MHWHUCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHNS POCCUNCKOMN OEJIEPAITN
OEEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YUPEXJIEHME BBICIIIET'O OBPA3OBAHMS
«CEBEPO-KABKA3CKASI I'OCYJIAPCTBEHHASI AKAJIEMU ST»

I'.10. Haropnas

PABOYASI ITIPOTPAMMA JAUCHUTIIVHBI

Metob1 onTuMuzaIIH

Yposens o6pazoBareanHoii nporpamMmsel OakagaBpuar

Hanpagsienne noarorosin 01.03.02 Ipuknanmas MmatemaTika 1 uHpoOpMaruKa
Hanpasiennocrs (mpodmn) puiannas matemaTnka 1 nabOpMAaTHKA

®opma o6yuenns OYHasl

Cpox ocoenus OI1 4 roga

Hucruryr [udposeix TexHomOrMIT

Kadenpa paspa6oraux PIIT Maremaruka

Brinyckaromas Kadenpa _ Maremaruxa

Havaypuuk
Y4eOHO-METOAMYECKOTO YIpaBJICHUS Cemenona JI.V.

7
Hupexrop uucruryra [[T /%ﬂ/ Tebyes J1.5.

3aBenyromuii BeImycKaromeii Kadepoit % Kouxapos A.M.

r. Yepkecexk, 2023 r.



COJEPKAHUE

1. e 0CBOCHMST IMCIIMTITTHHDBL. . .....outtintte ettt et e et eate e et e et e eeareneeaaeenens
2. MecTo TUCHHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOTPAMMBI .....................
3. [InaHupyemMble pe3yJbTAThl 00YUEHHS MO TUCIHUILIMHE. ... ..o.uenutneaneanneaneaneennenn.
4. CTPYKTYPA M COAEPKAHUE TUCIIHMIIIIMHBL. .. ...\tnttenttatteteeteeneeaeeenneenneeannenn
4.1. O6beM AUCUUTUTUHBI U BUABI YIEOHOM PAOOTBL. . ...\ ueeettteieaiieiteeeeeeeaaennen,

AR @101 (707121617 (ST91 17 (6111211811712 1 S

4.2.1. Paznensl (TEMbI) TUCIUTIINHBI, BUIBI YU€OHOU NEITeTbHOCTH U (POPMBI KOHTPOJIA. . .

LA 191017 00) 1 1 517 00174 o1 P

4.2.3. JIaBOPATOPHBIH TIPAKTHKYM ... uusennseenneenneeenseennseanseenseenneeaseenneeaeeanneennens

4.2.4 TIPAKTHUCCKUE BAHITHS . ..\t enutenteennte et entteente et e anaeeteeaateeteenneeeneeenneeanans

4.3. CamocTOSATETbHAS PAOOTA OOYUATOIIETOC . .. v 'vv e eeteeneeeneeenneeanneenneenneeaneeenneenns
5. llepeyenb yueOHO-METOAMYECKOT0 O0ecneYeHUs JJIs1 CAMOCTOATEIbHON padoThl
O0YYAIOLIMXCS 11O JMCIMITTTHHE . ..oootuttnttnt ettt ettt et et et et et et e e e eaeaenes

6. O0Pa30BATEITBHBIC TEXHOTOTHMIM . .. ...enuntteenneteeenneeeeaneeeenteeeanaeeeaneeeaanneeennns

7. Y4eOHO-MeTOANYEeCKOe H HH(l)OpMaIII/IOHHOG o0ecneyeHue JUCHMILUIMHBGI. ..............

7.1. IlepeuyeHb OCHOBHOM | JIOMIOJHUTEIBLHON YU4eOHOM TUTEPATYPHI. .. .........

7.2. Ilepedenp pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTn MHTepHETY . ..
7.3. NadopmarimoHHbIe TEXHOJIOTHH, JTUIIEH3HOHHOE TPOrPaMMHOE 00eCTICUeHUE

8. MarepuajibHO-TeXHUYECKOE o0ecnedeHne U CHUIITHHbI

8.1. TpeOoBaHMs K ay TUTOPHUAM (ITOMEIIEHUSAM, MECTaM) AJIs TPOBEACHUS 3aHATHIL. ..
8.2. TpeboBanus k 000py10BaHHIO PAOOYMX MECT IpenoaBaTess U 00yJaromuXcs. . .

8.3. TpeboBaHus K CICHATIU3UPOBAHHOMY OOOPYIOBAHUIO. ... 'uveeneeennnnnns.

9. Oco0eHHOCTH peaJu3auuu JUCUMIJIMHBI /151 HHBAJIWIAO0B U JIMI ¢ OTPAHNYEHHbIMHU

BO3MOKHOCTAMM 3AOPOBBA.........oitiiiiiiiiiiiiiiianenn,

Ipuioxkenne 1. @OHI OUMEHOYHBIX CPEACTB ... ..uuteneeteennneeeennneeennnaeeannnn.
Ipuio:kenne 2. AHHOTAIUA PAOOYEH MPOTPAMMDBI. ......oouuuieeiieennneeennnnennn.
PeneH3ust HA PA0OYYIO IPOTPAMMY ......utinttntintttt ettt ettt eeenee e eaeennn

JIncr nepeyrBep:xkaennst padodeii NporpaMMbl IHCHUTIIHHBI

O O 0 N 9 O &N »n B~ b

—
()

15
16
16
16
17
17
17
18
18

19
20

49
50
51



1. HEJIM OCBOEHMSA JUCIIUITJIMHbI

HGJISIMI/I OCBOCHUS AUCHHUITIINHBI ((MGTOI[BI ONTUMU3AIHUN» ABJIACTCA U3YUYCHHEC OCHOB
MAaTEMATUYCCKOI0 MBIIIJICHUA W HABBIKOB  HCIIOJB30BaHHWA  MAaTCMATHYCCKHUX  MCTOJOB
ONTUMHU3AIMU U MATEMATUICCKOI0O MOJICIIUPOBAHHUA B HpaKTquCKOﬁ JACATCIIBHOCTH.

HpI/I 9TOM 3aaadaMHi JUCLHHUIIIINHBI ABJIAKOTCA:

O3HaKOMIJICHHUC 06yqa}01u1/1xc;1 C OCHOBHBIMH MCTOJaMU MATCMATUYCCKOT'O MOJACIUPOBAHUA 3a/1a1
TCOPHHU OINITUMU3 AU,

BI)Ipa6OTKa YMEHUA CAMOCTOATCIIbHOTO MAaTEMATUYCCKOI'O aHaJIn3a 3a/1a4,

N3YUCHUC OCHOBHBIX METOJOB PCHICHUS 3aJa4 ONITUMU3 AN,

PAa3BUTHUC JIOTHYCCKOT'O U aJITOPUTMHUUCCKOTO MBIIIJICHUA,

Pa3sBUTHC MPAKTUYCCKUX  HABBIKOB nmporpaMMHupOBaHUsd AJITOPUTMOB  pCIICHHUA  3aJad
OIITUMHU3allNH

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

2.1. JucuumnmmHa «MeToasl ONTHMH3AIMN» OTHOCHTCS K o00s3aTenbHOi dacth bioka 1.
Jucuuniauael (MOAYJIM) U UMEET TECHYIO CBSI3b C IPYTUMHU JUCHUTIIIMHAMU.

2.2. B Tabnure npuBeIeHbI MPEANICCTBYIONINE U TIOCIEAYIONINE TUCITUTIINHBI, HAIIPABICHHBIC
Ha (OPMUpPOBaAHNE KOMIETSHIIUN JUCIUILTIMHBI B COOTBETCTBUH ¢ MaTpuiiei kommeTeHmwii OI1.

Hpe[[ﬂleCTBleHlI/le H nmocjeaAyrimuue TuCuuIJInHbI,
HalpaBJICHHbIC HA (])opMupOBaHne KOMIIeTeHIIMii

15191 [TpenmecTByromnye AMCUUILUINHBI [Tocaenyronue TUCIUIUTUHBL
1. | MaremaTuueckuii anaiau3 MatemaTuueckrue OCHOBBI 3aIlIUThI HH(OpMAaLIUN
2. | Teopus BeposSITHOCTEH U MamrHHOe 00y4YeHHe U aHAJIU3 TaHHBIX
MaTeMaTHYeCcKasi CTaTUCTHUKA
3. [TpoexT 3 kypca
Kpunrorpadus




3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 11O JUCHUITJIMHE

OCBOCHMUS o1y -

KOMIICTCHLIN 06yqafoumxc;1 OIIPECACIIAOTCA Tpe6OBaHI/I${MI/I CTaHJapTa II0 HaIpaBJICHUIO

[Inanupyemsle  pe3yJIbTaThl 00pa30oBaTeNbHON  MPOrpaMMbl

nonroroBku 01.03.02 Ilpuknagnas mareMaTuka u HHGOpMaTHKA U POPMUPYIOTCS B COOTBETCTBUHI

¢ Marpuiieit komneteHuii Ol

No Homep/ HanmenoBanue B pe3yabrare u3y4yeHus: AUCUMIIIMHBI
o/ HHJIEKC KOMIIeTEeHI[UN o0yuarumecs 10/LKHbI:
KOMIIETEHIIUHN (WM ee 4acTm)
1 2 3 4
1. OIIK-3 CnocoOeH nNpuMeHSTh U OIIK-3.1 Oo0Omamaer 0a30BBIMHU 3HAHUSIMU
MO IU(DUIIUPOBATH 0 CYUIECTBYIOLIUX MaTeMaTHYECKUX

MaTeMaTHYECKHE MOICITH
JUTSL PELICHHUS 3a/1a4 B
obyactu
npohecCHOHATLHOM
JIEeATEILHOCTH

MOJCJIX B Pa3/IMYHbIX 00nacTIX 3HAHUK

OIIK-3.2 Ilpumenser 1 MOIUPUIHPYET
CYLIECTBYIOIIME MaTeMaTUYECKHE MOJIENIN
JUISl pEIIEHUs] IPUKIIAJHBIX 3a4a4

OIIK-3.3 BaameeT MeTOIOI0OTHEH
MaTEMaTHYECKOTO MOJICITHPOBAHUS JIJIS
pelieHus 3a1a4 B 00JIacTU
po(heCCHOHATILHBIX HHTEPECOB




4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI

4.1. OFBEM JJUCHUIJIUHBI U BU1bl YYEBHOMN PABOTHI

Buna yueOHoii padoThI Bcero yacos CemecTpnl
Ne 5
Yacos

1 2 3
AynuTopHasi KOHTAKTHas padora (Bcero) 54 54
B ToM guce:
Jlexuun 18 18
[IpakTrueckue 3aHATHS 36 36
KonTakTHas BHeayauTOpHasi padora, ¢ mom 2 2

qucie.

WNupuBuyanbHble U IPYIIIOBLIE KOHCYJIBTALUN

CamocrosiTeibHas padoTa o0y4yaromerocst 61 61
(CPO) (Bcero)

Pacuemno-epaghuueckue pabomol 20 20
Tloozomogka k npakmu4eckum 3aHamusm 20 20

Tloozomoexa k mecmupoeanuio

Iloozomoska Kk npoMeNcymouHoMy KOHMPOIIO

Ipopabomxka nexyuii 5 5
IIpomesxkyTouHa | sx3ameH (D) Ok )
sl aTTecTaANus B TOM YHCJIE:

[Ipuem 7k3., yac. 0.5 0,5

Koncynpranus, yac. 2 2

Kontpoinb 24,5 24,5
UTOIO: Yacos 144 144
O6mas 3ad4. ell. 4 4
TPY10€MKOCTh




4.2. COAEP KAHUE JUCHHUIIJINHbI

4.2.1. Pa3pgenn! (TeMbl) TUCHUILJIMHBI, BUbI Y4eOHOH NeATeIbHOCTH H ()OPMBI KOHTPOJISI

Buabl yueOHo# 1esITeJIbHOCTH, DopMbI
BKJIKOYAsi CAMOCTOSATEIbHYIO padoTy TeKyleil u
Ne HanMenoBanme o0yyaroumuxcs MPOMEKYTOYHOM
n/ O — (B yacax) aTTecTaluu
n (0®0)
JI JP | I3 | CPO Bcero
1 2 3 4 5 6 7 8
Cemectp 5
1. | Pa3gen 1. Benenune. 2 6 18 26 Konnoksuym,
OcHOBHbIE OHATUS pacyeTHo-
3a/1a4d ONTUMU3ALNHI rpaduyeckas
pabora,
TECTOBBIN
KOHTPOJIb
2. | Pazgen 2. Pemenue 6 10 18 34 Komnnoksuywm,
ONTHUMH3AIUOHHBIX U pacyeTHo-
MHOT'OKPUTEPUATBLHBIX rpaduyeckas
3ama4 paborta
TECTOBBIN
KOHTPOJIb
3. | Pazgen 3. Metopbl 4 10 18 32 Komnnoksuywm,
pelieHus pacueTHo-
SKCTpEMaJIbHBIX 3a/1a4 rpaduyeckas
st pyaknui u 3JIT1 paborta
TECTOBBIN
KOHTPOJIb
4. | Pazgen 4. Ynucnennsle 6 10 7 23 Komnnokxsuywm,
METO/1bl 0€3yCIIOBHOI U pacueTHo-
YCIIOBHOM rpaduydeckas
OIITHUMU3ALIUNA paborta
TECTOBBIN
KOHTPOJIb
KonrakTHas 2 WHJUBUTyaJIbHbIE
BHeayaUTOpHas paboTa U TPYTIOBbIE
KOHCYJIbTAIIUN
Koncynbranus 0,5
Kontposb (24,5)
HToro yacos B 5 cemecTpe: 18 36 61 144
Bcero: 18 36 61 144




4.2.2. JIeKIIHOHHBIN KypC

Ne HanmenoBanue Bcero
HaumenoBanue Conep:xkanue
n/ pasieta TeMBbI JIEKIINH JIeKIIUHN *lacos
n (0DO)
1 2 3 4 5

Cemectp 5

1. | Pasnen 1. Beenenue. Tema 1.1 OcHoBHBIE | OCHOBHBIE TEPMHHBI
OCHOBHBIE TIOHATHS MOHATHUS U OTIpEeICTICHUSI.
3aJa4u IMousatue
ONTUMM3ALINU Tema 1.2 «OITUMYM» 4

Paznoo0Opaszue Maremarnueckas
KpUTEpPUEB MOJIEJb U
ONTUMHU3ALNH MO/IETTUPOBAHUE.
Bekropnas nenesast | IloctanoBka 3ana4un
byHKIISA ONTHMU3ALINH.
PaznooOpasue
KpUTEPUEB
ONTUMU3AINH
[eneBas pyHKIUS
BekropHas nenesast
byHKIHS.
MHoxecTBO
JIOTTYCTUMBIX
peuIeHui.

2. | Pa3gen 2. Pemenue Tema 2.1 3agauga o 3azaua o
ONTHUMHU3AIMOHHBIX U Ha3HAYCHUH Ha3HA4YCHUU
MHOTOKPHUTEPUAIbHBIX eneBast PyHKIIHS
3a1a4 P Tema 2.2 Jlexcnko- J]jIIGKCI/IKOI%Z.(i)I/IquK

rpaguieckas ast ONTUMU3ALIUS.
ONTHUMHU3ALIHS 3anaa 6
Tema 2.3 MeTos! MHAMIEECKOTO
JUHAMITSCKOTO MIPOrpaMMHUPOBAHUS
MpOTPAMMHUPOBAHMA | 10y repynontumusa
. [Ipo6ema -
3aMCHDI Jlunetinas popma.
060pyHOBaHHﬂ MyHI)TI/IHHI/IKaTI/IBHaH
Tema 2.4 TokpiTus | [{d. 1[® suna
N-BEPUIMHHOTO MINMAX u
rpada MAXMIN.
mapocoYeTaHUAMU P Buna
«pacCTosAHUC 10
NJACAJIbHOU TOYKM)).

3. | Paznmen 3. Meronbl Tema 3.1 Teopus Teopema
pelieHus MOTPEIIHOCTH Beiiepmrpacca.
AKCTpEMaJIbHBIX 3a/1a4 Breimykmas u 4
st pyskuuid u 3J111 Tema 3.2 Bumyxnas BOTHYTasi PyHKIIUU.

U BOTHYTasl MeToHKa

pynxuwm HaXO0XICHUS
JKCTpeMyMa Ha

Tema 3.3 . HHTEpBAe.

I'padpuraeckuit VYcnoBus MUHEMyMa




METOZ
ONTHUMHU3ALNHU IS
3JIIT

BBIITYKJIBIX
byHKIU.

3aauu TMHEHHOTO
MIPOTPaMMHUPOBAHUS
I'padpuueckuit
METox
ONITUMM3ALINH TS
3J1II1.

