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1. HEJIX OCBOEHUA JIUCIIMITJINHBI

]_ICJ'ISIMI/I OCBOCHHA JUCHMIIIINHBI <<MCTOI[BI ONTUMHU3AINNY ABJIACTCA HN3YUCHHEC OCHOB
MATeMaTU4CCKOro MBINUJICHHUA W HABBIKOB  HMCIIOJB30BaHHMA  MAaTCMaTUYCCKUX  MCETOJ0B
OIITUMHU3AIMKU U MAaTEMATUYCCKOIo MOACIUPOBAHHUA B HpaKTH‘ICCKOﬁ JACATCIIBHOCTH.

HpI/I 9TOM 3aaadaMM JUCHHIIIINHBI ABJIAIOTCA:

® O3HAKOMJICHHUC 06yqa}om1/1xc;l C OCHOBHBIMHU METOJaMH MATCMATHYCCKOI'0 MOACIUPOBAHUA
3a/la4 TCOPHUHU ONITUMH3AINUN;

L4 BblpaGOTKa YMCHUA CaMOCTOATCIIBHOIO MAaTEMAaTUUCCKOI'0 aHaJIn3a 3a/1a4,

® M3YUCHHUC OCHOBHBLIX METOAOB PCIICHUA 3a/la4 OIITUMH3AlUU;

® PasBUTUC JIOTHYCCKOI'O U AJITOPUTMUUYCCKOI'O MBIIIJICHUS,;

® PAasBUTHC TMPAKTUYCCKHUX HABBIKOB MHPOrpaMMHUpPOBAHUSA  AJITOPUTMOB PCIICHUA 3adaqd
OIITHUMH3alINHU

2. MECTO JUCIHAILIIAMHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOI' PAMMBI

2.1. JucuuniunHa «MeTOnbl ONTUMU3AIMU» OTHOCHTCA K 4YacTd, (opMHupyeMoit
ydyacTHHUKaMu oOpa3oBaTeNbHbIX OTHOIIeHUH bioka 1. Jucrumimuel (MOAyNH), UMEET TECHYIO
CBSA3b C APYTMMH AUCIUTUIMHAMM.

2.2. B Tabnuiie mpuBeIeHBI MPEANISCTBYONINE U MTOCIIC Y0NS JUCIUILINHBI, HallPpaBJICHHBIC
Ha (hopMUPOBAHUE KOMIETEHIIUN JUCIUTUIMHBI B COOTBETCTBUH ¢ MaTpulield kommnerenmuii OI1.

IIpenmecTByiomue U nNocjaeyomme JUCUUIIMHBI,
HanpaBJieHHbIe HA (popMHUpPOBaAHHE KOMIETEH N

Hpez[meCTBonume JAUCHUTIIIINHBI HOCJ’ICIIYIOIJ_II/IG JUCHHUITIIINHBI

1. BreraucnurenbHas MaTeMaThKa HccnegoBanue onepaunﬁ




3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 11O AUCHUTIJIMHE

[Inanupyemble  pe3ylbTaThl OCBOCHHS  oOpaszoBarenbHOM  mporpammel  (OIl) —
KOMIIETEHIIMM OOy4aloluXcsl ONpeAeNsaioTcs TpeOOBaHUSAMM CTaHAApTa IO HampaBICHHUIO
noarotoBku 09.03.04 IlporpammHas uH»)eHepHs U (HOPMUPYIOTCS B COOTBETCTBHUU C MaTPHUIICH
komnereHuit OI1

No Homep/ HaumeHnoBanme B pe3yJjbTaTe u3y4eHusi AU CHUTIINHbBI
o/n HHJIEKC KOMIIeTEeHIHH 00y4aroImmecst 10JKHbI:
KOMIIeTEeHIIM U (M1M ee 4aCTH)
1 2 3 4
[K-1 CniocoOeH ucIob30BaTh [1K-1.8 [IpumensieT npaBuiia MOCTPOCHHUS
1 METOJIbI U MaTeMaTHYECKUX MOJIeNIen 3a1ay
WHCTPYMEHTAJIbHBIC ONITUMHU3AITUH
CpeACTBa UCCIIEAOBAHUS
00BEKTOB [1K-1.9 Mcrionb3yeT MeToab
poQecCHOHATIBLHOM MaTEeMaTHYECKOT0 MPOrpaMMUPOBAHUS IPU
JEATELHOCTH peIlIeHnH 33124 ONTHMU3AINH

I1K-1.10 [IpumeHsieT METOIBI TUCKPETHOU
ONTUMU3ALMHU I Pa3pabOTKU
MaTeMaTHYeCKuX MoJiesen

[TK-2.1. Pa3pabarbIBaeT u yrpasisieT

CrniocobeH 060cHOBAThH IPOEKTaMHU, U PEATU3yeT UX C

I1K-2 IIPMHUMAEMBIC IPOCKTHBIE | UCIOJIb30BAaHUEM COBPEMEHHOIO
pELIeHNs, OCYILECTBIATh IPOrPaMMHOT0 00eCTIeueHHS.
[TIOCTAHOBKY U BBITIOJIHEHUE
JKCIIEPUMEHTOB 110 ITK-2.3. OcymiecTBisieT IOCTaHOBKY U
MIPOBEPKE UX KOPPEKTHOCTH | BBIMOJIHEHHUE SKCIIEPUMEHTOB I10 IPOBEPKE
1 3¢ (HEeKTUBHOCTH UX KOPPEKTHOCTH U 3(PPEeKTUBHOCTH

I1K-2.4. OueHuBaeT BpEMEHHYIO U
€MKOCTHYIO CJIO’KHOCTb [IPOTPaMMHOI0
obecrieyeHust




4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI

4.1. OFBEM JUCHUILIVHBI ¥ BUJbI YYUEBHOM PABOTbHI

Bun yueOHo# padoThl Bcero yacos CemecTpbl
Ne 5
4acoB

1 2 3
AyauTopHasi KOHTaKTHasi pabora (Bcero) 72 72
B toMm uucre:
Jlexumu (JI) 18 18
[Ipaktuueckue 3anstus (113) 54 54

JIaGopatopusbie pabotsl (JIP) - -

KonTrakTHas BHeaynuTopHasi padoTa, 6 mom uucre: 2 2
WHJIUBUYaJIbHbBIC U TPYHIOBbIE KOHCYJIbTALlUU 2 2
CamocrosrtenbHas padbota odyuatomierocs (CPO) 34 34
(Bcero)
Paboma ¢ kHudICHLIMU UCTMOYHUKAMU 10 10
Paboma ¢ QNIEKMPOHHBIMU UCTMOYHUKAMU 10 10
Tloozomosxa k mecmoe60oMYy KOHmMpOJito 7 7
Tlooeomoexa x KonoKeuymMy 7 7
IIpomeskyTounas Dk3ameH (J) 3(36) 2(36)
arrecTaius B TOM YHCIIE:
[Ipuem 3k3., yac 0,5 0,5
KoHncynpranus, yac 2 2
CPO, yac. 33,5 33,5
4acoB 144 144
HUTOI'O: O6mas
TPY/I0EMKOCTD 3a9eTHBIX eJHHUIL 4 4




4.2. COAEP KAHUE JUCHUITJIMHbI

4.2.1. Pa3zaennl (TeMbl) TUCHHMILINHBI, BUIbI YUeOHOI 1eATeJTbHOCTH U (OPMBI KOHTPOJISI

Buabl yueoHol nesiTe/ibHOCTH, | DOpMBI TeKYIIEH U
e e HanMeHoBaHIe BKJIIOYASI CAMOCTOSITEIbHYIO NPOMesKYTOYHOMH
o | cemec - padoTty o0yuarmmxcs aTTecTaluu
(B yacax) ((0l010)]
n Tpa AUCHMILIUHBI
A |ape | m | cpo | T
1 2 3 4 5 6 7 8 9
Cemectp 5
1 4 Paznen 1. Beenenue. 2 4 8 14 | KomnokBuywm,
OcHOBHBIE TOHATHUSA pacdeTHo-
3a/1a4¥ ONITUMU3ALUN rpaduyeckas
pabora,
TECTOBBII KOHTPOJIb
2 4 Paznen 2. Pemenue 6 10 8 24 | KomnokBuywm,
ONITHMH3AIMOHHBIX 1 pacdeTHo-
MHOTOKPUTEPUATTBHBIX rpadudeckas
3a/1a4 pabota
TECTOBBIN KOHTPOIIb
3 4 Paspen 3. Meroast 6 20 8 34 | KomiokBuywm,
peleHHs pacueTHo-
9KCTpEMAaJIbHBIX 3324 rpadudeckas
U1t QYHKIIMN U 3a1a4 pabota
JUHEWHOTO TECTOBBIN KOHTPOJIb
IPOTPAaMMHPOBAHUS
4 4 Paznen 4. Yucnenusle 4 20 10 34 | KomnokBuywm,
METO/IbI 0€3yCITOBHOM pacyeTHo-
U YCIOBHOM rpadudeckas
ONTUMU3ALUN pabora
TECTOBBIN KOHTPOIb
4 KonraktHas 2 WHJUBUlyaJIbHbIE U
BHEayJUTOpHAas 33,3 | rpynmoBsie
pabota 2 KOHCYJIbTallu!
4 IIpomexyTouHas 0,3 | Ox3ameH
aTTecTaIus
18 - 54 34 144
Htoro yacoB B 5 cemectpe:




4.2.2. JIekiHOHHBII Kypc

Ne Ne HaumeHoBaHnue Bcero
HanmeHnoBaHMe TeMBbI
n/ | cemec paszaeia ek Coaep:xanue JIeKUMHU Yacos
n | Tpa (0®0)
1 2 3 4 5 6
Cemectp 5
1 4 Pasnen 1. Tema 1.1 OcHoBHEIE OCHOBHBIE TEPMUHBI U
Bgenenue. nousTus. PaznooOpasue | onpexnenenus. [lonarue
OcHoBHbBIE KPUTEPHCB «OTITUMYM»
MOHATHS 331aYd | ONTHMH3ALNN MaremMaruueckast MOJIEIb.
ONTUMU3AINH [TocTanoBka 3agauu
Tema 1.2 BekropHas ONTUMU3ALMH.
reneBast pyHKIIHS. Pa3znoobpa3zue kputepues
MHuosxecTBO ONTUMU3AIUU 2
JIOMyCTUMBIX perieHuid. | LleneBas pyHkuus.
BekTopnas neneBas
byHKIHS.
2. Paznen 2. Tema 2.1 3amaua o 3amavya 0 Ha3HAYCHUHT
4 Pemenue Ha3HA4YCHUU LleneBast pyHKIMSA
ONTHMH3AUHOHH | Toya D 2 Meton 3amaya TMHAMHYECKOTO
BIX U IHHAMHYECKOTO MIPOrPaMMUPOBAHUS
MHOTOKPHTEPHAT | 5 ryanvupOBAHHSL. KpHT(ipHI/I ONTHUMU3ALIUU:
bHBIX 33124 Tpobema 3amenbi Jl\_f[I/IHeI/IHaﬂ dopmMma. o 6
JIbTUIIJIMKATHUBHAas .
0bopynosaihs 1 sina MINMAX n
Tema 2.4 ITokpeiTus MAXMIN.
N-BEpPIIMHHOTO rpada [ ® Buna «paccrosiHuE 10
HapOCOLIeTaHI/IHMI/I HHeaﬂLHOﬁ TOUYKW)).
3. Paznen 3. Tema 3.1 Teopus Teopus norpemHocTr
Mertonbl [IOIPELIHOCTH, Teopema Benepmrpacca. 6
4 pelieHus BBITTYKJIasi U BOTHYTAast Brimykiias u Boruyras
JKCTPEMAJIBHBIX byHKIMN ¢byHkuu. Meronuka
3a1a4 Ui Tema 3.2 'padrueckuii | HAXOXKAECHUS DIKCTPEMYMa
bynkmii v 3JIIT | meton onTUMU3anUu Ha MHTEpBaJe. 3a1aun
s 3JIMT NPUBOIALIME K 3a1a4aM
JIMHEWHOTO
MIPOrPaMMUPOBAHUS
I'paduueckuii meTox
ontuMuzanuu g 3J11
4, Pazgen 4. Tema 4.1 Ontumuzanus | [loHATHE 0 YHCIEHHBIX 4
4 Uucnenusie YUCJICHHBIMHU METOaX ONTHMHU3AINHI
METO/IbI METOJaMH, METO] Meroa TUXOTOMHH
0e3yCIIOBHOM U ITUXOTOMHH U 30JI0TOTO | MEeTOoII 30J10TOTO CEUeHUS
YCIIOBHOM CEUCHUS Meron Herorona
ONTUMU3ALINHI 4.2 Meton HeroToHa Meron Takepa-Kyna
u Metop Takepa-Kyna
Hroro yacoB B 5 cemectpe: 18
Bcero: 18




4.2.3. JIabopaTOpHbIH NPAKTHKYM (HE TIPE/IITOJIaracTcs)

4.2.4. TlpakTyecKkue 3aHATHS

HaunmenoBanue Conepxanne Bcero
Ne HaunmeHnoBaHue q
Ne pa3neia MPAKTHYECKOI0 acoB
ceMecTp NMPaKTHYECKOr 0 (0D0)
n/n JUCHMILITAHBI 3aHATHSA
a 3aHATHSA
1 2 3 4 5 6
Cemectp 5
5. 4 Paznen 1. Wudopmanmonnas W3yuuth 4
Beenenue. TEXHOJIOIHs [IOMCKA UHCTPYMEHTAJIbHBIE
OCHOBHBIE ONTHMAIILHOTO PELIEHUs] | BO3MOKHOCTH Microsoft
TMOHATHS 3ajaun | B Cpene Microsoft Excel | Excel mist pererus 3amau
ONTHMH3AIHH ONTHMH3ALIUH:
UHCTPYMEHTapHH
«IIOUCKA PELICHUI
6. 4 Paznen 2. 3anmava o Ha3HaueHun | ['padmyeckuit MeTon
Pemenne Pemmmte n pelieHust 3aJ1a4u o
OITHMH3AIMOHH | aHAJIUTHYCCKU U Ha3HAYCHUH. 2
BIX U peanu3oBaTh HA JluHeitHple pemaromue
MHOT'OKpHUTEpHUA | OJHOM U3 SI3bIKOB npaBuia
BHEIX 3a7a4 MIPOrpaMMHUPOBAHUS
Mpuorokpurepuanbias | Haxoxnenue IIM, IIMA,
3a/jaya o JIMHENHAasl CBEPTKa
COBEPILCHHBIX KPUTCPHEB, JICKCUKO-
apOCOYETAHMAX rpaguieckas
ONTHMU3ALKS . Ha
IIPHMEPE 3aJa4H O
Pemmte PHMEpC 33/t 4
COBEPIIIEHHBIX
AHAJTUTHYECKU U
apOCOYETAHHSIX.
peajin30BaTh Ha MyIbTUILTHKATHBHAS
OJHOM U3 A3BIKOB L®. [P Bumza MINMAX
MIPOrPaMMUPOBAHUS 1 MAXMIN. 11D Buzna
«PAacCTOSIHUE JI0
UI€aTLHOM TOUKNY.
ANTOpUTM pelleHus IIpunuun
3aJa4u O 3aME€Hax ONITUMAJIBHOCTHU 4
aBTOMOGI/IHSI JUHAMHUYCCKOTI'O
[IPOrPaMMUPOBAHMUSL.
[IporpamMmmupoBanue
3a/1a4M 3aMEHBI BrlunciaurensHas cxema
000pyI0BaHUs Ha Al na npumepe
OJIHOM U3 S3BIKOB PCIICHUA 3a71a491 O
NPOrPaMMHPOBAHHS 3aMeHe 000pyA0BaHuUs
7. 4 I'paduaeckuit meTos ITocranoBKa 3a1a4n
Paznen 3. pelieHus 3a1ay JIMHEWHOM ONTUMU3AIINT
MeTtoner JMHEWHOTO Tlpumepsi 37124
PCIICHHS IPOrPaMMHUPOBAHHMS 3K°HOMHK13’H{IIPHBOMIHH€
SKCTPEMANIbHBIX K 3afadam 11
I'paduueckuii MmeTon
3amay It [IporpammupoBanue N 20
o PpEIIeHus TPOCTENTIINX
¢bynkuii u 3JII1 | rpaduueckoro merozma

pewenus 3anay JIIT Ha
OJIHOM U3 S3BIKOB
NIPOrpaMMHUPOBAHUS

3agau JITT




8 4 Paspnen 4. Metoa IMXOTOMHH YuciieHHbIe METOBI
YucneHanie MeTo 30JI0TOTO ONTUMH3AIINH.
METOIbI CeUueHHs AJITOPUTMBI UX PELICHHS
0€e3yCIIOBHOM U Meron Herorona Texers! nporpamm Ha 20
YCIIOBHO# Meron Takepa-Kyna | OAHOM 3 JSBIKOB
MIPOTPaMMHUPOBAHISI
ONTHMH3AUN
HToro yacoB B 5 cemecrtpe: 54
4.3. CAMOCTOSATEJBHAS PABOTA OBYYAIOILIETI'OCA
Ne Ne HaunmeHoBaHue Bcero
pasaesa Buaer CPO 4acoB
n/m | ceMecTpa
JTUCIUTLINHEI (0ODO)
1 2 3 4 5
Cemectp 5
1. 4 Paznen 1. Beeacnue. [TpopaboTKa JIEKIIHii - BKIIFOYAET YTEHHE 8
OCHOBHBIC TOHITHUS KOHCIICKTa HCKHHﬁ, HpO(I)eCCHOHaHBHOﬁ
3aj1aun JIUTEPATYPBI, NEPUOAUUECKUX U3IaHUM.
ONTAMU3ALUU HOI[FOTOBKEI K IPaKTUYCCKUM 3aHATHAM
Brinonuenye 3agaHus Mo MOATOTOBKH K
aexuusaM. [ToaAroToBKa K MPakTHIECKHM
3aHATHUS. HOI[FOTOBK& K TECTOBOMY
KOHTPOJTIO
2. Paznen 2. Pemenue W3ydeHre KOHCIIEKTa JEKIIHHA ISt 8
ONTUMU3AIMOHHBIX U BBINOJIHEHUA THAUBUAYAJIbHBIX 3aJIaHuH 110
MHOFOKpHTepHaJILHLIX MMPAKTHUYCCKUM 3aHATHA.
3anau PaboTa ¢ JIEeKIIHOHHBIM MaTEPHUAIIOM, TIOMCK
0030p JHUTEPaTyPhI U FJTEKTPOHHBIX
WUCTOYHUKOB WHPOPMAIUH TIO
WHIMBUIYyalbHO 3a/IaHHOH MpobiieMe.
BrinonHenne qoManiHux 3ajgaHuil o
MMPAKTUYCCKUM 3aHATHUA. HOI[FOTOBKa K
TECTOBOMY KOHTPOJIIO
3. 4 Pasmen 3. MeTobl M3yueHne KOHCIIEKTa JEKIUH ISt 8
pelieHus BBITIOJTHEHHSI HHIMBUIYaIbHBIX 38 JaHUH 110
SKCTpEMAJIbHbIX 3a7a4 | PAKTHYCCKUM 3aHATHS.
s byskuuit u 3J111 PaboTa c JIeKIIMOHHBIM MaTepHaIoM, TIOUCK 1
0030p JUTEPaTyPhI U FJEKTPOHHBIX
HUCTOYHHUKOB HH(OpMAITUH 110
WHIMBUIyalIbHO 3a/IaHHOH Ipobiieme.
BrinosHenne noManiHux 3aaHuil 1o
MMPAKTUYCCKUM 3aHATHUA. HOI[FOTOBKa K
TECTOBOMY KOHTPOJIIO
4 4 Pasznen 4. YucneHusie BrmmonHenne 3a1aHus IO TTIOATOTOBKH K 10
METOIbI 6C3YCHOBHOﬁ nekmusiM. TToaroroBka k MMPAKTUICCKUM
U YCJIIOBHOMU SaHATHAL.
OITUMHU3AIIH ITpopaboTka JEKIHii - BKITIOYAET YTCHUE
KOHCIICKTA JICKIHiA, MPO(hECCHOHATBHOM
JIUTEPATYPHI, IEPUOJTUUECKUX U3JAHUMN.
IToaroTOBKA K TECTOBOMY KOHTPOJIIO
Hroro uyacoB B 5 cemectpe: 34




o. IHHEPEYEHD YYEBHO-METOAHYECKOI'O OBECIIEYEHMSA JJIA
CAMOCTOATEJBHOU PABOTbBI OBYYAIOIIUXCA ITO JUCHUIIJIMHE

5.1. Meroauyeckue yKa3aHHMs [Jisl NOATOTOBKH O0y4YalIIUXCS K JEKIHOHHBIM
3aHATHAM

JIekuu COCTaBIIAIOT OCHOBY TEOPETHYECKOro OOy4YeHUs U AAI0T CUCTEeMAaTU3UpPOBAHHBIC
OCHOBBI HAYYHBIX 3HaHUU MO AMCIUIUIMHE, PACKPBIBAIOT COCTOSHUE M TEPCIIEKTUBBI Pa3BUTH
COOTBETCTBYIOIIEH O0JAacTH HAyKH, KOHIICHTPUPYIOT BHUMaHHE OOydaloIIMXCs Ha Haubosee
CIIOKHBIX M Y3JIOBBIX BOIIPOCAX, CTUMYJIUPYIOT UX aKTHUBHYIO IO3HABAaTEJIbHYIO AESTEIBHOCTb U
CHocoOCTBYIOT (POPMUPOBAHUIO TBOPUECKOT'O MBIIIJICHHUS.

