocHOBHBIE (hopmyiel. buaoM HeroToHa u 1.2 VK-1.3 JI1.6 JI1.7J12.1 JI2.2 J12.3
CBOMCTBA €r0 Pa3JIoKEHUsI [IK-1.1 IIK- | 31 9233 34 25 26 37 38 29
Mp/ 1.2 TIK-1.3
2.8 Coueranus 1 X VYK-1.1 YK- JI1.1JI1.2 J11.3 JI1.4 J11.5
ocHoBHEbIE (hopmyibl. buHoM HbroToHa u 1.2 VK-1.3 JI.6 JI1.7J12.1 J12.2 J12.3
CBOICTBa €r0 pa3iIoKEHUs ITK-1.1 K- 013253343537 3839
/Cp/ 1.2 TIK-1.3
Pazgen 3. Paspen 3. DieMeHThI Teopun
rpa¢oB u cereil
3.1 OCHOBHBIE TTOHSATHUS TEOPUH VK-1.1 VK- JIT.1 J11.2 J11.3 J11.4 JI1.5
rpados; 1.2 VK-1.3 JI1.6 J11.7J12.1 J12.2 J12.3
MapHIPYyThI; HUKJIIBI; CBA3HOCTb. IK-1.1 TIK- | 91 9233 54 35 26 27 38 29
/JTex/ 1.2 TIK-1.3




32 OCHOBHBIE TTOHATUS TEOPUU 1 VYK-1.1 VK- JI1.1J11.2 J11.3 J11.4 JI1.5
rpados; 1.2 YK-1.3 JI1.6 J11.7J12.1 J12.2 J12.3
MapIIPYTHl; TUKIBL;, CBSI3HOCTH. /IIp/ [IK-1.1 TIK- | 31 9233 34 25 26 37 38 B9

1.2 TIK-1.3

33 Omnepanuu Haf 1 VK-1.1 YK- JI1.1JI1.2 J11.3 JI1.4 J11.5
rpadamu. 1.2 VK-1.3 JI1.6 JI1.7J12.1 JI2.2 J12.3
Hepesbs. Jlec. DiinepoBsl U IK-1.1 TIK- | 91 52 33 54 35 56 27 38 B9
TaMHJIBTOHOBBI 1.2TIK-1.3
rpa¢sr; iaHapasie rpador /TIp/

34 Omnepanun Haj 2 YK-1.1 VK- JI1.1J11.2 J11.3 J11.4 J11.5
rpadamu. 1.2 VK-1.3 JI1.6 J11.7J12.1 J12.2 J12.3
Hepesss. Jlec. DitnepoBs 1 MK-1.1 TIK- | 91 92323 54 35 236 37 38 39
TaMUJIbTOHOBBI 1.2 TIK-1.3
rpadwr; ianapusie rpader /Cp/

3.5 Martpuns! rpagos /Ip/ 1 YK-1.1 VK- JIT.1J11.2 J11.3 J11.4 JI1.5

1.2 YK-1.3 JI1.6 J11.7J12.1 J12.2 J12.3
MK-1.1 TIK- | 91 92323 54 35 56 37 38 39
1.2 TIK-1.3
Paznen 4. Pazgen 4.
IlepexnrouyarenbHble GyHKIMU

4.1 OCHOBHBIE JIOTUYECKHUE OIEPALHHU. 2 VK-1.1 YK- | JI1.1 JI1.2 JI1.3 JI1.4J12.1 J12.2
Crnoco6s1 3ananus [1®; cnennanbHbie 1.2 VK-1.3 J12.3
paznoxenus [1O /Jlex/ IK-1.1 TIK- | 31 2233 34 D5 56 37 38 29

1.2 TIK-1.3

4.2 OCHOBHBIE JIOTHUECKHE ONEPALIUY. 1 VK-1.1 VK- | JI1.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2
Cnoco6s1 3aganus [1D; cnenpanbHbIe 1.2 VK-1.3 J2.3
paznoxxenus [1O /TIp/ IIK-1.1 TIK- | 31 2233 34 25 56 37 38 D9

1.2 TIK-1.3

4.3 Hemnonuocteio 1 VK-1.1 VK- | JI1.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2
omnpeneneHHbie (dactHbie) [1D; 1.2 VYK-1.3 J12.3
MuHUMU3anus [1® v HEeMOJIHOCTHIO IK-1.1 TIK- | 91 92 33 54 35 56 27 38 B9
onpezeneHHbIx [1D 1.2 TIK-1.3
Mp/

44 HenomrocTei0 4 VK-1.1 YK- | JI1.1 JI1.2 JI1.3 JI1.4J12.1 JI12.2
omnpeneneHHble (d4actHoie) [1D; 1.2 VK-1.3 JI2.3
muHuMU3anus [1® 1 HenmoIHOCTHIO IK-1.1 TIK- | 91 52 33 54 35 56 27 38 B9
onpezeneHHbIx [1D 1.2 TIK-1.3
/Cp/

4.5 Teopema o 2 VK-1.1 YK- | JI1.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2
(YHKIIMOHATLHOU TTOJIHOTE; TIPUMEPHI 1.2 VK-1.3 JI2.3
(yHKIIMOHATEHO-TIOHBIX 6a3ucos /TIp/ IIK-1.1 TIK- | 91 92 33 54 35 26 27 38 29

1.2 TIK-1.3

4.6 Teopema o 3 VK-1.1 VK- | JI1.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2
(YHKIHMOHATBHOM TONHOTE; TPUMEPEI 1.2 VK-1.3 JI2.3
(YHKIMOHATBHO-TIOTHEIX Oa3ucos /Cp/ [IK-1.1 IIK- | 31 92 33 34 25 26 37 38 29

1.2 TIK-1.3
4.7 Pazpemmmeie u 2 VK-1.1 YK- | JI1.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2
Hepaspelu 1.2 VK-1.3 JI2.3
MBbI€ TIPOOJIEMBI; CXEMBbI aJITOPUTMOB; IK-1.1 TIK- | 91 52 33 54 35 56 27 38 B9
CXEMBI TIOTOKOB JTaHHBIX /JIex/ 1.2 TIK-1.3
4.8 Pazpemmmeie u 2 VK-1.1 YK- | JI1.1 JI1.2 JI1.3 JI1.4J12.1 JI2.2
Hepa3peruMble MPOOIEMBI; CXeMbI 1.2 VK-1.3 2.3
aJITOPUTMOB; IK-1.1 TIK- | 91 52 33 54 35 56 27 38 B9
CXEeMBI TOTOKOB AaHHEIX /[1p/ 1.2 TIK-1.3
Paznen S. Ilpome:kyrouHas arTecranust
5.1 Koncynsrars /Koncn/ 1 VYK-1.1 VK- | JI1.1 JI1.2 JI1.3J12.1 JI2.2 J12.3
1.2 VK-1.3 | 313233 343556 27 98 29
IK-1.1 IK-
1.2 TIK-1.3

52 Ox3amen /KAD/ 0,3 | YK-1.1 VK- | JI1.1 JI1.2 JI1.3J12.1 JI2.2 J12.3
1.2 VK-1.3 | 313233 343556 27 58 29
IK-1.1 IK-

1.2 TIK-1.3




5. OHEHOYHBIE MATEPHAJIBI

5.1. KourpoabHble BONPOCHI U 3aJaHUS

Bormpocsl k 3k3aMeHy M0 IUCKPETHON MaTeMaTHKe

Paznmen 1. OCHOBBI TEOPUU MHOXECTB

INonstre MHOXecTBa KoHEeUHBIE 11 GeCKOHEUHBIE MHOXKECTBA, ITyCTOE MHOXKECTBO. [T0IMHOKECTBO, KOJIMYECTBO IIOAMHOXKECTB
KOHEYHOT'0 MHOXeCTBa TeopeTHKO-MHOXKEeCTBEHHbIe TuarpaMMbl. Onepanuy HaJl MHOXKeCTBaMH (00beIUHEHHE, TepecedeHue,
JIOTIOJTHEHHE, TEOPETHKO-MHOKECTBEHHAsI pa3HOCTh M MX cBOHCTBA. DopMyita KOJMUECTBA HJIEMEHTOB B OOBCIMHEHHUH JIBYX.
KOHEYHBIX MHOJKECTB; COOTBETCTBYIOIMIAs (popMyrta 11 TpeX MHOXKeECTB. J[eKapToBO MPOM3BECHHE MHOXKECTB. JlekapToBa CTEIICHb
MHO>KECTBA.

