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1 Hean, 3a1a4M ¥ IUIAHMPYeMbIe Pe3yabTaThl 00y4eHHUs 10 AMCUHUILIMHE

K ocHOBHBIM 1€e/1IM OCBOEHUS TUCLIUIIMHBI OTHOCUTCS:

. (dopmMupoBaHHe CUCTEMBI (PYHIAMEHTAIBHBIX 3HAHUH O TIOHATHSIX U METO/IaX K C-
KpETHOM MaTeMaTHUKH, a TaKKe NMPUOOpETeHHE MPAaKTUYECKUX YMEHHMH U HaBBIKOB, HEOOXOIM-
MBIX JUTS peIIeHHs 3314, BOSHUKAIONIUX B TPO(PECCHOHATBHOMN e TeNbHOCTH;

. MOJIy4YUTh NOHUMAaHKE PabOTHl COBPEMEHHOIO KOMIIBIOTEPA.

K ocHoBHBIM 3ajauam JUCHUIIIMHBI OTHOCSTCS CO3JaHKMe 0a3bl AJIsi OCBOSHUS MOHATHM
1 METOJIOB TEOPETUYECKON NH(DOPMATUKH

J (hopMHpOBaHME MPEJCTABICHUS O MECTE M POJIM JUCKPETHOM MaTeMaTUKU B CO-
BPEMEHHOM MHPE, CUCTEMbI OCHOBHBIX MOHSATUM, UCTIOIB3YEMBIX ISl ONTMCAHUS BAXKHEHIIINX Ma-
TEMaTUYEeCKUX MOJIeJIe 1 MaTeMaTHYEeCKHX METO/I0B, U PaCKpPBITHE B3aUMOCBSI3U 3TUX IMOHATHUH,
HaBBIKOB T10 MMPUMEHEHHIO TUCKPETHOW MaTeMaTHUKU B MPOTPaMMHUPOBAHUH U HHHOKOMMYHHUK A~
IIMOHHBIX BOMPOCAX;

. 03HAaKOMJIEHHE 00YYaIOIINXCsl C AIEMEHTaMU ammapara JUCKpEeTHOM MaTeMaTHKH,
HEO0OXO0IUMOTO JUI PELICHUS] TEOPETUUYECKUX M MPAKTHUECKUX 3a/1a4, U C METOJaMU MaTeMaTH-
YECKOI'0 MCCIIE0BAHUS TPUKIIAIHBIX BOIIPOCOB;

. (YHKIIMOHATBHOTO U JIOTHYECKOTO IMPOTpaMMHUPOBAHUsS, CTPYKTYpPhl U OpraHu3a-
LMs JAHHBIX JJI1 KOMIBIOTEPOB, KOHCTPYHMPOBAHUS MPOrpPaMM, TEOPUH NCKYCCTBEHHOTO MHTEJI-
JIEKTa U T.IL.

. (hopMHpOBaHHE HABBIKOB NMPUMEHEHHS MOJYYCHHBIX 3HAHUHN i aOCTPAKTHOIO
MIPOEKTUPOBAHMUS JIOTHYECKUX CTPYKTYP U BBIUMCIUTEIBHBIX MPOLIECCOB Ha rpadax;

. caMoCTOsITeNIbHAA paboTa Ha/l TEMAaTUKON TUCIUILTUHBL A7 GOPMUPOBAHUS KOM-
MEeTEHIINI OCHOBHOM IpoheccHoHaIbHOM 00pa3oBaTensHoi mporpammsl (nanee, OOIT).

B pe3ynbrare 0CcBOCHHS AUCHUHUIUIMHBI Y 00y4aromuxcs GopMHUPYIOTCS CIEAyIOUe KOMIIETEeH-
MU U JOJDKHBI OBITh JOCTUTHYTHI CIEYIONIUE Pe3ylIbTaThl 00y4YeHHs Kak dTan (OpMUPOBaHUS

COOTBCTCTBYIOIIHUX KOMIETCHIIMI:

Kon B pesyabTare ocBoeHus1 00pa30BaTeIbLHON NPOIrpaMm-
KOMIIETEHIIMHU MbI 00y4aloIuiicsi 10J12KeH 00J1a1aTh

OIIK-1. CriocobOeH nmpuMeHsTh ecTe- | 3HaTh: MeTopl MaTeMaTH4eCKOro aHaiu3a U MOJENH-
CTBEHHOHAy4YHBbIE€ M OOIICHMH)KEHEP- | pOBaHHUS, TEOPETHYECKOTO M DKCIEPUMEHTAIBHOIO HC-
Hble 3HAHUS, METOAbl MaTeMaTHue- | CIeoBaHUs B MPOodEeCCHOHATBHON AeSITENFHOCTH.

CKOTO aHaiW3a W MOJIeNUpOBaHUS, | YMeTh: [I[puMeHsITh eCTeCTBEHHOHAYYHBIE U OOIICHHKE-
TEOPETUUYECKOTO W  JKCIEPUMEH- | HEPHBIE 3HAHUS.

TaJIBHOTO WCclenoBaHus B mpodec- | Bmagers: MeTomamMu MaTeMaTHUECKOTO aHalW3a U MO-
CHOHAJILHOM JIeITEIILHOCTH. JENUPOBAHUS, TEOPETUUYECKOTO U SKCIEPUMEHTAIBHOTO
HCCIeIOBaHuUs.




2 MecTo IMCHUILUINHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl

JucuuruimHa «/luckperHas MaTeMaTHKa OTHOCUTCS K YUCITY Y4eOHBIX AUCIUIUINH 00s-
3aTeNIbHOM YacTH MaTeMaTUYeCKOW MOATOTOBKH OCHOBHOM HpogecCHOHAIbHON 00pa3oBaTeilb-
HOU IIPOrPAMMBI.

W3yuenne nucuuIuiMHbl 0a3upyercs Ha 3HAHHSX, MPHOOPETEHHBIX 00YYAIOMIUMHUCS MPH
M3YyYEHHUH IIKOJIHHOTO Kypca MaTeMaTUKU, HH(POPMATHKH, OCHOB BBICIICH MaTEeMaTHKH.

JlucuuminHa B3aMMOCBSI3aHA JIOTMUECKU M COJAEP)KAaTEeIbHO-METOJUUYECKU CO CIENyIo-
IIUMHU JUCIUTIIMHAMU U ipakTtukamu OTTOIT:

° Jluneiinas anreOpa

° MaremaTudecKnii aHaIns;

Anmnapat AUCKpEeTHON MaTeMaTUKU HEOOXO0IMM TP CO3/IaHUHU U SKCIUTyaTallud COBPEMEHHBIX
OBM, cpenctB nepenaun u 00pabOTKH HHPOPMAIH, ABTOMAaTU3UPOBAHHBIX CCTEM yIIpaBJie-
HUS U IPOEKTUPOBAHUS; IO3TOMY 3HAaHUE OCHOB JAHHOM TMCIUIUIMHBI a0COIOTHO HEOOX0IUMO

JUISl COBPEMEHHOTO CHelMaucTa B 001aCTH MHPOPMATUKH U BEIYUCITUTEIbHON TEXHUKH.

3 CTpyKTypa M cofepsKaHHe U CHUTTHHbI

OO6mrast TpyTI0EMKOCTh TUCIMIUIMHBI COCTABIIsIeT 3 3a4eTHbIC eauHMIbl, T.e. 108 akame-
MHYECKHX Yaca.
JlucuuIuinHa u3ydaeTcss Ha BTOPOM Kypce B UETBEPTOM ceMmecTpe, Gpopma MpoMexyTod-

HOM aTTeCcTallly - DK3aMeEH.

3.1Buapl yueOHoii padoThl H TPY10eMKOCTh
(mo popmam 00yveHust)

3.1.1 3aouHas ¢popma oOydeHHs

Ne . KoauuecrBo | CemecTpsl
Bua yueO6Ho# padoThl
n/n 4acoB 1
1 AyIUTOpHBIE 3aHATHS 8 8
B Tom uucne:
1.1 | Jlekuun 4 4
1.2 | CemuHapckue/IpakTUYECKHE 3aHATUS 4 4
1.3 | JlaGopaTopHble 3aHATUS
2 CamocrosiTesbHast padora 100 100
3 IIpoMeskyTouHast aTTecTALUSA
3auer

Uroro: 108 108




3.2TemMaTH4YeCKUii NJIaAH U3YYeHHUS TUCHUILINHBI

(mo ¢popmam 00yueHHs)

3.2.1 3a04ynas popma oOyueHuUs

n/n

Pa3zgenbl/TeMbl
TUCHUATNINHBI

TpyaoemMkocThb, yac

Bcero

AynuTopHasi padora

Jlexnun
paKTUYECKHE 3a-

‘eMuHapCKue/
STHS

'TaGoparopHbIie
AHATHUS

IpakTrueckas
10JrOTOBKa

aMoCTOoATe/JIbHAasA

ﬂ
hadoTa

Pazgen 1. MHoxkecTBa M COOTBET-
crBus. MuoxectBa. CriocoObI 3amaHust
MHOKeCTB. Ornepannn HaJi MHOXKECTBa-
MH, cBoMcTBa onepanuil. COOTBETCTBUSA
MEXIy MHOXecTBaMu. [Ipsmoe mpous-
BeJieHre MHOecTB. CIocoOBI 3aJaHus
cooTBeTcTBHH. KOMMIO3UIIUS COOTBET-
CTBU.

