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1 HOACHUTEJIBHAS 3AIIMCKA

1.1 Heap aucuMnanHbl: GOpMUpPOBAHUE y CTYJECHTOB KOMIIETEHTHOCTH B 00JIACTH OII-
TUMHU3AIUN ¥ UCCIICIOBAHUS ONEepalliii HA OCHOBE M3Y4YCHHS 0a30BBIX MOHSATUH, IPUHIIUIIOB H
METOJIOB MaTeMaTH4YE€CKOI0 MOJICTHUPOBAHUS ONEPALIUNA, COCTABIISIIOIIMX OCHOBY TEOPUH ONTH-
MU3aIUHU, U 03HAKOMJICHHUSI C OCHOBHBIMU TUIIAMU 33/1a4 U METOJAMU UX PEIICHUS IJIs PAKTH-
YECKOT0 MPUMEHEHUSI.

1.2 Mecto aucuumiaunsl B cTpykrype OOIIL: uctumnuna «MccnenoBanue onepa-
LUI» OTHOCHUTCS K AMCLUUIUIMHAM MPEAMETHOr0 MOIYJs Mo MHPOpMATUKE YacTH, popMupye-
MOM yyacTHHKaMu oOpa3oBaresbHbix oTHomeHui 1 (51.B.02.09).

CopnepkaHue IUCLUIUIMHBI MOMOXXET (OPMHUPOBAHUIO LIEIOCTHOM HH(DOPMAIMOHHON
KYJIbTYpBI IEIarOroB 10 HHPOPMATHKE.

1.3 IlncuumiinHa HanpaBjieHa Ha (pOpMHUpPOBaHUE CaeAyHIInX Komnerenumii: [1K-

— IK-2. CriocobeH ocymecTBIATh MEJarorHiecKyro JIesSTeNbHOCTh MO0 MPO(UIBHBIM
npeaMeTam (IUCLUIUIMHAM, MOJYJISIM) B paMKaX MpPOrpaMM OCHOBHOI'O OOIIETr0 U CPEIHEro
o0miero o0pa3oBaHus, HHAMKATOPAMH JTOCTHKEHUS KOTOPOH SBISETCS:

e [IK-2.2 Biajgeer OCHOBHBIMH TOJIOKEHUSIMHU KJIACCUUYECKUX Pa3/Ie]IOB MaTeMaruye-
CKOM HayKH, CHCTEMOM OCHOBHBIX MaTEMaTUYECKUX CTPYKTYP U METOJIOB.

o [IK-2.5 [IpumeHsieT MaTEMAaTHYECKUN SI3bIK KaK YHHUBEPCATHHOE CPEJICTBO MOCTPOE-
HUS MOJIENIU SIBJIEHUH, MPOIIECCOB, JUISl PEIICHUS MPAKTUYECKUX U IKCIIEPUMEHTAIbHBIX 3a/1a4,
OMIIMPUYECKOHN IIPOBEPKU HAYUHBIX TEOPHIA.

1.4 IlepeyeHb NJIAHUPYEMBIX pe3yJbTATOB 00y4eHusl. B pesynbrare uzyueHus auc-
LUIUIMHBI CTYAEHT JOJKEH
3HATh:
— OCHOBHBIE IOHATUS MCCIIEIOBAHUS OllEpaLluii;
— pa3iMyHbIE KJIACChI 3ajiay MCCIIEeI0BAHUs ONEepaLui;
— OCHOBHBIE ATaIlbl ONEPALIMOHHOIO UCCIIEJOBAHUS;
— OCHOBHBIE MOHATUSA U METOJbl TEOPUM JIMHEHHOIO IIPOrpaMMHUPOBAHUs, CETEBOIO IUIAHU-
pOBaHMsI, TEOPUHU UTP.
yMeTb:
— HCII0JIb30BaTh 3HAHUS 110 MCCIIEJOBAHUIO ONlepaluii B MPo(hecCHOHAIBHON AEATENbHOCTH.
BJIAJIeTh:
— OCHOBHBIMM IIPUEMAMM U METOJAMU PELICHMS 3a/1a4 HUCCIIEN0BAaHUs Olepaluil.

1.5 O6masi TpyA0eMKOCTh THCHUIIMHBI «lcciienoBanue omepanuii» cocTaBisieT 2
3a4yeTHble eauHuIlbl (1anee — 3E) (72 yaca).

[Iporpamma npegycmaTpuBaeT U3ydeHUE MaTepuaia Ha JCKIUSIX U JJadOpaTOpHBIX 3a-
Hatusx. [IpeagycMoTpena camoctosiTeNnbHas paboTa CTyIEHTOB O TeMaM U pazzaenam. [Iposep-
Ka 3HAHUW OCYIIECTBIsIETCA (PPOHTATBHO, MHIUBUIYATHHO.

1.6 O0bem AMCHMIIMHBI M BUABI Y4eOHOH 1esiTeIbHOCTH

O0beM IMCUMIIMHBI M BUAbI Y4e0HOH 1eATeJIbHOCTH

Bun yuebHol paboThI Bcero yacos Cemectp 10
OO0m1ast TpyJ0€MKOCTh 72 72
AyIUTOpPHBIE 3aHATHS 36 36
Jlekuun 14 14
JlaGopatopHble paboThI 22 22
CamocrosiTenbHas padora 36 36
By HTOroBOro KOHTPOJISL: 3a4eT




2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2.1 Ouynas ¢popma o0y4eHHs

YyeOHo-TeMaTHYeCKHil IJIaH

AyIMTOpHBbIE 3aHATHS
Camocrosi-
HaumenoBanue Bcero
Jlabopa- | TenbHan
TeM (pa3aeioB) 4acoB
Jlexunn TOPHbIE pabora
padoThI
1. [IpeameT ucciieIoBaHUs ONepaIuii ¥ ero 5 5 2 2
METOJ10JIOTUSl.
2.JIuneitHoe nporpamMmmupoBanue. [loctanoBka
3a/1a4d JTMHEHHOTO MPOrpaMMHPOBAHUS 10 2 2 6
(3JIII).
3.0cHoBHbIie cBoiicTBa 3JIII. ['eomeTpuueckas
MHTEpHpeTanus U rpaguyeckoe peneHne 12 2 4 6
3JIII.
4.CuUMILIEKC-METO/I. 12 2 4 6
5.TpaHcriopTHas 3a1a4a U METO/IbI €€ pellie-
PAHCTiop A ARLECP 12 2 4 6
HUSL.
6.CeteBoe IIaHUPOBAHHUE. 9 2 3 4
7. Teopus urp. Irpsl AByX y4aCTHUKOB C HY- 11 5 3 5
JIEBOM CYMMOI.
Bcero 72 14 22 36
HNuTepakTHBHOE 00yUeHHe 0 TUCHUILINHE
Ne Bun 3a- | PopMa HHTEpaKTUBHOIO 3a- Koi-Bo
Tema 3anaTus
/T HATHUS HATHUS 4acoB
1 | [Ipenmer uccnenoBanus omne- J Jlexuus-nuckyccus 2
pauuii ¥ €ero METO10JIOTUsl.
2 | CuMIUIeKC-METOA. JIb Pabota B mapax 2
3 | TpancnopTHas 3aa4ya 1 Me- JIb PaGora B mapax 2
TOJIbI €€ PeIlCHUS.
Bcero 6

3 COAEP)KAHUE TEM (PA3EJIOB)

1. TPEJMET MCCJIEJJOBAHHS OIIEPALIUI 1 ETO METO/IOJIOT' M.
HcTtopust 1 COBpeMEHHBII cTaTyc TEOpUU NpuHATUS perieHnid. OcHoBHbIE MOHATUSA. Oc-
HOBHBIE ATaIlbl ONEPALMOHHOT0 uccieaoBanus. Kinaccupukanus s5KOHOMUKO-MaTeMaTHYeCKUX

MOJIEJIEN.

2. JIMHEMHOE ITPOTPAMMUPOBAHME. TTIOCTAHOBKA 3AJJAUYM JIMHEM-

HOI'O ITPOI'PAMMMPOBAHU L.

JluneitHoe mporpaMMHUpOBaHHE KaK WHCTPYMEHT MAaT€MaTH4YeCKOro MOJEIMPOBAHMUS.
OcHoBHas 3a1aua nuHenHOro nporpammupoBanust (3JIIT). dopmer 3JII1.




3. OCHOBHBIE CBOMCTBA 3JIII. TEOMETPUYECKASI UHTEPITIPUTALIMS U
I'PAONYECKOE PEHIEHUE 3JIII.

CgoiictBa 3JIII. Onopuble pemienus. basuc onopHoro miana. I'eomeTpuyeckas HHTEP-
nperanus u rpadguueckoe perenue 3J1I1.

4, CHUMIUIEKC-METO..
Cummiekc-metoa. MoaupuupoBaHHBIN CUMILIEKC-METO 1. BBIPOKIEHHOCTD.

5. TPAHCIIOPTHAA 3AJJAYA 1 METO/IbI EE PEIIIEHU .
TpancniopTHas 3a1a4a U €€ cBOMCTBA. MeTo ] OTEHINAJIOB /JIsl PEIIEHUs TPAHCIIOPTHOM
3a7jaui. 3aKpbIThIE U OTKPBIThIE MOJIENU. TPaHCIOPTHBIE 33Ja4l C OTPAaHUYECHUSAMHU.