Pasznen 2. AJITOPUTMHUYECKOE ITEPEUMCJIEHUE (TEHEPHPOBAHME) HEKOTOPBIX BUAOB KOMBMHATOPHBIX
OBBEKTOB

[onsTHE anrOpUTMUYECKOE NepedncIeHre (TEHEPUPOBAHNIE) SIEMEHTOB KOHEYHOTO MHOXKECTBA. | eHepHpOBaHKE JBOMYHBIX CIIOB
3aJlaHHOM IJIMHBI B CTAHAAPTHOM MOPSJKE clefoBaHus (MoBTOpeHne) ['eHepupoBaHue IBOMYHBIX CI0B 3aaHHO 1muHbl b nopsake
crrefoBaHus «Koabl ['pes». ['eHeprpoBaHUe 2IEMEHTOB AeKapTOBa MIPOU3BEACHI MHOXKECTB. | eHepupoBaHHe IIepecTaHOBOK
3aaHHON [UTHHEL [ eHepupoBanne K-351eMeHTHBIX TOAMHOKECTB JaHHOTO MHO-XeCTBa. [ eHepHpoBaHUe BCEX MOIMHOXKECTB
JAHHOTO MHOXECTBA.

Pasznen 3. DOPMVJIbI JIOTUKHN

Tems 3.1. OcHoBHEIE TOorHYeckue onepanni. @opmyns! Joruku. Tabmmma ncTHHHOCTH. [{M3BIOHKTHBHAS HOPMaibHas (epma
(AH®) duzsronktrBHas HopManbHas ¢opma (JJHD). [Tonarue Beicka3piBanre. OCHOBHBIE JIOTHUECKUE ONEpaIiy (N3 bIOHKIIHS,
npousBeieHHe (KOHBIOHKLUS ), UMILTHUKALUS, SKBUBAICHLU, oTpuLanue). @opMynsl Toruku. Tabnuia HCTUHHOCTU U METOAMKA e
nocTtpoeHus. ToxaecTBeHHO-UCTHHHBIE popMyisl. [IoHATHE IeMEeHTapHOE IPOU3BEICHNE; TOHATHE TU3BIOHKTHBHAS HOpMAaJIbHAS
dbopma (IHD). Meroauka moctpoerus TabmuIisl uctuHHOCTH 1 JIH® ympomennsiM metooM. Tema 3.2, 3aKOHBI JIOTHKH.
Ynporerue GopMyIl IOTHKK C HOMOIIBI0 PaBHOCUIIBHBIX IPeo0pa3oBbiBas PaBHOCKHIBHBIE (hOPMYIIBI; CBOHCTBA. 3aKOHBI JIOTHKH.
Metonuka yrpomieHns: GopMyIl JIOTUKH C HOMOIIBIO PaBHOCHIBHBIX IIpeoOpa3zoBaHuidl. MeTonuKa IpoBepKU IBYX (HOpMyl Ha
PaBHOCHIIBHOCTH € TIOMOIIBIO UX IpeIBapHTeNILHOTO yipomeHus. Tema 3.3. [IpoBepka TeOpeTHKO-MHOXECTBEHHBIX COOTHOIICHHH
¢ moMouTb0 (hopMyit Toruku COOTBETCTBHE MEXIY TEOPETUKO-MHOKECTBEHHBIX M JIOTHUSCKUMH oleparusaMi. [lepeBos TeopeTrnko
-MHOECTBEHHOTO BBIPA)KEHHSI B COOTBETCT-BYIOILYIO (hOPMYTy JTOTUKH. MeTouKa IPOBEPKH TEOPETHKO-MHOKECTBEHHBIX
COOTHOIICHUH C MOMOIIBIO (hOPMYIT JIOTHKH.

Pa3znen 4 BYJIEBbBI ®YHKIINN

Tema 4.1. byness! Bektopsl. bynesa ¢pynknust. Cosepirennas JJH® ITonstue Oynes Bektop. CoceHNE BEKTOPEL.
ITpoTrBOMONTOXKHBIE BeKTOpHI. Emuanynbiii N-MepHbIii ky0. [Tonstue OyneBa ¢pynkuus. Hocurens OyneBoit Gpynkmuu. Criocoobt
3aganus OyneBoii ¢pyakunu [IpoGirema nmpencrasnenns OymeBoit GpyHKmuy B Bue Gopmynsl goruku. CosepuienHas JJHD
IIpencraBnenue OyneBoit Gpynkiwn B Buae cosepuieHHoil [TH®. Tema 4.2. [Ipencrasnenne OyneBoi (yHKIUH B BUIE MHHUMAIBEHON
JH® Xapakrepuctuka JJH®; noustrue muaumanbHas JJH®. CooTBeTcTBHE MEXAY I'PaHSIMU eIMHHYHOTO N-MepHOro Kyba u
3JIeMEHTapHBIMU Tipou3BeneHusMu. [Ipencrapienne OyneBoi pyrakiun (N <= 3) B Bune munumanbHoi JJH® rpaduueckim
MmetogoMm. AnroputM Kgaitra. (st cirygas N > 3) Vipomernne Gopmyn goruku 1o muarMansHoi TH® (¢ yaeTtom HOBOTO
Mmatepuaia). Tema 4.3. [TomHoTa MHOXecTBa QpyHKUNU. Baxknelmme 3amMkHyThIe Kiacchl. Teopema [locrta [TonsiTue Boipaxkenue
onHUX OyneBbIX QyHKIHMIT yepe3 apyrue. [IpobiaeMa BO3ZMOKHOCTH BBIpaXKEHHs OHHUX OyneBbIX QyHKIMH yepes apyrue. [loaHoTa
MHO)kecTBa (DyHKIMI 3aMBbIKaHIe MHOXKecTBa (yHKIHH. [ToHATHE 3aMKHYTHIH Kitace GyHKIWi. BaxkHeHme 3aMKHYTBIE KITaCCHI:
TO (xnacc pynkumit, coxpanstomux koHcranty 0), T\ (kmace GyHKINA, COXpaHSIOMUX KOHCTaHTy 1), S (Ki1acc caMOBOHCTBEHHBIX
¢bynkuwit), L (knace nuHelHbIX QyHKIMiT), M (k1acc MoHOTOHHBIX (yHKUuiT) Teopema [octa, Illeddeporckue GpyHKIHH.
Oyukuus Hledpdepa u pyaknust [Mupca kak npocreiinve meddHepoBCKre GyHKITUH.

Pazpmen 5. [IPEAVKATBI. BUHAPHBIE OTHOIIEHI A

Tema 5.1. Ilpeaukats! [lonsTue npeankat. O6aacTh onpeaeneHus U 00JacTh HCTUHHOCTU NpeankaTa. OObIUYHBIE TOTHUECKUE
oliepalyy HaJl peanKataMu. KBantopHsle onepanuu Haj npexukatamu. [loHsTie npeankarHas GopMyia; cBOOOAHBIE U CBSI3aHHBIC
nepeMeHHBIe. [locTpoeHne oTpHIIaHMii K IpeAnKaTaM, COAEPKAIIM KBaHTOPHBIE oreparii. @opManu3anus MpeaioKeHuH ¢
MOMOIIBIO JIOTHKHY TpeauKaToB. CleI0BaHNEe OJHOTO MIPEAUKaTa U3 APYroro; paBHOCWIBHOCTB peaukaToB. Tema 5.2. bunapHsre
OTHOILICHUS

[NonsTHEe OMHAPHOE OTHOIICHHE; TPUMEpPH! OMHAPHBIX OTHOLIEHHH. JlarpaMMel OMHApHOTO OTHOIICHUS. PediekcrBHbIe OMHApHbBIE
otHomeHns1. CHMMeTpHUYHBIe OMHApHBIE OTHOIICHHMS. TpaH3UTHBHEIC OMHAPHBIC OTHOIIEHH. OTHOIICHNUS YKBIUBAICHTHOCTH,
TeopeMa 0 pa30MeHNH MHOXECTBA Ha KJIACChI SKBHBAIIEHTHOCTH.