Bbinaya pacueTHo-rpaduyeckoi pa-
00ThI

OtoOpaxxenus, ux croiictea. dyHKIMO-
HajlbHbIE 0TOOpaxeHus. OTHOIIEHUS Ha
MHO>KECTBE.

bunapHbie oTHOIEHUA. 3aMbIKaHUE OT-
HoueHuil. Asiiroput™ Yopmoiuia. Ot-
HOIIICHHUS PKBUBAJICHTHOCTHU U MOPSIAKA.

Pa3zgen 2. DiaeMeHTHI MaTreMaTHye-
CKO#i JJoTUKH. BBICKa3bIBaHUA H JIOTHU-
YECKUE CBS3KU (IU3BIOHKIINS, KOHB-
FOHKITWS, UMIUTUKAITUS, SKBUBAJICHIIHS ).
@opmyIibl TOTUKU BbICKa3bIBaHH. O0-
II€3HAYUMBIE, BBITIOJIHUMBIE U TIPOTH-
BOpEUUBLIE (OPMYIIBIL.

OCHOBHBIE 3aKOHBI JIOTUKU. ByneBbl
¢byukun. TeopeMa o ymcie OyneBbIX
¢byHkMH. JIu3bIOHKTHBHBIE U KOHD-
IOHKTUBHBIE HOpMalibHbIE popMbl. Co-
BEpIIECHHBIE (POPMBI.

VYnpoiuenue 0yneBbix GyHkuui. I'pa-
¢buueckuit meroa, kapTel KapHo, MeTos
Kgaiina.

Bbynesa anreOpa u Teopusi MHOXKECTB.
JIBOHCTBEHHBIE JIOTHYECKHE (PYHKIIHU.

[TonHbIE CcHCTEMBI JOTHYECKUX (QYHK-
HAH.
TTonnuom XKerankuua.




OCHOBHBIC TOHATHS TEOPHH TpadoB.
OpHUCHTUPOBAaHHBIE W  HEOPUCHTHUPO-
BaHHbIe Tpadbl. iemeHTHl rpada:
BEpIIMHBI, pebpa, ayru. I'eomerpuue-
CKHe rpadsl.

YuciioBble XapaKTEPUCTUKHU TPpadoB.
Yacru rpados. M3omopdusm u romeo-
Mophu3M rpados.

MarpuuHoe npeacTaBieHie rpados.
Marpuna cMmexxHocTH. MaTpuia nHIu-
neratHocTd. CBA3HOCTH rpada. Marpuia
CBSI3HOCTH. BBI)]GJ'IGHI/IC KOMIIOHCHT
CBSI3HOCTH.

10

3ajauM MOMCKAa MapuIpyTOB B rpade.
[Mowick MapmIpyToB C MHHHAMAJIbHBIM
ycioM pebep. CBsi3HbIE KOMIIOHEHTBI
rpada. Crnabble U cHIIbHBIE Oprpadsbl.
Bepmiuanast cBsi3HOCTH W pebepHas
CBSI3HOCTb.

Paccrostnus B rpade. [uamerp, paauyc
1 IeHTp Tpada.

PaccrostHus mexny BepuimHamu rpada.
OKCUEHTPUCUTET BEPIIMUHBL. J[namerp
rpada. Llentp rpada. O6xoapl rpados.
DiinepoBsl rpadsl, SHUIEpOBH Iienu. [ 'a-
MUJIBTOHOBBI Tpadbl, 3a7a4a 0 mraxmar-
HOM KOHE.

CamocrositesqbHas padora Nel (B
ayIMTOPUH)

11

Hepesbsi. CBolicTBa AepeBbeB. THUIIBI
BEPILUUH JepeBa U ero ueHTpsl. Kophe-
BbIe JiepeBbs. OCTOB cBs3aHHOTO rpada.
Onpenenenre KOJINYECTBA Pa3INYHbIX
OCTOBOB. BrlieneHne MUHUMAJIBHOTO
OCTOBHOTO JIepeBa CBSI3HOTO rpada.
Merto1 BETBEM U rpaHuil. IKCTpEeMaib-
HbIE Tpadsbl.

12

[IpocTeiimue anropuT™Mbl TEOPUH Tpa-
¢oB. [lyTh MUHUMAIIBHOM CyMMapHOU
JUTHHBI BO B3BEIIEHHOM rpade. Anro-
put™ [lefikcTphl. 3amaua KOMMUBOSIKE-
pa. Benrepckuii anroputM noCcTpoeHUs
COBEPIIIEHHOTO MapocoueTaHus (3a1adya
00 ONTUMAaJIHLHOM Ha3HAYCHUH ).

13

IToroxu B cersax. Teopema Popra —
®dankepcona; anroput™ Popra —
QdankepcoHa.

14

Koppl. AndaButHoe konupoBanue. Pas-
nenuMble kozabl. Kpurtepuii omgHo3Hau-
HOCTH JekoaupoBaHus. HepaBeHcTBO
MaxMuiuiasa. Y cioBue CylieCTBOBaHHUs
pa3aesMMoro Koja ¢ 3aJaHHBIMHU JUIM-




HaMH KOJIOBBIX CJIOB

OnTuManbHbIe KOJbI U UX CBOWCTBA.
JlemMma o penykiuu. Anroputmel @ano
n Xaddmana mocTpoeHUs: ONTUMAITb-
HBIX KOJIOB.

Camoxoppektupyromue kojbl. Koasr ¢ | 5
HCIIpaBJIEHUEM OJHOM omuoOku. Bepx-
HSAS U HUKHSIS OLIEHKM MOIIIHOCTH MaK-
cuManbHOTO Koga. Koasl XsMMmuHTra, Bx
CBOMCTBAa. AJNTOPUTM JEKOJAUPOBAHUS )
JUIsl KOoB X5MMHUHra. JIMHenHble Ko-
JTBI.

CamocrosiTesibHast padora Ne2 (B
AyJAUTOPUH)

15

[Tonarue anropurtma. Mammssl 5)
TrrOpHHra X NPUMEHEHHE K CIIOBAM H 5
KOHCTPYMPOBAaHME MAIIMH ThIOpHHTA.

16

17 | Pexypcunble ¢pynkuuu. Hopmaneueie | 5 5
anroputMsl Mapkosa.

18 | O0630pHas AeKIUs 5 5

0O0630pHOE MPAKTUUECKOE 3aHATHE

(I)OpMa aTreCTaluu

Bcero yacoB no AMCHUILINHE HA IEPBOM 108 4 4

cypee 100

3.3 Conep:xaHue qUCIHUANIHNHBI

OO6mrast Tpy1I0€EMKOCTh JUCIMIUIMHBI COCTABIIsCT 3 3a4eTHBIC eaUHMIBL, T.e. 108 akame-
MHYECKHUX Yaca.

JlucrumnHa u3ydaeTcsi Ha BTOpOM Kypce B UE€TBEPTOM ceMecTpe, (hopma ImpoMexyTou-
HOM aTTeCTalluH - 3a4eT.

Conep:xanue pa3aesoB JUCHHILIAHBI

BBenenue.

[Ipenmer, 3amauun U coaepkaHue TUCUUIUIMHBI. OCHOBHBIE ATaIlbl PA3BUTUS TUCIUTLIIH-
Hbl. CTpYyKTypa Kypca, €ro MECTO U POJib B MOATOTOBKE CIIEUAIIUCTA, CBSI3b C IPYTUMU AUCIIU-
IUTHHAMH.

Pa3pgen 1. MHo:KecTBa M COOTBETCTBHS.

MuosxectBa. CriocoOsl 3aganust MHOXeCTB. Onepaiuy HaJl MHOXKECTBaMH, CBOHCTBA
oneparuii. COOTBETCTBHUS MEXIy MHOKecTBaMu. [IpsMoe mpousBeneHre MHOXKecTB. CriocoOBI
3aaHus cooTBeTCTBUIl. Kommosurus coorBercTBuii. OToOpaskeHus, X cBoiicTBa. DYHKIIMO-
HabHBIE 0TOOpakeHuss. OTHOIIEHUST HA MHOXKeCTBe. brHapHbIe OTHOIIEHHUS. 3aMbIKaHUE OTHO-

meHui. OTHOIIEHUS SKBUBAJICHTHOCTU U Mnopsjaka.