4. | Pazngen 4. Yuciaenunle Tema 4.1 IToustue o
METOJIbI 0€3yCIIOBHOW U | OnTHUMH3AIUSL YHCJIEHHBIX
YCIIOBHOU YUCIICHHBIMU METOJ1ax
ONTHMM3AIINHT METOJIaMH: METOJT ONTUMM3ALINH 4
JTMXOTOMUU, METOZT | MeToa TMXOTOMHUM
30JI0TOTO CeUeHusi, | MeToJ1 30J10TOro
Mmetoa HreroToHa, CEeUeHHUS
Meron Takepa- Meron Herorona
Kymna. Merton Takepa-
Kyna
HToro yacos B cemectpe: 18
Bcero: 18
4.2.3. JIaGopaTopHbIii NPAKTHKYM (HE MPEAINOIaraeTcs)
4.2.4. IlpakTyeckue 3aHATUSA
HaumenoBanue Conep:kanue Bcero
Ne HaumeHoBanue
pasaena NMPAKTH4YE€CKOI0 Yacos
n/ NMPaKTHYECKOro
AU CHUIIMHBI 3aHATHS
n 3aHSITHS (O®O)
1 2 3 4 5
Cemectp 5
1[1Pa3aen 1. Beenenne. | Mudopmanmonnas H3y4nts
11 OCcHOBHBIE TTOHSATUS TEXHOJIOI'Ms IIOMCKa HMHCTPYMCHTabHbIC
3aJ1auM OIITUMHU3AINHA OIITUMAJIBHOI'O BO3MOXHOCTHU 6
pelieHus B cpenie MicrosoftExcel mis
MicrosoftExcel pereHus 3a1a9
OIITUMU3AITNN:
MHCTPYMEHTapUHU
«IOUCKA PpEelIeHU
2| Pa3nen 2. Pemrenne 3agada o JluHelnbie
ONTHMM3AIMOHHBIX U | HA3HAYCHUU periaronme npaBuia
MHOTOKpHUTEpHaIbHbl | Pemmts n 6
X 3a71a4 AHAJIUTUYECKHU U
peanu3oBaTh HA
OJHOM M3 S3bIKOB
MpOrpaMMHUPOBAHU
s
Muorokpurepuans | Haxoxnenue IIM,
Hadg 3a71a4a o HMA, JIMHEHHAas
COBepIHeHHI)IX CBEpTKa KPUTCPUCB,
1apPOCOYETAHUAX JIEKCUKO-TpaduuecKas
OIITUMMH3AIIUSA . HA




npUMepe 3aJ1a4u O
Pemmntes COBEPILIEHHBIX 6
AHAIMTHYECKH 1 apOCOYETAHUSIX.
peaTH30BaTh Ha My nbTHIUTHKATHBHAS
omHOM 13 s3pikos | N L Brza
MpOrpaMMHUPOBaHU MINMAX 1
MAXMIN. U® Buna
A «pacCTOstHUE JI0
UJIealIbHON TOUKM.
Anroputwm pemenus | [Ipuanmn
3aj1a4d O 3aMEHax ONTUMAILHOCTH
ABTOMOOMJIS JHUHAMUYECKOTO
MIPOTPaMMHUPOBAHHSL. 6
[TporpammupoBanu
€ 3aJ1a4y 3aMCHBI BrruncnurensHas
060pyI0BAHNMS Ha cxema /111 Ha mpumepe
OJIHOM M3 S3bIKOB PCHICHHA 3a/1a9K O
NporpaMMupoBanus | 3AMEHE 000pyI0BaHHs
I'padmueckuit ITocTaHoBKa 331241
Pasnen 3. Meronbl METO/I PEIIECHHS JIMHCHHOH
peleHus 3aJ1a4 JUHEHHOT O OUTHMH3AINH
SKCTPEMAIBHBIX POrpaMMHUPOBAHH [prmepst 3anad
3ajadq st QYHKIAN U | o OKOHOMHUKH, 6
3T NPUBOJISIINE K
3agadam JITT
IIporpaMmupoBaHHu I'paduueckuii MeTox
€ rpagueckoro peLIeHus MPOCTENIINX
METO/Ia PEIICHHS samad JIII
3agau JIII Ha ogHOM
U3 S3BIKOB
IpOrpaMMHUPOBAHMS
Paznen 4. Metoa TUXOTOMUH | YHCIEHHBIE METOIBI
Yucnennsle MeToAbl | MeToa 3010TOTO ONTUMU3ALUH.
0e3yCIIOBHON 1 CeueHus AJIrOpHUTMBI HX
YCIIOBHOM Meton Herotona PCLICHI 6
ONTUMH3AIAH Metox Takepa- Texcrsi mporpamm Ha
Kvia OJTHOM M3 S3BIKOB
y MIPOTPaMMHUPOBAHHS
HToro yacos B S cemecTpe: 36
Bcero: 36
4.3. CAMOCTOSATEJIBHAS PABOTA OBYYAIOUIEI'OCS
Ne HaumeHnoBaHue Beero
/m | pa3gena IMCUMILINHBI Buzer CPO Hacos
" (0DO)
1 2 3 4
1. Pasnen 1. Beenenue. Pabora ¢ KHMKHBIMH HMCTOYHHKAaMHU. Pabora 18

OCHOBHBIE TTOHSITHSA
3aga4un
OIITUMH3allN

KOJUIOKBUYMY.

C SJICKTPOHHBIMU UCTOYHUKAMU. IloaroroBka
K TECTOBOMY KOHTPOJIIO. IloaroroBka K




2. Paznen 2. Pemienue Pabota ¢ KHMKHEIMU UCTOYHUKaMu. PaboTa 18
ONTUMHU3ALMOHHBIX U C JJICKTPOHHBIMHU UCTOYHHUKaAMHU. HOI[FOTOBKa
MHOTOKPHTEPUATBHBIX | K TECTOBOMY KOHTPOJIO. IToxaroroska kK
3a/a4 KOJUIOKBUYMY.

3. Pasznen 3. MeTosl PabGota ¢ KHUKHBIMU UCTOYHUKaMU. PaboTa 18
peleHus C 2JICKTPOHHBIMHU HCTOUYHHKaMU. [loAroroska
SKCTPEMaIbHBIX 33139 K TECTOBOMY KOHTpOJIt0. [loAroroBka k
s GyHKumit u 3111 KOJJIOKBUYMY.

4, Pasnen 4. Yucneunrle PaboTta ¢ KHKHBIMU HCTOUYHHKaMHu. PaboTa 7
METOAbI 6egyc JIOBHOU 1 | € DJICKTPOHHBIMH HCTOYHHUKAMU. ITogroroska
YCIIOBHOI K TECTOBOMY KOHTPOJIt0. [loAroToBKa K
ONITHMH3AIIHH KOJUIOKBUYMY.

Hroro yacos B 5 cemectpe: 61

Bceero: 61

10



5. IHHEPEYEHDb YYEBHO-METOJHYECKOI'O OBECIIEYEHMUSA JJIA
CAMOCTOSATEJBHOU PABOTHI OBYUYAIOLIUXCHA ITO JUCHUIIJIMHE

5.1. MeTonnueckue ykazanus J1Jisl IOATOTOBKHU 00y4alOIMXCS K JIEKIIHOHHBIM 3aHATHAM

JIeKIMH COCTaBISIOT OCHOBY TEOPETHYECKOro OOydyeHHs U Jal0T CHCTEMaTU3MpPOBAaHHBIE
OCHOBBI HAYYHBIX 3HAHUH MO JUCLMIUIMHE, PACKPBIBAIOT COCTOSIHHME WU TEPCHEKTUBBI Pa3BUTHUS
COOTBETCTBYIOIIEH 007acTH HayKH, KOHLEHTPUPYIOT BHHUMaHHE oOydwaromuxcs Ha HauOolee
CJIOKHBIX M Y3JIOBBIX BOIIPOCAX, CTUMYJHUPYIOT UX aKTHBHYIO MO3HABATEJIbHYIO AESITEIbHOCTD U
CHOCOOCTBYIOT ()OPMHUPOBAHUIO TBOPUECKOTO MBIIUICHUS.

BenymuM MeTonoM B JIEKIIMM BBICTYNAET YCTHOE H3JIOKEHHE Yy4uyeOHOro Marepuala,
COIIPOBOKAAIOIIEECS UCIIOJIB30BaHNE MYJIbTUMEINA anlapaTyphbl.

Jlexuust siBIsIETCST UCXOHOM (POpPMOIT Bcero yueOHOTO Ipoliecca, UrpaeT HaMpaBJIsSIoNLyIo
U OpraHU3yIOUIYI0 POJIb B CAMOCTOSITEIbHOM HW3Y4YEHHH NpeaMeTa. BaxHelmias poJib JIEKIMH
3aKJII0YAETCs B JINYHOM BO3JICHCTBUM JIEKTOPA HA ayJUTOPHIO.

OcHOBHas TUAAaKTUYECKas IeNb JIEKIUU - 00ecliedeHne OpUEeHTHUPOBOYHOM OCHOBBI JJIS
JTanbHENIIero ycBoeHusi yueonoro mMarepuana. [loctpoenue nekuuii mo aucuuriuinae « MeToss
ONTHMHU3ALMKU» OCYIIECTBISAETCS HAa OCHOBE IPHUHLUIIOB HAYYHOCTHU (TIPEATOIAracT BOCIIUTAaHUE
JUAJIEKTUYECKOT0 NOJX0/ia K U3y4aeMbIM IIpeIMeTaM U SIBJICHUSM, IUaJIeKTHYECKOIO MbIIIIJICHHUS,
(opMHpOBaHUE MPABUIIbHBIX MPEACTABICHNH, HAYUYHBIX TOHATHIH U YMEHUS TOYHO BBIPa3UTh UX B
OTpeieNIEeHUsIX U TEPMUHAX, IPUHATHIX B HAYKE)

Ha nexuusx pacKpbIBarOTCsI OCHOBHBIE TEOPETUYECKHE ACIEKTHI, IPUBOISATCS IPUMEPHI
peanu3alnyy Ha MpaKkTUKE, OCBEIIAETCS JOCTUTHYTHINH YPOBEHb (popMaNu3aliy JIEATEIbHOCTH 10
aBTOMATH3ALMH ITPOLIECCOB.

Crneuunguryeckoil yepToil M3y4yeHHsl JTaHHOTO Kypca SBISETCS TO, YTO NpUOOpEeTeHHe
YMEHUH U HaBBIKOB pabOThl HEBO3MOXHO 0€3 CHCTeMaTHMYeCKOW TPEHUPOBKH, KOTOpas
OCYIIECTBJISIETCS Ha MPAKTUUECKUX 3aHATHUSAX.

OcCHOBHOE BHUMAaHHE B JIEKIUM COCpPEIOTAYMBAETCA Ha TIJIyOOKOM, BCECTOPOHHEM
PacKpBITUH TJIaBHBIX, Y3JIOBBIX, HaOOJIee TPYJHBIX BOIPOCOB TEMBbI. YK€ Ha HauaJbHOM 3Tare
HOJTOTOBKH JIEKIIMHU PEIIAETCs] BOIPOC O COOTHOLIEHUN MaTepHajoB yueOHUKA U JICKIUH.

Jlig toro 4roObl Jekuus Juisi oOyuwaromerocsi Oblla NpPOAYKTHBHOM, K HEW Hajo
roroBuThCs. [I0ArOTOBKA K JIEKIIMH 3aKJIFOYAETCS B CIETYIOIIEM:

- Y3HaTh TeMY JEKIUH (110 TEMaTUYECKOMY IUIaHy, 110 MHPOpPMAIUH JIEKTOpa),
- IPOYMTATh YUE€OHBII MaTepua o yueOHUKY U y4eOHBIM TOCOOUSIM,

- YSICHUTBh MECTO MU3y4aeMoU TeMbI B cBOEH Mpo¢eCcCHOHATbHON MOITOTOBKE,
- BBIIIMCATh OCHOBHBIEC TEPMUHBI,

- OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME JIEKLIUH,

- YSICHUTB, KaKue y4eOHbIe 3JIEeMEHTBl OCTAJIUCh HESCHBIMH,

- 3aMKcaTh BOIPOCHI, KOTOPBHIE MOKHO 331aTh JEKTOPY Ha JIEKIHH.

B Xome NeKIMOHHBIX 3aHATHH OOy4arOIIMHCS JOMKEH BECTH KOHCIIEKTHPOBAaHHE Y4eOHOro
MaTepuana. OOpamiath BHUMaHUE Ha KaTeropuu, GopMyJIHUPOBKH, PACKPHIBAIOIIUE COAEPKAHHUE TEX
WIM WHBIX SIBI€HUH W TIPOLIECCOB, HAy4YHbIE BBIBOJAbI UM IPAKTUYECKHE PEKOMEHJIALNH,
MOJIO’KUTENBHBIN OIBIT B OPATOPCKOM UCKyCCTBE. JKenaTenpHO OCTaBUTh B pab0OYMX KOHCIEKTaX IO,
Ha KOTOpBIX JeJaTh IIOMETKM W3 PEKOMEHIOBAHHON JMTEpaTyphl, JOINOJHSAIOIINAE MaTepHual
MPOCITYIIAaHHOM JIEKIUH, a TAK)KE MMOAYEPKUBAIOIINE 0COOYIO0 Ba)KHOCTh TEX MJIM MHBIX TEOPETUUECKUX
MIOJIO’KEHUH. 3a/laBaTh IMPENOJABATENI0 YTOUHSIOMNE BOIPOCH! C LIEJIBI0 YSCHEHUS TEOPETUYECKHX
MOJIOKEHUH, pa3pelieHus CIIOPHBIX CUTyaluil. YKa3aHusi O KOHCIIEKTUPOBAHUIO JICKIIUI:- HE HYKHO
cTapaTbCsl 3alMcaTh BECh MaTepuall, O3BYYEHHBIM npenoaasareneM. Kak npaBwio, JIEKTOPOM
JIEJIal0TCs aKIEHThI Ha KJIFOUEBbIX MOMEHTAX JIEKIIUHU JI Hayajla KOHCIIEKTUPOBAHUS;

- KOHCTIEKTHPOBaHUE HEOOXOAMMO HaUMHATH MOCJIE OTJIAIllIEHUEM ITIABHOW MBICIIH JIEKTOPOM,
nepe; HauajaoM ee KOMMEHTHPOBaHMS,

- BbIJIEJICHUE TJIaBHBIX MBICIIEH B KOHCIIEKTE JIPYT'UM I[BETOM I1€Jec000pa3HO MPOU3BOAUTE BHE
JIEKIIUH C LIE€TbI0 COKPALICHUS BpEMEHU Ha KOHCIIEKTUPOBAHHME HA CaMOM JIEKIIHH;
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- IPUMEHEHNE COKPAILEHUI IPUBETCTBYETCS,

- Hy’KHO U30€eraTh JJIMHHBIX U CJIOKHBIX PacCy KJIeHUI;

- IOCJIOBHOE KOHCTIEKTUPOBAaHHE OTHUMAET MHOT'O BPEMEHH, T03TOMY HEOOXOAMMO OIyCKaTh
(dpasbl, UMEIOIINE BTOPOCTENIEHHOE 3HAUECHHUE;

- €CIIM B JIEKIIMH BCTPEYAIOTCS HEU3BECTHBIE TEPMUHBI, JIyUIIE BCETO OTMETUTH Ha MOJISAX UX
CYILLIECTBOBaHHE, OCTABUTh MECTO ISl UX MOSCHEHUS U B KOHIIE JIEKIIUU 334aTh YTOUHSIOIIHMI
BOIIPOC JIEKTOPY.

KoHcnexktupoBanue u pereH3upoBaHue, TakKuM 00pa3oM, 3TO POLECC BbIJECIEHUS OCHOBHBIX
MBICJIEH TEKCTa, €r0 OCMBICICHHS U OLEHKH Co/eprKaliencss B HeM HHpopmanuu. JlaHHblii Buj
y4eOHOW padOoTHI ABISETCS BUIOM UHIMBUYabHOM CaMOCTOSTENBHON pabOThl 00yYaroIerocs.
5.2. MeToan4eckne yKa3aHus JJisl IOATOTOBKHU 00y4al0IMXCS K MPAKTHYECKUM 3aHATHAM

B nporiecce moaroToBKM M MPOBEAECHUS MPAKTUUECKUX 3aHATUN 00yJarouecs 3aKperisioT
HOJy4YEeHHBIE paHee TEeOPETUUECKUE 3HAHUS, TPHOOPETAIOT HABBIKU UX MPAKTUYECKOTO
PUMEHEHUS, OIBIT pallMOHAIbHON OpraHU3alK yueOHOM paboThl, TOTOBSTCS K clladye SK3aMeHa.
[TockoyIbKY aKTUBHOCTB Ha MIPAKTUUECKUX 3aHATHUAX SBIIAETCS IPEIMETOM BHYTPHUCEMECTPOBOTO
KOHTPOJIS €ro MPOJABUKEHHSI B OCBOCHUH Kypca, MOJATOTOBKA K TAKUM 3aHATHUAM TpeOyeT
OTBETCTBEHHOT'O OTHOILIECHUSI.

[Ipu moAroToBKe K 3aHATHIO B IEPBYIO OUEPEIb JOJKHBI UCIOIb30BaTh MaTepHall JIEKIUI 1
COOTBETCTBYIOIIUX JINTEPATYPHBIX UCTOYHUKOB. CaMOKOHTPOJIb KA4E€CTBA MTOATOTOBKH K
Ka)KJI0MY 3aHSTHIO OCYILECTBIISIOT, IPOBEPSIsl CBOM 3HAHUS M OTBEYasi Ha BOIIPOCHI JIs
CaMOIIPOBEPKH 10 COOTBETCTBYIOLIEH TEME.

Bx0/1HO# KOHTPOJIb OCYIIECTBISETCS MPENoIaBaTeIeM B BUJIE IPOBEPKHU U aKTyaIH3alu1
3HaHUI 00y4JaroLINXCs 110 COOTBETCTBYIOLIECH TEME.

BbIX0HON KOHTPOJIb OCYIIECTBISETCS MPENoJaBaTeIeM IPOBEPKOM KauyecTBa U MOJHOTHI
BBINOJIHEHUS 3aaHus. [10AroTOBKY K MpaKkTHUECKOMY 3aHATHUIO KaXIbli 0OydaromMics T0JKEeH
HA4yaTh C O3HAKOMJICHHUS C IUIAHOM MPAKTHUUYECKOIO 3aHATHS, KOTOPBIA OTpa’kaeT Cojep)KaHHe
IPEUI0KEHHON TeMBbI. TIiaTenbHOe NpOAYMBIBAaHHE U M3YYEHHE BOIIPOCOB IJIAHA OCHOBBIBACTCS
Ha MpopabOTKe TEKyIIero maTrepuana, a 3aTeM H3y4deHHE 0053aTeIbHOW M JIOMOJHUTEIbHOU
JUTEpaTypbl, PEKOMEHOBAHHOM K JAHHOU TEME.

