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1. O0mme moJI0:KeHUs

Lenpto ['ocymapcTBEHHOro 3K3aMeHa MO MaTeMaTHKe W WH(QOpPMATHKE JUIsl HAIPaBIICHUS
01.03.02 INpukgagnasi MaTeMaTHKa 1 HHGPOPMATHKA SBIICTCS ONpPEIeIICHUE TEOPETHICCKON 1
MPAKTUYECKON IMOATOTOBJICHHOCTH CIEIHAIMCTA K BBINOJHEHUIO Mpo(ecCHOHANBHBIX 3ajad,
yctanoBlieHHbIX @I'OC BO, TO ecTh KOMIUIEKCHAsI OIIEHKA OCBOCHUSI KOMITETCHIIUM, MOJTYYEHHbBIX
3a mepuoj oOydueHUs 3HAHUH, YMEHUH M HAaBBHIKOB B O0JIACTH MATEeMAaTHKU M HWH()OPMATHKH,
WH(POPMAIMOHHBIX TEXHOJOTHH M CHCTEM, OCOOCHHOCTEH pa3pabOTKM W OSKCIUTyaTalluu
MaTEeMATHYECKOTO OOECHEYCHHUs, C y4eTOM CHEIU(PUKA y4eOHOro Ipolecca M PErHoHATbHBIX
0COOEHHOCTEH BBICIIETO YIYECOHOTO 3aBEICHUS.

I'ocynapcTBeHHBIN 3K3aMEH COCTOUT U3 ABYX 4aCTEU:

- IMCbMEHHAas paboTa Mo MaTEeMaTHKE;
- 1aboparopHas paboTa 1o HHGOpPMaTHKE, BHIMOIHsAEMas: B KOMIBIOTEPHOM KJlacce.

Peraament rocyiapCTBeHHOIo 3K3aMeHa:

1.
2.

10.

11.

Bpems npoBezaenus sk3amena: 4 yaca
Mecto npoBeeHHs 3K3aMeHa:
— TEOpeTHYECKas 4acTb — ayAUTOPUS;
- MpaKkTHYecKas 4acTh — KOMIIBIOTEPHBIN Kiacc (J1abopaTopHas padora).
Hmetb ¢ coO0li: Ha MUCbMEHHBIH 3K3aMEH — LIAPUKOBYI WM KalMULIPHYIO PYUYKY C
MacToil TEMHOIO IIBETAa, JBE YMCThIX y4YeHWYECKHX TeTpaau (12 JMCTOB) CO CBETIION
00JIO)KKOH (YUCTOBUK M YEPHOBMK); HA 5K3aMEH II0 KOMIBIOTEPHBIM HayKaM WM
UHPOPMATUKMA - IIAPUKOBYIO WM KaNWULIPHYIO pYydKy, YHCTBIE JIUCTBI Oymaru
(4epHOBHK).
Ha obnoxkax Terpaneil ykaszbiBaeTcsi (paMWiIMs W MHUIUAIBI CTYIEHTa, HOMEp TPYIIIHL,
HOMEp DK3aMEHAIIMOHHOTO OWiIeTa, «YHCTOBUK» WM «4EpHOBHK». B BepxHeill wactu
YHCTBIX JIUCTOB YKa3bIBAETCS HOMEP IK3aMEHAIL[MIOHHOTO OUeTa.
OK3aMEeHAIlMOHHBIN OmiieT (10 MaTeMaTHKE) COAEPKUT TPU 3a7aud (BpeMsl BBIIOJIHEHUS
pabotel 1 yac 30 munyT). Pemennsie 3a1aun 0(pOpMIIIOTCS B YUCTOBHKE, I paOOThI HAJ|
pelIeHneM 3aJauu CIYKUT 4YepHOBUK. llpu Hemocrtatke BpeMEHM Ha IepenuchiBaHUE
3a/ladl B YHUCTOBUK TaM YKa3bIBacTCS TOYHOE MECTO B UEPHOBUKE, TJE COAEPKHUTCA
pelieHre 3a1au. 3a OKOHYATEIbHBIM BapUAHT NMPUHHUMAETCS TOT, KOTOPBI HaXOIUTCS B
YHCTOBUKE.
DK3aMEeHaIlMOHHbIN Ouser (naboparopHas paboTa) COAEPXKUT JABE 3amaud. Bpewms
BBINOJIHEHUS paboTh! 2 yaca 30 MUHYT.
Pemenue 3anau peanusyercs Ha KommbloTepe. PesynbraThl peanusanuu opopMIISIOTCS
CJIEIYIOIIUM 00pa3oM:
- 1o 1-i 3agaue B crenuagbHON MAanke COXPAHSIOTCS MCXOAHBIM TEKCT MpOrpamMMbl U

BBITNOJIHSAEMBIN MOJYJIb;
- 10 2-# 3aa4e pe3ynbTUpYOIUi (ailll B COOTBETCTBYIOLIEM (hopMaTe.

@ainbl 3aMCHIBAIOTCSA B CIEHUAIBHOM KATaJIOre, KOTOPBIM Ha3HAYAETCS CIy4alHbIM
00pa3oM CTyZIEHTY Iepesl HayaioM JJabopaTopHOi pabOTHI.
Ha sk3aMeH He J0mycKaroTCs CTYIAEHTBHI B BEpXHEW O/eXkJAe, C MPOJYyKTaMU MHUTAHUS.
Paspemaercs npuHecTH ¢ co60il MIACTUKOBYIO OYTBIIKY € BOJOM.
3anpemieHo BO BpeMsi SK3aMeHa I0JIb30BaThCsl Y4eOHHMKAMM, KOHCHEKTaMH, Jpyrou
JUTEPATypOi, a TaK)Ke TEXHUUYECKUMHU CPEICTBAMU CBS3H.
Komuccust mpoBepsieT U oleHHBaeT padoThl MO0 MaTeMaTHKe M Mo uHpopmatuke. Obmias
OIIEHKa MO Ka)KJ0M paboTe BhICTaBIsIETCS KOMHUCCHEH Mo cymme OamuioB. OOmias oreHka
10 9K3aMEHY BBICTABIISIETCS BCEMH YJIEHAMH KOMHUCCHUU.
Anemnauus TMpPOBOJAUTCS TIOCJIE MPOBEPKU pe3yJbTaTOB »dSK3aMeHa Ha OCHOBAHHUH
MIOJIaHHOTO Ha UMS IIPEJICENATENS] KOMUCCHUHU 3asIBJICHUS.




2. IlepeyeHb BONMPOCOB, BLIHOCMMBIX HA IOCYAapCTBEHHbI YK3aMeH

MeXIUCUUIUIMHAPHBIA TOCYJapCTBEHHBIM HSK3aMEH 10 MaTeMaTHKe W HWH(POpMAaTHKE
BKJIIOYAET B ce0sl CeyIOIINe AUCLUIIMHbL

MartemaTHKa IMCbMEHHO:

- MaTEMaTUYECKUN aHAJIN3;

- KOMIIJICKCHBINA aHaJIN3;

- anreOpa U TeOMETpPHS;

- nudepeHIanbHbIe ypaBHEHUS;

- YpaBHEHHS MaTeMaTH4eCKOH (PU3HKH;

- TCOpHd BepOHTHOCTefI 1 MareéMaTH4YCCKas CTaTUCTHUKA,
- JUCKPCTHAA MaTCMaTHUKa,
- MCTOJbI OIITUMH3AIINHU.

Nudpopmaruka:
- OCHOBBI HTH(OPMATUKH;

- 0a3bl TAaHHEIX;
- SI3BIKM M METOJIbI IPOrPAMMHUPOBAHHSI;
- YHUCJICHHBIE METOIBI.

INPOI'PAMMA
MEXIUCIUIIIMHAPHOI'O TOCYJAPCTBEHHOI'O OK3AMEHA
IHO MATEMATHUKE U UTHPOPMATHUKE

2.1. MATEMATHUKA IMCBMEHHO
2.1.1. MATEMATHUYECKHWI AHAJIN3

2.1.1.1. YNCJIOBBIE ITOCJIEJOBATEJIBHOCTM.
. Beruncnenue npenena nocneaosarensHocT: 47, 48, 50, 51.
. [Ipenen MoHOTOHHOU TOCTE0BaTENbHOCTH: 58, 59, 65.
2.1.1.2. TIPEJIEJI U HETIPEPBIBHOCTb ®YHKIMHM OJIHOM ITEPEMEHHOJ.
. Haxoxnenune npenena ¢pyukmum: 427, 442, 517, 526, 541.
. [opsimox manoctu u mopsiok pocta pyHkuuu: 650, 653.
. HenipepriBHOCTh 1 Touku paspeiBa: 700, 734, 736, 740.
2.1.1.3. JUODEPEHIIMAJIBHOE NCUUCJIEHUE.
. Haxoxnenne npounsBoanoit cnoxkuoi ¢pyakmun: 933, 960.3, 963.
. Auddepennman, npubnmxennslie Beruucnaenus: 1090, 1099, 1100, 1105.
. PackpriTue Heonpenenennocreii: 1336, 1338, 1341.
. ®opmyna Teiinopa: 1380, 1394, 1401.
. UccnenoBanne dynkuu: 1481, 1499, 1517, 1531, 1541.
2.1.1.4. HEOIIPEJIEJIEHHBI MHTEIPAJL.
. Beruncnenue unterpana: 1777, 1799, 1791, 1868, 1930.
2.1.1.5. UIHTET'PAJI PUMAHA.
. Beruucnenue onpeaenennoro unterpana: 2211, 2212, 2214.
2. 3aMeHa nepeMeHHON U MHTErPUPOBAHUE TI0 YACTSM B OMpeeNieHHOM uHTerpaine: 2248, 2251.
3. llpunoxxenus uarerpana: 2419, 2431, 2442, 2473, 2401, 2414, 2426, 2462, 2489.
2.1.1.6. ®YHKIIUU MHOI'MX ITEPEMEHHBIX (®MIT).
1. [Ipenen, nenpepsiBHOCTH: 3183.1, 3203.2, 3206.
2.1.1.7. JUO®DPEPEHIIUAJIBHOE NCUUCJIEHUE ®MII.
. Juddepenumpyemocts: 3251, 3290, 3305, 3323, 3345.
. ®opmyna Teiinopa: 3582, 3589.
. JuddepenuupoBanue HesBHbIX QyHKuuit: 3403.1, 3407.
. UccnenoBanue Ha sxcTpemyM: 3644, 3645, 3653.
Uccnenoanue Ha yciaoBHBIN 3kcTpeMyM: 3662, 3664.
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5. Haxoxxnenue HanOObIINX, HANMEHBINX 3HAYCHUH QyHKIIH: 3678.
2.1.1.8. UMCJIOBBIE PABI.
. UccnenoBanue cXouMOCTH MOJTOXKHUTENBHBIX psaoB: 2576, 2589.1, 2589.2, 2619.
. UccnenoBanue abcomoTHON B yCIIOBHON cxoauMocTu: 2683, 2698.1.
2.1.1.9. ®YHKINOHAJIBHBIE TIOCJIEAOBATEJIBHOCTU U PAIbI.

. Uccnenoanue paBHOMepHOU cxonumoctu DII: 2747, 2748, 2751.
. Haxoxnenue obmnactu cxoqumoctu OP: 2721, 2717.
3. PaHomepnas cxonumocts OP u cBolicTBa cymmb: 2792, 2797.

2.1.1.10. CTEIIEHHBIE PA/IbI.
. Haxoxmenne paguyca cXxoauMocTH, obmactu cxoaumoctu: 2821, 2813.
. Paznoxxenne ¢pynkumuu B creneHHo# psa: 2873(a,0), 2888.
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3ajauu U3 3aa4YHUKa:

Hemunosuu, b.I1. COopHUK 3amay M yIpaKHEHWH 1O MaTeMaTHYSCKOMY aHaluu3y [DJIeKTpOHHBIA pecypc] :
yueb. mocobue — OnektpoH. naH. — Cankr-IlerepOypr : Jlaws, 2017. — 624 c. — Pexum pnocryma:
https://e.lanbook.com/book/92629.

2.1.2. AJITEBPA UTEOMETPUA

2.1.2.1. AJITEBPA

1. Cucrembl nuHelHBIX ypaBHeHuH. Mertox ['aycca. IlpaBuno Kpamepa. Teopema Kponekepa-
Kanemnnmu. @yHnaMeHTanbHas CUCTEMA PELICHUN.

3agaum [1]: 716, 717, 718, 725, 824.

2. Onmnpenenurens MaTtpuupl. Omnpenenurtens ¢ yriaoM Hyjded. Pasnoxkenue omnpenenutens.
Onpenenurens mnpousBefeHuss matpull. Kpurepuii paBenctBa ompenenurtens Hyiro. OOparHas
Marpuna. Onpenenurens Bannepmonaa.

3anmauum [1]: 284, 316, 345, 468, 865.

3. MHuorowriensl. [lenenue ¢ octatkom. Haubosnpmmit o6umit nenutens. AnroputM Eknnna. Kopau
MHoOrouieHa. KpaTueie KopHH.

3amauu [2]: 577, 580, 650.

4. BekTOopHblE MPOCTPAHCTBA M JIMHEWHBbIE omepaTtopbl. ba3suc u pa3MepHOCTb BEKTOPHOIO
npoctpaHcTBa. lloampocTpaHCTBO, CyMMma NOANPOCTPAHCTB, Pa3sMEPHOCTh CYMMBI. Marpuma
nuHeiHoro oneparopa. CoOCTBEHHbIE BEKTOPBI U COOCTBEHHbIE 3HAUEHUs. J{naroHanu3upyemMocTh.

3amaum [1]: 1280, 1321, 1454, 1458, 1467, 1480.

5. EBxumaoBel mpoctpaHcTBa. OpToHOpMupoBaHHble Oasuchl. [Ipormecc opToroHamuzanuu.
HepaBencrBa  TpeyrosbHuka u  Komwu-byHskoBckoro.  CHMMeTpUYECKHE  ONEPATOPHI.
OpToroHajbHbIE ONIEPATOPHI.

3amauum [1]: 1363, 1371, 1586.

6. Ksanpatuuneie ¢opmbl. Asroputrm Jlarpamxka. IlonoxuTenpHast ONpeNeNeHHOCTb, KPUTEpUit
CunbBectpa. IIpuBeneHue K riaBHbIM OCSM.

3anmaum [1]: 1183, 1191, 1214, 1254.