Pazjen 2. DiieMeHTHI MATEMATHYECKOH JTOTUKH.

Bricka3piBaHusl U JIoTHYECKUE CBS3KH. DOPMyIbl JIOTUKH BhICKa3bIBaHHHA. OOIe3Haqn-
MBbI€, BBITIOJIHUMBIE U MPOTUBOpeUuBbIe (hopMysbl. OCHOBHBIE 3aKOHBI JIOTUKU. byneBbl pyHK-
LIUH.

Hopwmanbusie ¢opwmel. Paznoxenne ¢yHKIUU anreOpbl JOTHKH MO nepeMeHHbIM. Hop-
ManbHbIe (popMmbl. Teopema 0 coBepIIEHHON AW3BIOHKTUBHOW HOpMaibHOU (opme. CoBepiueH-
Hasi KOHBIOHKTHBHas HopMmaibHas (opma. Munmmuzanusi OyneBbix ¢yHkuuid B kiacce JJHO.
Meroa murnmmsnpyronux kapt. Konraktaeie cxembl. Muanmuzanus JJH® meronom Ksaiina.

[Tonnbie cucremsl. [Ipumepsl MOJMHBIX CUCTEM (C JOKAa3aTEIbCTBOM IOJIHOTHI). TeopeMa
XKerankuna o npeacTaBUMOCTH PYHKINHU anreopsl JIOTUKH nosuHoMoM. [Tonnnom XKerankuna.

Paznen 3. DiiemenTsl Teopuu rpagos.

OcHoBHble nOHATUS Teopuu rpadoB. Onpenenenus rpados pazauuHoro tumna. Mzomop-
¢bu3M. MaTpuuHble U YHCIIOBBIE XapakTepucTuku rpadoB. Yactu rpada. MapuipyTel U CBS3-
HOCTb. BepiuHHas cBS3HOCTh U peGepHast CBSI3HOCTh. [lepeBbs v MKIIbl. MUHUMabHbIE MapII-
PYTHI B HArpy>KeHHbIX Ipadax. DKcTpeManbHblie rpadsbl.

[Ipocreiimue anroput™bl Teopuu rpados. Ilpenacrasnenus rpados u nepeBbeB B IBM.
[TyTh MUHMMATBPHOW CYyMMapHOH JUTHHBI BO B3BeIIeHHOM rpade. Anroput™ JleiikeTpel. ['aMuib-
TOHOBBI IIUKJIBL. 3ajaya KOMMUBOsbKepa. Kparuaiiiiee octoBHOE JepeBo. AnroputMm Kpackana.
Benrepckuii anroput™ MOCTPOCHHsI COBEPIIEHHOTO MapocodveTaHus. 3agada 00 ONTHMaIbHOM
Ha3HA4YCHUHU.

[Toroku B cetsix. Teopema @opaa — Pankepcona; anroput™m Popaa — dankepcona.

Pa3znen 4. OCHOBBI TeOPUYM KOJAMPOBAHUS.

Konpl. AndaButHoe koaupoBanue. Pazaenumelie koapl. Kpurepuii 01HO3HAYHOCTH JCKO-
mupoBanus. HepaBencTBo MakMuiiiaHa. YciloBUE CyIECTBOBaHUS Pa3feIMMOro KoJa ¢ 3aJ1aH-
HBIMU JUIMHAMU KOJIOBBIX CJIOB

OnTumanbHble KOAbI U UX cBocTBa. Jlemma o penykiuu. Anroputm Xaddmana mocTpo-
€HUs ONITUMAJIbHBIX KOJIOB.

Camoxkoppektupyromue koel. Koabl ¢ ucnpaBieHreM oHOM omuOKku. BepxHsis u HUX-
HsI OLIEHKH MOLIHOCTU MaKCHUMalbHOTO Koja. Kogsl XaMMHUHra, X CBOKWCTBA. AJITOPUTM JIEKO-
JUPOBAHMA JUIsl KOJOB XOMMUHIA. JIMHEWHbIE KOBI.

Pazgen S. DiieMeHTBI TEOPHH AJITOPUTMOB.

[TonsTue anroputma. Onpenenenne mamuns! TeiopuHr. [Ipumenenne mamun TrropuHra
K cioBaM. KoHctpynpoBanue MammH Twiopunra. Berunciumelie no Tretopunry ¢ynkuuu. Ipa-

BHJIbBHAs BBIYHMCIIMMOCTD (I)YHKI_II/Iﬁ Ha MallluHE TBIOpI/IHI‘a. KOMHOSI/ILII/ISI MalivH TLIOpI/IHTa. Te-



3uc TrropuHra (OCHOBHas TUIOTE3a TEOPUU ANrOpuTMOB). MamuHel ThropuHra U COBpEMEHHbBIE
3JIEKTPOHHO-BBIYUCIIUTEIIBHBIC MAIIUHBI.

PexypcuBHble ¢yHKuu. OCHOBHBIE MOHATHS TEOPHU PEKYPCHUBHBIX (DYHKIMHA U TE3HC
UYepua. MapkoBckue noactanoBku. HopmanbHble alrOpuT™MBl M MX IIPUMEHEHUE K citoBaM. Hop-
MaJbHO BBIYHUCIMMBIE (QYHKLUHUM U MPUHLUI HOpMalu3auuu MapkoBa. DKBUBAJIEHTHOCTb pas3-
JINYHBIX TEOPUH AITOPUTMOB.

B pe3ynbpTare 0CBOCHHS TUCHMILIMHBI y 00yJaronuxcsi GOPMUPYIOTCS CIEAYIOINE KOM-
METEHIMHN U JOJDKHBI OBITh TOCTUTHYTHI CIEAYIOUIME pe3ysbTaThl 00yueHus Kak 3tan GopMHUpo-

BaHHA COOTBCTCTBYIOLIUX KOMHGTCHHHﬁ:

4 YyeOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecnieuyeHne

4.1HopmatuBHble 10KyMeHTHI U 'OCToI

1. ®enepanbHbIil rocyaapcTBEHHBIH 00pa30BaTeNbHBIN CTaHAAPT BBICIIETO 00pa30BaHUs
(ypoBeHb OakanaBpuata) no HampaiieHuio moarotoBku 09.03.01MabopmaTrka U BEIYUCITN-
TeJbHas TEXHUKA, YTBEPKICHHBINA MPHUKa30M MHHHCTEPCTBA HAYKH M BBICILIET0 00pa3oBaHUs
Poccuiickoit @eneparuu ot 26.11.2020 Ne929.

4.2(0cHoBHAas JTUTEpATYypa

1. I'amkos, C. b. JluckpeTHast MaTeMaTHKa : YIeOHHK ¥ MMPAKTHKYM JUIS By30B /
C. b. I'amkos, A. b. ®ponos. — 3-e u3., ucnp. u gomn. — Mocksa : 3narensctBo FOpaiir,
2023. — 483 c. — (Bricmee oopazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 31neKTpOH-
HeIi // O06pa3oBarenbHas miatdopma KOpaitt [caiit]. — URL: https://urait.ru/bcode/511483

2. Tapannukos, FO. B. Jluckpernas maTtemaTuka. 3aladyHuK : ydeOHOE ITocooue Iis
By30B / 1O. B. TapannukoB. — Mocksa : UznatensctBo HOpaiit, 2023. — 385 c. — (Bricmiee
ob6pazoBanue). — ISBN 978-5-534-01180-7. — Tekct : anexTpoHHbld // OOpa3oBaTenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511496

3. baspun, U. U. JluckperHas maremarthka. YYeOHHK W 3aJa4HUK : I BY30B /
N. U. baBpun. — Mocksa : UsparensctBo FOpaiit, 2023. — 193 c. — (Bricmee oOpa3zoBa-
uue). — ISBN 978-5-534-07065-1. — Texkcr : anexktpoHHblid // OOpa3oBaTenbHas miatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/511261

4.3]lonoJHUTEIbHAS JJUTEPATYpPa

1. I'ucun, B. b. JIluckperHas MaTeMaTHKa : y4€OHUK U MMPAKTUKYM JUIs BY30B /
B. b. I'ncun. — Mocksa : M3parensctBo FOpaiit, 2023. — 383 c. — (Bricuiee oOpa3oBanue). —
ISBN 978-5-534-00228-7. — TexkcT : anexkTpoHHbli // OOpazoBatensHas miaardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/510972



https://urait.ru/bcode/511483
https://urait.ru/bcode/511496
https://urait.ru/bcode/511261
https://urait.ru/bcode/510972