BengymmM MeTosoM B JIEKIIMHM BBICTYNAeT YCTHOE H3JIOKEHHE y4eOHOro marepuaa,
COIPOBOXKAAIOLIECECS UCII0JIB30BAHNUE MYJIBTUMEINA AllIIapaTyphl.

Jlexius sBIsIETCS MUCXOMHOU (hOPMOI BCero yueOHOro Mpolecca, UTPaeT HAMPABISIONIYIO
U OpPraHU3yIOLIYK pOJib B CaMOCTOSITEIBHOM H3YyYEHHUH Ipeamera. BakHeiiias poib JIEKIUU
3aKJII0YAETCs B IMYHOM BO3JICHCTBUU JIEKTOPA HA Ay IUTOPHUIO.

OcHOBHasl TUAAKTHYECKas Leb JIEKIUU - O0eclieYeHue OPUEHTUPOBOYHONW OCHOBBI IS
JalnbHeNIero ycBoeHus yueOnoro marepuana. Iloctpoenue neknuit nmo aucuurinae «OCHOBBI
(GYHKIIMOHATIBHOTO aHAJIN3a» OCYIICCTBISICTCS HA OCHOBE MPHUHIMIIOB HAYYHOCTH (IIpeiroiaract
BOCIIUTAHUE IUATIEKTUYECKOr0 MOJIX0/1a K U3y4aeMbIM MPEIMETaM U SIBJICHUSAM, TUAJIEKTUYECKOTO
MBIIUICHHS, (POPMHPOBAHUE MPABWIBHBIX IMPEACTABICHHUN, HAYYHBIX MOHATHH M YMEHHUS TOYHO
BBIPA3HUTh UX B OINPENICICHHUIX U TEPMUHAX, IPUHATHIX B HAYKE)

Ha nexnusix packpbIBarOTCSI OCHOBHBIE TEOPETHUYECKHE ACIEKTbI, MPUBOISATCS MPUMEPHI
peaM3alnyy Ha MPAKTUKE, OCBEIAeTCs TOCTUTHYTBIH YPOBEHb (hOpManu3aluu AESITENbHOCTU 10
ABTOMATHU3ALMH IIPOLECCOB.

Crneuunduyeckoil 4yepToil M3ydeHHs] JAHHOTO Kypca SIBISETCS TO, YTO NpHOOpeTeHue
YMEHUM U HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHCTEMaTH4YEeCKOW TPEHUPOBKH, KOTOpas
OCYUIECTBJISICTCS HA PAKTUYECKUX 3aHATUSAX.

OcHOBHOE BHUMAaHHE B JIEKIIUM COCPEIOTAYMBACTCS Ha TIIyOOKOM, BCECTOPOHHEM
PacKpBITUU TJIABHBIX, Y3JIOBBIX, HarbOoyiee TPYIHBIX BOMPOCOB TEMbI. YK€ Ha HaualbHOM dTare
MOATOTOBKHU JIEKIIUU PEUIaeTCs BOIMPOC O COOTHOLIEHUH MAaTepHalIOB y4eOHUKA U JICKIIUH.

Jlng Toro 4YtoObl Jnekuus s oOydaromierocss Oblla TPOAYKTUBHOM, K HeW Hajo
roTOBUTHCS. [I0ArOTOBKA K JIEKIIUN 3aKIHOYAETCS B CIEIYIOMIEM:

- Y3HaTh TeMY JIeKUUH (TI0 TEMaTUYECKOMY IIJIaHy, 110 HH(OpMAaLIUK JEKTOpa),
- IPOYMTATh YUEOHBII MaTepuall o y4deOHUKY U y4eOHBIM MOCOOHSIM,

- YSICHUTh MECTO U3y4aeMOi TeMbI B CBOEH MPO(heCCHOHAIBHON MOJrOTOBKE,
- BBIMKCATh OCHOBHBIE TEPMHUHBI,

- OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI 10 TEME JIEKIIUH,

- YSICHUTbH, KaKue Y4eOHBIE DJIEMEHTHI OCTATTUCh HESICHBIMH,

- 3aIlMCcaTh BOMPOCHI, KOTOPBIE MOXKHO 3a/1aTh JIEKTOPY Ha JIEKLIUH.

B Xone neKMOHHBIX 3aHATUNA OOydYarOIMMICS JOHKEH BECTH KOHCIEKTHPOBaHUE Y4eOHOTO
Matepuana. OOpamiath BHUMaHUE Ha KaTeropuu, (OpMYIHUPOBKH, PACKPHIBAIOIIUE COAEPKAHHE TEX
WO WHBIX SIBJICHUH © TIPOIECCOB, HAyYHBIC BBIBOJBI M MPAKTHYECKHE PEKOMEHJIAINH,
TMIOJIOKUTETTHLHBIN OIBIT B OPATOPCKOM HUCKYCCTBE. JKenaTenbHO OCTaBUTh B pab0YHMX KOHCIIEKTaX MO,
Ha KOTOpBIX JeJlaTh TNOMETKM W3 PEKOMEHJIOBAHHOM JINTEpaTyphl, JAOIMOJHSIOMME MaTepHall
MIPOCITYIIAHHON JIEKIIUH, a TAKXKE MOJIEPKUBAIOIINE OCOOYIO BAXKHOCTh TEX WJIM MHBIX TEOPETHUYECKUX
MOJIOKEHNI. 3a7aBaTh MPENOAABATEN0 YTOUHSIONIUE BOIPOCHI C IENBK YSCHEHHS TEOPETUYECKHUX
MOJIOKEHUHN, pa3pelieHus] CHOPHBIX CUTYyallui.YKa3aHus 10 KOHCIEKTUPOBAHUIO JICKIIUN:- HE HYXKHO
CTaparbCsl 3amucaTh BECh MaTEpHall, O3BYYEHHBIM mpenojaBareneM. Kak mnpaBuiio, JEKTOPOM
JIETA0TCS AKIIEHTHI Ha KITFOUEBBIX MOMEHTAX JIEKLIUH JIJIsl Hauajla KOHCIIEKTUPOBAHMS;

- KOHCIIEKTUPOBaHHE HEOOXO0IMMO HAYMHATh MOCJe OrJIallleHueM TJIaBHOM MBICIHU JIEKTOPOM,
repes Ha4ajaoM €€ KOMMEHTUPOBAaHUS;



- BBIJICJICHHE TTIaBHBIX MbICIEH B KOHCIIEKTE APYIMM LBETOM II€J1€COO0PAa3HO MPOU3BOAUTH BHE
JIEKLMU C LIEJIBI0 COKPAILEHUSI BPEMEHN Ha KOHCIIEKTUPOBAaHUE HA CaMOU JICKLINU;

- IPUMEHEHUE COKPALLEHUH IPUBETCTBYETCS;

- HY’KHO M30€raTh JJIMHHBIX U CIOXHBIX PacCyKICHUM;

- JI0CJIOBHO€ KOHCHEKTHPOBAHHWE OTHMMAeT MHOIO BPEMEHH, II03TOMY HEOOXOAMMO OIYCKaTh
(bpasbl, UMEIOIIME BTOPOCTENIEHHOE 3HAaYCHUE;

- €CJIM B JIGKIIMM BCTPEYAIOTCS HEU3BECTHBIE TEPMHHBI, JIyYIIE BCErO OTMETHTh Ha IOJIAX HX
CYLIECTBOBAHME, OCTABUTh MECTO JJI UX IMOSCHEHUS M B KOHUE JIEKIMH 33/1aTh YTOUHSIOIIMH
BOIIPOC JIEKTODY.

KoHcniekTnpoBanue M pereH3upOBaHUE, TAaKUM 00pa3oM, 3TO MPOIECC BBIACICHHS OCHOBHBIX
MBICJIEH TEKCTa, €ro OCMBICICHMS M OLIEHKU cojeprkaleicss B HeM MHpopManuu. JlaHHbIN BuA
y4eOHOI1 paboThI ABISETCS BUIOM MHIMBUAYAILHONW CAMOCTOSTENILHONU PaboThl 00yJaromerocs.

5.2. Meroauyeckue yKa3aHMsl JUI NOATOTOBKH O0YYalOIIUXCSl K NPAKTHYECKUM
3aHATHAM

B npouecce moAroToBKM U NPOBEACHUS NMPAKTHUUECKUX 3aHATUH O0Oydaroluecs 3aKperystoT
MOJyYCHHBIE paHee TEOPETUYECKHWEe 3HAHWS, NPHUOOPETAIOT HAaBBIKM MX IPAKTHYECKOTO
IIPUMEHEHHMS, ONBIT PALMOHAIBHOM OpraHu3anuy yueOHoi paboThl, TOTOBATCS K claue IK3aMeHa.
[TockonbKy aKTHBHOCTh Ha MPAKTUYECKUX 3AHATHUSX SIBJIAETCS MPEIMETOM BHYTPHUCEMECTPOBOIO
KOHTPOJISI €ro MNpOJBM)KEHUS B OCBOCHMM Kypca, IOJArOTOBKA K TaKUM 3aHATUSAM TpeOyer
OTBETCTBEHHOI'O OTHOILIEHUSI.

IIpy moAroToBKE K 3aHATHIO B IEPBYIO OYEPEb AOJDKHBI MCIOJIB30BaTh MaTepuas JIEKIHHA U
COOTBETCTBYIOILIUX JINTEPATYPHbIX MCTOYHUKOB. CaMOKOHTPOJb KayecTBa MOATOTOBKH K
KOKIOMY 3aHATUIO OCYILIECTBIIAIOT, IPOBEPss CBOM 3HAHWA M OTBEYas HA BOIPOCHl VIS
CaMOIIPOBEPKHU IO COOTBETCTBYIOLIEH TeMe.

BXOIHON KOHTPOJIb OCYLIECTBISAETCS IPENOJABaTEIeM B BHJE IPOBEPKU M aKTyalW3aluu
3HaHUI 00y4arOUIMXCs 110 COOTBETCTBYIOIIEH TEME.

BBIXOAHON KOHTPOJIb OCYILECTBIISAETCS MIPENoJaBaTesIeM NPOBEPKOM KayecTBa U MOJHOTHI
BBINIOJIHEHUS 3a7aHus. [10AroTOBKY K IPAaKTHUECKOMY 3aHATHIO KaXIbli 00y4YaroUIUiics T0JIKEH
Ha4yaTh C O3HAKOMJICHHS C IUIAHOM IPAKTUYECKOrO 3aHATHUS, KOTOPBIM OTpakaeT COAEpKaHHE
MpeIoKEHHOW TeMbl. TInarenbHOe MPOAYMbIBAaHUE U U3YYEHHE BOIIPOCOB IJIaHA OCHOBBIBAETCS
Ha TpopaboOTKe TEeKyLIero Marepuana, a 3aTeM HU3ydeHHe 00s3aTelIbHOW W JOMOJIHUTEIbHON
JUTEpaTyphl, PEKOMEHOBAaHHOMN K JJAHHOU TEMe.

Bce HOBble MOHATHA MO M3y4aeMOW TeMe HEOOXOJIUMO BbIyYUTh Hau3yCcTh U BHECTU B
rJioccapuii, KOTOPbIN 11e1eco00pa3Ho BECTH C CaMOro Hadajla M3ydeHus: Kypca. Pe3ynbrar Takoi
pa®oOThl JIOJDKEH TMPOSBUTBCS B CHOCOOHOCTH oOyuwaromierocss CBOOOAHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €r0 BBICTYIJIEHUU U YYAaCTHH B KOJUIEKTHUBHOM OOCYX/JIEHHUU BOIPOCOB
M3y4aeMOH TEMBbI, IPAaBUIbHOM BBINIOJHEHUH NIPAKTUYECKUX 3alaHUM.

[Ipennaraercs cneayromas ornopHas cxema MOArOTOBKU K IPAKTUUECKUM 3aHATHSIM.

1. O3HakomileHHE C TeMOW MPaKTHYECKOro 3aHATHs. BplaeneHue riaBHOro (OCHOBHOM
TEMBbI) U BTOPOCTENIEHHOTO (I10/Ipa3/IeJibl, YACTHBIE BOIIPOCHI TEMBI).

2. OcBOEHHE TEOPETUYECKOT0 MaTepHaja 1Mo TeMe ¢ ONOpPON Ha JIGKLIMOHHBIM MaTepuail,
yu4eOHMK U Jpyrue ydeOHble pecypcbl. CaMOIpoBepKa: MOCTaHOBKA BOMPOCOB, 3aTPAarMBaOLINX
OCHOBHBIE TEPMHHBI, OIIPEJIEICHNS U MOJIOKEHUS 110 TEME, U OTBETHI HA HUX.

3. Bremonaenne mnpaktudeckoro 3amaHus. OOHapyXeHHE OCHOBHBIX TPYIHOCTEH, WX
pelieHre C TOMOUIbIO JIOTIONHUTENBHBIX HHTEIUIEKTYabHBIX YCHIUN W/WIM TOJIKIIOUEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB HH(OPMALINH.

OOyuaromuiics Ipy MOATOTOBKE K MPAKTHYECKOMY 3aHSATHIO MOKET KOHCYIbTUPOBATHCS €
IpernojaBaTesieM U MoIy4yaTh OT HETO HaBOASIINE PA3bsICHEHUSI, 3aJaHUS ISl CAMOCTOSTEIbHOM
paboTHI.

JunakTuueckue LenM TMPaKTUYECKOro 3aHsATHs: YriyOjJeHue, cucTeMaTusauus u
3aKpeIUieHue 3HaHWM, MpeBpalleHne UX B YOeXKICHMS; NMpOBepKa 3HAHWUN; NMPUBUTHE YMEHHHA U
HAaBbIKOB CAMOCTOSITETIbHONU pabOThl C KHUTOM; pa3BUTHE KYJIbTYPhl peuu, JOPMUPOBAHUE YMEHUS



apryMEeHTHPOBAHO OTCTaMBaTh CBOIO TOUKY 3pEHUS, OTBEYATh HA BOIPOCHI CIIylIaTeseil; yMeHue
CIIyIIaTh JPYTHUX, 337aBaTh BOIIPOCHI.

3amaun:  CTUMYJIMPOBAaTh  PETyIsipHOE  HM3yYe€HHWE  MPOrpaMMHOrO0  MaTepuala,
MEPBOMCTOYHUKOB; 3aKPEIUIATh 3HAHMSA, MOJYYCHHbIE HAa YPOKE U BO BPEMs CaMOCTOSATEIBHOM
paboThl; oboramare 3HAHUAMU Oyarojapsi BBICTYIUICHUSM TOBApUILNEH M YUYUTENs Ha 3aHATHUH,
KOPPEKTHPOBATh PaHee MOJIyYeHHbIC 3HAHMUS.

OYHKIMY TPAKTHYECKOTO 3aHATHS:

-yueOHas (yriybjieHue, KOHKpEeTHU3alus, CUCTeMaTU3alii0 3HaHUH, YCBOCHHBIX BO BpeMs
3aHATUHN U B IPOLIECCE CAMOCTOSITEIbHON MOATOTOBKU K CEMHUHAPY);

- pasBuBamomias (pa3BUTHE JIOTMYECKOIO MBIIUICHUS Yy4alluxcs oO0ydarommxcs,
npuoOpereHue MMM yMEHHH padoTaTh C Pa3IUYHBIMU JIMTEPATYPHBIMH HCTOYHUKAMU,
(dbopmMHupoBaHKE YMEHHI U HABBIKOB aHaIM3a (DaKTOB, ABJICHUNA, TPOOIEM U T.1.);

- BOCIUTaTeNIbHAsg (BOCHUTAHHME OTBETCTBEHHOCTH, PabOTOCIMOCOOHOCTH, BOCIHMTAaHUE
KYJIBTYpBl OOLICHUS M MBIIUICHUS, IPUBUTHE WHTEpPECca K M3YUEHHUIO mpeamera, (OpMUpOBaHHE
MOTPEOHOCTH pALMOHAIM3ALMKA U y4eOHO-TIO3HABATENbHOM NEATEIbHOCTH M OpTraHU3aluu
J0CyTa)

- JUArHOCTHYECKas -KOPPEKLUHOHHYI0O U KOHTPOIUPYIOUIYIO (KOHTPOJb 32 KaueCTBOM
YCBOGHHS O0yYaromUMUCS Yy4eOHOrO MaTepHualia, BBIIBICHHE MPOOETIOB B €r0 YCBOCHHH M HX
TIPEOIOJICHUS )

- OpraHm3ainys CaMOCTOSTENIbHONW paboThl O0O0ydYalOmIUXCS COAEPKHUT OOBSICHEHHE
COJZICp)KaHUSI 3aJ]aud, METOJIWKH €ro BBIIOJHEHHS, KPAaTKyl0 aHHOTAIMIO PEKOMEHIOBAHHBIX
HMCTOYHUKOB MHGOPMAIUH, IPEATIOKEHHUS IO BHITOTHEHUIO MHIUBUTYaTbHBIX 3aJaHHH.

