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1. HEJIXU OCBOEHUA JIUCIMITJIMHBI

HGHSIMI/I OCBOCHUA AUMCHUIIIIMHBI «MeToabl ONTHMH3AIUNY) SBIISICTCS HN3YyUYCHUC OCHOB
MaAaTeMaTU4YCCKOro MbBINIJICHUA W HABBIKOB  HCIIOJIB30BaHHMsS  MAaTEMAaTHYCCKHX  METOIOB
OINITUMHU3AIUU U MATEMATUYCCKOTI0O MOACIIMPOBAHUS B HpaKTPI‘ICCKOI;'I JACATCIIbBHOCTH.

HpI/I O9TOM 3aJjadaMi JUCHUIIIINHBI ABJISAIOTCS:

® (O3HAaKOMJICHHC 06yanOHII/IXC$I C OCHOBHBIMHU METOJaMH MATCMATHYCCKOro MOACIUPOBAHUA
3aa4 TCOpHUH OIITUMU3AlINU,

L BI)Ipa6OTKa YMEHUA CaMOCTOATCIIBHOTO MATEMATHYCCKOI'O aHaIn3a 3aaa4,

® M3YUCHUC OCHOBHBLIX MECTOJAOB PCIICHUA 3a/1a4 OIITUMH3AIUH,

® Pa3BUTUC JIOTHYCCKOI'O U AJITOPUTMUUYCCKOI'O MBIIIJICHUS

® DPas3BUTHC IIPAKTUYCCKUX HABBIKOB IPOTrpaMMHPOBAHHSA  AJITOPUTMOB PCIICHUA 3adaq
OIITUMH3alIH

2. MECTO JUCIHUIIINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1. JucuunnnHa «MeTO/bl ONTUMHU3ALMK» OTHOCUTCS K dYacTH, (popmupyemon
y4acTHUKaMH 00pa3oBaTelbHBIX OTHomeHud bioka 1. Jlucuurumasl (MOAYIN), UMEET TECHYIO
CBSI3b C JPYTUMHU JUCIHUILTHHAMH.

2.2. B Tabnuiie mpuBeIeHBI IPEANISCTBYIONINE U TTOCICIYIONNE JUCITUTUTMHBI, HallpaBJICHHBIC
Ha (hOpMUPOBAHUE KOMIIETEHIIUN JUCITUTIIMHBI B COOTBETCTBHH ¢ MaTpuliel kommereHmuii OI1.

IIpenmecTBy0OIIHE U MOCTEAYIONIUE TUCIUIINHBI,
HANpaBJeHHbIe HA (POPMHUPOBAHHE KOMNETEHINA

HpeI[H_IeCTBYIOH_II/Ie JUCHUIIIINHBI HOCJIG,[[YIOH_II/IG JUCIHHUITIINHBI

1. BrruncautenbHas MaTeMaTHKa Hccnenopanue onepam/lp”l




3. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS 1O JUCHUIIJIMHE

[Inanupyemble pe3ynbTaThl OCBOEHHS oOpaszoBarenbHOM  mporpammel  (OI) —
KOMIIETEHIIMM OOy4arolUXCsl ONpEAeNsioTcsT TpeOOBaHUSMHM CTaHAapTa 110 HAIpPaBJIECHUIO
noarotoBku 09.03.04 IIporpamMMHas MHXXEHEpHUs U (POPMUPYIOTCS B COOTBETCTBUU C MaTpHULEH
komneteHui OI1

Ne Homep/ HaumeHoBanue B pesyabrare u3y4eHus JMCUUIIIUHbBI
/i HHIEKC KOMIIETeHIHH o0yyarommecs 10/1KHbBI:
KOMIIeTeHIIHH (n1u ee yacTH)
1 2 3 4
I1K-1 CrniocobeH ucrnonbp30BaTh [1K-1.8 IIpumensieT npaBuiia NOCTPOECHUS
L. METOJBI U MaTEMaTUYECKUX MOJEINIEH 3a1a4
MHCTPYMEHTAJIbHBIE ONTUMU3ALUH
CPEICTBA UCCIIEIOBAHUS
00BEKTOB ITK-1.9 Hcnons3yeT MeTo b
IpoQecCHOHATIBHOM MaTEeMaTHYECKOI 0 IPOrpaMMUPOBaHMSI IPU
JESITETbHOCTH pELIeHNH 3a]1a4 ONTUMHU3ALUU

[TK-1.10 [IpumenseTr MeTOABI AUCKPETHOM
ONITUMU3AIHHN JJIs1 pa3pabOTKH
MaTeMaTHYECKUX MOJENIEH

[1K-2.1. Pa3pabatsiBaeT u ynpaBiseT

Crnioco6eH 000CHOBATh MPOEKTaMH, ¥ pEaTH3yeT UX ¢

[1K-2 IIPUHUMAEMBIC IIPOEKTHBIE | UCIOJIB30BAHUEM COBPEMEHHOI'O
peIeHHsI, OCYIIECTBIISATh POTPaMMHOTO 00ECTICUSHHS.
[IOCTAHOBKY U BBIIIOJIHEHHE
JKCIIEPUMEHTOB 110 [IK-2.3. Ocy1iecTBisieT IOCTaHOBKY U
IIPOBEPKE UX KOPPEKTHOCTH | BBIIOJIHEHUE HKCIIEPUMEHTOB 10 IIPOBEPKE
1 3¢ HEKTUBHOCTH UX KOPPEKTHOCTH U 3(pPeKTuBHOCTH

[1IK-2.4. OnieHnBaeT BpeMEHHYIO U
€MKOCTHYIO CJIO)KHOCTh IPOTPAMMHOTO
obecrieueHus




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

4.1. OFbEM JUCIHUATLIMHBI U BUJIbl YYEBHOM PABOTBI

Bup y4eoHoii paboTbl Bcero yacos CemecTpbl
Ne §
4acoB
1 2 3
AyauTOpHAasi KOHTAKTHAasi padora (Bcero) 72 72

B ToMm yucie:

Jlexmmm (JI) 18 18

[Ipaktrueckue 3austus (I13) 54 54

Jlaboparopusie paboTsl (JIP) - -

KonTakTHasi BHeayauTOpHas padoTa, 8 mom uucie: 2 2
WHAWBUAYAIbHBIC U TPYIIOBBIE KOHCYIbTAlUA 2 2
CamocrositensHas pabota odydarorierocs (CPO) 34 34
(Bcero)
Paboma ¢ KHUMCHBIMU UCOYHUKAMU 10 10
Paboma c INIEKMPOHHBIMU UCTOUYHUKAMU 10 10
Tloozomoexa k mecmoe6oMy KOHmMpOJo 7 7
7 7
Iloozomoska K KOINOKEUyMy
IMpomexyTouHasi Dk3ameH (D) 3(36) 3(36)
aTrecTanus B TOM YHCIIE:
[Ipuem 3k3., yac 0,5 0,5
Koncynpranus, gac 2 2
CPO, yac. 335 335
4acoB 144 144
HUTOI'O: O6mas
TPY/10€MKOCTD 3a4eTHBIX eUHHUIL 4 4




4.2. COAEP KAHME JUCIIUIIJIMHBI

4.2.1. Pa3jnennl (TeMbl) TMCHHMILINHBI, BUJIbI YUeOHO 1eATEJIbHOCTH U (DOPMBI KOHTPOJIS

Buabl yueOHol gesiteibHOCTH, | DopMBbI TeKyLIei U
e Ne HanveHOBaNHe BKJIIOUYASI CAMOCTOSITETLHYIO MPOMEKYTOYHOM
o | cemec paszea padoTy o0y4aromuxcs arrecTaluu
(B yacax) (0OD0)
n Tpa AUCHUIIHHBI
a |ape| m | cpo | T
1 2 3 4 5 6 7 8 9
Cemectp 5
1. 4 Pasznern 1. Beenenne. 2 4 8 14 | KomnokBuywm,
OCHOBHbBIE TOHSTHS pacyeTHo-
3a/1a4¥ ONTUMU3ALINN rpaduyeckas
pabora,
TECTOBBII KOHTPOJIb
2. 4 Pa3nen 2. Pemenue 6 10 8 24 | KomnokBuym,
ONTUMHU3AIIMOHHBIX U pacyeTHo-
MHOTOKPUTEPHATEHBIX rpadudeckas
3amau pabora
TECTOBBIN KOHTPOIh
3. 4 Pasznen 3. Meroasl 6 20 8 34 | KomtokBuyM,
pereHus pacueTHo-
IKCTpPEMAaIIbHBIX 337124 rpadudeckas
it GyHKIUN U 3a7a4 pabora
JMHEHHOTO TECTOBBIA KOHTPOITh
IpOrpaMMHUPOBAHUS
4. 4 Paznen 4. Yucnenusie 4 20 10 34 | KomiokBuym,
MeTO1bI 6€3yCIOBHOM pacyeTHo-
U YCIIOBHOH rpaduyeckas
OITUMHU3ALUU pabora
TECTOBBIA KOHTPOIh
4 KonTakTHas 2 | MHOUBHUIYyaJbHbBIC U
BHEAyAUTOpPHAsA 33,3 | rpynmoBsie
pabota 2 | KOHCYJIbTALIUK
4 [IpomexxyTounas 0,3 | Ox3ameH
aTTecTarys
18 - 54 34 144
HToro yacoB B 5 cemectpe:




4.2.2. JIeKIMOHHBIH Kypc

Ne Ne HaunmenoBanme Bcero
HaunmMeHoBaHMe TeMBbI
n/ | cemec pasaena [— Conep:xanue JIeKUMU Yacos
n | Tpa (020)
1 2 3 4 5 6
Cemectp 5
1. 4 Pazgen 1. Tema 1.1 OcHOBHBIE OCHOBHbIE TEPMHUHBI U
Bsenenue. nonsatusi. PaznooOpasue | omnpenenenus. [lonstue
OcHoBHBIE KpPUTEPHEB «OTITUMYM»
MOHATHUA 33/1a4d | ONTHMHM3AIUN Maremaruueckas MOZEIIb.
ONTUMM3AITI [TocTanoBka 3agaun
Tema 1.2 BexropHas ONTHUMHU3ALH.
neneBast PyHKIHS. Pa3znooOpa3ue kputepuen
MHOXecTBO ONTAMU3ALUN 2
JIOMyCTUMBIX perienuii. | LleneBas GpyHkuus.
BekropHas ueneBas
GyHKITHS.
2. Paznen 2. Tema 2.1 3agaga o 3agadva o Ha3HAYEHUH
4 Pemenue Ha3HAYEHUU [leneBast pyHKIMS
ONTUMHU3ALMOHH [ Teya 2 2 MeTon 3ajaya JUHAMUYECKOTO
BIX U MHAMITYECKOTO IPOrpaMMHUPOBAHUS
MHOTOKPUTEPHAT | 1y rnanMupoBaHHSL. KpI/ITGipI/II/I ONTUMU3ALIU:
BbHBIX 3a7a4 IIpo6iema 3ameHbl ﬁI/IHeI/IHaﬂ dhopma. o 6
JIBTUIIJIMKATUBHAas1 .
obopypoBanm Hé Bita MINMAX #
Tewma 2.4 TTokpeiTHst MAXMIN.
N-BepUIMHHOTO rpada P Buna «paccTossHUE JO
MapoCoYETaHUSIMU MJICaJIbHON TOYKNY.
3. Paznen 3. Tema 3.1 Teopus Teopus MoOrpemHocTi
Mertobt MOTPEIIHOCTH, Teopema Beliepmpacca. 6
4 penieHus BBIMYKJIasi U BOTHYTast Brinykiiast u BoruyTas
SKCTPEMAJIbHBIX GbyHKIMH bynkuun. Meroaunka
3a1a4 Uit Tema 3.2 I'padpriueckuii | HAXOXKIAECHUS SIKCTpEMyMa
dyukomii u 3JIIT | meTon onTuMuU3anu Ha UHTEpBaJe. 3a1aun
qutst 3JII MPUBOJIALLNE K 3a1a4am
JIMHEHWHOTO
IPOrPaMMHUPOBAHUS
I'padmueckuit MmeTon
ontumMuzamy g 3J111
4, Pasnen 4. Tema 4.1 Ontumuszanug | IloHsITHE O YUCIEHHBIX 4
4 UucneHHble YHCIICHHBIMU METOJIaX ONTUMH3ALUU
METO/]IbI METOJaMu, METO/T Meroa n1uxoToMuUu
0e3yCIIOBHOMU U JUXOTOMMH M 30JI0TOTO | MeTo[ 30JI0TOr0 CEUSCHU
YCJIIOBHOM CCUCHUS Meton Herotona
ONTUMMH3AIINHU 4.2 Meton HeroToHa Meron Takepa-Kyna
n Meton Takepa-Kyna
HToro yacoB B 5 cemecrtpe: 18
Bcero: 18




4.2.3. JIaGopaTopHbIii NPAKTUKYM (HE MIPEIO0IaraeTcs)

4.24. llpakTnyecKkue 3aHATUS

HaumenoBanue Coaep:xkanue Bcero
Ne HaumeHnoBaHnmue q
Ne pasaesa NMPAKTHYECKOT0 acos
cemMecTp NPaKTHYEeCKOro (0D0)
n/n JUCHHUILIAHBI 3aHATHA
a 3aHATHA
1 2 3 4 5 6
Cemectp 5
5. 4 Paznmen 1. HudopmannonHas N3yunth 4
Beeneuue. TEXHOJIOT U] IOUCKA WHCTPYMEHTAJIbHBIE
OCHOBHBIE ONTHMAJILHOTO PEHIEHHs | BO3MOKHOCTH Microsoft
MOHATHS 3amaun | B CPene Microsoft Excel | Excel mns permenus 3amaq
ONTHMHU3AIIY ONTHMHU3ALIHHN:
UHCTPYMEHTapUH
«IOUCKA PELICHUI
6. 4 Pasznen 2. 3amava o Ha3HaueHnn | [ padudeckuii MeTox
Pewenne Pemute n peuieHus 3a1a4um O
ONITUMU3AIIMOHH | AaHAJTUTHUYECKH U Ha3HAUYCHMU. 2
BIX U peanu3oBaTh Ha JIunelinble pemaromue
MHOTOKpPHUTEpHAT | OJHOM U3 A3BIKOB MpaBuiia
BHBIX 33724 MPOrPaMMHPOBAHUS
Muorokputepuanshas | Haxoxnenune [IM, [IMA,
3aa4a o JIMHEHHAs CBepTKa
MapOCOYCTAHUSIX rpacueckas
ONTHUMH3ALHNSA . Ha
IIPHMEPE 3aJ1a4H O
Pemmuts PHMEpE 3]t 4
COBEPIIIEHHBIX
QHAJIMTUYECKU U
MapOCOYCTAHUSIX.
pean30BaTh Ha MyJIbTHUIITMKATHBHAS
OJIHOM M3 SA3BbIKOB L®. 1P Buga MINMAX
HporpaMMHUpOBaHNsA u MAXMIN. [1® Buna
«paccTosIHUE 10
HJICATLHOM TOUKH).
ANTOPUTM pelIeHuUs [MpusIUn
3a1a4u 0 3aME€Hax OIITUMAJIBHOCTHU 4
aBTOMOGI/IHSI JTUHAMHUYECKOI'O
IIPOrpaMMUPOBAHMUSL.
[IporpammupoBanue
3aJ1a4U 3aMEHBI BrmaucnurenpHas cxema
00opyI0oBaHUs Ha Al na npumepe
OJIHOM U3 S3BIKOB PCLICHHA 3812491 O
IIPOrpaMMUPOBAHHS 3aMeHe 000pyIOBaHMs
7. 4 I'paduueckuit meTon ITocranoBka 3anaun
Paznen 3. pelIeHus 3a1a49 JIMHEMHOM ONTUMHU3AINU
Merozb! JIMHEWHOTO [Ipumepsl 3aa4
peleHust POrpaMMHUPOBAHHS 3K°H0MHKP3’HIEIPHBOMMH6
3KCTPEMAITbHBIX K 3afiaqaM JL1|
I'padmaecknii meTox
3a1a4d s [IporpamMmmupoBanue N 20
(1) o 3HH pCHIeHI/Iﬂ HpOCTeI/IHII/IX
YHKIUN U rpad4ecKoro MeToja sanad JIIT

pewienus 3ana4 JIIT Ha
OIHOM U3 S3BIKOB
MPOrpaMMUPOBAHUS




8. 4 Paznen 4. MeToa IUXOTOMHH YucaeHHbIE METOBI
YucneHHbIe MeTtoz 30510TOTO ONTUMU3ALUY.
METOIBI CeUCHHS ANTOPUTMBI X PEUICHUS
0e3yCIOBHOU U Meron Hetorona TexcTe! mporpaMm Ha 20
YCIIOBHOU Merton Takepa-Kyna ONHOM H3 A3BIKOB
MPOrpaMMHUPOBAHUSI
OIITHMH3AIU
Hroro yacos B 5 cemectpe: 54
4.3. CAMOCTOSATEJBHASA PABOTA OBYYAIOLIET'OCA
No Ne HaumeHnoBaHue Bceero
/ pa3nena Buasr CPO 4acoB
| cemectpa JTUCHHUILITHHBI ((01010)]
1 2 3 4 5
Cemectp 5
1. 4 Pasgnen 1. Beenenue. ITpopaboTka NeKuii - BKIIIOYaeT YTCHUE 8
OCHOBHBIE TOHSITUSA KOHCIICKTa J'IeK].IPIﬁ, HpO(beCCHOHaHLHOﬁ
3a71aun JIUTEPaTyPhl, IEPHUOAMUCCKUX U3TAHHUIA.
ONTUMU3ALNHI HOI{I‘OTOBK& K IPaKTUYCCKUM 3aHATUAM
BrlnonaHeHue 3aaHusl 10 IOATOTOBKHU K
nexisaM. [ToaroToBka K NpakTHIECKUM
3aHATUA. HOZ[FOTOBKa K TECTOBOMY
KOHTPOITIO
2. Pasnen 2. Pemntenne N3yueHre KOHCIIEKTa JeKIUH ist 8
OITHMH3AIMOHHBIX 1 BBIMTOJTHCHHU S MHIUBUAYAITbHBIX 33JaHUH IO
MHOPOKpI/ITepI/IaJILHLIX IMPAKTUYCCKUM 3aHATHUA.
3a7au PaboTa ¢ TeKIIHOHHBIM MaTePHAaIoM, TIOUCK U
0030p TUTEpaTyphl U FIMEKTPOHHBIX
HCTOYHUKOB MH(OPMALIUH 110
WMHIMBUIYaJbHO 3aJIJaHHOH MpobiemMe.
Brinonnenne qoManiHux 3agadui Mo
IMPAKTUYCCKUM 3aHATHA. HO}IFOTOBKa K
TECTOBOMY KOHTPOJIIO
3 4 Pasznen 3. Metonsl W3yyeHune KOHCIIEKTA JIEKIIU ISt 8
peleHus BBIMOJIHEHUS WHANBUAYATbHBIX 38 JaHUH 1O
SKCTPEMAJIbHBIX 3a7ay | MPAKTHYCCKHUM 3aHSTHS.
s gyHKumii u 3J11 PaboTa ¢ TeKIIHOHHBIM MaTepPHaIoM, TIOMCK U
0030p TUTEpPaTyPhI U DIEKTPOHHBIX
HCTOYHUKOB WH(POPMAITUH 1O
WHANBHYyaJbHO 3aJaHHOH mpo0IemMe.
BrinosaHenne qomMaliHux 3agaHuil o
MPAKTUIECKUM 3aHATHs. [I0AroTOBKA K
TECTOBOMY KOHTPOJIIO
4. 4 Pa3nen 4. YucineHuble BrinosiHeHUE 33JaHUS 110 TOATOTOBKHU K 10
METOIbI 6egyc JIOBHOU nekuusaM. [loaroroBka k MPAKTUICCKUM
U YCIIOBHOM SaHATHA.
ONITHMH3AIIH IIpopaboTKa JIEKITHi - BKIIOYACT YTCHUE
KOHCIIEKTA JICKIUI, MPOGECCUOHATBHOM
JUTEPATYPbI, IEPUOTUUCCKUX U3IAHUM.
IToroTOBKA K TECTOBOMY KOHTPOJIIIO
HToro yacos B 5 cemecrtpe: 34