3anauu U3 3a1a4HUKOB:

[1] Mpockypsxor, U.B. C6opHuK 3ama4 1o JMHEHHON anrebpe [DnekTpoHHbIi pecype] : yd4eb. mocobue —
OnektpoH. naH. — Cankr-lTlerepoypr : Jlamp, 2010. — 480 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/529.

[2] ®annees, JI.K. 3amaum no Beicueil anrebpe [Dnexrponnbii pecype] : yue6. / LK. ®amnees, U.C.

ComuHckuit. — JnekrpoH. maH. — Cankr-IlerepOypr : Jlamp, 2008. — 288 c. — Pexxum moctyna:
https://e.lanbook.com/book/399.

2.1.2.2. TEOMETPUA
1. CkamsipHOe, BEKTOpPHOE M CMeIIaHHOe Mpou3BeaeHue. Ad¢uHHAT M JEKapTOBa CHCTEMBI
KOOpAMHAT. Y paBHEHUS JUHUI U IOBEPXHOCTEM.
2. Ilpsimast nUHUS Ha IUIOCKOCTH: OOIlee ypaBHEHHE IpPSIMOH, MapamMeTpUdecKoe U KaHOHMYECKOe
YpaBHEHUS, ypaBHEHUE MNPSIMOIl C yINIOBBIM KOX(Q(QHUIUEHTOM, YpaBHEHHUE MPSAMON, MPOXOASIICH




yepe3 JaHHYK TOYKY NEPIEHIUKYJISPHO JaHHOMY BEKTOpPY ypaBHeHHeE. PaccTosHHMe OT TOUKH 10
MPSIMOM, YTOJ MEXKIY ABYMSI IPSIMBIMHU.

3. IlnockocTe W mpsiMas B MPOCTpAHCTBE: OOIIee W MapaMeTPUUYECKOe YpaBHEHHE IUIOCKOCTH,
ypaBHEHUE IUJIOCKOCTH, MPOXOIIeld uepe3 NaHHYI0 TOYKY OpPTOTOHAJIBHO HAaHHOMY BEKTOPY
PaccrostHe OT TOUKH JI0 TUIOCKOCTH, YTOJl MEXTY MIOCKOCTSIMHU.

4. OOmee W mapaMeTpUYEeCKOe ypaBHEHHE IMPSAMOM B MPOCTPAHCTBE, KAaHOHUYECKUE YPABHEHUS
MPSIMOM, PAcCCTOSHUE OT TOYKU J10 IPSIMOM, PACCTOSHUE MEXAY CKPEILICHHBIMH HPSIMBIMH, yroJl
MEX/1y NMPSMOM U IUNIOCKOCTBIO, B3aUMHOE PACIIONIOKEHUE ABYX MPSIMBIX U MPSIMON U INIOCKOCTH.

2.13. JUODPEPEHLHUAJIBHBIE YPABHEHUSA

1. JJuddepennmansHoe ypaBHEHHE MEPBOTO IMOPSAIKA, PAa3peIIEHHOE OTHOCUTEIHHO IMPOU3BOIHOM.
3anaya Komm.

2. Teopema cymiecTBOBaHUS U €QUHCTBEHHOCTH pelleHMs 3anad Kowmm s ypaBHEHUs NEPBOrO
HOpsIAKA.

3. JIuneiinbie cuctemsl 1udepeHIanbHbIX YpaBHEHUN IepBoro nopsaka. OCHOBHbIE TEOPEMBI.

4. TlocrpoeHue o0OIIEro pemeHus HEOJHOPOAHOW CHCTeMBbl JMHEHHBIX AuddepeHIraIbHbIX
YpaBHEHHUI NEPBOro MOPsAKAa METOAOM BapHallU MPOU3BOJIbHBIX TOCTOSTHHBIX.

5. JIuneiinple CHCTEMBI C TOCTOSTHHBIMU KO3 (QUIIMEHTaMH.

6. JIuneiinoe ypaBHEHHE BTOPOTO MOPSIKA C IIOCTOSHHBIMH KO3 puiinenramu.

7. IloBeieHue TpaeKTOPUIN CUCTEM ABYX YPaBHEHHMH Ha INIOCKOCTH B OKPECTHOCTH TOUYEK MOKOSI, TOUKH
MOKOs (TUNa y3el, ceio, (OKycC, LIEHTP).

2.1.4. TEOPUSI BEPOATHOCTEN U MATEMATHUYECKASI CTATUCTHKA
. Kitaccuueckoe omnpeneneHne BEpOATHOCTH.
. TeopeMbl CHOKEHUSI U YMHOKEHUs. Y CIIOBHAsI BEPOSTHOCTb.
. Cxema ucnbitanuii bepnysuin.
. Cnyuaiinasi BenmMuuHa, ee (PyHKIUS pactpeeNeHus, ITIOTHOCTh BEPOSATHOCTEH.
. UncnoBbIe XapaKTepUCTHKHU CITyYallHOW BEJIMYUHBI.
. 3aKOH pacnpeeseHus IByMEPHOU cly4ailHON BEIMYUHBI, €€ YUCIOBBIE XapaKTEPUCTUKH.
. UncnoBble XapaKTepUCTUKU (PYHKIMKA OT CIyYalHbIX BETMYMH, 3aKOH PaclpeeIeHus.
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2.1.5. JUCKPETHASI MATEMATHUKA

1. OtHomenusi. CBoiicTBa oTHOLIEHUsI. OTHOIIEHHS SKBUBAJIEHTHOCTH U OTHOILICHUS MOPSAKA.

2. OnrumaneHoe koguposaHue. Croumocts kona. Kox dano — koxa, OAM3Kuil K ONTUMAaIbHOMY.
[TocTpoenue koga @aHo it 3aJJaHHOTO paCIpeesIeHNs YacToT.

3. DnemenTapHbie TipeoOpazoBanusi GopMys anredpbl ABOMYHON JorukU. [lomydeHne coBepIIeHHOM
IU3bIOHKTUBHOW HOpMasibHOW (opmel (CJH®) u coBepuieHHOM KOHBIOHKTHMBHOM HOPMabHOM
¢dopmbl (CKH®D) no tabnuiie 1orndeckoi GpyHKIHUH.

4. ITonuuom XKerankuna nornueckoil pynkuuu. JInnensle GpyHKIum.

5. Meron baeiika-ITopenkoro monydeHust cokpaiienHoi JIH® mormyeckoit ¢ynkmuu. TynukoBas
JH®. Tabauia mokpeITHUSL.

2.1.6. METOJbI OITUMU3ALINN

1. TlocranoBka 3amaun auHerHoro mnporpammupoBanus (3JII1). 'eomeTrpuyeckass MHTEpHIpeTaLs
3JII1. I'paduveckuii METO peIICHMS.

[2] 16.188 — 16.195.

2. YcnoBusi ONTUMANTBHOCTH PEIICHUS B 33]]a4€ TMHEHHOTO NPOrpaMMHUPOBaHHUS.

[1] 5.13; [3] 16.207, 16.211.

3. 3Bagaua Oe3yciioBHOW onTuMmu3anuu. HeoOxomumble M JOCTATOYHBIE YCIOBUS ONTHMAIBHOCTH
pelieHusl.

[2] 1, 2; [2] 16.104, 16.105, 16.110.

4. 3agaya HEMMHEMHOr O MPOTrPaMMHUPOBAHUS C OTpaHHYeHUsIMU. MeTo MHOXkuUTenel Jlarpanxka.

[2] 3(a, 6), 6, 7.

3anauu U3 3a1aYHUKOB:

[1] Ammanos, C.A. Teopust ONTHMHU3AIMH B 33/1a49aX U YIIPAKHEHUAX [DIEKTPOHHBIN pecype] : yue. mocodue /




C.A. Aumanos, A.B. TumoxoB. — DOnektpoH. nad. — Caunkr-IlerepOypr : Jlanp, 2012. — 448 c. — Pexum
nocryma: https://e.lanbook.com/book/3799.

[2] KpyTukos, B. H. Metons! ontumusaruu: yued. nocobue / B. H. Kpyrukos; KemepoBckuii roc. yH-
1. — Kemeposo, 2011. - 91 c.

2.2. ”TH®OPMATHUKA

2.2.1. OCHOBBbI HH®OPMATHUKHU

OCHOBHBIE CTPYKTYpPBI JaHHBIX, AITOPUTMBI IIOUCKA U COPTUPOBKU. CTPYKTYPHI JAHHBIX: CIIHCKHU,
odepenau, CTeKH, MHOXECTBa, Tpadbl, nepeBbs. llociemoBaTenbHbIi U OMHAPHBIA TIOMCK, TOWCK B
JBOMYHOM JIEPEBE, YCTPAHCHUE KOJLIU3UI.

2.2.2. BA3bI JAHHBbIX

Onementsl s3pika SQL. Kommumsropsr s3eika SQL. CrangapTHbIA MHTEPHEHC MaHUTTYIISIUN C
naHHbIMA.  Kommumsitop  s3pika. OCHOBHBIE KOMIIOHEHTHI. LlenmoctHocTs 1o  ccbuikam. OOmime
IPUHLUIIBI TOJAEPKAHNUS LIEJTOCTHOCTH JAaHHBIX B PEJIILMOHHON MozenH. LlenocTHOCTh CylHOCTEN.
[TepBUuHBIN 1 BHEIIHAN KIIOYW. THIBI TpaH3akKuil. J[Ba pe3ynbTaTa 3aBeplIeHUs TPAH3aAKIUU.

2.2.3. SI3bIKM 1 METOJbI MIPOI'PAMMMUWPOBAHUS

bazucHble TUIBI JAHHBIX B TPAAULMOHHBIX f3bIKax mporpamMmupoBanusd. llpaBuia nepenauu
napaMmeTpoB. MHkancynsanus. AOCTpaKTHbIE TUIBI JaHHBIX. VIMeHa B sI3pIKax MpPOTPaMMHPOBAHMS.
Onucanus u obnactu aeifcreus. [Ipasuna Buaumoctu. IlepexpbiTe uMeH U BUAMMOCTb. [Iponeaypsl,
byskimu u Mmonynu. OpraHuzansi BBOJA-BbIBOJA B s3bIKax mporpaMMmupoBaHus. ClOKHBIE
CTPYKTYpBHl JaHHBIX. THI «yKa3zaTenab» M CChUIOYHBIM THI. Peanuszamust anropurMoB paloOTHI ¢
JUHAMHYECKUMHU CTPYKTypaMu (CIIUCKU, OYEPEH, TBOMYHBIE JEPEBbS).

2.2.4. YUCJIEHHBIE METO/bI
. AGCOIIOTHAs U OTHOCUTEIIbHAS IOTPEIIHOCTH.
. [Morpemnocth pyHKIMYU. JIMHEHHAS OIICHKA ITOTPEITHOCTH.
. UaTepnionaunonnsiii noauHoM Jlarpanxa.
. OneHka 0cTaTOYHOr0 WIeHa UHTEPIOJALUOHHOIO NoJIMHOMa Jlarpanxa.
. O60011eHHBIE KBaZIpaTypHbIE (HOPMYIIBI.
. Meton npocroit urepanuu pemenus CJIAY.
. OnTumuszanus CKOpOCTH CXOAMMOCTH UTEPALIMOHHBIX IIPOLIECCOB.
. MeTon nmpocToi utepanyy peuieHnusl CUCTEM HETMHEWMHBIX YpaBHEHHUIA.
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3. PexomeHaanuu 00y4arommuMcs Mo NOArOTOBKe K IK3aMeHy

JIOIIOTHUTENBHO K WM3YYEHHIO KOHCIIEKTOB II0 MpEeAMETaM, BXOAAIIMM B IPOrpPaMMYy
roCyJapCTBEHHOIO PK3aMeHa, HeOOXOJUMO IO0Jb30BaThcs ydeOHMKaMH. BMecTo «3aydunBaHMs»
MaTepHaja BaXHO JOOUTHCS MOHMMAaHUS pacCMaTPUBAaEMbIX T€M TUCHMILUIMH. [Ipu moaroroBke K
9K3aMEHY HYXXHO OCBOUTbH TEOPHUIO: pa300paTh OIpeNeseHUs] BCEX MOHATHUM M IMOCTAaHOBKH
MaTEMaTHYECKHUX 3a/1a4, paCCMOTPETh MPHUMEPBI U CAMOCTOSTENBHO PEUINTh HECKOIBKO THIIOBBIX
3aja4 M3 Kaxjaod Tembl. Ilpu pemeHun 3amad Bcerja HeEOOXOIMMO KOMMEHTHPOBATH CBOHM
JeNCTBUS U HE 3a0bIBaTh O COAEpPKATEIbHON HHTEPIPETAIUH.

3.1. IIPUMEPBI 3AJIAY 11O JIUCHUITJINMHAM

3.1.1. MATEMATUKA IIMCBMEHHO

3.1.1.1. MATEMATHYECKHUI AHAJIN3
1. Haiitu 06beM Tena, OorpaHUYeHHOTO TOBEPXHOCTSIMU Z = X2, z=0, |X| +|y| =1.

2. Haiitu nimny xpusoii X = a(t —sint), y = a(l—cost) or touku O(0,0) no Touku A(X(t), y(t)).
2

3. IloctpouTts rpaduk GyHKIMH Y = m




4. MWccremoBaTh Ha  PaBHOMEPHYIO  CXOAMMOCTb  (DYHKIMOHAIBHYIO — IIOCIIEIOBATEIBHOCT
f (x)=x"-x"", xe[0,1].

5. Haiitn Hanbosbmiee u HanmeHblnee 3Hadenust Gynkiun f(X,y) = X(1 —y) B obmactu | x| +|y| <1.

xdy — ydx

1y mo kpuBoii C: |X|+|y| =1 mpotuB vacoBoit

6. Haiitu kpuBOJWMHEHHBIH HWHTETpaj '[
C

CTpEJIKH.
3.1.1.2. AITEBPA UTEOMETPHUSA

3.1.1.2.1. AJITEBPA
. . . p3 3
1. Haiiti cOOCTBEHHBIE 3HAUCHHUS U COOCTBEHHBIC BEKTOPHI JIHHEHHOTO npeodpaszoBanus f iR —> R,
3aJJaHHOTO B CTaHAAPTHOM Oa3uce MaTpHULEH:

0o 3 3
[f]=|-1 8 6
2 14 10

2. Haiftn 3HaueHus mapameTpoB a u b, mpu KoTopsix umciio 1 sBJsIeTCSs KOPHEM KPAaTHOCTH 2 IS
MHOrowieHa X° + ax® + bx + 3.

3. Haiitu 3HaueHue mapamerpa t, Ipu KOTOPOM BEKTOpHI @, b, C JIMHEWHO 3aBHCUMBI, U BBIPA3HTh
BekTop Cuepezaub:a=(1,-1,2),b=(-2,31),c=(4-5).

