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10 JMCHMILIMHE: Anrebpa n1oruKu, KOMOMHATOPHKA, TeopHs rpadoB
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: Maremarnyeckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
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naboparopHsie 3ansTus: 0 Jac.
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KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy cocrtaBui: A.A. Pybuos, kanj. ¢huz.-mar. HayK

[Iporpamma obcyxneHa Ha 3aceflaHny Kadeapbl MaTeMaTuiecKiux OcHOB yrpaeienns 12.02.2024



AHHOTANMA

«Anrebpa IOTuKH, KOMOWHATOpHUKA, TeopHs rpadoBy» — 0a30BbI BBOIHBIA KypC, MPUBHUBAIOIINI CTYIEHTaM
a3l MaTeMaTU4ecKOil KyJabTyphbl, HEOOXOAMMBIE i IOCJIEAYIOIIEro HW3y4YeHHS KaK MaTeMaTH4eCKHX
JMCIUILINH, TaK U KOMIIBIOTEpHBIX Hayk. Kypc 3HaKoMUT ¢ TakuMH (yHAAMEHTAJIbHBIMU TOHATUSMH Kak
MHOXECTBO, QyHKIMH U 0TOOpaskeHHsI, OyaeBbl (YHKLNH, anredpa JOTUKH, OTHOWEHHS U Tpadpl. OHU BayKHBI
Kak Juid panpHeimero m3ydennss Computer Science, Tak U B Ka4eCTBE OCHOBBI «UUCTOW» maremaruku. C
Jpyroi CTOPOHBIL, JUIs TI0A0TBOpHOTrO pa3BuTus Computer Science TpeOyeTcsi HOHUMaHUE TOTO, YTO TaKOE
JI0Ka3aTeNbCTBO. JloKa3aTenbcTBa KOPPEKTHOCTH MHOTHX aJTOPUTMOB SIBIISIFOTCS, IO CYTH, 0Ka3aTeIbCTBAMU
TEOpeM, IMO3TOMY B paMKax [TaHHOTO Kypca 0co0oe BHHUMaHHE YAENsSeTcsl JokazarenbcTBaM.  Kypc
3aBEpUIACTCS U3Y4YEHHEM MPOM3BOAAIIMX (YHKIMHA — BaKHBIM MaTeMaTHUECKUM alrmaparoM COBPEMEHHOMH
koMOuHaTopuku. Jljis wW3ydeHWs 3TOW TEMbl CTYACHTHI [JOJDKHBI BIAJCTh 0a30BbIMH 3HAHHMAMU U3
MaTeMaTHYEeCKOro aHaIn3a: yMeTh AU (hepeHInpoBaTh, HHTETPUPOBATh U IPUMEHATH popmyity Teinopa.
3aKIIIOYUTENBHBIM 3TAllOM BCETro Kypca sBisieTcsl Au(QepeHIMPOBaHHBINA 3a4eT, LEeIbI0 KOTOPOTO SIBIAETCS
IIPOBEpPKA TEOPETHUYECKUX 3HAHUI CTYJCHTOB. a TAaK)KE BBIABICHHUE INPAKTUYECKUX HABBIKOB NPHMEHEHUS
MOJTYYEHHBIX 3HAHUH MTPH BBITIOJTHEHUH PAKTHYESCKHUX 3aJaHUH.

1. leau u 3apauun

eap AUCUMNIMHBI
- 3HAKOMCTBO C 0a30BBIMHU HOHSATHSIMH ainreOpbl JIOTHKU, KoMOMHaTopuku, Teopun rpagos (AJIKTT).
Pazputne maremMaTndeckod KyNbTYphl JOKa3aTenbCTB. M3ydeHue (yHAaMEHTANBHBIX Pa3JIeNioB,
oTHOCsATMXCSA K nmuckpetHoit marematuke - AJIKTI, HeoOXomMMBIX Ui yCIIENTHOTO MPOXOXKICHHUS
MOCIEAYIOIINX KypCOB aITOPUTMHUYECKOTO ITHKIIA.

3agaun AUCHMIIHHBI
- Hay4YUTh CTYACHTOB paboTaTh ¢ (GOPMAIBLHBIMHU ONpEICICHUIMH, N3y4aTh JI0KAa3aTeIbCTBA U PELIATh
3a/la4M C UCIIOJIb30BAaHUEM J10KA3aTEIbCTB;

- OCBOGHHE CTyACHTaMH O0a30BBIX 3HAHWHU (MIOHATHI, KOHLEHIIMHA, METOIOB M MOJEINei) B 00IacTiIX
anreOpbl JIOTHKH, KoMOWHaTOpuku 1 Teopun rpados (AJIKTT);

- IPUOOpETEHNE TEOPETUIECKIX 3HAHWH U TIPAKTHYECKUX YMEHHH U HaBbIKOB B oonactu AJIKTT;

- MOTHUBAIMsI CTYJACHTOB K IPOBEACHUIO COOCTBEHHBIX TEOPETUYCCKUX HCCIEC/IOBAHUN B 00JIACTH
JUCKPETHOM MaTeMaTUKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B

OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHO JEsTeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIAIHOE IMPOTrpaMMHOE
npo(eCcCUOHAIBHOMI eSTeNbHOCTH, coONonast |o0ecrieueHre  [uis  pelIeHus  HayyHbIX  3a7a4 B
TpeboBaHM NH(POPMALIMOHHOHN 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

I1K-2 Crnoco0OeH caMOCTOITENBHO WU B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U ITPOBOJIUTH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIST) MAJIOTO HAYYHOTO KOJJICKTHBA

Hay4HBIE UCCIICIOBAHUS U UX arpoOaluio
[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB

Hay4YHO-UCCIIE0BATEIbCKON paboTsl MTOCPEICTBOM
MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HaTh:
- (yHAaMEHTAIbHbIEC TOHATHUS, 3aKOHBI, TeOpuH nuckpeTHoit MareMaruku (AJIKTT);
- COBpEMEHHBIE MTPOOIEMBI COOTBETCTBYIOIINX pa3ieioB AuckpeTHol Matemaruku (AJIKTT);
- TIOHATHUS, AKCMOMBI, METOABI [OKA3aTeNbCTB M JO0KA3aTebCTBA OCHOBHBIX TEOpPEM B pazzenax,
BXOIANIMX B 6a30Byro yacth nmukina AJIKTL;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIUX MaTeMarndecKux 00bEKTOB;
- QHAJIUTHYECKHUE U YMCICHHBIC IOAXOAbl U METOIBl Ul PEIICHUs THUIIOBBIX NPUKIAAHBIX 3a]ay
nuckperHoit Mmaremaruku (AJIKTI).
YMETh!
- TIOHSTH MOCTABICHHYIO 3a]1auy;
- HCHOJIB30BaTh CBOM 3HAHMS ATl pelieHus (pyHIaMeHTaIbHbIX U npukiagHbix 3axad AJIKTT
- OLEHUBATh KOPPEKTHOCTH IIOCTAHOBOK 3a7ad;
- CTpOro A0Ka3bIBAaTh WU OIIPOBEPraTh YTBEPKICHUE;
- CaMOCTOSITeNIbHO HaxoauTh anroputMbl pemenus 3aga4 AJIKTI, B Tom yncie u HecTaHIAPTHBIX, U
IIPOBOJUTH UX aHAIIN3;
- CaMOCTOSITEJILHO BUIETH CICACTBHS IIOMyUYEHHBIX PE3YJIbTATOB;
- TOYHO MpeJCTaBUTh Maremarndeckue 3Hanus B oonactu AJIKTI B ycTHOI 1 iicbMeHHOM dopMme.
BJIaJIETh:

HaBBIKAMH OCBOEHHs Oonbiioro oovema mHpopmauuu u pemenns 3agad AJIKTI (B Tom uncine,
CJIOXKHBIX);

- HaBBIKAMU CaMOCTOSITEIILHON paOOThI M OCBOSHUS HOBBIX JIUCITUTLINH;

- KyJBTYpPOH MOCTAaHOBKH, aHAJIM3a W PEIICHUs] MaTeMaTHYeCcKUX U MPUKIATHBIX 3aj]iad, TPeOyromux
JUIS1 CBOETO PEIICHUS UCIIOJIB30BAHUS MaTeMaTHYeCKUX moaxoaoB U MmetoaoB AJIKTT;

- TIPEIMETHBIM SI3IKOM AMCKPETHON MaTeMaTHKHU M HaBBIKAMH I'PAMOTHOTO OIMCAHUs PEIIeHUs 3a7ad
U NPEACTABICHUS MOJYYEHHBIX PE3YJIBTATOB.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUeOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTh Camocr.
pabora
1 Anrebpa OTHKH. 2 2 5
2 MHoecTBa U JIOTHKA. 2 2 5
3 Maremarudeckue OTIpeieNIeHus, ) 4 5
YTBEPAKIEHUS U JJOKA3aTeJIbCTBA.
4 I'padmr. 4 4 5
5 JIBynonbHble rpadbl, MapoCOYETaHHUS U ) ) 6
(GyHKUIMH.
6 Kombunaropuxka. 6 6 6
7 bunapubie  ortHowmeHus.  OTHOIIEHUS ) 5 10
9KBUBAJIEHTHOCTH.
] OpuentupoBaHHble rpadbl ¥ OTHOIICHUS ) ) 10
MopsiaKa.
9 Bynessl pyHkuuu. 2 2 10
10 |IIpousBomsuire GyHKIMU. 6 4 13
Hroro yacos 30 30 75
Iloaroroska k sk3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. AnreGpa J0THKH.

BbickaspiBaHusI M JIOTMYECKHE CBS3KU. byneBbl (yHKIMM M CHOCOOBI WX 3aJaHMsA: TaOIHIBI
UCTUHHOCTH, (OPMYNBI, BEKTOp 3Ha4eHUH. 3aKOHBl KOMMYTAaTHBHOCTH, AacCOLMAaTHBHOCTH U
IUCTPpUOYTUBHOCTH, IPUOPHUTET onepannii. 3akoHbl noromeHus. PaBeHcTBO OyieBbIX (yHKIMHA (U
OyneBbix hopmyin). CyriecTBeHHbIE M (UKTUBHBIC IIEPEMEHHBIE.

