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Pa3padoruukmu:
JloneHt kagenps! Beicuieit marematuku, K.H. Apuctapxosa A. B.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.04.03 Teome3us W JUCTAHIIMOHHOE 30HAUPOBAHUE,
yTBEpKACHHOTO MpukazoM MunHoOprayku ot 11.08.2020 Ne 938

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmorpeno | 18.03.2025, Ne 2
(baxysprer YY4EHOTO COBETa
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

L{enb 0CBOEHUS TUCIMILIMHEI - TIOIy4YeHUE 00yUYaroIUMUCs TEOPETHUECKUX 3HAHUH (B TaKUX
OGH&CTSIX, KakK HHHCﬁHaH anre6pa, MHOFOMepHaSI FeOMeTpI/IH, MaT€MaTHYCCKUC MCTOJbI B DKOHOMHUKC,
JUHENHOE MPOrpaMMHpPOBaHUE M JUCKPETHAs MaTeMaTHKa) AJIs UX HCIIOJIb30BAaHUS B YNPABICHUU
HpOI/ISBO,Z[CTBeHHO-TeXHOHOFquCKHMH HpOI_IeCC&MI/I.

321,[{3‘11/1 1/13yquH51 AUCIUITIJIINHBI:

- (opMupOBaHHE TEOPETHUYECKUX OCHOB, HEOOXOAMMBIX I PEIICHMs 3a1a4 JIMHEWHOW anreOphl,
MHOTOMEPHOM T€OMETPHH, MATEMAaTUYECKUX METOJOB B SKOHOMHMKE, JIMHEHHOTO MPOrpaMMHUPOBaHUS
Y JTUCKPETHON MaTeMaTHKH;

- OBJIAICHUC MCTOAaMU HHHCﬁHOfI aJIF€6pI:I, FeOMeTpI/II/I, MaT€MaTHYCCKUX MCTOJOB B 5KOHOMUKC,
JIMHEWHOIO NPOrpaMMMPOBAaHUA U JTUCKPETHOW MATEMaTUKU JUIA PELICHUs 3a1a4 SYKOHOMUYECKOIO
COIIep)KaHI/ISI, 3KCTpeMaJII:HBIX 3aJa4, CBOIAIIMUXCA K 3aJadyaM HHHGFIHOI‘O HpOFpaMMI/IpOBaHHH, a
TaKXKe JUI PeLICHUs MPAKTUYECKHUX 33124 PO(PECCHOHAIBHON A TeIbHOCTH;

- OBJIAICHUC HaBBIKAMHA HOCTpOGHI/ISI ,[[I/ICerTHI:IX MOIICJIeﬁ HpOI_IeCCOB 158 HBHGHHﬁ, COCTaBJICHUA
MATEMATUYCCKUX MOHGHCﬁ OKOHOMMHYCCKHUX, TCXHUYCCKHUX H ;[pyr UX 3aJa4, BbIAABICHHUA U
KOJIMYECCTBCHHOT'O O60CHOBaHI/I$I Hannyqnmx BapI/IaHTOB HpOBCI[CHI/ISI onepauHH B yCHOBI/ISIX
CYH_IGCTBOBaHI/ISI pastquIx or paHquHHﬁ.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

OIIK-1 Cmocoben pemiaTth MPOW3BOACTBEHHBIC W (WMJIM) HCCIENAOBAaTEIbCKUE 3aJaud Ha OCHOBE
(byHIaMEHTAIBHBIX 3HAHUW B 00JIACTH T€0JIC3UHU U AUCTAHIIHOHHOTO 30HAMPOBAHUS

OIIK-1.1 /IleMOHCTpUpyeT HaBBIKM (D)U3UYECKOTO M MPOTPAMMHOTO  MOJCIUPOBAHUS
OT/AETBbHBIX (PparMeHTOB mpoliecca BBHIOOpPA ONTHMAJILHOTO BapuaHTa JUIsI KOHKPETHBIX
YCIIOBUM

3name:

OIIK-1.1/311 MeTtoapl cocTaBlIeHHs] MaTEMaTHYECKOW MOJIEITH TIPAKTUICCKON 3a/1aun Ha
OIITUMHU3ALINIO

Yuvemo:

OIIK-1.1/¥Ym1 BpIsBUTH TiepedeHb MOIXOAAIIMX Ul PELICHUsS KOHKPETHOW 3ajadu
METOJIOB MaTeMaTHUECKOW MHTEpIpETaIluu Ipoliecca

Brnaoemw:

OIIK-1.1/HBl HaBplkamMM coO34aHHS MaTeMaTHYECKHUX MOJENeH, MO3BOJISIOIINX

HAJICIUTh PacCMaTpPUBACMbIi OOBEKT HEOOXOIMMBIMU CBOMCTBAMH OpUTHHANA, IS
OTJIAJIKY TIPOLIETYPHI PEIICHUS 3a1a491

OIIK-1.2 Hcmonp3yeT (yHAaMEHTAIbHBIC 3HAHUA TPO(HECCHOHAIBHON NEATETbHOCTH st
pElIeHNsT KOHKPETHBIX 3a7a4 B O0JIACTH T€0JIC3UN U TUCTAHIIMOHHOTO 30HIUPOBAHUS
3uameo:
OIIK-1.2/38]1 OcHOBHBIE MaTEMAaTHYECKHE H €CTECTBEHHBIE METOALI, IO3BOJISIOIIIE
pemars npodeCcCHOHANIBHBIE 3a/1a91
Yuems:

OIIK-1.2/¥YM1 OnucaTh ¢ UCMOIB30BAHUEM MaTEMaTHYECKOTO armapara MmpOUCXOISIINe
TIPOIIECCHI

Braoems:

OIIK-1.2/HB1 OcHOBHBIM MaTeMaTHYECKUM anmnapaToM JUIsl PeIICHUs 3a/1a4 TeOIe3UN U
JTUCTAHLIMOHHOTO 30HAMPOBAHUS
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OIIK-1.3 Ananu3upyeT IpPUYMHBI CHUXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npezyiaraeT QQEeKTUBHbIE CIOCOOBI MOBBIIICHUS KadyecTBAa MPOM3BOACTBA palboT mpH
BBITOJIHEHUH PA3JIMYHBIX TEXHOJIOTUYECKUX ONepaluit

3nams:

OIIK-1.3/311 Anmapat, mpUMEHSIEMBIN Il OMMMCAHUSI U3MEHEHHsI OObEKTa C TCUCHUEM

BpPEMEHU

Ymemu:

OIIK-1.3/¥Yml OGocHOBaTh HaWIy4yIIMHA CHOCOO IMPOBEACHUS OINEPALUU B YCIOBUAX
CYIIECTBOBAHUS PA3TUYHBIX OIPaHHUYCHHUH

Braoems:

OIIK-1.3/HBl CriocoOHOCTBIO MHTEPIPETUPOBATHh MOJYYCHHBIC YHMCICHHBIC 3HAUYCHUS
XapaKTEePUCTUK, OTPAXKAIOUINX U3MEHEHUE 00bEKTa C TEUEHHUEM BPEMEHHU

