[LOKYMEHT MO prees=s e, =
Wndopmauns dena ﬂe&ﬁ‘é“‘ °qu MHUHUCTEPCTBO MPOCBEILIEHUA

®NO: LWékmnHa 3epg)§'manbeBHa , o,‘\%\ POCCMUCKOU ®ENEPALIUN

[lomxHocTb: Pekr % DenepanabHOe rOCyIAPCTBEHHOE 0I01KeTHOE 00pa3oBaTeibHOe
[lata nognucaHyss 04. 05 2026 1672050 % yupe:xIeHne BhICIIEro 00pa3oBaHus

YHUKambHbIN N oqzaMMHbm o[ £ «bJ1aroBenieHCKUii rocy1apcTBeHHbII MeJaroru4ecKuili yHuBepcuTen

a2232a55157¢ 57&51a8999b119089?§53989420420336ffb&&ﬁ#ﬁg§f90

BPA3OBATEJIBHASA ITIPOTPAMMA

l"fscmm y\«\"‘ PaGouasi nporpaMma JuCHUILINHBI

YTBEPXK/JIALIO

Jexan

¢usuko-MmaremaTu4eckoro paxkyjabTeTa
. ®I'OY BO «bI'TTY»
':7//((/4 ~ -~ T.A.Mepeneauna

o «25» mast 2022 1.

PaGo4ast mporpamMma JHCHHILINHBI
HNCCJIEJOBAHUE OIIEPALIUU

HanpagJ/ieHue noaAroroBKu
44.03.05 ITIEJATOI'MYECKOE OBPA30OBAHUE
(c aBymMs1 npopuJIsIMH MOATOTOBKH)

IIpopunisn
«NAHPOPMATHUKA)»

Ipopunin
MATEMATUKA»

YpoBeHb BbIcHIero 00pa3oBaHuA
BAKAJIABPUAT

IIpunsita Ha 3aceqaHnu Kageapsbl
HH(OPMATHKH U METOIHKH
npenoaaBaHust HHGOPMaTUKHU
(mpoTokoa Ne 9 ot «25» mas 2022 r.)

Baarosemenck 2022



COJAEP)KAHUE

1 HOSICHUTEJIBHA S BATIVICKA ..o seeeeseeeeee s ees s es e esseeeesse e ese s enerens
2 YUEBHO-TEMATHUYECKOE IIJTAHUPOBAHUE ........ovvvoooeeeeeeeece oo eeers s
3 COJTEPYKAHUE TEM (PA3JIETIOB) ....oovveoeeeeeeeeeeeeeoeeseeesseeesseeessseeesseeeseseesesseeesssesessee e

4 METOAMYECKUE PEKOMEHIAIIMU (YKA3AHUMA) UL CTYJEHTOB I10
N3YUEHUWIO JUCHUIIIIMHDBL........ooiiiiiiiiic e

S TIPAKTUKVYM 1O JUCHHUIIIIHHE .......ccooiiiiiiiiii i

6 IMJAKTUYECKUE MATEPUAJIBI VT KOHTPOJIA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAIJIA ..o

7 IIEPEYUEHb MHOOPMAILIMOHHBIX TEXHOJIOT U, UCITIOJIb3YEMBIX B

[TPOLECCE OBYUEHHMS......ccoiiiiiiiiiiii i 21
8 OCOBEHHOCTU U3YYEHUA JUCHUITJIMHBI MTHBAJIMJAAMU U JIMNAMU C

OI'PAHMYEHHBIMU BO3MOXHOCTAMMUM 3OPOBDBS ... 22
9 CIIMCOK JIMTEPATYPBI U UHOOPMAILIMOHHBIX PECYPCOB.......ccccoviiiiiii, 22
10 MATEPHAJIBHO-TEXHUYECKAS BA3A .....oooiiiii 23

11 JIMCT USMEHEHUU U IOHOJTHEHMI.........coovvveiieeeieeeeeeeeeeeeee s, 24



1 HOACHUTEJIBHAS 3AIIMCKA

1.1 Heap aucuMnanHbl: GOpMUpPOBAHUE y CTYJECHTOB KOMIIETEHTHOCTH B 00JIACTH OII-
TUMHU3AIUN ¥ UCCIICIOBAHUS ONEepalliii HA OCHOBE M3Y4YCHHS 0a30BBIX MOHSATUH, IPUHIIUIIOB H
METOJI0OB MaTeMaTH4YE€CKOI0 MOJICIHPOBAHUS ONEPALIUNA, COCTABIISIIOIIMX OCHOBY TEOPUH ONTH-
MU3aIUHU, U 03HAKOMJICHHUSI C OCHOBHBIMU TUIIAMU 33/1a4 U METOJAMU UX PEIICHUS IJIs PAKTH-
YECKOT0 MPUMEHEHUSI.

1.2 Mecto qucuuminnsel B ctpykrype OOIL: [Iucuummnaa «MccnenoBanue onepanuiig
OTHOCHUTCSI K JUCIHHMIUIMHAM IPEIMETHOTO MOAYIS MO WH(OpMaTUKe 4acTu, (GOpMHPYEMOM
yuacTHHKaMu oOpa3oBatenbHbix oTHomeHuid 1 (51.B.02.09).

ConepxaHue IUCHMIUIMHBI TTOMOXKET (DOPMUPOBAHHIO IETOCTHOW HH(POPMAIIMOHHOMN
KyJbTYpPBI TIEIaroroB 1Mo HHPOPMATHKE.

1.3 lucuunjimHa HanpasJeHa Ha (JopMUpPOBaHHe caeAyomux kommnerenuui: [1K-

— MK-2. CriocobeH oCymecTBIsATh MEAArorHIecKyr0 NesSTeIbHOCTh M0 MPO(UIBHBIM
npeaMeTam (IUCUUILUIMHAM, MOAYJISIM) B paMKax MpOTrpaMM OCHOBHOTO OOIIEro U CpeaHero 00-
1iero oopazoBaHus, HHAMKATOPAMH TOCTHKEHUS KOTOPOH SBISETCS:

o [IK-2.2 BiajgeeT OCHOBHBIMH TOJIOKEHUSIMU KIIACCHUECKUX Pa3/IeNIOB MaTeMaruye-
CKOH HayKH, CUCTEMON OCHOBHBIX MaTEMAaTUYECKUX CTPYKTYP U METOJIOB.

o [IK-2.5 [IpumeHsieT MaTEMAaTHYECKUN SI3bIK KaK YHHUBEPCATHHOE CPEJICTBO MOCTPOE-
HUS MOJIENIU SIBJIEHUH, MPOLIECCOB, JUISl PEIICHUS MPAKTUYECKUX U KCIIEPUMEHTAIbHBIX 3a/a4,
OMIIMPUYECKON IPOBEPKHU HAYYHBIX TEOPHM.

1.4 IlepeyeHb NJIAHUPYEMBIX pe3yJbTATOB 00y4eHusl. B pesynbrare uzyueHus auc-
LUIUIMHBI CTYAEHT JOJKEH
3HATh:
— OCHOBHBIE ITOHATHS UCCIIEN0BAaHUS OlIEpalLuil;
— pa3JINYHBIE KJIACCHI 334 UCCIIEIOBaHUS OIIEPALINA;
— OCHOBHBIE JTalbl ONEPALIUOHHOTO HCCIIEN0BaHNUS;
— OCHOBHBIE ITOHATHS U METOJIbI TEOPUU JINHEHHOT'O NPOrpaMMHUPOBAaHUS, CETEBOTO IIAHUPO-
BaHUs1, TEOPUH UTP.
yMeTb:
— HCIIOJIb30BaTh 3HAHUS 110 MCCIIEOBAHUIO Olepaluii B MpodecCHoHaIbHON AeITeIbHOCTH.
BJIAJeTh:
— OCHOBHBIMM IIPUEMAMM U METOJAMU PELICHMS 3a/1a4 HUCCIIEN0BAaHUs Olepaluil.

1.5 O6mas TpyaoeMKoCTh IMCHUIIMHBI «VcciieioBaHue onepanuii» COCTaBIseT 2 3a-
yetHble enuHuIb (nanee — 3E) (72 yaca).

[Tporpamma npegycMaTpiBaeT U3yueHHe MaTepralia Ha JIEKIUAX U JIA0OPaTOPHBIX 3aHs-
tusix. [lpexycmMoTpena camocrosdTenbHas paboTa CTYJEHTOB 10 TeMaM U pasjenam. [IpoBepka
3HAaHUU OCYIIECTBISETCS PPOHTAIBHO, UHIUBUIYATBHO.

1.6 O0bem AMCHMIIMHBI M BUABI Y4eOHOI 1esiTeIbHOCTH

O0beM IMCUMIVIMHBI M BUAbI Y4e0HOH 1eATeJIbHOCTH

Bun yueGHOH paboThI Bcero gacos Cemectp 10
OO0m1ast TpyJ0€MKOCTh 72 72
AyIUTOpPHBIE 3aHATHS 36 36
Jlexunn 14 14
JlaGopatopHble paboThI 22 22
CamocrosiTenpHas padora 36 36
Buj HTOroBOro KOHTPOJISL: 3a4eT




2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2.1 Ounas ¢popma o0yueHust

YyeOHo-TeMaTHYeCKHil IJIaH

AyIuTOpHbIE 3aHATHS
HaumenoBaHue Bcero Camocros-
Jlabopa- | TenbHan
TeM (pa3aesioB) 4acoB
Jexmuu TOPHBIE pabora
padoThI
1. Ilpenmer uccienoBanus onepamuii u ero 5 9 5 5
METOJ10JIOTUSl.
2.JIuneitnoe nporpammupoBanue. [locranoBka
3aJ1a4yl JIMHEHHOTO MPOrpaMMHUPOBAHUS 10 2 2 6
(3JIID).
3.0OcHoBHbIe cBoticTBa 3JII1. I'eomeTpuueckas
UHTEpHpeTanys U rpaduyeckoe pemeHue 12 2 4 6
3JIIL
4.CuMILIEKC-METOI. 12 2 4 6
5.TpancniopTHas 3a1a4a U METO/IBI €€ perie- 12 9 4 6
HUSL.
6.CeTeBOC TUIAHMPOBAHUE. 9 2 3 4
7. Teopus urp. Hrpsl 1ByX y4aCTHUKOB C HyJIe- 11 5 3 6
BOI CYMMOIA.
Bcero 72 14 22 36
HNuTepakTHBHOE 00yYeHHE O JUCHHUIINHE
Ne Bun 3a- | PopMa HHTEpaKTUBHOIO 3a- Koi-Bo
Tema 3anaTus
/T HATUSA HATUS 4acoB
1 | [Ipenmer uccnenoBanus omne- J Jlexuus-nuckyccus 2
pauuii ¥ €ero METO10JIOTUsl.
2 | CuMIIeKc-MeToI. JIb PaGora B mapax 2
3 | TpancnopTHas 3a7aya U Me- JIb Pabora B mapax 2
TOJIbI €€ PeIlCHUS.
Bcero 6

3 COJIEP)KAHUE TEM (PA3/JEJIOB)

1. TPEJAMET UCCJIEJIOBAHUS OMEPALIMI Y ETO METOJIOJIOTHSL.

Hcropust 1 COBpEMEHHBIN CTaTyC TEOPUH NMPUHATUA pemeHnil. OcHOBHbIE MOHATHS. Oc-
HOBHBIE ATaIlbl ONEPALMOHHOT0 uccieaoBanus. Kinaccupukanus s5KOHOMUKO-MaTeMaTHYeCKUX

MOJIEJIEN.