2. JlMcKpeTHasi MaTeMaTuKa: MPUKJIAIHbIC 3a/Ia4d U CIIOXKHOCTh AJITOPUTMOB : y4eO-
HUK U pakTHKyM 17151 By30B / A. E. Anzpees, A. A. bonoros, K. B. Konsina, A. b. ®ponos. —
2-e u3 ., uctp. u gon. — Mocksa : M3mparensctBo FOpaiit, 2023. — 317 ¢. — (Bsiciiee 00paso-
BaHue). — ISBN 978-5-534-04246-7. — Texkcr : anekTpoHHbIN // OO0pazoBarenpHas miaThopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/514434

3. XKypasnes, 0. U. duckpernblii ananu3. @opmanbHble CUCTEMBI U AJITOPUTMBI
yaeOHoe mocobue s By3oB / FO. U. Kypasnes, 10. A. @nepos, M. H. Bsubiid. — 2-e u3j.,
ucnp. u gon. — Mocksa : U3natenscrBo HOpaiit, 2023. — 318 ¢. — (Bsicmiee o0pazoBanue). —
ISBN 978-5-534-06279-3. — TexkcT : anektponHsi // O6pazoBaTensHast miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513126

5 MarepuajabHO-TEXHHUYECKOE O0ecrieueHne

5.1TpeGoBanusi K 000Py1IOBAHMIO U IOMEIIEHH IO /IS 3AHATHI

JlaGopaTopHbie pabOTHI M CaMOCTOsITENbHAS Pab0Ta CTYICHTOB JIOJKHBI TTPOBOJIUTHCS B
CIIELIMAIM3UPOBAHHON ayJUTOPUH, OCHAILIEHHONW COBPEMEHHOM OPITEXHUKOW U MEPCOHATbHBIMU
KOMITBIOTEPaMH € MPOTPaMMHBIM 00eCIIe4eHHeM B COOTBETCTBUH C TEMATUKOW M3y4aeMoro ma-
Tepuana. Yucno paboyux MecT B ayIUTOPUHU JOJHKHO OBITh TOCTATOYHBIM ISl OOeCrieueHusl M H-
IUBUAYaIbHON paboThl cTyieHTOB. Pabouee MecTo mpenoaaBaTess JOJHKHO ObITh OCHAILIEHO CO-
BPEMEHHBIM KOMITBIOTEPOM C MOJKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIN AKpaH, WU

HWHBIM aHAJIOTHYHBIM I10 q)YHKI_II/IOHaJ'IBHOMy Ha3Ha4YCHHIO O60py,I[OBaHI/ICM.

5.2 TpeGoBaHusl K MPOrPaMMHOMY o0ecriedeHH 0

[IporpamMmmuoe obecrieueHue:

. Mamuna Ilocra. [Iporpamma-TpeHaxkep Ui U3ydeHus: mporpaMmmupoBanus. Bep-
cust 1.0.1.16,
. Hopmaneusie anroputmsl A.A. Mapkoa [Iporpamma-TpeHaxkep A U3ydCHHUs

nporpammupoBanus. Bepcus 1.0.2.11,

. Mamuna Teropunra. IIporpamMmma-TpeHaxkep A U3y4eHHs] MPOrPAMMHUPOBAHMUSL.
Bepcus 1.1.2.16,

. Jloruxka. [Tporpamma-TpeHaxep A 00ydeHHs OCHOBaM MaTeMaTHYeCKON JIOTHKHU.

Bepcus 1.2.2.76.


https://urait.ru/bcode/514434
https://urait.ru/bcode/513126

6 Mertoauyeckne peKOMeHAALUN

6.1MeTonnueckue peKOMeHIAIUH /IS MPENoaaBaTeJisi 0 OPraHnu3anuu
o0y4eHus

1. TIpu noaroToBKe K 3aHATUSAM CIEAyeT IpeABapUTEIbHO IPpOopadboTaTh MaTepua 3aHsATHs,
MIPEyCMOTPEB €r0 0/1a4y TOUYHO B OTBEIEHHOE JJIs 3TOro BpeMs 3aHsATus. Cienyer
MOJITOTOBUTH HEOOXOMMbIE MaTepHallbl — TEOPETUUECKUE CBEACHUS, 3a1auu u ap. [lpu
IIPOBEACHNUM 3aHATHS CIIEAYeT KOHTPOIMPOBATH NI0Jjady Marepuasia U peleHne 3a0aHui
¢ y4€TOM y4eOHOTO BPEMEHHU, OTBEAEHHOTO JJISl 3aHATHSI.

2.11pu mpoBepke paboT 1 OTYETOB CIIEAYET YUYUTHIBATh HE TOJBKO PABUIBHOCTD
BBITIOJTHEHUS 33JJaHUH, HO U ONITUMAaJIbHOCTh BHIOPAHHBIX METO/IOB PEILLIECHUS,

MMPaBHUJIBHOCTE BBIMIOJTHCHHA BCCX €T0 HIAroB.

3.Tlpu opranu3zanyu 1 MPOBEICHUS YK3aMEHOB B TIPAKTHKO-OPUEHTHPOBAHHOU (hopme

CIIeZyeT UCIIOIb30BaTh YTBEPKAEHHBIE KaeIpoil METOUUYEeCKe peKOMEHJaliH.

6.2MeToanuecKkue yKazaHus JJsl 00y4aIOMMXCsl M0 OCBOEHHIO TUCHUTLIH-
HBI

N3ydeHne qUCIMILTUHBI OCYIIECTBIISETCS B CTPOIOM COOTBETCTBHH C II€JIEBOM YCTAaHOBKOI B
TECHOU B3aUMOCBSI3HM YIeOHBIM I1IaHOM. OCHOBOM TEOPETHYECKOM MOATOTOBKH CTYJACHTOB SIB-
JISTFOTCS ayTUTOPHBIC 3aHATHS, JIAOOPATOPHBIC PAOOTHI.
B npouiecce camocTosTenbHOM pabOThl CTYEHTHI 3aKPEIUISIIOT U YTIyONIsIIOT 3HAHUS, TOTy4YeH-
HbIE BO BpeMsl ayAUTOPHBIX 3aHATUIA, J0paOaTHIBAIOT KOHCIIEKTHI U 3aIIUCH, TOTOBSTCS K IIPOBE-
JCHUIO ¥ 00pabaThIBalOT Pe3ysIbTaThl JTA0OPAaTOPHBIX pabOT, TOTOBITCS K MPOMEKYTOYHOU aTTe-
CTalllH, a TAKXKE CAMOCTOATEIBHO M3Yy4aloT OTAEIbHBIE TEMbl YUeOHOU MPOrPAMMBI.
Ha 3aHATHAX CTyIEHTOB, B TOM YHCIIE MPEANOIaraounxX IpakTHUECKYIO AeITeIbHOCTb, OCY-
IIECTBIIAETCS 3aKpPEIJICHHE MOJyYEHHBIX, B TOM YHCJIE U B MPOIIECCE CAMOCTOSITENIbHOM paboThl,
3HaHuii. Oco0oe BHUMaHKEe 00palaeTcsl Ha pa3BUTUE YMEHUN U HABBIKOB YCTaHOBJICHUS CBSI3U
MIOJIOKEHUI TEOPUU C MPOPECCUOHAIBHOM IeATENBHOCTHIO OYAYIIETo CIeHaaIucTa B 00JacTu
Be6-TexHooruii.
CamocTosarenbHas paboTa OCYIIECTBISETCS MHIMBUAYaNbHO. KOHTPOIb caMOCTOSATENBHOM pa-
00THI OpraHu3yercs B IByX GpopMax:

® CaMOKOHTPOJIb U CAMOOLIEHKA CTYJEHTA;

® KOHTPOIb CO CTOPOHBI MpemnoaBaTeneld (TeKyIIil 1 MPOMEKYyTOUHBIN ).
Texyiuit KOHTPOJIb OCYIIECTBISETCS Ha AyAUTOPHBIX 3aHATUSIX, IPOMEKYTOUHBIN KOHTPOJIb
OCYILIECTBIISIETCS Ha dK3aMEeHe B MMCbMEHHO (YCTHOM) Gopme.

KpI/ITCpI/IHMI/I OIICHKHU PEC3YyJIbTAaTOB CaMOCTOSTEILHOMU paGOTBI CTYACHTA ABJIAKOTCS:



® YPOBEHb OCBOEHUS CTYACHTOM y4eOHOI0 MaTepuaia;

® YMCHUS CTYACHTA UCII0JIb30BAThL TCOPCTUUCCKUC 3HAHUA ITPHU BBIITOJITHCHHUU ITPAKTHUYCCKUX

3a/1a4;

¢ c(hOpMHUPOBAHHOCTH KOMIICTCHIIHIA;

¢ oopmIIeHHE MaTepHalia B COOTBETCTBUU C TPEOOBAHUSMHU.