Bce HOBble MOHATHS MO M3yyaeMOM TeMe HEOOXOJMMO BBIYYHTh HAW3YCTh U BHECTU B
rJIoccapyuid, KOTOPBIN 11e1eco00pa3HO BECTU C CaMOro Hayasla u3y4deHus Kypca. PesynbraT Takoi
paboThl JOMKEH TPOSBUTHCS B CIOCOOHOCTH oOOydwaromerocs CBOOOJAHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €T0 BBICTYMJICHUN M YYaCTUU B KOJUIEKTUBHOM OOCY)KJIEHHMH BOIIPOCOB
U3y4aeMOll TeMbl, TPaBUIHLHOM BBINOJIHEHUH MTPAKTHUYECKUX 3aJJaHHM.

[Ipennaraercs cienyromas onopHasi cxema MOATOTOBKH K IMPAKTHYECKUM 3aHATHUSM.

1. O3HakOMJIEHHE C TEMOH MPaKTUYECKOro 3aHATUSA. BrineneHue riaBHOro (OCHOBHOM
TEMbI) U BTOPOCTETIEHHOTO (TIOApa3/iesbl, YaCTHbIE BOIPOCHI TEMBI).

2. OcBoOeHHE TEOPETUUECKOr0 MaTepuasia 1o TeMe ¢ OMOpPOW Ha JIEKIMOHHBIM Marepual,
yueOHUK M Apyrue yuyeOHble pecypcbl. CaMoIpoBepKa: MOCTaHOBKA BOIPOCOB, 3aTparvBarOLINX
OCHOBHBIE TEPMUHBI, ONIPE/IECTCHUS U MTOJIOKEHHUS 110 TEME, U OTBETHI HA HUX.

3. Beimonnenue mnpakTHueckoro 3ajgaHus. OOHapyXeHHE OCHOBHBIX TPYAHOCTEH, HX
pelieHre ¢ TOMOIIbIO JOMOJHUTENBHBIX WHTEIJIEKTyalbHbIX YCUJIMH W/WIK TOAKIIOYEHUS
JIOTIOJTHUTEIbHBIX UCTOYHUKOB HH(OPMAITUH.

OOyyaromuiics Mpy MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO MOKET KOHCYJIbTHPOBATHCS C
IIPENOAABATEIIEM U NT0JIy4aTh OT HETO HABOASINE PAa3bsICHEHNUS, 3aJaHUs ISl CAMOCTOSITEIIbHOU
paboTHI.

JIuJaKkTHUeCKue e  IMPaKTHYECKOro  3aHATUsA: yIIyOJieHHe, CUCTeMaTH3alus |
3aKperyieHUe 3HAHUMU, MpeBpallleHue UX B YOEKICHHs; MPOBEpKa 3HAHWMU; NMPUBUTHUE YMEHUH U
HaBBIKOB CaMOCTOSTENIbHONW pabOThl C KHUIOW; pa3BUTHE KYJIbTYphl peu, POPMUPOBAHUE YMEHHUS
apryMEHTHPOBAHO OTCTAaMBaTh CBOIO TOYKY 3PEHHS, OTBEUATh Ha BOIIPOCHI CIyIIATEeNel; yMEHHE
CJIylIaTh JPYTHX, 3a7aBaTh BOIIPOCHI.

3ajaun:  CTUMYJIMPOBAaTh  PETyJIIpHOE  HW3y4YEHHE  IPOrpaMMHOr0  Marepuana,
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NEPBOMCTOYHUKOB; 3aKPEIJISATh 3HAHUS, MOJIYUYEHHBIE HA YPOKE M BO BpPEMs CaMOCTOSTEIbHOM
paboThl; oboramare 3HaHUAMU Oyarojapsi BBICTYIUICHUSIM TOBAapUUIEH M y4YUTENs Ha 3aHATUH,
KOPPEKTUPOBATh paHee MOJyYCHHbIE 3HaHUS.

QYHKINN TPAKTUYECKOTO 3aHATHUSA:

-yueOHast (yriy0OjaeHue, KOHKpeTH3alts, CUCTeMaTU3alllio 3HaHUM, YCBOGHHBIX BO BpeMs
3aHSATUN U B IPOIIECCE CAMOCTOSATENBHON MOJTOTOBKU K CEMUHApY );

- pa3BuBaromias (pa3BUTHE JIOTMYECKOTO MBIIUICHUS YydYalMXcsl OOydarommxcs,
npuobpeTeHne HMMHU yMEHHMH paldoTaTh ¢ pa3IMYHBIMU JINTEPATYPHBIMH HCTOYHHUKAMH,
(dopMHpoBaHUE YMEHHMI U HaBBIKOB aHaJIN3a (PaKTOB, IBJICHUH, TPOOJIEM U T.11.);

- BOCNHUTAaTENIbHAsg (BOCHUTAHHE OTBETCTBEHHOCTH, PabOTOCHIOCOOHOCTH, BOCIUTAHHE
KYJIBTYpbl OOILICHUS U MBIIUICHUS, IPUBUTHE MHTEpeca K U3YUEHHUIO Mpeamera, GopMUpoBaHHE
NOTPEOHOCTH palMOHATM3alUU U y4eOHO-II0O3HABATEIbHON JAESITEIbHOCTH W OpraHU3alMU
Jocyra)

- JMarHOCTHYECKas -KOPPEKLIMOHHYI0O U KOHTPOJUPYIOUIYIO (KOHTPOJIb 332 KayeCTBOM
YCBOEHHsI O0ydYarolmuMucs y4eOHOro MmarepHaia, BBISBICHHE HPOOETIOB B €ro YCBOGHHM U HUX
IIPEOA0TIECHHUS)

- OpraHuzaius CcaMOCTOSTeNbHOW paboThl O0OydaromMXCsl COJEPKHUT OOBSCHEHHE
COACpKaHnAg 3adadyr, MCTOAWKH C€r0 BBIIOJHCHUA, KPATKYH0 AaHHOTAIHUIO PEKOMCHIOBAHHBLIX
UCTOYHUKOB MH(OpMAIMH, TPESIOKEHHS 10 BBITOJIHEHUIO HHIUBUIYyaTIbHBIX 33 JaHUH.

5.3 MeToanuyeckne yKa3aHus 10 CAMOCTOSATEJIbHOM padoTe 00y4aromuxcs

CaMmocTtosiTenbHasi ~ paboTa  OOyd4aromMXcCsi — IpearnoyiaraeT  pasiuyHble  (HOPMBI
UHIMBUAYAIBHOW y4eOHOH NesATeNbHOCTH: KOHCIEKTHUPOBAaHWE HAY4YHOH JUTepaTypbl, cOOp H
aHanu3 InpakTudeckoro Marepuana B CMU, mpoekTUpOBaHHWE, BBINOJHEHHWE TEMATHYECKUX M
TBOPYECKUX 3alaHui W mp. Beibop popM u BHIOB caMOCTOSTENbHOH paboTHI omperenseTcs
WHAUBUAYAIbHO-IMYHOCTHBIM ~ MOJAXOAOM K OOYUYEHHIO COBMECTHO IpenojaBaTelieM H
oOyJaromumcs.

5.3.1. MeTtoan4yeckune yKa3aHus 10 NOAT0TOBKe K KOJUIOKBHYMY.

HO)IFOTOBKa K KOJUIOKBUYMY HAYMHACTCA C KOHCYJIbTAllMU ITPEIIogaBaTeiid, Ha KOTOpOI\/'I OH
pa3bsICHAET pa3BEPHYTYIO TEMAaTHKy NpoOJeMbl, PEKOMEHIYET JIUTepaTypy Ul H3yYeHHUs u
0O0BSACHSIET U 00BACHSAET NPOLEAYPY IPOBEACHHS KOJUIOKBUYMY.

[lonroToBka BKIIOYAaeT B ceOs U3yuyeHHE KOHCIEKTa JIEKIUH, pPEKOMEHIOBaHHOM
TUTEPATYpHI U (TI0 YKa3aHUIO MPETogaBaTes) KOHCTIEKTUPOBAHNE BAKHEUIITUX HCTOYHUKOB.

Komnoksuym npoBoautcs B (opMe MHAMBUAYAIBHOW Oece/bl ¢ KaXIbIM O0YyYaromuMcs
win 6ecenpl B HEOoNmbLIMX rpymnmnax (3-5 venosek). OOBIYHO MpenojiaBaTeNlb 3aJaeT HECKOJIBKO
KPaTKUX KOHKPETHBIX BOIPOCOB, MO3BOJIIONINX BBISICHUTH CTENEHb I0OPOCOBECTHOCTH PabOTHI €
JUTEepaTypoil, KOHTposupyeT KoHcmekT. Jlamee Oonee mnoapoOGHO oOcyxaaeTcss Kakas-in0o
CTOpPOHa MpPOOJIEMBI, YTO TIO3BOJIAET OLEHUTHh YpPOBEHb MOHMMaHUs. OOy4aromumcs aaeTcs
BO3MOXHOCTb BBICKa3aTb CBOC MHCHHUEC, TOYKY 3PCHUSA, KPUTUKY IIO0 OIPECACICHHBIM BOIIPOCAM.
[Ipu BbIcKa3bIBaHUM TPEOYETCS ApryMEHTUPOBAHHOCTh U 0OOCHOBAHHOCTh COOCTBEHHBIX OIICHOK.

5.3.2. MeToan4yeckne yKa3aHus 10 NOAr0OTOBKe K TECTOBOMY KOHTPOJIIO.

TecTrl — 3TO BOIPOCHI WM 3aJaHus, TPEAYCMATPUBAIOIINE KOHKPETHBIN, KPaTKAW, YETKAN
OTBET Ha UMEIOILUECS ITAIOHbI OTBETOB.
[Tpu camocTOATENPHON NOATOTOBKE K TECTHPOBAHUIO 00yUarOIIEMyCs HEOOX0AUMO:

a) TOTOBACh K TECTUPOBaHMIO, IpopaboraiiTe WHGOPMALMOHHBIM MaTepual IO
mucuuiuiHe.  [IpokoHCynbTHUpyHTECh C TMpenojaBaTeleM IO BONPOCY BbIOOpa ydeOHOH
JIUTEPATYPHI,
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0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTHPOBAaHUS 3apaHee. BbI JOMKHBI 3HATh, CKOJBKO
TECTOB OyJeT MPEIOKEHO, CKOJBKO BPEMEHH OTBOJHMTCS Ha TECTHPOBAHHME, KaKOBa CHCTEMa
OLICHKHU PE3yJIbTATOB U T.]I.

B) NpuCTynas K paboTe C TecTaMH, BHUMATEIbHO WU J0 KOHIIA MIPOYTUTE BONPOC U
npejJiaraeéMbie BapUaHThI OTBETOB. BhiOepuTe mpaBWiIbHBIC (MX MOXET ObITh HECKOJIbKO). Ha
OTACIIBHOM JINCTKEC OTBCTOB BBIIIUIIINTEC HHq)py Bonpoca nu 6YKBI)I COOTBCTCTBYIOHH/IG HpaBI/IJ'II)HI)IM
OTBETaM;

') €CJIM BCTPETHJIM YpEe3BbIYAHO TPYAHBII BOINPOC, HE TPAaThTE MHOIO BPEMEHM Ha HETO.
[lepexoaute k ApyruM TectaM. BepHuTECh K TpyIHOMY BOIIPOCY B KOHIIE.

1) 00s3aTeNIbHO OCTaBbTE BPEMsI JUIsl IPOBEPKU OTBETOB, YTOOBI M30€kKaTh MEXaHUUYECKUX
OIIIOOK.

5.3.3 MeToaunueckue yKa3anus 10 BbINOJHEHHIO pacueTHO-Irpadguyeckas paGoTsl

PacuetHo-rpaduueckas pabora odopmisieTrcs B pacleyaTaHHOM MM PYKOIHCHOM
Bapuante. Homep BapuanTa BbIOMpaeTCs 1o NOPSAKOBOMY HOMepY cnucka odydaromuxcs. PI'P ¢
JPyTUM HOMEpPOM BapuaHTa HE 3a4MThiBalOTCA. PaboTa BBINOJHSETCS AaKKypaTHO, B cliyyae
PYKONHUCHOTO 0()OPMIIEHUS UTEHUE €€ HE JOKHO BBI3BIBATH 3aTPYIHEHU.

PI'P noykHa COCTOATH U3 TUTYJIBHOTO JINCTA U OCHOBHOM 4acTH. [{0mycKaeTcst BKIFOYEHUE
B pa0oTy MPWIOXKEHUH, COJEp)KalluX TaOJWIbl, PUCYHKH, IMOJIydeHHble Ha Kommblorepe. Ha
TUTYJIBHOM JIUCTE 0053aTEJIbHO yKa3bIBaeTCsl HauMeHoBaHue auctumiuisl, @O obyyaromerocs,
rpynna, BapuanT 3ananus, @O npenoxasarens. BoimonHeHnHast 1 opopmiieHHas padoTa J0HKHA
OBITH ITPEJICTAaBIICHA MTPETOIaBaTENI0 He MMo3/1Hee, yeM 3a 10 aHel 10 Havaja CeCCHH.

B ocnoBHo#t wactu PI'P no pemenus kakmoil 3amayu JIOJDKHBI OBITH TMPEICTaBICHBI
COOCTBEHHBIE [aHHbIC: BapuUaHT 3a/JaHus, (OPMYIHMPOBKA 3a/JaHUs, YUCIECHHBbIC 3HAYEHUS,
COOTBETCTBYIOIIME CBOEMY BapuaHTy. Jlajee [OMKHO OBITh MPEICTAaBICHO pELIEHUE C
pacmpoBkoi  GopMys M TOCIEAOBAaTENILHOCTH JAeWcTBUIl. Bce BbpluMCIeHHMs CHavana
NPEJCTaBIISIIOTCS B BUJE PAcyeTHBIX (QopMyJ, 3aTeM B (OpMYJIbl MOJCTABISIOTCS YUCIICHHBIE
3HAYeHUs1 M 3alUCBhIBAETCS OTBET C YyKa3aHUEM EIUHMIl HM3MepeHHH (0e3 MpOMEKYTOUHBIX
pacueroB). Bce BeruMcnuTeNbHBIE IPOLIEAYPHI CIEAYET MPOU3BOANUTE C TOYHOCTHIO 70 0,01.

IIpome:xxyToyHas aTTecTanus

[Io wroram cemectpa mnpoBOAMTCA OHK3aMeH. [Ipu moaroroBke k cpade HK3aMeHa
PEKOMEHYETCs MOJIb30BaThCsl MATEPUAJIAMU JICKIIMM U ITPAKTUYECKUX 3aHATUH, U MaTepuajlamy,
U3YYEHHBIMH B XOJI€ TEKYyIIEeH camMOCTOSITENbHOM padOThl. DK3aMEH MPOBOJUTCS B YCTHOW WU
NUChbMEHHOU (hopme.
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Ne . Oo0pa3oBarte/ibHbIE Bcero
Buabl yueOHol padoThI
n/n TeXHOJIOTHH Yacos
(0®0)
1 2 3 4
Cemectp 5
1. Jlexyus « PazHooOpasue KpuTepuen Ilpobnemnas, Memoo 2
ONITUMU3AIHI M03208020 Wmypma
2. Jlexyus « BektopHas ueneBas Gynkius» | [lpobnemnas, Memoo 2
M03208020 Wmypma
3. Jlexyus «OCHOBHBIC IOHATHS METOAA IIpobnemnas 4
JIMHAMUYECKOTO MPOTPaMMHUPOBAHUS) Memoo M03208020
wmypma
4. Jlexyus «IloxpeiTus Ilpobnemnas Memoo 4
N-BEpUIMHHOTO Tpada mapoCOUYETAaHUSAMIY | MO3208020 UMYPMA
5. Jlexyus «Teopust OrpemIHOCT» Ilpobremnas 2
6. IIpaxmuueckoe 3anamue Tpenune Memoo
«IIporpammupoBaHue 3a/1a4l 3aMEHbBI M03208020 Wmypma 4
000pYZIOBAHHUS HA OJJHOM U3 A3BIKOB
IpOoTrpaMMUPOBAHUS
7. Ilpakxmuueckoe 3ansmue «Meton Tpenune 2
JTIUXOTOMHMM
HToro yacos B 5 cemecTpe: 20
Bcero: 20
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7. YYHEBHO-METOAUYECKOE H ”THOOPMAIIMOHHOE OBECIIEYEHHUE
YYEBHOU JUCHUTIJIMHBI

7.1. IlepeyeHb OCHOBHOI1 U /I0TIOJHUTEJIbHOI y4eOHOH JUTEepaTyphI
Cnucok OCHOBHOM JIMTEPaTyphI

1. XKunkoa H.B. Metonsl ontumuzanuu cuctem : ydebHoe mocodue / XKuaxoa H.B.,
MenbaukoBa O.}O.. — Caparos : An [Iu Op Menna, 2018. — 149 c¢. — ISBN 978-5-4486-
0257-3. — Tekcr : onekrponnbii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/72547.html . — Pexxum noctyna: Asis aBTOpU3HP. MOJIB30BATENCH. -
DOI: https://doi.org/10.23682/72547

2. Metoasl ontumuzanuu : yueoHoe nocobue / E.K. EpmoB [u ap.].. — Cankr-IlerepOypr :
Cankr-IlerepOyprckuil rocyJapCTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuter, DbC
ACB, 2016. — 89 c. — ISBN 978-5-9227-0597-4. — Texkcr : anektponnsbiii // IPR SMART :
[caift]. — URL: https://www.iprbookshop.ru/63634.htm | — Pexum goctyna: /s aBTOpU3HD.
II0JIB30BaTENEN

