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Conep:xkanue

Lenu, 3a1a4n ¥ TIIAHUPYEMBbIE PE3YJIBTAThl O0YUCHHS TTO JUCIUTUINHE
MecTo QUCHHIUTUHBL B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl
CTtpykTypa U cofep kaHue TUCIUILTHHBI

Bunpl yaeOHOM pabOThI U TPYJO0EMKOCTD

TemaTuueckuil miiaH U3y4eHUs TUCIUILTHBI

Coneprxanue TUCIUILIAHBI

YyebHOo-MeToAn4ecKOoe U HHPOPMAIIMOHHOE o0ecIieueHre
OcHoBHasl TuTeparypa

JlonoTHUTEbHAS JIUTEPATypa

MatepuraabHO-TEXHHUYECKOE 00CCIICUCHIE

TpeGoBanus K 000PYIOBAHHIO U TIOMEIICHUIO JIJIS 3aHSITUN
MeToaudeckne peKOMeHIaluu

MeTtoanueckue PCKOMCHAAINH JJIA IIPCIIOJAaBaTCIAd 110 OpraHru3anu o6yquH;1
Mertoauueckue YKa3aHusa A1 06yqa101u1/1xcs{ 11O OCBOCHHUIO JUCHUITIIMHBI

@DoHJT OIIEHOYHBIX CPEICTB
Ornucanue nokazaTese 1 KpUTepUeB OlCHUBAHUS

OnucaHus nokazarene OLCHUBAHUSA U KPUTCPUCB OLICHHUBAHUA KOMHGTCHL{I/Iﬁ

Hepequb OLCHOYHBIX CPCACTB

7.3.1 OdopmreHune 1 onrcaHre OLIEHOYHBIX CPEJICTB
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1 Hean, 3a1aum ¥ IVIaHUPYeMble Pe3yJIbTAThI 00yUYeHUsI 110 TUCHUIINHE

K 0CHOBHBIM LieJIAM OCBOCHUS JUCLMILIMHBI OTHOCUTCS:

o ¢dbopmupoBaHue crucTeMbl (PyHIAMEHTAIBHBIX 3HAaHUI O IOHATHSIX U METO/aX JIUC-
KPETHOM MaTeMaTHKH, a TaKXXe NPUOOpeTeHHe NMPaKTUYECKUX YMEHHUIl U HaBBIKOB, HEOOXOAU-
MBIX JUIsl pELICHUs 33a]a4, BOSHUKAIOIMUX B IPOPECCHOHATBHOMN e TEIbHOCTH;

J HOJY4YUTh HOHUMaHKUE PabOThl COBPEMEHHOT'O KOMIIbIOTEPA.

K ocHOBHBIM 3aayam JIHUCLUIUIMHBI OTHOCATCS CO3/1aHKE 0a3bl 111 OCBOCHMSI TOHITUH
¥ METOJIOB TEOPETHUYECKON MHPOPMATHKH:

o (dopMHpOBaHUE NPEJCTABICHUS O MECTE€ U POJIM JUCKPETHOW MAaTEeMaTUKH B CO-
BPEMEHHOM MHpPE, CUCTEMBI OCHOBHBIX ITOHATUM, UCIIOJIB3YEMBIX ULl ONIMCAHUS BAKHEUILINX Ma-
TEMaTUYECKUX MOJEJICH U MATEMAaTUYECKUX METOMIOB, U PACKPBITHE B3aUMOCBS3U ATUX IOHATHH,
HaBBIKOB 10 IPUMEHEHHUIO TUCKPETHOM MaTeMaTUKH B IPOrPaMMHPOBAHUU U UH(OKOMMYHUKA-
LIIOHHBIX BOIIPOCAX;

o O3HaKOMJIEHHE O0YyJaroIIMXCsl C 3JIEMEHTaMH amnrapara JUCKpEeTHONH MaTeMaTHKY,
HEO0OXOUMOr0 Ui PELICHUS] TEOPETUYECKUX U MPaKTUYECKHUX 3a7ad, U C METOJlaMU MaTeMaTH-
YECKOI'0 UCCIEA0BaHUs ITPUKIIAHBIX BOIIPOCOB;

. (GYHKIIMOHAJIBHOTO U JIOTUYECKOTO MPOTpaMMHUPOBAHUS, CTPYKTYpPbl M OpraHu3a-
1S JAHHBIX JUIsI KOMIIBIOTEPOB, KOHCTPYMPOBAHUS IPOIPAMM, TEOPHUH HUCKYCCTBEHHOTO MHTEJI-
JIEKTa U T.II.

. (GbopMUpOBaHNE HABBHIKOB MPUMEHEHMS MOJYYEHHBIX 3HAHUHN id aOCTPaKTHOIO
POEKTHUPOBAHUS JIOTHYECKUX CTPYKTYP M BBIUMCIUTENBHBIX MPOLIECCOB Ha rpadax;

. camocTosITeNbHas padoTa HaJl TEMAaTUKON TUCIUIUIMHBL 411 GOPMUPOBAHUS KOM-
NEeTeHLUI OCHOBHOW NpodeccnoHaabHOM 00pa3zoBaTenbHOM nporpammsl (anee, OOIT).

B pesynbrare ocBO€HMS NUCHUIUIMHBI y 00y4aroumxcs GOpMUPYIOTCS CIEIYIOIINEe KOMIIETEH-
MU U JOJKHBI OBITh JOCTUTHYTHI CIEAYIONIUE Pe3yIbTaThl 00y4eHHs KaK 3Tan (GOopMUPOBaHUS

COOTBCTCTBYIOIIHUX KOMIIETCHIIUN:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpam-
KOMIIETEHIINHU MBI 00y4aroIMiicsl 10J1:KeH 00J1a1aTh

OIIK-1. Criocoben mpumMeHsTh ecTe- | 3HaTh. MeToapl MaTeMaTUYecKOro aHajih3a U MOJCIIH-
CTBEHHOHAy4YHbIE U OOIEHH)KEHEP- | pOBAaHUS, TEOPETUYECKOTO M IKCIEPUMEHTATHHOTO HC-
HbIE 3HAHWS, METOJBI MaTeMaTH4e- | CJeJOBaHMS B TPO(PECCHOHATBHON ACITEIHHOCTH.

CKOTO aHaiM3a W MOJEIHpPOBaHUS, | YMeTh. [[pUMEHSITh €CTECTBEHHOHAYUHBIE U OOIIIEHHKE-
TEOPETUYECKOTO M DKCHEPUMEH- | HEPHBIE 3HAHUS.

TaTbHOTO HcchenoBanus B mpodec- | Baaaers: MeTogamMu MareMaTHdecKoro aHamu3a U Mo-
CHOHAJILHOM JIeSITCIILHOCTH. JIETMPOBAHUS, TEOPETUYECKOTO M AKCIEPUMEHTATBHOIO
HCCIEIOBAHMS.




2 MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOH MPOrpaMMbl

JucuunnuHa «/{uckpeTHas MaTeMaTHKa» OTHOCUTCS K YHCIY Y4EOHBIX JUCIMILTUH 005-
3aTeIbHONM YacTH MaTeMaTUYECKOM MOATOTOBKH OCHOBHOM MpodeccHoHaIbHOW 00pa3oBaTelb-
HOM IPOrpaMMBl.

N3ydyenne muctuIuiMHbl 0a3upyercs Ha 3HAHUSX, MTPUOOPETCHHBIX O0YYAIOIMIMMHUCS TPU
M3YYEHUHU HIKOJILHOTO Kypca MaTeMaTuKu, MH(HOPMATHUKH, OCHOB BbICILIEH MaTEeMAaTHUKH.

JlucuunianuHa B3aMMOCBSI3aHA JIOTUYECKH U COAEPKATEIbHO-METOJIUYECKH CO CIIEIYIO-
UMY guciuIuinHamMu 1 npaktukamu OITOIT:

. Jlunetinas anrebpa

. MaremaTuyecKkui aHalns;

Anmapart JUCKPETHON MaTeMaTUKU HEOOXOUM IIPH CO3/IaHUH U SKCILTyaTallid COBPEMEHHBIX
OBM, cpenctB nepenaun u 00padboTKy HHPOPMAIMKU, ABTOMAaTU3UPOBAHHBIX CUCTEM YIIpaBiie-
HUS ¥ IPOCKTUPOBAHUS; IO9TOMY 3HAHUE OCHOB JIaHHOM TUCIUIUIMHBI a0COIOTHO HEOOXOAUMO

I COBpEMCHHOI'O CIIenuaInCTra B obnacTu PIH(l)OpMaTI/IKI/I U BBIYMCIUTEIBHON TEXHUKU.