S. IHEPEYEHD YYEBHO-METOAUYECKOI'O OBECIIEYEHMUSA JJIA
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINXCS O JUCHUILJIMHE

5.1. Meroanyeckue YKa3aHMsA JJsi TNOATOTOBKH O0y4almMXCs K JIEKIHOHHBIM
3aHATHAM

JlexM COCTaBIISAIOT OCHOBY TEOPETHYECKOTO OOyuYeHHs U JAl0T CHCTEMaTH3HpPOBAHHBIC
OCHOBBI HAYYHBIX 3HaHHUI MO JUCIMIUIMHE, PACKPBIBAIOT COCTOSIHHME WM TMEPCHEKTUBBI Pa3BUTHS
COOTBETCTBYIOLIEH 007acTH HAyKH, KOHLEHTPUPYIOT BHHUMaHHE OOyd4aromuxcs Ha HauOolee
CIIOKHBIX M Y3JIOBBIX BOIPOCAX, CTUMYJIHUPYIOT UX aKTHBHYIO MO3HABATEIbHYIO AESITEIbHOCTD U
CHoCcOOCTBYIOT (HOPMUPOBAHHUIO TBOPUECKOTO MBIIIUICHHUS.

BenymuM MeTonoM B JIEKIMH BBICTYHNAeT YCTHOE H3JIOKEHHE Y4YeOHOro marepuana,
COIIPOBOYXAAOIIIEECs UCIIOIB30BaHUE MYJIbTUMEINA allapaTyphbl.

Jlexmus siBisieTCst MCXOHOM (OpMOM BCero y4eOHOro IMpoliecca, UrpaeT HaMPaBIISIONIYIO
U OPraHu3yIOUIYI0 POJb B CaMOCTOSITEIBHOM H3Y4YEHMM IpeaMera. BakHeimias poib JEKUUU
3aKIJII0YAETCs B JIMYHOM BO3JICHCTBUU JIEKTOPA HA ay JUTOPHIO.

OcHOBHasi TUIAaKTUYECKas Ieb JIGKIUU - 00ecredeHne OpUEeHTHPOBOYHON OCHOBBI IS
nanbHENIIero ycBoeHus yuyeOHoro matepuana. [loctpoenne neknwii mo aucturinHe «OCHOBBI
(YHKIIMOHAJIBLHOTO aHAJIM3a» OCYIECTBIIAETCS HAa OCHOBE IMPUHIMIIOB HAyYHOCTH (MPEAIOJaraet
BOCIUTAHHME JTUATEKTHYECKOTO MOIX0/1a K U3y4aeMbIM IIpeIMeTaM U SIBJICHUSM, THaJIeKTHYECKOrO
MBILUIEHUS, (HOPMUPOBAHHE MPABWIBHBIX MPEACTABICHUH, HAYYHBIX MOHATUI M YMEHHUsS TOYHO
BBIPA3UTh UX B OIPENEICHUSIX U TEPMUHAX, IPUHSTHIX B HAyKe)

Ha nexuusix packpbIBarOTCs OCHOBHBIE TEOPETUYECKUE ACTIEKTHI, MPUBOIATCS MPUMEPHI
peaM3aly Ha MPaKTHUKE, OCBEIIAeTCsl JOCTUTHYTHIH YPOBEHb (popManu3alun AeATeIbHOCTH MO
aBTOMATH3ALMU ITPOLIECCOB.

Creunguyeckoil 4epToil M3y4yeHHs] JTAaHHOTO Kypca SBISETCS TO, YTO NPUOOpETEeHHe
YMEHUH U HaBBIKOB pabOThl HEBO3MOXXHO 0€3 CHCTeMaTHMYeCKOW TPEHHUPOBKH, KOTOpas
OCYIIECTBIISICTCS Ha MPAKTUYECKUX 3aHATHUSAX.

OcHOBHOE BHUMAaHHE B JIEKIUH COCPEJIOTaYMBAECTCd Ha TJIyOOKOM, BCECTOPOHHEM
PacKpbITUU TJIaBHBIX, Y3JIOBBIX, HanOoOJiee TPYJHBIX BOIPOCOB TEMbl. YK€ Ha Ha4yaJbHOM 3Tare
MOJATOTOBKHM JIEKIIMU PELIAETCS BOIIPOC O COOTHOLICHUH MaTePHaIOB YUeOHUKA U JIEKLIUH.

Jist Toro uToObl Jekumst st oOydaromierocs Oblla MPOXYKTUBHOM, K HEW HAA0
roroBuThCs. [IoAr0TOBKA K JIEKIIMM 3aKJIFOYAETCS B CIETYIOIIEM:

- Y3HaTh TeMY JICKITUH (TI0 TEMaTUYECKOMY IIJIaHy, 110 HH(OPMAIUH JIEKTOpa),
- IPOYMTATh YUEOHBIM MaTepHal 1o yueOHUKY U y4eOHBIM IIOCOOUSIM,

- YSICHUTh MECTO M3y4aeMOi TeMbI B CBOEH NMPO(heCcCHOHAIBHONW NOATOTOBKE,
- BBIIIUCATh OCHOBHBIE TEPMUHBI,

- OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI IO TEME JICKIIUH,

- YSICHUTB, KaKHe y4eOHbIE 3JIEMEHThI OCTAIUCH HESCHBIMH,

- 3aIKMcaTh BOIPOCHI, KOTOPbIE MOXKHO 33J1aTh JIEKTOPY Ha JIEKLIUH.

B Xone JEeKIMOHHBIX 3aHATHH O0O0ydYaromuiics OJKEH BECTH KOHCIEKTHpPOBaHHE Y4eOHOTO
MmaTepuana. OOpamaTh BHUMaHHE Ha KaTeropuu, (OPMYITHUPOBKH, PACKPBHIBAIONINE COJACPKAHUE TEX
WIM UHBIX SBJIEHUH U TPOIECCOB, HAy4HbIE BHIBOJABI W MPAKTUYECKUE PEKOMEHJAluH,
MIOJIOKHUTEIIBHBII OMBIT B OPATOPCKOM HCKyccTBE. JKenaTrenbHO OCTaBUTh B PA0OYMX KOHCIIEKTaX MOJI,
Ha KOTOpBIX JielaTh TOMETKM M3 PEKOMEHJIOBAHHOW JIMTEPATypbl, AOMOJHSIOIIUE MaTepuas
IIPOCIyLIaHHOM JIEKIMH, a TAKXKE MOJYEPKUBAIOIINE OCOOYI0 BaXKHOCTh TEX WJIM MHBIX TEOPETHUECKUX
MOJIOKEHUU. 3a/aBaTh MPENoJIaBaTel0 YTOYHSIONIME BOMPOCHI C LEIbI0 YSCHEHHUS TEOPETHUECKHUX
IIOJIOKEHUH, Pa3peIleHNs] CIIOPHBIX CUTyalUd.YKa3aHUs 110 KOHCIIEKTUPOBAHUIO JIEKLUN:- HE HYXKHO
CTapaThCsl 3amucaTh BeCh MaTepHall, O3BYUEHHBI mpenogaBaTteneM. Kak mnpaBuiio, JIEKTOPOM
JIEJIal0TCA aKLIEHThI Ha KIIIOYEBBIX MOMEHTaX JIEKLIUHU AJIs Hauyajla KOHCIIEKTUPOBAaHUS;

- KOHCIIEKTHPOBaHHE HEOOXO0IMMO HAYMHATh MOCJIE OTJIAllIeHHEM TJIaBHOM MBICIIN JIEKTOPOM,
nepeJl HauajaoM ee KOMMEHTHPOBaHMUS;



- BBIJICJICHHE VIABHBIX MbICJIEH B KOHCIIEKTE JIPYTMM LIBETOM LI€JIECO00Pa3HO MPOU3BOAUTH BHE
JIEKIIVH C LIEJIBbI0 COKPAILEHNs] BPEMEHH HAa KOHCIIEKTUPOBAHUE HA CaMOM JIEKIIUH;

- IPUMEHEHUE COKPALICHUI IPUBETCTBYETCS;

- HY’KHO M30eraTh JUIMHHBIX U CIOXKHBIX PACCYKICHUH;

- JIOCJIOBHO€ KOHCIEKTHPOBAaHUE OTHHUMAaeT MHOTO BPEMEHH, I03TOMY HEOOXOJIMMO OIyCKaTb
(bpa3bl, IMEIOIINEe BTOPOCTETICHHOE 3HAYCHNE;

- €CIIM B JIEKI[MM BCTPEUYAIOTCS HEU3BECTHBIE TEPMMHBI, JIyYIlle BCETO OTMETUTh Ha MOJIAX HX
CYILIECTBOBAaHUE, OCTaBUTh MECTO JJIA MX MOSCHEHUS M B KOHIIE JIEKIIMU 33]1aTh YTOUHSIOUIUI
BOIIPOC JIEKTOPY.

KoHncnektupoBanue M peneH3upoBaHHE, TaKUM 00pa3oM, 3TO MPOIECC BHIACTICHUS OCHOBHBIX
MBICIICH TEKCTa, €r0 OCMBICIICHUS M OIICHKHU cojepKaimieiicss B HeM uHpopmarnmu. JlaHHBIA BU
yueOHOI pabOoThI SBISETCS BUAOM HHIWBUIYabHON CaMOCTOATEIBHON pabOTHI 00yUaroierocs.

5.2. Meroauyeckue yKa3aHusl JJI NMOATOTOBKH OOYYalOIIMXCH K NPaKTHYeCKUM
3aHATHAM

B mpomecce moAroTOBKM M MPOBEACHUS NMPAKTHUECKUX 3AHATHHA OOYYaroIIuecs 3aKperuisioT
MOJTyYeHHbIE paHee TEOPeTHUECKUe 3HAHUS, MPUOOPETAIOT HABBIKK HX MPAKTUYECKOTO
MPUMEHEHHS, OTBIT PALMOHAIBHOM OpraHu3ay y4eOHO! paboThl, TOTOBATCS K cade dK3aMeHa.
[TockOIBKY aKTMBHOCTH Ha MPAKTHUYECKUX 3aHATHAX SBIISIETCS MPEIMETOM BHYTPHUCEMECTPOBOTO
KOHTpPOJISI €r0 NPOABMKEHHS B OCBOEGHHUHU Kypca, MOATOTOBKAa K TaKUM 3aHATUSAM TpeOyeT
OTBETCTBEHHOI'O OTHOLLEHUS.

IIpy MoAroToBKe K 3aHATHIO B IEPBYIO OY€penb JOJDKHBI MCIOJIb30BaTh MaTephall JEKUUN U
COOTBETCTBYIOIIMX JINTEPATYpPHBIX HCTOYHUKOB. (CaMOKOHTpPOJb KadecTBa IOATOTOBKH K
KQKJIOMY 3aHATHIO OCYILECTBIIAIOT, IIPOBEPss CBOM 3HAHUS M OTBEYas Ha BONIPOCHI A
CaMONPOBEPKH 110 COOTBETCTBYIOLIEH TEME.

BxogHOW KOHTpPOJIB OCYHIECTBISETCS IPENOAABATEIEM B BHJE IPOBEPKM M aKTyaIu3alUH
3HaHHUH 00yYaOIUXCs 10 COOTBETCTBYIOILEH TEME.

BBIXOHOM KOHTPOJIb OCYLIECTBIISETCS IPENOoJaBaTeIeM IIPOBEPKOM KaueCTBa U IOJHOTHI
BBITIOJTHEHUS 3aaHus. [I0AroTOBKY K MPAaKTHUECKOMY 3aHSATHIO Ka)Ibli 00y4YarouIuiics 10JKeH
Ha4yaTh C O3HAKOMJIEHHS C IUIAHOM IPAKTUYECKOTO 3aHATHUS, KOTOPBIM OTpaXkaeT CoAepKaHUE
MPEAJIOKEHHON TeMbl. THiaTeNbHOE MPOAYMBIBAHNUE U W3YUYEHHE BOIPOCOB IJIAHA OCHOBBIBAETCS
Ha TpopabOTKE TEeKyILIero marepuaiga, a 3aTeM H3ydeHHe O0sS3aTeNbHOW W JIOMOJHUTEIHHON
JIUTEPATYPhI, PEKOMEHIOBAHHOM K TAaHHOU TEME.

Bce HOBbIE MOHATHA MO0 M3y4aeMOil TeMe HeoOXOIUMO BBIYYHTh HAaU3yCTh M BHECTU B
TJIOCCapuii, KOTOPBIN 1es1eco00pa3HO BECTH ¢ CaMOro Havayia u3ydeHus Kypca. Pesymprar Takoi
paboThl JOMKEH TPOSBUTHCSA B CHOCOOHOCTH OOydYaromierocss CBOOOJHO OTBETHTH Ha
TEOPETUYECKHE BOIMPOCHI, €r0 BHICTYIUIEHUU U YYaCTUU B KOJUIEKTUBHOM OOCYKJIEHHH BOIIPOCOB
M3y4aeMOM TeMbl, IPAaBUILHOM BBIIIOJHEHUM NTPAKTUUECKUX 3aJaHUM.

[Ipennaraercs cnenyromas OnopHas CXeMa MOJArOTOBKH K MPAKTUYECKUM 3aHATHSM.

1. O3HakoMJIEHHE C TEMOM MPAKTUYECKOro 3aHsATHs. BbliaeneHue riaBHOro (OCHOBHOM
TEMbl) U BTOPOCTENEHHOT0 (MOpa3/ielibl, YaCTHBIE BOIIPOCH! TEMBI).

2. OcBOEHHE TEOPETUYECKOr0 MaTepuana 1o TeMe ¢ ONOpOoW Ha JIEKIMOHHBIM Marepual,
y4eOHUK U Jpyrue yueOHble pecypchl. CamMoIlpoBepKa: MOCTaHOBKA BOMPOCOB, 3aTParuBarOIINX
OCHOBHBIE TEPMUHBI, ONIPEIEICHUSI U MTOJIOKEHUS IO TEME, U OTBETHI HA HUX.

3. BrimonHenue mpakTuueckoro 3aaaHusa. OOHapy)XeHHE OCHOBHBIX TPYIHOCTEH, HX
pelIeHre C TIOMOIIBIO JIOTIONHUTENIFHBIX WHTEIICKTYAIbHBIX YCHWIMH W/HMIM TOAKIIOYCHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB HH(OPMAIIUH.

OOyuaronuiicst Ipy MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO MOYKET KOHCYJIBTHPOBATHCS C
MIPENOIaBaTENIEM U MOIY4YaTh OT HETO HABOJSIINE Pa3bsICHEHUS, 3aJaHUs JUIsl CAMOCTOSATEIbHON
paboTEL.

JlunakTuyeckue UeNu MPaKTUUYECKOro 3aHsATHs: YIIIyOleHHe, cucTeMaTH3anmus |
3aKperieHNe 3HaHWM, MpeBpalleHne UX B YOSKICHHS; NPOBEpKa 3HAHWIA; IPUBUTHE YMEHUH U
HABBIKOB CAMOCTOSITENILHOM pabOThl C KHUTOM; pa3BUTHE KYJIbTYPHI peur, GOpMUPOBAHNE YMEHUS



apryMEHTHPOBAaHO OTCTAaMBaTh CBOIO TOUKY 3PEHUS, OTBEUaTh HA BOIPOCHI CIIyIIATeNeH; yMeHHE
CITyIIaTh IPYTUX, 33]]aBaTh BOIPOCHI.

3amaun:  CTUMYJHMPOBATh  PEryJNsApHOE  H3y4YeHHE  MPOTPaMMHOTO  MaTepuana,
NEPBOMCTOYHUKOB; 3aKPEIUIATh 3HAHMSA, TOJyYCHHBIE Ha YPOKE M BO BpPEMs CaMOCTOSTEIbHOU
paboThI; oboramarhk 3HaHUSMHU Onarojgaps BHICTYIUICHHSM TOBAPHUILEH M YYWUTENs Ha 3aHITHH,
KOPPEKTUPOBAThH paHee MOyYCHHBIC 3HAHUSL.