2. MHOXecTBa U JIOTHKA.

MHoxecTBa U omnepanuu Hajx HUMH. CBsA3b anreOpbl JIOTMKM U anreOpbl MHOXECTB: HPEANKATHI,
IOHUBEPCYM W JIOTOJIHEHHUE, 3aKOHBI ¢ MopraHa, KBaHTOPBI, 9KBUBAJIEHTHOCTb TOXAECTB ajreOpsbl
MHO)KECTB U alreOpsl JIOTHKH, UMIUTMKAIMS U BKIIIOYEHHE MHOXKECTB, KOHTPAIIO3UIIHSL.

3. Maremarudeckue OomnpeAeNieHus1, yTBepKASHNU U JOKa3aTeIbCTRA.

Onpenenenue, yTBEp)KICHHE, TEOpeMa, KpUTEpUil. 3aluch YTBEPXKACHUI B KBaHTOpax ((opMyIibl
epBoro nmnopsaka). MeTonbl J0Ka3aTeNbCTB: KOHTPANO3ULMs, WHAYKLUS, OT IPOTUBHOIO,
KOHCTPYKTHBHBIE (IPUMEPBI M KOHTPIPUMEPHI), HEKOHCTPYKTHUBHBIE.

4. I'pader.
I'pader 1. Heopuentuposanusie rpadpmi.

OmpeneneHre HEOPHEHTHPOBAaHHBIX rpadoB CrermeHp BepmmHbL CyMMa CTETIEHEH BEpIIMH —
YVIBOGHHOE KoNM4uecTBO pebep. Uucio moneH, caenaBmmx HEYETHOE YUCIO PYKOMOXKATHH, YETHO.
TeopeTnko MHOXECTBEHHBIE orepanuu ¢ rpadamu. Onpenenenue noarpada OnpeneneHue myteil u
UKJI0B (depe3 moarpadsur). CszHbie Tpadbl U KOMIIOHEHTHI CBA3HOCTH (depe3 noarpads!).

I'padwr I1. Iepesss.

Ceszaoctb. Teopema «#KoMmoHeHT cBA3HOCTH > |V|- |[E| ». MapmpyTsl U 3aMKHYTbIE MapLIPyTHI.
Mexny AByMs BepIIMHAMU rpada ecTb IyTh, €CIH MEKIY HUMH ecTh MapumpyT. [lepesns. Teopema
00 9KBHBaJECHTHOCTH YETHIPEX CBOMCTB. PaccrosiHue Mexay BeplinHamH, auameTp rpada. Juamerp
moboro cBs3HOTO Tpada He mpeBocxomutr |V | — 1. JIBypackpamuBaembiii rpad. I[pad
JBYpacKpallliBacMblid TOTZa M TOJNBKO TOLJa, KOrJa HET LUKJIOB HEYETHOM UIMHBL ODHIIEpOBBI
MapIIpyTHI.

5. JIBynonbHbIe Tpadbl, TapocodeTaHust U GYHKIINH.

JBynonbHble Tpadsl u nmapocoderanue. Teopema Xomna (6e3 gokaszarenbcTBa). OyHknmu (obmacth
ompeseNieHus, MHOXXECTBO 3HaueHWU, o00pa3, ToNHBIA mpoodpas). Orobpaxenus (BClomy
onpenenéHHble  (QYHKIUM): HMHBEKIUH, CIOPBEKIUH, Ouekiuu. OToOpakeHUS W 3ajJada o
HasHayeHMsIX. Vizomopdusm rpados. /lokazarenbcTBO TeopeMbl Xomma®.

6. Kombunaropuka.

Komb6unaropuxka 1. [IpaBuna cymMMbl ¥ TpOM3BEACHUS.




OTtob6pakenust u noAcy€rel. IlpaBuno cymmel. [IpaBuno npousBeneHus — OMEKUUA C 1EKAPTOBBIM
[IPOU3BEACHNEM MHOXECTB. UMCII0 ABOMYHBIX CJIOB JUIMHBI N. UKMCIO IOAMHOMKECTB N-3J€MEHTHOIO
MHOXxecTBa. Pasmemienusi. [lepectanoBku. [loncuér konuyecTBa cioB IIMHBI K ¢ pa3HBIMU OyKBaMH.
Iloncuérsl ¢ KpaTHOCTHIO: CKOJBKO Pa3IMUHBIX CIOB MOXKHO COCTaBUTh U3 cilioBa «MareMaTuka»?
Uucno coueranuil. KommuecTBO K-3M€MEHTHBIX MOIMHOXECTB N-3JIEMEHTHOTO MHOXECTBA.
[uckpeTHast BEpOATHOCT.

Kom6unatopuka II. bunoMuanbHbie k03 OUITUEHTEI.