3. Munens A.A. Metoasl ontumuzanuu : yuebHoe mocodbue / Munens A.A., [llenectoB A.A.,
Pomanenko B.B.. — Tomck : ToMcKkuil roCyJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUSA U
pamuosnekrponuku, 2017. — 198 ¢. — Tekcr : anexkrponssii / [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/72127.html . — Pexxum noctyna: s aBTOPU3MP. MOJIb30BaTEICH

CHnHUCOK J0NOJHUTEIbHOM JUTEPATyPbI

1. Meroapl onTUMHU3AIUU : y4eOHO-METOaUYEeCKuid Komiuieke / . — Amnmatel : Hyp-IlpunT,
2012. — 128 c¢. — ISBN 9965-756-18-X. — Tekcr : anekrponnsiit / [IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/67099.html. — Pexum pgoctyma: mjis aBTOPU3HP.
noJjp3oBareneiMeToapl  ONTUMU3ALUU  [DIEKTPOHHBI pecypce]:  yd4eOHO-MEeTOANYECKHA
KOMIUIEKC/. — DJIEKTPOH. TeKCTOBbIe nanHble. — Anmarsl: Hyp-IIpunt, 2012, — 128 ¢. —
9965-756-18-X. — Pexxum goctymna: http://www.iprbookshop.ru/67099.html

2. MeToapl ONTUMH3ALNN U TEOPUH YIPABICHUS | METOJUUECKUE YKA3aHUS K CAMOCTOSTEILHON
pabote o AucHUIUINHAM «MeTOoIbl ONTUMHU3AIMNY, «MaTeMaTu4ecKre METOAbI TEOPUU
ynpasieHus» / . — Jlunenk : Jluneukuii rocyapcTBeHHBIN TeXHUUECKUH yHUBepcuTeT, ObC
ACB, 2013. — 18 ¢. — Tekcr : anekrponnsiii // [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/22891.html— Pexxum moctymna: ajist aBTOpU3HP. MOTB30BaTENEH

3. Ilanunyak H.®. MeToasl ONTUMHU3ALMK : METOAUYECKHE YyKa3aHUs s MPOBEICHUS
nabopatopubix pabor / Ilamuayak H.®D.. — Jlumenk : Jlumenkuii rocyaapCTBEHHBIN
texuuueckuid yausepcurer, 9bC ACB, 2017. — 16 ¢. — Tekct : smekrponHbIi // IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/74404.html. — Pexum noctymna: ais
aBTOPHU3HUP. MMOJIb30BATENCH

4. Penun C.B. Metonbl onTuMu3anuu : cCOOpHUK 3a/1a4 U ynpaxHenuii / Peaun C.B., 'anennna

H.A.. — Hoocubupck : HoBocubupckuii rocy1apcTBEHHbIH TEXHUYECKUI YHUBEPCUTET,
2011. — 54 c¢. — ISBN 978-5-7782-1688-4. — Texkcrt : anektponusiii / IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/45389.html). — Pexum npoctyma: s

ABTOPU3HUD. I0JIb30BaTeeH
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7.2. IlepeyeHnb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKANMOHHOI ceTH « UHTepHET»

http://elibrary.ru - Hayunas snekTposHas OuOIMoTEKA.

7.3. UupopManmoHHbIE TEXHOJIOTHH, JTUIIEH3HOHHOE POrPaMMHOe o0ecreyeHue

.HI/III@H?)I/IOHHOG IIpOrpaMMHOC obecrieuenue PexBu3uTEHI J'[I/IIICH3I/II>1/ JA0Tr0BOPOB
Microsoft Azure Dev Tools for Teaching Wnentudukatop noanucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpox aeiictus: 30.06.2022

(mpojsieHHe MOAMMCKH)

MS Office 2003, 2007, 2010, 2013 Ceenenust 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluniensus 6eccpouHast

Antuupyc Dr.Web Desktop Security Suite JlutieH3noHHbBIN cepTUdUKAT
Cepuiinbiit Ne DVG-VI6F-HES7-NRBC
Cpok aeiictBust: ¢ 20.10.2022 no 22.10.2023

Hudposoii 00pa3oBaTeNbHBIN pecypc Jlnuensnonnslid qoroop Nel(0423/2311 ot
IPRsmart 30.06.2023 r.
Cpoxk gerictBus: ¢ 01.07.2023 no 01.07.2024

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI
8.1. TpeGoBanus Kk ayTUTOPUAM (MOMeELEHUSIM, MeCTaM) /IJIsl IPOBeIeHUA 3aHATHI

1. YueOHasi aynuTopus Uil IPOBeAeHUs 3aHATHH JIEKIIHOHHOT0 THIIA
CrneunanusupoBaHHasi MeOEIb:

Kadenpa nacronbnas — 1mr., 1ocka menoBas — 11IT., CTyJbs — 65 WT., mapThl — 341IT.
TexHHuecKue cpencTBa 00ydeHus, CayXKalye Ut IpeIoCTaBlIeHUs yaeOHOH HH(opMaIim
00JIBLION ayAUTOPUH:

DKpaH Ha mTaTuBe — | mT.

[Ipoexrop — 1 wrT.

Hoyt6yx— 1 mT.

2.Y4eOHast ayAnTOPHA /ISl IPOBeECHUS 3aHATHI CEMHHAPCKOI0 THIIAa, KYpPCOBOI0
NPOeKTHPOBaHNS (BbINOJHEHUE KYPCOBBIX padoT), [PYNNOBBIX H HHIMBHYAJbHBIX
KOHCYJIbTALMI, TEKYLIEr0 KOHTPOJISI H IPOMEKYTOYHOM aTTecTaluu
Crnenanu3upoBaHHas MeOeb:

Kadenpa nacrompHast — 1mr., mocka menoBast — 11IT., CTynbst — 65 mMT., TapTHl — 3410T.
TexHuueckue cpencTBa 00ydeHus, cayXkalue Ui IpeocTaBlIeHus yueOHoH nHdopMaru
00JIbIION ayJUTOPHHU:

OKpaH Ha wratuse — | mr.

IIpoexrop — 1 mr.

Hoyt6yk — 1 mmir.

3. YueOHast ayAnTOpHA /Il IPOBE/ACHUS 3aHATHI CEMHHAPCKOI0 THIIA, KYPCOBOI'0
NPOeKTHPOBaHNS (BbINOJHEHHE KYPCOBBIX padoT), [PYNNOBBIX H HHIMBHYAJbHBIX
KOHCYJIbTALMI, TEKYLIEr0 KOHTPOJISI H IPOMEKYTOYHOM aTTecTalnu
Crnenuanu3upoBaHHas MeOeb:

Kadenpa macronbras — 1mr., maptel — 3 11T., CTYJIBS — S410IT., TOCKa MelioBas — 11mT.
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Habop neMoHCTpalnoOHHOT0 000py10BaHHs U Y4eOHO-HAITISTHBIX TOCOOMH, 00ecTIeunBaOLINX
TEMaTUYECKHE WIITIOCTPALUN:

[Ipoektop — 1 mit.

DKpaH pyJIOHHBIN HACTEHHBIN — | 1IT.

Hoyt0Oyx — 1 mir.

4. llomemenue 1 CAMOCTOATEILHON PadOTHI.

Otnen o6cmy>KUBaHUS MIEYATHBIMH U3IaHUSIMHU

CrennanusupoBanHas meOenb:Paboune cronsl Ha 1 mecro — 21 mT.Crymess — 55 mr. Habop
JEMOHCTPALHOHHOTO 000pYIOBaHUS M y4eOHO-HAINAOHBIX MOCOOMi, O0ecleunBaIOIIUX TEeMaTHUYECKHE
WUTIOCTPALIMK: 9KpaH HACTEHHBINA — | 1T.

[Ipoexrop — 1mt. HoytOyxk — 1mT.

WndopmanmonHo-oubdanorpaduieckuii oTaen.

Crienranu3upoBaHHas MeOCITb:

Pa6oune cronsl Ha 1 mecTo - 6 mT. CTynbs - 6 mIT.

KommnbrorepHas TeXHHKa ¢ BO3MOKHOCTBIO OJKIIOYEHUS K ceTH «VIHTepHEeT» 1 00ecrieueHneM I0CTyma B
AIIEKTPOHHYO HH(pOpMaImoHHO-00pa3oBarenbHyto cpexy PI'BOY BO «CeBKasl'Ax:

ITepconanbuerii kommbioTep — lmT. Cranep — 1 mr. MOY — 1 mr. OTtnen o6cmykKuBaHUS JICKTPOHHBIMHU
n3ganusamu Crienuaan3upoBaHHass MeOelb:

Paboune cronsl Ha 1 mecto — 24 wT. CTynbs — 24 mwrT.

HabGop nemMoOHCTparmoOHHOTO OO0OpPYMOBaHWUS W yYeOHO-HAIUBIAHBIX IMOCOOWH, 00eCIeYrnBarONINX
TEeMaTHYECKUE WILUTIOCTPAIINHN:

WntepaktuBHas cucrtema - 1 mr. Monutop — 21 mt. CereBoit Tepmunan -18 mr. IlepconanbHbli
kommbroTep -3 wt. MDY — 2 mir. [IpunTep —11mT.

5. Ilomemenue a1 XpaHeHUs] W NPOPHIAKTHYECKOr0 OO0CHYKMBAaHHS Yy4eOHOro
o0opynoBaHmusl.

CrnenuanusupoBanHas mebens: lkad — 1 mr., cTyn — 2 wT., Kpecio KOMIbIOTEPHOE — 2 MIT.,
CTOJl YIJIOBOW KOMIBIOTEPHBIM — 2 mIT., TyMOOYKM € KIO4OM — 2 mT. Y4eOHOe mocobue
(mepcoHaIbHBIA KOMITBIOTEP B KOMILJIEKTE) — 2 IIT.

8.2. TpeGoBaHusi K 000py10BaHUI0 Pa0OYMX MECT NPenoAaBaTess U 00y4aloIIUXCs

1. PaGouee MecTo mpemnogaBaTelis, OCHAIICHHOE KOMITBIOTEPOM € JOoCcTynoM B MHTepHeT.
2. Paboune mecta 0OydYaroIIMXCs, OCHAIIEHHBIE KOMIIBIOTEPAMH C JIOCTYynmoM B HWHTepHeT,
npeaHa3HaYeHHBIC IS paOOThI B AJICKTPOHHON 00pa30oBaTEIbHON cpee.

8.3. TpeGoBanus K cieUAIU3UPOBAHHOMY 000PY/I0BAHUIO HET
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9. OCOBEHHOCTH PEAJ/IMBALIMU JUCHHUITVIMHBI 111 HTHBAJIMAOB U JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3I0POBbA

Jlna  oOecnieyeHus oOpa3oBaHUS MHBAJIUAOB M OOYyYalOUIMXCAd C OrPaHUYEHHBIMU
BO3MOXHOCTSIMM 37I0pOBbsl pa3pabarbiBaeTcs (B ciyyae HEOOXOIUMOCTH) aJalTHpOBaHHAs
oOpa3oBaTenpHasi MpOrpaMMa, MHAMBHUyaJbHbIM Y4eOHBIM MJaH C YY4EeTOM OCOOEHHOCTEH HX
NCUXO(U3MYECKOTO  pPa3BUTUS M COCTOSHUS  370pPOBbS, B  YaCTHOCTH IPHUMEHSETCS
I/IHI[I/IBI/II[yaJ'IBHI)H\/’I nmoaxoa K OCBOCHHUIO JUCHUIINIMHBI, MHAWBUAYAJbHBIC 3alaHUA: pe(bepaTH,
NUCbMEHHBIE Pa0OThl M, HA0OOpPOT, TOJBKO YCTHBIE OTBETHl M JUAJIOTH, WHIWBUAYaJIbHBIE
KOHCYJIbTAlluH, HUCIIOJIB30BaHHUEC )II/IKTO(i)OHa U JJpyrux 3alvcbiBarOmux CpEACTB  JJIA
BOCIIPOM3BEICHUS JIEKIIMOHHOTO U CEMHHAPCKOI0 MaTepHara.

B neiasax oOecrieyeHus 06yqa101unxc;1 HHBAJIMAOB W JIMO C OI'paHUYCHHBIMU
BO3MOXHOCTSIMM ~ 37I0pOBbSl  KOMIUIEKTyeTcss (OHA  OCHOBHOM  yueOHOM  nuTepaTypoH,
aJaNTHPOBAHHON K OTPaHUYEHHIO AIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, IOCTYI K KOTOPBIM
opranuzoBad B BUILl Axanemun. B Oubnuorexke mpoBOAATCS MHIUBHUIyalbHbIE KOHCYJIbTAllMU
JJIsL HaHHOfI KaTCropmuu HOJ'II)SOB&TGJ'Ief/'I, OKa3bIBACTCA IMOMOIIb B PEruCTpai U UCIOJIb30BaHNN
CETEBbIX M JIOKAJIBHBIX 3JIEKTPOHHBIX 0Opa30BaTENbHBIX PECYPCOB, MPEAOCTABISAIOTCS MECTa B
YUTaJIbHOM 3alJIc.
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®OH/JI OLIEHOYHBIX CPEJICTB
MO IUCHUTIJINHE

«MeToabl OITHMH3AIHI

[Tpunoxxenne 1
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1. TACHOPT ®OHJIA OIEHOYHBIX CPEJICTB IO JUCLUIJINHE

«MeToabl ONTHMH3AINI))

Komnerenuuu, popmupyembie B npoiuecce H3y4YeHUus1 JMCUUTITHHBI
Nunekc @opMyIMpPOBKa KOMIETEHIIUU

OIIK-3 CnocoOeH TpPUMEHATh M MOAU(PHUIMPOBATH MaTeMaTH4eCKUe MOJCNU s
pelieHys 3a/1a4 B 00J1aCTH MPOPECCUOHANBHOMN A€ATEIbHOCTU

2. JTanbl pOpMUPOBAHNS KOMIIETEHIIMH B IIPOLecce OCBOCHUSI TUCHUIITHHBI

OcHOBHBIMU 3TanaMu (POPMUPOBAHUS YKA3aHHBIX KOMIETEHIIMM TPU U3YUYEHUU
00yYarOIMMHCS TUCUUIUIMHBL SIBIISIOTCS MOCJEI0BAaTEIbHOE H3YUYEHHE COJEp>KaTeIbHO
CBSI3aHHBIX MEXIY cO00i pa3ienoB (TeM) yueOHBIX 3aHATHI. M3ydueHne kaxxaoro pasiena
(TeMbl) MpeArnojaraeT oOBjIaJeHHE OOYYAIOIIMMHCS HEOOXOAUMBIMU KOMIIETEHUHUSMHU.
PesynapTar arrecrauMu OOyyaroluxcsi Ha  pa3iMyYHbIX d3Tanax  (HOpMHpPOBAHUS
KOMIIETEHIIUI ITOKa3bIBAET YPOBEHb OCBOCHMSI KOMIIETEHIIUN 00yUYatOMMHUCS.

OrtanHoCcTh (OPMUPOBAHUS KOMIIETCHIIMN IPSIMO CBSA3aHA C MECTOM TUCIUILINHBI B
o0Opa3oBaTebHON MPOrpaMMme.

