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CocraButens: cT. mipern. kadenpsr Ypycoa A. C.

Pabouas mporpamMMa AMCHUILIMHBI cocTaBieHa B coorBercTBuu ¢ @PI'OC BO mo HampaBiieHHIO
noarotoBku 09.03.01 Mudopmartuka ¥ BBIYMCIUTENbHAS TEXHUKA, YTBEPXKICHHBIM MPUKA30M
MunucrepctBa oOpa3zoBanus W Hayku Poccuiickoit @Denepammm Ne 929 ot 19.09.2017r.,
OCHOBHOH TpodecCHOHATBHON 00pa30BaTENIbHON MTPOrpaMMON BBICHIETO 00pa3oBaHUS 10
Hanpasienuto  noxaroroBku  09.03.01 Mudopmartuka u  BBIYUCIWTENbHAs  TEXHMKA,

HaIpaBJICHHOCTH (Mpoduiib): «CUCTEMbl aBTOMATHU3UPOBAHHOTO TPOCKTUPOBAHUSI», JIOKATBHBIMHU
axkramu KUI'VY.

Paboyan nporpamma pacCMOTPEHa M YTBEPXKAEHA Ha 3acedaHun Kadeapbl MHGOPMATUKM

N BbIYNCANUTENBHOM MaTeMaTUKM Ha 2025-2026 y4ebHbIn rog, npotokon Ne 8 ot 25 .04. 2025 r.
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1. HaumeHoBaHUe THCHHUIIIUHBI (MOIYJIS)
HUccnenoBanue onepanuii

HeJblo n3ydeHus AUCIUTIINHBI SBJISICTCS .

— 03HAKOMUTb CTYJEHTOB C OCHOBHBIMU NOHATUSIMHU U MPUHIIUIIAMU U CCIIEI0BAHUS
onepaunui;

- O3HAKOMHUTb CTYACHTOB C METOJAOJIOTHEH pelleHus 3ajad JIMHEWHOro,
HEJMHENHOr0, JUHAMUYECKOTO MPOrpaMMHUPOBAHMS, C METOJIAMU pEUICHUS] KOHEUHBIX HUID,
3JIEMEHTaMHU TE€OPHH MaCCOBOTO OOCTYKUBAHUS,

— BBIPa0OTaTh HABBIKM MPUMEHEHHS MAaTeMaTHYEeCKOTO ammapara sl OMHUCAHHS
KOHKPETHBIX CUTYaIlUi, TPEOYIOIMX MPUHATHS ONTUMAIBHOTO PEIICHHUS;

— BbIpa00OTaTh HABBIKA  pEIICHHUS 3aJa4 JUHEWHOr0  IPOrpaMMHUPOBAHUA,
MNPOCTEUIIMX 33]]a4 HETUHEHHOr0 W JIMHAMHUYECKOTO MPOrpaMMHUPOBAHUS, TEOPUH MATPUUHBIX
UTP U TEOPUU MACCOBOTO OOCITYKMBaHUSL.

Jis1 nocTHAKe HUS 1eJIN CTABATCH 3a/1a4u:

- U3YYUTh COBPEMEHHBIC TEHJCHIMHM DPa3BUTHs, HAyYHbIE U MPUKIAAHBIC TOCTHKEHUS
TEOPUHU UCCIIEA0BAHUS OTIepaIMii; METOIbI MOJETMPOBAHU S YKOHOMUYECKHUX ITPOLIECCOB;

- HW3Y4YUThb OCHOBHBIE AacCHeKThl MAaTEMAaTHYE€CKOTO0 MOJCIUPOBAHUS; MOAXOIbl K
MOJIETTUPOBAHUIO COIMAITBHO-YKOHOMHYECKHUX 33/1a4;

- 3HaTh METOJIbI peATTU3ALMHU YTUX aJITOPUTMOB Ha DBM.

Ilenu w 3amaud JUCIUILUIMHBL OMPEICICHBl B COOTBETCTBUH C TpPEOOBAHUSIMU
®denepanbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTAHAApPTa BBICIIETO OOpa3oBaHUs IO
Hanpasieanro  moarotoBku  09.03.01 VHdopmaTnka W = BBIYMCIHUTENIBHAS  TEXHUKA,
HarnpaBJIeHHOCTH (Tpoduiib): «CUCTEeMBI aBTOMATU3UPOBAHHOTO TPOSKTHPOBAHKU S

2. MecTO IMCUUNIMHBI (MO1YJI51) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Hucuunnuna b1.B.J1B.03.02 «ccnenoBanue onepanuii» oTHOCUTCS K 010Ky — «bioxk 1.
JucuuIumHbl (MOJIYITH )», K BapUaTHBHOM YacTH, TUCIUIUIMH 1O BBIOODPY, (OPMHUPYEMBIMU
y4acTHUKaMH 00pa30BaTENbHbIX OTHOLIEHUH.

Jucnummaa (MOIyllb) M3ydaetrcs Ha 3 Kypce B 6 cemectpe.

MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Unekc | B1. B.JIB.03.02

TpeOoBaHus K NMpeABAPUTEJIbHOI MOATOTOBKE 00yYaKOIIETr0Cs

JlJist OCBOGHUSI IMCHUTUIMHBI «MeTOIbl ONTUMHU3AIIUNY CTYACHTHI HCIIOIB3YIOT 3HAHUS, YMEHUS,
CrocoObl AEATENIBHOCTH U YCTaHOBKH, C(QOPMHUPOBAHHBIE B XOJA€ M3y4EHMs AucUUIIMH: Bl.
0.04.01 «Maremarnueckuii ananmu3», b1.0.04.02 «Anrebpa u reomerpusi», b1.0.17
«Kommwrorepnoe monenupoanuey, b1. B.JIB.02.01 «BpruncnurenbHas MaTeMaTHKa.

JAMCUMIVIMHBI U TPAKTHUKH, IS KOTOPbIX OCBOEHHE JAHHOM JAWCUMILJIMHBLI (MOIYJIsl)
He00X0IMMO KaK Mpe/lleCcTBYIOLEe:

OcBoenne muctuiumubl «lccmenoBanue ornepanuid» SBISETCS HEOOXOAMMOW OCHOBOHW IS
nocnenyromero uzydenus aucuunaiasl b1.B.JIB.06.01 «Metoapl onTUMH3alluy MPOEKTHBIX
peleHU» U BHITTOJIHEHHUSI BBITYCKHON KBAJTM(DMKAITMOHHON pabOTHI.

3. [lepeyeHb NJAHNPYEMBIX Pe3yJbTATOB 00y4e HUS MO AUCHUNJIHHE (MOIYJIIO),
COOTHECEHHBIX € IUIAHMPYeMbIMH Pe3yJbTAaTaMH 0CBOeHHUsI 00pa3oBaTeIbHOM MPOrpaMMbl
[Iponecc m3yuenmst auctmimivbbl «MccieoBanus onepalyi» HamnpaBiIeH Ha (QOPMHUPOBAHHUE
CJIEAYIOMIUX KOMIIETEHIMIA 00y4aromerocs:

I/IHIIHKaTopbl JOCTHIKEC HUSA

Kox Cojepkanue KOMIeTe HIHH B copMHpoBaHHOCTH KOMIIE Te HI[Uii
KOMIIE - coorBeTcTBHU ¢ DI'OC BO/
Te HIH OIIBO




YK-2 Crioco0OeH orpeessaTh Kpyr
3aJa4 B paMKax I10CTaBJICHHON

e u BI)I6I/IpaTI) OIITUMAJIBHBIC

JIEHCTBYIOUMX MPABOBBIX HOPM,
MMEIOLIMXCSL PECYPCOB U
OrpaHUYCHUI

CITOCOOBI UX PEUICHUA, UCXOO U3

YK.b-2.1 3naet criocoObI pemeHus
IIOCTABJICHHBIX 3a/1a4 U OKUJIa€MblE
pe3ynbTaThl; KPYr 3a7ad B paMKax
MIOCTaBJICHHOM LI€JIH, ONIPEIEIISAET CBSA3U
MEXy HUMHU

VYK.b-2.2 YMmeer niaHupoBaTh peann3aluio
3a71a4 B 30HE CBOEH OTBETCTBEHHOCTH C
Y4ETOM UMEIOIIMXCS PECYPCOB U
OTPAHUYEHU, JEUCTBYIOIIMX ITPABOBBIX
HOPM

VYK.b-2.3 Bnageer HaBbIKaMH IPEACTABICHUS
pEe3yIabTaTOB MIPOEKTA, MpeAIaraet
BO3MOKHOCTH UX UCIIOJIb30BAHUS U/HIIN
COBEPIICHCTBOBAHUS

IK-1 Cnoco6eH BBITIOIHATE pa0OTHI U
YIPAaBJIATh PabOTaMHU 110
CO3JaHMI0 (MOIU(UKAIIIN) U
conpoBoxkaeHuto UC,
aBTOMATH3UPYIOLMX 33/1a41
OpraHHU3allMOHHOTO YIIPaBJIEHUS

1 OM3HEC-MPOLIECChI

[IK-1.1. 3HaeT MeTOa0JI0TUH Pa3pabOTKU
MPOTPaMMHOT0 0OeCTieueH s, Ha3HAYeHHE U
BO3MOYXHOCTH CPEJICTB ITPOCKTUPOBAHUS
MPOTPAMMHOTO 0OECTICUCHU .

IIK-1.2. Ymeer pazpabarbiBaTh
(GyHKIIMOHATBHBIC ¥ UHBIE TPEOOBAHUS K
MPOTPaMMHBIM H IIPOTPAMMHO-AITIapPaTHBIM
CpeICTBaM, OCYIIECTBIISATh
JOKYMEHTHPOBAHHE Ha BCEX Tarax
MIPOEKTUPOBAHUS M Pa3pabOTKH,
aHAIM3UPOBATH UK CAMOCTOSTENIEHO
paspabarbiBaTh TPEOOBAHUS K
MIPOTPaMMHOMY 00ECTICYCHUIO;
MPOEKTUPOBATH MPOTPAMMHBIE TTPOAYKTHI JUIS
peleHus MPAKTUYECKUX 3a/1a4 COTJIAaCHO
pa3paboTaHHBIM TPeOOBaHUSM; CO31ABATh
pOrpaMMHOE 00eCTIieyeHHs COTJIACHO
pa3pabOTaHHBIM MPOEKTaM.

I1K-1.3. Bmameer HaBbIKaMu: pa3pabOTKu
TpeOOBaHU K MPOTPAMMHBIM TTPOTYKTAM;
MCIIOJIB30BAHMS METOJIOB U CPEJICTB
MPOEKTUPOBAHU S TPOTPAMMHOTO
o0ecrieYeHust; CO3aHusI TPOrPaAMMHOTO
obecrieueHus Mo pa3pabOTaHHBIM ITPOCKTaM
JUIS pEeLICHUS MPAKTHYECKUX U
npodeccruoHambHBIX 3a/1a4. [IpoekTupyer
MPOTrpaMMHBIC

uHTepdercel,

CTPYKTYpbI U 0a3bl

JTAHHBIX.

4. O6beM TUCHUIINHBI (MOYJIs1) B 3a4e THBIX € JMHUIIAX ¢ YKa3aHHeM KOJInYe CTBa
aKaJe MU4eCKHX YacOB, BbIIEJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4YalIIuXxcs ¢ mMpenojgaBaresieM
(Mo BHAAM y4eOHBIX 3aHATHIT) M HA CAMOCTOSITEJILHYIO Pa00Ty 00yYaIOIUXCH

O6mas TpynoeMkocTh (00beM) nuctmrninbbl (Monyns) cocraimsier 3 3ET, 108 akamemmdeckux

qacoOB.