7 DoH/1 OLIECHOYHBIX CPEICTB

7.1 MemoOsl KOHMPOAA U OUEHUBAHUA pe3ysibmamos 0byyeHus

7.1.1 Onucanue nokasarejieil 4 KpUTEPHEB OLlEHMBAHUS KOMIIeTEHIIHUIA,

(l)OpMI/IpyeMbIX o UTOTraM OCBOCHHUSA JUCHUIIJIMHBI, ONTUCAHHUEC IIKAJ

OICHUBaAHUA

[loka3zarenem olleHMBAaHHS KOMIIETEHLMH Ha pa3iMyHBIX 3Tanax ux (GpopmMupoBaHus sB-

JIACTCA JOCTHIXCHHUEC O6y‘—IaIOHII/IMI/IC$I IJIAaHUPYEMBIX PE3YJIBTATOB o6yquHs[ IO JUCIHHUITIIMHE.

TToka3arean

Kpurepun onennBanus

2

3

4

5

OIIK-1. CnocoOeH mpUMEHSTh €CTeCTBEHHOHAYYHBIC M OOIIEHH)KEHEPHBIC 3HAHMS, METOJbI MaTe-
MaTHYeCKOr0 aHajln3a U MOJEIUPOBAHMS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO HCCIIEI0BAHUS B
npodeccnoHabHOM e TEIbHOCTH.

OIIK-1.1. 3nartsb:
Meroasl MaTtemaTu-
YECKOI'0 aHalu3a Hu
MO/JIETMPOBAHUS,
TEOPETUYECKOTO U
3KCIIEPUMEHTAIILHOTO
HCCIe0BaHUs B
npodeccruoHaIbHON
NEeSTENbHOCTH.
OIIK-1.2. YMmeThb:
IIpumensATH ecre-
CTBEHHOHAy4yHbIE U
oOI1enH)XEHEPHbIE
3HaHUS.

OIIK-1.3. Baagersn:
Merogamu  matema-
TUYECKOTO aHaJIh3a U

MOJCINPOBAHNA,
TCOPCTUYICCKOTO n
OKCIICPUMCHTAJIbHOTO
HUCCICIJOBaHUA.

OO0yuaromuiics
JEMOHCTPUPYET
MOJIHOE OTCYT-
CTBHE WU He-
JIOCTaTOYHOE
COOTBETCTBHE
Marepuainy
JMCIUIUIMHBI
3HAaHUM,  YyKa-
3aHHBIX B HH-
JTMKaTopax
KOMIICTEHIIUI
JMCIUIUIMHEI

«3HaTb» (CM. TI.
3).

OO0yuaromuiics
JEMOHCTPUPYET
HEMOJIHOE  COOT-
BETCTBUE CJIENY-
OIUX  3HAHWMH,
yKa3aHHBIX B WH-
JTKAaTOpax KOM-
NEeTEHIIMI  JHC-
IUTUTHHBI
«3HaTth» (CcM. I
3). Jomyckatorcs
3HAYUTENbHbBIE
OLIMOKH, TPOSIB-
JSeTCsl  HeIoCTa-

TOYHOCTh  3Ha-
HUU, 110 psAy Io-
Kazareneii, 00y-
YalolHUCI  HC-
NbITHIBAET  3Ha-
YUTENIbHBIE  3a-
TPpYAHEHUs TMpHU

ONICPpUPOBAHNU

OOyuarommuiics
JTEMOHCTPHUPYET
YaCTUYHOE  CO-
OTBETCTBHE ClIC-
IYIOIIMX  3Ha-
HUMW, yKa3aHHbBIX
B HMHJIMKATOpax
KOMIIETEHIN I
JUACIUILIAHBI
«3HaTh» (CM. .
3). Ho nomyc-
KalOTCs  HE3Ha-
YUTEIbHBIC
OIINOKH, HETOY-
HOCTH, 3aTpy-
HEHUS TpU aHa-
JTUTHYECKUX
oTeparusXx.

OOyuaromuics
JIEMOHCTPHUPYET
IOJIHOE COOTBET-
CTBHE  CIICIyIO-
IHAX 3HAHWH,
YKa3aHHBIX B HMH-
JIUKaTopax KOM-
OEeTeHIUI  uc-
LMILIAHBI
«3Hath» (CM. I
3). CB000HO
OTepUpyeT MpH-
00pEeTeHHBIMU
3HAHUSMU.




3HaHUAMU npu
UX IIepeHoce Ha
HOBBIC CUTYyallhH.

[IIxayia oLleHUBaHUSA PE3YJIbTATOB IPOMEKYTOYHOM aTTECTALMU U €€ ONHUCAHUE:
®DopMa NPOMEKYTOYHOM aTTEeCTALMM: IK3aMeH.

dopMa NPOMEeKYTOYHOM aTTeCTANMHU: 3a4eT.

[Tpomexyrounasi arrectanusi oOyJaromuxcsi B popme 3auéra MPOBOAUTCS MO PE3yabTaTaM BBI-
MIOJIHEHUS BCEX BUAOB y4eOHON pabOThl, MPEIyCMOTPEHHBIX YUEOHBIM IJIAHOM IO JaHHOU Jauc-
LUUIUIMHE (MOJYII0), IPU 3TOM YUMTHIBAIOTCS PE3YIbTAThl TEKYIIETO KOHTPOJI YCIEBAEMOCTH B
TeyeHne ceMectpa. OlLiEeHKa CTENEeHU JOCTHXKEHUs 00ydarolUMUCS MJIaHUPYEMbIX Pe3yJIbTaTOB
00y4eHHS MO AUCIUIUTHHE (MOIYII0) MPOBOJAUTCS MPEIOo aBaTesIeM, BEIYIIUM 3aHSATHUS TI0 JUC-
LUUIUTMHE (MOIYII0) METO/IOM 3KCIEPTHON oleHKU. [Io utoram mpomMexyroyHOM arTecTalyu 1o
JUCLMILIMHE (MOIYJIIO) BHICTABIISIETCS OLIEHKA «3aUTEHO» WIIH «HE 3a4TEHO.

K HpOMe)KYTOHHOﬁ arrecTauuu JOMyCKaroTCA TOJIBKO CTYACHTBI, BBINIOJHUBIINME BCC BHUIbI
yueOHOM paboThl, MpeyCMOTPEHHbIE paboyeil MPorpaMMoi Mo AUCHHUIIIINHE.

Ixana ome-
HUBAaHUA

Onucanue

BrimonHeHs Bce BUIBI YIEOHOU pabOThI, MPETyCMOTPEHHBIE YIeOHBIM
mwiaHoM. CTyZIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUMW, HABBIKOB
MPUBEACHHBIM B TaONMIIAX MOKa3aTelnell, onepupyeT nNpuoOpeTeHHBIMU 3Ha-
3auTeHo HUSMH, YMEHUSMHU, HaBbIKAMU, NMPUMEHSET MX B CUTYAI[USX IOBBIIICHHON
cinoxHocTu. [Ipu 3TOM MOTYT OBITH JOMYILIEHBl HE3HAYUTETbHBIE OIIMOKU, He-
TOYHOCTH, 3aTPYAHEHHUS NPU aHAIUTUYECKUX OIEpaLUsiX, IepeHoce 3HAaHUNH U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYALIUU.

He Boinosinen oauH win OoJiee BUIOB yuyeOHON pabOThI, MPEeayCcMOT-
pEeHHBIX y4yeOHbIM I1aHOM. CTYIEHT JEMOHCTPUPYET HETIOIHOE COOTBETCTBUE
3HaHMM, YMEHUH, HaBBIKOB MPUBEICHHBIM B TaOiHIaX MOKa3aTesel, OoIMyc-
He 3auTeHo | karoTcs 3HAYUTENbHBIE OLUIMOKH, MPOSIBISETCS OTCYTCTBUE 3HAHUM, YMEHUH,
HABBIKOB IO PsAY MOKa3aTeseil, CTyJeHT UCIBITHIBACT 3HAYUTEIIbHBIE 3aTPY/I-
HEHUS TPU OTIEPUPOBAHUY 3HAHUSMU U YMEHHUSIMH MPU UX MIEPEHOCE HA HOBBIE
CUTYaIUH.