Konmnuectro myTeit o y3nam kierok (Brpaso u BBepx) u3 (0,0) B (i,j) ecTh 4yuCIO coueTaHuil u3 itj
no i. TpeyrompHuk Ilackanst W ero CBOHCTBa: CHMMETpHs, BO3pacTaHWe OHMHOMHAIIBHBIX
k03D (PUITMEHTOB K cepeuHe, OIeHKa IeHTpanbHoro koddduuenta. bunom HeioToHa U
OuHoMuanbHble  KOdpuuMeHTsl.  PexyppentHoe  cooTtHomeHue. Cymma  OMHOMHAIBHBIX
kod(hduimeHToB W e€ KOMOMHATOPHBIM CMBICH. 3HAKONepeMEHHas CyMMma OWHOMHAIBHBIX
kodppunmentoB. KomOMHaTOpHBIE T0Ka3aTebCTBA. PeKyppeHTHOE COOTHOIICHNE Ha OMHOMUAIILHBIC
ko3 duuueHTsl B TpeyroabHuke Ilackamsa. 3amaua o KoMmaHaupe M coijatax. MeToa Touek
neperoponok. @opmyna Myapa. Yunciio monomoB crenenn d. Uucao codeTaHnii ¢ MOBTOPCHUSIMH.
Uucna Gubonayuun. Yncna Karanana (oka3arenbcTBO SBHOUM (popMysbl).

Kom6unaropuka I11. @opmyna BKITIOUEHUH-UCKITFOUSHHH.

Xapakrepuctuieckue ¢GyHKUuH. JlokazareiabcTBO (opMyla BKIIOUEHUH-HCKITIOUeHUi. [Ipumepsr:
KojandecTBO uymcen or 1 go 1000 He npensdmmxcs HM Ha 3, HA Ha S5, HM Ha 7; CBiI3b CO
3HAKOIIEPEMEHHON CYyMMOW OMHOMHAIBHBIX KO3 (UIHEHTOB; MoacuéT cropbekuuil. [loacuér uncna
oToOpaXkeHUH (BCIOAy omnpeAen€HHbIX QYHKINN), QYHKINUH, HHBEKIMA, OUEKIINH U3 N-2JIEMEHTHOTO
MHOXECTBa B N-3JIEMEHTHOE MHOXeCTBO MHOxecTBa U (GyHKuuH. CMmbIci o0o3HadeHHd 2"A mist
MHOXECTBa BceX TOAMHOXKeCTB U Y X1t MHOXKecTBa otoOpaxenuid u3 X B Y. [puniun Jupuxie:
Mpu m > n HeT uHbeKuu u3 {1,...,m} B {1,...,n}.

7. BI/IHapHBIe oTtHoIIcHNS. OTHOIIECHHS SKBUBAJICHTHOCTH.

dopmManbHOE ONpe/ielicHHEe OTHONIGHWH W WX CBOWMCTB: pPe(IeKCHBHOCTb, TPaH3UTHBHOCTD,
CUMMETPUYHOCTh, aHTHCUMMETPUYHOCTD. 3a/laHue OMHAPHOTO OTHOILICHHS TaOMUICH, ABYAOIbHBIM
rpadom, nepedncieHueM nap. IIpuMepbl OTHOIIEHMH SKBHUBAJCHTHOCTH: pAaIlOHAJIbHBIC YHUCIA,
paBHBIC U MOJOOHBIE TPEYTOJIBHUKH, HeompenenéHHble nuTerpaisl. @opmansHoe omnpenenexue. T.:
Knaccel 5KBHBaJ€HTHOCTH HE IIEpECEKAlOTCs WM COBMNAJalOT. TeOpeTHKO-MHOXKECTBEHHBIE
ornepauuu ¢ orHoumeHusaMU. Onepauusi oOpameHus. OnucaHue ¢ NOMOIIBIO OyJIEBBIX MaTpHL.
Kommo3suiust oTHOIICHHH (CBs3b ¢ 0a3aMM JaHHBIX ).

8. OpueHTrpoBaHHbBIE TPadbl 1 OTHOIICHUS MTOPSIKA.

Omnpenenenne opueHTHpOBaHHOTO rpada. Mcxoasdmme u BXOAAMIME CTETIEHH — aHAlIor (hopMysibl
CYMMBI CTeleHel JJsi HeOpUeHTHpoBaHHOTO Tpada. KoMIIOHEHTHI CHIIBHOH cBs3HOCTH. T.:
Crenyromue ycIoBUs UIsl OpUEHTHPOBAHHOTO Tpada paBHOCUIBHBIL:

» Kaxxas koMIoHeHTa CUIIBHOH CBA3HOCTH TPUBHAJIbHA (COCTOUT U3 OJHOM BEPILHHBI).
* ['pad anuknmueckuii.

* Bepmunsl rpada MOXXHO 3aHYMEpOBarh Tak, 4To péOpa HAYT TOJIBKO OT BEPUIMH C MEHBIIUM
HOMEPOM K BEPIIMHAM C OOJIBIINM HOMEPOM.

[Tpumepsl OTHOIIEHHWH (YAaCTUYHOTO) TMOpsIKa, (GopmanbHOE ompeneneHue. JIMHEHHBIA MOPSIOK.
OTHOINIEHUE HEMOCPEJCTBEHHOTO ClIeJ0BaHUs U ero rpad (muarpamma Xacce). IlokoopauHaTHBIN
nopsioK. byneB Ky0 — IBOWYHBIE CIIOBA, YIIOPSI0UYECHHBIC TOKOOPANHATHO.