Pa3znennl (TeMbl ) THCIHILIHHBI OI1K-3

Pazgen 1. OCHOBHBIE METOIBI PEIICHUS +
3a7a4 ONTUMHU3AINU

Paznen 2. Metoap! pemeHus +
ONITHMHU3AIIMOHHBIX 1
MHOT'OKPUTCPHUAIBHBIX 3a1a4

Paznen 3. Metoas! pemeHus +
9KCTpeMaIbHBIX 3a/1a4 /i pyHkuuid u 3JII1

Pasnen 4. Uucnennsle METOBI +
0€3yCIIOBHON M YCIIOBHOW ONTHUMH3AIIUN
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3 Iloka3aTesn, KpUTEPHH U CPeICTBA OLICHMBAHUSI KOMIIETeHIIUI, opMHUpYyeMBbIX B IIpoLecce H3y4eHusl M CHUIIIMHbI

OIIK-3- Cnoco0eH npuMeHsATh 1 MOAM(PUIMPOBATH, MaTeMaTHYeCKHe MO/Ie/IH /ISl peleHus 3a/1a4 B 00J1acTH nNpogecCHOHATBHOM
AesITeIbHOCTH

HWHIHKATOPBI Kpurepun oueHuBanus pe3y/ibTaToB 00y4YeHus! Cpencrsa oleHNBAHUS
JOCTHHKEHHS pe3yJIbTaTOB 00y4eH sl
KOMIIeTeHIUH =
HEYJOBJICTB YAOBJIETB X0po1Io OTJIMYHO Texymuii [TpomexyTouHas
KOHTPOJIb aTTecTalus
OIIK-3.1 O6magaer | He 3Haer maremarndeckue | J[eMOHCTpHUpPYET YaCTUYHBIC JeMoHCTpUpyeT 3HAHUA JeMoHCTpHUpYyET MONHOE Pacuerno- 9K3aMEH
0a30BBIMM 3HAHUSIMH | METOIBI PELICHUS 33134 3HAHMS MaTEMaTHYECKUX MaTEeMaTHYECKHX METO/I0B 3HaHWE MaTEeMaTHIECKUX rpadudeckast
0 CYILIECTBYIOIIHUX anreopsl, METOIOB pEILIeHUs 3a/a4, peuieHus 3a1a4 u METOJIOB PEIICHHUS 3a1a4 pabora
MaTeMaTHYECKUX MaTeMaTHYeCKOro MaTeMaTHYeCKOTO aHaln3a U MaTeMaTHYECKUE METObI U anreOpsl, U Brmonxenue
MOJACIIAX B aHaJin3a, MOJACIIUPOBAHMS. MATEMaTUYCCKUEC MCTOIbI U Mo€CIN IJiA pCIICHUA MaTCMaTHUYCCKUC MCTOAbI U TMPaKTUICCKUX
Pa3NIUYIHBIX 00JIACTSIX MOJIENIN JUTS PELICHHUS HCCIIEI0BATEIbCKIX U MOJIENIN IS PEUICHUS pabot
3HaHUN HCCIIEOBATENbCKUX U MIPOEKTHBIX 3a/1a4 MCCIIE0BATENbCKUX U KOJUTOKBIYM
MIPOEKTHBIX 3a/1a4 MPOEKTHBIX 337134 TECTHPOBAHHE
OIIK-3.2 He ymeer u He ToTOB He nonnocteio ymeer YMeer 000CHOBaHHO BbIOMpaTh, | ['0TOB M ymeeT PacuerHo- 9K3aMEH
IIpumensier u 000CHOBAHHO BHIOUPATH, 000CHOBaHHO BBIOMPATH, JI0pabaThIBaTh U MPUMEHSTH 000CHOBaHHO BBIOWPATD, rpadaeckast
MoaudUIHpYeT JI0pabaThIBaTh U JI0pabaThIBaTh U MPUMEHSThH JUIS peLeHus JnopabaThIBaTh U IPUMEHATh | paboTa
CYIIECTBYIOIIHE MPUMEHSATD AJISI PELICHHS JUISL peILICHUS UCCIIEJOBATENbCKUX U JUISL pEILICHUS KOJUTOKBIYM
MaTeMaTHIECKHe HCCIIEOBATEIbCKUX U HCCIIEOBATENbCKUX U MIPOEKTHBIX 33/1a4 MCCIIE0BATENbCKUX Beimonsenne
MOJIETIH JJIst MIPOEKTHBIX 3a/1a4 MIPOEKTHBIX 33714 MaTeMaTHYeCKHE METOIbI 1 MPOEKTHBIX 3a/1a4 TPaKTHYECKUX
pemeHus MaTeMaTHYeCKHe METOIbl | MaTeMaTH4ecKHe METOIbI 1 MOJIETIH, OCYIIECTBIATh MaTeMaTHYeCKHe METOIbl U | paboT
MPUKIIAIHBIX 33134 W MOJICINIH, OCYIIECTBIISITh | MOJIEIH, OCYIIECTBIISAT MIPOBEPKY aJIeKBaTHOCTH MOJIEJIH, OCYILECTBIATh TectupoBanu
UX TIPOBEPKY MIPOBEPKY MoJieNel, aHaIn3UPOBaTh MPOBEPKY aJIeKBaTHOCTH e
(YHKIIMOHUPOBAHUS CUCTEM pe3ynbTaThl MOJAEINPOBAHUS, MOJEJIEH, aHaIU3UPOBaTh KOJJIOKBUYM
OLCHUBATh HAJAC)KHOCTh U PE3yIbTaThl
Ka4ecTBO (PyHKIMOHMPOBAHUS MOJICTTMPOBAHUS, OLIEHUBATh
CHCTEM. HaJIS)KHOCTh M Ka9ECTBO
(YHKIIMOHHPOBaHNUS
CHCTEM.
OIIK-3.3 Bunageet He Bnageer HaBbikamu Braneer otnensHbIMI Braneer coBpeMeHHbIMU JleMoHCTpupyeT mosiHoe
MCTOOJIOT" nen MMPUMECHCHUA U1l pEIICHUA HaBbIKaMU IPUMCHEHU A JI MCTOJaMH1 1 HaBbIKaMH BJIaJICHUC HABbIKaAMU PacuerHo- OK3aMCH
MAaTCMaTHYCCKOI'O MATEMATHUYCCKUX MCTOA0B peUICHUA pas3IMYHbIX 3a7da4 MPUMEHCHUA UX IJIs pEHICHUA MMPUMEHCHUA IJIs1 pEIICHUA rpad)quCKaﬂ
MOJICTIMPOBAHNUSA U | M OCYILIECTBJICHHE BHIOOpA | ONTHMHU3ALUU 3a7a4 ONTHUMU3ALNN. PELICHUH PAa3THYHbIX padora,
pemieHus 3a71ad B WCTIONB30BaHMA UX MPH ONTHMHU3AIIMOHHBIX 3313 Beimonsenne
obsactu PELICHUH PA3IMYHbIX MOJIETTMPOBAaHUS, OLIEHKH MPAKTHYECKUX
npodeCCHOHAIBHBIX | ONTHMH3aLlMOHHBIX 3a/1a4 HaJIS)KHOCTH M Ka4ecTBa pabot
UHTEPECOB (YHKIIMOHMPOBaHUS TECTHPOBAHKE
CHCTEM.
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Kommiekrt KOHTPOJIbHO-0IICHOYHbBIX CPEACTB M0 JUCHUILIJIUHE

Bonpocel k 3xk3aMeny
10 JUCHUIUIMHE « METOAbl ONTUMHU3ALNN

3anaun onTUMH3aLU. OCHOBHBIE TOHSTHS.
3aa4i ONTUMAJIBHOTO MJIAHUPOBAHUS.
MaremaTnueckoe MOAEINPOBAHNE

Kitacesl 3aay ontuMuszanum.

LleneBast pyHKUIMSA

BexTopHas ueneBas GpyHKIusS
MHorokpurepualibHas ONTUMUA3ALNS
OnTuMH3aIMOHHBIE 3a/1a41

Pemenue no Ilapero

. [IoHATHE «MHOXKECTBO TOMYCTUMBIX PEIIECHUI»

. [loHsiTHE TIOJTHOTO MHOXECTBA aJbTEPHATHB

. [loHATHE MapeTOBCKOr0 MHOXKECTBA

. IloHsiTHE «KMHOXECTBO aJIBTEPHATHUBY

. Pemaromiee mpaBuiio Buga minsum

. Pemmaromiee mpaBuio minmax

. Pemaromiee npaBuito«paccTosiHue 10 HACaTbHON TOUKH»
. MyJIbTUIIIMKaTUBHOE PELIAIOLIEE PABUIIO

. Jlekcukorpaduueckass ONTUMHU3ALIUAS

. 3aaya 3aMeHbl 000py10BaHUS

. AnroputM JlerKceTpsl

. Teopust morpemHocTu

. Teopema Beiiepuirpacca.

. Beimykuiast 1 BorHyTast QyHKIIHH.

. MeTouka HaX0X/I€HUS HKCTpEMyMa Ha UHTEpBaJIe.
. YcioBUs MUHUMYMa BBITYKIIBIX (DYHKITUH.

. I'padmueckuii meron ontummzaruu s 3J111

. [loHsTHE O YNCIEHHBIX METOIaX ONTUMHU3ALUU

. MeTo 1l ONTUMM3AIMH C UCIIOJIB30BaHUEM MPOU3BOAHBIX.
. MeTton nuxoroMuu

. MeToJ1 3010TOr0 CeYeHU

. Merox Herorona

. Meron Kyna-Takkepa

CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAAEMUSA

Kadenpa Maremartuka

20 -20_ y4eOHblii roa
Dk3aMeHanmoHHbIi omter Ne 1
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U1 oOy4Jaromuxcs 1mo HampasieHuto moaroroBku 01.03.02 IIpuknagHas MaTremMaTuka
u nHpOpMaTHKa

1. HeneBas pyHKuMS
2. MHorokpurepuaibHasi ONTUMU3AIUS

3. Haiitu ontumaibHOE PCHICHUC OJIs1 CUCTCMbBI YPaBHCHUA Fpa(bI/ILIGCKI/IM MCTOAOM

KOHTpOJILHI)Ie BOIIPOCHI
IO AU CHUIIJINHE MeTobl ONTUMU3ALUN

Bonpocsl k pa3zeay 1.
ITonsTHE METOIOB ONITUMHU3AIINHT

[IpoGiema afieKBaTHOCTH B MPOLIECCE MATEMAaTUYECKOTO MOAECITUPOBAHUS.
Matemaruueckas MoJieib ONTUMHU3ALUU

Jluneiinas cBepTKa KpUTEPHUEB BEKTOPHOM 11€JIeBOM (DYHKITHH.

Kputepuun ontumuzanuu.

O0600111eH1e TOHATUS ONITUMYM, MAPETOBCKUI ONTHMYM.

IleneBas GpyHKIMSA

Bomnpocsl k pa3aeny 2.
Pa3znoobOpa3ue kpuTepreB ONTHMH3ALNY, JTHHEWHAS opma 1enieBast GyHKIuSI.

PaznooOpa3ue KpuTepreB ONTUMU3AINH, MYJIbTUIUTMKATHBHAS [IeTIeBast (yHKITHUS.

PasnooOpaszue kpurepueB onTuMu3aiu, nenesas pynkius suga MINMAX, MAXMIN.
Pa3nooOpa3ue KpuTepueB ONTHUMHU3AIMH, IeieBas (QYHKIUS BUIA «PACCTOSHHE 10 HACATBHON
TOYKI.

PaznooOpa3ue KkpuTepueB ONTUMHU3ALINY, 1iesieBas PYHKINS BUA «OIIEHKA B CPEIHEM).
Jlexcukorpaduyeckasi ONTUMU3ALIKS B YCIOBUSX MHOTOKPUTEPUATHHOCTH.

3anaya TMHAMUYECKOTr0 MPOrpaMMHUPOBAHUS

[TpuHIMIT ONTUMATFHOCTH AUHAMUYECKOTO MPOTrPaMMHUPOBAHUSI.

Teopetuko-rpadoBbie MOAEIN U METOABI AMHAMUYECKOTO MPOTrPaMMHUPOBAHUSI.

. OcobeHHOCTH 3a/1a4 TMHAMUYECKOTO MPOrpaMMUpPOBaHUs Ha Tpadax.
. MaTemaTtnueckas MoJiesb 3a1a4 0 3aMeHe 000pyA0BaHUS.

Bonpocsl k pa3aeny 3.
Teopema BeliepmTpacca.

Brinykiias v BoruyTast pyHKIIHH.

Mertoarka Hax0XKAEHUS SKCTPEMyMa Ha UHTEPBAJIE.

YcnoBuss MUHUMYMa BBITYKIIBIX (DYHKITUH.

ITocTanoBka 3agaum JUHEHHON ONITUMHU3AIINH

3ajaun SKOHOMUKH, IPUBOSAIINE K 3a]la4aM JIMHEHHOT0 MpOrpaMMHUPOBAHHUS
I'padmueckuit merox ontummu3zanuu st 3JI11.

Bomnpocsl k pasaeny 4.



NounhsLD =

Teopus MOrpenrHoCTH

[ToHsATHE O YMCICHHBIX METOAX ONTUMHU3AINN
YuceHHble METObI 33124 ONTUMHU3AIIHI
MeTtoa TUXOTOMHHU

MeTo/1 30JI0TOT0 CEUCHUS

Meton HeroToHa

Meton Takepa-Kyna
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Bonpochbl K KOJJIOKBHYMY
nmo aucuumiInae Meroabl ONTHMH3AIAN

3amaun ontumm3anun. OCHOBHEIC HOHSITHS.
3ajaud ONTUMAIBHOTO TUIAHUPOBAHUS.
MaremaTrnyeckoe MOJICIMPOBAHUE

Knaccel 3a1a4 onTuMu3amum.

LleneBast pyHKIMS

BexTopHas neneBast GyHKIUS
MHorokputepruaibHasi ONTUMHU3ALIMS
OnTuMHU3aIMOHHBIC 3a4a9d

Pemenue no Ilapero

. [loHsATHE «MHOXECTBO TOMYCTUMBIX PEILICHUN»

. [loHATHE TOJTHOTO MHOXECTBA aJIbTEPHATHB

. [lonATHE MapeTOBCKOr0 MHOXKECTBA

. IlonsiTHE «MHOKECTBO aTLTEPHATUBY

. Pemarormiee mpaBmiio Buaa minsum

. Pemaromiee nmpaBuiio minmax

. Pemmaroniee npaBuiio «paccTostHue A0 UACAIbHOU TOUKN
. MyIbTHUIUTMKATHBHOE PEIIAIOIIee MPABHIIO

. Jlekcukorpadudeckasi ONTUMHU3ALUS

. 3aaya 3aMeHbl 000py10BaHUS

. Anroput™m JleMKCTpbI

. Teopust morpemHocT!

. Teopema Beliepmrpacca.

. Beimmykitast 1 BorayTasi pyHKITHU.

. Meroaunka HaxoK/JIeHUs SKCTPEMyMa Ha UHTEpBAJeE.
. YCcoBust MUHUMYMa BBITTYKITBIX (DYHKITHA.

. I'padmueckuit meton ontumusaruu ams 3J111

. IToHaTHE 0 YHCIIEHHBIX METONaX ONTUMM3AIUH

. MeTtoapl ONTUMU3ALMH C UCTIOIB30BAHUEM MPOU3BO/IHBIX.
. Meron nuxoToMuu

. MeTop 3010TOro ceueHus

. Meton Hrerotona

. Meton Kyna-Takkepa



KoMIuleKT TeCTOBBIX BONPOCOB U 3aaHUM
no gucnuiuinae «MeToabl ONTHMHU3 AN

1. 33,[[3‘{8. MHOFOKpHTGpHﬁJ’ILHOﬁ OIITUMHU3AIIUH XaPAKTCPU3YCTCA HATTUNINCM

2. U3mensemMoie IIpu ONTUMH3ALUN BCIIMYUHBI, BXOAAIIUC B MATEMATUICCKYIO MOACIIb 00BeKTa
OIITUMMU3AallMK, HA3bIBAOT

3. lns 2-kpuTepuaabHON 3a1aui O HA3HAUYEHUSAX C MUHUMU3UPYEMBIMU KPUTEPUSIMU UMEEM
CIICAYIOIIYIO TaOIHUILy

x®  F(x®) Fox®)

x(P 3 15
x@ 12 12
x 10 10
x® 10 10
x> 15 3

x(® 10 10

2
|
=z

k)
c
k)
=
=
C
k)
S
—

1) mapeToBCKOE MHOXKECTBO ITOU 3aauu * min —

14

2) mapeToBCKOE MHOXECTBO ITOU 3aauu  min —

14

3) mapeToBCKOEe MHOKECTBO 3TOM 3a7aun “ mn —

B

min

4) mapeToBCKOE MHOXECTBO TOM 3a/1auu

4. Dnement X €X HaspIBaeTCs MapETOBCKUM ONTHMYMOM, €CIHM MHOKECTBO JOIYCTHMBIX
pemenuit (M/IP) (3amaua Ha MUHUMYM)

5. B 3agavyax onTUMHU3anuK, COOTHOIIEHHS, yCTAaHABIMBAIOIINE MTPEACIIBI BOZMOXKHOTO
M3MEHEHUS TapaMeTPOB ONTUMU3AINH, HA3bIBAIOT

6. B 3agauax ontuMu3anuu, COOTHOUICHUS, YCTAHABIMBAIOIIUE MTPEIEIIbl BO3MOKHOTO
M3MEHEHUs TapaMeTPOB ONTHUMH3AIMH, MOTYT 33/1aBaThCsl B BUJIE PaBEHCTB 1100 HepaBeHCTB. Mx
Ha3bIBAIOT IIPU 3TOM:

7.YkaxuTe Ha3BaHUE 3a7a4€ MATEMaTU4YECKOr0 IIPOrPaMMHUPOBAHMS

1 .
fi®)=(c,x)+=(x"Ox) >min, xeQ, QcR"
2 HA3bIBAETCS:

8. lna manHOTO rpada HANTH UIMHY KpaT4aWIIero MyTH MEXAy BBIACICHHBIMU BEPIIMHAMU,
F(x)=), w(e)>min
ecyi 1iesieBas QYHKIUS UMEET JTUHEHHYI0 (hopMmy eex , 1 Beca pedep 3a1aHbl



TaOJIULIEH:

o k= |
4
' et g =A

8

el [e2 |e3 |ed [e5 |eb |e7 |e8 | €9

3 2 |3 6 |4 |4 |12 |2 1

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

9. Yka3arp BepHOE yTBepxkAcHHE. MaTemMaTnyeckas MoJIeib 00bEKTa ONTHUMH3AIUN OMUCHIBACT

0OBEKT IPH TOMOIIIH:
e OpicTponelicTByrOmmX DBM;
® CJIOBECHOI'O OITMCAHUS;

® COOTHOIICHUI MEXy BEITHUNHAMH, XapaKTEPU3YIOIUMH CBOMCTBA 00BEKTA;

10.Yka3ate BepHoe Ha3zBaHue. Kpurepuii onTuMaabHOCTH BOOIIEH 3a/1a4e MaTEMAaTHIECKOTO

IPOTrpaMMHUPOBAHUS BBIpAXKaeT

X)—>min, xeQ
11.3agaua MaTeMaTHYECKOTO IPOrPaMMHUPOBAHUS Jo(x) ’ ’

Ha3bIBACTCA:

e  CIICIHMAJIbHOM;

e OO0mIeii;

® CTaHJApPTHOM;

e  KAaHOHUYECKOIL,

12.Touky* €€ B xoropoit wmemeBas ¢yukums”’ 0\’ sagaun
MpOrpaMMUpPOBaHUs, JOCTUTAET CBOETO HAUMEHBILETO 3HAUCHM I, HA3bIBAIOT

QcR”

MAaTEMATHYCCKOT'O

13.Vkaxute Ha3BaHHE 3a/1a4eMaTEeMaTUYECKOT0 MPOrPaMMHUPOBAHUS

1 .
fi(x)=(c,x)+=(x"0x) >min, xeQ, QcR"
2 Ha3bIBAETCS:

14. Vkasarh BepHOE Ha3BaHKE. 3a1aua MaTEMAaTHIECKOTO TIPOrPAMMHUPOBAHHUS
c,x)+a :

fo(x):%%mm, xeQ, QcR”

