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1. HEJIX OCBOEHMUSA JUCHUITVINHBI

]_ICJ'ISIMI/I OCBOCHHA JUCHUIIIIMHBI <<MCTOI[I>I ONTUMH3AWN» ABJIACTCA H3YUCHUC OCHOB
MATEMAaTHUYCCKOIro0  MBIINIJICHHUA W HABBIKOB  HMCIIOJIB30BaHHUA  MAaTEMATHYCCKHX  MCTOIOB
OIITUMHU3AIMKU U MAaTEMATUYCCKOIo MOJACIUPOBAHUA B HpaKTH‘ICCKOﬁ JACATCIIBHOCTH.

HpI/I 9TOM 3aJadaMM JUCLHHUIIJINHBI ABJIAIOTCA:

® (O3HAKOMJICHHC 06yqa10mnxcsl C OCHOBHBIMU MCTOAAMU MATCMATHYCCKOI'0O MOACIUPOBAHUA
3a1a4 TCOpHH OIITUMMU3AIINU,

L4 Bpra60TKa YMEHHUA CaMOCTOATEIIbHOI'O MAaTEMATUYCCKOI'O aHaJIM3a 3a1a4;

® M3YUYCHHUC OCHOBHBIX MCTOJOB PCIICHUA 3aJa4 OIITUMU3AallUU,

® Pa3BUTUEC JOTHYCCKOI'o U aAJITOPUTMHUYCCKOI'O MBIIIJIICHU S,

® pPa3BUTUC MPAKTHYCCKUX HABBIKOB IPOTpaMMHUPOBAHUA AJITOPUTMOB PCHICHUA 3a1a4
OIITUMU3AINHN

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

2.1. Jucuumnnna «MeTONbl ONTUMHU3ALUU» OTHOCHUTCS K dYacTd, (opMHupyeMoi
y4acTHUKaMH 00pa3oBaTelbHBIX OTHOomeHWU bioka 1. Jlucuumiuubel (MOIyNH), UMEET TECHYIO
CBSI3b C JPYTUMHU JUCIUILIMHAMHU.

2.2. B Tabnuie npuBeneHbl IPEIIIeCTBYIONINE U MOCIEAYIOMINEe TUCIUIUIUHDI, HallpaBlIeHHbIC
Ha (OopMUPOBAHUE KOMIETEHIIUN JUCIUTUIMHBI B COOTBETCTBUU ¢ MaTpullei komrerenuuid OI1.

I[IpexmecTByOIIKE U NOCeAYIONIHE TUCIUIINHBI,
HanpaBJieHHble HA GOopMHPOBaHHE KOMIIETEeHN

Hpeﬂmecmy}omne JUCIHHITIINHBI HOCJ’IC}IYIOHH/IC JUCITUITIINHBI

1. BreraucnutenbHas MaTeMaTHKa HccnegoBanue onepaunﬁ




3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JTUCHUIITIMHE

[Inanupyemble  pe3ynbTaThl OCBOEHHs oOpasoBarenbHOW  mporpammbl  (OIT)  —
KOMIIETEHIIMH OOYYaIOLINXCS ONpEACISIOTCS TpeOOBaHMAMHU CTaHIApTa IO HAIMPABICHHIO
nonarotoBku 09.03.04 IIporpammuas uHxXeHepHs U (GOPMHUPYIOTCS B COOTBETCTBUHM C MaTpHUIICH
komnereHuit OI1

Ne Homep/ HaumeHoBaHue B pe3yabTare n3yyeHus JMCHUTIMHbI
/i HHJEeKC KOMIIeTeHIIUH o0yuarommecst 10J1KHbI:
KOMIIeTeHIHH (11 ee yacTu)
1 2 3 4
I1K-1 Crioco6eH UCToIb30BaTh [1K-1.8 [IpumMensieT nmpaBuiia MoCTpOSHUS
1. METObI U MaTeMaTHYeCKUX Mojienel 3a1ay
UHCTPYMEHTAJIHHBIE ONITUMH3AINN
CpeZCTBA UCCIIETOBAHMS
00BEKTOB [TK-1.9 Ucnons3yeT MeTO b
npodeccuoHaIbHON MaTeMaTHYeCKOro pOrpaMMHUPOBaHUS PU
JeSITeTbHOCTH pelIeHIH 3329 ONITUMH3AIINN

I1K-1.10 IlpumensieT MeTOIbI JUCKPETHOM
ONTUMU3ALMHU JJIs pa3pabOTKH
MaTEMaTUYECKUX MOJEIICH

[IK-2.1. PazpabaTbiBaeT u ynpasisieT

CrniocobeH 000cHOBaTh IPOEKTAMHU, U PEATU3yeT UX C

[1K-2 [IPUHUMAEMBbIE IIPOCKTHBIE | UCIIOJIB30BAHUEM COBPEMEHHOI'O
pELIEHNUs, OCYILECTBIATh IPOTrpaMMHOT0 0OecrieueHusl.
MIOCTaHOBKY U BBIIIOJIHEHUE
JKCIIEPUMEHTOB 110 IIK-2.3. OcyuiecTBileT IOCTaHOBKY H
MIPOBEPKE UX KOPPEKTHOCTH | BBHIMOJIHEHHUE HKCIIEPUMEHTOB I10 IPOBEPKE
u 3¢ppexTuBHOCTH UX KOPPEKTHOCTH U 3(p(peKTHBHOCTH

[1IK-2.4. OnieHMBaET BpEMEHHYIO U
€MKOCTHYIO CJI0XHOCTb TPOIPaMMHOT0
obecrieueHus




4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBbI

4.1. OFbEM JUCIHUAILIMHLI U BUJbl YYEEHOU PABOThHI

Buj yueOHoi padoThI Bcero yacos Cemectpsl
Ne 5
4acoB

1 2 3
AyauTopHasi KOHTaKTHasi padoTa (Bcero) 72 72
B ToMm guce:
Jlexuuu (JI) 18 18
[IpaxTuueckue 3ansatus (I113) o4 94

JlaGoparopubie padboTsl (JIP) - -

KonTrakTHas BHeayaiuTOpHasi padoTa, 6 mom uuciue. 2 2
WHJVBUYAJIBHBIE U IPYIIIIOBBIE KOHCYJIbTAUU 2 2
CamocrosTenbHas pabota obyuatomierocst (CPO) 34 34
(Bcero)
Paboma ¢ knusicuvimu ucmoynukamu 10 10
Paboma ¢ ONEKMPOHHbIMU UCMOYHUKAMU 10 10
THoozomoexra k mecmosomy KOHMPOIO 7 7
Toozomoexa k Konnokguymy 7 7
IMpome:kyTouHasi Dx3amen (D) 3(36) 3(36)
arrecranus B TOM YHUCIIE:
[Tpuem 3k3., gac 0,5 0,5
Koncynpranus, yac 2 2
CPO, uac. 33,5 33,5
4acoB 144 144
HUTOI'O: O6mas
TPY/0eMKOCTD 3a9eTHBIX eIHHUII 4 4




4.2. COAEP KAHME JUCHHUIIJINHBI

4.2.1. Pa3zaesnl (TeMbl) TMCUMILINHBI, BUIbI YUeOHOM 1esITeJIbHOCTH U ()OPMBbI KOHTPOJISA

Buabl yueOHol gesiTeibHOCTH, | @OpMBI TeKyIei U
N Ne HaiMeHOBANIME BKJIIOYASl CAMOCTOSATEIbHYI0 NPOMEKYTOYHOM
o | cemec pasiena padoTy o0y4aomuxcs aTTecTanuu
(B yacax) (0O®O)
n Tpa AUCHUILIUHBI
a |ap| m | cpo | 0T
1 2 3 4 5 6 7 8 9
Cemectp 5
1. 4 Paznen 1. Benenue. 2 4 8 14 | KomnokBuywm,
OcHOBHBbIE OHATHUS pacueTHo-
3aJ1a4 ONTUMH3AIUN rpaduueckas
pabora,
TECTOBBII KOHTPOJIb
2. 4 Pasnen 2. Penrenne 6 10 8 24 | KonnokBuyM,
ONTHUMHU3AIMOHHBIX H pacueTHo-
MHOTOKPHUTEPUATbHBIX rpaduueckas
3aaq pabora
TECTOBBI KOHTPOJIb
3. 4 Paznen 3. MeToasl 6 20 8 34 | KomnokBuywm,
pelIeHus pacueTHo-
9KCTpEeMalIbHBIX 33724 rpaduyeckas
it GyHKOUN ¥ 337124 pabora
JINTHEWHOTO TECTOBBIN KOHTPOJIb
MIPOrPaMMHUPOBAHHUS
4. 4 Pa3nen 4. Uucnenusie 4 20 10 34 | KommokBuywm,
METO/IbI 0€3YCIOBHOM pacueTHo-
U YCIOBHOM rpaduyeckas
ONITUMU3AINH pabota
TECTOBBII KOHTPOJIb
4 KonraktHasg 2 WHJMBH1yaJIbHBIE U
BHEay/IUTOpHAas 33,3 | rpymmoBsie
pabota 2 KOHCYJIbTAIIN
4 IIpomexyTouHas 0,3 | Ox3amen
aTTecTarus
18 - 54 34 144
HToro yacos B 5 cemecrpe:




4.2.2. JIeKITHOHHBII KypC

Ne Ne HaumenoBaHue Bcero
HanmenoBanue TeMbl
n/ | cemec pa3nena MeKIH Conep:xkaHue JeKunuu Yacos
I Tpa (0®0)
1 2 3 4 5 6
Cemectp 5
1 4 Pasnen 1. Tema 1.1 OcHOBHEIE OCHOBHBIE TEPMHUHBI U
Beenenue. nousTus. PaznooOpasue | onpenenenus. [lonstue
OcHoOBHBIE KpUTEpHUEB «ONITUMYM»
MOHATUA 3a/1a4d | ONTUMU3ALNHU Maremarnueckast MOJIENb.
ONTUMHU3ALINU [TocranoBka 3agauu
Tema 1.2 BekropHas ONTUMM3ALIMH.
1eneBast PyHKITHSL. Paznoobpasue kputepres
MHoOX%ecTBO ONTUMU3ALNU 2
JOMyCTUMBIX pernenuid. | LleneBast pyHkums.
Bekropnas neneBas
GyHKIHS.
2. Pasznen 2. Tema 2.1 3amaua o 3agava o0 Ha3HAYEHUH
4 Pemenne Ha3Ha4CHUH Lenesas GpyHKums
ONTUMHM3ALMONH  [Tova > 2 Meton 3anaya AMHAMUYECKOTO
BIX U THHAMUIECKOTO pOrpaMMHUPOBaHUS
MHOTOKPUTEPHATL | 1y roanivipoBaHHSL. KpI/ITeipI/IH ONTUMU3ALINH:
BHBIX 33J1a4 Tpobriema 3ameHbI ﬁI/IHeI/IHaﬂ dbopma. o 6
JIbTUIINIMKATUBHAas1 .
obopynosanus L[g) siza MINMAX
Tewma 2.4 TloxkpsiTus MAXMIN.
N-BepIIMHHOTO rpada I Buma «paccTosiHUE 10
IapOCOYETaHUSIMU UJCAIBHON TOUKID.
3. Pa3nen 3. Tema 3.1 Teopus Teopus norpemHocT1
Mertob1 MOrPENTHOCTH, Teopema Beiepmpacca. 6
4 peuieHus BBIITYKJIasi U BOTHYTast Brinyknas u Boruyras
SKCTPEMANIbHBIX | QYHKIMH ¢byakuu. Meronuka
3a1a4 s Tema 3.2 I'paduueckuii | HAXOKAECHUSA DKCTPEMyMaA
¢ynkunit u 3JII1 | MeTo onTuMH3auN Ha WHTEpBaje. 3a1aun
qutst 3J1I NPUBOLALLME K 3a1a4am
JMHEWHOT O
IpOrpaMMHUpPOBaHUS
I'padmueckuit meton
ontuMuzanuu s 3JII1
4, Pasnen 4. Tema 4.1 Ontumuzanust | IloHsITHE O YUCIEHHBIX 4
4 Uucnennoie YUCJICHHBIMU MeTOAaX ONTUMHU3AIII
METObI MEeTOAaMH, METO]T Meroa nuxoToMuu
0e3yCIIOBHOU U NUXOTOMHH U 30JI0TOro | MeTo 30JI0TOro ceueHus
YCIIOBHOM CEUCHUs Merton Herotona
ONTUMH3ALINHI 4.2 Meton HeroTona Merton Takepa-Kyna
n Metop Takepa-Kyna
Htoro yacoB B 5 cemecTpe: 18
Bcero: 18




4.2.3. JlabopaTopHbIii MPAKTHKYM (HE IPe/II0IaracTcs)

4.2.4. llpakTHYecKHe 3aHATHSA

HaunMeHnoBanue Conep:xkanue Bceero
Ne HaumeHnoBanue
Ne pasaeiia NPaKTHIECKOIr0 Yacos
ceMecTp NPaKTHYECKOr0
n/n AMCUMILINHBI 3aHATHSA (0®0)
a 3aHATHSA
1 2 3 4 5 6
Cemectp 5
5 4 Paznmen 1. HudopmaimonHas N3yuurts 4
Beeenue. TEXHOJIOTHSI IOUCKA WHCTPYMEHTAJIbHBIC
OCHOBHEIE ONTHMAJIBHOTO PelIeHus | Bo3MoxkHOCTH Microsoft
MOHsITHS 3agaun | B CPEAC Microsoft Excel | Excel mst pemienuns 3amau
oNTIMU3ALIN ONITHMU3ALIUH:
UHCTPYMEHTapHU
«IOUCKA PEUICHUI
6 4 Paznen 2. 3anava o HazHaueHuu | ['paduueckuit metox
Pewmenue Pewnts n pELIeHMs 3aa4H O
ONTHMH3ALMOHH | AHAIUTUYECKHU U Ha3HAYCHUH. 2
BIX U peann3oBaTh Ha Jlunelinple pemaromue
MHOTOKPUTEPHUAIT | OJHOM U3 SI3bIKOB MpaBHIIa
BHBIX 33724 IPOrpaMMHUPOBAHUS
Muorokpurepuansnas | Haxoxnenune IIM, IIMA,
3ajJa4a o JIMHCUHAA CBECPTKa
COBEPILICHHBIX KPHUTEPHEB, JICKCUKO-
apOCOYETaAHUAX rpagirieckas
OIITUMMU3aIUA . Ha
SN HpUMepe 3a1auu O 4
COBEPIICHHBIX
aHAIATHICCKN 1 apOCOYCTAHUSIX.
peaHHBOBaTB Ha MYHLTI/IHJ'H/IKaTI/IBHaH
OIHOM U3 A3BIKOB L(®. 1P Buza MINMAX
MIPOrpPaMMHUPOBAHUS 1 MAXMIN. LI® Buza
«pAacCTOSIHUE JI0
UJICaJIbHOU TOUKWY.
AJNTOpUTM peleHus IIpunuun
3a/1a4M 0 3aMEHax ONTHUMAIbHOCTH 4
aBTOMOOMIIS JUHAMHUYECKOTI'O
HPOrPaMMHUPOBAHUSL.
[IporpammupoBanue
3aJ1a4d 3aMEHBI BrraucnurensHas cxemMa
06opy/10BaHus Ha Al Ha npumepe
OJIHOM U3 S3bIKOB pemeHus 3a1aqmn o
IIPOrPaMMHPOBAHNSL 3aMeHe 000pyIOBaHUS
7 4 I'padpuueckuit meron | ITocranoska 3amaun
Pagﬂe_]‘[ 3 pemeHH;{ 3a7a4 JIMHEWMHOM OIITUMU3AITUHN
Metonbt JMHEWHOTO Tlpumepsi 3az1a4
pelieHus IpOrpaMMHPOBAHHUS OKOHOMHUKH, TPUBOJLILINEG
AKCTpEMaTbHBIX K 3a/1a4am Hl:[
I'paduueckuii MmeTon
3a1a4 i [IporpammupoBanue N 20
. pELICHUS IPOCTEHIINX
dbynakuwmii u 3JIIT | rpapugeckoro merona sanau JITT
peuenus 3aaa4 JIIT Ha
OJTHOM M3 SI3bIKOB
POrpaMMHUPOBAHUS




8 4 Paznen 4. MeToa TUXOTOMUH YucieHHbIE METOIEI
YuciaeHHbBIE MeTo 30JI0TOTO OTITHMH3AIINH.
METOIbI CeYCHUS AJNTOPUTMBI UX PEILICHUS
OesyciaoBHoM 1 | Metox Herorona TexcThI porpamM Ha 20
YCIIOBHOM Meron Takepa-Kyna | OHOM H3 A3BIKOB
IIPOrpaMMHUPOBAHUS
ONTHMH3AINHI
HToro yacosB B 5 cemecTpe: 54
4.3. CAMOCTOSTEJIBHASA PABOTA OBYUYAIOIET'OCSI
o No HaumenoBanue Bceero
pa3aeia Buast CPO 4acoB
n/m | cemecTpa
JTUCHUILINHBI (0DO)
1 2 3 4 5
Cemectp 5
1. 4 Paznen 1. BBenenue. ITpopaboTKa JEeKIHii - BKIF0YAeT YTCHHE 8
OCHOBHBIC TOHITHUS KOHCIICKTa J'IGKLIHﬁ, HpO(I)CCCHOHaHLHOﬁ
3a1a4n JIUTEPATYPBI, IEPUOANYECKUX U3IaHUN.
OINTHUMU3ALIUU HOHFOTOBK& K IIPaKTUYCCKUM 3aHATHUAM
Brmmmonnenne 3a4aHuA IO IOATOTOBKH K
nekuusaM. [loaroToBka Kk mIpakKTUYECKUM
3aHATUA. HOI[FOTOBKEI K TECTOBOMY
KOHTPOJTIO
2. Paznen 2. Pemenue V3ydeHue KOHCIEKTa JEKIH 115 8
ONTUMHU3ALMOHHBIX U BBITIOJIHCHUA UHANBUYAJIbHBIX 33IlaHI/II\/'I 10
MHOFOKpI/ITepI/IaJII)HI)IX IMPAKTUYCCKUM 3aHATHUA.
3a1au PaGora ¢ neKIMOHHBIM MaTepHUaIoM, TIOUCK U
0030p JTUTEPaTypPhI U FIEKTPOHHBIX
MCTOYHUKOB WHPOPMAITUH TIO
WHAVNBUIYAIHLHO 3aIaHHON TIpo0IeMe.
Brimmonnenune JOMalITHHuX 3a,[[aHHﬁ oo
IMPAKTUYCCKUM 3aHATUA. HOI[FOTOBKa K
TECTOBOMY KOHTPOJIIO
3. 4 Pasgen 3. Metoast W3ydeHue KOHCIEKTa JEKIIH 15t 8
perieHus BBITIOJTHEHUS MHAUBUIyaJIbHBIX 3aJaHUH 110
3KCTpeMaJILHLIX 3a/1a4 IMPAKTUYCCKUM 3aHATHUA.
ISt (I)YHKHI/Iﬁ u B.HH Pabora ¢ JICKHUOHHBIM MAaTCpHaJIOM, ITOUCK U
0030p TUTEpaTypPHI U AIEKTPOHHBIX
MCTOYHUKOB WHPOPMAITUH TIO
WHAWBUIYAIHLHO 3aIaHHON TIpoOIeMe.
Brimonnenune JOMalITHHuX 3a,[[aHHﬁ oo
IMPAKTUYCCKUM 3aHATHUA. HOI[FOTOBKa K
TECTOBOMY KOHTPOJIIO
4, 4 Paznen 4. UucneHubple | BoimonHenue 3amaHus M0 IOATOTOBKY K 10
METO/IbI 6E3YCIOBHOM nexuusiM. [ToAroToBKa K MpakTUYECKUM
U YCIIOBHOM SaHsATHA. 5
ONTUMM3ALINHI Hpopa60TKa JICKIIUHU - BKJIIFOHYACT YTCHUC
KOHCIIEKTA JIEKIM, TPOo(eCCHOHATIBHOM
JIUTEPATYPHI, IEPUOANYECKUX U3IAHUN.
IToaroroBka K TECTOBOMY KOHTPOJTIO
HToro yacoB B 5 cemecTpe: 34