**- Coxkpartenus (GopM OILICHOYHBIX CPEJICTB CM. B mpuioxeHuu 2 x PIT

8 MepeyeHb oueHo4HbIX cpedcme
HanmenoBanue IIpencrasnenue oue-
Ne Kparkas xapakrepucTuka OlleHOUHOTO
OLIEHOYHOTO CpeJl- HOYHOTO CpPEJICTBA B
n/n CpeacTBa
CTBa dOC
1 Konrponbnas (ca- CpencTBo NpoBEpKH YMEHUN IPUMEHSITh KoMIuiekT kKoH-
MOCTOSITEIbHAs ) MOJTYYCHHbIC 3HAHUS JI pEUIeHUs 3a/1a4 TPOJIbHBIX 3aJaHUI
paboTa (KP) OIPENEIEHHOTO THUIIA TI0 TEME WJIU pa3jie- 10 BapuaHTam
Ty
2 | Pacuerno- CpencTBo NpoBEpKH YMEHUN IPUMEHSITh KowMmruiekT 3aganuii
rpaduyeckas pa- MOJTYYeHHbIE 3HAHUS 110 3apaHee ornpee- VTS BRINOJIHEHUS




6oTa JICHHOM METOJUKE JUIsl peleHHs 3a1a4 pacueTHo-
(PT'P) WM 33JJaHUI 110 MOJYJIXO MJIA JUCLU- rpagudeckoil paboTb
IUIMHE B LIEJIOM.

CpenctBo KOHTPOJISI, OpraHM30BaHHOE KaK
crienuanbHas Oecesia mearorndeckoro

YcTHblil onpoc paboTHUKa ¢ 00yJaroIMMCs Ha TEMBI, Bompocsr 1o
3 | cobecenoBanue, CBSI3aHHBIC C M3y9aeMOU JUCIHUILTHHON, U TeMaM/paszesiam
(YO) pacCYMTaHHOE Ha BBIACHEHUE 00beMa JMCIHTUTAHEI

3HaHUH 00YUaIOIIET0Cs MO ONPEIeIeHHO-
MY pa3zieny, TeMe, mpodiiemMe H T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 33aHUM,

4 Tecr MO3BOJISIFOIIIAS aBTOMATH3UPO- | DOHJI TECTOBBIX
(T) BaTh MPOLIEIYPY U3MEPEHHUSI YPOBHS 3HaA- 3a/laHAN
HUHN ¥ YMEHHI 00y4Jaronierocs.
5 | Dx3amenanmonnsie | CpeacTBO MPOBEPKU 3HAHHUH, YMEHHI, DK3aMeHaIMOHHBIC
OUIIETHI HaBBIKOB. MOKET BKIIFOUATh KOMILIEKC OWJIETHI.
(Ob) TEOPETHUYECKUX BOMIPOCOB, 3a1a4, mpakTu- | [lIkana oreHuBaHus u
YECKHX 3a/IaHUH. nporeypa mpuMeHe-
HUSL.
[IpomexyTrouHas arre- Ox3ameH (J) 1) yerno (Y)
crauus (ITA) 2) nucbeMenHo (I1)

7.3.1 OopMmieHne U onMcaHue OLEHOYHBIX CPEJACTB

1. DK3aMeHaIMOHHBIE ONUJIETHI

1.1. Ha3zHaueHue: UCNONIb3YIOTCS ISl MPOBEACHUS MPOMEKYTOYHOM aTTeCTallMU M0 AUCIUIIINHE
«JluckpeTHast MaTeMaTuKa»
1.2. PernameHt sk3aMeHa: - Bpems Ha OJAroTOBKY T€3UMCOB OTBETOB - J10 45 MUH.
- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. lllkana olieHUBaHUS:
"OTJNYHO'" - €CIIU CTYACHT IIyO0OKO W MPOYHO OCBOWJI BECh MaTepuajl MPOrpaMMbl 00ydeHUs,
MCYEpIBIBAIOIIE, MOCIE0BATEIbHO, ITPAaMOTHO U JIOTUYECKU CTPOIHO €ro u3jaraer, He 3aTpya-
HSIETCS C OTBETOM IPU M3MEHEHUHU 33JaHUs, CBOOOTHO CIPABISETCS C 3afayaMu U IpaKTHYe-
CKUMHU 33JIJaHUSIMU, IPABUIILHO 0OOCHOBBIBAET MPUHSATHIE PEIICHUS.
"Xopomo'"- ecnu CTyAeHT TBEPAO 3HAET MPOTrPAMMHBIN MaTepual, FPaMOTHO U MO CYLIECTBY
€ro u3Jaraet, He JOIMYyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BiIa/ieeT HE00XO-
JUMBIMHA YMEHUSMHU U HABBIKAMU MPU BBIMOJTHEHUN MTPAKTUYECKUX 3aJaHH.
"Y10B1eTBOPUTEIBbHO'" - €CIM CTYJEHT OCBOMJI TOJIBKO OCHOBHOW MaTepHall MPOTPaMMBbl, HO
HE 3HAET OTAETBHBIX TEM, IOMYCKAaeT HETOYHOCTHU, HEJOCTATOYHO MPaBUIIbHBIE (POPMYITHUPOBKH,
HapylaeT MOCIeI0BaTeIbHOCTh U3JI0KEHUSI MPOTPAMMHOIO MaTepuasa U UCIBITHIBACT 3aTPy-
HEHHUSI B BBIMIOJIHEHUU TPAKTUYECKUX 3aJaHUH.
"HeynoBJ1eTBOPUTEIBHO'" - €CIIM CTYJEHT HE 3HACT 3HAYUTEIBHON YaCTU NPOTPaMMHOIO MaTe-
puaina, TOMyCKaeT CepbhE3HbIe OIMMOKH, ¢ OOJIBITUME 3aTPYJHEHUSMU BBITIOTHSAET MPAKTHYECKHE
3a/1aHHUsL.

Kaxxnoe 3amanune sx3aMeHAIIMIOHHOTO OuiieTa olleHuBaeTcs oTaAeabHO. OO01el o1eHKoH sSB-
JIsieTCA CpeHee 3HaYeHUe, OKPYIIIEHHOE JI0 1IeJIOTO 3HAYCHHUS.
1.4. KoMIiekThl 3K3aMEHAIIHOHHBIX OUIIETOB BKJIIOUAET M0 KaKI0MY paszneny 25-30 ounetos
(XpaHsTCS B IIEHTPE MAaTEMaTHYECKOTO 00pa30BaHUS).
TunoBble BApHAHTHI ONJIETOB MPUJIATAIOTCSH.







OBPA3IbI BUWIETOB

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPA3OBAHUS POCCUMCKOM
OEJIEPALIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXJAEHUNE
BBICHIET'O OBPA3OBAHUA
«MOCKOBCKHWH MOJIATEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

dakynbreT MHQOpPMAIIMOHHBIE TEXHOJIOTHH, kapenpa UKT

JucuunnuHa  «/[uckpeTHas MmaTeMaTuka»

O6pazoBarensHas mporpamma 09.03.01 UudopmaTuka v BEIYUCIUTENbHAS TEXHUKA
Kypc 2 cemectp 3

Buaer Ne 1

=

VYnopsanouennas napa. [Ipsmoe npousseaenue. CBolicTBa IpsIMOTO POU3BEICHHUS.
2. Tloctpoiire muanManbhayro JTH® st dyHKIMN

i :(xy’)—>((x+ z)i(yz))v Xy Vv ZX.
3. Ha MHOXeCTBe ynopsioueHHbIX ap X, = (0,0), X, = (1,0) X, = (0,1) , X3 = (1,1)
3a7aHa OMHApHAs MYJIBTUIIINKATHBHAS onepaiys. IIpousBeeHne 3a1aH0 Mo IPaBUITY
A* B, sanucannomy Huke. SIBaseTcs M MOTyrpynioi CTpykTypa ( X ,*) , TIIe

X = {XO, X Xy, X3} ? Cocrasutb Tabnuuy Komm crpykrypst. A* B = ({:’tlb2 ,ba, )

4. Tloctpouts koa Pano mas cumBoos {a,b,c,d,e,f,g,h} umeromux COOTBETCTBEHHO BEPO-
ataoctu {0,2; 0,15; 0,1; 0,1; 0,16; 0,09; 0,08; *}, rae * - mpaBUILHAS BEPOSTHOCTD JIJIS
MOCJICAHETO CUMBOJIA.

5. Haiiaure uyncno MapuipyToB JuUHEI 3 B rpade:

MUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPABOBAHNS POCCUNCKON
®EJIEPALIUU
®EJIEPAJILHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUYPEXJIEHUE
BBICILLIEI'O OBPA3OBAHMS
«MOCKOBCKHH NOJJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

dakynpreT MHQOpMaIMOHHBIE TEXHOJIOTHH, kapenpa UKT

JucuumimHa  «/luckpeTHas MareMaTuka»

O6pazosarenbHas nporpamMa 09.03.01 MudopmaTrka u BEIMMCIUTEIbHAS TEXHUKA
Kypc 2 cemectp 3

Buier Ne 2

1. M=uoxectBa. CriocoOsl 3a1aHus MHOXeCTB. IlycToe 1 yHHBepcanbHOE MHOXKECTBA.
2. Tlocrpoiite monuuom XKerankuna pyaxkuun f = (xy’) - (( X+ Z) J (yz)) VvV XYV ZX.