Pasnen 6. HEKOTOPBIE SJIEMEHTBI TEOPUU 1 ITPAKTUKH KOAWUPOBAHI A

IMTonsaTne komupoBaHue. 3aqaun TEOPHH KOIUPOBAHUS U 00acTH ee IpuMeHeHus. KpaTkuii nctopudeckuii 0030p pa3BUTHS TCOPUH
U TIPaKTHKH KOAUpOBaHUs. AnaButHOE KogupoBanue. Anroputmsl Pano n XadhgmeHa ONTHMAIBHOTO KOJUPOBAHHUS.
JlexoaupoBanue 1o 3aaHHOMY KoJy. [ToHsiTie 0 muppocrcTeMax ¢ KOTKPBITHIM KIIFOUOM», X BO3MOXKHOCTSIX M IIPUIIOKEHHSX
Paznen 7. OCHOBBI TEOPUU 'PA®OB

7.1. Ilonstre HeOpHEHTNPOBAHHEIH Tpad. OCHOBHEIE onpenieNieHns. Teopema o cymMme creneHel BepmuH rpuda [Torsatre
HEOpUEeHTHPOBaHHBIH rpad. CrnocoOsl 3aganus rpada. Marpurna cmexsocTtd. [loarpad. [omnsrii rpag. ITyts B rpade. Lukn B
rpade. CBs3HBIH rpad; KOMIOHEHTHI cBsi3aHHOCTH Tpada. CreneHs BepuHbl Teopema o cyMMe creneMmcs BepinH rpada. Popmyna
KoJIndecTBa pedep B MOTHOM Tpade.

7.2. Anroput™ (poHTa BOTHEL. MeTpHUIecKHe XapaKTepHCTHKHU rpada. [BynoabHbIE Tpadbl

Auroput™ (GpoHTa BOJIHBI B rpade. MeToiKa BbIeIeHHs] KOMIIOHEHT CBS3HOCTH B rpade. MOCTBI H pa3/ie/IUTeIbHbIE BEPIIMHBI.
PaccrosiHne Mex Iy BepIInHaMH B rpade, onpe/eneHne, CBONCTBA, METONKA HaX0XKACHN. DKCICHTPUCHUTET BEPIINHBL. Pagnyc u
muametp rpada. LlenTpansHbie BepmuHbL. J[BynoabsHEIE Tpadsl MeToruka paco3HaBaHUS ABYAOIBHBIX rpadoB [TomHbrid
JIBYIOJIBHBIN Tpad.

7.3. Vzomopodusle rpader OnpeneneHue n3oMophHOCTH ABYX rpados. MeTonuka pacno3HaBaHUs H30MOP(QHOCTH




(memsomopdHOCTH} ABYX TpachoB.

7.4. DiinepoBbl ¥ raMIJIBTOHOBBI Tpadbl DitnepoB rpad. Teopema Ditnepa (KpUTepuu ditiepoBOCTH rpada). AIrOPUTM HAXOXKIACHUS
iiIepoBa KA B 3inepoBoM rpade. ['ammuasToHOB rpad. HexoTopsie TeopeMbl 0 paciio3HaBaHHH T'aMIIBTOHOBOCTH) rpada.

7.5. IInockue rpads! [lorarue mnockuii rpad. ['panu miockoi yknaaku miockoro rpada. Co-OTHOMEHUS MEXAY KOTHIECTBAMH
BepLIKB, pedep u rpaHeil B miockoM rpade. Teopema o Hemockux rpadax. [IpuMepsl Heruockux rpagos.

7.6. Huknuyeckuii panr rpada. Jepesbs. Koa [Ipydepa Iukmuueckuit panr rpada: onpeeacHue U BEIYUCTUTEIbHAS (GopMyJa.
Kpwurepwuii otcyrcTBus IUKIIOB B rpade. [lepeBbs k nx cBoiicTra. [lepeBbs ¢ IpOHYMEpPOBaHHBIMH BepIrnHamMu. Popmyna
KOJIMUeCTBa AePEeBhEB C 3aJaHHbIMU N-BepimuHamu. KoqupoBaHue AepeBbeB ¢ IPOHYMEpOBaHHEIMU BepinHaMu (ko [Ipydepa)
7.7 lonsitue opueHTupoBaHHbli rpad (oprpad). OcHoBHBIE onpernesnenus [loHsaTue opueHTHpOBaHHbIH Tpad {oprpad) Crnocoos!
3agaHus oprpada. Martpuma cMexxHOCTH [t oprpada. CTeneHs BXOAa M CTENEeHb BhIXoaa BepIunHEL. Mctounnk. Ctok. Teopema o
CyMMe CTETICHHEH Bxo/1a (BbIX0a) Bep-muH oprpada. OpHeHTHPOBAHHEIH MyTh. OpHEHTHPOBAHHBII ITUKII (KOHTYD).
OmHOCTOPOHHE-TIONHBIN oprpad.

7.8. JoctmxumocTs BepinH B oprpade. Anarpamma I'epra [ToHATHE TOCTIXKHMOCT OJJHOM BEPIIUHEI U3 IPYroOil BEPIINHEI B
oprpade. MHOXeCTBO JOCTHXKUMOCTH BEPIIMHBI. MaTpHuIla JOCTIKIMOCTH. DKBH-BAJICHTHOCTH (B3aMMOJIOCTIDKUMOCTE ) BEPIIUH B
oprpade; cBoiicTBa. Knaccel sxBuBaneHTHOCTH BepuH. Juarpamma I'epra. CHIbHOCBSA3HBI oprpad.

7.9. beckouTtypHbIii oprpad. YpoBHEBoOe HpeacTaBieHre 0eCKOHTYpHOTO oprpada. [ToHsaTre 6eckoHTYpHBIH oprpad. Teopema o
CYIIECTBOBAHMNH NCTOYHHKA M CTOKA B OECKOHTYpHOM oprpade. YpoBHEBoe IpecTaBlIeHne OecKOHTypHOTO oprpada. Meroanka
pEeIIeHNs 3a1a9H O TIOCIEJOBATEIFHOCTH € 3alaHHON CHCTEMOH yCIIOBHH (0 BOZMOXHOCTH 3aIIMCEH AJIEMEHTOB 3aIlaHHOTO
MHOY€ECTBA B BUJI€ TIOCIIE0BATEILHOCTH C YIETOM 3aJJaHHOM CHUCTeMBbI ycloBui Tuna «dnemenT a JJOJDKEH naxonutbes B
MOCJICIOBATEILHOCTH PAHBIIIE dJIeMEeHTa By»). 7.10. DHepoBbl U raMIIIbTOHOBBI oprpadsl Ditnepos oprpad. Kpurepuit
sitnmepoBocTH oprpada. MeToauka HaXOKICHHUS 3IepoBa IUKIA B ditepoBoM oprpade. ['amuisToHOB oprpad. Teopema o
CYIIECTBOBAHMH F'AMIJIBTOHOBA ITyTH B OHOCTOPOHHE-TIONHOM oprpade.

7.11. OpueHTHpOBaHHbIC IepeBbsi. BUHAPHBIC NepeBbs U UX UCIIOIB30BAHUE ISl OPraHU3AIMH XPAHCHHUS U TIOMCKA HH(POPMAIIUU
ITonsATHE OpHEHTHPOBAHHOE IEPEBO. Y CIOBHOE MPEICTaBICHHE OPHEHTHPOBAHHOTO JIEPEBa, BEICOTa OPHEHTHPOBAHHOTO JepeBa
Vcnonp30BaHMe OPUEHTHPOBAHHBIX AEPEBLEB AT IIPEACTABICHHUS CHCTEMBI BAPHAHTOB (JepeBo BapuaHToB). [loHsaTHE OMHApHOE
nepeso. Jucbananc BepiinHbl B OuHapHOM JiepeBe. KoanpoBanue OuHapHBIX epeBbeB. [IoHATHE OMHApPHOE JepEBO COPTUPOBKH.
METO/MKA €T0 MPEACTABIECHUS ISl 3aJaHHOM [10CIe0BAaTENbHOCTH OCTYNAIOUIUX 3JIEMEHTOB, UCIIOIb30BaHUE €T0 IS
OpTaHM3aI{ XPAaHEHHUS U TONCKa HHPOPMAIIHHL.

5.2. TeMbl NUCbMEHHBIX PadoT

KontponbHble 3aganus
1-10. Mcxons u3 onpeneneHN paBeHCTBA MHOXKECTB U ONepaIuii HaJ MHOJKECTBAMU, OKa3aTh TOXKIAECTBO M MPOBEPUTH €T0 C
MOMOIIBIO JUarpaMMbl Benna

11-20. Mcxons U3 CBOWCTB COYETaHU, BBIYMCIUTL CYMMY U IIPOBEPUTH CIPABEAIMBOCTb IIOIY4YEHHOTO PABEHCTBA Ipu n = 3, 4.

21-30. 3agaHa cuMMeTpUYHAas MaTpulia A HEOTPULIATEIILHBIX YHCIIE.
Hapucosats na mmockoctu oprpad G = (X, U) (eAMHCTBEHHBIH ¢ TOYHOCTHIO A0 H30MOPQHU3Ma), UMEIOMINH 3aJaHHYIO MaTpUILy A
cBoeil Matpulleit cMexxHocTd. Haiitn Matpuily mHIMIeHTHOCTH oprpada G.