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCIOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
IUTAHUPOBAHUSI U KOHTPOJI MPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMHU, BO3HHUKAIOIIMMH IPU
MIPOM3BOJICTBE padOT

3name:

OIIK-1.4/3u1 CoBpeMeHHbIC HAPABICHUS PA3BUTHS MAaTEMAaTHYECKUX METOOB OLICHKH
IUTAHUPYEMBIX paboOT

Ymems:

OIIK-1.4/YMm1 IlpumeHATh NOCTKEHWS TPUKIAJHON MaTeMaTHUKUA JJIsl  PErIeHUs
npodeccroHaNbHBIX 33]1a4

Braoems:

OIIK-1.4/HBl CrniocoOHOCTBIO HCHOJIB30BAaTh COBPEMEHHBIC HAay4HbIE pa3paOOTKU IS
aHaJM3a MPOUCXOJSIIUX MPOIECCOB M KAY€CTBEHHON OLIEHKHU MPOBEJCHHBIX paboT

3. MecTo aucuMiuinHbl B cTpykrype OIl

HucrumuHa (Momyns) b1.0.05 «MaremaTudeckoe MOJeIMpOBaHUE TIPOU3BOJCTBEHHBIX MIPOIIECCOB.
CrieninasibHbIE TIIaBbl MATEMaTHKW OTHOCUTCS K 00s3aTelbHON YacTH 00pa3oBaTeIbHON IPOrpaMMBbI
W u3ydJaetcsi B ceMectpe(ax): 1.

B npounecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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5. Conepxanue 1MCUMILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXKYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

E (@]
= | & |28 s
= = 4 =
s 2| =8¢
58| % |RES
HaumeHnoBanue pa3nena, TeMbl o 2 2128 5
28| g|528¢
5| 2|32 |2 |8225
3] @) 2| 3 By &
m IR |F |O |Esatr
Pasnean 1. JInneiinbie 60( 12| 24| 24| OIIK-1.1
IKOHOMMYECKHE MO OIIK-1.2
Tema 1.1. Marpuus! u 10 2 4 4| OIIK-1.3
ONpEIEIUTENH OIIK-1.4
Tema 1.2. CucteMbl TUHEHHBIX 14 2 6 6
anreOpanvyecKkux ypaBHEHUN
Tema 1.3. DneMeHTBI BEKTOPHOM 10 2 4 4
anreopsl
Tema 1.4. DneMeHTbI 10 2 4 4
AQHAJIMTUYECKOU FeOMETpUU
Tema 1.5. JIuneiinble oneparopsl 16 4 6 6
Pa3nen 2. JIuneiinoe 60 12| 24| 24| OIIK-1.1
NporpaMMHpOBaHHe OIIK-1.2
Tema 2.1. I'paduyeckuii MeTox 100 2| 4| 4|OIIK-1.3
Tema 2.2. CUMIIIEKCHBINA METO 10 2 4 4| OLIK-1.4
Tema 2.3. JIBOMCTBEHHOCTbD B 15 3 6 6
JUHEIHOM MpPOrpaMMHUPOBAHUU
Tema 2.4. TpancnopTHas 3a1a4ya 15 3 6 6
Tema 2.5. llenouncnenHoe 10 2 4 4
MPOrpaMMHUPOBAHUE
Pa3nen 3. luckperHasi 60( 12| 24| 24| OIIK-1.1
MaTeMaTHKa OIIK-1.2
Tema 3.1. DeMeHTBI TEOPUH 15| 3| 6| 6|OIK-1.3
MHOXXECTB OIIK-1.4
Tema 3.2. DneMeHTbI 10 2 4 4
KOMOMHATOPUKHU
Tema 3.3. DneMeHTbI 10 2 4 4
MAaTeMaTH4eCKOM JIOTUKHU
Tewma 3.4. ByneBs! GyHKIUT 10 2 4 4
Tema 3.5. DneMeHThI TEOpUU 15 3 6 6
rpagoB
Hroro 180( 36| 72| 72

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. luneiinvie yxonomuuecxkue mooenu
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Tema 1.1. Mampuywtr u onpedenumenu

1.1. Marpuiipl 1 onepauy HaJ HUMU.

1.2. Onpenenurenu.

1.3. O6parnas mMaTpwuiia.

1.4. Panr marpuiisbl.

1.5. 3agaun ¢ 5KOHOMHUYECKHUM COJICPHKAHUEM.

Texyuuit KOHTPOJIb
Bun (hopma) koHTpOIIs

Penrenue 3amay

Tema 1.2. Cucmembl TUHEUHbIX aneeopauiecKux ypagHeHutl

2.1. OCHOBHBIE TOHATHS U ONIPEACIICHUS.
2.2. Merop l'aycca.
2.3. Marpuunsliii MmeTon U Metoa Kpamepa.
2.4. OgHOPOIIHBIE CUCTEMBI IMHEHHBIX alreOpandecKuX ypaBHEHUH.
2.5. Mopensb JIeoHThEBa MHOTOOTPACIEBOM SKOHOMHUKH.
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

Penrenue 3amay

Tema 1.3. Dnemenmul eKMopHoU aneedpvl

3.1. CBoGoOHBIE BEKTOPHI M ONIEpAIlU HAJl HUMHU.

3.2. CkaysipHO€ TTpOU3BEACHUE CBOOOTHBIX BEKTOPOB.
3.3. BekTopHO€ Mpou3BeieHne CBOOOTHBIX BEKTOPOB.
3.4. CMemaHnHOE TPOU3BEIACHUE CBOOOTHBIX BEKTOPOB.
3.5. 3agaun ¢ 5KOHOMUYECKHUM COJICPKAHUEM.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 1.4. Dnemenmol ananumuueckou 2ceomempuu

4.1. Ilpsimas TMHUS HA TIIIOCKOCTH.
4.2. [InockocCTs.
4.3. Ilpsimast TMHUS B IPOCTPAHCTBE.
4.4. JIuHeitHble MOJIENI aMOPTU3AlUU U U3IEPIKEK.
4.5. 3aKOHBI CIIPOCa U NMPEJI0KEHHUS.
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 1.5. Jluneiinvie onepamopul

5.1. JIuHeiiHOE€ BEKTOPHOE MPOCTPAHCTRO.

5.2. JIuHeiiHbIe ONEepaTOPhI.

5.3. CoOcTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS JTMHEHHOTO oreparopa.
5.4. JIuneitHast MOZI€JIb TOPTOBIIH.