3 CTpyKTypa U coepkaHMe QU CHUIITHHBI

OO6mast TpyI0EMKOCTh TUCIUIUIMHBI COCTaBIsieT 3 3aueTHble equHuIbl, T.e. 108 akane-
MHYECKHUX Yaca.
JlucuuiuinHa W3y4aeTcsl Ha BTOPOM Kypce B YETBEPTOM cemecTpe, (hopma MpoOMexyTod-

HOM aTTecTalllu - SK3aMeH.

3.1Buabl yueOHOI padoThl M TPYA0EMKOCTH
(mo popmam o0yueHuUs1)

3.1.1 3a04Has ¢popma 0OyueHust

Ne . KoanuectBo | CemecTpsl
Buj yueoHoii padoThl
n/n 4acoB 1
1 AYIUTOPHBIE 3aHATHUS 32 32
B ToM unce:
1.1 | Jlexuuu 16 16
1.2 | CemuHapckue/mIpakKTUIECKUE 3aHATHS 16 16
1.3 | JlabopaTopHbIe 3aHATHUS
2 CamocrosiTesbHast padora 76 76
3 IIpoMe:kyTouHasi aTTECTALMSA
IK3aMeH

Uroro: 108 108




3.2TemaTnuyecKuii NJIaH U3yYeHUS TUCIHIITHBI

(mo ¢popmam o0yueHmsi)

3.2.1 3a04Has popma oOyueHus

Ne
n/n

Pa3zgenbl/TeMbl
MUCIUILIHHDI

TpynoeMKocTh, 4ac

Bcero

AynutopHas padora

Jlexuu

eMHUHapCKue/

\l
2

paKTUYECCKHUE 3a-

ATUS

"TaGoparopubie
SaHSITUS

IpakTnueckas
10JIrOTOBKA

I~
—

aMoOCTodATE/IbHaA

nagora

Pa3znen 1. MHo:xkecTBa M COOTBeET-
crBus. MHoxxectBa. CiocoObl 3a1aHus
MHOkeCTB. Omnepanuu HajJ MHOXECTBa-
MU, cBoiicTBa onepaunii. CoOOTBETCTBUSA
Mexay MHoxecTBamu. [Ipsmoe mpous-
BegeHre MHOecTB. CriocoObl 3aJaHus
cooTBeTcTBHIl. KOMMIO3UIIUSA COOTBET-
CTBUH.

Brinaua pacuerHo-rpaduyeckoii pa-
00THI

Orobpaxenus, ux cBoiicrBa. OyHkImo-
HalbHbIE 0TOOpakeHus. OTHOIICHHsS Ha
MHOJKECTBE.

bunapHbie oTHOIIEHUS. 3aMbIKaHUE OT-
HoueHuil. AnroputM Yopuiosia. OT-
HOIIICHUS DKBUBAJICHTHOCTH M MOPSIIKA.

Pa3znen 2. DjaeMeHTHI MaTeMaTH4e-
CKOM JIOTMKH. BpICKa3bpIBaHUS U JIOTH-
YECKHE CBS3KU (IU3BIOHKIUS, KOHB-
FOHKITUS, UMITJTUKAIIHS, SKBUBAJICHIIHS ).
@®opMyIbl JOTMKH BbICKa3biBaHUM. O0-
1I€3HAYUMBIE, BBIIOJIHUMBIE U IPOTH-
BOpEUYMBBIE (YOPMYIIBI.

OcCHOBHBIE 3aKOHBI JIOTUKU. byneBbl
byakuun. Teopema o unciie OyaeBbIxX
¢ynkuui. /IN3bIOHKTUBHbBIE U KOH'DB-
IOHKTHBHBIE HOpMasbHbIE popMbL. Co-
BEpIICHHbIE (DOPMBI.

VYupouienue OyneBbix pyHKuui. I'pa-
¢duueckuit meron, kapTel KapHo, meton
KBaiiHa.

Bynesa anreGpa u Teopusi MHOXXECTB.
JIBoiicTBEHHBIE JIOTHYECKUE PYHKIIHH.

[TonmHble cHCTEMBI JIOTHMYECKHX (YHK-
UH.
IMTomusom Xerankuna.




OCHOBHBIC TIOHSTHS TEOPUH TpadoB.
OpueHTHpPOBaHHBIE H HEOPUEHTHPO-
BaHHbIC Tpadbl. DieMeHThl rpada:
BepIIMHBI, pebpa, ayru. I'eomerpuuye-
ckue rpadpl.

UucnoBble XapaKTepPUCTHKH I'padoB.
Yactu rpados. zomopdusm u romeo-
Mopdu3M rpados.

MatpuuHoe npencraBieHue rpados.
Marpuna cmexuoctd. Marpuiia uHIH-
neHTHocTu. CBsA3HOCTH rpada. MaTtpuia
CBSI3HOCTH. BhiieneHne KOMIOHEHT
CBSI3HOCTH.

10

3amaun mMoWcKa MapmpyTtoB B rpade.
[Touck MapmipyToB ¢ MHUHUMAIbHBIM
grciaoM pedep. CBsi3HBIE KOMITOHEHTBI
rpada. Cnaleie u cuibHBIE Oprpadsbl.
Bepmmanas CcBs3HOCTE H  peOepHast
CBSI3HOCTb.

Paccrosiaus B rpade. Juamerp, panuyc
U 1eHTp rpada.

PaccrosiHus Mexay BepmmHaMu rpada.
DKCLUEHTPUCUTET BepIIUHBL JlmameTp
rpada. Lentp rpada. O6xombr rpados.
DiinepoBsl rpadsl, sWnepoBsl nenu. [a-
MIIBTOHOBBI Tpadpl, 3a7a4a 0 maxmat-
HOM KOHE.

CamocrosiTeibHas padora Nel (B
ayIMTOPHH)

11

Jepesbs. CBoiicTBa AepeBbeB. TUIIBI
BEpILIMH JiepeBa 1 ero neHTpsl. Kophe-
BbI€ JiepeBbsi. OCTOB CBsI3aHHOTO Tpada.
OnpezneneHne KOJINYECTBA Pa3IMUHBIX
OCTOBOB. Brijienenne MUHUManbHOTO
OCTOBHOTO JIepeBa CBA3HOTO rpada.
Merton BeTBel U IrpaHuIl. DKCTPEMATh-
Hbl€ TpadBbl.

12

[Ipocreiimne anropuTMbl TEOPUH Tpa-
¢oB. I1yTh MUHUMAJIBHOW CyMMapHOM
JUTMHBI BO B3BEIIEHHOM Tpade. Anro-
put™ [leiikeTpsl. 3agaua KOMMUBOSDKE-
pa. BeHrepckuii anroputM nocTpoeHus
COBEpILEHHOI0 MapocoyeTanus (3a1a4a
00 ONTUMAaJIbHOM HAa3HAYCHHH).

13

ITotoku B cetsax. Teopema Popaa —
®ankepcona; anroput™m dopaa —
dankepcoHa.

14

Konpl. AndasutHoe komupoBaHue. Pasz-
nenumble kKoael. Kputepuil oaHo3HaU-
HOCTU JeKoaupoBaHusa. HepaBeHCTBO
MaxkmMuiutana. Y cioBue CylieCTBOBaHUS
pa3ACIMMOTO KOJa C 3aJaHHBIMU JJTU-




HaMH KOJIOBBIX CJIOB

OnTumanbHbIE KOJIbI U UX CBOMCTBA.
Jlemma o penykuuu. Anropurmel ®ano
u Xaddmana mocrpoeHuss ONTUMaIb-
HBIX KOJIOB.

Camoxkoppektupytonme koasl. Koasl ¢ | 6
HCIIpaBJIeHUEM OJHOW omuOku. Bepx-
HSSL U HIDKHSISL OLICHKHA MOIIHOCTH MaK-
cumanbHoro koaa. Konel Xommunra, ux
CBOMCTBAa. AJTOpPUTM JEKOIHMPOBAHUS 1 1 4
V1A KOOOB XdAMMMHTra. JIMHEeWHEBIE KO-
JTBL.

CamocrositesbHast padora Ne2 (B
ayJAUTOPHH)

15

[Tonsitne anroput™ma. MammHbl 5
TprOpHHTra X NPUMEHEHHE K CIIOBAM H 1 4
KOHCTPYHpPOBaHUE MalluH ThIOpUHra.

16

17 | PexypcuBnbie pynkuuu. Hopmanbueie | 5 4
aJropuT™Mbel Mapkoga.

18 | OG30pHas JeKuus 4 4

0O0630pHOE PAKTUYECKOE 3aHATHE

®Dopma aTTeCTAUMHA

Bcero yacoB nmo JUCHUILIHHE HA TEPBOM 108 16 16 76
Kypce

3.3 Coaepxanue IUCHUNINHBI

OO0mast TpyI0eMKOCTh JTUCITUTUIMHEBI COCTaBIsieT 3 3adeTHBIe equHuIbl, T.c. 108 akame-
MHYECKHX Yaca.