2. JIMHEMHOE ITPOTPAMMUPOBAHME. TTIOCTAHOBKA 3AJJAUYM JIMHEM-

HOI'O ITPOI'PAMMMPOBAHU L.

JluneitHOE MpOrpaMMUpPOBAaHKUE KaK HHCTPYMEHT MaTeMaTHYecKoro MojenupoBanusi. Oc-
HOBHas 3aa4a JinHenHoro nporpammuposanus (3JI11). ®opmsr 3JII1.




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

Cgotictpa 3JII1. OnopHele pemienusi. bazuc onopHoro miana. ['eomerpudeckast UHTEpIpe-
Tanus u rpadguueckoe pemenue 3JII1.

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

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

6. CETEBOE IVTAHMPOBAHUE.
OcHoBHble TIOHATUA. CeTeBasi MOJIENIb U €€ OCHOBHBIEC 3JieMeHThI. [locTpoeHue cereBbIx
rpaduxoB. BpeMeHHbIe TapaMeTphl CETEBBIX IPadUKOB.

7. TEOPMS UI'P. UTPBI JIBYX YYACTHUKOB C HYJIEBOU CYMMOX.

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

CwMmeriaHHble cTpaTerui. AHAJIMTHUECKOE pelIeHne Urp Buaa 2x2. I'padpuueckuii meton pe-
HICHHSI UTP BUJA 2xN 1 Mx2. Pemenue urp Buma MxN METOI0OM JIMHEHHOTO MPOrPaMMHUPOBAHHUS.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) 1JISA CTYAEHTOB I1O
N3YYEHUIO JTUCIUITJIMHBI

4.1 OO0mue MeToAUYeCKHE PEKOMEH AN U

JlucumiimHa n3y4aercs CTy€HTaMHU B ay IUTOPHUSAX, TPEIHA3HAUYEHHBIX JUIsSl IPOBEICHUS
JIEKIMOHHBIX, TPAKTUUYECKHUX U JTJAOOPATOPHBIX 3aHITHM.

Kypc nekuuii cTpoutcss Ha OCHOBE YETKUX HMOHATHH M (HhOPMYITUPOBOK, TAK KaK TOJIBKO
OpU TaKOM IMOAXOJE CTYIEHThl MPHOOPETaloT KyJIbTYpy aOCTPaKTHOIO MBIIUICHMUS,
HEOOXOMMYIO JJIsi BBICOKOKBATM(ULIMPOBAHHOrO OakanaBpa B JIOOONH OTpaciv 3HAHHM.
W3noxxeHne maTtepuana JOJKHO OBITH MO BO3MOXHOCTU MPOCTHIM U 0a3upoBaThCS Ha YPOBHE
pasymMHOH cTporoctu. MW3l0KeHHEe TEOpEeTHYECKOro MaTepuana AWCHMILIMHBL  JIOJIKHO
IpeIIeCTBOBATh J1A00PATOPHBIM U MPAKTUYECKUM 3aHSITHSIM.

BHuMmarensHOE ciyliaHue JEKLUNHU, YSICHEHHE OCHOBHOTO €€ cOoAepaHMs, KpaTKas, HO
pa3bopuuBas 3aluCh JEKIUHM - YCIOBHUE YCIEHIHOM CaMOCTOATENBHOM pPabOThl KaXKJI0ro
cryaeHta. [TosToMy cTyaeHThI 00513aHbI HE TOJIBKO BHUMATENILHO CITyIIATh IpenoaBaTess, HO 1
KOHCIIEKTUPOBATh M3JaraeMelii UM wmarepuan. [Ipu 3TOM KOHCHEKTMpOBaHHME MaTepuaia
IpeJCTaBIsieT CcoOOM 3amuch OCHOBHBIX TEOPETHUECKUX TOJOXKEHUH, pPacCyX IAeHUM,
u3JaraeMpIix JieKTopoM. Hy>KHO MOMHHTB, YTO KOHCIEKTUPOBAHMUE JIEKIIUN JTaeT CTYJIEHTY HE
TOJIBKO BO3MOKHOCTH IIOJIb30BaThCS 3aNMUCIMM JIEKLUH NPU CaMOCTOSTENBHON MOATOTOBKE K
3aHATUSM U 3a4€Ty, HO U IIy0Ke U OCHOBATEIbHEN BHUKHYTh B CYIIIECTBO U3JIaraéMbIX B JIEKIIUH
BOIIPOCOB, JIy4llle YCBOMTb M 3allOMHMTb TEOPETHYECKHIl Marepuan. PexkomeHnyercs
BBICKa3bIBAEMOE JIEKTOPOM IIOJIOKEHUE 3alMCBIBATE CBOMMHM cioBaMu. [lepen 3ammcbro Hano
MOCTapaThCsl BHAUaje MOHATh CMBICI CKa3aHHOT0, HEOOXOIMMO CTapaThCsl OTAEIUTD TJIaBHOE OT
BTOPOCTENIEHHOIO U, MPEXE BCETOo, 3alucaTh OCHOBHOM Mareprain. KaduecTBo 3amucu Jexknuu,
KOHEYHO, BO MHOTOM 3aBHCHUT OT HAaBBIKOB KOHCIEKTHPYIOIIETO, OT €ro 0OIIel MOArOTOBKH, OT
CO00pa3UTEIBLHOCTH, OT YMEHUS U3JIaraTh MPENOJHOCUMOE MPENOAABATEIEM CBOUMH CIIOBAMHU.

BaxHoit ¢opmoii caMOCTOATENbHON pabOTHl CTYJEHTA SBISETCA CHUCTEeMaTH4ecKas U
IUIAaHOMEpHAasl IMOJArOTOBKAa K IpakTH4eckoMmy 3aHATuio. Hamuume pa30opumBOro, KpaTkoro



KOHCIIEKTa JICKIUM TO3BOJIST CTYAEHTY 3aAyMaTbCsl HAJ IPOYUTAHHBIM JIEKIIMOHHBIM
MaTepHajIoM, H3yYUTh CHEIHMAIBHYIO JIUTEPATYPY MO TEME JICKIIHH.

[Tocne nexuuu CTYJEHT AOJKEH TO3HAKOMUTBCS € IUIAHOM IIPAKTUYECKOI0 3aHATHUS WIH
C COOTBETCTBYIOIIEH TEMOM 3aHATHS [0 IPOTpaMMe AUCHUILTUHBL. OH ysCHSET 0053aTeNbHYIO U
JIONIOJIHUTENBHYIO  JIUTEPaTypy, KOTOPYIO  HEOOXOIMMO  IpOYMTaTh, HU3YYUThb U
3aKOHCHEKTHPOBaTh. OOBIYHO Pa3bCHEHHE MO ITHM BOIPOCAM CTYACHTHI MOJYYarOT B KOHIIE
IPEIbIAYIIEro MPAKTUYECKOrO 3aHATUSA, KOTAA MPernoAaBareslb OOBABISAET OYEPEIHYI0 TEMY
3aHATHUS M KPATKO PACCKA3bIBACT, KAaK K HEMY TOTOBUTHCH.

3aKJIFOYUTENIBHBIM 3TAIIOM B CAMOCTOSITEIbHON paboTe CTy[AEHTa SIBISETCS IOBTOPEHHE
MaTepHaa o KOHCIEKTY, KOTOPOE CIIOCOOCTBYET SICHOMY ITOHMMAHHIO U TIIyOOKOMY OBJIaICHUIO
marepuaioM. Ho »3Tta pabora MoxeT OBbITh IpojesaHa HEMNOCPEACTBEHHO HaKaHyHe
NPAaKTUYECKOTO 3aHSATHS.

IIpu pabore ¢ JsuTepaTypod TIJIaBHOE BHUMAaHHME CIEAyeT YJIENIATh OCHOBHOM
pexoMeHyeMoil nurepatype. JlonoaHnuTenbHas IUTepaTypa npeaHa3HaueHa sl PACIIupPEHHs
KpYyro3opa CTyAeHTa U oOecrneyrBaeT (OPMHPOBAHUE JIOMOJHUTENBHBIX MPO(EeCcCHOHANIBHBIX
3HAaHUM, YMEHUM U HABBIKOB.

JUis yCHEUIHOro YCBOEHHUS IUCLHMIUIMHBI HEeoOXoJuMma NpaBUiIbHAs OpraHu3alus
CaMOCTOSITENILHOM paboThI CTYIE€HTOB. DTa paboTa J10JIKHA COAEPKaTh:

— peryispHylo (eKeHe[elbHYI0) MpopadOTKy TEOPETHUECKOro MaTepuana Io
KOHCIIEKTaM JIEKIIMH U y4yeOHUKaM;

— PEryJIsIpHYIO (C)KGHCIIGHBHYIO) MMOATOTOBKY K INPAKTUYCCKUM 3aHATHAM;

— BBINOJHEHUE CAMOCTOSITEIbHBIX Pa0O0T, HOATOTOBKY K YCTHOMY ONPOCY (IIEPEYHH CO-
OTBETCTBYIOILIUX BOIIPOCOB U 3a/1aHuii IpuBeeHsl B 11.6.4 PIT/T).

Ocoboe BHMMaHHE IpH OpPraHU3aLMH CAMOCTOATENBHOM pPabOTHI CileayeT YIEIUTb
IUIAHUPOBAHUIO  MOAroTOBKM.  IlmaHupoBaHme —  BaxkHbIl  (QakTOop  OpraHusaluu
CaMOCTOSITeNIbHOW paboThl. OHO, BO-TIEPBBIX, IO3BOJSET BHUAETh MNEPCHEKTHUBY padOTHI,
BBISIBJISITh, PACIpeAesisiTh BPEMs U UCIIOJIb30BaTh €ro [0 CBOEMY YCMOTpPEHHI0. Bo-BTOPHIX, OHO
JTUCHUIUIMHUPYET, TOAUYMHSET OBEJCHUE CTYA€HTA LesIIM Yy4eObl. B cBsI3u ¢ 3TUM 00s13aTeIbHO
clleflyeT MJIaHUPOBATh CBOIO CaMOCTOATENBHYIO paboTy B npezaenax Hexenu. Ilocae Toro, kak
COCTaBJIEH IUIAH, €ro CJIEAYET CTPOro BBINOJIHATH. [IpaBUIBHO YyUWTBIBAas CBOE BpEMs U
pacmnpenensst ero B COOTBETCTBUU € PaclMCaHUEM 3aHATUHN, CTYIEHT IIPH CTPOTOM COOJIIOIEHUU
HaMEYEHHOT0 TUIaHA CMOJKET BBIIEIUTH JOCTATOYHOE KOJIMYECTBO YACOB JJISl CAMOCTOSATEIbHOU
paboTHL.

