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1. IlepeyeHb KOOB KOMIIeTeHIHIi, (POPMHUPYEMBIX JUCIUIJIMHONW B Mpolecce 0CBOEHUs
o0pa3oBaTe/ibHOI NPOrpaMMbl

I'pynna komMnereHuui Kareropusi komnereHumi Kon
CucreMHO€ U KPUTHUECKOE
YHuBepcaabHbIe P YK-1
MBILIUICHUE
YHuBepcaibHbIe - YK-2
ObmenpodeccuoHanbHbIe - OIIK-1

2. KomMmnerenuun u HHAUKATOPBbI HX JOCTUKCHUS

Kon DopmyIMpOBKA
KOMIIETCHIUH KOMIIETCHIIUH I/IHLmKaTopbl JOCTHIKCHUA KOMIICTCHIIUH
YK-1 Crniocoben VYK-1.1 Ananuzupyer 3agauy, BblAenss ee 0a30oBble
OCYILIECTBIISATh COCTAaBJISIIOLINE,  OCYILECTBISIET  JIEKOMIIO3ULIUIO
IIOMCK, KPUTHUYECKHH | 3a1a4u
aHaim3 u  cuHte3 | YK-1.2 Bribupaer pecypcesl 11t noucka HHPOpMaIuu
uHpopManuy, HE0OXOIMMOM JJIs pelIeHus IOCTaBJICHHOH 3a1aun
TIPUMEHSTh VK-1.3  Haxomur, KpPUTHYECKH  aHAIM3UPYET,
CHUCTEMHBIH TIOJXOJ | COTIOCTABISAET, CHUCTEMAaTU3UpyeT U  00oOmaer
TUISI pelieHus | 0OHapyKEHHYIO uH(pOopMaLnIo, ornpezenser
IIOCTABJIEHHBIX napagurMy, B paMKax KOTOpod OyneT pemarbes
3a1a4y MIOCTaBJIEHHAs 3ajaya.
VK-1.4 BbISBASET CHUCTEMHBIE CBSI3U U OTHOLICHMS
MEX1Yy U3y4aeMbIMU SIBJICHHUSIMH, IIPOLECCAaMH W/WIH
00BEKTaMU Ha OCHOBE NMPHHATOMN MapaurMsl.
VK-1.5 Ilpennaraer perneHue(s1) 3anadu, OIEHUBAET
JIOCTOMHCTBA U HEAOCTATKU (TEOpETHYECKUe 3a7auu),
MIPEUMYIIECTBA U PUCKH (ITPAKTUUYECKHE 3a/1a4H).
YK-2 Crniocoben YK-2.1. VYuactByer B  pa3paboTKe MpOEKTa,
OTIpeesATh KpYT | OTIpEIeIeHUH €ro KOHEYHOM 1enu, HCXoAs U3
3aJad B paMKax | JIeHCTBYIOIIMX IPaBOBBIX HOPM
nocraBieHHoi 1enu | YK-2.2. Pemraer mocraBneHHyI0 iepen HUM
u BBIOMpATH | MOALETAL  MPOEKTa, qyepes (bopmynrpoBaHue
ONTUMAJIbHBIE KOHKPETHBIX 3a/1a4.
COCO0BI ux | YK-2.3. YuuteiBaeT mpu pemeHUH IOCTABICHHBIX
pelleHns, UCXOlsi M3 | 33a7ad  TPYAOBbIE W  MaTepUalbHBIE  PECYPCHI,
NENCTBYIOINX OTpaHMUYEHUs] IPOEKTa - CPOKH, CTOUMOCTb,
MIPaBOBBIX HOpM, | COJIep>KaHue.
HMMEIOLIUXCS YK-2.4. Peanmuzyer BHYTpEHHHE M  BHEIIHHE
pecypcos U | B3aUMOJCHCTBUS, TMpeAynpekaaeT U  pa3pelaet
OrpaHUYEHUN KOH(JIUKTBI




YK-2.5. Bnaneer HaBblkamMu paboThl O(OpMIICHHUS
JOKYMEHTAINH, IyOJIMYHO MPECTAaBISIET Pe3yabTaThl
peleHusi KOHKPETHOH 3aa4yl MPOEKTa WM MPOEKTa B
11eJI0M

OIIK-1

Coocoben
MIPUMECHSITh

C€CTCCTBCHHOHAYYHbI

e
00IIenHXEHEPHBIE

u

3HaHUA, METOAbI

MaAaTCMaTHU4ICCKOIo
aHalJIi3a
MOJCIIMPOBaHuA,
TECOPECTUUCCKOI'O

n

u

OKCIICPUMCHTAJIBLHOT'O

MCCIICIOBaAHHSI
npodeccnoHaTBEHOM
JeATEILHOCTH.

B

OIIK-1.1 Hcnosnb3yer OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUILTAH B
npoecCHOHATLHON IEATEIIEHOCTH.

OIIK-1.2 [IlpumeHser MeETOIbl MaTEMaTHYECKOTO
aHaJlu3a W MOJEIHMPOBAHUS, TEOPETHUUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIeIOBAHUS.

OIIK-1.3 OmnpenensieT BO3MOXHOCTU IPUMEHEHHUS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX TUCIUIUINH
U  METOJOB  MareMaTH4eCKOro  aHaiuu3a Ui
MOCTAaHOBKM U PEIICHUS KOHKPETHBIX INPUKIIAJHBIX
3aj1ad.

OIIK-1.4 Hcnonb3yeT MaTreMaTUYeCKHE METOMbI
o0pa0oTKH, aHaJM3a M CHHTE3a PpEe3yJIbTaToOB
po(hecCUOHATLHBIX UCCIEI0BAHUN.

OIIK-1.5. TIpumensieT mos0keHne 3aKOHA U METOIbI B
00JacTi €CTECTBEHHBIX HaYK U MAaTEeMaTUKH

OIIK-1.6 Ananm3upyer 3amaddl MpodecCHOHATHLHON
NESTEIbHOCTH Ha OCHOBE TMOJIOKEHHM, 3aKOHOB H
METOJOB B  OOJAacTH ©CTECTBEHHBIX HAyK H
MaTeMaTHUKH.

3. Onucanue MJIAHUPYEMbIX Pe3yJbTATOB 00yUYeHUsl 10 JUCIUIJINHE

3.1. OnucaHue IaHupyeMBbIX pe3yIbTaTOB 00y4YEHHUS M0 TUCHUIUINHE
[Tnanupyemble pe3ynbTaThl OOyYeHHs O JUCHMIUIMHE IPEJICTaBIE€Hbl JECKPUNITOPaMU
(3HaHUS, yMEHUS, HABBIKH).

Jeckpunropsl
110 TMCIMILTHHE 3HaTh Ymers Baagers
Kox VK-1

KOMIIETCHIMHU
-OCHOBHBIE MOHATHUSA | - peIaTh 3a74a4d I10 | - HABBIKAMM DPEIICHUS
anreOpbl U TeOMETPHH; TEOPUHU MIPEACIIOB | CUCTEM JIMHENHBIX
- 0a3oBble  TOHATHS | IOCIENOBATENbHOCTEN | ypaBHEHMI;
TEOPUH U QyHKIM; - HaBbIKaMU
MaTeMaTH4eCKOro - IIPUMEHATDH | BBIYACICHUS
aHanm3a QyHKUUH; MaTeMaTH4ECKUE IIPOU3BOJHBIX u

- OCHOBHEBIC TIIPU3HAKHU | MCTOAbLI IIpHW PEHICHUU | HHTEIPAJIOB,

CXOAMMOCTH UYHCJIOBBIX U | 33Jad4; - HaBBIKAMU pPEILEHUs
(YHKIIMOHATIBHBIX - MIPUMEHSTH | TUIIOBBIX 3ajad,
pAI0B; MaTeMaTH4ECKHE UCIIOJIB3YS

- OCHOBHBIE  METOJbI | MOJIENH METO/IbI
UHTErPUPOBAHUS poeCCHOHATIBHBIX Qg depeHInanbHOTo
GbyHKIM; 3azay; u MHTETPaJIbHOTO
- peuleHHe JIMHEHHBIX | -  MHTEPIPETUPOBATH | HCUMCIICHUS;

YpPaBHEHHU;

ITOJIYUYCHHBIC - HaBbIKaMH




pe3yabTaThl U YMETh UX | MPAKTUYECKOTrO
MIPUMEHSITh ux B | MCIOJI30BAHUSA
npogeccuoHaTbHON MaTeMaTU4YeCcKoro
NeSITeNIbHOCTH; amnmapara
MaTeMaTU4YeCcKoro
aHaim3a Jyisl pelieHus
KOHKPETHBIX 3a/lay B
npodeccnoHanbHOMI
NESITETLHOCTH.
Kon
KOMIIETeHIIH U YK-2
- Ilpunnuner cbopa u |- Onpemenarb  Kpyr | - YmMenue
aHaJn3a TpeOoBaHuH, | 3a1a4 B paMKax | aHaJIM3UPOBaTh
YUUTHIBAsI Ou3HEeC- | IOCTaBICHHON  II€JIM, | TOCTABJICHHBIC 3a/la4yH
noTpedbHOCTH U | YYUTHIBAS u OTIPENIETATh
BO3MOYXHOCTH NeicTByroIIne ONTUMAJIbHbIC
TEXHUYECKOMN paBOBbIE HOPMBI, | CIIOCOOBI UX pEIICHUs,
peanuzanuu UMEIOIINECS] PECYPChl U | YUUTHIBAs IPABOBHIE
- HNuctpymenTs U | OrpaHUYCHUS HOPMBI, UMEIOIIHUECS
TEXHOJIOTHH, - Bri6upath | pecypcbl u
HCIIOJIb3yeMbIC B OM3HEC- | ONITHUMAJILHBIC CIIOCOOBI | OTpaHUYCHHUS
aHAJIUTHUKE, JUId | pelieHus  3aJady  Ha | - Hagbiku
3¢ dekTHBHONH pabOTHI C | OCHOBE uMmerouxcs | apdextuBHOrO CcOHOpa
JTaHHBIMU JAaHHBIX U PECYPCOB u aHaJM3a
- Merons! | - IIpunumats BO | TpeOOBaHUH,
MOJIETTUpOBaHusl OW3HEC- | BHUMaHUe Ou3Hec- | alanTUPOBAHHBIE O]
IIPOLIECCOB JUISL | KOHTEKCT U | KOHKPETHBIE YCJIOBHS
ONTUMU3ALNH U | TEXHUYECKUE MPOEKTa
YIIy4lIeHUS Ou3HEeC- | BO3SMOXKHOCTHU npu | - HaBblku paboTel ¢
IIPOLIECCOB MOMCKE PEIICHUI 0azamMu JaHHBIX, UX
- OcHOBBI paboOTHl C | - YuuThIBaThH | aHaTU3a u
0azamu JTAHHBIX B | MOTPeOHOCTH 3aKa34yHKa | UCTIOIb30BAHUS IS
KOHTEKCTE OusHec- | U 3¢ (PEKTUBHO | MOMyYEHUsT  IICHHOM
AQHAIMTUKKA JJIs aHaiu3a | o0marbess ¢ HUM JUid | “HpOopMaluu
" W3BJICUYCHHUSI | YCTICIIIHOTO - Hagpixu
uHhopmanuu BBITIOJIHEHU S BHU3yaJIU3alluU
- [IpuHIMIIBI | TOCTABJICHHOM 3a/1a4n JTAHHBIX c
JIOKYMEHTUPOBAHUS u | - PaGotate B KOMaHJE, | HCTIONH30BAHHEM
MpeACTaBICHUS YUUTHIBasE MHEHUS | | COBPEMEHHBIX
pe3yJabTaTOB aHalM3a C | HO3ULUMU  PA3JIMYHBIX | HHCTPYMEHTOB u
Y4eTOM  MOTPEOHOCTEH | yYaCTHUKOB MPOEKTA. TeXHUK 1 yao0cTBa
3aKa3uuKa UHTEpIpeTauu
- TexHukn BU3yanu3aIuu nHpopmarun
JAHHBIX IS HAIJISIAHOTO - Takxke CTyAeHTHI
MpeACTaBICHUS JOJKHBI OBITH TOTOBBI
uHdopManuu u K MPUMEHEHUIO
BBISIBJIEHUS Ba)KHEIX MeronoB  Agile wu
TPEHAOB U MATTEPHOB OPYrUX TMOAXOJOB K
- [Tpoueccsr YIPaBJICHUIO
MIPOEKTUPOBAHUS u MPOEKTaMU B
YIpaBJiICHUSI TMPOCKTAMHU KOHTEKCTe  Ou3Hec-
B Oun3HEeC-aHATINTHKE, aAHATUTUKU JUIST




BKJTIOYAst MMOHUMAaHHE JOCTHXKEHHS  JTyUIINX
CPOKOB, OIOJKETOB U pe3yabTaTOB

OTpaHUYCHUH. - Ymenue
3¢ pexTUBHO

KOMMYHULIUPOBATh U
paboTaTh B KOMaH/€E B
paMKax MPOEKTA,
YUMTBIBASI Pa3IMUHbIC
TOYKA  3pEHUs H

WHTEPECHI.
Koxa

KOMIIeTeHIINH OIIK-1
- OCHOBBI MAaT€MaTukKu, | - pemaTL CTaHI[apTHBIe - HaBbIKaMH
bus3ukw, npodeccCuoHaAIbHbBIC TEOPETUYECKOTO n
BbI‘lI/ICJH/ITCJILHOﬁ 3a1a4u C HpI/IMeHCHI/ICM 3KCHCpI/IM€HTaJH>HOFO
TEXHUKH U | €CTECTBEHHOHAYYHBIX W | UCCIIEIOBAHUS
IIpOrpaMMHUPOBAHUS; 0O0IIIENHKEHEPHBIX 00BEKTOB
- 3aKOHBI W METOALl B | 3HAHUH, METOJIOB | Ipo(ecCHOHaTBLHOM
00J1aCTH  €CTECTBEHHLIX | MAaTEMaTUIECCKOIO JIeATEIIHbHOCTH,
HayK U MaT€MaTHUKU; aHajau3a M | - HaBBIKAMH aHaJIu3a
- 3a71a4¥ | MOJEIUPOBAHUS; 3a1a4
npodecCuoHAIBHON - NPUMEHSTH | MPOoheCCHOHATBHOM
ACATCIIbHOCTH, 3aKOHOB U | IIOJIOXKXCHHUA 3aKOHOB H | ACATCIIBHOCTH.
METOAOB B  007acTv | MeTOg0B B  oOJlacTu
C€CTCCTBCHHBIX HayK " | ECCTCCTBCHHBIX HaYK nu
MaTEMaTHUKH; MaTeMaTHKHU;

4. MecTo AUCHHMILVINHBI (MOYJI51) B CTPYKTYpe 00pa30BaTeIbHOI NPOrPaMMBbI

Hucuumnnbaa «MaTeMaTudeckas JIOTUKa W JUCKpeTHas MaTeMaThKa» OTHOCHUTCS K
obs13aTenpHOM yacTu yueOHoro miana OITOIL.