3. Tlocrpowuts xox Xaddmana aas cumBosioB {a,b,c,d,e,f,g,h} umeromux cooTBETCTBEHHO
BepostoctH {0,2; 0,15;0,1; 0,1; 0,16; 0,09; 0,08; *}, roe * - npaBUIBHAS BEPOSTHOCTE.
4. Tlocrpoiite u o Bo3moxkHoctu ynpocrture PKC ¢ynkuuu:

f :(xy’)—>((xz)¢(ysz))v ZX.

5. Haiitu Tpan3uTHBHOE 3aMbIKaHuE OTHOLIEHUsT M =

o © O -
N N =
O O O
o O = O

KommiekT TecToBbIX 3a1aHnii U KOHTPOJIbHBIX padot (T, KP)
110 TUCLUIUIMHE

JInckpeTHas MaTeMaTUKA
(HaI/IMeHOBaHHe pis CLH/II'IJ'H/IHLI)

Kaxxnomy maokectBy A, B,C mocTaBUTh B COOTBETCTBHE BBHICKA3bIBAHUE, MMEIOIIEE ITO MHO-

’KECTBO CBOMM MHOXKECTBOM MCTHHHOCTH U OTPEIEINTh MOIIHOCTH MHOXKecTBa (A B)N ( BU C)
lpencrassTe B BHjE oprpada otromenne o =(X,R): X ={1,3,5};R={(x,y):x<y}

Jlnig rpada BeImUCaTh MaTPUILy MHIIMIEHTHOCTH U CMEKHOCTH, HAUTH paJnyc U quameTtp rpada

e, =(V,V,), 8, =(V,,V,), 8, =(Vy,V, ), 8, = (Vy, Vs ), 8 = (V;,V;)

CocraBuTh TabMHIy HCTHHHOCTH JUTs GopmyItbl (X|y)@(Z - y)

Onpenenuts 3HaueHKe BhICKasbBanus: (3x)P(x,b). Eciu P(a,a)=0,

P(a,b)=P(b,a)=P(b,b)=1,M ={a,b},P(x,y)

IToctpouts MHOTOUNIEH JKerankuHa a1t GopMyJsl (( pv q) A p) —q

Cocrasbre mobyio JTH® bynxmmu: ((x|y)—>z)®y
HccnenoBars OTHOIMICHHE HA PEBICKCHBHOCTh, CHMMETPUYHOCTh U TPAH3UTHBHOCTb.

1 001

0
HOCTpOI/ITB TPaH3UTUBHOC 3aMbIKAaHHNC OTHOIICHUA: 0
1

o O =
= O O

0
0
0
Jlns rpada BbIMKMCAaTh MATPUILY HHIIMIEHTHOCTH U CMEXHOCTH, HAlTH auameTp rpada

e, =V, V, ), 8 =(Vy,Vy), 8 =(Vy,V, ), & = (V;, Vs ), 8 = (V,,V, ), 8 = (V,,V, ), & =(V,, V),

€ =(Va, Vs ), 8y = (V,,Vq)

\2 Z)®
Haiitu CIH® u CKH® st OyneBoit pyHKINUN ((X y) - Z) y

AN(B\C)=(ANB)\C

I[OKEB&TL TOXKIACCTBO



Jlokaxxute paBHOCWIBHOCTh X =Y =XAY ¢ nomompto (opmyi anredpsl BbICKa3bIBAHUH

SIBJISITCS M OTHOILICHHE {(1’ 4):(2.3):(3.2); (4’1)} , 3ajanHoe Ha MHOKecTBe AX A e

A={123,4}

, OMEKTHBHBIM 0TOOpaKEHUEM

Onpenenuts BUI oToOpaxkenus: a) Y=X>:X=RY =R ;6) y=x": X =R,,Y =R,

[Tycts A= {1, 2, 3} . Bemmmcars Bce aneMenTtel G = Ax A.

Haiitn ipoo6pas orpeska [—1;1] mpu oToGpaxernun y =sin X
IToToKM TOKYMEHTOB HUPKYIUPYIOT Mexkay ropomamu A ; A,; A, uroponamu Bj; B,; B,. Moxno
JIM TIOCTPOUTH HETIEPECEKAIONIHECs] MapIIPyThl, COSTUHSIOMNE KKIBIH TOpo A ¢ KaXIbIM ro-

porom A,

Haiitm MakcUMaJIbHBIM TOTOK B 3aJaHHOM CETH, MMEIINed OOWH WCTOYHHMK M JIBa CTOKAa.
OrnpenenuTh 0CTaTOYHYIO MPOTYCKHYIO CITIOCOOHOCTBIO JIYT CETH.

N33
. ./”‘L—na.(
10 'y

OneHka «0TIMYHO» BhIcTaBisieTcs cTyAeHTY 3a 90 — 100% npaBHIIbHBIX OTBETOB,
OLIEHKA «XOPOILLIOY - 3a HE MeHee 75% NpaBUIbHBIX OTBETOB;

OLICHKA «yJOBJIETBOPUTEIILHO» - 3a HE MeHee 50-60% npaBUIIbHBIX OTBETOB;
OLICHKA «HEYJIOBJIETBOPUTEIBHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

KommiekT Bonpocos (YO)

MmuoxectBa. CriocoObl 3a1aHust MHOXKECTB. [lycToe u yHHMBepcalbHOE MHOYKECTBA.
Onepanuu HaJx MHOKecTBaMu. CBOMCTBA omiepaliiii HaJl MHOKECTBAMH.

bynean. MomHocTh MHOKeCTBa. MOIITHOCTH OyneaHa.

Ynopsaouennas napa. [Ipsmoe npoussenenre. CBOMCTBA IPSIMOTO MPOU3BEICHHS.
CootserctBre. O6nacTh onpeaeneHuii. Oomacts 3HaueHuit. Ceuenune cooTBeTcTBUsL. O0-
paTHOe, IOJHOE, MyCToe cooTBeTcTBUE. CrOCOOBI 3aJaHNsI COOTBETCTBUI.

Bbynessie maTpuibl. Kommnosuius cootBeTcTBUs. Jlorndyeckas cymma u npouss. bynesas
MaTpHIia.

7. OtoOpaxenus. DyHKuHOHAIBHOCTH 0TOOpaxkeHus. O0pa3 u mpooOpas.

8. Xapaxkrepuctuka QpyHkuuu. CBOWCTBA XapaKTEPUCTUKH (PYHKIIUU.

9. CaoiictBa oToOpakeHuil. CIOpbEeKTUBHBIE, UHBEKTUBHBIE, OMEKTUBHBIE OTOOPaYKEHHUSI.
10. Komnozumus otobpaxenuit. Ennnnunoe orobpakenue. O6paTHoe 0ToOpakeHue.

11. Teopema 0 6GUEKTUBHOM OOPAaTHOM OTOOPaKEHHH.

12. 3ampbikanue oTHOIIeHHs. [locTpoeHNE TPAaH3UTUBHOTO 3aMbIKAHUSI.

13. Anroput™m Yopuosia.

14. OTHOLIEHHS YKBUBAJICHTHOCTH U OTHOILICHUS

15. Jloruueckue onepanuu. Jlornueckue cBs3ku. Tabnuia uctTuHHOCTH. [Ipumepsr

16. ®opmynsl norudeckue. OOIIe3HAYUMBIE, TPOTUBOPEUHUBBIC, BHITIOTHIUMEBIE.

AR A

o



17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.

31.

32.
33.
34.
35.
36.
37.
38.
39.

40.

41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
o1.

52.
53.

OcHOBHBIE 3aKOHBI JIOTUKH.

Bynessr pynkumn.

JIM3bIOHKTUBHBIE U KOHBIOKTHBHBIE HOpMasbHbIe (popmbl. C/IHD, CKHO.

VYpouieHne nepeKarodaTaTesIbHbIX CXEM.

Bbynea anre6pa. [Tonubie cucremsr norudecknx ¢pynkmnmii. Lltpux Meddepa, crpenka
[Inpca, nosmuoMm XKerankuHa.

OcHoBHBIE TIOHATHS TeopuH rpado. OnpeneneHus rpadoB pa3IMyHOTO THIIA.
Nzomopduzm.

MatpudHbIe U YHCIIOBBIC XapaKTePUCTUKU TpadoB.

Yactu rpada. MapiipyThl ¥ CBSI3HOCTh. BepImHHAS CBSI3HOCTh U peOepHast CBSI3HOCTD.
JlepeBbs U LIUKJIBL.

MuHuMalIbHBIE MaPIIPYTHl B HATPYKEHHBIX rpadax.

OkctpemanbHble Tpadbl. HekoTopelie mpHUKIaHble 3a1aui Teopuu rpados.