B cnydae nosiBineHust Kakux-a100 BOMPOCOB ciielyeT o0pallaThesl K MpenoaBaTeiio B
yachl ero KoHCyJbTanuil. KputepreM kauectBa yCcBOE€HUS 3HAHUI MOTYT CIYKUTh aTTECTallMOH-
HbIE€ OLIEHKH MO JAMCLUUIUIMHE U TEKYyIIHMEe OLIEHKH, BBICTABIIIEMbIE MPENOaBaTEeIEM B TEUEHUE
cemecTpa.

4.2 MeToanuyeckue peKOMEHIAIUM 10 MOAT0TOBKE K JIeKIUAM

B xo/1e 1eKIIMOHHBIX 3aHATHIH HEOOXOAMMO BECTH KOHCIIEKTUPOBaHHE Y4eOHOI0 MaTepu-
ana. OOpammaTh BHUMaHNE Ha KaTETOpUH, (OPMYITHPOBKH, PACKPHIBAIOIINE COIEPIKAHHIE TEX HITH
UHBIX SIBJICHUHN U MPOIIECCOB, HAyYHbIE BBIBOABI U MPaKTHUECKUE peKoMeHauu. JKenareabHo
OCTaBUTH B pab0OUNX KOHCIIEKTAX TIOJIS, HAa KOTOPBIX JIENIaTh TIOMETKH M3 PEKOMEHIOBAaHHOM JIH-
TepaTyphl, JOMOTHSIOMINE MaTepUall MPOCIYIIAHHOM JIEKIINH, a TaKXkKe MOJYepPKUBAIOIINE 0CO-
OyI0 B&KHOCTh T€X WMJIM MHBIX TEOPETHUECKUX TOJIOKEHUH. 3a1aBaTh MPENoIaBaTesi0 yTOYHS-
IOIIHME BOIPOCHI C LEJBIO YSICHEHUSI TEOPETUUYECKHUX MOJIOKEHHUN, pa3pelIeHus] COPHBIX CUTYa-
i

OCHOBHBIM BHUJOM BHEAYAUTOPHOW CaMOCTOSTENBHOM pabOThI CTYIEHTOB SBISETCA:
dbopMHUpOBaHKE U YCBOEHUE COMIEPKAHUS KOHCIIEKTA JICKITUK Ha 0a3e PEeKOMEHJ0OBAaHHOM JICKTO-
pOM y4ueOHOM TUTepaTypbl, BKIOUas HHPOPMALMOHHBIE 00pa30oBaTeIbHbIE PECYPCHI (3JIEKTPOH-
HbIE YUYCOHUKH, FJICKTPOHHBIC OMOIMOTEKH U JIp. ).



43  Mertoauyeckue peKOMEHIAUMHU N0 NOATOTOBKeE K JIA0OPATOPHBIM 3aHATHAM

W3ydenune NUCHMILIMHBI TPEOYET OT CTY/A€HTa MOCTOSHHON U CHCTEMaTHYeCKOi paboThI
HaJ yuyeOHbIMU MaTepuanamu. [lepen BbinonHeHneM paboThl CleAyeT U3YyYUTh TEOPETUUECKHI
Mmatepuai. Bee mabopaTopHbie pabOTHI TOJKHBI BBITIOTHATHCS BO BpeMs Ay IMTOPHBIX 3aHSATHH B
KOMIIBIOTEPHOM KJIacce B MOJIb30BaTENIbCKOM MPOQHIIe C UCIOIb30BAHUEM METOANUECKUX PEKO-
MEHJIAlMK K JIA0OPAaTOPHOMY MPAKTUKYMY 1O TUCHUIUIMHE. Pe3ynbTaThl paboThl COXpPaHATh B
Cucteme smektponHoro odydenus (CO0) BI'TIY. MHorue 3a1anusi COIpOBOXKIAI0TCS TEOPETH-
YECKUMH CHPABKaMHU M METOJAMYECKUMHU peKoMeHIauussMu. CUCTEeMHBINA MOJIX0J K OMUCAHUIO
M3yYaeMbIX SBJIEHUN MPEICTABICH B TECHOM B3aUMOJCHCTBUHU C YK€ U3YUCHHBIMU CTYJCHTAMU
dbeHomeHaMu 1 podIeMaMH.

B nporecce moaroToBKy K 3aHATUSM PEKOMEHIYETCsI B3aUMHOE 00CyKIeHHE MaTepuaa,
BO BpeMsl KOTOPOI'O 3aKpEIUIIOTCS 3HaHUs, a TaKXKEe IPUOOpETaeTCs IPaKTUKa B U3JI0)KEHUU U
pa3bsCHEHUH MOTYYSHHbBIX 3HAHU, Pa3BUBAETCS PEUb.

44  MeToauyeckne yKa3aHHs K CAMOCTOATEJIbHON padoTe CTY/1eHTOB

Jsisl yCHenHoro YCBOCHHUS IUCIUILTMHBI He00X0AMMa MPaBUIIbHAS OpPraHU3alus CaMo-
CTOSATEIBHOU PabOTHI CTYJCHTOB. JTa paboTa JOKHA COJICPIKATH:

—PperyJspHyI0 IpopabdOTKy TEOPETHYECKOTO MaTepHara,

—PperyJIIPHYIO IOJTOTOBKY K JIAOOPATOPHBIM 3aHATHSIM;

—peryJiipHOe peUICHWE WHAMBHUIYaJIbHBIX W JOMAIIHUX 3a/Ja4 M YIPaXKHCHHH,
3aJ]aBaeMbIX MIPEIOIaBATENIEM.

—aKTUBHYIO pabOTy Ha JIEKIIMOHHBIX U JAOOPATOPHBIX 3aHATHUSAX.

4.5 MeToanueckue peKOMeHIAIUN MPeNnoaaBaTe 0

OcCHOBHBbIE TEOPETUUECKHE BOIIPOCH] PACCMATPUBAIOTCS B JIEKIIUOHHOM KypCe, IpaKTuye-
CKas 4acTh Kypca peanusyercs yepe3 JabopaTopHble 3aHATHS. CTyJEHTbI BBITOIHSIOT MPAKTU-
YECKHE 3aJaHus IOJI PyKOBOJICTBOM IPENOAABATEINS, TEOPETUYECKAs MOATOTOBKAa K HUM OCY-
IIECTBIIETCS 3@ CUET BPEMEHHU, OTBEIEHHOTO Ha CAaMOCTOSTENbHYIO paboTy.

OCHOBHBIM BHJIOM JESTEIBHOCTH IPU U3yUYEHUH Kypca SIBISETCS IpakTHueckas padora
C MaTepuajgaMHM JIEKIUI, peKOMEHA0BAaHHOMN JIUTEPATypOM, JOTIOIHUTEIbHBIMUA HCTOYHUKAMHU U
AIIEKTPOHHBIMU 00Pa30BaTEIbHBIMU PECYPCAMHU.

JU1st BBITOJTHEHUSI HEKOTOPBIX paboT HeoOxouM 1ocTyn k CucteMe 3JeKTPOHHOTo 00y-
yenus (CO0) BI'TIY, rae pa3MenieHbl UCIONb3yeMbIe B YUEOHOM MPOIIECCE KYPChl M PECYPCHI.
Jlorun u mapousip ans poctyna npenojasarens noiydaeT B [[OO BITIY wu Belmaer rpynne B
HayaJle U3y4eHus Kypca.

YuebHo-MeTOAHYECKOE 00ecnedyeHHe CAMOCTOATEIbHOM PaGoThI CTYICHTOB 110
aucuuminne Mcciienosanue onepaunuii

KoanuecTBO 4acos,

HanmeHnoBanue pasaeia ®opMbI/BHIBI CAMOCTOATEIbHON| B COOTBETCTBHH C
(TemMbl) TUCUMILIHHBI padoThbI yuyeOHO-TemMaTu4e-

CKHMM ILIAHOM

IIpenmer uccnenoBanus one- | [JoaroroBka Kk yCTHOMY OIIpoCy.
panui 1 ero MeTOA0JI0TUs. N3ydeHne 0OCHOBHOM U IOIIOJIHU-
TEJIBHOM JINTEPATypPhI IO TEME 2
nexuu. Pabota ¢ pecypcamu Nn-
TEpHET.

JInneliHOE IPOrpaMMHUpPOBa-
gue. IlocTaHoBKa 3agadu JIu-
HEWHOI'0 IPOrpaMMUPOBAHUS

(3J110).

[ToaroroBka Kk yCTHOMY OMpOCY.
N3ydyeHne 0OCHOBHOM U IOTIOJTHU- 6
TEJIbHOM JINTEPATypBhI 110 TEME




nexuuu. Pabora ¢ pecypcamu MH-
TEpHET.

OcnosHeie cBoicTBa 3JII1.
I'eomerpuueckas uHTEpIIpE-
TalMs U TpaguuecKoe perire-
Hue 3JII1.

IToaroroBka Kk yCTHOMY OIIPOCY.
BrinonHenue camocTosATeNnbHON
paboter. PaboTa ¢ KOHCIIEKTOM U
PEKOMEHTyEMOM JTUTEPaTypo Mo
TEeMe JICKLIUH JIJISl CUCTEMaTU3alluu
y4ueOHOro Marepuara.

CUMILIEKC-METOI.

BrimonHenue caMocToATeNbHOM
paboThl. PaboTa ¢ KOHCIIEKTOM H
PEKOMEH1yEMOM JINTepaTypoH 110
TEME JICKIMH Il CHCTEMaTH3aIuN
yuebHoro matepuaina. Padora c
pecypcamu MHTEpHET.

TpancnopTHas 3a1a4a u mMe-
TOJIbI €€ PELICHUS.

BrImonHenue caMocToATeNbHOM
paboThl. PaboTa ¢ KOHCIIEKTOM H
PEKOMEHIyEMOM JINTepaTypoH 110
TeMe JIEKIMHU Il CUCTeMaTU3aluu
yuebHoro Marepuaina. Padota ¢
pecypcamu MHTEpHET.

CereBoe Mj1aHUPOBAHUE.

BrImonHenue caMocToATeNbHOM
paboThl. PaboTa ¢ KOHCIIEKTOM H
PEKOMEHIyEMOM JINTepaTypoH 110
TEME JICKIIMH JJIsi CHCTEMaTHU3alun
y4ueOHOro Marepuaa.

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

PaboTa ¢ KOHCTIEKTOM U PEKOMEH-
JlyeMOW JIMTEpaTypoil o TeMe
JIEKLINU JJI CUCTEMATH3alUH
yueOHoro marepuaina. Pabora c
pecypcamu MHTEpHET.

Bcero yacos

36

5 MPAKTUKYM 110 IMCHUIIJIMHE

1. Ilpenmer uccrnenoBanus onepauuii ¥ €ro METOA0I0THs (24).
OcCHOBHBIE 3TaIlbl ONEPALIMOHHOTO UCCIIEI0BAHUS.
Knaccugukarus 3kKOHOMUKO-MaTEMaTHYECKUX MOJIETIEH.

2. JIuneiinoe mporpaMMHupOBaHuC. IlocTtanoBka 3aa4uu JIMHENHOT O IMporpaMMHupOBaHUA
(3J1I0) (24).
HOCTpOCHI/IC MaTeMaTHYECKOHN MOJICIA 3aa4u.

3. Ocnosusle cBoiictea 3JII1. 'eomerpuyeckas mHTepIpeTanus U rpadhuveckoe peie-
uue 3J1II1 (44).
Pemenne 3a1a4 rpaguyeckuM METOZOM IO MOCTPOSHHBIM WIIH 33/IaHHBIM
MaTeMaTHYECKUM MOJICIISIM.