JlaHHas AMCLMIUIMHA B3aUMOCBSI3aHA C JAPYIMMM JUCHMIUIMHAMH, TaKUMHU Kak «JIuHeiHas
anredpay, «MaremMaTudecKuil aHau3», « AJITOPUTMU3ALNS U METO/IbI TPOIrPaMMUPOBAHUS.

B pamkax ocBoeHMs HporpaMMbl OakajgaBpuaTa BBITYCKHHKH T'OTOBSTCS K pEIIEHHUIO 3a]1ad
npoecCHOHANBHOM ~ JAEATEIBbHOCTH  CIEAYIOIIUMX  THUIOB:  HAy4YHO-HCCIIEOBATEIbCKUM,
IIPOU3BOJCTBEHHO-TEXHOJIIOTHUECKNI, OPTaHN3aLIMOHHO-YIIPABIEHUYECKUM, TPOEKTHBIM.

[Tpodune (HampaBIEHHOCTH) HMPOrpaMMbl YCTAHOBJIEHA IYTEM €€ OpHEHTallMu Ha cdepy
npogecCHOHATBLHOM 1eATEIbHOCTH BBIITYCKHUKOB: IPOSKTHPOBAHKE, pa3pabOTKa U CONPOBOKACHUE
MH(OPMALIMOHHBIX CHCTEM.

5. O0beM TUCHMILIUHBI

Dopmul 00yuenusn
Buowt yueonoit pabomot

Ounasn
O01ast TPY/10eMKOCTb: 3a4€THBIE €TMHHIIbI/Yachl 4/144
KonTakTHas padora:
3aHATHS JIEKIIMOHHOTO THUIIA 36
3aHsTHsI CEMUHAPCKOr0 TUIIA 36
[TpomexyTouHas aTTeCTANNs: 3a4eT 0,1
CamocrositensHas padora (CPC) 71,9




6. Conep:kaHue OUCHUILIMHBI (MOYJIfA), CTPYKTYPHMPOBAaHHOE MO TeMaM / pa3aejaM ¢
YKa3aHUEM OTBEJE€HHOI0 HAa HHUX KOJMYECTBA aKAJAeMHYECKHX YaCOB M BH/JI0B Y4eOHBIX
3aHATHH

6.1. PacnipesiesieHue 4acoB 10 pa3jieaaM/TeMaM U BHIAM pPadoThl

6.1.1. Qunaa popma 0o6yuenusn

Buabi yueOHoi padorsl (B 4acax)
KonrTakTHast padora
3ausaTus
Ne JIEKIIUOHHOI'0 3aHATHS CEMUHAPCKOI0 THIIA Camocr
w/n Pa3zgen/Tema THIA OSTelLH
Jlexyuu |Unvie  |Ilpaxmu | Cemun [{labopa | Unvle as
yuebHbleUecKue | apul mopHuvle pabora
Bausmu 3aHAmMus babombol
o)
OCHOBEI TEOPHUH
1. p 8 8 15
MHOKECTBA
Anrebpa
2. p . 8 8 15
BBICKA3bIBAaHUI
3. | bynessl dyHKIIUN 8 8 15
4, Jloruka npeaukaToB 8 8 15
dopMalibHBIE
5. aKCHOMAaTHUYECKHUE 4 4 11,9
TEOPUH
IIpomexyTouHas 01
aTTecTanmsa '
Htoro 36 | | 36 | \ | 719

6.2 IporpaMma TUCUMILIMHLI, CTPYKTYPUPOBAHHASA 110 TeMaM / pa3jaesiam

6.2.1 Cooepircanue 1eKyuonno20 Kypca

Ne HaumeHnoBaHue TeMbl CoaepixkaHue JIEKIMOHHOIO 3aHATHUSA
n/n (pa3nesia) IUCHUITHHBI
1. OcHoOBBI TEOpUU Tema 1.1. [lonsiTe MHOKECTBA.
MHO>KECTBA. Koneunble u OeCKOHEUHbIE MHOXECTBA, ITYCThIE

MHOXecTBa. [10IMHOXKECTBO, MHOXKECTBO ITOJIMHOMXECTB
KOHEYHOTO MHOXKecTBa (OyJiean)
TeopeTnko—MHOXKECTBEHHbIE JAMarpaMMbl  (JHarpaMMel
Benna).

Tema 1.2. Onepanuu HaJA MHOKECTBAMM.

Omnepanuu Hajg MHOXecTBaMU  (0OBEIMHEHUE,
IepeceyeHue, JOMOIHEHUE, Pa3HOCTh, CUMMETPUYECKAs
PasHOCTb. [oxpeITHE MHOXECTBa, pa3bueHue
MHO>KECTBA.

MomHocTh  MHOXecTBa. DPOpMylibl  KOJIMYECTBA




BJIEMEHTOB B OOBEIAUMHEHUU 2-X WIM 3-X KOHEYHBIX
MHOXECTB. J[eKapTOBO  MPOW3BEICHHE  MHOMXECTB.
JlexapToBa cTEnIeHb MHOXKECTBA.

Anrebpa BbICKa3bIBAaHUHT

Tema 2.1. Boicka3bIBaHUS U ONlePANIMM HAJl HUMH.

[TonsTHe BBICKA3BIBAHMS;, (QYHKIUS HCTHHHOCTH;
npuMepsl. Onepanyuy Hajl BRICKa3bIBAHUSMM: OTPULIAHKE,
KOHBIOHKLIUS, U3 BIOHKIINS, UMIUIMKAIYS,
HKBHBAJIEHTHOCTb.

Tema 2.2. @opMyJibl 1 TABTOJOTHH AJITeOpbI
BBICKa3bIBAHHM M.

@opMyibl JIOTMKM BbICKa3blBaHMi. Teopema o
JIOTUYECKOM 3HAYEHUU COCTAaBHOIO  BBICKA3bIBAHMSL.
Knaccudukamuss  QopMmyn  JIOTUKM — BBICKa3bIBaHUH.
3HaueHUe TaBTOJOTUMH [UId JIOTUKM M MaTeMAaTUKH.
OcCHOBHBIE  TaBTOJIOTMM  JIOTUKM  BBICKa3bIBaHU.
TaBTosoruu, BbIpaKarOIUE CBOMCTBA KOHBIOHKIMHA U
JU3BIOHKIMM. TaBTONOrMM, BBIpAXKalOIIUE CBOWCTBA
MMIUIMKALUU ¥ DKBUBAJIEHTHOCTHU. TaBTOon0rMy, Aarpimue
BBIPQKEHUE OJHHUX JIOTUYECKHX CBS30K 4Yepe3 ApyTue.
[IpaBmiio otaenenus (modus ponens) MOTyYEHHUS
TaBrojorui.  IlpaBMino  MOACTAHOBKM  IOIXY4YEHUS
TaBTOJIOTUM.

Tema 2.3. PapHocnibHOCTH (OpMYJI H HOPMAJIbHBIE
¢opmpbl.

Jlornueckast PaBHOCHJIBHOCTb bopmym:
omnpezneneHue M npuszHak. Hekoropele  OCHOBHbIE
PaBHOCUJIBHOCTH U MX MPUMEHEHHE K PaBHOCHIBHBIM
npeoOpa3oBanusiMm  ¢opmyn. IlpuBenenue  gopmyn
noruku BeIckasbiBaHuii k CJIH-dopme. IlpuBenenue
dbopmyn noruku BeickazpiBanuit k CKH-dopwme.

Tema 2.4. Jlormyeckoe caegoBanue popmy.i.

Jlormueckoe cnenoBanue Gopmys: ONpeesieHue U
IpU3HAK JUId cioydas OJHOM rumnotesbl. Jlormueckoe
cienoBaHue (OpMyN: ONpelesieHne M MpHU3HaK IS
ciaydas M rumore3. MeToj OT NPOTUBHOTO U METOJ
pe3oyitolMii  MpoBepku  (GopMyn  Ha  JIOTUYECKOE
cinenoBanve. CBsA3b MEXKIYy PaBHOCWIBHOCTBIO U
JIOTUYECKHUM CJIEIOBAaHUEM.

Tema 2.5. [IppMeHeHue JJOTHKH BBICKa3bIBAHUH K
NPAaKTHKeE PacCyKIACeHHU .

[TpuHIMOBl JIOTUKK B OOY4YEHHH MaTeMaTuKe.
CtpoeHrue MaTeMaTHMYeCKHUX OIpPEAETCHU M TeopeM.
[Tpsamast u obpaTHass TeopeMbl. MeTo/bl JOKa3aTeIbCTB
TeopeM U HX OOOCHOBAaHWE CPEJCTBAMH JIOTUKU
BbIcKa3biBaHU. Teopema 00 0OpPaTUMOCTH CHCTEMBI
UMIUTMKAIMi ~ (OpUHLMI ~— TOJHOW  JHU3BIOHKIUM).
ITprMepbl IPUMEHEHMSI 3TOM TEOPEMBI.

Bbynessl pyHKIIMN

Tema 3.1. BysieBbl pyHKIIUM OT OHOTO, IBYX U N
apryMeHTOB.
[Tonsitue OyneBoit pynkuuu. Ee cnocoObl 3a1anus.




Cy1iecTBeHHbIE u (UKTHUBHBIE IIEPEMEHHBIE.
[IpencraBnenue OyneBoil (GyHKIMU B BHUAEC (POPMYIIBI
JIOTUKH.

byneBbl ¢yHKIMU OT ogHOrO aprymenrta. bynesbl
¢yHkuMu OT ABYX aprymeHtoB. Ywucio OyneBbIX
GyHKIMA OT N apryMeHTOB. BrIpakeHue BCIKOM
OyneBoil GyHKIMU Yepe3 KOHBIOHKINIO, TU3BIOHKIUIO U
OoTpullaHUe (JIleMMa O Pa3sIoKEHUU U TEOpEMa).

Tema 3.2. IlonHble cucTemMbl OyaeBbIX (PYHKIMI.

CrnenmayibHbIE KJIAcChl OyJIEBBIX (DYHKIHH (KJIacChl
[Tocta):  coxpanstomme 0,  coxpausomme 1,
CaMOJIBOMICTBEHHbIC, MOHOTOHHbIE, JMHEWHbIE. [lonHble
cucteMsl OyneBbix ¢pynkuuid. Teopema Ilocta o monnoTe
cucTeMbl OyieBbIX (pyHKIUH. ba3uchl.

Ilonstue  cosepmienno  JH®.  Meronuka
npencraBienuss OyneBoil ¢ynkuuu B Buae CJHO.
ITonsTne COBEPIIECHHOU KH®. Meronuka
npezncrasienus OyneBoit pynkiun B Buge CKHO.

Tema 3.3. [Ipumenenue OysieBbIX QyHKIMI K peJieiiHO-
KOHTAKTHBIM H (D)YyHKIHMOHAJIBHBIM CXeMaM.

[Ipumenenue OyneBbIXx (YHKIMNA K pemeitHO-
KOHTAKTHBIM cxeMaM. MUuHMMHU3aus OylieBbIX (yHKIIHA
¢ nomomnibio kKapT Kapno. Ilonstue BbIpakeHUS OIHUX
OyneBbix (GyHKIMI yepe3 apyrue. [lomHoTa MHOXeECTBa
¢byHkuuii. 3aMKHYTble Kiacchl (QyHKuui. Baxneimme
kiaccel pyakiui. Teopema [locra.

Jloruka npenukaros

Tema 4.1. [Ipequkatsl U onepanuy HaJ HUMH.

[Tonsatue npeaukara u npumepsl. Kinaccuduxanus
npenukaroB. Onepanuu HaJ NpeJuKaTaMu: OTPHUIIAHUE,
KOHBIOHKIIHS, JU3BIOHKIINS, HMMIUIMKALuS,
DKBUBAJIEHTHOCTh. [Ipenukarsl u MHO)ecTBa. KBaHTOp
obmHoctu. KBantop cymectBoBaHus. OrpaHu4YeHHbIE
KBaHTOPBI.

Tema 4.2. @opmyJibl B TABTOJOTHH JIOTHKHA
NPeIHKATOB.

@opMyIIBI JIOTUKH IIPEAUKATOB, UX MHTEPIPETALINS
U Kiaccuukanug. TaBTOJOTMM JIOTUKHM TPEAUKATOB,
BBIPAKAIOIIME 3aKOHbl J¢ Moprana B KBaHTOPHOH
¢dopme. TaBTOoNOTMU JIOTUKM MPEIUKATOB, JAIOIIME
BO3MOKHOCTb BBIHOCHTH KBaHTOpBI. TaBTOJIOTUHU JIOTUKU
IIPEAUKATOB O IIEPECTAHOBKE KBAHTOPOB.