OO0BEM QUCLUITINHBI

Bcero yacos




JUIS O4HOM (hOpMBI
00y4eHust
O0mast TPyA0e MKOCTb T CIH IIJIAHBI 180
KonrakTHass padora oOvuyaommxcs ¢ mnpemojasaresieM (mo BHIaM
yue OHBIX 3aHATHI1) (BCEro)
AynutopHas padora (Bcero): 54
B TOM YHCJIE:
JIEKLMN 18
CEMUHAPBI, IPAKTHIECKHUE 3aHATHSI -
TPAKTUKYMBI -
nabopaTopHble paboThI 36
BueaynutopHnas paéora:
KOHCYJIbTAIsI TIepe]l 3a9€TOM

BreaynuropHass paOora TakKe BKIIOYAeT HHIMBHAYaJIbHYIO paboTy  oOydaromiuxcs ¢
MpenojiaBaTesieM, TPYIMIOBbIE, WHIUBUIYyabHbIC KOHCYIbTAIlMM W WHBIE BWIB  ydeOHOU
JEATEILHOCTH, TMPEIyCMATPHUBAIONINE T'PYIIOBYIO WIM WHIWBUIYAJbHYIO PabOTy OOydJarommxcs C
TpeTiofiaBaTeNieM ), TBOPUYECKYIO paboTy (3cce), pedepaTsl, KOHTPOIbHBIC PaOOTHI U AP.

CamocTosiTebHAsA padoTa o0yyaroumxcs (Bcero) 54

KonTpoJb camocTosiTeIbHOM PadoThI

Buj npomMe:kyrouHoii arTecTanuu o0y4yamomerocs (3a4eT / IK3aMe H) 3a4éT

5. Copepixanne IUCHUILIMHBI (MOAYJIS), CTPYKTYPHPOBAHHOE 1O TeMaM (pa3aeJiam) ¢
yKa3aHHeM 0TBe/IeHHOTO Ha HUX KOJIMYe CTBA aKajle MUYe CKUX YaCOB M BH/10B Yue OHbIX 3aHATHI

5.1. Pa3zoenvt Oucuuniunsl U mpyooemKoCms no 6UOAM YUEOHBIX 3aHAMUIL (8 AKAOEMUUECKUX UACAX)
Juist ouHol (hopmbI 00ydeHus

No Kypc/ Paznen, tema, copepxaHue TeMbl Oomas Bumpl y4eOHBIX 3aHATHH, BKITIOYAs
n/m JICIMTUTIHEL TpyAoeM CaMOCTOSATEIFHYI0 PaboTy 0OydYaroImuxcst u
ceMecTp KOCTh (B TPYIOEMKOCTh
qacax)
(B gacax)
BCEro AyIMTOpHBIE YU. 3aHATHS Cam.
Jlex JIab. Ipaxr. paboTta

Paznea 1. Ilpeamer u 3agaum uccJie0BaHUA 8 2 2 - 4
onepanmii
1 3/6 Tema: Ilpeamer u 3agauu 8 2 2 - 4

HCCJIeIOBAHUS ONePanMii.
Cooepoicanue: Uctopus

(b opMupOBaHHS CCICI0BAHUS
ornepanuii Kak caMmoCTOsTEeIbHOU
BETBU MPUKIAJTHOH MaTEeMAaTHKHU.
OnTUMU3aIOHHBIC 33/1a9H B
Hayke U Texauke. OCHOBHBIE
TOHSITHSI ¥ TIPMHITATIBI
UCCIICAOBAHUS OIIEpaLUil.
OnmHoKpuTepUaIbHAs U
MHOTOKpHUTEpHUAIHHAS

ONTUM H3aIIHSI.

Paznen 2. JIuneiiHoe NIpOrpaMm HpPOB aHHUE 52 12 18 - 24




3/6

Tema: Tunbl 3aga4 JIMHEHOT 0
TPOrpaMM U POB aHHSI .
Cooepaicanue: TIpumeps 3a1a4
JIMHENHOTO IPOrpaMMUPOBAHUS.
Oomas, cranmapTHAS
(cumMeTpuYHas), KAHOHUYECKas
(ocHOBHas) 3alaun TMHEHHOTO
IpOrpaMMHUPOBAHUSL.

3/6

Tema: I'paguyeckoe peieHue
3a71a4 JIMHEHHOr o
TPOrpaMM U POB aH Ul .
Cooepacanue: TI'eomerpuueckoe
HUCTOJIKOBAHHE 3aJauy JUHEHHOTO
IpOrpaMMHUpOBAHUSL. 3anaumy,
coJeprKamme Oonee JBY X
NepPeMEeHHBIX, JIOITy CKaloIue
rpadudeckoe pelieHue.

3/6

Tema: CuMILIEKC-MeTOX
Cooepaicanue: CAMIIIIEKC-METO
pelIeHus OCHOBHOM 3aJlauu
JIMHEWHOTO TIPOTPaMMHPOBAHHUS.
Meton anmura

10

3/6

Tema: /IBolicTBeHHBbIE 3a1a4U
JIMHEHOI 0

TIPOTrPaMM HPOB aH M .
Cooepoicanue:Ilpsmas u
JIBOMCTBEHHAs 3aJlauyd JIMHEHHOTO
nporpammupoanus. [Ipasuia
COCTaBJICHHS TBOMCTBCHHOM
3a1a4yu. CBSI3b MEXIy pEIICHUAMHU
IpsIMOM U IBOMCTBEHHOH 3ajad.
['eomeTpuueckas nHTEpIIpETALIHS
JIBOMCTBCHHBIX 3aja4.
HaxoxxneHue pemeHus
JIBOMICTBEHHBIX 3ajJla4d Ha
OCHOBAHMU NIEPBOY U BTOPOU
TeOpeM JBONUCTBEHHOCTH.

10

3/6

Tema: Llesiounc/ieHHBbIe 3aKa4n
JIMHEHHOr 0

NPOrpaMM HPOB AH U1 .
Cooeporcanue: MeTopI peLIeHUS]
3a/a4 LeJOYUCIEHHOTO
JIMHEHHOTO IPOrpaMMUPOBAHHUS.
Meton I'omopu. Meton BeTBel 1

TpaHMIL.

10

3/6

Tema: TpancnioprHast 3axaya.
Cooepoicanue: Ilousiue
TpaHCHOPTHOH 3aziauu. Pemenue
TPaHCIIOPTHBIX 3a]ad.
TpaHcriopTHBIE 3a7a4U C
albTePHATUBHBIM ONTHMYMOM.
BbIposkeHHBIE TPAHCIIOPTHBIE
3agaqy. OTKpBITEIE TPAHCIOPTHBIE
3a1a4H.

10

Paznen 3. Hetun

eifHOe TPOrpaMM HPOB aHHe

10

8.

3/6

Tema: Hesmmeitnoe
TPOTrpaMM HPOB aHHe.
Cooeparcanue:T eoMeTprueckas
UHTepPIpETals 3a1auu
HEJIMHEHHOTO

IPOrpaMMHpPOBaHUsL.

10




Knaccuueckas 3anaga
ONTHMU3ALNH, PEIICHHE €€
METOZIOM MHOXHTeNnel Jlarpamxka.
3aJauu BBITYKIIOTO
nporpaMMupoBaHus. Meton
mtpadHEIX GyHKIHHA. MeToq
UCKIIIOYEHUI.

Pa3nen 4. /IlunaMuyeckoe MporpaMM M pOB aHHE

10

3/6

Tema: {luHaMu4ecKoe
NPOrpaMM H POB aH He.
Cooepoicanue: MHOTOIIIATOBBIC
MPOTIECCHI IPUHSITHS PEIICHUH.
3agava IMHAMMYECKOTO
MPOTPaMMHPOBAHUS B 00IIIEM,
BUJIE, €€ TEOMETpUUECKas U
HKOHOMUYECKAsI HHTEPIPETAIIHH.
IIpyHIMD ONTUMAIBHOCTH.
IIpumeps! pemenus npocTemux
3a/lad4 METOJI0M AMHAMUIECKOTO
MporpaMMHUpOBaHUs. 3a7ja41
pacIpeesicHus pECYpPCOB.

10

Paznen S. Teopust

HUrp

12

10.

3/6

Tema: Teopust urp.
Cooeporcanue: TlpeqMeT U 3aa9u
teopun urp. Koneunas mnapHas
urpa ¢ HyJeBol cymmou. Urpa c
YUCTBIMU CTpaTerusiMu. IloHsaTue
CMEIIaHHbIX cTpaTeruii. PemieHue
urpel  2x2 B CMEIIAHHBIX
cTpaTerusiX. MeToapl ynpolueHus
1A TeKHO M MaTpUIBI.
I'eomerpuyeckass uUHTEpHIpeTalus
3amay  Teopun urp. Cenenue
3a7a4 TEOPHUM HIP K 3ajJadaMm
JMHEMHOTO MpOrpaMMHUpOBaHMUSL.

12

Paznen 6. Teopust

MaccCoBOIro oﬁcnymm;amm

16

10

11.

3/6

Tema: DiieMeHTBI TeOpHH
MAaccoBOro 00CTy:KHUBAHHSI.
Cooepoicanue: OnpeneneHue
CITy4aifHOTO MpOLecca; ero
xapakTepucTukn. OCHOBHbBIE
MOHATUSL TCOPUU MaCCOBOTO
o0cmyxuBanus. [lonsrue
MapKOBCKOTO CIIy4aifHOTO
nporecca. [Totoku coObITHiA,
MyaCCOHOBCKUH MOTOK COOBITHIA.
VYpasHernus Kommoroposa;
MpeiesIbHBIE BEPOSATHOCTH
coctossHUA. OOCITyKHBaHUE C
oxunganueM. OOCIyKUBaHHE C
MpEerMYyIIIeCTBAMH.

16

10

12.

Hroro

108

18

36

54




6. OcHoBHbIE (pOpMBI yueOHOM padoThl U 00pa3oBaTe IbHbIE T€XHOJOTHH, HCIOJIb3yeMble
NpU peaju3aliu 00pa3oBaTe IbHON NMPOrpaMMbl

JlekuuonHble 3aHsATHA. JISKIHS SBISETCS OCHOBHOW (opMoOi ydeOHOH pabOThI B BY3e,
OHa sIBJSIETCS HanOoJiee BAXKHBIM CPEACTBOM TEOPETHUECKOW MOATOTOBKM oOywaronmxcs. Ha
JEKIUSAX PEKOMEHIyeTCs NeATEIbHOCTh oOydarolierocs B (opMe aKTUBHOIO CIyLIaHHS, T.€.
MpEANoiaraeTcss BO3MOXKHOCTh 3aJaBaThb BOMNPOCHl HAa YTOYHEHHE IIOHMMAaHHUS TEMbl U
PEKOMEHYeTCsl KOHCIIEKTUPOBAHUE OCHOBHBIX MOJIOKEHUHN JieKuu. OCHOBHAs 1M JaKTUYECKast
1eJb JIEKUUH - 00ecriedeHue OpUEeHTUPOBOYHOM OCHOBBI IS IalbHEHINEro YyCBOEHUS y4eOHOro
Marepuana. Jlekropamu akTUBHO HCIOJIB3YIOTCS: JIEKUUSA-AUANOr, JIEKUUS - BU3yalu3alusd,
JeKuus - mpeseHTanus. Jlexkuus - Oecena, UM «IHAIOT C ayTUTOPHEH», MPENCTABISIET COOO0M
HETOCPECTBEHHBI KOHTAKT MpernoAaBaTens ¢ aynutopueil. Ee nmpenMyiecTBo coCTOUT B TOM,
YTO OHA MO3BOJISIET MPUBJIEKATh BHUMAaHHE CIIyIIATeNe K Hauboliee BaXKHBIM BOMPOCAM TEMBI,
OTIPE/IENATh COJIEpKAHUE M TEMI H3JIOKEHHsS ydeOHOro marepuana C Y4eToM OcoOeHHOCTei
aynuTopuH. Ydyactue oOydaronmmxcs B JeKIMU — Oecele oOecreunBaeTcs BOMPOCaMHU K
ayIUTOPHUH, KOTOPBIE MOTYT OBITh KaK AJIEMEHTAPHBIMU, TaK U MPOOIEMHBIMH.