5.3 MeToanueckne yKkazaHus 10 CAMOCTOSTEJIbHOI padoTe 00y4yaroluxcs

CamocrostenpHass ~ pabora  oOyJarmImIuXcs  OpearnojaraeT  pasindHble  (GopMel
WHJIMBUIYAIbHOU Y4YEOHOM AESITENbHOCTU: KOHCIEKTUPOBAHWE HAYYHOW JIMTEpaTyphl, cOOp U
aHaJIM3 mpakThueckoro marepuana B CMMU, npoexkrupoBaHME, BBIIIOJHEHHE TEMATUYECKUX U
TBOpUYECKUX 3ajaHuil u mp. Beibop ¢opM M BHIOB camMOCTOATENbHOW pabOThl Ompesensercs
WHAWBUYAIbHO-TMYHOCTHBIM  MOJAXOAOM K OOYYEeHHMIO COBMECTHO MpernojaBareslieM |
00y4aroIMCHl.

5.3.1. MeToanyeckue yKkazaHusi o MOAr0TOBKe K KOJUIOKBHYMY.

HOI[FOTOBKa K KOJUIOKBUYMY HAUMHACTCA C KOHCYJIbTAllUU ITPEIIoaaBaTeid, Ha KOTOpOI\/'I OH
pa3bsCHAET pa3BEPHYTYI0 TEMAaTHKy MpOOJIEMbl, PEKOMEHIYeT JUTeparypy Ui HM3y4eHUs U
OOBSACHSET U 0OBACHSAET NPOLEAYPY NPOBEACHUS KOJUIOKBUYMY.

[TonrotoBka BKIIOYaeT B ceOd U3yyeHHE KOHCIEKTa JIEKLUH, pPEKOMEHIOBaHHOM
JUTEpaTypsl U (10 yKa3aHUIO MpenojaBares) KOHCIIEKTHPOBAaHHE BaKHEUIIIMX HCTOUHUKOB.

KonnokBuym npoBoaurcs B ¢popMe MHIAMBUAYAIBHOM Oece/bl ¢ KaXIbIM 00Yy4aroluMcs
nin Oecenpl B HEOosbIuX rpynmnax (3-5 yenoBek). OObIYHO MpernojgaBaTeslb 33aJaeT HECKOJIbKO
KpPaTKUX KOHKPETHBIX BOMPOCOB, MO3BOJISIOIINX BBIICHUTH CTENEHb JOOPOCOBECTHOCTH PabOTHI €
JUTEPaTypoi, KOHTPOIMPYET KOHCHeKT. Jlanee Oosee moapoOHO oOcykaaeTcs Kakas-I1ubo
CTOpOHa TMPOOJIEMBI, YTO TIO3BOJISIET OICHUTH YPOBEHb MOHMMaHUs. OOydaromuMcs JaeTcs
BO3MOKHOCTh BBICKA3aTh CBO€ MHEHHE, TOUKY 3pEHMs, KPUTHUKY IO ONPEAEICHHBIM BOIPOCAM.
[Tpu BeICKa3BIBaHUM TPEOYETCSI apTyMEHTUPOBAHHOCTh U 00OCHOBAHHOCTH COOCTBEHHBIX OIICHOK.

5.3.2. MeToanueckne yKa3aHus MO MOATOTOBKE K TECTOBOMY KOHTPOJIIO.

TecTbl — 3TO BOMPOCH! WK 3a/IaHusl, IPEAYyCMATPUBAIOIINE KOHKPETHBIN, KPATKUI, YETKUH
OTBET Ha UMEIOIINECS dTAIIOHBI OTBETOB.
[Tpu camocTOSATENBHOM MOATOTOBKE K TECTHPOBAHUIO 00YUAIOIIEMYCsl HEOOXOIUMO:



a) TOTOBACH K TECTUPOBAHHWIO, TpopaboTaiiTe WHPOPMAIMOHHBIM MaTepHal IO
mucuuruinHe.  [IpoKOHCYynbTUpYHTECH C TpernojaBaTelieM II0 BOMPOCY BbIOOpa y4ueOHOM
JUTEPATYPBL;

0) 4eTKO BBISICHUTE BCE YCJOBUS TECTUPOBAHUS 3apaHee. Bbl OMKHBI 3HATh, CKOJBKO
TECTOB OYyJET MPEAIoKEHO, CKOJBKO BPEMEHHM OTBOJUTCS HA TECTHPOBAHHE, KaKOBAa CUCTEMa
OLICHKHU PE3yJIbTaTOB U T.JI.

B) mpucTynas K paboTe C TecTaMM, BHUMATEIbHO MU J0 KOHILIA IPOYTUTE BOIPOC U
npejuiaraeMble BapUaHThl OTBETOB. BhIOepUTE MpaBWIIbHBIE (MX MOXET OBITh HECKOJIbKO). Ha
OTACIIBHOM JIMCTKE OTBCTOB BBIIIMIIIUTEC I_II/I(l)py BOIIpoCa u 6yKBBI COOTBCTCTBYIOIIMEC ITPAaBHUJIbHBIM
OTBETaM;

I') €CJIM BCTPETUIIM YPE3BbIUAHO TPYIHBIM BOIPOC, HE TPAThTE MHOI'O BPEMEHM Ha HETO.
[Tepexomute k npyrum tectaM. BepHutech K TpyTHOMY BOIIPOCY B KOHIIE.

1) 00s13aTeNTbHO OCTaBbTE BPEMS JUISI IPOBEPKHU OTBETOB, YTOOBI H30€XKaTh MEXaHHMYECKUX
OIINOOK.

5.3.3 MeToanueckne yKazanus 1o BbINOJHEHUIO pacyeTHO-Tpaduyeckasi padoThl

PacuetHo-Tpaduueckas pabora odopmisieTrcs B pacleyaTaHHOM MM PYKOIHMCHOM
BapuanTe. Homep BapuanTta BEIOMpaeTcs O MOPSAIKOBOMY HOMeEpY crcka odydatonmxcs. PI'P ¢
JIpYTUM HOMEpPOM BapuaHTa HE 3a4MThiBalOTCA. PaboTa BBINOJHSETCS AaKKypaTHO, B cly4ae
PYKOIMCHOTO 0(OPMIICHUS YTCHHE €€ HE TOJKHO BBI3BIBATH 3aTPYAHECHUH.

PI'P noskHa COCTOSITH M3 TUTYJIBHOTO JINCTA M OCHOBHOM 4acTH. J[OITyCKaeTcs BKIIOUEHUE
B paboTy MPWIOKEHUH, COJEpKalUX TaOJMLbl, PUCYHKH, IMOJIy4€HHble Ha KomibloTepe. Ha
TUTYJIBHOM JIUCTE 0043aTeNbHO yKa3bIBaeTCsd HauMeHoBaHue qucuuiianibl, @PHO obyuaromierocs,
rpymnma, BapuanT 3aaanusi, MO npenonasatens. BeimonnenHast u opopmiieHHas paboTa J0DKHA
OBITH ITPEJICTABIICHA [IPEIOIaBaTeNI0 He Mo3AHee, yeM 3a 10 1Hell 10 Havaja CeccHu.

B ocuoBHo# yactu PI'P 10 pernennst ka0 3a1a4u JOHKHBI OBITH TIPEICTaBICHBI
COOCTBEHHBIE IaHHBIE: BApUAHT 3aJlaHusl, (POPMYIMPOBKA 3a/laHUs, YUCICHHbIE 3HAaYECHUS,
COOTBETCTBYIOILIME CBOEMY BapHuaHTy. Jlajiee JOIKHO ObITh MPEACTABIEHO PEILIEHUE C
pacigpoBKoi GopMyIl U MOCIIEA0BAaTENFHOCTH JIeiicTBUi. Bee BrIuMcieHus cHavana
MIPEJICTABIISIOTCS B BUJIE paCUETHBIX (POPMYII, 3aTEM B (DOPMYIIbI TOJACTABIISIOTCS YUCIICHHBIE
3HA4YEHHUs U 3alHChIBAETCS OTBET C YKa3aHUEM €MHHII U3MepeHuil (6e3 MpoMexXyTOUHbIX
pacueToB). Bce BeIUMCIMTENBHBIE IPOIIETYPHI CIIEAYET IPOU3BOIUTE ¢ TOUHOCTHIO 10 0,01.

IIpomexyTouyHas aTTecTanus

ITo mToram cemectpa npoBoaAMTCs 3a4deT. IIpu moAroToBke K caye 3a4eta peKOMEHAYETCs
II0JIB30BATHCSA MaTepHajlaMy JIEKIIMM U NPAKTUYECKUX 3aHATHI, U MaTepHajlaMy, U3y4YEHHBIMU B
X0JIe TEKYIIeH caMOCTOATEIbHONU pabOThl. 3a4eT MPOBOAUTCS B YCTHOM WIJIM MUCbMEHHOU (hopMme.



5.

OBPA3OBATEJIBHBIE TEXHOJIOT'H

Ne Ne
N OO0pa3zoBarenbHbIC Bcero
n/ | cemec | Buabl yueOHoii padoThl
TeXHOJIOTUH Yacos
n Tpa (0DO)
1 2 3 4
Cemectp 5
1 4 Jlexyus « PaznooOpasue IIpobremnas, memoo 2
KPUTEPHUEB OMTUMU3AIUID) M03208020 wWmypma
2. 4 Jlexyusa « BextopHas ueneBas IIpobremnas, memoo 2
GbyHKIHSDY M03208020 wmypma
3. 4 Jlexyus «OCHOBHBIE IOHATUSA IIpobremnasn 4
METOa JUHAMUYECKOTO MEmoo  M03208020
MIPOrPaMMUPOBAHUS wmypma
4, 4 Jlexyus «llokpeiTus IIpobremnasn memoo 4
N-BepIIMHHOTO rpada M03208020 WmMypma
MapOCOYECTAHMSIMI
5. 4 Jlexyus «Teopus NOrpemIHOCTI IIpobnemuas 2
6. 4 Ipaxmuueckoe 3anamue Tpenune Memoo
«[IporpammupoBanue 3a1aun M03208020 WmMypma 4
3aMeHbI 000pPYIOBAHUS Ha OJHOM
U3 SI3bIKOB IPOrPAMMUPOBAHUS»
7. 4 Ilpakmuueckoe 3ansmue «Meron | Tpenune 2
JTXOTOMUID)
Hroro yacoB B 5 cemecrtpe: 20




7. YYEBHO-METOAUYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE
YYEBHOU JTUCIUIIJIMHBI

7.1. IlepeyeHb OCHOBHOI M TOTOJHUTEILHOI YUeOHOI JIUTEPATYPBI
CnucoK OCHOBHOM JIUTEPATYpPbI

1. KunxkoBa H.B. Meroasl onmtumm3anuu cucreM : ydeOHoe mocobmwe / YKumkoa H.B.,
MensaukoBa O.1O.. — Caparos : Aii [Iu Op Meaua, 2023. — 149 ¢. — ISBN 978-5-4486-
0257-3. — Tekcr : oanekrponnbii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/72547.html . — Pesxum gocTyma: ajist aBTOpU3UP. [OJIb30BATEIICH.
- DOI: https://doi.org/10.23682/72547

2. Metonpl ontumuzaiuu : ydeoHoe mocodbue / E.K. EpmoB [u1 ap.].. — Cankr-IletepOypr :
Cankr-IleTepOyprckuit rocyaapCTBEHHBIM apXUTEKTYPHO-CTPOUTENBbHBIN YHUBEpcUTeT, DbC
ACB, 2022. — 89 c. — ISBN 978-5-9227-0597-4. — Tekcr : anekrponnsiii // IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/63634.html. — Pexxum moctyna: asist aBTOpusmp.

I10JIb30BATENEH

3. Muuens A.A. Metozsl onTuMuzanuu : yueOHoe rmocodbue / Munens A.A., llenectoB A.A.,
Pomanenko B.B.. — Tomck : ToMckHil rOCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U
paauosnektponuku, 2023. — 198 ¢. — Tekcr : anekrponnsiii / [IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/72127.html. — Pexum moctyma: s aBTOPH3HP.
I10JIb30BATENEH

Cnmcok 10n0JTHUTEIbHOM JINTePaTyphbl

1. MeTo/pl ONTUMHU3AIINY ;| yIeOHO-MeToAnYecKui KoMiuteke / . — Anmarsl : Hyp-ITpunT, 2023.
— 128 c. — ISBN 9965-756-18-X. — Tekcr : snektponnsbiii / [IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/67099.html . — Pexum pocryma: st aBTOPH3HP.
II0JIB30BaTEIICH

2. MeToap! ONTHMHU3ALNHT U TEOPUU YIIPABICHHS | METOAMYECKHE YKa3aHHsI K CAMOCTOSATEIBHOM
pabote mo AMcUUIUIMHAM «MeTonbl ONTUMHU3ALUNY, «MaTreMaTHYecKue MEeTOJbl TeOpUU
ynpasnenus» / . — Jlunenk : Jlunenkuii rocy1apCTBeHHbINH TeXHIHUYECKUiT yHUBepcuTeT, IbC
ACB, 2023. — 18 c. — Tekct : anekrponssii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/22891.html. — Pexwum goctymna: 115 aBTOpU3Up. TOJTb30BaTENeH

3. Nammagak H.®. MeTonasl oOnTUMH3AIMKA : METOAMYECKHE YKa3aHUS JJIsl TPOBEICHHS
naboparopubix pabotr / Ilamunyak H.®.. — Jlunmeux : Jlumeukuit rocynapcTBEHHBIN
texHnyeckuil yHusepcurer, 9bC ACB, 2023. — 16 ¢. — Texkct : snexTpoHHbI // IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/74404.html. — Pexxum noctyna: s
aBTOPHU3HP. N1OJIb30BATENEH

4. Penun C.B. Meto/s! onTuMu3aluu . COOpHUK 3a1a4 1 ynpaxkueHuii / Peaun C.B., [anenuna

H.I.. — HoBocubupck : HoBocubupckuii rocyjapcTBEHHbIN TEXHUYECKUN YHHBEPCHUTET,
2022. — 54 ¢.— ISBN 978-5-7782-1688-4. — Texkcr : anekrponnsiii // IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/45389.html. — Pexxum moctyma: aias aBTOPHU3HD.

OJIb30BaTelen


http://www.iprbookshop.ru/72547.html
https://doi.org/10.23682/72547
http://www.iprbookshop.ru/63634.html
http://www.iprbookshop.ru/72127.html
http://www.iprbookshop.ru/67099.html
http://www.iprbookshop.ru/22891.html
http://www.iprbookshop.ru/74404.html
http://www.iprbookshop.ru/45389.html

7.2. IlepeyeHb pecypcoB HH(POPMALHOHHO-TETIeKOMMYHUKANMOHHOM ceTH « MHTepHET)

1. Dnekrponno-oubmmoreunas cucrema IPRbooks URL: http:// www.iprbooks.ru/O0O0 «Aii ITu
Op Meauay

7.3. AudopManuoOHHBIE TEXHOJIOT UM, TUIIEH3HOHHOE POrpaMMHOe o0ecrieyeHune

JInneH3uoHHOE MPOrpaMMHOe PexBH3NTHI JINILIEH3HIT/ 1IOTOBOPOB
o0ecreuenue

Antusupyc Dr.Web Desktop Security Suite | JInuen3uonsslii goropop Ne 621
Cpok aeiictBus: ¢ 25.09.2025 no 24.09.2026

KoncynpranT [ltoc Jorosop Ne 7 ot 15.01.2026 r.
[{udposoit 0O6pazoBaTenbHBIN pecypc Jlunensuonnsiii qorosop Ne 12873/2511 ot
IPR SMART 02.07.2025 r.

Cpok aeitctBus: ¢ 01.07.2025 r. 10 30.06.2026 r.

I'oc. koHTpakT

MATLAB Ne 0379100003114000018 ot 16 mast 2014 r.

Becmmaraoe I[10

LibreOffice, OpenOffice, MoitOduc, Sumatra PDF, 7-Zip, Adobe Acrobat Reader

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI
8.1. TpeGoBaHus K ayANTOPHUAM (MOMELEHUSIM, MeCTaM) /1Jisl IPOBeIeHNsl 3aHATHIi

1. YueOHas aynuTopus 1Jisl IPOBeAeHUs 3aHATHI JIEKIMOHHOI0 THIIA
Creuunanu3upoBaHHasi MeOEb:

Kadenpa nacronpnas - 1mrt., gocka MenoBas - 11T., CTyabs — 65 WT., mapThl - 34T,
TexHnueckue cpencTa o0yueHus, ciyKaliue 1 IpeJocTaBieHus yueOHoi nnpopmanuu
OO0JIBLION ayAUTOPHUH:

DKpaH Ha mTaTuBe — 1 miT.

IIpoexrop — 1 mr.

Hoyt6yk — 1 mir.

2. YyeOHas ayquTOpHs AJ15 MPOBEIeHNs 3aHATHI CEMHHAPCKOI0 THIA, KYPCOBOIr0
NPOCKTHPOBAHUS (BBINOJHEHHE KYPCOBBIX PadoT), IPYNIOBBIX H HHIMBHAYAJTbHBIX
KOHCYJIbTAIMM, TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTeCTAllUH
Crnenuanu3upoBaHHas MeOelb:

Kadenpa nacronpHas - 1mr., 1ocka MenoBas - 11T., cTynbs — 65 1T., napThl - 341T.
TexHunueckue cpencTa o0yueHus, CiyKaliue 1 IpeocTaBieHus yueOHoi nnpopmanuu
O0JIBLION ayAUTOPHUH:

DKpaH Ha mTaTuBe — 1 miT.

[IpoexTop — 1 mr.

Hoyt6yk — 1 mir.

3. YueOHasi ayniuTopus AJs NPOBeIeHNs 3aHATHI CEMUHAPCKOr0 THIIA, KYPCOBOT0O
NPOEKTHPOBAaHUS (BbINOJHEHHE KYPCOBBIX padoT), IPYNNOBBIX U HHIAMBUAYAJIbHBIX
KOHCYJIbTALMM, TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTecTalluu


http://www.iprbooks.ru/

Crneunanu3upoBaHHasi MeOEb:

Kadenpa nacronpHas - 1r., maptel - 31mrT., cTynes - S4mrt., 1ocka Menosas - 111T.

Ha6op nemoHCTpanimoHHOTO 000PYA0BaHUS U Y4EOHO-HATTISIHBIX MTOCOOMH, 00€CIIeUnBAFOIINX
TeMaTU4ECKHE WILTIOCTPAIIH:

IIpoexrop — 1 miT.