10




S. IHHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIsA
CAMOCTOATEJBHOU PABOTBI OBYYAIOIIUXCA ITO JUCHUIIJIMHE

5.1. MeTtoanyeckue yKa3aHusi JJIsl MOJATOTOBKH OOYYAKOIIMXCH K JIEKIIHOHHBIM
3aHATUHAM

JIeKMK COCTaBISIOT OCHOBY TEOPETHUYECKOro OOy4YeHMs M AAI0T CHUCTEMAaTU3UPOBAaHHBIC
OCHOBbI HAYYHBIX 3HAaHUM MO JUCLMIUIMHE, PACKPBIBAIOT COCTOSIHME U INEPCIEKTUBBI Pa3BUTHSA
COOTBETCTBYIOLIEH 0O0NacTH HayKH, KOHLUEHTPUPYIOT BHUMAaHHE OOydarolIMXcsi Ha Haubosee
CIIOKHBIX M Y3JIOBBIX BOIIPOCAX, CTUMYJUPYIOT UX aKTUBHYIO [10O3HABATEJIbHYIO AEATEIBHOCTb U
CIOCOOCTBYIOT (JOPMHUPOBAHUIO TBOPUECKOTO MBIIUIECHUS.

BenymmM MeTomoM B JIEKIIMHM BBICTYNAET YCTHOE H3JIOKEHHE YUeOHOTO MaTepuana,
COIIPOBOKAAOILEECS UCIIOJIb30BAHNE MYJIbTUMEINA alllIapaTyphbl.

Jlexuust SIBJISICTCS UCXOAHOM (hOPMOI BCero yuyeOHOro mporecca, MrpacT HalpaBIsSIONIYIO
U OPraHu3yIOUIYI0 POJb B CAMOCTOSITEIbBHOM W3Y4YEHHH IpeaMeTa. BakHeWias poJib JIEKLMH
3aKJIF0YAETCs B JINYHOM BO3JIEHCTBUU JIEKTOPA HA ayJAUTOPHIO.

OcHOBHas JUIAaKTUYECKas 1IeNb JIEKIUU - 00ecliedeHne OpUEeHTHPOBOYHOM OCHOBBI /IS
JaJIbHENIIero ycBoeHus: yueOHoro marepuana. Iloctpoenue nekuuit no nucuuruinHe «OCHOBBI
(YHKIMOHATBHOTO aHAIN3a» OCYIICCTBIISCTCS HA OCHOBE IPHHIMIIOB HAYYHOCTH (Mpe/ronaraeTt
BOCIUTAHHUE JUAIEKTUYECKOT0 OIX01a K U3y4aeMbIM MPEAMETAM U SBJICHUSAM, AUATIEKTUYECKOTO
MBILUIEHUS, (POPMUPOBAHHUE MPABWIBHBIX MPEICTaBICHUH, HAYYHBIX MOHATHA M YMEHHUS TOYHO
BBIPA3UTh UX B ONIPENEICHUIX U TEPMUHAX, IPUHATHIX B HAYKE)

Ha nexnusx packpbIBarOTCSI OCHOBHBIE TEOPETUYECKHE ACIEKTHI, MPUBOIATCS MPUMEPHI
peanu3any Ha MPaKTUKE, OCBEUIAETCSl JOCTUTHYTHIN YPOBEHb (pOpMaIH3aly ACSITEIbHOCTH O
aBTOMATU3ALMH ITPOLIECCOB.

Crenuduueckoid 4epToil M3ydeHHs JAaHHOTO Kypca SBISETCS TO, YTO IMPHOOpETeHHE
YMEHUI U HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHCTeMaTHMYeCKOW TPEHHUPOBKH, KOTOpas
OCYILIECTBIISIETCS HA IPAKTUYECKUX 3aHATHUSAX.

OcHOBHOE BHUMAaHHE B JIEKIUM COCPEJOTauMBaeTCs Ha IJIyOOKOM, BCECTOPOHHEM
PacKpbITUU TJIaBHBIX, Y3JIOBbIX, HanOoJiee TPYAHBIX BOIPOCOB TEMbI. YK€ HAa HayaJlbHOM dTame
MOJIFOTOBKHM JIEKIIMH PELIAETCs] BOIPOC O COOTHOLIEHUH MaTepHaIoB yUeOHUKA U JIEKIUH.

Jist Toro yToOBI JeKuus s oOydaromierocss Obula TPOIYKTUBHOM, K HEW Haa0
roToBUThCs. [I0ArOTOBKA K JIEKIIMH 3aKJIFOYAETCS B CIEAYIOLIEM:

- Y3HaTh TeMY JIEKI[UH (110 TEMAaTUYECKOMY IIaHy, 110 MHPOPMAIIIH JIEKTOpa),
- IPOYMTATh YUE€OHBII MaTepua o yueOHUKY U y4eOHBIM ITOCOOUSIM,

- YSICHUTh MECTO MU3y4aeMOU TeMBbI B CBOEH MpoQecCHOHaTbHON MOITOTOBKE,
- BBIIIMCATh OCHOBHBIE TEPMUHBI,

- OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME JIEKILIUH,

- YSICHUTB, KaKue y4eOHbIE 3JIEMEHTBI OCTAIUCh HECHBIMH,

- 3aMKcaTh BOMPOCHI, KOTOPBHIE MOKHO 33aTh JIEKTOPY Ha JIEKIUH.

B Xxoze NEeKIMOHHBIX 3aHATHH OOy4aromMHCS JOJDKEH BECTHM KOHCHEKTHPOBAHUE Y4eOHOro
Matepuana. OOpamiath BHUMaHUE Ha KaTeropuu, (GOpMYyJIHPOBKHU, PAaCKPHIBAIOLIUE COJAEPKAHHUE TeX
WIM UHBIX SBJIEHUH W TIPOLIECCOB, HAy4yHbIE BBIBOJABI M IPAKTUYECKHE PEKOMEHIALNH,
MIOJIOKUTEJILHBIN OTBIT B OPAaTOPCKOM HCKyCCTBE. JKenaTeabHO OCTaBUTh B pa0OUNX KOHCIIEKTAX MO,
Ha KOTOpBIX [€NaTh IIOMETKH W3 PEKOMEHJOBAHHOM JMTEpaTyphl, IOMOJHSIOIMIME MaTepHuall
MPOCIYIIaHHOM JIEKIUH, a TAK)KE MOAYEPKUBAIOLINE 0COOYIO0 BaXKHOCTD TE€X MJIM MHBIX TEOPETUUECKUX
MIOJIOKEHUH. 3a/laBaTh MPENOJABATEN0 YTOUHSAIOIINE BONPOCHl C LIENBI0 YSACHEHHS TEOPETUYECKUX
MTOJIOYKEHUH, PA3pEIIeHNs CIIOPHBIX CUTyallui.YKa3aHus 10 KOHCIEKTUPOBAHUIO JIEKIUI:- HE HYKHO
CTapaThCsl 3alMcaTh BECh MaTepuaj, O3BYUEHHBIM mpenojasareneM. Kak mpaBuio, JIE€KTOpoOM
JIeNIal0TCs aKIEHThI Ha KIIFOYEBBIX MOMEHTAX JIEKLUH JJIsl Hauajla KOHCIIEKTUPOBAHUS;

- KOHCIIEKTHUPOBaHUE HEOOXOAUMO HAUMHATH MOCIIE OTJIallleHUEM TJIaBHON MBICIIU JIEKTOPOM,
nepeJl HauajaoM ee KOMMEHTHPOBaHMUS;
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- BBIJICJICHHUE TJIaBHBIX MBICICH B KOHCIIEKTE IPYTMM LIBETOM IIEJI€COO0pa3HO MPOM3BOJUTH BHE
JIEKIINH C LIEJIbIO COKPAILIEHNs BPEMEHH Ha KOHCIIEKTUPOBAHUE HA CaMOM JIEKIIUY;

- IPUMEHEHNE COKpAILlEHUH IIPUBETCTBYETCS;

- HY>)KHO M30erath JJIMHHBIX U CIOKHBIX PACCYKICHUM;

- JIOCJIOBHO€ KOHCHIEKTUPOBAaHHME OTHUMAE€T MHOIO BPEMEHH, I1O3TOMY HEOOXOJIMMO OIyCKaTh
(bpasbl, UMEIOIIIE BTOPOCTEIIEHHOE 3HAYCHHE,

- €CJIM B JIGKIMU BCTPEYAIOTCSI HEU3BECTHBIE TEPMUHBI, JIyYllle BCEr0 OTMETUTh HAa IOJAX HX
CYILLIECTBOBAHUE, OCTaBUTh MECTO JJI1 UX IMOSICHEHUS M B KOHLE JIEKIIMM 3aJaTh YTOUYHSIOIIHM
BOIIPOC JIEKTOPY.

KoHncnektupoBanve M perieH3upoBaHUE, TaKMM 00pa3oM, 3TO IMPOLECC BBIIEICHUS OCHOBHBIX
MBICIIEH TEKCTa, €r0 OCMBICIICHUSI M OIICHKHU coJepikaiieiicss B HeM mHpopManuu. J[aHHBIA BU
yueOHOM paboThI SABISETCS BUAOM MHAUBUIYATBHON CaMOCTOATEIbHON PabOThl 00yUaroierocs.

5.2. Meroauyeckue yKa3aHuUsl JJIsl NMOATOTOBKH OOYYalOIIMXCSl K NPaKTHYeCKUM
3aHATUAM

B mpomecce moAroTOBKM W MPOBEACHHS NPAKTUYECKUX 3aHATHH OOydarommecs: 3aKperuisioT
MOJIyYeHHbIE paHee TEOPETHUECKUe 3HAHUS, MPUOOPETAIOT HABBIKU HX MPAKTUYECKOTO
MPUMEHEHHS, OTIBIT PALMOHATBHON OpraHu3aiy y4eOHOH paboThl, TOTOBATCS K cade dK3aMeHa.
[TockOIbKY aKTMBHOCTH Ha MPAKTUUYECKHUX 3aHATUSAX SBIIAETCS MPEIMETOM BHYTPUCEMECTPOBOTO
KOHTPOJISl €r0 TPOJBM)KEHUS B OCBOCHHHM Kypca, IOJATOTOBKAa K TaKUM 3aHATUSAM TpeOyer
OTBETCTBEHHOI'O OTHOILICHUS.

IIpyn mOArOTOBKE K 3aHATHIO B IIEPBYIO OYEpEeb JOJDKHBI MCIOJIB30BATh MAaTepHUANl JEKIHUU H
COOTBETCTBYIOIIMX JINTEPATYpHbIX HUCTOYHUKOB. (CaMOKOHTpOJIb KauecTBa MOJATOTOBKH K
KaKJIOMY 3aHATHIO OCYIIECTBISIOT, IIPOBEPsAs CBOM 3HAHMS W OTBEYas. Ha BOIPOCHI JUISA
CaMONPOBEPKH MO COOTBETCTBYIOLIEH TEME.

BX0OnHOM KOHTPOJB OCYIIECTBISETCS IPENOJABaTeIeM B BUAEC IIPOBEPKHM M aAKTyalIU3alUH
3HaHUN 00YYaIOIIUXCS 10 COOTBETCTBYIOIIEH TEME.

BBIXOIHON KOHTPOJIb OCYIIECTBIISETCS MPENOJAaBaTEIEM IPOBEPKOM KauyeCcTBA U IOJHOTHI
BBITIOJTHEHUS 3aAaHus. [I0Ar0TOBKY K MPAaKTHUECKOMY 3aHSITHIO KaXIIbIi 00yJaromuiics JOJKeH
HayaTh C O3HAKOMJICHHS C IUIAHOM IMPAKTUYECKOTO 3aHATHSA, KOTOPBIM OTPAXKAET COJEpKaHUE
IIPENIOKEHHON TeMbl. TIarenbHOe NPOAYMBIBAHUE U U3YYEHHE BOIIPOCOB IUIAHA OCHOBBIBACTCS
Ha MpopaboOTKe TEKYIIero MmaTrepuana, a 3aTeM H3Yy4YeHHE O053aTelbHOW M JIONOJHUTEIBbHOU
JIUTEPATyphl, PEKOMEHIOBAaHHOW K JaHHOU TEME.

Bce HOBble MOHATHA MO U3ydaeMOl TeMe HEOOXOAMMO BBIYYUTh HAauM3yCThb M BHECTH B
rjoccapuid, KOTOPBIN 11e71eco00pa3HO BECTU C CaMOro Hayalla M3y4deHus Kypca. PesynbraT Takoit
paboThl JOMKEH TPOSBUTHCA B CIOCOOHOCTH OOydYaromierocs CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOMPOCHI, €r0 BHICTYINICHUH M YYAaCTHU B KOJUIEKTUBHOM OOCYKJIEHHUH BOIPOCOB
M3y4aeMOM TeMbl, IPAaBUILHOM BBIIIOJHEHUH NMPAKTUYECKUX 3a/laHUM.

IIpennaraercs cienyromas onopHasi cxema IMOATOTOBKU K IPAKTUYECKUM 3aHATUSM.

1. O3HakOMJIEHHE C TEMOM MPaKTUYECKOro 3aHATUSA. BrigeneHue riaBHOro (OCHOBHOM
TEMbl) U BTOPOCTENEHHOT0 (II0pa3/ielibl, YaCTHBIE BOIIPOCH! TEMBI).

2. OcBoeHHE TEOPETHUUECKOI0 Marepuaa Mo TeMe C ONOpOoM Ha JIEKIMOHHBIA MaTepual,
y4eOHUK U Apyrue yueOHble pecypchl. CaMOonpoBepKa: MOCTAaHOBKA BOIPOCOB, 3aTParHBarOIIUX
OCHOBHBIE TEPMHHBI, ONIPEICTICHUS U MOJIOKEHUS TI0 TEME, U OTBETHI Ha HUX.

3. BeimosiHenue mnpakTuueckoro 3agaHus. OOHapyKeHHE OCHOBHBIX TPYAHOCTEH, HX
pelleHre C TIOMOIIbIO JIOMOJHUTENbHBIX HWHTEIUIEKTYaJbHBIX YCHUIMM W/MIN TOIKIIOYEHHS
JIOTIOJTHUTEBHBIX UCTOYHUKOB HH(POPMAITUH.

OO6yyaromuiicst Mpu MOATOTOBKE K MPAKTUYECKOMY 3aHATHIO MOKET KOHCYJIbTUPOBATHCA C
IIpenojaBaTesieM U MoIy4daTh OT HETO HaBOASIINE PA3bsICHEHMS], 3alaHUs U1 CAMOCTOSITENIbHON
paboTHI.

JlunakTuyeckue Lend IMPaKTHUYECKOro  3aHATHS: YIIIyOJeHue, CUCTeMaTH3alus |
3aKperyieHue 3HaHUM, MpeBpallleHrue UX B YOEKIEHUS; MpoBepKa 3HAHUN; NPUBUTHE YMEHUH U
HaBBIKOB CaMOCTOSTEJIbHOM pabOThI C KHUTOW; pa3BUTHE KYJIbTYphl peuH, (OpMUPOBAHUE YMEHUS
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apryMEHTHPOBAHO OTCTAaWBATh CBOKO TOYKY 3pEHUs, OTBEUATh HA BOMPOCHI CIyIIaTeNel; yMEeHUe
CIIyIIaTh APYTUX, 33/1aBaTh BOIPOCHI.

3amaun:  CTUMYJIUPOBATh  PETYISPHOE  HM3yYEeHHWE  MPOTPaMMHOIO  MaTepualna,
MEPBOUCTOYHUKOB; 3aKPEIUIATh 3HAHMS, MOJTYYCHHbIE HAa YPOKE M BO BPEMsI CAMOCTOSITENIBLHOM
paboThI; oboramars 3HAHUSAMH OJarojaps BBICTYIUICHUSM TOBApUINCH M YUYUTENs Ha 3aHATHUH,
KOPPEKTUPOBATh paHee MOTyYeHHbIC 3HAHUSI.