5.5. Ilonsitue o Teopeme dpodennyca-IleppoHa u ee MpuMEHEHNH B SKOHOMUKE.
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Texymuii KOHTPOJIb
Bun (popma) konTpoms

Perenune 3anau

KonTpomnsHnas padota

Pas3zoen 2. /luneitnoe npozpammuposanue

Tema 2.1. I paghuueckuti memoo

1.1. 'eomeTpuyeckas MOCTAaHOBKA 3aJ1a4H.
1.2. Anroputm rpaguueckoro MeToaa peueHus 3aaad.
1.3. BbiOop onTUManbHOTO BapHaHTa BBIITyCKa U3CTHI.
1.4. DxoHOMHYECKHIA aHATHN3 3a]1a4 C UCIIOJIb30BaHUEM TPaUIECKOr0 METO/IA.
Texymui KOHTPOJIb
Bun (hopma) konTpoms

Perenune 3agau

Tema 2.2. CumniekcHvlii Mmemoo

2.1. OOuras nocTaHOBKA 3aJauu.
2.2. AnIropuT™M CUMIUIEKCHOTO METO/1a PELIEHUS 3a4a4.
2.3. Ananu3z 3¢pPeKTUBHOCTH UCIOIb30BAHUS MPOU3BOICTBEHHOTO MOTEHIIMAJIA TPEAIPUATHSL.
2.4. AnpTepHaTUBHBIN ONITUMYM.
Texymui KOHTPOJIb
Bun (popma) konTpoOms

Perenune 3agau

Tema 2.3. ][soticmeeHHOCMb 8 TUHEUHOM NPOSPAMMUPOBAHUU

3.1. Buas!l ABOHCTBEHHBIX 3a71a4 U COCTABICHUE UX MAaTEMATUUYECKUX MOIEIIEH.
3.2. OCHOBHBIE TEOPEMBI JBOMCTBEHHOCTH.
3.3. Pemenue 1BOMCTBEHHBIX 3a/1a4.
3.4. DKOHOMHYECKHUH aHAIN3 3a7a4 C UCIIOJb30BAaHUEM TEOPUH JBOMCTBEHHOCTH.
3.5. Crparerndeckoe IIaHUPOBAHUE BBIITYCKA U3EIHMI.
Texymui KOHTPOJIb
Bun (hopma) konTpoOms

Perenune 3anau

Tema 2.4. Tpancnopmuas 3adaua

4.1. OOuras nocTaHOBKA 3aJauy.
4.2. CBeneHME OTKPBITON MOJENIN K 3aKPBITOM.
4.3. Haxox/1eHre UCXOAHOTO ONTOPHOIO PEIICHHUS.
4.4. IIpoBepka HaliIEHHOTO OITOPHOTO PEIIEHUS HA ONITUMAJIbHOCTb.
4.5. Ilepexon OT OAHOTO ONOPHOTO PELIEHUS K IPYTOMY.
Texymui KOHTPOJIb
Bun (hopma) konTpoms

Perenune 3agau

Tema 2.5. [lenouucnennoe npocpammuposanue
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5.1. O61mast mocTaHOBKA 3aJ1auH.
5.2. I'paduaeckuii MeTos perieHus 3a1a4.

5.3. IIporno3upoBanue 3(p(heKTHBHOTO UCTIONB30BaHUS TPON3BOCTBEHHBIX ILJIOLIA-TICH.

5.4. Meton I'omopu.
Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

Perenune 3anau

Pacuetno-rpaduyeckas pabora

Pa3zoen 3. /luckpemnas mamemamuka

Tema 3.1. Dnemenmst meopuu MHON}CECME

1.1. OcHOBHBIE TOHATHS TEOPUHU MHOMKECTB.
1.2. JleicTBHS HAJT MHOXKECTBAMH.
1.3. OcHOBHBIE TEOPETUKO-MHOXECTBEHHBIE TOX/IECTBA.

1.4. Mombocte MHOXecTBa. CUETHBIE M HECUYETHBIE MHOXKECTBA.

KOHTHHYYMa Y TUIIEPKOHTHHYYMA.
1.5. KonTHHYyM-runoresa u napajokchl.

Texyuiuii KOHTPOJIb

MuoxecTBa

MOIIHOCTH

Bun (hopma) koHTpOIIs

Penrenue 3amau

Tema 3.2. Dnemenmul KOMOUHAMOPUKU

2.1. OcHOBHBIE KOMOMHATOPHBIC COCTUHEHUS 1 TTpaBUJIa.
2.2. MeToa BKIIIOUEHUI U UCKITIOUECHUH.

2.3. Penienue HeonpeaeaeHHbIX YPaBHEHUM.

2.4. OcHOBHBIE KOMOWHATOPHBIE TOXIECTBA.

2.5. PexyppeHTHBIE COOTHOILLICHHS U KOHEYHBIE CYMMBI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 3.3. Dnemenmol mamemamuyeckou 102UKU

3.1. Jloruka BeICKa3bIBaHUM.
3.2. ®opMyJbl JIOTUKH BBICKA3bIBAHUN U MX BUIBI.
3.3. Baxwueiime paBHOCUIIBHOCTH JIOTUKHU BbICKa3bIBAHUH.

3.4. Ucuucnenue Bbicka3piBaHUH (Joruka 0-ro mopsinka). BEIBOZMMOCTB U3 THTIOTES.

3.5. Jloruka npeaukaroB (Jioruka 1-ro mopsiaka).
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amau

Tema 3.4. Bynesvl ghynkyuu
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4.1. ByneBbl GyHKIUH U (HOPMYJIIBI JTOTMKH BbICKa3bIBAHUIA.

4.2. HopmanbHbie GopMbI OyNIeBBIX (QYHKITHIA.

4.3. ITonuaomsl JXKerankuHa.

4.4. Tonuble cucrembl OyneBbiXx ¢yHkuui. CrneuuanbHble Kiacchl OyneBbIX (yHKIMA. Teopema
ITocta 0 MOTHOTE CUCTEMBI OYyNEBBIX (PYHKITHIA.

4.5. Ipunoxenus OyneBbIX QYyHKIUI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amay

Tema 3.5. Dnemenmul meopuu epaghos

5.1. OcHOBHBIE TIOHATHS K TEOPEMBI TEOPHH TpadoB.

5.2. OcHoBHbIe oneparuu Haj rpadamu. ['padpl 1 MaTpuIls.
5.3. DiinepoBsl U TAMIIIBTOHOBBI Tpadbl. JlepeBbs, geca, MOCTHI.
5.4. Packpacka rpa¢os.

5.5. 3agaun TUCKPETHOM ONTUMU3ALIMH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amay

6. Ilopsaiok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTaui OOy4aroIluXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIO/DKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHusa «MOCKOBCKHI TOCYJapCTBEHHbIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETOo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arrecTalud OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHHA
«MOCKOBCKHMI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus.: Ixk3amen, 1 cemecmp.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. luneiinvie yxonomuueckue mooenu
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 1.1. Mampuywt u onpederumenu
dopMa KOHTPOJISI/OTICHOYHOE CPEACTBO: Pemnenue 3ama4y

i 1 2 3 2 01
3A-B-4C, ecniu A= , B= , C=
1 2 3 2 01

Bonpocsi/3ananus:
1. Haigure
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2. Haitnure