DKpaH pyJOHHBIN HACTEHHBIN — 1 1T,

HoytOyk — 1 mT.

4. IlomeleHue 1JIsi CAMOCTOSITEIbHOM PadoThI.

Otnen oOcmyXKUBaHUS TIEYaTHHIMU M3JAHASIMHU

CriennanusupoBanHas MeOenb:Paboune crombt Ha 1 mecto — 21 mr.Crymes — 55 mr. HaGop
JEeMOHCTPALMOHHOTO 000pYIOBaHUS M y4eOHO-HAISIHBIX MOCOOMi, 00ecTeYnBalONINX TEMaTUIeCKUe
WUTIOCTPALIMK: SKpaH HACTEHHBIN — 1 1mIT.

[IpoexTop — lmt. HoyTtOyk — 11mT.

HNndopmannonno-oudauorpaduieckuii oTae.

Crienmanu3upoBaHHas MeOCITb:

PaGoune cronel Ha 1 Mecto - 6 iT. CTyinbs - 6 WIT.

KommnbroTepHas TeXHHKa C BO3MOKHOCTBIO TIOAKIIIOYEHUS K ceTH «MHTepHeT» 1 obeclieueHHeM A0CTyma B
3JICKTPOHHYIO MH(POPMAIIMOHHO-00pazoBatTeibhyo cpeny ®I'BOY BO «CeKarl'Ax»:

[lepconanbrsenii kommeioTep — 1T, Ckanep — 1 mr. MOV — 1 mt. OTnen o0cayKUBaHUS SIEKTPOHHBIMHU
nzganusaMu Crienuanu3upoBanHasi MeOeb:

Pa6ouue cTonst Ha 1 MmecTo — 24 mt. CTynbs — 24 mT.

HabGop meMoHcTpamioHHOTO 00OpYAOBaHHS ® Y4eOHO-HATTISAHBIX — MOCOOWMH, 00EeCTIeYrBAarOIIIX
TEMAaTUYECKUE WILTIOCTPALUU:

WntepaktuBHas cucrema - 1 mr. Monutop — 21 mrt. CereBoii TepmuHan -18 mr. IlepconanbHbit
koMmrbiotep -3 mt. MOY — 2 mt. [Ipunrep —1mT.

5. IlomemeHue i XpaHeHMsT M NPOPHIAKTHYECKOr0 OOCIY:KMBAHUSI Y4eOHOIO
o0opynoBaHus.

Crenimanm3upoBanHas Mebens: [llkag — 1 mT., cTyn -2 mT., Kpeciio KOMIIBIOTEPHOE — 2 MIT., CTOJ
YIJIOBOW KOMIBIOTEPHBIM — 2 mT., TyMOOYKM C KIOYOM — 2 1UT. YyeGHOoe mocobue
(mepcoHaIbHBIM KOMITBIOTEP B KOMILIEKTE) — 2 IIT.

8.2. TpeboBaHus K 000pyA0BaHHIO Pa0OYMX MeCT NpenoaaBarTelisi U 00y4arommxcs
Pabouee mecTo npemnoaaBatelis, OCHAILIEHHOE KOMITBIOTEPOM C OCTYIOM B MIHTepHeT.

PaGouue mecta cTyeHTOB, OCHAIIIEHHBIE KOMITBIOTEPAMH € JOCTYIoM B MIHTepHeT,
MpeAHa3HauYeHHbIE 1J1s1 pabOThI B 3JIEKTPOHHOM 00pa3oBaTeIbHOM cpefe, U T.11.
8.3. TpeGoBaHuUs K CIENNATN3MPOBAHHOMY 000PY/I0BAHUIO - HET



9. OCOBEHHOCTHU PEAJIM3ALNU JUCHUIIJIMHBI 1JI51 UTHBAJIMOB U JIUIL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMM 310POBbA

Jis  obecrieueHus 00pa3oBaHMs MHBAJIMIOB U OOYYalOLUIMXCA C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0POBbsl paspalaTbiBaeTcs (B clydyae HEOOXOIMMOCTH) aJalTHpPOBAaHHAs
oOpa3oBaTenpHasl MporpaMma, WHAMBHUIYalbHbIM y4eOHbBIH IUIaH ¢ y4yeToM OCOOEHHOCTEeH HuX
NCUXO(HU3MYECKOTO  Pa3BUTUA W COCTOSHHS  3JI0pOBbs, B  YaCTHOCTH HpPUMEHSETCS
WHJAMBUYAJIBHBIA IOJIXOA K OCBOCHHUIO IUCLUIUIMHBI, WHAWBUAYaJIbHBIE 3aJaHus: pedeparsl,
MUCbMEHHBIE pabOTHl M, HA00OPOT, TOJBKO YCTHBIE OTBETHI M JAMAJOTH, WHIUBHIyalbHbIC
KOHCYJIbTAllMM, HCHOJb30BaHUWE JMKTO(QOHA W JPYrUX 3alUChIBAIOIIMX CPEACTB  JUId
BOCIIPOU3BEICHU JICKIIMOHHOIO U CEMUHAPCKOr0 MaTepHara.

B mensx ofecrnedeHuss OOy4alONMXCs WHBAIMAOB M JIMIl C OrPaHUYEHHBIMHU
BO3MOKHOCTSIMH ~ 3[I0POBbSl  KOMIUJIEKTYeTcss  ()OHJ| OCHOBHOM y4yeOHOH jmTepaTypoH,
aJlalTUPOBAHHOM K OrpaHUYEHUIO 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, TOCTYI K KOTOPBIM
opranu3oBan B BULl Axanemun. B O6ubnmoreke mpoBOAATCS MHIWBUAYalbHbIE KOHCYJIbTAI[H
JUI JAHHOW KaTErOpHH I0JIb30BaTENIEH, OKa3bIBACTCs MMOMOLIb B PETUCTPALMM U UCIIOJIb30BaHUU
CETEBBIX U JIOKAJIbHBIX JJIEKTPOHHBIX OOPa30BaTEIbHBIX PECYPCOB, MPEJOCTABISAIOTCS MECTa B
YUTAIBHOM 3aJIE.



[Tpunoxenue 1

®OH/1 OLIEHOYHBIX CPEJCTB
MO JUCLMUITJIMHE

«MeToabl ONTHMH3ALMH




1. MACHOPT ®OH/IA OLIEHOYHBIX CPEJACTB MO TUCLUATIIUHE

«MeToabl ONITHMHU3AIUI))

1. Komnerenuuu, popmMupyembie B mpouecce H3y4eHUs AUCHUILIMHbI

Nupexc DopMynHpOBKa KOMIETSHIIUU

[K-1 CrocobeH  HCMONIb30BaTh ~ METOABl U UHCTPYMEHTAJIbHBIE  CpEICTBA
UCCIIeIOBaHMs 00BbEKTOB MPO(ecCHOHATBHOM e TEIbHOCTH

[K-2 CriocobeH 000CHOBATH MPUHUMAEMbIE MPOEKTHBIE PEIICHUS, OCYIIECTBIATH
MIOCTAHOBKY M BBINIOJIHEHHE SKCIIEPUMEHTOB 0 MPOBEPKE UX KOPPEKTHOCTH U

2. Jtanbl GOpMHPOBAHUS KOMIIETEHIHH B IpoLecce 0CBOCHH S AMCHUTLIMHbI

OCHOBHBIMM 3TanamMu (OPMHPOBAHMS YKA3aHHBIX KOMIIETEHLUH IpH H3yYEHUU
o0yYaromMMHUCS JAUCUUIUIMHBI SBISIOTCS TOCIENIOBATEIbHOE H3YUEHHE COAEpKATEIbHO
CBSI3aHHBIX MEXAY co00i pa3ienoB (TeM) yueOHBIX 3aHATHI. M3ydyeHue kaxaoro pasaena
(TeMbl) mpeAnonaraeT OBIAACHHE OOYYaIOIUMHCS HEOOXOAUMBIMU KOMIIETECHIIMSIMHU.
PesynpraTr arrectanuu  o0ydaroIIMXCsl Ha pa3iMYHBIX JTanax  (QOpMHPOBAHUSA
KOMIIETEHIIU} MOKa3bIBA€T YPOBEHb OCBOEHUSI KOMIETEHINI 00y4YaroIUMUCH.

OTtanHOCTh (GOPMUPOBAHUS KOMIETEHIIMI IPSIMO CBSI3aHA C MECTOM JUCLUIUIMHBI B
o0pa30BaTeIbHON IPOrPAMME.

Pa3nennl (TeMbl ) THCIATUIAHBI [1IK-1 [1K-2

Pazgen 1. OcHOBHEBIC MCTOABI pCUHICHUA + +
3aaa4 OIITUMH3allun

Pazgen 2. Metonas! perenust + +
ONTUMHU3AIMOHHBIX U
MHOTOKPHUTEPUATBHBIX 33724

Paznen 3. Metoss! perienust + +
AKCTpPEeMalbHBIX 3a/1a4 U1 QYHKIUHI 1
3a/1a4 JMHEHHOTO MIPOrpPaMMHUPOBAHUS

Pasnen 4. Uucnennble METOIBI + +
0€3yCIIOBHOM M YCIIOBHOW ONTHUMHU3AINHI




3. MHaukaTopbl 10CTHKEHUS KOMIIeTEeHINI, (POPMHUPYEMBIX B Ipoliecce U3yUeHH s TUCHUIIMHBI
ITK-1 Crioco6eH uerob30BaTh METOABI U HHCTPYMEHTAIBHBIE CPEICTBA UCCIEI0BAaHU 00BbEKTOB MPO(ECCHOHATEHON IS TETBHOCTH

HHIMKATOPbI OCTHKeHHsI
KOMIeTeHIUU Kpurepnu onieHMBaHus pe3y/IbTATOB 00y4YeHHsI CpencrBa OLeHUBaHMSI Pe3YJIbTATOB
o0y4eHust
Hey0BJIETB Y10BJIETB XO0po1Io OTJIMYHO Tekymmit [IpomexyTounas
KOHTPOJTb aTTeCTalus
IK-1.8 [Ipumenser He 3naer JleMoHCTpHUpyeT YacTUYHBIE HemoHcTpupyer JleMOHCTpUpYET MONHOE Pacuerno- OK3aMeH
MIpaBHJIa IIOCTPOCHUS MaTeMaTHIecKue 3HAHMS MaTeMaTHYECKUX 3HaHUS 3HaHHWE MAaTEeMaTHIECKUX rpaduueckas
MaTeMaTHIeCKHX MOAEIeH METO/IBI PEIICHUS METOJIOB PEIICHHS 3a/1a4, MaTeMaTHIECKHX METOJIOB PEIICHHMS 3a/1a4 pabota
3a7a4 ONTHMU3AIHN 3amaq MaTeMaTHIECKOT0 aHAJIN3a 1 METOJIOB PEIICHHS anreOpsl, Bemmonxenne
MaTeMaTHIecKOro MaTeMaTHIeCKHe METOIbI U 3a7a4 u MaTeMaTHIECKHAE METOMBI TPAKTUIECKUX
aHaIM3a U MOJIETN /ISl pEIICHUS MaTeMaTHIECKHe W MOJICNTH JUTS PeICHUS pabot
MOJICTTUPOBAHMUS. HCCIIEOBATENIbCKUX U METOJIBI U MOJICNIN [ | MCCIIEOBAaTEIBCKUX U KOJIOKBUYM
MIPOEKTHBIX 3a7a4 pelieHus MIPOEKTHBIX 33134 TECTUPOBAHHUE
HCCIIE0BATENIbCKUX U
HPOEKTHBIX 33134
MK-1.9 Ucnons3yer He ymeer u He roToB He nonnocthio ymeer YMeeT 000CHOBaHHO l'oToB u ymeer Pacuerno- OK3aMeH
METOJIBl MAaTEMAaTHIECKOTO 000CHOBaHHO 000CHOBAaHHO BEIOMPATH, BEIOMpATE, 000CHOBaHHO BHIOWPATH, rpaduyeckas
MIPOTrPaMMHPOBaHUS MTPH BBIOMPATE, J0pabaThIBaTh U IPUMEHSTh J0pabaThIBaTh U JI0padaThIBaTh U pabota
peleHny 3a1a4 J0pabaThIBaTh U JUISL peTICHUS TIPUMEHSATD 11 MPUMEHS T IS PEICHUS KOJIOKBUYM
ONTHMH3ALMN MPUMEHSTD IS HCCIIeI0BATEIbCKUX U penieHus MCCIIEI0BATEIbCKUX U Beimonnenne
perieHus MIPOEKTHBIX 3a/1a4 HCCIIEIOBATEIbCKUX U | MPOEKTHBIX 3a/1a4 TIPAKTHYECKHUX
HCCIIEI0BATEIbCKIX U MaTeMaTHYECKUE METOBI U HPOEKTHBIX 3a/1a4 MaTeMaTHYECKHE METOBl | paboT
MIPOEKTHBIX 33134 MO/IEIH, OCYILECTBIIATh MaTeMaTHYECKHe 1 MOJIEJN, OCYILECTBIIATh TectupoBanue
MaTeMaTHYECKHe MIPOBEPKY (QYHKIIMOHUPOBAHUS | METOIBI I MOJICIH, MIPOBEPKY aAEKBAaTHOCTH KOJIOKBHYM
METOMBI U MOJIEIH, CHCTEM OCYIIECTBIIATH MoJIeNel, aHaTM3UPOBATh
OCYILECTBIISITh UX MIPOBEPKY pe3yIbTaTh
TIPOBEPKY a/IeKBaTHOCTH MOJICTIMPOBAHNS,
MoJeneH, OLICHUBATh HAJIEKHOCTh U
AHAJIN3UPOBATH Ka4ecTBO
pe3ynbTaThl (YHKIMOHUPOBAHHMS
MOJIEITUPOBAHHS, CHCTEM.
OLICHUBATh
Ha/IeXHOCTb U
Ka4ecTBO
(YHKIIMOHMPOBAHUSA

CHUCTCEM.




I1K-1.10 ITpumenser
METOJIbl JUCKPETHOM
ONTUMU3ALUH IS
pa3paboTku
MaTeMaTHYECKUX MOJEIIEH

He BnageeT HaBpIKaMU
TIPUMEHCHUS IS
pereHust
MaTEMaTHYECKUX
METOJIOB U
OCYILIECTBIICHUE
BBIOOpA
WCIOJIb30BaHUS UX IIPU
pEIIeHIH Pa3THIHBIX
OIITHMHM3AIIMOHHBIX
3a1a9

Bunageer oTie/IsHBIMH HaBBIKAMI
TIPUMEHEHUS AJIS PeIICHUs

Pa3JIMYHBbIX 3aJ1a4
OIITUMHU3AIUN

Biageer
COBPEMEHHBIMHU
METOIaMHU 1 HaBBIKAMH
MIPUMEHEHUS UX IS
peuieHus 3aaa4y
OINTHMHU3AIINH.

JleMOHCTpUpYET MOJHOE
BJIa[ICHIE HaBBIKAMH
MIPUMEHEHHUS IJIs PEIICHUS
PELICHUU Pa3IuYHBIX
ONTUMM3AIIMOHHBIX 33724
MOJIETUPOBAHUS, OLIEHKH
HaJE)KHOCTH U KayecTBa
(YHKITMOHUPOBAHUS
CHCTEM.

PacuertHo-
rpadudeckas
pabora,
Bremonnenue
TMPAKTUYECKHX
pabort
TECTUPOBAHUE

DK3ameH

ITK-2 Crioco6en 060cHOBaTh MPUHUMAEMBbIE TIPOEKTHBIE PEIIEHHS], OCYLIECTBIISATH OCTAHOBKY M BBIIOJIHEHUE YKCIIEPUMEHTOB T10
MIPOBEPKE X KOPPEKTHOCTH U IPPEKTUBHOCTH

HH/IHKATOPBI
JDOCTHKEHUS Kpurepnu oneHMBaHus pe3y/IbTaTOB 00y4YeHHsI CpencrBa OLeHUBAaHHSI Pe3YJIbTATOB
KOMITeTeHIIHH o0y4eHust
HeyJ0BJIETB YI0BJIETB X0po110 OTJIMYHO Texymuit [IpomexyTounas
KOHTPOJTb aTTecTalus

ITK-2.1. Pa3pabateiBaet | He 3HaeT MmaTemarnueckue HemoHcTpupyer JeMoHCTpUpyeT 3HaHUS JleMoHCTpUpYET NOIHOE Pacuerno- Dx3aMeH
U yTIpaBIISeT IPOEKTAMH, | METOJBI PELICHHUS 3a/1a4 YaCTUYHBIC 3HAHUS MaTEMaTHYECKUX METOI0B 3HaHHUE MIPOTPAMMHOTO rpaduueckas
U peam3yer ux ¢ YIpaBJIeHUS IPOEKTAMHU, K C | MaTeMaTHYECKHUX pemeHus 3aga4 u obecrieueHns, METO/10B pabora
HCTIONIb30BaHHEM UCTIOJIb30BaHUEM HOAXO/I0B, METOJIbI 1 MaTeMaTHYECKUMHU penieHus BrimonHenue
COBPEMEHHOTO COBPEMEHHOTO MOJIEIIH JAJIsl pEILIeHUS METOAAMHU U MOJEIISAMH JJIS HCCIIEI0BATEIbCKUX U TPaKTUIECKUX
MIPOTPaMMHOTO MPOrPaMMHOTO HCCIIeI0BATEIbCKUX U KOPPEKTHOTO UCCIIENOBaHMsl | NPOEKTHBIX 3a1a4 pabort
obecriedeHus. obecrieueHust MIPOEKTHBIX 3a7a4 MIPOEKTHBIX 33124 KOJIOKBHYM

MaTEMaTUYECKOTO aHaJIu3a U TECTHPOBAHHE

MOJICTTHIPOBAHIIS.
I1K-2.3. OcymectBiusier He 3naer kak ocymecTBisate | He momHocThio ymeer ‘YmMeer 000CHOBaHHO I'oToB u ymeer PacuetHo- OK3ameH
MOCTaHOBKY U MIOCTAHOBKY U BBINOJIHEHHE | OCYIIECTBISTH BBIOUpATh, 1OpPabaThIBaTb U | 0GOCHOBAHHO BHIOHPATH, rpaduueckas
BBITTOJTHEHUE 9KCIEPUMEHTOB 10 MTOCTaHOBKY U HOPUMEHSTH JJIs1 PELICHUS JopabaTeIBaTh U pabota
9KCIEPUMEHTOB TI0 MIPOBEPKE UX KOPPEKTHOCTH | BBITIOJIIHEHNE HNPOEKTHBIX 3a1a4, MIPUMEHSTH JUISI pEIIeHUS KOJIOKBHYM
MIPOBEPKE UX n 3¢ dexTnBHOCTH SKCIEPUMEHTOB HX HNpUMEHEHHE HCCIIEI0BATEIbCKIX U BrmmonHenue
KOPPEKTHOCTHU U TIPUMEHSIEMBIX METO/IBI KOPPEKTHOCTB H MaTeMaTHYECKUX METO0B MPOEKTHBIX 3a/1ad, MPAKTHIECKHX
3¢ PeKTUBHOCTH ONTUMHM3AIHH 3¢ PEeKTHBHOCTH HX ONTUMH3ALHN MIPUMEHEHNE METO/I0B pabort

ONTUMU3ALIUU TectupoBanue

KOJIOKBUYM




TIK-2.4. OuenuBaer
BPEMEHHYIO U
€MKOCTHYIO CJIO)KHOCTh
MPOrPaMMHOTO
obecnieyeHus

He Bmaneer HaBBRIKAaMH
MIPOTPaAMMHPOBAHUS IS
AaBTOMATU3AIMH PEIICHUS
Ppa3IMYHBIX
ONTUMHU3AMOHHBIX 337124

Bnageer otnenbHbIMU
HaBBIKAMH TIPUMEHEHUS
SI3BIKA
MIPOrpaMMHUPOBAHUS
JUTSL pa3fTUYHBIX 33734
OINTUMU3AIIHA

Brnaneer coBpeMeHHBIMU
SI3BIKAMH TIPOT PAMMHUPOBAHIS
Y TOTOB MPUMEHSTH CBOU
3HaHUS 111 aBTOMATH3AIH
pelieHus 3a1a4
OINTHMHU3ALIHH.