OYHKINH TPAKTUIECKOTO 3aHSITHS:

-yueOHas (yriybjieHue, KOHKpEeTHU3alus, CUCTeMaTU3aliio 3HaHUuH, YCBOCHHBIX BO BpeMs
3aHATUHN U B IPOLIECCE CAMOCTOSITEIbHON MOATOTOBKU K CEMHUHAPY);

- pa3BuBamomas (pa3BUTHE JIOTMYECKOTO MBIIUICHUS Yy4yalluxcs OoOydaroluxcs,
npuoOpeTeHne WMH YMEHHA paboTarh ¢ pa3IMYHBIMUA JIMTEPATYPHBIMH HCTOYHHKAMH,
(dhopMupOBaHKE YMEHUI U HaBBIKOB aHaJIM3a (aKTOB, SBJICHHUM, MPOOJIEM U T.1.);

- BOCIUTaTelIbHAs (BOCHUTAHHE OTBETCTBEHHOCTH, Pa0OTOCTIOCOOHOCTH, BOCIIHTAaHUE
KYJIbTYpbl OOILIEHUS U MBIIUICHUS, IPUBUTHE MHTEpPEca K M3yYEHUIO MpeaMera, (hopMHUpOBaHHE
MOTPEOHOCTH pallMOHATU3AIMKA M Y4eOHO-TI03HABATEILHOW JEATCIILHOCTH W OpTaHU3aIlluu
Jocyra)

- JMArHOCTHYECKAas -KOPPEKIMOHHYIO W KOHTPOJIUPYIONIYIO (KOHTPOJb 32 KadyeCTBOM
YCBOGHHUS 00ydYarommMmucs y4eOHOTO MaTepuara, BBIABIEHHE MPOOEIOB B €ro YCBOCHHHM M HUX
MIPEO0JI0JICHUS)

- OpraHm3aiys CaMOCTOSTENIbHONH paboThl O0OydYalomUXCs COAEPXKHUT OOBSICHEHHE
COJICp)KaHUsl 3aJlad, METOJHMKH €ro BBHITIOJHCHHS, KPAaTKYI0 AHHOTAIMIO PEKOMEHIOBAHHBIX
HMCTOYHUKOB MHGOPMAIIUH, IPEATIOKEHHUS IO BHITIOTHEHUIO MHAWBUIYaTbHBIX 3aJaHHH.

5.3 MeToanueckne yKka3aHus 1o caMOCTOSITeJIbHOI padoTe o0y4aromuxcs

CamocTtosTennbHas ~ paboTra  OOYYAarOIIMXCS  MPEANOoJIaracT  pasiudHble  (HOPMBI
WH/IMBUYyAIbHOW YYeOHOH NEATENIbHOCTU: KOHCIEKTUPOBAHUE HAYYHOH JUTEpaTyphl, cOOp |
aHalIu3 IIPAKTHYCCKOI'O0 Marcpuajia B CMI/I, IIPOCKTUPOBAHUC, BBIIIOJIHCHUC TCMATHYCCKHX H
TBOPUYECKUX 3aJaHuii U mp. BeiOop ¢opM M BHAOB CaMOCTOSTENBHON pabOTHI OmMpenenseTcs
HHAUBUAYAJIBbHO-IMYHOCTHBIM  ITOAXOA0OM K 06y‘~I€HI/IIO COBMECTHO nmpernoaaBaTciiceM u
oOyJaronumcs.

5.3.1. MeTroanueckue yKa3aHHus 10 NOATOTOBKE K KOJLNIOKBUYMY.

HOI[FOTOBKa K KOJUIOKBUYMY HAYUWHACTCA C KOHCYJIbTAllUU ITPEIIoaaBaTeiid, Ha KOTOpOfI OH
pa3bsCHAET pa3BEPHYTYI0 TEMAaTHKy MpOOJIEMbl, PEKOMEHIYeT JUTeparypy i HM3y4deHUs U
OOBSACHSET U 00BACHSAET NPOLEAYPY NPOBEACHUS KOJUIOKBUYMY.

[TonrotoBka BKIIOYaeT B ceOd U3ydyeHME KOHCIIEKTa JIEKIUi, pPEKOMEHJI0OBaHHOM
TUTepaTypsl U (10 YKa3aHUIO MPEToaBaTess) KOHCIIEKTHPOBAHUE BAXKHEUIIIUX UCTOUYHUKOB.

KonnokBuym npoBoautcs B ¢popMe MHIMBUAYATIBHOW Oecelbl ¢ KaKIbIM OOydYaroIMMCs
niu O6ecenpl B HEOonmbMX Tpymnmnax (3-5 yenoek). OObIUHO IpenoAaBaTeb 3a/J1aeT HECKOJIbKO
KpPaTKUX KOHKPETHBIX BOIMPOCOB, MO3BOJISIFOIIUX BBIICHUTH CTENEHb J00POCOBECTHOCTH PabOTHI €
JUTEPaTypoi, KOHTpoiupyeT KoHcHekT. [lanee Oonee moapoOHO oOcyxaaeTcss Kakas-Tudo
CTOpPOHa MpPOOJIEMBI, YTO TIO3BOJIAET OLEHUTHh YpPOBEHb MOHMMaHHsA. OOydarouMcs gaercs
BO3MOXXHOCTE BBICKa3aTb CBOC MHCHHUC, TOYKY 3PCHUA, KPUTUKY 110 OINPECACICHHBIM BOIIPOCAM.
IIpu BeICKa3bIBaHUM TPEOYETCsI apryMEHTUPOBAHHOCTh U 0OOCHOBAHHOCTh COOCTBEHHBIX OIICHOK.

5.3.2. MeTroan4yeckue yKa3aHusi 110 MOATOTOBKE K TECTOBOMY KOHTPOJIIO.

TecTrl — 3TO BONIPOCHI WM 3aJaHus, IPEAYyCMATPUBAIOIINE KOHKPETHBIN, KPAaTKAW, YETKUN
OTBET Ha UMEIOILIUECS ITAJIOHBI OTBETOB.
ITpu camMOCTOATENBHON MOATOTOBKE K TECTUPOBAHUIO 00YYaIOIIEMYCsl HEOOXOIUMO:
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a) TOTOBACH K TECTHUPOBAHMIO, MpopadoTaiiTe WHPOPMAIMOHHBI MaTepual I
mucturiuHe.  [[poKoHCYIbTUPYHTECh C TpernojaBaTelieM TIO0 BOMPOCY BbIOOpa ydeOHO
JTUTEPATYPHI,

0) 4eTKO BBIICHHUTE BCE YCJIOBUs TECTHPOBAaHUS 3apaHee. Bbl JTOMKHBI 3HATh, CKOJBKO
TECTOB OYyJeT MPEasioKEHO, CKOJBKO BPEMEHH OTBOJIUTCS Ha TECTHPOBAHHE, KaKOBa CHCTEMa
OLICHKHU PE3yJIbTaTOB U T.JI.

B) MpHUCTymass K paboTe C TecTamMW, BHUMATEIBHO M J0 KOHIIA TPOYTHUTE BOMPOC M
npejuiaraeMble BapUaHThl OTBETOB. BhIOepuTE MpaBWIBHBIC (MX MOXET ObITh HECKOJIbKO). Ha
OTJICIIBHOM JIUCTKE OTBETOB BBIMTUIIKTE ITU(PY BOIPOCca i OYKBBI COOTBETCTBYIOIIHE MPABUIHHBIM
OTBETaM;

') €CJIM BCTPETHIIM YPE3BBIYAIHO TPYAHBIN BOMPOC, HE TPAThTE MHOTO BPEMECHH Ha HETO.
[lepexoaute k ApyrumM TectaM. BepHuTech K TpyIHOMY BOIIPOCY B KOHIIE.

1) 00s13aTEILHO OCTaBhTE BPEMsI JIsl IPOBEPKH OTBETOB, YTOOBI M30€kKATh MEXaHHUUECKUX
OLINOOK.

5.3.3 MeroauyecKkue yKa3aHus 10 BbINOJHEHUIO pacueTHO-Tpaduyeckasi padoTsl

PacuetHo-Tpaduueckas pabora odopmisieTrcs B pacledyaTaHHOM WM PYKOHNUCHOM
BapuanTe. Homep BapuanTta BEIOMpAeTCs MO MOPAIKOBOMY HOMeEpY crrcka ooydarommuxcs. PI'P ¢
JIPYTUM HOMEpPOM BapuaHTa HE 3a4MThIBalOTCA. PaboTa BBINOJHIETCS aKKypaTHO, B Cllydae
PYKOIHCHOTO 0(OpPMIICHHS YTCHHE €€ HE JTOJDKHO BBI3BIBATH 3aTPYAHEHUIA.

PI'P nomxHa coCTOATH U3 TUTYJIBHOTO JJUCTA U OCHOBHOM 4acTu. JlomyckaeTcs BKIIOUYEHHE
B paboTy MPHIOXKEHHHA, COACP)KAIIMX TAaONHIbI, PUCYHKH, NOJYYCHHbIE Ha KoMmbioTepe. Ha
TUTYJIBHOM JIUCTE 0053aTeNbHO yKa3bIBaeTCs HauMeHoBaHue qucuuiuiniel, @O oOyuatomerocs,
rpymnma, BapuanT 3aaanusi, DO npenonasatens. BeimonnenHast u oopmiieHHas paboTa JODKHA
OBITH ITPEJICTABIICHA [IPEIOIaBATENI0 He Mo3AHee, yeM 3a 10 1Hell 10 Havaja CeCCHu.

B ocnoBHo#t yactu PI'P 110 pemenus kax o 3a1auu JOKHBI OBITH MPEICTABICHBI
COOCTBEHHBIE IaHHbIE: BApUAHT 3aJaHusl, (POPMYIMPOBKA 3a/laHUs, YMCICHHbIE 3HAaYEeHUS,
COOTBETCTBYIOILIME CBOEMY BapHuaHTy. Jlajiee JOIKHO OBITh MPEACTABIEHO PEILIEHUE C
pacidpoBKoit hopMys 1 mocae10BaTeIbHOCTH JeiicTBUI. Bee BeIuKCcIeHHs cHavaa
MIPE/ICTABISIOTCS B BUJE pacueTHBIX (OpMyJl, 3aTe€M B (OPMYJIbI MMOACTABISAIOTCS YUCIICHHBIE
3HA4YEHHUs U 3alHChIBAETCS OTBET C YKa3aHUEM €MHHII U3MepeHuil (6e3 MpoMexXyTOUHbIX
pacueroB). Bce BerunMcauTeNbHBIE IPOLIEAYPHI CIEAYET MPOU3BOAUTE C TOYHOCTHIO 710 0,01.

IIpomexyTouHast aTTEeCTANMA

ITo uroram cemectpa npoBoauTcs 3adeT. [Ipu moaAroroBke k caave 3auera peKOMEHAYEeTCs
II0JIB30BAThCA MaTepHalaMH JIEKIIMM U NPAKTUYECKUX 3aHATHH, U MaTepHalaMH, U3y4YEHHBIMU B
X0JIe TEKYIIeH caMOCTOATEIbHONU pabOThl. 3a4eT IPOBOAUTCS B YCTHOM WM TUCbMEHHOMN (hopMe.
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5.

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ne Ne
N Oo0pa3oBaTte/ibHbIE Bcero
n/ | cemec | Buabl yueOHOH padoThl
I pa TEXHOJIOTHH Yacos
(0P0)
1 2 3 4
Cemectp 5
1. 4 Jlexyus « PaznooOpaszue IIpobremnas, memoo 2
KPUTEPHUEB ONTHMH3AIUN MO03208020 WMypMa
2. 4 Jlexyus « BekTopHas ueneBas IIpobremnas, memoo 2
GYHKIIS M03208020 WMYpMa
3. 4 Jlexyusa «OCHOBHBIE IOHATHS IIpobremnasn 4
METO]1a TMHAMHYECKOTO Memoo  M03208020
MIPOrPaMMHUPOBAHUS wmypma
4, 4 Jlexyus «IToxkpeiTrst lIpobnemnas memoo 4
N-BepIIMHHOTO rpada M03208020 WMypma
MIapPOCOYCTAHUSIMHI)
5. 4 Jlexyus «Teopus norpeurtHoctu» | Ilpobremnas 2
6. 4 IIpaxmuuecxoe 3anamue Tpenune Memoo
«[IporpammupoBaHue 321391 MO03208020 WMypmMa 4
3aMEHbI 000PYI0OBaHUS Ha OJHOM
13 SI3bIKOB IPOrPAMMUPOBAHUS
1. 4 Ilpakxmuueckoe 3ansmue «Meton | Tpenune 2
JTUXOTOMHUI
HToro yacoB B 5 cemecTpe: 20

15



7. YHEBHO-METOANMYECKOE U ”TH®OPMAIHOHHOE OBECIIEYEHHE
YYEBHOU JUCIIUITJIMHBI

7.1. IlepeyeHb OCHOBHOM M J0ONOJHUTEIbHON YUeOHOI JIUTEpaTypbl
CnucoK OCHOBHOM JIUTEPATYpPbI

1. XKuakoBa H.B. Meronsl ontumuzanuu cucreM : ydebHoe mocobue / JXunmkosa H.B.,
MensaukoBa O.}O.. — Caparos : Aii [Iu Op Meaua, 2018. — 149 c. — ISBN 978-5-4486-

0257-3. — Tekcr : oanekrponnwsni // IPR  SMART : [caiir]. — URL:
https://www.iprbookshop.ru/72547.html . — Pexxum gocryma: ajist aBTOPU3HP. TOJIb30BaTENEH.
- DOI: https://doi.org/10.23682/72547

2. Mertoapl ontumm3aruu : yueoHoe mocodbue / E.K. EpmoB [u ap.].. — Canxkr-IlerepOypr :

Cankr-IlerepOyprckuii TOCyIapCTBEHHBIA apXUTEKTYPHO-CTPOUTENBbHBIN yHHBepcuTeT, DbC
ACB, 2016. — 89 c¢. — ISBN 978-5-9227-0597-4. — Texkcr : anextponnsiii // IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/63634.html. — Pexwum noctyma: s aBToOpu3up.

II0JIb30BATENEH

3. Munens A.A. Metoasl ontumu3anum : yaeoHoe mocodue / Murnens A.A., lllenecroB A.A.,
Pomanenko B.B.. — Tomck : ToMCKuil roCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
pamuosnexTponuku, 2017. — 198 ¢. — Tekcr : snexrponnsiii / [IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/72127.html. — Pexum pmoctyma: Juis aBTOPHU3HP.
10JIb30BaTENEH

Cnmcok 10M0JTHUTEIbHOM JIUTEPATYPhbI

1. Meroapl ONTUMHU3ALMH : YI€OHO-METOIUYECKUI KoMIUTeKC / . — Anmatsl : Hyp-ITpunt, 2012.
— 128 c¢. — ISBN 9965-756-18-X. — Texkcr : anextponssiii / [IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/67099.html . — Pexum pgocTyma: mjist aBTOPH3HP.
IIOJIB30BaTEIICH

2. Metopl ONTUMU3AINN U TEOPUU YIIPABICHUS | METOJMUECKHE YKA3aHHUS K CAaMOCTOSITEIbHON
pabore mo AuMCHUITIMHAM «MeToApl onTUMH3anuuy, «MaTeMaTHYecKue METOIbl TEOPHH
ynpaBienus» / . — Jlunenk : JIuneuxuil rocyaapcTBeHHbIN TexHUUeCKUil yHuBepcureT, ObC
ACB, 2013. — 18 c¢. — Teker : amektponnsii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/22891.html. — Pexxum noctyna: uist aBTopu3up. HoJib30BaTesei

3. MNammauak H.®. Metoasl onTUMH3alMM @ METOJUYECKHE YKa3aHUs I IPOBEIEHHS
naboparopubix pabor / Ilammnuak H.®.. — Jlumenk : Jluneukuit rocynapcTBEHHBIN
texundyeckuid yauepcuter, ObC ACB, 2017. — 16 c. — Tekct : snektponssIii // IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/74404.html. — Pexxum mocrtyna: mis
aBTOPU3HP. MOJIb30BATENEH

4. Penun C.B. Metonbl ontuMm3ariu : cOOpHUK 3ana4d u ynpaxHenuit / Peann C.B., ['anenuna
H.JI.. — HoBocubupck : HoBocuOupckuii rocyqapcTBEHHBIH TEXHUYECKUN YHHBEPCHUTET,
2011. — 54 c. — ISBN 978-5-7782-1688-4. — Texcr : anekrponnsiii // [IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/45389.html. — Pexxum noctyma: s aBTopH3Hp.
MI0JIb30BaTENEN
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7.2. IllepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTEepHET»

1. DnexTpoHHO-OubIHoTeyHas cuctema IPRbooks URL: http:// www.iprbooks.ru/O00 «Aii [Tn
Op Menuna»

7.3. UndopmanmoHHble TEXHOJOTHH, JUIIEH3HOHHOE MPOTrPaMMHOEe o0ecneyeHue

JIuneH3noHHOE MPOrpaMMHOe ofecrneyeHne PeKBH3NTHI JIMIIEH3HIi/ 10TOBOPOB
Microsoft Azure Dev Tools for Teaching Wnentudurarop noamucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpok aeiicteus: 30.06.2022
2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013 (TIpoJuIeHUE TTOITHUCKH)

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 u T. 1.

MS Office 2003, 2007, 2010, 2013 Caenenus 06 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739, 64468661,

64489816, 64537893, 64563149, 64990070, 65615073
Jlnmien3us OeccpoyHas

Awnrusupyc Dr.Web Desktop Security Suite JIutieH3MOHHBIH cepTHdUKAT
Ceputiinsiit Ne 8DVG-VI6F-H8S7-NRBC
Cpoxk pevictBus: ¢ 20.10.2022 no 22.10.2023

Koncynerant [Tmoc HoroBop Ne 272-186/C-23-01 ot 20.12.2022 .

3BC IPR SMART JIunensuonumlii gorosop Ne 9368/2211 ot 01.07.2022 1.
Cpoxk pevictBus: ¢ 01.07.2022 no 01.07.2023

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
8.1. TpeGoBanus kK ayTuTOPUAM (MIOMeELEHUSIM, MeCTaM) /1Jisl POBeIeHUA 3aHATHI

1. YueOHnas ayauropus 1Jisl NpoBeJeHHUs 3aHATHI JIEKIIHOHHOTO THUIIA
Crnenuanu3upoBaHHas MeOelb:

Kadenpa nacronpHas - 1mt., gocka MenoBas - 11T., CTyabs — 65 WT., napThl - 341T.
TexHuueckue cpencTBa 00yueHus, CyKalye A IpeaocTaBieHus yueOHol nHdopMau
00JIbIION ayAUTOPUH:

OKpaH Ha wratuse — | mr.

IIpoexrop — 1 mr.

HoytOyk — 1 .

2. Y4yeOHas1 ay UTOPUA 115 IPOBE/IeHNS 3aHATHI CeMHHAPCKOIro THIA, KYPCOBOI0
NPOEKTHPOBAaHUS (BbINOJIHEHHE KYPCOBBIX padoT), rPyNNOBbIX U HHAMBUAYAJbHBIX
KOHCYJIbTAIMM, TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTeCTAllUH
Creunanu3upoBaHHas MeOEb:

Kadenpa nacronbHas - 1mr., 1ocka MenoBas - 1mrt., cTynbs — 65 1wT., napTel - 341mT.
TexHunueckue cpeacTBa 00yUeHHUs], CITyKalllue A5 IPpeIoCTaBIeHusl yueOHON HHpopMauu
O0JIBILION ayAUTOPHUH:

DKpaH Ha IITaTuBe — | MIT.