1 2

T 1 0 -1
3A -58, ecnu A= . B=|1 0
2 3 -2 3 1

3. Haiinute AB 1 BA, eciu 5TO BO3MOXKHO, U CPaBHUTE PE3YJIBTATHI

[2 1'] (1 —1] (2 1 1]
a) A= , B= 6) A= . B
3 2 1 1 3 01

I
— 3
—

0
1 -1 0
0D -5 1 0
3 21 1 0 0
B) A= ,B=[2;nA=|3 0 -2 0|, B= .
01 2 1 -1 0
1 1 0 0
1 0 1
4. BeluncauTe onpenenuTent
61 1 431 3347
) —_5
a) _9?%3:6} 0-1-1:8)|012:T) 2 § _g_,_gl
= 1-31 101 6 7 -2 _5
5. PemuTe ypaBHEHHS! U HEPABEHCTBA
r+2 4 -1 1 0 «x
a)| -2 2 x-1=0:0)0 x -1=0.
1 30 x 8 0
2 0 -1 X 11
a)|l x+5 2-x(<4:06)|-x 0 2|<0.
30 -1 2 0 x 6

6. HaiiquTe panr marpuipl A ¢ MOMONIIBIO METOJa OKAWMIISIOIIMX MHHOPOB U YKAKHUTE
Kakou-11b0 e€ 6a3uCHbBIN MUHOD, €CITH

1 1 3 21 -1
1 1 3 -1 2 0
a)d = :6)4=
2 -2 2 1 3 4 2
3 -2 4 4 31 1

7. Pemure 3amaqy

Ipennpusarie npol3BoAnT 3 THIIA IPOIYKIIIL, 0OBEMEI BEIILYCKA 3aJaHEl MaTpHIIel
A4=(100 200 100). IleHa peamn3am eQMHIIIEI ([0, THIA IPOXYKIIIN B j-OM peri-

3 2315
OHE 3ajaHa MaTpmIenn B=|13 2 2

2424

,Tae i =1.3. j = 1.4. Haitmure matpmmy C BBI-

PYUKI IO perioHaM.

8. Pemnre 3agauy

3aBol MPOM3BOAUT JIBUTATENM, KOTOpPBIE MOTYT JHOO cpa3zy NOTpeOOBaTh JOMOJHUTEIBHOM
perynupoBku (B 40% ciydaeB), mub0 cpasy MOTyT ObITh HCIONb30BaHbl (B 60% ciydaeB). Kak
MOKA3bIBAIOT CTATUCTHYECKUE HCCIENOBaHUA, TE€ JBUTATENH, KOTOpble H3HA4YaJIbHO TpeboBaIn
PEryIMpOBKH, MOTPEOYIOT IOMOIHUTENIBHON PErylIupoBKH depe3 mecsl B 65% ciydaes, a B 35%
cllydyaeB yepe3 Mecsn OyayT paborarb Xopomio. Te jke JBUTaTeNu, KOTOpble HE TpeOoBaiu
NEPBOHAYATILHON PEryITUpOBKH, MOTPeOyIoT e€ uepe3 mMecan B 20% ciyyaeB M MPOIOIKAT XOPOIIO
paboratb B 80% cmyuaeB. KakoBa nomnst nBurareneil, koropsle OyayT paOoTaTh XOpOILO HWIIH
noTpeOyIOT PEryIMpoBKH uepe3 2 Mecsiia mocie Beimycka? Yepes 3 mecsma?
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3aBo[ MpOM3BOANT IBHTATel, KOTOPEIE MOTYT OO0 cpazy MoTpeOoBaTh JOMOHI-
TelBHOII peryanpoBKH (B 40% coydaes), 100 cpa3y MOIYT OBITE HCIIOIB30BAHEI (B
60% ciy4aes). Kak NoKa3EIBaOT CTaTHCTHISCKIE HCCISIOBAHIA, Te IBHTaTelH, KO-
TOpEIe H3HAYAIBHO TPeOOBAII PeryIIPOBKIL, IOTPe0yIOT TOMOIHITENEBHOIT pery -
POBKII depes mecsil B 63% caygaer, a B 35% ciaydaeB depes mecsn OyayT paboTats
xoporro. Te xe JBHTaTeNil, KOTOPEIE He TpeDOBaIl IEPBOHATAIBHON PeTyIIIPOBKIL,
moTpebyroT eé gepes mecan B 20% ciIygaes I MpoIoILKAT Xopoino padotats B 80%
cayaaeB. Kakora gomns aeuraTeneil, KOTOphle OyIyT paboTaTh XOPOIIO I OTpe-

OVIOT peryampoBKH depes 2 MecsAla nocie Bemycka? Yepes 3 mecara?

Tema 1.2. Cucmembl TUHEUHbIX aneeOpauiecKux ypagHeHut
dopma KOHTPOJIs1/0LIEHOYHOE CpelicTBO: Pemenue 3amay

Bomnpocsi/3ananus:
1. Merogom l'aycca pernre CJIAY
a)
0)
B)

[8x, +
3x,
4x,
3x
7x;

6x,
3x,

+ 5x; +
+ 2x; +
+ 3x; +
+ 1x, +
4x, + 5x;, +
[12x, + 14x, — 151,
16x, + 18x, — 22x,
18x; + 20x, — 21x,
12x, — 16x;

+ 313 -

+

+ 2x,
+ 5x,
+

10x, +

+ 213 -
- X +
2x, + 3%, — x; +

2. ManI/I‘IHBIM MCTOAOM PCHIUTC CUCTCMbI

X+ X,
X — X
-x;

a)

X o+ 2%,
B) 2x, — x,
3, +2x, — x; +
2x - 3x,

— % =0,

+x,=2.0)

+ X, + 3, =4

+ 3x; — 2x,
- 2x; — 3x,
2x,
+ 23 + X,

3. Metogom Kpamepa pemnre cucTeMbl
2y, - X, — x; =
a){—x, + 2x, — x; = 3.
X, - X, +3x =

X+ 2x, + 3y, - 24, =

2x, =
X,
x, = 8,
X,
2x, = 18;
+ 23x,
+ 29x,
+ 32x,
+ 20x,

I
b
o

Il
—
Lh

+
L
=1
)
Il

4x,

=
=
|
(]
=
)
I
—
=

e

3x, + 3x,

+ +
0o

+2\. + 3%,

"1
6)42 X, — X
+31 + 4x;

6.

8.

4,

B) 2x, — x, —2x; - 3x, =
Jx, +2x, — x; + 2%, =
2x; — 3x, + 2x; + x, = 8.

=+

EoN

—

-
&-\DPOLH

Oh = L
P .

4. Haiigure oO1iee perieHre OHOPOJHON CUCTEMBI IMHEHHBIX anreOpanyeckux ypaBHEHUH,

a Takke ee PyHIaMEHTAIbHYIO

CUCTEMY PELLICHUU

6x; —9x, + 21x, —3x, —12x, =0,
8x,—12x,+28x,—4x, -16x, =0,

23, -3, +7x;—

X, —4x,=0,

5. JlanHble 00 HCIIONHEHHMH OajlaHca 3a OTYETHBIM MEPUOJ, NCH. €., MPUBEICHBI HIKE B
tabnuue. Beruuciute He0OXOAMMBIM 00BEM BaJOBOTO BBIMYCKA KaKJIOW OTPAaCiu, €CIIU KO-HEUHBIH
IIPOAYKT OoTpaciiv | JOKEH yBEIMUUTHCS B J1Ba pas3a, a orpaciu 2 — Ha 20%.