4. Cummiekc-meroa. (4u)
Pemienue 3a1au Ha MOCTpOEHNE MAaTEMAaTUYECKOW MOJEIIN U MEPEXO]T K
kaHoHn4ueckou popme 3JII1.
Pemenne 3JII1 ¢ ucriop30BaHUEM CUMITJIEKC-METOA.
Pemenue 3JII1 ¢ ncrnonp3oBaHreM MOIU(DUIIMPOBAHHOTO CUMILIEKC-METO/IA.
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[TpakTrueckast paboTa BBIIIOJIHAETCS B apax.

5. TpancnopTHas 3a1a4a ¥ METOJIbI e¢ peieHus. (44)
YrpaxkHeHUs Ha OCTPOSHUE MAaTEeMaTHIECKOW MOJICITH 3a/a4u.
Penrenue 3amau Ha HaxX0XkIeHHE 0A3UCHOTO PEIICHUS C UCTIOIB30BAHUEM IIPABHIIA Ce-
BEPO-3aIaJHOTO YIila ¥ METOJI0M MUHUMAIILHON CTOMMOCTH.
Penrenue 3aau Ha HaX0XKIEHUE ONITUMAIBHOTO PEIICHHUS TPAHCIIOPTHOM 331a4H.

6. CereBoe mianupoBanue. (3u)
Pemenue 3a1a4 Ha MOCTPOCHHE CETEBBIX TPaUKOB.
Penrenue 3amau Ha HaX0XIEHHUE [Tl JAHHOTO CETEBOTO rpadrka MOJHOTO M KpaTJaii-
HIETO IyTH, MPOIOJKUTEILHOCTH BBITIOTHEHHS pa0dOT, BPEMEHHBIX XapaKTePUCTHK
coOBITHH U PaboT.

7. Teopwus urp. Urpsl 1ByX y4acTHUKOB C HYJIeBOW cyMMOii. (34)
Pemenue 3a1a4y Ha MOCTpOEHUE MJIATEKHOM MaTPULIbI UTPhI, HAXOXKAEHUE BEpXHEN U
HIDKHEH LIEHBI UTPBI, IPOBEPKY YCIOBUS CEIJI0OBOM TOUKH.
Pemenue urp 2x2 aHaaIUTUYECKUM METOJIOM.
Pemenue urp 2xn u mx2 rpauyeckumM METOIOM.
Pemenue urp mxn MeTo10M JIMHEHHOTO IPOrPpaMMUPOBAHMUSL.
[IpakTyeckas paboTa BBIOTHSIETCS B TTapax.

Bcero: 22 yaca

6 IMAJAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OneHouHble Cpeacrea, mnoxka3saTeJiu K KpUTCPUA OUCHUBAHUA KOMIIeTeHII il

Kputepun onennBanus
c¢opMHPOBAHHOCTH KOMIIE-
TeHIU

HNunexc Onenovynoe IHoka3zaTenn
KOMIIETeHIIUH CpeacTBO OLICHNBAHUSA

JlaGopatopHasi paboTa CTYJIEHTY
HE 3aCUMTHIBACTCS €CIIU CTYCHT:
JlonycTusl  4yuMciao  OmHOOK |

Huzknit HEIO0YETOB, MPEBOCXOAIICE
(HeyIOBJIETBOPUTEIHHO) | HOPMY, IIPU KOTOPOH mepeceka-
€TCs MOPOTOBBIN MOKA3aTENb;
[IpaBUIIBHO BBHIIOIHUI MEHEE 110~
JIOBHHBI pabOTHI.

Ecnu cryneHT npaBHIBHO BHI-
MOJTHUJI HE MCHEe MOJIOBUHBI pa-
OOTBI WM JOITYCTHII:

He 6onee nByx rpyObIxX ommnoOoK;
He Gonee onnoii rpy0oii u ogHO#M

JlaGoparopHas

I1K-2
pabora

[Toporossiii v
(YIIOBIETBOPHTENHHO) Herpy601/1. OIMOKKM ¥ OIHOTO
HEI0YeTa;

He Gonee nByx-Tpex HerpyoObIx
OIINOOK;

Onny HerpyOyio ommuOKy U Tpex
HEJI0YECTOB;




[Ipu oTcyTCTBUM OIINOOK, HO IPH
HaJIM4YUK YETBIPEX-IIATH HeHoYe-
TOB.

Ecnu cryneHT BbINoiHWI paboTy
MOJIHOCTBIO, HO JIOITYCTHJI B HEM:

I1K-2

YcTHbIM onpoc

bazoBblit M .
(xopo1o) He Oomee onHolt Herpybou
P OIIMOKK ¥ OHOTO HEAOYETA;
He 6onee 1ByX HEI0UETOB.
Ecnu crynenr:
. Boinonuun padoty 6e3 omubok u
Bricokwnii
(oTmano) HEJI0YETOB;
JHonyctun He 0ojee OHOTO
HEJ0YeTa.
CtTyzeHT oTBeuaeT HeMpaBUJIbHO,
. HEYETKO U HEeyOeTUTENIbHO, 1aeT
Huzkuit

(HEeyAOBIETBOPUTEIHHO)

HeBepHbIe (HOPMYIUPOBKH, B OT-
BETE OTCYTCTBYET KakKoe-Inbo
IPEJICTaBICHUE O BOIIPOCE

IToporossrit
(YZIOBIETBOPUTEIHHO)

CTyseHT oTBeYaeT HEKOHKPETHO,
cab0 apryMEHTHPOBaHO W HE
yOeIUTENbHO, XOTS U HMEEeTCs
KaKoe-TO TPEACTaBICHUE O BO-
npoce

bazoBbrit
(xoporto)

CTy,I[CHT OTBCYACT B LCJIOM IIpa-
BHJIBHO, HO HEAO0CTAaTOYHO
ITOJIHO, YETKO U Y6CI[I/ITCJ'IBHO

Bricokuii
(oTHMYHO)

CraBurcs, eciay MPOAEMOHCTPH-
pOBaHBI 3HAHKE BOIPOCA U CaMO-
CTOATEIBHOCTh MBIIUIEHUS, OT-
BET COOTBETCTBYET TPEOOBAHUAM
IIPABWJIBHOCTH, IOJIHOTHI U apry-
MEHTUPOBAHHOCTH.

[1K-2

CamMocTosTenpHast
pabora

Husknii
(HEyAOBIIETBOPUTENHHO)

OTBeT CTYyIeHTy HE 3a4yuThIBa-
€TCS CCIIH:

— 3ajaHue BBIIOJHEHO MEHEE,
4YeM Ha MOJIOBUHY;

— CryneHt oOHapyXuBaeT He-
3HaHHUE OOJIBIIICH YaCTH COOTBET-
CTBYIOIIETO MaTrepuasna, JOIyc-
KaeT omuOku B (HOPMYTUPOBKE
oTmpeseNieHUuH 1 TMPaBUIl, HCKaXKa-
IOIUE WX CMBICH, OSCTIOPSI0THO
W3laraetT MaTepuai.

[Toporosslii
(YZIOBIETBOPUTENBHO)

3amanne BBITIOJHEHO Oojiee, YeM
Ha mojoBuHy. CTyIeHT oOHapy-
JKNBACT 3HAHUEC U TIOHUMAaHHUEC OC-
HOBHBIX TIOJIOKEHUN 3aJaHus,
HO:

— MHWznmaraer mMarepuasl HEMOJHO
" J0IYCKACT HCTOYHOCTHU B OIIpC-
JeJICHUHN TOHATHIA;
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— He ymeer noctaTo4yHo TIiIy-
00KO M JI0Ka3aTeNbHO OOOCHO-
BaTh CBOM CY>KJCHHS U PUBECTU
CBOU IIPUMEDPEI,

— MH3maraer marepuail Henocsue-
JI0BaTEIbHO u JIOITyCKaeT
OIIMOKK B SI3BIKOBOM OQopMIIe-
HUU M3J1araeMoro.

bazogsiii (xoporo)

3agaHue B OCHOBHOM BBIIOJI-
HeHO. OTBETHI MPAaBUIbHBIE, HO:

— B otBere momymieHsl Majo-
3HAYUTEIbHBIE OLIMOKH U HEIO-
CTaTOYHO TIOJHO PAaCKpPBITO CO-
JepKaHue BOIIPOCa;

— He npuseaens! wurocTpupy-
IOIHE TPUMEPHI, HEAOCTATOYHO
4ETKO BBIPAKEHO 000OIIArOIIHe
MHEHHUE CTY/ICHTA;

— [Jonymeno 1-2 Hemouera B
IIOCJIENOBATEILHOCTH U  S3BIKO-
BOM 0(hOPMJICHUH H3JIAraeMoro.

Bricokuii (0TIM4YHO)

3amaHue BBITIOJTHEHO B MAaKCH-
MaJIbBHOM O6”I)€Me. OTBeTHI 1I0JI-
HBIC U [TPABUJIbHBIC.

— CryzaeHT NOTHO W3Naraer Mma-
TepUal, JaeT MPaBHIBHOE OIpe-
JIeJIeHNEe OCHOBHBIX TIOHATHH;

— OO0HapyxuBaeT MOHHMaHUE
Marepuanga, MOXKeT 000CHOBAaTh
CBOM CYKJIEHUs, TPUMEHUTH 3HA-
HHA Ha OPaKTUKE, IMPUBECTU HE-
00X0IUMBIE TTPUMEPHI;

— MWznaraer marepuan mnocieno-
BaTCJIbHO W IMPAaBHUJIBHO C TOYKH
3peHuss HOpPM JIUTEPaTypHOIO
A3bIKA.

6.2 IIpome:KyTOUHAS ATTECTALMS CTYAEHTOB 10 JUCUMUILIIUHE

IIpomexxyTouHass arrecranus SBISETCA NPOBEPKOM BCEX 3HAHUMN, HABBIKOB U YMEHUH
CTYJI€HTOB, IPUOOPETEHHBIX B MPOIIECCe N3YUEHUs AUCHUIIITUHBL. DOpMO TPOMEKYTOUHOM aT-

TECTAalUU 110 JUCHHUITIIIMHE ABJIACTCA 3a4CT.

21.]'[5{ OLICHUBAaHUA PE3YJIbTAaTOB OCBOCHUA JUCHUIINIMHBI IPUMCHICTCA CICAYIOUIUEC KpH-

TEPUU OLICHUBAHUS.
Kpurepun oueHnBaHusi 0TBETa HA 3a4eTe

3auer IMPOBOAUTCH MPCIIOJaBaTCIIEM B YCTHOﬁ WU IMCbMEHHOM (I)OpMC.