Tema 4.3. PaBHOCHILHOCTB (hopMYy.JI JIOTHKH
NPeIUKATOB H PABHOCW/IbHBIE Peo0pa3oBaHus
dbopmy.r.

IlonsiTMe pPaBHOCUIBHOCTM U  PaBHOCUIIBHBIX
npeoOpa3zoBannii. DOpMynbl JIOTUKH TPETUKATOB B
npuBeEHHON (opme. POpPMyIbI JOTHKH NPEIUKATOB B
IpelBapeHHOW  HOpMaidbHOW  (opme.  ANTOPUTMBI
NPUBEICHUS K 3TUM (HOpMaM.

Tema 4.4. [IpumeHeHue JIOTUKH NPEIUKATOB K
NPAaKTHKe PacCyKIeHHH.
3anmuch ~ HAa  fA3BIKE  JIOTMKM  IPEIUKAaTOB




(GOopMYyTMPOBOK  MaTeMaTHYECKUX  ONpENeNeHHH U
teopeM. CTpoeHHME MaTEeMAaTHYECKUX OINPENCICHU |
TEOpEM C TOYKU 3pEHUs JIOTMKM IpeaukaroB. Teopema
00 0OpaTUMOCTH CHCTEMbl HWMIUTAKAIUN  (TIPUHITUI
MIOJTHOM JIM3BIOHKINN) B IpeankaTtHon (opme. [Ipumepst
IIPUMEHEHHUS 3TON TEOPEMBI.

dopManbHbIE
aKCUOMAaTHYECKUE TEOPUU

Tema 5.1. @opmajibHbIe TEOPUH U (POPMAJILHBIE
AKCHOMATHYeCKHE TEOPHH.
AKCHOMBI, TIpaBWJa BBIBOJA, JOKAa3aTEJbCTBO,
BbIBOJI (OpMyJbl BBIBOAUMBIE (GopMyibl. OCHOBHBIE
XapaKTEPUCTUKU (bopManbHBIX aKCHOMaTUYECKUX
TEOPHil: HEIPOTUBOPEUUBOCTD, PA3PEIIUMOCTD, [TOJIHOTA,
HE3aBUCUMOCTD, KATETOPUYHOCTb.
Tema 5.2. @opmajin3oBaHHOE UCHHUCIEHHUE
BbICKA3bIBAHUI
AKcuomaTuyecKkass ~ JIOTUKa  BBICKAa3bIBaHUU
(axcuombl,  TpaBWia  BBIBOJA).  TaBTOJOTUYHOCTH
BBIBOJMUMBIX dbopmy. HenpoTtuBopeunBoctsb
aKCMOMATHUYECKOM JIOTMKHU BBICKa3bIBaHU. Teopema o
Jenykuuu. TeopeMsbl O OHOTE U €€ CIEICTBUS.
Tema 5.3. ®opmanu3oBaHHOE HCHUCTEHHNE JTOTUKH

NMpPeANKATOB.
AKkcroMaTH4ecKast JIOTHKA MIPEINKATOB
(aKcHOMBI, TTpaBUJIa BEIBOA).
ToxnecTBeHHAS UCTUHHOCTh BBIBOJIUMBIX

dopmyn. Teopema o neaykuuu. HemporuBopeunBocTs 1
MOJTHOTA JIOTHKY MPEIUKATOB.

Axcuomaruueckue Teopun  1-ro  mopszka.
Mopens Teopuu nepBoro nopsiaka. Teopems! Teopuu 1-
ro mnopsaka. CoBhnajeHue MHOXECTBA TEOpEM C
MHOXECTBOM  BBIBOAMMBIX  (opmyn.  [Ipumepsr:
JJIEMEHTapHas TEOpHsl TPYIN, 3JIEMEHTapHas TeopHs
YIIOPSITOYCHHBIX MHOXKECTB.

Akcuomaruyeckas — apudmeruka.  Teopema
["'enenst o HemonHOTE apupMeTHKH (€3 10Ka3aTeIbCTBA).

6.2.2 Coldepircanue npaKmudecKux 3aHamuil

Ne HaunmeHoBaHMe TeMBbI CoaepikaHue NPAKTHYECKOT0 3aHATHSA

n/n (pa3aena) IUCHMILIMHBI

1. | OcHoBHBI TEOpUU IIpakTHyeckoe 3ansitue 1. [TonsTue MHOXkeECTBA.

MHOXECTBA. Crenuduxanuyu MHOXXECTB
IIpakTuyeckoe 3ansitue 2. Onepauuu Haj

MHOKecTBaMu. [Imarpammel Oilinepa-Benna. Ilpsmoe
MIPOU3BEICHHE  MHOXECTB. MOIIHOCTH  MHOKECTBA.
TeopeMa 0 MOIIHOCTM J€KapTOBa  IPOU3BEICHUS
KOHEUHBIX MHOXECTB. TeopeMa O 4Hclle MOAMHOKECTB
KOHEYHOI'O0 MHOXECTBA

2. | AnreOpa BbICKa3bIBaHUH IIpakTuyeckoe 3anHsitue 3. BpICKa3blBaHUSA H

oreparuu Hajg HUMU. DOPMYNBI U TaBTOJIOTUU AITeOPBI
BBICKa3bIBaHU.
IIpakTHyeckoe 3anaTue 4. PaBHOCHIBHOCTH




¢opmyn  anreOpbl  BBICKa3bIBaHUHM, PABHOCHUIIbHBIE
npeoOpazoBanus GOpMyIT B HOpMaIbHbIE (POPMBI.

IIpakTHyeckoe  3anaTHe S.  Jlormueckoe
ClIeIOBaHKE bopmyn anreopsl BBICKa3bIBaHUH.
[IpumeHeHre JOTMKM  BBICKA3bIBAHUM K  [PAKTUKE
pacCyXICHHIA.

Bynessl pyHKIIIH

IIpakTuyeckoe 3ansitue 6. byneBsl pyHKIMU OT
OIHOTO, JBYX M N apryMeHTOB; HX CBOWCTBA U
IIPUMEHEHHE K aHAIM3y U CUHTE3Y PEJIEHHO-KOHTAKTHBIX
CXEM.

Jloruka npenukaros

IIpakTuyeckoe 3ansatHe 7. Ilpenukarsl u
ONepalMy HaJ HUMH, BKJIKOYAs KBAHTOPHBIE ONEPALIMH.
®opMyJIbl U TABTOJIOTUH JIOTUKH ITPEIUKATOB.

IIpakTnueckoe 3ausitue 8. PaBHOCHUIBHOCTH
dbopMyn  JOTMKM  TpPEOUKAaTOB HW  PAaBHOCHIIbHBIC
npeobpazoBanus ¢opmyn. IlpuBenenue Qopmyn k
CHEIHAIbHBIM BUJAM: MIPUBEAEHHOMY U IPEIBAPECHHOMY
HOPMaJIbHOMY.

dopManbHbIE
AKCUOMAaTHYECKUE TEOPUU

IIpakTnueckoe 3ansitue 9 @opmManu3zoBaHHOE
VICUHCIIEHUE BBICKA3bIBAHUH.

6.2.3 Cooepircarniue camocmoamenbHoi padoomsl

HaumeHnoBaHHe TEMbI
(pa3aesia) QM CHUILIMHbBI

Conepxanue caMOCTOATEIbHOH padoThI

OCHOBBI TEOpUHU
MHOXECTBA.

Onepanuu  HaJ MHOXeCTBaMH  (0OBEAMHEHHUE,
repecevyeHue, JAOMOTHEHHE, Pa3HOCTh, CUMMETPUYECKas
Pa3HOCTb. [TokpeiTHE MHOXECTBA, pa3zbueHue
MHOECTBA.

MomHocth MHOXKecTBa. DoOpMysbl KOJIWYECTBA
DJIEMEHTOB B OOBEIMHEHHUHM 2-X HIA 3-X KOHEYHBIX
MHOXECTB.  JleKapTOBO  NpPOU3BEACHHE  MHOMKECTB.
JlexapToBa CTENEHb MHOKECTBA.

Anrebpa BbICKa3bIBAaHUHN

[lpuHUUNIBl  JIOTUKK B OOYYEHMH MaTE€MaTHKe.
CtpoeHne MaTeMaTHYECKUX OINPEACICHH U TEOpEM.
[Ipsimast 1 oOpaTHast Teopembl. MeToAbl JI0Ka3aTelbCTB
TEOpeM MW UuX OOOCHOBaHHUE CpPEACTBAMHU  JIOTHUKH
BbICKa3biBaHU. Teopema 00 00paTUMOCTH CHCTEMBI
UMILUTAKAIUN (IPUHIUIT TIOJTHOM U3BIOHKINH). [Ipumepsl
IIPUMEHEHUS 3TOU TEOPEMBI.

Bynessl pyHKIIMM

[Ipumenenne OyneBbIX (QYHKIUH K peneiHo-
KOHTaKTHBIM cxeMaM. MuHumu3anus OyneBbIX (yHKIHMA
¢ nomouipto kapT Kapno. [loHsiTHE BBIpaXXeHHsI OJHUX
OyneBbIx (QpyHkmuii yepes apyrue. [lomHOTa MHOXKECTBA
¢byHkuuid. 3aMKHYTBIE Kiacchl (QyHKIuMA. Bakneiimue
kiaccel hyaknmii. Teopema [locra.

Jloruka MMpEaANKaToB

3ammch Ha  S3BIK€  JIOTHKH MpEeNKATOB
(hOpMYTUPOBOK  MaTEeMaTHYECKUX  OMPEICICHHH U
teopeM. CTpoeHHE MaTEeMaTUYECKUX OINpPEAeNICHUd Hu
TEOpPEM C TOUYKH 3pPEHHUS JIOTMKH TPEANKaToB. Teopema
00 00paTUMOCTH CHUCTEMBbl HMIUIMKAIWMKA (TPUHIHIT




MOJTHOW JAM3BIOHKIIMK) B IpeauKaTHO Gopme. [Tpumepst
MPUMEHEHUSI 3TOU TEOPEMBI.

5. dopmanbHbIE AKcuomaTudeckas JIOTHKa MPEIUKATOB
AKCHOMAaTUYECKHE TCOPUH (axcHOMBI, MpaBUJIa BEIBOIA).
ToxnecrBenHas UCTHUHHOCTH BBIBOJIUMBIX

¢dopmyn. Teopema o nenykuuu. HempoTuBopeunBoCTh U
MOJTHOTA JIOTUKY TPEINKATOB.

Akcuomaruyeckue Teopuu l-ro  mopsaka.
Mogenb Teopum nepBoro nopsaka. Teopemsl Teopuu 1-
ro mnopsaka. CoBmaJeHHMEe MHOXECTBa TEOPEM C
MHOXECTBOM  BBIBOAMMBIX  (popmyn.  Ilpumepsr:
JIEMEHTapHas TEOpUsl TIPYII, 3JIEMEHTapHas TEOpHs
YIIOPSAIOYCHHBIX MHOXECTB.

Akcuomaruyeckas — apupMeTHKa. Teopema
I'enenst o HenmonHOTE apudmernkn (03 JOKA3aTeILCTBA).

7. Tekymuii KOHTPOJIb O AUCHUILINHE (MOAYJIIO) B PAMKAX y4eOHBIX 3aHATHI

B paMKax TCKYWICIO KOHTPOJIA IMPEroAaaBarCiib CaMOCTOATCIBHO MOXET HIPOBOJUTH
CJICAYIOIUC MCPOITPUATHS:

Ne Kontpoanpyembie pazaenl
HaunmeHoBaHMe OLIEHOYHOTO CPeICTBA
n/n (Tembl)
1. | OcHOBBI TEOPUU MHOMKECTBA. Ompoc, MPOOIEMHO-aHATUTUIECKOE 3aJaHue,
TECTUPOBAHUE.
2. | AnreOpa BbICKa3bIBaHUN Ompoc, MPOOIEMHO-aHATUTUYECKOE 3aJaHue,
TECTUPOBAHUE.
3. | byneBsl pyHKIIMN Ompoc, MPOOIEeMHO-aHATUTHIECKOE 3a/1aHue,
TECTUPOBAHUE.
4. | Jloruka mpeauKaToB Ormpoc, MpoOJIEMHO-aHATUTHYECKOE 3ajlaHueE,
TECTUPOBAHUE.
5. | ®opmanbHbIE Omnpoc, MPOOJIEMHO-aHATUTUYECKOE 3aJaHue,
AKCHOMAaTUYECKUE TEOPHH TECTUPOBAHUE.