JleMoHCTpUpYET MOJHOE
BJIaJICHHE S3BIKAMH
MIPOrpaMMUPOBAHUS U
MPUMEHEHUS UX TSt
pelIeHUs pa3InuHbIX

OIITUMH3AIIMOHHBIX 3a7a4.

PacuertHo-
rpadudeckas
pabora,
Bremonnenue
TMPAKTUYECKHX
pabort
TECTUPOBAHUE

DK3ameH
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KoMmmiekr KOHTPOJBbHO-OLICHOYHBIX CPEJACTB 0 TUCHUIIJIMHE

Bonpocsl k 3K3amMeHy

110 AMCHUITIIMHE ((MCTOI[BI OIITUMU3 AT

3agaun ontumuzauuud. OCHOBHBIE MIOHATHSI.
3ajaun ONTUMAIBHOTO TUIAHUPOBAHUS.
Maremarnueckoe MOJIETUPOBAHUE

Kitacerl 3anau onTumu3anuu.

LeneBas pyHKIHS

BexTopnas ueneBast GyHKIHS
MHorokpurepuaibHas ONTUMU3aLUs
OnTrMH3aMOHHBIE 33]1a4U

Pemenue no ITapero

. [loHsiTHE «MHOXECTBO JOMYCTUMBIX PELLIEHUI»

. [loHsiTHE MOJHOTO MHOKECTBA AJILTEPHATUB

. [loHsiTHE TapEeTOBCKOTO MHOKECTBA

. IlonsiTHE «MHOXECTBO ATHTEPHATHB

. Pemaroiriee mpaBuiio Buza mMinsum

. Pemaroriee mpasuiio minmax

. Pemaroiiee npaBuio «paccTossHUE 0 U1€aIbHOM TOUKN
. MyJIbTHIUIMKATUBHOE pelIaroiee MpaBuiio

. Jlekcuxorpaduueckast ONTUMHU3AIUS

. 3a1aya 3aMeHbI 000PYAOBaHUS

. Anrroput™ JleKcTpsl

. Teopust morpemHocT!

. Teopema Beliepmrpacca.

. Bemmykuast u BornyTas (yHKIIHMH.

. MeTtoanka HaXOXIEHUS IKCTpEMyMa Ha HHTEpBaJe.
. YCI0oBUS MUHHUMYMa BBITYKJIBIX (DYHKITHIA.

. I'paduueckuit meton ontumu3zaruu s 3J111

. [loHsITHE O YNCIEHHBIX METO/IaX ONTUMHU3ALINN

. MeTroapl ONTUMHU3ALIUU C UCTIOJIb30BAaHUEM MTPOU3BOJHBIX.
. Meroa nuxoromMuun

. MeTo 3010TOr0 ceyeHus

. Meton HeroToHa

. Merox Kyna-Takkepa



CEBEPO-KABKA3CKAS I'OCYIAPCTBEHHAS AKAJEMUA
Kadenpa Maremaruku
20 -20__ y4eOHbIU roa
Dk3amMeHaIMoHHbIH Omter No 1

IO JTUCHUIITINHE TGODI/ISI BGDOHTHOCTeﬁ 1 MaTCMaTH4YCCKasd CTaTHUCTHKA

Ju1s oOydarommxcs HanpasiieHus noAarotosku 09.03.04 IlporpammHuas nHKXeHEpHUs

1. MaremaTu4ecKkoe MOJCIIMPOBAHHE.
I'paduueckuii meron ontumuzanmu 1yt 3J111

3. 3anmaua.
Jis nanHOrO Tpada HAWTH JUTMHY KpaTdalliero IyTH MEXIy BBIICICHHBIMHA BEPIIMHAMU, €CIH
reseBast QyHKIWS UMEeT JIMHEHHY0 (HOopMy TaOIHIIe:

F(X) = ZW(G) — min, u Beca pebep 3amaHbl

eex
" =t a?
4
* =t T —e3
g

9

el |e2 [e3 |ed |e5 |eb6b | e7 | e8 | e9
3 2 3 6 4 4 2 2 1

1)8)2)7; 3)6; 4)5.

3aB. kadenpoit Koukapos A.M.
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KoHTposbHbIE BOPOCHI

no JucuuIinae Meroabl ONTHMH3AIMHA

Bonpocs k pazgeay 1.
[TonsiTE METOI0B ONTUMU3ALIUU

[TpoOnema aiekBaTHOCTH B IPOLIECCE MATEMATUYECKOIO MOACTUPOBAHMUS.
MaremaTrueckasi MOeIb ONTUMH3ALUT

JluneliHasi CBepTKa KPUTEPHEB BEKTOPHOM 1IETICBON (PYHKIIHH.

Kpurepuu ontumuszanuu.

O060011eHIE TTOHATHS ONITUMYM, MTAPETOBCKHI ONITUMYM.

LleneBast pyHKIHS

Bonpocs k pa3neny 2.
Pa3zHo0Opasue kpuTeprueB ONTUMHU3AIUHY, JIMHEHHAs (hopMa 1ieneBast GyHKITUSL.

Pa3noobpazue kputepueB ONTUMHU3AINH, MyIbTUIUIMKATUBHAS 11eTIeBast PyHKIUS.

PaznooOpaszue kpurepues onrumu3ay, renesas Gpyakus suga MINMAX, MAXMIN.
Pa3noobpasue kputrepueB onTUMH3AINY, 1efieBas (GYHKIUS BHIA «PACCTOSHHUE J0 HAealbHOU
TOUKIY.

Pa3noobpazue kputepueB ONTUMHU3AINH, [IeieBas QYHKIMS BUA «OIICHKA B CPEITHEMY.
Jlexcuxorpaduueckasi ONTUMU3AIMS B YCIOBUAX MHOTOKPUTEPHAIBHOCTH.

3ajaya TMHAMUYECKOTO IPOrpaMMHUPOBAHHUS

[TpuHIMIT ONITUMATBHOCTH JUHAMHYECKOTO POTPAMMUPOBAHHSL.

Teopetuxo-rpadoBbie MOJIEIHN U METOABI THHAMUYECKOTO ITPOrPaMMHUPOBAHUSI.

. OcobOeHHOCTH 33714 IMHAMUYECKOTO IMPOTrPaMMHUPOBaHUS Ha Tpadax.
. MaTtematuueckasi MOJIeNb 3aa4 O 3aMeHe 000pyI0BaHHSL.

Bonpocs! k pa3zaeny 3.

Teopema Beitepmrpacca.

Brinykiias u BoruyTas (yHKIIHH.

MertorKka Hax0XKIEHUS DKCTpEMyMa Ha UHTEPBAJIE.

VYcnoBrs MUHMMYMa BBITYKJIBIX (YHKLIUH.

[TocranoBKa 3a7a4M JIMHEHHOW ONTUMU3ALIMI

3ajaur 5KOHOMUKH, TPUBOASIINE K 33/1a4yaM JIMHEHHOTO MPOrpaMMHUPOBaHUS
I'padmueckuit meton ontummsaruu st 3J1I1.

Bonpocs! k pa3aeny 4.

Teopus nmorpentHocTH

[ToHsATHE O YHCICHHBIX METOAAX ONTUMH3ALINH
YucneHHble METOABI 3a7ja4 OIITHMHU3AIIN
MeTo JUXOTOMUN

MeToA 30J10TOr0 CEYSHUS

Mertoa Herotona

Meron Takepa-Kyna
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Bonpochl K KOJJIOKBUYMY

no JTMCIHMIIJIMHE MeToabl ONITHMH3AIHH

3amaun ontuMuzanvyi. OCHOBHBIE TOHSTHS.
3aza4 ONTUMAJIBHOTO IIAHUPOBAHUS.
MaremaTuyeckoe MOJEIUPOBAHUE

Kitaccsl 3aga4 ontuMu3anum.

LeneBast pyHKIHSA

BekropHas ueneBas GyHKUusA
MHorokpurepuaibHas ONTUMHU3ALNA
OnTuMH3aMOHHBIE 3a1a4U

Pemenue no Ilapero

ITonsiTHE «MHOXKECTBO NOIIYCTUMBIX PELICHUN»
[lonsiTHE TOJHOTO MHO>KECTBA AJIBTEPHATUB
[ToHsiTHE MAPETOBCKOIO MHOXKECTBA

IloHsITHE «MHOKECTBO AJIBTEPHATHUBY
Pernaroree nmpasuiio Buga minsum

Pemaroree mpaBuio minmax

Pemaroriee npaBuiio «paccTostHUe 0 UACATbHON TOUKN»
MynpTUIUIMKATUBHOE PELIatoIlee IPaBUI0
Jlexcuxorpaduueckast ONTUMHU3AIUS

3asaya 3aMeHbl 000PYAOBaHUS

Ausiroput™ JleKCTpBI

Teopus norpentHocTH

Teopema Beiiepiirpacca.

Brimykinas u BorayTas GyHKIUH.

Metoauka HaX0KIeHUS SKCTPEMyMa Ha UHTEPBAJIE.
VY cnoBrs MUHUMYMa BBITYKJIBIX (YHKLIUH.
I'padpuueckuit meron ontumuzanuu s 3J111
IToHATHE O YNCIEHHBIX METOJAX ONITUMU3ALUH
MeTo1pl ONITHUMHU3ALMHU C UCIIOIB30BAaHUEM ITPOU3BOIHBIX.
Meton nuxoroMun

Meroa 3010TOro ceueHust

Meron HerotoHa

Meron Kyna-Takkepa



TecToBBIC BONIPOCHI

110 JUCUUIIMHE «MeToabl ONTHMHU3ALMH

1. 33,[[8‘{& MHOFOKpHTepHaHBHOﬁ ONTUMHU3AINU XapaKTEPHU3YCTCA HATUIHNEM

2. H3meHsieMble IIprU ONITUMHU3ALUK BCIWYHMHBI, BXOAJAINHUE B MAaTEMATUYCCKYHO MOJCIIb
00BeKTa OIITUMHU3allNH, HA3bIBAIOT

@opmuposanue I1K-1

2. H3mensieMble IIprU ONITUMHU3ALUK BCIWYMHBI, BXOAJAINHUE B MATEMATUYCCKYHO MOJCIIb
00BeKTa OIITUMM3allNK, HA3bIBAIOT

Dopmuposanue [1K-1

3. nst 2-kpuTepralbHOM 3a7a9 O HA3HAYCHUSX C MUHUMHU3HPYEMBIMU KPUTEPUSIMU HMEEM

CJICTYIOIIYIO TaOTHITY
xO  Fi(x®) Fa(x®)

x@ 3 15
x@ 12 12
x® 10 10
x® 10 10
x® 15 3

x® 10 10

1) mapeToBCKOE MHOXKECTBO JTOM 3a1aun =~ M ;
2) mapeToBCKOE MHOKECTBO 3TOH 3aqaumn ~_ ™ {

y X =1
3) mapeToBCKOE MHOXECTBO 3TOM 3ajaund ™" ;

4) mapeToBCKOE MHOYKECTBO 3TOM 3ajaun ™"
Dopmuposanue [1K-2

4. DneMeHT X e X Ha3bIBaeTCs MAapETOBCKUM ONTHMYMOM, €CIM MHOKECTBO JIOIYCTHMBIX
pemenuii (M/IP) (3anaua Ha MUHUMYM)
Dopmuposanue I1K-1

5. B 3aga4yax OITUMH3allUH, COOTHOIICHH, YCTAaHABJIMBAIOIIIE IIPEACIBI BO3MOXHOI'O
W3MEHEHUS MapaMeTpOB ONTUMM3AIMHU, HA3bIBAIOT:

o OIrpaHUYUTEIIN,

L] MMpECACIIbHBIC 3HAYCHUS,

L OIrpaHUYCHUAMU

o  dopmuposaHue lNK-2



6. Yka3aTh HeBepHOE yTBepKIeHHe. B 3a1auax onTuMHU3auy, COOTHOIICHUS,
YCTaHABJIMBAOUIME IPEAEIIBI BO3MOKHOTO U3MEHEHHS TapaMETPOB ONTUMHU3ALIMH, MOTYT
3a/1aBaThCsl B BUJIC PABEHCTB JTMOO HEPaBEHCTB. VX HA3BIBAIOT MPH ITOM:

® OIrpaHUYCHUSMH THUIIA PABEHCTBA;

¢ OrpaHUYCHHAMMU TUIIA HCPABCHCTBA,

¢ OrpaHU4YCHUAMH BO3MOKHOI'O U3MCHCHMUA,
®opmuposaHue lNK-1

7. dnst qanHoTo Tpada HAWTH JTHHY KPaTYalIIIero myTH MEX/Ty BbIICICHHBIMU BEPIIHHAMH,
€CJI1 1ejeBas (bYHKI_II/ISI UMEET HHHeﬁHy}O q)OpMy F(X) = zw(e) — min, u Beca pe6ep 3a71aHbI
eex
TaOIUIeH:
Dopmuposanue [1K-2

el [e2 [e3 |ed |e5 |e6 |e7 | e® | e9

3 |2 |3 |6 |4 |4 |2 |2 |1

1)8;)2)7; 3)6; 4)5.
Dopmuposanue I1K-1

8. Yka3aTh BepHOE yTBEepKIeHHE. MaTtemaTuyeckast MoJiesIb 00bEeKTa ONTUMHU3ALIUT
OIUCBIBAET OOBEKT MPHU MOMOIIH:
e ObicTpojeiicTBytOmUX O9BM;
® CJIOBECHOIO OIIMCAHUS;
® COOTHOIIEHUI MEX/y BeIMUYMHAMH, XapaKTEePU3YIOIUMHU CBOICTBA 0OBEKTA;
Dopmuposanue I1K-2

9. Yka3zaTh BepHOE Ha3BaHHe. KpuTepuii ONTUMAIBHOCTH B OOIICH 3a/1aue MaTEMaTHIECKOTO
MPOrPAMMHUPOBAHUS BBIPAKAET
Dopmuposanue I1K-1

10. 3amaua MaTemaTuyeckoro nporpammuposanus fy(x) —>min, xeQ, QcR"

Ha3bIBACTCS:
® CIHCIHUaIbHOM,

e OOIIEH;

® CTaHJApTHOM;

¢  KAaHOHMYECKOM;



@opmuposanue [1K-2

11. Yka3are BepHOE HazBaHue. Touky X €Q, B KOTOpO# 1eneBas GpyHKIus fo (X) 3a1aun
MaTeMaTHYECKOT0 MPOTPaMMHUPOBAHUS, JOCTUTAET CBOETO HAMMEHBIIIETO 3HAUCHH S, HAa3bIBAIOT:
® TOYKOH JOCTH)XKUMOCTH;
® TOYKOI HEBO3BpATa;
® [ICJIEBOM TOYKOU
® ONTUMAIBHBIM PEIICHUEM 3a/auH;

®opmuposaHue [K-1

12. Ykaxxute Ha3BaHUE 3a1a4€ MaTEMAaTH4YCCKOIr'o ImporpaMMuUupOBaHuA

1 .
f () =(c,x)+ E(XTQX) = MmN, yeO, QcR"HasbBaercs:

Dopmuposanue [1K-2
13. Yka3ate BepHOE Ha3BaHuUe. 3aja4a MATEMaTHYECKOTO TIPOrPaMMUPOBAHHUS
o= &N+ i "
o — r XeQ, Qc R naspBaercs:
(d,x)+b

® 3a7a4eil HEMMHEWHOTO MTPOrPAMMHUPOBAHMS;

e 3ama4eil IPOOHO-IMHEHHOTO ITPOrPaMMHUPOBAHHSI,

e 3a7a4eil KBaPATHYHOTO IIPOTrPAMMHUPOBAHMS;
®dopmuposaHue lK-1

14. Vka3aTs BepHOE Ha3BaHKe. Eciu MHOKECTBO Q JIONTYCTUMBIX PELICHUH 3aauu

MaTeMaTHU4eCKOro MPOrpaMMHUPOBAHUS fo (X) —min, XeQ, Qc R" OKAa3bIBACTCS
KOHEUHBIM, TO 3a/1aya Ha3bIBAeTCS:

® OKOHEYHOM 3a/1a4yeil MaTeMaTH4eCKOro MpOrpaMMHUPOBAHUS;

e KOHCYHOU 3a7aueii MaTeMaTUYECKOTO IMPOTPaMMHUPOBAHHS;

® 33J1aYcil TUCKPETHOTO TPOTrPAMMHUPOBAHWIS,
Dopmuposanue INK-2

15. VkasaTb BepHOE Ha3BaHue. Ecii MHOKECTBO Q JOTYCTUMBIX PELICHUH 3a1a4u
MaTeMaTHaeckoro nporpammuposanus fo(X) = min, xeQ, QcR" okaseBaercs
KOHEYHBIM M KOOPJUHATHI TOUYEK — LeJIbI€ YUCIIa, TO 3a]ja4a Ha3bIBAETCS:
e KOHEYHOU 3a7auell MaTeMaTUYECKOro MPOrpaMMHUPOBAHUS C LEIBIMU YHCIIAMU;
e KOHEYHOU 3a7jauell MaTeMaTUYECKOro MPOrpaMMHUPOBAHUS C LIEIBIMU TOUKAMU;
e 3a/1a4eil LEJIOYUCIEHHOT0 IPOrPaMMHUPOBAHMS;
@opmuposanue I1K-1

16. Vka3arbh BepHOE Ope/Ie/iCHUE:

X
e ['oBopsrt, uto GyHKIUSA FX) 5 Touke O JIOCTUraeT MakCHUMyMa, ECIIH JUIst JIF000To X

Fx)> f(x)

us3

Xo

OKPECTHOCTU BBITITOJIHACTCA YCIIOBHEC



X
e [0oBOpAT, 4TO PYHKIUS F(x) B TOYKE O JOCTUTAeT MaKCHMyMa, €CJIU CYIIECTBYET TaKas

X

X . X#X
OKPECTHOCTH TOYKH 0 , UTO I JIF000T0 13 3TOU OKPECTHOCTHU 0 BBINOJIHAETCH

YCJIOBUE F(%)> T(x) .