JlucuuniuHa u3y4yaeTcsl Ha BTOPOM Kypce B UYETBEPTOM ceMmecTpe, (hopma MpoMexyToy-
HOM aTTEeCTaIlNH - 3a4eT.

Conep:xanue pa3iejoB IMCUUILTHHBI

BBenenue.

[Ipeamer, 3agaun u coaepkaHrue TUCHUIITUHBL. OCHOBHBIE ATalbl Pa3BUTHUS AUCIUILIHU-
Hbl. CTpYKTYypa Kypca, €ro MECTO 1 POJIb B MOATOTOBKE CIIEIIMAIIMCTA, CBA3b C IPYTUMH TUCITH-
IUIMHAMM,

Pa3nen 1. MHo:KecTBa M COOTBETCTBHSI.

MuosxectBa. CriocoObl 3agaHust MHOXKeCTB. Ornepaliiy HaJl MHOXKECTBaMH, CBOHCTBA
onepanuii. CoOTBETCTBHUS MEX Iy MHOKecTBaMu. [Ipsimoe mpousBeaeHne MHOKeCTB. CIToCOOBI
3amanus cooTBeTcTBUM. Kommosumus coorBercTBuii. OTOOpaXkeHus, X cBOMCTBA. DYHKIIHO-
HabHBIE 0TOOpakeHus. OTHOIIECHNUS HA MHOKECTBE. buHApHbBIE OTHOIIEHUS. 3aMbIKaHHE OTHO-

meHnii. OTHOILIEHMS SKBUBAJICHTHOCTH U nopsaka.




Pazges 2. D1eMeHThI MATEMATHYECKOM JIOTHKH.

Bricka3biBaHus U jgorudeckue cBs3KU. POpMyiibl JOIMKU BbICKa3blBaHUNA. OOLIe3Ha4H-
MbI€, BBIIOJIHUMBIE U MPOTHBOpEUYUBBIE (hopMyibl. OCHOBHBIE 3aKOHBI JIOTUKU. ByneBel QpyHK-
LUN.

Hopwmanbubie ¢opmbl. Paznoxenune ¢yHkiuu anreOpsl JOTMKU MO nepeMeHHbM. Hop-
ManibHbIe (opMbl. Teopema 0 cCOBepIICHHON NU3BIOHKTUBHONW HOpMalibHOU (hopme. CoBeplieH-
Has KOHBIOHKTHBHAs HOpMaibHas ¢opma. MuHumuzanus OyneBbix ¢yHkumid B kiacce JJTHO.
Metoa MunumMuzupyromux kapt. Konrakrasie cxembl. Munumuzanus JJTH® merogom Kpaiina.

[Tonubie cucremsl. [Ipumepbl MOTHBIX CUCTEM (C JOKa3aTEIbCTBOM MOJHOTHI). Teopema
Kerankuna o npeacTaBUMOCTH PYHKIIUU anredpbl JOruku nosrnHomoM. Ilonunom XKerankuna.

Paznen 3. DiemenTsl Teopuu rpagos.

OcHoBHble TIOHATUA Teopuu TpadoB. Onpenenenus rpados paziauunoro tuma. M3omop-
¢usm. MaTpuuHble U YHMCIOBBIE XapaKkTepucTuku rpados. Yactu rpada. MapuipyTel U CBsI3-
HOCTb. BepiinHHast cBSI3HOCTb U pedepHasi CBA3HOCTh. JlepeBbs U LUKIIbl. MUHUMAaIbHbIE MapIll-
PYTHI B HAarpy>KeHHBIX Tpadax. DKcTpemMaabHble rpadbl.

[Ipocreiimme anroput™bl Teopun rpados. IIpeacraBieHus rpadop u aepeBbeB B IBM.
[TyTh MUHMMAaNBEHOW CyMMapHO# JUITMHBI BO B3BeleHHOM rpade. Anroputm JlelkcTpsol. ['amuib-
TOHOBBI ITUKJIBI. 3amada KoMMuBOsbkepa. Kparuaiiee octoBHOe nepeBo. Anroputm Kpackana.
Benrepckuil anroputM MOCTPOEHUSI COBEPIIEHHOIO MapocouyeTaHus. 3ajada 00 ONTUMaIbHOM
HA3HAYCHUH.

IToroku B cetsax. Teopema @opaa — Gankepcona; anropurm opaa — PankepcoHa.

Pa3nes 4. OcHOBBI TeOpPHH KOAUPOBAHUS.

Kogsl. AndasutHoe koaupoBanue. Paznenumelie koasl. Kputepuil 01HO3HAUHOCTH AEKO-
nupoBaHus. HepaBeHcTBO Makmuinana. Y cinoBre CylnieCTBOBAHMS Pa3fesIMMOro Koja ¢ 3aJaH-
HBIMU JUIMHaMU KOJOBBIX CJIOB

OnTuManbHbBIE KOJBI  MX CBOMCTBA. Jlemma o penykiuu. AnroputMm Xaddmana moctpo-
€HUS ONTUMAaJIbHBIX KOJIOB.

Camokoppekrupyromue koasl. Koabl ¢ ucnpasieHneM oaHOM ommnOku. BepxHsas 1 HUK-
HsIs1 OLIEHKH MOIIHOCTH MakcuMaiabHOro kojaa. Kogel XaMMuHra, ux cBoicTBa. AJIrOpUTM JIEKO-
JTIUPOBAHUS JUIS1 KOJOB X3MMUHTa. JIMHEHbIE KOBI.

Paspen 5. DiieMeHTBI TEOPUH AJITOPUTMOB.

[Tonstue anroputma. Onpenenenue mMammHbl TeropuHr. [Ipumenenne mamuH TrropuHra
K cioBaM. KoHctpynpoBanue mamuH Toropunra. Beruucnumsie o Treiopunry ¢ynkuu. [Ipa-

BWJIbHASI BBIYMCIMMOCTh GyHKIIMKA Ha MammHe Triopunra. Kommosumus mamma Treiopunra. Te-



3uc TrropuHTa (OCHOBHAS THUIIOTE3a TEOPUU AITOPUTMOB). Mammubl ThIOpHHTa U COBPEMEHHBIE
SJICKTPOHHO-BBIYUCIIUTCIIbHBIC MAllINHBI.

PexypcuBHble ¢yHkunu. OCHOBHBIC MOHATHS TEOPUU PEKYPCUBHBIX (DYHKIUH U TE3UC
Yepua. MapkoBcKkue moacTaHoBKU. HopManbHble alropuT™Mbl U UX IPUMEHEHHE K cioBaM. Hop-
MaJIbHO BBIYUCIHMMBIE (PYHKIMHM W MPUHLIUI HOpMaiu3zauuu MapkoBa. DKBUBAJICHTHOCTh pas3-
JIMYHBIX TeOpI/Iﬁ AJITOPUTMOB.

B pesynbTate 0OCBOCHUS TUCHMIUIMHBI Y 00ydarommxcst GOpMUPYIOTCS CIEAYIOIINE KOM-
NEeTeHIINH U JOJDKHBI OBITh JOCTUTHYTHI CIEAYIONINE Pe3yIbTaThl 00yUeHHs Kak dTan GopMUpo-

BaHUA COOTBCTCTBYHOIIHUX KOMHCTGHHHﬁZ

4 Y4yeOHO-MeTOAUYECKOEe U HH(POpMALIMOHHOE 00ecnevyeHue

4.1HopmatusHble 1oKyMeHTbI 1 'OCTsb1

1. ®epepanbHbIi TOCYIaPCTBEHHBINM 00pa30BaTEIbHBINA CTAHAAPT BBICIIETO 0Opa30BaAHMSI
(ypoBeHb OakanaBpuata) 1o HampasieHuio moarotoBku 09.03.01MapopMaTka U BEIYUCITH-
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5 MaTepuajabHO-TEXHHYECKOE 00ecTeuyeHne

5.1TpeGoBanusi K 000PyIOBAHUIO ¥ MIOMEIIEHHIO JIJISI 3AHATHI

JIaboparopHbie pabOTBI U CaMOCTOSTENIbHAS paboTa CTYICHTOB JOJDKHBI IPOBOUTHCS B
CIIELMAJIM3UPOBAHHON ayJJUTOPHUH, OCHAILIEHHON COBPEMEHHON OPITEXHUKOM M NIEPCOHAIBHBIMU
KOMIIbIOTEPAMHU C IPOTPaMMHBIM OOECIIEYeHHEM B COOTBETCTBMU C TEMATUKOM M3ydyaeMoro ma-
Tepuana. Yucno paboynx MeCT B ayIUTOPUU JIOJDKHO OBITh 10CTaTOYHBIM Il 0OecrieueHus NH-
JTUBUIYyalbHON paboThl cTyIeHTOB. Pabodee MecTo mpenoaaBaress JOHKHO ObITh OCHAILIEHO CO-
BPEMEHHBIM KOMIIBIOTEPOM C MOJKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIH SKpaH, WU

WHBIM aHAJIOTUYHBIM 110 (YHKIIMOHATFHOMY Ha3HAYEHHUIO 000PY/TI0BAHUEM.