8. IlepeyeHb OCHOBHOW M JONOJHUTEJBLHOH y4eOHOH JHMTEpaTypbl, HEOOXOAUMOH 1JIA
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

8.1. OcHoBHa# y4yeOHAas auTEpaTYpa

1. Jextapsr M.U. JluckperHas marematuka: yueoHoe nocodue / Jextsapp M.M. — Mockga:
WnTepuer-Yuusepcurer Mupopmarnmonnsix Texnonoruit (MHTYUT), At IIu Ap Menua, 2020. —
181 c. — ISBN 978-5-4497-0549-5. — TekcT: »1neKTpOHHBIN // DNeKTpOHHO-OMOIMOTEYHAs
cucrema IPR BOOKS: [caiiT]. — URL.: https://www.iprbookshop.ru/94851.html

2. Tlopomenko E.H. COopHuk 3amad mo AMCKpPETHOW MaremaTuke: y4yeOHoe mocobue /

[Topomenko E.H. — HoBocubupck: HoBocuOupckuii rocyaapcTBEHHBIM  TEXHHYECKHM
yauBepcuretr, 2018. — 132 c¢. — ISBN 978-5-7782-3562-5. — TekcT: 3IeKTpOHHBIA //
DNIEeKTPOHHO-OMOIMOTEUHAS cucremMa IPR BOOKS: [caiT]. — URL:

https://www.iprbookshop.ru/91418.html

3. Xomenko T.B. JluckpetHas maremaTtuka. OTIETbHBIE METOABI TEOPUU MHOXKECTB H
mateMaTHueckoil soruku. JlaGopatopubiii mnpaktukym / Xomenko T.B. — Actpaxans:
AcTpaxaHCKUH TOCYIapCTBEHHbIN apXUTEKTYpHO-cTpouTenbHblil yHuBepcurer, bC ACB, 2020.
— 111 c. — ISBN 978-5-93026-104-2. — TeKkcT: 31eKTPOHHBINA // DIEKTPOHHO-OMOIMOTEUHAs



https://www.iprbookshop.ru/94851.html
https://www.iprbookshop.ru/91418.html

cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/100830.html

8.2. J/lomoiHuTEAbHASA YYeOHAs JUTEpaTYypa:

1. AdanacreB C.I. Maremarudeckas Jjoruka: ydeOHoe mocobue / Adanacee C.I. —
Mocksa: Aii [Tu Ap Menua, 2021. — 82 ¢. — ISBN 978-5-4497-0963-9. — TeKkcT: 37eKTpOHHBIHA
// DNEKTPOHHO-OMOIMOTeYHAs cucrTema IPR BOOKS: [caliT]. — URL:
https://www.iprbookshop.ru/103656.html

2. 'amoBa A.H. Martemarnueckas JIOTHKAa W TEOpHUs AJITOPUTMOB: Y4eOHOE IMOCOOHME ISt
CTYZICHTOB MEXaHHMKO-MaTeMaTH4ecKoro (akynpreta W (pakyinbreTa KOMIBIOTEPHBIX HAyK |

uHpopmaunoHHbix TexHomoruit / I'amoBa A.H. — Caparos: M3garensctBo CapaToBCKOTrO
yauBepcuteta, 2020. — 91 c¢. — ISBN 978-5-292-04649-3. — TekcT: »neKTpOHHBIA //
DIIeKTPOHHO-OUOINOTEUHAS cucremMa IPR BOOKS: [caiT]. — URL:

https://www.iprbookshop.ru/106266.html

3. CenoBa H.A. JluckperHas MareMaTHKa. 3a/ladil NOBBILIEHHON CIOHOCTHU: NMPAKTUKYM IS
MOATrOTOBKM K mHTepHeT-3k3ameHy / Cenoa H.A., CenoB B.A. — CapatoB: Aii [Iu Dp Menua,
2018. — 97 c. — ISBN 978-5-4486-0133-0. — Tekct: 2JIEKTpOHHBIA // DJIEKTPOHHO-
oubmmoteunas cucrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/71561.html

8.3. Ilepuoanyeckue U3IaAHUS
1. JTuckpernas maremaruka. Discrete Mathematics and Applications. (mathnet.ru)

9. Ilepeyennb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHON ceTn "UntepHer"
(majee - cers ""UHTEpHET'"), HEOOXOAMMBIX IJISl OCBOCHUS TMCHMILIMHBI (MOYJIs1)

1. denepanbhblii moprai «Poccuiickoe odpasoanuey. http://www.edu.ru/

2. DNeKTpOHHO-OMOIMoTeuHas cucrema «HaydHast ajeKkTpoHHas On0IHoTeKa
eLIBRARY.RU» https://www.elibrary.ru /

3. Dnektponno-oubnmoreunas cucrema JIAHb https://e.lanbook.com/

4. DnexTpoHHO-OMbOIMOoTeYHas cuctema IPR BOOKS https://www.iprbookshop.ru/

10. MeToanueckue ykazanusi AJ1si 00y4ar0IMXCH M0 OCBOCHUI0 TMCHMILINHBI (MOTYJIs1)

VYcnenrHoe 0CBOGHUE JTAHHOTO Kypca 0a3upyercss Ha palllOHAIbHOM COUYETaHMH HECKOJIBKHX
BUJIOB Y4€OHOH I€ATEeIbHOCTH — JIEKIIMH, CEMUHAPCKUX 3aHSATUN, CAaMOCTOSTENbHON paboThl. IIpu
3TOM CaMOCTOSITEIbHYIO pPabOTy cCleqyeT paccMaTpuBaTh OJHHUM W3 TJIaBHBIX 3BEHBEB
MOJIHOLIEHHOT'O BBICHIET0 00pa30BaHWs, Ha KOTOPYIO OTBOJAWUTCS 3HAYUTENbHAs 4acTh Y4eOHOTo
BPEMEHU.

CamocTtosTenbHas paboTa CTYAEHTOB CKJIaJAbIBAETCS U3 CIEIYIOIINUX COCTABISIONIIMX:

1. paGota c OCHOBHOW M JOMOJHUTENBHOM JHUTEpaTypod, C MaTepualaMud HHTEpHETa U
KOHCIICKTaMH JICKIIHIA;

2. BHeay/lUTOpHasl MOJArOTOBKA K KOHTPOJIBHBIM paboTaM, BBHIIIOJIHEHUE JI0KIAJI0B, pedepaToB
U KypCOBBIX padoT;

3. BBINOJIHEHHE CAMOCTOSTENIbHBIX MPAKTHUECKUX PadoT;

4. MoAroTOBKa K 3K3aMeHaM (3aueTaM) HEIOCPEJCTBEHHO Mepe/l HUMHU.

Jis mpaBUiIbHOM oOpraHu3anudyd  paboOThl HEOOXOAWMO YUUTHIBATh MOPSJIOK H3ydeHHUS
pa3iesioB Kypca, HaXOAIIMXCA B CTPOTOM JIOTMYECKON mociienoBaTebHOCTU. [ToaTomMy xopoiiee
YCBOCHUE OJHOW YacTU [IUCLHUIUIMHBI SIBIIAETCA IMPEANOCBUIKONW I YCIEIIHOIO Iepexoja K
cienyomen. 3aganusi, mpoOieMHbIe BOIPOCHL, MPEIJIOKEHHbIE ISl N3YYeHUs JUCHUILTUHBL, B TOM
qucie M JJI1 CaMOCTOSITEIBHOTO BBINOJHEHMS, HOCIT MEXIUCUUIUIMHAPHBIA XapakTep u
0a3upyloTcsi, Mpexae BCEro, Ha MPUYMHHO-CIECJACTBEHHBIX CBSI3AX MEXKIYy KOMIOHEHTaMU
OKpY’KalolIero Hac Mupa. B TeueHue cemectpa, HEOOXOIUMO MOATOTOBUTE pedepaTsl (IIPOEKTHI) C
HCIIOJIb30BaHUEM PEKOMEH1yeMOH OCHOBHOW M JIOMOJHUTENIbHOM JHUTEpaTyphl U claTh pedeparbl


https://www.iprbookshop.ru/100830.html
https://www.iprbookshop.ru/103656.html
https://www.iprbookshop.ru/106266.html
https://www.iprbookshop.ru/71561.html
http://www.degruyter.com/view/j/dma
http://www.mathnet.ru/php/journal.phtml?jrnid=dm&option_lang=rus
http://www.edu.ru/
https://www.elibrary.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/

JUI TIPOBEPKH IPENojaBaTeio. BakKHbIM COCTaBISIOIIMM B M3YyYEHHH AAHHOIO Kypca SIBISIETCS
pellleHHe CHUTYallMOHHBIX 3a7ad M paboTa Haj MpoOJIeMHO-aHAJUTUYECKHMMU 33aJaHUSIMHU, YTO
IperonaraeT 3HaHue COOTBETCTBYIOIEH HayYHOW TEPMUHOJIOIUHU U T. 1.

JUis mydiero 3armoMHHaHUST MaTepualia LelnecooOpa3HO HCIOJIb30BaTh WHAWBUIYAIIbHBIC
0COOEHHOCTH W pa3Hble BUbI MaMATH: 3PUTEIbHYIO, CIYXOBYIO, aCCOLUATHBHYIO. Y CIIEIIHOMY
3allOMUHAHUIO TaK)K€ CIOCOOCTBYET NPUBEIEHUE SPKUX CBUACTEILCTB M HAIJIAIHBIX IPHUMEPOB.
VYueOHbIil MaTepuall JOIKEH TOCTOSTHHO MOBTOPATHCS U 3aKPETLIAThCS.

[Tpy BBIMOHEHUU JOKJIA0B, TBOPUYECKHUX, HHPOPMAITMOHHBIX, HCCIIEJOBATEIICKUX TIPOSKTOB
oco0oe BHUMaHUE cieayeT oOpamarh Ha oA00p UCTOYHUKOB MH(OpMaK U METOAUKY pabOTHI C
HUMU.

Jlis ycnemHou caum 9K3aMeHa (3aueTa) peKoOMeHyeTcst coOII01aTh CleAyIoIue npaBuia;

1. IToaroroBka K sK3aMeHY (3a4€Ty) JOJDKHA IPOBOAUTHCS CUCTEMAaTUUECKH, B TEYEHUE BCETO
cemecTpa.

2. VHTeHCcHBHAs MOJATOTOBKA JOJDKHA HAYAaThCs HE MO3/HEE, YEM 3a MECSI] 10 HK3aMeHa.

3. Bpems HemocpeacTBEHHO Mepes 3K3aMEHOM (3a4eToM) Jydllleé HCIOJIb30BaTh TAKUM
00pa3oM, 4TOObI OCTaBUTh IOCIEAHUN JI€Hb CBOOOJIHBIM JJIsi IOBTOPEHUS Kypca B LIEJIOM, JUIS
cucTeMaTH3aluy MaTepHuaia U J0pabOTKU OTEIbHBIX BOIPOCOB.

Ha »Kx3aMeHe BBICOKYIO OLIEHKY IOJIy4aloT CTYJIEHThI, UCIOJIb3YIOIINE JaHHbIE, TOIYyYEHHbIE
B IIPOLIECCE BHIMOJIHEHUS CAaMOCTOSTENIBHBIX PA0OT, a TAKXKE UCIOJIb3YIOLINE COOCTBEHHBIE BBIBOBI
Ha OCHOBE M3y4YEHHOI'0 MaTepuaa.

YuuThiBas 3HAUUTENIBHBIH O00BEM TEOPETHUECKOro MarepHaia, CTyAEHTaM pPEKOMEHIyeTcCs
PETYISIpHOE MOCEIIEHHE U ITOIPOOHOE KOHCIIEKTUPOBAHHUE JIEKIUI.

11. Mepeyenb MHGPOPMANMOHHBIX TEXHOJOTHi, MUCMOJIb3yeMbIX NMPH OCYLIECTBJIEHHH
00pa30BaTeILHOIO MPOLECCA MO JMCUUILIHHE (MOAYJII0), BKJIKYas NepeYeHb NPOrpaMMHOIO
obecnieyeHusi U UHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. Microsoft Windows Server;

2. Cemeiicteo OC Microsoft Windows;

3. Libre Office cBoGogHO pacnpocTpaHsieMblii O(QHCHBIM MaKeT ¢ OTKPHITHIM HCXOJHBIM
KOJIOM;

4. NHpOopMaLMOHHO-CITPABOYHAS cucrema: Cucrema Koncynbrantllntoc
(Koncynprantllntoc);

5. MHdopmannoHHo-ipaBoBoe  obecrieueHue ['apaHT: DIEKTPOHHBIM  MEepHOAMYECKHUIA
cupaBoyHuK «Cucrema 'TAPAHT» (Cuctema TAPAHT);

12. Onucanue MaTepHAIbLHO-TEXHHYECKOI 0a3bl, HEOOXOAMMOM Ui OCYIIeCTBJICHUSI
00pa30BaTeIbLHOIO MPoOUEcca MO0 AMCUMUILIHHE (MOTYJIIO0)

12.1. VYuyeOHasg ayautopusi Aisi MPOBEIEHUS YUEOHBIX 3aHATUH, MPEITyCMOTPEHHBIX
nporpaMMoil  GakanaBpuara, OCHallleHHas OOOpyJOBaHHMEM M TEXHHYECKHMH CpEACTBAMH
00yJeHwusI.

Crienmanu3upoBaHHas MeOeb:

KommuiexT yueOHO# mMeOenu (CToil, CTy/) MO KOJIUYECTBY O0YyYaroUIMXcs; KOMILIEKT Mebenu
JUIS TIpernoiaBaTess; Jocka (MapKepHas).

TexHuueckue cpeacTBa 00ydeHHUs:

Kommnbrotep B cOope 11 penogaBartesisi, KOJIOHKH, TPOEKTOp, IKPaH.

[lepeveHp NHIIEH3MOHHOTO TMPOTPAMMHOTO OOECIICUeHHs, B TOM YHCIIE OTEYECTBEHHOTO
npousBojcTBa: Windows 10, Koncynsrantllnioc, Kaspersky Endpoint Security.

[TepeueHs cBOOOIHO PaCIPOCTPAHIEMOT0 IPOIPAMMHOTO 0OECTICUEHHUS:

Adobe Reader, Yandex Browser, naker LibreOffice, MTC JIuuk, Gimp, FreeCAD.

[Tonkmouenue k cetu «MHTepHeT» u  oOecriedeHHE JOCTyla B  AJIEKTPOHHYIO
UH(POpPMaLMOHHO-00pa3oBaTebHyo cpeny MMY.



12.2. Tlomemenune y1si CaMOCTOSATEIBLHON pabOThI 00yJarOITUXCSI.

Criennanu3upoBaHHas MeOeIb:

KomruiekT yuebHOM mMebenu (CToJ, CTyJ) MO KOJIMYECTBY OOYYaIOIMIUXCS; KOMIUIEKT MeOein
JUTSL TIPETIOIaBaTeNst; JocKa (MapKepHasi).

TexHuueckue cpeacTBa 00ydeHUs:

KommeioTep B cOope i TperoaaBarels; KOMIBIOTEPHI B cOope s 0Oydaronuxcs;
KOJIOHKH; IPOEKTOP, IKPaH.