ITpomzBroas-

TTotpebasiromntie OTpaci

KoHedHbII

IIIIEe OT-
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pacin ) B L -
1 100 160 240 500
2 275 40 85 400

6. Pemure 3amauy

ldl—'

JaHa MmaTpHna IOpsSMEIX 3aTpar 4 = (8 8;) I BeKIOp BaJOBOTO BEIIyCKa

800

X= [900) . Hailnire BeKkTOp KOHEYHOTO MpoaykTa Y .

Tema 1.3. Dnemenmul eKMopHoU aneedpvl
®dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: PenieHue 3amaq
Bomnpocsi/3ananus:
1. BoIMOAHUTE MYHKTHI a)-H)
IIycTs 4 =(3.4.-1). B=(2,-4.2). C =(5.6.0), D=

[MpaBoM OPTOHOPMHPOBAHHOM peIepe (O‘ El - Es ) .

(11.-3.-12) B HEKOTOpPOM

a) Haitmmre xoopmumater BexTopoB AB, BC, AC, AD, BD, CD, ux monmymm n
HaMpaBIIAIONTHE KOCHHYCHI.

0) Haiinnre KOOpIMHATE BEKTOPOB A—B—Eﬁ‘+4ﬁ u TA—B—R#SE.
B) Haiimite yroa mexxmy Bekropamu AB n AC.

r) Haiimmre npoexmmno Bektopa A na Bextop AB.
1) HalinnTe KOOPIOMHATEI TOUKH M , Telsmeil OTpe3oK [ A }3] B OTHOINNEHHH 2:1.

e) JlokaXITe HeKOIIITHeapHOCTh BekTopo AB, AC 1 BEMICTHTE MTomags Tpe-
YTOIBHHKA 4BC .

&) BeMncmiTe OIHHY BEICOTHI TPEYTOIBHIKA 4B C , OIYIEHHYO 13 BEPIINHET A.
#&) JlokaxXITe HEKOMITaHAPHOCTh BEKTOPOB 43 AC 4D I BEMHCITHTE 00BeM
OHpaMHAsl 4BCD .

3) BerHiicnTe miuonans cede s, IPOXoIAIlero depes pedpo [ BC ] H BEPIIIHEl A

H D nupaMunsl 4B3CD .
1) Berdncnnre IinHy BRICOTEI MHPAMILIEl 4B CD , ONYIIEHHYEO I3 BePIIIHEl D .

2.  IlpeanpusiTie BBIMYCKAaE€T €XKECYTOYHO 4YEThIpE BUJA  HU3ACJIHI, OCHOBHBIC
MIPOM3BOACTBEHHO-3KOHOMUYECKHE MTOKAa3aTeNu KOTOPBIX MpHUBEIeHbI B Tabnuie. Borurcnure pacxon
CBIpBS S, 3aTpaThl pabouyero BpeMeHu T U CTOMMOCTD P BBIITyckaeMoi MPOIyKIIUU MPEATPUSTHSL.

Komnmdgectro Hopwa spe- Ilena mnzne-
Bz nzoe- - Pacxom ce1- | meHm m3ro-
H3IEIIT, s, JeH.
THA pba, KT TOBJICHIIA,
L3]I e/ I3
/3.
1 15 5 15 30
2 35 3 7 15
3 20 8 10 50
4 10 4 5 35

3. Pemute 3amauy
Ha cepo0OOHEIX BeKTOpax 5(2_1__1)_ 5(3__2_4) " 6(3.0.—4), 3aJaHHEIX B [Ipa-
BOM OpPTOHOPMIIDOBAHHOM pellepe (0. g. &,. &, ), HOCTPOeH Mapalllelenimes.

HaiinnTte mmmHy BEICOTE! Hapasienennnea, OMyIIeHHYI0 Ha IpaHb, 00pa3soBaHHYIO
BeKTopaMH a H T .

4. Pemure 3amauy

Brrancinre momans tpeyronsHika ABC, ecmn 4(1,0.6 ). B(4.5.-2). C(7.3.4)
B IIpaBOM OPTOHOPMIPOBAHHOM pemiepe (0. &,. &,. & )- Haiignre DIINHY BEICOTEI

JaHHOTO TPEYTOIBHIIKA, OMYIIEHHOII 113 BepIIIHEI 4 Ha CTOpoHY [BC .
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5. Pemure 3amauy
B npaBoM OpTOHOPMIIPOBaHHOM penepe (O, g, ,. &, ) 3aXaHEl BEKTOPEI:

a)a(l. -3.2).b(3. L -2).2(2. -1 2):

6)a(7.4.6). b(2.1.1). ¢(19. 11. 17):

B)a(-3. 0,15), b(12. -8, —8). &(-4. -8, 2).

Brruncnnre cMemanHoe IIpOII3BEeHIIE 3TIX BEKTOPOB. IICHOHBB}T}I Pe3YIbTATHI BEI-

‘I[ICJ'IEHIEFI: IIpOBEpPETE, 6}’,[[}/'.[“ JIH KOMIITaHapHBI JAHHBIE BEKTOPHI. Ecmm BEKTOPBI HE
KOIITaHAPHBI, OIIPEOelIIITe HX OPIeHTAIIHED.

6. Pemure 3amauy
JaHEl  BeKTOpE 3(7_2_1) " 5(5_1__2) B OpPTOHOPMHIpOBAaHHOM Oaziice

e=(g. 7.5 ) TeOMETIPIIECKOTO BEKTOPHOTO mpocTpancTBa V. Haiimure:

a) |a| |5: 6)a-b: B, (3a-b). 1) cos£(2a+b. b-a).

Tema 1.4. Dnemenmol ananumuyeckou ceomempuu
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Pemute 3apauy
Hanmmre KaHOHITIECKOE, ITapaMeTPITIeCKIe I HpIIBeI[éHI{OE YpaBHEHIIA HP}IMOﬁ

a, KoTopas 3aaHa oonrnM ypapHeHneM 2X—31+7 =0 B HexoTopoM addHEOM pe-

repe (0.7 )

2. Pemute 3agauy
Hammre KaHOHITIECKOE, 06]]1&8 II IIPHBEICHHOS YPaBHEHIIA l'IpE[MOfI d, KoTOopad

J’.‘c =—1+1¢
3aJaHa TMapaMeTPHYEecKIMI YPABHEHISIMIT L . B HeKoTopoM addIHHOM
J! =2t .

penepe (0_51_51 )

3. Pemute 3amauy
Hammmmre obmiee ypaBHeHIe OIpaMoi d, TIPOXOJAIIel depe3 TOIKY M,(1.-3)

, y [x=2+8f, _

mapamienbHoll mpsamoll b, KoTopas 3amaHa ypaBHEHIEM: a) ]_ 5t 6)
y=-2f

# = 1.2;3., B) 9.T_1»'+19 :0 (Penep (0-51-9_: ) )
4. UccnenyiiTe B3aMMHOE PACTIONIOKEHUE JBYX MPSIMBIX
a) 2x+5y—2=0Hx+y+4=06) x—2y-1=0m4y—2x+2=0;

B) ¥y=3-6x H12x+2y—-5=0. (Penep (0.5.5).)