9. byneBbl QpyHKIHMH.



Anroputm moctpoerus JIH® (v KH®) no Tabmune uctmrHOCTH OmpeiencHne OyJIEeBBIX CXEM,
peanusyromux OyneBbl (QYHKIWH, dYepe3 TOCIe0BATEIbHOCTH TpUCBaBaHUd ©  TpadoB
(cranpaptablil Oasuc). 3ananue QyHKOUH OyaeBON cXeMOH (TOCIEN0BAaTEIbHOCTHIO IPUCBAUBAHMA)
dopmynsl—cxeMsl cnienuansHoro Buaa OOmiee ompezeneHue cxeMm (JUIs MPOM3BOJILHOTO Oasmca).
Basuc — nonnblii 6azuc. MOHOTOHHBIE (DYHKIMHK: HEMOJIHOTa MOHOTOHHOTO 6azuca A,V }, cBs3b ¢
MHOXECTBaMHU (MOHOTOHHOCTB IO BKITIOUEHUIO), packpacka OyiieBa Ky0a, OlleHKa Yrcia MOHOTOHHBIX
OyneBbix pynkuuidi. Muorounensl XKerankuna. Knaccsl [Tocta. @opmynuposka Teopems [locTa.

10. IIpousBoasue QyHKIHUH.

Onpenenenns u npumepsl. [IpousBonpsmas ¢ynkumusa O6unoma Hprorona CBoiicTBa, Hy)KHBIE IS
MaTeMaTHYEeCKOTro aHann3a (IKCIIOHEHTa pacTéT ObicTpee moaumHoMa M T.a1.). Ilpumenenume mis
pelieHusi KOMOMHATOPHBIX 3a1ad 3amada MyaBpa. 3amaua o cyacTimBbIX Omnerax. Hadtu umcio
LIEJIOYHCIICHHBIX PEIIeHNH CHCTeMbl ypaBHEHMH BuAa X 1+Xx 2+-+x k=n ¢ orpaHuueHHsMH Ha
3HAUYCHUS TMEepeMEHHBIX. Yucno pa3duMeHMid n Ha pa3iuyHbIe claracMble COBMAJAET C YHCIOM
pa3Oouennii n Ha Heu€THble ciaraemble. CBEpTkH. [Ipumep HCMONB30BaHUS ISl BBIYUCICHUS
npousBomsmed  (yHkuuu nocienoBarenbHOcTH. Ywmema  Karamana.  *OOwmmit  meron  mms
JTUHEHHO-PEKYPPEHTHBIX MocieaoBarenbHocTeil. Uncna Crupnuara mepBoro pona (0e3 3Haka).
3anaua o uncne 6ecriopsaakos. Yucna Gudonauun. Yucna Ctupnunra Broporo poaa. Yucna benna.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VuebHas ayquTopHsl, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIUHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Tuckpetnblit ananus. KomOounatopuka. Anreopa noruku. Teopus rpados [Teker] : yue6. mocodue
s By3oB / FO. U. Kypasnes, 0. A. ®nepos, O. C. @enpko ; M-Bo 0bpazoBanus u Hayku PO, Mock.
¢u3.-trexH. uH-T (roc. yH-T .— M. : MOTH, 2012 .— 248 c.
2. COOpHHK 3a7a4 [0 JUCKpeTHOMY aHanu3y. KomOuHaTopuka. DneMeHTs anre0pbl JOTHKU. Teopus
rpagoB [Tekcr] : yue6. mocobue mis By3os / FO. U. XKypaenes [u ap.] ; M-Bo obpazoBanus Poc.
®deneparn, Mock. ¢us.-TexH. HH-T (TOC. YH-T) .— 2-¢ u3g. — M. : M®TU, 2000, 2004 .— 100 c.
3. [luckpeTHas Maremaruka ajs mporpaMMucToB [Tekcr] : yue6. mocodue s By3oB / @. A. HoBukos
— 3-e m3n. — CII6. : Turep, 2008, 2009 .— 384 c.

JlononHuTenbHAs TUTEpaTypa
1. Konkpernas maremaruka. OcnoBanue nHpopmatuku [ Tekct] : [yueO. mocoOue mist By3oB] / P.
I'paxem, A. Kayt, O. ITaramauk ; nep. ¢ anri. b. b. Tloxomnzes, A. b. Xonynésa ; oz pex. A. b.
XonmynéBa .— 3-e u3a. — M. : Mup : bunowm. Jla0. 3Hanuit, 2009 .— 703 c.
2. Beenenwne B quckpeTHYIO MatemMaruky [Tekct] : yue6. mocobue aist By30B : 101. M-BoM
oOpa3zoBanus Poc. @eneparun / C. B. S6nonckuit .— 4-e uzn., crepeorunt. — M. : Beicmias mikorna,
2003 .— 384 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

JInunerii caiiT mekropa http://rubtsov.su, cait kadenpst http:// www.mou.mipt.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3ydaloUMid Kypc aiareOpbl JIOTUKH, KOMOMHATOPHKH, TEOpHH TpadoB, NOIKEH C OAHOM
CTOPOHBI, OBIAJETh OOIIMM IOHATUHHBIM amapaToM, a C JPyrod CTOPOHBI, JODKEH HAYUHTHCS
MPUMEHATh TEOPETHUECKUE 3HAHUS HA TPAKTUKE.