I'maBHOM 3amayell KaKJIOM JIEKIIMU SIBJISIETCSI PACKPBITHE CYIIHOCTH TEMbI M aHAJIHU3 €€
OCHOBHBIX MOJIOKeHUI. PekoMeHyeTcs Ha MepBOi JEKIUU JTOBECTH IO BHUMAaHHUS CTYJICHTOB
CTPYKTYPY JAUCLUILIAHBI U €70 pa3/ielibl, a B JAJbHEWIIIEM YKa3bIBaTh HAYAJIO KAXKJAOTO pasjena
(Moamyns), CYTb U €ro 3ajgaydd, a, 3aKOHYMB H3JI0KEHHUE, MOABOAUTH UTOT MO 3TOMY pas3zieny,
4yTOOBI CBS3aTh €ro co cienyroumm. CoaepkaHue JEKUHUI ompenensercss HacTosel paboudeit
nporpaMmMoil  UCHUIUMHBL.  J{ns  3(QdeKTHBHOTO MPOBEACHUS JEKIMOHHOTO  3aHSATHS
pexoMeHayeTcs coOI0aaTh MOCIe0BaATENbHOCTh €€ OCHOBHBIX ATAOB:

1. hopMyAHPOBKY TEMBI JCKIINH;

2. yKa3aHUE€ OCHOBHBIX M3y4aeMbIX Pa3J€JIOB WJIM BOIIPOCOB U MPEAIO0JIAraeMbIX 3aTpaT
BpEMEHU Ha UX U3JI0KEHHUE;

3. U3JI0KEHNE BBOJIHOM YacCTH;

4. U3510)KEHNE OCHOBHOW YacCTH JIEKIINH;

5. KpaTKue BBIBOJIBI IO KaXKI0MY U3 BOIIPOCOB;

6. 3aKITI0YCHUE;

7. pPEKOMEHJallU U JINTEPATYPHBIX HCTOUHHUKOB 110 U3JIaraéMbIM BOIIPOCAM.

JladopaTopHble padoThbl. J(MCIMIUIMHBI, IO KOTOPBIM TUIAHUPYIOTCS J1abopaTopHBIS
paboThl, onpeaesstorcs yueOHbIMH TaHamu. JlabopaTopHble paboOTHl OTHOCSTCS K OCHOBHBIM
BHJIaM y4eOHBIX 3aHSATHH U COCTABJISIOT BAKHYIO YACTh TEOPETUUYCCKOW M MPOQecCHOHATBHON
MPaKTUYECKOW MOATOTOBKU. BbIMONHEHNE CTYyAEHTOM J1IabOpaTOpHBIX pabOT M MPaKTHYECKUX
3aHATUN HAIIPABJICHO HA:

- 000011IeH1 e, CHCTEMAaTH3al1I0, YIITYyOJIEeHHE, 3aKpENJIeHIE OJYyYEHHBIX TEOPETUUECKH X
3HAaHUU 10 KOHKPETHBIM TeMaM JUCUMIUIMH MaTeMaTH4ecKoro M OOINero eCTeCTBEHHO-
HAY4YHOTO, 00LIeTIPO(eCcCCHOHATIBHOTO U MPO(ECCHOHAIBHOTO IUKIIOB;

- ¢opMUpOBaHHE YMEHUN MPUMEHATH MOJYYEHHbIE 3HAHUS HA MPAKTHUKE, pean3alnio
€IMHCTBA MHTEJUIEKTYalIbHON M MPAKTUUYECKON JIEATEIIbHOCTH;

- pa3BUTHE UHTEIJIEKTyalbHBIX YMEHMH y OyAylMX CIEHHAINCTOB: AaHAIUTHYECKHX,
MPOEKTHPOBOYHBIX, KOHCTPYKTUBHBIX H JP.;

- BBIPAOOTKY MpHU pEUICHUU TMOCTABJICHHBIX 3aJau TaKUX MPOQecCHOHATBHO 3HAUYMMBIX
KauecTB, KaK CaMOCTOATEIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOpHYECKAs HWHMIIMATHUBA.
Meroauueckue peKkOMeHJaluHu pa3padoTaHbl C LEJNbI0 €IUHOIO IMOAXOAAa K OpraHu3aluu U
MPOBEICHUIO 1a00PATOPHBIX U MPAKTUYECKUX 3aHATHH.

JlaboparopHast pabota — 3T0 GopmMa OpTraHU3aANKU YIeOHOTO TIPoIiecca, KOT/IA CTYACHTBI
0 33JJaHUI0 U TOJl PYKOBOACTBOM IPENOJABATEIsl CAMOCTOSATEIBHO IPOBOJST OIIBITHI,
U3MEpEHUs, JJIEMEHTapHbIE HMCCIEeIOBAaHMs HAa OCHOBE CIHELUMAJIbHO pa3pabOTaHHBIX 3aJaHHi.
JlabopaTopHast pabora kKak BHUJ Y4E€OHOIO 3aHATUS JOJDKHA MPOBOAUTHCS B CHEHHAIBHO
000OpyIOBaHHBIX Y4EOHBIX ayauTopusax. HeoOXOOUMBIMH  CTPYKTYPHBIMH  3JIE€MEHTaMH
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nabopaTopHOil paboOThl, MOMUMO CaMOCTOSATENBHOW JESTEJBHOCTH CTYIEHTOB, SIBJISIOTCS
UHCTPYKTaX, MPOBOJMMBIM IpernojaBareieM, a TakkKe oOpraHuzanus OOCYXKAEHUS HTOIOB
BBITIOJTHEH U JTa0OpaTOpHO paboTHI. Jluaakrudeckue neiau J1abopaTOPHBIX 3aHITHMN:

- (bopMHpPOBaHNE YMEHUH pelaTh MPaKTUYECKUE 3aJa4l IIyTeM ITOCTaHOBKH OIbITA;

- DKCIEPUMEHTAIBHOE TIOATBEP)KIECHUE H3YYEHHBIX TEOPETUYECKUX IOJOKEHUH,
JKCIIEPUMEHTAJIbHAs IPOBEPKa POPMYJI, PACUETOB;

- HaOJII0IEHNE Y U3Yy4YEHUS SIBJICHUI U IPOLIECCOB, IO CK 3aKOHOMEPHOCTEH;

- M3y4eHHue ycTpoiicTBa M paboThl MpUOOPOB, ammapaToB, APYroro oOOpyYIOBaHUS, UX
UCIIbITAaHUE;

- SKCIIEPUMEHTANIbHAs [IPOBEPKA PACUETOB, (POPMYII.

CamocrostenpHas pabora ¢ yaeOHUKaMH, YUeOHBIMH TOCOOUSIMU, HAYYHOU, CIIPAaBOYHOM
U TONYISPHOW JMUTEpaTypoil, MarepuagaMu MEpUOAMYECKHX u3naHuid u HHTepHera,
CTaTUCTUYECKMMM JTaHHBIMU sIBIIseTCA HaubOosiee 3(hpeKTUBHBIM METOAOM IOJIy4eHHs 3HAHMUH,
MO3BOJISICT 3HAYUTENIBHO AKTMBH3UPOBATH IPOLECC OBJAJAEHUS HH(popMalmei, crnocoOCcTByeT
Oosnee IIyOOKOMY YCBOEHHIO M3y4aeMOro Mmarepuana, (QopMHpyeT y OOydJaroIMXCs CBOE
OTHOILIEHUE K KOHKPETHOH mpobiieme. bonee ri1y0okoMy pacKpbITHIO BOIPOCOB CIIOCOOCTBYET
3HAKOMCTBO C JOIOJHUTEIBHON JTUTEPaTypod, pEKOMEHAOBAHHOW IPENOJaBaTelieM 10 KaKIOU
TEME CEMHUHAPCKOTO WJIHM MPAKTUYECKOTO 3aHSATHS, YTO MO3BOJSET O0ydaroUMMCS MpOSIBUTH
CBOI0 MHJMBHIYaJIbHOCTh B PaMKaX BBICTYIJICHUS Ha JAHHBIX 3aHSTUSX, BBISIBUTH IIMPOKHUM
CIIEKTp MHEHUH 110 U3ydaeMoii mpodieme.

Oo0pa3oBaTeJ/ibHbIe TeXHOJMOTHU. [Ipy mMpoBeaeHUN Y4EOHBIX 3aHATHH MO TUCITUTIIIMHE
UCIONB3YIOTCA TPaJMLUOHHBIE W WHHOBAIMOHHBIE, B TOM 4HClIe HH(POPMAIIMOHHbBIE
oOpa3oBaTeibHblE TEXHOJOTMM, BKIIOYAas IpPU HEOOXOAMMOCTH NPUMEHEHUE AKTUBHBIX U
MHTEPAaKTUBHBIX METOA0B O0y4eHUsI.

TpaguuonHsle 00pa3oBaTeNbHbIE TEXHOJOTUU PEAIU3YIOTCS, NPEUMYLIECTBEHHO, B
mpolecce JIGKHMOHHBIX U TMPAKTUYECKUX  (CEMUHAPCKUX, J1a0OpaTOPHBIX)  3aHATHI.
MHHOBalMOHHBIE 00pa30BaTENIbHBIE TEXHOJOTMM HCIOJB3YIOTCA B IpoOILecce ayIuTOPHBIX
3aHATHH W CaMOCTOATENIbHOW pabOThl CTYJAEHTOB B BHUJAE IPUMEHEHHUS AaKTUBHBIX U
MHTEPAKTUBHBIX METOJOB 0OydeHus. HMH@opMmanuoHHble 00pa3oBaTeNbHbIE TEXHOJOTHHU
pean3yroTCsl B MPOLECCE MCIONb30BAaHUS JIEKTPOHHO-OUOIMOTEUHBIX CUCTEM, 3JIEKTPOHHBIX
00pa3oBaTENbHBIX PECYPCOB M 3JEMEHTOB 3JEKTPOHHOTO OOY4eHHS B  3JIEKTPOHHOM
MHQOPMAIIMOHHO-00pa30BaTEIbHON  cpele  Juld  aKTUBU3aUMM  y4eOHOro mpolecca U
CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

[IpakTryeckue 3aHATHSL MOTYT MTPOBOAMUTHCS B (POpME IpyNIoOBOil AMCKYCCHUHU, «MO3TOBOI
aTaku», pa30opKa KeHCOB, pelleHUs IPAKTUYECKU X 3a/]1ay, MMyOIMYHAas IPE3CHTALHS [IPOEKTa U
ap. [Ipexne, ueM aath rpymnie uHQOpMaInio, BaXKHO HOJTOTOBUTh YYACTHUKOB, aKTUBU3UPOBATh
MX MEHTAJIbHBIE MPOLECCHI, BKIIOYUTh UX BHUMaHUE, Pa3BUBATh KOOMEPALIUIO U COTPYIHUYECTBO
MIpU IPUHATUM PEIICHUH.