6. CETEBOE IVTAHMPOBAHUE.
OcHoBHble ToHATUA. CeTeBasi MOJIENIb U €€ OCHOBHBIC 3JieMeHThI. [locTpoeHue cereBbIx
rpaduxoB. BpeMeHHbIe TapaMeTpbl CETEBBIX IPaduKOB.

7. TEOPMS UI'P. UTPHI JIBYX YYACTHHUKOB C HYJIEBOU CYMMOX.

OcHoBHbIe oHATUS Teopun Urp. Knaccugukanus urp. Urpa nByx i ¢ HyJ1eBOW CyMMOI.
BepxHss v HUOKHSAS LIEHA UTPBI, YCIIOBUE CEIJIOBOM TOUKH.

CMmemaHHble CTpaTernd. AHAJUTUYECKOE pelieHne urp Buaa 2x2. I'padudeckuii Meton
peleHus urp Buaa 2xn u mx2. Pemenue urp Bujga MxN METOJOM JIMHEMHOIO MporpaMMHpoOBa-
HUSL.

4 METOJAUYECKHUE PEKOMEHJIALIMM (YKA3ZAHMSI) 1JISI CTYAEHTOB IO
U3YUYEHUIO JUCLHMUILIUHBI

4.1 O0mue MeToAMYECKHE PEKOMEHIANH

JucuumiuHa M3ydaeTcss CTYAEHTaMH B  ayAUTOPHSIX, MpeIHA3HAYCHHBIX JUIS
NPOBE/ICHUS JIEKLIMOHHBIX, TPAKTUYECKUX U TAOOPAaTOPHBIX 3aHATHH.

Kypc nexuuii ctpouTcss Ha OCHOBE YETKUX MOHATUI U (OPMYJIHPOBOK, TaK KaK TOJIBKO
OpU TakoOM TOJXO/A€ CTYACHThl MPHUOOPETaloT KyJIbTYypy aOCTPaKTHOTO MBIIUICHUS,
HEOOXOAUMYIO Ui BBICOKOKBATM(PHUIIMPOBAHHOTO OakajiaBpa B JIFOOOW OTpaciyd 3HAHUM.
W3noxeHne marepuana JOHKHO OBITh MO BO3MOXHOCTH MPOCTHIM U 0a3MpOBAThCS Ha YpOBHE
pa3syMHOM cTporoctu. M3i0kKeHHue TEOPEeTHYECKOro MaTepuana IUCUHUIUIMHBL JOJIKHO
IPEIIEeCTBOBATh JAOOPAaTOPHBIM M MPAKTUUECKUM 3aHATHUSM.

BuumarensHOE ciyliaHue JEKUUHU, YSICHEHHE OCHOBHOTO €€ coiepraHus, KpaTkas, HO
pa3bopumBasl 3amUCh JEKIMHU - YCIOBHE YCIEIIHOM CaMOCTOSATENbHOW paboThl KaXKIoro
ctyaeHTa. [loatomy cTyAeHThI 00s13aHbl HE TOJBKO BHUMATEIBHO CIIYIIATh MPENOoiaBaTessl, HO
M KOHCIIEKTUPOBATh M3JaraeMblii UM Mmarepual. IIpu 3ToM KOHCHIEKTHMpOBaHME MaTepuaia
npejcTaBisieT co0OiM  3amMch OCHOBHBIX TEOPETUYECKUX IMOJIOKEHUM, PpacCy ACHUMH,
U3JIaraeMbIX JIEKTOpoM. Hy’KHO OMHHTB, YTO KOHCIIEKTHUPOBAHME JIEKLIUH TAET CTYJAEHTY HE
TOJIbKO BO3MOKHOCTH IOJIb30BAThCS 3aMHUCIMH JEKIUI MPU CaMOCTOSITEIbHON MOATOTOBKE K
3aHATUSAM U 3a4eTy, HO U TIy0ke M OCHOBATeNbHEH BHUKHYTh B CYIIECTBO H3JaracéMbIX B
JIEKIIMU BOIIPOCOB, JIyYIlle YCBOUTH M 3allOMHUThH T€OpEeTHYEeCKUil Marepuall. PexomeHnayercs
BBICKA3bIBAEMOE JIEKTOPOM IIOJIOKEHUE 3alMCBIBATh CBOMMHM cioBaMu. llepen 3ammcbro Hano
1ocTapaThCsl BHa4Yajie MOHSITh CMBICT CKAa3aHHOTO, HEOOXOIUMO CTapaThCsl OTIEIUTH TJIaBHOE
OT BTOPOCTENIEHHOI'O M, IPEXKIE BCEro, 3anMcarb OCHOBHOM Marepuan. KadecTBo 3ammcu
JIEKI[MH, KOHEYHO, BO MHOIOM 3aBHCUT OT HAaBBIKOB KOHCIIEKTHUPYIOILEro, OT €ro oOImiei
HOJATOTOBKH, OT COOOPa3UTEIbHOCTH, OT YMEHHUS HM3Jarath MPEnogHOCHMOE MpernoiaBaTeieM
CBOMMH CJIOBaMH.



Baxxnoii ¢opMoii camMOCTOSATEIBbHON pabOThI CTyJCHTA SIBISETCS CHUCTEMaTHYeCKas U
IUIAaHOMEpHAsl IMOJATOTOBKA K NpaKTU4YecKoMy 3aHATHIO. Hammume pa3bopumBOro, KpaTKOro
KOHCIIEKTa JIKIUM MO3BOJAT CTYAEHTY 3aAyMaTbCsi HaJ MPOYUTAHHBIM JIEKIIMOHHBIM
MaTepHajoM, H3yYUTh CHEIHAIBHYIO JIUTEPATYPY MO TEME JICKIIHH.

[Tocne nexuuu CTYJEHT AOJKEH TO3HAKOMUTHCS € IUIAHOM IIPAKTUYECKOI0 3aHATHUS WIH
C COOTBETCTBYIOIIEH TEMOW 3aHATHA 1O MporpaMmme JUCHUIUTMHBL. OH yACHSET 0053aTelIbHYIO
U JIONOJHUTENIBHYIO JIUTEpaTypy, KOTOPYIO HEOOXOIMMO IpOYMUTaTh, H3YYUTh H
3aKOHCHEKTHPOBaTh. OOBIYHO Pa3bACHEHHE MO ITHM BOIPOCAM CTYACHTHI MOJYYarOT B KOHIIE
HPEIbIAYIIEro MPAKTUYECKOrO 3aHATUSA, KOTAA MPernoAaBareslb OOBABISET OYEPEIHYI0 TEMY
3aHATHUS M KPATKO PACCKA3bIBACT, KAaK K HEMY TOTOBUTHCS.

3aKIIFOYUTENIBHBIM ATAIIOM B CAMOCTOSITEIbHON paboTe CTy[AEHTa SIBIISETCS TOBTOPEHHE
Marepuana 10 KOHCIEKTY, KOTOpO€ CIOCOOCTBYET SCHOMY IIOHMMAaHHIO M TIIyOOKOMY
oBJaieHuIo MarepuaioM. Ho 3ta pabora MoxxeT ObITh IIPOJI€JIaHa HEMOCPEICTBEHHO HAKaHYHE
NPAaKTUYECKOTO 3aHSATHS.

IIpu pabore ¢ JsuTEepaTypod TIJIaBHOE BHUMAaHHME CIEAyeT YJIeNIATh OCHOBHOM
pexoMeHiyeMol ureparype. JlononHuTenbHas JuTepaTypa npeJHa3HaueHa JJisl PacluupeHus
KpYyro3opa CTyAieHTa U o0ecreyuBaeT (OpMHUPOBAHUE JIOTOJHUTENBHBIX MPOPECCHOHATBHBIX
3HAaHUM, YMEHUI U HABBIKOB.

JUis  yCHEUIHOro YCBOEHHUS IUCHMIUIMHBI HeoOXoJuMma NpaBUiIbHas OpraHu3alus
CaMOCTOSITENIHOM paboThI CTYIE€HTOB. DTa paboTa J10JIKHA COAEPKATh:

— peryispHylo (eKeHEe[elbHYI0) MpopadOTKy TEOPEeTHUECKOro MaTepuana Io
KOHCIIEKTaM JIEKIIUH 1 y4eOHHUKaM;

— PEryjsipHYIO (e)KeHeI[eJ'IBHy}O) NMOATOTOBKY K INPAKTUYCCKUM 3aHATUAM;

— BBINIOJIHEHHWE CaMOCTOSTENbHBIX PadOT, MOArOTOBKY K YCTHOMY ONpOCY (TE€pedHU
COOTBETCTBYIOIIUX BOIPOCOB M 3a7aHuil ipuBeAeHbI B 11.6.3 PILJT).