OyHKIIUN TPAKTUYECKOTO 3aHATHUS:

-yueOHast (yriyOiaeHue, KOHKpeTH3alus, CUCTeMaTH3allii0 3HaHUl, YCBOGHHBIX BO BpeMs
3aHATHUH U B MPOLIECCE CAMOCTOATENbHOM MOJATOTOBKH K CEMUHAPY);

- pas3BuBaromias (pa3BUTHE JIOTUYECKOTO MBILIUICHUS Yy4yallUXcs OO0y4aroImuxcs,
npuoOpeTeHne WMH yMEHUH paboTaTh ¢ pasIUYHBIMU JIUTEPATYPHBIMH HCTOYHUKAMH,
(dbopMHpoBaHNE YMEHHI U HABBIKOB aHaIM3a (PaKTOB, ABJICHUM, TpoOIeM U T.1.);

- BOCHHTAaTeNbHAs (BOCHHTAHHUE OTBETCTBEHHOCTH, pPabOTOCIOCOOHOCTH, BOCHHUTAHUE
KyJIBTYPbl OOLICHUS W MBIIUICHUS, TPUBUTHE WHTEpEca K M3YYEHHIO MpeaMera, popMUpOBaHUE
NOTPeOHOCTH pallMOHATM3AMK W Y4eOHO-TIO3HABATEILHOW JESITEIBbHOCTH W  OpraHU3alHuu
7ocyra)

- JIMarHOCTHYECKas -KOPPEKIHOHHYI0O M KOHTPOJIHUPYIOMIYI0 (KOHTPOJb 32 KadyeCTBOM
YCBOCHHUSI OOy4YalOMMMUCS y4eOHOTO MaTepuana, BBISIBICHHE MPOOENOB B €ro YCBOCHHU M HX
IIPEOJI0JICHUS] )

- OpraHu3alys CaMOCTOSITeNbHOH paboThl O0Oy4aloIIMXCS COACPKHUT OOBSICHEHHE
COAepKaHMs 33/a4M, METOJUKH €ro BBIIOJHEHHS, KPAaTKyI0 AaHHOTAIMIO PEKOMEHOBAaHHBIX
MCTOYHHUKOB MH(POPMALIUH, IPEUIOKEHUS 110 BHIIOJTHEHUIO WHANBUIYAIbHBIX 33aHUH.

5.3 MeToanuyeckne yKazaHHs 110 CAMOCTOSITEJIbHOM padoTe 00y4aronuxcs

CaMocTtosiTennbHast ~ paboTa  OOyYarOIMXCS  MPEAINoJiaraeT  pasiudHble  (HOPMBI
WHIAVUBUAYATbHON yYeOHOW JEeATCIBHOCTH: KOHCIICKTUPOBAHUE HAYYHOW JIUTEpaTyphbl, cOOp
aHaM3 TpakTudeckoro matepuana B CMMU, mpoekTupoBaHWE, BBITIOJHEHUE TEMATHUYECKUX U
TBOPUYECKHUX 3aJaHWii W mp. BeiObop (opM M BHIOB CaMOCTOSTEILHOW PabOThI OMpEICIIIeTCs
WHIANBUAYATbHO-IMYHOCTHBIM ~ TIOJXOJOM K OOYYeHHIO COBMECTHO IIperojaBaTelieM U
00y4JaroImmuMcs.

5.3.1. MeToanyeckue yKa3aHus 110 MOAr0TOBKeE K KOJUIOKBUYMY.

IToaroToBka K KOJUIOKBUYMY HaUMHAETCsI ¢ KOHCYJIbTALUK MPENOAABATENs, HA KOTOPOH OH
pa3bsICHAET pa3BEPHYTYI0 TEMAaTHKy NpOOJeMbl, PEKOMEHIYET JIMTepaTypy IUIsl W3y4eHUs Hu
00BsICHAET U OOBSCHSET NPOLENYPY IPOBEIECHUS KOUIOKBUYMY.

[TonroToBka BKIIOYaeT B ce0s H3y4YeHHE KOHCIEKTa JIEKUUH, PEKOMEHIOBAaHHOMN
JUTEpaTyphl U (110 YKa3aHUIO MpenoaBaress) KOHCIIEKTHPOBAHHE BAKHEUIITNX HCTOUHUKOB.

KonnokBuym npoBoautcs B (opMe MHAMBUIYAIBHOM Oeceibl ¢ KaXIbIM 00Yy4aromuMcst
unu Oecenpl B HeOompmux rpymmax (3-5 denoBek). OOBIYHO MperojaBaTesb 3a7aeT HECKOJIBKO
KPaTKUX KOHKPETHBIX BOIPOCOB, MO3BOJISAIOIINX BBIICHUTH CTETIEHb JOOPOCOBECTHOCTH PabOTHI €
JUTEPaATypoi, KOHTponHpyeT KoHcmekT. [lanee Oonee moapoOHO oOCykmaercs Kakas-I1n0o
CTOpPOHa MPOOJIEMBI, YTO TO3BOJIAET OLEHUTHh YPOBEHb MOHMMaHusA. OOyuarommmcs aaercs
BO3MOYKHOCTh BBICKA3aTh CBO€ MHEHHWE, TOUYKY 3PEHHS, KPHUTHUKY IO ONPEICICHHBIM BOIPOCAM.
ITpu BeIcKa3bIBaHUM TPEOYETCS ApIryMEHTUPOBAHHOCTh U 0OOCHOBAHHOCTH COOCTBEHHBIX OILIEHOK.

5.3.2. MeToauvecKue YKa3aHus M0 MOAT0OTOBKE K TeCTOBOMY KOHTPOJIIO.

TecTel — 3TO BOIIPOCH! WM 3aaHMs, IPEyCMaTPUBAIOIINE KOHKPETHBIN, KPATKUM, YETKUN
OTBET Ha UMEIOIUECS ITAJIOHBI OTBETOB.
[Tpu caMoCTOATENHHOM MOATOTOBKE K TECTUPOBAHHIO 00yUaIoIeMycst HEOOXOIMMO:



a) TOTOBACH K TECTHPOBAaHUIO, MpopadoTaiiTe WHGOPMAIMOHHBI MaTepual o
mucuumiuHe.  [IpokoHCYynbTHpYHTECH € MpenojaBaTesieM II0 BOMPOCY BbIOOpa y4eOHOI
JUTEPATYPHI,

0) 4eTKO BBIICHHTE BCE€ YCJIOBHS TECTHPOBAaHUS 3apaHee. BbI JOIKHBI 3HATh, CKOJBKO
TECTOB OyJeT MpeJUIoKEeHO, CKOJIbKO BPEMEHH OTBOJUTCA Ha TECTUPOBAHHE, KaKoBa CUCTEMa
OLIEHKH Pe3yJIbTAaTOB U T.]I.

B) mpucTynas K paboTe c TecTaMH, BHHUMATEJIbHO U JIO KOHIA IPOYTUTE BOMPOC H
npejaraéMble BapHaHTbl OTBETOB. BpiOepuTe mNpaBUibHBIE (MX MOXET ObITh HECKOJIbKO). Ha
OTJIEIHHOM JINCTKE OTBETOB BBHIMUIINUTE ITU(PY BOMPOca U OYKBbI COOTBETCTBYIOIIUE MPABUIBLHBIM
OTBETaM;

') €CJIM BCTPETUIIU YPE3BbIYaiHO TPYIHBIM BOMPOC, HE TPAThTE€ MHOT'O BPEMEHH Ha HETO.
[lepexoaute K IpyruM TectaM. BepHuTECh K TPYJHOMY BOIIPOCY B KOHIIE.

1) 00513aTeTbHO OCTaBbTE BpeMs ISl POBEPKHU OTBETOB, YTOOBI M30€kKaTh MEXaHHUECKUX
OLINOOK.

5.3.3 MeToanueckne yKa3aHus 10 BbINOJTHEHUIO pacueTHO-Tpaduyeckasi padoTbl

PacuerHo-rpaduueckas pabota odopmiisieTcs B pacleyaTaHHOM WIH PYKOIHCHOM
BapuanTe. Homep BapuaHnTa BbIOMpaeTcs M0 MOPSIKOBOMY HOMepy cnucka oOyuvatomuxcs. PI'P ¢
JApYTUM HOMEpPOM BapuaHTa HE 3a4UTHIBAIOTCA. PaboTa BBIMONHSETCA aKKypaTHO, B CiIydae
PYKOIIMCHOTO 0(OpMIIEHUS UTEHHUE €€ HE I0JIKHO BBI3bIBATh 3aTPYJHEHUH.

PI'P noskHa COCTOSITH M3 TUTYJIBHOTO JINCTA U OCHOBHOM 4acTH. J[omycKaeTcs: BKIOYEHUE
B paloTy MNpHIOKEHHH, colepxkalux TaOJaulbl, PUCYHKH, MOJyuyeHHble Ha KommbioTepe. Ha
TUTYJILHOM JINCTE 0053aTEIbHO YKa3blBaeTCs HauMeHoBaHue quciuiuinabl, @O oOyuaromerocs,
rpynmna, BapuanT 3aaanus, @O npenoxasarens. BoimonHenHas u opopmienHas pabora JomKHA
OBbITh MPEJCTABJICHA IPETIOAABATENIO HE T03/1Hee, ueM 3a 10 gHel 10 Havyasia CeCCHH.

B ocnoBHoi1 wactu PI'P 110 pemenus kax 1o 3a71auu TOMKHbI OBbITH IPEICTABICHbI
cOOCTBEHHbBIE JaHHbIE: BAPUAHT 3aJaHusl, POPMYJIUPOBKA 3a/1aHuUsl, YUCIICHHbIC 3HAUCHMUSI,
COOTBETCTBYIOIIME CBOEMY BapuaHTy. [lanee T0KHO OBbITh MPEACTABICHO PEICHHE C
pactudpoBKoi GopMyIT U TTOCIIEIOBATEILHOCTH IeHCTBUIM. Bee BRIUMCIICHHS CHavana
IPEJCTABISAIOTCS B BU/E PACUETHBIX (OPMYJI, 3aTEM B (POPMYJIbI TOACTABIIAIOTCS UUCIICHHBIE
3HAYEHUS U 3aIKCHIBACTCS OTBET C YKa3aHUEM €IMHUI] U3MepeHUH (0€3 IPOMEKYTOUHBIX
pacueToB). Bee BeluncanTenbHbBIE IPOLIEYPBI CIEAYET IPOU3BOIUTH ¢ TOUHOCTHIO 110 0,01.

IIpomeskyTOUHAs aTTeCTALMSA

ITo uroram cemectpa nposoauTcs 3a4det. IIpu moAroToBke K caaye 3a4eta peKOMEHAYETCA
IIOJIB30BaThCA MAaTEpHATIAMHU JICKIIUM U IIPAKTUYECKUX 3aHATUH, U MaTepuaiaMu, U3y4YEeHHbIMHU B
XO0ZI€ TEeKYIIEH caMOCTOATENbHOM paboThl. 3a4eT MPOBOIUTCS B YCTHOM MIJIM MUCbMEHHOU (opMme.



5. OBPA3OBATEJIBHBIE TEXHOJIOT'NHU
Ne Ne
. Oo0pasoBaTe/ibHbIE Bcero
n/ | cemec | Buabl yueOHo# padoThI
I pa TEXHOJIOT U Yacos
(0®0)
1 2 3 4
Cemectp 5
1. 4 Jlexyus « PaznooOpasue IIpobnemnas, memoo 2
KPUTEPUEB ONITUMU3AIIIDY M03208020 WMYpMA
2. 4 Jlexyus « BekTopHas 1ieneBas Ilpobnemnas, memoo 2
GyHKIHSD M03208020 WMYPMA
3. 4 Jlexyusa « OCHOBHBIE MTOHATHUSA IIpobaemnas 4
MeTO/1a AMHAMHUYECKOTO Memoo  M03208020
MTPOTPaMMHPOBAHUSD) wmypma
4. 4 Jlexyus «IlokpeiTus IIpobnemnan memoo 4
N-BepIIMHHOTO rpada M03208020 Wmypma
MapOCOYETAHUSIMID)
5. 4 Jlexyusa «Teopus MOrpemIHOCTI IIpobnemuas 2
6. 4 Ipakmuueckoe 3anamue Tpenune Memoo
«[IporpammupoBaHue 3a1a4n M03208020 Wmypma 4
3aMeHBI 000PYIOBaHUS HA OTHOM
U3 SI3BIKOB IIPOrPaMMUPOBAHU
7. 4 Ilpakxmuueckoe 3ansmue «Meton | Tpenune 2
JTMXOTOMHI»
HToro yacoB B 5 cemectpe: 20




7. YYAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCLUITAHBI

7.1. IlepeyeHb OCHOBHOI M 1I0NIOJHUTEJIbHOM Y4e0HOI JINTepaTypbl

CnHcox OCHOBHOM JIMTEPATYPHI

1.

Kunkosa H.B. Meroasl ontumuzanuu cucteM : ydeOHoe mocoouwe / Kumkoa H.B.,
MenbaukoBa O.}O.. — Caparos : Aii [1u Op Menua, 2023. — 149 c. — ISBN 978-5-4486-
0257-3. — Tekct : onekrtponnsii // IPR SMART : [caiir] — URL:
https://www.iprbookshop.ru/72547.html . — Pexwum noctymna: 1yt aBTOpU3UP. MOJIb30BATENEH.
- DOI: https://doi.org/10.23682/72547

Metoner ontumuzanuu : yueOHoe mocodbue / E.K. EpmoB [u np.].. — Cankr-IletepOypr :
Cankr-IlerepOyprckuii rocyJapCTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIN yHUBEpcUuTeT, DbC
ACB, 2022. — 89 c. — ISBN 978-5-9227-0597-4. — Texkcr : anextponnslii / IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/63634.html. — Pexxum noctyna: a1 aBTOpU3up.
IIOJIb30BaTEICH

Munens A.A. MeToasl ontuMu3aiuu : yueoHoe mocodue / Murnens A.A., lllenectoB A.A.,
Pomanenko B.B.. — Tomck : ToMCkHii TOCYy1apCTBEHHBIN YHUBEPCHUTET CUCTEM YIPABJICHUS U
panuosnexTponuku, 2023. — 198 c¢. — Tekcer : snextponssiii / IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/72127.html. — Pexum pocryma: s aBTOPU3HD.
0JIb30BaTeNei

CnHcoK 10MO0JIHUTEIbHOM JINTEepaTypPhl

I.

MeToap! ONTUMHU3AINH : Y4€OHO-METOAMYeCKHil KoMIuieke / . — Anmartsl : Hyp-ITpunT, 2023.
— 128 c. — ISBN 9965-756-18-X. — Tekcr : anekrponnsiii / IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/67099.html . — Pexum noctyma: s aBTOPU3HD.
0JIb30BaTeNei

MeTo1pl ONTUMU3AIMH U TEOPUH YIIPABICHUS | METOAMUECKHUE YKa3aHUs K CAMOCTOSTEIbHON
pabore mo aucuuruMHAM «MeToabl onTHMHU3anuuy, «MaTeMaTH4ecKue METOIbl TEOPHH
ynpasienus» / . — Jlunenk : Jluneukuii rocyapcTBeHHBIN TeXHUUECKUil yHuBepcutet, ObC
ACB, 2023. — 18 c. — Texkct : anekrponnsii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/22891.html. — Pesxxum qoctyma: 11 aBTOpU3HP. MOJIb30BaTECH

[Tamuayak H.®. Mertoapl ontuMu3alMMA @ METOAMYECKHE YKa3aHUSA Ul IIPOBEACHUS
naboparopubix pabor / Ilamuayak H.®.. — Jlumenk : Jlumeukuit rocymapCTBEHHBIN
texanueckuid yHuBepcurer, IbC ACB, 2023. — 16 ¢. — Tekcr : snextponnsiii // [PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/74404.html. — Pexxum moctyna: s
aBTOPU3UP. [10JIb30BATEIEH

Penun C.B. Metozap! onTuMH3anuy : cOOpHUK 3a1a4 U ynpaxHenuii / Peaun C.B., 'anenuna
H.JI.. — HoBocubupck : HoBocuOUpckuii rocyJapCTBEHHbI TEXHUUYECKUI YHUBEPCUTET,
2022. — 54 ¢.— ISBN 978-5-7782-1688-4. — Texkcrt : anektponnsiii / IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/45389.html. — Pexxum pgoctyma: st aBTOpPHU3HP.
I10JIb30BAaTENEeH


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. IllepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTu « UHTEepHET»

1. DnexTpoHHO-0nbIMoTeuHas cuctema IPRbooks URL: http:// www.iprbooks.ru/OOO «Aii [Tu
Op Meauay

7.3. UndopManoHHbIe TEXHOJIOTHH, THIEH3NOHHOE ITPOrPAMMHOe o0ecnieyeHue

JIutieH3noHHOE MporpaMMHOE 00ecrieueHne PexBHU3UTHI TUIIEH3MIT/ JOTOBOPOB

MS Office 2003, 2007, 2010, 2013 Ceenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoyHas

Antusupyc Dr.Web Desktop Security Suite | JIutieH3nonHbIi cepTudUKaT
Cpok nevictBust: ¢ 24.12.2024 no 25.12.2025

KoncynpTanT Ilnroc Jorosop Ne 272-186/C-25-01 ot 30.01.2025 r.

[{udposoit oOpazoBaTenbHbIN pecypc JInnensuonnslil forosop Ne 12873/2511 ot

IPR SMART 02.07.2025 r. Cpoxk netictBus: ¢ 01.07.2025 r.
70 30.06.2026 1.

Becmtaraoe [10

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJINHbI
8.1. TpeGoBanus Kk ayauTopusimM (IoMelieHUSIM, MeCTaM) /1JIsl POBeIeHUs 3aHATHI

1. YueOnas ayniuTopus Ajs NPOBeIeHUs 3aHATHIi JIeKIHOHHOT0 TUIIA
CrienmanusupoBaHHasi MEOEb:

Kadenpa nacronpnas - 1mT., 1ocka MenoBas - 1mT., CTyibst — 65 mIT., mapThl - 341mT.
Texuuueckue cpeacTBa 00ydeHus, CIayxKalue Ui peocTaBiIeHus yueOHoNH nHpopMaIiuu
00JIbILION ayAUTOPHHU:

OKpaH Ha mTatuse — 1 wWr.

[IpoekTop — 1 mir.

HoytOyx — 1 .

2. Y4eOHast ayAuTOpHA 1JIsl NPOBEACHHUA 3AHATHI CEMHMHAPCKOI0 THIIA, KypPCOBOI0
NPOEKTHPOBaHMS (BBINOJHEHHE KYPCOBBIX padoT), rPyNNOBbIX M MHAMBHAYAJIbHBIX
KOHCYJIbTALMI, TEKYLIEr0 KOHTPOJISI U IPOMEeKYTOYHOM aTTecTalluu
Crnenuanu3upoBaHHas MeOeb:

Kadenpa nacronpHas - 1mt., focka MenoBas - 11IT., CTylbs — 65 WT., HapThl - 341T.
TexHuueckue cpeacTBa 00ydeHus, ciayxKalue Ui MpeocTaBiIeHus yueOHoH HH(opMauu
00JIBILION ayAUTOPHH:

OKpaH Ha mTatuse — 1 wWr.

[IpoexTop — 1 wr.

HoytOyx — 1 .