7. ®oH] 011 HOYHBIX CPeICTB /sl NPOBe/e HUs MPOMeKYTOYHOM aTTe cCTAlNN
o0yyaronmxcs IO JMCHUILIMHE (MOIYJII0)

7.1. Onucanue MKaJ OLeHUBAHUS CTeNeHU C() OPMUPOBAHHOCTH KOMIIETe HIUIH

Komnerenuuu 3auTeno He 3aureno
Boicokuii ypoBeHb CpeHuii ypoBeHb Hirskuii ypoBeHs Hioxe moporosoro
(OTIM4HO) (xoporo) (Y I0BIETBOPHTEIIHHO) EIP?GOYB;)HBHeTBOpmenLHo)
- 0, _QK0 _700,
(86-100% ©GamioB) (71-85% OGamioB) (56-70% GamioB) (10 55% Gamios)
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VYK-2: Cnocoben
OTPENICIITh KPYT
3aa4 B paMKax
[TOCTABJIICHHOH 1en
Y BEIOUpATH
ONTUMaJIbHBIE
CIOCOOBI KX
peUICHHUs, UCXOS U3
JIeCTBY FOILIUX
MPaBOBBIX HOPM,

MM CIOIINXCS
pecypcoBH
OrpaHuYeHUI

VK.B-2.1 B noanom
00BEMeE 3HAET
CIOCOOBI penIeHus
IMOCTABIEHHBIX 3a7a4
M 0XKUJaEMBIE
pe3yJbTathl; KPYT
3a7]a4 B paMKax
MMOCTaBJICHHON IIEIH,
OMpenesieT CBA3N
MEXKIy HUMHU

VK.B-2.1 3naer
CIOCOOBI penIeHus
MMOCTAaBJICHHBIX 3a7a4
M 0XKUJAEMBIE
pe3yJIbTaThl; KpyT
3a/a4 B paMKax
MMOCTaBJICHHON IIEJH,
OIpeJeIsieT CBI3U
MEXIy HUIMH

VK.Bb-2.1 B uenom
3HAET CIIOCOOBI
pelieHus
IIOCTABJICHHBIX 3a1a4
U 0XKUJAEMBIE
pe3yJIbTaThl; KPYT
3aj]]a4 B pamMKax
MOCTABJICHHOM IIEJIH,
Ompe/IeIIeT CBSI3U
MEXKIy HUMHU

YK.b-2.1 3Hnaer
(parmeHTApHO
CIOCOOBI penIeHus
MTOCTABJICHHBIX 3aJla4y
1 OXKHUJIAeMBbIC
Pe3yJIbTAThI; KPYT
3aj]]a4 B paMKax
MOCTABJICHHOM LIEJIH,
OmpeNesieT CBA3U
MEXKIy HUMHU

VK.b-2.2 B nomaom
00BéMe ymeeT
IJIAHUPOBATDH
peanu3anuio 3a1a4 B
30HE CBOCH
OTBETCTBEHHOCTH C
YYETOM UM CEOIIUXCS
pecypcoBu
OrpaHUYEeHUH,
JIENCTBYIOIINX
IIPAaBOBBIX HOPM

VKB-2.2 VYmeer
IJJAHUPOBATh
peanu3anuio 3a1a4 B
30HE CBOEH
OTBETCTBEHHOCTH C
YYETOM MM EIOLIIXCS
pecypcoBu
OrpaHUYEeHUH,
JIEUCTBYIOILIUX
MIPaBOBBIX HOPM

VK.B-2.2 B uenom
yMeeT IUIaHUPOBaTh
peanu3anuio 3a1a4 B
30HE CBOECH
OTBETCTBEHHOCTH C
YYETOM MM EIOLIIXCS
pecypcoBu
OrpaHUYeHUH,
JIEUCTBYIOILIUX
MIPaBOBBIX HOPM

VYK.B-2.2 He ymeer
IJIJAHUPOBATh
peanu3anuio 3a1a4 B
30HE CBOEH
OTBETCTBEHHOCTH C
Y4ETOM MM EIOLIIXCS
pecypcoBu
OrpaHUYEeHUH,
JIEUCTBYIOILIUX
MIPaBOBBIX HOPM

VK.b-2.3 B nonmnom
00BEME BIazieeT
HaBBIKAM U
MPEACTABICHUS
pe3yIbTaToB
MPOCKTa, TpeJyIaraet

VK.b-2.3 Bnaneer
HaBBIKAM U
MPEACTABICHUS
pe3yabTaToB
MPOCKTa, IpeJyiaraet
BO3MOYKHOCTH HX

VK.b-2.3 B nenom
BJIAJICET HAaBLIKAMU
MIPEACTABICHUS
pe3yabTaToB
MPOCKTa, Mpe/yiaract
BO3MOYKHOCTH HX

VK.b-2.3 He Brnazgeer
HaBBIKAM U
MIPEACTABICHUS
pe3yabTaToB
MPOCKTa, Ipe/yiaract
BO3MOYKHOCTH HX

BO3MOXKHOCTH UX HCTIOJIHh30 BAHHS HCTI0JTHh30 BAHHS HCTIOJTHh30 BAHHS
HCTIONIb30BaHUS n/um n/um n/um
n/um COBEPIICHCTBOBAHUS | COBEPIICHCTBOBAHUS | COBEPIICHCTBOBaHUS
COBEPIICHCTBOBAHUS
IIK-1: Crnocoben [IK-1.1. B nmonHoM [IK-1.1. 3naer [IK-1.1. B nenom [IK-1.1. 3naer
BBITIOJIHATE pabOTI U | 00BEME 3HACT METOJIOJIOTHH 3HAET METOJIOJIOTUHI (hparmeHTApHO
YIpaBIsTh padOTaMU | METOJIOJIOTHH pa3paboTku pa3paboTku METO/IOJIOTHH
IO CO3/IAHUIO pa3paboTku MIPOTPAMMHOTO MIPOTPAMMHOTO pa3paboTku
(Momdukanmn) 1 MIPOrPaMMHOTO obecniedeHus, obecniedeHus, MIPOrPaMMHOTO
conposoxaennto UC, | obecneuenus, Ha3HAYCHUE U Ha3HAYCHUE U obecrieueHus,
aBTOMATHU3UPYIOIIUX | Ha3HAUCHHE U BO3MOKHOCTH BO3MOJKHOCTH CPEJICTB| Ha3HAUCHHE U
3a1auu BO3MOKHOCTH cpezcTB MIPOEKTUPOBAHUS BO3MOKHOCTH
OpPraHU3aIMOHHOTO cpencTs MIPOCKTUPOBAHHS [IPOrpaMMHOTO cpencts
yIpaBIeHUs U MIPOEKTUPOBAHUS MIPOTPAaMMHOTO obecnieueHusl. MIPOEKTUPOBAHUS
Ou3HEC-TIPOLIECCH MPOrPaMMHOTO obecreueHusI. MIPOrPaMMHOTO
obecrnieueHusl. obecrnieueHusl.
[IK-1.2. B moixnom [IK-1.2. Ymeer [IK-1.2. B nenom [IK-1.2. He ymeet
o0BéMe ymeeT paspabaTbIBaTh yMeeT pa3pabaTbIBaTh
pa3pabaTbIBaTh (G yHKUMOHANBHBIE U paspabaTbIBaTh (yHKUMOHANBHBIE U

(G yHKIMOHAIBHEIE U
rHbIEe TpeOOBaHUS K

UHBIE TPeOOBaHUS K
IIPOTPaMMHBIM U

(G yHKIMOHAIBHEIE U
vHbIEe TpeOOBaHUS K

UHBIE TPeOOBaHUS K
IIPOTPaMMHBIM U

MPOTPAMMHBIM U IIPOTrpaMMHO- IPOTPAMMHBIM U IIPOTrpaMMHO-
IPOTrpaMMHO- anmnapaTHbIM IIPOTrpaMMHO- anmnapaTHbIM
anmnapaTHbIM cpeacTBaM, anmnapaTHbIM cpeacTBaM,
cpeacTBaM, OCYIIECTBIATH cpeacTBaM, OCYIECTBIATh
OCYIIECTBIATH JIOKyMEHTHPOBaHHE OCYIIECTBIATh JIOKyMEHTHPOBaHHUE
JIOKyMEHTHPOBaHHUE Ha BCEX 3Tanax JIOKyMEHTHPOBaHUE Ha BCEX dTarax

Ha BCEX JTanax MIPOCKTUPOBAHUS Ha BCEX dTanax MIPOCKTUPOBaHUS
MPOEKTUPOBAHUS pa3paboTky, IPOCKTUPOBAHUSI U pa3paboTku,
pa3paboTky, aHaIM3UPOBATh WIH pa3paboTky, aHaIM3UPOBATh WIH
aHaIM3UPOBATh WIH CaMOCTOSITETIEHO aHaIM3UPOBATh WM CaMOCTOSITETIEHO
CaMOCTOSITETIEHO pa3pabateIBaTh CaMOCTOSITETIEHO pa3pabateIBaTh
paspabaTeIBaTh TpeOOBaHUS K pa3pabaTeIBaTh TpeOoBaHUS K
TpeOOoBaHUS K IpOTPaMMHOMY TpeOOoBaHUS K IpOTPaMMHOMY
NPOTPaMMHOMY obecrevyeHnio; POTPaMMHOMY obecreyeHnIo;
obecnedyeHuo; POEKTHPOBATh obecneyeHuio; HPOEKTHPOBATh
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MIPOEKTUPOBATH
poTpaMMHbIE
POy KTBI ISt
peuieHus
MIPaKTUYECKUX 33729
COTJIaCHO
pa3paboTaHHBIM
TpeOOoBaHUIM;
C03/71aBaTh
MPOrpaMMHOE
obecnedeHus
COTJIACHO
pa3paboTaHHBIM
MIPOCKTAM.

poTpamMMHbIE
POy KTBI ISt
perreHus
MIPAKTHICCKHUX 3372
COTJIACHO
pa3paboTaHHBIM
TpeOOoBaHUIM;
C03/71aBaTh
IpOTpaMMHOE
obecneueHus
COTJIACHO
pa3paboTaHHBIM
MPOCKTaM.

MIPOEKTUPOBATH
poTpamMMHbIE
POy KTBI ISt
peuieHus
MIPaKTHYIECKUX 33724
COTJIACHO
pa3paboTaHHBIM
TpeOOBaHMSIM
C03/71aBaTh
MpOrpaMMHOE
obecneueHus
COTJIACHO
pa3paboTaHHBIM
MIPOCKTAM.

poTpamMMHbIE
POy KTBI ISt
perIeHus
MIPAKTHICCKUX 3372
COTJIACHO
pa3paboTaHHBIM
TpeOOBaHUSIM
C03/71aBaTh
MIpOTpaMMHOE
obecneuenus
COTJIACHO
pa3paboTaHHBIM
MPOCKTAM.

[IK-1.3. B noixnom
00BEME BIazieeT
HaBBIKAMU:
pa3paboTku
TpeOoBaHUH K
POrpaMMHBIM
POy KTaM;
HCTIOJIHh30 BAHHS
METOJIOB ¥ CPEJICTB
MIPOCKTUPOBAHUS
MIPOTPAMMHOTO
obecreueHus;
CO37aHusA
MIPOTPAaMMHOTO
obecrieyeHns 1mo
pa3paboTaHHBIM
MIPOEKTaM ISt
peuieHus
MIPaKTUIECKUX U
npodeccuoHaIbHBIX
3agau. IIpoexktupyer
MpOrpaMMHBIC
uHTEp P eHCHI,

CTPYKTYpBI U 0a3bl
JIAHHBIX.

TIK-1.3. Bmageer
HaBBIKAMU:
pa3paboTku
TpeboBaHUH K
IPOrpaMMHBIM
POy KTaM;
HCTIOJIB30BAHUS
METOJIOB ¥ CPEJICTB
MIPOCKTUPOBAHHS
MIPOTPAMMHOTO
obecrieueHus;
CO31aHusA
MIPOTPAMMHOTO
obecrieyeHns 1mo
pa3paboTaHHBIM
IIPOEKTaM U
peuieHus
MIPaKTUIECKUX U
pod eccuoHaIbHBIX
3agau. Ilpoexktupyer
MIPOrpaMMHBIC
uHTEp P eHCHI,

CTPYKTYypHI U 0a3bl
JIAHHBIX.

[IK-1.3. B nenom
BJAJICCT HAaBBIKAMH:
pa3paboTku
TpeboBaHUH K
IPOTpaMMHBIM
POy KTaM;
HCTIOJIB30BAHUS
METOJIOB ¥ CPEJICTB
IIPOCKTUPOBAHHS
MIPOTPAMMHOTO
oOecrieueHus;
CO31aHUsA
MIPOTPAMMHOTO
obecrieyeHns 1o
pa3paboTaHHBIM
IIPOEKTaM U
peuieHus
MIPaKTHIECKUX U
npodeccuoHaIbHbBIX
3agau. Ilpoextupyer
poTpamMMHbIE
uHTEp P EHCHI,

CTPYKTYypHI 1 0a3bl
JIAHHBIX.