Oco0oe BHHMMaHHWE TpPHU OpPraHU3alMU CAMOCTOATEIbHOW pPabOTHI ClieyeT YIEIHUTh
IUIAHUPOBAHUIO  MOAroTOBKM.  IlmaHupoBaHme —  BaxkHbIM  (QakTOop  OpraHusalnuu
camocTosTeNnbHOi paboTel. OHO, BO-TIEPBBIX, MO3BOJIAET BUACTH NEPCIEKTUBY padOTHI,
BBISIBJISITh, PAcIpeesisiTh BPEMs U UCII0JIb30BaTh €ro [0 CBOEMY YCMOTpPEHUI0. Bo-BTOPBIX, OHO
JUCLHUIUIMHUPYET, MOMYMHAET TNOBEICHHE CTyJIeHTa LelsiM yueObl. B cBs3m ¢ 3tum
00s3aTeNbHO CIIEYeT IJIAaHUPOBAaTh CBOIO CaMOCTOSATENbHYIO paboTy B Mpeaenax HeIemH.
ITocne TOro, Kak COCTaBJIEH IUIAH, €r0 CIEIYET CTPOro BBITONHATH. [IpaBUIBHO yUnTBIBas CBOE
BpEMsI M pacHpelesisisi €r0 B COOTBETCTBUU C PACIIMCAHUEM 3aHATUHM, CTYAEHT MpPHU CTPOrOM
COOJIIOJIEHMM HaMEUYEHHOTO IUIaHAa CMOXKET BBLACIUTH JOCTATOYHOE KOJIMYECTBO YacOB JUIS
CaMOCTOSITENIbHOM pabOThI.

B cnyuae nosiBneHus: Kakux-i1nbo BOIPOCOB CIEeAyeT 00palaThesl K MpPenoiaBaTenio B
4achl €ero KoHcynbTauui. Kpurepuem kadecTsa yCBOGHHUs 3HAHMW MOTYT CIY’KUTh aTTeCTaly-
OHHbIE OLIEHKH I10 JAMCLUIUIMHE U TEKyIIHE OLEHKH, BBICTABJIsIEMble IIPENoaBaTesieM B Teue-
HUE CEMECTPA.

4.2 MeToanyeckue peKOMeHAAIUN N0 MOAT0TOBKE K JEeKI[UAM

B xoze 1eKIMOHHBIX 3aHATHI HE00XO0AMMO BECTH KOHCIEKTHPOBAHUE Yy4eOHOIro mare-
puana. O0GpaiaTh BHUMaHNE Ha KaTeropuu, (GopMyIMpOBKH, paCKpBIBAIOIINE COACPKAHUE TEX
WIM WHBIX SIBJICHUH U NPOLIECCOB, HAYYHBIE BBIBOABI U MpaKTUUYECKHE pekoMeHaanuu. JKena-
TEJIbHO OCTaBUTHh B PabOUMX KOHCIEKTaX IOJIsI, HA KOTOPBIX JeJaTh MOMETKU U3 PEKOMEHI0-
BaHHOM JMTEpPaTyphl, AOMOJHSIOMME MAaTepHall MPOCIYIIAHHON JIEKIUHU, a TaKXe MOAYEPKH-
Barolye 0co0y0 BaXXKHOCTh T€X WJIM MHBIX TEOPETUUYECKHUX IMOJIOKEHUH. 3aaBaTh MpenojaBa-
TEJII0 YTOYHSIOLIME BONPOCHI C LENbI0 YSCHEHUS TEOPETUYECKUX IOJIOKEHUH, pa3peleHus
CIIOPHBIX CUTyallui

OCHOBHBIM BHUJOM BHEAYAUTOPHOW CaMOCTOSTENBHOM pabOTHI CTYIEHTOB SBISETCH:
dbopMHUpOBaHKE W YCBOCHHE COJIEP)KaHMS KOHCIIEKTA JICKIIMKA Ha 0a3e peKOMEH/IOBAHHOW JIEK-



TOpPOM Y4eOHOM JUTEpaTyphl, BKIOYas WHPOpPMAIMOHHBIE 00pa30BaTelbHBIE PECYPCHI (DJIEK-
TPOHHBIE YUEOHHUKH, HJIEKTPOHHBIE OMOTUOTEKHU H Ip.).

4.3 MeToanyecKkue peKOMeHIalUH 10 MOATr0TOBKE K JIa00PaATOPHBLIM 3aHATHAM

N3ydenne MUCHUTUTMHEI TpeOyeT OT CTYJCHTA MOCTOSTHHON U CUCTEMATHYECKOW pabOThI
HaJ yuyeOHbIMU MaTepuanamu. [lepen BoinonHeHneM paboThl CleAyeT U3YyYUTh TEOPETUUECKHI
MmaTepuai. Bee mabopatopHbie pabOThI JOKHBI BBITIOIHSATHCS BO BPEMSI Ay IMTOPHBIX 3aHSATHIMA
B KOMIIBPIOTEPHOM KJIacCce B IOJIb30BATEIHCKOM MPOGUIE C HUCIOIb30BAHUEM METOAMYECKUX
pEKOMEHJIalui K J1ab0paTOpHOMY MPAKTUKYyMy MO JUCHUIUIMHE. Pe3yiabTaThl paboThl coxpa-
HATh B Cucteme anektpoHHoro ooydenus (CO0) BI'TIY. MHorue 3amanus CONPOBOXKIAOTCS
TEOPETUUECKUMHU CIPAaBKaMU M METOAMYECKUMHU pekoMeHAanusMu. CHUCTEMHBIN MOAXOA K
OMMCAHUIO U3YYaeMbIX SBJICHUHN MPEICTABICH B TECHOM B3aWMOJCUCTBUU C YK€ U3yUYEHHBIMU
CTyJeHTamMu (peHOMEHAMH | MPOOJIEMaMHU.

B nporecce moAroToBKH K 3aHATUSIM PEKOMEHAYETCSI B3aUMHOE 00CYXICHHE MaTepua-
J1a, BO BpeMsi KOTOPOTO 3aKPEIUISIOTCS 3HAHUS, a TAK)Ke MPUOOpeTaeTcs MPaKTUKA B U3JI0XKE-
HUU U Pa3bsSCHEHUH MOTYYCHHBIX 3HAHUN, Pa3BUBACTCS PEUb.

44  MeToauyeckne yKa3aHHs K CAMOCTOATEIbHON padoTe CTY/1eHTOB

Jsist yCHEeNmHOro YCBOCHHUS TUCIUILTUHBI He00X0IMMa MPaBUIIbHAS OpraHU3alus CaMo-
CTOSATEIBHOU PabOTHI CTYJACHTOB. JTa paboTa JOKHA COJIEPIKATH:

—PperyJspHyI0 IpopabdOTKy TEOPETHYECKOTO MaTepHara,

—PEryJISIPHYIO MOJATOTOBKY K JIA0OPAaTOPHBIM 3aHSATHSIM;

—peryJisipHOe peUICHWE WHAMBHUIYaJlbHBIX W JOMAIIHUX 3a/Ja4 M YHOPaXHCHHH,
3aJjaBaeMbIX MIPEIOIaBATENIEM.

—aKTUBHYIO pabOTy Ha JIEKIIMOHHBIX U JTAOOPATOPHBIX 3aHATHUSAX.

4.5 MeToanueckue peKOMeHIAIUN MPeNnoaaBaTe 0

OCHOBHBIE TEOPETUYECKHE BOMPOCHl PACCMAaTPUBAIOTCS B JIEKLIMOHHOM KYpCe, IIpaKTH-
yecKasl 4yacThb Kypca peanusyercs uyepe3 gadopaTopHble 3aHATHs. CTyIEHThI BBIIOJHSIOT MIPaK-
TUYECKUE 3aJaHMsl 107 PYKOBOJCTBOM IpENoJaBaTelis, TEOpeTHYecKas MOATOTOBKAa K HHUM
OCYILIECTBIISICTCS 3 CUET BPEMEHH, OTBEJICHHOTO Ha CAaMOCTOSTENIbHYIO padoTy.

OCHOBHBIM BHJIOM JESTEIHOCTH IPU U3yUYEHUH Kypca SBJISETCS IpakTHueckas padora
C MaTepuajgaMH JIEKIUI, peKOMEHA0BAaHHOMN JIUTEPaTypOM, JOTIOIHUTEIbHBIMUA HCTOYHUKAMHU U
AIIEKTPOHHBIMU 00Pa30BaTEIbHBIMU PECYPCAMHU.

Jlisi BBIOJTHEHHUS HEKOTOPBIX paboT HeoOxoauM aocTyn k Cucreme 3JIeKTPOHHOTO
o6yuenust (C20) BI'TIY, rae pa3MmenieHsl UCMOIb3yeMble B YYEOHOM TIpoliecce KypChl U pe-
cypcsl. Jlorun u napons 118 goctyna npenojasarens noiaydaer B [IO0 BITIY u Beimaer rpyn-
e B Hauaje u3y4eHus Kypca.

YuebHo-MeTOqHYECKOE 00ecnedeHHe CAMOCTOATEIbHOMH Pa00ThI CTYIEHTOB 110
aucuuminne Mceiienosanue onepaunuii

KoauuecTBO 4acos,
.| B COOTBETCTBHH C
HanmenoBanmue pasaeia ®opMbI/BH/IBI CAMOCTOSITEIbHOM
(TeMbI) AUCHUNIMHBI padoThI yuebHo-
TEeMATHYECKUM ILj1a-
HOM
[Ipeamer uccnenoBanus one- | [logroroBka k ycTHOMY OIpoOCy.
panuii ¥ ero MeTOI0JIO0THsl. N3ydyeHne 0OCHOBHOM U JIOMTOTHU-
TEJIBbHOM JIUTEPATypPhI IO TEME JIEK- 2
nuu. Pabota ¢ pecypcamu MaTEp-
HET.
JIuHeitHoe mporpaMMHpOBa- IToaroToBka K yCTHOMY ONPOCY. 6
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nue. IlocraHoBKa 3a/1auu JIH-
HEWHOTO MPOrpaMMHUPOBAHUS
(3JIID).