5.2 TpeGoBaHusI K IPOrPpaMMHOMY o0ecrieYeHHI0

[IporpamMmmMHoe obecrieueHue:

. Mammuna ITocra. IIporpamma-TpeHaxkep s U3y4eHHs pOrpaMMHUpoOBaHus. Bep-
cusa 1.0.1.16,
. Hopmanensle anroputmbel A.A. Mapkosa [Iporpamma-tpeHaxep [uist n3ydeHus

nporpammupoBanus. Bepcus 1.0.2.11,

. Mammna Teropunra. [IporpamMma-TpeHaxep Uil U3y4eHHUs IPOrPAMMHPOBAHMS.
Bepcus 1.1.2.16,

. Jloruka. IIporpamma-TpeHaxep ajst 00ydeHusi OCHOBaM MaTEMaTUYECKON JIOTUKH.

Bepcus 1.2.2.76.
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6 MeToanueckue peKOMeHIAUMN

6.1MeToanuyeckue peKOMEHIAIUM /ISl MPeNoAaBaTesl M0 OPraHu3anuu
00y4eHus

1. Ilpu noaroToBKe K 3aHATUAM CIEIyeT IpeaBapUTeIbHO PopadboTaTh MaTepua 3aHsITHs,
IIPEyCMOTPEB €r0 N0Jja4yy TOYHO B OTBEAEHHOE JUIsl 3TOro Bpems 3aHsaTus. Cienyer
IIOArOTOBUTH HEOOXOAMMBIE MaTepHUaJIbl — TEOPETUUECKUE CBEACHMS, 3a1auu U ap. [lpu
MIPOBEJICHUH 3aHATHS CJIeAyeT KOHTPOJIMPOBATh MOAaYy MarepHralla u peuieHue 3a1anui
¢ Y4€ToM y4eOHOro BpeMEeHH, OTBEAEHHOTO IS 3aHSTHSI.

2.1Ipu nmpoBepke paboT U OTYETOB CIIEAYET YUUTHIBATH HE TOJBKO MPABUIBHOCTD
BBITNIOJIHEHMSI 33/1aHU, HO U ONITUMAJIbHOCTh BHIOPAHHBIX METO/IOB PELLIEHUS,

IMpaBUJIbHOCTD BBIITOJHCHUS BCCX €0 I1aroB.

3. Ilpu opranu3zanuu 1 MpoBeIeHUS IK3aMEHOB B IIPAKTUKO-OPUEHTUPOBAHHOM Qopme

CIIe/IyeT UCTIONIb30BaTh YTBEPKAEHHBIE Kadheapoli METOIUIECKHE PEKOMEH TalliH.

6.2MeT0zm'{ec1me YKazaHus 1Jis oﬁyqammnxm 0 OCBOCHHIO TUCHHUILIHN-
HbI

N3ydeHre AUCUMILIMHBI OCYIIECTBIISETCS B CTPOrOM COOTBETCTBUH C 1I€JIEBOM YCTAaHOBKOM B
TECHOW B3aMMOCBSI3U Y4eOHbIM Ms1aHOM. OCHOBOW TEOPETHUUECKOM MOJTOTOBKHU CTY/IEHTOB SIB-
JSIFOTCSL @y TUTOPHBIE 3aHATHUS, TaOOpaTOPHBIE pabOTHI.
B nporecce camocTosTenbHON pabOThI CTYAEHTHI 3aKPEIUIAIOT U YIIIYOJISIOT 3HAHUS, TIOTY4EH-
HBIE BO BPEMs ayIUTOPHBIX 3aHITUN, J0pa0aThIBatOT KOHCIIEKTHI U 3alMCH, TOTOBSITCS K TIPOBE-
JICHUIO U 00pabaThIBalOT Pe3ybTaThl 1a00paTOPHBIX PabOT, TOTOBSATCS K MPOMEKYTOUHON aTTe-
CTalllH, a TAK)KE CAaMOCTOSTENIbHO N3YyUYalOT OT/AEIbHbIC TeMbl y4eOHOW MPOrpaMMBl.
Ha 3aHATHAX CTYyI€HTOB, B TOM YHUCIIE ITPEAIIONAralONINX IPAKTUYECKYIO AESITEIBHOCTD, OCY-
IIECTBJISETCS 3aKPEIUICHNE NTOJyUYEHHBIX, B TOM YHCJIE U B ITPOLIECCE CAMOCTOSITENILHON paboThl,
3HaHui. Ocoboe BHUMaHue 00palaeTcsi Ha pa3BUTHE YMEHUN U HABBIKOB YCTAHOBJICHUS CBSI3U
MOJIOKEHUH TEOPUH C MPO(PECCHOHATEHON AEATENbHOCTHIO OYAYILEro CreualncTa B 0071acTi
Be6-texHonoruii.
CamocrosTenbHas paboTa OCyIecTBIsSeTCS HHANBUAYAIbHO. KOHTpOIb caMocTosTeNbHOI pa-
00ThI Opranusyercs B IByX hopmax:

® CaMOKOHTPOJIb U CAMOOIICHKA CTY/AEHTA;

® KOHTPOJIb CO CTOPOHBI MpernoaBaTeneil (TeKyIi 1 IPOMEKYTOUHBIN).
Texymuit KOHTPOJIb OCYIIECTBIISIETCS Ha ayAUTOPHBIX 3aHATHUSIX, TPOMEKYTOUHBIA KOHTPOJIb
OCYIIECTBIISICTCS Ha DK3aMEHe B MUCbMEHHOM (YCTHOM) (hopme.

Kpurepusimu oLileHKH pe3yIbTaTOB CAMOCTOSITEIbHONW PabOThI CTYACHTA SIBIISIOTCS:



® YPOBEHb OCBOEHHSI CTYJICHTOM Y4eOHOIr0 Marepuaa;

® YMCHUA CTYACHTA UCIIOJIB30BATh TCOPCTUUCCKHUEC 3HAHUS IIPU BBITIOJIHCHUH IMTPAKTUYCCKUX

3aja4;

¢ chopMHUPOBAHHOCTH KOMITIETCHIIHIA,

¢ oopmIleHHE MaTepralia B COOTBETCTBHHU C TPEOOBaAHHUSMHU.

7 DoH/1 OLIEHOYHBIX CPeICTB

7.1 Memodsl KOHMPONA U OUEHUBAHUSA pe3ysabmamos obyyeHus

7.1.1 Onucanue noka3zartejieil 1 KpUTepHeB OLlEHMBAHUSA KOMIETEHIMH,

(l)OpMI/IpyEMbIX 0 UTOramM OCBOCHHUS JUCHUIIJIMHBI, OITMCAHUE IIKAJI

OllCHUBaHUA

[lokazarenem OlLiEHMBAaHUSA KOMIIETEHLUH Ha pa3jIMYHbIX 3Tanax MX (GOpMHUpPOBaHUS sB-

JIACTCA JOCTHUXKCHUEC O6y‘IaIOHII/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB O6y‘~I€HI/I$I IO JUCIHUIIJIINHE.

Iloka3zarTeian

Kpurepun onenuBanuns

2

3

4

5

OIIK-1. CnocobeH NmpUMEHATh €CTECTBEHHOHAYYHbIE U OOLEMH)KEHEPHbIE 3HAHUS, METOJbl MaTe-
MaTHU4ECKOIr0 aHaJIn3a U MOJAEINPOBAHNUS, TEOPETUYECKOIO U IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHMS B
npodeccnoHanbHON e TENbHOCTH.

OIIK-1.1. 3naTh:
Mertoapl MaTeMaTH-
YeCKOro aHanmsa u
MOJIETTUPOBAHUS,
TEOPEeTHIECKOTO |
AKCIIEPUMEHTATILHOTO
HCCIIEIOBAHUS B
npodeccnoHanbHOMI
JIEATETHLHOCTH.
OIIK-1.2. YMmeTh:
[IpumensaTs ecre-
CTBEHHOHAyuYHbIE U
00IIenHKEHEPHBIE
3HAHUS.