31-40. 3agana popmyna ¢. OT hopMyIsl ¢ IEpeHTH K IKBUBAJICHTHOH eii popMylie Y Tak, YToObl (hopMylia y HE coZieprKalla CBI30K
"""y """, Mcxoas u3 HCTUHHOCTHBIX TAOJHIIL, T0Ka3aTh, 4TO (POPMYIIBI (@ U Y PABHOCHIIBHBI (JIOTUYECKU SKBUBAJICHTHBI). J{7st
¢dopmynst ¢ Hatitn CKH® u CAH®.

5.3. ®oHA OLEHOYHBIX CPEACTB

Jns maoxects A = {1,2,3} u B = {a} u ykaxxnTe MOIIHOCTb UX JeKapTOBa
MPOU3BEICHHUS:

DI,

2)2,

3)3,

4) 4,

5)9.

Ecnu Ha MHOXeECTBE BCex TPEYroJIbHUKOB HAa MIIOCKOCTHU PpACCMAaTPUBACTCSA OTHOILIEHUE
HO,I[O6I/IH, TO JaHHOC OTHOIICHUE ABJISICTCA OTHOIICHUEM ...

TOJIEPAHTHOCTH
nopsiaKa
SKBUBaJIEHTHOCTH

[onHbli HEOPHEHTUPOBAHHBIN Tpad) C YUCIOM BEPIINH N=4 ...
o0ajaeT 3MICPOBBIM IIUKJIOM

He 00J1aiaeT 3HIepOBBIM ITUKIOM+

MOXeT 00/1a1aTh HMIEPOBBIM IIUKIIOM - 3TO 3aBHCHUT OT YHCIIA YT

Ecnmn Ha MmHOXecTBe M 3a1aHO OTHOIIIEHHE A «X 3HAKOM C y», TOraa Ha OCHOBC JaHHOI'O COOTHOUICHUA HEJIb3s pa361/m> MHO>XECTBO
M Ha HETICPCCCKAIOINECS KIIACChI, TIOTOMY YTO




OTHOLICHUE A ...
HepeIIeKCHBHO
HECHMMETPHYHO
HETPaH3UTHUBHO

HE aHTHpe(IIEKCUBHO

ITyctoe MHOXECTBO 0 ... MOAMHOXKECTBOM HEKOTOPOTO MHOIKECTBA
OyneT cOOCTBEHHBIM

OyaeT HeCOOCTBEHHBIM

He OyleT HUKaKuM

HE BCET/Ia SIBISIETCS

OTHOUICHHE «X - TOOCTUTEIND Y» SBISCTCS ...
aHTHpe)ICKCUBHBIM

CUMMETPUYHBIM

TPaH3UTUBHBIM

AHTHCUMMETPUIHBIM

Ecnn Ha MHOecTBe M 3a/1aHO OTHOLIECHHE A «X 3HAKOM C y», TOT/1a Ha OCHOBE JIAHHOTO COOTHOIICHUSI HEJb3sl pa30MTh MHOXKECTBO
M Ha HemepeceKkaromuecs KIacchl, I0TOMY 4TO

OTHOILIEHUE A ...

HepedIeKCuBHO

HECUMMETPHYHO

HETPaH3UTHBHO

HE aHTUPE(ICKCUBHO

bunapHoe oTHOIIEHNE, 3aJaHHOE Ha MHOXKECTBE HATYPAJIbHBIX YHCEJI COOTHOILICHHEM X =
Y(mod3) (ocratku oTaeneHns Ha 3 paBHBI), SIBISETCS OTHOIICHHEM ...

TOJEPAHTHOCTH

HopsiiKa

SKBHBAJIEHTHOCTH

Juns rpaduka {(a,b), (c,d), (b,b)} ykaxure ero uHBEpCHIO
1) {(a,b), (d,c), (b,b)},

2) {l/(a,b), l/(c,d), l/(b,b)},

3) {(1/a, 1/b), (1/c, 1/d), (1/b, 1/b)},

4) {(ba), (d,c), (b,b)},

5) {(a,b),(c,d),(b,b)}.

[Hano cootBerctBue: I' = ({a, b, c,d}, {1,2,3,4,5}, {(a,2), (b, 2), (c,1), (c/,3)}).
KakuMu 13 nepedyrciaeHHbIX cBOMCTB obnamaet [ ?

1) Bcroy oTpenenéHHOCTD,

2) CIOpBEKTHBHOCTD,

3) GYHKIIMOHATILHOCTbD,

4) UHBEKTUBHOCTD.

JlaHO COOTBETCTBUE:

I' = ({MHOECTBOKPYrOBHa IJIOCKOCIT}, {MHOMXECTBOTOUYEK IJIOCKOCT\ , {KpYT, €ro NeHTp]) .
SABnsercs mu [ cooTBeTCTBHEM yKa3aHHOTO THMA?

1) OrobpaxkeHue «Hay,

2) OToOpakeHHe «BY,

3) Buekws,

4) BzanMHO-0THO3HAYHOE,

5) ®ynkuus.

Kakne n3 mepednciieHHBIX MHOYKECTB SIBJIFOTCS He Oouree, 4eM CYETHBIMU?

1) MHOkeCTBO BCEX Map pallOHAIbHBIX YHCEI,

2) MHOecTBO BCEX OKPYKHOCTEH Ha MIOCKOCTH,

3) MHOXeCTBO, ITOy9eHHOE 00BETHHEHHEM CIETHOTO YHCIIa CYETHBIX MHOXKECTB,
4) MHOXeCTBO TOYEK pa3pblBa MOHOTOHHO YOBIBaromel Ha [a, i] ¢pyHKIny,

5) MHO>ecTBO HppalMOHAIBHBIX Ynces naTepBana (1, 2).

Kakumu 13 nepedncIeHHBIX CBOMCTB 00J1a/1aeT OTHOMIICHHE HA MHOXKECTBE KHUTEIIeH
Poccun «BbITh 3siTEM»?

1) pedieKCUBHOCT,

2) anTupehICKCUBHOCTD,

3) CHMMETPHYHOCTS,

4) aHTHCUMMETPUYHOCTB,




5) TpaH3UTHBHOCTS,
6) CBS3HOCTb.

Kaxwue u3 otHomenuit Ha MmEOkecTBe cTyAeHToB UMCHUT sBASIOTCS OTHOIIEHUSIMH
SKBHBAJECHTHOCTH?

1) yuutbes Ha Kypc crapiie,

2) UIMETh OJJMHAKOBOE MM,

3) yuuThCs Ha pa3HBIX (aKyIbTeTax,

4) yIUTHCS HA OJJHOM M TOM JKe (pakyabTeTe,

5) OBITH Cympyramu.

Jnsa nannoit 6¢ / = (11001010) ykaxkute Bce €€ eIMHUYHBIE HAOOPHI :
1) (0,0,0)

2) (0,0,1)

3) (0,1,0)

4) (0,1,1)

5) (1,0,0)

6)(1,0,1)

7) (1,1,0)

8) (1,1,1)

YKakuTe 10CIeI0BaTeIbHOCTD CIIeA0BaHNs HAOOPOB MPH JIEKCUKOTpahMIeCKOM
YHOPSI0YMBaHUH:

a) (1,0,0,1)

6) (1,1,1,0)

B) (0,1,1,0)

r) (0,1,1,1)

CxonpKuMH crioco0aMu U3 KOOI KapT B 36 IHCTOB MOXKHO BBIOpaTh

HEeyIOopsI04EeHHBII Ha0op U3 5 KapT Tak, YToObI B 3TOM Habope ObLI0 ObI TOYHO 1 KOPOIIb, 2
namMel, 1 mmkoBas kapra?

1) 2080,

2) 3843,

3) 18208,

4) 693,

5) 17316

CKOJIBKO Pa3IMYHBIX CIIOB MOYKHO TIOJYIHTh IEPECTAHOBKOM OYKB CIIOBA aTaMaH,

B KOTOPBIX COTJIACHBIC HAYT B ayI)aBUTHOM IIOPSAKE, HO OYKBHI “a” HE CTOST psIoM?
1) 126,

2) 1560,

3) 36,

4) 4,

5) 288.

[MoacunTaTh KOMMYIECTBO PA3IHIHBIX MIEPECTAaHOBOK Iudp uucna 4954512, mpu
KOTOPBIX HUKaKHe 2 OTMHAKOBBIE IIU(PBI HE UAYT APYT 32 IPYTOM.