N3ydyeHne OCHOBHOW U JIOITOJIHU-
TEJIbHOU JIUTEPATYpPHI IO TEME JIeK-
. Pabota ¢ pecypcamu UuTEp-
HET.

OcHosHble cBoiicTBa 3JII1.
['eomeTpuueckas UHTEpIIpeTa-
s ¥ TpaduecKoe perieHme
3JIIL.

IToaroroBka K yCTHOMY OIIPOCY.
BrinonHenue camocToATeNnbHON
paboTel. PaboTa ¢ KOHCIIEKTOM H
PEKOMEHTyEMOH JTUTEPaTy PO Mo
TeMe€ JICKIIMH JIJIsi CUCTEMAaTU3aIuu
y4ueOHOro Marepuaa.

CHUMILITEKC-METOI.

Brinonnenue camoctTosTenbHON
paboThl. PaboTa ¢ KOHCIIEKTOM H
PEKOMEHYEMOM JTUTEPATY PO MO
TeMe JISKIIUH [Tl CUCTeMaTH3aluu
yaeOHOoro marepuaina. Pabora ¢ pe-
cypcamu MHTEpHET.

TpancnoprHas 3a1a4a U METO-
JIbl €€ PELICHMS.

BrinonHenue camocTosTenbHON
paboThl. PaboTa ¢ KOHCIIEKTOM H
PEKOMEHYEMOM JTUTEPATY PO MO
TeMe JISKIIUH ISl CUCTEMaTH3aluu
yaeOHOoro marepuaina. Pabora ¢ pe-
cypcamu MHTEpHET.

CereBoe MJ1IaHUPOBaHUE.

BrImonHeHne caMoCTOsATENbHOM
paboThl. PaboTa ¢ KOHCIIEKTOM H
PEKOMEHIyEMOM JINTepaTypoi 1o
TeME JICKIMH [T CUCTeMaTH3alluN
yueOHOro Marepuaa.

Teopus urp. Urpsl 1syx
YYaCTHUKOB C HYJIEBOU CyM-
MOH.

Pabota ¢ KOHCTIEKTOM U peKOMEH-
JlyeMOM JINTEPaTypOu IO TEME JIEK-
I[UU 7151 CUCTeMAaTU3allui yueOHO-
ro matepuana. Pabora c pecypcamu
WNuTtepHer.

Bcero yacos

36

5 MPAKTUKYM 110 JIMCHUIIJIMHE

1. TIpenmer uccrienoBaHus ONEpaluii ¥ €ro METOA0IOTHS (24).

OCHOBHBIE ITaIIbI OINCPpaOHHOT'O UCCIICIOBAHUS.
KHaCCH(bHKaHHH 9KOHOMHKO-MaTeMaTUYECKUX MOJIEIIEH.

2. JluneiiHoe mporpaMMupoBaHue. IlocTaHOBKa 3aauu TMHEHHOTO MPOrpaMMHUPOBAHUS

(3J100) (2u).

HOCTpOCHI/IC MaTeMaTHUYEeCKON MOACIN 3a4aUu.

3. OcnosHsle cBoiicTBa 3JII1. ['eomeTpuueckast HHTEpIpETALHs U TpapHUecKoe pere-

aue 3J1II1 (44).

Pemenune 3amau Fpa(bI/IquKI/IM MCTOAOM IT10 TOCTPOCHHBIM UJIN 3aJaHHBIM
MaAaTEMAaTUYCCKUM MOICIISAM.

4. Cummiekc-meroa. (4u)
Pemenue 3a1au Ha IOCTPOEHNE MaTEMATHUECKON MOJIENH U NIEPEXOL K

kaHoHn4ueckoit popme 3JII1.




Pentenue 3JII1 ¢ ucmoinb30BaHUEM CUMILIIEKC-METOA.
Pemenue 3JII1 ¢ ucnonp3oBaHMEM MOJU(PHUIMPOBAHHOTO CUMILJICKC-METO/1A.
[TpakTuyeckas paboTra BBIOJIHSAETCA B Iapax.

TpancniopTHas 3a7ja4a U METOAbI €€ perieHus. (44)
VYipaxkHeHus: Ha IOCTPOEHUE MAaTEMAaTUYECKOW MOJEIH 3aJauu.
Pemenue 3aa4y Ha HaXOXk/IeHUE OA3UCHOTO PEIICHUS C UCIOIb30BaHUEM MIPaBuUIIa ce-

BEpO-3aMa{HOTO yIila U METOJJOM MUHUMAJIbHON CTOUMOCTH.

Pemrenne 3a1a4 Ha HaXOXXIACHUC OIITUMAJIBHOI'O pCHICHUA TpaHCHOpTHOﬁ 3aJa4u.

CereBoe mianupoBanue. (34)

Pemenue 3a1a4 Ha MOCTPOCHHE CETEBBIX TPaAPUKOB.

Penrenue 3amau Ha HaX0XIEHUE JUIS JAHHOTO CETEBOTO rpaduka MmoHOro M KpaT-
YaWIIero MyTH, ITPOA0KATEIFHOCTH BBIITOJIHEHUSI Pa00T, BPEMEHHBIX XapaKTepH-
CTUK COOBITHIA U PadoT.

Teopust urp. Urpbl AByX y4acTHHKOB C HYJIEBOW cyMMOH. (34)

Pemenue 3a1a4y Ha OCTPOEHME MJIATEKHON MAaTPHUIIBI UTPBl, HAX0XK/IEHNUE BEPXHEHN U
HYDKHEH LIEHBI UTPBI, IPOBEPKY YCIOBUS CEJIOBOM TOUKH.

Pemenue urp 2x2 aHaaIUTUYECKUM METOJIOM.

Pemenue urp 2xn u mx2 rpauyeckumM METOIOM.

Pemenue urp mxn MeTo10M JIMHEHHOTO IPOrpaMMUPOBAHMUSL.

[IpakTyeckas paboTa BBIOTHSAETCS B TTapax.

Bcero: 22 yaca

6 IMAJAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISAA (CAMOKOHTPOJIS)

YCBOEHHOI'O MATEPHAJIA

6.1 OneHo4Hble Cpeacrea, moxka3saTeJiu H KPpUTCPUHA OCHUBAHUA KOMIIeTeHII il

HNHpexc

KOMIICTCHIIUN Cpeacreo OICHUBAaHUA

Kpurepun ouennBanus
chopMUPOBAHHOCTH KOMIIE-
TeHI UM

Onenounoe IMoxkazaTenn

[1K-2

JlaGopatopHasi paboTa CTYIEHTY
HE 3aCUUTHIBACTCS €CIIU CTYCHT:
Jomyctun  yucno OmuOOK U

Huzkuit HEJA0YETOB MPEBOCXOAIIEE
(HeyIOBJIETBOPHUTEIBLHO) | HOPMY, IIPU KOTOPOH Mepeceka-
€TCS MOPOTOBBIN MOKA3aTENb;
IIpaBWIIBHO BBINOJHWII MEHEE
MI0JIOBUHBI pabOTBHI.

Ecnu cTyneHT mnpaBUIBHO BBI-
TIOJTHHAJI HE MEHee TTOJIOBHHBI pa-
OOTBI MU TOTTYCTHIT:

He 6omee aByx rpy0nix ommooK;
He Oonee omnoii rpy0oit u of-
HOM HerpyOoi omMOKU U OAHOTO
HE/l0ueTa;

He Gonee nByx-Tpex HerpyObIx
OIINOO0K;

Onny HerpyOyto omuOKy U Tpex
HEJI0UETOB;

JlaGopatopHas
paborta

[Toporossiii
(YIOBJIETBOPUTEIHLHO)




[Ipu orcyTcTBUM OIIMOOK, HO
Opd  HATUMYUHM  YeTHIPEX-TISTH
HEJIOYETOB.

bazoBrIit
(xopor0)

Ecnu ctyaeHt BoinosHuI padoTy
MOJIHOCTBIO, HO JIOITYCTHJI B HEM:
He Oonee omHoit HerpyOoi
OIIMOKK ¥ OHOTO HEJNOYETA;

He ©Gonee aByx Hemode-
TOB.

Bricokuit
(oTnM4HO)

Ecnu crynent:

Beimonnaun paboty 6e3 ommbok
U HEJJOYETOB;

Honyctunn  He 0Oonee OgHOTO
He/loueTa.

[1K-2

YeTHBII onpoc

Huskuit
(HEyJOBIETBOPUTEIHHO

CTyneHT 0TBEUaeT HENpPaBUIbHO,
HEYeTKO U HeyOeAUTEeNbHO, J1aeT
HeBepHbIE (POPMYJIUPOBKHU, B OT-
BET€ OTCYTCTBYeT Kakoe-110o0
IIPEJCTaBICHHUE O BOIIPOCE

[Toporosbiii
(YIOBIIETBOPUTEIHHO)

CTyneHT oTBe4aeT HEeKOHKPETHO,
c1abo apryMeHTHUPOBAaHO U HeE
yOeIUTeNbHO, XOTS M HMEETCS
KaKoe-TO TPEACTaBICHHE O BO-
npoce

bazoBrrit
(xopor10)

CrTyneHT OTBEYaeT B LIEJIOM IIpa-
BUJIbHO, HO HEJOCTaTOYHO MOJ-
HO, YETKO U yOeIUTEIIbHO

Bricokuii
(oTHMuHO)

CraButcs, eciay IPOJAEMOHCTPU-
pOBaHBI 3HaHUE BONPOCA U CaMo-
CTOSITENIFHOCTh MBIIIUIEHUS, OT-
BET COOTBETCTBYET TPEOOBAHUIM
NPaBWIBHOCTH, TOJHOTHI U ap-
I'YMEHTHPOBAHHOCTH.