3.1.1.2.2. TEOMETPHU
x-1 y-2 z-3
2 4 5

1.Uepe3 Touky B, cummerpuunyio Touke A(2,9,6) OTHOCHUTENBHO MPSIMOM

IIPOBECTU IUIOCKOCTh, IEPIEHAUKYIISIPHYIO IIPAMON AB.

2.CocTaBUTh ypaBHEHHE MHPAMOM, mpoxoasmiei uepe3 Touky A(1,2,3) u Touky B, CHUMMETPHUHYIO
touke C(7,7,8) oTHOCHTENBHO TWIOCKOCTH 2X + 2y + 32 — 1 = 0.

3. Ipsamass X =1+t y=3+8t z=2+ 4t oproroHanbHO CIPOEKTUPOBAHA HA IUIOCKOCTh 8X —
—11y+ 7z + 11 = 0. Hanucatp ypaBHeHHE OWCCEKTPHCHI TYNOTO yIiia, 0Opa30BaHHOTO JAHHOW
IIPSIMOM U €€ MPOEKIHUEH.

x-2 y-1 z2-3
4 2 5

OTHOCHUTEJILHO JAHHOM MPSAMOIi, MPOBECTHU TIOCKOCTb, NEPIEHANKYISPHYIO IPSIMON AB.

4.Jlana mpsimast u Touka A(9,2,6). Uepe3 Touky B, CUMMETPUYHYIO TOYKe A

3.1.1.3. JMO®PEPEHIINAJIbHBIE YPABHEHUS
1. Haiitu o01ee penieHue JIMHEHHOTro0 HeOTHOPOJHOTO YPABHEHUS C TIOCTOSTHHBIMU K03 duiimenramu

y"+3y =e".
2. Haiitn oOmee perieHue JMHEHHONH OJHOPOJHONW CHUCTEMbl YpPaBHEHMH C ITOCTOSIHHBIMU
KodpunmeHTamu:

dx

— =8y-X

dt y

dy

—= =X+

at

3. Haiitu ¢yukuuro JismyHosa Buga V = ax® + by2 JUIS1 CUCTEMBI YPABHEHUIA:

dx 3
— =-3y—-2X
dt y
gx:2x—3y3

dt




4. C momomipio Teopemsl JlamyHoBa 00 YCTOHYMBOCTH MO MEPBOMY MPUOIMKEHHIO HPOBEPUTH HA
YCTONYMBOCTH TPUBUAIBHOE pElICHHUE CUCTEMBI U dhepeHIINaTbHbIX YPaBHEHHIA:

%=—x+ y+1l-e”
dt

%:GX2 —3y+2x+3xy

3.1.1.4. TEOPUSI BEPOATHOCTEN U MATEMATHUYECKASI CTATUCTHKA

1.13 otpe3ska [5,10] Haymauy BeIOMparoTcs N yrcesl. HalTH BEpOSITHOCTD TOTO, YTO CPEJId HUX XOTS ObI
OJIHO YHCJIO HE Ooitee 8.

2. MuiieHb COCTOUT U3 HEHTPAIBHOTO Kpyra paanyca Ri v konblia ¢ BHEIIHUM paguycoMm Rz > Ri. Tlo
MUIIEHH MPOU3BEACHO N BRICTpesioB. KakoBa BEpOSITHOCTH TOTO, YTO B LIEHTPAJIbHBIN Kpyr OyaeTr He
MeHee 2 TIoTaJaHui, €CIIA IPOMaXH 10 MUIIICHH UCKITIOYCHBI?

3. MumieHb cOCTOMT M3 Kpyra pamnyca R m BmmcaHHOro B Hero kBanpara. [lo maHHOW MHUIICHH
npousBeneHo 15 BeicTpenos. [lomaras, 4To Hemonaaanue B 1e)Ib HCKIIFOUEHO, HAUTH BEpOSITHOCTD 1)
10 monaganuii B kBajapat; 2) ot 3 10 5 momnajaHuil B KBaapar.

4. UrpanpHblii KyOuK OporeH N pa3. KakoBa BeposTHOCTH TOro, 4To mpu 3ToM 1) B K <n ciyyasx
MTOSIBUTCSI YUCJIO OYKOB HE MeHee 5; 2) XOTs OblI pa3 MOSIBUTCS YKCIIO OYKOB HE MeHee 5.

3.1.1.5. JUCKPETHAS MATEMATHUKA
1. Omnpenenure cBoiictBa oTHomeHnH R, € M xM wu ux Buzm, rae M — MHOXECTBO HaTypallbHBIX

YHCEI:

R, — «ObITh MeHbme»; R, — «ObITh Oonmbme mnm paBHOY»; R, — «uMeTh oOmMil AenHTEND,
OTIH4HBIHA OT 1»; R, — «ObITh Hemurenem»; R, — «umeTh oOmMil OCTATOK OT AeneHus Ha 3». 3a1aTh
5TU OTHOILEHUS C IMOMOILBIO MAaTpuIlbl, rpada, coucka, ecmu M ={L; 2; 3; 4; 5; 6}.

Kakue ux 3TUX OTHOILICHUH SIBIISIFOTCS] OTHOIICHUSIMH TIOPSIIKA, OTHOIICHUSIMH SKBUBAJICHTHOCTH?

2. TTocTpouTs JUIs CIIENYIOUIEro pacnpeeeHus BepostHocTel ko Pano. Haiitu ctouMocTh Kojia.

A B C D E F G H

0,53 0,15 0,07 0,06 0,01 0,05 0,04 0,0

9

3. VYmpoctuts ¢Gopmyny F(X,Y,Z) ¢ MNOMONBIO 3KBHBAJICHTHBIX MpeobpasoBanuii. [lomyunTs
TM3BIOHKTUBHYIO HOpManbHYyI0 opmy (JJHD). [Toctpouts Tabnuiy (BexTop-ctonben). [Toctpouts
CAH® u CKH® wu3 Bextop-cTonbia GyHKuuu.

F(X,y,2)=(Xy vXyz)-XVy.
4. Ilpusectn ¢yHkumio, 3amaHHyro OyneBoil (opmymnoi, xk mnomuHoMmy JKerankuna. IIpoBepurs,
o0J1aJjaeT JIn OHa CBOMCTBOM JIMHEHHOCTH.
fie. 3.2 = oz v xy)-(Fv v z)
5. Honyunuts cokpamennyo JH® ¢ynkumm metomom breiika-Ilopenkoro. 13 cokpamennoit JTHD

MOJTy4uTh TYUKOBYIO JJH® ¢ momorpio Tabauisl HOKPHITHS.
f(x,9,2)=XxyzvXyzvXyzVvXyzVvV yzvVXyV Xz,

3.1.1.6. METOAbI OITUMU3ALINN
1. Haitrn muanmym dyskman f(X) = X2+ 0.5 X2 + X1 + 0.5 X2 — min, npu orpaHuYeHmsIx
g(x) =0.1x1+09x= 1.
2. Haiitn Munumym QyHkuun

f(X) = 4x1% + 2% — min, (1)
IpY OrPaHUYCHUAX
g(x) = 2x1+x2=1. (2
3. Pemuts 3a7auy TMHEHHOTO MPOrpaMMHUPOBAHUS TPaPUIECKIM METOOM
f(x) = 3x1 + 2x2 > max, 1)

IIPH OTPAHUYEHHAX




8x1 + 3x2 <25, (2)
3)

2X1 + 5x2 <19,
X1>0, X2 > 0. (4)
3.1.2. UH®OPMATHUKA

3.1.2.1. BA3bI JAHHBbIX
Hcnonb3ys yueOHyr0 0a3y JaHHBIX, MMOJYYUTE CIHCOK 3aKa3YMKOB M HAMMEHOBAHUE 3aKa3aHHBIX
MU TOBApOB Ul TEX 3aKa34MKOB, 0011asi cymMa 3aka3oB KoTophsix npesbimaeT 100 000.

3.1.2.2. A3BIKU U METOAbI IPOI'PAMMMUWPOBAHUS

Hanmcate mporpamMmy, peanusyrollylo pemieHde 3amaun  Komw s
nupdepennmansaoro ypasaenus Y =sin x-siny, y(0)=0, x €[0,1] meromom Diinepa.

OOBIKHOBEHHOT'O

3.1.2.3. YUCJIEHHBIE METO/1bI

|. UaTeprionmpoBanue:
Jlana ¢ynxmms Y= f(X)eC%[a,b], xe[a,b]. V3msl cerkm ompenencHsl CleTyrOmmM
obpasom: X =a+ih, i=1..,n, x,=a, X,=b u &£>0. Haiitu takoil mar cerku h, 4ToOHI

KBaJpaTHYHAss HHTEPIIOJIUS MONMHHOMOM [aycca B Touke X ~ (8+D)/2 umena morpermHocTs He

OoJIblIE & .
f (x) = x*cos(x), [a,b] =[5, 6], £ =10"".

Il. YncnieHHOE MHTETPUPOBAHUE:!
b
Nmeercss unterpan J(f) :j f (x)dx, roe ¢ynxums f(X) e C?[a,b]. Heobxommumo mHaiiti
a

TAKOM 1I1ar HHTErpUPOBAHUS, YTOOBI OIPEIIHOCTh 00OOIIEHHON KBaApaTypHOU (hOpMyJIbl Tpanenuu

HE MpeBbIIIana 3a1aHHoro unucia £ > 0.
2
J(f) = [sin(e")dx, £ =107
-1

II1. Pemienue cucreM JIMHEHHBIX anreOpanyecKuX YpaBHCHUM:

[lycts nana CJIAY
U..,-2U. +U, .
- hzl L= f(x),i=1..,N-1,U,=¢,, U =g,

®o, @1 — 3aaHHbIe TIocTostHHBIC, f(X) — M3BecTHAsM PyHKIMS.
[TocTpouTh SIBHBIM WUTEPAIIMOHHBIA METOJl C MOCTOSHHBIM ONTHUMAJbHBIM [apaMeTpOM, HAWTH

o -1
9TOT HapaMCTp, OUCHUTb YUCJIO0 HUTCPAlHU, YMCHBIIAIOIIUX HAYaJIbHYIO INOTPCHIHOCTL B & pas
-3
(N =100, =10%).

IV. IMorpemHocth pyHKIMU. JIMHEHHAS OIICHKA MTOTPEITHOCTH .
Jlana dymuxuus Y = f(X), X=(X,...,X,). H3BecTHO HekoTopoe npubmkenne X = (X ,..., X))

kK XeG, rae G — MHOrOMEpHBI HapauIe/IenuIeI: ‘Xi -X ‘ <A(X), i=1...,n. Haiitn nureiinyto
ortenky morpemtsoct A’(y") .

f(x)=e* +sin(x,?)+In(x,), % =15, Xx,=3, X =46, A(x)=10", A(x)=107,
A(X;) =107,

3.2. MPUMEPbHI PEHIEHUS TUTTIOBBIX 3AJIAY

3.2.1. MATEMATHYECKHWI AHAJIN3

Haiitn HamGonbliee M HauMeHbliee 3HaueHus OyHkumm f(X,y)=x"-y°> B

Ipumep 1.




3aMKHYTOM oOyactu | X |+]|Yy|<1.
Pemenue. M300pa3uM MHOXKECTBO, Ha KOTOPOM UCCIeNyeTcsl (yHKIIHA:

-x+y=1 X+y=1

v

-X-y=1 x-y=1

1. Uccnenyem BHavane GyHKIHIO HAa MHOXKeCTBE | X |+ |y [<1.
Hafinem cranmoHapHbIC TOYKH HUCCIEAYyEeMOH (QYHKIMH, MPUHAIIS)KAINUE pacCMaTpUBAECMOU
obnactu. Umeem:
! !
f, (X,y)=2x=0, f, (x,y)=-2y=0.
Touka X = 0, y = 0 mpuHAUIEKUT paccMaTpuBaeMoi oonactu. Tak kak

fo (6 ¥) =2, f,"(xy)=-2, £, (xy)=0,
To kBampatuunas popma df (0,0) = 2(dx)?— 2(dy)? meonpenenena, Tak kak mpu dx = 2dy d*f
(0,0) > 0, a mpu dy = 2dx d?f (0,0) < 0 u, ceOBaTENBHO, B ITOH TOUKE IKCTPEMYMa HET.
2. Uccnenyem moBefeHue (YHKIUM Ha TPAaHHIC pacCMaTpuBaeMoi 0OJACcTH, TO €CTh Ha
MHOKecTBe| X |+ |y |=1.

2.1.TIpu 0<x<1,0<y<] y=—Xx+1 umeem:
f(X,—x+1) = x> —(—x+1)* =2x 1.
HauOonbiiee 3Hauenue 3Toi (yHKIMK gocTUraeTcs npu X = 1 u pasHo 1.
Haumenspiiee — npu X = 0 u paBHo —1.
22. 1Ipn -1<x<0,0<y<l y=x+1
f(X,x+1) = x> —(x+1)* =-2x-1.
Haubonbiiee 3Hauenune 3Toit pyHkunu gocturaercs npu X = —1 u pasHo 1.
Haumensbiiee — npu X = 0 u paBHO —1.
2.3.1lpn -1<x<0,-1<y<0,y=—x-1
f(X,—x-1) = x> —(—x-1)* =-2x-1.
Haubonbiiee 3HaueHune 3Toil pyHkunu gocturaercs npu X = —1 u pasHo 1.
Haumensbiiee — npu X = 0 u paBHO —1.
24. Tlpn 0<x<1,-1<y<0,y=x-1
f(x,x-1) =x>—(x-1)* =2x-1.
Haubonbiiee 3Hauenue aToi GyHKIMU gocTUraeTcs npu X = 1 u paBHo 1.
Haumensiiee — npu X = 0 u paBHo —1.
Takum oOpa3oM, Haubojbllee 3HaYCHHE, paBHOE |, MCXOnHAS (YHKLUS JOCTUTAET B TOYKaX
(0,1) u (0,~1), a HauMeHbIIee 3HAYCHUE, paBHOE —1, — B Toukax (1,0) u (-1,0).
OrtBer. Haumensiee 3Hauenue —1. Hauboneiiee 3nauenue 1.

x® -1

x4+l

Pewenne. [Toctpoenue nposeneM, ciiefys cXemMe MOCTPOSHUs rpapuKOB PYHKIIHMA.
1) OGunacte onpeaenenuss D(y) = (—o0,—1) U (-1, +0).