TIK-1.3. He Bmaneer
HaBBIKAMU:
pa3paboTku
TpeboBaHUH K
IPOTpaMMHBIM
POy KTaM;
HCTIOJIB30BAHUS
METOJIOB ¥ CPEJICTB
MIPOEKTUPOBAHU
MIPOTPAMMHOTO
oOecrieueHus;
CO31aHusA
MIPOTPAMMHOTO
obecrieyeHns 1o
pa3paboTaHHBIM
IIPOEKTaM UL
peuieHus
MIPaKTHIECKUX U
pod eccnoHaIbHBIX
3agau. Ilpoextupyer
poTpamMMHbIE
uHTEp P EHCHI,

CTPYKTYypHI 1 0a3bl
JIAHHBIX.

7.2. llepeBoj 0a/IbHO-Pe ITHHIOBBIX MOKa3aTeJIeil OLle HKM KayeCTBA NOAT0TOBKHU
00yyarumxcss B OTMETKH TPAAUIMOHHONH CHCTEMbI OLle HUBAHHUSA

[lopsimox (GyHKUMOHMPOBAHUS BHYTPEHHEH CHCTEMbl OLEHKM KauecTBAa MOATOTOBKH

oOyJaloumXxcss W TMepeBoja OanbHO-pPEUTHHTOBBIX IOKa3aTelell OoOyJaronMXCsi B OTMETKU
TPAAULIMOHHOW CHCTEMBl OLICHMBAHUs NPOBOJMUTHCA B COOTBETCTBUM C mosiokeHnem KUI'Y
«Ilonoxxenne o GaTbHO-PEUTUHTOBOM CHCTEME OIIEHKU 3HAHUN O0YydaroUmXCs», pa3MeIeHHBIM
Ha caiiTe YHuBepcuTera o aapecy: https//kchgu.ru/inye- lokalnye-akty/

7.3. TunoBbie KOHTPOJIbHBIE BOMPOCHI M 33JaHUA, HEO00X0AUMbIe /IJIsl OLle HUBAHUSA
c¢(opMHPOBAHHOCTH KOMIIEeTE HIIUIA B MPOLecce 0CBOEHUs y4eOHOM TUCHUILINHBI

7.3.1. [lepeyeHb BONPOCOB /ISl 3a4eTa:

1.

12

onepauui. [Ipumepsl onepanuii v 3a1a4 UCCIECAOBAHUS OIIEPALIUNA
[locranoBKa 3a1aun UX KI1accu UKL

OmnpeneneHue onepamu, ey orepamuii, mapamerpsl onepauui, 3PPeKTHBHOCTh

Teopust TMHEHHOTO TpOrpaMMHUpOBaHu. Bubl 3aa4 TMHEHHOTO TPOTPaMMHUPOBAHUS



https://kchgu.ru/inye-lokalnye-akty/

28.
29.
30.
31.
32.
33.
34.
35.

I'padmaeckuit MmeTon pereHust 3a1a9 JTMHEWHOTO TPOTrPaMMUPOBAHUS
Tabnuunblil cumiieke Meron Jlanuura. AIropuT™ pereHus
JIBOWICTBEHHOCTSH 3a/1a4 JINTHEHHOTO MPOrpaMMHUPOBAHUS

[IpuHIIMT MOCTPOECHU S IBOMCTBEHHBIX 3a/1a4

OcCHOBHBIE TEOPEMBI IBOMCTBEHHOCTH

3aauu 1eT0UYUCIEHHOTO JINHEHHOTO IPOrpaMMHUPOBaHUS

. TouHbBIE METOBI PELLIEHUS 3a1a4 LEJIOUNCICHHOIO JMHEWHOTO IIPOrpaMMHUPOBAHMS
. Meton I'omopu

. Merto BeTBEM U rpaHuUI]

. TpancnoprHas 3anaya. Ilonarue TpaHcOpTHOM 3a1a4K

. AITOpUTM peleHHsI TPAHCIIOPTHOM 3a/1auu. MeTo1 HaMMEHBIIMX 3aTpat

. 3a71aya ONTUMAIBHOTO HCIIOJIE30BAaHUS 000PYIOBAHHS

. 3ajaua 00 MCMOJIB30BaHUHU pecypca

. TpancnopTHas 3agada ¢ alnbTepHATUBHBIM OITUMYMOM

. JlnHamMuyeckoe mporpaMMHUpPOBaHHUE.

. 3a1aum pacupesieleHHs pECypCoB.

. 3a1a4ya MHOTOKpUTEpHAIIbHOM onTuMuU3anuu. [loctanoBka 3anaun

. 3a71a4a MHOTOKPUTEPUATIBHON ONTUMHU3aH. MeTo1 yCTYIOK

. 3a71a4a MHOTOKPUTEPHUATIBHON oNTUMHU3alUK. METO/ CripaBeyInBOr0 KOMIIpOMUCca
. Ilpenmer u 3agauun TEOpUU UTP.

. Koneunas napuas urpa ¢ HyJ€BOM CyMMOM.

. rpa ¢ uncteimu crparerusiMu. [IoHATHE CMEIIAHHBIX CTPATETUM.

. Pemmenue urpbl 2x2 B CMEIIAHHBIX CTPATETUSAX.

. Metozp!l ynpoueHus MiIaTeKHON MaTpUIlbl. ['eoMeTprueckass HHTEPIIpETalus 3a1a4

TEOPUHU UTP.

Cenenue 3a1a4 TEOPUHU UTP K 3a/1a4aM JTUHEHHOTO TPOTPaMMHUPOBAHUSL.
OmnpeneneHue cay4aitHOro Mpouecca; ero XapakTepUCTUKU.

OCHOBHBIE TOHATHS TEOPUU MACCOBOTO OOCTYKUBAHUAL.

[loHsiTHE MapKOBCKOTO CIy4aifHOTO MpoIecca.

[ToToku cOOBITHIA, TyaCCOHOBCKHUI TOTOK COOBITHIA.

VYpaBuenus Konmoroposa; npeenbHble BEPOSITHOCTU COCTOSTHUM.
OOcnyxuBaHHE C OKUIAHUEM.

OGciyx1BaHME C IPEUMYILICCTBAMHU.

7.3.2. TunoBble HHANBUAYAJIbHbIE 321aHUS |

Tema: [TocTaHoBKa 3a/1auu TIMHEHHOTO NIPOrpaMMHUpOBanus, [IprueMbl opMam3alyn yCIOBUH 3aa4u

3aganue Nel

B-1

TexcTwibHBIH KOMOMHAT TpoM3BOAMT 2 Buaa TKauu: BuO A cocrour w3 80% meperu u 20%

CHHTETHYECKOTro BOJIOKHa, BU B cocTout m3 20% mepctu 1 80% CHHTETHKH.

Ka)K/I0ro pyJioHa — 2 4aca BPeMEHH TEXHOJIOTMYECKOro mpoiecca. TeXHONIOrniecKuid mpouecc MOKET
JIATHCS CyTKH (24 waca). Tkaukuid CTaHOK MOXKET MEePEKIIoYaThCs ¢ MPOM3BOJICTBA OJHOTO BH/Ia TKAHU

TkaHb NPOMZBOAUTCS MAPTHAMH (OONBIIMMHU pyJoHaMH, OaOwHamu). Bpems W3roToBICHUS

HA APYroil.

Jlnst mpou3BO/ICTBA TKAHU BUAa A TKAIKUI CTAHOK UCTONB3YET 4 €. MEePCTIHOW MpskKu U 1 e,
CHUHTETHYECKHX BOJOKOH. [ mpom3BoacTBa TKanu BuAa B — 1 en. cuHTEeTHMYEeCKOro BOMOKHA U 4 e
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HIEPCTSHOrO BOJIOKHA. B cyTku craHok pacxomyeT 36 €. CHHTEeTHYECKOro BOJIOKHA U 24 . IEepCTsIHOro
BOJIOKHA.
CrommocTs | pynona Tkauu Buna A — $ 2000, tkaru Buga B -$ 1000.
CKOIbKO py/10H06 KAXHCO020 8U0A MKAHU HYHCHO 8bINYCKAMb 8 O¢Hb, YMO00Obl 8bIPYUKA ObLIA
MAKCUMANbHOU?

B-2

HGO6XOI[I/IMO pacpeaciiuTb IUIoIAaAb IalllHA MCEKAY ABYMS KYJIbTYypaMU II0 CJICAYIOIIUM
JaHHBIM

KylnbTypa | YpoxaiHocTh | 3aTpaThl [lena 3aTpatsl (4eI0BEKO-
(u\ra) TpakTopo-cMeHHa | (py0.3a nHeii Ha 1 Ta)
Ira 1T)
A 10 01 6 2
B 15 0,24 8 10
Kpome Toro, 3agaHbl pecypcsl POM3BOICTBA!
. semim— He O6onee 1800 ra
. 3aTpaThl TpaKTOpocMeH — He 6onee 300
. 3aTpaThl TpyJa YeJoBeKo-IHel - He Oomee 8000
o norpedHocTH B KyabType A — 10 000 ; B — 7 500 11
Kpumepuit onmumansnocmu - makcumaibHasa npudblie Om peanuzayuu.

B-3
3aBoJ1 MPOMBBOANT MPOAYKIMIO JBYX BUIOB A M B, UcTonb3ys ChIpbe, 3aMac KOTOPOro
coctapisieT 570 T. CorylacHO TUIaHy, BBIYCK MPOAYKIMM A JTOJDKEH COCTaBIATH He MeHee 60% oT
obmiero oobema BoITlycka. Pacxoy cbipbst Ha w3rotoenenue 1 T npoaykimmu A B cocrasiser
coorBeTcTBeHHO 10 11 70 T. cTommocTh 1 T mpoxykiwm A u B cooTBeTCTBEHHO 3 1 8 THIC. PyO.
Onpedenums naawn 8vlnycka npooykyuu A u B, npu xomopom cmoumocmo 8binycka npooyKyuu
OyO0em MaKCuMAanbHOlL.

BapuaHT Bua pecypca | Obbem Hopma pacxogaHa 11 Croumoctb 1t
pecypca nsgenvs nsgenun
Buo usdenuti A B A B
1 ANIOMUHMNI 570 10 70 3 8
B-4

3aBoj IPOM3BOUT NPOAYKIMIO ABYX BHAOB A U B, ncnionb3yst celpbe, 3a11ac KOTOPOro
coctasisieT 570 T. CorylacHo IiaHy, BBIITYCK IPOAYKIMH A JOJKEH COCTaBIAITh He MeHee 60% oT
o01ero oobema Belycka. Pacxon ceipbst Ha m3rotosieHue 1 T nponykimm A uB cocrasisier
coorBeTcTBeHHO 10 1 70 T. cTroumocTh 1 T mpoaykimu A u B coorBeTcTBEHHO 3 M 8 THIC. pYO.

Onpeodenums naan eévinycka npodykuyuu A u B, npu komopom cmoumocmp gvinycka
npooyKuuu 0yoem maKcumaibHoi.