1) 660,

2) 246,

3) 864,

4) 106,

5) 5760.

CKOJIbKO CYIIECTBYET NEPECTAaHOBOK 8 pa3iIMYHBIX NPEIMETOB, IPH KOTOPBIX Ha
CBOMX IIEPBOHAYAIBHBIX MECTaX OKAXKYTCSI POBHO 6 MIIM POBHO 5 IpeMeToB?

1) 22296,

2) 140,

3) 385,

4) 1239,

5) 994.

Hanocstes 7 mudp 1,2,.., 7 Ha 7 pa3udHbIX MAapoB (Ha KK [Iap MUIIEM POBHO

o1y I (dpY), OCIIe YeTo Iapsl ITIOMEIIaeM B MeIIoK. 13 Menrka Haytady u3BJIeKaeMm map,
3aIUChIBaeM YHCIIO, H300paxEHHOEe Ha HEM U BO3BpaIl[aeM Iap B MEMIOK. JTa IMporexypa
MOBTOpsieTCs 5 pas.

CKOJIBKO CYILIECTBYET Pa3JIMUHbIX CIy4aeB, IPU KOTOPHIX CyMMa BBIIMCAHHBIX YHUCEI
OKa3anack OBl paBHOM 227

1) 2826,




2) 676,
3) 1340,
4) 1330,
5) 900

3amyckaeTcs 5 BOJTYKOB, Y KaXKJI0TO M3 KOTOPBIX 0 7 TpaHeil ¢ HAaHECEHHBIMHU Ha

HUX "nciamu 2, 3,4, 5, 6, 7, 8. CkompKuMu criocodamMu 9TH BOJTYKH MOTYT yIacTh, HaOpas
CyMMY B 24 ouKa, €CII BOTUKU HEPa3IUIUMBI?

1)4

2) 32

3) 19

4)8

5) 29.

CxonbKUMH c1Ioco0aMu MOKHO OIUTATUTh MapKaMu OaHAepoIs Ha cymMy 24 pyOuis, eciiu

€CTh HEOIPaHMUYEHHOE YMCII0 MapoK JOCTOMHCTBOM B 3,4,7 py0ueii u aBa criocoba, oTinyaronmecs
TOJBKO MOPSIIKOM HAKJICHKN MapOoK, CIUTAIOTCS Pa3INIHBIMH ?

1) 679

2) 140

3) 155

4) 131

5) 185

KoneuHnoe MHOKECTBO, COCTOSILEE U3 N DJIIEMEHTOB, HUMEET ...
1 HECOOCTBEHHOE IIOIMHOKECTBO

2 HECOOCTBEHHBIX ITOJMHOMXKECTBA

N HECOOCTBEHHBIX ITOJIMHOKECTB

n2 HeCOOCTBEHHBIX ITOAMHOXKECTB

Ecnu u3 BeickasbiBanus S1 cienyer S2 1, HA000poT, U3 S2 cieayet S1 , TO BEICKA3bIBAaHHS
S1 u S2 ... 5KBUBaJICHTHBIMHU

SIBIISTIOTCS

HE SIBIISIIOTCS

MOTYT SIBJIATBCS, @ MOTYT U HE SIBIATHCS

JuctpuOyTuBHBIE 3aKOHBI OyNeBOi anreOphl U anreOps! AeHCTBUTEIBHBIX YHCEI ...
COBIIA/IAI0T

HE COBIAJIAIOT

COBMAJAlOT B YACTHOM CIIydae

Ecnu nanbl 1Ba Bbicka3biBaHusl - S1 («Eciu TpeyroJibHUKU PaBHbI, TO PaBHBI HX
cTopoHbI») 1 S2 («CTOPOHBI TPEYrOJIEHUKOB PABHBI TOTIA M TOIBKO TOT/2, KOTIa PABHBI
TPEYrONBbHUKNY), - TO MOXKHO YTBEP)KIATh, UTO ...

u3 S1 cnegyer S2

u3 S2 cnenyer S1

HU OJTHO U3 BBICKA3bIBAHUHN HE CIIEAYET U3 JPYroro

5.4. IlepeueHb BUAOB OLICHOYHBIX CPEACTB

3aganust co cBoOogHO KOHCTpYyHpyeMbIM oTBeToM (CKO) mpeamonaraer coctapieHNe pa3BepPHYTOTO OTBETAa Ha TEOPETUUCCKUI

BOIpOC. 3aiaHKe ¢ BEIOOPOM 0o1HOTO BapuaHTa otBeta (OB, B 3ajaHMM JaHHOTO TUIIA MIPeJIaraeTcsi HECKOJIbKO BapUaHTOB OTBETA,
Cpeay KOTOPBIX OJIMH BEPHBIN. 3aianusi co cB0001HO KoHCTpyrupyeMbiM oTBeToM (CKO) mpennosaraet cocTaBiIeHHE pa3BEPHYTOrO
OTBETa, BKIIFOYAIOIIETO ITOJIHOE PEIICHHUE 3a/Ia4H C IMOSICHEHHSIMH.

6. YA EBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHOBHAasA JIMTEpPaTypa

ABTOpLI, COCTAaBUTCIIN

3arnaBue

I/I3I[8.T€J'IBCTBO, ron

JI1.1 |Cenpx U. 10, JluckpeTHas MaTeMaThka: Y4deOHoe ocooue Mocksa: KnoPyc, 2021, URL:
I'pebenmuxos 1O. b. https://book.ru/book/938234
JI1.2 | Tuxonos C. B. JuckpeTHas Mmarematuka aisi Ou3Hec- Mocksa: Pycaiinc, 2021, URL:
MHPOPMATHKOB: YueOHOE mocodue https://book.ru/book/938267
JI1.3 | Xonakos B.E., JuckperHas MaTeMaTnka: YdaeOHoe mocobue Mocksa: OOO "Hay4yHo-u31aTenbCKUH LEHTP

Coxonosa H.A.