OIIK-1.3. Baanern:
MertomamMu  MaTeMa-
THYECKOI'0 aHAIM3a U

MOZJCIIMPOBAHUA,
TCOPETUICCKOTO n
OKCIICPUMCHTAJIBHOT'O
HUCcciacaJ0BaHUs.

OO0yuaromuiicst
JEMOHCTPHUPYET
MOJTHOE OTCYT-
CTBUE WU He-
JIOCTaTOYHOE
COOTBETCTBHUE
Martepuaity
JTUCHHUTITUHBI
3HaHWM,  yKa-
3aHHBIX B HWH-
JTUKaTopax
KOMIIETEHLIN I
JUCITATITUHBI
«3Hatb» (CM. II.

3).

OOyuaromuiics
JIEMOHCTPHUPYET
HETOJTHOE  COOT-
BETCTBUE CJEAY-
OIINX  3HAHHH,
YKa3aHHBIX B HH-
JIUKaTopax KOM-
OeTeHIUN  JHC-
IIUATITAHBI
«3HaTh» (cM. T
3). JomyckaroTcs
3HAUYUTENbHbIE
OIIMOKH, TMPOSIB-
JseTCd  HeaocTa-

TOYHOCTh  3Ha-
HUH, 110 psIAy I10-
Kazareneii, 00y-
YAOUIUNC  UC-
MBITBIBAET  3HA-
YUTEJIbHBIC  3a-
TPpYAHEHUSI TIpHU

OIEpUPOBAaHUU

OO6yuaromuiics
JIEMOHCTPUPYET
YaCTHYHOE  CO-
OTBETCTBUE CJIe-
IYIOIIUX  3Ha-
HUW, YKa3aHHBIX
B HMHJIMKATOpPax
KOMIIETEHIIU I
JIACITATIITAHBI
«3HaTh» (CM. I
3). Ho pomyc-
KalOTCs  He3Ha-
YUTEIHHBIC
OIINOKH, HETOY-
HOCTH, 3aTpyl-
HEHUs TpU aHa-
JTUTHYECKUX
onepanusx.

OO6yuarommiics
JEMOHCTPUPYET
MOJTHOE COOTBET-
CTBUE  CIeAylo-
X 3HAHWH,
YKa3aHHBIX B WH-
TUKaTopax KOM-
OeTeHIuil  Jauc-
[MITIAHBI
«3HaTh» (CM. I
3). CBo0OoaHO
omnepupyer mpu-
00OpeTeHHBIMHI
3HAHUSMHU.




3HaHUAMU npu
HUX TICPCHOCC Ha
HOBBIC CUTYalllH.

[Ixana oueHUBaHUA PE3YJIBTATOB IPOMEKYTOYHON aTTECTALMU U €€ ONUCaHUE:

®opMa NPOMEKYTOUHOM ATTECTALUM: IK3aAMEH.

[IpomexyTouHas aTrectanus o0ydaroumxcs B popMe 3K3aMeHa MPOBOJUTCS MO PE3yJib-

TaTaM BBIMOJIHEHUS BCEX BUOB yueOHOM paboTHI, MPETyCMOTPEHHBIX YU€OHBIM IJIAHOM IO JaH-

HOH AUCHUIUIMHE, IIPHU 3TOM YYUTBIBAOTCA PC3YJIbTAThl TCKYILICTO KOHTPOJIA YCIICBACMOCTH B

TCUCHUC CEMCCTpa. O1eHKa cTeneHu JOCTHIXCHUA O6y‘IaIOH_II/IMI/IC$I IJIAHUPYEMBIX PE3YyJIbTATOB

06yquI/m N0 AUCHUIUIMHE IPOBOAUTCA IIPCIIOAABATCIIEM, BCAYIIUM 3aHATHUA MO0 AUCHUILIIMHE

METOJIOM 3KCHEPTHOM OUEeHKHU. [Io mToram mpoMexyTOUYHOW aTTECTAUUH MO JUCUUILIMHE BbI-

CTaBJCTCA OLCHKA «OTJIMYHO», «XOPOUIO», «KYAOBJICTBOPUTCIBHO» WJIN «HCYAOBJICTBOPUTCIIb-

HO».

IIIxana oneHUBaHUA

Onucanue

OTIIMYHO

BoinonHeHsl Bce o0si3aTeslbHbIE YCJI0BUSI NMOATOTOBKH CTY-
AECHTA K INPOMEKYTOYHOH aTTEeCTAllMH, IPEIyCMOTPEHHBIE
nporpaMMoil TuciuIuiHbl. CTyI€HT JAEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHHH, HABBIKOB [TOKA3aTENISAM, [IPUBEICHHBIM B
TabJIMIaX, ONEepUPYET IPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKAMH, IIPUMEHSET UX B CUTYyalUsX IOBBILIEHHON CIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI HE3HAYUTEIbHBIE OIINO-
KM, HETOYHOCTH, 3aTPYAHEHUS IIPU IIEPEHOCE 3HAHUN U YMEHUI
Ha HOBBIE, HECTAHIaPTHBIC 3a4a4H.

Xopomo

BoinonHeHsl Bce o0si3aTeslbHbIE YCJI0BUSI NMOATOTOBKH CTY-
AECHTA K INPOMEKYTOYHOH AaTTEeCTAllMH, IPEIyCMOTPEHHBIE
nporpaMMoil TuciuIuiHbl. CTyI€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTENISAM, [IPUBEICHHBIM B
TabIUIaX, ONEepUpPyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMU. B TO ’Xe BpeMs IpU OTBETE OIYCKAEeT Hecylle-
CTBEHHBIE TOTPEIIHOCTH, 3aJayd pelaeT C HeIo4YeTamMH, He
BIIMSIOIIMMU Ha OOIIMN X0/ PEeLIeHHUS.

YI(OBJ'ICTBOpI/ITCJILHO

BrimonHeHsl Bce 00si3aTesibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JeHTa K NPOMEKYTOYHOW AaTTecTalliu, TPETyCMOTPECHHBIC
MporpaMMoil TucIUIUIMHEL. CTYyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUI, HABBIKOB TTOKA3aTEIISIM, IPUBEJACHHBIM B
TabIuIaX, ONEepPUPyeT TPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIkaMu. Ho moka3pIBaeT HersyOOKHe 3HAHUS, IIPH OTBETE HE
JIOMYCKaeT TpyObIX OMMOOK WM TPOTUBOPEUHH, OJHAKO B
(OpMYJIHPOBAHUU OTBETa OTCYTCTBYET IOJDKHAS CBS3b MEXKIY
aHAJIM30M, apryMEHTAIMe U BHIBOJAMH, B PEIICHUH 3a7ad MO-




TYT COJiepKaTbes rpyobie ommOKu. [{iist momydeHus: mpaBUIIbHO-
ro OTBeTa TPeOYIOTCS YTOUHSIOIINE BOIPOCHI.

HeynosnersopurensHo

POBaHUU 3HAHUAMU U YMCHUSAMU.

He BrInmotHEHBI 0053aTEBHBIE YCA0BHSI MOATOTOBKHU CTY/€HTA
K MPOMEXKYTOYHOM aTTecTallu, IPEIyCMOTPEHHbBIE TTPOrpam-
Moi gucuumuinHbel, UJIM CcTyaeHT AEeMOHCTpUPYET HEMOJHOE
COOTBETCTBUE 3HAHWI, YMEHUI, HABHIKOB MPHUBEICHHBIM B Ta0-
JIUIAX, TOMYCKAIOTCS 3HAYUTEIbHBIC OMIMOKH, TPOSBIISCTCS OT-
CyTCTBUE 3HAaHWUW, YMEHUH, HABBIKOB IO Py IIOKa3aTesew,
CTYJICHT MCHBITHIBAECT 3HAYUTEIIbHBIC 3aTPYJHECHUS MPU ONEPHU-

**- CoxkpaieHusi GopM OLIEHOYHBIX CPEJICTB CM. B npuiioxeHuu 2 k PI1

8 MepeyeHb oUueHo4HbIX cpedcma
HaumeHnoBanue [IpencraBienue ore-
Ne Kpatkas xapakTepucTHKa OIEHOYHOTO
i OIICHOYHOT'O Cpe/I- cpecTBa HOYHOTO CpPE/ICTBA B
CcTBa p dOC
1 KoHnTtposnbHas (ca- CpenctBo npoBepKU yMEHUN IPUMEHSATh Kommuiekt KoH-
MOCTOSITEJIbHAS ) MOJTyYCHHBIC 3HAHUS JIsSI PEIICHUS 331a9 TPOJBHBIX 3aTaHHH
pa6ora (KP) OMpE/ICICHHOr0 THIIA TI0 TEME MJIM pa3jie- | [0 BapHaHTaM

1y

2 | PacuetHo-
rpaduueckas pa-
oota

(PTP)

CpencTBo NpoBEpKH YMEHUHN IPUMEHATh
MOJTy9YEeHHBIC 3HAHUS 110 3apaHee orpeie-
JICHHOM MEeTOJIMKE JUIs peleHns 3aa4
WM 33JaHUH 110 MOAYITIO WIJTH JHCIIU-
IUIMHE B LIEJIOM.