Ipumep 2. [Toctpouts rpaduk ¢pyrkuuu y = f(X) =




2) OyHKIUSA HA HEYCTHAsI, HM YeTHas.
3) Hynu ¢pynkuuu:
y=0 mpu x> —1=(x-1)(x* +x+1)=0,

Tak kak KBaJpaTHOe ypaBHeHHe X’ +X+1=0 JelCTBUTENbHBIX KOpHEHl He MMeer
(muckpumuHanT D=1-4=-3<0), 10 Y=0 mpu x=1.

IMpu x=0, y=-
4) AcumnToTsl rpapuka GyHKIUH.

4.1) BepTukanbHble aCHMIITOTHI.

3_
Tak kak lim X_l lim (xX=D(x* +X+1)
X—— 1+0x +1 x>-1+0 (X+1)(X —X+1)

3 2
-1 . X=1)(x"+x+1
lim im (x=1)( 5 ) =
x> 10 X3 41 x>-10 (X+D(x*—x+1)
TO npsiMasi X =—1 — BEepTUKAJIbHAs ACUMIITOTA.
4.2) HaknoHHbie acHMOTOTBI Y = KX +D .

Tak kak
1
3 1-—
k=tim T i XL il g
X—t0 X X—>#0 X(X +1) X—)ioo)(l 1
t 3
X
X3 — 1_%
b= lim (f (x) ~kx) = lim = lim —%-=1,
x>0 X3 41 X—)iool 1
ta
X

TO TpsiMasi Y =1 sBHseTcs acuMOTOTON K TpaduKy PYHKIMHU Kak IPU X —> 400, TAK U TIPH

X — —0,
5) UccnenoBanrie HA MOHOTOHHOCTb U 3KCTPEMYM.
ITponsBoHas GYHKIUU UMEET BUJ
D (P +1)-3x°(x*-1)  6X°
y'=1t(x= 3,12 TN
(x*+1) (x*+1)

npu x=0. [Tpu 3TOM IPOM3BOIHAS f'(X)=——= 6x° >0 npu
(¢ +1)?
X e (—©,0)u(0,-1) U(-1,40) wu, cunemgoBarenbHO, Toyka X=0 He SsBIIETCI TOUYKOMH
IKCTpeMyMa (QYHKIMH, U (QYHKIHSI CTPOTO BO3pacTaeT Kak Ha MHTepBaie (—oo,—1), Tak U Ha
unTepBaiie (1, +o).
6) HUccnenoBanue Ha BIMYKJI0CTh. Touku neperuoa.
Bropas npousBoHas QyHKIMHM UMEET BUA

12x(x° +1)2 - 6x72(x> +1)3x*

yN — f "(X) —

(< +1)*
12X +D)((x° +1) -3x°)  12x(1-2x°)
¢ +1* CSE
Pe3ynbTathl Hccaen0BaHus BTOPOI MPOU3BOAHOM YA00HO CBECTH B TaOIHUILY
0 1 1
X (—o0,—1) (-1,0) x=0 ( %) X—% (E/_’+OO)
sgny” + — 0 + 0 —
DyH Brinyk Bein By Boimykn




KIus Ja YKJ1a KJ1a a
BHH3 BBCp BHH3 BBCPX

Takum o6pazom, Touku X=0 u X = % — TOYKH nieperuda rpaduka QyHKIHH.

7) Iloctpoenue rpaduka

v

Ipumep 3. Mccrnenosarh Ha paBHOMEPHYIO CXOAMMOCTh (DYHKIIHOHAIBHYIO TIOCIIEI0BATEIBHOCTD
2
f.(x)=x"-x"", xe[0,1].
Pemenne. Haiinem mnpenensuyro ¢yakuouio lim f (X) = f(x),x€[0,1]. B namewm cnyuae
N—>+o0

umeem: f(x)= lim(x"—x*")=0,x<[0,1]. Tlocmenosarensnocts f (X) cxomurea x f(X)
N—+o0

paBHOMepHO Ha [0,1] mpu N — 400 TOra M TONBKO TOTIA, KOTA

lim sup | f,(x)— f (x)|=0.

N—-+o0 xe[0,1]

Haiinem sup fn(x)—f(x)‘: sup |x" —x*"|. Mmeem: sup |x" —x*"|=max(x" —x*"), Tak Kax
xe[0,1] xe[0,1] xe[0,1] xe[0.1]

dynkmus @, (X) = (X" —x°") >0 u HenpepsiBHa Ha [0,1] .
Tak xak ¢, (0) =0, ¢, (1) =0. To Haiinem MakcuMmanbHOE 3HaYeHUe GpyHkuuu Ha (0,1).
Haiinem JKCTpEeMabHbIE TOYKH, [IPUHAJIEeKALLNE (0,2). Nmeem:

o, (X) = (X" =2nx*"") =nx""(1-2x")=0. CraumonapHas Touka, upuHamIexKamas (0,1),

1
yIOBIETBOPSET ypaBHeHH0 1-2X"=0< X= ‘H/E. OT0 — TOYKAa MaKCHMyMa, TaK Kak
nponu3BoJiHass MCHACT 3HAK C «t» Ha «» B OKpPCCTHOCTU 3TOU TOYKH. OTCIOI[a
1, 1 1 1
max(x" - x") =@ (7/=) == —= = =. Takum obpaszom,
xe[0,1] 2" 2 4 4
. . o 11
lim sup [f (x)— f (x)‘z lim max |x" —x*"|= lim === =0.
=+ y10,1] n—>+o xe[0,1] n>+o0 4 4




Otger. [Tocnenosarensrocth f (X) = X" —Xx*" cxomutesa k f(x)=0 ma [0,1] HepaBHOMEPHO.

3.2.2. JUOD®EPEHIIUAJIbBHBIE YPABHEHUSA
IIpumep 1. HaiiTu Bce 110s10K€HNSI pABHOBECHSI CHCTEMBI
X' =-2X+y+Xx°
{y’ =—X—2y+3x°
U UCCIIEJIOBATh UX HA YCTOMYHMBOCTD.

Pemenue. 11ooxeHuss paBHOBECHS JaHHOM CUCTEMBI YPABHEHUMN ONPEACIIAIOTCS U3 CUCTEMBI
ypaBHEHUH

22X+ y+x*=0,
—X—2y+3x°> =0.
Ortcrona Haxoaum Tpu nojoxenus pasaosecus: (0,0),(1,1), (-1,-1).
HccreyeM BONMPOC YCTOMYMBOCTH KaKIAOTO M3 HHX, U 3TOTO BBIYUCIAM KOI(D(PHIIUEHTHI
JIMHEApU30BaHHON CUCTEMBI 110 (hopMyIIe:

a, = %, %) a, = (%, ¥o) a, = oty (%, %o) 8, = (%, ¥o)

OX oy OX oy

rae f, —mpasble yacTu cuctemsl, a (X, Y,) — IOJOKEHUE PAaBHOBECHSL.

JI1st HICXOHOM CHCTEMBI IIOJIY4YHM:

afl(x,y) — —2+3X2 a1:1()(’ y) =1 afz (X’ y) :_1+15X4 61:2 (Xl y) :_2.

OX oy OX
Cucrema nepBoro npuomxeHus i nonoxenus pasHosecus (0,0) mmeer Bua:
X'=-2X+Yy
{y’ =—X—2Y.

COOTBCTCTBGHHO, XapaKTCPUCTHYCCKOC YpPAaBHCHHUC JIA JAHHOM CHCTEMBI 3alKCHIBACTCS B
BUJC:

-1 -2-2

A2 +42+5=0.
Kopuu storo ypaBHenusi A, =—2+i. Tak Kak KOMIUIEKCHbIC KOPHH XapaKTEPUCTUUECKOTO

‘—2—1 1 ‘
=0,

YpaBHEHMsI MUMEIOT OTPULIATENbHYIO BelleCTBeHHYI0 4yacTh ReA <0, To mo Teopeme o mepBom
npubimxkennu nonokenue pasHosecus (0,0) acCHMIITOTHYECKH YCTOWYHBO.
JIluHeapu30BaHHAs cUCTEMa IS 1MoJioskeHus paBHOBecus (1,1) mmeet Bun
X'=(x-1)+(y-1)=x+y-2,
{y' =14(x-1)-2(y-1) =14x—-2y -16.
Kopnu XxapakTepucTuueckoro ypaBHEHHS

-1 1 ,
—124+1-16=0,
14 —2-1
14465 |
/11'2 = ——— JACUCTBHUTCJIIBHbIC U pa3HBIX 3HAKOB. HO TCOpCMC (0] HCpBOM HpI/I6J'H/DKCHI/II/I

2

nojoxxenne pasaoBecus (1,1) sIBISETCS HEYCTOWYHBBIM.
JIuHeapu30BaHHAs CHCTEMa IS TOJI0KeHHs paBHOBecHs (—1,—1) mMeer BU:
X'=(X+1)+(y+) =x+y+2,
{y’ =14(x+1)-2(y+1) =14x-2y-12.
KopHu XapakTeprcTHYEeCKOTO ypaBHEHHUS




-1 ,
=A% +1-16=0,
14 —2-2

HeﬁCTBHTCHBHBIe MU pPa3HbIX 3HAKOB. ITo TEOPEME O IIEPBOM HpI/I6J'II/I)KeHI/II/I

/11,2 =

noJioxeHue paBHoBecusi (—1,—1) sBJIsIeTCS HEYCTOHYMBBIM.

~1+4/65
2

Orger. [Tonoxxenue papaoBecus (0,0) aCHMOTOTHYECKH YCTONYUBO.
[Monoxxenue pasHoBecus (1,1) sBIsIETCS HEYCTONUUBBIM.
[Tonoxenne paBHoBecus: (—1,—1) sBASCTCS HEYCTONYHUBBIM.

3.2.3. TEOPUSA BEPOATHOCTENA U MATEMATHUYECKASI CTATUCTHKA
Ipumep 1. V3 monHO# Komomel KapT (52 KapThl) BEIHUMAKOT Hayfgady 3 kapTel. HeoOxomumo
HaWTH BEPOSITHOCTh TOTO, YTO CPE/I BBIHYTHIX KapT OyAeT TOYHO OJIUH TY3.
Pemenne. Ilycts A — ciaydaiiHoe coOBITHE, 3aKIIIOYAIOIIEECS B TOM, YTO CPE/IM BBIHYTHIX TPeX
KapT uMmeercsa TouHO 1 Ty3. Tak kak ucxonaMu SKCIEPUMEHTA SBISIOTCS MOSIBICHUS TPeX KapT U 3

3 3

KapThl U3 52 MOxkHO u3Baeub C., pa3IUYHBIMU CIOCOO0aMH, TO IpOCTpaHCcTBO 2 coctout u3 Cg,
AIEMEHTapHbIX COObITUH. (O4YeBHUIHO, 4YTO BCE DIEMEHTapHbIE COOBITHS PaBHOBO3MOJKHBIE.
[NosiBeHuto coObITUSL A ONArONpPUATCTBYIOT TaKUE HMCXOIbI, KOIZA CPeId TPeX BBIHYTBIX KapT
1

umeetcs 1 Ty3, a JBe Apyrue KapTbl Ipou3BosIbHBL. OJOUH Ty3 M3 4eThIpeX MOXXHO u3Biedb C,

pasnuuHBIME criocoGamu. J[Be KapThl (He Tysbl) u3 48 MokHO u3BIedb Cly PasIMYHBIMH

cniocobamu. Tora cobbituto A4 GnarompustcrByior C, Ci,  d7MeMeHTAapHBIX  COOBITHIA.

CrnenoBarenbHO, IO KIACCUYECKOMY ONPEIETICHUIO0 BEPOSITHOCTH
C,C2
p(A)=—-%2=0,24.
C3
52
Mpumep 2. OnpenenuTsh BEPOATHOCTb TOTO, YTO KOPHH KBAAPaTHOTO ypaBHeHms X +ax+b=0
BEIL[CCTBCHHBI, €CITH 3HaYeHHsI KOd()(HULHEHTOB &, b paBHOBO3MOXKHBI B KBajpare |al<l,|b|<1.
Pemenne. I[lyctb A4 — ciyudaiiHoe cOOBITHE, COCTOAIEE B TOM, YTO KOPHU YypaBHEHUS
BelecTBeHHbl. OueBUIHO, PAaBHOBO3MOXKHBIMHM 3JI€MEHTApHBIMU COOBITUSIMHU SIBISIOTCS TOYKH
kBajpara |al<1, |b|<1. CnenoBarensHo,
0 , x<0
2

F(x) = % , 0<x<R
1 Xx>R

Kopuu ypaBHeHUs x* +ax+b =0 Bemecreennsl, ecmn a°—b>0. Torna cobbiTie A COCTOUT

U3 TOYEK 3alITPUXOBAHHOU Ha PUCYHKE 00IacTH.
&b

1

N

Jlerko HaiiTH, 4TO




1
y(A):2+ja2da:% .
|
CoracHo reoOMCTPUYICCKOMY OIPCACIICHHUIO BEPOATHOCTH,

8
P(A) == =53,

Ipumep 3.B mapruu, cocrosmeir 3 N omHOTHUIHBIX u3nenuii, umeercs M nedektHbx. U3
MapTUH BBIOMPAIOTCS A1 KOHTpOJis N m3aenuid. Eciu cpeay KOHTPOJIBHBIX JeTaleld OKaKeTCs
Oosiee ueM M nedeKTHBIX, TO Opakyercs Bcs naptus. HallTu BeposTHOCTb TOro, 4To MapTHs
u3zenuil Oyaer 3abpakoBaHa.

Pemenue. CoObiTue 4 — naprus usnenuil 3abpakoBana. CoObitue 4; — cpeanu KOHTPOJIbHBIX

uszenuii umeercs i nedexktubx. OYeBUIHO,
n
A= U c, AA =D 1= .
i=m+1A‘ A' )
Torna

n
P(A)= Y P(A).
i=m+1
CornacHo KJ1aCCHYECKOTO ONpeIeNICHUsI BEPOSITHOCTH,
CauCho
P(A) = o
CrnemoBaTeibHO,

1 : i n—i
p(A) :C_n Z CMCN—M .

N i=m+1

3.24. TEOMETPHUSA

. X+1 y+2 2

IIpumep 1. Hanucath ypaBHEHHE TUIOCKOCTH, TIPOXOISIICH Yepe3 MpsIMyIo o " T3
gyepe3 TOUKy A, CHUMMeTpuuHyro Touke ¢ koopauHartamu (1,1,1) oTHOCHTENBbHO MpPSIMOIL

x=1+t, y=1+t, z=-2-2t.