3. YueOHast ayauTOpHs Uil IPOBEACHUS 3aHATHIH CEMHMHAPCKOI0 THIIA, KYPCOBOI0
NPOEKTUPOBaHMS (BHINOJHEHHE KYPCOBBIX padoT), PyNNOBbIX M HHIMBHYAJIbHBIX
KOHCYJIbTALMIi, TEKYLIEr0 KOHTPOJISI U IPOMEeKYTOYHOM aTTecTaluu



http://www.iprbooks.ru/

CrienmanusupoBaHHasi MEOEb:

Kadenpa nacronpHas - 1mT., maptel - 3 110T., cTyNbs - S410T., 10CKa MeoBas - 1.

HaGop nemoHCTpanmmoHHOTO 000pyI0BaHUS U YIEOHO-HATISIIHBIX TOCOOMIA, 00ECIIeYNBAIOIINX
TEMaTUYECKHE UIUTIOCTPALIH:

IIpoekrop — 1 .

DKpaH pyJOHHBIN HACTEHHBIN — | mIT.

HoytOyx — 1 .

4. IlomeeHue 11l CAaMOCTOSATEIbHOM padoTHhI.

Otnen obcimy>)XxuBaHMS TIEYaTHBIMU W3AaHUSIMU

CrnemmanusupoBanHas mebenb:Paboune cromer ma 1 mecto — 21 mr.Crymess — 55 mr. Habop
JICMOHCTPAIMOHHOTO O0OPYJOBaHUS W Y4YEOHO-HAIVIATHBIX MOCOOUH, O0ECIICYMBAIOIINX TEMAaTUYCCKHUE
WIJTIOCTPALIMKU: SKpaH HACTEHHbIH — | mT.

[IpoexTtop — lmr. HoyTOyk — 11T,

HNndopmannonHo-6uomorpaguiecKkuii OTuer.

Crnenuann3upoBaHHas MeOeb:

Pa6oune cTomnst Ha 1 MecTo - 6 T. CTYbS - 6 IT.

KommnbroTepHasi TEXHUKA ¢ BO3MOXKHOCTBIO TIOAKIIIOUEHUS K ceTH «HTepHeT» 1 obecrieueHreM A0CTyna B
3JIEKTPOHHYI0 HH(POPMALIMOHHO-00pa3oBaTenbhyo cpeay PI'BOY BO «CeKarl'A»:

[Nepconanbueiii koMmnbioTep — 1. Cranep — 1 mr. MOV — 1 mr. Otaen o6cayKUBaHUS AIEKTPOHHBIMH
n3ganusamu Crienuani3npoBanHast MeOeb:

Paboune ctonel Ha 1 mecto — 24 mt. Ctynbs — 24 mr.

HabGop nemMoHcTpaumoHHOTO 00OpyZIOBaHMA M Y4YEOHO-HAIVIAHBIX  MOCOOMH, oOecrednBaronmux
TEeMaTU4eCKUe HIUTIOCTPALHH:

WNurepaktuBHas cucrema - 1 mr. Monutop — 21 mT. CereBodi TepmuHan -18 mrT. IlepcoHanbHbIA
kommbioTep -3 mt. MY — 2 mr. [IpunaTtep —1mr.

5. Dlomemenne s XpaHeHUWs] W NPOPUIAKTHYECKOT0 OOCHYKMBAHMSA Y4eOHOro

odopynoBaHus.
CneunanusupoBanHast mebenb: [lkagp — 1 mwT., cTyn -2 mWT., Kpecao KOMIBIOTEPHOE — 2 HIT., CTOJ
YIJI0BOM KOMIBIOTEPHBIH — 2 ImT., TyMOOYKH C KIOYOM — 2 1mT. YdeOHoe mocobue

(mepcoHanbHBINM KOMIBIOTEP B KOMILIEKTE) — 2 MIT.

8.2. TpeGoBaHusi kK 000pyAOBaHMIO PA00YHX MECT NMpenogaBaTe/s H 00y4aloIHuXCcs
Pabouee mecTo npenoaaBarens, OCHAIIEHHOE KOMITBIOTEPOM € J0CTYIIOM B MIHTEpHeT.

Paboune MecTa CTyI€HTOB, OCHAIIEHHBIE KOMITBIOTEPAMU C JOCTYTIOM B HTEepHeT,
IpeJHa3HauYeHHbIE U1 pabOThl B 2JIEKTPOHHON 00pa3oBaTeIbHOM Cpesie, U T.I1.
8.3. TpeGoBaHus K ceNMAJIN3MPOBAHHOMY 000PY10BAHUIO - HET



9. OCOBEHHOCTU PEA/IMBALIIMU JUCHUIIJINHBI 1JI1 THBAJIUIOB U JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

Jns  obecrieueHus 00pa3oBaHWs MHBAJIHIOB W OOYYAIOUIMXCS C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3JI0POBbsl pa3pabarbiBaeTcs (B cCiydyae HEOOXOIMMOCTH) aJalnTUpPOBAaHHAS
oOpa3oBaTenpHasl MporpamMma, WHAMBHAYaJbHBIN Y4eOHBIH IJIaH C y4eTOM OCOOEHHOCTEH HX
NCUXO(HU3MUECKOTO  Pa3BUTHA W  COCTOSHHS  3[0POBbS, B  YAaCTHOCTH NPUMEHSIETCS
WH/IMBUIYAIbHBIA MMOAXOJ K OCBOCHHIO TUCLUMIUIMHBI, WHAWBUIYaIbHbIC 3alaHus: pedeparTsl,
MUCHbMEHHBIC pabOTHl W, HAOOOPOT, TOJBKO YCTHBIE OTBETHl W JTUAJIOTH, WHIUBUAyaIbHBIC
KOHCYJIbTAIlMM, HCIOJb30BaHWE JUKTO(GOHA U JPYTUX 3alMCHIBAIOIIUMX CPEACTB  JJIs
BOCIIPOU3BEICHHS JICKIIHOHHOTO M CEMUHAPCKOTO MaTepHraa.

B mensx ofecredeHuss OOyYalOmMXCs WHBAIMIOB MW JIMII C OrPaHUYCHHBIMHU
BO3MOYKHOCTSIMH ~ 3JIOPOBbSI  KOMIUICKTYeTCsI  ()OHJ] OCHOBHOM y4eOHOH JHTEepaTypoi,
aIalTHPOBAHHOM K OTPaHUYCHUIO JIEKTPOHHBIX 00pa30BaTEbHBIX PECYPCOB, IOCTYI K KOTOPBHIM
opranu3oBan B BUIl Axagemuun. B OuOnmoreke MmMpoBOAATCS WHAWBUIAYAIbHBIC KOHCYJIbTAIIUU
JUISL TaHHOW KaTETOPHH TMOJIb30BaTeNeH, OKa3bIBAETCS MOMOIIb B PETUCTPALIMH U MCIIOJIB30BaHUU
CETEBBIX M JIOKAJIBHBIX JJIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB, MPEIOCTABIISIOTCS MECTa B
YUTATBHOM 3aJle.



[Tpunosxenue 1

®OH/]I OLIEHOYHBIX CPEJICTB
MO JUCLUIIJIMHE

«MeToabl ONTHMH3ALMID




1. HACITIOPT ®OHJAA OHEHOYHbLIX CPEJACTB 11O AUCHUIIVIMHE

«MeToabl ONTHMH3ALMID

1. KOMHeTeHHI/II/I, (])opanyeMble B ITPpOoHECCEe N3YUYCHUSA TNCIHUIIINHBI

Nupexc DopMyIMpOBKa KOMIETEHIIUN

I1K-1 CrnocoGeH  WMCHONB30BaTh  METOABI M MHCTPYMEHTAJbHBIE  CPEICTBA
UCCIIeIOBaHUS 00BEKTOB MPOPECCUOHATBHON 1EATEIbHOCTH

[1K-2 Crnioco6eH 000cHOBaTh NMPUHUMAaeMble MPOEKTHbIE PELICHUS, OCYLIECTBIIATD
MOCTAHOBKY M BBIIIOJHEHHE SKCIIEPUMEHTOB 110 MPOBEPKE MX KOPPEKTHOCTH H

2. Jransl GOpMUPOBAHHUA KOMIIETEHIIMH B IIPoLecce 0CBOCHMS AUCHMIIMHBI

OcCHOBHBIMH 3TanamMu (OPMHPOBAHMS YKa3aHHBIX KOMIETCHLUUH MpPU HU3YUCHHUU
00y4YarIMUMHCS JTUCUUIUIMHBL SBJISIOTCS MOCJENI0BAaTEIbHOE W3YUYEHHE COJEpKaTeIbHO
CBSI3aHHBIX MEXy co00M pa3nenoB (TeM) yueOHbIX 3aHsITUN. V3ydueHne kaxxaoro pasjena
(TeMbl) TpeamnoyaraeT OBJIAJEHHE OOYYAIOIIMMHUCS HEOOXOTUMBIMU KOMIIETEHIUSMHU.
PesynpraT artecranmu  oOydaloIIMXCS HA  pa3IMYHBIX 3Tanax (OpPMUPOBAHUS
KOMIIETEHLIUH MOKa3bIBA€T YPOBEHb OCBOEHUS KOMIIETEHIMM 00y4arOIUMUCH.

OtanHocTh (OPMUPOBAHUS KOMIIETEHLMI IPSIMO CBSA3aHA C MECTOM JUCLMILIMHBI B
o0pa3oBaTenbHON MPOrpaMMme.

Pa3nesbl (TeMBbI ) AUCHUIIIAHBI I1K-1 [1IK-2

Pa3nen 1. OCHOBHbIE METO/IbI PEILIEHUS + +
3a]1a4 ONTUMH3ALUN

Paznen 2. Metoabl penieHust + +
ONTHUMU3ALMOHHBIX U
MHOTOKPHTEPHUATBHBIX 33724

Pa3nen 3. Meroab! perienus + +
AKCTPEMaNIbHBIX 3a7a4 /Ui PyHKIUH U
3a]1a4 JIMHEMHOTO MPOTPaMMHUPOBAHUS

Paznen 4. UncneHHbIE METOIBI + +
0€3yCIIOBHOM U YCTIOBHON ONTUMU3ALIUN




3. UHaMKaTOpPBbI JOCTHKEHUS KOMIIETeHI[U I, (POPMHUPYEMBbIX B IIpolecce U3yYeHHU s TN CHUIIMHBI
ITK-1 Cnioco6eH ncnoip30BaTh METOAbI 1 HHCTPYMEHTAJIbHBIE CPE/ICTBA UCCIIEIOBAHUS 00BEKTOB MPOo(eccroHaIbHOM NesITeTbHOCTH

HHANKATOPBI IOCTH KEHHUS
KOMIMeTeHIUH Kpurepnu onennBanusi pe3yJibTaToB 00yUeHHst CpencrBa OleHUBaHMSI Pe3YJILTATOB
o0ydeHust
Hey/10BJIeTB Y10BJIETB XO0po1I0 OTJIHYHO Texymmit IIpomexyTounas
KOHTPOJTb aTTecTalys
I1K-1.8 IIpumenser He 3naer JleMOHCTpHUpyeT YaCTUUHbIE JlemoHcTpHUpyeT JleMoHCTpHpYET MONHOE PacuetHo- Ox3aMeH
IIpaBUJIa IIOCTPOCHUS MaTeMaTH4eCcKHe 3HAHMS MaTeMaTHYECKHUX 3HAHUS 3HaHHE MaTeMaTHYECKUX rpaduyueckas
MaTeMaTH4eCcKUX MOJeIeH METO/IbI pEIICHUS METOJIOB pEIICHHS 33/1a4, MaTeMaTHIECKUX METO/IOB pEIICHHS 3314 pabota
3a71a4 ONTUMHU3ALNN 3a1a4 MaTeMaTH4eCKOro aHAIN3a 1 METO/IOB PELICHHS anreOpsl, U Beimosnnenne
MaTeMaTHIECKOTO MaTeMaTH4eCcKHe METObI 1 3ama4 u MaTeMaTHIECKHE METOIbI MPaKTUIECKUX
aHaIM3a u MOJIETIN JIJISl pETIEHUS MaTeMaTHIECKHE Y MOJIENN JUTS PEIICHHS pabot
MOZIEINPOBAHHS. HCCIIE0BATEIbCKUX U METO/MBI ¥ MOJETH IS | MCCIE0BATENbCKUX U KOJIOKBHYM
IIPOCKTHBIX 337134 peleHns MPOEKTHBIX 337124 TECTUPOBAHHE
HCCIICIOBATEIbCKHUX U
TIPOEKTHBIX 33134
IIK-1.9 Ucnons3yer He ymeer u He roToB He nonzocteio ymeet YMeeT 000CHOBaHHO T'otoB u ymeer PacuetHo- Ox3aMeH
METOJbI MAaTEMaTHUECKOTO 000CHOBaHHO 000CHOBaHHO BHIOMpATH, BEIOUpATBH, 000CHOBAHHO BEIOUPATH, rpadryeckas
IPOrpaMMHUPOBAHUS ITPU BBIOMPATH, J0pabaThIBaTh U IPUMEHSTh J0pabaThIBaTh U J0pabaThIBaTh U pabota
peleHny 3a1a4 JI0pabaThIBaTh U JUISL peTLICHUST MIPUMEHSATH JUIS TIPUMEHSATD JJIS1 PELICHUS KOJIOKBHYM
ONITHMH3AIIN MIPUMEHSATD IS HCCIIEIOBATEIbCKIX U penieHus HCCIIEIOBATEIBCKUX U Bemmonnenne
penieHus MIPOEKTHBIX 33714 HCCIIEIOBATEIbCKUX U | TIPOEKTHBIX 3a1a4 MPAKTHYECKUX
HCCIIE0BATEIbCKUX U MaTeMaTH4eCKHe METObI U MIPOEKTHBIX 3313 MaTeMaTH4ecKHe METOAbl | paboT
MIPOEKTHBIX 33/1a4 MOJIETIH, OCYIIECTBISTh MaTeMaTHIECKHE ¥ MOJZIEJIH, OCYILIECTBIISTH Tectuposanue
MaTeMaTH4ecKHe MPOBepKy QYHKIHMOHUPOBAHUS | METOJBI U MOJIETH, MPOBEPKY a€KBaTHOCTU KOJIOKBHYM
METOBI ¥ MOJICIIH, CHUCTEM OCYIIECTBIISATh MoJIeel, aHaTM3UPOBATh
OCYIIECTBIATH UX MIPOBEPKY pe3ynbTaThl
IIPOBEPKY a/IeKBaTHOCTH MOJIETTMPOBaHUS,
MoOJIeNeH, OLIEHUBATh HA/IE)KHOCTh U
aHaIN3MPOBATh Ka4ecTBO
Ppe3yJIbTaTHI (YHKIIMOHHPOBAHUS
MOJIEIINPOBAHMS, CHCTEM.
OLICHUBATh
Ha/Ie)KHOCTD U
Ka4ecTBO
(YHKIIMOHHPOBAHUS
CHCTEM.
[1K-1.10 Ilpumenser He Bnageer HaBbIkamu Bnaneer ornensHpIMM HaBblkamu | Briageer JeMoHCTpupyET MONHOE
METO/IbI TUCKPETHON MIPUMEHEHHUS IS MIPUMEHEHHUS TS PEIIeHHs COBPEMEHHBIMU BJIaJICHIE HaBBIKAMU Pacuetno- OKk3aMeH
OIITUMHU3AlWHN JI peIICHUA Pa3JINYHBIX 3aJ1a4 METOJaMHU 1 HaBbIKAMH MMPUMEHCHUA JIA pCIICHUA Fpaq)H‘-IeCKaﬂ
pa3pa60TKI/I MATCMATUYCCKUX OIITUMMU3AIIUHN MPUMECHCHUA UX IJIA pCHICHUHN pa3InYHbIX pa60Ta,
MaTeMaTHYEeCKUX MoelIel METOJIOB U peurenus 3aaay ONTHUMMU3AIMOHHBIX 3a4a4 Bremonnenue
OCYILIECTBICHHUE ONTHUMU3AIIMU. MOJIETTMPOBaHUS, OLIEHKH HPaKTUIECKUX
DY TN A ITO TTAATT A AT TX TAFATTAATD A nalAT




IIK-2 Criocober 060CHOBATH MPUHUMAEMbIE IPOEKTHBIEC PELICHUsI, OCYIIECTBIIATH TOCTAHOBKY M BBIIIOJIHCHUE SKCIICPHMEHTOB TI0
MPOBEPKE MX KOPPEKTHOCTH 1 3P (HEKTUBHOCTH