[1K-2

CamocTrogreabpHas
paborta

Huzkui
(HEeyJOBIETBOPUTENHHO

OTBeT CTYICHTY HE 3aUNTHIBACT-
Csl €CIIH:

— 3ajaHue BBIIOJIHEHO MeEHee,
YeM Ha MOJIOBHHY;

— CryneHt oOHapyKuBaeT He-
3HaHUe OOoJIbLIeH YacTH COOTBET-
CTBYIOIIIETO MaTepuala, JOIycC-
KaeT OmMOKU B (OPMYIHPOBKE
ONpeAeIeHUd W TMpaBUJ, HCKa-
Karolue HX CMBbIcH, Oecrops-
JIOYHO M3JIaraeT MaTepuall.

[ToporoBbiii
(YZIOBIIETBOPUTEIHHO)

3amanue BHIMIOTHEHO Oolee, 4eM
Ha noyioBuHy. CTyZeHT oOHapy-
JKUBAaeT 3HAHWE W TOHUMAaHHE
OCHOBHBIX ITOJIOKCHHUH 3aaHHS,
HO:

— HW3naraer marepuai HEMOIHO
U JIOyCKAaeT HETOYHOCTH B
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ONPENEIECHUHN TTOHATHH;

— He ymeer nocratouno riy6o-
KO W JI0Ka3aTejIbHO OOOCHOBAThH
CBOM CYXIEHHS U TIPUBECTU
CBOHM TIPUMEDHI;

— W3naraer wmarepuan Hero-
CJIEZIOBATEIbHO M JIOIyCKaeT
OIMOKU B S3BIKOBOM OdopmIIe-
HUH U3J1araeMoro.

bazoBsrii (xoporio)

3agaHre B OCHOBHOM BBITIOJIHE-
HO. OTBETHI IPaBUWIBHEIE, HO:

— B orBere pomyuieHsl Malio-
3HAYUTEIbHBIC OIMIMOKH U HEIO-
CTaTOYHO TIOJIHO PACKPBITO CO-
Jiep>KaHKe BOMPOCa;

— He mnpuBemeHsl wWLIIOCTPHU-
pyIoIKe MPUMEPHI, HETOCTATOY-
HO 4€TKO BBIpaKEHO 000011a10-
[IFi¢ MHCHUE CTYJICHTA;

— Jonymeno 1-2 Hemouera B
MOCJCA0OBATEILHOCTH U SI3BIKO-
BOM 0(hOPMJICHUH H3JIaraeMoTo0.

Bricokwuii (0TIM4HO)

3ajaHre BBITIOJIHEHO B MAaKCH-
MalibHOM 00beMe. OTBEeThl MOJ-
HBIC U IPAaBUJIbHBIE.

— CryneHT NoJaHO u3jaraer ma-
Tepuai, JaeT NPaBUIbHOE OIpe-
JICJICHUE OCHOBHEIX ITOHSATHH;

— OOHapyxuBaeT TOHUMaHUE
MaTepuana, MOXeT 000CHOBATh
CBOM  CYXKJCHHS, TPUMEHUTH
3HaHUS Ha MPAKTHKE, NPHUBECTH
HE0OXO0IUMBbIE TPUMEPHI;

— MHWzpmaraer wmarepuan mociue-
JIOBaTEIbHO M MPABWIBHO C TOY-
KM 3pEHUS HOPM JIUTEPaTypHOTO
S3bIKA.

6.2 IIpomekyTOYHAasI aTTeCTAlUs CTYACHTOB IO JUCHHUIINHE

[IpomexxyTouHass arrectanus SBISETCA NMPOBEPKOM BCEX 3HAHUN, HABBIKOB U YMEHUH
CTYZCHTOB, MPHOOPETEHHBIX B Mpollecce M3Y4YeHUs AUCUUIUIMHBL. POpMOI MpoMexyTOUHOH

aTTeCTaivu 110 JUCHHUIIIIMHE SABJIACTCA 3a4CT.

I[J'ISI OLICHUBAHUA PC3YyJIbTATOB OCBOCHUA NUCHHUIIIMHBI NPUMCHACTCA CICAYIOMHUE KPU-

TEpPHUH OLICHUBAHUSI.
Kpurtepun oneHuBanus 0TBeTa Ha 3a4ere

3adeT MpOBOAMTCS MPENoaBaTeIeM B yCTHOW WM TUCbMEHHOU (popme.

HpI/I BBICTABJICHUU OTMETKH YUYHUTLIBAIOTCS:

— COOTBETCTBHE 3HAHUM CTYACHTA I10 O6’bCMy, HayYHOCTH U T'PaMOTHOCTU Tpe60BaHI/I-

M JUCIHUIIIIUHBI,

— CaMOCTOATCIBbHOCTD U TBOp‘IeCKI/Iﬁ oAXO0J K OTBETY HAa BOIIPOCHI;

— CHCTCMAaTUYHOCTDH U JIOTUYHOCTDH OTBETA,
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— XapakTep M KOJIMYECTBO OIIMOOK;

— YMEHHME NPUMEHATh TEOPETHYECKHE 3HAHMA K PELICHUIO NPAKTUYECKUX 3a1ad pas-
JIMYHOU TPYIHOCTH;

— 3HaHHUE OCHOBHOW M JIOTIOJHUTEIBHOM JIUTEPATyPHI;

— CTEIEHb BJIaJICHNS IIOHATUIHBIM aIlliapaToM.

OneHka «3a4TeHO0» CTaBUTCS CTYACHTY, OTBET KOTOPOI'O CONEPKUT:

— 3HaHHWE IPOrPaMMHOI0 MaTepUalIa;

— 3HaHME KOHLENTYaJbHO-IIOHATUMHOTIO anmapara BCero Kypca;

— CTYZIEHT BBIIIOJIHWI BCe JJAOOPAaTOPHBIE U CAMOCTOATENbHbIE Pa0OTHI;

— 3HaHHE PEKOMEHJO0BAaHHOM JINTEpaTyphl 110 KypCy,

— CBHJETENIBCTBYET O CIOCOOHOCTU: CAMOCTOSATENIBHO KPUTUYECKU OLIEHUBATh OCHOB-
HBIE [TOJIOKEHUS KypCa U yBSI3bIBaTh TEOPHIO C IPAKTUKOM.

OreHKa «HE 3aYTEHO» CTaBSATCS CTYACHTY, UMEIOIIEMY CYIIECTBEHHBIE TPOOETbl B 3HA-
HUM OCHOBHOI'O MaTepuaja I10 IporpaMme, CTYJEHT BBIIOJHWI HE Bce JJa0OpaTOpHbIE U caMo-
CTOSITENIbHBIE Pa0OThI, a TaKXKE JOMYCTUBLIEMY MPUHIMIIAAIBHBIE OMIMOKH MPH H3JI0KEHUH
MaTepuaia.

6.3 TunoBble KOHTPOJILHBIE 32 IAaHUSI HJIH HHbIE MATEPHAJIbI, HE00X0AMMbIe J1JIs1
OLIEHKH Pe3yJIbTATOB OCBOEHUS TUCHMUILINHBI

6.3 IlepeyeHb BONIPOCOB M 3aJaHMI1 VI MHAUBHAYAJIBHBIX H CAMOCTOATEJBHBIX PadoT
ITpumepsl 3a1a4 K 1a60pamopHvIM 3aHAMUAM

Ilpumep 1. B nexe 000iHbBIX pabOT NpU PEMOHTE CUJIEHUN aBTOMOOUIIEH MacTep BbIpe-
3aeT U3 CTaH/JAPTHBIX JIMCTOB MaTepHasa BEIKPOHKHU ISTH BUIOB.

[Ipu ucnonb30BaHUM Pa3IUYHbIX JIEKAT Pe3yibTaThl pacKpost ucTta pasHble. Tpedyercs
n3rorosuts He MeHee 5000 Belkpoek kaxxaoro Buaa. Onpenenurs miad packpos. [Ipu aTom ot-
XOIbI JIOJDKHBI OBITh MUHUMAIIBHBI U 33JJaHUE BBIIOJIHEHO. Pe3ynbTaThl pacKposi OJJHOTO JIHCTa
pasHBIMU CIIOCOOAMU CBE/IEHBI B TAONHILY.