IIpoektop — 1 mir.

Hoyr6yk — 1 mir.

3. YueOHast ay uTOpPUs A5 POBEIeHUS 3aHATHI CeMHHAPCKOro THIA, KYpCOBOI0
NPOEKTHPOBAaHUS (BbINOJHEHHE KYPCOBBIX padoT), rPyNNOBbIX U HHAMBUAYAJbHBIX
KOHCYJIbTALMM, TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTecTalluu
Creunanu3upoBaHHas MeOEb:

Kadenpa nacronbnas - 1mrt., maptel - 311T., CTYbs - 541T., JOCKa MenoBast - 1miT.
Ha6op nemMoHCTpanmoHHOTO 000py1I0BaHUsI B YI€OHO-HATIISAHBIX TTOCOOMH, 00ECIIeYNBAIOIINX



http://www.iprbooks.ru/

TEMATUYECKUE ULTFOCTPALIUHN:
[IpoekTop — 1 miT.

DKpaH pyJIOHHBIN HACTEHHBIN — 1 1IT.
HoytOyk — 1 mT.

4. Ilomenenue AJs1 CAMOCTOATENbHON PadoOThI.

Otnen o6cmyXUBaHUS IEYaTHBIMU U3JaHUAMU

CrermanmsupoBannas meOenb:Paboune cromet Ha 1 mecto — 21 mr.Crymes — 55 mr. Habop
JEeMOHCTPALIMOHHOTO O0OPYIOBaHUSI M y4eOHO-HAIJSIMHBIX MOCOOMH, 00ecreYnBaloUIMX TEeMaTHYeCKHe
WJUTIOCTPALIMK: SKpaH HACTEHHBIN — 1 1mIT.

[Ipoextop — lmt. HoyrOyk — 1mmT.

HNudopmanmonHo-Onbanorpaguueckuii OTaes.

Criennanu3upoBaHHas MeOeIb:

PaGoune cromsr Ha 1 MecTo - 6 mT. CTyNbs - 6 mIT.

KommnbrorepHast TeXHHKa ¢ BO3MOKHOCTBIO TTOJKITIOUEHHUS K ceTH «HTepHeT» 1 obeclieueHreM JOCTyNa B
AJNIEKTPOHHYIO MH(POPMAIIMOHHO-00pa3zoBatenbhyo cpeny DI'bOY BO «CeKarl'Ax»:

[lepconanbreiii komnpoTep — lmT. Cranep — 1 mr. MOV — 1 mt. OTaen oOcmykKuBaHUAS 3TEKTPOHHBIMA
n3ganusamu Crienuann3upoBaHHast MeOeb:

PaGoune cronsl Ha 1 MecTo — 24 wit. Ctynbs — 24 mr.

HaGop nemoHCTpalimoHHOTO 000OpyAOBaHUS © y4eOHO-HAINIAMHBIX IOCOOWA, OOECTIeUYMBAIOIINX
TEMaTU4ECKUE WILTIOCTPALUU:

WntepaktuBHas cucrema - 1 mr. Mouutop — 21 mr. CereBoil Tepmunan -18 mr. IlepcoHanpHbIN
koMmmeioTep -3 mt. MOY — 2 mt. [Ipunrep —1mT.

5. Ilomemenne isi XpaHeHHS] H NPOPHIAKTHYECKOT0 OOCTYKHBAHHS Y4eOHOrO
o0opynoBaHmusi.

CneunammsuposanHas Mebenb: lkag — 1 mr., cTyi -2 mrT., Kpecsio KOMIBIOTEPHOE — 2 IIT., CTOI
VIJIOBOM KOMIBIOTEPHBIH — 2 mT., TyMOOYKH C KIIOYOM — 2 mT. Yd4eOHOoe mocobue
(IepcoHaNBHBIN KOMIBIOTEP B KOMIUIEKTE) — 2 IIIT.

8.2. TpeGoBaHusi K 000py10BAHUIO Pa0OYNX MECT NpenogaBaTe/s U 00y4aromuxcs
Pabouee mecTo npenoaBaTens, OCHAIIEHHOE KOMIIBIOTEPOM C 10CTYIIOM B MIHTepHeT.

Paboune mecTa cTyA€HTOB, OCHAIIEHHbIE KOMITBIOTEPAMHU C JIOCTYNoM B HTepHeT,
npeaHa3HauYeHHbIe U1l PaOOTHI B 3JIEKTPOHHON 00pa30BaTeNIbHOM cpenie, U T.II.
8.3. TpeGoBaHus K cieUAJIU3UPOBAHHOMY 000PY10BAHUIO - HET
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9. OCOBEHHOCTH PEA/IMBAIIMU JUCHUIIJINHBI /151 UHBAJIM/10B U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 31OPOBbA

Jns  obecrieueHust 00pa3oBaHMs MHBAJIMIOB M OOYYaIOIIMXCS € OrPaHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBbsl pa3pabaTbiBaeTcs (B ciydae HEOOXOIUMOCTH) aJalTHPOBAHHAsS
oOpa3oBaTenpHasl MporpaMma, WHAMBHUIYalbHbIM y4eOHbIM IJIaH ¢ y4yeToM OCOOCHHOCTEH HuX
NCUXO(HU3MUECKOTO  PA3BUTUS M COCTOSIHHS ~ 370pPOBbS, B  YaCTHOCTH  IPHUMEHSETCS
WHAMBUYAJIBHBIA IOJIXOA K OCBOCHHUIO IMCLUIUIMHBI, MHIUBUAYaJbHBIC 3aJaHus: pedepartsl,
MUCbMEHHBIE pabOTHl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl M JAMAJOTH, WHIAWBHyalbHbIC
KOHCYJIbTAllMM, HCIHOJb30BaHUWE JAMKTOGOHA U JAPYIMX 3allUCBIBAIONIMX  CPEACTB  JUIA
BOCIIPOU3BEIECHU JICKIIMOHHOIO U CEMUHAPCKOr0 MaTepUara.

B wmemax obecnedeHuss oOydyarolMXCsl MWHBAJIMAOB M JIMI C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMH ~ 37I0OPOBbSI  KOMIUIEKTyeTcss (OHJ  OCHOBHOH  y4eOHOW  JUTepaTypoil,
alalTUPOBAHHOM K OTPaHUYEHUIO IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOCTYI K KOTOPHIM
opranu3oBad B BUILl Axanemun. B Oubnmorexke mpoBOISATCS HHIUBUAYaJTbHBbIC KOHCYJIbTAI[MH
JUI1 JAHHOM KaTErOpHH I0JIb30BaTENIEH, OKa3bIBACTCs MIOMOLIb B PETUCTPALIMU U MCIIOJIb30BAHUU
CETEBBIX U JIOKAIbHBIX 3JIEKTPOHHBIX O0pPa30BATEIbHBIX PECYPCOB, MPENOCTABIISIOTCS MECTa B
YUTAJIBHOM 3aJIe.
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®OH/]I OLIEHOYHBIX CPEJICTB
MO JUCLUMUITJIMHE

«MeToabl ONTHMH3AIMH

[Ipunoxenue 1
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1. HACIIOPT ®OHIA OINEHOYHBIX CPEACTB IIO AUCHUIIJIMHE

«MeTobl ONTHMH3AIUN

1. KOMHeTeHIII/IH, q)opanyeMLIe B IIpoecCe M3y4CeHUd TUCIHUIIJINHBI

Nunexc DopMyIUPOBKA KOMIIETEHIIUHU

[K-1 CrocoOeH  WCMONb30BaTh  METOJIbI W HHCTPYMEHTAIbHBIE  CPEACTBA
UCCIIeIOBaHMs 00BbEKTOB MPO(ecCHOHATBHOM e TEIbHOCTH

[1K-2 CnocobOeHn 000CHOBaTh MPUHMMAEMbIE MPOEKTHBIE PELICHUS, OCYIIECTBISATh
MIOCTAHOBKY M BBINOJTHEHUE SKCIEPUMEHTOB MO MPOBEPKE MX KOPPEKTHOCTH U

2. Tansl popMHUPOBaAHNA KOMIIETEHIIMHU B Npolecce 0CBOEHUS IMCHHUIIMHBI

OcHOBHBIMH 3TanaMud (OPMHUPOBAHUS YKA3aHHBIX KOMIIETEHIUN MPU U3YUCHHUH
0o0Oy4arIUMHCS TUCUUIUIMHBL SBISIOTCS IOCIENOBATEIbHOE H3YYEHHE COAEpPKATEIbHO
CBSI3aHHBIX MEXIy COOOM pa3enoB (TeM) yueOHbIX 3aHATHI. M3yueHne KaxXaoro pasaena
(Tembl) mpeArnonaraeT OBIaJeHHE OOYYAIOIIMMHCS HEOOXOAUMBIMU KOMIIETECHITUSIMHU.
PesynpTaT arrecranmm  OOydarolmMXCs HA  pa3iMYHbIX dTanax  (OpMHUpPOBAHUSA
KOMITIETEHIIUH TTOKa3bIBAET YPOBEHb OCBOEHUSI KOMIETEHIIUN 00y4arOIIMMHCS.

DTanmHocTh GOPMUPOBAHUS KOMIIETCHIIUN MPSMO CBSI3aHA C MECTOM JUCUHUIIINHBI B
o0pa3oBaTeIbHON TPOrPaMME.

Pa3nesbl (TeMbl ) JUCHUTIMHBI [1IK-1 I1K-2

Pa3znen 1. OcHOBHBIE METO/BI PELICHUS + +
3aJ]a4 ONTUMH3ALNN

Pasnen 2. Meroas! penieHus + +
ONTUMU3ALUOHHBIX U
MHOTI'OKPUTEPUAIIBHBIX 3a1a4

Pasnen 3. Meroas! penienus + +
AKCTpPEMAJIbHBIX 3a7a4 U1 QyHKUIUN U
3a/1a4 JIMHEMHOT O IIPOrpaMMUPOBAHUS

Pasnen 4. Unciennble METOIBI + +
0€3yCIIOBHOW M YCIIOBHON ONTUMH3AIIUN
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3. I/IHIH/IKaTOIJLI JOCTHKCHU A KOMHCTEHHHﬁ, Q)opanyeMblx B IIpouecce M3yYeHusl TUCHUIIJINHBI
IIK-1 CnocobeH HCIOIL30BaTh MCTOABI U HHCTPYMEHTAJIBHBIC CPEACTBA UCCIICAOBAHMA 00BEKTOB HpO(l)CCCHOHaHBHOfI JACATCIBHOCTHU

WHIUKATOPHI  IOCTH KEHHUS
KOMIIeTeHIUN Kpurepun oneHuBaHus Pe3y/ILTATOB 00yYeHUs CpencrBa olleHMBaHHUS Pe3yJIbTATOB
o0yueHust
HeYJIOBJIETB YAOBJIETB XOpo1o OTJIMYHO Texynmii ITpomexxyTounas
KOHTPOJIb aTTeCTaIys
[1K-1.8 [Ipumensier He 3naer JleMOHCTpUpYeT YaCTHUYHBIE JemoHcTpupyet JeMoHCTpHUpYET MONHOE PacuetHo- DK3amMeH
MpaBuJIa OCTPOCHUS MaTeMaTHYECKHe 3HaHMSA MaTeMaTHYECKUX 3HAHMSA 3HAHHE MAaTEeMaTHIECKUX rpadureckas
MaTeMaTHYECKUX MOJIeeH METOJIbI PEIICHNUS METOJIOB PEIIeHHMS 3a/1ad, MaTeMaTHYECKUX METOJIOB PEIICHHS 3a/1a4 pabota
3a7a4 ONTHMM3ALUU 3a1a4 MaTEeMaTHYECKOTI0 aHaJIi3a U METOIOB PEUICHUS anreOpel, U Bemonsenue
MaTEeMaTHYECKOTO MaTeMaTHYECKHe METObI U 3a1a4 u MaTeMaTHYECKHE METOJBl | MPAKTUYECKUX
aHanu3a u MOJIENIU [T PEUICHUS MaTeMaTHYeCKue U MOZAEIM JJIS peIeHUs pabot
MOJICIUPOBAHHUS. HCCIIeI0BATEIbCKUX U METOBI U MOJICNIU I | UCCIIEAOBATEIbCKUX U KOJIOKBUYM
MIPOEKTHBIX 33134 peneHus HPOEKTHBIX 3a/1a4 TECTUPOBaHHE
HCCIIEI0OBATEIbCKUX U
MPOEKTHBIX 3a/1a4
[K-1.9 Ucnons3yer He ymeer u He rotoB He nonHocteio ymeer Ymeer 000CHOBaHHO Tl'oroB u ymeer PacyetHo- DK3amMeH
METOJIBl MATEMaTHIECKOTO 000CHOBaHHO 000CHOBaHHO BHIOWPATH, BEIOHPATH, 000CHOBaHHO BEIOUPATH, rpadmaeckas
IPOTrPaMMHPOBaHUS MTPH BBIOMPATH, JI0pabaThIBaTh M MPUMEHSTH JI0pabaThIBaTh U J0padaThIBaTh U pabota
peLIeHNH 3a1a9 J0pabaThIBaTh U JUISL peTLICHNS MPUMEHSTD JJIs TIPUMEHSATD JJISl PELICHUS KOJIOKBUYM
ONITHMU3AINN MPUMEHSTD IS HCCIIEI0OBATEIbCKUX U pemeHus HCCIIeI0BATEIbCKUX U Bemonnenne
peneHus MIPOEKTHBIX 33134 HCCIIEIOBATENbCKUX U | MPOEKTHBIX 3a7a4 MPAKTUYECKUX
HCCIIeI0BATEIbCKUX U MaTeMaTHYECKHE METOBI 1 MIPOEKTHBIX 33134 MaTeMaTHYeCKHe MeToAbl | paboT
MIPOEKTHBIX 33714 MOJIENIH, OCYIIECTBIATh MaTeMaTHYeCKue ¥ MOJIEJH, OCYIIECTBIISATD TectupoBanue
MaTeMaTHYECKHe MPOBEPKY PYHKIIMOHUPOBAHUSA | METOABI U MOJEIH, MIPOBEPKY aJIeKBATHOCTH KOJIOKBHYM
METOBI U MOJIEIH, CHCTEM OCYILECTBIISITh Mojienel, aHaTn3UPOBaTh
OCYILECTBIISITh UX MIPOBEPKY pe3yIabpTaThl
HIPOBEPKY a/IeKBaTHOCTH MO/JIEITMPOBAHHS,
MoJienel, OLIEHUBATh Ha/IEKHOCTb U
aHAIM3UPOBATH KauecTBO
Ppe3yJIbTaThI (YHKIIMOHUPOBaHUS
MO/IETTMPOBAHMS, CHCTEM.
OLICHUBATb
Ha/ICKHOCTh U
Ka4ecTBO
(hYHKITHOHHPOBAHHS
CHCTEM.
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I1K-1.10 ITpumensier
METO/IbI IMCKPETHON
ONTHMU3AINH JUIS
pa3paboTku
MaTeMaTHYEeCKUX MOEIIeH

He Bnaneer HaBbIKaMu
TMPUMEHCHUS JIIS
petieHust
MaTeMaTHYECKUX
METOIOB H
OCYIIECTBIICHHUE
BEIOOpa
UCIIONIb30BaHUS UX MPH
PCIICHUH PA3TUYHBIX
OIITUMHU3AIMOHHBIX
3a7a4

BHaﬂCeT OTACIIbHBIMH HaBbIKaAMU
MPUMCHCHUA 1JIs1 pECIICHUA

Pa3sINYHBIX 3a1a4
OIITUMH3alIuH1

Braneer
COBPEMEHHBIMU
METOZaMH 1 HaBBIKAMU
MIPUMEHCHHUS UX IS
pemeHns 3aga4q
OIITHMHU3AIHH.

JleMoHCTpHpyeT HOoIHOe
BIIaJICHUE HABBIKAMH
NPUMEHEHHUS [UIS PELICHUS]
PEIICHUY PA3INYHbIX
ONTUMHM3ALMOHHBIX 3a/1a4
MOZEIUPOBAHUS, OLICHKH
HaJeKHOCTH M KauecTBa
(YHKIMOHUPOBAHUS
CHCTEM.