X
e T'oBopsT, uTO DyHKIUSA (%) 5 rouxe "0 JIOCTUTaeT MaKCUMyMa, €CJIU CYLIECTBYET TaKast

X
OKPECTHOCTH TOYKH 0 , UTO IJIA JIF000Tr0 X

f(x0) > f(x)
Dopmuposanue [1K-1

W3 3TOH OKPECTHOCTHU BBIIIOJHACTCA YCIIOBUEC

17. YkazaTb BepHOE oIpeieiicHuE:
e ['oBopsrt, uro ¢pyukuust f(X) B Touke X HOCTHraeT MUHHMYyMa, €CIIU CYIIECTBYET TaKas

OKPECTHOCTh TOUKH Xg, uTO 1151 1F000r0 X U3 3T0# OKpecTHOCTH X # Xg BBIOJIHSIETCS
yemoBue f(x,) < f(X).

- f(x) Xy soro X
L] OBOpSIT, qTo q)YHKIII/ISI B TOYKEC OOCTUTACT MI/IHI/IMYMa, €CJIN JIA JJFOOOTI 0

Fx) < ()

n3
X # X,
OKPECTHOCTH BBITIOJIHACTCS YCJIOBHUC

X
e ['oBOpST, UTO QYHKIMUSA F(x) B TOYKE © JOCTHracT MUHUMYyMa, €CIIH CYIIECTBYET TaKast

X
OKPECTHOCTH TOUKU ~ 0, UTO JUIs JIF0OOro X

f(xo) > F(X)
®dopmuposaHue lK-2

W3 3TOH OKPCCTHOCTU BBIIIOJIHACTCA YCIIOBHUC

18. Vkazarp BepHOE yTBEp)KICHHUE:
e Ecmu pynkums f(X), umeromas npoussoauyro Ha otpeske [a,b], Bospacraer na stom
OTpe3Ka, TO e¢ IMPOU3BOAHAS HEOTPHIATENIbHASI HA ’TOM OTPE3KE;
e Ecmu ¢pyrkums f(X), umeromas npoussoanyto Ha orpeske [a,b], Bozpacraer Ha sTOM
OTpe3Ka, TO e¢ IPOU3BOIHAS OTPUIIATENIHHAS HA ATOM OTPE3KE;
e Ecmu ¢pyrkums f(X), umeromas npousBoanyto Ha orpeske [a,b], Bozpacraer Ha sTOM

OTpe3Ka, TO €€ MPOU3BOIHAS MOJOKUTEIbHAS HA 3TOM OTPE3KE;
@opmuposanue I1K-1

19. Vkazarp BepHOE yTBEp)KICHUE:
e Ecmu pynkuus f(X), umeromas npoussoanyro Ha otpeske [a,b], yOsisaer Ha sTOM
OTpe3Ka, TO e¢ MPOU3BO/IHAS HEOTPHUIIATEIbHAS HA 9TOM OTPE3KE;
e Ecmu pyuxuus f(X), umeromas mpousoanyro Ha otpeske [a,b], yObiBaeT Ha sTOM
OTpe3Ka, TO e¢ MPOU3BO/IHASI OTPHIIATEIIbHAS Ha STOM OTPE3KE;
e Ecmu pynkiums f(X), nmeromas npoussoanyio Ha orpeske [a,b], yosiaer na sTom

OTpe3Ka, TO €€ MPOU3BOIHASI HEMOJIOKHUTENIbHASI HA ’TOM OTPE3KE;
®dopmuposaHue lK-2

20. YkazaTh BEpHOE YTBEpPKICHUE:



o Ecmu pyuxnus f(X), nenpeprsiBra Ha orpeske [a,b], umeer npoussomnyro na (a,b)
npu otoM f'(X) >0, T0 oHa yOBIBAaET Ha 3TOM OTPE3KE;
o Ecmu pyuxuus f(X), nenpepriBua Ha orpeske [a,b], umeer npoussoxuyro na (a,b)
npu otoM f'(X) >0, To oHa HEYOBIBAET Ha 3TOM OTPE3KE;
o Ecmu pyuxuus f(X), nenpepriBaa Ha orpeske [a,b], umeer npoussoxuyro na (a,b)
npu stom f'(X) >0, To oHa Bo3pacTaeT Ha 3TOM OTpPE3KE;
Dopmuposanue [1K-1

21. Ykazarh BEpHOE YTBEPXKICHUE:

e Ecmu pynkus f(X), Henpepsiua na orpeske [a,b], umeer npoussoanyio na (a,b)
npu 3tom f'(X) <0, To oHa yObIBa€T Ha 3TOM OTPE3KE;

e Ecmu pynkius f(X), Henpepsisaa Ha otpeske [a,b], umeer npoussoauyro Ha (a,b)
npu otom f'(X) <0, To oHa He Bo3pacTaeT Ha STOM OTPE3KE;

e Ecmu pynkus f(X), nenpeprisaa na orpeske [a,b], umeer npoussoanyio na (a,b)
npu 5rom f'(X) <0, To oHa He yObIBacT Ha 3TOM OTpPE3KE;
@opmuposanue I1K-1

22. YKazarb BEPHOE YTBEPXKICHUE:

e Ilycth HenpepriBHas U qupdepennupyemas pynkuus f (X) Ha HeKOTOpOM HHTEpPBAIE,
COJICP)KUT KPUTHUYECKYIO TOUKY. Ecii ipu mepexojie ciieBa HalpaBo 4epes3 ATY TOUKY
MIPOU3BOJIHAS MEHSET 3HAK, C «-» Ha «+», TO B TOUYKE IOCTUTACTCSI MUHUMYM.

e Ilycrs HenpepriBHas U quddepennupyemas pynkuus f (X) Ha HEKOTOpOM HHTEpPBAIE,
COJIEPKUT KPUTUYECKYIO TOUKY. Ecii pu niepexojie ciieBa HalpaBo yepes3 3Ty TOUKY
MIPOU3BO/IHAS MEHSET 3HAK, C «-» Ha «», TO B TOYKE TOCTUTACTCS MAKCUMYM.

e Ilycth HenpepriBHas U quddepennupyemas pynkuus f (X) Ha HEKOTOpOM HHTEpPBAIE,
COJICP)KUT KPUTHUYECKYIO TOUKY. ECIM TipH repexojie ciieBa HalpaBo 4epe3 3Ty TOUKY
MIPOU3BOJIHAS MEHSIET 3HAK, C «-» Ha «1», TO B TOYKE IKCTpEMyMa HeT.

Dopmuposanue [1K-2

23. Yka3aTb BEpHOE yTBEpXKJICHHE:

e [Ilycrs HenpepsiBHAs U qupdepennupyemas pyakuus f (X) Ha HEKoTOpOM HHTEpPBAIE,
COJICPKHUT KPUTHIECKYIO TOUKY. Ecitu pu mepexo/ie cieBa HampaBo uepes 3Ty TOUKY
MPOU3BO/IHAS MEHSET 3HAK, C «T» Ha «-», TO B TOYKE JJOCTHUTAETCS MUHHUMYM.

e *[Iycts HenmpepbiBHas U quddepentmpyemas Gpyukuus f(X) Ha HekoTopoMm HHTEpBaIE,
COJIEP’KUT KPUTHIECKYIO TOUKY. ECITi pu miepexojie ciieBa HApaBo uepes 3Ty TOUKY
MPOU3BO/IHAS MEHSET 3HAK, C «+» Ha «-», TO B TOYKE JOCTUTAETCS MAKCUMYM.

e Ilycrs HenpepbiBHas U quddepennmpyemas Gpynxuus f (X) Ha HekoTOpoM HHTEpBaIE,

COJICP)KUT KPUTHUYECKYIO TOUKY. ECIi ipu miepexojie clieBa HamlpaBo depe3 3Ty TOUKY
MIPOU3BOJIHAS MEHSIET 3HAK, C «-» Ha «+», TO B TOYKE SKCTPEeMyMa HeT.
Dopmuposanue [1K-2

24. Yka3arb BepHOe yTBepxaeHue. Ecin pyHKINS onpeeneHa, HepepbIBHA H JIBAXKIbI

muddepeHpyemast B OKPEeCTHOCTH TOYKH Xg , ¥ B 3TOW TOUKE BBITIOIHSIOTCS YCIOBUS:
f'(%)=0 f"(x,)>0, 10

L4 B TOYKE XO Ha6n}oz(aeTc;1 MaKCHUMyM.

e B TOYKE X IKCTPEMyMa HET.



e BTOuYKe Xg HAOIIOZACTCS MUHUMYM.

o  dopmuposaHue lNK-1

25. Yka3zatb BepHoe yTBepkaeHue. Eciu ¢pyHKIus onpeneneHa, HempepbiBHA U IBAXK/IbI
muddepeHpyemasi B OKPECTHOCTH TOUYKU Xg, M B 3TOM TOUYKE BBHIMTOIHSIIOTCS YCIOBUS:
f'(x,)=0, f"(x,)<0, 10
e B TOUKEe Xy HAONIIOIACTCS MAKCUMYM.

® B TOYKC XO OKCTpEMYyMa HET.

e B TOuKe Xo HAOJIOACTCS MUHUMYM.
Dopmuposanue I1K-2

26. Yxasath BepHOE yTBepKAcHUE. [IycTh QYHKIMS ONpeIesicHa, HenpepbiBHa 1 K — pas

muddepeHpyemasi B OKPECTHOCTH TOYKU Xg, M B 3TOM TOYKE BBHIMTOIHSIIOTCS YCIOBUS:
frx)=f'(x)="f'(x)= =f& 1>(x) 0, f(k>(x)¢o TO
0 0 0

e ccm K—wuérHoe, TO 9KCTpEMyMa HeT;

e cciu K—HeuéTHOE, TO B TOUKE MUHHMYM;

e ecm K—uérHoe, TO 9KCTpEMyM €CTh;
Dopmuposanue I[1K-2

27. Yka3zaTb BepHOE OIpeeiicHuE.
e OyHKIMA HA3BIBACTCS YHUMOJAIBLHOH Ha [a,b], ecnu cymecTByet Takas Touka

X €[a,b], uro f(x ) < f(x) comm X <X <X, X,X elab], f(x )< f(x),
1 2
eciu x<x <x, x,x e[a,b],
o CDYHKI_II/IH Ha3bIBACTCA YHI/IMOI[aJ'IBHOI/I Ha [a b] CCJ'II/I CYHICCTBYCT TaKas TOUKaA
X €[a,b], uro f(x ) > f(x) coim X <X <X, X,X elab], f(x )< f(x),
1 2
ecim x<x <x, x,x e[a,b],
o CDYHKI_II/IH Ha3bIBACTCA YHI/IMOI[aJ'IBHOI/I Ha [a b] CCJ'II/I CYHICCTBYCT TaKas TOUKaA
X €[a,b], uro f(x ) > f(x) coim X <X <X, X,X elab], f(x)>f(x),
1 2
ecmn X <X <X, X, X e[a,b],
1 2 1 2

28. Ykasatb BepHoe yreepxenue. [lycts Gynxuus  f(X) spusercs ynumonansnoit npu
xela,b] u x <x, X X X e[ab], X - Touka muaumyMa Gyakmua T (X) .
1 2

e Tormaecm f(x1)< f(xz), 1O X <X, ,ecm ke f(x1)> f(X), T0 X > X ;
e Tormaecn f(x1)> f(x2), 0 X <X, ecomm e f(x) < f(x), 0 X 2X;

e Tormaecmm f(x1)<f(x2), 10 X*SXZ,eanme f(x1)> f(x), 0 X ZX;

29. Ykazatb aJIFOpI/ITM ME.HI/IMI/ISaI_[I/II/I (byHKL[I/II/I MeT__O,ILOM Hxrotona:
—k+1 —k+2
e x=a + (b -a ) X‘=a + b -a)
1 k k 2 k k k
I:n-¢—2 I:n-¢—2

¢opmuposaHue MK-1



e x=a +3_x/6(b ~a), x=a +\/5_1(b ~a)
1 k T k k 2 k T k k
o X=X [Tt K.

30. Ykazarh airOpuTM MHUHUMU3AIHAA (yHKITTH MeTOIIOM 30JI0TOTO CEYCHHUSI:

. xk:a+3_\/5(b—a) x—a+\/5 (b—a);

1 k

e X=a 3erﬁ(b—a) x_a+\/5 (b—a)
1
. xk=a+3 \/G(b—a), x_a +\/5+1(b—a)
1 k T k k 2
Dopmuposanue I1K-2

31. yka3aTh BepHbIH OTBET. B 3aBUCUMOCTH OT 0COOEHHOCTEH OCHOBHBIX OIpaHMYEHUI
pa3MYaroT pa3MuYHbIe POPMBI 33Ja41 THHEHHOTO IPOTPAMMHUPOBAHUS. YKa3aTh CTAHIAPTHYIO

dbopMmy 3It:

® Max Z=C,X; +CyX, +CyXs+ ...+ C X

n“m
(allxl +apX+  +aimX <by,
ax+a x + <b,
21 1 2 2 . aX, 2

| (BmXy+ X+ .+ 8y X, <y,
X]_ZO,XQZO,...,X,, >0,

®  Max Z=C,X; +CyX, +CyXg+ ...+ C, X

n“,n
(allxl TanXe+ | +a, X, =Dy,
aX+a x + =b,
2101 22 2 .+ AyX, 2

| La‘mlxl+a‘m2X2+ A X, =Dy,
X120,X220,...,X,, >0,

® Max Z=C,X; +CyX, +CyXg+ ...+ C, X

(allxl +apXo+  +amX <by,
a x+a x +7 =b,
201 22 2 L, FdyX, 2

| (an X+ 8 Xo+ -+ F 8m Xy >b,
X, >0,%>0,...,X,, >0,

Dopmuposanue I1K-1



32. Yka3arp BepHBIii OTBET. B 3aBUCMMOCTH OT 0COOCHHOCTEH OCHOBHBIX OTpaHUYCHUN

pa3nUyaroT pa3IuYHbIe POPMBI 3aJa4u TUHEHHOTO IPOTPaMMHUPOBaHU. YKa3aTh KAHOHUYECKYIO
dbopmy 3JIIT:

®  mMax z=cC;X;+C,X, +C3Xs + ...+ C,X

n“n

(allxl +apXo+  t+anXp < by,
ax+a x + <b
211 22 2 .t ayX, 2

| Lamlxl+amzx2+ ---+amnxn Sbm!
X120,X220,.,.,xn ZO,

®  Max z=C,X, +C,X, +CXs +...+C X

notn
(311X1+312X2 T ...+a,X, =P

a X +a X + =b,

201 222 . tayX, 2

| (@ Xi+ 8XoF ..+ 8y X, =bp,

X120,X220,...,xn >0,
® maX zZ=C;X;+CyX,+C3X3+ ...+C,X

n“™n
[allxl +apXe+  +adinXn <hby,
ax+a X + =b
21 1 2 2 .t ayX, 2

| (BmaX + 8pXe ..+ 8 X, 2Dy,
X, 20,%20,...,X,, >0,

Dopmuposanue [1K-2

33. Yka3arp BepHBIii OTBET. B 3aBUCHMOCTH OT 0COOCHHOCTEH OCHOBHBIX OTpaHUYCHHUN

pa3MyarT pa3indHbie (OPMBI 3a/1a4H JTMHEHHOTO POrPaMMUpPOBaHHUs. YKa3aTh o0IIyto Gpopmy
3JIIT:

®  Max Z=C,X; +CyX, +CyXg+ ...+ C X

n“n
(allxl +apXy+  +amXn < by,
ax+a x + <b,

2101 222 .t ayX, 2

| (@ Xit 8Xo+ ...+ 8y X, <byp,

X120,X220,...,xn >0

b

® max zZ=C,X,+CyX, +CsXs+...+C, X

n“n



(a11X1+6112X2+___+alnxn =by,
aXx+a X + =b,
2101 22 2 .t QyX, 2

| La‘mlxl+am2X2+ ---+amnxn :bm’
X120,X220,...,Xn >0,

®  max Z=C,X;+C,X, +CsXs+ ...+ C,X,

(allxl +apXe+  t+amXn < by,
ax+a x + =b,
2101 22 2 .t QyX, 2

| La‘mlxl+am2X2+ ---+amnxn me’
X, >20,%X,2>0,...,X,, >0,

Dopmuposanue I[1K-2

34. Ykazarh HEBEPHOE YTBEPIKIICHHE:

e MHoxecTBO II1aHOB X 3a7a4y JIMHEHHOTO IPOrPaMMHUPOBAHMSL, ECIIA HE ITyCTO, TO
BBIITYKJIO;

e Ecnum nenesas Gpynxiusa Z MMeeT MAKCUMYM Ha MHOKECTBE IUIaHOB X 3a/auu
JIMHEWHOI'O IPOrPaMMUPOBAHMS, TO OH JOCTUIaeTCs B BEPIIMHE MHOTOTPaHHUKA X

e Bekrop X sBisieTCs] OOPHBIM [UIAHOM KAHOHUYECKO# 3a1a4i JIMHEWHOTO
[POrpaMMHUPOBAHHMs TOTJIA M TOJILKO TOT/IA, Korja ol (BekTop X ) sBIsieTcs
BHYTPEHHEN TOUYKOW MHOTOIpaHHUKA X;
®bopmuposaHue lNK-1

35. Yka3are BepHOe Ha3BaHue. Kpurepuii onTHMaTbLHOCTH B O0IIEH 3a7a4e MaTeMaTHIeCKOTO
IIPOrpaMMHUPOBAHUS BEIPAXKACT

36. YkaxuTe Ha3BaHUE 3a1a4€ MaTCMATHYICCKOTI'0 IIPpOrpaMMUPOBaAHUA

1 .
f () =(c,x)+ E(XTQX) —> MmN, yeO, QcR"HasbBaeTcs:




NuauBuayajabHble 3a1aHNsl 1JIsSl NIPAKTHYECKUX padoT

110 AMCHUIIIIMHE «MeToabl ONTHMHU3ALUI)

1. 3aoauu naxosicoenus onmumaibHo20 peuienus

B-1
ITycts cuctemy S cocTaBistor 3 npeanpusaTus k=1,2,3; pacnpeaenenne HadaabHbIX CPEACTB

So =4 YCI. €a. MPEACTaBJIACTCA HCITOYHUCICHHBIM BEKTOPOM
4

X= (X1, %, %) s X e{012,..4}, k=13, > % =4.
k=1

CpencrTsa X« , BbLIEIEHHbIE IPEANPUATHIO K mpuHOCAT NpUObLIEL, papHyto f, (X, ) u LId (2)

HMEET BUJ
4

F(X) = F (X, X, X3) =Z fie (%) — max,
=1

riae 3Hadenust f, (X, ) ompenenens Tadimuei 1.