5. HamumuTe mapameTpuueckue M KaHOHMYECKHE YPaBHEHHS MPSIMOM, 3alaHHON OOITUMHU

YpaBHECHHUSIMH
[.t—_v —-z-2=0,

1.r—3_1’+:+4 =0.

6. Pemute 3amauy
Hammmnre ypaBHeHHe ILIOCKOCTH ¢ , IPOXOAAMIEI Yepes TOIKY M, (2.-10.-4)

NepreHIUKYyIIpHO BeKTopy M, M,, ecmm M, (0.-6.-8). M,(-2.-5.-9).
(O/m penep (0.7,.2,.2).)

7. Pemure 3amaqy
[Ipeanpustrie Kynmuio aBTOMOOWJIbL CTOMMOCTBIO 24 Thic. pyO. EskeromHas HOpMa aMoOpTHU3aIluu
cocrasinseT 10% ot uens! nokynku. Hanummure ypaBHeHue, onpeaesionee CTOMMOCTh aBTOMOOUIIS
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B 3aBUCHUMOCTH OT BpeMeHHU t, mocTpoiire rpaduk. Haitaure ctomMocTh aBTOMOOWIIS: a) uepes S JeT;
0) uepes 6 neT u 3 mMecsIa.

8. Pemmre 3amauy
Crpoc Ha HekoTOpbIil ToBap paBeH 10 exununam npu ueHe 300 py6. 3a mryky u 20 equHHULIAM MIPH
nene 280 py0. [locraBuiuk coriaceH mpoaarh 8 €IWHUIl TOBapa Mpu LeHe 84 py0. U 5 eAuHUI npu
nene 60 py0. Haiiaure Touky ppIHOYHOTO paBHOBECHSI.

9. Pemute 3amauy
(I-'Vylﬂ\'lll[ﬂ H3OePKEK MIPON3BOOCTBA IIITH IIMEET BILT _ (\) =30x+2100. I_[eHa 0olI-

Hoil mHsr 60 py6. Haiimire Touky 6e3yobrrounoctit. ITocTpoiite rpadukir.

Tema 1.5. Jluneiinvie onepamopul
®dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: PenieHue 3amaq
Bomnpocwi/3ananus:
1. SIBnsroTCS TM TUHEHHBIM BEKTOPHBIM IMPOCTPAHCTBOM CIIEIYIONINE MHOXKECTBA?

a)V :{f(x}‘f(.r):ao+al.r+az.‘c:. ay.Gy. ay € R};
a,
(258
o)V =< ? ||l@y, s, ER 3
a}?
@y 4y - @,
B)V ={| % O " Oy @, €R, i.j=Ln.
a};ll an: : am?

2. HaiinuTe 6a3uc U pa3MepHOCTH CIEIYIOIUX IPOCTPAHCTB
a) Vz{(xl.xz. X, ) ER"|x = 0}: &)V = {(.\q.xy....x”] €R'|x =x,= 0}:

B) V:{(-Tl-xz------‘]f) ER”"TI == :x”}'

3. BLISICHI/ITG, ABIIAIOTCA JIN JAHHBIC CUCTEMBI JIMHESHHO 3aBUCHMEIMH ?
a)a, =(LL1): @& =(L1.2): @ =(1.2.3):

6)a, =(4.0.1.-5): @, = (0.4.-5.-1): a, = (-1.5.4.0): @, =(5.1.0.4):
B)fi(x)=4-x: fi(x)=2x+3 fi(x)=6x+8

_ (1 =1 7 _(1-1). —_[11
pa=(47) =3 =)
4. Pemure 3amauy

IIC]’[OJ’EBS)’H OIpeneleHIe, JOKAaXKITe, 4YTO CHCTeMa BEKTOPOB § = ({Tl_ Ez . E, ) ., g

a, =(-2.3.0).a, =(2.-3.4). @, =(-2.0.-3), fABIeTCA Oa3UCOM B JINHEIHOM IIPO-

3 o
CTpaHCTBe R’ . Hatimirre KOOPINHATHI BEKTOPA P = (-4,3.-7) B 3TOM basice.

5. Halimute cOOCTBEHHBIE BEKTOPHl M COOCTBEHHBIC 3HAUCHHUS JMHEHHOTO OIeparopa,
MMEIOIIETO B HEKOTOPOM 0asuce MaTpUily

_ N 10 2 -1
(-12)\. -1-1) lo1 42
a)4~1—(3 1),5),1: 0_10], B)4d= 210 1
021 2-1-12

6. Pemute 3amauy

. . . -
Hafimure MaTpmmy 4,  JHHEHHOTO — omepaTopa @V —>V B 6aznce

1
—F — =
er:(el.ez.63],ecnrlaﬁaznce e:(e—l_g‘EE) martpmua 4 =2 1 -1/.aB
3
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7. Pemute 3amauy

CIpyKTypHas MaTpHIA TOPTOBIH TpeX CIpaH S, S, S; HMeeT BHI 4 =

Haf'I,I[IITe COOTHOMICHIIE HANIIOHAJIBHEBEIX JOXOIOE CIpaH 1A CﬁaHaHCIIPOBaHHOﬁ

TOPTOBIII.

8. HaitguTe 3anmac mpoyKTUBHOCTH MaTpPHIIbI

_(0.20.6
‘4_(0.9 0.3)

®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora

Pazoen 2. /luneiinoe npozpammuposanue

Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 2.1. I paghuuecxuti memoo
dopma KOHTPOJIs1/OLIEHOYHOE CPENICTBO: Perenue 3amau
Bomnpocsi/3ananus:
1. Pemure 3amauy

g =g~ t
5 _E_Z
h To1T6s
- = =
& = o o

| —aa | = | =
| =d | o= | =

)
I

| = |~

o

@®alpuka BBIMYCKAET CIMBOYHOE M UIOKOJAAHOE MOpokeHoe. JIJii W3rOTOBIEHUS MOPOKEHOTO
UCIIONIB3YIOTCSl JBa HMCXOAHBIX TMPOAYKTAa: MOJOKO M HAMOJIHHUTEIH, PacXoibl KOTOPbIX Ha 1 Kr
MOPOXKEHOTO M CYTOUYHBIE 3amachl MpuBeAeHbl B Tabmuie 1. M3ydyeHue pbiHKa cObITa mOKasalo,
CYTOYHBIH CIIPOC Ha CIMBOYHOE MOPOXKEHOE IMPEBBINIAET CIPOC Ha MIOKOJaJHOE He Ooliee yeM Ha
100 xr. KpoMe Toro, ycTaHOBJIEHO, YTO CIIPOC Ha MIOKOJIA[IHOE MOPOKEHOE He mpeBbimaeT 350 kr B
cyTku. Po3HuyHas 1ieHa 1 Kr cimBoYyHOTO MopokeHoro 16 py6., mokomagHoro — 14 py0. Kakoe
KOJTMYECTBO MOPOKEHOTO Ka)XXIOro BHJA JOJDKHA MPOU3BOAUTH (abpuka, YTOOBI JI0XOA OT

peanu3aiiy NpoayKIUH OblT MAaKCUMAJIbHBIM?