[lepeueHb NHWIICH3MOHHOTO NTPOrPAMMHOTO OOECIEYEHHs, B TOM YHCIIE OTCUECTBEHHOTO
npousBoacTBa: Windows 10, KoncynerantlLoc, Kaspersky Endpoint Security.

[TepeueHs CBOOOIHO PACIIPOCTPAHSIEMOTO IIPOTPAMMHOTO 00ECIICUCHHSI:

Adobe Reader, Yandex Browser, maker LibreOffice, MTC JIuuk, Gimp, FreeCAD.

[Tomemenue UIsi CaMOCTOSITENIBHON pabOThl OOYYAIONIUXCS OCHAIICHO KOMITBIOTEPHOMN
TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOUeHUs K cetd "MHTepHer" m olecrieueHWeM JOCTyIa B
AIIEKTPOHHYIO WH()OPMALIMOHHO-00pa3oBaTeNbHYIO0 cpeay MMY.

13.06pa30BaTeJIbele TEXHOJOI'MH, HCITOJIB3YEMBIC IIPH OCBOCHUH NUCHUITJIMHBI

I[JISI OCBOCHU AWCHUILIMHBI MCIIOJB3YKOTCA KaK TpaaAUuIUMOHHBLIC (bOpMBI 3aHATHH — JICKIIUU
(TUIBI JEKIUHA — yCTAaHOBOYHAs!, BBOJHAS, TEKYIasl, 3aKIIOUUTeNbHAast, 0030pHast; BUIbI JEKIUNA —
npoOiemMHas, BU3yaJbHAas, JEKIHA KOH(PEpEHIHs, JEKIUs KOHCYJIbTAlMs); W CEMHHAPCKHE
(IpaKTHUYECKHUE) 3aHATHS, TAK U aKTUBHBIE U MHTEPAKTUBHBIE ()OPMBI 3aHATHUH - JI€TIOBBIE U POJICBbIE
UTPBI, pEIICHUE CUTYAIIMOHHBIX 33/1a4 U pa300p KOHKPETHBIX CHTYaLUH.

Ha yueOHbBIX 3aHATHSX MCIOJB3YIOTCS TEXHHYECKHUE CPEeICTBA OOY4EHUS MYJIbTUMEIUHHON
ayJUTOPUHU: KOMIBIOTEpP, MOHHTOP, KOJIOHKH, HACTEHHBIA HSKpaH, MPOEKTOp, MUKPO(OH, Maker
nporpamm Microsoft Office nist nemoHcTpanuy npe3eHTauni 1 Meauadaiaos, BUACONPOESKTOP s
JIEMOHCTpALMK CJIaliJIOB, BUAECOCIOKETOB U Ap. TecTupoBaHHE 00y4aeMbIX MOXET OCYIIECTBISATHCS
C UCII0JIb30BaHUEM KOMITBIOTEPHOT0 000PYI0BaHMs YHUBEPCUTETA.

13.1. B ocBOEHHMH YUYeOHON JMCHHILUIMHBLI MCHOJbL3VIOTCSH CJIEIVIONHE TPATHIHOHHLIE
00pa3oBaTeJbHbI€ TEXHOJOTHH:

- YTeHHE MPOOIEeMHO-MH(POPMAIIMOHHBIX JIEKIUI ¢ UCTIOIB30BaHUEM JIOCKU U
BHJIEOMATEPHAJIOB;

- CEMUHAPCKUE 3aHATHS IS 00CYXKACHUS, JUCKYyCCUN U 0OMEHAa MHEHUSIMH;

- KOHTPOJIBHEIE OIIPOCHI;

- KOHCYJNbTaIUH;

- caMOCTOosITebHAsl paboTa CTY/IEHTOB C y4eOHOM JIMTepaTypoi U NEPBOUCTOUYHUKAMH;

- IOAATOTOBKA U 00cyxeHue pedepatoB (IPOEKTOB), MPe3eHTAIHN (HaydyHO-
uccienoBarenbckas paboTa);

- TECTUPOBAHUE 110 OCHOBHBIM TEMaM JUCIUIIIINHBI.

13.2. AKTHBHbIC M HHTEPAKTHBHbIC MeTOAbI M GopMbI 00y4YeHUs

N3 mepeunst BumoB: («wmozeosoti wmypmy», anaiuz HIIA, ananus npobremuwvix cumyayuil,
aManu3 KOHKPEMHbIX CUMYAyull, UHYUOEHMbl, UMUMAYUSL KOJIEKMUBHOU NPOPecCUOHATbHOU
oesmenbHOCMU, pa3viepbleaHue poetl, meopyeckas paboma, C8A3aHHAsL C 0C80EHUEM OUCYUNTIUHDL,
poresas uepa, Kpyeublii cmoa, oucnym, Oecedd, OUCKYCCUsl, MUHU-KOH(epenyus u op.)
UCIIOJIb3YIOTCS CIIEYIOIIHE:

- ducnym

- aHanUu3 npooOIeMHbIX, MBOPUECKUX 3A0aAHUL, CUMYAYUOHHBIX 3A0a4

- ponesas uzpa,

- Kpyanvlil cmoi;

- MUHU-KOH@epeHyus

- Juckyccus




- beceoa.

13.3. Oco0eHHOCTH O00VYEHHSI MHBAJWIOB M JIMIL C OIPAHHYEHHBbIMH BO3MOKHOCTSIMH
310poBbs (OB3)

[Ipu opranuzanuu OOy4YEHHS MO JTUCHUIIMHE YYUTBIBAIOTCS OCOOCHHOCTH OpraHU3allud
B3aMMOJICHCTBYS C MHBATUIAMH U JIUI[AMHU C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsI (j1anee —
uHBauapl ¥ smna ¢ OB3) ¢ mensto obecreueHuss ux mpaB. [lpu oOydyeHHHM YYUTBIBAIOTCS
OCOOCHHOCTH MX TMCUXO(U3UUYECKOTO Pa3BUTHS, WHIUBUIAYATbHBIE BO3MOXKHOCTH H TPH
HEOOXOIMMOCTH OOECIEYMBACTCS KOPPEKIMs HapyIICHWH pa3BUTHS M COLMAJbHAS aJanTalus
YKa3aHHBIX JIHII.

Br160p MeTO10B 00yUCHUS ONpeeiieTcs Coep)KaHueM 00y4IeHHs, YPOBHEM METOHMYECKOTO
U MaTepUaIbHO-TEXHUUYECKOTO 00eCIeUYeHUs, OCOOCHHOCTSMHU BOCHPHITHS Y4eOHOU MHpOpMaIuu
CTYJICHTOB-UHBAJIUJIOB M CTYJICHTOB C OrPaHUYCHHBIMH BO3MOXXHOCTSIMH 370pOBbS M T. 1. B
00pa3oBaTeIbHOM TIPOIECCE HCTOIB3YIOTCS COIMAILHO-AKTUBHBIE H PE(ICKCUBHBIC METOIbI
00y4YeHUsI, TEXHOJIOTHH COIUOKYJIBTYPHOW peadWIMTallMk C IIeJIbI0 OKa3aHWUs IOMOINM B
YCTAaHOBJICHUH ITOJIHOIICHHBIX MEXJIMYHOCTHBIX OTHONICHHH C JPYTUMH CTYACHTAMHU, CO3JIaHUU
KOM(OPTHOTO IMCUXOJIOTUYECKOTO KIIMMaTa B CTYACHUYECKOH rpyIIIe.

[Tpu 0OydeHuu JIUI ¢ OTPAaHMYECHHBIMUA BO3MOXKHOCTSIMH 3JI0POBbSI JIEKTPOHHOE 00YYCHHE U
JTUCTAaHIIMOHHBIE 00pa30BaTeNIbHBIE TEXHOJOTMU MPEIyCMaTPUBAIOT BO3MOXKHOCTh IpHEMa-
nepenayn nHGOpPMAIUK B JOCTYITHBIX JUISI HUX Gopmax.

OOyyaronuecs U3 4Hcla JUI C OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbS 00€CIEdeHbI
MEYaTHBIMH M JJIGKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamMu B (opmax, alanTUPOBAHHBIX K
OTPAaHUYCHUSM UX 37I0POBbS.
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1. IlepeyeHb KOA0B KOMIeETEeHUMH, (POPMHUPYEMBIX TUCHMIUIMHON B Mpolecce 0CBOEHUs
o0pa3oBaTeIbHON NPOTrPaMMBbI

I'pynna komnereHuit

Karteropusi komnereHumi Kon

CucreMHOE U KpUTHUECKOE

YHuBepcaabHbIe YK-1
MBIILIICHHE
YHuBepcaabHbIe - YK-2
O6menpodeccuoHaabHbIE - OIIK-1

2. KoMneTeHIIMM M MHAUKATOPHI UX TOCTHKEHUSI

Kon Dopmy/IMpOBKA
NuaukaTopsl JOCTHKEHU KOMIIETEHIUH
KOMIIETCHIM U KOMIIeTEeHIIUHN
YK-1 Cnocoben VK-1.1 Anamuzupyer 3amady, BbACHAS €€ 0a30BbIC
OCYLIECTBIIATh COCTABJISIIOLIME,  OCYIIECTBIAET  JEKOMIIO3ULIMIO
MIOMCK, KPUTUYECKHUH | 3a1a4u
aHanmu3 u  cuHte3 | YK-1.2 Bribupaer pecypcsl 11t moucka nHGOpMaIun
nH(pOpMaIny, HEOOXOUMOM JUIsl pEeIlIeHUs TOCTaBIEHHON 3a/1a4uu
IIPUMEHSATH VK-1.3  Haxoautr, KpUTHYECKH  aHAIU3UPYET,
CHCTEMHBI TOJXOJ | COTIOCTABISIET, CHCTEMATH3HpyeT W  0000maer
JUTSt pelieHus | 0OHapyKEHHYIO uH(pOpMaILIHIO, onpenenser
[IOCTABJIEHHBIX napagurmy, B paMKax KOTOpoil Oyner pemiarbes
3a1a4 NIOCTaBJICHHAS 3a/1a4a.
VK-1.4 BroisiBnsieT CUCTEMHBIE CBSI3M M OTHOIICHUS
MEXy M3y4aeMbIMU SIBICHUSAMH, MpOLlecCaMH W/WIIN
00BEKTaMHU Ha OCHOBE MPUHATON MapagurMbl.
YK-1.5 [lpeanaraer pemienue(s1) 3agadu, OIEHUBACT
JIOCTOMHCTBA M HEJOCTATKU (TEOPETUUYECKUE 3a7auH),
IPEUMYIIECTBA U PUCKH (IPAaKTHYECKUE 3a0a4H).
YK-2 Crnocoben YK-2.1. VYuactByer B  pa3pabdoOTKe IpOEKTa,
OIIpEAEIIATh KpYT | ONPENCIIEHUN €ro KOHEYHOM ILenu, HCXOoAd U3
3aJlad B paMKax | JIeHCTBYIOIIMX MPaBOBBIX HOPM
nocraBieHHo 1enu | YK-2.2. Pemraer nocraBineHHyo nepen HUM
u BbIOMpAThH | MOAIEIb MIPOEKTA, qyepes (dhopmynupoBaHue
ONTUMAJIbHBIE KOHKPETHBIX 3a/1a4.
CIOCOObI ux | YK-2.3. YunTeiBaeT mpu pemIeHHH ITOCTABICHHBIX
pelleHns, UCXOlsd M3 | 3a7ad  TPYAOBBIE W  MaT€pUAIBHBIE  PECYPCHI,
NEeNCTBYIOIINX OTpaHMYEHUS MPOEKTa - CPOKH, CTOUMOCTb,
IIPaBOBBIX HOpM, | COJEp/KaHUE.
HAMEIOLINXCA YK-2.4. Peamusyer BHYTpEHHHE H  BHCIIHHE
pecypcoB U | B3aUMOJEHCTBUS, MNpEAyNpekKaacT U  pa3pelacT
OrpaHUYEHUN KOH(ITUKTHI

YK-2.5. Bnaneer HaBblkamMu palboThl O(OpMIICHHUS
JOKYMEHTAIUH, MTyOINIHO TPEACTABISIET PE3YIbTAThI
peleHysi KOHKPETHOH 3a7a4yl MPOEKTa WM MPOEKTa B
eJIOM




OIIK-1

Crocoben

NPUMEHSTH
€CTECTBEHHOHAYYHBI
e u
00IIenHXEHEPHbIE
3HaHUS, METO/IbI
MaTeMaTu4ecKOro
aHam3a u
MOJICTTUPOBAHHS,
TEOPETUYECKOTO |
IKCIIEPUMEHTAIBLHOTO
UCCIICI0BaHUS B
npodeccrnoHaIbHOM
JeSATEIBHOCTH.

OIIK-1.1 Hcnons3yer OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIUILTNH B
npoeCCUOHATTLHON IEATEIIEHOCTH.

OIIK-1.2 [IlpumeHser MeETOIbl MaTEMaTHYECKOTO
aHaJlu3a W MOJEIHMPOBAHUS, TEOPETHUUECKOIO M
9KCIIEPUMEHTAILHOTO UCCIIeIOBAHUS.

OIIK-1.3 OmnpenensieT BO3MOXHOCTU IPUMEHEHHUS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JTUCIUIUINH
U  METOJOB  MareMaTH4eCKOro  aHaiuu3a Ui
MOCTAaHOBKM W pEIIEHUS KOHKPETHBIX INPUKIIAJHBIX
3a1ad.

OIIK-1.4 MHcnonp3yeT MaTeMaTHUYE€CKUE METOJIbI
0o0paboTKM, aHajnM3a M CHHTE3a Pe3yJbTaToOB
pohecCHOHATIBHBIX MCCIEA0BAHUN.