Pemenne: O6o3Haunm  uepes |
B IIEPBYIO U3 NAHHBIX IIPAMBIX, a 4epe3 M —
Bropyto. OO0o3HauuM uepe3 B nannymo
TOUKY. O603HaunM qyepe3 D
OPTOTOHAJILHYIO TPOEKIMI0 Touku B Ha
D npsiMmyro M, a uepes (di, d2, d3) —

b

koopauHatsl Touku D. Toraa Bektop DB
umeet koopauHats! (1-d;,1-d,,1-d;) n

m
3TOT BEKTOP MEPIEHIUKYISIPEH MPAMOI
A m. O6o3HauuM uepe3 b BexTop ¢
}/ KOOpJIMHATAMH @,1-2), KOTOPBIH
napayienied npsmoit m. Toraa BeKTOPbI
/ M DB ub MEPIEHIUKYISIPHBI U [I0O3TOMY MX
I

CKaJsipHOE  Tmpom3BeneHue paHo 0.
Beramcnsis 9T0 CKalsipHOE MPOHM3BEICHHE
B KOOpIMHATAX, IIOJly4aeM ClieIyloliee

ypaBHEHHE
d,+d,—-2d,=0. |
1)




[Tockonbky Touka D nexxuT Ha nmpsMoOil M, TO ee KOOPAMHATHI YAOBIETBOPAIOT YPABHEHHSIM 3TOM
IpsIMOM, U, 3HAYUT, CyHIECTBYET YHCIO 1, Takoe, 4To

d, =1+t, d,=1+t, d,=-2-2t. <
2)
Pemras coBmectHo cucremy ypasHenuid (1) u (2), nomywgaem t, =-1, d, =d, =d, =0. Takum
obpazom, Touka D umeer koopaunatsl (0,0,0) 1, 3HaUUT, BEKTOP DB umeer koopaunarsl (1,1,1).
[To ompeneneHn0 CHUMMETPHYHON TOYKH BEKTOP DA=-DB, u MIO3TOMY KOOPJMHATBI BEKTOpa
DA ectb (-1,-1,-1). ITpubap:sis K KOOpAUHATAM TOYKH D KOOpAMHATHI BEKTOpa DA, MOJIy4aeM,
410 KoopauHathl Todkd A ecth (—1,—-1,-1). O6o3HaunMm uyepe3 C TOYKYy C KOOpAHMHATAMHU
(-1,-2, 0) , nexanryro Ha npsimoii |. Torma BekTop CA umeer koopaunatsl (0,1,—1) . O603HaUNM
yepe3 a BeKTop ¢ koopauHatamu (1, 2,—3), koTopblil mapasieneH npsmoi |. Vickomast mimockoctsh
POXOIKT Yepes Touky C napaiiensHo BektopaM CA U @, U I03TOMY e¢ YPaBHCHHE HMECT BUL
X+1 y+2 2
1 2 -3=0.
0 1 -1
Berumcnsist onpeaenuTenb, mojrydaeM ypaBHeHue X+ Y+ Z+3 =0 HCKOMOH TUIOCKOCTH.
x-1 y-1 z-1
1A

IIpumep 2. Haiitu Touku Ha npsMoit , HaxojsIluecs Ha pacCTOSHUU 3 OT

IUIOCKOCTH 2X+2y+2-14=0.

Pemienne: OO6o3nauum vepe3 | gaHHYIO mpsmyro, a 4epe3 T — JAHHYIO IUIOCKOCTb.
[lepenuiiem ypaBHeHusi mpsimoii | B mapamerpudueckom Bume: X=1+t, y=1+t, z=1-t.
Paccrosiaue d OT poM3BOJIBLHON TOYKU ¢ KoopAMHATAMH (X, Y,Z) 10 IJIOCKOCTH T ONPEACIIICTCS
o popmyse
| 2x+2y+z-14|
= 3 _

[TapameTpuueckne ypaBHEHHS TpsMoi | malOT HaM KOOpPAWHATHI TMPOU3BOJILHOW TOYKH
npsimoii . TloxcTasisist 3T ypaBHEHHS B (OPMYJTY TSl OTIPEACIICHHUS PACCTOSHUS M TIPUPABHUBAS
MOJYYeHHOE BBIpaXECHHE K 3, moiydaeM ypaBHeHue |t—3|=3 nans HaxoKACHUS 3HAYCHUIH

d

napaMerpa t, COOTBETCTBYIOIIMX MCKOMBIM TOYKaM. Pemas mosy4eHHOE ypaBHEHHE, IOJIy4YaeM:
t =0, t,=6. IloxcTaBisist 5T 3HAYCHWs B MapaMeTpUUECKUE ypaBHEHMs mpsmoil |, Haxomum

koopauuatel (1,1,1) u (7,7,—5) UCKOMBIX TOYEK.

3.2.5. AJITEBPA
IIpumep 1. Haiitu coOcTBEHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JTMHEHHOTO MpeoOpa3zoBaHus

0 3 3
B R3, 3aganHorO B cTaHaapTHOM Oa3uce marpureit A=| -1 8 6
2 -14 -10
Pemenue: Haxoaum xapakTeprCcTHYECKHT MHOTOYJIEH:
0-1 3 3
|A-AE|=|-1 8-1 6 |=—18-1)(-10—1)+3-6-2+(-1)-(-14)-3—
2 -14 -10-4
—2-(8—1)-3—(-1)-3-(-10 -2) — (-14)-6-(-1) = -2 - 242 - A=-A(1 + 1)

CoOcTBEHHBIMH 3HaYEHUSMHU OyyT KOPHHU 3TOro MHOrowieHa: A =0wu A =-1.

JIns HaXOXKAEHWsS] COOTBETCTBYIOIIMX COOCTBEHHBIX BEKTOPOB IMOJCTaBUM HaWJIcHHbIE A B
ypasuenue A[X] = A[x] wu (4 — AE)[x] = 0.




Hnst A =0 Oyaem uMeTh:

0 3 3 X, 3%, +3%, =0
-1 8 6 |-|X,|=0 wmmm —X +8xX,+6x;=0
2 =14 -10) ( x 2%, —14x, -10x, =0
Torma X, =—X;, X =8X,+6X; =—8X;+6X; =—2X;, a 3HaUUT COOCTBEHHBIM OYyIET BEKTOP
(-2;-1; 1).
Jst A = —1 mosyaum:
1 3 3 +3X, +3%; =0
& SR X, +3%, +3%, =0
-1 9 6 ||X |=0 mwm —X +9X,+6%X,=0 asHauut

4%, +3%; =0
2 -14 -9)\x 2%, —14x, —9%, =0

Torma X, =-3X/4, X =-3X,—3% =9%,/4—-3%, =-3X%,/4, no3toMy COOCTBEHHBIM Oy1eT
BekTop (—3; —3; 4).
OtBeT: coOcTBeHHOMY 3HaueHHI0O A =0 COOTBETCTBYeT COOCTBEHHBIH Bekrop (—2; —1; 1),
COOCTBEHHOMY 3HaueHHIO A =—1 COOTBeTCTBYET cOOCTBEeHHBIH BekTOp (—3; —3; 4)/

Ilpumep 2. Haiiti 3HaueHus mapamMeTpoB @ U D, mpH KOTOPBIX 4YUCIO 1 sIBISIeTCS KOpHEM
KPaTHOCTH 2 JUI MHOTOWIeHa X° +ax” +bx+3.
Pemienne. Yucio C sBisercss KOpHEM KpaTHOcTH 2 s MHorowieHa f(X), ecim
BeinosHstores yenosus: f(c)=0, f'(c)=0, f"(c)=0. Wmeem:
f(x)=x*+ax® +bx+3,
f'(x) =3x* +2ax +Db,
f"(x) =6x+2a.
f(1)=a+b+4=0,
Ilpu c=1 mnomy4aem cucremy < f'(1)=2a+b+3=0,
f"()=2a+b=0.
Orcroma a=1 b=-5.

OTBerT.
a=1 b=-5.

3.2.6. JTUCKPETHAS MATEMATHUKA
Hpumep 1. Ympoctuts dopmyny F(X,Y,Z) ¢ momompsio SKBMBaTEHTHBIX MpeoOpPa3OBAHMUIA.
[TonyunTs AU3BIOHKTHBHYIO HopMaibHyt (opmy (AH®D). Iloctpouts Tabmuiy (BekTOp-
cronber). [Toctpoutrs CAH® u CKH® u3 BekTop-cTon61a GyHKIHH.
F(x, y,z):(xyviyz)-m.
Pemenue.

F(X,y,z)=(XyvXyz)-xvy =ﬁ-ﬁ-7-7=(7v y)-(XvyvZ)-Xy=
=(XXY v YY) (XVYVZ)=Xy-(XVYVZ)=XYVXYZ =Xy .

3nech ObLT TpUMEHEH 3aKOoH jJe MopraHa, 3aTeM 3aKOH IUCTPUOYTUBHOCTH, YHUUYTOXKEHUS
KpaTHOCTH, mpoTuBopeuns. [locneanum, ObLT MPUMEHEH 3aKOH MOTIIOMICHUSI.

[Toctpoum Tabmumy Qyskimu. B meBod dacTh mepeunciauM BCe 3HAYCHHUS apryMEHTOB, B
MPaBOM — COOTBETCTBYIOIINE 3HAUYCHUS (DYHKITUH.
X y z F(Xa Y, Z) = W
0 0 0 1




0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 0

Bocnone3yemcsi mpaBuiIoOM MOJY4YEHHUS] COBEPIICHHON AM3IBIOHKTUBHON HOPMalIbHON (OpPMBI
(CAH®) u3 BekTOop-cTONOMIA:

1. BriOpath Bce eaMHUYHBIE HAOOPHI 3HAYCHH apTyMEHTOB.

2. Kaxnomy eauHnyHOMYy HaOOpy MOCTaBUTh B COOTBETCTBHE AJIEMEHTAPHYIO KOHBIOHKIIHIO
BCEX MEPEMEHHBIX TaK, YTOOBI B KOHBIOHKIIMU MEPEMEHHas Obljia ¢ OTPULIAHUEM, €clid B Habope
ona pasHa 0.

3. CoeauHUTH MOTyYSHHBIE 3JIeMEHTapHbIE KOHBIOHKIIUU 3HAKOM JU3bIOHKIIHH.

F(X,Y,2) = XyzvXyZ.

[lepBasi snemeHTapHas KOHBIOHKIHMS BCEX MEPEMEHHBIX COOTBETCTBYET E€IMHHUYHOMY HabOpy
3naueHuit aprymentoB 000, sropas — 001.

[anee BocmoJIb3yeMCsl TMPAaBWIOM IIOJYYEHHS] COBEPUICHHOW KOHBIOHKTUBHOW HOPMaJIbHOM
dbopmbl (CKH®) u3 BekTop-cToona:

1. BriOpath Bce HyJIeBble HAOOPBI 3HAUEHUH apryMEHTOB.

2. Kaxnomy HyJgeBOMY Ha0Opy MOCTaBUTh B COOTBETCTBUE PIEMEHTAPHYIO TU3BIOHKIUIO BCEX
NEPEMEHHBIX TaK, YTOOBI B JU3BIOHKIMH IepeMeHHas Obula ¢ OTPHUIIAHKWEM, €ClI B Habope oHa
paBHa 1.

3. CoenuHUTH MOTyYSHHBIE 2JIEMEHTapHBIC TN3BIOHKIINY 3HAKOM KOHBIOHKITHH.

F(X, ¥, 2) = (xvyvz)(xvyvZ)(Xvyvz)(XvyvZ)
-(Yvyv Z)-(Y\/)_/vf).
3/1ech dJIeMEHTApHBIC TU3BIOHKIIMM BCEX apTyMEHTOB COOTBETCTBYIOT HYJICBBIM HabOopam
3Hauenuit aprymentos 010, 011, 100, 101, 110, 111.

IIpumep 2. IlpuBectu QyHkuMIO, 3a7aHHYIO0 OyieBod Qopmysol, K mosuHomy JKeraikuHa.
ITpoBepuTh, 061a1aET M OHA CBOMCTBOM JIMHEHHOCTH.

63,2 =z v ) (Fva)vz)

Pewmennue.
Anzedpou Kecankuna HazpiBaeTcs anreOpa BHJIA AG=(P2,&,(-D). B anrebpe XKerankuna

JIEUCTBYIOT TOXKIECTBA:
1) KOMMYTaTUBHOCTH CIIOKEHUS TI0O MOAYIIIO 2
x®y=y®x;
2) acCOLMaTUBHOCTH CIIOKEHUS IO MOAYIIIO 2
(x®Y)Bz=xD(yD2);
3) AUCTpUOYTUBHOCTh KOHBIOHKIIMM TI0 OTHOIICHHUIO K CIOXEHHIO IO MOAYI0 2
(x®y)-z=x2Dyz,
4) X®&x=0, x&0=x
a TaKKe BCE TOXKIECTBA, UCTUHHBIC JJI1 KOHBIOHKIIUH.
Ot moboit OyneBoit (HopMyJIbl MOXKHO TIEPEHTH K ghopmyne anzeopwt Kezankuna, ncnonb3ys
TOXKJIECTBA:
XVYy=Xy®xey,
X=x®1.
Honunom Kezankuna — >1o popmyia anredpsl XKerankuHa, UMEIOIIast BUJ CYMMBI TI0 MOJTYJTIO
2 BJeMEeHTapHBIX KOHBIOHKIUI pa3TUYHOTO KOJIMYECTBA MEPEMEHHBIX 0€3 OTPUIIaHUH.




Juneiinon gpynkyueir nazpiBaercs GpyHkius, noauHoM JKerajikuHa KOTOpOH UMEET BU/I;
(X, %0 X)) =X P, X, . @ X, ®f, T1e o, @y, ..., @, f {0, 1}.
Jnsa nanHom 3amauu
f(x,y,2) = (xyz v Xy)- ((i vV Xy)V Z): (xyz v Xy)- ((i v Xy)V 2)@1:
=((xyzvxy)®L(X v xy)®L Vv zZ)D1l=(xyz - Xy D xyZ DXy D1)-
(X xy®x®xy®@1)vz)Dl=(xyz®xy®1) (XD xy®1)vZ)®1l=
=(xyz@xy®L)- (X Dxy®1)-z®(XDxy®1)DZ)D1=
=(xyz@®xy®1)- (Xz2Dxyz@zZOXPxy D1 ®Z)Dl=
:(xyi@i?@l)-(ii@xyi@i@xy@l)@lzxyi@xyi@xyi@iﬁ@
DXYyDXyDXZDXyZOXPxyPID1=XyZOXZDXD XYy =
:(X(—Dl)-(y@l)-(z@1)@(X@1)-(y@1)®(x@1)®xy:xyZ(-ny(-sz(-D
PYIOXPDYDZRLEOXZIDOXDZDLIEOXPLEOXYy=Xyz@YyzEXDPYyD1.
OyHKIUA HEJTMHENHHAas!, TaK KaK €CTh KOHBbIOHKIIMHU PA3JIMYHBIX 1€PEMEHHBIX.