YcenenHoe 0CBOCHHUE AUCLIUIUIMHBL TPEOYET:

- IOCEILEHUS CTYACHTOM BCEX BUIOB ayIUTOPHBIX 3aHATHI;

- BEJICHUSI KOHCIIEKTAa B XOJI€ JIKLMOHHBIX 3aHITHIA;

- KaYeCTBEHHOW CaMOCTOSATEIbHOM MOATOTOBKH K MPAKTUUECKUM 3aHSATHIM, aKTUBHON paOOTHI Ha HUX;
- aKTUBHOM CaMOCTOSATENBHOMN U ayqUTOPHON PabOTHI CTYACHTA;

- CBOEBPEMEHHOM C/1auu MPEenoAaBaTellio 3aJJaHuii 10 ayAUTOPHBIM BUAAM PaloT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: A.A. PybuosB, kang. ¢uz.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 Cnocoben IIPUMEHSTh COBpPEMEHHbIE
BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) NpodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MPOrpaMMHBIE CPEJICTBA MIPH PEILICHUH 3aJa4  |MaTeMaTHYeCKHe METOlbl W TPHUKIQJIHOE MPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  PEHIeHWs  HAay4yHbIX  33aJa4 B
TpeboBanua HHPOPMALMOHHOMN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHHUS HAyYHOW PadOTHI,
MeTrogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
cHocoObl apryMeHTallH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M IPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.2 CnocobeH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBonuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIET0BATEIHLCKON paboTh MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare w3y4yeHUs AUCIUILUIMHBI «AJredpa JOTHKH, KOMOMHATOPHKA, TeopHs TpadoB» OO0ydaromuiics
JOJKEH:

3HAThb:

(yHIaMeHTaIbHBIE TOHSTHS, 3aKOHBI, TeOpUU JUCKpeTHON MaTemaThku (AJIKTT);

COBpPEMEHHBIE MTPOOJIEMBbl COOTBETCTBYIOIIMX pa3AesoB quckperHor Maremaruku (AJIKTT);
- IIOHATHS, AKCUOMBI, METOZBI [10KAa3aTeJIbCTB U J0KA3aTeJbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOZASIUX B 0a30By10 yacTh nukia AJIKTT;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTeMaTHUECKUX OOBEKTOB;
- QHAJIMTHYECKHE W YHMCICHHBIE MOAXOAbl M METOABl Ul PEIICHHUS THIOBBIX NPUKIAAHBIX 3a1ad
nuckperHor Mmaremaruku (AJIKTT).

YMeThb:

- IIOHATH IIOCTABJICHHYIO 33Jlauy;
- HCIIOJIb30BaTh CBOM 3HAHUS JUIsl pelieHus pyHIaMeHTanbHbIX U npukiaaanbix 3aga4 AJIKTT;
- OLIEHUBATh KOPPEKTHOCTh IIOCTAHOBOK 3ajiad;
- CTpOrO AOKAa3bIBAaTh WM ONPOBEPraTh YTBEPKICHUE;
- CaMOCTOATENIbHO HaxoAuTh anroputMsl pewenus 3agad AJIKTI, B Tom 4ucie u HecTaHIAPTHBIX, U
MPOBOJUTH UX aHAIIN3;
- CaMOCTOSITEJILHO BUJETh CIEACTBUSI I10JyUYEHHBIX PE3YJIbTATOB;
- TOYHO IpeAcTaBUTh Maremarnieckue 3HaHus B oonmactu AJIKTI B ycTHOIM 1 ucbMeHHOH dopMme.
BJa/IeTh:
- HaBBIKAMU OCBOEHHsI OONbIIOro oOobema mHpopmanuu u penienus 3aaad AJIKTD (B Tom uucie,
CJIOKHBIX);
- HaBBIKaMH CaMOCTOSTEIbHON PabOTH M OCBOCHUS HOBBIX JUCLUILINH;
- KyJbTYpPOH MOCTAHOBKH, aHAJIM3a W PELICHUS MaTeMaTHYeCKUX M MPHUKIATHBIX 3a/1a4, TPeOyromux
JUTSL CBOETO PEIlEHUS UCTIOIh30BaHMI MaTeMaTHUECKUX Moaxon0B 1 MetonoB AJIKTT;
- TpPEeIMETHBIM SI3BIKOM JMCKPETHOM MaTeMaTHKU U HaBBIKAMHU T'PAMOTHOTO OMUCAHMS PEICHUS 3a1a4
U TIPeACTaBICHUS IIOIY4YE€HHBIX PE3y/IbTaToB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0

Ha xaxnoM ceMuHape CTyJleHTaM IIpe/ularaorcs JoMalllHUe 3a/laHusl, HallpuMep, TaKoe:
[Ipumep nomamrHero 3agaHus



Homarmnsist pabota

BepHo 1w, uTo 1114 M100BIX MHOKECTB A 1 B BBINIONIHSACTCS paBEHCTBO
(A\B)N((AUB)\(ANB))=A\B?