PacuerHo-
rpagmaeckas
paborta,
Boimosnxenue
TIPAKTHYECKNX
pabot
TECTHPOBAHHE

DK3aMeH

IIK-2 Criocoben 060CHOBATh IPUHUMAEMBIE TIPOEKTHBIE PEIIEHHsI, OCYIIECTBIIATh IOCTAHOBKY U BBIIOJHEHUE IKCIIEPUMEHTOB 10
MPOBEPKE UX KOPPEKTHOCTH U 3P (PEKTUBHOCTH

HHIUKATOPbI
JDOCTHKEeHHSI Kpurepuu oneHuBaHus pe3y/ibTaToB 00yYeHUsI CpencrBa OLEHUBAHUSL Pe3y/ILTATOB
KOMIIeTeHIIMH o0y4eHust
HEYJIOBJIETB YIAOBJIETB XOpoLo OTJIMYHO Texymuii IIpomexyTrounas
KOHTPOJIb aTTecranusa
IIK-2.1. Pa3pabateiBact | He 3HaeT MmaremaTHuecKue JemoHcTpupyer JeMoHcTpupyeT 3HaHMS JeMoHcTpupyeT nosiHoe PacuertHo- OKk3ameH
" yIpaBJIACT MPOCKTaMHU, METOABI PEIICHUA 3a1a4 YaCTUYHBIC 3HAHUS MaTeMaTH4YCCKUX MECTOI0B 3HAaHUEC MPOrpaMMHOI0 rpa(bmecxaﬂ
U peanu3yeT ux ¢ YIpaBIEHUS MPOEKTaMH, ¥ C | MaTeMaTHYECKUX pereHus 3a1ad 1 o0ecrie4eHuns, METOI0B pabota
HCIIOJIB30BAHUCM HUCIIOJIb30BAHUEM nmoaxoa0B, METOAbI U MaTeMaTH4YCCKUMHU peuICHuA Brimonnenne
COBPEMEHHOTO COBPEMEHHOTO MOJICNH JUIS PEIICHHUST | METOJaMH M MOJCISIMH [UIA | MCCIIEIOBATEIILCKUX U TIPAKTAYECKHX
IIPOrPaMMHOTO IPOrpaMMHOTO HCCIIEIOBATENbCKUX U | KOPPEKTHOTO HCCIEIOBAHUS | MPOEKTHBIX 3a7a4 pabot
obecrieueHwsl. obecrieueHus MIPOEKTHBIX 33734 MIPOEKTHBIX 3a/1a4 KOJIOKBUYM
MaTeMaTHYECKOT0 aHai3a U TECTUPOBAHUE
MOJIEIUPOBAHMUS.
IK-2.3. OcymecTBiser He 3naer xak ocymectBiats | He nmomHocThIO ymMeeT YMeer 000CHOBaHHO Tl'otos u ymeer Pacuerno- Ok3ameH
MIOCTaHOBKY U MIOCTaHOBKY U BBIMIOJIHEHUE | OCYIIECTBITH BBIOMpaTh, 1OpadaThIBaTh 1 | 00OCHOBaHHO BHIOWPATH, rpadudeckas
BBINOJIHEHHE SKCHEPUMEHTOB I10 IIOCTaHOBKY H TIPUMEHSTD JJIsl pELIEHUS J0pabaThIBaTh U pabota
OKCIICPUMEHTOB 110 IPOBEPKE NX KOPPEKTHOCTHU BBIIIOJIHCHHUEC MPOCKTHBIX 3a1a4, TPUMEHATD JJId pCHICHUA KOJIOKBUYM
IIPOBEPKE NX u 3(b(peKTI/IBHOCTI/I OKCIICPUMEHTOB UX TIPUMEHCHUEC HCCIICAOBATCIIbCKUX U Beimonnenne
KOPPEKTHOCTH U MIPUMEHIEMBIX METOJIBI KOPPEKTHOCTh U MaTeMaTHIECKUX METOHOB MIPOEKTHBIX 3a7ad, TIPaKTHYECKHX
s pexTuBHOCTH OTNITUMH3AIAH 3¢ pexTHBHOCTH HX ONTUMH3AITUH MIPUMEHEHHE METOJIOB pabot
ONTUMU3AIUU TectupoBanue
KOJIOKBHYM
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TIK-2.4. OuenuBaer
BpEMEHHYIO U
E€MKOCTHYIO CII0)KHOCTB
MIPOTPaMMHOTO
obecreueHus

He Bnaneer HaBbIKaMu
MPOTPaAMMHUPOBAHHS TS
ABTOMATH3ALMH PEIICHHS
Ppa3IUYHbBIX
ONTUMHU3AIMOHHBIX 33134

Bnaneer otnensHpIMEA
HaBBIKAMH MPUMCHCHHUS
SI3BIKA
MPOrpaMMHUPOBAHUS
JUTSL pa3iUYHbIX 3a/1a4
ONTUMU3AIUI

Brnageer coBpeMeHHbIMU
SI3BIKAMH IIPOTPAMMHUPOBAHHS
1 TOTOB TIPHUMEHSITH CBOU
3HAHMS I ABTOMATU3ALIA
peueHust 3a1a4
ONTUMU3ALINH.

JleMoHCTpHpYeT moiHoe
BITAJICHHUE SI3bIKAMHU
TPOrpaMMHPOBAHUS 1
NPUMEHEHHS HX IS
peLIeHHs pa3IHIHBIX

OIITUMHU3AIITMOHHBIX 3a1a4.

PacyerHO-
rpaduyeckas
pabora,
Bemonxenve
MPAKTHIECKHX
pabot
TECTHPOBAHIE

DK3amMeH
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CoNo~WNE

Kommiekr KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JTUCHHUILJIMHE

BOHpOCbI K 3a4€Ty

10 AUCHUIIIINHC «MeToabl ONTUMU3AILN

3amaun ontumuzanuy. OCHOBHbBIE TOHSATUS.
3ajaun ONTUMAIBHOTO TUTAHUPOBAHMUSL.
MareMaTnyeckoe MOACIUPOBAHNE

Kitacesl 3aa4 onTuMHu3anuu.

LleneBas pyHKIUSA

Bekropnas neneBast pyHKIusA
MHorokpurepuanbHas ONTUMHU3ALNS
OntuMHU3alMOHHBIC 3a1a4n

Pemenue o ITapeto

. IloHsAiTHE «MHOKECTBO JOIMYCTUMBIX PEIICHUI)

. IloHsAATHE TIOJHOrO MHOXKECTBA AIbTEPHATUB

. IloHsiTHE MapeTOBCKOIO0 MHOKECTBA

. IloHATHE «KMHOKECTBO AJIbTEPHATHUBY

. Pemaromiee nmpaBuiio Buga minsum

. Pemaromee mpasuiio minmax

. Pemaroiiee npaBuiio «paccTosiHUE 10 U1€aNbHON TOUKH»
. MyJbTUIUIMKaTUBHOE PELIAIOIIEE IPABUIIO

. Jlekcukorpaduueckasi ONTHMH3ALNS

. 3a7aua 3aMeHbl 000py1OBaHUS

. AnroputmM JleHKcTpsI

. Teopus norpemnocTu

. Teopema Beliepmpacca.

. Beimykuiast 1 Boruytas QyHKIHH.

. MeToauka Hax0X/1eHUsl IKCTpEMyMa Ha HHTEpBaJle.
. YCII0BHUS MUHUMYMa BBITYKJIBIX (DYHKITHIA.

. I'padmueckuii merox ontumuszanuu s 3J111

. IToHsITHE O YNCIIEHHBIX METOJAX ONTHUMM3ALNH

. MeTop! onTUMH3AIMK ¢ UCTIOJIB30BAaHUEM IPOU3BOAHBIX.
. Meton nuxoromuu

. Meron 30510TOro ceueHust

. Meron Herorona

. Meron Kyna-Takkepa



No ok whE

A

NoabkowdE

NoakowhE

KonTpoabHbIe BONPOCHI

no AucuuIuinHe MeToabl ONITHMH3AIMH

Bomnpocs! k pa3zneay 1.
[TonsiTie METOIOB ONITUMUBALIUN

[Tpobnema afeKBaTHOCTH B MPOLIECCE MATEMATUYECKOIO MOAEIUPOBAHHUS.
Maremarnueckast MOJEIb ONTUMU3ALMHI

JluneliHasi cBepTKa KpUTEPUEB BEKTOPHOM 11eIeBOM (PYHKITHH.

Kpurepuun ontumusanuy.

O060011eHIE TOHATHS ONTUMYM, TAPETOBCKUNA ONITUMYM.

LleneBas pyHKIMSA

Bomnpocs! k pazneny 2.
PaznooOpa3ue kpuTepueB oNnTUMHU3ALNY, JIUHEHHas hopMa 1ieseBast PyHKIHs.

PaznooOpa3zue kpuTepueB ONTUMU3ALNN, MYIbTUIUTMKATHBHAS 11e7ieBast (PyHKIHS.

PaznooOpa3zue kputepueB ontuMusanuy, nenesas Gpynkuus suga MINMAX, MAXMIN.
PaznooOpa3ue kpuTepueB ONTUMHU3ALMY, LieJeBas (PYHKIMS BHIA «PACCTOSHUE 10 UICAITbHOMN
TOYKHI.

PazHOoOOpasue kpuTepreB ONTHMH3AIINH, [IeeBast PYHKIIHUS BHIa OIIEHKA B CPEITHEM.
Jlexcukorpaduyeckasi ONTUMHU3ANNS B YCIOBUSX MHOTOKPUTEPUATHHOCTH.

3ajava AMHAMUYECKOTO ITPOrpaMMHUPOBAHUS

[IpuHIIMTT ONTUMAJIBHOCTH TMHAMUAYECKOTO MTPOTPaMMHUPOBAHHUS.

Teoperuko-rpadoBbIe MOJESIH U METOIbI TMHAMHYECKOTO MPOTPAMMUPOBAHUS.

. Oco0GeHHOCTH 33[]a4 TUHAMHYECKOT0 IPOrpaMMUPOBaHUA Ha Tpadax.
. MaTtemaruyeckasi MoJienb 3a1a4 O 3aMeHe 000pyA0BaHUS.

Bonpocsl k pa3neny 3.

Teopema Beliepmpacca.

Boinyknas v BorHyTast yHKIMH.

Meroanka Hax0KJICHUsI SKCTPEMyMa Ha UHTEpBAJeE.

VYc10BUS MUHUMYMa BBITYKJIBIX (DYHKIUH.

[TocTranoBKa 3a1a4u TUHEWHOW ONTUMU3ALUU

3aza4y dKOHOMMKH, IPUBOASILINE K 33ja4aM JIMHEWHOTIO IPOrpaMMHUPOBaHUs
I'paduueckuii meton ontumuzanuu ams 3JII1.

Bonpocsl k paszgeay 4.

Teopus nMorpemHocTi

[loHsiTHE O YUCTIEHHBIX METOAAX ONTUMU3AIUI
UYuciieHHbIe METO/IBI 33/1a4 ONITUMH3AIUN
Meroa 1uxoTOMHUH

Meto/1 30J10TOTO CeYeHUst

Meton Herotona

Meron Takepa-Kyna



Boo~NoOr~wWNE

0.
. IloHsITHE TIOJIHOTO MHOKECTBA ANbTEPHATUB
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Bonpockl K KOJLIOKBUYMY

o AucHMIInHe MeToabl ONTHMHU3ALNHT

3anaun onTUMH3aUUU. OCHOBHBIE IOHSTHSL.
3ajaun ONTUMAIBHOTO TUIAHUPOBAHUSL.
MaremaTtuueckoe MOAEITUPOBAHUE

Kitacesl 3agau ontuMu3anuu.

LleneBast pyHKUIUSA

Bekropnas ueneBast GpyHKIus
MHorokpurepuranbHas ONTUMHU3ALMS
OntuMHu3aMOHHBIE 3a4a4U

Pemenue no Iapero

[ToHsiTHE «MHOKECTBO JOIMYCTUMBIX PELICHUIN»

[TonsiTre MapeToBCKOr0 MHOKECTBA

[ToHsITHE «MHOMXKECTBO aIBTEPHATUBY

Pemaromee mpasuiio Buaa minsum

Pemmaroriee mpasuiio minmax

Pematoniee npaBuiio «paccTosiHuE 10 U1€aIbHOW TOUKH»
MynbTUIUITMKATUBHOE PELIaloNiee MPaBUiIo
Jlexcukorpaduyeckasi ONTHUMHU3AHS

3anava 3aMeHbl 000pYIOBaHUS

Anroputm JleMKkcTpbl

Teopus morpenrHocTu

Teopema Beliepmpacca.

Brinykiias u Boruyrast QyHKUIHU.

MeTtoinKa HaxOXACHUS SKCTPEMYMa Ha UHTEPBAJIE.
Yci10BUS MUHUMYMa BBITYKIIBIX (DYHKIUH.
I'papuueckuit meron ontumuzanuu s 3J111
[ToHsITHE O YNCIEHHBIX METOIaX ONTUMHU3ALUN
MeTo/1bl ONTUMHU3AUH C UCIIOJIb30BAHUEM ITPOU3BOIHBIX.
Meton nuxoromun

Meropn 30510TOTO CEYEHUs

Meron HeroToHa

Meron Kyna-Takkepa



TecToBBIC BONIPOCHI

110 JUcCHMILIMHE «MeToAbl ONTHMHU3ALHH

1. 33,[[3‘13 MHOFOKpHTepHaHI)HOI;'I OIITUMHU3AIUHU XApaKTEPUIYETCA HATUINEM

2. H3mensemele IIpyU OINTUMHU3ANMUKU BCIWYHWHBI, BXOIAAIHNE B MATEMATUYCCKYIO MOJICIIb
00BeKTa OIITUMU3AlMH, HA3bIBAIOT

@opmuposanue T1K-1

2. H3mensiemble IIpyu ONTUMHU3ANUU BCIWYHUHBI, BXOAAIHNEC B MATCMATUUYCCKYIO MOICIIb
00BeKTa OIITUMHU3allMM, HaA3bIBAKOT

Dopmuposanue T1K-1

3. lns 2-kpuTepuaabHOU 3a/1a4i O HA3HAYEHUAX C MUHUMU3UPYEMbBIMU KPUTEPUSAMU UMEEM

CJICAYIOUIYIO TaOIuIly
x® i (x®) Fao(x®)

x® 3 15
x® 12 12
x® 10 10
X 10 10
x®) 15 3

x® 10 10

>

1) mapeToBCKOE MHOKECTBO ATOM 3amaqm ~ min - {X :

>
1
>
=
>
=
>
=
>
Gl
<
=
N

2) mapeToBCKOE MHOKECTBO ITOM 3aayuy * min

>
1
>
=
>
G
<
=
—

3) mapeToBCKOE MHOKECTBO ATOM 3a7aqm ~ min :

l
1l
=
=
>
=
>
=
>
=
_

4) mapeToBCKOE€ MHOXECTBO ITOU 3a/1auu K
@opmuposanue 11K-2

4. DneMeHT X € X Ha3bpIBaeTCs MapeTOBCKUM ONTHUMYMOM, €CJIM MHOKECTBO JIOIYCTHMBIX
pemenuii (M/IP) (3anaua Ha MUHUMYM)
@opmuposanue 11K-1

5. B 3agavax onTUMuU3alKK, COOTHOILLIEHHUS, YCTaHABIMBAIOIINE MTPEAEIIbl BOZMOXHOTO
HN3MCHCHUA MMAapaMETPOB OINITUMU3AIMN, HA3BIBAIOT:

® OrpaHUYMTEIIH;

® [peleNbHbIC 3HAYCHUS;

® OrpaHUYCHUSIMU

o  opmuposaHue NK-2



6. YKa3zaTb HEBEpHOE yTBEpKAeHUE. B 3a1auax onTuMU3aliuKl, COOTHOLICHHUS,
yCTaHaBIUBAOIIKNE MPE/EIIbl BO3MOXKHOTO U3MEHEHUS TapaMETPOB ONTUMU3AIUU, MOTYT
3a/1aBaThCsl B BUJIE PABEHCTB JUOO HEPAaBEHCTB. VX HA3BIBAIOT IIPH ITOM:

L] OFpaHI/I‘-IeHI/ISIMI/I THUIIA paBCHCTBa;

® OrpaHUYCHHUSIMH TUIIA HEPABEHCTBA;

® OrpaHUYCHHUSAMH BO3MOYKHOTO U3MCHEHUS;
®dopmuposaHue lK-1

7. st manHOTrO rpada HAWTH JUTHHY KpaTYaiIero myTH MEKIY BbIICICHHBIME BEPIIMHAMH,
eciu 1eneBas pyHKIUSA UMeeT JuHelnyo popmy F(X) = Zw(e) — min, u Beca pebep 3a1aHbl

eex
TadInLEeH:
Dopmuposanue [1K-2

el |e2 |e3 |ed |e5 |e6 |e7 |e8 |e9

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

1)8;)2)7; 3)6; 4)5.
@opmuposanue T1K-1

8. YkazaTh BepHOE yTBepKAeHHE. MaTemaTrudeckas Mo/Iesib 00beKTa ONMTHMHU3AINH
OTHCBIBAET OOBEKT MPU MTOMOLIH:
e ObicTponeicTByOmuX IBM;
® CJIOBECHOI'O ONMCAHUS;
® COOTHOIICHUH MEX1y BETUYNHAMH, XapaKTEPU3YIOIIMMH CBOIICTBAa 00BEKTA;
@opmuposanue 11K-2

9.Yka3arb BepHOe Ha3BaHue. Kputepuii onTuManbHOCTH B OOIIEH 3a/1aue MaTeMaTHIeCKOTO
MIPOTPaMMHUPOBAHHUS BEIPAYKACT
Dopmuposanue 11K-1

10.3agaua Maremarnaeckoro nporpammupoBanus f,(X) > min, xeQ, QcR"

Ha3bIBACTCH:
e CIICIMAJbHOM;

e o0mIeii;

® CTaHJApPTHOM;

®  KAHOHUYECKOIL,;



Dopmuposanue I[1K-2

11.Vkasars BepHOe HasBanme. Touky X €€, B kotopoii nenesas dynxuus 1o(X) 3amaun
MaTeMaTH4YeCKOro IPOrpaMMHUPOBAHHUS, JOCTUTAET CBOCTO HAMMEHBIIIETO 3HAUCHUS, Ha3bIBAIOT:
® TOYKOH JOCTHIKUMOCTH;
® TOYKOW HEBO3BpATa;
® [IEJIEBOM TOYKOH
® ONTUMAIBHBIM PEIICHUEM 3a/1a4W;

®dopmuposaHue lK-1

12.YxaxuTe Ha3BaHHE 3a7a4e MaTEMAaTUYECKOTO MPOrPaMMUPOBAHHS
1 .
f,(x)=(c,X) +=(X'Qx) > min, xeQ, Qc R"Ha3bIBacTCS:
2

@opmuposanue I[1K-2

13. YKaSaTB BepHoe HAa3BaHHUC. 3az[aqa MATCMATHYCCKOI'O HpOFpaMMI/IpOBaHI/I}I
¢ (X)__(c,x)4-a
(X)) ==
(d,x)+b

e 33Ja4eil HEJIMHEWHOr 0 MPOrPaMMHUPOBAHNS;
e 3amaueii IPOOHO-IIMHEHHOTO MPOrPAMMHPOBAHUS;

e 3a7a4eil KBaJ[paTUYHOTO MPOTPAMMUPOBAHUS,
®dopmuposaHue lMK-1

—min, xeQ, QcR"gaspmaercs:

14.Vka3aTh BCPHOC HAa3BaHUC. Ecau MHOXECTBO Q AO0IIYCTUMBIX peH_IeHI/Iﬁ 3aJa4u

H n
MaTeMaTHYECKOTO MPOrPaMMUPOBAHUS fo (X) —min, XeQ, QcR" okaspmacres

KOHEYHBIM, TO 33/1a4a Ha3bIBACTCS:
® OKOHEYHOH 3a7jaueil MaTeMaTUYECKOT0 MPOrPaMMHUPOBAHUS;
e KOHEYHOM 3aJjaueil MaTeMaTH4YeCKOro MPOrpaMMHUPOBAHNS;
e 33j1aueil IUCKPETHOTO MPOrPaMMHUPOBAHUS;
@opmuposanue 11K-2

15. Ykasatb BepHOe Hazauue. Ecii MuoxectBo {2 omycTHMBIX peleHuit 3a1aun
MaTemaTudeckoro nporpammuposanus fy(X) > min, xeQ, QcR" oxaseBaercs
KOHEYHBIM M KOOPIMHATBI TOUEK — LIEJIbIE YHCIIa, TO 337a4a Ha3bIBacTCA:
e KOHEYHOM 3aJjaueil MaTeMaTH4YeCKOro MPOrpaMMHUPOBAHHUS C LEIBIMU YHCIaMH;
e KOHEYHOM 3aJjaueil MaTeMaTH4YeCKOr0 IPOrpaMMHUPOBAHHUS C LEJIBIMU TOUKAMHU;

e 33/1a4eil IeJTOUYNCIEHHOTO IPOrPaMMHUPOBAHUS;
@opmuposanue T1K-1

16. Yka3aTe BepHOE OIpENEIEHUE:

. f(X) X Soro X
L] OBOPAT, 4YTO (I)YHKI_II/ISI B TOUKEC AOCTUTAaCT MaKCUMyMa, €CJIIN IJId JIDOOT'O

F(%)> F(0)

nu3

X # X,
OKpPECTHOCTHU BBITIOJIHACTCS YCIIOBUE



X
e T'oBOpAT, 4TO PYHKITUSA f(x) B TOYKe O JOCTHUraeT MaKCHMyMa, €CJIU CYLIECTBYET TaKasl

X

X . X#X
OKPCECTHOCTDb TOYKHU 0 , UTO JJIA JIF000T0 N3 OTOU OKPCCTHOCTU 0 BpImoJHsAeTCS

F(x)> f(x)

YCJIIOBUEC

X
e T'oBopaT, yto hyHKIUSA f(x) B TOYKE 0 JOCTUTAET MAKCHMYyMa, €CJIU CYIECTBYET TaKas

X

X o
OKPCCTHOCTb TOYKH 0 , UTO JJIsd J1000r0 H3 3TOU OKPECTHOCTHU BBIIIOJIHACTCA YCIOBUC

f(x)> f(x)
@opmuposanue 11K-1

17. Yka3aTh BepHOE OIpeeIeHuUE:

eT'oBopsT, uto Qpyukuus f(X) B Touke X, mocTHraeT MUHUMYyMa, €CIIM CYILECTBYET TaKas

OKPECTHOCTH TOYKU X; , 4TO Jjist Jito0oro X w3 910t okpecTHOCTH X # X, BBINOJIHAETCS

yenosue f(x) < f(x).