WH/IHKATOPBI
JAOCTHKEHUSI Kputepnu oneHnBaHusi pe3yJIbTATOB 00y4YeHHs CpencrBa OLleHUBaHMSI Pe3yJIbTATOB
KOMIIeTeHIMH o0yueHust
Hey/I0BJIETB YAOBJIETB X0po1I0 OTJINYHO Texymmii IIpomexxyTouHas
KOHTPOJIb aTTecTaIys
I1K-2.1. Pa3pabatsiBaer | He 3HaeT MaTemarndeckue JemoHncTpupyer JemMoHCTpUpyeT 3HaHUS JleMoHCTpHpyeT NOTHOE PacuerHo- Ox3aMeH
U yTIpaBIIseT IPOEKTaMH, | METOJBI PeIICHUs 3a1au YaCTHUYHBIE 3HAHUSA MaTeMaTH4YeCKUX METO0B 3HAaHUE NIPOrPaMMHOTO rpaduyeckas
U peann3yeT Ux c YIPaBICHUS IPOEKTAMU, K C | MaTeMaTHYECKUX peleHus 3a1a4 u o0ecrieueHns, METOI0B pabora
HCTIOIb30BaHHEM HCIIOJIb30BaHUEM I0/JIXO/IOB, METO/BI 1 MaTeMaTU4eCKUMU peleHus Beimonnenne
COBPEMEHHOTO COBPEMEHHOTO MOJIETIH IS PeIICHHS METOJaMH ¥ MOJIENISAMU ISt HCCIIE0BATENbCKUX U TIPaKTUYECKNX
MIPOrpaMMHOI0 MIPOrPaMMHOTO HCCIICAOBATECIECKUX U KOPPEKTHOTO HCCICIOBAHUS | NMPOEKTHBIX 3a1a4 pabot
obecrieyeHwsI. obecniedeHust MIPOEKTHBIX 33724 MIPOEKTHBIX 33134 KOJIOKBHYM
MaTeMaTHYeCKOro aHaJIn3a u TECTHPOBAHHE
MOJIETTMPOBAHHUSI.
[1K-2.3. OcymiecTBisieT He 3Haet kak ocymiecTBisaTh | He momHOCTBIO yMeeT Ymeer 000CHOBaHHO T'otoB u ymeer Pacuerno- Dx3aMeH
IIOCTaHOBKY U IIOCTAHOBKY U BBINIOJIHEHHE | OCYIIECTBIIATH BBIOMpATh, 10padaTeiBaTh U | 00OCHOBAHHO BHIOMPATH, rpaduyeckas
BBINOJHEHUE 9KCHEPUMEHTOB 110 MIOCTAaHOBKY U MIPUMEHSATD IJIs1 PELICHUS JopabaThIBaTh U pabora
9KCHEPUMEHTOB IO MIPOBEPKE UX KOPPEKTHOCTU | BBIIOIHEHHE IIPOEKTHBIX 3a1a4, MIPUMEHSTH JUIsl pEIIeHUs KOJIOKBHYM
IIPOBEPKE UX 1 3¢ HEeKTHBHOCTH SKCHEPUMEHTOB UX IIpUMEHEHHE HCCIIE0BATENbCKUX U Beimonnenne
KOPPEKTHOCTH 1 TIPUMEHSIEMBIX METObI KOPPEKTHOCTb H MaTeMaTH4YeCKUX METO0B MIPOEKTHBIX 33734, TIPAKTHYECKHX
s¢dexTrBHOCTH ONITHMH3AIIN s¢dexTHBHOCTH HX ONTUMU3AIHH MIPUMEHEHHE METOIO0B pabot
OINTUMH3ALUU TectupoBaHue
KOJIOKBHYM
[TK-2.4. OnienuBaet He Bnageer HaBbiKamMu Bnaneer otaensHBIMU Bnaneer coBpeMeHHBIMU JemoHcTpupyeT nosiHoe
BPEMEHHYIO U MIPOrPaMMHUPOBAHUS IS HaBBIKAMH NPUMEHEHHS | S3bIKAMH IPOTPaMMHPOBAHMS | BJIQJCHUE SI3BIKAMU Pacuerno- Ok3ameH
€MKOCTHYIO CJIOXHOCTb aBTOMAaTH3alUU PELICHUs SI3BbIKA Y TOTOB NIPUMEHSTH CBOU HpOrpaMMHUPOBAHUS 1 rpaduyeckas
MIPOrPaMMHOTO Ppa3Iu4HBIX IIPOrpaMMHPOBaHUS 3HAHUSA IS aBTOMaTU3alUM | MPUMEHEHHUs UX AT pabora,
obecrieueHust ONTHUMU3AIMOHHBIX 33a4 JUIS pa3InYHbIX 3aa4 pelieHus 3a1a4 peLIeHus pa3InuHbIX Brimonnenne
ONTHMH3ALIN ONITHMHM3ALINH. OINITUMH3AIIMOHHBIX 3a1a4. | HPAKTUIECKUX
pabot
TECTUPOBAHKE
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KomimiekT KOHTPOJ/IBHO-0II€CHOYHBIX CPEACTB IO JUCIHUIIJINHE

BOIIpOCl)I K 3a49€Ty

10 JTUCHUIIIINHEC «MGTOI[BI OIITUMU3AITHUN

3amaun ontuMuzanui. OCHOBHBIC TIOHSATHSL.
3a1a4y ONTHMAIBHOTO ITAHMPOBAHUSL.
MaremaTHuecKoe MOJIEIUPOBAHHE

Kiaccsl 3a1a4 onTuMH3aIuy.

LeneBas GpyHKIMSA

Bekropnas neneBas GpyHKIus
MHorokpuTepHraibHast ONTUMHU3AINS
OnTuMu3alMoOHHbIE 3a1a4U

Pemenue no Iapero

. [loHsiTHE «MHOKECTBO AOMYCTUMBIX PEILICHUI

. [loHsiTHE MOTHOTO MHOXKECTBA AJIbTEPHATHB

. [loHsiTHE MAapeTOBCKOTO MHOKECTBA

. IloHsiTHE «KMHOXECTBO AITEPHATHBY

. Pemaroniee mpasuiio Buia minsum

. Pemaromee nmpaBuio minmax

. Pemaroriee mpaBusio «paccTostHUE 10 UI€ATbHON TOUKNY
. MyJIbTUIUIMKATUBHOE pelIaroiee MpaBuiio

. Jlekcukorpaguieckass ONTUMU3ALIUS

. 3agada 3aMeHbI 000PYI0BAHUS

. Anroput™m JleikcTpol

. Teopus norpemnHocT!

. Teopema Beliepmrpacca.

. Beimykiast 1 BorayTas QyHKIHH.

. MeToiMka Hax0XACHUs SKCTpEMyMa Ha UHTEpBaJIE.
. YCI0BUS MUHIMYMA BBITYKJIBIX (DYHKITHIA.

. 'padmyeckuit meton ontumuzarmu s 3J111

. IloHsaTHE 0 YMCACHHBIX METOAAX ONTUMH3ALINH

. Meroapl ONTUMHU3ALKHU C UCTIOJIb30BAHUEM IIPOU3BOIHBIX.
. Meton nuxoroMuu

. MeTos 30110Toro ceueHust

. Meton HrroToHna

. Meton Kyna-Taxkepa
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KOHTpOJII)HLIe BOIIPOCHI

o IMCIUIIJINHE MeTOIH)I OIITUMM3AIIUMHA

Bomnpocsl k pazgeay 1.
[ToHsiTHE METOIOB ONTUMHU3ALIUU

[TpoOnema aieKBaTHOCTH B MPOLIECCE MATEMATHYECKOTO MOAETUPOBAHMS.
Maremarnueckass MOJEIb ONTUMU3ALNAN

JluneiiHast cBepTKa KpUTEPUEB BEKTOPHOI 11e1€BON (DYyHKIIMH.

Kpurepuu ontumuzanun.

O060011eHIE TOHATHS ONITUMYM, NTAPETOBCKUI ONTUMYM.

LleneBast pyHKIHSA

Bomnpocsl k pa3aeay 2.
PaznooOpa3zue kputepueB ONTUMH3AIUH, JTHHEHHAs Gopma 1iereBast QyHKIHS.

Pa3H006pa3He KPUTCPUCB OIITUMH3ANH, MYJIbTUIIJIMKATHBHAS LECJICBasA (I)YHKIII/HI.

Pa3nooOpa3zue kputepueB ontuMuzaiuy, nenesas Gyuakmus suga MINMAX, MAXMIN.
Pa3nooOpa3ue kpurepreB ONTUMM3AINH, 1iefieBas (YHKIMS BHIA «PACCTOSHUE A0 HJIealbHON
TOUKI.

PaznooOpa3zue kputepreB ONTHMH3AINH, [IeeBast QYHKIMS BUA «OIICHKA B CPEITHEM.
Jlexcukorpaduryeckasi ONTUMU3ALKUS B YCIOBUSIX MHOTOKPUTEPUATBHOCTH.

3aiaya TMHAMUYECKOTr0 IPOrpaMMUPOBaHUS

[TpuHIMIT ONTUMATBHOCTH JUHAMHYECKOTO IPOTPaMMUPOBAHHUSL.

TeopeTuko-rpadoBbie MOIETN U METO/IbI AMHAMUYECKOTO NMPOrPaMMHUPOBAHHUS.

. OcobeHHOCTH 3aJ]a4 AMHAMHYECKOTO MPOrpaMMHUpPOBaHus Ha rpadax.
. MaTemaTnueckas MoJIeJb 3aa4 O 3aMeHe 000pyAOBaHUSL.

Bonpocsl k pazaeny 3.

Teopema Beinepurpacca.

Boinykias u BoruyTtas (GyHKIHH.

Meroarka HaXOXKAEHUS SKCTPEMyMa Ha HHTEPBAJIE.

VYcnoBus MUHUMYMa BBITYKIIBIX (YHKLIMH.

ITocTaHoBKa 3ajayy THHEWHON ONTUMU3AINN

3aja4un ’KOHOMUKH, TPUBOASILINE K 33a/1a4yaM JIMHEHHOTO MPOrpaMMHUPOBAHUS
I'paduueckuii meton onrumuzanmu 1yt 3J111.

Bomnpocsl k pa3neay 4.

Teopust norpemHocTr

[ToHsATHE O YMCIAEHHBIX METO/IaX ONTUMHU3ALNN
UuclieHHbIE METO/IbI 334 ONTUMHU3ALUN
Meroa nuxoromMun

Meron 30710TOro ceyeHust

Meron Herorona

Meron Takepa-Kyna



PN R

Bonpochbl K KOJJIOKBUYMY

no JucHuNInHe MeToabl ONTUMHU3AIMH

Samaun ontuMmmusanuu. OCHOBHEBIEC TOHSITHS.
3aga4u ONTUMAIBLHOTO IJIAHUPOBAHUS.
MareMaTtuueckoe MOICTUPOBAHUE

Knaccel 3a1a4 onTHMHU3aLIKH.

Leneast pyHKIHS

BexTopHas neneBas GyHKIUS
MHorokpuTepraIbHas ONTUMHU3AINS
OnTuMu3allMOHHLIC 33/1aUN

Pemenue no ITapeto

. IloHsATHE «MHOKECTBO JAOIYCTUMBIX PELLICHUI

. IloHsiTHE TOIHOIO MHOKECTBA AJIBTEPHATHB

. [loHsiTHE MApPETOBCKOIO MHOXKECTBA

. IloHsiTHE «KMHOECTBO AIbTEPHATHUBY

. Pemaroniee mpapwiio Buia minsum

. Pemmaromee npaBmio minmax

. Pemmaroniee npaBuiio «paccTostHue 0 UAECATbHON TOUKN
. MyJIpTUIUIMKaTUBHOE pelIaollee IpaBuiio

. Jlekcukorpaduieckass ONTUMU3ALIUS

. 3agada 3aMeHbl 000PYI0BAHUS

. Anrroput™m JleikcTphl

. Teopus nmorpenHocTu

. Teopema Benepirpacca.

. Boimykuias u BoruyTas (QyHKIHH.

. Meroanka HaXOXIEHUS SKCTpEMyMa Ha HHTEpBAJIe.
. YCI10BUS MUHUMYMA BBITYKJIBIX (DYHKITHIA.

. I'padmyeckuit meron omrumusanmu s 3J111

. [loHsiTHE O YMCIEHHBIX METO/IaX ONTUMHU3ALUU

. MeTopl ONITUMHU3ALIMY C UCTIOJIB30BAHUEM ITPOU3BO/IHBIX.
. Meroa nuxotomMuu

. Meroz 3010TOr0 ceueHus

. Merox Herotona

. Meroxn Kyna-Takkepa



TecToBBIE BOIIPOCHI

10 JTUCHUIIIINHEC «MeTOI[])I OIITUMM3ALIUID)

1. 3amaya MHOTOKpUTEPHUATILHOM ONTUMHU3ALIMHU XapaKTEPU3YETCs] HATUUHEM

2. HUsmensemsie Ipu ONTUMH3AUNH BCIIMYUHBI, BXOAAIIHUE B MATCMATHYCCKYIO MOJC/Ib
00BEKTa OIITUMMU3AallM, HA3bIBAKOT

@opmuposanue I1K-1

2. Hsmensemnie npu ONTUMH3AIWHN BCIIMYUHBI, BXOAAIIUEC B MATCMATHYCCKYIO MOJCI/Ib
o0BeKTa OIITUMM3alluM, HA3bIBAKOT

@opmuposanue I1K-1

3. I[JIH 2—KpI/ITepI/IaJIbHOI>’I 3ala4U 0 Ha3HAYCHUAX C MUHUMHU3UPYCMBIMU KPUTCPUSAMH UMECM

CJIETYIOIIYIO TAOJIHITY
x®  Fx®) Fax®)

x 3 15
x® 12 12
x 10 10
x® 10 10
x> 15 3
x(@ 10 10
5 Y { ROV N OGN }
1) mapeToBCKOE MHOKECTBO 3TOi 3a1aun ~_ ™" A
X =0 10 4 6 }

2) napeToBCKOE MHOXECTBO ATOM 3a/1a4H

min

3) mapeToBCKOE MHOXKECTBO ITOM 3a/1a4u

>~
I

min

4) mapeToBCKOE MHOXECTBO ITOM 3a/1a41

Dopmuposanue I1K-2

4. DnemMeHT X € X Ha3bIBAaeTCsl MapEeTOBCKUM ONTHUMYMOM, €CJIM MHOXECTBO JOIYCTHMbIX

pemenuii (M/IP) (3amaya Ha MUHIMYM)
@opmuposanue [1K-1

5. B 3agavax onTuMH3aIuy, COOTHOIICHHUS, YCTAHABIMBAIOIINE TPE/IETbl BO3MOXKHOTO
HU3MCHCHUA MMapaMETPOB OINITUMU3AIUN, HA3bIBAIOT:

o OIrpaHUYUNTCIIN,

® [peleTbHbIC 3HAUYCHUS;

® OrpaHUYECHUSIMHU

o  dopmuposaHue lNK-2



6. Ykazarb HEeBEepHOE yTBEpKIeHUE. B 3a1auax onTuMU3anm, COOTHOLIEHUS,
YCTaHABIJIMBAIOIIKE MPEAeNbl BO3MOKHOTO H3MEHEHHS TapaMeTPOB ONTUMHU3AILUU, MOTYT
3aJ1aBaThCsl B BUJE PABEHCTB JINOO HepaBeHCTB. VX Ha3bIBaIOT P 3TOM:

L OIrpaHMYCHUSAMMU THUIIA paBCHCTBA,

L OrpaHMYCHUSAMMU THUIIA HCPABCHCTBA,

o OrpaHUYCHUSAMHA BO3SMOKXHOT'O USMCHCHMU;
®dopmuposaHue lNK-1

7. Ans nanHoro rpada HalTH JUTMHY KpaT4alllero myTH MKy BbIIEJICHHBIMU BEpPIINHAMHY,

eciy neseBas (QyHKIUA UMEET JTUHEHHYI0 GopMy [F(x) = Zw(e) — min , ¥ Beca pedep 3a1aHbl

eex

TabIuIei:
@opmuposanue [1K-2

el [e2 [e3 [ed [e5 | eb6 | e7 | e8 | €9

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

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

8. Yka3zarb BepHOE yTBepKaeHHEe. MareMaTuueckasi MOJIeib 00bEKTa ONTUMU3AIIUU
OITMCBIBAET OOBEKT IIpy NMMOMOIIH:

e OpicTponeicTByOmUx DBM;
® CJIOBECHOI'O OIMCAHUS;

® COOTHOIIECHUHN MEXIY BEIMUYMHAMU, XapaKTePU3YIOIINMH CBOICTBA 00BHEKTA;
@opmuposanue I1K-2

9.Yka3zaTh BepHOe Ha3BaHue. Kputepuii ONTUMAILHOCTH B OOIIIEH 3aaue MaTEMaTHUECKOTO
MIPOrpaMMHUPOBAHUS BbIpAXKaeT
@opmuposanue I1K-1

10.3ama4ya MaTeMaTUYECKOrO porpaMMupoBanus f,(x) > min, xe€Q, QcR”

Ha3bIBAETCS:

® CHCHUaIbHOM;
e 0O0mIEl;

® CTaHJApTHOM;

KaHOHHYECKOM;



@opmuposanue I1K-2

11. Ykasare BepHOe HaszBaume. Touky x™ €Q, B KOTOpOH 1eneBas QpyHKIHUs fo () samaun
MaTeMaTHYeCKOTO MPOTrpaMMHUPOBAHUS, JOCTUTAET CBOETO HAMMEHBIIIETO 3HAYEHH s, HA3bIBAIOT:
® TOYKOH JIOCTH)KHUMOCTH;
® TOYKOW HEBO3BpaTa,
® [[eJI€BOM TOUKOU
® ONTUMAJILHBIM PEIICHUEM 3a/1a4H;

®opmuposaHue lNK-1

12. Vkaxxute Ha3BaHUE 3a]1a4€ MAaTEMAaTUIECKOTO IPOrPaMMHUPOBAHNUS

1 .
fO (x)=(c,x)+ E(x 'Ox) > min, €Q, QO c R”Ha3bIBaeTcs:

@opmuposanue I1K-2

13. Vka3ars BepHOe Ha3BaHMeE. 3a/1a4a MaTEMaTHUYECKOT0 TPOrPaMMHUPOBAHMS

(c,x)+a

fo=""_"

0 (d,x)+b
® 3a/1a4yeil HEMMHENHOTr 0 IPOrPpaMMUPOBaHUS;

e 3ajayeil JPOOHO-IMHEHHOTO IPOrPaMMHUPOBAHHS;

® 33/1a4eil KBJAPATUYHOTO MPOrPAMMUPOBAHUS;
®opmuposaHue lK-1

—min, Q) Qc R gaspmaercs:

14. Vkasatb BepHOe HasBanue. Eciu MHOKecTBO (2 IOMYyCTHMBIX penreHuit 3aadm

MaTEMaTHIECKOI'0 IIPOrpaMMUPOBAHUS f() (x) —> min, X EQ, QcR” OKa3bLIBaeTCsa
KOHEYHBIM, TO 3a/1a4a HA3bIBACTCH:

® OKOHEYHOM 33a/1aueil MaTeMaTUYECKOro MPOrpaMMHUPOBAHUS;

® KOHEYHOM 3aJ]a4€il MaTEMaTUYECKOT0 IPOrPAMMUPOBAHUS;

e 3a/a4yeil TUCKPETHOIO MPOrpaMMHUPOBAHMS;
@opmuposanue I[IK-2

15. Vkaszare BepHoe Ha3Banue. Eciiu MHOXeCTBO Q JIOITYCTHUMBIX pEUICHUH 3a7a4n
MaTeMaTHYECKOTo MporpaMMupoBanus fo(x) > min, xe€), QcR" oka3sBacTcs
KOHEYHBIM M KOOPIMHATHI TOUEK — IEJIbIC YHCIIa, TO 3a/1a4a Ha3bIBACTCS:
® KOHEYHOU 33aJaueii MaTeMaTH4eCcKOro IPOrpaMMHUPOBAHHUS C IIETBIMH YHCIIAMU;
® KOHEYHOU 33aJaueii MaTeMaTH4eCKOro MPOrpaMMHUPOBAHUS C LIEIBIMUA TOUYKAMU;
e 33/1a4eH LEIIOYUCICHHOTO IIPOrPaMMHPOBAHUS;
Dopmuposanue 11K-1

16. Yka3zaTh BepHOE ONpeICICHUE:

X,
e T'oBopaT, uTO (yHKIUSA J®) 5 roure Yo JIOCTHraeT MaKCHMyMa, eCJTH JUIst oGoro X u3

Xo

X #
OKPECTHOCTH BBITIOJIHSAETCS YCIIOBUE J@o)> 1) .