NH®PA-M", 2020, URL:
http://znanium.com/catalog/document?
1d=359559




ABTOpBI, COCTABUTETH

3arnaBue

W3naTenbcTBO, TOJ

JI1.4 [Bopouenko A.A., JuckperHas MaTeMartuka. 3afauu u ynpaxkueHus | Mocksa: OOO "HayuHo-n3naTenbckuif HEeHTp
®enoposa B. C. C pemeHUsAMH: Y 4eOHO-MEeTOANnYECKast MH®PA-M", 2020, URL:
JuTeparypa http://znanium.com/catalog/document?
1d=363075
JI1.5 |T'yceBa A.M., Kupees | duckpernas maremaruka. COOpHUK 3a/1a4: Mocksa: OOO "KYPC", 2021, URL:
B.C. VYuebHoe nmocobue http://znanium.com/catalog/document?
1d=364300
JI1.6 |T'yceBa A.W., KupeeB | IuckpeTHas MaTemMaTHKa: Y 4eOHUK Mocksa: OO0 "KYPC", 2022, URL:
B.C., Tuxomupona https://znanium.com/catalog/document?
AH. 1d=379469
JI1.7 | Mowuceenkona T.B. JIuckpeTHas MaTeMaThka B puMepax | 3afadax: | KpacHospck: Cubupckuii denepaabHbIH
YuebHoe mocobue yruBepcutet, 2018, URL:
http://znanium.com/catalog/document?
1d=380216
JI1.8 | Anekcees B. b. JluckpeTHas MaTeMaTuka: Y4eOHUK Mocksa: OOO "Hay4yHo-u3gaTensCKuid EHTP
NH®PA-M", 2022, URL.:
http://znanium.com/catalog/document?
1d=386831
6.1.2. JlonosiHuTeEIbHAS JIUTEPATYpa
ABTOpBI, COCTABUTEIH 3arnaBue W3znarenbcTBoO, TOA
JI2.1 | Camponos U.B., CrenuanbHbIe TJIaBbI MaTEMaTHKH. JIUCKpeTHas Boponex: ®I'BOY BIIO BIJITY um. I".®.
3roxuH I1.H. MareMartuka: YdeOHoe rmocobue Mopozona, 2014, URL:
http://znanium.com/catalog/document?
1d=14996
JI2.2 | Penpkun H. I1. JuckpeTrHas Mmaremaruka: Y4eOHUK Mockga: U3natenbckas ¢upma "dusnko-
MaTeMaTHdecKas
sreparypa” (PU3MATIINT), 2009, URL:
http://znanium.com/catalog/document?
1d=215972
JI2.3 |Kopuaruna E.B., JluckpeTHas MaTemMaTuka: Y4ueOHOe ocooue Boponex: ®eaepanbHoe Ka3eHHOE
Kysbmenko P.B. 00pa3oBaTeIbHOE YUPEXKICHHE BHICIIIETO
po¢eCCHOHATBHOTO 00pa30BaHUS
«Bopounexckuii uactutytr ®CHUH Poccumy,
2019, URL:
http://znanium.com/catalog/document?
id=357043
6.2. DiieKTpOHHbIE YueOHble U3JaHHUs M JJIeKTPOHHbIE 00pa3oBaTe/IbHbIe pecypehl
D1 | WuTepHer yHuBepcuTeT HHPOopManoHHbIX TexHonorud MHTYUT. - Pexxum moctyna:
https://www.intuit.ru/studies/courses
32 | EcTecTBeHHO-HAay4IHEIA 00pa30BaTeNBHEIN HOpTal. - Pexnm moctyma: http:/www.en.edu.ru/
23 | denepanbHbIi EHTP HHPOPMAIMOHHO-00Pa30BaTEIBHBIX PeCypCcoB. - Pexxum poctyma: http:/fcior.edu.ru/
24 Enmunoe okHO mocTyma kK 00pa3oBaTeNlbHBIM pecypcaM EniHOe OKHO JocTyma K 00pa3oBaTelbHBIM PecypcaM. -
Pexxum noctyma: http://window.edu.ru
35 | OnexTpoHHas OnOMMOTEYHAs cHcTeMa Znanium . - Pexxnm moctyma: http://new.znanium.com/
D6 | DnextponHas OubmMoTeyHast cucrema Ibooks . - Pexxum nmocrtyna: http://www.ibooks.ru
37 | DnextpoHHas Oubmmoreynas cuctema BOOK.ru . - Pexxnm nmoctyma: http://www.book.ru
28 | Dnektponnsie pecypehl Akanemun UMCUT . - Pexxum nmoctyma: http://eios.imsit.ru/
29 | Web-pecype «Odunmanbubiii caiit Axkagemun UMCUT . - Pexxum moctyma: http://imsit.ru
6.3.1. JInneH3noHHOE ¥ CBOOOHO PACIPOCTPAHIEMOE MPOrPaMMHOe ofecneueHne, B TOM YHCJIe 0Te4eCTBEHHOT0
MPOU3BOJICTBA
6.3.1.1 | Windows 10 Pro RUS Onmneparnunnas cuctema — Windows 10 Pro RUS Tloamucka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | AAunexc bpaysep bpayzep Aunnexc bpayzep Jlunensnonnoe cornamnienre Ha UCTOIb30Banue mporpamm Auaekc bpaysep
https://yandex.ru/legal/browser_agreement/
6.3.1.3 | Mozilla Firefox Bpaysep Mozilla Firefox IIporpammuoe obecnieuenue no muiensuu GNU GPL
6.3.1.4 | LibreOffice OducHusriii naker LibreOffice ITporpammuoe obecneuenue no muier3uu GNU GPL
6.3.1.5 | MS Access 2016 CYBJ] Microsoft Access 2016 TTogmucka Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021

6.3.2. Ilepeyenn npodeccHOHATBHBIX 023 AaHHBIX U HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Koncymsrant IImroc http://www.consultant.ru




6.3.2.2

Global CIO O¢uunansusiii nopran UT-gupextopos http://www.globalcio.ru

6.3.23

ARIS BPM Community https://www.ariscommunity.com

6324

ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML

6.3.2.5

HCO MexayHapomHasi OpraHH3aIist 0 CTaHAapTU3anuu https:/www.iso.org/ru/home.html

6.3.2.6

POCCTAHJAPT ®enepaibHOE areHTCTBO 110 TEXHUYECKOMY PETYIMPOBAHUIO U METPOJIOTUU
https://www.gost.ru/portal/gost/

6.3.2.7

Kogekc — [Ipodeccronanbublie cnpaBouHble cucteMsl  https://kodeks.ru

7. MTO (0o6opynoBaHue U TeEXHHYECKHE CPEICTBA 00yUeHUsI)

Ayn HaunmenoBanue I10 OcHarienmne
208 INomemenue s Windows 10 Pro RUS 19 mocamo4YHBIX MecT, pabodee MECTO IpeToaBaTes,
MpOBEACHHS 7-Zip 10 xomnerorepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3aHATHHA SAunexc bpayzep 16I'6/SD7SB6S-128G+ST500DMO002/Radeon R7 200/Realtek
JIEKIIMOHHOT'O Mozilla Firefox PCle GBE
THUIa, LibreOffice 9 xommbrorepos A320M-H-CF/AMD Ryzen 5 2600/DDR4-
CEMHHAPCKOT0 LibreCAD 2666-161'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
THIIa, KYPCOBBIX Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
pabot (kypcoBeix | Notepad-++. 1 xommprotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
MIPOEKTOB), 1C:IIpeanpustue 8. Kommuek 8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
TPYIIOBBIX U Kaspersky Endpoint Security HD-5700 Realtek PCle GBE
uHAuBUAYanbHBIX | MS Access 2016 10 monuropoB Philips 274E5QSB 27~
KOHCYJIbTaLU, MS Project Pro 2016 1 monuTop Samsung SyncMaster E1720
TEKYILEro MS SQL Server 2019 11 KOMIUIEKTOB KJIaBHATypa-+MbIIlb
KOHTPOJIA U MS SQL Server Management 1 mpunTep HP LaserJet 1018
IIPOMEKYTOUHOM Studio 18.8 1 xommyTaTop Heynpasistemslit TL-SG1024D
aTTECTALUH. MS Visio Pro 2016 MexaucuuruinHapHas nabopatopHas cranuus NI ELVIS 11 u
MS Visual Studio Community IO Circuit Design Suit
Edition Jlaboparopusi cCXeMOTEXHHUKH (HEOOXOAMMO HAINIHE JIal.
Visual Studio Code cranuuu ELVIS) [IpakTrukym 1mo nudpoBbIM dJIeMEeHTaM
Blender BBIYHCIIUTEIBHON B HH)OPMAIOHHO-U3MEPUTEIBHON
Gimp TeXHHUKN (HE0OX0AMMO HAIMINeE 1a00paTOpHOIl CTaHIINU
Maxima ELVIS) JIabopaTopus IpoeKTHPOBaHUE IIH(PPOBBIX YCTPOUCTB
Oracle VM VirtualBox u nporpammuposanus [IUIMC (Heo6xonumMo Hamuuue
StarUML V1 nabopatopHoii craniu ELVIS) Kommuiekt akceccyapos NI
PostgreSQL myRIO Starter Accessory Kit (ormronansro) Komrmrexr
IntelliJ IDEA akceccyapoB NI myRIO Mechatronics Accessory Kit
PyCharm Community Edition Kommekt akceccyapoB NI myRIO Embedded Systems
Eclips Accessory Kit JIabopaTopust mporpaMMHpPOBaHHS
Adobe Reader DC BCTPaMBaeMBIX cHcTeM JIOKanbHBIC BEIMUCIUTETBHBIC CETH
Diptrace (reobxoaumo Hanuuue naboparopHoit cranuuu ELVIS)
Embarcadero RAD Studio XE8 IIpombltiieHHBIE HHTEP(EHCHI U TPOTOKOJIBI (TIPOrpaMMHast
Arduino Software (IDE) Bepcmst) Akagemudeckas nuneHsust NI LabVIEW na
NetBeans IDE HEOTPaHUUCHHOE KOJI-BO paboumX MecT B Impeaenax Ka(eapsl.
ZEAL Arduino Robot.
Klite Mega Codec Pack 1 UnrepaktnBHas nocka EliteBoard WR-84A10 ¢ mpoekTopoM
MS Office Standart 2007 ViewSonic PS501X
NI LabVIEW Full
232 ITomerenue aisa 7-Zip 32 mocaouHBIX MECTa, MPEINoIaBaTeIbCKOe MECTO, JTOCKA,
MIPOBECHUS Sunexc bpayszep MYIBTHMETUHHEBIN TpoeKTop (epson eb-w7), 3KkpaH,
3aHATHH LibreOffice MIEPEHOCHON HOYTOYK
JICKIIMOHHOT'O THIIA
308 [Momermenue mmnst 7-Zip 60 mocaJoYHBIX MECT, MPENOoAaBaTeIbCKOE MECTO, JOCKA,
MIPOBEICHUS Supexc bpaysep MYJIbTAUMEIUIHBIN TPOSKTOP (TIEPESHOCHOH ), IEPSHOCHO
3aHSATHHA LibreOffice HOYTOYK
JIEKIIMOHHOTO THIIA
303 IToMmerenue aisa 7-Zip 79 mocagOYHBIX MECT, MPEToAaBaTeIbCKOE MECTO, TOCKA,
MPOBEACHUS Sunekc bpayzep MYJIBTUMEIUIHBIHN TpoekTop (epson eb-w7), skpaH,
3aHATUI LibreOffice MIEPEHOCHON HOYTOYK
JIEKIIUOHHOTO
THIIA,
CEeMHUHaPCKOTO

THIIA, KYPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIITOBEIX U




WHAUBUAYAJIBbHBIX

KOHCYJbTALINM,
TEKYILETO
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTeCTaluH.