(d,x)+ Ha3bIBACTCS:

e 33j1aueil HEIMHENHOr 0 MPOrPaMMUPOBAHHS;
e 3amaueil IPOOHO-TMHEHHOTO MPOrPaMMHUPOBAHUS;
e 33jaueil KBaJpaTUYHOrO MPOrPaMMUPOBAHMS;



15.Yka3aTh BCPHOC Ha3BaHUC. Eciu MHOXECTBO Q A0IYCTHUMBIX pCIJ_IeHI/Iﬁ 3aga4un

fo(x) > min, xeQ, QcR’

MAaTEMaTUYCCKOro NNporpaMMupOBaHUuA OKa3bIBACTCA

KOHEYHBIM, TO 3aJ[aua Ha3bIBaeTCsl:
® OKOHEYHOH 3a7aueil MaTeMaTUYECKOro MpOrpaMMHUPOBAHUS;
e KOHEYHOM 3a7aueil MaTeMaTH4eCKOro MporpaMMHUPOBAHHUS;
e 33jauyell IUCKPETHOrO0 IPOrpPaMMHUPOBAHHS;

16. Yka3aTe BepHOE Ha3BaHue. Eciau MHOXeCTBO Q JONyCTUMBIX PEIIECHUH 3a7aun

x)—>min, xe€Q, QcR”"
MAaTEMaTU4YECKOI0 NpOrpaMMMUPOBAHUS Jo(x) ? >

KOOPJIMHATHI TOUEK — LIEJIbIe YKCIIa, TO 33]a4a Ha3bIBACTCS:
e KOHEYHOM 3a7aueil MaTeMaTH4YeCKOTro MPOrpaMMHUPOBAHHUS C LIETIBIMHU YUCIAMH;
e KOHEYHOM 3aJ]a4el MaTeMaTH4ECKOr0 IPOrpaMMHUPOBAHUS C IIEJIBIMA TOUYKaMU;
e 33jauell LIEJIOUNCIIEHHOTO IPOrPaMMHUPOBAHUS;

OKa3bIBAC€TCA KOHCYHBIM U

17. Yka3aTe BepHOE OIpEAEIEHHE:

X
e ['oBOpAT, 4TO PyHKIIUSA T ) g rouke o JOCTUIaeT MUHUMYMA, €CJIU CYILLECTBYET TaKas

X

X . X # X
OKPECTHOCTDb TOYKHU 0 , UTO JJIA JIF000T0 N3 OTOU OKPECTHOCTH 0 BpImosHsAeTCs YCJI0BHUEC

FO)<f ()

X,
e ["'oBOPAT, UTO PyHKITUS S () B TOUke ~ 0 JOCTUTAECT MUHUMYMa, €CITH IS JIF00OT0 X 3
X * X xX,) < f(x
OKPECTHOCTH 0 BBIMTOJHSIETCS YCIOBHE VACHANA ).
f(x) Xo
e ['oBOPAT, YTO QYHKITUS B TOUKE JOCTUTAeT MUHUMYMa, €CJIH CYIIECTBYET TaKasl

X .
OKpPCCTHOCTb TOYKH 0 , UTO JJI4A JII000Tr0 X N3 3TOU OKPECTHOCTH BBITIOJIHACTCA YCIIOBUC
S(x)> f(x)
18. Yka3zaTh BepHOE YTBEPKICHHE:
e Ecmu Qpynkuus f(x) , IMEIOIIAs IPOU3BOIHYIO Ha OTPE3KE [a.b]
0Tpe3Kka, TO €€ MPOM3BOIHAS HEOTPULIATEIbHAS HA TOM OTPE3KE;
e Ecmu Qynkius J ) , IMEIoII1asi TPOU3BOAHYIO Ha OTPE3Ke [a.0]
OTpe3Ka, TO €€ MPOU3BOHASI OTPULIATETIbHAS Ha ’TOM OTPE3KE;
e Ecmm QyHkus 7 () , AIMEIOIIasi TPOU3BOAHYIO Ha OTPE3KE [a.0]
OTpe3Ka, TO €€ MPOU3BOAHAS TOJIOKUTENIbHASI HA 3TOM OTPE3KE;

, BO3pacTacT Ha 3TOM
, BO3pacCTacT Ha 5TOM

, BO3pacTacT Ha 5TOM

19. Yka3zaTbh BepHOE yTBEpXKICHHE:
o Ecmu dyuxmms /¥ | umeromas npoussoanyio ma orpeske (421
OTpe3Ka, TO & MPOM3BOIHAs HEOTPHIIATEHHAS HA TOM OTPE3KE;
o Ecmu bynxums /) | umeromas npowssommyio na orpeske (421
OTpe3Ka, TO eé MPOM3BOIHAS OTPHUIATETBHAS Ha 3TOM OTPE3KE;

e Ecmu Qynkuus J ) , AMEIOIIIasi IPOU3BOHYIO HA OTPE3KE [a,b ], yObIBaeT Ha ATOM
0Tpe3Ka, TO €€ MPOU3BOIHAS HETIOJIOKHUTEIbHAS Ha TOM OTpPE3KE;

, YOBIBaEeT Ha 3TOM

, Y6BIB8.€T Ha 5TOM

20. Yka3aTb BEpHOE YTBEPKICHHE:



a’b] (a,b)

e Ecmu Qpynkuus f(x) , HETIpEpbIBHA HA OTPE3Ke [ , IM€ET IIPOM3BOAHYIO Ha pu

!’
srom S (¥) > O, TO OHA yOBIBaE€T Ha 3TOM OTPE3KE;

a,b]

e Ecmu Qpynkuus f(x) , HETIpepbIBHA Ha OTpE3Ke [ , AMEET NPOU3BOJHYIO Ha (a,0) pu

!
9TOM f ()C) >0 , TO OHa HCY6HBaeT Ha 3TOM OTPC3KC,

a,b]

e Ecmu Qpynkuus f(x) , HETIpEepBIBHA Ha OTpE3Ke [ , AMEET IPOU3BOJHYIO Ha (a,0) pu

f'(x)>0
9TOM , TO OHa BO3pAaCTaCT Ha 3TOM OTPC3KCE;

21. Yka3aTb BepHOE YTBEpXKICHUE!

e Ecmu pynkuus ), HENPEPHIBHA HA OTPE3KE [4.0] ynveer IPOM3BOIHYIO Ha (a,0) npu
stom /() <0 16 oma yowmaer Ha sToM otpeske;

e Ecmu pynkuus ) HETPEPHIBHA HA OTPE3KE [4.0] ynveer IPOM3BOHYIO Ha (a,0) npu
stom /) <016 oma ne Bospactaer Ha sTOM oTpesKe;

o Ecmu dyuxmus /¥ | wenpepsina na otpeske [90] ) umeer npomssommyio ma (49 mpu
srom /(D <0 16 o1 ne yoraer ma yrom orpeske;

22. Yka3aTh BEpHOE YTBEpXK/ICHUE!

e [lycts HenpepriBHas U tuddepenHupyemas GyHKINs () ya HEKOTOPOM MHTEpBAJIE,
COJIEP’KUT KPUTUUYECKYI0 TOUuKy. Eciu npu nepexoe cieBa HanpaBo yepes3 3Ty TOUKY
IIPOM3BOJHAS MEHSIET 3HAK, C «-» Ha «T», TO B TOUKE JIOCTUTAETCs] MUHUMYM.

e Ilycth HenpepbiBHAs U AudPepeHupyemas GyHKIUSA J () ga HEKOTOPOM HMHTEpBAJeE,
COJIEPKUT KPUTHUYECKYIO TOUKY. Eciu pu nepexoze cieBa HanpaBo 4yepe3 3Ty TOUKY
IIPOM3BOJIHAS MEHSET 3HAK, C «-» Ha «+», TO B TOUYKE JOCTUTAETCSI MAKCUMYM.

e [lycrts HenpepriBHAA U tuddepeniupyemas QyHKIHS () ya HEKOTOPOM MHTEpBAJIE,
COZICPKUT KPUTHUECKYIO TOUKY. Ecii mpu mepexoze ciieBa HampaBo uepe3 3Ty TOUKY
MIPOM3BOJIHAS MEHSET 3HAK, C «-» Ha «+», TO B TOUKE IKCTPEMyMa HeT.

23. Yka3aTbh BepHOE YTBEpXK/ICHUE:

e Ilycts HenpepbiBHas U auddepenupyemas GyHKIUSA ) ya HEKOTOPOM HHTEpBaJe,
COJIEP’KUT KPUTUUYECKYI0 TOUuKy. Eciu npu nepexoe cieBa HanpaBo yepes3 3Ty TOUKY
IIPOM3BOJHAS MEHSIET 3HAK, C «H» Ha «-», TO B TOUKE JIOCTUTAa€TCs] MUHUMYM.

e *[lyctp HempepbiBHas U quddepeHrpyemast QyHKIHS J () ga HEKOTOPOM HMHTEpBAJeE,
COJIEPKUT KPUTHUYECKYIO TOUKY. Eciu pu nepexoze cieBa HanpaBo 4yepe3 3Ty TOUKY
IPOM3BOJIHAS MEHSET 3HAK, C «1+» Ha «-», TO B TOUYKE JOCTUTAETCSI MAKCUMYM.

e [lycrts HenpepriBHAA U tuddepeniupyemas QyHKIHS () ya HEKOTOPOM MHTEpBAJIE,
COZICPKUT KPUTHUECKYIO TOUKY. Ecii mpu mepexoze ciieBa HampaBo uepe3 3Ty TOUKY
MIPOM3BOJIHAS MEHSET 3HAK, C «-» Ha «+», TO B TOUKE IKCTPEMyMa HeT.

24. Yka3atb BepHOe yTBepKaeHHe. Ecian GyHKIHS onpeieneHa, HelpepbIBHA U IBAXK/IbI
X ' =0
nudGepeHpyeMast B OKPECTHOCTH TOYKH ~ 0, M B 9TOM TOYKE BBIMOIHSIIOTCS YCIOBHSL: Jx0) =
, :
"
x,)>0
f")>0 o
%o
e BTOuYKe U HAOIIOJACTCS MAKCUMYM.
Xo
e BTOYKE U IKCTpEMyMa HET.

X
e BTOUKE Ha6n}0z[aeTc>1 MHUHUMYM.



25. Yka3zaTb BepHOe yTBepxKaeHue. Ecnu GyHKIMS onpeneneHa, HempepbhiBHA U IBAKTbI

Xo y (%) =0
niuddepeHipyemas B OKPECTHOCTH TOYKH ~ 0, U B 3TOM TOYKE BBIMOIHSIIOTCS YCIOBHS:
”(
f"(x,)<0
9 0 2 TO

X,

e B TOUYKE ~° HAOJIIOAAETCS MAKCHMYM.
Xo

e BTOYKE U IKCTpEMyMa HET.

X
e B TOUYKE ~° HAOIIOAAETCS MHHUMYM.

26. Yka3atb BepHoe yTBepkaeHHe. [lycTh (hyHKIMA onpeneneHa, HelmpepbiBHA U k- pa3

X o
nupdepeHpyeMasi B OKPECTHOCTH TOYKH ~ 0, M B 9TOM TOYKE BBIMOIHSIOTCS YCIOBHSL:
i _ _rm _ _ k=D _ (k)
S ) =) =" (%) == [T () =0 T (%)#0
2 2

o comn k- YE€THOE, TO DKCTPEMYMa HET;

o ccun K~ meudrHoe, TO B TOUKE MUHHUMYM;

o comu k- YETHOE, TO DKCTPEMYM €CTb;

27. Yka3zaTb BEpHOE OIpEECICHHUE.
e  OyHKIUS HA3BIBACTCS] YHUMOJAIBHOM Ha [a,b], €Cliu CyIIecTBYeT Takas TOUKa

* *
X € [a,b] , UTO f(x1)<f(x2)’ ecam M <X, <x, Xp5 X, e[a,b]’ f(x) <f(x2)’ eCITi
X <X <X, X, X, €la,b].
b
o ODyHKIMS HA3bIBACTCS YHUMOJAIBHON Ha [a,b], €Ciu CyIIeCTBYET Takas TOUKa
* %
X € [a:b] , 4TO S(x) >f(x2), ecqp M SF2 <X, X5 X, e[a,b]’ S(x) <f(x2)’ eCIH
x*<xl<x2, x,,x, €la,b].
b

e DyHKIMA HA3bIBAETCA YHUMOAATIBHOM Ha [a,b], €ciu CYIIECTBYET Takas TOuKa
* *
X e[a,b]’qTo f(x1)>f(x2),eCJII/I X <X, <X, x,,xze[a,b]’ f(x1)>f(x2),eCJII/I

X <X <X, X, X, €la,b].

b

28. Yka3atb BepHOe yTBepKaeHHE. [1ycTh QyHKIHS ) gpnsercs YHUMOJAJIBHON TIpU
x ela,b] p N ST KXy, X e[a,b], X - Touka MUHMUMYyMa (QyHKIHH f(x)'

* *
< X 2x
e Torma eciu f(x1)<f(x2)’T0 X x2,ecnn>1<e f(x1)>f(xz)’To 1.

2

> < < ">
e Tornma ecnu f(xl)_f(x2),To X =% , ECIIH K€ f(xl)_f(xz),To ro=X.

9

* *
< < > >
e Tormaecon J FVSSR) 10X SX (e SN2 S(0) 0 X =X,

5

29. Yka3arp alrOpuT™M MUHUMHU3AIMH QyHKIIMU MeToaoM HproToHa:

F F

X =a, +—2K (b ~a), xt=a +-—E2(b, ~a,)

) n+2 n+2 .
k 3_’\/§ k \/g_l

X, =a,+ (b —a,), x,=a,+——(b,—a,)
o 2 2

. xk+1 — xk _[fﬂ(xk )]—1 ~f'(xk) .

b




30. Kputepuii onTuMaibHOCTH B 001IEH 3a/1aue MaTeMaTHYECKOTO POTpaMMUPOBAHUS
BBIPAXKAET




KoMIuteKT MHAUBUAYAJIbHBIX 3a0aHUM ISl IPAKTUYECKUX 3aAHATHI
no agucouiuinae «MeToabl ONTHMHU3 AU

1. 3adauu naxoxcoenus onMuMaabHOZ0 peutenus

B-1
ITycte cucremy S’ cocraBisitor 3 MIPEATPUATHS k=123, pacrpe/ieieHie HAaYaJIbHbIX CPEACTB *0 ~
YCII. €/I. IPEICTABIIACTCA LIEIOYUCIEHHBIM BEKTOPOM
4
T

xX=(x],X5,%X3) X 6{0,1,2,...,4} k=13 =

b

4

Cpencria Yk | Bbise/ICHHBIC IIPEATNPUATHIO k IPUHOCSAT NPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJ

4
F(x)=F(xl,xz,x3)=2fk(xk)—>max,
k=1

X .
rie 3HaAYECHUS Ji(x) onpeJieseHbl TaduIei 1.

Xy fl(xk) fz(xk) f3(xk)
1 7 5 4
2 9 9 5
3 11 10 7
4 14 13 11

B-2

ITycTte cucremy S’ cocraBisitor 3 IIPEATPUATHS k=123, pacrpe/ieieHne Haya bHbIX CPEACTB *0 ~
yci. En. npencrasnsercs neno4rciIeHHbIM BEKTOPOM
T

4
X=(x],X5,X3) X 6{0,1,2,...,4} k=13 =

b

Cpencria Yk | BbIse/ICHHBIC MIPEATPUATHIO k IPUHOCAT NPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJ

4
F(x):F(xl,xz,x3):ka(xk)—>max,
k=1

X N
rie 3HaAYECHUS Ji(x) onpeieTIeHbI TaduIei 1.

Xy f1(xk) fz(xk) f3(xk)
1 6 4 5
2 9 9 7
3 10 11 10
4 13 15 14

B-3
IlycTte cucremy S’ cocraBisitor 3 MPEATPUATHS k=123, pacrpe/ieieHne Haya bHbIX CPEACTB *0 ~
yci. En. npencrasisercs LEeI04YUCIEHHBIM BEKTOPOM
4
_ Q=4

x:(xl,xz,x3), X, € {0,1,2,...,4} k=13 =

b >

4

CpencrtBa Yk | BbiseIcHHBIC MIPEATNPUATHIO k MPUHOCAT NPUOBLIb, PABHYIO Je(x) u LD (2) umeer
BUJ



4
F(x) = F(x),%5,%3) = Y fi(x;) = max,

k=1

X .
/i€ 3HaYCHMsI Je(xo) ompezeneHsl Tabnuuei 1.

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

B-4

ITycte cucremy S cocraBisiior 3 IPEANPUATHS

k

=123. pacIpeie/ieHie HauyalbHbIX CPEACTB 0 ~

b

ycn. En. npencrapisercs 1e09uciIeHHBIM BEKTOPOM

x=(x,X,%3) X €
b

0.1.2,...4} k=

b

4
=4

4

Cpencrtia Yk | Bbize/ICHHBIC MIPEATNPUATHIO k HNPUHOCAT MPUOBLIb, PAaBHYIO Je(x) u LD (2) umeer

BHUI

rJe 3Ha4YeHus Ji

4
F(x) = F(x),%5,%3) = Y fi () - max,

k=1

(%) omnpeesieHbl TadmIeH 1.
Xk A (xk ) /2 (xk ) /s (xk )
1 5 5 3
2 9 7 5
3 11 9 9
4 14 13 15

B-5

[Tyctb cuctemy S cocraBnsior 3 MPEINPUATHS

k=123.