Cmoco6 Cunenne Cunenune CnouHka Cnouaka Bokosuna OTx0BI
packpost BOJIUTEIISI mac-pa BOJIUTEIIS mac-pa

1 12 8 22 15 47 1.2

2 17 11 18 13 29 0.8

3 16 14 15 16 11 0.4

Jly1st mocTpoeHust MOJIeTTH HE0OX0IMMO OTBETUTH Ha CJIEIYIONINE BOIIPOCHI:
1) uro siBRIsIeTCsI LIETeBOM (yHKIMEH (CyMMapHbIE OTXO/IbI),
2) 4TO SIBIIAETCS] HEM3BECTHBIMHU B 3a/1a4€ U CKOJIBKO UX (YHCIIO JIUCTOB, PACKPAMBAEMBIX KaX-
JIBIM U3 CIIOCOOOB),
3) xakue YCJIOBHS Ha HEHU3BECTHBIC CIIEAYET YUeCTh (BBIKPOEK KaXKJIOTO THIIA JOJKHO MOy~
yuThcsl HEe MeHee 5000, Bce HeM3BECTHbIE HEOTPULIATENbHBIE U 1IENIbIE).

VYyeT ycrnoBusl 1ENOYNCICHHOCTH 3aTpyAHSET, a MOpPOH JeliaeT U BOBCE HEBO3MOXKHBIM
pelIeHne 3a/1auu, TO3TOMY B CITydasiX, KOTJia OTKa3 OT HETO HE BEAET K OOJBIIUM OIIMOKaM, OT
ATOTO YCIIOBUS OTKa3biBatoTCs. [lOCKONIBKY B Halllel 3ajaye pedb HJET O ThICSuax W3AeTHi,
TO, OKPYTJIMB JI0 IEJIBIX Pe3yJbTaThl pelIeHus 3a1aun 0e3 ydera yCIOBHS IEJI0YNCICHHOCTH,
MBI TIOTyYUM MOTPEIIHOCTH 3aBEIOMO MEHBIIYIO, YeM MOTPEITHOCTh UCXOHBIX NaHHBIX. [lo-
ATOMY B HaIlleM CITy4ae 3TUM yCIOBUEM MOXHO MpeHeOpeyb.

[eneBas ¢pynknus: 1.2x1+0.8x2+0.4x3—min.
OrpanndeHus:

12x1+17x2+16x3 > 5000,
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8x1+11x2+14x3 > 5000,
22x1+18x2+15x3 > 5000,
15x1+13x2+18x4 > 5000,
47x1+29x2+11x3 > 5000,

x1, X2, x3> 0.

Ilpumep 2. JIyis U3TOTOBJICHUS JABYX BUIOB mpoAykiuu P1, P2 ucnonb3yercs Tpu BUAa ChIPbs
S1, S2, S3. 3anackl ChIPbs, KOTHYECTBO CIUHUI] CHIPBSI, 3aTPAUYCHHBIX HA U3TOTOBJICHUE €IUHU-
bl IPOJIYKIIUH, a TAaK)Ke BEJIMYUHA MPUOBLIH, MOIy4aeMas OT pealu3alud eIUHUIBI IPOTyK-
[[UU, IPUBEICHBI HIDKE.

Bun ceippst 3amac ceipbs, T 3arpaThl CHIPhS HA CIUHUILY POTYKITUN
P1 P2
S1 9 1 1
S2 3 0,5 1
S3 3 1 0,5
[TpuObLIb OT AUHUIIBI TPOAYKIIUH, 1 2

CocTaBuTh OIITUMAJIBHYIO IMPOU3BOACTBCHHYIO IIPOIrpaMMy, T.C. TaKoW IJIaH BBIITYCKa IIPO-
AYKIIWH, YTOOBI Ipu €€ peajindaliui MOKHO OBLIO IMOJIYy4YHUTh MaKCUMAJIbHYIO HpI/I6I>IJII).

1.
2.

[lepeuens npumeprvix BONPOCOB K YCMHOMY ORPOCY (EKYUU-OUCKYCCULL)

Urto Ha3bIBaeTCs onepanuen?
Ha3oBuTe OCHOBHBIC 3Tallbl ONEPAIMOHHOTO MCCIICIOBAHUS U IAUTE UX KPATKYIO Xa-

PaKTEpUCTHKY.

3.

No ok

dbopwme.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Knaccugukaius 3KOHOMUKO-MaTEMaTHIECKUX MOJICIICH.

CdopmynupyiTe OCHOBHYIO 3a/1a4y MAaTEMaTHYECKOTO IPOrPaMMHUPOBAHUS.

Jaiite onpeeneHne CeIoBOi TOUKH.

ChopmynupyiiTe J0CTaTOYHOE YCIOBHE ONTUMAILHOCTH.

CdopmynupyiiTe OCHOBHYIO 3a/1a4y JTUHEHHOTO MPOrPaMMHUPOBAHUS B KAHOHUYECKOM

Jlokakute SKBUBAJIEHTHOCTH pa3NuyHbIX Gopm 3amucu 3JII1.

Urto Takoe onopHbIE pereHus?

Kak omnpenensiercst 6a3uc onopHoro riana?

B uem coctout unes cumruiekc-metoaa’?

Kak ocymiecTBisieTcst BBIOOp mepeMeHHOM It BBIBOAA U3 Oazuca?
Kak ocymiecTBisieTcst BBIOOp TIEpeMEHHOM JIsl BBOJIa B 6a3UC?
CXoaMMOCTh CUMILIEKC-TIPOLIEYPHI.

[Ipu3Haky Hepa3pemMMOCTH 3a/1a41 JUHEHHOTO IPOTPAMMHUPOBAHMSL.
Kakoii 6a3ucHBIi T1aH HA3BIBAETCS BBIPOXKICHHBIM?

OO0BsICHATE YKOHOMUYECKHUI CMBICJI JBOMCTBEHHON 3a1a4H.

Kakue cymecTByroT MeTOAbI MOCTPOCHUSI HAYAJILHOTO OMOPHOIO IJIaHA TPaHCHOPT-

HOWU 3amaun?

19
3a1a4H.

20.
21.
22.
23.
24.
25.

ChopmynupyiiTe KpuTepHii ONTUMAIBHOCTH JIJIS IOMYCTUMOTO TUTaHa TPAHCIIOPTHOM

Kpartko chopmynupyiite npeaMeT TEOPHH UTP KaK HAYYHOH TUCIUIUIMHEIL.

UYTo Ha3BIBAIOT «IIEHOW UIPBI»?

JlaiiTe onpeiesieHne TOHATUIO «CMEILIAHHAs CTPATETUSD.

[Ipu kakuX yCIOBUSIX MOYKHO FTOBOPUTH O TOM, UTO UI'Pa UMEET CEIJIOBYIO TOUKY?
YeM 01HO3HAYHO OMPEAEIIAIOTCS MAaTPUUHBIE UTPhI?

B uewm 3akimtoyaroTcsl NpUHIUIIBI MAKCUMUHA U MUHUMaKca?

13



CamocTosTenpHas padora 1o epaguueckomy peweruro 3J111
OO0pa31bpl BapuaHTOB

1. Pemmnts rpaduuecku crnemyrouryto 3JI11:
Haiitn max (min ) Z = 2x, —3x,, ecim
3X, +4x, <24
X, <6
X, — X, =4
X, 20,x, 20

2. Haiiti HanbosbIiee 1 HAMMEHbBIIIEEe 3HAYCHUS (YHKIIHH.
Z =2x11t2x2
IpHU OrpaHudeHusIxX | X1-3x2 < 3
-3x1tx2 =3

x1=0, x2=0

3. Haiitn HanGonbinee 3HaueHne GyHKuuu Z = 2xX1+2x2

IpH orpaHudeHusIx | xi+xe< 4
x1-2x2< 2

x1=> 0,x2=> 0

CamocTosTenpHas paboTa Mo PEIICHUIO Uepbl 08YX YUACMHUKOS
C HY1e8OU CYMMOU

OO0pa3ibl BapuaHTOB

1. OnpenenuTsh ONTUMAIbHBIE CMEIIAHHBIE CTPATETMH UTPOKOB B MIPE JIBYX YYacCTHH-
KOB C HYJIEBOM CYMMOU U IIIATEKHOU MaTpuLen

2

2

3
-2

SO N W B

2. CocraBbTe MIATEKHYIO MaTpuUlly Juist Urpbl. UTpok A MOXET CIpSATaThCsl B OJHOM M3
nByx yoexui (I umm II); urpox B umier urpoka A, u ecnu Haifzet, To noxydaet mrpad 1 ge-
HEXXHYIO €JUHMILY OT A, B IPOTUBHOM CJIy4ae - IUIaTUT UTPOKY A 1 NEHEXKHYIO €AMHHULLY.

3. Omnpenennre HUKHIOK U BEPXHIOK LIEHY UTPhl, KOTOpPas 3a/laHa CIEAYIOIIEN MIaTexX-
HOW MaTpHIIEH.

14



05 06 08
A=(09 07 08
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CamocrosTenbpHas paboTa 10 PEHICHUIO0 3a0aUl 0 HAXOHCOEeHUU
Kpamuatiuie2o nymu
OO6pa3ibl BapuaHTOB

1. Paccmotpute rpad, n300pakeHHbIN Ha puCyHKe. Tpedyercs HalTH Bce Kpardaiiime
MyTH OT BepiIHbl X1 KO BceM OCTalbHBIM BeplIMHaM. MaTpuiia BeCOB IPUBEICHA HUXKE.