X f, (Xk ) f, (Xk ) f; (Xk )
1 7 5 4
2 9 9 5
3 11 10 7
4 14 13 11

B-2

ITycthb cuctemy S cocTaBisiioT 3 mpeAnpusTust k =1,2,3 ; pacrpeelieHre HadaabHbIX CPEICTB
so =4 yci. Ex. npencrasisercs HEI04YUCIEHHBIM BEKTOPOM
4
X=X, %, %) % €1012,.4}, k=13, D X =4.
k=1
CpencTsa X, , BbIIEIEHHBIE TPEANPHATUIO K TpuHOCAT NpuObLIL, paBayo f, (x,) u LI® (2)

HUMECT BU/
4

F(x) = F(x, X, Xs) =Z,1 i (%) = max,

rne 3HaueHus f, (X, ) ompenencHs Tabmuieit 1.

X f; (Xk ) f, (Xk ) f; (Xk )
1 6 4 5

2 9 9 7

3 10 11 10

4 13 15 14

B-3
ITycth cuctemMy S cocTaBisiioT 3 mpeAnpusTus k=1,2,3 ; pacrpeelieHre HadaabHbIX CPEICTB

so =4 yci. Ex. mpencraBisieTcs 1eI0YMCIEHHBIM BEKTOPOM
4

X=X, %, %), % €{012,..4},k=13, > X =4.
k=1



CpencTsa X, , BbIICIECHHBIE IPEANPHATUIO K TpuHOCAT NpuObLIL, paBuyo f, (x,) u LI® (2)

HMEET BUJ
4

F(x) = F(x, X, Xs) :; i (%) = max,

rne 3HaueHus f, (X, ) onpenencusl Tabuuieit 1.

X f, (Xk ) f, (Xk ) f, (Xk )
1 2 5 3

2 6 8 4

3 9 10 7

4 16 15 13

B-4
ITycts cuctemy S cocTaBistor 3 npeanpusaTus k=1,2,3; pacnpeaeienne HadaabHbIX CPEICTB

so =4 ycn. En. npencraBisieTcs LeIOUYNCIEHHBIM BEKTOPOM
4

X= (le X21X3) r Xk 6{0,1,2,...,4}, sz,B, Zxk =4,
k=1

Cpencrsa X, , BeIIAEIEHHBIE Tpeanpusatuio K npunocar npubsuis, pasayo f, (x, ) u LD (2)

HUMECT BU
4

F(X) = F (X, X, X3) =Z fic (%) — max,
=1

riae 3uadenus f, (X, ) ompenenens Tadiuuneii 1.

X f, (Xk ) f, (Xk ) f; (Xk )
1 5 5 3

2 9 7 5

3 11 9 9

4 14 13 15

B-5
ITyctb cuctemy S coctaBiusioT 3 mpeanpusatust k=1,2,3 ; pacnpeneieHre HadaabHbBIX CPEICTB

So =4 YyCII. E,I[. IpEACTABIACTCA HEJIOUUCICHHBIM BEKTOPOM
4

X=(X,%, %), X e{012,.4},k=13, > % =4.
k=1

CpencTsa X« , BbIEIECHHbIE PEANPUATHIO K mprHOCAT NpUObLIb, papHyto f, (X, ) u LId (2)

HUMECT BU/
4

F(x) = F(x, X, Xs) =Z,1 i (%) — max,

rne 3HaueHus f, (X,) ompenencusl Tabuieit 1.

X fl (Xk ) fz (Xk ) fa (Xk )
1 6 5 5

2 9 8 7

3 12 11 10

4 13 15 14

B-6




ITycts cuctemy S cocTaBistor 3 npeanpusaTus k=1,2,3; pacnpeaenenne HadaabHbIX CPEIACTB

so =4 yci. Ex. npencrasisercs LEI04YUCIEHHBIM BEKTOPOM
4

X= (X1, X2, Xs) % €10,12,.4}, k=13, D X =4.
k=1

Cpencrsa X, , BbIICIEHHBIE TpeanpusaTuio K npunocat npubsuib, pasayo f, (x, ) u LD (2)

HAMEET BUJ
4

F(X) = F (X, X0, X3) =; f (X ) — max,

rae 3Hadyenust f (X, ) ompenenens Tadnuuei 1.

Xy f,(x) f,(x,) f, (%)
1 2 5 3

2 6 8 4

3 9 10 7

4 16 15 13

B-7

ITyctb cuctemy S cocraBisioT 3 mpeanpustust k=1,2,3 ; pacnpeneieHre Ha4aabHbIX CPEICTB

So =4 ycCiI. E,I[. IpeaACTaBIACTCA HEJIOUYUCICHHBIM BEKTOPOM
4

X= (X1, %, %) s X €{012,..4}, k=13, D % =4.
k=1

CpencTBa Xk , BbICICHHbIE IPEAPUATHIO K mprHOCAT MpuObLIb, paBayio f, (X, ) u LId (2)

HMEET BUJ
4

F(x) = F(x, X, Xs) =; i (%) = max,

rae 3Hauenus: f (X, ) ompenenens Tadimmeii 1.

X, ACY) (%) f (%)
1 7 5 4
2 8 8 5
3 11 11 7
4 14 13 13

B-8
ITyctb cucrtemy S cocTaBisiioT 3 mpeAnpusTust k =1,2,3 ; pacrpe/ielieHre HadaabHbIX CPEICTB

so =4 ycn. En. npencraBisieTcs 1e0UNCIEHHBIM BEKTOPOM
4

X= (Xl! X21X3) r Xk 6{0,1,2,...,4}, k=I3, Zxk =4,
k=1

CpencTsa X, , BhlIENEHHbIE OpeanpuaTHio K mpuHOCAT IpuObLIb, paHyto f, (X, ) 1 LD (2)

HMeeT BHJT
4

F(x) = F(x, X, Xs) =Z,1 i (%) = max,

rne 3HaueHus f, (X, ) ompenencns Tadbmuieit 1.

X, f,(x) f,(%) fo (%)

1 6 3 5




2 7 9 7
3 11 13 9
4 13 15 14

B-9

ITyctb cuctemy S cocraBistioT 3 mpeanpustust k=1,2,3 ; pacnpeeieHre HadaabHbIX CPEICTB

So =4 ycCI. E,I[. IpeACTABIACTCA HEJIOUYUCICHHBIM BEKTOPOM

X= (X1, X2, Xs) % €10,12,.4}, k=13, D X =4.

Cpencrsa X, , BeIICIEHHBIE TpeanpusaTuio K npunocar npubsuis, pasayo f, (x, ) u LD (2)

AMEET BUJ

rue 3HaueHus: f, (X,) ompenencusl Tabuieit 1.

4

4

k=1

F(x) = F(x, X, Xs) :; i (%) = max,

X f; (Xk ) f, (Xk ) f; (Xk )
1 2 5 3

2 6 8 4

3 9 10 7

4 16 15 13

B-10

[TycTb cucteMy S COCTaBISIOT 3 MPEANPUATHUS k=123 ; pacTIpeie]IeHrne
HayaJlbHBIX CPEACTB s, =4 yciI. EA. peacTaBisieTcs 1e0YUCIEHHBIM BEKTOPOM
4

X=Xy, X2, X3) 4 Xke{O,l,Z,...,4},k:l§, kZ:Xk =4,
=1

CpencTBa X, , BBIIECJICHHBIE IPEANPUATHIO K TMPUHOCAT MPUOBLIL, paBHYIO f, (X,) U
LD (2) umeeT Bua

4
F(x) = F(xl,xz,x3)=Z1 i (%) = max,

rje 3HaueHus f, (x,) ompeneneHsl Tabmumei 1.

X, fi(x) (%) f (%)
1 9 5 5
2 12 11 12
3 16 13 13
4 18 17 18

2. 3agaya THHAMHWYECKOr0 NPOrpaMMHUpPOBaHNs (3aMeHbLI ABTOMOOUJIS)

IIpumenuB anroput™m JIeWKCTpbl, HAWTU ONTUMAJbHBIM IUIAH IIOKYIOK |
3aMeHbl aBToMOOWIsT (3arparel Oepyrcs B $CIIIA). Bapuantsl 3amanuii B

Ta0IUIaX HAXKE



Tabnuia 3aauenuii Pi- croumocts HOBoro aBToMoOmIIs (B ThIC.$CIIA).

TOJIbI

No 1 2 3 4 5 6 7 8
BapUaHTa
1 480 529 595 650 770 780 850 940
2 610 671 735 810 980 1010 1080 1188
3 720 803 885 970 1069 1080 1294 1423
4 480 528 580 635 702 1176 1850 1935
5 620 682 750 825 907 1000 1098 1208
6 310 693 760 830 922 998 1012 1227
7 560 340 375 412 745 1014 2000 2664
8 580 616 677 740 854 900 992 1090
9 590 638 700 770 820 900 1027 1130
10 640 649 712 785 850 934 1045 1149
11 460 704 775 851 863 950 1133 1246
12 480 506 550 612 937 1031 1814 1896
13 740 520 580 639 674 740 850 935
14 760 814 895 980 1000 1173 1311 1442
15 640 835 916 1011 1083 1191 1452 1480

Tabmuna 3HaUYeHUH My — SKCILTyaTallMOHHBIC pacXo bl B Havaye K-ro roxa.

TOJIbI

Ne 1 2 3 4 5 6 7 8
BapUaHTa
1 48 52 59 65 77 78 85 9
2 61 67 73 81 98 100 108 118
3 72 80 88 97 106 108 129 142
4 48 52 58 63 70 117 185 193
5 62 68 75 82 90 77 109 120
6 31 69 76 83 92 99 101 122
7 56 34 37 41 74 101 200 266
8 58 61 67 74 85 90 99 109
9 59 63 70 77 82 90 102 113
10 64 64 71 78 85 93 104 114
11 46 70 77 85 86 95 113 124
12 48 50 55 61 93 103 181 189
13 74 52 58 63 67 74 85 93
14 76 81 89 98 100 117 131 144
15 64 83 91 101 108 119 145 148

3. 3aj1a4ya 0 cOBepIIEHHbIX NAPOCOYETAHUSIX

Heasn: Ilo 3aganHoMy rpady HAMTH U IOCTPOUTD:
1. MHOXeCcTBO JOMYCTUMBIX pelIeHu X (M)RP).

2 TapeToBckoe MHOKeCTBO (ITM) X .



w

[Tomoe MHOkecTBO ansTepHaTus (IIMA) X°.

4. Tlpunsarue pemenuii (I1P) ¢ momomiptio pematomero npasmia MINSUM
(B3BEIICHHOW CyMMBI).

5. TIP ¢ momompto pemarorniero mpasuia MINMAX.

[1P ¢ moMomibIo pelaroiiero mpaBuia «paccTOsSHUE 10 UACATbHON TOUKI.

7. TIP c moMouIp10 My IbTUILIMKATUBHOTO PELIAIOIIETO MPaBUIIA.

o

Tadoanna — 1 Ko3gppuumeHTHI OTHOCUTEIBHOM BAXKHOCTH: A, =2; ), =3; A, =1

Beca |ej|ey|e3|€s|€5|¢€|€7|€Ca|€Cg|C10|C11|C12|€C13|C1s|C15|€C16]|C17| €18
w,(e) |8 (3|58 |7|3|2|7|5/6 (4 |2 |8 3 |4 9 |8 |10
w,(e) (24|16 |7|5/3|1|2|6|4 (8 |3 |5 |2 |7 |4 2|1
w,(e) 34|62 (1/8|5|9 7|1 (7 |5 1|6 (7|9 |2 |1 |4
1 2 3
4 5 6
7 8 9
g | Ry
10 11 12
“ = |G
@ 14 0— 15




4. PeieHue 3a1a4M JJUHEHHOT0 MPOTrPaMMHUPOBaHus rpaduIecKUM METOI0M

1) mocTpPOUTh SKOHOMUKO-MAaTEMaTHUECKYIO MOJICITb 3a1a4H:
- COCTaBUTb IEJIEBYIO (DYHKIIHIO;
- 3aIIMCATh CUCTEMY OTPAaHUYECHUM.

2) Pemmts 3JII1 rpadmdeckuM METOIOM.

Bapuanm 1

BrimonuuTh 3aka3 mo npou3BoAcTBy 32 m3aenuit M1 u 4 u3genuii M2 B3sumich Opuranbl
bl u B2 . IlpousBoautensHocTh Opuransl b1 mo npousBoactBy m3aenuii M1 u M2 cocraBnser
COOTBETCTBEHHO 4 W 2 wm3zaenus B 4ac, (oua pabouero BpeMeHH 5Toil Opuraabl 9,5 .
[TpousBoauTenbHOCTh Opuransl b2 — coorBercTBeHHOo 1 M 3 M3menus B 4yac, a ee GpoHx pabodero
BpeMeHH — 4 4. 3aTparbl, CBSI3aHHBIC C MPOU3BOACTBOM EIAWHMIIBI M3CNus, s Opuraasl bl
paBHBI cooTBEeTCTBEHHO 9 1 20 pyo6., g 6puraast b2 — 15 u 30 pyo.

CocTtaBpTe MaTeMaTHYECKYI0 MOJIE]b 3a/ayd, MO3BOJISIONIYI0 HAWTH ONTHUMAaJbHBIHA
00BEM BBIITYCKA U3/ICIINN, 00SCTICUNBAIOIINN MUHUMAIILHEIC 3aTPAThl HA BHIMIOJTHCHHUE 33aKa3a.

Bapuanm 2

Jlisi Ipou3BOACTBAa CTOJIOB, CTYJIbeB W MIKaoB MeOenbHas (adpuKa HMCIOIh3YeT JIBa
BUJa JpeBecMHBbl. HOpMBI 3aTpaT pecypcoB Ha OJIHO H3JEIHE JAHHOTO BHJA, MPUOBUIb OT
peanu3ai OJHOTO H3ACHHs W 00Iee KOJMYECTBO HMEIOIINUXCS PECYpCOB Ka)XJIOTO BHIA
MIPUBEICHBI B TA0IHUIIE.

OnpenenuTh CKOJBKO HM3JIEMHNA MeOenu Kaxaoro Buaa (adOpuke cieayeT M3TOTOBHTH,
9TOOBI MPUOBLIL OT UX pean3aluy Obljla MAaKCUMAJIbHOM.

Hopret zaTpat

Pecypcel pecypCcoBR Ha OOHO Odmee HKOTHIECTEO
HigeoHe pECYVPCOR
Cron | Ctva | Hkad
Jperecura | BHOa. M 0.3 0.1 0.4 S0
Ipesecusa II BHga, w 0.1 | 0,05 0.5 120
TpvIoEMEQOCTE., J€1.-9 1.3 0.3 2.5 483.5
IIpHOEIIE OT pealHIAOHHE OJHOTO
HITeTHd, pyo. 21 25 35

Bapuanm 3

IIpn wsroroBnenun uzgenuit M1 m W2 wncnons3yroTcs CTank M LBETHBIE METAJIBI, a
TaKXKe TOKapHble M (pe3epHble cTaHKH. [0 TEXHOIOTMYECKHM HOpPMaM Ha IPOU3BOICTBO
enuaunbl w3aenuss M1 tpebyercs 300 m 200 cTaHKO-4acOB COOTBETCTBEHHO TOKAapHOIO M
¢bpesepHoro obopymoBanus, a Takxke 10 u 20 KT COOTBETCTBEHHO CTAIHM M IIBETHHIX METAJIOB.
st mpomsBoacTBa enuHUIl w3nenus M2 tpedyercs 400, 100, 70 u 50 cooTBETCTBYIOUIIUX
eauHul Tex ke pecypcoB. llex pacnonaraer 12400 m 6800 cranko-yacamMu COOTBETCTBEHHO
ToKapHOTO U (ppe3epHoro obopymoBanus U 640 u 840 Kr COOTBETCTBEHHO CTalM M I[BETHBIX
MetaioB. [IpuOeuis OT peanusanuu eauHuill uzaenus M1 cocraBiser 6 py0. U OT €IMHUIIBI
m3nenus M2 — 16 pyo.



[TocTpoiiTe MareMaTHYeCKyl0 MOJENb 3a7aydd, HCIOJIb3ysd B KayecTBE ITOKa3aTels
3¢ GEKTUBHOCTH MPUOBUTF U YUUTHIBAsI, YTO BpeMs pabOThl (hpe3epHBIX CTAHKOB JOJDKHO OBITh
HCIOJIb30BAaHO MOJTHOCTBIO.

Bapuanm 4

Jlist  coxpaHeHHsT HOPMAalIbHOW IKH3HEACATEIHHOCTH YEJIOBEK JIOJDKEH B CYTKH
noTpebaTh OenkoB He MeHee 120 ycnoBHBIX eawHMI] (YCI. €7.), )KUpoB — He MeHee 70 u
BUTaMUHOB — He MeHee 10 ycn. en. Coaepikanue ux B Kaxaou eaunuiie npoaykros I11 u I12
pasno cootBercTBerHO (0,2; 0,075; 0) u (0,1; 0,1; 0,1) ycin. ex. Croumocts 1 en. mpomykra I11 —
2 py6., 112 -3 py6. IlocTtpoiiTe MareMaTWdecKyl0 MOJENb 3aJaud, IMO3BOJIIONIYI0 TaK
OpraHM30BaTh MHUTAHHUE, YTOOBI €ro CTOMMOCTH OblIJa MUHUMAJbHOW, @ OpPraHU3M MOJIYYHII
HE00X0IMMOE KOJIMYECTBO NMUTATEIHHBIX BEIIECTB.

Bapuanm 5

JIyist I3roTOBIICHUS TPEX BUIOB Npoaykiuuu A, B u C ucnons3yroT TOKapHoe, ppe3epHoe,
cBapo4Hoe U nuiMdoBagbHOEe 000pynOBaHuE. 3aTpaThl BpeMEHH Ha 00pabOTKy OJIHOTO M3AENUs
JUTSL KQXKI0TO W3 THUIIOB 00OPYIOBAaHUS yKa3aHbI B TaOnwie. B Hel ke yka3aHbl oOImmid (OHI
paboyero BpeMEHU Ka)KIOTO M3 THUIIOB HCIIOIB3yeMOTo OOOpYAOBaHUs, a TaKXKe MPUOBLIL OT
peain3aly OJHOIO U3/ENus JaHHOTO BUA.

THn 33aTpaTHl EpeMeHH Ha 00paboTEy OomsA doEg
00OpYADBAHHA | OJHOTO HIOSIHA BEHIA, CTAHKO-T pabo9ero BpeMeHH
oD0pVI0OBAHHA, T

A B o

FpezepHOE 5 G 3 210

Torapaoe 3 4 2 320

CrapotuHOS 7 o 4 250

NImudopaleHOS 2 A (4] 160

IIpHOEITE, pVO. 3 11 15

TpeOyeTcss ompenenuTb, CKOJBKO W3JEIMH W KaKOTO BHJA CIEIYET HW3TOTOBUTH
MPEANPUATHIO, YTOOBI MPUOBUTH OT UX peantn3aliuy Obllia MAaKCUMATbHOM.