OIIK-1.5. TIpumensieT noji0keHNe 3aKOHA U METO/IbI B
00JacTi €CTECTBEHHBIX HaYK U MAaTEMaTUKH

OIIK-1.6 Ananm3upyer 3amaudl MpodhecCHOHATHLHON
JESTEIbHOCTY Ha OCHOBE IIOJIOKEHHUM, 3aKOHOB H
METOJOB B  0O0JacTU €CTECTBEHHBIX HAayK H
MaTeMAaTHUKH.

3. Onucanue MIAHUPYEMbIX Pe3yJbTATOB 00yUeHMsl 10 JUCIUIJINHE

3.1. Onucanue TIAHUPYEMBIX PE3yIbTaTOB O0YUCHHUS MO TUCITUTUINHE
[Tnanupyemble pe3ynbTaThl OOy4YEHUS IO TUCIUIUIMHE MPEACTABICHBI JIECKPUIITOPAMU
(3HaHUS, yMEHUS, HABBIKH).

Jeckpunropsl
110 MCIMILTHHE 3HaTh Ymers Baagers
Kox VK-1
KOMIIETCHIMHU

-OCHOBHBIE NOHATHUSA | - pEIaTh 3a4a4d I10 | - HABBIKAMM DPEIICHHUS
anreOpbl U TeOMETPHH; TEOPUH MIPEACIIOB | CUCTEM JIMHENHBIX
- 0a3oBble  TOHATHS | IOCIENOBATENbHOCTEN | ypaBHEHMIA;
TEOPUH U QyHKIMIT; - HaBbIKaMU
MaTeMaTH4eCKOro - IIPUMEHATDH | BBIYACICHUS
aHanu3a QyHKLUH; MaTEeMaTUYECKUE IIPOU3BOIHBIX u

- OCHOBHBIC TIIPU3HAKHU | MCTOAbLI IpHU PCHICHUU | HHTCIPAIOB,

CXOAMMOCTH UYUCIIOBBIX U | 3a1ad4; - HaBBIKAMU pPEIIEHUs
(YHKIIMOHATIBHBIX - MIPUMEHSTH | TUIIOBBIX 3ajad,
pAI0B; MaTeMaTH4ECKHE UCIIOJIB3YS
- OCHOBHBIE  METOJBI | MOJIENH METO/IbI
UHTErPUPOBAHUS poeCCHOHATIBHBIX Qg depeHInanbHOro
GbyHKIM; 3azay; u MHTETPaJIbHOTO
- peuleHue JIMHEHHBIX | - HUHTEPIPETUPOBATH | UCUNCIICHMUS,
ypaBHEHHI; MOJIy4E€HHBIE - HaBbIKaMU
pe3yJIbTaThl U YMETh UX | IPAKTHYECKOIO
MIPUMEHSITh ux B | MCIIOJI30BAaHUS
npogeccuoHaTbHON MaTEMaTHYECKOI 0

JACATCIIBHOCTH, arnrmapara




MATEMaTH4ICCKOI'O
a”HaJr3a [ pCIuCHUA
KOHKPCTHBIX 3aaa4 B

npodeccnoHanbHOM
JESITEIbHOCTH.
Kor VK-2
KOMIIETeHIH U

- Ilpunnumer cbopa u |- Onpemenarb  Kpyr | - YmMenue
aHaJn3a TpeOoBaHuH, | 3a1a4 B paMKax | aHaJIM3UpOBaTh
YUUTHIBAs Ou3Hec- | IOCTaBICHHON  II€JIM, | TOCTABJICHHBIC 3a/la4yH
MOTPEOHOCTH U | YYUTHIBAS u ONpEeNIEATh
BO3MOYXHOCTH neicTByrolne ONTUMAaJIbHbIE
TEXHUYECKOMN MpaBOBbIE HOPMBI, | CIIOCOOBI MIX PEIICHUS,
peanuzanuu UMEIOIINECS] PECYPChl U | YUUTHIBAs IPABOBbIE
- HNuctpymenTs U | OrpaHUYCHUS HOPMBI, UMEIOIIHUECS
TEXHOJIOTHH, - Br16upath | pecypcbl u
UCTIOJb3yeMbIe B OM3HEC- | ONTUMAJIBHBIE CIOCOOBI | OTPaHUYCHUS
aHAJIUTHUKE, JUId | pelieHus  3aJady  Ha | - Hagbiku
3¢ ekTHBHONH pabOTHI C | OCHOBE uMmerouxcs | apdexruBHOrO CcOHOpa
JTaHHBIMU JAaHHBIX U PECYPCOB u aHaJM3a
- Merons! | - IIpunumats BO | TpeOOBaHUH,
MOJIETTUpOBaHusl OW3HEC- | BHUMaHUE Ou3Hec- | alanTUPOBAHHBIE O]
IIPOLIECCOB JUISL | KOHTEKCT U | KOHKPETHBIE YCJIOBHS
ONTUMU3AINH U | TEXHUYECKUE MPOEKTa
YIIY4IIEHUS Ou3HeC- | BO3SMOXKHOCTHU npu | - HaBblku paboTel ¢
MIPOLIECCOB MOMCKE PEeIIeHUN 0azamMu JaHHBIX, UX
- OcHOBBI paboOTBI C | - YuuThIBaTh | aHaTU3a u
0azamu JTAHHBIX B | MOTPeOHOCTH 3aKa34yHKa | UCTIOIb30BAHUS IS
KOHTEKCTE OusHec- | U 3¢ (PEeKTUBHO | MOMyYEeHUsT  IICHHOM
AQHAJIMTUKKA JJIs aHaiu3a | o0marbess ¢ HUM JUid | “HpOpMalu
u W3BJICUYCHHUSI | YCTICIIIHOTO - Hagpixu
uHhopmanuu BBITIOJIHEHU S BHU3yaJIU3alluU
- [IpuHIIMIIBI | TOCTABICHHOM 3a/1a4n JTAHHBIX c
JIOKYMEHTUPOBAHUS u | - PaGorate B KOMaHJe, | HCTIONIH30BAHHEM
MpeACTaBICHUS YUUTHIBasE MHEHHUS | | COBPEMEHHBIX
pe3yabTaTOB aHalM3a C | HO3ULUMU  PA3JIMYHBIX | HHCTPYMEHTOB u
y4e€TOM  MOTpeOHOCTEN | yUaCTHUKOB IIPOEKTA. TEXHHUK Ui yno0cTBa
3aKa3uMKa MHTEpIpeTau
- TexHuku BU3yanu3aIuu uHpopmaruu

TAHHBIX NI HArJISAHOTO
MIPEICTABIICHHS
uHpopMaIU u
BBISIBJICHHSI BaYKHBIX
TPEHJIOB U MMATTEPHOB

- [Tpoueccsr
MIPOEKTUPOBAHHUS u
VIIpaBJICHUSI TPOCKTAMHU
B OU3HecC-aHaJIUTHUKE,
BKJTIOYAst MMOHUMaHHe
CpPOKOB, OIOJJKETOB U
OTpaHUYCHUH.

- Takxe cTyneHTHI
JIOJKHBI OBITH TOTOBBI
K MIPUMEHEHUIO
MeronoB  Agile wu
APYTUX TOAXOJOB K
YIIpaBJICHUIO

MPOEKTaMu B
KOHTEKCTE OusHec-
AHAIMTUKU A
JOCTHKCHHS  JTYYITUX
pe3ynbTaToB

- VMmenue
3pPEeKTUBHO




KOMMYHHIIHPOBaTh |
paboTaTh B KOMaH/IE B
pamKax MIPOCKTA,
YUUTBIBAsl pa3IMYHbIC
TOYKH  3pCHHS U
WHTEPECHI.

Koxa

KOMIEeTeHIIHH OIIK-1
- OCHOBBI MAaTEMAaTHIKH, | - peliaTh CTaHIAPTHHIC | - HaBBIKAMU
¢buznkwy, npodeccuoHaIbHbIE TEOPETUYECKOTO "
BBIYHUCITUTEIILHON 3a/la4¥l ¢ MPUMEHEHHEM | SKCIIEPUMEHTAIBHOTO
TEXHUKU U | €CTECTBCHHOHAYYHBIX U | UCCIICIOBAHHS
MIPOTrpaMMHUPOBAHUS; OOIICHHKEHEPHBIX 00BEKTOB
- 3aKOHBl M METOJbl B | 3HAHHMIA, METO/IOB | IPO(ECCHOHATBHOM
00JacTH  €CTECTBEHHBIX | MATEMATHYECKOTO JCSITEIILHOCTH,
HAyK U MaTeMaTHKH, aHaim3a W | - HaBbIKAMH aHaJH3a
- 3aJla4¥ | MOJICIIMPOBAHHSI, 3aaq
npodeccHOHaATLHON - IPUMEHSTDH | TPOPECCUOHATLHON
NESATSIIbHOCTH, 3aKOHOB U | TIOJIOXKCHUS 3aKOHOB H | JICATEIHHOCTH.
METOZ0B B 00JacTu | METOJIOB B  00JacTh
€CTECTBCHHBIX HAyK W | €CTECTBCHHBIX HAyK U
MaTeMaTHKH; MaTeMaTHKH,

3.2. Kpurepuu oLieHKH pe3yJIbTaTOB 0O0yUYEHMS MO JUCLUIUIMHE

HIxkana
OLlCHHUB
aHUuA

HNuauxkaropsl
JOCTHKEHUS

IToxa3aTenn oneHNMBaHNUs Pe3yJIbTATOB 00y4eHHUA

3Haer:

- CTYIEHT TJIyOOKO M BCECTOPOHHE YCBOWJ MaTepuai, yBEpeHHO,
JIOTHYHO, TOCIIEIOBATEIbHO U IPaMOTHO €T0 H3JIaraeT, ONupasch Ha
3HAHUS OCHOBHOU U JTOTIOJTHUTEIHHOU JTUTEPATYyPHI,

- Ha OCHOBC CHUCTCMHBIX Hay4YHBIX 3HAaHUU acjaacT
KBaJIM()UIIMPOBAHHBIE BBIBOJBI U 0000IIEHUS, CBOOOAHO OMEpUPYET
KaTCropruiaMn U NMNOHATHAMM.

VYwmeer:

- CTYACHT YMCCT CaMOCTOATCIBHO M IIPABUJIBHO PCUIATH y‘-I€6HO-
HpO(I)eCCI/IOHaJ'ILHLIC 3aauu WKW 3adaHusd, YBCPCHHO, JIOTHMYHO,
MOCJICAOBATCIIBHO W ApPTryYMCHTUPOBAHO H3JIaraTb CBOC PEIICHHC,
HCIIOJIb3Y HAYUYHBIC ITOHATHSA, CChJIAsACh HA HOPMATHBHYIO 6a3y.

OTJIMYHO/3AYTEHO

Bnageer:

- CTYZIEHT BIAJICET pallMOHAJIbHBIMH METOJaMHU (C HMCIOIb30BAaHUEM
paloHaIbHBIX METOAMK) PELIeHMs CIOXKHBIX MpodeccnoHalIbHbIX
3a/1a4, PEICTaBICHHBIX JEJI0BbIMA UTPAMH, KEHCAMHU U T.1.;

[Ipu pemreHnn NMpoOIEMOHCTPUPOBAT HABBIKH

- BBIJICJICHUS TJIABHOTO,

- CBA3KOM  TEOPETHUYECKUX
PYKOBOJSIIMX JOKYMEHTOB,

- U3JI0’KE€HHUSI MBICJIEHN B JIOTUYECKOM MOCIEN0BATENBHOCTH,

- CaMOCTOSITEJIbHOTO aHaJIM3a (haKThl, COOBITHIH, SIBIEHUH, MPOLIECCOB

MOJIOKEHUH ¢ TpeOOoBaHUSIMHU




B UX B3aUMOCBSA3U U TUAJICKTUYCCKOM pa3BUTHUH.

XOPOHIO/3AYTEHO

3HaerT:

- CTYAGHT TBEpPAO YCBOWJ Marepuaj, AOCTAaTOYHO TI'PAMOTHO €ro
u3JlaraeT, OMNHUpasCh Ha 3HAHUS OCHOBHOW U JOIOJHUTEIbHON
JUTEPaATYpHl,

- 3aTpyaHAeTCs B GOPMYIMPOBAHUU KBATU(UIIUPOBAHHBIX BBIBOJIOB U
00001IeHNH, OnepupyeT KaTeropusMU W MOHATHUSMH, HO HE BCErna
MPABUJIbHO UX BEPUPUIIUPYET.

VYwmeer:

- CTYJEHT yMEeT CaMOCTOSITEJIbHO U B OCHOBHOM IIPAaBUJIBHO pPEIIATh
yueOHO-pohecCHOHANIbHBIE  33JaYll WM  3aJaHus, YBEPEHHO,
JIOTMYHO, TMOCJIEA0BAaTENbHO M apryMEHTHPOBAHO H3JaraTb CBOE
pelleHne, He B TIOJTHOM MEpe UCIIONb3ys HayYHbIE MOHATUS U CCHUIKU
Ha HOPMaTHBHYIO 0a3y.

Bnaneer:

- CTYAECHT B LEJIOM BJIAJICET PALMOHAIBHBIMA METOAAMH PELLIECHUS
CJIOKHBIX MPO(ECCHOHAIBHBIX 3a/la4, MPEeACTaBICHHBIX JIE€JIOBBIMU
UIpaMM, KEMCaMU U T.J1.;

[Ipu pemieHuu cMOr NPOAEMOHCTPUPOBATH JIOCTATOYHOCTb, HO HE
rJ1yOMHHOCTb HaBBIKOB

- BBIICJICHUS TJIaBHOTO,

- U3JIO’KECHUS MBICIIEH B JIOTHYECKOM IOCIEI0BATEIbHOCTH.

- CBSI3KM TEOPETUYECKUX I0JIOKEHUH ¢ TpeOOBAHUAMHU PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSATEJIBHOTO aHaJIn3a (PaKThl, COOBITHH, SBIEHUH, TPOLECCOB
B UX B3aMMOCBSI3H U TUAJICKTHYECKOM Pa3BUTHH.