>

YyCII. EI[. NpEaACTABIACTCA LHCIIOYNCICHHBIM BEKTOPOM

CpencrtBa Y , BBIJICJICHHBIE TIPEATPUATHIO k MPUHOCST MPUOBLIb, PABHYIO Je(x) u LD (2) umeer

BU]T

A€ 3HaAYCHUA f}‘

x=(x;,x5,%3) Xy 6{0,1,2,...,4} k=13 %=

3

o ixk =4

4
F(x) = F(x),%5,%3) = Y fi (x;) > max,

k=1

pacrpe/ieleHne HadalbHbIX CPEACTB *0 ~

(%) onpe/IeICHBI Ta0IHIeH 1.
X A (xk ) S (xk ) S5 (xk )
1 6 5 5
2 9 8 7
3 12 11 10
4 13 15 14

B-6

[Tyctb cucremy S’ cocraBisor 3 MPEIPUITUS

k=123.

>

4

pacrpe/ieleHie HauadbHbIX CPEACTB *0 ~



YyCII. En. MNPEACTABIACTCA LHCIIOYNCICHHBIM BEKTOPOM

x = (X, X,X3) X
9

€{0.1,2,..4} k=

3

4
=4

Cpenctsa Y& | BbIICCHHBIE MIPEATPUITHIO k MPUHOCST MPUOBLIb, PABHYIO Ji(x) u L{® (2) umeer

BU]I

4
F(x):F(xl,xz,x3):2fk(xk)—>max,

k=1

X Ny
rJe 3HAaUECHUS Je(x) onpeIeJIeHbI Ta0IuIeH 1.

[Tyctb cuctemy S’ cocrasnsior 3 NPEANPUATHS

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

B-7

k=123.

>

YyCII. EI[. MNpEACTABIACTCA LHCIIOYNCICHHBIM BEKTOPOM

x=(x,%5,X3) Xy 6{0,1,2,...,4} k=13 %=

o ixk =4

pacrpe/ieleHne HadalbHbIX CPEACTB *0 ~

4

Cpenctsa Y& | BhIICTCHHBIE MIPEATPUITHIO k MPUHOCST MPUOBLIb, PABHYIO Je(x) u LD (2) umeer

BU]T

4
F(x) = F(x),%5,%3) = Y fi (x;) > max,

k=1

X .
rJ€ 3HAaYECHUS Ji(x) onpe/IeIeHbI Ta0IuIeH 1.

ITycte cucremy S cocraisitor 3 IPEATPUATHS

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

B-8

k=123.

9

YCII. E,Z[. MMPEACTABIACTCA LECIOYHNCICHHBIM BEKTOPOM

x = (X, X5,X3) X
b

b

4
{0124} k=13 o

_ Zxk =4

pacIpeie/ieHie HadyalbHbIX CPEACTB 0 ~

4

Cpencrsa Yk | Bbise/ICHHBIC MIPEATNPUATHIO k IPUHOCAT NPUOBLIb, PABHYIO Je(x) u LD (2) umeer

BHUI

4
F(x)=F(xl,xz,x3)=2fk(xk)—>max,

k=1

X .
r1e 3HaAYECHUS Ji(x) onpeieTeHbl TaduIei 1.

Xi

fl(xk)

fz(xk)

1

6

3




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

B-9

[Tyctb cucremy S’ cocraBisior 3 PEIPUITUS

YyCII. En. MNpEaACTaBIACTCA LHCIIOYHNCICHHBIM BEKTOPOM

x=(x,X,%3) X €
M

Cpenctsa & | BbigecHHBIE MIPEANPUATHIO k MPUHOCST NPUOBLIb, PABHYIO Je(x) u LD (2) umeer

BUJT

X o
A€ 3HaYCHUA f}‘( k) OIIpCACIICHBI Ta6J'II/II_IeI/I 1.

k=123.

4
x, =4
0.1.2,..4} k=13 2%

4
F(x) = F(x),%5,%3) = Y fi (x;) - max,
k=1

pacrpe/ieleHUe HadadbHbIX CPEACTB *0 =

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

B-10

HYCTB CUCTEMY A COCTaBJIAIOT 3 MpCANpUuATHUA

YyCII1. En. MpEaACTAaBIACTCA HCIOYHNCICHHBIM BEKTOPOM

x=(X],X5,X3) X €
9

CpezncrBa “* | BbIICICHHBIC IPEAIPHITHIO k MPUHOCST NPUOBLIb, PABHYIO Je(x) u LD (2) umeer

BU]T

b

X o
A€ 3HaAYCHUA fk( k) OIIpCACIICHBI Ta6J'II/II_IeI/I 1.

k=123.

pacrpe/ieleHie HadalbHbIX CPEACTB *0 =

o ixk =4

0,1,2,...4} k=1,

4
F(x) = F(x),%5,%3) = Y fi (x;) - max,
k=1

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

2. 3agaya THHAMHYECKOr0 MPOrpaMMHUPOBAHUSA (3aMeHbI ABTOMOOHWJIA)

[Tpumenus anroput™ JleMKcTpbl, HATH ONTHMAJbHBIM IUIAH MOKYINOK M 3aMEHbl aBTOMOOWJIS
(3arpatsl Oepytes B SCIIA).

Tabnuma 3Hauenuit Pi- crommocTts HOBoro aBToMoOmIIs (B THIC.SCIIIA).

TO/1bl
No 1 2 3 4 5 6 7 8
BapHaHTa
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
Tabnuiia 3HaUeHU My — SKCIUTyaTallMOHHBIE pacXoJibl B Hayasie k-ro roja.
TOJ1bl

No 1 2 3 4 5 6 7 8
BapHaHTa
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.

3aga4da 0 COBEPIIEHHBIX APOCOYECTAHUIX

Hean: Ilo 3apanHoMy rpady HATH U NIOCTPOUTH:
1. MmuoxectBo nomyctumMbix pemennit X (M/IP).

. ITapetoBckoe muoxecTBO (ITM) X

2
3. TlomHoe MHOXecTBO anbTepHaTnB (IIMA) X °
4

. Ilpunsarue pemenuii (I1P) ¢ momomisto pematoniero npasunaMINSUM (B3BemieHHOM
CYMMBI).

oW

1P ¢ momomsto pemaromero npasmwia MINMAX.
TP ¢ moMoI1IBIO pelIaroIero NpaBuiia «PacCcTOsIHUE 10 UCATbHON TOUKI.

7. IIP ¢ moMOIIbIO MYJIbTUIUIMKATHBHOIO PEIIAIOIIETO MpaBuia.

Tabauua — 1 Ko3gduuueHTH 0THOCUTEILHOI BAXKHOCTH:

A=2; A,=3; A=1

Beca

€1 €2

€3

C4

Cs

€6

€7

€3

)

€10

i

Ci2

(K]

Ci4

Cis

Ci6

€17

[SH]

wy(e)

8 |3

5

8

7

3

2

7

5

6

4

2

8

3

4

9

10
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4. Penienne3ajaqyuiInHEeHHOTONPOrPAMMHUPOBAHUATPAPUIECKUM METOA0M
1) TOCTPOUTH IKOHOMHKO-MATEMaTHYCCKYIO MOJICIIb 3a/1a49H:
- COCTaBUTH LIETCBYIO (PYHKIIHIO;
- 3aITMCaTh CUCTEMY OTPAaHUYCHHM.
2)  Pemmuts 3JIII rpaduueckum METOIOM.
Bapuanm 1
BrimonauTk 3aka3 mo npou3BoActBy 32 uznenuit U1 u 4 uznenmii M2 B3suucey 6puranst b1 u
B2 . IlpoumsBomurensHocTh Opurambl bl mo mpousBoxctBy wusnmenuit M1 um M2 cocraBuser
cooTBeTCTBEHHO 4 W 2 wm3nmenusa B yac, (oHx paboyero BpeMeHH STOH Opuragasl 9,5 4.
[TpousBoguTenbHOCTh Opuraasl b2 — cootBeTcTBeHHO | M 3 m3nmenus B 4ac, a ee ¢oHa pabodero
BpeMeHH — 4 4. 3aTparhl, CBSI3aHHBIE C TPOU3BOJCTBOM €IUHUIILI U3eNus, Uit Opuraasl b1 paBHBI
cootBeTcTBeHHO 9 1 20 pyO., ms 6puranast b2 — 15 u 30 pyo.
CocTaBbTe MaTEeMAaTHYECKYIO MOJEIH 3a/1a4yM, TIO3BOJISIONIY0 HANTH ONTUMAIBHBIA 00BeM
BBIITyCKa W3JIeNINi, 00€CIIeUYNBAIOIINN MUHUMAIBHBIC 3aTPAThl Ha BHITIOJHEHUE 3aKa3a.
Bapuanm 2
Jlst mpou3BOICTBA CTOJIOB, CTYJIbEB U IIKadoB MeOenbHas Gadpuka UCIOJBb3YeT JIBa BUAA
npeBecuHbl. HOpMBI 3aTpar pecypcoB Ha OJHO H3JENUE JAaHHOTO BUAA, MPUOBUIH OT pean3aliuu
OJIHOTO W3JeNus W 00Iee KOJWYECTBO HMEIOIIHUXCS PECypCOB Ka)XJAO0ro BHJA IPHUBEIACHBI B



Ta0IHIIE.
OrnpenenuTh CKOJIBKO M3 MeOenn Kak10To Buaa (hadpuke ciaeayeT U3rOTOBUTh, YTOOBI
MpHUOBLIb OT UX peaTH3aIiy OblJIa MAKCUMAIBHOM.

Hopmer zaTpar
Pecypcrl pecYpCoR Ha OJHO Odmee KOIHIECTEC
HIIedHe PECYVPCOB

Cron | Ctvn | Ilkad

HpesecuHa | BHOA. Mo 0.3 0.1 0.4 a0
Jpepecuna IT suma, M 0.1 0.05 0.5 120
TpvIoEMEOCTE, IeT.-1 1.3 0.3 2.5 483.5

I[pHOEIIE OT peaTH3aAnHHE OJHOTO
HIOeaHd, pyo.

i
[
]
Ln
Lad
(]

Bapuanm3

[Ipu usrorosnenun uspenuit M1 u M2 ucnons3yroTcs cTainb U LBETHBIE METAJUIbI, & TaKXKeE
TOKapHble U (ppezepHble cTaHKU. [lo TEXHOIOTMYECKUM HOpPMaM Ha MPOU3BOJCTBO E€IMHHIIBI
m3nemust U1 tpebyercst 300 m 200 cTaHKO-4acOB COOTBETCTBEHHO TOKAapHOTO U (ppe3epHOro
obopynmoBanus, a Takxke 10 m 20 Kr COOTBETCTBEHHO CTajld W IIBETHBIX MeTayuioB. Jlms
npou3BoACcTBa equHUIB u3aenus M2 tpedyercs 400, 100, 70 u 50 cOOTBETCTBYIOIIMX €IUHUI] TEX
xe pecypcoB. llex pacmonaraer 12400 m 6800 crtaHkKo-4acamMu COOTBETCTBEHHO TOKAapHOIO M
dpeseproro obopymoBanus u 640 u 840 KT COOTBETCTBEHHO CTAJIM U IIBETHBIX MeTAIUIOB. [IprObLTH
OT peanu3anuu enuHuibl u3aenus U1 cocrasuser 6 py0. u oT enuauIB n3nenus U2 — 16 pyo.

[TocTpoiiTe MaTemMaTHYEeCKyl0 MOJENb 3aJayd, UCIOJIb3ysl B KayecTBE IOKa3aTelst
3¢ pexTHBHOCTH MPUOBUTHP U YUYUTHIBAs, YTO BpeMsi pabOThl (pe3epHBIX CTAHKOB JIOJDKHO OBITh
HCIIOJIb30BAHO MOJIHOCTBIO.

Bapuanm 4

s coxpaHeHus: HOpMaJbHOW JKU3HENEATEIbHOCTH YEJIOBEK TOJKEH B CYTKH MOTPEOIIAThH
6enxoB He MeHee 120 ycnoBHbIX euHUIL (YCII. €11.), 5KUpPOB — He MeHee 70 1 BUTAMHHOB — HE MEHEee
10 ycn. en. Coneprkanue ux B Kaxoi enunuiie mpoaykroB I11 u I12 paBHo cooTBercTBeHHO (0,2;
0,075; 0) u (0,1; 0,1; 0,1) ycan. en. Croumocts 1 en. npoxykra I11 — 2 py6., [12 -3 py6. ITocTpoiite
MaTEeMaTHYeCKyl0 MOJENb 3aJaud, IO3BOJISIONIYI0 TaK OpraHW30BaTh MHTaHHE, YTOOBI €ro
CTOMMOCTH ObllTa MHHUMAJIbHOW, @ OpPTaHU3M MOJIY4YHJ HEOOXOJUMOE KOJIMYECTBO MUTATEIbHBIX
BELIECTB.

Bapuanm 5

st mzrotoBnenust Tpéx BuAOB mponykiuu A, B u C ucnonp3yroT TokapHoe, (pe3epHoe,
CBapouyHOE U NuIH(oBanbHOE 000pyI0BaHKE. 3aTpaThl BpeMEHU Ha 00pabOTKY OJJHOTO U3IETHS JUIs
Ka)XJIOTO M3 TUIOB 000PYI0OBaHUS yKa3aHbl B Ta0Oiuie. B Hell ke ykazansl o0t poH pabodero
BPEMEHHU KaXXJIOTO M3 TUIIOB HCIIOJIB3YEeMOIro OOOpYJIOBaHUS, a TaKKe NMPUObUIb OT pean3aliu
OJIHOTO M37eNus JAHHOTO BUA.



TpebyeTcs ompenenuTs,

Tuno 33TpaTeI EpeMEeHH HA 00padoTy OomHA foEn
oQOPYVIOBAHHA | OIHOTO H3IOETHH BHIA, CTAHHO-I pabouero BpeMeHH
000pPYIOBAHHA, 1

A B C

FpezepHOE 5 G 8 210

TorapaOE 3 4 2 320

CrapouHOe 7 g 4 250

IInutopaleHOES 2 ) G 160

IpHORLIE, PVO. b 11 15

CKOJBKO U3JCIMH M KakKoro BHJA CJICAYCT H3IrOTOBUTH

MPEIPUITHIO, YTOOBI MPUOBLIb OT UX peanu3aliy Obljla MaKCUMaJIbHOM.

Bapuanm 6

Ha 3aBoje BbImyckaroT uzzenust yetblpex TUnoB. OT peanuzanuu 1 ea. KaxIO0ro M3JIeus
3aBOJ1 MOJIy4aeT NpUOBUIb COOTBETCTBEHHO 2, 1, 3, 5 1.e. Ha n3roroBnenue u3aenuii pacxoayroTcs
pecypchl TpeX THIIOB: SHEpPrusi, Marepuaybl, Tpyld. JlaHHbIE O TEXHOJOTHYECKOM Ipoliecce
NIPUBEJICHBI B Cienyomeil Tabmule

CrnanupyiiTe MpOW3BOJCTBO H3JEIMM Tak, 4TOOBI MPUOBLIL OT MX peanu3aluu Oblia
HauOoNmbIIeH.

p 3aTpaThl PECYPCOB Ha SIHHHLY WIENHA Janacsl
ecypeh

ypc I I 1 v pecypcos, el
DHeprus 2 3 1 2 30
MaTepuanst 4 2 1 2 40
Tpyn 1 2 3 1 25

Bapuanm 7

[Tpu mpou3BOACTBE KapaMenu Ha KOHAUTEPCKOH (adpHKe HCIONB3YIOTCS CaXapHBIN MECOK,
naTtoka, (pykTroBoe MHIOpe M BKYycOBble J00aBKHM. HOpMBI pacxoma chlpbs KaKAOro BUAA JUIS
npousBoJcTBa 1 T kapamenn "Abpukoc"(A), "Bummsa"(B) u "Kiyonuka"(K) npuBenens! B Tabnuie.

Hopuer pacxoga ceIpea
BHa cepsa Ha | T KapaMenH. T O0mee KOMHIECTBO CBIPBA, T
A B K
CaxapHEIH DecoK 0.7 0.6 0.8 000
IlaToka 045 0.5 0.3 J00
L PVETOROE MEOpE 0,1 0,2 0,15 250
Brycosrie godagks | 0,002 | 0,005 [ 0,003 16
IIpHOBLIE, pvo. 1000 | 1200 [ 1330

TpebyeTcs onpeaenuTh, IUIaH BBITyCKa KapaMeiH, YTOObI MPUOBLTL OT €€ peanan3anun Obuia

MaKCUMAaJILHOM.

Bapuanm 8

IIpu oTkOpMe nOCEH KaKAoe KUBOTHOE €XKEIHEBHO JOJDKHO NOIY4YUTh HE MeHee 18 en.



OenkoB, He MeHee 72 en. yriaeBoJoB W He MeHee 24 en. xupoB. [Ipu oTkopme MoOryt
UCIIOJIb30BaThCS TpHU BUJa kopMma. CozaeprkaHKue eIMHUI] MUTATENbHBIX BEIIECTB B 1 KI' KaX/I0TO U3
BUJIOB KOpMa MPHUBEIEHO B TalIHIIe.

CocTaBUTh JHEBHOW PAIMOH, OOECTICUMBAIONINN IMOTYyYEHHE HEOOXOIMMOTO KOJIMYECTBa

MUTATCIIbHBIX BCIICCTB TP MUHUMAJIBHBIX ICHCIKHBIX 3aTpaTax

YHCaIo eJHHHAN DHTATEIRHEIX BEMECTE B 1 KT KOpMa
ITuTaTenBEHEIE BEMIECTEA I II IIT
Benkn 3 4 3
YVroeroIwRr 13 20 o
A Hprr 5 4 3
Iena 1 kT xopna. pvo. 21 25 35

Bapuanm 9

[Ipu oTKOpME KaK0€ KUBOTHOE JIOJDKHO MOJIy4aTh HEe MeHee 9 ell. OeNKoB, 8 e1l. yIIIeBOI0B
u 11 en. mporenna. JIyisi cocTaBlieHHs pallioOHa MCIIOIB3YIOT JBAa BHJIa KOpMa, MPEACTABICHHBIX B

cJeayIolei Tadnuiie:

Konu4yecTso ¢OMHHL MHTATENBLHBIX BELLECTR

[MuTatensHbie Ha | kr
BCILICCTRA
Kopma | Kopma 2
Benxu 3 ]
¥rneroasl | 2
[MpoTeHH 1 6

Croumocts | Kr Kopma nepBoro Buzaa — 4 1.€., BToporo ~ 6 .e.