HpI/I BBICTaBJICHUU OTMETKH YUHUTBIBAIOTCA:

— COOTBETCTBHE 3HAHUI CTYyJIEHTA 10 00bEMY, HAYYHOCTH U TPaMOTHOCTH TPEOOBaHUSIM

JUCHUIIIINHBI,

— CaMOCTOATCIIbHOCTh U TBOp‘IeCKI/Iﬁ noaxoJ K OTBETY Ha BOIIPOCHI;

— CHCTEMaTHYHOCTb U JJOTMYHOCTh OTBETA;
— XapakTep M KOJIMYECTBO OIIMOOK;
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— YMEHHE IIPUMEHATH TEOPETUYECKHUE 3HAHUS K PELICHUIO IIPAKTUYECKUX 3a1a4 pas3jIny-

HOU TPYAHOCTH;

— 3HaHHUE OCHOBHOW M JIOIIOJHUTEIBHOM JINTEPATYPBI;

— CTEINEHb BJIaJCHNS IIOHATUIHBIM aIlllapaToM.

OneHka «3a4TeH0» CTaBUTCS CTYACHTY, OTBET KOTOPOI'O COJEPKUT:

— 3HaHME IPOrPaMMHOI0 MaTepUaJIa;

— 3HaHME KOHLENTYaJbHO-IIOHATUIHOTIO anmapara BCero Kypca;

— CTYZIEHT BBIIIOJIHWI BCe JJAOOPAaTOPHBIE U CAMOCTOSATENbHbIE Pa0OTHI;

— 3HaHME PEKOMEHIOBAaHHOU JIUTEPATYpHI 110 KypCy,

— CBHJETENIBCTBYET O CIOCOOHOCTU: CAMOCTOSATENIBHO KPUTUYECKU OLIEHUBATh OCHOB-
HBIE [T0JIOKEHUS KypCa U yBSI3bIBaTh TEOPHIO C IPAKTUKOM.

O1eHKa «HE 3aYTEHO)» CTaBSATCS CTYACHTY, UMEIOIIEMY CYIIeCTBEHHbIE TPOOETBI B 3HA-
HUM OCHOBHOI'O MaTepHala I10 IporpaMMe, CTYJEHT BBIIOJHUI HE Bce JJaDOpaTOpHbIE U CaMo-
CTOATEIbHBIE PA0OTHI, a TAK)KE JONYCTUBILIEMY PUHIUINAIBHBIE OIINOKN IPU U3JI0KEHUU Ma-

Tepuana.

6.3 OueHouHble cpeacTBa AJIsl IPOBEPKHU YPOBHS CGOPMUPOBAHHOCTH KOMIIETEHIUI

IK-2.
TecT (b1) cozepkar CIeayrOIIue THIIBI 3a1aHUI
Ne 3a1a- Bec 3apa- | Pe3yabtar oueHuBanus (60a/u1bl, MOJY-
Tun 3aganus st HUS YeHHbIE 32 BbINIOJHEHUE 32/1aHNs / XapaK-
(06am1) TEPUCTHKA NPABUJIBHOCTH 0TBETA)
3a/IaHMsl 3aKPBITOTO 1,2, 3 1 Oamn 1 6 - mo;HOE MpaBHIILHOE COOTBETCTBHE; 0
THTIA C BEIOOPOM O/1- 0 - ocTaNbHBIC CITydan
HOTO mpaBuiIbHOTO (1
u3 4)
3aJlaHus 3aKPBITOrO 4,5 1 6amn 1 6 - monHOe NMpaBUIIbHOE COOTBETCTBUE; )
THTIA C BEIOOPOM O/1- 0 - ocTaNbHBIC CITydan
HOTO MPaBUIBLHOTO
OTBETA IO CXEMeE:
«BEPHOY/ KHEBEPHO»
3aJlaHusl 3aKPHITOrO 6,7 2 Ganna 2 6 — MOJHOE MMPaBUJILHOE COOTBETCTBUE (T10-
THUIIA C BBLIOOPOM He- CJIeIOBATENbHOCTh BAPUAHTOB OTBETA MOXKET
CKOJIBKUX ITPABHJIb- ObITh JI000I); 1 O — ecnu JomyIlieHa oJHa
HBIX OTBETOB (3 u3 6) ommOKa / OTBET MPaBWIBHBIM, HO HE TO-
HbIH; 0 0 — ocTaJgbHBIE CITyYan

3a/1aHMsl 3aKPBITOTO 8,9 2 Oaiuta 2 0 — MoJHOE MPaBUIBLHOE COOTBETCTBHE; 1 O
THIIA Ha YCTaHOBJIE- — €CJIM JIOTyIIeHa O/THa OInOKa / OTBET Mpa-
HUE COOTBETCTBHS (4 BUJIBHBINA, HO HE TONHBIH; 0 6 — ocTajabHBIC
Ha 4) ciaydaun
3a/IaHKEe 3aKPBITOTO 10, 11 2 Oamna 2 0 — MOJTHOE TIPABUIIBHOE COOTBETCTBHE; 1 6
THUTIA Ha YCTaHOBJIE- — €CITU JIOMYyIIeHa OJIHAa OITMOKa / OTBET Ipa-
HHE TOCJIeA0BaTEIb- BUJIbHBIN, HO He MOaHEIH; 0 0 — ocTaJbHBIE
HOCTH ciyJau
3aJIaHUsT OTKPBITOTO 12,13 3 baya 3 06 — moyHOE MpaBMIIbHOE cooTBeTCTBHE; 0 O
THUTIA C KPAaTKUM OTBE- — OCTaJIbHBIE CITyYaHu.
TOM
3a7aHus OTKPBITOrO 14, 15 506amnoB |5 6 — MOTHOE MPAaBHILHOE COOTBETCTBHUE;
THUIIA C Pa3BEPHYTHIM €CJIM JIOMYIIEHA OJIHA OUIMOKA/HETOYHOCT /
OTBETOM OTBET MPaBUJILHBIN, HO HE TIOJHBIN - 3 Oaa;
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€CITU JIOMYIIEHO OoJiee 0JTHOM OMIMOKH / OT-
BET HENPABWIBHBIN / OTBET OTCYTCTBYET — 0
OaioB

IIK-2 Cnioco6en ocymectBiath nefa- | [IK-2.2 BrnageeT oCHOBHBIMU TOJIOKCHUSIMU KJIACCH-
TOTUYECKYIO JACSATENBHOCTh IO IMPO- | YeCKUX Pa3/eiOB MaTEMAaTHUYECKOW HAyKH, CUCTEMOMU
GbunpHBIM TIpeaMeTaM  (JIMCHMIUIA- | OCHOBHBIX MAaTEeMAaTHYECKUX CTPYKTYP U METOJIOB
HaM, MoayisiM) B pamkax rnporpamm | [IK-2.5 Tlpumensier MaremMaTruueckuil si3bIK Kak yHU-
OCHOBHOT'O OOIIETO M CpeaHEro 00- | BepcalbHOE CPEJICTBO MOCTPOSHUS MOJCIH SIBICHHH,
uiero o0pazoBaHus MPOLIECCOB, ISl PEIICHUS MPAKTUYECKUX U IKCIIEpHU-
MEHTAJIBHBIX 3a/1a4, IMIIMPUYECKON MPOBEPKU HAyU-
HBIX TEOPUI

3amanmne 1

BuumarenbHO npounTaiiTe 3aaHue U YKaXKUTE OJUH MPABUIbHBIA BApUAHT OTBETA!
Uro sBisieTcs ueneBoi GyHKIMEH B 3aa4e TMHEHHOTO IPOrpaMMHUpPOBaHUs?

1. Cucrema orpanuyeHuit

2. YcioBre HEOTPUIIATEILHOCTH TIEPEMEHHBIX

3. OyHKIMS, TOJyIeKAIAs ONTUMU3AIITI

4. ba3ucHBIN TUIaH

Ortser: 3

3aganue 2

BHuMmaTenbHO MpounTanTe 3a1aHNe U YKAKUTE OIVH MPAaBUJIbHBIA BAPUAHT OTBETA!
Kakoii MeTos1 ucnonb3yercst Juisl pelieHus TPaHCIIOPTHOM 3aaauun?

1. CuMmiekc-MeToI

2. MeTo NOTEHIINAIOB

3. Meton HrroToHa

4. Meton I'aycca

Ortser: 2

3amanmne 3

BruMarenpHO npounTaiiTe 3a4aHue U YKaXKUTE OJUH IIPABUIIbHBIA BAPUAHT OTBETA!
Yro Takoe «ceoBas TOYKa» B TEOPUHU UIP?

1. Touka MakcuMyMa (YHKIIMH BBIUTPHIIIA

2. Touka, B KOTOpOH focTuraercsa pasHosecue o Hoamry

3. Touka, rae BepxHss U HUKHSS LEHbI UTPbI COBIAAAI0T

4. Touka MUHUMYyMa pUCKa

Ortser: 3

3ananmue 4

BepHo nu cnenyromee yreepkieHue?

CI/IMHJ’IeKC-MeTOH IMPUMCEHACTCA OJId PECIICHUA 3aaa4 HEJIMHEWHOTO ImporpaMMHpOBaHHA.
OtBeT: HEBEPHO

3amanmne 5

Bepno nu cienyroiiee yreepxxaeHue?

B TpancnopTHO# 3asaue cymMma 3amacoB y MOCTABIIMKOB JOJIKHA PaBHATHCS CyMME 3alpOCOB
norpedurenei.

OtBeT: BEpHO

3amanmne 6
13



BHuMarenpHO mpodHTaiiTe 3ajaHie U YKAXKUTE TPU MPaBUIIbHBIX BapHaHTa OTBETA:

Kaxkue u3 nepednciieHHbIX TeEM OTHOCATCS K OCHOBHBIM pasjiesiaM AuciuIuinHbl «MccnenoBanue
onepanuii»?

1. Iuddepennnanbabie ypaBHEHUS

2. JIunelHoOE MpOrpaMMUpPOBaHHE

3. Teopus BeposiTHOCTEN

4. CeteBoe mIaHUPOBAHUE

5. Teopus urp

6. MareMaTnyeckuii aHanus3

OtBer: 2,4, 5

3amanmue 7

BauMarenbHO npounTaiTe 3aJlaHie U YKaKUTE TPU NMPABUIILHBIX BApUAHTA OTBETA!
Kakue meronp! ucnonb3yrores 1is perenust 3JI117?

1. I'paduyeckuii MmeTox

2. Meton BeTBel U rPaHUI]

3. CuMIIeKkc-MeToq

4. Metoa Herotona

5. MeToa noTeHIIMaIoB

6. MeTo T MUHMMAJIBHOM CTOMMOCTU

OtBer: 1,3, 6

3amanne 8

IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE:!
CooTHecuTe THII 3a1a4l C METOJIOM €€ PELLICHUS.
3JIIT ¢ nByms mepeMenHbIME : ['paduueckuit meTon
TpancnoptHas 3agada : MeTo noTeHManoB

Urpa 2x2 : AHanuTu4ecKuil MeTox

CereBoe manupoBanue : CUMIUIEKC-METO/

3aganue 9

IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE:!

CooTHecHTE TIOHATHE C €TO OIPEIEICHUEM.