X

X
e ["'oBOPAT, 4TO PYHKITUSA F(x) B TOYKEe O JOCTHUraeT MUHHMYMa, €CITU IS TF000ro ” u3

X7 X F (%) < f(x)
OKPCECTHOCTH BBIITOJIHACTCA YCJIOBHUE .

X
e ["'oBOPAT, 4TO PYHKITUSA F(x) B TOYKEe ~C JOCTHUTaeT MHHUMYMa, €CIIH CyIIECTBYET TaKast

X

X o
OKPCCTHOCTb TOYKH 0 , UTO JJIsd JI000r0 M3 3TOU OKPECTHOCTH BBITIOJIHACTCA YCIIOBUC

f(x,) > f(X)
®opmuposaHue l1K-2

18. Yka3aTp BepHOE yTBEpKICHHE:
e Ecmu dynxuus f(X), umerormas npoussoaayro Ha orpeske [a,b], Bozpacraer Ha s3ToM
OTpe3Ka, TO €€ MPOM3BOIHAS HEOTPHIIATEbHAS HA TOM OTPE3KE;
e Ecmu dpynkuus f(X), umerornast npoussBoaHyto Ha orpeske [a,D], Bozpacraer Ha sToM
OTpe3Ka, TO e€ MPOU3BOIHAS OTPUIIATEIbHAS HA STOM OTPE3KE;
e Ecm dynxuus f(X), umerornas npoussoaayro Ha orpeske [a,b], Bozpacraer Ha s3ToM

OTpe3Ka, TO €€ MPOU3BO/IHAS MTOJIOKUTEIbHAS HA ’TOM OTPE3KE;
@opmuposanue T1K-1

19. YkazaTh BepHOE yTBEPKICHHE:

e Ecmu pynxuus f(X), umeromas npousBoauyo Ha orpeske [a,b], yosisaer na srom
OTpe3Ka, TO e€ MPOM3BOIHAS HEOTPHIIATEIbHAS Ha STOM OTPE3KE;

e Ecm dynxuus f(X), umerormas npoussoaayro Ha otpeske [a,b], yobiBaer Ha aTOM
OTpe3Ka, TO €€ MPON3BOJIHAS OTPUIIATEbHAS HA TOM OTPE3KE;

e Ecmu pynxuus f(X), umeromas npousBoauyro Ha orpeske [a,b], yosisaer na stom
OTpe3Ka, TO e€ MPOU3BOIHAS HEMOIOKUTEIIbHAS Ha 9TOM OTPE3KE;
®dopmuposaHue lNK-2

20. Yka3aTb BEpHOE YTBEpPKICHUE:



Ecmu ¢pyuknust f(X), Henpepsiaa Ha otpeske [a,b], umeer npoussoauyio Ha (a,b)
npu 5ToM T'(X) >0, To OHa YOBIBAET HA HTOM OTpPE3KE;
Ecmu ¢pyukuust f(X), nenpepsiaa na orpeske [a,b], umeer npoussoauyro Ha (a,b)
npu 5toM f'(X) >0, To oHa HeyOBIBAET HA STOM OTPE3KE;
Ecmu ¢pyukuust f(X), menpepsiaa na orpeske [a,b], umeer npoussoauyro Ha (a,b)
npu >toM T'(X) >0, To 0Ha BO3pacTaeT Ha 3TOM OTPE3KE;

@opmuposanue T1K-1

21. Yka3aTh BepHOE YTBEpKICHUE!

Ecmu ¢pyukuus f(X), nenpepsiaa Ha otpeske [a,b], umeer npoussoauyro Ha (a,b)
npu 3toMm f'(X) <O, 1o OHa yObIBaeT Ha 3TOM OTpE3KE;

Ecmu ¢pyukuust f(X), menpepsiaa na orpeske [a,b], umeer npoussoauyto Ha (a,b)
npu >toM f'(X) <0, To 0Ha He Bo3pacTaeT Ha dTOM OTPE3KE;

Ecmu ¢pyukuust f(X), nenpepsiaa na orpeske [a,b], umeer npoussoauyo Ha (a,b)
npu 3toM f'(X) <O, 10 OHa He yOBIBAET Ha ITOM OTPE3KE;

@opmuposanue T1K-1

22. Yka3aTh BEpHOE YTBEpPKICHUE!

I[Tycts HenpepbiBHas U auddepenunpyemas dpyukiwus f (X) Ha HekoTOpOM MHTEpBaE,
COEPKUT KPUTUYECKYIO TOUKY. Ecii mpu nmepexo/ie ciieBa HalpaBo 4epes3 3Ty TOUKY
IPOM3BOJIHAS MEHSET 3HAK, C «-» Ha «+», TO B TOUKE JOCTUTACTCSI MUHUMYM.
[Tycts HenpepbiBHas U auddepenunpyemas dpyukius f (X) Ha HekOTOpOM MHTEpBaIE,
COIEPKUT KPUTUYECKYIO TOUKY. Ecii mpu mepexo/ie ciieBa HalpaBo 4epes3 ATy TOUKY
HPOM3BOIHAS MEHSIET 3HAK, C «-» Ha «+», TO B TOYKE JJOCTHIACTCSI MAKCHMYM.
I[Tycts HenpepbiBHas U auddepenunpyemas dpyukiwus f (X) Ha HekOTOPOM MHTEpBaIE,
COIEPKUT KPUTUYECKYIO TOUKY. Ecii mpu nepexo/ie ciieBa HalpaBo 4epe3 3Ty TOUKY
IIPOM3BOIHAS MEHSET 3HAK, C «-» Ha «+», TO B TOUKE SKCTPEMyMa HeT.

Dopmuposanue [1K-2

23. YkazaTb BEpHOE yTBEpKJICHUE:!

[TycTh HenpepbiBHas u auddepentmpyemas Gpyuxmuus f(X) Ha HekoTOpOM MHTEpBaE,
COJIEP’KUT KPUTHUYECKYIO TOUKY. ECIIM IpH mepexojie ciieBa HApaBo uepes 3Ty TOUKY
TPOM3BOJIHAS MEHSET 3HAK, C «» Ha «-», TO B TOYKE JOCTHUTAETCS MHHUMYM.
*Tlycth HenpepbiBHas U auddepentmpyemas pyuxuus f (X) Ha HeKoTOpOM MHTEpBAJIE,
COJIEPKUT KPUTHIECKYIO TOUKY. Eciu mpu mepexo/ie clieBa HampaBo Yepe3 9Ty TOUKY
IPOM3BOJIHAS MEHSET 3HAK, C «» HA «-», TO B TOYKE JOCTHIAETCS MAKCHMYM.
[Tycts HenpepbiBHas U auddepenunpyemas dpyukims f (X) Ha HekoTOpOM MHTEpBaE,
COJIEP’KUT KPUTHIECKYIO TOUKY. Eciu mpu mepexo/ie ciieBa HampaBo Yepe3 9Ty TOUKY
IPOM3BOJIHAS MEHSET 3HAK, C «-» HA «+», TO B TOYKE IKCTPEMyMa HET.

@opmuposanue [1K-2

24. Yka3atb BepHOe yTBepkaeHHue. Eciu GyHKIMs onpeseneHa, HempepblBHA U IBAXKIbI

maddepeHpyemas B OKPECTHOCTH TOYKU X, U B 9TOH TOUKE BBITIOIHSIOTCS YCIOBHS:
! "
f'(%)=0 f"(x,)>0,T0

B TOuKe X, HAOJFOMaeTCSI MAKCHMYM.

B TOYKC XO 9KCTpEMYyMa HET.



e B TOYKEe X; HAOJIIOMAETCSI MUHUMYM.

o  dopmuposaHue lNK-1

25. Yka3arb BepHOe yTBepkaeHHe. Ecinu hyHKIMS onpeieneHa, HelpepbiBHA U IBAXKIbI
nuddepeHmpyemas B OKPECTHOCTH TOYKU X, U B 9TOH TOYKE BBITIOJIHSIOTCS YCIOBHSL:
f'(%)=0, f"(x,) <0, 1o
e B TOUKe X; HAOIIOAAETCS MAKCHMYM.

e B TOYKE X5 DKCTpEMyMa HeET.

e B TOYKE X; HAOJIIOMAETCS MUHUMYM.
@opmuposanue I[1K-2

26. YkasaTb BepHO€e yTBepKAeHHE. [1ycTh QyHKIMS ONpeaenena, HenpepbiBHa u K — pas
muddepeHmpyemMasi B OKPECTHOCTH TOUKU Xg , U B 3TOM TOYKE BBITOTHIIOTCS YCIOBHS:
/(%)= £"(%,) = F"(%,)=...= £¢(x,)=0, f®(x,)=0, 10

e ccm K—uérHoe, To DKCTpEMyMa HET;

e ccau K— HeuéTHOE, TO B TOUKE MUHUMYM;

e ccau K—uérHoe, TO 9KCTpEMYyM €CTh;
Dopmuposanue 11K-2

27. Yka3aTh BEpHOE OIpEICIICHUE.
e DyHKIHUA HA3bIBACTCS YHUMOIAIBHOM Ha [@,h], eciu cyiiecTByeT Takas TouKa

X e[a,b],uro f(x,)< f(x,),ecmn X, <% <X,  X.,%e[ab], f(x,)<f(x,),
ecmn X <X <X,  X,X €[ab];

e DyHKIHUA Ha3bIBACTCS YHUMOAAIBHOM Ha [@,h], eciu cyiiecTByeT Takas ToUKa
X e[a,b],uro f(x,)> f(x,),ecmm X, <% <X,  X.,%e[ab], f(x,)<f(x,),
ecmn X <X <X,  X,X €[ab];

o ODyHKIUs HA3bIBACTCS YHUMOIaIbHOU Ha [a,D], ecnu cymiecTByer Takas Touka
X e[a,b],uro f(x,)> f(x,),ecmm X, <% <X,  X.,%e[ab], f(x,)>f(x),

eciu X*<X1<X, X, X, €[a,b];

28. Ykasarh BepHoe yrBepkaeHue. [lycts Gynkuusa f(X) sBusercs yaumonanbHoN 1pu
Xe [a, b] H X <X, X,%,X €[ab], X - Touka munumyma dpyskumn f(X).

e Tormaecou f(x;)< f(x,), 10 X < Xy, ecmmxe f(x,)> f(x,), 10 X > X

e Tormaecm f(x)>f(x),10 X <X, ecmme f(x,)<f(X,),10 X X

e Tormaecmn f(x)<f(x),10 X <X, ecmme f(x)>f(x),10 X =X;

29. Yka3arp alrOpUTM MUHUMHU3AIMH QyHKIIMM MeTo oM HbroToHa:

F F
i X1k =a + E_kﬂ (bk _ak)’ X; =a +t Inzf_mz (bk _ak) ;
n+2 n+2

¢opmuposaHue l1K-1



° X1k=ak+

3-5 ' J5-1
2

(bk _ak)i X, =8 +T(bk _ak) ;

o X=X —[F(XIT FI(XY) .

30. Ykazarp anroputM MUHUMH3AIMHA (YHKIIMA METOJIOM 30JI0TOTO CEYEHUSI:

3-+/5 ' f 1(b_ a)

b Xikzak"'T(bk_ak)f X, =

k 3+\/§ k \/g—l

e X =g+ 5 (bk_ak)’ X2:ak+T(bk_ak);

3-5 J5+1

b Xf:ak-i_T(bk_ak)’ X;(:ak_i_T(bk_ak);

@opmuposanue 11K-2

31. YKa3aTb BepHLIﬁ OTBET. B 3aBUCHMOCTH OT OCOOEHHOCTEH OCHOBHBIX OFpaHI/I‘leHI/Iﬁ
pasiindaroT pa3iIndHbIC (I)OpMBI 3aJa4n JIMHEHHOTO nporpaMMupOBaHus. YKa3aTb CTAHAAPTHYIO

dbopmy 3m11:
® mMax Z=CX +CyX, +CsX3 +...4+C X,

8y X +8,X, +... 8y, X, <D,
Ay X + 8%, +...+3,,X, <Db,,

2n"*n

X +a.,X%+...+a,X <b,,

X >0,x,2>0,...,x, >0,

e max z=CX +C, x2+03x3+...+cnxn

a11X1+a12X +. +a1n n_ 1
Ay X +ayX, +...+3,,X, =Dy,

2nn T

a, X +a.,X+...+a, X =b,
X >0,x,20,...,x, >0,

® mMax Z=CX +CyX, +CsX;3 +...4+C X,

8y X +8,X, +... Ay, X, <D,
Ay X + 8%, +...+3,,X, =D,

2n"*n

X +a.,X%+...+a,X =b,,

mn-n

X, 20,%, 20,. >0,

nl—

@opmuposanue T[1K-1



32. Ykazatrh BepHBIi 0TBET. B 3aBUCHMOCTH OT 0COOEHHOCTEH OCHOBHBIX OIpaHHUEHHH
pa3INYaoT pa3iudHble (POPMBI 3374l JTUHEHHOTO MPOrPaMMHUPOBAHUs. YKa3aTh KAHOHUYECKYIO

dbopmy 3JIIT:
® Max z=CX +C,X, +CX; +...+C,X,

311X1+312X2+...+aln ngbl’
Ay X +8yX, +...+ 8, X, <D,

2n'n

A X 8%+ A, X, <b,,

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

e max Z=CX +C,X, +CX; +...+C X,
311X1+312X2+...+aln n:bl’
Ay X 8y X, +... 8y, X, =D,

X +a X, +...+a,.X =0,
X =20,X,20,...,X, =0,

e max Z=CX +C,X, +CX; +...+C X,
a11)(1+a12X2—i_"‘_‘_aln nSbl’
Ay X +8yX, +...+ 8y, X, =D,

A X + 8%+ A, X, =D,

mn°'n
X, 20,%>0,...,X,, =0,

@opmuposanue I1K-2

33. Yka3aTb BepHbIil 0TBeT. B 3aBUCMMOCTH OT 0COOEHHOCTEN OCHOBHBIX OIpaHUYEHHM

pa3MyaroT pa3iudHbie POPMBI 3a1a4u JIMHEHHOTO IPOrpaMMUPOBaHus. YKa3aTh 001y hopmy
3JIIT:

e mMax zZ=CX +C,X, +CX; +...+C X,

311X1+312X2+...+aln ngbl’
Ay X +8yX, +...+ 8y, X, <D,

2n'n

A X + 8% +...Fa,, X, <b

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

e mMax zZ=CX +C,X, +CX; +...+C X,



X +a,X, +...+aX, =h,
A, X 8%, +...+ 8, X =D,

2n*n

X +a.,X%+...+a,X =b,
X 20,x,2>0,...,x, >0,

e  Max Z=CX +C,X, +CX; +...+C X,
8y X 8%, T+ 8, X, <D,

A, X 8%, +...+ 8, X, =D,

A X +a,X, +...+a, X =b,,

mn°n
X, 20,%20,...,X,, =0,

Dopmuposanue [1K-2

34. Yka3zaTb HEBEPHOE YTBEPKICHHE:

e MHoxecTBO M1aHOB X 3a/1a4y JINHEHHOTO NIPOrPaMMUPOBAHMSL, €CIIM HE IIyCTO, TO
BBIITYKJIO;

e Ecnum nenepas pynxmus Z nMeeT MaKCHMyM Ha MHOKECTBE TIJIAHOB X 3a/1auH
JIMHENHOr0 MPOrpaMMUPOBAHNUs, TO OH JOCTUTA€TCs B BEPIIMHE MHOTOTpaHHHUKA X;

e Bekrop X sBIsieTCS OMOPHBIM [UIAHOM KAHOHUYECKOU 33124 JIMHEHHOTO
[POrpaMMHUPOBAHHSI TOT/IA U TOJILKO TOT/a, KOTia ol (Bekrop X ) sBiseTcst
BHYTPEHHEN TOYKOW MHOTOIPaHHUKA X
®dopmuposaHue lK-1

35.Yka3atp BepHOe HazBaHue. Kputepuii onTuMalbHOCTH B 00ILEH 3a/1aue MaTeMaTHYECKOTo
IIPOrpaMMHUPOBAHUS BBIPAKAET

36.YkaxxnuTe Ha3BaHUE 3a1Ia4€ MaTEMAaTUICCKOTI'0O IIPpOrpaMMHpPOBAHUS

f,(x) = (c, x) +%(XTQX) —min, xeQ, QcR"Ha3bBaeTCs:



I/IHIII/IBI/II[ya.]'ILHLIe 3aJaHuA 1JIA NPAKTHYCCKUX paﬁoT

110 gucuMIIMHE «MeToabl ONTHMHU3ALHH

1. 3aoauu naxosrcoenus onmumaibHozo pewieHus

B-1
[Tycts cuctemy S cocTaBisior 3 npeanpustus k =123 ; pacipenenenye HaualbHbIX CPENCTB
So =4 YCI. e]I. IPEACTaBISAETCS 1IeIOUNCICHHBIM BEKTOPOM

4
X= (X, Xy, X3) , X €{0,12,...4}, k=13, zxk =4,
k=1
Cpenctsa X, , BhIIEIEHHBIE IPEANPUATUIO K TpuHOCAT Ipubbuib, pasayto f, (X, ) u LD (2)
MMeEET BUJT
4
F(X) = F(X1, X2, X3) =Z fi (%) = max,
k=1

rue 3Hadenus f, (X,) ompenenens: Tabnuieii 1.