CocTaBbTe THEBHOM pallMOH MUTATEIHLHOCTH, UMEIOIUHA MUHUMAJIBbHYIO CTOUMOCTD.

Bapuanm 10

XO03sCTBO pacronaraer ciaeayomuMu pecypcamu: miomanas — 100 en., tpya — 120 en.,
Tsira — 80 ex. Xo3sUCTBO MPOU3BOAUT 4eThipe Buaa npoxykuuu I11, 12, T13 u 114, Opranuzanus
MIPOM3BOJICTBA XapaKTEPU3YETCs CIEAYIOMEeH TabIuIen:

3atpaThl Ha | ¢d. NPOAYKLHHK Joxox ot
INpooykuusa eaHHHLIBE
MI0ILAILL TPYO TArA NMPOOYKLUHH
IT, 2 2 2 1
1T, 3 1 3 4
i, 4 2 ] 3
i, 5 4 1 5
CocraBpTe TUIAaH BBIMTyCKAa TMPOAYKIMH, OOECTICUMBAIONIUN XO3SMCTBY MaKCHUMAJIbHYIO
PUOBLIb.
Bapuanm 11

Llex BwimyckaeT TpaHchoOpMaTOphl ABYX BUIOB. [lisi M3rOTOBIEHUS TpaHC(HOPMATOPOB
000WX BHJIOB MCTIOJB3YIOTCS JKeIe30 U ImpoBosioka. OOuii 3amac xenes3a - 3 T, MPOBOJIOKH ~ 18 T.
Ha omun TpancdopmaTop mepBOro BUAA PacXOAYIOTCS 5 KT jKelie3a U 3 KT MPOBOJIOKH, a HA OJUH



TpaHcopMaTop BTOPOTO BHJAA PACXOAYIOTCA 3 Kr Jkeje3a M 2 KI MPOBOJOKH. 3a KaxIbIid
peann30BaHHbBIN TpaHc(hopMaTOp MEPBOTO BUAA 3aBOJ MOJyYaeT MPUOBLIL 3 1. €., BTOpOro — 4 1.
€.

CocraBbpTe MiaH BbIIycKa TpaHC()OpPMATOPOB, 0OECHEUMBAIOIMIMN 3aBOJY MAaKCHUMAaJIbHYIO
PUOBLIb.

Bapuanm 12

Jlyis BBIMTyCKa YETBIPEX BHUJIOB MPOIYKIIMH TPEOYIOTCS 3aTPAThl CHIPhs, pab0ouero BpeMeHu 1
obopyaoBanus. MicxoaHble 1aHHbIE IPUBEACHBI B TAOJIHIIE:

Hopwxbt zampam pecypcoa
Tun Ha edunliyl npodykylu Hanuuue

pecypca 1 2 3 4 pecypcos
Chipbe 3 & 2 4 60
Pafiouee Bpema 22 14 18 30 400
OBopyaosanue 10 14 8 16 128
IIpubuas Ha enm-
HHLY NPOoyKIHH 30 25 8 16

CdopmynupoBaTh 3KOHOMUKO-MATEMAaTHIECKYIO MOJICIh 33]]a9d HA MAKCUMYM MPHOBUIA U
HalTH ONTUMAaJIbHBIN MJIaH BBITYCKA MIPOIYKIIHH.

Bapuanm 13
N3 tpex npoxyxkros - I, I, III cocraBusercs cmecs. B cocraB cMecu TOKHO BXOAUTH HE
MeHee 6 en. XMMHYecKoro BemiectBa A, 8 en. — BemlectBa B 1 He Menee 12 en. BemiectBa C.
CTpyKkTypa XMMUYECKUX BELIECTB NIPUBE/ICHA B CIAEAYIOIIEH TaOIMIIE:
CEHEP}IEEIHH'E KHMHYCCKOID BCIICCTHRA
MpomykT B 1 el NpooyKLUHM Croumocts 1 en.
m HH
A B C polyki
| 2 1 3 2
11 1 2 4 3
111 3 1,5 2 2,5

CocrtaBbTe HanboIEee ACUIEBYIO CMECh.
Bapuanm 14
B uHCTHTYTE NpPOBOAMTCS KOHKYpC Ha JIy4lllyl0 cTeHrasery. OJIHOMY CTYJIEHTY JaHO

clenyroliee nopyydeHue:

* KYIIUTh aKBapeIbHOU Kpacku 1o meHe 30 1. e. 3a KOpoOKy, [BETHBIC KapaH/aIIH IO [eHe
20 m.ex. 3a KOpOOKyY, IMHEWKH 110 11eHe 12 m.ex., 6:;10kHOTHI 1o 1ieHe 10 m.ex.;

* KPacoK HY)XHO KyNMUTh HE MEHEe TpeX KOPOOOK, OJOKHOTOB -CTOJIBKO, CKOJIBKO KOPOOOK
KapaHJalei U Kpacok BMecTe, JuHeek He Oosnee nsaTH. Ha mokynku Beigensercs He menee 300 1. e.

B kakoM KoiM4ecTBe CTYJIEHT JOJKEH KyNMUTh YKa3aHHbIE MPEeIMEeThI, 9YTOOBI 001Iee YUCIO
MpeaAMETOB ObLTIO HAanOOIbITM?

Bapuanm 15

Ilex Bemyckaer Tpu Buaa aetaneir — A, B, C. Kaxngas geranp oOpabarbiBaeTcs TpeMms
crankamu. Opra"u3aiys MPOU3BOICTBA B [IEXE XapaKTePU3YETCs CIEAYIONEH TaOIHIIeH:



Cranox dnutensHocTs 06paboTky getany, MHH. | MOHI BPEMEHH,
A B C yac
! 12 10 9 220
I 15 18 20 400
111 6 4 4 100
OTnyckHas ueHa 30 32 30 .
33 ONHY AETANb

CocTaBbTe MIaH 3arpy3Ku CTAaHKOB, 00ECIICUMBAIOIINH 1IEXy MMOTydYeHUEe
MaKCUMaJTbHOU MPUOBLIH.
S.Unc/jieHHbIe METOAbI ONITUMHU3ALUH

3aganue Nel

& =01

Hcnonb3ys MeToq TUXOTOMUU NIPHU 3aJJaHHOM 3HAYEHUU HauOOJIBIIICH JOMTYCTUMOMN

JUIMHEl  MHTEpBANla HEONPEJEICHHOCTH HANMTH HHTEpBAN, B KOTOPOM pACIONOKEHA TOUKA

MUHHMYyMa YHHMOJQJILHOW Ha OTPE3Ke [0’1] byHKIUN J(x)  6=00L,
1 f(xX)=—x"+x+1.

f(x)=(10x—-9) +1.
f(x):3x2—5x+3.,
f(x)=8x2—x+2;,
f(x)=4x2—3x—2;
f(0)=(0,04-x) .
f(x)=2,3x2—x;
f(x)=8x>—2x+1.
f(x)=100(x—0,2)’2;
f(x)=0Bx-2)-2.
' f(x)=7x2—5x+l;
f(x):6x2—3x+9;
f(x):3x2—5x+1;
f)=(025-x) .
f(x):5x2—9x+3;

F)=19x+18
16. X

17. f(x):0,8x2—x’+7.
18. f(x)=100(x—0,28)’2.
19. f(x)=9x2—5x+9; ’
20. f(x)=(0,09—X)2;

1. f(x):0,7x2—x+3;
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2. f(x)=2x" —x.
f(x)=17x+2
3. X ;

24 J(x)=100(x-0,23).
5. f(x)=8x>—5x+1.

3aganue Ne2

I/ICHOHB?;}’SI MCTOJ 30JIOTOr0 CCYCHUA IIPpU 3aJaHHOM 3HAYCHUU

JIOTTYCTUMOM JIJTUHBI

Touka

& =01 LauGomsmeit
MHTEpBaIa HEOMpeeIeHHOCTH HAMTH MHTEpBal, B KOTOPOM PAClONOKeHa

MHHMMYMa YHUMOJAJIBHON Ha OTPE3Ke [0’1] byHKIUN ACOP

1.

o ® Nk wN

e T T S SN
ook » N = O

16.
17.
18.
19.
20.
21.
22.

23.
24.
25.

f(x):—x2+x+1;
f(x)=(10x—9)2+1;
f(x)=3x2—5x+3;
f(x):8x2—x+2;
f(x)=4x2—3x—2;
F(x)=(0,04—x).
f(x)=2,3x2—x;,
f(x):8x2—2x+1;
f(x)=100(x-0,2)° .
f0)=0Bx-2) -2

_ f(x)=7x"=5x+1.

f(x)=6x"=3x+9.
f(x):3x2—5x+1;
f0)=025-x) .

f(x)=5x2—9x+3;

f(x):19x+E
X -

f(x)=08x>—x+7.

£(x)=100(x—0,28)" .

f(x):9x2—5x+9;
f()=(0,09-x) .
f(x)=0,7x" —x+3.
f(x)=2x2—x; ’
f(x):l7x+2

X -

b

f(x)=100(x —0,23)° :

f(x)=8x>=5x+1.

3aganune Ne3



Wcnons3ys MoauduKaruy Merona Hbl0ToHa HATH MUHUMYM ** (QYHKIMH YHHMOJAIEHOM

Ha OTpe3Ke [0’1] byHKIHUN J (),
1 f(xX)=—x"+x+1.

f(x)=(10x—-9) +1.
f(x)=3x" —5x+3.,
f(x)=8x2—x+2.,
f(x)=4x’ —3x—£;
F(x)=(0,04—x).

f(x)=2,3x2—x.,

f(x)=8x" —2x+,1.

f(x) =100(x—0,2)’2;
f(x)=0Bx-2)-2.
' f(x)=7x" —5x+1.,
f(x)=6x" —3x+9,.
f(x):3x2—5x+1;
f(x)=(025-x).

f(x):5x2—9x+.;>;

F)=19x+18
16. X

17. f(x)=08x"—x+7.
18, f(x)=100(x—0,28)°.
19. f(x)=9x> =5x+9.

20 J(x)= (0,09—x)2;
1. f(x):0,7x2—x+3;

2. f(x)=2x" —X.
f(x):17x+2
23. X

24, f()=100(x ~0,23)’ ;
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5. Metogu4eckue MaTepuaJbl, ONpeae/sione Npoueaypbl OHeHMBAHUS
KOMIIeTeHIIUH

5.1 Kpurepun onieHMBaHHMA Ka4eCTBA YCTHOIO 0TBETA
O1eHKa «OTJMYHO» BBICTAaBISETCS 3a TIyOOKOE 3HAHHWE MPEIyCMOTPEHHOTO MpPOrpaMMOi
MaTepuanga, 3a YMEHHE YETKO, JAaKOHWYHO M JIOTMYECKH IIOCIENOBAaTENbHO OTBEYaTh Ha
IIOCTaBJICHHBIE BOIIPOCHI.
OneHka «Xopomo» — 3a TBEpJOE 3HAaHME OCHOBHOIO (IIPOrpaMMHOI0) MaTepuaia, 3a
rpaMOTHBIE, 0€3 CYIECTBEHHbIX HETOUHOCTEH OTBETHI HAa IIOCTABJICHHBIE BOIIPOCHI.
O1eHKa «y10BJIETBOPHTEIBHO» — 3a 00Iee 3HaHUE TOJIBKO OCHOBHOIO MaTepHala, 3a OTBETHI,

CoJCprKaIIucC HCTOYHOCTHU nin c1abo APTYMCHTUPOBAHHEIC, C HAapyHmICHUEM
MOCJICIOBATCIIBHOCTH U3JIOKCHUA MaTCpuraia.
OI_[CHKa «HEYIAOBJIETBOPUTEJIABHO» — 3a HCE3HAHUC 3HAYUTEILHON YacTH porpaMMHOTO

Marepualia, 3a Cyli€eCTBCHHBIC OIIMOKY B OTBETAX Ha BOIIPOCKHL, 3a HCYMCHUC OPUCHTUPOBATHCA B
MaTcepHrajiCc, 3a HEC3HAHHUC OCHOBHBIX MOHATUN JUCLUILINHEL.

5.2 Kpurtepuu onieHMBAHHUA TECTUPOBAHUS
[Ipu TecTupoBaHUM Bce BepHble OTBeThl Oepytcs 3a 100%.
90% - 100% oTnuyHO
75% - 90% xoportio
60% - 75% ynoBIETBOPUTENBHO
Menee 60% HEYTOBICTBOPUTEIHEHO

5.3 Kpurepuu onieHMBAHUA Pe3yJIbTATOB KOJUVIOKBHYMA

OneHka «OTJIMYHO» BBICTABISETCS 3a TIyOOKOE 3HAaHWE MPEAYCMOTPEHHOIO MPOrpamMMoi
MaTepuaa, COAEpKalEerocss B OCHOBHBIX U JIONIOJHUTEIbHBIX PEKOMEHJOBAHHBIX JTUTEPATYPHBIX
HMCTOYHMKAX, 34 YMEHUE YETKO, JIAKOHUYHO H JIOTWYECKH IIOCIEAOBATEIBHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIPOCHI, 3a YMEHHE aHAJIU3UPOBATh M3y4yaeMble SIBJICHHUS B UX B3aUMOCBS3U
U JMAJEKTUYECKOM  pa3BUTUH, TMPUMEHATh TEOPETUYECKUE IOJIOKEHUS NpPU PpPEUIeHUH
IIPAKTHUYECKUX 3a7ad.

OrleHKa «X0pomo» — 3a TBEPAOE 3HAHME OCHOBHOTO (IIPOrPaMMHOI0O) MaTepualla, BKIIIOYas
pacueTsl (IIp1 HEOOXOIUMOCTH), 3a I'PAaMOTHBIE, 0€3 CYIIECTBEHHbIX HETOYHOCTEH OTBETHI Ha
MOCTaBJIEHHbIE BOIPOCHI, 3a YMEHHE NPUMEHSATh TEOPETUUYECKHE MOJOKEHUS Ul pEelICHUS
IIPAKTUYECKUX 3a7ad.

OLeHKa «yI0BJIETBOPUTEIbHO» — 3a O0Illee 3HAHHWE TOJIBKO OCHOBHOIO MaTepuaia, 3a
OTBETHI, COJEpXallie HETOYHOCTH WM clabo apryMEHTHpPOBaHHbIE, C HapylLICHUEM
[IOCJIEIOBATEIBHOCTH  M3JIOKEHHUA MaTepuasa, 3a cjadoe MpPUMEHEHHE TEOPETUYECKUX
MI0JIO’KEHUH TIPU PELLIEHUH MPAKTUYECKUX 3a/1ay.

OneHka «HEyAOBJETBOPUTEIBHO» — 33 HE3HAHHWE 3HAYUTEIBHOW YacTH MPOrPaMMHOIO
MaTepuaia, 3a CYLIECTBEHHbIE OIIMOKM B OTBETaX Ha BONPOCH, 3a HEyMEHHUE
OpUEHTUPOBATHCS B pacyuerax, 3a HE3HAHUE OCHOBHBIX MOHSATUHN JIUCHUIUIMHBIL.

5.4 Kputepuu oueHnBaHusl pacdyeTHO-Tpadpnyeckoi padoTsl
[Ipu npoBepke pacueTHo-rpaduueckoil paboTel Bce BepHble OTBeThl OepyTcst 3a 100%.
90% - 100% oTnuyHO
75% - 90% xopomio
60% - 75% ynoBIETBOPUTENBHO
MeHee 60% HeyIOBIETBOPUTEIBLHO



5.5 Kpurtepnu oneHnBaHus pe3yJibTaTOB IK3aMeHA

OreHKa «OTJMYHO» BBICTABISIETCS 3a TIIyOOKOE 3HAHHE MPEIyCMOTPEHHOTO MPOrpaMMOi
MarepHana, 3a YMEHHE YeTKO, JIAKOHMYHO M JIOTMYECKH IIOCJeO0BATEIbHO OTBEYaTh Ha
MIOCTABJICHHBIE BOIIPOCHI.

OneHKa «XOpomo» — 3a TBEpPAOE 3HAaHHE OCHOBHOTO (NMPOrpaMMHOTO) MaTepHaia, 3a
rpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOUHOCTEW OTBETHI Ha ITOCTABICHHBIC BOITPOCHI.

OneHKa «y/10BJIE€TBOPUTEIBLHO» — 33 00IIee 3HAHUE TOJIHKO OCHOBHOTO MaTepHalla, 3a OTBETHI,

CoJCpIKaIIuC HCTOYHOCTHU nin c1abo APTYMCHTUPOBAHHELIC, C HapylmICHUEM
MOCJICI0OBATCIIBHOCTH U3JIOKCHUA MaTCpHraia.
OI_[CHKa «HEYIAOBJIETBOPUTEJIABHO» — 3a HE3HAHUC 3HAYUTEILHON YacTH porpaMmMHOTO

Marcpualia, 3a Cyli€eCTBCHHBIC OIIMOKY B OTBETAX Ha BOIIPOCKHL, 3a HCYMCHUC OPUCHTUPOBATHCA B
MaTepHrajic, 3a HEC3HAHHUC OCHOBHBIX MOHATUN JUCLUILINHEL.
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