Ipumep 3. Ilonyunts cokpamennyro JH® ¢ynknuun wmeromom breiika-Ilopernkoro. U3

cokpamienson [JH® nomyuuts TynukoByto JJH®D ¢ momoiibio TabauIlbl TOKPBITHS.

f(X,Y,2) =XYZ v XyZ Vv XYZ v XYZ Vv XYZ .
Pemenne.

Memoo bneika-Ilopeyxozo — meron mnonydeHus cokpameHHoil JIH®, conepxameir Bce
MPOCTHIE UMILJIMKAHTHI.

[Tycts nana CAH® dyHkuuu.

1. Ilepenymepyem seMeHTapHbIE KOHBIOHKIIHH.

2. OcyluiecTBUM NOMNApHO CKJIEUBAHME KaXXKJI0M KOHBIOHKIIMU C KaXJI0H, €CIU 3TO BO3MOXKHO.
[Tox moTy4YeHHBIMHA KOHBIOHKIUSIME OyJ1eM (UKCHPOBATh HOMEpA.

3. JlonuiieM K CIMCKY MOJYyYEHHBIX KOHBIOHKIMN T€, KOTOPbIE HE Y4aCTBOBAJIM B CKICHUBAHHUU
(ux HOMepa He (uKcupoBauch). [Ipor3Benem noraomeHue.

4. Bepaemcs k 1. 1.

B pesynbrare nonyunm cokpamieHnyro JJHD, conepxalyro Bce NpOCThIE UMILUIMKAHTHI.

[Tonyunm ¢ momompro Merona bneika-Ilopenkoro cokpamennyw JIH®, comepxkaniyro Bce
MPOCThIC UMIUTUKAHTHI.
L. 1. T(X,Y,2) =XyZVv XyzZVv XYZV XYZV XYZ:
1 2 3 4 5
m.2,3. f(Xy,2) =Xy VvizZv xz v xy ;
1,2 1334 45

4. T(X,y,2)=xpvyizvazvxy.
1 2 34
Tax xak OoJblIIe CKIIEHBAHUS TPOU3BECTH HENb34, cokpamieHHas JIHD nmeer Bua:
f(X,¥,2) =Xy VVYZVXIVXY.

OTHOIICHUE TOKPHITHS MEXIYy €IWHUYHBIMH HaOopamu W wuMIUTMKaHTamu JIH® nHarmsgHO
3a/1aeTCsl madauyei nOKpvlmu.

Ctpoku TaOIUIIBI COOTBETCTBYIOT KOHBIOHKIHAM JIH®, cronbupl — smeMeHTaM eaMHUYIHOTO
MHOXecTBa. Ha mepeceueHHM CTpOKM M CTOJOLA CTABUTCS MOMETKA, €CIIM JaHHAs KOHBIOHKIIHA
oOpaitiaercsi B €JMHUILY JaHHBIM HaOOpPOM 3HAUYEHUI apryMEeHTOB (MHa4e roBOps, JaHHBINA Hadop
NOKPbIEAEM CA eOUHUYHBIM MHONCECHEOM KOHDIOHKUUU).

[TocTpoum TabyIMIly MOKPBITUS:

000 001 100 110 111
Xy ° °
74 ° °




XZ e °

Xy ° °

W3 Tabmumpl BUAHO, YTO MEPBYIO CTPOKY YAAISATH HENb3s, TaK KaK MPU 3TOM OCTAHETCS HE
nokpeiT Habop 001. BTopylo CTpOKy MOXHO YIaluTh, TaK Kak HaOOpBI, COCTaBIISAIOLIHE
CIIMHUYHOE MHOXKECTBO KOHBIOHKIIMU YZ , COAEPIKATCS TAKKE B CAMHUYHBIX MHOXECTBAX JPYTHX
KOHBIOHKIUNA. AHAJIOTUYHO C TpeTher CTpokou. TlocneaHIon CTPOKY TakKe HEelb3sl YAaTuTh, TaK
KaK €CJIi 3TO CcJeJIaTh, OCTAHETCs He MOKPHIT Habop 111.

Taxum oOpas3oM, nanHas GyHkus umeet 2 TynukoBsie JJHD:

F(X,Y,2) =Xy VXZVXY;
F(XY,2)=XyVvYZVvXy.

IIpumep 4. [TocTpouTs AJist CIEAYIOMIETO pacrpeaencHus BepositHocTel koa Xadhdmena. Haiitu
CTOMMOCTbH KOJIa.

A

B

C

D

0,5

0,2

0,2

0,1

Pemienue.

Teopema Xadpdmena. Ecm V ={v,v,,..,V } ONTUMAIIGHBIA  JIBOWYHBIA KOJ| TIpH

pacnipenenennn P ={p,, p,,..., P,} ¥ HEKOTOpas BEPOATHOCTH P; = (; + 0, , IpUIEM
Pp2P2 2P 2P 2P 22Pp 2020,

TO KOJ V':{Vl,vz,...,Vj_l,vj+1,...,vm,vj0,le} TAK)K€ ABJLICTCA ONTUMAJIBHBIM  IIPH

r_
pacnpenenenun P —{pl, Py Pigs Pjigreees pm,ql,qz}.
[Toctpoenne ontumansHOro kojga Xaddmena 3axmrodaroTcss B ciaenyromem. I[lycte B
YIOPSI0UYEHHOM 110 HEBO3PACTAHUIO BEPOSITHOCTEN CIMCKE JBE MOCIEHUE BEPOSATHOCTU — P, ; U

pm‘ Ot BCPOATHOCTU U3 CIIMCKA HCKIIOYAKOTCA, a UX CYMMa BCTAaBJIACTCA B CIIMCOK TAaKHUM

o0pa3oM, 4TOObI BEPOSITHOCTHU MO-NIPEXKHEMY He Bo3pacTaiu. [lemaem Tak, moka B CHHUCKE HE
octaHeTrcsi JBe BepoATHOCTH. [lepBoil m3 Hux mpucBamBaercs cumBoia 0, BTopoil — cumBoi 1.
[ToryyaeM ONTHMAaNbBHBIA KOJ, COCTOSIIIMN M3 2 KOAOBBIX cioB. [lanee, mcnonb3ys TeopeMy
Xaddmena, pacmmpseM ero A0 kojaa U3 3 CIOB, U T.JA., IOKa HE MOJTYYUM CITHMCOK MCXOHBIX
BEPOSITHOCTEH.

a, | p v,
A 105 0,5 —» 0,5 0 1 1

B |02 —» 0,3 0,5 1 00 — 01 01
C 102 0,2 o — 01 000 | 000
D |01 001 | 001

Haitnem cTouMOCTh MOJY4EHHOTO KO/IA:

L, (P):i/l(vi)- p,=05+2-0,2+3:(0,2+0,1) =18

IIpumep S. Iloctpouts mus cienyrouiero pacnpenencHuss BepostHocrerd kon dano. Haintu
CTOMMOCTb KOJIa.

A B C D E F G H

0,3 0,1 0,1 0,1 0,1 0,0 0,0 0,0




Pemienue. YTOpsAIOYECHHBIH MO HEBO3PACTAaHUIO YaCTOT CIHCOK OYKB JIeTUM Ha JBE
MOCJIEI0BATENIbHbIE YAaCTH, TaK YTOOBI Pa3HOCTh MEXIY CYMMOM YacTOT MEPBOM U BTOPOH dacTeit
Obu1a OBl KaK MOYKHO MEHBIIIE 10 a0COIIOTHOMY 3HaueHHI0. [lepBoil yacTu npucBanBaeM CUMBOJ
0, Bropoii — cumBoi 1. C ka0l HOBOW 4acTblO JielaeM To e camoe. M Tak nanee, moka B
KaX/10M1 yacTu He OCTaHeTcs M0 OJIHOM OyKBe.

P v,
0,30 0,30 0 00
0,18} 048 518 0 01
0,14 0.14 0 100
0,14 } Py 0] 101
0,11 011 0 110
0,52 1
0,06 o 0.06 | o 1110
0,05 ! 0.13 0.05 1| Tol11110
0,02 } 007 0,02 e

O0o03Ha4YnM 3a /”L(Vi) JUIMHY KOJIOBOTO cI0Ba V; . HaliieM cTOMMOCTD IIOJIy4€HHOr0 KOJa:
8
L, (P)= Z/l(vi)- p,=2-(0,3+0,18)+3-(0,14+0,14+0,11) +4-0,06 +
i=1
+5-(0,05+0,02) =2-0,48+3-0,39+4-0,06+5-0,07 = 2, 75.

3.2.7. METOAbI OIITUMU3ALINN
IIpumep 1.

Haittu  f(X) = X2+ x2> — min, (1)
P OTPAHUICHUSX

X1+ X2=1. 2)

Pemenue. [IpuBenem orpannuenus 3a1auu K Bugy ooment dpopmer 3agaun HJIIT:
gX)=1- x1 —x2=0.
-1

[TockonbKy rpagueHT orpaHuyeHust V(g :( ] JIMHEWHO HE3aBHCUM B MPOU3BOJIbHON TOUKE,

TO B TOYKE MHUHUMYyMa, €CIIM OHa CYIIECTBYET, OYJET BBIMOJHEHO YCIOBHUE PETYJSIPHOCTH.
CrnenoBarenbHO, MBI MOKEM UCTOIB30BaTh GyHKIHIO Jlarpanxka cleayroiero Buaa:
L(xy) = f(X) +(y, 9(x)) = x2®+ xo* + y(1 — x1 —Xa).
J11 morcKa MO03pUTENbHBIX HA MUHUMYM TOUYEK HCIIOJIb3yeM HEOOXOAMMbIE YCIOBUS

ViL(xXy) =0, yi>0,iel’, (y,9(x))=0, 3)
B pe3ynbrare noayunm:
2 _
V,L(X,y) :( % yJ:O.
2X, =~y
Pemaﬂ CI/ICTeMy ypaBHeHI/Iﬁ 1 UCKJIFOYast y, HOJ'Iy‘-II/IM B3aNMOCBS3b HepeMeHHLIX
X1=X2.

Ha ocHoBe ycioBHsI [OMYCTUMOCTH, T.€. BBIIOJHUMOCTH OTpaHUYeHHs (2), € y4eToM
B3aMMOCBSI3H X1 = X2, IOJyYUM:
X1 = Y5, X2= Y, T.6. X =(1/2, 1/2).




Martpuiia BTOpbIX TPOU3BOAHBIX (yHKIMH JlarpaHka umeeT BU

2 0
-} )

ITockonbKy MaTpuiia BTOPHIX IPOU3BOIHBIX CTPOTO IOJIOXKHUTEJIBHO ONpeAesieHa, TO MAJs
IPOM3BONEHOTO S OyneT BhIMONHATHCA HepaBeHCTBO (VixL(X'y)s, s) > 0. Orciona, MCHONb3ys
TEOpEMYy O JIOCTATOYHBIX YCIOBHUSX ONTHMAlIbHOCTH B oOmiei 3amaue HIIII, ompenmenmm, 4to
TOUYKa

X = (1/2,1/2)
SIBJISIETCS] TouKoW MuHUMyMa, ipuuem f(1/2,1/2) = 1/4 + 1/4 = 1/2.
OT1Ber. MunuMyM paBeH 1/2.

3.2.8. YUCJIEHHBIE METO/JbI
3aoaua. Haiwmu 3nauenue pynxyuu 1(X) 6 3a0annoit mouke X max, umoowvt nozpewtHocms
npu UHMEPNONAUUU 3HaueHuil QyHKkyuu muozourenom ILaycca emopoit cmenenu He
npeevlIana 3a0aHHO20 &.
AJiropuTm
1. 3agaem otpesok [a,b].

2. Haxonum rpagd fOX)].
a,
3. OnpenensieM 1iar U3 yciaoBUs

g —16‘93 .
max | f©(x)|
[a.b]
4. 3amaem y3iel Xi=a+ih, (i=0,...,n).
5. Haitnem Gnmxkaiiimuii kK Touke X (TOYKE MHTEPIOIUPOBAHUSA) Y3€1 Xq.
6. Ctpoum nosnimHoM ["aycca o Toukam Xg-1, Xg, X g+1°

P (X)= fy+ (.~ f,) t+(f —2fq+fq_l)t(t2_ll)

g+l q+1

rae

f, = (X))
7. Onpenensem  P3(X) = f(x).

Ipumep. Io 3amaHHbIM 3HaYeHUSIM QYHKIMA Y(X) = COS(X) BHIYUCIUTH MPHOINKEHHOE 3HAUCHHE
¢bynkimn B Touke X = 1,25 ¢ Tounocthio & = 0,001 ¢ momormipro MHOTOWIeHa ["aycca P3(X).
Pewenue. 3a0aem ompesok [1, 1,4].
Haitoen max | £ (x) |4 sin(L, 4) |~ 0,9854

OHpe,Z[CJ'II/IM miar h us ycCJioBus

. 16s _16:0,001
- max| fU()] 0,9854]

~0,01623.

h <3/0,01623 ~ 0, 253. Bribepem 1mar h pasubim 0,2.

Haiinen mar cetku h, 94ToObI KBagpaTHUHAs UHTEPIOJAIMS MOJTMHOMOM ["aycca B TOuke mmena
MOTPEINTHOCTh HE OOJIBIIIE £ .
Brruncnenune 3Ha4eHUS TOJIMHOMA.




Bamaaum y3ael Xi = 1+0,21, (i =0,1,2) u noayuum Tabamiy
X 1 1,2 14
y(x) 0,540302 0,362357 0,16996714
OueBHIHO, 4TO OJIMIKAHIIIUM K TOYKE HHTeproiupoBanus X=1,25 sBusercs y3en Xq = 1,2 npu
g=1
[TomuuomMm ["aycca mo ToukaM Xgq-1 = Xo = 1, Xq = X1 =1,2, Xg+1 = X2 =1,4 umeer Bua

P ()= f, +(fy—f)t+(f,,—2f + fq_l)t(;l)
rac -
(X% _125-12 0,25,
h 02
fy=T(x)),

f, — f,=0,16996714—-0,362357 = —0,1923906,

f,—2f + f,=0,16996714—2-0,362357 + 0,540302 = -0, 01444606.