KommuiexT 3aganuit
JJIs1 BBIIIOJIHCHU ST
pacueTHo-
rpaduieckoit paboThI

VYerHbIM onpoc

CpencTBO KOHTPOJISI, OPTaHU30BaHHOE KaK
crienranbHas Oecesa me1aroruaeckoro
paboTHHKA C O0OYYAIOIIMMCS HA TEMBI,

Bormpocsl o

3 | cobecenoBanue, CBSI3aHHBIC C U3Y4aeMOU JUCIUTLINHOMN, 1 TemMam/paszjienam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00BheMa JIACITUILIAHBI
3HaHUI 00YYaIOIErocs 10 ONPEICIICHHO-
My pasjieny, TeMe, poodeMe u T.11.
Cucrema CTaHIapTU3UPOBAHHBIX 3aaHUH,
4 Tect [TO3BOJISTOIIAs aBTOMATU3UPO- | MOHJ TECTOBBIX
(T) BaTh MPOILEAYPY U3MEPECHHUS YPOBHS 3HA- 3aIaHMi
HUW ¥ YMEHUH 00y4aromerocs.
5 | Dk3amenanuonubie | CpeaCcTBO MPOBEPKU 3HAHUIA, YMEHHIA, DK3aMeHaI[HOHHBIE
OMIIETHI HaBBIKOB. MOXET BKIIFOYaTh KOMIUIEKC OWJIETEI.
(OB) TEOPETUYECKHUX BOIIPOCOB, 331a4, mpaktu- | [lIkana onieHuBaHus 1

YeCcKHX 3aJJaHuH.

nporenypa npruMeHe-
HUSL.

IIpomexxyTouHas arre-
craus (ITA)

Ox3ameH (D)

1) yerho (V)
2) muceMenHo (11)




7.3.1 OdopMiieHne U ONIMCAHHE OLIEHOYHBIX CPEACTB

1. DKx3aMeHAMOHHBIE OMJIETHI

1.1. Ha3znauenue: uCnoyib3yrOTCs JIsl TPOBEACHUS TPOMEKYTOUHOM aTTECTAllMU 110 JTUCHUTIIUHE
«/luckpeTHast MaTeMaTHKa»
1.2. PernameHnt sk3aMeHa: - BpeMs Ha MOATrOTOBKY TE€3MCOB OTBETOB - 10 45 MUH.
- Coco® KOHTpOJIS: YCTHBIE OTBETHI.

1.3. [llkana olleHUBaHUS:
"OTAM4YHO'" - €ClIU CTYACHT IIIyOOKO M MPOYHO OCBOMJI BECh MaTepuaj IMporpaMMbl 0Oy4deHHUs,
MCYEPIBIBAIOIE, TIOCIEA0BATENbHO, TPAMOTHO M JIOTUYECKU CTPOMHO €ro M3JIaraer, He 3aTpya-
HSIETCSl C OTBETOM IPH U3MEHEHUU 3a/1aHus, CBOOOJIHO CIPABIIAETCS C 3ajjayaMy M IMpaKTH4e-
CKHUMH 33JIaHUSIMU, IPABUIHHO 000CHOBBIBACT MPUHSATHIC PEIICHUS.
"Xopomo'"- eciiv CTyAEHT TBEPJO 3HAET MPOTrpaMMHBIN MaTepua, rPaMOTHO U IO CYIIECTBY
€ro U3JIaraeT, He JOIYCKAeT CYIIECTBEHHbIX HETOUHOCTEN B OTBETE HA BOIIPOC, BiIaJieeT HEOOXO-
JUMBIMUA YMEHUSIMH U HABBIKAMU MPU BBIMOJIHEHUH MTPAKTUYECKUX 3a/IaHUM.
"Y10B1eTBOPUTEIBHO'" - €CIIM CTYAEHT OCBOWJI TOJIBKO OCHOBHOW MarepHall IpOrpaMMbl, HO
HE 3HACT OTJENbHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEJOCTATOYHO MPABHIbHBIE (HOPMYIUPOBKH,
HapyIaeT MOCJIeI0BATEIbHOCTh U3JIOKEHHUS ITPOTPAaMMHOTO MaTepuaia U UCIBITHIBACT 3aTPY/I-
HEHUS B BBIMOJTHEHUU MTPAKTHYECKUX 3aaHHH.
"HeynoB/1eTBOPHUTEIBHO'" - €CIIM CTY/IEHT HE 3HAET 3HAYUTEJILHON 4acTU IPOrpPaMMHOI0 MaTe-
puala, JOMmyCcKaeT CepbhE3HbIe OMIMOKH, C OOMBIIMMHU 3aTPYAHEHHUSIMH BBITOIHSIET MPAKTHUECKUE
3a/1aHusl.

Kaxxnoe 3amanmne sk3aMeHaIIMOHHOTO OujieTa OlleHUBaeTcs OTAeabHO. OO1Iel OlleHKOH sB-
JSIETCSI CpeIHEE 3HAUCHHE, OKPYIJIEHHOE J10 LIEJI0r0 3HAYEHUS.
1.4. KoMIIeKThI SK3aMEHAIIMOHHBIX OUIETOB BKIJIIOYAET MO KaXKAOMY pasneny 25-30 Ousetos
(XpaHsTCs B LIEHTPE MaTEMaTHUYECKOro 00pa30oBaHMsl).
Tunosbie BApUAHTHI OWJIETOB NMPUJIATAKOTCS.



OBPA3IbI BUWIETOB

MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S POCCUMCKOM
®EJIEPALIUM
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
YYPEXJIEHUE
BBICIHIEI'O OBPA3OBAHMUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET>»
(MOCKOBCKHWH ITOJIUTEX)

@akynbrer MHpOpMaIIMOHHBIE TEXHOJIOTHH, kapenpa UKT

HucuumnuHa «/luckpeTHas MareMaTUKa»

O6pazoBarenpras nporpamma 09.03.01 MapopMaTika U BEIYUCIHTEIHHAS TEXHUKA
Kypc 2 cemectp 3

Bujer Ne 1

=

VYnopspouennas napa. [Ipsmoe npoussenenue. CBOMCTBA MPSIMOTO MPOU3BEICHHUS.
2. Tloctpoiite munumanbnyto JJTH® mia pynkumn

i :(xy')—>((x+ z)\L(yz))v Xy Vv ZX.
3. Ha MHOXECTBE yIOPsIOYCHHBIX [ap X, = (0,0), X, = (1,0) X, = (0,1) , Xy = (1,1)
3a7aHa GMHApHAs MyJIbTHIUIMKATUBHAs onepaius. [IpousBeeHue 3a1aHo N0 IPaBUITy
A* B, sanucannomy Huske. SIBisieTcs U MOJTYTPYIIION CTPYKTypa (X ,*), e

X = {XO, X;5 X, X3} ? CoctaButs Tabmuiy Kamu crpykryps. A* B = (a1b2 ba, )

4. Tloctpouts koa ®Pano aast cumsoios {a,b,c,d,e,f,g,h} umeronmx cOOTBETCTBEHHO BEPO-
araoctu {0,2; 0,15; 0,1; 0,1; 0,16; 0,09; 0,08; *}, rae * - npaBuIbHAS BEPOSTHOCTH AJIS
MOCJIETHETO CHMBOJIA.

5. Haiigute 4nciao MapuipyToB JUIMHBL 3 B rpade:

MUHHNUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHMS POCCUNCKON
®EJIEPALINU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
VYPEXJIEHUE
BBICIIIET'O OBPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

®axynpTeT MIHPOpMAIIMOHHbBIE TEXHOJIOTUH, kadenpa UKT

HucuuruiHa — «JlucKkpeTHas MaTeMaTHKay

O6pazosarenpHas mporpamma 09.03.01 MadopmaTrka u BEIMUCTUTEIbHAS TEXHUKA
Kypc 2 cemectp 3

Bbuixer Ne 2

1. MuoxectBa. CriocoObI 3aanust MHOXeCTB. [lycToe n yHHBEpCcaIbHOE MHOXKECTBA.
2. Tlocrpoiite monuuom XKerankuna Gpyakuun f = (xy’) — ((X + Z) J (yz)) VXYV ZX.