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

B-2
[TIycts cucremy S cocrapnsior 3 npeanpustus k=123 ; pacupeeneHne Ha9albHbIX CPEICTB
so =4 yci. En. npencrasisercs HEeI04YUCIEHHBIM BEKTOPOM

4
X = (X, Xz, X3) , X €{0.1,2,...4}, k=13, Z X, =4,
k=1
CpencTea X, , BBIUIENEHHBIE IPEANPUATUIO K TpuHOCAT pubbLib, pasayio f, (X, ) u LD (2)
UMEeT BUJI
4
F(X) = F (X1, X2, X3) :Z fi (x¢) — max,
k=1

rae 3Hadenus f,(X,) ompenesnens: Tabnureii 1.

Xy fl(xk ) f, (Xk ) f, (Xk )
1 6 4 5

2 9 9 7

3 10 11 10

4 13 15 14

B-3
[TycTs cuctemy S cocrapnsior 3 npeanpustus k =123 ; pacnpe/eneHne HadalbHbIX CPEICTB
so =4 yciu. Ex. npencrasisercs LEeI04YUCIEHHBIM BEKTOPOM

4
X= (X1, Xz, X3) , X €{012,...4} k=13, Zxk =4,
k=1



CpencTea X, , BHUIENEHHBIE IPEANPUATUIO K TpunOCAT IpubbLib, pasayto f, (X, ) u LD (2)
UMEET BUJI
4
F(0) = F (X3, %, %) = ) fi (x) > max,
k=1

rae 3Hadenus f,(X,) ompezmesnensl Tabnureii 1.

X, (%) f(x) f(x,)
1 2 5 3
2 6 8 4
3 9 10 7
4 16 15 13

B-4
[TIycts cucremy S cocrapusior 3 npeanpustus k=123 ; pacupeeneHne Ha9albHbIX CPEICTB
so =4 ycia. Ex. npencraBisercs LeI04nuCcIeHHBIM BEKTOPOM
4
X= (X1, X2, X3) , X €{012,...4} k=13, zxk =4,
k=1
CpencTsa X, , BHIIEIEHHBIE IPEANPHATHIO K TpuHOCAT npubbLis, paBhyo f, (X, ) u LD (2)
UMeEeT BUJ
4
F(0) = F (X1, %, %) = ) fi (x) > max,
k=1

rae 3nauenust f, (X,) ompemenenst Tabmuiei 1.

Xk fl(Xk ) f, (Xk ) f, (Xk )
1 5 5 3

2 9 7 5

3 11 9 9

4 14 13 15

B-5
[Tycts cucremy S cocrapnsor 3 npeanpustus k=123 ; pacnpeenenne Ha9albHbIX CPEICTB
so =4 ycu. Ex. mpencrasisercs HEeI04YUCIEHHBIM BEKTOPOM

4
X = (X, Xz, X3) , X €{0,1,2,...4}, k=13, Z X, =4,
k=1
CpencTea X, , BBIIENEHHBIE IPEANPUATUIO K TpuHOCAT IpubbLib, pasayio f, (X,) u LD (2)
UMEET BU/]L
4
F(X) = F (x4, X2, X3) 22 fie (x¢) — max,
k=1

rae 3Hadenus f,(X,) ompemesnens: Tabnureii 1.

Xy fl(Xk ) f, (Xk ) f, (Xk )
1 6 5 5

2 9 8 7

3 12 11 10

4 13 15 14

B-6



ITIycts cucremy S cocrapisior 3 npeanpustus k =123 ; pacupeeneHne HadalbHbIX CPEICTB
so =4 ycn. Ex. mpencraBisieTcs IeI04UCICHHBIM BEKTOPOM

4
X= (X1, X5, X3) , X €{012,...4} k=13, zxk =4,
k=L
CpencTsa X, , BhIIEIEHHBIE IPEANPUATUIO K TpuHOCAT IpubbLib, pasayto f, (X, ) u LD (2)
AMeeT BUI
4
F(0) = F (X3, %, %) = ) fi (x) > max,
k=1

rae 3nauenus f, (X,) ompenenensr tabnuiei 1.

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

2 6 8 4

3 9 10 7

4 16 15 13

B-7
ITycth cucremy S cocrapistior 3 npeanpustas k=123 ; pacnpe/eneHne HadanbHbIX CPEICTB
so =4 ycia. Ex. nmpencraBnsieTcs e0UYMCICHHBIM BEKTOPOM

4
X = (X, Xy, X3) , X €{0,1,2,...4}, k=13, zxk =4,
k=1
CpezcTsa X, , BhIAENEHHBIE IPEANPUATUIO K TpunOCAT pubbuib, pasayto f, (X, ) u LD (2)
MMeEET BUJT
4
F(X) = F(X1, X2, X3) :Z fi (x ) = max,
k=1

rue 3Hadenus f, (X,) ompenenens: Tabnuieii 1.

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

B-8
[TycTs cucremy S cocrapnsior 3 npeanpustus k=123 ; pacupeeneHne Ha9anbHbIX CPEICTB
so =4 ycu. Ex. npencrasisercs HEI04YUCICHHBIM BEKTOPOM

4
X = (X, Xy, X3), X €{0.1,2,...4}, k=13, Z X, =4,
k=1
CpencTsa X, , BHIIENEHHBIE IPEANPUATUIO K TpuHOCAT IpubbLib, pasayio f, (X, ) u LD (2)
UMEET BUJI
4
F(X) = F (X1, X2, X3) :Z fi (x¢) — max,
k=1
rae 3Hadenus f, (X,) ompemesnens: Tabnureii 1.
X (%) f,(x) fy(%,)
1 6 3 5




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

B-9
[TIycts cucremy S cocrapusior 3 npeanpustus k=123 ; pacupeeneHne HadalbHbIX CPEICTB
so =4 yci. En. npencrasisercs LEI04YUCIEHHBIM BEKTOPOM

4
X= (X1, X5, X3) , X €{012,...4}, k=13, Zxk =4,
k=1

CpencTea X, , BhUIENEHHBIE IPEANPUATHIO K mpurOCAT IpubbLIb, paBayo f, (x.) u LD (2)
UMEET BUJI
4
F(0) = F (X3, %, %) = Y fi (x) > max,
k=1

rae 3Hadenus f, (X,) ompexnesnensl Tabnureii 1.

X, (%) f(x) f(x,)
1 2 5 3
2 6 8 4
3 9 10 7
4 16 15 13

B-10
[IycTh cuctemMy S COCTaBISIIOT 3 IpeANpUATUS k=123 ; pacrpeaecHue
HavyaJbHBIX CPENICTB s, =4 yci. El. mpeacTaBiseTcs eJ0UYUCICHHBIM BEKTOPOM

4
X= (X, Xy, X3) , X €{012,...4}, k=13, ZXk =4,
kel

CpencTsa x, , BbIIEJIEHHBIE IPEIPUATHIO K MpUHOCAT NpuObLIb, paBHYIO f, (X,) U
L® (2) umeet BUI
4
F(x) = F(X1:X2:X3):z fi (X)) = max,
k=1

riae 3HadeHus f,(x,) ompeneneHsl TadauIei 1.

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

2. 3agaya JMHAMHYECKOI0 MPOrpaMMHUPOBaHus (3aMeHbI aBTOM06I/lJIﬂ)

IIpumenuB anroput™ JIeWKCTpbl, HAWTH ONTHUMAJBHBIA IUIAH IIOKYIIOK U
3aMeHbl aBToMOOWIIs (3arpatel Oepyrcst B $CIIA). BapuanTsl 3amanuii B

TaOJIMLIAX HIKE



Tabnua 3Hauenuii Pi- croumocTh HOBOro aBToMo0miIs (B Thic.$CIIIA).

TOJIbI

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

TaOauia 3HaUeHUH My — SKCILTyaTaIlMOHHBIE pacXo bl B Havaje K-ro roja.

TOJ1bl

No 1 2 3 4 5 6 7 8
BapHUaHTa
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. 3aj1a4ua 0 cOBEePIIEHHbIX MAPOCOYETAHUAX

Heasb: Ilo 3aganHOMY rpady HAUTH U IOCTPOUTH:
1. MHuoxectBO nonyctuMbix pemenuit X (M/IP).
2. TlaperoBckoe mHOXkecTBO (IIM) X .



w

[Tomroe MHOecTBO anbrepHatuB (IIMA) X°.

4. Tlpunsarue pemennii (I1P) ¢ momompto pemaromero npasuia MINSUM
(B3BEIIEHHOW CYMMBI).

I1P ¢ momompto pemraromiero npasuiaa MINMAX.

[TP ¢ moOMOIIIBIO pENIAOIIEro MpaBmiia «PACCTOSHUE A0 UICATLHOU TOUKH.
7. TIP ¢ mOMOIIBbIO MYJIHTHILUTMKATUBHOTO PEIIAIOIIECTO MpaBuia.

o

Taoauna — 1 KodppuumeHTH 0THOCUTEILHOM BAXKHOCTH: 4, =2; 4, =3; 1, =1

Beca |ej|ep|e3|€s €5 €| €7 €| € €10 €11 |€C12|€C13|€C1a €15 €16 €17 €18
w) 83 [5[8[7[3[271[5]6 [4 |2 |8 [3 |4 [9 [8 [10
we) 2 4]6|7[5[3[1|2]6]4 |8 |3 1[5 (2 (7 [4 |2 |1
w,(e) 131416121118 |59 |7 1|1 (7 |5 |6 |7 |9 |2 |1 |4
1 2 3

4 5 6

7 8 9

10 11 12

13 @

7, R




4. PelieHue 3a/1a41 JIMHEHHOT0 MPOrpaMMHUPOBaHUsA rpaduyecKUM MeTO10M

1) MOCTPOUTH IKOHOMHKO-MATEMaTHYECKYIO MOJCIH 3a/1a4H:
- COCTaBUTH IIETIEBYIO (DYHKITHIO;
- 3a[ICATh CUCTEMY OTPAaHUYCHUM.

2) Pemmnts 3JII1 rpadudeckuM METOIOM.

Bapuanm 1

BrimonauTh 3aka3 mo npou3BoAcTBY 32 m3nenuii U1 u 4 u3genuii U2 B3sumuch Opurajb
b1 u B2 . IIpousBoaurensHocts Opuransl b1 mo npousBonctBy uznenuit M1 u M2 cocraBnser
COOTBETCTBEHHO 4 W 2 wusnmenus B dYac, ¢oHa pabodero BpeMeHH 3ToW Opuraabl 9,5 u.
[TpousBonuTensHOCTH Opuransl b2 — coorBercTBenno 1 u 3 u3genus B 4ac, a ee poHJ pabodero
BpeMeHH — 4 4. 3aTpaThl, CBA3aHHbIE C MPOU3BOJICTBOM €IWHUIILI WU3Aenus, Ui Opuraasl bl
paBHbI cooTBETCTBEHHO 9 1 20 pyo6., 1uis 6puraast b2 — 15 u 30 pyoO.

CocTaBpTe MaTeMaTHUECKYI0 MOJENb 3aJauyd, MO3BOJIAIONIYI0 HAaWTH ONTUMAIbHBIN
00BEeM BBIITYCKa M3/1EIHA, 00eCTIEYNBAIONINI MUHUMAIbHBIC 3aTPAThl HAa BHIMIOJIHEHUE 3aKa3a.

Bapuanm 2

JlJiss IpOW3BOJACTBA CTOJIOB, CTYJIbeB WM IKadoB MeOenbHas (padpuka HCIIONB3yeT IBa
BUa JpeBecHuHbl. HOpPMBI 3aTpaT pecypcoB Ha OJHO HW3JENUE JaHHOTO BUIA, NMPHOBLIL OT
peanu3ani OJHOTO M3AETHs W O0IIee KOJIMYECTBO HMEIOIIMXCS PECYpCOB Ka)XIOTO BHIA
NIPUBE/ICHBI B TA0JHUIIC.

OmnpenenuTs CKOJIBKO M3IENUN MeOenn Kaxaoro Buia (adpuke ClieayeT M3rOTOBHTH,
4TOOBI MPUOBLTL OT UX peaTU3alluK OblJIa MAKCUMAIILHOM.

Hopme: zaTpat

Pecypcrr PECYPCOR HA OJHO Obmee EKOIHIECTEO
H3TeTHE PECYVPCOB
Cron | Ctyn | Hxad
JdpesecnHa | BHOA. M 0.3 0.1 0.4 80
IpeeecuHa II BHIa, M 0.1 [0.05] 05 120
TPV IoEMEQOCTE. 9eI.-1 1.3 Q.3 2.5 483.5
IIpHORIAE OT peATHZAOHH OJHOTO
HITeaHd, pyo. 21 25 35

Bapuanm 3

[Ipu wmsrorosnenun uznenuid M1 m M2 ucnonb3yrorcs cTajlb M LBETHbIE METAIbI, a
Takke TokKapHble U (pesepHble CTaHKU. [l0 TEXHONOTMYECKMM HOpPMaM Ha TPOU3BOICTBO
equauiel m3gemus M1 tpebGyercss 300 m 200 cTaHKO-4acOB COOTBETCTBEHHO TOKApHOTO M
dpesepHoro obopynoBanus, a Takke 10 u 20 KT COOTBETCTBEHHO CTalU M IIBETHBIX METAJUIOB.
Jns mpousBojscTBa eauHuUIel u3nenus M2 tpedyercs 400, 100, 70 u 50 cCOOTBETCTBYIOIMIUX
eauHul Tex ke pecypcoB. llex pacmonaraer 12400 u 6800 cTaHko-yacaMu COOTBETCTBEHHO
TOKapHOTO U (hpesepHoro obopymoBanust u 640 m 840 Kr COOTBETCTBEHHO CTAJIM M IBETHBIX
MeTaisoB. [Ipubeine oT peanuzanuu equHUIBl u3aenus U1 cocrapnser 6 pyd. M OT €IMHUIIBI
uznenus U2 — 16 pyO.



[TocTpoiiTe MareMaTHYEeCKyHO MOJENb 3a7add, HCIONB3YysS B KA4eCTBE IOKa3aTels
3 PeKTUBHOCTH MPUOBUTH M YYUTHIBAsSA, YTO BpeMs pabOThl (pe3epHBIX CTAHKOB JIOJDKHO OBITH
WCIIOJIb30BaHO MOJTHOCTBIO.

Bapuanm 4

JUis  coXpaHEHHUS HOPMAIBHON JKU3HENCSATEIILHOCTH 4YEIIOBEK JODKEH B CYTKH
noTpeOsaTh O0enkoB He MeHee 120 ycnmoBHBIX enuHull (YCi. €1.), )KUpoB — He MeHee 70 u
BUTaMHHOB — HE MeHee 10 ycn. en. Coaepxanue uX B KaxJoil enuuuie npoaykros 11 u T12
paBHoO cootBercTBeHHO (0,2; 0,075; 0) u (0,1; 0,1; 0,1) ycn. en. Croumocts 1 en. mpomykra I11 —
2 py6., I12 -3 py6. IlocrpoiiTe MaTeMaTH4eCKyr0 MOZENIb 33JayH, IO3BOJSIONIYI0 TaK
OpraHU30BaTh NUTAHHE, YTOOBI €ro CTOMMOCTh OblJa MUHUMAJIBbHON, @ OpPraHu3M MOJIYYHII
HEO00X0IMMOE KOJIMYECTBO MUTATEIBHBIX BEIIECTB.

Bapuanm 5

Jlnst m3rotoBneHust TpEX BUAOB poaykiuu A, B u C ucnons3yroT TokapHoe, Gppe3epHoe,
cBapoyHoe U numdoBaabHOEe 000pyIOBaHUE. 3aTpaThl BPEMEHH Ha 00pa0OTKy OJTHOTO M3ACIHS
JUIS KKJOTO M3 THIIOB 00OpYZOBaHMS yKa3aHbl B TaOiuie. B Hell e ykazanbl oOmmid QoH
paboyero BpeMEHH KaXKJOrO M3 TUIIOB HCIOJIb3YyeMOTr0 OOOpYIOBaHHS, a TAKXKe HMPUOBLIb OT
pea3aiy OJTHOTO U3JCIHS JAaHHOTO BHIA.

THI 3aTparThl EpeMeHH HA 00paboTEY OomwHHA dboHI
o0OpVIOBAHHA | OOHOTO H3OSTHA BHIA, CTAHKO-I padodero BpeMeHH
o00pVIOBAHHA, I

A B Z

TpezepHOE ] 5] 8 210

TorapHOS 3 4 2 320

CEeapotHOe 7 o 4 250

IIneEdoRaIsHOS 2 ) G 160

ITpHOsITE, pyvo. 8 11 15

TpebOyercs ompenenuth, CKOJIBKO HU3JAEIUH M KAaKOro BUAA CIEAyeT H3TOTOBUTH
IPEIPUITHIO, YTOOBI MPUOBLIb OT WX peanu3aliy Obljla MaKCUMaJIbHOM.