Brruncium nosnmmuom I'aycca:

P,(x) =0,362357 —0,1923906 - 0, 25 - 0,014444606

% ~0,315614423.

Jlnsi cpaBHEHMsI, 3HAYCHHE 3aJaHHON (YHKIMU B TOYKE HHTEPIIOJMPOBAHHS C 9 BEPHBIMH
3HAKaMHU:
y(1,25) = cos(1,25) ~ 0,315322362.
PazHOCTh MeXIy HHUM M HailleHHbIM MNpHOIMKEHHBIM 3HadeHHeM (YyHKIMM paBHA
|0,315322362 — 0,315614423| ~ 0,0003.

IIporpamma.
Function f(x)
f = Cos(x)
End Function
Function f3(x)
3 = Sin(x)
End Function
Private Sub CommandButton2_Click()
a=1
b=14
xint = 1.25
eps = 0.001
Max =0
Fort=aTob Step 0.1
If Abs(f3(t)) > Max Then Max = Abs(f3(t))
Next t
h = (16 * eps) / Max
h=h"(1/3)
MsgBox h
n=CiInt((b-a)/h)
MsgBox n
h=(-a)/n
MsgBox h
ReDim x(n), y(n)
Fori=0Ton




x(i)=a+i*h

Next i

s=Abs(b - a)
Fori=0Ton

If Abs(xint - x(i)) <'s Then
s = Abs(xint - x(i))

q=i

End If

Next i

t=(xint-x(q))/h

pl =1(x(q + 1)) - f(x(q))
p2 = f(x(q + 1)) - 2* f(x(a)) + f(x(q - 1))

p=f(x(q) +pl*t+p2*t*(t-1)/2
toch = f(xint)
Cells(1, 1) = "Tlo I'ayccy npubmmxenHoe 3nadenue pynkiuun =" + CStr(p)
Cells(2, 1) = "Tounoe 3naucnue ¢pynkuun ="+ CStr(toch)
End Sub

Otger. [lo I'ayccy npubnmkennoe 3nauenue pyaxmun = 0,315614419724906.
Tounoe 3nauenue pynkuuu = 0,315322362395269.

3.2.9. BA3bl JAHHBIX

IIpumep 1. Hanumure npouenypy A BeIBOJA HA (paMUIUU U Ha3BaHUS OTAeNA JUISl CIYKAlllUX,
4bsl 3apabOTHAsI IJ1aTa JEXKUT B Auana3oHe mitoc-MuHyc 100 oT BBEIEHHOTO 3HaYEHMUS.

- Hanummre o0pa®oT4YMK MCKIIOUEHUH, KOTOpBIM OyaeT BblJaBaTh COOOIIEHHE O TOM, YTO
CIIyKaluX C TAaKOW 3apILIaTON HET.

- Hanummre o0pa®oT4MK HCKIIIOUEHUH, KOTOpBIM OyneT BblgaBaTh COOOLIEHHE O TOM, YTO
CIyXalluX C TaKoW 3apriaTod Heckoiabko. CooOIIeHHEe TOJDKHO YKa3biBaTh, CKOJBKO
COTPYAHUKOB IIOMAAACT B 3TOT AWAITA30H 3apIljIaT.

Peienne.
CREATE OR REPLACE PROCEDURE EXAMPLE(in_salary IN NUMBER)
AS
v_count_n NUMBER(10);
exept_notExist_emp EXCEPTION;
exept_some_emp EXCEPTION;
CURSOR CUR_SAL (sal NUMBER) IS
SELECT e.last_name, d.name
FROM s _emp e, s_deptd
WHERE e.dept_id=d.id
AND e.salary BETWEEN sal-100 AND sal+100;
BEGIN
FOR cur IN CUR_SAL(in_salary) LOOP
dbms_output.PUT_LINE(cur.last_name||' '[|cur.name);
END LOOP;
SELECT COUNT (e.id)
INTO v_count_n
FROM s empe, s _deptd
WHERE e.dept_id=d.id AND e.salary BETWEEN in_salary-100 AND in_salary+100;
IF v_count_n=0 THEN
RAISE exept_notExist_emp; --HeT ciyxarux
ELSE
RAISE exept_some_emp; --ecTh ciryxariue




END IF;
EXCEPTION
WHEN exept_notExist emp THEN

dbms_output.PUT LINE('Cnyxamux ¢ Takoi 3apraToii HeT!');
WHEN exept_some_emp THEN

dboms_output.PUT_LINE('Cayxarux ¢ Takoi 3apruiaroii: '||v_count_n);
WHEN OTHERS THEN

dbms_output.put_line('Omuodka..");
END.

3.2.10. A3bIKU U METO/IbI IPOTPAMMMUWPOBAHUSA
IIpumep 1. OHOMEpPHBIE MAaCCUBBI: BCTaBUTh IIOCIE MAaKCHUMAaJbHOTO 3j1eMeHTa 3HaueHue 100.
Ecnu makcuManbpHBIX 3J€MEHTOB HECKOJBKO, J00aBUTH JJIEMEHT MOCIE KaKAOr0 W3 HUX.
BcraBky anemenTa opopMHUTh Kak QYHKITHIO.

Pemenne.
void ins(int a[], int n, int k)

for(int i=n;i>k+1;i--) a[i]=a[i-1];
a[k+1]=100;
}

int main()
{
int a[100];
int n,i,max;
printf(“n="); scanf(“%d”,&n);
scanf(“%d”, &a[1]);max=a[1];
for(i=2;i<n;i++)
{ scanf(*“%d”, &ali]); if (a[i]>max) max:=a[i];}
for(i=1;i<n;i++) if (a[i]J==max) {ins(a,n,i); i++;}

}

IIpumep 2. CTpoku: B 331aHHON CTPOKE 3aMEHUTH BCE MPOMUCHBIE OYKBBI CTPOUHBIMHU. AJITOPUTM
3aMeHbl 0QOPMUTD B BUJE (PYHKIIUH.

Pemenne.
void f(char *c)
{
for(int i=0;i<strlen(c);i++) if (islower(c[i]) c[i]=toupper(c[i]);
¥
int main()

{ char *c=new char[1];
scanf(“%s”, ¢);
f(c);
return 0;

¥

HpnMep 3. Kmaccsr: cO3JaThb KJIaccC «KoMILIeKCcHEBIE YHCIIa. OI‘IpeI[eJ'II/ITL OInepanru BbIYUCICHUA
MOAYJIA KOMIIJICKCHOTO YHCJIa U CYMMBI IBYX KOMIIJICKCHBIX YUCCII.
Pemenue.
class complex
{ float re,im;




public:
complex (float a=0, float b=0) {re=a; im=b;};
complex operator + (complex &c)
{ complex z;
z.re=re+c.re;
Z.im=im+c.im;
return z;

float mod() (return sqrt(re*re+im*im);)

¥

4. TlepeyeHb peKOMEHYeMOii JJUTEPATYPHI AJIsl NOATOTOBKHU K IK3aMeHY

4.1. MATEMATHUKA
4.1.1. MATEMATHUYECKHUH AHAJIN3

OcHoBHas
[1] HemumoBuu, Bb.II. COopHuK 3amady ¥ yOpaXHEHHH IO MaTeMaTHYECKOMY aHAIU3y
[DnexTpoHHBIN pecypc] : yued. mocodue — InektpoH. naH. — Cankr-IlerepOypr : Jlanb,

2017. — 624 c. — Pexxum poctyna: https://e.lanbook.com/book/92629.

41.2. AJITEBPA UTEOMETPUSA

OcHoBHas
[1] ManbueB, A.1. OcHOBBI JIMHEWHOUN anredOpbl [DIEKTPOHHBIN pecype] : yued. — DIeKTpOH.
maH. —  Cankr-Ilerepoypr : Jlawp, 2009. — 480 c¢. — Pexum pgocrymna:

https://e.lanbook.com/book/251.

[2] Anexcannpos, I1.C. Kypc aHanuTHUeCKOH TeOMETPUM M JIMHEWHOW anreOpbl [DIIEeKTPOHHbIH
pecypc] : yueb. — DnektpoH. aan. — Cankr-IletepOypr : Jlanb, 2009. — 512 ¢. — Pexum
noctymna: https://e.lanbook.com/book/493.

[3] Kypomr, A.I'. Kypc Beiciieii anreOpbl [ DneKkTpoHHbIH pecypc] : yued. — DJIeKTpoH. JaH. —
Cankr-Ilerep6ypr  :  Jlamp, 2013. — 432 ¢. — Pexum  jgocryma:
https://e.lanbook.com/book/30198.

[4] TloctarkoB, M.M. AHanuThyeckas reoMeTpust [DIeKTpoHHBIH pecypc] : y4ed. mocodbne —
OnextpoH. naH. — Cankr-IlerepOypr : Jlawp, 2009. — 416 c. — Pexum npocryna:
https://e.lanbook.com/book/318.

JlononHuTeNbHAS

[5] [pockypsikos, N.B. COopHuk 3amau mo JUHEHHOW anreOpe [DIeKTpoHHBIH pecypc] : yuel.
nocodue — DnekTpoH. naH. — Cankr-Ilerepoypr : Jlanp, 2010. — 480 c. — Pexum gocryna:
https://e.lanbook.com/book/529.

41.3. JTUOOEPEHIIMAJIbHBIE YPABHEHUSA
OcHoBHas

[1] Jdemmpmosuu, B.I1. [uddepennmansupie ypaBHeHHs [DNeKTpOHHBIA pecypc] : yueb. mocobue / B.IL
Hemunosuu, B.II. MogenoB. — DnektpoH. gan. — Cankt-IletepOypr : Jlanb, 2008. — 288 c¢. — Pexum
nocrymna: https://e.lanbook.com/book/126.

[2] Kyuep, H. A. Iuddepenunansapie ypaBHEHHS: DIEKTPOHHBIH y4eO0HO-METOANYECKUH KOMITIEKC
[Dnextponnsiii pecypc] / H. A., Kyuep, O. B. Mansimenko, [[. A. Ilpokyana. — Kemeposo:
KemepoBckuil rocynapctBeHHbld  yHuBepcureT, 2010. — PerucrpannoHHOE CBHIETEIBCTBO
No18662 ot 13 ampenst 2010 r. Homep rocymapctBennoi peructparuu 0321000299. Touka
noctyna: http://edu.kemsu.ru/res/file.ht

4.1.4. TEOPHUS BEPOSITHOCTEUN U MATEMATHUUYECKASI CTATUCTUKA
OcHoBHas
[1] Teopus BeposATHOCTEH W MaTeMaTHUYeCKasl CTaTUCTHKA. BOMPOCHI JJisi CAaMOKOHTPOJIS: yueO.-




Meroa. mocobue / KemepoBckuii roc. yH-T ; [cocT. B. A. ToncrynoB] — Tomck : U3a-Bo
Tomckoro roc. nex. yu-ta , 2008 — 39 c.

[2] Teopus BeposiTHOCTEN M MaTeMaTHyecKast CTATUCTHKA: y4e0.-MeTo. mocodue / KemepoBckmii
roc. yH-T, Kadeapa aBTomaTH3anmu uccieoBaHui U TeXHU4YecKoi kubepuetuku; [coct. C. I'.
I'yroBa]. — Kemeposo: Kemeposckuii rocyrusepcuret, 2008. — 107 c.: Tabu.

JlomomHuTEeIbHAS
[3] 3ybokoB, A.M. COOpHHK 3agad IO TEOPHH BEPOSTHOCTEH [DIEKTPOHHBIN pecypc] : yuel.
nocobue / A.M. 3ybkoB, b.A. CeBactbsinoB, B.I1. UncrsikoB. — DnekTpoH. naH. — CaHKT-

[TerepOypr : Jlanb, 2009. — 320 c. — Pexxum nocrymna: https://e.lanbook.com/book/154.

4.15. NUCKPETHAS MATEMATHUKA
OcHoBHas
[1] Ky3uenos, O.I1. [luckperHas maTemaTwka JUisi WHXKEHepa [DIEKTPOHHBIM pecypc| : yueo.
nocobue — DnekTpoH. gaH. — Cankr-Iletepoypr : Jlanp, 2009. — 400 c. — Pexum gocryna:
https://e.lanbook.com/book/220.
JlomonauTenpHas
[4] duckpeTtHas MmaTtemaTuka: y4e0.-meto1. mocodue / KemepoBckuii rocyJapCTBEHHBIN YHHBEPCHUTET;
coct. C. I'. I'yroBa, T. A. Hes3zoposa. — Kemeposo, 2011. — 128 c.

4.1.6. METOAbI OITUMU3ALINHU

OcHoBHas
[1] BaxsamoB, H.C. Yucnennbie MeTomnl [DineKTpoHHBIH pecypc] : yueb. mocobue / H.C.
baxganos, H.II. XKXuakos, I'"M. KobGenpkoB. — Dnektpon. gan. — MockBa : U3marenbcTBo
"JlaGopaTopus 3HAHUM", 2015. — 639 C. — Pexum JIOCTYyMa:

https://e.lanbook.com/book/70767.

[2] Aummanos, C.A. Teopusi ONTHMHU3AIMU B 33/1a4aX U YIPAKHEHHIX [DICKTPOHHbBIH pecypc] :
yueb. mocodue / C.A. Ammano, A.B. TumoxoB. — DnektpoH. naH. — Cankr-IlerepOypr :
Jlanp, 2012. — 448 c. — Pexxum nocryna: https://e.lanbook.com/book/3799

[3] Jlecun, B.B. OcHOBBI MeTOIOB ONTHMHU3AIMH [ DIEKTPOHHBIH pecypc] : yued. mocodue / B.B.
Jlecun, FO.I1. Jlucosen. — DnektpoH. naH. — Cankt-IlerepOypr : Jlans, 2016. — 344 c. —
Pexxum noctyna: https://e.lanbook.com/book/86017.

[4] Kpytukos, B. H. Metoas! ontumusanuu: yued. mocobue / B. H. Kpyrukos; Kemeposckwuii roc.
yH-T. — Kemeposo, 2011. - 91 c.

JlononHuTeNbHAs
[5] Kysnenos, A.B. Beiciuas matemaTtuka. MaTeMaTH4eCKOe IPOrPaMMHUpPOBAaHHE [DIEKTPOHHBIN pecypc] :

yueb. / A.B. Ky3nenos, B.A. CakoBuy, H.I1. Xonoa. — Dnektpon. naH. — Cankr-IlerepOypr : Jlanb, 2013.
— 352 ¢. — Pexxum nocryma: https://e.lanbook.com/book/4550.