Bepho nu, uto 114 mo0b1x MHOKECTB A, B 1 C BBINIONIHACTCS PaBEHCTBO
((A\B)U (A\C))N(A\(BNC))=A\(BU C)?

Bepho nu, uto 14 mo0bIX MHOXKECTB A, B 1 C BBINONHSACTCS PAaBEHCTBO
(ANB)\C=(A\C)N(B\C)?

BepHo 1w, uTo 11 M100BIX MHOXKECTB A M B BBITIOJIHSACTCS BKITIOUSHNE
(AUB)\(A\B)&B?

ITycts P=[10,40];Q=[20,30]; u3BecTHO, YTO OTPE30K A YIOBIETBOPSIET COOTHOIICHHUIO
(xEA)-EEP)YA(XEQ)—(xEA)).

Haiinute oTpe3ok A MakCHUMaabHO BO3MOXKHOM JJTUHBL.

Haiinute oTpe3ok A MUHHMaIbHO BO3MOXKHOM JISTUHBL.

ITIpo muoxkectBa A, B, X, Y um3BectHo, uto ANX=BNX, AUY=BUY. Bepno nu, uto Toraa
BoimosHstercst papencTBo A U (Y\X)=B U (Y\X)?

IMycte A 12A 22A 32+-2A n=2" — HeBO3pacTalOMmas IOCIEI0BATEILHOCTh MHOXECTB.
UzBectHo, uto A_1\A_4=A 6\A_9. Jlokaxwure, uto A_2\A_7=A 3\A 8.
Ilycts A, B, C, D — takue orpe3ku npsMoi, uto AAB=CAD (cuMMETpUYECKHE PA3HOCTH

paBHbI). BepHo 11, uTo BeINONHSAETCS BKItodyeHne ANBS C?

[Ipumep KOHTPOIBHON PabOTHI
1. 114 KaKoro ciioBa JIOKHO BBICKAa3bIBAHHE

«Ilepas OykBa cinoBa racHas — ( Bropas Oyksa cmosa miacHas V Ilocnemnss Oyksa ciosa
raacHas )»?

1) xapa; 2) opna; 3) oropon; 4) mapa.

2. Jlokaxwure, uto x—y=x ~Vy; xAy= (x "Vy~) (x—y)=xAy".

3. Haiigure mis dopmynsl (xAz)V (x A—z)V—~(—x——y) paBHocunbHyo dopmyny (cpeau (opmyi
HUKeE), TpeoOpa3oBaB MEPBYIO.

a) 1; 6) xA(zVy); B)xVy; n)y.

4. Jlokaxxute TUCTPUOYTHBHOCTD JAU3BIOHKIIMU OTHOCHTEIILHO SKBHBAJICHTHOCTH:

xV (yoz)=(xVy)=(xVz).

5. byneBa ¢ynkuma MAJ(x_1,x_2,x 3) Bo3Bpamaer 1 Torma M TOJNBKO TOTZAA, KOTIa XOTA Obl ABe
nepeMeHHbIe U3 TPEX paBHbL. Bripasute MAJ(x_1,x_2,x 3) yepe3 OyneBy (opmyiy.

6. Jloxaxure ciemyromue Gopmyinsl paznoxennit (Lllennona un Puna):

fx_1,x 2,...x n)=(x"_1Af(0,x 2,....x n))V(x_1Af(1,x_2,....x_n));

fx_1,x 2,...x n)=((1ex_1)Af(0,x_2,....x_ n)e(x_1Af(1,x 2,...,x_n)).

7. bynesa dynkuus 3aaana Bektopom 3HadeHuid: f(x_1,x_2,x 3)=10100101.

a. Onummte f yepe3 TabnUIly UCTHHHOCTH.

b. Kakue nepemennsie f ABISFOTCS CYIIeCTBEHHBIMH, (DMKTUBHBIMHU?

c. Onmummre f uepe3 OyneBy Gopmyimy.

8. bynmeBa Qynkius f 3agana dopmynoii. Beipasure f depes Tabnuiyy mcTHHHOCTH W (QopMyrty c
onepatmsmu A,V ,— (B crangapTHoMm Gasuce):

f(x_1,x_2)=x_19x 29(x_1Ax_2);

f(x_1,x_2,x 3)=x_lox 2ex 3o(x_1Ax 2)o(x_1Ax 3)o(x 2Ax 3)e(x_1Ax 2Ax 3).

9. Joxaxwure, uyTo He cymecTtByer OyneBoi (yHknmu f(X,y), CyIIeCTBEHHO 3aBHUCSIICH OT 00enx
[IEPEMEHHBIX, TAKOU YTO

C(fxy))=fx Ty ).