OnopHuelif mnad : [1nan, nMerouilt He 60j1ee M HEHYJIEBBIX KOMIIOHEHT
CemnoBas Touka : Touka, Tie maxmin = minmax

bazuc : Habop nnHeliHO He3aBUCUMBIX BEKTOPOB CHCTEMBI

[Tena urpsl : 3HaYeHNE BHIUTPHILIA IIPU ONTUMAJIbHBIX CTPATETUAX

3aganue 10

IIpounTaiiTe TEKCT U YCTAHOBUTE NOCIIEIOBATEIBHOCTD:

Pacrnionoxure B mpaBMIIbHOM MOCIe10BaTENbHOCTH dTansbl pemenus 3J111 cummnekc-meTonom.
: [locTpoeHne HayaIbHOTO OMOPHOTO TJIaHa

: [IpoBepka njaHa Ha ONTUMAJIBLHOCTh

: Beibop pa3pemaroriero crondma

: BeiOop pasperarornieid CTpoku

: Ilepecu€T cumIIeKC-TaOIHITBI

DN D W N =

3ananme 11

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTD:

Pacnonoxure B mpaBHIIBHOM MOCIEI0BATEIBHOCTH IEUCTBUS MIPU PEIICHUU TPAHCIIOPTHOM 3a-
Jadyy METOAO0M ITOTCHIINAJIOB.

1 :. ITocTpoeHre HaYaIbHOTO OMOPHOTO IJIaHA
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2 : PacuéTt moTeHIIMaIOB

3 : [IpoBepka 1maHa Ha ONTUMAJIBHOCTh
4 : IlocTpoeHue HuKIa nepecyéra

5 : Yiy4ueHue miaHa

3aganue 12

BHumarenbHO npouuTaiTe 3alaHue U BIUILIUTE IPABUIIBHBIN OTBET:

Kak Ha3bIBaeTcs m1aH, B KOTOPOM YHCIIO HEHYJIEBBIX MIEPEBO30K B TPAHCIIOPTHOM 3a/1aue paBHO
m+n-17?

OtBet: HeBbIpoKIEHHBIN

3aganue 13

BHuMaTeapHO IPOYUTANTE 3aJaHUE U BIIMIIUTE IPAaBUJIbHBIN OTBET:

Kak Ha3biBaeTcs 3a7aua, B KOTOpO# TpeOyeTcsi HAWTH TaKoM IJIaH NEPEBO30K MPOIYKIMH OT I0-
CTaBILUKOB K IMOTPEOUTENIIM, YTOOBI MUHUMU3UPOBATh OOIME TPAHCIIOPTHBIE pacXo/ibl?
Otsert: TpancnopTHas 3agaua

3ananmue 14

BHumarenbHO npouunTaiite 3alaHue U 3alUIINTE pa3BEPHYThIIl 0OOCHOBAaHHBIN OTBET:
Onumure OCHOBHBIE 3TaIlbl ONEPALMOHHOIO UCCIIEOBAHUS U IPUBEAUTE IPUMED 3aJa4H, B KO-
TOPOW OHU IPUMEHSIFOTCS.

Ortser:

[TocraHoBKka 3aauu (HarpuMep, MUHUMU3ALUs 3aTpaT Ha MEPEBO3KH).

[Toctpoenne maTemaTrueckoi Mojenu (1eneBas QyHKLIUs + OrpaHUYEHUs).

Br16op MeTona perienus (HarpuMep, METo1 MOTEHIMAIOB [yl TPAHCIIOPTHON 3a7auH).
Pemenue 3a1aun v aHanu3 pe3yabTaToB.

IIpuHATHE yIPaBIEHYECKOIO PEIIEHUS HA OCHOBE ITOJIy4YEHHOIO PELIEHHUS.

Nk v

3aganue 15

BuumarensHO npounTaiite 3aJaHue U 3alUIINTE pa3BEpHYTHIII 00OCHOBAHHBIN OTBET:
OOmbscHUTE, Kak ¢ MOMOIIbI0 rpaduyeckoro meroga pemaercs 3JII1 ¢ AByMs mepeMeHHBIMHU.
IIpuBenure nmpumep.

Ortser:

1. Crposrcs orpaHMueHus B BUE MOIYIUIOCKOCTEH Ha KOOPAMHATHOM MJIOCKOCTH.

2. Haxoautcs obnacts nomyctuMsbix pemieruit (O/IP) kak nepecedeHne momymioCKOCTEH.

3. CrposiTcsi TMHUYU YPOBHS 11€7I€BOM (HyHKIIUH.

4. Onpenensiercs Touka O/IP, B koTopoii ieneBas pyHKLUSA IPUHUMAET ONTUMAaIbHOE 3HaYCHHE
(MakCUMyM WJIM MUHUMYM).

ITpumep:

Makcumuzuposatb Z = 3x + 2y npu orpanndeHusax: X +y<4,x>0,y >0.

['paduuecku ontTuManbHoe pemenue 0yaer B Bepunae O/[P, nanpumep, (4,0) — Z =12.

6.4 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHUAJIbI, HEO0X0UMBbIE /1151
OLIEHKH Pe3yJIbTATOB OCBOEHUS TUCHMILINHBI

IIpumeps! 3a1a4 K 1a60pamopHbIM 3aHAMUAM
Ilpumep 1. B nexe o00MHBIX pabOT MpU PEMOHTE CHJIEHUN aBTOMOOWJIE MacTep BbIpe-
3aeT U3 CTaHAAPTHBIX JINCTOB MaTepHalla BEIKPOMKH IIATU BUIOB.

[Ipu ucnonb30BaHUM PA3TMYHBIX JIEKal pPe3yibTaThl pacKkpost TucTa pasHble. Tpedyercs
n3rotoButh He MeHee 5000 BbIKpoek kaxaoro Buja. Ompenenuts miaH packpos. [Ipu stom
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OTXOAbI OOJI>KHBI OBITh MUHUMAJIbHEI U 3aaHHUEC BBIIIOJIHCHO. PGSYJ'II)TaTBI packposa OJHOTO JIh-

CTa pa3HBIMH CIIOCOOAMU CBE/ICHBI B TA0JIHILY.

Cnoco0 Cunenune Cunenue ChouHka CnouHka BbokoBuHa OT1X0IbI
packpost BOJIUTEIIS nac-pa BOJIUTEJIS nac-pa

1 12 8 22 15 a7 1.2

2 17 11 18 13 29 0.8

3 16 14 15 16 11 0.4

Jj1s mocTpoeHust MOIETTM HEOOXOAUMO OTBETUTH Ha CIEAYIOLIUE BOIIPOCHI:
1) 9o siBIsIeTCs LeNieBOW QyHKIMEH (CyMMapHbBIE OTXO/bI),
2) 4TO SABJISACTCS HEU3BECTHBIMH B 3a/1a4€ U CKOJBKO UX (YMCIIO JIUCTOB, PACKPAUBACMBbIX KaX-
JIBIM U3 CIIOCOOOB),
3) KaKue yCJIOBUS Ha HEU3BECTHBIC CICIYET YUeCTh (BBIKPOEK KaKIOTrO THIA JOJDKHO TOITY-
yuthca He MeHee 5000, Bce HEM3BECTHBIE HEOTPUIIATEIIbHBIE U 1IEJIbIE).

VY4er ycnoBus LIETOYUCICHHOCTH 3aTPYIHSET, a MOPOM JellaeT U BOBCE HEBO3ZMOXKHBIM pe-
HICHUE 3a/1a4M, TIOATOMY B CIIydasiX, KOTJa OTKa3 OT HEro He BEeAeT K OOJBbIIMM OIMIHMOKaM, OT
3TOTO yCIOBUS OTKa3biBatoTcs. [TockonbKy B Halleil 3ajaue peub UIET O ThicAYax W3AeTuil, To,
OKpPYIJIUB JI0 LIEJBIX PE3yJbTaThl PELICHUs 3a7auu O0e3 yuyeTa yCJIOBUS LEJIOYUCIEHHOCTH, MBI
MOJIyYHM MOTPEITHOCTD 3aBEIOMO MEHBIIIYIO, YeM MOTPEUIHOCTh UCXOAHBIX TaHHBIX. [loaTomy
B HAIlIEM CJIy4ae 3TUM YCJIOBHEM MO>KHO IIPEHEOpPEUb.

LeneBas ¢pyukius: 1.2x1+0.8x2+0.4x3—min.
Orpanuuenust:
12x1+17x2+16x3 > 5000,
8x1+11x2+14x3 > 5000,
22x1+18x2+15x3 > 5000,
15x1+13x2+18x4 > 5000,
47x1+29%x2+11x3 > 5000,
x1, x2, x3>0.

IIpumep 2. J1nst ©3roToBIEHUS OBYX BHIOB npoaykiuu P1, P2 ucmonb3yercs Tpu BHUIA CHIPBS
S1, S2, S3. 3amnacsl ChIpbsi, KOTUYECTBO €AMHHUII CHIPHs, 3aTPAYEHHBIX HA U3TOTOBJICHUE €TUHUIIBI
MPOIYKIIMH, @ TAK)KE BEJIMUMHA MPUOBLIH, TTOJTydaemasi OT peau3alii eANHUIIBI POIYKIUH,
MIPUBE/ICHBI HIXKE.

Bun celpps 3amac ceipbs, T 3aTpaTsl CBIpbS HA €AMHUILLY POTYKIIUU
P1 P2
S1 9 1 1
S2 3 0,5 1
S3 3 1 0,5
[TpuObLIb OT €AUHUIIBI TPOAYKIIUH, 1 2

CocTaBUTh ONTHMAIIBHYIO NTPOU3BOJCTBEHHYIO IPOTPAMMY, T.€. TaKOW IUIaH BBIITYCKa IMPO-
JOYKIIHHU, YTOOBI TIPU €€ pean3aluy MOXKHO ObLIO MOTyYUTh MAaKCUMAIIbHYIO TPUOBLIb.

[lepeueHb npumepHsix BOIPOCOB K YCMHOMY ONPOCY (MeKYUU-OUCKYCCUlL)

1. Yro Ha3wIBaeTCs Omeparuei?

2. HazoBuTe OCHOBHBIC ATAITBl ONEPANMOHHOTO UCCIICAOBAHUS U JIAUTE WX KPATKYIO Xa-
PaKTEPHUCTHUKY.

3. Kiaccudukamnmsi 53KOHOMUKO-MaTeMaTHIECKUX MOJICTICH.

4. CdhopmynupyiiTe OCHOBHYIO 33J]a4y MAaTE€MAaTUYECKOTO MPOTPaMMHUPOBAHUSI.
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5. JlaiiTe ompeneneHue CeI0BOM TOUKH.
6. CdopMmynupyiiTe JOCTATOYHOE YCIOBUE ONTUMAILHOCTH.
7. CdopmynupyiiTe OCHOBHYIO 33724y JTHHEWHOTO MTPOTPAMMHUPOBAHUS B KAHOHUYECKOM

dopme.

8. JlokaxxuTe SKBUBAJICHTHOCTH Pa3IHIHbBIX opM 3amucu 3JII1.
9. Yro Takoe OMOpPHBIE PELICHNUs?

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

Kaxk onpenensiercs 6a3uc onmopHoOro rjaHa?

B yeMm cocTouT maes cuMInIeKc-MeToa?

Kak ocymectisiercst BBIOOp IepeMeHHOM 1)1 BBIBOJIa U3 Oasuca?

Kak ocymiecTBisieTcst BBIOOp repeMeHHOH /715 BBoJa B 6a3uc?

CXoaMMOCTh CUMILIEKC-TIPOIIETYPHI.

[Ipu3Haku Hepa3pemIMMOCTH 3a/1a41 JMHEHHOTO IPOrPAMMHUPOBAHMUSL.