Hlexoxmbii Pacxon HCXOIHBIX OPOIYKTOB 3amac,
porykT Ha 1 Kr MoposKeHOTO r
. CanBo4HOE IMMoxko.1agaOE
Momoko 0.8 0.5 400
Hanonaurenn 0.4 0.8 365

2. Pemure 3amavqy rpaguuecKuM METOIOM
L(x)=3x+x, - max,
2x, +3x; <6,
ll‘t;_l —3x, =3,
520, x, =0

3. Pemure 3amaqy rpaguaeckuM METOIOM

L(x)=4x,+6x, —min,

J'_?m;1 +x, =9,
1%, +2x, 28,
x, +6x, 212,
=20 x =0

Ne 000006358
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Tema 2.2. CumnuexcHulil Memoo

®dopma KOHTPOJIS/OIIEHOYHOE CPpeacTBO: PenieHue 3amaq

Bomnpocsi/3ananus:

1. Pemure 3amaqy

[Ipeanpustrie pacmonaraer TpeMsi NPOW3BOJICTBEHHBIMU pecypcamu (ChIpbeM, O0OpYyIOBaHHUEM,
ANMEKTPOIHEPTHEH) W MOXKET OPraHu30BaTh MPOM3BOACTBO MPOAYKIMH JBYMS Pa3THYHBIMU
crocobamu. Pacxom pecypcoB 3a ofuH MeCSI] U OOIIUI pecype MpH Kaxa0M CIoco0e MPOU3BOICTBA
npuBefeHsl B Tabnuie. [Ipu mepBoM cmocoOe Mpou3BOACTBA MPEANPHUSATHE BHITYCKACT 3a OIWH
Mecsry 3000 wmsnmenuii, mpu BropoM — 4000 wum3genmii. CKOABKO MECSILEB MOJDKHO padoTarh
MPEANPUATHE KaXKIBIM W3 OTHUX CIOCOO0O0B, YTOOBI TPH HAJIWYHBIX pecypcax o00eCHeYnuTh
MAKCUMAJIbHBIN BBITYCK MPOAYKIIUH?

Pacxox pecypcos
Ilpon3BoacTBEHHBIE 3a 1 Mecan npu padore Oomui
pecypcenl 1-m 2m pecypc
CIocodoM cnocodoM
CrIpbe 1 2 4
ObopyaosaHHe 1 1 3
DIEKTPO3HEPrHA 2 1 8

2. Pemute 3aa4y CUMILIEKCHBIM METOAOM
L(x)=x,-3x,—5x;—x, —> max,
[ +4x, +4x,+x, =5,

L"i +7x, +8x,+2x, =9,
x20,/=14

3. 23. Pemute 3a7a4y CUMIUIEKCHBIM METOAOM
L(x)=3x,+5x,+4x, > max,
"3.‘(;_[ +4x, +2x, <9,
12x, +5x, +x, =8,
l.q +2x, +4x, 27,
X 2 0,j =13

Tema 2.3. J/[soticmeeHHOCMb 6 TUHENIHOM NPOSPAMMUPOBAHUU
®dopma KOHTPOJIS/OIIEHOYHOE CPeacTBO: PenieHue 3amaq

Bomnpocsi/3ananus:
1. Jlnsg gaHHOM 3a/auM COCTAaBbTE€ MAaT€MAaTUYECKYI0 MOJENb JBOMCTBEHHOM 3a/lauv U IO
PELICHUIO UCXOAHON HAaUTE ONTUMAJIBHOE PELICHUE IBOMCTBEHHOU
L(x)=x,+3x, +3x, —>min,
[x a0 +4xn+x, 22,

L“i —x;, +3x, 21,
x,20,j=14.
2. CocTaBbT€ MATEMaTHYECKYIO MOJEIb TBOMCTBEHHOW 3a/la4d U IO €€ PEHICHUIO HaauTe
ONTUMAJIBHOE PEIICHUE UCXOAHOMN
3
Lix)= E.\'l +2x, —» max,
"l‘c;_l +x,27,
1% +2x, =8,
ls.rq +4x, 212,
- F—17

x,20,j=12
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3. Pemute 3amauy

Jlia npousBoacTBa Tpex uzaenud A, B u C ucnonw3yrorcs Tpu Buaa cbipbs. Kaxk-aplii n3 HHX
ucrnonb3yercs B oobeMe, He npesbimaromeM 180, 210 u 236 kr. Hop-MbI 3aTpaT Ka)KJ0ro U3 BHIIOB
CHIpbSI Ha OJHO M3JEJIME W IIeHAa E€JUHMLBI W3AeTHi mpuBeneHbl B Tabmuue. OnpenenuTe IUIaH
BBIITyCKa M3/eIHHA, 00eCTIeYMBAIONINI MMOyYeHIe MaKCuMallbHOTO foxoaa. CocTaBbTe Ui JaHHOM
3a7a4d JBOWCTBEHHYIO U HAUJUTE:

1) onTUMaIbHBIN TIJIaH TBOMCTBEHHOM 3aa4U;

2) UHTEPBAJIbl YCTOMYMBOCTH JBOMCTBEHHBIX OLICHOK;

3) yBelnYeHHEe MAaKCHUMaJbHOTO JOXOJa IIPHU YBEIMUYEHUHU KOJIMUYECTBA CBIPbS 2-r0 U 3-ro BUAOB Ha
80 u 160 Kr COOTBETCTBEHHO U MPU YMEHBIIEHUH KOJIMYECTBA ChIpbs 1-ro Buaa Ha 40 Kr; olieHUTE
pa3fenbHOE U CyMMApHOE BIUSHUE 3TUX U3-MEHEHUN;

4) nenecooOpa3HOCTh BBEJCHUS B IJIaH MTPOU3BOJCTBA 4-T0 U3AEIHS, HOPMBI 3a-TPaT ChIPhs Ha OIHO
U3JENIME KOTOPOTO COCTABIISIIOT 2, 4 U 6 KT, a IieHa u3zenus pasHa 18 yci. en.;

5) onTUMabHBIE IJIAHBI MCXOIHOM U ABOWCTBEHHOM 3a7a4, €CJIM KOJIMYECTBO ChI-pbd 1, 2 1 3 paBHO
140, 250 1 240 Kr COOTBETCTBEHHO.