BapuaHT Bua pecypca | Obbem Hopma pacxogaHa 1T Crommoctb 1t
pecypca usgenma usgenma

Bua nspgenuii A B A B

1 meab 390 2 1 2 3
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B-5
Xo3sicTBY TpeOyeTcst MpHOOPECTH JIBa BUA a30THBIX YA0OpeHH: A — aMMHaYHYIO ceuTpy, B —
cynbdatr aMMonus . Y moOpeHus Buga A HeoOxommMmo mMeTh He Oonee 15 T, a ymoOpenus Buna B He
oomee 10 T.
Copepkanne HeHCTBYOMETO BemecTBa 17t A u it B coorBeTcTBeHHO 35% 1 25 %. OTnycKHas
orrroBasi 1ieHa ynoopenust A —53 pyo, B — 35 py0 3a ToHHy.
X03gHWCTBO MOXKET BBIICIUTH Ha NproOpeTerne yaoopennii 600 pyo.
CKO1bK0 MOHH Kax#c0020 uda yo0oopenuii ciedyem npuodpecmu, Uumoowpl od0uyas macca
oelicmayouezo eeulecnea oblla MaKcumMaibHou?
B-6
B xo3stiicTBE yCTaHOBHMJIM, YTO OTKOPM >KMBOTHBIX BBITOAEH TOJBKO TOIJA, KOIZla >KHBOT HbIE
OyIyT moiy4aTh B JHEBHOM paiioHe He MeHee 10 ea. mmrarenbHOro BemiecTBa A, He Menee 16 e,
BemectBa B u He menee 5 en. Bewmecrsa C. [[nsi orkopMa »KMBOTHBIX MCIOJB3YIOT [BA BHIAa KOpMa.
ConepxaHue TUTATENbHBIX BEMIECTB B | Kr KAKAOro BHOa KOpMa, a Take IeHa 1 kr xopma (pyo.)
BEJIMUMHBI M3BECTHBIE U MPUBEICHBI B TA0JIMLIE:

[TuraTenbHble BemecTBa Kopma JlHeBHasi HOpMa
| I
A 1 2 10
B 3 2 16
C 0 3 5
HEHA xopmoB 5 4

Yemanosumns, Kakoe Koauuecmeo Kopma Kax3coozo 6udd HeoOXo0uMo pacxooosamn
eJiceOHesHO, UM oobl 3aMpambl HA €20 NPUOGP emenue ObLLU MUHUMATbHHIMIL
B-7
J1is mpon3BO/ICTBA CTOJIOB U MKagoB MeOenbHas Gadprka UCIOIB3YeT HEOOXOIUMBIC PECYPCHI.
Hopwmel 3aTpar pecypcoB Ha OJJHO M3/eIUe JAHHOTO BHJIA, TPUOBUTH OT pealli3aiii OJTHOTO
U3JIeNns U 001Iee KOJIMYECTBO UMEIOIIMXCS PECYPCOB KAXKIOTO BHJIa TPUBEICHBI B CIICIYIOIICH
Ta0IHILE:

Pecypchr Hopwmer 3atpar pecypcoB | O6mee
Ha OJTHO M3JeTIHe KOJIMYECTBO
pecypcoB
CTOJI kad

JpeBecuna ( M°)

I Buna 0,2 0,1 40
II Buna 0,1 0,3 60
TPYAOEMKOCTh (UeI-4ac) 1,2 1,5 3714

[TpuObLTB OT peanu3anuy OJJHOTO U3ACTHUs

(py6.) 6 g

Onpeodenumsb, CKONbKO CMOJ108 U WIKAP 06 hadpuke c1edyem uzzomosuntb, Ymoosl npUoOLLLL
om ux peanuzayuu 6vla MaKcUMaaIbHoU.
B-8
Jns mpouW3BOACTBA IBYX BHIOB m3feimidi A u B wucmonmb3yercs TokapHoe, (pesepHoe u
numdoBanbHOe obopyaoBaHue. HopMbl 3aTpar BpeMeHH JIsl K&KJ0r0 U3 THIIOB 00OPYIOBaHUS HA OTHO
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M3JIeNIe JTAaHHOTO BHJAa NPUBE/ICHBI HIDKE B Tabumue. B Hell ske ykazaH oOumii ¢poH pabodero BpeMeH!
Ka)kKI0T0 M3 THIIOB 00OPYIOBaHMS, a TAKXKE MPUOBLIH OT PeaM3allid OTHOTO M3IEIIH.

Tvm o6opynoBanus 3aTpathl BpeMeHH (CTAHKO-4acOB) HA O6mmii don
00paboTKY OHOTO V3JIEIHsI TMOJIE3HOTO pabovero
A B BpEMEHU
o0opynoBanus (4)

(bpesepHoe 10 8 168
TOKapHOE 5 10 180
nugoBaLHOS 6 12 144
[IpuObute OT peanmzaLu 14 18

onHorO M3aes (pyo.)

Haumu naan evinycka uzoenuit A u B , obecneuusarouiuil MakcumaaibHyo npuodblio om

uxpeanuzayuu.
B-9

Ha mebempHOl (abpuke W3 CTaHZAPTHBIX JIHCTOB (haHephl HEOOXOAMMO BBIPE3aTh 3arOTOBKH
TpeX BUIOB B KOJIMYECTBAX, COOTBETCTBEHHO paBHBIX 24, 31, 18 mr. Kaxnbiii micT dhanepsl MOXKeT ObITh
pa3pes3aH Ha 3aroroBKu IByMs crioco0amu. KommuecTBo monmydaeMbIx 3arOTOBOK IMPHU JAaHHOM crioco0e
packposi mpuBeneHo B Tabmume. B Heil ke ykasaHa BeNMYMHA OTXOMOB, KOTOpBIE TOIYy4YarOTCS TMPU
JIAHHOM CII0cO0€ PacKposi OJTHOTO JICTA (PaHePHl.
Bu 3aroroBkun KomgaecTBo 3aroToBoK (IIT.) TP packpoe 1o
Croco0y

I
I
Il
Bemuinna 0TX0/10B(CM”)
Onpeodenums, CKOIbKO AUCMO8 (DaHEPbl U NO KAKOMY CROCOOY ciedyem pAackpoums mdk,
Umoobl ObL10 NOJIYUEHO He MEHbULE HYHCHOZ0 KOJTUYEC 6d 334201 060K HPU MUHUMAILHBIX OMX00AX.
B-10
Ha 3Bepodepme MoOryT BbIpalMBaTh HYepHO-OYphIX JwWcHIl W mecioB. [l obecrnievyenus
HOPMAJIbHBIX YCJIOBMI WX BBIPAIlMBAHMS WCTIOJB3YIOT TpU BHIa KOpMOB. KommgecTBo KopMma KaXkKIoro
BUJIa, KOTOPOE JTOJDKHBI TOy4YaTh JIMCHIIBI M TeCIbl, IPUBEACHO B Ta0imue. B Hell ske ykazaHbel oOliee
KOJIMYECTBO KOpPMa Ka){IO0ro BHIA, KOTOPOE MOXKET OBITH HCIONB30BAHO 3BepodepMoOii, U MPUOBUIL OT
peam3aiii OHOM MIKYPKH JICHIIBI U TIeCTia.

3 | o of -
H
5 w| & oo

Bun kopma KommiecTBo eaunuil kopMa, KOTOpoe Obee
€)KeTHEBHO JIOJDKHBI NOITy4aTh KOJTHYECTBO
JIMCHLIA necel KOopMa

| 2 3 180

I 4 1 240

Il 6 7 426

[Ipubsuts OT peanmsammm 16 12
OJtHOM HIKYpKH (py0.)

Onpedenumy, CKOIbKO TUCUY U NeCYO8 CedVem 8blpauuéanmsv Ha 36epogepme, 4modbl nPUdbLlb
om peanu3ayuu ux wKypoK ObLia MaKCUMALbHOLL.
3aganue Ne2
Tema: Pewenue 3a0auu TUHENHO20 RPOZPAMMUPOBCAHUA ZPAPUUECKUM MEMOOOM

1 2

f=3x; + 4x, — extr f =X, +5x, — extr
— X1+ X <3, X1 —X2>9,

5X1 + 3X2 < 97, 2X1 + 3)(2 < 50,

X1+ 7%, > 77, — X1 +4X, > 19,

x120,%>0 x120,%>0
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3. 4,

f=9x; + 2x, — extr f =5x; + 3x, — extr
X1 +4X, <53, 6X, — 5%, > 17,
X1—Xp <3, X1+ 2X, < 34,

X1+ 3%, > 71, — 44X, + X, > 17,
X]_Z O, Xo2> 0 X]_Z O, Xo> 0

5 6

f = 5X; + 7X, — extr
—3x; + 14x, <78,

f = 9x; + 2X, — extr
11x; — 3x, > 24,

BX; — 6X, < 26, X, + 4%, < 110,

X1 + 4X,> 26, — 2%+ TX, > 15,
X112 O, Xo2> 0 X122 O, Xo> 0

7. 8.

f=3x; + 2x, — extr f=4x;, + 3x, — extr
— 4, + 5%, <29, 2X1— X, >4,

33X, — X, < 14, X1+ 3%, <37,

5Xq + 2%, > 38, —4x, + 9, > 20,
X12> O, Xo=> 0 X122 O, Xo> 0

9. 10.

f=5x; + X, — extr f=X; +X, — extr
10x; — X, > 57, dX; — X, > 6,

2X1 + 3X2 < 53, 9X1 + 8X2 < 157,
6X1—7X, <15, —3x; + 11x, > 16,
X12> O, Xo2> 0 X12> O, Xo=> 0

11. 12.

f=7x, + 2X, — extr f=6x; + X, — extr
— X1 +X, <3, 3X1—X2 >09,

BX; + 3X, <97, 22X, + 3%, < 50,
X1+ X, > 77, — X1 +4X, > 19,
X112 O, Xo2> 0 X122 O, Xo= 0

13. 14.

f=X, +7X; — extr f=x, +9x, — extr
X+ 4X2 < 53, 6X1 - 5X2 > 17,
X1— X, <3, X1+ 2%, < 34,
X1+ 3%, > 71, — 44X+ WX, > 17,
X12> O, Xo2> 0 X122 O, Xo2> 0

15. 16.

f= Xy + 8X2 — extr
—3X, + 14X, <78,

f=7x, + X, — extr
11x; — 3%, >24,

Bx; — 6X, < 26, 9%, + 4%, < 110,

X1 + 4X, > 26, — 2%+ TXp, > 15,
X12 O, X22 O X12 O, Xzz O

17. 18.

f=3x; + X, — extr f=x; +3x, — extr
—4x; + 5%, <29, 2X1 — X2 >4,

X1 — X, < 14, X1+ 3%, <37,

BX; + 2x, > 38, — 4%, + 9%, > 20,
X12 O, Xzz O X12 O, Xzz O
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19.

f=2x; + 3x, — extr
10x; — X, >57,

22X, + 3X, < 53,

6X1 — 7X, < 15,

X12> O, Xo2> 0

20.
f = 8x; + 5x, — extr
4X; — X2 > 6,

9x; + 8%, < 157,

— 3%, + 11x, > 16,
X112 O, Xo=> 0

3aganne Ne3

Tema: Pemenue 3a1a4u IMHEHHOTO IporpaMMHUpOBaHrsd CHUMIUICKC — METOOOM I[aHIJJ/Il"a

BapuaHrel
1. - X +X, <3, 2.3X1—X2>9,
5x; + 3%, <97, 2%y + 3%, < 50,
X1+ X, > 77, —X; + 4%, > 19,

f = 3xy + 4x, — extr.

f = x; +5x, — extr.

3.X1 +4X, <53,

X1 —X2 <3,

X1+ 3%, > 171,

f = 9x; + 2x, — extr.

4,6x,—5%,>17,
X1+ 2%, < 34,

—4Ax; + 9, > 17,

f = bx; + 3x, — extr.

5.— 3%, + 14x, <78,
5X1 - 6X2 < 26,

X1+ 4X,> 26,

f = 5x; + 7X, — extr.

6. 11x; — 3%, > 24,
Ox; + 4%, < 110,

— 2%+ TX,> 15,

f = 9x; + 2x, — extr.

7. — 4%, + 5%, <29,
33X, — X, < 14,

5X; + 2%, > 38,

f = 3xy + 2x, — extr.
9. 10X, — X, > 57,
2X1 + 3X, < 53,

6X1— 17X, <15,

f = 5xq + X, — extr.

8. 2X1 — X, >4,

X1+ 3X, < 37,

—4xy + 9%, > 20,

f = 4x, + 3x, — extr.
10. 4x; — X, >6,

Ox; + 8x, < 157,

— 3%, + 11X, > 16,
f=Xx; + X, — extr.

11— X + X%, <3,
5x1 + 3%, <97,

X1+ 7%, > 77,
f=7xy + 2x, — extr.

12. 3%, X, >9,
2%, + 3%, < 50,
— X1 +4x, > 19,
f = 6x; + X, — extr.

13.X; +4x, <53,
X1— X <3,

X+ 3%, > 71,
f=x,+7x, — extr.

14. 6%, — 5%, >17,
X1+ 2%, < 34,

— 44X, + 9, > 17,
f=x; +9x, — extr.