Kaxkoit 6a3ucHBIN TUTaH Ha3bIBACTCS BBIPOKIACHHBIM?

OO0BACHUTE DKOHOMHYECKHUH CMBICII IBOMCTBEHHON 3a1a4H.

Kakue cymiecTByroT MeTObI OCTPOEHUSI HAYAJIFHOTO OMOPHOTO IJIaHA TPAaHCIOPT-

HOMU 3agaumn?

19
3aJauu.

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

ChopmynupyiiTe KpuTepHil ONTUMAIBHOCTH JIJIS IOIYCTUMOTO TUIaHa TPAHCIIOPTHOM

Kpatko copmynupyiite mpeaAMeT TEOPUU UTP KAK HAYUYHOUH TUCIUIUIMHEIL.

UTO Ha3BIBAIOT «IICHOU UTPHI»?

Jlaiite onpesenieHne MOHATUIO «CMEIIaHHAs! CTPATETUs».

[Ipu KakuxX yCIOBUSX MOYKHO TOBOPHUTH O TOM, UTO UTPa UMEET CEJIOBYIO TOUKY?
UeM 0IHO3HAYHO OMPEIENAIOTCS MaTPHUUHBIE UTPHI?

B ueM 3akiouaroTcst MpUHIMITBI MAKCUMUHA U MUHUMAaKca?

CamocrositenbHas pabota 1o epaguueckomy pewenuro 3JI11T

OO0pa3ibl BapuaHTOB

1. Pemuts rpaduuecku cnenyromyto 3JIIT:

Haiitn max (min ) Z = 2x, —3x,, ecim
3X, +4X, <24
X, <6
X, — X, =4

X, 20,x, 20

2. Haiitu Hanboubliiee 1 HaMMEHbBIIIEE 3HAUYCHUS (PYHKITHH.

Z =2x1+2x2

IpHU OrpaHudeHusIxX | X1-3x2 < 3

3x1Hx2 =3

x1=0, x2=0

3. Haittu HauGomnpiiee 3HaueHue QyHKuu Z = 2x1+2X2

Ipu orpaHudeHusx | xitxo< 4

x1-2%0< 2

x1=> 0,x:=> 0
17



CamocrosTenbHas padoTa 10 PEIICHUIO Uepbl 08YX YUACMHUKOS
C HY1eBOU CYMMOU

OO6pa3ibl BapUaHTOB

1. Onpenenuts onTUMaIbHbIE CMELIAaHHBIE CTPATETUH UTPOKOB B UTPE JIBYX YUaCTHUKOB
C HYJIEBOM CYMMOM M IUIATEKHON MaTpULIE

D N W B~

-2

2. CocTaBbTe TUIATEKHYIO MAaTPUILy sl UTPhl. ITpok A MOXET crpsiTaThCs B OJTHOM U3
nByx yoexun (I umm II); urpox B umier urpoka A, u ecnu Haiizet, To nomydaet mrpad 1 ge-
HEXHYIO €IUHUILY OT A, B IPOTUBHOM CIIy4ae - IUIATUT UTPOKY A 1 JCHEKHYIO SAMHHUILY.

3. OnpenenuTe HUKHIOK U BEPXHIOO LIEHY UTPbI, KOTOPAas 3a/1aHa CIEAYIONICH MIaTeKHON
MaTpUILIEH.

05 06 08

A=109 0,7 08
0,7 06 0,6

CamocrosTenbHas paboTa 10 PeHIeHUIO0 3a0aUl 0 HAX0HCOEeHUU
Kpamuatiuie2o nymu
OO0pa3ibl BapuaHTOB

1. PaccmoTtpuTe rpad, n3o0pakeHHbI Ha pucyHKe. TpelOyercs HallTH Bce KpaTyaiiiue
IIyTH OT BepIIMHBI X1 KO BCEM OCTaJIbHBIM BepIIMHaM. MaTpuiia BECOB IIPUBEICHA HIKE.

x4
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X1|X2 X3 X4 |X5|X6|X7 X8|X9
X1 10 3 |6 |12
X210 18 2 13
X3 18 25 20 7
X4 5|16
X5 5 10
X6 20 10 141151 9
X7 2 4 14 24
X8| 6 23 | 15 5
X912 | 14 9 124 | 5

2. [IpumenuTe anroput™ JeHKCTpshI 111 OpUEHTUPOBAHHOTO Tpada.

3. Haittu kpar4yailiiuii myTh B CETH

PaccToAHHe B
KHI0OMeTpAax

«HHRECTY

CamocrosarenbHas pabota no pemenuto 3JI1 cumnexcruvim memooom
OO6pa31pl BapuaHTOB

1. CocTaBuTh ONITUMANBHBIN TJIaH IPOU3BOACTBA U3/I€THUIl NBYX BUIOB A u B, obecrieun-
BaIOHII/II\/’I MAaKCUMaJIbHYIO CTOUMOCTE HX p€ajin3allu, €CJIIM Ha U3TOTOBJICHUC CAVMHUIIBI U3ACIIUS
A Tpebyercs 3aTpaTUTh a1=2 KT CHIPbs MEPBOTO THUIIA, a2=3 KT ChIPbsS BTOPOTO TUMA U az=I KT
CBIpbsi TpeThero Tuma. st equHuIel u3nenus B tpedyercs bi=1 kr cbipbs iepBoro tuma, bp=4
KI' CBIpBbSl BTOPOTO TUMA U b3=3 Kr ChIpbs TpeThero THma. [Ipon3BoACTBO 0OECIedeHO ChIpheM
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kaxaoro tuna B koaudectBe 400 kT, 900 kr, 600 kr coorBeTcTBeHHO. CTOMMOCTH €IUHHIIBI M3-
nemust A cocraBisieT 60 py0., a equHUIB u3aenus B- 40 pyo6.

2. IIpu mogxopMKe MOCEBOB HEOOXOAMMO BHECTH Ha | Ta MOYBHI HE MEHEE 8 CIUHUI] XU-
MHYECKOTO BellecTBa A, He MeHee 21 equHuI] XUMUYecKoTo BemecTBa B 1 He MeHee 16 equHUII
xuMuyeckoro Bemectsa C. depmep 3akynaeT KOMOMHUPOBaHHBIE y00peHus 1Byx BuaoB | u .
B Tabnune yka3zaHo cojep:kaHue KOJIMYECTBA €IUHUI] XMMHUUECKOIO BEIIeCTBa B 1 KI' Ka)KA0ro
BUa ynoopenwuii u neHa 1 kr yno6penuit. Onpenenure noTpeOHOCTh Gepmepa B ynoOpenusx |
u |l Buga Ha 1 ra moceBHOM MIOIIA U TP MUHUMAJIbHBIX 3aTpaTax Ha UX MpUOOpETEHHE.

ConeprxaHre XMMUYECKHX BemecTB B Ne Kr
XMMHYECKUe BEIIeCTBa ynoOpeHus
I 1
A 1 5
B 12 3
C 4 4
Ilena 1 kr ynoOpenusi, pyo 5 2

3. Haiitu MmakcumyM pyHKIMU f (X ) = 3x1 + 4x2 + X3 + 2x4 — X5 IpH OrpaHu-

YCHHAX:

X +§x - 2x 2
2 ) 4 5 9

X +§x + 2x 3

1 9 4 5 9
X +§x + X —l
3 24 5 9

x; 20, (i=1234)5)

CamocTosTenbHas paboTa 1o peueHuto 73
OO0pa3ibl BapuaHTOB

1. YetnIpe oBOIIEXpaHUITUIIA KaXKIBIA IEHh 00ECTIEUNBAIOT KapTodeneM Tpu Mara3uHa.
Mara3unsl To1anyu 3asBKM COOTBETCTBEHHO Ha 17, 12 u 32 ToHHbI. OBOIIEXpaHWINILA UMEIOT
cootBeTcTBeHHO 20, 20,15 u 25 ToHH. Tapuds! (B A.€. 32 1 TOHHY) yKa3aHBI B ClIeyIOMIEH Tao-
JIUILE:

OBoriexpaHu- MarasuHbl

JIAIIA 1 2 3
1 2 7 4
2 3 2 1
3 5 6 2
4 3 4 7

CocraBpTe M1aH NePEeBO30K, MUHUMHU3UPYIOLINI CyMMapHble TPAHCIIOPTHBIE PACXO/IbI.
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2. Haiitu HayaJIbHBIN TUTaH MEPEBO30K METOIOM CEBEPO-3aMaJIHOTO yTiIa, €ClI TPy3 HaXO0-
JUTCS Y TPEX MOCTABIIMKOB B KosmuecTBax 120, 85 u 135 equnun, KoTopelii HEOOXOAMMO JOCTA-
BUTH NOTpeOuTesiM B KosimuectBax 50, 90, 110 u 90 enunu.

3. HaiiTu HavanpHbIA IUIaH IEPEBO30K METOJOM MUHUMAIbHOU CTOMMOCTH, €CIIU TPY3
HAXOJUTCA Y TPEX MOCTABIIMKOB B KonmnyecTBax 120, 85 u 135 enunmil, KOTOPBI HEOOXOIUMO
JIOCTaBUTH MoTpeduTessiM B koaudectBax 50, 90, 110 u 90 enuHuil, mpuyeM CTOMMOCTb TpaHC-
IIOPTUPOBKH  €IMHMIIBI IPOLYKIMH OT | -r0 MIOCTaBIIMKA B IIyHKT HOTPeOICHUS | 3a1aHa MaT-

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

6.4 Ilporpamma 3auera
[TepeveHb NPUMEPHBIX BOITPOCOB K 3a4YETy

1. OcHoBHbIE OHATHA UCCIIEIOBaHUS ONlepaluii. DTarlbl ONEePallMOHHOTO UCCIIE0BAaHUS.
2. Knaccudukamusi 3KOHOMUKO-MaTeMaTHIecKux Mojeneil. [IpemmymectBa u Hemo-
CTaTKH MCIOJIb30BaHUS MOJEIIEH.
[TocranoBka 3aaun TuHEHOTO NporpamMMmupoBanus. Csoiictea 3JII1.
OnopHnele pemenus. baszuc onopHoro 1uiaxa.
I'eomeTpuueckas unTeprperanus u rpapuyeckoe pemenue 3J1I1.
Cuminekc-MeTon.
Kak onpenensiercst 6azuc onopHoro raHa?
B uem cocTout uzaest cumIiekc-metona?
. TpaHcniopTHas 3aJ1a4ya U €e CBOMCTBA. 3aKPBIThIE U OTKPBITHIE MOJIEIH.
10 MeToa noTeHIManoB AJis peleHUs] TPAHCIIOPTHOW 3aJauH.
11. OcHoBHble oHATHS Teopuu urp. Kinaccuduxamus urp.
12. Urpa nByx JuIl ¢ HyJ1eBOi cyMMoi. BepXHssl U HIDKHSAS LIeHa UTPbI, YCIOBHE CEIUIO0-
BOM TOYKH.
13. CwmermanHsble cTpaTerui. AHATUTHYECKOE PELIeHNEe TP BUJa 2x2.
14. T'paduueckuii MeTo pemeHus Urp Buga 2xn u mx2.
15. Pewenue urp Buza Mxn METOOM JUHEHHOTO MPOrpaMMHUPOBAHUS.