4.2. AH®OPMATHUKA
4.2.1. SA3bIKU U METOJbI IPOT'PAMMUPOBAHUSA
OcHoBHas

1. I'ynoB, A. M. ba3bl JaHHBIX M CHCTEMBI yIpaBiieHus 0azamu JaHHbIX. [IporpamMmMupoBanue Ha
si3bike PL/SQL : yue6. mocobue / A. M. I'ynog, C. FO. 3aBo3kun, T. C. Peiin ; KemepoBckuii roc. yH-
T. - Kemeposo : UHT, 2010. - 133 c.

2. I'ynoB, A. M. Bba3bl JaHHBIX ¥ CHCTEMBI YIpaBieHHs Oa3amMH JaHHBIX. [IporpamMmmupoBaHHe Ha
s3pike PL/SQL [Dnexrponnslii pecypc]| : amektponHoe ydeb. mocobue / A. M. T'ynos, C. HO.
3aBo3kuH, T. C. Peiin ; Kemeposckwuii roc. yu-1, Kadgeapa FOHECKO no HOBEIM HH(bOpMaIMOHHBIM
TEXHOJIOTHSIM. - DJICKTPOH. JaH. - Kemeposo : KemI'Y, 2009. - 1 a11. ont. auck (CD-ROM)

3. I'ymoB, A. M. IlporpammupoBanue Ha si3bike PL/SQL [DnmekTpoHHBIN pecypc] : 3IIEKTPOHHBIN
naboparopuslii npaktukym / A. M. I'ymos, C. FO. 3aBo3kun, T. C. Peitn ; KemepoBckwuii roc. yH-T,
Kadenpa FOHECKO no HOBbIM MH(GOPMAIMOHHBIM TEXHOJOTHUSAM. - DNEKTPOH. JaH. - Kemeposo :
KemI'V, 2009. - 1 371. ont. nuck (CD-ROM)

HononaurensHas




4. Bupt, H. AnropuT™bl u CTpYKTYphl AaHHBIX. HoBas Bepcus mius OGepoHa [DIEKTpOHHBIN
pecypc] : yueb. mocobue — DnextpoH. nmaH. — Mocksa : JIMK IIpecc, 2010. — 272 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/1261.

4.2.2. YNCJIIEHHBIE METO/bI

OcHoBHas
[1] baxpamoB, H.C. Uwucnennele MeToabl [DnekTpoHHBIH pecypce]| : yueb. mocobue / H.C.
baxsanos, H.I1. )Kunkos, [.M. KoGenbkoB. — DnekTpoH. naH. — Mocksa : M3marenscTBo
"JlaGopaTopus 3HAHUN", 2015. — 639 C. — Pexum JIOCTYyMa:

https://e.lanbook.com/book/70767.

[2] Yucnennbie meronapl: yu. mocodbue / O. H. I'aBpummna, FO. H. 3axapos, JI. H. domuna;
KemepoBckuii rocynapcTBeHHbIN yHHUBepcuteT. - Kemeporo, 2011. — 238 c.

[3] Bonkos, E.A. Uncnennsie MeTosl [DnekTponHbIii pecypce] : yued. — Dnektpon. nan. — Cankr-IlerepOypr
: Jlanp, 2008. — 256 ¢. — Pexxum goctyma: https://e.lanbook.com/book/54.

JlomomHuTeIbHAS
[4] Mapuyk, I'.I. MeTonbl BBIMUCIMTENBHON MaTeMaTUKH [DIEKTPOHHBIA pecypc] : yueb. mocobue —
Onektpod. nmaH. — Caskr-lIletrepOoypr : Jlamp, 2009. — 608 c¢. — Pexum gocryma:

https://e.lanbook.com/book/255.

5. Kpurepum oueHkH pe3y/ibTaTOB CAa4H IK3aMeHA
PaboThI Mo MaTeMaTHKe U 110 HH()OPMATHKE MPOBEPSAIOTCS KOMUCCUEH, COCTOSIIEH HE MEHEee
YeM U3 TPeX IK3aMEHATOPOB.
Kaxkmas 3agaua oneHuBaercs Mo OauipbHol mkaie: «0», «1», «2», «3». O01as oleHKa 1o
K101 paboTe BBICTABIICTCS KOMUCCHEW IO CyMMe OalioB.
Kputepuu onienku 3a 3aaauy:
- «0» —3aj1aua He pelIeHa;
- «l»—3amava pelreHa 4aCTUYHO, OTBET HE BEPEH, HO UJes pEUICHUS BEPHA;
- «2» — 3a/1aua pellieHa, HO MO X0y PEHIeHUs JOMYIIEHbl BEIYUCIUTENbHbBIE OIUOKY;
OTBET MOXKET OBITh HE BEPEH.
- «3» — 3ajaya pelieHa MOJHOCThIO, OTBET BEPEH, MOTYT OBITh HECYIIECTBEHHBIC
3aMEUYaHus K XOAy pelIeHHUs.
OO01mmas oreHKa Mo ’K3aMeHYy BBICTABISETCS BCEMHU 4ieHaMu KoMuccuu. Kputepuu obmieit
OIIEHKH TI0 CyMMe 0aJlIoB:
- «0O»-«6» — OoIleHKa «HEYIOBIETBOPUTEIHLHOY;
- «7»-«9» — OIICHKA «YJIOBJICTBOPUTEIHLHOY;
- «10»-«12» — o1eHKa «XOpOoIIOY;
- «13»-«15» — o1ieHKa «OTIMIHOY.

6. Oco0eHHOCTH TIPOBeleHHsI 3JK3aMeHa IS MHBAJIMIAOB W JHMI €

OrpaHNYEHHBIMH BO3MOKHOCTAAMH 3I0POBbSI

B mpouecce mpoBeneHus sK3aMeHa IS JIMIl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 370POBbBS
BO3MOXXHO TIPHMEHEHHE aJIallTHPOBAHHBIX (OpM OOYYeHHS ¢ YYETOM HHIUBUIYATHHBIX
ncuxopusnonaorndeckux ocobennocrei. Ilpu ompenenenun ¢GopMm MNpoBeNCHUS HK3aMEHA C
00yJaOIIUMUCA-UHBATHIAMU YYUTHIBAIOTCS PEKOMEHAIMH, JIAHHBIC 10 Pe3yIbTaTaM MEIUKO-
COLIMANILHOM DKCHEPTU3BI, COJAEpXKAIIMECs B WHIMBUAYaIbHOW TIporpamMme peabuIuTaIim
WHBAJIN/Ia, OTHOCHTEIHLHO PEKOMEHIOBAHHBIX YCIOBHIA W BUIOB TPY/a.

IIpn HeoOxomuMOCTH OOydYaroIMecs W3 YHUCJIa HWHBAIWIOB W JIMI[ C OTPaHHYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsSI ITOJIB3YIOTCS CIEIHABHBIMH Pa0OYMMH MECTaMH, CO3JaHHBIMH C
y4€TOM HapYyIIEHHBIX QYHKIIMI W OTpaHUYEHUH KU3HUIESTEIILHOCTH.

s uy ¢ Hapyweruem 3peHus (Cenvlx u ciabosuosuux).

— CIeNHaTM3UPOBAHHOE cTarmoHapHoe pabouee mecto DnCHUC 201;
— CIeNHaTM3UPOBAHHOE CTarmoHapHoe pabouee mecto DnCHUC 221;




— cnenuanuzupoBanHoe MoomibHOe Mecto IMTHOT 301;
— npuntep bpaitns (+110 ans tpancnsiuu Tekcra B mpudT bpaiins).
Jna nuy ¢ napywenuem ciyxa:
— cucrema nHMOpMaMOHHAs IS clabocipimamux crannoHapuas «Mcrox» C-1U;
— OecrpoBoHAS 3BYKO3AMKMCHIBAIONIAS aIapaTypa KOJIEKTHUBHOTO MOJIh30BAHUS: PaJHOKIIACC
(pamnomukpodon) «Coner-PCM» PM-3.1.
na nuy ¢ HapyuweHuem 0nopHo-08UcamenbHO20 annapama.
— KOMIBIOTEPHBIH CTON [UIsl JIMIl C HApYHICHUSMH OIOPHOABUTATEIBHONH CHUCTEMBI C
AJIEKTPOIIPUBOIOM;
— KJIaBHATypa C HAaKJIQJHOM W C KHONOYHOH MBIIIKON C pPAacrojOXEHHEM KHOIIOK CBEpXY
AKkopz;
— OecnpoBojHas Mbiiib Tpekoost 1 [1K Logitech M570;
— KJIaBHATypa ¢ JHKOWCTUKOM ]ISl BRIOOpA KIIABUIIIM Ha I[BETOBOM TIOJIE.

Oco0eHHOCTH ITpolLiecca MPOBEAECHUS HTOTOBOr0 rOCYAapCTBEHHOTO SK3aMeHa!

Hna nuy ¢ napywenuem 3penus 3aJaHUsl 1 MHCTPYKIIMU 10 UX BBINOJIHEHUIO NPEA0CTABISIOTCS
C YKPYHIHEHHBIM HIpUGTOM, Ul CIIENbIX 3aJaHusl OPOPMIISIOTCS pelibe(HO-TOUEUHBIM HIPUPTOM
bpaitnia win B BuUAE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYIIHOTO C IOMOUIbIO KOMIIBIOTEpPA CO
CHeLUaTU3UPOBAHHBIM POrPAaMMHBIM 00€CIIeUeHUEM JUIsl CIIENbIX, JIMO0 3auuThiBatoTca UM. [Ipu
HEOOXOAMMOCTH OO0EeCIeYrMBaeTCs WHIMBHAYyalIbHOE paBHOMEpHOE ocBemieHne He meHee 300
JIOKC, MPEJOCTaBIIAETCS YBEJIUYMBAIOLIEEe YCTPOIMCTBO, a TakXe BO3MOXHOCTb HCIOJIb30BATh
COOCTBEHHOE YBEJIIMYUBAIOLIUE YCTPOHUCTBO.

Hna auy c uapywenuem ciyxa IUJAKTUYECKUH Marepuan (clal-npe3eHTaluu JIEKLUUH,
3aJaHisi U MHCTPYKIMH K WX BBIMOJHEHHUIO) TPEIOCTABISIOTCS B MUCBMEHHOW (hopMe HiH
9JIEKTPOHHOM BHJE Ipu HeoOxogumocTH. OOecreyuBaeTcsi HalIW4Me 3BYKOYCHIIMBArOILEH
annaparypbl KOJUIEKTUBHOTO II0JIb30BaHMSI, P HEOOXOJMMOCTH CTYIEHTaM IpPEeAOCTaBISIETCS
3BYKOYCHWJIMBAIOIIAs alllapaTypa HHAUBUAYAIBHOTO OJb30BaHUS.

Mna nuy ¢ madgcenvimu  HapywienuAMu peuyu TEKYIIHMW M IMPOMEXYTOYHBIM KOHTPOJIb
IPOBOJSTCS B MUCbMEHHOM (popme.

[Tpr HEOOXOOMMOCTHU UYya ¢ HAPYULEHUAMU OB8USAMENbHBIX (YHKYUL HUNCHUX KOHeUHOCmel
NUCbMEHHBIE 3aJaHUsl  BBIIOJHSAIOT JUCTAHLUMOHHO, TpPU 3TOM B3aUMO/JICICTBUE C
npenogaBarenemM ocymectBiusgerca udepe3 DUOC; sk3ameH mpoBoautcs B 1 u 2 OJIOYHBIX
ayIUTOpUAX WU B ayauTopusx 8§ u 2 kopnycoB Kem['Y.

Hna nuy ¢ HapywieHuAMU 08U2AMENbHBIX (DYHKYULL 6EPXHUX KOHEUYHOCMeEl Ul OMCYMCmeuem
6EPXHUX KOHeuHoCmell TIUCbMEHHbIE 3aJlaHUsl BBINOJHAIOTCS JUCTAHIMOHHO, IPH O3TOM
B3aMMOJEICTBHE C IpenoaasareneM ocyuniectsisiercs uepe3d DMOC; sk3amMeH craércs B yCTHOM
dopme.

[Tpy HEoOXOIUMOCTH JIMIY C OFPAHUYEHHBIMU BO3MOKHOCTSIMM 3/I0pPOBbSl MPEJOCTABISAETCS
JIOTIOJTHUTEILHOE BpeMs Ul BBIMOJHEHUS 33JaHUN U C/ayM 3K3aMeHa, Ho He Oonee yeM Ha 0.5
yaca.

CTyneHThl ¢ OTpaHMYEHHBIMH BO3MOKHOCTSIMU 3[I0POBBS CAAIOT SK3aMEH B OJHOM ayJIUTOPUHU
COBMECTHO C MHBIMHU 00YyYaIOUIMMHUCS, €CIIH 3TO HE CO3JaeT TPYAHOCTEN i CTYIEHTOB MPU claye
sk3aMeHa. CTyIeHTBhl ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBBSl B Cllydyae HEOOXOAMMOCTH
TaK)ke MOTYT CAaBaTh 3K3aMeH M0 MHAUBUAYAIIbHOMY I'padUKy B JUCTAaHIIMOHHOM (popme.

CTyneHThl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbS MOTYT B IPOLIECCE MPOXOKIECHUS
UTOTOBOT'O KOHTPOJISI MOJIb30BAThCS TEXHUUECKUMHU CPEJICTBAMHU, HEOOXOTMMBIMHA UM B CBSI3U C UX
VHAUBUAYaIbHBIMU OCOOEHHOCTSIMHU.

JlomyckaeTcss MpUCYTCTBUE B ayJUTOPUU BO BpEMS CHaud 3K3aMEHa aCCUCTEHTAa U3 4ucia
pabotHukoB KemI'V wmnm npuBned€HHBIX UL, OKa3bIBAIOIIMX CTYAEHTaM C OrpaHUYEHHBIMU
BO3MOXHOCTSIMH 37I0POBbsl HEOOXOJMMYIO TEXHUYECKYIO ITOMOIIb ¢ YYETOM UX MHIUBUAYAJIbHBIX
ocoOeHHOCTel (3aHATH paboyee MecTo, IepelBUraThCsi, MPOYMUTaTh M O(OPMUTH 3aJaHUE,
00IIaThCs ¢ MPEToIaBaTeNIMH).




OcoOble ycioBUS NPEAOCTABISIIOTCS CTYAEHTaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS
HA OCHOBAaHWM  3asBIICHUS, COJACPXKAIIErO CBEACHHS O HEOOXOIUMOCTH  CO3JaHUS
COOTBETCTBYIOIIUX CIEIIUAIBHBIX YCIOBHA.