YAOBJIETBOPUTEJBbHO/3AYTEHO

3Haer:

- CTYICHT OpPUEHTUPYETCS B MaTepuaie, OAHAKO 3aTPYIHSAETCSA B €ro
U3JI0’KEHUU;

- IIOKa3blBa€T  HENOCTATOYHOCTb  3HAHMM  OCHOBHOM W
JIOTIOJIHUTEIIbHOM JINTEpaTypHI;

- 11200 apryMeHTHpYeT Hay4HbIe TOJI0KEHHUS;

- IPaKTHYECKHM He crocobeH c(opMyiaupoBaTh BBIBOABI H
00001IeHHS;

- YaCTHUYHO BJIaJIe€T CUCTEMOI MOHSITHH.

Ywmeer:

- CTYZIEHT B OCHOBHOM yMEET PELINTh Y4eOHO-IIPO(EeCCHOHATIBHYIO
3aja4y WM 3aJlaHue, HO JIOMYCKAaeT OUIMOKH, cllab0 apryMeHTHpPYET
CBOE pELICHHE, HEJOCTAaTOYHO MCIIOJb3YeT Hay4Hble TOHATUA U
PYKOBOIAIINE JOKYMEHTHL.

Bnaneer:

- CTYAEHT BIIaJee€T HEKOTOPBIMU PALMOHAIBHBIMU METOJAMHU
pelIeHns] CIOXKHBIX NPOPECCHOHANBHBIX 3aJlad, MPECTaBIECHHBIX
JIeJIOBBIMU UT'PaMH, KEHCaMU U T.J1.;

IIpu pemreHny NMpoAEMOHCTPUPOBAII HEJOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- U3JI0’KEHUS MBICJIEHN B JIOTUYECKOM MOCIEA0BATEIBHOCTH.

- CBSI3KM TEOPETUYECKUX IOJIOKEHHUH ¢ TPeOOBAHUSAMHU PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSITEJIbHOTO aHaIn3a (PaKThl, COOBITHH, SBIEHUH, TPOILIECCOB
B MX B3aMMOCBSI3H U TNAJEKTHYECKOM Pa3BUTHH.

KOMHCTCHHI/IH HEC JOCTUI'HYTA




3Haer: - CTYJICHT HE YCBOWJI 3HAYUTEILHOW YaCTH MaTepHaa;

- HE MOXET apryMEHTUPOBATh HayYHbIE MOJIOKEHNUS;

- He (hopMyIpyeT KBaTU(UIIMPOBAHHBIX BEIBOJIOB M 00OOIICHHUI;
- HE BJIAJCET CUCTEMOU MOHSATUM.

Ymeer: CTYIEHT HE IOKa3aJl yMEHHE peuiarb y4eOHO-NPodeccrOHAIbHYIO
3aJ1auy WIN 3aJlaHue.
Brnaneer: HE BBINOJIHEHbl TpeOOBaHMs, TMPEAbSIBISIEMbIE K  HaBbIKaM,

OIICHUBAEMBIM “‘yJI0BJIETBOPUTEIHHO .

HEYJAOBJIETBOPUTEJIBHO/
HE 3AYTEHO

Ilpu omeeme Ha 80npPoOCHI 8 PAMKAX NPOXOHCOCHUSI NPOMENHCYMOUHOU ammecmayuu (3auem/
3auem ¢ OYeHKoU/ DK3aMeH) OONYCKAemcsi BONbHASL (OPMYIUPOBKA OmMEemd, N0 CMbLCILY
PACKPbIBAIOWAs COOEPIHCAHUe OmEema, YKA3aHHO020 6 (POHOe OYEHOYHLIX CPeoCms, 8 Kauecmee
8epHo20 omeema.

Ilpu noozcomoske omeema 8 pamKkax NPOXoHCOeHUs. NPOMENHCYMOUHOU ammecmayuu (3auem/
3auem ¢ OYeHKoU/ dK3aMeH) O00YUaArWUMC pa3peuaemcs UCHONb308AMb  KALbKYIAMOp U
Cnpagounvie maodIuybl.

4. TunoBble KOHTPOJIbHbIE 3aJlaHUsl (3aKPBITOr0, OTKPHITOI0 W HMHOI0 THUIA) JI
NpoBe/leHUs TPOMEKYTOUYHOH AaTTecTalu, Heo0XOAUMbIe [JIsi OIEHKH JOCTHKeHHS
KOMIIETeHIIHH, COOTHECEHHOM ¢ pe3y/ibTaTaMu 00y4YeHHs 10 AUCHUIIHHE

3 CEMECTP
YK-1

1. Kakoif pa3men MaremMaTukud BKJIO4YaeT B cebs Takue oOnacTu, Kak Teopus TIpados,
KOMOMHATOpHUKa, TEOpUsl BEPOSATHOCTEH, TEOpHsl aIrOpUTMOB M MareMaTHyecKas Joruka?
Harnumure 0TBET B UMEHUTEIBHOM IAJIEXKE.

OTBeT: IMCKpETHAs MATEMAaTHKA

Bo03MOKHBIN BApHAHT 0TBETA: JMCKPETHasA

2. KakoMy TepMHHY COOTBETCTBYET JaHHOe ompezeneHue: «HopmaTuBHas Hayka O 3aKOHaXx,
dbopmax u npuémMax UHTEIJIEKTYATHbHOM MMO3HABATEIBLHOMN €I TEIEHOCTH Y.
OTBeT: JIOTHKA

3. BcraBbTe B BBICKA3bIBaHME BEpHOE CllOBocoueTaHue: «MHOXKECTBO, COCTOSIEe W3 BCeEX
DIIEMEHTOB, MPUHAUICKAINX MHOKECTBY A M HE IPUHAIISKAIINX MHOKECTBY B Ha3BIBaIOT ...».
1) nepeceuennem MHOXKeCTB A u B
2) pa3HOCTBIO MHOXKeCTB A U B
3) oObeMHEeHHEM MHOXKECTB A 1 B
OTtBeT: 2) pa3HOCTHIO MHOKeCTB A 1 B

4. 3anumuTe 3JE€MEHThl COOTBETCTBYIOIIEro MHOXkecTBa A = {n, | n € N, 3 <n < 9} B nopske
BO3pacTaHus, 6e3 CKOOOK, MPOOENIOB U 3aIATHIX.
Otser: 45678




5. Hansl Tpu mHOXkecTBa: A = {1;2;3}; B = {1;2;4;5;6}; C = {5;6;9}. I3 xakoro koiau4ecrBa
3JIEMEHTOB OyeT cocTosTh MHOXecTBO A U B U C ?
OtBert: 7

6. HazoBuTe reoMeTpu4eckyro cXemy, C IMOMOIIbI0 KOTOPOH MOKHO H300pa3HTh, OTHOIICHUS
MEX1y MTOJMHOKECTBAMH JIJIsl HAIJISIIHOTO Tpe/icTaBieHus. Hanummre oTBET B COOTBETCTBYIOLIEM
naziexe.

OTtBet: Kpyru Jiijiepa

7. CKOTBKAMH CITIOCOOaMH MOYKHO PacCTaBUTh Ha KHWKHOM TOJIKE 5 KHUT?
OTtBer: 120

8. Hambl Tpu mHOoxectBa: A ={1;2;3;4;5}; B ={3;4;,5}; C=1;3;5}. Onpenenure MHOXECTBO
D ={A mnepeceuenue B mnepeceuenne C}? 3anmumure 53JIEMEHTHI MHOXXECTBA B TIOPSIKE
BO3pacTaHus, 6e3 CKOOOK, MPOOEIIOB U 3aISATHIX.

Otser: 35

9. OTBeThTE HAa BOIIPOC, KAK HA3bIBAETCS MHOXKECTBO, KOTOPOE HE COIAEPKUT HU OJHOTO HJIEMEHTA.
Hanumure oTBET B COOTBETCTBYIOILIEM MAJIEKE.

OrtBer: mycroe

Bo3Mo:kHBIIi BADHAHT: 0TBETA: IIyCTOE MHOKECTBO

10. BoceMb cTy1eHTOB OOMEHSUINCH PYKONOKATUSAMU. CKOJIBKO OBLJIO PYKOIOKAaTUI?
Orser: 28

11. 3aganue Ha cooTBeTcTBHE. COOTHECUTE TEPMHH C €r0 ONpPeJIeICHHEM:

Tepmun Onpenernenne Or
BeT
1 | OObenuHEHNE MHOXKECTB A MHOX€eCTBO, HE COAEpIKallee HU OJTHOTO :
3JIEMEHTA 1B,
2B,
2 | YHuBepcaJbHOE MHOXECTBO | b MHOXECTBO, COCTOSAIISE U3 PJICMEHTOB, 3A
MPUHAJISKAIINX XOTS ObI OTHOMY M3 JTaHHBIX
MHOXECTB 12
3 |IlycToe MHOXECTBO B MHO0XEeCTBO, COCTOSAIICE U3 BCEX BO3MOKHBIX 3an
3JIEMEHTOB, PACCMATPUBAEMBIX B JAHHOU aHUu
CUTyalu e
Ha

cootBeTcTBUE. COOTHECUTE TCPMUH C €ro ONPCACIICHUCM:

Tepmun Onpenenenue

1 ITepeceuenne MHOXKECTB A MHOXECTBO, COCTOSIISE U3 DJICMEHTOB,
MIPUHAJUICKAIUX IEPBOMY MHOXKECTBY,
HO HE IIPUHAJIEKAIIUX BTOPOMY

2 Pa3nocTh MHOXKECTB b MHO0X€eCTBO, COCTOSIIEE U3 DIESMEHTOB,
HpHHannemame BCEM NaHHBIM
MHOKECTBaM




3 JlomomHEHEe MHOKECTBA B

MHO03€eCcTBO, COCTOSLIEE U3 BCEX
YIOPSA0YEHHBIX 11ap, 00pa30BaHHBIX U3
3JIEMEHTOB JIBYX JAHHBIX MHOXKECTB

4 JlekapToBO poU3BEACHUE r

MHO0K€eCTBO, COCTOALIECE U3 DIEMEHTOB,
HE IIPUHAIEKAIIUX JaHHOMY
MHOXECTBY

OtB
€eT:
1B,
2A,
3r,
4B

13. VYcranoBute cooTBeTcTBUE B Tabmuue. IlpoBemute cooTBeTCTBUE MEXAYy GOpMYIoH u

crroco0oM B KOMOMHATOPHKE.

Crioco6 B KOMOMHATOPUKH dopmyna
1 coyeTaHus A P — '
n T n .
2 NIePECTaHOBKHU b A‘C B n!
no
(n—k)
3 pa3MeIeHUs B
C i H!
o (n- k)k!

OrtBer: 1B, 2A, 3b

14. YcranoBure cootBeTcTBUE B Tabnuue. [IpoBennTe COOTBETCTBHE MEXIY YCIOBHEM 33Ja4l U
Ccroco00M KOMOWHATOPUKH, UCTIOJIb3YEMbIM NP PEIIEHUH 3TOU 3a1a4H.

3amaqa Crnoco6 B KOMOMHATOPUKH

1 |B xabunerte 4 uenoBeka. CKOJIbKUMHU NIEPECTAaHOBKHU

crocobaMu MOKHO BbIOpaTh Mapy

JEXKYPHBIX?
2 |Tpm ppyra mpumud Ha SK3aMeH. pa3MenieHus

CKOIBKO  BO3MO)KHO ~ BapHaHTOB

OUYEepEeTHOCTH oxo/a K

IK3aMeHATOpYy?
3 |B rpymme 24 genoBeka. CKOJIBKUMHU COYeTaHus

crocobamu MOKHO
CTapOCTy U 3aMeCTUTENS?

BBIOpATh

OtBer: 1B,2A,3 B

15. Ompenenute, CKOTBKO COOCTBEHHBIX ITOAMHOXKECTB HWMEET MHOXKECTBO,

COJZICpIKaIIce

7 DJIEeMEHTOB, C Y4Y€TOM 4TO BKJIOYEHO IIyCTO€ U COOCTBEHHOE HOAMHOXecTBO? Bribepure

HpaBHJ’ILHBIﬁ OTBCT.
1) 128

2) 126

3) 64

4) 62



OTtBer: 1) 128

Oo6ocHoBaHMe: NpUMeHeHHe dhopmybt KOJINYeCTBa MOJAMHOKECTB
Bo3moxkHoe o0ocHOBaHuUe: 110 (popMyJie 2 B CTENEHH N, I/1e N - KOJ-BO 3JIeMEHTOB

Bo3Mo:kHOe 000CHOBaHHE: KOJINYECTBO MOJAMHOKECTB onpeeasieTcs no popmysae 2”n rae n -
YHCJI0 3JIEMEHTOB, IBOIKA B ceAbLMOI - 128

2 CEMECTP
YK-2

1. Haiinute HanMeHbIIIee 11eJI0e YnciIo B o0nactu onpeaenenus npeaukara P(X): 2x - 3 >0.
OtBet: 2
Ob6ocHOBaHMeE: OTBET MOJIY4YeH NP PellleHN HEPAaBEeHCTBA

2. HazoBute, 4eM SBIAIOTCS yHoOTpeOssieMble B OOBIYHOM PEUYH CIIOBA M CIIOBOCOYCTAHUSI «HEY, «H,
«HIIAY, «ECITH... , TO», «TOTJa U TOJIBKO TOTJa» U Ipyrue?

OTBeT: JIOTHYeCKHMH CBSI3KaAMH.