10. Hokaxwure, uro moboe ToxaecTBo Buna A=B, rae A u B — OyneBbl (opMysbl CO CBS3KaMH
A,V =, 0OCTaHEeTCs BEPHBIM, ECIIH B HEM BCE KOHBIOHKIMM 3aMEHHUTD HA TU3BIOHKIMH, & JU3bIOHKIIUHA
3aMEHHUTh Ha KOHBIOHKITHH.

11. TocTpoiiTe Takyro JIOTHYECKYIO CBS3KY (OylneBy (YHKIHIO OT JBYX HEPEMEHHBIX), 4TO JH00ast
OyseBa (D)YHKIMS BbIpazuMa B BHJIE POPMYJIIBI C 3TOW CBSI3KOM.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



1. Anrebpa nmoruku. ByneBbl QyHKIMM M CIIOCOOBI UX 3aJlaHMsI: TAOIWIBl UCTHHHOCTH, (HOPMYIIEI,
BEKTOp 3HAYCHUII.

3aKOHBI KOMMYTaTHBHOCTH, aCCOLMATUBHOCTU M TUCTPUOYTUBHOCTH, IPUOPUTET OTIEpALIUH.
3aKOoHBI OMVIOIIECHUSI.

PaBencTBo OyneBbix hyHKumi (1 OyneBbIX Gopmyn).

CymecTBeHHbIE U (PUKTUBHBIC IEPEMEHHBIE.

MHoxecTBa 1 Joruka. MHOXKECTBa U OTIEpalliy Ha/l HUMH.

S

. CBsi3b asreOpbl JIOTHKK U aareOpbl MHOXKECTB: MPEANKATHI, IOHUBEPCYM M JIONIOJIHEHUE, 3aKOHBI JIE
Moprana, KBaHTOPbI, AKBUBAJCHTHOCTb TOXIECTB aiureOpbl MHOXKECTB U alreOpbl JIOTHKH,
MMIUTHKALUS U BKIIIOYCHUE MHOXECTB, KOHTPATIO3ULIHUSL.

8. MaremaTnueckue onpeesICHUs], yTBEPIKACHHS U J0Ka3aTeIbCTBa.

OrmpezeneHre, yTBEpXKICHUE, TeOpeMa, KPUTEpWil. 3amuch yTBEpXKIeHHil B KBaHTOpax ((opmyssl
MIEPBOTO MOPSI/IKA).

9. Mertozp! 10Ka3aTeIbCTB: KOHTPAIIO3HUIINS, HHAYKIHSA, OT IPOTUBHOTO, KOHCTPYKTHUBHBIC (TIPUMEPHI 1
KOHTPIIPUMEPBI), HEKOHCTPYKTHBHBIE.

10. Mzomopdusm rpados.

11. Yucna dubonaqym.

Kpurepun onennBanus
Onenka «ommuyHO (10 OGamnmoB)» -  BBICTABISIETCSl CTYJCHTY, IIOKa3aBIIEeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka «ommyHO (9 OamnoB)» - BBICTABIACTCS CTYIEHTY, II0Ka3aBIIEeMy BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE PU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka «ommuHo (8 ©OaymioB)» - BBICTAaBIIIETCSl CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka «xopouio (7 6ayIoB)» - BHICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYECHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.
Onenka «xopomio (6 6ayIoB)» - BRICTABISETCS CTYACHTY, €CJIM OH TBEPJIO 3HAET MaTepuall, TPaMOTHO U
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka «xopomo (5 0ajioB)» - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.
OneHka «yIOBIETBOPHUTEIBHO (4 Oaia)» - BBICTABISETCSA CTYIEHTY, [TOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIC 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka «ynoBIETBOPUTEIbHO (3 Oamia)» - BBICTABISETCS CTYIEHTY, [TOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! MporpaMmbl, HEOOXOAUMBIMHE JUIS JaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka «HEYIOBIECTBOPUTENHHO (2 0asia)» - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJbILei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.



Onenka «HeyoBIeTBOpUTENBHO (1 Gayn)» - BBICTABISIETCS CTYJACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a1ay.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO HTOraM TEKyIIEH YCHEeBAEMOCTH U CHAYH
3aJaHuil ¥ JIpYyTuX BHUIOB palOT, MPEIyCMOTPEHHBIX MPOrPaMMON NUCLUIUIMHBL, U (WIH) IyTeM
OpraHu3aluy CIIENUAILHOTO OIIPOCca, MPOBOAUMOTO B YCTHOU M (MJIM) MUCbMEHHOH (opMme.

[Ipu nmpoBeaennu yctHoro nuddepeHunpoBaHHOTO 3adeTa o0ydaromemycs npegocrasisercsa 30 MUHYT
Ha 1oAroToBKy. Onpoc o0yyaronerocsi He JOKEH MPEBbINIATh OHOTO aCTPOHOMUYECKOT0 Yaca.

Bo Bpems mnpoBenenus anddepeHUIHpPOBAaHHOTO 3adeTra OOydalolIMecs: MOrYT IOJb30BaThCS
POrpaMMOM JUCUMUIUIMHBI, & TAK)KE CIIPABOYHOM JIMTEPATYpOM, KOHCIIEKTAMHU JIEKIUU WU JAPYyTHUMU
MaTepHagaMu.