208 ITomemenue s Windows 10 Pro RUS 19 mocamoyHBIX MecT, pabodee MeCTo MperoaaBaTes,
IIPOBEICHUS 7-Zip 10 xommeiotepoB H97-PLU/INTEL 15-4460/DDR3-1333-
3aHATHIA Sunexc bpayzep 16I'6/SD7SB6S-128G+ST500DMO002/Radeon R7 200/Realtek
JICKIIMOHHOTO Mozilla Firefox PCle GBE
THUIA, LibreOffice 9 xommeroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
CEMHHAPCKOI0 LibreCAD 2666-16I'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
THIIa, KYPCOBBIX Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
pa6ot (kypcoBbix | Notepad++. 1 kommbroTep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
MIPOEKTOB), 1C:IIpenmpustne §. Kommexr 8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
TPYIIIOBBIX U Kaspersky Endpoint Security HD-5700 Realtek PCle GBE
WHAUBUAYATbHBIX | MS Access 2016 10 monutopos Philips 274ES5QSB 277
KOHCYJbTalNH, MS Project Pro 2016 1 monutop Samsung SyncMaster E1720
TEKyLIEro MS SQL Server 2019 11 KOMIUIEKTOB KIaBUATypa+MbllIb
KOHTPOJIS U MS SQL Server Management 1 npunTep HP LaserJet 1018
MPOMEKYTOTHOH Studio 18.8 1 kommyTaTop Heynpasisiemsrit TL-SG1024D
aTTeCTalnM. MS Visio Pro 2016 MesxaucunmminHapHast taboparopHas crarnust NI ELVIS I u

MS Visual Studio Community IO Circuit Design Suit

Edition Jlabopatopusi CXeMOTEXHHUKH (HEOOXOAMMO HAINIHE J1al.
Visual Studio Code cranuuu ELVIS) [paktrkym 1o nud)poBBIM dlieMeHTaM
Blender BBIYHUCIUTENBHON U HH()OPMAI[HOHHO-U3MEPUTETBHON

Gimp TEXHHUKH (HE0OX0IMMO HaIH4HUe JIaOOpaTOPHON CTAHLIUU
Maxima ELVIS) Jlabopartopus mpoekTHpoBaHHe H(POBBIX YCTPOHCTB
Oracle VM VirtualBox u nporpammupoBanus [TJINC (Heobxoxnmo Hamuaue
StarUML V1 nabopatopHoit ctaniuu ELVIS) Kommiekr akceccyapos NI
PostgreSQL myRIO Starter Accessory Kit (omuuonansno) KoMriekr
IntelliJ] IDEA akceccyapoB NI myRIO Mechatronics Accessory Kit
PyCharm Community Edition Kommekt akceccyapoB NI myRIO Embedded Systems
Eclips Accessory Kit JlTabopaTopust mporpaMMUpOBaHUS

Adobe Reader DC BCTpanBaeMbIX cucTeM JIoKallbHbIe BEIYUCIUTEIbHBIC CETH
Diptrace (meobxoammMo Hanmune aboparoproit crannun ELVIS)
Embarcadero RAD Studio XE8 IIpomsiienHsle HHTEP(HEHCH U MPOTOKOIIBI (IPOrpaMMHAs
Arduino Software (IDE) Bepcus) Akanemudeckas auneHsus NI LabVIEW Ha
NetBeans IDE HEOTPaHUYCHHOE KOJI-BO pabOUMX MeCT B Ipeienax Kadeapsl.
ZEAL Arduino Robot.

Klite Mega Codec Pack 1 UutepaktuBHas nocka EliteBoard WR-84A10 ¢ mpoekropom
MS Office Standart 2007 ViewSonic PS501X

NI LabVIEW Full

232 [Tomemenue mist 7-Zip 32 noca0YHBIX MecCTa, MPEeno1aBaTelIbCKoe MECTO, J10CKa,
MIPOBEICHUS Sunnexc bpaysep MYJIbTUMEIUIHBIN TpoeKkTop (epson eb-w7), akpaH,
3aHATHH LibreOffice MIEPEHOCHOW HOYTOYK
JIEKIIMOHHOTO THIIA

308 [Homemenue nns 7-Zip 60 mocaJ0uHBIX MECT, IPEI01aBaTeIbCKOe MECTO, JIOCKa,
[IPOBECHUS Snpexc bpaysep MYJIbTUMEIUIHBIN TPOEKTOP (EPEHOCHOIT), TEPEHOCHO
3aHATHHA LibreOffice HOYTOYK
JIEKIIMOHHOTO THIIA

303 [Tomemenue mist 7-Zip 79 mocaO0YHBIX MECT, IPEI01aBaTeIbCKOE MECTO, JTOCKa,
IIPOBEIECHUS Snnexc bpaysep MYJIBTUMETUHHBIN IpoeKTop (epson eb-w7), skpaH,
3aHATHHA LibreOffice MEPEHOCHOM HOYTOYK
JICKIINOHHOTO
THIIA,

CEMUHAPCKOTO

THUIA, KyPCOBBIX
paboT (KypCcoBbIX
MPOEKTOB),
IPYNIOBBIX U
WHIABUTYaJIbHBIX
KOHCYJbTalUH,
TEKYIIEro
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTallUH.




128 ITomemnienue s 7-Zip 30 mocagoYHBIX MECT, MPEToAaBaTeIbCKOE MECTO, TOCKA,

MPOBEACHUS Sunekc bpayzep MYJIBTUMEIUNHHBIA TPOEKTOP (TIEPEHOCHOH ), TEPEHOCHON
3aHATHI LibreOffice HOYTOYK
JIEKLIHOHHOT'O THIA

206 ITomemnienue as 7-Zip 56 mocagOYHBIX MECT, MPEToAaBaTeIbCKOE MECTO, TOCKA,
MPOBEACHUS Supexc bpaysep MYJIbTUMEIUIHBIN TPOEKTOP (MEPEeHOCHOIT), TEPEeHOCHO
3aHATHN LibreOffice HOYTOYK
JIEKLIMOHHOTO
TUIA,
CEMHHAPCKOIo

THIIa, KYPCOBBIX
paboT (KypCOBBIX
MIPOEKTOR),
TPYIOBBIX H
WH/IBUTYyaTbHBIX
KOHCYJbTalUH,
TEKYILEro
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTallUH.

8. METOAMYECKHUE YKA3AHMS JJI51 OBYUYAIOLMXCS 10 OCBOEHUIO AU CLIAIIIMHEBI (MOLY.JIST)

B cootserctBun ¢ TpedosanusMu @PI'OC BO no HanpaBneHHIO TOATOTOBKH pPealn3anusl KOMIETEHTHOCTHOTO TOAX0a
HpeIycMaTpPHBAET UCIIOIBb30BaHNE B yIeOHOM MPOIECCe aKTHBHBIX U MHTEPAKTHBHBIX (JOpPM NpoBeneHus 3aHsTHH (pa3dop
KOHKPETHBIX 3aJ1a4, IPOBEACHNE OIHII-0IIPOCOB, NCCIIEOBATEILCKIE PaOOTHI) B COUCTaHUH C BHEAYAUTOPHOI PabOTOH ¢ IeNTbIo
(hopMupOBaHUS U Pa3BUTHS MPOPECCHOHATIBHBIX HABBIKOB 00YJaOIMXCSL.

JlexumonHble 3aHATHs AonoiaHsroTes [13 u pasnuunsiMu popmamu CPC ¢ yaeOHOM 1 HaydHOH JuTepatypoii B mpornecce Takoit
paboTHI CTYACHTHI MPHOOPETAIOT HABBIKH «TITYOOKOTO UTEHHUS) - aHAIN3a W HHTEPIIPETAINH TEKCTOB IT0 METOJIOIOTHH M METOJIIKE
JUCIUIIAHEL

Y4eOHbIit MaTepual o JUCHUIUINHE «/IUCKpeTHas MaTeMaTUKa» pa3/ielleH Ha JOTHYeCKH 3aBepIICHHbIE YacTH (MOLYIIHN), TOocTe
U3Y4EHHs, KOTOPBIX PEIycMaTPUBAETCS aTTecTalus B (JOpMe MUCbMEHHBIX TECTOB, KOHTPOJIBHBIX PadoT.