3. Tlocrpouts xon Xaddmana s cumpoiios {a,b,c,d,e,f,g,h} umeronmx coorBercTBEHHO
BepositHoctH {0,2; 0,15; 0,1; 0,1; 0,16; 0,09; 0,08; *}, rae * - npaBuIbHAs BEPOSITHOCTD.
4. Tloctpoiite u o Bo3moxknoctu ynpocrure PKC ¢pynkuuu:

i :(xy’)—>((xz)¢(yzz))v ZX.

5. Haiitu TpaH3UTUBHOE 3aMbIKaHUE OTHOIICHU M =

o © o ~
L
===
o Ok o

KommiekT TecToBBIX 3a1aHMii 1 KOHTPOabHBIX pador (T, KP)
10 TUCUUIUINHE

JuckpeTHas maTeMaTuka
(HaMMEHOBaHUE JHUCLUILINHBIL)

Kaxxnomy maoxectBy A, B,C moctaBUTh B COOTBETCTBHE BbICKa3bIBAHUE, MMEIOLIEE 3TO MHO-

KECTBO CBOMM MHO)KECTBOM HCTHHHOCTH U OIPE/ICIUTH MOIIHOCTh MHOXecTBa (A B) ﬂ(§ U C)
[IpencraBwTe B BUne oprpada OTHOIIEHUE p = <X , R> : X ={1,35};R= {(x y)ix< y}

st rpada BeITIMCaTh MAaTPUILY MHITUACHTHOCTH U CMEXKHOCTH, HAUTH pajuyc U quameTp rpada

e, = (Vi V, ), 8 = (Vy,Vy), 8 = (V3,V, ), 8 = (Vy, Vs ), 8 = (Vy, V)

CocTaBuTh TabJIHIy HCTUHHOCTH JUIs GopMyItbl (X|Y)®(Z - Y)

OmnpeniennTh 3HaUeHKE BbICKa3bIBaHus: (3x) P (x,b). Ecin P(a,a)=0,
P(a,b)=P(b,a)=P(b,b)=1,M ={a,b},P(x,y)
[Toctpouth MHOTOWIEH XKeramkuHa Jutst GopMyJIbI (( pv q) A p) —>q

Cocrasbre moGyro IH® dynkimn: ((x|y)—>z)@y

I/ICCJ'IGI[OBaTB OTHOIICHHEC Ha pe(l)J'ICKCI/IBHOCTI), CUMMCTPUYHOCTDb U TPAH3UTHBHOCTD.

1 001

HOCTpOI/ITB TPAH3UTHUBHOC 3aMBIKAHUC OTHOIICHUA:

0 0O
0 0O
011

o O B+

Jns rpada BeImucaTh MaTpUIly MHIIMAEHTHOCTH U CMEKHOCTH, HAalTH 1uameTp rpada

e =(Vi,V,),8 = (Vy,Vy), 8 = (Vi V, ), 8 = (Vi Vs ), 8 = (V,,V, ), 8 = (V,,V, ), € = (V,, Vs ),

€ = (V3 V5 ), 8 = (V,,Vg)

2 Z)|®
Haiitu CIH® u CKH® ny1st OyneBoit pyHKmm <(X y) - Z) y

JloKa3aTh TOKICCTBO AN(B\C)=(ANB)\C



Jlokaxute paBHOCHIIBHOCTh X =Y =XAY ¢ nomowpto (dhopmyn anreOpbl BEICKa3bIBAHUT

SIBisieTcs 1M OTHOLLIEHUE {(1' 4);(2’3);(3' 2);(4’1)} , 3aJaHHOe Ha MHOXkecTBe AX A rre

A= {1’ 2,3, 4} , OMEKTUBHBIM OTOOPaKEHUEM

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

[Tycte A= {1, 2, 3} . Bemmmcatp Bee anementol G = Ax A.

Haiitu mpooGpa3 orpeska [—1; 1] IpU OTOOpakeHHH Y =Sin X
[ToTokK TOKYMEHTOB LMPKYIUPYIOT MeX1y ropogamu  A; A,; A, uroponamu Bi; B,; B,. Moxno
JI1 TIOCTPOUTH HENlEPECEKatoUIUecs MapLUIPYThl, COSAUHSIONINE KaX bl ropoa A ¢ KaxXIbIM ro-

poaom Aj

Haiitn makcmManbHBINA IIOTOK B 3aJaHHOM CETH, HMMEIOIIEH OAMH HMCTOYHHMK M JBa CTOKA.
OnpenenuTbh OCTATOYHYIO MIPOMYCKHYIO CIIOCOOHOCTHIO AYT CETH.
35

10 'y

OneHnka «oTIIMYHOY BhIcTaBiseTcs cTyAeHTy 3a 90 — 100% npaBUIBHBIX OTBETOB,
OLIEHKa «XOPOIIOY» - 3a He MeHee 75% NpaBUIIbHBIX OTBETOB;

OIIEHKA «YJIOBJIETBOPUTEILHO» - 32 HE MeHee 50-60% mpaBUILHBIX OTBETOB;
OLIEHKA «HEYJIOBJIETBOPUTEIBHOY - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommiekt Bonpocos (YO)

MuoxectBa. Crioco0b! 3a1aHusl MHOXKECTB. [lycToe n yHUBepcalbHOE MHOKECTBA.
Onepauuu Hag MHOKecTBaMu. CBOMCTBA orepanyii HaJy MHOXECTBaMH.

bynean. MorHocTs MHOKeCTBa. MOIIHOCTH OyeaHa.

VYnopsanouennas napa. [Ipsmoe npousBenenne. CBOKWCTBA MPSMOTO TPOU3BEACHUS.
CoortsetctBue. O0nacts onpenenenuit. O6macte 3Hauenuil. Ceuenne coorsercTBusi. O6-
paTHOe, MOJIHOE, MyCToe cooTBeTCTBUE. CIIOCOObI 3a1aHHSI COOTBETCTBUI.

Bbynessie maTpunbl. Komnosunus coorsercTBus. Jlornyeckas cymma u npouss. bynesas
MaTpHIa.

7. Orobpaxenus. DyHKIIMOHATHLHOCTh 0TOOpaxeHus. O6pa3 u nmpoodpas.

8. Xapakrepuctuka QyHKuu. CBONCTBA XapaKTEPUCTHKH (DYHKITHH.

9. CgoiicTBa oToOpakeHnil. CIOpbeKTHBHBIC, UHBEKTUBHBIEC, ONEKTUBHBIE OTOOPAXKEHHUS.
10. Komrmo3uius orodpaxenwuii. EnuanaHoe oToOpaxenue. O0paTHOEe 0TOOpaKEeHUE.

11. Teopema 0 6GMEeKTUBHOM OOpPATHOM OTOOpaKEHUH.

12. 3ambikanne otHOMEHHS. [0CTpOCHNE TPAaH3UTHBHOTO 3aMBIKAHHS.

13. Anroput™m Yopurosia.

14. OTHomIeHUs SKBUBAJICHTHOCTH M OTHOILLEHUS

15. Jlornyeckue onepauuu. Jlornueckue cBa3ku. Tabnuma uctuaaoctu. [Ipumepst

16. ®opmynel noruueckue. O0MEe3HaYMMbIE, TPOTHBOPECUUBEIC, BHIMIOJTHUMBIE.

agbrwbE

S



17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.

31.

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

40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.
53.

OcHOBHBIE 3aKOHBI JIOTHKHU.

Bynesbr pyHKIIAN.

JM3bIOHKTHBHBIE U KOHBIOKTHBHBIE HOpMaibHbIe popmbl. C/IHD, CKHO.

VYrpoleHne nepekirouaTaTelbHbIX CXEM.

Bynesa anre6pa. [Tonnbie cucremsr noruueckux ¢pyakmuit. [ltpux lleddepa, crpenka
[Tupca, nonuuom XKerajikuHa.

OcHoBHBIE TIOHATHUS TeopuH rpadoB. OnpeneneHus rpadoB pa3IMIHOrO THIIA.
N3omopduzm.

MatpuyHbIe U YUCIIOBBIE XapaKTEPUCTUKU TpadoB.

Yactu rpada. MapuipyTsl 1 cBSI3HOCTb. BepInHHas CBA3HOCTh U pedepHasi CBI3HOCTb.
JlepeBbs M LIUKJIBI.

MuHnManbHble MapUIPYTHI B HATPYKEHHBIX rpadax.

OkcrpeManbHble rpadsl. HekoTopeie npukiiaaHbie 3a1aui TeOpUH rpados.

CunTe3 cxeM U3 (PyHKIIMOHAIBHBIX 3JIEMEHTOB.

OnTUManbHBIA 10 MOPSIKY METOJ CHHTE3a CXeM U3 (DYHKIIMOHAJIBHBIX 3JIEMEHTOB (Me-
toxn K. lllenHoHa).