X4
X5

XX TRETRETRE NG| RE KD
X1| [10] _ 316 |12
X2 10 18 2 13
X3 18 25 20 . 7
X4| | 5|16
X5 5 10
N6 20 10 14 | 15| ©
¥) 2 -4 14 24
X8| 6 23 [ 15 5
X0 12 14 o 245

3. Haiitn kpatyaliiuii myTh B CETH

15



PaccTofAHHe B
KHI0OMeTpAax

«HHBECTY

CamocrostenbHas pabota no peutenuto 3JII1 cumnnexchvim memooom
OO0pa3ibl BapuaHTOB

1. CocTaBUTh ONTUMANBHBIN MJIaH TPOU3BOACTBA U3/AeNuil ABYX BHIOB A u B, obecrie-
YUBAIOIIMN MaKCUMAJIbHYIO0 CTOMMOCTh WX pEaju3alliH, €CJIU Ha MU3TOTOBJICHUE €IMHUIIBI U3-
nenus A TpebyeTcs 3aTpaTuTh a;=2 KT ChIPbSl MEPBOTO THUIIA, a2=3 KI' CHIPbs BTOPOTO TUMA U
az=1 Kr cpIpbsi TpeTbero Tumna. Jns equHuIBl n3nenus B tpedyercs bi=1 Kr ChIpbsi MepBOToO
TUMa, b)=4 Kr CeIpbsi BTOPOTO THUITA U b3=3 KT CBIPbs TpeThero tuma. IIpousBoacTBo obecrieue-
HO chlpbeM Kaxjaoro tuna B konuuectse 400 kr, 900 xr, 600 kr coorBeTcTBeHHO. CTOMMOCTD
eauHULBI u3Aenus A cocrasiset 60 py0., a equauibl u3aenus B- 40 py6.

2. Ilpu moaxopMKe MOCEBOB HEOOXOIUMO BHECTH Ha 1 ra mouBbl HE MeHee § eIMHUI]
XMMHYECKOro BelllecTBa A, He MeHee 21 enuHMII XMMHYECKOro BeniecTBa B u He Menee 16
eauHul xumudeckoro BemiectBa C. Pepmep 3akymnaeT KOMOMHHPOBAHHBIE yNOOpEHHUs IBYX
BuJoB | u Il. B Tabnuie yka3aHo conepkaHue KOJIMUYECTBA €IMHULL XMMHUECKOT0 BellecTsa B 1
KI' KQXJI0T0 BUJa yaoOpeHuii u nieHa 1 kr ynoOpenuit. Onpenenurte noTpedHoOCcTh hepmepa B
ynobpenusix | u |l Buga Ha 1 ra moceBHOI IIOIIaIM MpYU MUHUMAJIBHBIX 3aTpaTax Ha UX MpU-
oOpeTeHue.

CopepxaHrie XUMHUYECKHX BemiecTB B No kr
XUMUYecKHe BellecTBa ynoOpeHus
I I
A 1 5
B 12 3
C 4 4
Ilena 1 xr ynobpenusi, pyo 5 2

3. Haitftu makcumyM (yHKIHH f (X ) = 3x1 + 4x2 + X3 + 2x4 — X5 Ipu orpa-

HUYCHUAX:

16



X +§x - 2x 2
2 9 4 5 2
X +§x + 2x _3
JaR S X4 X =0
1

X3 + §X4 +X5 =—
x>0, (1=1234)5)

S

CamocrosrenbHas paboTa 1o pemeHuto 773
OO0pa31pl BapuaHTOB

1. YeTsIpe OBOMIEXPAHUITUIIA KKIBIA JEHh 00SCTICUNBAIOT KapTOQeEsIieM TpH Mara3uHa.
Mara3uHbl nojajiu 3asBKM COOTBETCTBEHHO Ha 17, 12 u 32 ToHHBI. OBOIIEXpAHIIHIIA UMEIOT
coorBercTBeHHO 20, 20 ,15 u 25 Ttonn. Tapuds! (B m.e. 32 | TOHHY) yKa3aHbl B CIEIYyIONICH
Taduue:

OBolleXpaHu- Mara3uHbl
JINIIA 1 2 3
1 2 7 4
2 3 2 1
3 5 6 2
4 3 4 7

CocraBpTe IJ1aH EPEBO30K, MUHUMHU3UPYIOLIUI CyMMapHbIe TPAaHCIIOPTHBIE PACXO/IbI.

2. Haifth HadaibHBIN IDIaH MEPEBO30K METOJOM CEBEpPO-3allaHOTO YyIJia, €CIU  TPy3
HAXOJMTCS Y TPEX MOCTABIIMKOB B KoiuuecTBax 120, 85 u 135 eauHuIl, KOTOphI HEOOXOAUMO
JIOCTaBUTH moTpedbutensM B koiaudectax 50, 90, 110 u 90 equnmil.

3. HaiiTn HavanbHBIN MJIaH IEPEBO30K METOJIOM MUHUMAIBHOW CTOMMOCTH, €CIIU TPY3
HaXOJUTCA Y TPEeX MOCTaBIIMKOB B KonuyecTBax 120, 85 u 135 enunuil, KOTOPbI HEOOXOAMMO
JIOCTaBUTH nmoTpeduTessim B koaudectBax 50, 90, 110 u 90 enuHui, nmpuyemM CTOMMOCTb TpaHC-
MOPTUPOBKH  €IMHUIGI HPOAYKIMH OT |-ro IOCTAaBIIMKA B MyHKT MOTpeOIeHUs | 3a1aHa

MaTpULEH:
5 1110 8
C=|10 8 4 2
9 7 15

6.4 Ilporpamma 3auyera
[TepeueHs TPUMEPHBIX BOITPOCOB K 3a4YETy

1. OcHOBHBIE TOHATHS UCCIIEIOBAHUSI OTIepaIliid. DTaIlbl OMEPAIMOHHOTO UCCIICIOBAHMS.

2. Kiaccudukanus sKoHOMHKO-MareMaTHueckux wmozeneil. IlpemmymiectBa u Hemo-
CTaTKH UCHOJIL30BAHUS MOJIEIEH.

3. IlocranoBka 3a7auu TMHEHHOTo nporpammuposanus. Croiicta 3JII1.
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Onopnele pemenus. bazuc onopHoro miaxa.
I'eomerpuueckas uuTepriperanus u rpapudeckoe pemenue 3JII1.
CUMILIEKC-METOI.
Kak onpenensiercst 6azuc onopHoro 1iaHa?
B 4em cocTouT uzes cumiiekc-mMetona?
. TpaHcnopTHas 3ajja4a U €€ CBOMCTBA. 3aKPBITHIE U OTKPBITHIE MOJIEIIH.
10 Meton NOTEHIMAIOB JJIs PEIIeHUs] TPAaHCIIOPTHOM 3a/1a4H.
11. OcuoBHbIe OHATHS Teopun urp. Kiaccuduxanus urp.
12. WUrpa nByx nu1 ¢ HyJl1eBOi cyMMOl. BepXHss U HIKHSAS LIeHAa UTPbI, YCIOBHE CEUIO0-
BOM TOYKH.
13. CwmemaHHbIe CTpaTeruu. AHATUTHYECKOE PEIICHUE UTP BUIA 2X2,
14. T'paduueckuii METO PEIICHUs UTP BUIA 2XN 1 M2,
15. Pewenue urp Buza Mxn METOOM JUHEHHOIO IPOrpaMMUPOBAHUS.

©oo~N A

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIB3YEMBIX B
IMPOLOECCE OBYYEHMUA

B o06pa3oBarenbHOM Mpoliecce MO JTUCHUIUIMHE UCIONB3YIOTCS cleayrome nHpopma-
IIMOHHBIE TEXHOJIOTMM, SIBIISIIOIIMECS KOMIIOHEHTaMH OJEKTPOHHOM HWH(POpPMAIMOHHO-
oOpa3zoBatenbHoil cpeanl BITIY:

e Odumumansheiii caiit BI'TIY;

e Cucrema 3nekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e DJIeKTPOHHbIE OUOIMOTEYHbIE CUCTEMBI;

e MynbTUMEAUITHOE COMTPOBOKIACHUE 3aAHITHI.

8 OCOBEHHOCTHU U3YYEHUSA JUCHUIIVIMHBI UHBAJINJAMMU U JIMINAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31OPOBbAA

HpI/I 06y‘IeHI/II/I JIiIL ¢ OTpaHUYCHHBIMUA BO3MOXKHOCTSAMU 310POBbA IIPUMCHAIKOTCA aaall-
TUBHBIE 00pa30BaTEIbHBIE TEXHOJIOTUU B COOTBETCTBUHU C YCIOBUSMM, U3JI0)KEHHBIMU B pa3zei
«OcoOeHHOCTH OpraHM3ali 00pa30BaTENILHOTO IMpoliecca Mo 00pa3oBaTeNIbHBIM ITPOrpaMMaM
JUIs MHBAJIUOB M JIUI] C OTPaHUYEHHBIMH BO3MO>KHOCTSMH 37I0POBbs» OCHOBHOW 00Opa3oBa-
TETHLHOMN MpOTrpaMMBbI (MCIIOJIb30BAHUE CTICIIMATIBHBIX YUEOHBIX TOCOOMN M JTUAAKTUYECKUX Ma-
TEpUAJOB, CIIEUATBHBIX TEXHUYECKUX CPEICTB 00yUEHHsI KOJIEKTUBHOI'O M MHMBHLyaJIbHOTO
MI0JIb30BAHNUS, TNPEAOCTaBICHUE YCIYI acCHUCTEHTa (IIOMOIIHHKA), OKa3bIBaloOIIero olyuaro-
IIMMCSI HEOOXOIMMYIO TEXHUYECKYIO MOMOIIb U T.I.) ¢ YYETOM MHIMBUAYAIBHBIX 0COOEHHO-
cTeit 00yJaronuxcs.