PaboTs! onieHMBatOTCA B Oayuiax, CyMMa KOTOPBIX JaeT PeHTHHT Kakaoro o0ydaromerocs. B 6aymrax oreHHBalOTCS HE TOJIBKO
3HAHUS U HABBIKK OOYJAIOMINXCS, HO ¥ UX TBOPUECKHE BO3ZMOXKHOCTH: aKTUBHOCTh, HEOPAWHAPHOCTH PELICHUH OCTaBICHHBIX
npo6aem. Kaxplii Moxyib y4eOHOH ANCIUIUIMHEL BKIIFOYaeT 00s3aTeNbHbIe BUABI paboT — iekuud, 113, pasmnunsie Buast CPC
(BBITTOSTHEHNE TOMAIIIHUX 3aJaHUIT IO PEIICHHUIO 3a/1a4, MOJTOTOBKA K JEKIUSAM U MIPAKTHICCKUM 3aHATHIM).

®dopma TeKyIIero KOHTPOJIS 3HAaHUH — paboTa CTy[eHTa Ha IPaKTUIEeCKOM 3aHATHH, onpoc. Popma MpoOMeKyTOUHBIX aTTEeCTaINi —
KOHTpOJIbHAs paboTa B ayIUTOpUH, JoMaIHss pabota. Mtorosas ¢popma KOHTPOIISI 3HAHUI IO MOAYIISIM — KOHTPOJIbHas paboTa ¢
3aJadaMu 110 MaTepUaIy MOIYJIs.

MeTtoandeckue yKka3aHUs IO BHIMOTHEHHIO BCEX BHIIOB yIeOHOH pabOThI pa3MeleHbI B JJIEKTPOHHOW 00pa3oBaTeIbHOM cpee
aKaleMHH.

MeTtonuyeckre ykazaHusl 1 MaTepHalIbl 110 BUAAM y4eOHBIX 3aHATHH 110 TUCIHUILTIHE:

Bun yaeOHBIX 3aHATHIA, padoT - OpraHusarys AeSTeTbHOCTH 00yJaromierocs

Jlexmust -  Hammcanne xoHCHEKTa JIEeKIUil: KPaTKO, CXEMATHYHO, MTOCIEAOBATEIFHO (PUKCHPOBATE OCHOBHEIE
MOJOKEHHUS, BBIBOJBI, (DOPMYIUPOBKH, 0000IIEHNs, OTMEUaTh BaXKHbIE MBICIH, BBIIEISATh KIIIOUYEBbIE CI0BA, TEPMHUHBL [IpoBepka
TEPMHUHOB, MTOHATHH C IIOMOIIBIO SHIUKIIONEANH, CII0Bapel, CIPABOYHUKOB C BHIMHMCHIBAHUEM TOJIKOBaHHUH B TeTpanb. OO03HAUNTh
BOIIPOCHL, TEPMUHBI, MaTEpUaJl, KOTOPBIA BBI3bIBAET TPYJHOCTHU, IIONBITATHCS HAIITU OTBET B PEKOMEHAYEMOM JINTEPATYpE, ECIIU
CaMOCTOSITENBHO He yHaéTcs pa3oOpaThes B MaTepuane, Heo0X0IUMO C(hOpPMYIUPOBATh BOIPOC U 334aTh MPEIOaBaTEII0 Ha
KOHCYJIBTAIMH, HA IPAKTHYECKOM 3aHTHH.

ITpakTuueckue 3aHATUSL - KorcnektipoBanne uCTOUHNKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIHH, ITOJrOTOBKAa OTBETOB K
KOHTPOJBHBIM BOIIPOCAM, IPOCMOTP PEKOMEHyeMOH JINTEpaTyphl, paboTa ¢ TeKCTOM. BBITIONHEHNE MPaKTHYECKUX 321349 B
WHCTPYMEHTAJIbHBIX CpeAax. BrimonneHue npoekToB. Pemenne pacuéTHO-rpaduueckrx 3aJaHuid, pelieHue 3ajad 1o aaropuTMy u
ap.

CamocrositensHas pabora - 3HaKOMCTBO C OCHOBHOW U JIOIOJHUTENBHON JIUTEPATypO, BKIIIOYasl CIIPAaBOYHbIE U3JAHUSA,
3apyOexHbIe HICTOYHUKH, KOHCTIEKT OCHOBHBIX IOJIOXKEHUH, TEPMHHOB, CBEACHHUHN, TPEOYIOIUXCS IS 3aIIOMUHAHHS U SBIISIOMINXCS
OCHOBOIIOJAralomuMH B 310l TeMe. CocTaBleHHe aHHOTALUI K IPOYUTAHHBIM JTUTEPATYPHBIM HCTOYHUKAM U JIP.

9. METOIMYECKHUE YKA3AHUSA OB YYAIOINMMCH IO BBIINNOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMH 3a/la4yaMH CaMOCTOSITEILHOH pabOThI CTYICHTOB, SIBISIOTCS: BO—TIEPBBIX, IIPOIOJDKEHUE H3YUCHUS AUCIUIUINHEL B
JAOMalllHUX YCJIOBHUAX IO IPpOrpaMme, HpeZ[J'IO)KCHHOﬁ npernoaaBaTeJIieM; BO—BTOPbBIX, IPUBUTUC CTYACHTAM MHTCPECA K TEXHUYCCKOHN
U MaTeMaTHUYCeCKOIl TuTepaType, HHKEHEepHOMY Aely. M3ydeHne u n3noxeHne HH(GOPMAIUH, HOITyIeHHOH B pe3ylibTaTe U3ydCHUS
Hay4YHOH JINTEPATYPBbI U MPAKTUYECKUX MAaTEpUAJIOB, IPEANOIaraeT pa3BUTUE Y CTYJCHTOB KaK Bia/leHUs1 HaBbIKaMH YCTHOM peun,
TaK ¥ CIIOCOOHOCTEH K YETKOMY IIMCbMEHHOMY M3JIOXKCHHUIO MaTepuaia.

OcHOBHOH (hOpMOit KOHTPOJIS 38 CAMOCTOSTENBHOH paboTOH CTYJCHTOB SBIAIOTCS IPAKTUIECKIE 3aHATHSA, a TAKXKE SKCHEACTbHBIC
KOHCYJIbTalluu NPEenogaBaTeis.

[TpakTHyeckue 3aHATHs — HanboJIee OIXO0s1Iee MECTO A1t (POPMHUPOBAHUS yMEHHS IPUMEHSTH OJIyYCHHBIC 3HAHUS B
HpaKTH‘ICCKOfI JACATCIBHOCTHU.




IIpu moAroTOBKE K MPAKTUUECKHUM 3aHATHAM CIEAyeT COOM0AaTh CHCTEMAaTHYHOCTh U IOCIIeI0BaTeIbHOCTH B padote. Heobxoammo
CHaYaja BHUMATEIIFHO 03HAKOMHTBCS C COACPIKAHUEM IIaHa MPAKTUYESCKHUX 3aHATHIL. 3aTeM, HAUTH B y4eOHOM JIUTEpaType
COOTBETCTBYIOIIUE Pa3eibl U IPOYNTATh NX. OCBaNBATh H3ydaeMbIi MaTepHal cIeayeT o yacTsaM. Ilocie n3ydeHns KakoH-1100
TEMBI WK €€ OTJETBHBIX Pa3e]IOB HEOOXOJUMO TOTyIeHHbIe 3HAHUS [IPUBECTH B CUCTEMY, CBA3aTh BOSANHO BECh IPOpabOTaHHBII
MaTepual.

ITpu mogBeJCHUH UTOTOB CAMOCTOSITENIFHOM PabOTHI IperoiaBaTesieM OCHOBHOS BHIMAaHUE JJOJDKHO YACIATHCA pa300py U OLCHKE
JMy4qIux padoT, aHAIU3y HEIOCTAaTKOB. 110 MpeyioxKeH o IperofaBaTels CTYACHT MOXKET H3JI0KUTh COIePKAHUE BRITIOHEHHON UM
MHCBMEHHOH pabOTHI Ha MPAKTHYECKUX 3aHATHIX