Bo3Mo:kHbIi BADHAHT OTBETA: JIOTHYECKUE CBA3ZKH

3. Hano Bbicka3biBanue: «lIpenukar «X+y=y+x» SBISIETCS TOXKIECTBEHHO HUCTUHHBIMY. OreHute
UCTUHHOCTD WJIX JOXKHOCTE BhICKa3bIBaHus: VIcTuHHO in JIoxHO.
OtBer: UcTuHHO

4. lano Beicka3biBanue: «lIpenukar «x+y=5» gBisieTCsl BBITOJIHUMBIMY. OLIEHUTE UICTUHHOCTD WJIH
JIO)KHOCTB BbICKa3bIBaHusA: Mctunuo win JIoxHo.
OtBer: UcTuHHO

5. Ilpemukar «x+0=0+x» sBIsSETCA TOXKIECTBEHHO HWCTUHHBIM?  OIEHUTE HCTUHHOCTH WIIU
JI0’KHOCTB BbICKa3bIBaHus: McturHO ninu JIoxkHO.
OtBer: UcTUHHO

6. Jlaus! Tpu maokectBa: A = {1;2;3}; B = {4;5;6}; C = {2:;4;9}. U3 kakoro KoJM4ecTBa 3JICMEHTOB
oynet coctosath MHOXKecTBO A U B\ C ?

Otger: 4

O0ocHOBaHMe: NPUMEHECHHE TPABUJI 00beIMHECHUS W PA3HOCTH MHOMKECTB

7. OTBETBHTE BOIPOC, KaK HAa3bIBACTCS JIOTUUECKAs ONEpaLys, OTPULIAIOIIAs] KOHBIOHKIIHIO?
Oteer: lTpux tleddepa

8. OTBeThTE BOMPOC, KaK HA3bIBACTCS OMHApHAs ONepallysl, OTPUIIAIONIAS TUIHIOHKITHIO.
OtBert: Crpeika [Iupca

9. laiite onpeneneHue MOHATUIO «KOHBIOHKIUS.

OtBer: KoHbIOHKIMS 0003HAYaeT OObEIMHEHUE JIBYX WJIM HECKOJIbKUX BBICKa3bIBaHUII B OJIHO
TakuM 00pa3oM, YTO pe3yabTaT OyleT MCTHHHBIM TOTJla U TOJBKO TOTJa, KOTJAa HCTUHHBI BCE
BXOJISIIIIME B HETO BBICKA3bIBAHMS.

Bo3Mo:xXHBII BapHMaHT OTBeTa: HCTMHHA TOIAA M TOJbKO TOIAa, KOraa 00a BBICKa3bIBAHMS
UCTHHHBI.

Bo3MoOKHBI BapuaHT OTBeTa: IJTO0 JIOTMYecKas olepanus, KOTOpasg MaKCHMAJbHO
npudamxeHa k 3Hayenuro U

10. TaiiTe onpenesieHne MOHATHIO «IU3BIOHKLINS.



OtBet: /IU3BIOHKIUS — 3TO JIOTHYECKasi ONEpaIus, M0 CMBICITY MaKCUMaJIbHO MPHOIMKEHHAS K
COI03Y WJIH.
Bo3MokHBIii BADHAHT OTBETA: UCTHHHO TOT/a, KOTAa XOTs ObI O/THO BBICKa3bIBAHUE HCTUHHO

11. Kak Ha3wsIBaeTcs 61/1HapHa$1 JIOru4uccCKas CBsA3Ka, IO CBOEMY IIPHUMCHCHHIO HpI/I6J'II/I)KeHHa$I K
COI03aM «€CJIM..., To»? Hammmure oTBeT B COOTBCTCTBYIOIICM ITACKEC.

OTBeT: UMILIMKALUS

12. YcTaHoBHTE COOTBETCTBUE MEKY JOTrHUEeCKON (DyHKIMEH 1 Tabinieil HCTUHHOCTH:

Jlornueckas pyHkuus Tabnuia uCTUHHOCTH

1 F =not(A) U not(B) A

2 F =AU not(B) b

3 F = not(A) U B B

4 F=not(A) & B r

I ==1pd I = =1 I I = =1 L =1 =1

(=l = =l =) = k=) = il K= v )
RPIROFR TOoO|OFR|IOTO|FR|FRIFPITMFk O™

OtBer: 1 5,2T',3A,4B

13. YcTaHoBuTE COOTBETCTBHE B TAOJIMIIE JJOTUYECKUX OTEpalvii 1 0003HAYCHMI:

Omneparuun O6o3HayeHus
1 KOHBIOHKIIUS A PABHO
2 U3 BIOHKIINS b nu
3 SKBUBAJIEHTHOCTh B NJIn

Ortser: 1b, 2B, 3A

14. YcraHoBUTE COOTBETCTBHME B TaOJHUIE MEXKIY JOTHUUYECKHUM BBIPAKECHHEM M PE3yJbTaTOM
npeoOpa3oBaHus MPH MOMOIIU 3aKOHOB JIOTUKH

Jlornueckoe BBIPAXKCHUC pe3yiabTat
1 A U not(A) A 0
2 A&A b 1
3 AUA B A




4 A & not(A) r A

Ortser: 1b, 2B, 3T, 4A

15. Onpenenure HUCTUHHOCTh COCTaBHOTO BBICKA3bIBAHUS:
«(2*2 =4 wim 3*3 = 10) u (2*2 = 5 wiu 3*3 = 9)». Beibepute BepHbIil OTBET.
1) noxxHO
2) MICTMHHO
3) He JI0KHO
4) He JI0)KHO U HE UCTUHHO
OTtBer: 2) HCTHHHO

2 CEMECTP
OIIK-1

1. YeMy paBHO KOJMYECTBO peOep B IMOJHOM Trpade, eciu B HeM 8 BepIIuH?
Otser: 28

2. Mano Beicka3bsiBanue: «llomHbiil Tpad c neBAThI0 pedbpamu cymiecTByeT». OleHUTe UCTUHHOCTh
HNJIN JIOJKHOCTBH BBICKA3bIBAHUA . I/ICTI/IHHO NN .HO)KHO.
OtBert: JloxHo

3. JlaiiTe onpeneneHue MaTeMaTUYECKOMY TMOHSATHIO «Tpady.
OtBer: I'padp — 3T0 MaTremaTuyeckass CTPYKTYpa, COCTOfIlIAs W3 BepmIMH u pedep,
COEeJUHSIONIMX HEKOTOPbIE Mapbl BEPLIUH

4. aiiTe onpezeeHHe MaTeMaTHUYeCKoMY MOHATHIO «IleTist B rpade.
Otger: Iletas B rpage — 310 pedpo, coeqUHsIONIee BEPUIMHY camy ¢ co00i

5. Mano BbIcka3biBaHue: «Ecnu moyHbIN rpad uMeeT N BepILINH, TO KOJIUYECTBO pedep B HEM paBHO
n(n-1)/2» sBAsieTCS TOXKIECTBEHHO HCTUHHBIMY». OIIGHHTE WCTHHHOCTh WJIM  JIOKHOCTh
BbICKa3bpIBaHUsA: VIcTHHHO min JI0kKHO.

Otser: UcTHHHO

6. Kakum Oynet rpad, ecnu Kaxable JBe pa3lWYHbIE €ro BEPIIMHBI COCTUHEHBI OJHUM U TOJIHKO
OJIHUM pebdpom?
OTBeT: NOJHBIM

7. Kak B Teopuu rpadoB u HH(pOpMATHKE HA3bIBAETCS KBaJpaTHas MaTpULA, UCHOJb3yeMmas IS
MIPEICTABICHHS KOHEYHOTO rpada, COCTOSIIAs U3 HyJIeH U eTUHHIL?

OTBeT: MATPHLIA CMEKHOCTH

Bo3MOKHBIN BADHMAHT 0TBETA: CMEKHOCTH

8. JlaliTe onpeneneHre MOHITUIO «MATPUIA MHIUICHTHOCTHY?

OtBer: MaTpuua HWHIUAEHTHOCTH — 3T0 MATPHIA, KOJHMYECTBO CTPOK B KOTOPOii
COOTBETCTBYET YHCJIY BEPLIMH, a KOJHYECTBO CTOJIOLOB — 4HcIy pedep, cocToslas M3
gucea 1; 0; -1

Bo3mo:xHblii BapuaHT oTBeTa: Marpuia, oTpa)karolias MHIMJIEHTHOCTh TOueK U pedep, Tae
CTPOKH 3TO BEPILIUHBI, a CTOJIOLBI - pEOpa



9. Yemy paBHO KOJIMUECTBO pedep B MOTHOM rpade, €Clii B HEM S5 BepIIuH?
OrtBer: 10
OO6ocHoBaHuE: IpUMeHeHHe GOPMYJIbI KOJIHYeCcTBA pédep B rpade

10. YcraHoBuTEe COOTBETCTBHE B TaOJMIIE MEX]y HallpaBlIeHHEM B peOpax rpada u BeIMYMHON B
MaTpHUILE UHIUICHTHOCTH:

Hamnpasnenue B péopax rpada BennuuHa B MaTpuIle HHIIUICHTHOCTH
1 pedpo BXOAUT B BEPIINHY A |0
2 peOpO BBIXOIUT U3 BEPIIMHBI b |1
3 peOpo ¥ BepiInHa He MHIUCHTHBI B |-1

OtBet: 1b, 2B, 3A

11. YcraHoBUTE COOTBETCTBHE B TaONHIE MEXKIY YCIOBHEM 33aJadyd W CHOCOOOM pelieHus B
KOMOWHATOPHKE

3agada Cnoco6 B KOMOMHATOPUKH

1 B rpynne 24 uenoseka. Ckoibkumu| A |codeTaHus
crocob6amMu MOXHO BbIOpaTh Gu3opra,
CTapoCTy U Ka3zHaues?

2 Ckonpkumu  criocobamMu  MOXHO| b |pasmenienus
BbIOpaTh OyKeT U3 3 LIBETOB; €CIH B
HaJU4YMM PO3bI KpacHoro, Oemoro,
PO30BOT0, CHHETO, KEJITOTO IIBETA

3 Ckonpkumu ~ cniocobamu  MOkKHO | B |mepectanoBku
BbIOpaTh OyKeT M3 3 IIBETOB; €CIH B
HaJU4YUH PO3bl KpacHoro, Oemoro,
HKENTOro IBeTa

OtBet: 1B, 2A, 3B

12. BeiOepute BepHble yTBepKIeHUs: «B MaTpulle HHIUIEHTHOCTH OPUEHTHUPOBAHHOIO MPOCTOTO
rpacda 3HaueHHs ONPEAEIIAIOTCS TaK: ».

1) ecsin peGpo BXOAUT B BepUIMHY, TO 3HaYeHHe paBHO 1

2) eci peOpoO BXOAMT B BEPLIMHY, TO 3HAYEHHUE PABHO 2

3) ecsiu peOpo BBIXOAUT U3 BepUINHbBI, TO 3HAYEHHE PAaBHO -1

4) ecniu peOpo BBIXOIUT U3 BEPILUHBI, TO 3HAUCHHE PABHO -2

5) ecoiu peOpo U BepIIMHA He HHIUAECHTHbI, TO 3Ha4YeHHe paBHO ()
6) eciu peOpo 1 BepITMHA HE MHITUACHTHBI, TO 3HAYCHHE PaBHO |
OrtBer: 1) eciin pedpo BXOAUT B BeplLINHY, TO 3HAYECHHE PAaBHO 1,
3) ecsiu peOpo BHIXOAUT U3 BePUINHbI, TO 3HAYEHHE PABHO -1,

5) ecin peOpo U BeplIMHA He HHIMAEHTHBI, TO 3HaYeHne paBHO (

O0ocHOBaHMe: MPUMeHEHHUeE ONpe/iesIeHUs] MATPUIbI HHIMIEHTHOCTH
Bo3moxknoe o0ocHoBanue: M cnoib30BaHO MpaBuJIo NpocToro rpaga

13. BriOepure BepHble yTBepkIeHUs: «B marpuile MHIMIEHTHOCTH OPUEHTHPOBAHHOrO rpada c
KpaTHbIMU pEOPaMU 3HAUCHHSI OIPEAETISIOTCS TaK: »



1) ecsiu peOpo BXOAMT B BEpPIIUHY, TO 3HAYeHHEe paBHO 1

2) eciu peOpPo BXOAUT B BepILINHY, TO 3HAYECHHE PABHO 2

3) eciu pedpO BXOAMT B BEPIIKMHY, TO 3HAYEHHE paBHO -1

4) ecid pedpPO BBIXOJAUT U3 BEPIUIMHBI, TO 3HAYEHHE PABHO -2

5) ecoiu peOpo U BepIIMHA He HHIUAEHTHbI, TO 3HAYeHHe paBHO ()
6) eciii peOpo U BepIIMHA HE WHIIUACHTHEI, TO 3HAUEHUE paBHO |

OrtBet: 1) eciin pedpo BXOAUT B BeplINHY, TO 3HAYEHHE PAaBHO 1,
2) ecoiu peOpoO BXOAUT B BePUIMHY, TO 3HAUeHHE PABHO 2,

4) ecsiu pedpo BBHIXOJUT U3 BePIIMHbI, TO 3HAYEHHE PABHO -2,

5) ecoiu peOpo U BepIIMHA He HHIUAEHTHbI, TO 3HAYeHHe paBHO ()

O0ocHoBaHMe: IPUMeHeHHe ONpe/ie/IeHUs] MATPUIbI MHIMIEHTHOCTH
Bo3mo:kHoe o0ocHoBaHMe: Mcno/ib30BaHO NMPAaBUJI0 OPUEHTHPOBAHHOIO rpada ¢ KpaTHHIMH
peopamu

14. BriGepute BepHble yTBepxkaeHus: «Ckonbko pedep umeet rpad ¢ 7 BeprirmHaMu?»
1) (8*7)/2

2)21

3) 28

4) n*(n-1)/2

5) (7*6)/2

6) n*(n+1)/2

Otger: 2) 21,

4) n*(n-1)/2,

5) (7*6)/2

O0ocHoBaHMe: npuMeHeHue popMyJibl KosIn4decTBa pédep B rpagde
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