9 CTIIUCOK JIMTEPATYPBI U UTHO®OPMALIMOHHBIX PECYPCOB

9.1 JIuteparypa

1. Bospmunos, b. Teopus urp u uccinegoBanue onepauuii. HanmoHanbHbI OTKPBITHIN
yauBepcuteT « MHTYuT?. Pexxum nocryna: http://www.intuit.ru/studies/courses/676/532/info

2. Topmnau, b.A. UccnenoBanue oneparuii : yue6. mocooue / b.A. T'opnaua. — CII6.; M.;
Kpacuonap: Jlans, 2013. — 441 c. (20)

3. Ecumo, B.A. MeToibl HcciefoBaHuUs onepanuii : yue0. mocodbue Juist cTy1. By30B /
b. A. Ecumnos. - 2-e u3a., ucnp. u goi. - CII6. ; M. ; Kpacnonap : Jlans, 2013. - 304 c. - (Y4e6-
HUKH JUIst By30B. CriennansHas muteparypa). (10)

4. Bonkos, N.K. UccnenoBanue onepanuii: Yuebd. mocobue ans By3oB / E.A. 3aropyii-
ko, N.K. Boakos. — M.: MI'TY, 2004. — 440 c. (20)

18
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5. HccnenoBanmue omnepaiuii B S)KOHOMHKE : y9eOHUK i By30B / moa pegakuuei H. 111
Kpemepa. — 4-e uzn., nepepad. u non. — Mocksa : M3narensctBo FOpaiit, 2022. — 414 ¢. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-12800-0. — Texkcr : anmekrponnsiii // ObpazoBa-
tenpHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488643.

6. Kocopyxkos, O.A. HccrnenoBanue oneparuii: Yueonuk / A.B. Mumenko, O.A. Koco-
pykoB. — M.: Dk3amen, 2006. — 448 c. (14)

7. Cesepues, H. A. HccrnenoBanue ornepaiuii: MPUHITUIIBI TPUHATUS pEUICHUNA 1 00ec-
neueHne 6e3omacHocTH @ yuebHoe nmocobue i By30B / H. A. CeBepues, A. H. Karynes ; noxq

penakuueit I1. C. KpacHomekoBa. — 2-e¢ u3gm., mepepad. u mon. — Mocksa : M3nmarenbcTBo
FOpaiit, 2022. — 319 c. — (Bricmiee ob6pazoBanne). — ISBN 978-5-534-07581-6. — Tekcr :
AJICKTPOHHBIN /l OO6pazoBaTenbpHas maTdopma FOpaiir [caiir]. —

URL: https://urait.ru/bcode/493203.

8. Pxenckuii, C.B. UccnenoBanue onepanumii : yued. mocodbue s ctya. By3oB / C. B.
Pxxesckwii. - CII6. ; M. ; Kpacnonap : Jlans, 2013. - 480 c. - (YueOuuku s By3oB. Creru-
ajpHas auTeparypa). (6)

9. Hlunorckas, H. A. Teopus urp : yueOHUK 1 npakTHKyM i By30B / H. A. Ilunos-
ckas. — Mocksa : MznarensctBo FOpaiit, 2022. — 318 c¢. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-9916-8264-0. — Texct : snexTponHslii / OOpa3oBarensHas miatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/490360.

9.2 ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. Wudopmanuonnas cucrema «EnnHoe OKHO JocTyma K 0Opa3oBaTeIbHBIM PeCyp-
cam». - Pexxum nocryna: http://www.window.edu.ru/

2. TIlopran  Hay4yHOH  DIEKTPOHHON  OMOIMOTEKH. - Pexum  nmocryna:
http://elibrary.ru/defaultx.asp

3. MHurepuer-Yuupepcuter Hubopmanmonnsix Texnonoruii. - Pexum mgocryna:

4. T'nobanpHast ceTh JOUCTAHIMOHHOTO oOpa3zoBanus. — Pexum  jgocryna:
http://www.cito.ru/gdenet .

5. Poccuiickuii  mopranm  OoTKpbITOro  oOpasoBaHud. — Pexum  gocryna:
http://www.openet.ru/University.nsf/

6. Tlopram OecraTHOTO JWCTAHIIMOHHOTO oOOpa3oBaHWs. — Pexum mgocryna:

www.anriintern.com

9.3 D1eKTPOHHO-0MOIHOTEYHbIE PeCYPChI

1. DOBC «lOpaiit». - Pexxum noctyma: https://urait.ru
2. Tommpen (0630p CMHN). - Pexxum nocrymna: https://polpred.com/news

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

JUid nmpoBeAeHUs 3aHATUH, TPYNIOBBIX M MHAMBHUIYAJIbHBIX KOHCYJIBTALUN, TEKYLIETO
KOHTPOJISI U MPOMEXKYTOYHOM aTTeCTallud UCMOJb3YIOTCS ayAUTOPHUM, OCHAIIEHHbIE y4eOHOM
MeOenblo, ayIUTOPHOM JIOCKOH, KOMITBIOTEPOM(-PaMH) C YCTAHOBJIEHHBIM JIMIIEH3MOHHBIM
CHEIMAIM3UPOBAaHHBIM  MPOTPAMMHBIM 0O€CIeYeHHEeM, KOMMYTaTOpOM [UIsi BbIXOJa B
AIIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY M 3JEKTPOHHYI0 HH()OPMALMOHHO-00pa30BaTEIbHYIO
cpeny BITIY, MyiabTUMeNIUHHBIMM TPOEKTOPAaMH, SKCIIO3ULIMOHHBIMU SKpaHamMH, Y4yeOHO-
HarJsIIHBIMU TTOCOOUSIMH, MYJIbTUMEINIHBIE TPE3EHTAINHN).

Jl51g mpoBeieHus! MPAKTUUECKUX 3aHATUHN TaKkKe UCIOIb3YIOTCS KOMIIBIOTEPHBIE KIacChl
($U3MKO-MaTEMAaTHYECKOTO (paKyIbTeTa, OCHAIEHHBIE Y4eOHON MeOenblo, ay TMTOPHOI T0CKOH,
KOMITBIOTEPAMH C YCTAaHOBJIEHHBIM JIMIIEH3MOHHBIM MPOTPaMMHBIM 00€CIIEYeHHEM, C IOCTYIIOM
B DJJIEKTPOHHO-OMOIMOTEYHYI0 CHUCTEMY, JJIEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIbHYIO
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cpeny BITIY u B cerp HHTEpHET, MYyJIbTUMEIUUHBIMU TPOEKTOPAMH, SKCHO3UIIMOHHBIMU
9KpaHaMH, yueOHO-HATIISAHBIME TOCOOUSIMHU (MYyJIbTUMEIUIHBIC TPE3CHTAIIUH U TIP.).

CaMocrosTenbHasi paboTa CTyIGHTOB OpraHU3yeTcs B ayJUTOPUAX OCHAILICHHBIX KOM-
IIBIOTEPHON TEXHUKOH U B 3aJ1aX JOCTYIa B JIOKAIBbHYIO ceTh BI'TIY ¢ BBIXOOM B 3JIEKTPOHHYIO
nH(pOpPMallMOHHO-00pa30BaTEIbHYIO Cpeay By3a U B ceTb VIHTepHET.

JIM1IEH3MOHHOE MPOrpaMMHOE OOECIIEUEHHUE: OlEepallMOHHbIE CUCTEMBI CEMEWCTBa
Windows, Linux; oducusie nmporpammel Microsoft office, Libreoffice, OpenOffice;, DrWeb
antivirus v 7.7 .

Paspabotuuk: Honrosa FO.A. — moueHT kadenpsl HHOOPMATHKN U METOAUKH MTPETIOIaBAHHS
nHpopMaTHKH
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11 JJUCT UBMEHEHUA U TONTOJTHEHUIA
YrBep:kaenne usmenenuii u gonoaHenuii B PIII past peanuszauun B 2024/2025 yu.
PI1/] oO6cyxneHa u oqoOpena mis peanusanuu B 2024/2025 yu. T. Ha 3acenanuu Kade-
pbl MHQOPMATUKM U METOAUKH mpenojaBaHus uHpopmatuku (mpotokon Ne 8 ot «30» mas
2024 1.).
YTBep:kaenue usmeHenni u ponoanenuii B PII/{ nas peanusanuu B 20 /20 yu.
PII/] oOcysxnena u ogqoOpena s peanuzanuu B 20 /20 yu. r. Ha 3acenanuu Kaden-

pbl MHOOPMATUKA U METOJUKH TpenojiaBaHuss WHPOpMATUKUA (IIPOTOKON Ne OT « »
20 r.). B PI1/] BHeceHbI cneayronme U3MEHEHHS U TOTIOTHEHHUS

Ne uzmenenus: 1
Ne cTpanuIbl ¢ HU3MEHEHUEM:

HckmrounTh: BxirounTs:

Ne uzmeneunus: 2
No cTpaHHIIBI ¢ U3MECHEHUEM:

HckmrounTh: BxirounTs:
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