X
e T'oBopsT, 4TO PYyHKIMSA J®) g rouxe Yo JIOCTUTaeT MaKCUMyMa, €CJIU CYLIECTBYET TaKasi

X, x y X # X,
OKPCCTHOCTH TOYKU , UTO OJIA I1000T0 N3 3TOU OKPCCTHOCTHU BBIIIOJIHACTCA

yenosue /o) > f(X)

X
o T'oBopsT, uTO DyHKIMSA J ™) g rouxe o JIOCTUTaeT MaKCUMyMa, €CJIU CYLIECTBYET TaKast

Xo X
OKPECTHOCTb TOYKU ~ ©, 4TO JUIsl TI0O0ro

S(xo)> f(x)
@opmuposanue I1K-1

13 3TOM OKPECTHOCTHU BBIIIOJHACTCA YCIIOBUC

17. Yka3atb BepHOE OIpEEIIEHHE:
eToBOpsIT, uTO yHKIWMs f(X) B TOUKE Xy JOCTUTACT MUHHMYMA, €CJIH CYIIECTBYET TaKasl
OKPECTHOCTb TOUKH X, YTO JUIsA JIIOOOro X M3 3TOM OKPECTHOCTU X # X BBIIOJIHACTCS

ycinoBue f(x,) < f(x).
Sx) X0 X
e ["'oBOpAT, 4TO PYHKITHS B TOYKE ~ Y JOCTUTaeT MHHHMYMa, €CIIU JJIs JTF0O0ro ¥ M3
X#X
OKPECTHOCTH 0 BBIMOJHSETCS YCIIOBHE S <f (x)'
S ) Xo
e ["'oBOpAT, UTO DYHKIUSA B TOUKE JIOCTUTAaeT MUHUMYMa, €CJIH CYIIECTBYET TaKas

Xo X
OKPECTHOCTh TOUKH ~ °, 4TO JIIs TF060TO

fGo)> f(x)
®dopmuposaHue lNK-2

W3 DTOM OKPECTHOCTH BBIIIOJHACTCA YCIIOBUC

18. Yka3aTh BepHOE yTBEPKICHUE:
e Ecmu dpynkuus f(x), mMeroriast mpoOU3BOAHYIO Ha OTpe3ke [a,b], Bo3pacTaeT Ha STOM
OTpe3Ka, TO e¢ MPOMU3BOJIHAS HEOTPHUIIATEIIbHAS Ha ’TOM OTpPE3Ke;
e Ecmu ¢pyukuus f(x), mMerorast MpoU3BOAHYIO Ha OTpe3ke [a,b], Bo3pacTaeT Ha STOM
OTpe3Ka, TO e¢ MPOM3BOJIHAS OTPUIIATEIIbHAS Ha STOM OTPE3KE;
e Ecmu ¢pyukuus f(x), uMerorast mpoOU3BOAHYIO Ha OTpe3ke [a,b], Bo3pacTaeT Ha STOM

OTpe3Ka, TO €€ MPOU3BO/IHAS TIOJIOKUTENbHAS HA 3TOM OTPE3KE;
Dopmuposanue [1K-1

19. Ykazarb BepHOE yTBEp)KICHHUE:
e Ecmm ¢pynknus f(x), nmeromasi IpOM3BOAHYIO Ha OTpe3Ke [a,b], yObIBacT Ha 3TOM
OTpe3Ka, TO e¢ MPOU3BO/IHAS HEOTPHUIIATEIIbHASI HA 3TOM OTPE3KE;
o Ecmu dyskius f(X), nMeromas mpou3BOIHYIO Ha oTpe3ke [a,b], yObiBaeT Ha STOM
OTpe3Ka, TO e¢ MPOMU3BOIHAS OTPHULIATEIIbHAS HAa 3TOM OTPE3KE;
o Ecmu dynkius f(X), uMmeromas mpou3BOIHYIO Ha oTpe3ke [a,b], yObiBaeT Ha STOM

OTpe3Ka, TO €€ MPOU3BOIHASI HEMOJIOKUTENIbHASI HA TOM OTPE3KE;
®dopmuposaHue lNK-2

20. Yka3aTb BepHOE YTBEPKICHUE:



Ecnu pynkums f(x), HempepbIBHA Ha oTpe3ke [a,b], umeer nmpousBoaHyio Ha (a,b)
npu 51oM f'(x) >0, To OHa yOBIBAET Ha OTOM OTPE3KE;
Ecnu pynkums f(x), HempepbIBHA Ha oTpe3ke [a,b], numeer npousBoaHyio Ha (a,b)
npu 3toM f'(x) >0, TO OHa HEYOBIBAET HA 3TOM OTPE3KE;
Ecnu dynkums f(x), HempepbIBHA Ha oTpe3ke [a,b], numeer nmpousBoaHyio Ha (a,b)
npu 5toM f'(x) >0, To OHa BO3pacTaeT Ha 3TOM OTpPE3KE;

@opmuposanue I1K-1

21. Yka3aTb BEpHOE yTBEPKIECHUE:

Ecnu dynkuus f(x), HempepbIBHA Ha oTpe3ke [a,b], umeer npousBoaHyio Ha (a,b)
npu 51oM f'(x) <0, TO OHA yOBIBAET Ha STOM OTPE3KE;

Ecnu dynkuus f(x), HempepbIBHA Ha oTpe3ke [a,b], numeer npousBoaHyio Ha (a,b)
npu 3toM f'(x) <0, TO OHa HE BO3pAcTaeT Ha STOM OTPE3KE;

Ecnu dynkuums f(x), HempepbiBHA Ha oTpe3ke [a,b], nmeer npousBoaHyto Ha (a,b)
npu 51oM f'(x) <0, To OHa He yOBIBAET HA dTOM OTPE3KE;

@opmuposanue [IK-1

22. Yka3aTb BEpHOE YTBEPKICHUE:

[Tycte HenpepsiBHas 1 auddepenumpyemast GyHKIms f(X) Ha HEKOTOPOM HHTEpBAJe,

COJICPKHUT KPUTHUIECKYIO TOUKy. Ecim mpu mepexoie cieBa HapaBo 4epes3 3Ty TOUKY

MIPOU3BOIHAST MEHSET 3HAK, C «-» HA «1», TO B TOYKE IOCTUTACTCSI MUHUMYM.

[Tycts HenpepsiBHas u auddeperuupyemast GyHKims f(X) Ha HEKOTOPOM HHTEPBAIIE,

COJZIEPKUT KPUTHUUECKYI0 TOUKy. Ecinu npu nepexojie cieBa HanpaBo yepes 3Ty TOUKY

MIPOM3BOJIHAS MEHSET 3HAK, C «-» Ha «», TO B TOUYKE JOCTUTAETCSI MAKCUMYM.

[Tycte HenpepsiBHas 1 auddepenumpyemas GyHKIms f(X) Ha HEKOTOPOM HHTEpBAJE,

COJIEPKUT KPUTUUECKYIO TOUKy. Eciu nipu nmepexozie cieBa HalpaBo uepes3 3Ty TOUKY

MIPOU3BOIHAS MEHSIET 3HAK, C «-» Ha «1», TO B TOUYKE IKCTPEMyMa HET.
@opmuposanue I1K-2

23. Yka3zaTb BEpHOE YTBEP)KICHUE:

[TycTh HenpepbiBHAs 1 aubdepeHnupyeMas QyHKIms f(X) Ha HEKOTOPOM HHTEpBAJIC,
COZICPKUT KPUTHUYECKYIO TOUKY. Ecim mpu nepexojie cieBa HampaBo 4epes 3Ty TOUKY
MPOM3BOIHAS MEHSET 3HAK, C «» Ha «-», TO B TOYKE JOCTHTACTCSI MUHHMYM.

*TIyctb HenpepbiBHas U quddepenipyemast GyHKIus f(X) Ha HEKOTOPOM MHTEPBAJIE,
COZICPKUT KPUTHUYECKYIO TOUKy. Ecim mmpu mepexo/ie cieBa HalpaBo 4epes3 3Ty TOUKY
MPOM3BOIHAS MEHSET 3HAK, C «+» Ha «-», TO B TOYKE JJOCTHI'A€TCSI MAKCHMYM.

[Tyctes HenpepsiBHas 1 auddepenuupyemas GyHKIms f(X) Ha HEKOTOPOM HHTEpBAJE,
COZEPKUT KPUTHUYECKYIO TOUKy. Ecim mpu nepexojie cieBa HanpaBo 4epes3 3Ty TOUKY

MIPOM3BOIHAS MEHSIET 3HAK, C «-» Ha «+», TO B TOUYKE SKCTPEMyMa HeT.
@opmuposanue I1K-2

24. Yka3zatb BepHOe yTBepxkaAcHHE. Ecu pyHKIMS onpeneneHa, HempephIBHA U TBAXKIbI

nuddepeHurpyemas B OKPECTHOCTH TOYKU X, U B ATOM TOUKE BBIOIHSIOTCS YCIOBUS:

f'(x)=0 f”(xo) >0, 10

B TOYKE X, HAOJIIOAETCS MAKCUMYM.

B TOYKE X( DKCTpEMyMa HeET.



® B TOYKE X, HAOIIOAACTCS MUHHUMYM.

o  dopmuposaHue lNK-1

25. Ykasatb BepHOe yTBepkaeHue. Eciu ¢pyHKuus onpeaeneHa, HenpepbIiBHA U TBAXKIbI
nuddepeHIupyeMasi B OKPECTHOCTH TOYKH X, H B ATOH TOUYKE BBITOJHSIOTCS YCIIOBHSI:
! r
f'x)=0, f"(x,)<0, 10
® B TOYKE X, HAOJIOJACTCS MAKCUMYM.

® B TOUKE Xy IKCTpEMYyMa HET.

® B TOUKE XO Ha6n1011aeT05{ MHUHHUMYM.
@opmuposanue 11K-2

26. Vkasath BepHOE yTBepkaeHHE. [lycTh QyHKIHS Onpe/encHa, HelpepbiBHA K — pa3
muddepeHrpyemas B OKPECTHOCTH TOYKHU X, U B 3TOM TOUKE BBIOIHIIOTCS yCIOBUS:

fe)=f')=f )= =fED)=0, fO)#0, 10

e ccau Kk —4eTHOE, TO SKCTPEMyMa HET;

e ccmu k—HEUeTHOE, TO B TOUYKE MHHUMYM;

e ecau k—d4ETHOE, TO IKCTPEMYM €CTh;
@opmuposanue I1K-2

27. Yka3aTb BEpHOE ONpeIeTICHNUE.

e  OyHKUUSA Ha3bIBACTCS YHUMOJIATLHOM Ha [4,b], ecim cymiecTByeT Takas TOuKa
x €la,b],uro f(x )< f(x),ecmn x <x <x",  x,x €[ab], f(x)<[f(x),
1 2 1 2 1 2 1 2

ecrn X <x <x, x,x €[ab];
1 2 1 2
o ODyHKIUS HA3BIBACTCA YHUMOAAIBHOM Ha [a,b], eciiu CylIecTByeT Takas TOYKa
x €la,b],uto f(x )> f(x),ecmm x <x <x",  x,x €[ab]l, f(x)<f(x),
1 2 1 2 1 2 1 2
e X <x <X, x,x €lab];
1 2 1 2
o DyHKIUs HA3bIBACTCA YHUMOJAIBHOU Ha [a,b], eciu CyIIecTBYeT Takasi TOUKa
x €la,b],uro f(x)>f(x),ecmm x <x <x",  x,x €[a,b], f(x)>f(x),
1 2 1 2 1 2 1 2

ecmu X <x <x, x,x €lab];
1 2 1 2

28. Vkasatb BepHOe yTBepxkacHue. [lycts GyHKIus f(x) sBISETCS YHUMOIATBHON MPH
xela,b]l u x <x, x,x,x" €[ab], x* - Touka MmuruMyMa QyHKIMH [ (X) .
1 2 1 2

e Tormaecmn f(x))< f(x),T0 X <X, ecmmxke f(xi)> f(x2),To X =X
* k
e Tormaecn f(x;)> f(x;), 10 X <X, ecnmxe f(x|)< f(xy),T0 X =X
*
e Tormaecmu f(x;)< f(x;),TO x° <X,,ecmuxe f(x))> f(x), 10 X =X
29. VKa3aTh alropUTM MEHHMUAIHH GyHKIMI metonom Heiorona:

o X'=a+ "™ (b-a) x=a+ "b-a) ;
1 k F k k 2 k F k k

n+2 n+2

¢opmuposaHue K-1



1

o i=a +3_f(b -a), x'=a +~/5_1(b —-a) ;
k 2 k k 2 k 2 k k
o XM=xE[f'(x)] S,

30. Ykazatp anr OpPHUTM MUHUMH3AIIUA (by'HKI_II/II/I METOJ0M 30JIOTOI'O CCUCHUA:

e X=a+~ N (b —a), x'=a+ _l(b —-a) ;
1 k T k k 2 k T k k

e Y=a+ " F-a) 2¥=a+L 0 -a);
1 k T k k 2 k T k k

1 2

e X' =a +3_\/&(b -a), x' a+\/5+1(b -a) ;
k Tk k k Tk k

@opmuposanue I1K-2

31. yka3aTh BEpHBII OTBET. B 3aBUCUMOCTH OT OCOOCHHOCTEH OCHOBHBIX OTpaHUYCHUI
pa3nuyaT pa3IuyHbie GOPMBI 337291 JIMHEHHOTO MTPOTrPaMMUPOBAHHUS. YKa3aTh CTAHIAPTHYIO
dbopMmy 3It:

® Mmax z=c X, +CX, +C3x;+ ...+ (X

n - n
[allxl tapxy+  t+apux, <b .
a x +a x + <b,
21 22 L.+ a,X, 2

| Lamlx1+am2x2+'__+a x <b

mn 'n — m?
x120,x20,...,x, 20,

® max z=c X, +CXx, +C3X;+...+C,X

n - n

[alm +apx; + ta,x, =by,
a x +a x + =b
21 1 22 ...+ a,,X, 2

b

| Lam1x1+a1712x2+ -"+amnxn =bm’
x120,x20,...,x, 20,

® max z=cC X, +CX, +C3X;+ ...+ C,X,

nT'n
[a“xl tapx+  t+apmX, < bl,
a x +a x + =bh,

21 1 22 2 ,,,+a2nxn 2

| @ X+ @ppXy+ -+ X, 2D,
x,20,x,20,...,x

n—-1 — Y

Dopmuposanue [1K-1



32. Yka3arb BepHBII OTBET. B 3aBUCHMOCTH OT 0COOEHHOCTEI OCHOBHBIX OTPaHHYCHUI

pa3nUYaroT pa3nudHbIe POPMBI 3a]]a41 TUHEWHOTO IPOTPAMMHUPOBaHU. YKa3aTh KAHOHUYECKYIO
dbopmy 3JIIT:

® max z=c X, +CX,+C3X;+...+C,X,
[6111)(1 tapxy + taux, <b ,
a x +a x + <b,
21 1 2 2 ...t ay,X, 2

| Laml'xl + am2x2+ ...t amnxn < bmﬂ

x120,x20,...,x, 20,

® max z=cX,+C,X,+CX;+...+C,X

nTn

[a11x1+a12x2+ cta,x, =00
a x +a x + =b,
21 1 2 2 ...t ay,X, 2

| @, X+ a5+ .. +a,,x, =b

mnT n m?
x120,x20,...,x, 20,

® Mmax z=cC X, +CX,+C3X;+ ...+ C,X,

n - n
[auxl tapx;+ t+apux, <b ,
a x+a x + =
21 1 22 ...t ay,X, 2

3

| Laml'xl + am2x2 + ..t amn'xn Z bm >

x,20,x,20,...,x,, 20,

n—

@opmuposanue [1K-2

33. Yka3zaTh BepHBIi OTBET. B 3aBHCHMOCTH OT 0COOEHHOCTEH OCHOBHBIX OTpaHUYCHUN

pa3IUyaloT pasiruyHbie (OPMBI 3a7a4H JIMHEHHOTO MPOrpaMMUPOBaHUs. YKa3aTh 0011y0 GopMy
3JIIT:

® max z=cC X, +CX, +C3X;+ ...+ C X,

n - n
[allxl +apxy + | +aipx,<b,
a x +a x + <b,
21 1 2 2 ...t ay,X, 2

|Lam1x1+am2x2+,_,+a x,<b,,

mn "n —
x120,x20,...,x, 20,

® max z=cCX;+CX, +C3X;+...+C,X

n - n



[anxl tapx; + +a,x, =
a x +a x + =
21 1 22 2 ,,,+a2”xn 2

-~

| (@i +a,0%+ .. +a,,x, =b

mo

x120,x,20,...,x, 20,

n
® max z=cCX;+CX, +Cy X+ ...+ CX

n"'n
[Clnxl +apx +  +apx, <b,
a x+a x + =b,

21 1 22 2 ...t a,,Xx, 2

| Laml'xl + am2x2 + ..t amn‘xn 2 bm ’

X, 20,x,20,...,x,, >0,

n—

@opmuposanue [1K-2

34. Yka3zaTb HEBEPHOE YTBEPKICHHE:

e MHOXeCTBO IUIAHOB X 3aJja4M JIMHEHHOTO MPOrPAMMHUPOBAHUS, €CJIU HE ITYCTO, TO
BBITTYKJIO;

e FEcmnu nenesas QyHKIUS Z UMEET MAKCUMYM Ha MHOKECTBE TJIAHOB X 3a/1a4u
JMHEWHOT 0 MPOrPaMMUPOBAHUS, TO OH JOCTUTAETCS B BEPIIMHE MHOTOTPAaHHUKA X;

e BekTtop X sBIsETCSA ONMOPHBIM IJIAHOM KAHOHUYECKOH 3aJ]a4M JIMHEHHOTO

MPOrpaMMHPOBAHHUS TOTA U TOJBKO TOT/IA, KOT/a OH (BeKTOp X ) ABJIAETCS
BHYTPEHHEN TOYKOM MHOTOTpaHHUKA X;
®dopmuposaHue lNK-1

35. Yka3atp BepHOe Ha3BaHue. Kputepuii onTHMaaIbHOCTH B OOIIEH 3a/1aue MaTEMaTHIECKOTO
MIPOrpaMMHUPOBAHUS BBIpaKaeT

36. YkaxuTe Ha3BaHUE 3a7jau€ MaTEMaTUYECKOT0 MPOrpaMMHUPOBAHUS

1 )
fo (x)=(c,x)+ E(x 'Ox) > min, €Q, QO c R”Ha3bIBaeTcs:




NuauBuayajbHbIe 321aHUS 1JIS1 MPAKTHYECKUX PadoT

10 JTUCLHUIIIINHEC «MeTOZH)I OIITUMM3ALIUID)

1. 3adauu naxoscoenus onmMumMaibHo2o peutenusn

B-1
[Tycts cucTeMy S COCTAaBISAIOT 3 MPEANPHUITHS k =1,2,3 ; pacrpeieieHne HadalbHBIX CPEICTB

so =4 YCII. e/1. IPEJCTABIACTCS EeTOUYUCIECHHBIM BEKTOPOM
4

X= (%0, %3) 5 xp €40,12, 48, k=13, ) x =4,
k=1

CpencTa X; , BhIJCIEHHbIE NPEANPUATHIO K TPUHOCAT NPHObLIL, paBHYI0 f; (x,) u LI® (2)

AMEET BHU]
4

F) = Fx,x,%3) = ) fi () = max,
k=1

rJie 3HadeHus f, (x,) ompenenaeHsl Tadnuiei 1.