Bapuanm 6

Ha 3aBojae BeIMycKalOT u3aenus yeTbipex TUoB. OT peanu3anuu 1 en. KaKIoro u3aenus
3aBOJI ToOJlydyaeT mNpuObUIb cooTBeTcTBeHHO 2, 1, 3, 5 m.e. Ha wusroroBieHue wusaenuit
PacXOAyIOTCSl PECYpPChl TPEX THUIIOB: SHEPTHs, MaTepuansl, Tpyd. JlaHHBIE O TEXHOJIOTHYECKOM
IpoIecce MPUBEICHBI B CIICTYOIIEH TabIuIe

Crnanupyiite mpou3BOACTBO M3JEIHI Tak, YTOOBI MPHUOBUIL OT UX peamu3aluu Oblia
HanuOOJIBIIEH,

P EHTDHTH pﬂﬁ}'p[:ﬂﬂ Ha l:.ﬂ.H-HH.l.l}' H:’.ﬁ.":.f:ll{ﬂ- Jamackl
cC bl

Pe I 11 111 v PECYPCOB, €l
DHeprud 2 3 2 30
Marepransl 4 2 1 2 40
Tpya 1 2 3 ! 25




Bapuanm 7

[Ipr mpou3BOACTBE KapaMmelu Ha KOHIAMTEPCKOH (aOpHKe HCIONB3YIOTCS CaxapHBIN
IIECOK, IaToKa, (pyKTOBOE MIOpe U BKyCcOBble H00aBKku. HopMbl pacxona chlpbsi KaXI0ro BUJa
i ipousBojacTBa 1 T kapamenu "A6pukoc"(A), "Bumnsa"(B) u "Knyonuka"(K) npuseneHs! B
Ta0JIuLIE.

HopuEl pacxona CHpBR
BuO cepea Ha | T KapaMemH, T O0mwee KOMHIECTBO CBIPBA. T
A B K
(CaxapHEIH NeCcokK 0.7 0.6 0.8 o000
TlaToka 045 0.5 0.3 700
$pyETOROE MEOpe 0,1 0,2 0,15 250
Brycoenle godaegs | 0,002 | 0,005 | 0,003 14
IIpHOELNE, pvo. 1000 | 1200 | 1350

TpeOyercst onpenennTh, TUIaH BBITYCKAa KapaMelH, YTOObl MPUOBLIL OT €€ pealn3aiuu
ObLIIa MAKCUMAJIBbHOM.

Bapuanm 8
[Tpu oTKOpME JIOCEH KaXk10€ )KUBOTHOE €XKEJHEBHO JOJDKHO IOJYYUTh HE MeHee 18 e

OenkoB, He MeHee 72 ez. yrieBoioB M He MeHee 24 en. xupoB. llpu oTkopme Moryr
UCIIOJIb30BaThCs TpU BUA KopMa. CoieprkaHue eMHUL] MUTATeIbHbIX BEIIECTB B 1 KI' KaKI0Tr0o
U3 BUJIOB KOpMa IPHUBEICHO B TaOJIHIIE.

CocTaBHUTh THEBHOH paliOH, 00ECIICUNBAIOIINI MOTy4YeHHEe HEOOXOANMOTrO KOJIMYECTBA
IMUTATCIIbHBIX BCIICCTB TP MUHUMAJIbHBIX ACHCKHBIX 3aTpaTax

"Homo eJHHHD NHTATSIRHEIX BEIIECTE B 1 KT KOopMAa
ITHTATEIRHEIE BEIMIECTEA I 11 III
Benxn 3 4 3
VIrmepogsl 13 20 O
Amprr 5 4+ 3
Ilema 1 xr wopma, pvio. 21 25 35
Bapuanm 9

[Ipu oTkopme Kak0€ >KMBOTHOE MOJDKHO TOJydyaTh He MeHee 9 en. Oenkos, 8 el
yraeBonoB U 11 en. mporeuHa. Jyis cocTaBieHHs pallMOHA HCIOJNB3YIOT JBa BUIA KOpMa,
MIPEJICTABJICHHBIX B CJICIYIOIICH Ta0JHIIe:

Konu4yecTso cOHHHLL MUTATENbLHBIX BELLECTH
IMuTaTensHbie Ha | Kr
BELLCCTBA
kopma 1 Kopma 2
Benku 3 1
¥rneronwt 1 2
MpoTeHH 1 6

CroumocTts 1 KT KOpMa 1epBoro Buja — 4 1.€., BToporo ~ 6 1.e.
COCTaBBTe HHeBHOﬁ paHI/IOH MNUTAaTCIBbHOCTH, I/IMeIOHH/Iﬁ MI/IHI/IMaJ'IBHYI-O CTOUMOCTHB.



Bapuanm 10

Xo034iCTBO pacmojiaraet cleAyrlmmmMu pecypcamu: miomans — 100 ex., tpyn — 120
en., tara — 80 en. Xo34iCTBO NMpOM3BOAUT 4YeThipe Buaa npoxykuuu I11, I12, T13 u T4,
Opranuzanus Mporu3BOJICTBA XaPAKTEPU3YETCs CIIEAYIONIeH TabIuIei:

0XO0 OT
Mpoayxuns 3atpartel Ha | el NPOAYKLMH 'gu xon o1
MA0IAIb TPYA TAra NPOLYKLHM

m, 2 2 2 1

1, 3 I 3 4

i, 4 2 1 3

m, 5 4 1 5

CocraBbTe IUIaH BBIIYCKAa MPOAYKIHMH, OOECHEUMBAIOIIUNA XO34MCTBY MaKCHMAJIbHYIO
pUOBLIb.

Bapuanm 11

Iex BwImyckaeT TpaHchOpMaTopbl ABYX BUAOB. JlJis M3roTOBIEHUS TpaHCHOPMATOPOB
000MX BHUJIOB MCIIOJB3YIOTCS KeJie30 U mpoBoJioka. OO 3amnac xenesa - 3 T, MPOBOJIOKH ~ 18
T. Ha ogun tpancdopmMaTop mepBoro BUa pacXoaylHOTCs 5 KT jkelle3a U 3 KT MPOBOJIOKH, a Ha
OJIMH TpaHC(HOPMATOpP BTOPOTO BHJIA PACXOIYIOTCS 3 KT Kejie3a U 2 KT TPOBOJIOKU. 3a Ka)IbIit
peaM30BaHHbIN TpaHc(opmaTop MEepBOro BUAA 3aBOJ MOMydaeT Npuobuib 3 1. €., BToporo — 4
1. €.

CocTtaBbTe IUIaH BBIITYCKa TpaHCHOPMATOPOB, OOECICUNBAIOIINA 3aBOAY MAKCUMAIIbHYIO
pUOBLIb.

Bapuanm 12
Jlns BbITycKa YeThIpEX BUIOB MPOAYKUUU TpeOyrOTCs 3aTpaThl ChIPbS, pabouero
BpeMeHU U 00opyioBanus. VcxoaHbIe JaHHBIE IPUBEJICHBI B TAOJIHUIIE:

Hopmbe 3ampam pecypcos
Tun Ha eduruyy npodyrkyuu Haauxue

pecypca 1 2 3 4 pecypcoa
Chpre 3 b 2 4 60
Pafouee BpeMa 22 14 18 30 400
ObGopynosaHHe 10 14 a8 16 128
IIpubune Ha egu-
HULY NPOIYKIHH 30 25 8 16

CdopmynrpoBaTh 5KOHOMHKO-MATEMATHIECKYIO MOJIETTh 3a1a4d HA MAaKCUMyM TTPHOBLITN
Y HAWTH ONTUMAJIbHBIN IUIaH BBIITYCKA MPOAYKLIUH.

Bapuanm 13
N3 tpex npoaykros - 1, II, III cocraBiseTcs cmech. B coctaB cmecu AOKHO BXOJUTH HE
MeHee 6 e. XUMHYECKOro BemectBa A, 8 en. — BemniecrBa B u He meHee 12 en. Bemectna C.

CrpyKTypa XMMHUYECKUX BEIIECTB MPUBEICHA B CIEAYIOIIEH TabuIe:



- n_b{::ﬂﬂp}lt;ﬂﬁc XHMHUYECKOro BCLIECTBA
\ Croumocts 1 em.
MpoxykT B | en. MpoOyKUHH o .
A B C ofyki
I 2 1 3 2
I1 1 2 4 3 |
111 3 1,5 2 2,5 |

CocraBbTe HanboIEe ICMIEBYIO CMECh.

Bapuanm 14

B unCcTHTYTE MPOBOAMTCS KOHKYpPC Ha Jydllyio creHraszery. OgHOMy CTYACHTY J1aHO
clenyrolee nopydeHue:

* KYIUTh aKBapelbHOW Kpacku 1o meHe 30 1. e. 3a KOpoOKy, LIBETHBIE KapaHJAIIU I10
nene 20 m.ex1. 3a KOpoOKy, JIMHEUKH 110 1ieHe 12 m.ex., 6;10kHOTH 1o neHe 10 m.en.;

* KPacoOK HY)KHO KYITUTh HE MEHEe TPeX KOPOOOK, OJIOKHOTOB -CTOIBKO, CKOIBKO KOPOOOK
KapaHJalieil 1 KpacoKk BMECTe, JTuHeeK He Oosiee msaTu. Ha mokynku Beaensercs He menee 300
1. €.

B kakoM KOIMYeCTBE CTYIEHT JOJDKEH KYMUTh YKa3aHHbIE MPEAMEThI, YTOObI olIlee
YHUCIIO MPEAMETOB OBLIIO HAUOOIBIIIAM?

Bapuanm 15
Lex BeimyckaeT Tpu BuAa aetaneit — A, B, C. Kaxnas neranbp obpabatbiBaeTcsl TpeMs
crankamu. Opraau3aiys MPOU3BOJICTBA B I[EXE XapaKTePU3YeTCs CICNYIONICH TaOIHIIeH:

Cranok IInutenbHocTs 006paboTky neTanu, MHH. | MOHI BPEMEHH,
A B C yac
I 12 10 9 220
I 15 18 20 400
111 [ 4 4 100
OTnyckHas LeHa 30 32 30 :
3a OIHY AETaNb

CocraBbTe Mmi1aH 3arpy3Ky CTaHKOB, 00€CTIEUMBAIOIIUH 1IEXY MTOJIyYeHHE
MaKCUMaJIbHOW PUOBLIH.

5.YncaeHHbIe MCETO0AbI OITUMHU3AIUHU

3ananue Nel

I/ICHOHIBYH METO[ AUXOTOMHUH IIpU 3aJdaHHOM 3HAYCHHUU Ex = 0,1 HanOOJIbIIIEH
HOHYCTHMOﬁ JJIMHBI HMHTEpBaJIa HEOMPCACIICHHOCTU HauTH HHTCPBAJI, B KOTOPOM PACIIOJIOKCHA
TOYKa X. MHHHMyMa YHHUMOJAQJIBHOW Ha OTPE3KE [0,1] ¢yukuuu f(x) u 6=0,01:

1. f(X)=—x*+x+1;

f(x) =(10x—9) +1;
f(x)=3x>-5x+3;
f(X)=8x*—Xx+2;
f(x)=4x>-3x-2;
f(x)=(0,04—x)’;
f(x)=23x*-x;
f(x)=8x"-2x+1;

© N OO W



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, f(x)=19x+22.
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)=8x*—-5x+1;

3ananne No2

Hcnonb3ys METOJ 30J0TOrO CEYeHHs MpU 3aiaHHOM 3HauyeHuu & =0,1 naunbonbieit
JIOMYCTUMOM [JIMHBI MHTEPBAJIa HEONPEIEICHHOCTH HAWTH MHTEPBAJ, B KOTOPOM PACIOJIOKEHA
TOYKa X, MHHAMyMa YHUMOJAQJIBHOM Ha OTPE3KE [0,1] ¢dyuxun f(X) :

1. 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;

. f(X)=6x*-3x+9;

. F(X)=3x*=5x+1;

. f(x)=(0,25—x)’;

. F(X)=5x>-9x+3;

. f(x):19x+1—6;
X

© o N o Ok
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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. £(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)=8x*—-5x+1;

3aganue Ne3
Hcnonp3ys wmoaudukanuu wMerona HpoToHa HalTh MHHAMYM X« (yHKOHH

yHUMozanbHoit Ha otpeske [0,1] gpynxumu 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)*;

() =(38x—2f -2;

. f(X)=7x*=5x+1;

. f(X)=6x"-3x+9;

. F(X)=3x* =5x+1;

. f(x)=(0,25—x)*;

. F(X)=5x>-9x+3;

. f(x):19x+E;
X

© o N Ok oD
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Cf(X)=0,8X*—x+7;
. f(x)=100(x-0,28)°;
. f(X)=9x*—5x+9;
. F(x) =(0,09-x);
Cf(X)=0,7x* —=x+3;
Cf(X)=2x"—x;
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. f(x)=17x+g;
X

N
~

. f(x)=100(x - 0,23)2;



5. Metoan4eckue MaTepHaJibl, ONpee/siiolue Npouexypbl OeHUBAHUSA
KOMIIeTEeHIIUH

5.1 Kputepum onieHMBaHHUs 3Ka3MeHa.

OleHKa «OTJIMYHO» BBICTABJISETCA 3a TIYOOKOE 3HAHHWE IPEAYCMOTPEHHOTO IPOTrpaMMOit
Marepuaia, 3a yYMEHHE 4YETKO, JAKOHUYHO M JIOTUYECKH IOCIIeIOBATEIbHO OTBEYAaTh Ha
MTOCTaBJICHHBIC BOITPOCHI.

OuLeHka «XOpomIO» — 3a TBEpPJOE€ 3HAHHE OCHOBHOIO (IIPOrpaMMHOI0) Marepuaia, 3a
rpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTABIICHHBIE BOIIPOCHI.

OreHKa «y/10BJIETBOPHUTEIBLHO» — 32 00Iee 3HAHUE TOJIHKO OCHOBHOTO MaTepHala, 3a OTBETHI,

CoAcCpIKalue HCTOYHOCTH nim ci1abo APpryMCHTHPOBAHHBIC, C HapymecHHueEM
MOCICA0OBATCIBHOCTH U3JI0KCHUA MaTCpHaa.
OHGHKa «HEYAOBJECTBOPUTECIBHO» — 3a HC3HAHHC 3HAYUTENILHON dYacTh IIporpaMMHOI 0

MarTrepuaiia, 3a CYIICCTBCHHEIC OIIMOKK B OTBETaxX Ha BOIIPOCHI, 3a HCYMCHUC
OpPHUECHTHUPOBATHECA B MAaTCpUAJIC, 3@ HC3HAHUC OCHOBHBIX MMOHSTUH JUCHUITIIMHBI.

5.2 Kputepum olileHMBAHHUS KOJUIOKBHYMA.

OLleHKa «OTJIMYHO» BBICTABJISETCA 3a TJyOOKOE 3HAHHME IPEAYCMOTPEHHOTO IPOTrpaMMOi
Marepuaia, 3a yYMEHHE YETKO, JAKOHWYHO M JIOTUYECKH IOCIIeIOBATEIHbHO OTBEYAaTh Ha
MTOCTaBJICHHBIC BOITPOCHI.

OneHka «XOpomIO» — 3a TBEpPJOE€ 3HAHME OCHOBHOIO (IMPOTPAaMMHOI0) Marepuaia, 3a
rpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTABIICHHBIE BOIIPOCHI.

OreHKa «y/10BJIETBOPHUTEILHO» — 32 00Iee 3HAHUE TOJIHKO OCHOBHOTO MaTepHalia, 3a OTBETHI,

COoACpIKaue HCTOYHOCTH nim ci1abo APTYMCHTUPOBAHHELIC, C HApyImCeHUEeM
MOCICA0OBATCIBHOCTHU U3JI0KCHUA MaTCpHuaia.
OI_IeHKa «HEYIAOBJECTBOPUTECJIBHO» — 3a HC3HAHHC 3HAYUTCILHON 4YacTHU IIporpaMMHOI 0

MarTrepuajia, 3a CYIICCTBCHHEIC OIIMOKH B OTBETax Ha BOIIPOCHI, 3a HCYMCHUC
OPUCHTHUPOBATLCA B MaTCpUaAJIC, 3d HC3HAHUC OCHOBHBIX MOHSATHUM JUCLIUTIIAHEL.

5.3 Kpurepuu oieHMBAHUA TeCTUPOBAHMUS

ITpu TectupoBaHuu Bce BepHbIe OTBETHl Oepyres 3a 100%.
90%-100% otamuHO

75%-90% xoporio

60%-75% yIOBIETBOPUTEITHHO

MeHee 60% HeyIOBIETBOPUTEIBHO

5.4 KpuTtepumn oueHUBaHMsI pacyeTHO-IrpadryecKkoil padoTsl
[Ipu npoBepke pacueTHO-rpaduueckoit paboThl Bce BepHble 0TBETHI Oepytcs 3a 100%.
90%-100% oTnu4yHO
75%-90% xopor1o
60%-75% ynoBIeTBOPUTEIHHO
MeHee 60% HEYTOBIETBOPUTEITHEHO

5.5. Kpurepuu onieHMBaHUs YCTHOIO OTBETA:

OreHKa «0TJIMYHO» BBICTABIISIETCS 3a II1y00KOe 3HAHHE MPETyCMOTPEHHOTO IPOrpaMMoii
MaTepHuaa, 3a YMEHHE YETKO, JIJAKOHUYHO U JIOTHYECKU IIOCIIEJ0BATEIbHO OTBEYATh Ha
ITOCTaBJIEHHBIE BOIIPOCHI.

OreHKa «XOpoOILIO» — 3a TBEpOE 3HAaHHE OCHOBHOTO (MPOrpaMMHOI0) MaTepuania, 3a



I'PaMOTHBIC, 0e3 CYIICCTBCHHBIX HETOYHOCTEH OTBETHI HA IOCTAaBJICHHBIC BOITPOCHI.

Onenka «YOAOBJIETBOPUTEJIBHO» — 3a O6H_[CC 3HAaHUEC TOJIBKO OCHOBHOI'O MaT€purajia, 3a OTBETHI,
coacCpKallMC HETOYHOCTHU HUIIN c1abo APTYMCHTUPOBAHHBIC, C HAPYILICHHUCM
IMOCJICA0BATCIbHOCTHU U3JI0OKCHUA MaTCpualia.

OLIGHKa «HEYAOBJIECTBOPUTECJIBHO» — 3a HC3HAHHC 3HAYUTEILHOMN YacTu IporpaMmMHOro
Marcpualia, 3a Cyn€CTBECHHEIC OIIMOKHU B OTBETAaX Ha BOIIPOCHI, 3a HEYMCHUEC OPUCHTUPOBATHCA B
MaTcpHualic, 3a HC3HAHUC OCHOBHBIX MOHITUMN JUCIUILINHEI.