15. - 3x; +14x, <78,
5X1 - 6X2 < 26,

X1 + 4X, > 26,

f=x; +8x, — extr.

16. 11x; — 3%, >24,
O, + 4x, < 110,
— 2%+ TX, > 15,
f=7x, + X, — extr.

17. —4x, +5x, <29,
33Xy — Xy < 14,

5x; + 2x, > 38,

f = 3x; + X, — extr.

18.2x; — X, >4,

Xy + 3X2 < 37,

—4x; + 9%, > 20,

f =X, +3x, — extr.
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19. 10x; — X, > 57,

2Xy + 3X, < 53,
6X, — 7X, < 15,

f = 2x; + 3x, — extr.

20. 4%, — X2 >6,
9%, + 8x, < 157,
—3x; + 11x, > 16,

f = 8x,; + 5x, — extr.

Tema: Pewenue mpancnopmuulx 3a0au

3axaya.

3aganue Ned

Ha 06a3s1 A;, A, Az TOCTYNWI TOBap B KOIMMECTBE 83, 8, M 83 SMHAIL (B SIUHHUIIAX W3MEPCHUS
ToBapa). DTOT TOBap HEOOXOIUMO JTOCTABUTh Ha MyHKTHI noTpednerus B, B, B; B, Bs B xommuecTse by,
b, bs, by, u bs emumm, mpuuem ToBap MOkeT OBITH JOCTaBICH C JFOOOW 0a3bl HA JOOOH IMyHKT

TOTPEOICHUS.

HOCTpOI/ITB IUTaH ONTUMAaJIbHBIX IIEPEBO30OK C TIFOOBIMH ABYMs METOdaMMU.

BapuaHTbl BBIOMpaTh MO CIIMCKY B JKypHaJje

B.1

Howmep Morngocts [MTorpeGuremu ux cmpoc, b j

0a3bl MOCTABIMKA, [~ 5 3 7 E
a; 90 100 70 130 110

1 200 1 7 9 5 3

2 150 4 2 6 8 2

3 150 3 7 1 2 4

B.2

Homep MoumocTs | Torpe6uremnun ux crpoc, b j

0a3sl [OCTABIIMKA, 1 5 3 7 5
a 180 140 190 120 170

1 300 1 7 9 5 3

2 280 4 2 6 8 2

3 220 3 7 1 2 4

B.3

Howmep MormgocTs [Morpe6urenu u ux crpoc, b i

6asbl MOCTABIIMKA, [—7 > 3 Z 5
a 180 120 0 105 105

1 250 1 7 9 5 3

2 200 4 2 6 8 2

3 150 3 7 1 2 4

B.4

Homep MoutmocTs | TJorpeGuremn ux crpoc, b j

0a3bl TOCTABIMKA, [~ 5 3 7] E
a 200 170 230 225 175

1 400 1 7 9 5 3
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2 250 4 2 6 8 2

3 350 3 7 1 2 4

B.5

Howmep MoutmocTs | TJorpeGurem i ux crpoc, b j

6asbl MOCTABIWKA, 5 3 7 5
a 160 70 0 80 100

1 150 1 7 9 5 3

2 200 4 2 6 8 2

3 150 3 7 1 2 4

B.6

Howmep MorngocTs [Morpeburemu ux cnpoc, b j

0a3ml MOCTABIIMKA, — 5 3 7 5
a; 170 120 190 140 180

1 280 1 7 9 5 3

2 300 4 2 6 8 2

3 220 3 7 1 2 4

B.7

Homep MoumocTs | TJorpe6uremnun ux crpoc, b j

0a3sl NOCTABIIMKA, —7 5 3 7 5
a; 180 120 90 105 105

1 150 1 7 9 5 3

2 250 4 2 6 8 2

3 200 3 7 1 2 4

B.8

Howmep MourocTs | Tlorpe6uremtn ux cmpoc, b,

6asbl MOCTABIWKA, 5 3 7 5
a; 300 160 220 180 140

1 250 1 7 9 5 3

2 400 4 2 6 8 2

3 350 3 7 1 2 4

B.9

Homep MorocTs [MorpeGurenu u ux cnpoc, b j

0a3ml MOCTABIIMKA, (— E E 12 E
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a, 100 70 130 110 90
1 150 1 7 9 5 3
2 150 4 2 6 8 2
3 200 3 7 1 2 4
B.10
Howmep MormgocTs [Morpeburemu ux cmpoc, b j
0a3nl TOCTABIWKA,  —7 5 3 7 5
a 190 140 180 120 170
1 280 1 7 9 5 3
2 220 4 2 6 8 2
3 300 3 7 1 2 4
B.11
Homep MougocTs | TTorpe6uremin ux cnpoc, b
6a3bl MOCTABIINKA, 5 3 7] E
a 120 180 105 90 105
1 200 1 7 9 5 3
2 250 4 2 6 8 2
3 150 3 7 1 2 4
B.12
Homep MoutmocTs | TJorpeGuremi i ux crpoc, b j
0assl [OCTABIIVKA,
a, 1 2 3 4 5
220 110 300 170 200
1 350 1 7 9 5 3
2 400 4 2 6 8 2
3 250 3 7 1 2 4
B.13
Homep MoutrocTs | TJorpeGuremn ux copoc, b j
6a3bl MOCTABIINKA, [ 5 3 7 E
a, 120 110 85 195 190
1 250 1 7 9 5 3
2 250 4 2 6 8 2
3 200 3 7 1 2 4
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B.14

Homep MoumocTs | Torpe6uremnun ux crpoc, b j
0a3sl [OCTABIIMKA, 1 5
a 160 120
1 250 1 7
2 180 4 2
3 270 3 7
B.15
Howmep MoutmocTs | TJorpeGuremtu ux crpoc, b j
0a3sl [OCTABIIVKA, T >
a 160 160
1 350 1 7
2 300 4 2
3 350 3 7
B,16
Howmep MormgocTs [Torpe6Guremmu ux crpoc, b i
0a3ml MOCTABIIMKA, (— 5
a; 150 170
1 250 1 7
2 350 4 2
3 300 3 7
B.17
Homep MormpocTs [Morpe6burenu u ux cmpoc, b j
6a3sl MOCTABIIWKA,  (— 5
a 160 180
1 220 1 7
2 400 4 2
3 280 3 7
B.18
Homep MoutmocTs | TJorpeGuremu ux crpoc, b j
0a3sl [OCTABIIVKA, T >
4 170 190
1 160 1 7
2 400 4 2
3 240 3 7
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B.19

Homep Moutrocts | TorpeGuremtu ux crpoc, b j
0a3sl [OCTABIIVKA, 1 5 3 7] E
a; 190 150 240 200 220
1 300 1 7 9 5 3
2 330 4 2 6 8 2
3 370 3 7 1 2 4
B.20
Howmep MommwocTs | Torpe6uremu ux crpoc, b j
6asbl NOCTABIIMKA, (— 5 3 7 E
a 170 160 190 200 180
1 280 1 7 9 5 3
2 340 4 2 6 8 2
3 280 3 7 1 2 4
3aganue Nes
Tema: /leoiicmeennvie 3a0auu
CocTaBHTB IBOWCTBEHHYIO 321241y K IaHHOM :
1 2
f=3X1+4X2—>maX f=X1+5X2—>mjn
—X1+X2§3, 3X1—X229,
5X1 + 3X2 < 97, 2X1 + 3X2 < 50,
X1+ X, > 77, — Xy + 4%, > 19,
X1 O, Xo2> 0 X12> O, Xo2> 0
3. 4,
f=9X1+2X2—>min f=5X1+3X2—>max
X1 + 4%, < 53, 6X, — 5%, > 17,
X17X2§35 X1+2X2534,
X1+ 3%, > 71, — 44X, + X, > 17,
X]_Z O, Xo2> 0 X122 O, X22 0
5 6

f = 5X; + 7X, — max
— 3%y + 14x, <78,

f= OX, + 2X, — min
11x; — 3%, >24,

BX; — 6X, < 26, OX, + 4%, < 110,

X1 + 4X,> 26, —2X, + X > 15,
X12> O, Xo=> 0 X12> O, Xo=> 0

7. 8.
f=3X1+2X2—>min f=4X1+3X2—>max
—4x; + 5%, <29, 2X1— X2 > 4,

33X — X, < 14, X1+ 3%, < 37,

BX; + 2%, > 38, —4x, + 9%, > 20,
X112 O, Xo2> 0 X122 O, X22 0
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9. 10.

f = 5x; + X, — max f=X; +X, » min
10X1 - XZ 2 57; 4X1 - X2 2 6,

2X1 + 3)(2 < 53, 9X1 + 8X2 < 157,
6X1—7X, <15, — 3%y + 11x, > 16,
X1 O, Xo2> 0 X12> O, Xo2> 0

11. 12.

f= 7%+ 2X, — min f = 6X; + X, — max
— X1+ X, <3, 3X1—X2>9,

5X1 + 3%, <97, 2%, + 3%, < 50,
X1+ X, > 77, — Xy +4x,> 19,
Xlz O, XzZ 0 X]_Z O, X22 0

13. 14.

f =X, +7X, — max f=X; +9%, — min
Xl + 4X2 S 53, 6X1 — 5X2 Z 17,
X1— X2 <3, X1+ 2X, < 34,

X, + 3%, > 171, —4X, + X, > 17,
X]_Z O, X22 O X]_Z O, X22 0

15. 16.

f=X1+8X2 — min
— 3%y + 14x, < 78,

f=7X1+X2—>max
11x; — 3%, >24,

Bx; — 6X, < 26, 9%, + 4x, < 110,

X1 + 4X, > 26, —2X1 + TX, > 15,
X]_Z O, Xzz O X]_Z O, X22 0

17. 18.

f =3x; + X, — max f=x;+3x, » min
—4x, + 5x, < 29, 2X1— X, >4,

3X1 —X < 14, X1+ 3)(2 < 37,

BXq + 2X, > 38, —4x, + 9, > 20,
X12> O, Xo2> 0 X12> O, Xo2> 0

19. 20.

f=2x; + 3x; — min f = 8x; + 5x, — max
10x; — X, >57, 4X; — X, > 6,

2X1 + 3%, < 53, X, + 8%, < 157,

6X1 — 7X, < 15, - 3%, + 11x, > 16,
X12> O, Xo2> 0 X12> O, Xo2> 0

7.3.3. TecroBplii MaTrepuag JIA  JUMATHOCTHKH HHIMKATOPOB OLICHUBAHUSA

c¢(popMHPOBAHHOCTH KOMIIETe HIMIA

8.IlepeyeHb OCHOBHOM U /IONIOJTHUTEIbHOM y4eOHOM JIUTepaTypbl, He00X0AMMOM 115

OCBOEHUS TUCHUILIHHBI (MOTYJIs1)

8.1. OcHoBHas JUTEpaTypa:

1 TIlanteneeB, A. B. Meroapl ontummsanuu. l[lpakrudeckuid Kypc: ydeOHOe TmocoOue ¢
MybTEMeRa conpoBokaennem / A. B. Ilantenees, T. A. JleroBa. - Mocksa : Jloroc, 2020. -
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424 c: un. - ISBN 978-5-98704-540-4. - URL.: https://znanium.ru/read?id=367449 — Pexum
JIOCTYIIA: I10 NOAMNUCKE.- TeKCT: 3JIEKTPOHHBIN.

2. KamrranoB, B. A. MHccnenoBanue omnepauuii (JMHEHHOE NPOrpaMMHUPOBAaHHUE M
croxacTudeckue mojaenu) : yaeoHuk / B.A. Kamranos, O.b. 3aiinesa. - Mocksa : KYPC, 2017. -
256 ¢. - ISBN 978-5-906818-78-2. - URL.: https://znanium.ru/catalog/document?id=438669 -
Pexxum nocrtyna: mo noanucke.- TeKCT: 3IEKTPOHHBIN

3. Konemaes, B. A. MaremaTuyeckiue METOAbl U MOJCIN HCCIEAOBAHUS ONlepalyi : yaeOHUK /
B. A. Konemaes ; non penakiueii B. A. Konemaepa. - Mocksa : KOHUTHU-JTAHA, 2012. - 592 c.
- ISBN 978-5-238-01325-1. - URL.: https://znanium.ru/catalog/document?id=144972 — Pexum
JIOCTYIIA: T10 TTOAMHUCKE.- TeKCT: IEKTPOHHBIN.