©COoNo AW

7 HIEPEYEHb TH®OPMAIMOHHBIX TEXHOJIOT' Ui, UCIIOJIB3YEMBIX B
IMPOLHECCE OBYUYEHUSA

B o0pa3zoBarensHOM mpolecce no AUCHUIIIIMHE UCTIOIB3YIOTCS caeayone nHhopmanu-
OHHBIE TEXHOJIOTHH, SBIISIOIIMECS KOMIOHEHTaMH DJIEKTPOHHOW MH(OPMAIMOHHO-00pa30Ba-
TenpHOM cpenbl BI'TIY:

e Odununanbusiit caiit BITIY;

e Cucrema anexktponHoro ooydenuss ®I'bOY BO «bI'TIY »;

e DIIEKTPOHHBIE OMOTNOTEUHBIE CHCTEMBI,

e MynbTUMEAUITHOE CONTPOBOKIACHUE 3AHITHH.
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8 OCOBEHHOCTH U3YYEHUA JTUCHUIIVIMHBI UHBAJIMJIAMMU U JIMIAMMU C
OI'PAHMYEHHBIMUA BO3MOKHOCTSAMMU 310POBbsA

HpI/I O6y‘IeHI/II/I JiaIy ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbS ITPUMCHAKOTCA aaall-
THUBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUU B COOTBETCTBUU C YCIOBHUSIMH, U3JI0KEHHBIMH B pa3zed
«Oco0eHHOCTH OpraHu3ai 00pa30BaTEIBLHOIO Mpolecca Mo 00pa30BaTeIbHBIM IIPOrpaMMam
JUTSl HTHBAJTUJIOB U JIMII C OTPAaHMYECHHBIMU BO3MOKHOCTSIMH 3/JOPOBBS» OCHOBHOI 00pa3zoBaTelib-
HOU MPOrpaMMBbI (MCIIOIB30BaHHE CIIEHUAIBHBIX YI€OHBIX TOCOOUH U TUAAKTUYECKIX MaTepua-
JIOB, CIIEIUATIBHBIX TEXHUYECKUX CPECTB 00yUEHHsI KOJUIEKTUBHOTO ¥ MHIUBH/LyaTbHOTO TIOJIb-
30BaHUs, [IPEOCTABIEHUE YCIIYT aCCUCTEHTA (IIOMOIIIHUKA), OKa3bIBAIOLIET0 00yUaromumMcs He-
00XOIMMYI0 TEXHHYECKYIO IOMOIIb U T.I1.) C Y4ETOM HHANBUAYAIBHBIX 0COOCHHOCTEH 00yUaro-
IIUXCSL.

9 CIIUCOK JIMTEPATYPbBI U UHO®OPMALIMOHHBIX PECYPCOB
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Kpacuonap: Jlans, 2013. — 441 c. (20)

3. Ecumos, b.A. MeTtoap!l ucciiejoBaHusI onepanui : yued. mocodue Juisi cTy 1. By3oB / b.
A. Ecunog. - 2-e uzn., ucnp. u nom. - CII6. ; M. ; Kpacunomap : JIans, 2013. - 304 c. - (YueOHUKH
qutst By30B. CrieriainbHast aureparypa). (10)

4. Bomnkos, U.K. UccnenoBanue onepanuii: Yue6. nocobue ais By3oB / E.A. 3aropyiiko,
N.K. Bosnkos. — M.: MI'TV, 2004. — 440 c. (20)

5. HccnenoBanue omneparuii B 9)KOHOMUKE : y4eOHUK A1 By30B / oa penakuueid H. 1.
Kpemepa. — 4-e uzn., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2022, — 414 ¢. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-12800-0. — Texcr : anexrponHslit // O6pa3oBa-
tenbHas wiaTdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/488643.

6. Kocopykos, O.A. HccnenoBanue onepanuii: YueOnuk / A.B. Mumienko, O.A. Koco-
pykoB. — M.: Dk3amen, 2006. — 448 c. (14)

7. Cesepues, H. A. HccnenoBanue oneparuii: IpUHIUIBI IPUHATHS pelIeHnil u odec-
nedyeHue Oe3zomacHocTH : yueOHoe nocobue ans By3oB / H. A. Cesepues, A. H. Karynes ; noa

penakuueit I1. C. KpacHomekoBa. — 2-e u3a., nepepab. u gon. — Mocksa : M3natenbcTBo
FOpaiit, 2022. — 319 c. — (Bricmee obpazoBanne). — ISBN 978-5-534-07581-6. — Tekcr :
AIIEKTPOHHBIN / OO0pa3oBarenbHas miatdopma IOpaiit [caiiT]. —

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

8. Pxesckuii, C.B. HccnenoBanue onepauuit : yued. nocobue s cryl. By3os / C. B.
Pxerckuid. - CII0. ; M. ; Kpacnonap : Jlanb, 2013. - 480 c. - (YueOnukH 115 By30B. CrieruanbHas
auteparypa). (6)

9. Hlwunorckas, H. A. Teopus urp : yaeOHHUK 1 pakTHKyM Uit By30B / H. A. Illnnos-
ckas. — Mocksa : U3parensctBo KOpaiit, 2022. — 318 ¢. — (Bsicmiee obpazoBanue). — ISBN

978-5-9916-8264-0. — TekcT : anekrponHbIH // OOpa3zoBarenbHas miargopma KOpaiT [caiT].
— URL.: https://urait.ru/bcode/490360.

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHBIEC CHCTEMbI

1. Wudopmannonnas cucrema «EmuHOe OKHO J0CTyma K 0Opa3oBaTeIbHBIM PECyp-
cam». - Pexxum moctyma: http://www.window.edu.ru/

2. llopran  HayyHOW  dJNeKTpOHHOW  OubOmmoreku. -  Pexum  pmocryma:
http://elibrary.ru/defaultx.asp
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http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp

3. MHurepuer-Yausepcuter WMuHbopmanmonnsix Texnonmorwii. - Pexum pocryna:

https://intuit.ru

4. TnoGampHas ceTh JAWCTAHIIMOHHOTO oOpa3oBaHuWs. — Pexum  Jgocryna:
http://www.cito.ru/gdenet .

5. Poccuiickuit  mopram  OTKpbITOrO  oOpazoBaHMsi. — Pexum  jgocryna:
http://www.openet.ru/University.nsf/

6. Ilopranm OecmiaTHOrO MJWCTAaHIMOHHOTO oOOpa3oBaHus. — Pexum mgocryna:

www.anriintern.com

9.3 DJIeKTPOHHO-0HOJIHOTEYHbIE PeCypPChl

1. DOBC «lOpaiit». - Pexxum noctyma: https://urait.ru
2. Tomnpex (0630p CMN). - Pexxum goctyma: https://polpred.com/news

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlns mpoBeeHUs 3aHATUM, TPYNIIOBBIX U MHAMBUAYAJIbHBIX KOHCYJIBTALMM, TEKYIIETO
KOHTPOJII U TIPOMEKYTOUYHON aTTeCTAMHM MCIOJIB3YIOTCS ayJAUTOPUHU, OCHAIEHHBIE YUeOHOU
MeOeINpl0, ayJIUTOPHON JTOCKOHM, KOMIIBIOTEpOM(-paMH) C YCTAHOBJICHHBIM JIMIIEH3MOHHBIM
CICIUAIM3UPOBAHHBIM  MPOTPAMMHBIM O0ECIIEYCHHEM, KOMMYTATOpPOM JUUISi BBIXOJa B
AIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY M O3JEKTPOHHYIO HH(GOPMAIMOHHO-00Pa30BaTEIbHYIO
cpeny BI'TIY, MynabTUMEIUHHBIMM IPOEKTOPAMH, SKCIIO3ULUMOHHBIMU SKpaHamH, Y4yeOHO-
HATJISIHBIMA TOCOOHSIMH, MYJIbTUMEIUITHBIC TIPE3CHTALINN ).

s mpoBeieHNs MPAKTUYECKUX 3aHATUN TaKKE UCIOJb3YIOTCS KOMIIBIOTEPHBIE KIACChI
buznKo-MaTeMaTUYECKOTO (aKyIbTeTa, OCHAIEHHBIE YUeOHON MeOEebI0, ay TUTOPHOU TOCKOM,
KOMITHIOTEPAMH C YCTAHOBJICHHBIM JIUIIEH3MOHHBIM ITPOTPAMMHBIM 00€CTIEUeHHUEM, C JOCTYIIOM
B DJIEKTPOHHO-OMOIMOTEUHYIO CHUCTEMY, SJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny bITIY m B cerp MHTEpHET, MyJIbTUMEIUHHBIMU NPOEKTOPaMH, SKCHO3ULHOHHBIMHU
9KpaHaMH, yu4eOHO-HATIAAHBIMU TOCOOUAMHE (MYJIbTUMEAUHHBIC TPE3EHTAIIUH U TIP. ).

CamocrosiTenbHast paboTa CTYJEHTOB OPTaHU3YETCS B Ay IUTOPUSIX OCHAIIIEHHBIX KOMITb-
IOTEPHOM TEXHUKOW U B 3ajaxX JOCTyIa B JOKAIbHYIO ceTh BI'TIY ¢ BBIXOIOM B 3JIEKTPOHHYIO
nH(pOpMaIIMOHHO-00pa30BaTENBHYIO CpEly By3a U B ceTh HTepHeT.

JIMIeH3MOHHOE TMPOTrpaMMHOE OOECTeueHUe: OlepallMoOHHbIe CUCTEMBl CeMeicTBa
Windows, Linux; opucusie mporpammsr Microsoft office, Libreoffice, OpenOffice;, DrWeb
antivirus v 7.7 .

Pazpabotunk: Jlonrosa FO.A. — nouent kadenpsl nHGOPMATUKH U METOJIMKU MPENOJaBaHUs
MH(OPMATUKH

EBtymenko M.C. — cT.npenonaBatens Kapeapsl MHPOPMATUKU U METOTUKH MPETOAABAHUS HH-
dbopmaTtuku
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11 JIUCT UBSMEHEHHUH U JOTOJTHEHUN
Yr1Bepxkaenue usmenenni u gonoanenuii B PII/1 nias peanuzanuu B 2023/2024 yu. r.

PITJ] o6cyxneHa u ogqodpena st peanusanuu B 2023/2024 yu4. r. Ha 3aceaHuU Kadeapbl
unpopmaruku 1 MIIU (mpotokon Ne8 ot 24 mas 2023 r.).

YT1Bep:xkaenne usmenenuii u ronoanenuii B PILJI nust peanuzanuu B 2024/2025 yu. r.

PII[1 obcysxaena u ogodpeHa yist peanusanuu B 2024/2025 yu. 1. Ha 3aceqanuu kadeapb
unpopmatuku u MITU (mpotokos Ne8 ot 29 mas 2024 r.).

YrBep:kaenue uzMeHeHuit u qonojnennii B PILJ qust peanmusamuu B 2025/2026 yu. r.

PITJ] o6¢cysxnena u ogo6pena aiist peanusanuu B 2025/2026 yu. r. Ha 3aceqanuu kadeapsl
unpopmaruku 1 MIIU (mpotokon Ne6 ot 26 mapra 2025 r.).
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