ACUMITOTHYECKH HAWIY4IIUHA METOJ| CHHTE3a CXeM M3 (YHKIMOHAIBHBIX 3JIEMEHTOB
(merox O.b.JIymanoBa).

I'padsl. Bunsr rpados. M3omopdusm rpados.

[Toarpadsl, MapmpyThl, U, TUKIIBL.

[Tpencrasnenue rpadgoB B OBM. MaTpuilbl CMeKHOCTEH, MHITHICHITUH.

Cas3HOCTB rpaoB. KOMIOHEHTHI CBSI3HOCTH.

Onepanuu Haj rpadamu.

[Tnanapusie rpadsl. Kputepun niaHapHOCTH.

Certu. [lotoku B cetsax. Teopema @opaa u ankepcoHa.

ANTOpUTM HaXOXJECHHS MaKCUMAJIbHOIO IIOTOKA, OCHOBaHHBIA Ha TeopemMe dopna u
®ankepcona. [Ipumep

HepeBbs. OpueHTHPOBAaHHBIE, YIIOPSI0OUEHHbIE U OMHapHBIE JepeBbsi. CBONCTBA JepeBb-
€B.

ITpencraBnenus nepesbeB B OBM.

Haxoxxnenne kparyaiimero myTH B rpade.

@yHIaMEHTAIBHBIE LUKIIBI U PA3PE3bl.

DWIIepOBBI IUKITHI.

["aMHUIIBTOHOBBI LIUKJIBI.

AndasutHoe kogupoBanue. HepaBenctBo Makmusuiasa.

KonupoBanue ¢ MUHUMabHOM N30BITOYHOCTBIO.

ITomexoyCcTOMYNBOE KOJIUPOBAHUE.

Kozx XeMMuHra s MCIIpaBieHHsI OAHOIO 3aMELIEHUS.

Onpenenenne Mamnebl Teropunra. [IpuMepsl npruMeHeHns MamyH ThIOPUHTA K CIIOBaM
Kommnozuius mammua Teiopunra. Tesuc TriopuHra (OCHOBHas TMIIOTE3a TEOPUH ajro-
PUTMOB)

[Tonsitue pexypcuBHbiX ¢pyHkuuid. Tezuc Yepua

Hopwmainensle anroputmsl Mapkosa.



KoMiuiekT 3aiaHuii 1Jis1 BHINOJTHEHUSA
pacdetrHo-rpadpuuecknx pador (PI'P)
10 AUCIUIIJIIMHE

JIMcKpeTHas MaTeMaTHKa
(HaHMeHOBaHHE JIHCIUILIIHBI)

PacuerHo-rpaduyeckue 3aganus

1. YHuBepcaIbHOE MHOXECTBO COCTOUT M3 26 CTPOUYHBIX OyKB JaTHHCKOro andaButa. 3a-
nanbl MHOKecTBa A, B, C u D (ITpunoxenue 1). Beraucautbs MOITHOCTh MHOKECTB X U Y.
2. 3aiaiiTe MHOXKECTBO, YKAa3aHHOE HAa PUCYHKE C HCIIOJIb30BAHUEM XapaKTEPUCTHUECKOTO

CBOMCTBA MHO>KECTBA:

YA

¥=sinx
o z
y=1-x
3. Otnomenne 3anano matpuieit (Ilpunoxenue 2). UccnegoBaTh OTHOILIEHWE HA CUMMET-

pHIO, aHTUCUMMETPHUIO, aCUMMETPHI0, pedIeKCUBHOCTb, aHTUpeQIIeKCUBHOCTh. HaliTu TpaH3u-
TUBHOE 3aMbIKaHHUE OTHOIICHUS.

4. Ha MHOXeCTBe YIOPSIOYCHHBIX map X, = (0,0), X, = (1,0) X, = (0,1), Xy = (1,1)
3a/1aHa OMHApHas MyJIBTHIUIMKATHBHAs omnepauus. [Ipoussenenue 3amano mo mpaswty A* B,
3anmcannoMy B tabmuie (IIpunoxenue 3). SIBIsSETCS M MOTYTPYIION CTPYKTypa (X ,*), rae

X = {XO, X, X5, X3} ? CoctaButb Tabauny Kamu cTpykTyphl.

S. ITocTpouB COOTBETCTBYIONLYIO TAOIUIly 3HAUEHHH, BEISICHUTE, PaBHBI JIU ClleAyIomue 0y-
neBbl QYHKUINU

f(x,y,2)=(x>y)>z g(xyz)=x—>(y—>2)

6. Jlokaxure, yTo OyseBa (GyHKLUS CIEAYIOIIUM 00pa3oM BhIpaxaroTcs depe3 cymmy Ke-

TraJKMHa + U KOHCTaHTY 1:
!/

(xoy) =x+y
7. Jliig 6yneBoil pyHKIMK HallAUTE MPEICTaBISIONINI ee moauHoM JKeraikuHa:
(x+1)y+1)z' v yz
8. Jlokaxxure, 4To 0J1Ha U3 (PYHKIIMI JTBOWCTBEHHA APYTOM:
XYZ+ X+ Z, XYZ+ XY+ XZ+YI+Y
9. [Toctpoiite peneitHO-KOHTAaKTHYIO CXEMY € 3aJlaHHOM (pyHKIIMENH TPOBOAMMOCTH:

(x—=>y)=>x(yvz)

10. YrpocTure peiaeiiHO-KOHTAKTHYIO CXEMY:



z
x'
Z?
34
11.  Kommanus onToBO#l MpOJa)XH MPOIYKTOB NMUTAHUS UMEET PA3BETBICHHYIO IUJIEPCKYIO

cetb. Ha puc. nunepckas ceTb IpeicTaBieHa B BUAEC OPHEHTUPOBAHHOTO Tpada ¢ 10 y3mamu.
Bec ayru opuentupoBaHHOro rpada — paccTosHUE B Thicsuax KuiomeTpax. OnpenenuTs Kpat-
Yqaje myTH MeX1y y3JaMu | 1 BCeMH OCTalbHBIMHU y3JIaMH oprpada.

.q
3.6 11,5
aso
7.5 8.7
52 42
12.  Jlan oprpad. Haiitu uncino mapuipyToB JuHb! 2 13 BepmuHbl Ne 3 B Ne 2, yrcno mapii-

pyTOB B rpade ATuHbI 3 1 MapUIpyTOB JUIMHBI 4 (3a1aHue B COOTBETCTBUU C BApUAHTOM BO3bMHU-
te B «[Ipunoxenue 4»).

13.  [an B3BemieHHBIH rpad. HaiiTu 0ocTOB MUHHUMAaNBEHOTO Beca (IKCTpeMallbHOE AepeBo). 3a-
JJaHMEe B COOTBETCTBHM C BapUaHTOM BO3bMHUTE B «lIpunoxenue 5».
14. a) [Toctpouts kog ®ano u Xaddmana st civicka COOOILIEHUN ¢ 3aJaHHBIM pacrpezerne-

HHUECM 4aCTOT. Onpez[eJme CTOMMOCTB KOJa.

S T U \ W X Y Z

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

0) IToctpouts Ko XommuHTa 17151 3aaHHOTO coodmeHust 11001010. Buectn ommbky B 6 pas-
psiz, ¥ IPOBES IEKOIMPOBaHKE, OATBEPAUTH MECTO OLITUOKH.

15.  3anporpammupyiite mamuny ThropuHra TakuM o0pa3om, YTOOBI U3 MOCIEI0BATEIILHOCTH
u3 2N METOK OCTaBUTh TOJIBKO JIF0ObIE N METOK.

Kpurepun onenkn:

- OLIEHKA «3a4YT€HO» BBICTABIISIETCS CTYJEHTY, €CJIM OH PETyJspHO B TEUEHHE ceMecTpa Ipej-
CTaBJISUT PEILIEHUS 3a/1a4, BBIITOJIHUII IIOJHOCTHIO BCE 3aJjaHMsI M UX 3allUTUI, OTBETUB HA BOIIPO-
CBI IIpENoJaBaTes;

- OLIEHKA «HE 3aUTEHO» BBICTABIISETCS CTYIECHTY, €CIIM OH HEPETYJSIPHO B TEUEHHE CEMECTpa
IPEICTaBIIsUT PEIIEHUs 3a/1a4, BBIITOJIHWI 33JjaHUsl HE TIOJHOCTBIO MM BOOOIIE HE MPEICTaBIIsIT
pa60T1>1 Ha MMPOBCPKY, AOIMYCKACT CYIICCTBCHHBIC HCTOUYHOCTU B OTBCTAX HA BOIPOCHI MPLCIIoga-
BaTelIsl.