Xk f1(xk) i (xk) fa(xk)
1 7 5 4
2 9 9 5
3 11 10 7
4 14 13 11

B-2
[Tycth cucteMy S COCTABISIOT 3 MPEANPUATHS k =1,2,3 ; pacnpeiejieHHe HadallbHbIX CPE/ICTB

so =4 ycn. En. mpeactaBisieTcs 1IeI0YMCICHHBIM BEKTOPOM
4

x=(x1,x2,x3) s Xk 6{0,1,2,...,4},](:1_,3 , Zxk =4,
k=1

CpencTpa x; , BHIAEIEHHBIE IPEINIPUATHIO K [IPUHOCAT NPUOLLIL, paBHyio f; (x,) u LD (2)

AMEET BHU]
4

F(x):F(xl’xz’x3)22fk(xk)_>maxa
=

r7ie 3HaueHus f, (x,) ompeneneHsl Tabnuiei 1.

Xk fl(xk) £ (xk ) fa(xk)
1 6 4 5
2 9 9 7
3 10 11 10
4 13 15 14

B-3

[Tycts cucTeMy S COCTAaBIAIOT 3 MPEANPHUATHS k =1,2,3 ; pacrpeieieHne HadalbHBIX CPEICTB

so =4 ycn. Ex. mpeacTaBisieTcs 1IeI0YUCICHHBIM BEKTOPOM

X=(r,00.0) x5 e{0,12,.4}, k=13, D x =4,
k=1

4




CpelcTsa x, , BbIJIEIICHHBIE TIPEANPUSITHIO K TPUHOCST NPUOBLIH, paBHYO f, (x,) u LI® (2)

HMEET BUJ
4

F) = Fx,x,%3) = ) fi () = max,
k=1

r7ie 3HaueHus f, (x,) ompeneneHsl Tabnuiei 1.

Xk fl(xk) A (xk) f3(xk)
1 2 5 3
2 6 8 4
3 9 10 7
4 16 15 13

B-4
[Tycts cucTeMy S COCTaBIISAIOT 3 MPEANPUITUS k =1,2,3 ; pacTipe/ieliecHue Ha4albHBIX CPEJICTB

so =4 yci. En. npencrasnsercs 1en04iCcIeHHbIM BEKTOPOM
4

X=(r, 0. 0)  xe{0,12,.4}, k=13, D x =4,
k=1

Cpelncrsa x, , BbIIEICHHBIE TIPEANPUSITHIO K TPUHOCST NPUOBLIB, paBHYIO f, (x,) u LI® (2)

HMEET BUJ
4

F@)=F(xp,2.%5) = Y fi (%) —> max,
k=1

rje 3HaueHus f, (x,) ompeneneHs Tadnuuei 1.

Xy f1(xk) N (xk) f3(xk)
1 5 5 3
2 9 7 5
3 11 9 9
4 14 13 15

B-5
[Tycts cucTeMy S COCTAaBIAIOT 3 MPEANPUITUS k =1,2,3 ; pacripe/ieliecHue HadalIbHbIX CPEICTB

so =4 yci. En. npencrasinsercs LEeI0YUCIEHHBIM BEKTOPOM
4

x=(r,0.0) , 5 e{0,12,.,4), k=13, D x =4,
k=1

CpencTBa X; , BhIIEJIEHHBIE NPEANPUATHIO K TIPUHOCAT MPUOBLIL, paBHYIO f, (x,) n LI® (2)

HMEET BUJ
4

F) = Fx,x,%3) = ) fi () = max,
k=1

rje 3HaueHus f, (x,) ompeneneHs Tadbuuuei 1.

Xk f1(xk) i (xk) fa(xk)
1 6 5 5
2 9 8 7
3 12 11 10
4 13 15 14

B-6




[Tycts cucTeMy S COCTAaBIAIOT 3 MPEANPHUITUS k =1,2,3 ; pacrpeieieHne HadalbHbIX CPEICTB

so =4 ycn. Ex. mpeacTaBisieTcs 1eI0YUCICHHBIM BEKTOPOM
4

x=(x1,X2,%3) 5 x; 6{0,1,2,...,4},k=1_,3 , ZX" =4,
k=1

Cpencrea x, , BbIIEIECHHBIE TIPEANPUITHIO K TPUHOCST NPUOBLTB, paBHYIO f, (x,) u LI® (2)

MMeeT BHJT
4

F() = Fxy,%p,x3) = ) fi () — max,
k=1

rjie 3HaueHus1 f, (x,) ompenesneHsl Tabnuiei 1.

Xk fl(xk) ) (xk ) fs(xk)
1 2 5 3
2 6 8 4
3 9 10 7
4 16 15 13

B-7

[Tycts cucTeMy S COCTaBIAIOT 3 MPEANPHUITUS k =1,2,3 ; pacrpeieieHne HadalbHbIX CPEICTB

so =4 yci. En. npencrasnsercs 1eln04YiCcIeHHbIM BEKTOPOM
4

X= (0,50, %3) 5 xp 40,12, 44 k=13, ) x =4,
k=1

CpencTBa X, , BhIIEJIEHHBIE NPEANPUATHIO K IIPUHOCAT NMPHOBLIL, paBHyO f, (x,) n LI® (2)

AMeeT BHJT
4

F() = Frp,xp,x3) = ) fi () — max,
k=1

r7ie 3HaueHus1 f, (x,) ompeneneHsl Tadnuieit 1.

Xk fl(xk) fz(xk) f3(xk)
1 7 5 4
2 8 8 5
3 11 11 7
4 14 13 13

B-8

[Tycts cucTemy S COCTAaBIAIOT 3 MPEANPHUITHS k =1,2,3 ; pacrpeieieHne HadalbHbIX CPEICTB

so =4 ycin. Ex. mpeactaBisieTcs 1Ie0YUCICHHBIM BEKTOPOM
4

X = (x17x25x3) s X 6{0,1,2,...,4},](:1_,3 , Zxk =4,
k=1

CpecTBa X, , BhIIETECHHBIE IPEANPUATHIO K TIPUHOCAT NPHOBLIL, paBHyO f, (x,) u LI® (2)

HMEET BUJ
4

F) = F(x,x0,%3) = ) fi () = max,
k=1

rje 3HaueHus f, (x,) ompeneneHs Taduumei 1.

Xk S (xk) i (xk ) S (xk )
1 6 3 5




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

B-9

[Tycts cucTeMy S COCTAaBIAIOT 3 MPEANPHUITHS k =1,2,3 ; pacrpeieieHne HadalbHbIX CPEICTB

so =4 ycn. En. mpeacTaBisieTcs 1IeI0YUCICHHBIM BEKTOPOM
4

x=(r.0.0) , x5 ef{0,12,.4}, k=13, D x =4,
k=1

Cpencrsa x, , BbIIEIECHHBIE TIPEANPUITHIO K TPUHOCST NPUOBLTB, paBHYIO f, (x,) u LI® (2)

AMeeT BHJT
4

F) = Fx,x,%3) = ) fi () = max,
k=1

r7ie 3HaueHus1 f, (x,) ompeneneHsl Tabnuiei 1.

Xy fl(xk) N (xk) fS(xk)
1 2 5 3
2 6 8 4
3 9 10 7
4 16 15 13

B-10
[IycTh cuctemMy S COCTaBISIOT 3 MPEANPUATHUSA k=1,2,3 ; pacnpeesieHue
HaYyaJIbHBIX CPEJCTB s, =4 yCI. EJ. nmpeacTaBisieTcs 1eI0YMCICHHBIM BEKTOPOM
4

x:(xl’x29x3) 9 Xy 6{051,2,,,_,4},](:1’3’ Zxk =4 .
k=1

CpencTsa x, , BBIACICHHBIEC IPEANPUATHIO k MPUHOCIT NPUOBLIb, PAaBHYIO f,(x,) H
[® (2) umeeT BUI

4
F(x)=F(x1:x27x3)=;fk(xk)_)maxa

r7Ie 3HAUCHUS f, (x,) OMpeneNeHbI Tabmuiei 1.

Xk fl(xk) S (xk ) f3(xk)
1 9 5 5
2 12 11 12
3 16 13 13
4 18 17 18

2. 3amaya TMHAMHYECKOI0 NPOrpaMMHPOBaHus (3aMeHbI aBTOMOOWJIs)

[IpumeHuB anroput™m JIeMKCTphl, HAWTH ONTUMAJBHBIA IUIAH IOKYIIOK U
3aMeHbl aBTOMOOWIsA (3arparel Oepyrcsi B $CIIIA). Bapuantel 3amanuii B

TabIUIaX HUXKE



Tabnuia 3Hauenuii Pi- croumocth HOBoro aBToMoOmIs (B ThIC.SCIIIA).

oAbl

Ne 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

Tabnuia 3HaueHn my, — HKCIUTyaTallMOHHBIE PAacXoJibl B Havasie k-ro roja.

TOJIbI
No 1 2 3 4 5 6 7 8
BapUaHTa
1 48 52 59 65 77 78 85 94
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. 3ajaya 0 coBepHIEHHLIX NAPOCOYeTAHUAX

Hean: Ilo 3aganHoMy rpady HaAliTH U IOCTPOUTH:
1. MHOX€ECTBO JIOMYCTUMBIX pelIeHU X (M£P).

" INaperoBckoe MHOXKecTBO (IIM) X |



W

[TonHnoe MmHOXkecTBO anbTepHaTuB (IIMA) X°.

4. Tlpunsarue pemenuii (I1P) ¢ momomisto pematomero npasmwia MINSUM
(B3BEIIIEHHON CyMMBI).

ITP ¢ momomsto pemaromero npasuwia MINMAX.

[1P ¢ moMomib0 pelaroiero npaBuia «paccTosHUE 10 UACATbHON TOUKI.
7. TIP ¢ nOMOIIBIO MYJIbTUTUTMKATUBHOTO PEMIAOLIETO MPABUJIA.

AN

Tadommua — 1 KoagpuuneHThI OTHOCUTEIBHOM BAXKHOCTH: A, =2; A, =3; A, =1

Beca |ej|ey|e3|€s|€5|€|€7|€| € |Cl0o|€Ci1|Cr2|€Ci3|€CaflCi5]|Ci6|C17|¢C18
wi) 8 [3 (58|73 (2|7 |5|6 |4 (2 |8 |3 (419 8 |10
wye) |2 (416|753 |1 (2|64 |8 |3 |5 |2 |7 |4 |2 |1
wye) |3 (4621 85971 |7 |5 |6 |79 |2 |1 |4
1 2 3
4 5 6
7 8 9
1PV r | ¢ o/@@
10 11 12
” &r |Gy
@ 14 o— 15




4. PemieHue 3a1a4M JIMHEHHOI 0 IPOrPaMMHUPOBAHMS rpapuyecKUM MEeTOA0M

1) MOCTPOHUTH IKOHOMHKO-MATEMAaTHIECKYIO MOICITb 3aa4u:
- COCTaBHTH IIEJIEBYIO (PYHKIIUIO;
- 3aITUCaTh CUCTEMY OIPaHUYCHH.

2) Pemuts 3JII1 rpaduueckumM METOIOM.

Bapuanm 1

BrimonauTs 3aka3 mo npousBoactBy 32 usnenuit U1 u 4 uznenuit M2 B3smuce Opurassi
b1 u B2 . IlpousBonutensHocTh Opuraasl b1 mo nmpoussoactBy m3aenuit M1 u M2 cocrasnser
COOTBETCTBEHHO 4 W 2 wu3menus B 4ac, (oHa pabouyero BpeMeHU OTOM Opwragsl 9,5 u.
[TpousBonuTensHOCTH Opuransl b2 — coorBercTBenHo 1 u 3 u3genus B 4ac, a ee (o paboyero
BpeMeHH — 4 4. 3aTparhbl, CBA3aHHBIC C MPOM3BOJCTBOM EIWHUIIBI M3IENus, a1 Opuraasl bl
paBHbI cooTBeTCTBeHHO 9 1 20 py0., st 6puransl b2 — 15 u 30 pyo.

CocTaBpTe MaTeMaTHYECKYI0 MOJETbh 3a/Jayd, IO3BOJISIIONIYI0 HAWTH ONTHUMAaNbHBIN
00BEM BBINTyCKa U3ENNUN, 00ECTICUNBAIOIINNA MUHUMANIBHBIE 3aTPAThl Ha BHITIOJHEHHE 3aKa3a.

Bapuanm 2

Jlns mpom3BOACTBA CTOJIOB, CTYJIbeB M IMKadoB meOenbpHas (pabpuka HCMONB3yeT IBa
BHUJA ApeBecuHbl. HOpMmBI 3aTpaT pecypcoB Ha OIHO H3JETIHE JAHHOTO BHUIA, NPUOBLIL OT
peaiv3allii OJHOTO M3AENus M o00llee KOJIWYECTBO HMEIOUIMXCS PECYpCOB Ka)J0ro BUAA
NIPUBEJICHBI B TaOIUIIE.

OnpenenuTb CKOMBKO M3ACIUNA MeOeNIn KaXaoro Buaa (adpuke clieTyeT W3TOTOBUTH,
9YTOOBI IPUOBLIL OT UX peaIU3aluy ObljIa MAKCUMAJIbHOM.

Hopuer saTpat

Pecypcel PeCYpPCOB HA OJHO (lomee KOMHIECTEO
HIIEIHE PECYPCOB
Cron | Ctyn | IIlxad
Hpesecusa ] Baga. M 0.3 0.1 0.4 ]
Hpepecusa II BHOa. M 0.1 0,03 0,5 120
TP vaoEMEOCTE, 9eI.-9 1.3 0.3 2.5 483.5
IIpHOBINE OT PEaTHIAUHE OJHOTO
HIOedIHA, Pyo. 21 25 35

Bapuanm 3

ITpu wmzroroBnenun umznenuii M1 m M2 ucnonb3yroTcst cTanb W LBETHBIE METaUIbI, a
TaKkke TOKapHble W (pe3epHble cTaHKU. [0 TexHOMOrMYecKMM HOpMaM Ha MPOHU3BOACTBO
emuannbl mw3aenus M1 tpebyercs 300 m 200 cTaHKO-4aCOB COOTBETCTBEHHO TOKAPHOTO M
¢bpesepHoro obopyaoBanus, a Takxke 10 u 20 KT COOTBETCTBEHHO CTalIM U LIBETHBIX METaJJIOB.
Juis nmpousBoacTBa eauHunbl m3genuss M2 tpedyercs 400, 100, 70 u 50 cOOTBETCTBYIOIIUX
eauHuIl Tex ke pecypcoB. Llex pacmonaraer 12400 m 6800 craHko-4yacaMH COOTBETCTBEHHO
TOKapHoro u ¢peseproro obopynoBanus u 640 u 840 Kr COOTBETCTBEHHO CTAJM U I[BETHBHIX
MetaioB. [Ipubeuie oT peanuszauuu enunuisl uznenus M1 cocraBiser 6 py0. U OT €AMHUIIBI
unenust U2 — 16 pyo.



[ToctpoiiTe MareMaTHYeCKyr0 MOJETh 3aJa4d, HCIOJNB3ysS B KAaueCTBE IIOKa3aTems
3¢ PeKTUBHOCTH MPUOBLUIb M YUUTHIBAS, YTO BpeMs pabOThl (Ppe3epHBIX CTAHKOB JIOHKHO OBITh
HCIIOJIb30BAHO MOJTHOCTBIO.

Bapuanm 4

Jns  coxpaHeHHMsI HOPMaJbHOW JKM3HEAEATEIBHOCTH YEJIOBEK JIOJDKEH B CYTKHU
notpednaTy OenkoB He MeHee 120 ycnoBHbIX enuHHI (YCI. el.), KUpoB — He MeHee 70 u
BUTaMUHOB — He MeHee 10 yci. en. CoaepkaHue ux B Kaxaou eaunuue npoaykrtoB I11 u I12
paBHo cootBercTBeHHO (0,2; 0,075; 0) m (0,1; 0,1; 0,1) ycn. en. Croumocts 1 en. mpoaykra I11 —
2 py6., I12 -3 py6. IloctpoiiTe MareMaTHYecKyr0 MOJACNb 3aJadd, TO3BOJISIONIYI0 TakK
OpPraHHM30BaTh NHTAHHUE, YTOOBI €r0 CTOMMOCTh OblJJa MUHUMAJIBHON, a OpraHU3M IOJTYYHII
HE00X0IMMOE KOJIMYECTBO MUTATEIbHBIX BEILIECTB.

Bapuanm 5

Jlnst m3roToBiieHus Tpex BUA0B npoaykiuuu A, B u C ucnonb3yrot TokapHoe, (hpe3epHoe,
CcBapouyHOe M NUIu(oBaIbHOE 000pyAOBaHUE. 3aTpaThl BpEMEHU Ha 00pabOTKY OJHOTO M3ENUs
JUIS KaXXJI0TO M3 TUIIOB 0O0OpYJOBaHMs yKa3zaHbl B TabOmuie. B Heil ke yka3zaHbl oOumii GoHa
pabodero BpeMEHH KaKJIOTO W3 THUIIOB HCIIOJIB3yeMOTro OOOpYAOBaHHWS, a TakKe MPHOBLIL OT
peanu3ainuy OJHOTO U3JeNus JAHHOTO BUA.