Bapuanm 6

Ha 3aBoje BeITTyCKatOT u3nenus yeTbipex TUnoB. OT peanusanuu 1 e. Kaxaoro u3aenus
3aBOJ] TONy4aeT NpuUOBLTL cooTBeTCTBeHHO 2, 1, 3, 5 nm.e. Ha wusrotoBneHue wuznenuit
PacXOJIyIOTCSI PECYPChI TPEX THIOB: DHEPrusi, MaTepuaibl, Tpyd. JlaHHBIE O TEXHOJIOTHYECKOM
Mpoliecce MPUBEJEHBI B CIEAyIOIIel Tabmule

CrutanupyiiTe TpOU3BOACTBO U3JIETUN TaK, YTOOBI MPHOBUIL OT WX peayin3aiuu Obuia
HanOOIBIIIEH.

B l‘-’_ y 3aTPaTHl PECYPCOB HA ENMHHLLY HIETHA 3anacel
ecypesl
ype I Il T Iv__ | Pecypeom, &t
DHeprus 2 3 2 %
Marepuanst 4 . ! 2 4{]
o ] 5 3 1 25




Bapuanm 7

[Ipu mpow3BojACTBE KapaMelnu Ha KOHAWUTEPCKOH (aOpHKe HCIONB3YIOTCS CaXapHbBIH
MECOK, MaToKa, (JPYKTOBOE MIOPE M BKYCOBBIC 100aBKU. HOpMBI pacxoma ChIpbs KaXkJI0TO BUAA
st ipousBozAcTBa 1 T kapamenu "Abpukoc"(A), "Bumnsa"(B) u "Knyonuka"(K) npuBenensr B
Talnuie.

Hopuel pacxoga crHpes
Bun crpea Ha | T KapamenH, T O0mee KOIHIECTEO CEIPEA, T
A B K
(CaxapHEIH NeCoK 0.7 0.6 0.8 Q0o
IlaTomra 0.45 0.5 0.3 J00
dpvETOROE MEOPE 0,1 0,2 0,15 250
Brvcoesle godaers | 0,002 | 0,005 [ 0003 16
[IpHOELIE, pvo. 1000 | 1200 [ 1350

TpebyeTcst onpeeanTh, IUIaH BBIMYCKAa KapaMeld, 4TOObl MPUObLIL OT €¢ pealn3aliu
ObLIa MAKCUMAJIBHOIA.

Bapuanm 8

[Tpu oTKOpMe JOCelt KaXk/10€e )KUBOTHOE €XKETHEBHO JTOJKHO MONYy4UuTh He MeHee 18 en.
OenKoB, HE MeHee 72 ea. yrieBoJoB W He MeHee 24 en. xupoB. lIpm oTkopme Moryr
HCIIOIb30BaThCs TPH BUAa Kopma. ConepikaHUE €IMHUII TUTATEIbHBIX BEIIECTB B 1 KI' K&KIOTO
13 BUJIOB KOpMa MPUBEJICHO B TA0JIHIIE.

CocTaBUTh JTHEBHOW pallioOH, 00ECTIEYNBAIOIINM MOTydYeHHe HEOOXOIUMOTO KOJIMYEeCTBa
MUATATEIHHBIX BEIIECTB P MUHUMAJILHBIX JICHEKHBIX 3aTpaTax

HoTo @ JHHHELD DHTATEIBHEIX BEIIECTE B 1 KI KopMa
ITaTaTeIpHEIE ECIIECTEA I II IIT
Benxn 3 4 3
VInepogel 13 20 o
Amprr 5 < 3
Ilema 1 KT mopMa. pvio. 21 25 35
Bapuanm 9

[Ipu oTkopMe Kaxj0oe >XKUBOTHOE JOJDKHO IONydaTh He MeHee 9 ex. OenkoB, 8 en.
yrineBonoB u 11 en. mporemna. J[ns cocTaBiieHUs palMOHa MHCIIOJIB3YIOT JIBa BHJAA KOpPMA,
MIpe/ICTAaBICHHBIX B CIEAYIOLIeH Tabnuiie:

E Konu4yecTso ¢AHHHIL MUTATENbHBIX BELICCTB
IMuTarensbHbie Ha | kr
BClLUCCTBA
Kopma 1 Kopma 2
Benku 3 1
Yrnesoasi 1 2
IMporeuH 1 6

CroumocTts 1 kr KOopMa niepBoro Buaa — 4 1.e., BToporo ~ 6 j.e.
COCTaBBTe )IHeBHOI\/’I paHI/IOH NUTATCIIbHOCTH, I/IMCIOI]_[I/Iﬁ MI/IHI/IMaJ'II)HYIO CTOUMOCTB.



Bapuanm 10

XO03sMCTBO pacroJiaraeT CleayronmMu pecypcamu: miomaas — 100 ex., tpyn — 120
en., tara — 80 en. Xo34ilcTBO Npou3BOAUT 4YeThipe Buaa npoxaykumu I11, I12, 113 u 114,
Opranu3zaiys Tpou3BOJICTBA XapaKTEPU3YETCsl CIEAYIOMIEH Ta0IHIICi:

OXOM OT
Mpoayxws 3arpaTht Ha | ed. MPOAYKLMM 'gu Xon ot
NAOLIALE TPYA TATA NPOAYKLIHM

1, 2 2 2 1

1, 3 1 3 4

i, 4 2 1 3

1, 5 4 1 5

CocraBbTe IUIaH BBIYCKAa MPOJYKLUH, O0ECIEUMBAIOLUINM XO35ICTBY MaKCHMAJbHYIO
IPUOBLIb.

Bapuanm 11

Iex BeImycKaeT TpanchopmaTropbl ABYX BUIOB. [ M3roTOBJICHHS TpaHCHOPMATOPOB
000MX BHJIOB HCIOJIB3YIOTCS JKeIe30 U MpoBosioka. O0muii 3amac xenesa - 3 T, MPOBOJIOKHU ~ 18
T. Ha oquH TpanchopMarop mepBoro BHaa pacxXxoAyOTCS 5 KT Keje3a M 3 KI' IPOBOJIOKH, a Ha
OJIMH TpaHc(hOpMaTOp BTOPOTO BHJIA PACXOIYIOTCS 3 KT Keie3a M 2 KI' MPOBOJIOKH. 3a KaXKIbIN
peaIM30BaHHBIN TpaHc(hOpMAaTOp TEPBOTrO BUIA 3aBOJ MOTydaeT NpHObLIL 3 1. €., BToporo — 4
I. €.

CocraBbTe IJIaH BBIMTYCKA TpaHC(HOPMATOPOB, 00ECIICYHBAIOIINIA 3aBOY MAKCUMAIIbHYIO
IPUOBLIb.

Bapuanm 12
Jlns BhITycKa 4YETHIPEX BUJOB NPOAYKLUHMU TpeOyrOTCsl 3aTparbl ChIpbs, pabouero
BpeMeHH U 000opyaoBaHud. VicxoqHble JaHHbBIE IPUBEEHBI B TAOIUIIE:

Hopmst zampam pecypcoa
Tun KE edurLyy npodyrKyuu Hanuwue

pecypca 1 2 3 4 pecypcoa
Crhipee 3 & 2 4 60
Pafouee BpeMsa 22 14 18 30 400
OGopyaoBanue 10 14 8 16 128
IIpubras Ha egu-
HULY NPOIYKIHH ao 25 8 16

C(I)OpMy.HI/IpOBaTB 9KOHOMHKO-MAaTEMATUYCCKYIO MOACIIb 3a/1a4 Ha MAaKCUMYM HpI/I6BIJ'II/I
1 HaWTH ONTUMAaJbHBIN MIaH BBIITYCKA MMPOAYKIHUU.

Bapuanm 13
N3 tpex npoaykros - 1, 11, III cocraBnserca cmecs. B cocTtaB cMecu JOMKHO BXOAUTH HE
MeHee 6 eI, XMMHYeCcKOoro BemiecTBa A, 8 en. — BemecTtBa B u He menee 12 en. BemiectBa C.

CTpyKTypa XMMMYECKHX BEILECTB IPHUBEICHA B CIEAYIOLIeH TabuIe:



- "_b{;ncpx;ﬂuc XHMHYECKOTO BEILECTRA
) CroumocTs | en.
MpoayxT B | el NMpoOyKLUMH o o
A B C OIyKiL
[ 2 1 3 2
I1 1 2 4 3 [
111 3 1,5 2 2,5 |

CocrtaBbTe HauboJI€ee ACIIEBYIO CMECh.

Bapuanm 14

B uHcTHTYyTE MPOBOAMTCS KOHKYpPC Ha Jy4llylo creHrasery. OQHOMY CTYIEHTY IaHO
cleyroliee NopydeHue:

* KYNUTh aKkBapeibHOU Kpacku 1o ueHe 30 1. €. 3a KOpOOKy, I[BETHbIE KapaHJAIIH IO
nene 20 1.ex. 3a KOpoOKy, JIMHEWKH 110 1eHe 12 m.ex., 6;0kHOTHI 1o 1ieHe 10 m.ex.;

* KpPacoOK HY)KHO KYIIHTh HE MEHEe TpeX KOPOOOK, OJIOKHOTOB-CTOJIBKO, CKOJIBKO KOPOOOK
KapaHJalei 1 Kpacok BMeCTe, IMHeeK He Oosee msaTu. Ha mokynku Beigensercs He meHee 300
1. €.

B kakoMm koimdecTBe CTYACHT JOJKEH KYNUTh YKa3aHHbIE MPEAMETHI, YTOOBI 00Iee
YHCIIO MPEAMETOB ObLIO HAUOOIBIIUM?

Bapuanm 15
Lex Beiryckaet Tpu Buaa netaneit — A, B, C. Kaxxnas nerans oOpabareiBaeTcs Tpems
crtankamu. OpraHu3aiys MPOU3BOJICTBA B IIEXE XapaKTEPHUIYETCsl CIEIYIONIEH TaOJInIIei:

Cranok HDnutensHocts obpaboTku getanu, MHH., | DoHA BpeMEHH,
A B C yac
I 12 10 9 220
I 15 18 20 400
11 & 4 4 100
OTnyckHas ueHa 30 12 30 )
33 ONHY AETanb

CocraBbTe 1J1aH 3arpy3KH CTAHKOB, 00ECTICUMBAIOIIUHN 1IEXY MTOTyYEHUE
MaKCHMaJIbHOW MPUOBLIN.

5. UncieHHbIE METOAbI ONITUMU3AIMH

3aganue Nel

Wcnone3yss METOA JMXOTOMHM TpH  3agaHHOM 3Hadenmu €. = 0,1  mamGonbmieit
JONYCTUMOM JUIMHBI MHTEpPBAJIA HEONPEAEIEHHOCTH HAWTU MHTEPBAJL, B KOTOPOM PaCloOJIOKEHA

TOYKa X* MUHHMyMa YHHMOJAIbHOM Ha OTpe3Ke [0,1] dynkuu f(x) u 6 =0,01:
1. f(X)=—xX+x+1;

f(x)=(10x—-9)’ +1;

f(x)=3x*-5x+3;

f(X)=8x—x+2;

f(x)=4x* -3x—-2;

f(x) =(0,04—x)*;

f(x)=2,3x°-X;

f(x) =8x% —2x +1;

O N o g bk wbd



9. f(x)=100(x-0,2)%;
10. f(x)=(3x-2)*-2;
11 f(x) = 7x* = 5x + 1;
12. f(x)=6x*-3x+9;
13. f(x) =3x*-5x +1;
14. f(x)=(0,25-x)*;
15. f(x) =5x* —9x + 3;
16
16. F(X)=19x+__;
X
17. f(x)=0,8x* —x+7;
18. f (x) =100(x —0,28)* ;
19. f(X)=9x* —=5x+9;
20. f(x)=(0,09-x)*;
21. f(x)=0,7x* —x+3;
22. f(x)=2x*—-x;
23. f(x):17x+g;
X
24. f(x) =100(x — 0,23)?;
25. f(x) =8x* —5x +1;

3aganue Ne2

HCHOJ’ILSYH METOJ 30J0TOr0 CCUYCHHUS NpHU 3aJaHHOM 3HAUCHHUMU Ex :O,l HauOOJIbIIEH
,[[OHYCTI/IMOI>'I JJIMHBI HWHTCPBAJIa HCONIPECACICHHOCTU HaWUTH HHTCPBAJI, B KOTOPOM PACIIOJIOKCHA

TOYKA X* MHHUMyMa YHUMOJAIbHON Ha OTpE3Ke [0,1] dyuxun f(X):
f(X)=—x*+x+1;
f(x) = (10x - 9)* +1;
f(x) =3x*> —5x+3;
f(X)=8x>—x+2;
f(x)=4x*-3x-2;
f(x)=(0,04—x);
f(x)=23x°-X;
f(x) =8x% — 2x +1;

f (x) =100(x —0,2)?;

() =(3x-2)"-2;

. f(X) = 7x% —=5x +1;

Cf(X)=6x2-3x+9;

. f(x)=3x*—5x +1;

f(x)=(0,25-x)*;

. f(x) =5x% —9x + 3;

f(x):19x+l_6;
X
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17.
18.
19.
20.
21.
22.

23.

24.
25.

f(x)=0,8x° —X+7;
f (x) =100(x — 0,28)° ;
f(x)=9x* —5x+9;
f(x)=(0,09-x)*;
f(x)=0,7x* —x+3;
f(x)=2x—x;
f(x):17x+8;
X
f (x) =100(x — 0,23) ;
f(x) =8x* —5x+1;

3ananue Ne3

Hcnonw3ys

Momudukanmuu  Metona HproToHa —HaWTH

yHUMOzabHOM Ha otpeske [0,1] dynxumun f(X):
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17.
18.
19.
20.
21.
22.

23.
24.

f(X)=—x*+Xx+1;
f(x) = (10x—9)* +1;
f(x) =3x* —5x+3;
f(X)=8x>—x+2;
f(x)=4x>-3x-2;
f(x)=(0,04—x)*;
f(x)=2,3x°—X;
f(x) =8x% — 2x +1;
f (x) =100(x —0,2)?;

Cf)=(8x-2)*-2;
() =7x% =5x+1;

f(X)=6x*—3x+9;

. F(X)=3x%—5x +1;

f(x)=(0,25-x)*;

. F(x) =5x% —9x + 3;

16

X
f(x)=0,8x° —x+7;
f (x) =100(x — 0,28)*
f(x)=9x* —5x+9;
f(x)=(0,09-x)*;
f(x)=0,7x*—x+3;
f(x)=2x—x:
f(x):17x+9

X
f (x) =100(x — 0,23)° ;

f(x)=19%x +

MUHUMYM

Woe

byHKIAN



5. Metoauyeckue MaTepHaJibl, ONpeaesiiouie Npouea1ypbl OleHUBAHUS
KOMIIeTEeHIIUH

5.1 Kpurtepuu onieHMBaHUs IK3aMeHa.

OneHKka «OTJHYHO» BBICTABISIETCS 3a TIIYOOKOE 3HAaHUE NPEAYCMOTPEHHOTO MPOTrPaMMONn
MaTtepuanga, 3a YMEHHE 4YEeTKO, JAaKOHWYHO M JIOTMYECKH II0CJIEJOBATEIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

OneHka «xopomio» — 3a TBEPJOE 3HAaHME OCHOBHOIO (IpOrpaMMHOr0) Marepuaia, 3a
rpaMOTHBIE, 0€3 CYIIEeCTBEHHBIX HETOUHOCTEH OTBETHI Ha MOCTABJIEHHBIE BOIIPOCHIL.

O1eHKa «y/10BJIeTBOPUTEIbHO» — 32 00I1ee 3HaHWE TOJILKO OCHOBHOT'O MaTepuaa, 3a OTBETHI,

COACpxKAIIEC HETOYHOCTH NI ci1abo APpryMCHTHPOBAHHBIC, C HapyImCcHUEM
MOCJICAOBATCIIbHOCTU U3JIOKCHUA MaTCpHraJia.
OHGHKa «HEYAOBJECTBOPUTECJIBbHO» — 3a HC3HAHUC 3HAYUTEIILHOM 4YacTu IIporpaMmMHOI o

mMarcpuajia, 3a CYUCCTBCHHBIC OIMIMOKM B OTBETaxX Ha BOIPOCHI, 3a HCYMCHUC
OPUCHTHUPOBATLCA B MAaTCpHUAJIC, 3d HC3HAHUC OCHOBHBIX MOHSATHN JUCIMILIMHEI.

5.2 Kputepum ouleHHBAHUS KOJJIOKBHYMA.

OneHka «OTJIMYHO» BBICTABISETCS 3a INIyOOKO€ 3HAHHUE IPELyCMOTPEHHOI'O MpOrpammon
MaTepuaga, 3a YMEHHE 4YETKO, JAKOHMYHO M JIOTMYECKH IOCIEI0BAaTEIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

OneHka «XOpomo» — 3a TBEpPAOE 3HAHUE OCHOBHOIO (IPOrpaMMHOr0) Marepuana, 3a
rpaMOTHBIE, 0€3 CYIIeCTBEHHBIX HETOYHOCTEH OTBETHI HA MMOCTABICHHBIE BOTIPOCHI.

OnueHka «y/10BJIeTBOPUTEIBHO» — 3a 00IIee 3HAaHWE TOJIBKO OCHOBHOT'O MaTepuala, 3a OTBETHI,

COACPIKAIIUC HETOYHOCTH NI ci1abo APTYMCHTHUPOBAHHBLIC, C HapyHUICHUCM
MOCJICA0BATCIIBHOCTU U3JIOKCHUA MaTCpHrajia.
OHGHKa «HEYIAOBJIETBOPUTEJIBbHO» — 3a HCE3HAHUC 3HAYUTCILHONM 4YacTH IIporpaMMHOI0

marepuajia, 3a CYHCCTBCHHBLIC OmMOKH B OTBETax Ha BOIPOCHI, 3a HCYMCHHC
OPHUCHTHPOBATHCA B MATCPUAJTIC, 3d HEC3HAHUC OCHOBHBIX MOHSITHN JUCHMIIINHEI.

5.3 Kpurtepuu oneHMBaHUA TeCTUPOBAHUS

IIpu TectupoBaHuM Bce BepHbIE OTBETHI Oepyrcs 3a 100%.
90%-100% oTin4HO

75%-90% xoporo

60%-75% ymoBIETBOPUTEIHHO

MeHee 60% HeyIOoBIETBOPUTEIBLHO

5.4 Kputepum oleHMBaHUsI pacyeTHO-TpaduyecKoii padoThl
[Tpu npoBepke pacueTHO-TpapuIecKoi paboThI Bce BepHBIE OTBETHI Oepytcs 3a 100%.
90%-100% oTnm4yHO
75%-90% xoporio
60%-75% ymoBIETBOPUTEIHHO
MeHee 60% HeynoBIETBOPUTEIBHO