Cunte3 cxeM u3 (PyHKIUOHATBHBIX 3JIEMEHTOB.

OnTuManbHBIN 10 TOPSAIKY METOJ CHHTE3a cXeM M3 (DYHKIMOHAIBHBIX 3JIEMEHTOB (Me-
ton K. lllenHoHa).

ACHUMINTOTUYECKH HAWIYUYIIUH METOJI CHUHTE3a CXeM U3 (PYHKIIMOHAIHHBIX DJIEMEHTOB
(meton O.b.JIymanoga).

I'padbr. Buas! rpagos. U3omopdusm rpados.

[Toarpadsl, MapmpyThl, IIEMH, [TUKIIBL

[Ipencrasnenue rpados B IBM. Matpuiisl cMeXXHOCTEN, HHITUIACHITUH.

CesizHOCTB rpadoB. KOMIIOHEHTHI CBSI3HOCTH.

Omneparuun Hajg rpadaMu.

[Tnanapnsie rpadsl. Kpurepun nianapHOCTH.

Cetu. [loToku B ceTsax. Teopema @opaa n ankepcoHa.

ANTOPUTM HAXOXIEHUS MaKCHUMaJIbHOTO MOTOKAa, OCHOBaHHbIM Ha Teopeme dopna u
®ankepcona. [Ipumep

JlepeBbs. OpueHTHPOBAaHHbBIC, YIOPsII0UEHHBIC U OMHApHBIE epeBbsi. CBOICTBA I€PEBB-
€B.

[IpencraBnenus nepesseB B DBM.

Haxosxnenue kparuaiiero mytu B rpade.

@yH/1aMEHTAIIbHBIE LIUKIIBI U Pa3pe3bl.

DWepOBBI LIUKJIBI.

['aMUIBTOHOBBI LIUKIIBIL.

AndaButHOe KoaupoBanue. HepaBencTBo MakMuiiaHa.

KoaupoBanue ¢ MUHUMaIbHON N30BITOYHOCTBIO.

[TomexoycToONYMBOE KOAUPOBAHUE.

Kon XemmuHra st uCipaBiieHUs! OJTHOTO 3aMEILICHHUS.

Onpenenenue Mamnnbl Trropunra. [Ipumepsl npuMenenns mamH ThropyHTa K CJIOBaM
Kommnosunus mammn Teiopunra. Tesuc Toropunra (OCHOBHasl TUIOTE3a TEOPUU ANrO-
PUTMOB)

ITonsitue pexypcuBHbIX (pyHkuuid. Tesuc Yepua

Hopmanbhbie anroputMel Mapkosa.



KommuekT 3a5anuii i1 BbINOJIHEHHSA
pacueTHo-rpadpuyecknx pador (PI'P)
110 TUCLUIUIMHE

JluckpeTHas MaTeMaTuka
(HaMMEHOBaHME AUCLHUIUINHBI)

PacuetHo-rpadguyeckue 3agaHusi

1. YHUuBEpcabHOE MHOXECTBO COCTOUT M3 26 CTPOUYHBIX OYKB JIATHMHCKOTO andaBuTa. 3a-
nanbl MHOKecTBa A, B, C u D (Ilpunoxenue 1). Beruncinte MOIHOCTh MHOXKECTB X U Y.

2. 3anaiiTe MHOXKECTBO, YKa3aHHOE HA PUCYHKE C MCIOJIb30BAHUEM XapaKTEPUCTHUECKOIO
CBOMCTBA MHOXECTBA:

YA _
y=snzx

y=1-x

3. Otnomenue 3amano matpuieit (IIpumoxenne 2). McciaenoBaTh OTHONIEHHE HA CUMMET-
PHUIO, aHTUCUMMETPHUIO, aCUMMETPHIO, pedIeKCUBHOCTh, aHTHpedIeKCUBHOCTh. Haiitn TpaH3u-
THBHOE 3aMbIKaHHE OTHOLICHHUSI.

4, Ha MHOXeCTBE YIODSIOYECHHBIX Tap X, = (0,0), X, = (1,0) X, = (O,l), Xy = (1,1)
3aaHa OMHApHas MyJbTUINIMKATUBHAS onepauus. IIpoussenenue 3amano 1o npasury A* B,
3anucanHomy B Tabmuie (IIpunoxxenue 3). SIBnsercs jau MOJYrpyInmnonl CTPyKTypa (X ,*), rae

X = {XO, X, Xy, X3} ? CoctaButhb Tabmuity Kamu cTpykTyphl.

5. [TocTpouB COOTBETCTBYIONIYIO TaOJIUIly 3HAUCHH, BBISICHUTE, PABHBI JIU CIIEAYIONIHE Oy-
neBbl (DYHKITUN

f(x,y,2)=(x>y)>z gxy,2)=x—>(y—>2)
6. Jlokaxkute, uTo OyjieBa (QYHKIHMS CICAYIOUIMM 00pa3oM BhIpaXKaroTcs yepes cymmy JKe-

rajkuHa + 1 KOHCTaHTy 1:
!

(x> y) =x+y
7. Jliis GyneBoil pyHKIIMU HaAUTE IPEICTABISIIOMINN ee MToTuHOM JKerankuHa:
(x+1)y+1)z' v yz
8. Jlokaxkute, 4To OAHA U3 (PYHKIUI ABOWCTBEHHA APYTOi:

XYZ+X+Z, XYZ+XY+XZ+YI+Y
9. [TocTpoiiTe peneitHO-KOHTAKTHYIO CXeMY C 3a/laHHOM (PyHKLKEl MPOBOAUMMOCTH:
(x—>y)=>x(yvz)

10.  Ympocrtute peneiHO-KOHTaKTHYIO CXEMY:



z
xl
Zf
14
11.  Kommnanus ONTOBOM MPOJAXH IMPOJYKTOB MUTAHUS MMEET Pa3BETBICHHYIO AHIIEPCKYIO

ceth. Ha puc. numnepckasi cetb NpejicTaBjieHa B BHUJIE OpuUeHTUpoBaHHOTO rpada ¢ 10 yzmamu.
Bec nyru opueHTHpoBaHHOTO rpada — pacCTOsIHHE B ThIcsiuax KuioMerpax. OnpenenuTs Kpat-
yaiflline myTyu MeXy y3i1aMu 1 U BCeMH OCTalbHBIMU y3J1aMu oprpada.

(50

LN
[

42

12.  Jlan oprpad. Haiitu uncio mapmpyToB JuHBI 2 13 BepiiuHbl Ne 3 B Ne 2, yriciio Mapii-
pyTOB B rpade AmuHbI 3 U MapuIpyToB JIHHEI 4 (3aaHUe B COOTBETCTBUH C BAPUAHTOM BO3BMHU-
te B «I[Ipunoxenue 4»).

13.  Jlan B3BemeHHsbIi rpad. HailTi 0cTOB MUHMMAaIBHOTO Beca (IKCTPEeMaIbHOE JIepeBO). 3a-
JIaHWE B COOTBETCTBHH C BApUAHTOM BO3bMUTE B «[IpmitoskeHue 5».
14.  a) [Toctpouts koa ®ano u Xahdmana s crEcKa COOOIIESHHH C 3aJaHHBIM pacipeese-

HHCM 4aCTOT. OHpCI[CJ'II/ITB CTOMMOCTD KOJ4a.

S T U \Y W X Y Z

0,15 0,02 0,25 0,15 0,08 0,15 0,1 0,1

6) [Toctpouts ko XommuHra s 3aganaoro cooomenust 11001010. Buectu ommobky B 6 pas-
pAl, ¥ IPOBEIS JIEKOTUPOBAHKE, TOATBEPAUTh MECTO OIIHOKH.

15. 3anporpammupyiite ManHy ThIOpHHra TakuM 00pa3oM, 4TOObI U3 MOCIEA0BATEILHOCTH
n3 2N METOK 0CTaBUTH TOJBLKO JII00bIE N METOK.

Kputepun onenkn:

- OLIEHKA «3a4TEHO» BBICTABJIAETCS CTYACHTY, €CIM OH PETYJSPHO B TEUEHUE CEMECTpa INpel-
CTaBJISUI PEILIEHNUS 3a/1a4, BBIIIOJHUII TIOJHOCTBIO BCE 3aJaHNS U MX 3alUTUII, OTBETUB Ha BOIIPO-
CBI ITPEMNOJaBaTEIS;

- OLEHKA «HE 3auTEHO» BBICTABIIAETCS CTYICHTY, €CIM OH HEPETYISIPHO B TEUEHUE CEMeCTpa
MIPEJCTaBIUT PELIeHUs 33714, BBINOJIHWI 33JJaHUsl HE TIOJHOCTHIO MM BOOOIE HE MPEeACTaBIIsI
paboThI Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIMPOCH MPENojia-
BaTesl.