THI 3aTpaTel EpeMEeHH Ha 0OpPADOTEY OomuE doEg
00OpPYACBAHHA | OOHOIO HIOEIHA EHIA. CTAHKO-T pabodero BpeMeHH
0DOpYVI0BaHHA, T

A B [

FpezepHOE ) 5] 8 210

TorapHOE 3 4 2 320

CrapouHOS 7 o 4 250

IInudopaIpHOE 2 ) G 160

ITpHbELTE, PVO. 3 11 15

Tpebyetcst omnpeaenuTb, CKOJBKO W3AEIMH M Kakoro BMJA CIEAYyeT H3TOTOBHUTH
MPEANPUITHIO, YTOOBI MPUOBUIH OT UX peaan3aluy ObLla MaKCUMaJIbHOM.

Bapuanm 6

Ha 3aBoje BbImycKaroT u3aenus yeTsipex TUnoB. OT peanuzanuu 1 ef. KakI0To U3IeTHs
3aBOJ ToOJydaeT npudbulb cooTBeTcTBeHHO 2, 1, 3, 5 ng.e. Ha wusrotoBnenuwe wuznenuit
pacxoayroTcs pecypchl TPeX THUIIOB: SHEPTHUs, MaTepHalbl, TpyA. JlaHHbIE O TEXHOJIOTHYECKOM
MIPOIIECCe MPUBECHBI B CIICIYIOIICH TaOIHIIe

CruiaHupyiTe TpOU3BOACTBO M3JIEIUN TaK, YTOOBI MPHOBUIL OT WX peanu3anuu ObLia
HauOOJIbIIIECH.

bIIICK P_ — 3aTparh pﬂﬁmgua Ha tﬂH.HH.I.I.}' H:!I'h:ﬁuﬂ. 3anacsl
cC bl
ype I - - v pECypCoB, €.
DHeprus 2 3 2 p
MaTtepHansi 4 2 1 2 40
S | 5 3 1 25




Bapuanm 7

[Ipu mpou3BoACTBE KapaMend Ha KOHIUTEPCKOW (adpuKe HCHOIB3YIOTCA CaxapHBIH
IIECOK, IIaTOKa, (PyKTOBOE IMIOpE M BKYCOBBIE 100aBkH. HOpMBI pacxoa chlpbsi Kaxa0ro BHIa
s mpousBoncTBa 1 T kapamenu "AOpukoc"(A), "Bumnsa"(B) u "Kny6nuka"(K) npuBenens! B
Ta0JInIE.

Hopuel pacxoga crIpea
Bun crpes Ha | T KapaMenH, T O0mwee KOIHIECTBO CEIPRA. T
A B K
(aXapHEIH NeCcokK 0.7 0.6 0.8 00
ITaToka 0.45 0.5 0.3 700
PpVETOROE MEOpE 0.1 0,2 0,15 230
Brycoerle godaerd | 0,002 | 0,005 | 0,003 16
IIpHOELTE, pVO. 1000 | 1200 | 1330

TpeOyercs onpenenuTh, TUIAH BBITYCKAa Kapameld, YTOObI MPUOBUIL OT €€ peaau3aluu
ObLITa MAKCHMAITLHOM.

Bapuanm 8

[Ipu oTKOpMeE J10Cel KaXk/10€ )KUBOTHOE €XKEIHEBHO JIOJDKHO IMOJIyYUTh HE MeHee 18 ef.
OenkoB, He MeHee 72 exa. yrieBoJoB M He MeHee 24 en. xupoB. llpm oTkopme Moryr
HCIIOJIb30BaThCs TpHU BHUAa KopMa. CoaepikaHue eIUHUI] MUTAaTeNIbHBIX BEIIECTB B 1 KI' KaXKA0Tr0
U3 BUI0B KOpMa MPHUBEIEHO B TaOIHULIE.

CocTaBuTh THEBHOW paIlMOH, 00ECIIEUNBAIOLINNA MMOTyYeHHEe HEOOXO0IMMOTrO KOJINYECTBA
IIUTATEJIbHBIX BEUIECTB IIPM MUHUMAJIBHBIX JEHEKHBIX 3aTpaTax

"Hcmo eQHHHLN DHTATEIRHEX BEOIECTE B 1 KI KOpMa
ITaTaTeIBEHEIE ECIIECTEA I II III
Benxn 3 4 3
YVraeBpogel 13 20 o
FHuprr 5 4 3
Ilema 1 KT mopmMa, pvid. 21 25 35
Bapuanm 9

IIpu oTkOpMe KakJ0€ >KMBOTHOE IOJDKHO IOJydyaTh He MeHee 9 exn. Oenkos, 8 en.
yrneBonoB u 11 en. mporemHa. [[ns cocraBieHMs panyoHa HMCHOJNB3YIOT J1Ba BHAA KOpMa,
HpPEeACTaBICHHBIX B CIEAyIOIel Tabaue:

KonHu4ecTso ¢OHHHL MHTATENbHBIX BELICCTH
IMuTaTensHbIE Ha 1 Kr
BELLICCTBA
KopMma 1 Kopma 2
Benku 3 1
¥rneronw 1 2
MpoTenH 1 6

CroumocTs | kr kopma nepBoro Buga — 4 j.€., BToporo ~ 6 1.e.
CocTtaBbTe JHEBHOU pAallMOH MUTATEIIBHOCTH, UMEIOIINI MUHUMAJIBHYIO CTOUMOCTb.



Bapuanm 10

X0341iCTBO pacrnojaraer cileAyomumu pecypcamu: miowaas — 100 ex., tpyn — 120
en., taira — 80 ex. Xo34icTBO NMpou3BOAUT yeThipe Buaa npoaykuuu I11, 112, 113 wu [14,
Opranuzanus IpoOU3BOJCTBA XapaKTepu3yeTcs Cleayoei Tabauie:

OXOM OT
Mpoayxws 3artpaThl Ha | ed. MPOaYKLMH 'gn Xon ot
NAOIALE TPYA TATA NPOAYKLIHM

m, 2 2 2 1

1, 3 1 3 4

m, 4 2 I 3

1, 5 4 I 5

CocraBbTe MJIAaH BBITYCKAa MPOJYKIHH, O0ECIIEUMBAIONIINI XO3SHCTBY MaKCHMAaJIbHYIO
pUObLIb.

Bapuanm 11

Ilex BBIMycKaeT TpaHchopMaTopbl ABYX BUIOB. (s M3roTOBIEHUsS TpaHCHOPMATOPOB
000uX BUIIOB HUCIIOIB3YIOTCS KeJe30 U mpoBoJioka. OO 3amac »xemes3a - 3 T, MPOBOJIOKH ~ 18
T. Ha onun TpanchopMarop mepBoro BUAa pacxoAyIOTCs 5 Kr jkejie3a M 3 Kr MPOBOJIOKH, a Ha
OJIUH TpaHC(OpPMATOP BTOPOTO BHUIA PACXOIYIOTCA 3 KT KeJie3a U 2 KT MPOBOJIOKH. 32 KaXKIIbIi
pean30BaHHbIN TpaHc(opMaTop MEpBOro BUAA 3aBOJ MOMydaeT NpUObLIH 3 1. €., BToporo — 4
1. €.

CocTaBbTe IUIaH BBIMyCKa TpaHC(HOPMATOPOB, 00ECIIEYNBAIOLINI 3aBOly MAaKCUMATbHYIO
pUObLIb.

Bapuanm 12
Jnst BhIMycKa 4YeThIpeX BUIOB NPOAYKIHMU TPEOYIOTCS 3aTpaThl ChIpbs, pabodero
BpeMeHH 1 000pyaoBaHus. VicxoaHble JaHHbIE IPUBECHBI B TAOIUIIE:

Hopme: 3ampam pecypcoa
Tun K edunuyy npodyKyuu Hanuuue

pecypca 1 2 3 4 pecypcoa
Chpre 3 b 2 4 60
Pabouee spemMa 22 14 18 30 400
OGopyaosanue 10 14 8 16 128
IIpubras Ha egH-
HHLY NPOIYKIHH a0 25 8 16

CdhopmynmpoBaTh SJKOHOMHKO-MATEMATHYECKYIO MOJICIb 33/1a4i HA MaKCHMYM MPUOBUTH
Y HaTH ONTUMAJIbHBIN IUIaH BBITYCKA MPOLYKIIHH.

Bapuanm 13
N3 tpex npoaykros - I, 11, III cocraBnsiercs cMech. B cocTaB cMecu TOKHO BXOJIUTH HE
MeHee 6 el XMMHYecKoro BelecTBa A, 8 en. — BemectBa B u He Menee 12 en. BemectBa C.

CTpyKTypa XMMUYECKHX BEIIECTB NIPUBECHA B CeAyIOLIel Tadbnuie:



- -_bc:ncp}x;rmc XHMHYECKOrQ BEIIECTRA
. Croumocts | en.
MpoayxT B | el MpooyKUHM 0 "Hﬂﬂ
A B C poiyki
I 2 1 3 2
I1 1 2 4 3 [
111 3 1,5 2 2,5 |

CocraBbTe HauboJIeE IEIIEBYIO CMECh.

Bapuanm 14

B unCTHTYTE MpPOBOAMTCS KOHKYpPC Ha Jyulnyio creHraszery. OgHOMy CTYAEHTY J1aHO
CIIEyIOIllEee IOPYYEHUE:

* KyIUTh aKBapeiabHOU Kpacku mo neHe 30 1. e. 32 KOpoOKy, I[BETHBIC KapaHIaIIH IO
uene 20 a.ex. 3a KOpoOKy, JIMHEWKH 110 1ieHe 12 a.em., 610KkHOTHI 1o 1ieHe 10 a.exm.;

* KPaCOK HY>KHO KYIHTh HE MEHee TpeX KOPOOOK, OIOKHOTOB -CTOJIBKO, CKOJIBKO KOPOOOK
KapaHJalleld U Kpacok BMecTe, JuHeek He Ooiee nartu. Ha mokynku Beinensiercst He meHee 300
1. €.

B kakoM KoJIM4ecTBE CTYIEHT JOHKEH KYNHUTh YKa3aHHbBIE MPEIMETHI, 4TOOBI oOIiee
YUCJIO TPEAMETOB ObLIO HANOOIBIIUM?

Bapuanm 15
I{ex BeImyckaeT Tpu Buaa aetaneit — A, B, C. Kaxnas netans oOpabareiBaeTcs TpeMs
crtankamu. OpraHu3anys MPOU3BOJICTBA B IIEXE XapaKTEPU3YETCs CIICAYIONMEH TaOIHIICH:

Cranok HdnurensHocts obpaboTku netanu, MHH., | DoOHI 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

CocTaBbTe IU1aH 3arpy3KH CTAHKOB, 00€CTIEUMBAIOLIHI LIeXy MMOJIy4eHHe
MaKCUMAaJIbHOW PUOBLIH.

5.UncjeHHbIe METOAbI ONTHMHU3AINH

Samanune Nel

Wcronb3yss MeTOA JUXOTOMUM TpH  3agaHHoM 3HadeHud & = 0,1  wawmGonbrieit
JOIlyCTUMOM JUIMHBl MHTEpBaja HEONPEIEIECHHOCTH HAaTU UHTEPBAJ, B KOTOPOM PACIIOJIOKEHA

TOYKA X+ MUHHMYyMa YHHUMOJAJbHOM Ha OTpe3Ke [0,1] byukun f(x) u 6 =0,01:
1. f(x)=—x>+x+1;

Fx)=(10x-9)*+1;

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

f(x)=8x*—x+2;

f(x)=4x*-3x-2;

f@)=(0.04-x)";

f(x)=23x>—x;

f(x)=8x2-2x+1;

e A o



9. f(x)=100(x—-0,2);
10. f(x)=0Bx-2)*-2;
I1. f(x)=7x% -5x+1;
12. f(x)=6x2—3x+9;
13. f(x)=3x>-5x+1;
14. f(x)=(0,25-x)";

15. f(x)=5x> -9x +3;

16. f(x):l9x+f;

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+ 2;
X

24, f(x) =100(x — 0,23)? ;
25. f(x)=8x2>—-5x+1;

3aganue Ne2

Hcnosb3yss METOM 30J0TOT0 CeYeHUs NpH 3amaHHoM 3Hadenun &+ =0,1 mambonbiumeit
JOMYCTUMOM JUIMHBI WHTEpBaJia HEONPEeAeIEHHOCTH HAWTH UHTEPBAJI, B KOTOPOM PacrojIokKeHa

TouKa X+ MHHUMyMa YHHMOZXAIbHON Ha otpeske [0,1] gynxumn 7 (x):
. f(x)=—x*+x+1;
Fx)=(10x=9)* +1;
f(x)=3x>-5x+3;
f(x)=8x*—x+2;
f(x)=4x?-3x-2;
Fx)=(0,04-x)*;
f(x)=23x>—-x;
f(x)=8x*—-2x+1;
() =100(x —0,2)? ;
Cf)=(3x-2)-2;
. f(x)=Tx* = 5x + 1;
. f(x)=6x>-3x+9;
. f(x)=3x2=5x +1;
f0)=(025-x)";
. f(xX)=5x2 -9x +3;
f(x)=19x+16

—_—
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17
18
19
2
21
22

o

23

24
25

f(x)=0,8x>—x+7;
. F(x) =100(x — 0,28) ;
() =9 -5x+9;
. f(x)=(0,09-x)*;
. f(x)=0,7x* —x+3;
Cf()=2x*—x;
f(x):17x+g;

X
. f(x) =100(x — 0,23)? ;
. f(x)=8x2—5x+1;

3ananue Ne3
Ucnonw3yss wmomudukamuu Metona HploToHa HalWTH

yHUMOabHoi Ha otpeske [0,1] byrkman f(x):

A S A Gl e

e e e e
o A W NN = O
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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;
[@)=(0,04-x);
f(x)=23x>—-x;
f(x)=8x*—-2x+1;
f(x)=100(x—0,2)*;
S =(3x-2)"-2;
() =Tx* = 5x + 1;
. f(x)=6x>-3x+9;
. f(xX)=3x*=-5x+1;
L f0)=(0.25-x)";
f(x)=5x* -9x+3;
f(x)=19x+16

—_—

X
L f(x)=0,8x>—x+7;
L (%) =100(x — 0,28) ;
f(x)=9x% -5x+9;

- f@)=(0,09-x)";
f()=0,7x* —x+3;
Cf()=2x*—x;
.f(x)=17x+9

—_—

X
. f(x) =100(x — 0,23)* ;

MHUHHUMYM

X*

byHKIMN



5. MeToauueckue MaTepHuaJbl, ONIpeaACJIAIINUE MPOUEAYPbl ONCHUBAHUA
KOMIIETCHIIU M

5.1 Kputepun oneHMBaHus IK3aMeHa.

OneHKa «OTJIMYHO» BBHICTABISIETCS 3a TJIyOOKOE 3HAaHHE NPEAYCMOTPEHHOTO IPOrpaMMOin
MaTepuanga, 3a yMEHHE YeTKO, JAKOHMYHO M JIOTUYECKH IOCJIe0BaTeIbHO OTBEYaTh Ha
IIOCTABJIEHHBIE BOIIPOCHI.

OneHka «xopomio» — 3a TBEpAOE 3HAHME OCHOBHOTIO (IPOrpaMMHOr0) Marepuana, 3a
rpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HAa TOCTABIICHHBIE BOIPOCHI.

OneHka «yI10BJeTBOPHUTEIBLHO» — 3a 00lee 3HaHWE TOJIbKO OCHOBHOTO MaTepuala, 3a OTBETHI,

colepKallie  HETOYHOCTM  WIM  clabo  apryMEHTHpPOBaHHBIE, C  HapylIeHHEM
M0CJIeI0BATEIbHOCTH U3JI0KEHUS MaTepHaa.
OneHka «HeyJAOBJIETBOPUTEJbHO» — 3a HE3HAHWE 3HAYUTEIBHOM 4YacTH MPOrpaMMHOIO

MaTepuanga, 3a CyIIECTBEHHble OIIMOKM B OTBETaxX Ha BOIPOCH, 3a HEYMEHHUE
OpUEHTHUPOBATHCA B MaTepuale, 32 He3HAHUE OCHOBHBIX MOHATUM TUCHIUILIIAHBI.

5.2 Kputepum onieHMBaHUSA KOJUIOKBUYMA.

OneHKa «OTJHYHO» BBICTABISIETCS 3a TIyOOKOE 3HAaHHE NPEAYCMOTPEHHOTO IPOrpaMMOin
MaTepuanga, 3a yMEHHE YeTKO, JAKOHMYHO M JIOTUYECKH IIOCJIe0BaTeIbHO OTBEYaTh Ha
IIOCTABJIEHHBIE BOIIPOCHI.

OneHka «xopomio» — 3a TBEpJAOE€ 3HAHHE OCHOBHOrO (MIPOrPaMMHOT0) Marepuana, 3a
rpaMOTHbIE, 0€3 CYIIeCTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTABIEHHBIE BOMPOCHI.

OrneHka «ya0BJeTBOPUTEIBLHO» — 32 001ee 3HaHHE TOJIBKO OCHOBHOTO MaTepuaia, 3a OTBETHI,

colepKallkie  HETOYHOCTM  WIM  cjJabo  apryMEHTHpPOBaHHbIE, C  HapyLICHHEM
MI0CJIEI0BATEIbHOCTH U3JI0KEHUS MaTepHaa.
OneHka «HeyJAOBJIETBOPUTEJbHO» — 3a HE3HAHHWE 3HAYUTEIBbHOM 4YacTH MPOrpaMMHOIO

MaTtcpuraia, 3a CYHCCTBCHHLIC OImMOKH B OTBETax Ha BOIIPOCHI, 3a HCYMCHUC
OPHUCHTHUPOBATBHCA B MAaTCPUAJIC, 3a HC3HAHUC OCHOBHBIX MOHATHUH JUCHUIIIINHBI.

5.3 Kpurepuu oueHUBaHUS TECTUPOBAHUS

[Tpu TectupoBanuM Bce BepHBIE OTBETHI Oepytcs 3a 100%.
90%-100% oTnnuHO

75%-90% xoportio

60%-75% yIOBIETBOPUTEIHHO

MeHee 60% Heyn0BIETBOPUTEIBLHO

5.4 Kputepuu onileHUBaHUS pacuyeTHO-rpaduIecKoi padoThl
[Tpu nmpoBepke pacueTHoO-Tpaduyeckoit paboTsl Bce BepHble OTBETHI Oepytesa 3a 100%.
90%-100% otau4HO
75%-90% xoporio
60%-75% yIOBIECTBOPUTEIHHO
MeHee 60% HeyIOBIETBOPUTEIBHO