4. Jlememxo, b. 0. Teopus wurp u wuccnenosanue omnepauuii / b.JO.Jlememxo.-
HoBocubupck:HI'TY, 2013. - 167 «c¢.- ISBN  978-5-7782-2198-7. - URL:
https://znanium.com/catalog/product/558878

— Pexxum nocryna: mo noamnucke.- TeKCT: 3JIeKTpOHHBIN.

5. lankun, A. C. MaremaTrieckue METO/IbI U MOJIEIH HCCIIE0OBaHUs ornepanuil : yaeOHuk / A.
C. llanmxun, B. A. lankuH. - 7-¢ u3a, - Mocksa : Jlamko u K°, 2019. - 398 ¢ - ISBN 978-5-
394-02736-9. - URL: https://znanium.ru/catalog/document?id=144972 — Pexum goctyma: 1mo
MOIIINCKE. - TexcT: »IEKTPOHHBIN.

8.2. JlonoJiHUTEIbHAA JIUTEPATYypa:

1..A.B.Tlantenees, T.A.JleroBa Meroasl ontumu3anuu B npumepax u 3agadax M., B. [lkona.
2009r.

https//znanium.ru/catalog/document?id=144972

2.Bentuens, E. C. MccnenoBanue onepamnuii: 3a1adu, npuHIAIBL, MeToosiorust /E. C.BeHTens.
- M., 1980.

3. B.A.T'openuk HccrnenoBanue onepanuii 1 METOAbI ONTUMHU3AIUHU: YI€OHUK IS CTYI.
yapexaeHuil BeicuLes. npod. OdpazoBanus,- M.: U3narensckuii 1ieHTp «Akagemus», 2013.-
272 c.

4. HccnenoBanue omepaunuid: yuebHoe mocooue / cocraButenu [[. I'. Jlosuaukos, W. O.
['mazkoBa; CeBepo-Kaskasckuii denepanbublii yauBepcuteT. - CraBpomnons: CKOY, 2017. - 108
c. - URL.: https://e.lanbook.com/book/155286 - Pexum moctyma: ajist aBTOPHU3. MOIB30BATEIICH. -
TeKcT: 3JEKTPOHHBIN.

9. TpeGoBaHus K yCJIOBHSAM peaju3anuu padoyeii mporpaMMbl JUCHUIIMHBI (MOIYJIs1)

9.1. O01mecucTreMHbIe TpeOOBaHUA

JueKTpoHHasi HHG opManHuOHHO-00pa3oBaTebHas cpeaa ®I'BOY BO «KUI'Y»

Kaxnmerii  oOywarommiics B TEYEHHE BCEro Tmepuojga OOydeHHs  oOecriedueH
UHJMBUyallbHBIM  HEOTPAaHWYEHHBIM  JOCTYIOM K  OJJIEKTPOHHOW  HMHGOPMAIMOHHO-
obpazoBarensHol cpene (DMOC) YauBepcuTeTa U3 110001 TOYKH, B KOTOPOH UMEETCs JOCTYIT K
MHQOpPMAllMOHHO-TEJIEKOMMYHUKallMOHHOH  cetn  «MHTepHeT», Kkak Ha  TEppPUTOPUU
YHuBepcurera, Tak 1 BHE €e.

OynkuuonupoBanne OUNOC  obecneunBaeTcs  COOTBETCTBYIOLIMMU  CpEACTBAMH
UH(OPMAITMOHHO-KOMMYHHKALIUOHHBIX TEXHOJOTUH W KBadu(uKauueld paOOTHUKOB, ee
UCHONB3YIOUMX U nojuaepxkuBaronmx. @DyHkuuonupoanue DUOC  cooTBeTcTBYET
3aKkoHoOAaTenbeTBY Poccuiickon denepanun.

Anpec odunmansHoro caiita yauBepcurera: http://kchqu.ru.
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https://znanium.com/catalog/product/558878
https://znanium.ru/catalog/document?id=144972
https://e.lanbook.com/book/155286
http://kchgu.ru/

Anpec pasmeneaus DUOC ®PI'BOY BO «KUI'Vy»: https//do.kchgu.ru.

DJ1eKTPOHHO-0MOTHOTEYHbI€ CUCTEMBbI (/1€ KTPOHHBbIE OUOJIMOTE KH)

YuyeOHBIN roa

HaumeHoBaHMe TOKYMEHTA ¢ yKa3aHHEM

Cpok neiicTBusA

PeKBH3UTOB AOKYMEHTa
2025-2026 DneKTpoHHO-0uOmMoTeuHas cucrema 000
yueGmpiii o | A ot 14.05.2025 1.
JoroBop Ne 249 56¢ ot 14.05.2025 1. 10 14.05.2026 1.
DnekTpoHHbIi aapec: https://znanium.com
2025-2“026 Zg:gﬂgﬂ;goigti?fzzfgggs r-CI/ICTeMa «JIaHby. or 11.02.2005 1.
et IOz DnexrpoHHbIii anpec: https:/e.lanbook.com Ao 11.02.2026 .
2025-2026 DJIeKTpOHHO-0MOmoTeynass  cuctema  KUI'VY.

[Tomoxxerue 00 Db yrBepkaeHO YUEHBIM COBETOM

YUCOHBIA TOA | 11 30 09.2015r. TTporoxom Ne 1. Beccpouniii
Dnexrponnsbiit aapec: http://lib.kchgu.ru
2025-2026 HarmonaneHas snexkrponHas onbnuotexa (HOB).
Y4eOHBIN TOJT Horosop Nel01/H3B/1391-1 ot 22.02.2023 . beccpounbrit
DnekrpoHHbIt aapec: http://rusneb.ru
2025-2026 Hayunas DIIEKTPOHHAs OoubnmmoTexa
«ELIBRARY.RU». JluieH3UOHHOE COTJIAIICHHE
YHCOHBIA TONL | \o15646 o1 21.10.2016 T Becepounbiii
DnekrpoHHbIi aapec: http://elibrary.ru
2025-2026 Dnekrponnsbiii pecype Polpred.com O630p CMIU.
yueOHbI ron | Cornamenue. becruiatHo. beccpounslii

DnexTpoHHbIH aapec: http//polpred.com

IIporpamme.

3aHATUS TPOBOJATCS B Y4EOHBIX AYIUTOPUSX, NPEIHA3HAYEHHBIX U1 IIPOBEICHUS
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9.2. MaTepuajabHO-TeXHHYECKOE U Yy4eOHO-MeTOoAuYe CKoe 00e creye Hue TMCHHIIMHbI

3aHATHH JIEKIIMOHHOTO M TPAKTUYECKOTO THIIA, KYPCOBOTO IMPOEKTUPOBAHMS (BBIMOIHEHUS
KYPCOBBIX paboT), TPYNMOBBIX M HWHIUBUIYAJIbHBIX KOHCYJIBTAllMH, TEKYIIETO KOHTPOJIS H
MPOMEXYTOYHOW aTTeCTallUM B COOTBETCTBUM C pacIHCaHUEM 3aHSITUH MO 00pa3oBaTesIbHOMN
C omnucaHueM OCHAIEHHOCTH ayAUTOPUH MOXKHO O3HAKOMMTBCS Ha caiiTe



https://do.kchgu.ru/
https://znanium.com/
https://e.lanbook.com/
http://lib.kchgu.ru/
http://rusneb.ru/
http://elibrary.ru/
http://polpred.com/

YHUBEPCUTETA, B pasjeiec MaTepUalbHO-TEXHHUYECKOTO OOECIeUYeHHss W OCHAIICHHOCTH
o0pasoBaTenbHOrO Mpolecca 1o ajapecy: https//kchgu.ru/sveden/objects/

9.3. He00x0quMbIii KOMILIEKT JIMIEH3HOHHOI0 NMPOrPaMMHOI0 o0ecrnedYeHust

—  MicrosoftWindows (JIumensus Ne 60290784), 6eccpounas;

—  MicrosoftOffice (JIumensust Noe 60127446), 6eccpounas;,

— ABBY FineReader (mmumnensus Ne FCRP-1100-1002-3937), 6eccpounas;

— CalculateLinux (Buecén B EPPII Ilpukazom MunkomcBsizu Ne665 ot 30.11.2018-
2020), 6eccpounas;

— Google G Suite for Education (IC: 01ilp5u8), 6eccpounas;

— Kaspersky Endpoint Security (JIumensust Ne 280E-210210-093403-420-2061), c
25.01.2023 r. 10 03.03.2025 r.;

— Kaspersky Endpoint Security. Jloroop Ne0379400000325000001/1 ot 28.02.2025 .
Cpok aeiictBus nuneH3uu ¢ 27.02.2025 r. mo 07.03.2027 .

9.4. CoBpeMeHHbIe PO eccoHaIbHbIE 0a3bl JAHHBIX U MH( OPMAIIMOHHBbIE CIIPABOYHbIE
CUCTEMBbI

1. ®enepanbublii mopran «Poccuiickoe odpasoBanue» - https//edu.ru/documents/

2. Epunas xomnekuus nupoBbeIX oOpasoBarenbHbIX pecypcoB (Emunas xomnexius [[OP) —
http://school-collection.edu.ru/

3. ba3bl maHHBIX SCOPUS M3IaTENbCTBA
Elsevirhttp ://.www. scopus.com/search/form.uri?disp lay=basic.

4. Tlopran ®enepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB  BBICIICTO

oOpazoBanus - http:/fgosvo.ru.
5. denepanbHBIA  IeHTp UHGOPMAIMOHHO-00pa3oBarelbHbIX pecypcoB (OIIUOP) -

http://edu.ru.

6. Emunas xomnexuus nudpoBbsIx oOpasoBarenbHbIX pecypcoB (Emunas xomnexius [[OP) —
http//school-collection.edu.ru.

7. HuadopmanumonHas cuctema «EauHOe OKHO JocTyna K oOpa3oBareiabHBIM pecypcamy (MC
«EauHoe okHOY) — http//window/edu.ru.

10. Oco0enHOCTH OpraHn3anuu 00pa3oBaTeIbHOTO MPoLecca I1JA
JIMI C OTPAHUYEHHBIMH BO3MOKHOCTAMH 3/10POBbS

B ®I'bOY BO «KapauaeBo-Uepkecckuil rocyqapcTBEHHBIM YHMBEpCUTET UMeHU Y./l
AnueBa» cO37aHbl YCIOBUS Ui MOJY4YEHHsI BbICIIETO 0Opa3oBaHUs IO 0Opa30BaTElIbHBIM
nporpamMmmam oOyJaroImXxcsl ¢ OTpaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3).

CrnenmanbHble YCJIOBUS Uil mojydeHus obpaszoBanus mo OIIBO oOywaronmimucs
OTPaHUYCHHBIMHA BO3MOYKHOCTSIMU 3I0POBBsI ompeelicHbl «llonoxkennemM 00 00yYeHHH JIHIL ¢
OB3 6 KYI'V», pa3MellicHHBIM Ha caiite YHUBepcHTeTa o azpecy: http//kchqu.ru.

11. JIucT perucTpauu M3MEeHEHHUH

B paboueii mporpaMmMe BHECEHBI CISAYIOIE N3MEHEHUS:

JlaTa u HOMep MpPOTOKOJIa Jara u HOMep
HN3meHeHune YUYE€HOI0 COBeTa NMPOTOKOJIa Y4e HOTO
(akyrbTeTa/ MHCTHTYTA, HA | COBETa YHUBEPCUTETA,
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KOTOPOM ObLJIN
paccMOTpeHbI BOMPOCHI 0
He00X0AMMOCTH BHE CEHUA
n3menennii B OIIBO

Ha KOTOPOM OblLJIH

YTBe piKI€e HbI
m3MeHenusa B OIIBO
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