R

Buasl HopmMbl 3aTpaT ChIpbs HA 0JIHO H3TEIHE, KT
ChIpbS A B C
1 4 2 1
2 3 1 3
3 1 2 5
Iena n3gemma, 10 14 12
YCIL eI

Tema 2.4. Tpancnopmuas 3adaua
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Pemure 3apauy
Ha cknanax 4. 4,. 4; uMeroTea 3anace! npogykun# B kommdectse 90, 400, 110 1

cooTBeTcTBeHHO. [loTpedbutenu B,. B,. B, I0/IKHEI MOTYYHTE 5Ty IPOTYKLIHIO B

romuuecTBax 140, 300, 160 T cooTBeTcTBeHHO. HalinuTe Takoi BapHAHT NIPHKPEI-
JISHHA MOCTABIIMKOB K MOTPEOHTEMAM, IPH KOTOPOM CYMMA 3aTPAT Ha NEPEBO3KH
OBITa OBl MHHHMATBHOH. Pacxons! no nepeposke 1 T MpOSYKITHH 3aIaHEI MaTPHIIEH

(2 5 2)
51

BH,‘Z[R41
3 6 8)

2. Pemure 3amauy

CocTaBbTe ONTUMAJBHBIN IJIaH NEPEBO3KU IPY30B OT TPEX MOCTABIIMKOB C Tpy3amu 240, 40, 110 T k
yeTeipeM notpeduTessMm ¢ 3ampocamu 90, 190, 40 u 130 1. CtouMoCTH NMEPEBO30K SIUHUIIBI TPy3a
OT Ka)/I0Tr0 MOCTaBIIUKA K KaXXJI0MY ITOTPEOUTENIO 3a/IaHbl MaTpULien

Iy

7 13 9 8)
14 8 7 10
3 15 20 6

3. Pemute TpaHCHIOPTHYIO 3a/1a4y, 3aJJaHHYIO pacIpeieIUTEIbHOM Tabauen

b, 1 2 3 4
a >\ 70 30 20 40
1 90 1 3 4 5
2 30 5 3 1 2
3 40 2 1 4 2
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Tema 2.5. llenouucnennoe npocpammuposanue
®dopma KOHTPOJIS/OIIEHOYHOE CPpeacTBO: PenieHue 3amaq
Bomnpocsi/3ananus:

1. Pemure 3amauy

Jna yryameHns (pHHAHCOBOTO MOTOMKEHHA (PHPMA IPHHAIA PEllEHHE 00 YBeIHYe-
HHH BBIIyCKA KOHKYPEHTOCIIOCOOHOH MPOTYKIHH, JI1 9ero NPHEATO PEIIeHHE 00
YCTAHOBKE B OJHOM H3 IIEXOB JOMOIHHTEIBPHOrO ODOPYZOBAHHA, 3aHHMAIOLIETO

19 ,
? M mromann. Ha npHoDpeTeHHEe TOMOIHATENBHOTO 000pyIoBaHHA QHPMA BEI-

memmna 10000 yer. ex., mpH 3ToM OHA MOKET KYIHTb 0DOPYIOBAaHHE JBYX BHIOB.
IIpnobtperenne 1-ro xoMmiexTa obopygosanna l-ro uaa cront 1.0 yer ex.. 2-ro
BHIA — 3 yer. 1. [IprobpeTeHne ogHOro KOMIDIEKTA 0DOpYIOBAHHA 1-T0 BHIA HO3-
BOJAET YBEIHYHTE BEITYCK NPOIYKIUHH B cMEHY Ha 2 INT., 4 0JHOr0 KOMILIEKTa 000-
pyZoBaHHA 2-To BHOA — Ha 4 IMT. 3Had, 9To 411 YCTAHOBKH 0JHOIO KOMILIEKTa 000-

pynoBanua 1-ro Buaa Tpebyered 2 M~ mIomanw, a A1 0DOPYAOBAHHA 2-TO BHIA —

1M nnomanwu, onpenennte Takoii HAOOP JOMOTHUTEARHOIO 0DOPYIOBAHHA, KOTO-
PEIi JacT BO3MOMKHOCTD MAKCHMATIBHO YBEIHYHT BEITYCK IPOIYKITHH.

2. Haitnure 1enounciaeHHOE pelieHre Ceayomen 3a1aun

L(x)=16x, +9x, — max,
5%, +2x, <20,
Lt;_l +x;, <6,

x5 20, x, 20-meme.

3. Haligure 11e104NCIEHHOE PELLIEHUE CAEAYIOLIEH 3a1a4u

L(x)=x,-2x, +x; +3x, - max,
[ +12x, +4x;+x, =34,
]\3.‘(;1 +dx, +2x, +x, =22,

X, >0, j=L4-RTE.

dopma KOHTpOJIs1/01IeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora

Pazoen 3. /luckpemnas mamemamuxa
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 3.1. Dnemenmol meopuu MHONCECME
®dopma KOHTPOJIS/OIIEHOYHOE CPeacTBO: PenieHue 3amaq
Bomnpocsi/3ananus:

1. IlpuHagIEXUT JIK IIEMEHT a MHOXKECTBY A, €Cliu

Ne 000006358

a)a=lgtgl -lgtg2 -...-lgtg89", A=Z2;

3+42

6)H=m—2£. A=Ql
Bla=D, A=;

ra=624, A= {‘1-' EN[3neN:y" nerurcs Ha ]8} ;
Xa=02, 4={D};

€) d— TPeYIOIBHHE CO CTOpOHAMH 12, 15, 20;

3)4d = {.\'|.\'— TYIOYTONBHEbIH Tpeyrc:.ubﬂnli} ?

2. Hépﬁ"-IHC:IHI'é 3IIEMEHTEl MHOMKECTEA A, SClIH:

Yae
,—l <3
X +1

©) 4 —MHOKECTBO BCeX TPeX3HAYHEIX Tele(OHHEIX HOMEPOB, CYMMA
LH(P KOTOPBIX paBHA 3;

a)A={xER
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B) 4 — MHO¥ECTEO BCexX /efiCTBHTEN bHBIX 3HAYSHHIl @, IPH KOTOPBIX CHCTEMA

[—3 x+ay=>5,
HECOBMECTHA.

1[0 +6)x+3y="T.

2. Hatinure
AUB, AN B, A\B, B\ A4, 4, B, AAB, ecm:
A= {a,,{?,;’, 5}, B = {,{:;:,;),5,8,;'}, U= {a,ﬁ,;},&s,;',13:9;.',;{,,{;;1}

3. I[0Ka>1<me COOTHOLICHHA, HCIIOJIB3Ys TEOPCTUKO-MHOXCCTBCHHEBIC TOXICCTBA.

[IpounmtocTpupyiiTe UX Ha auarpaMmax Jusepa-BenHa.
a) AAB=(AuB)\(4nB);

04 \B)u(4AnB)=A.

4. Pemure 3amauy
VKakHUTE BCE CIOPBEKTHBHEIE OTOOPaKEHHA MHOKECTBA 4 = {1= 2, 3} Ha MHOXKe-

CTBO B = {a: b} . CyImecTBYIOT IH HHBEKTHBHEIE oToOpaxkeHua 4 B B?
5. TlocTtpoiiTe OWEKIMI0O MEXIy MHOXecTBaMH A u B, TO ecTh [IOKaXWTEe HX
paB-HOMOIIIHOCTb, €CIIU
a)d=[01], B=[7:11];
6)4 =[0:1), B=[0;+=);
T
B)A =[O.?l. B =(0;+=);

rA =[o;1]-: B=R;
o)A =(0;+x), B=(-m;+x).

Tema 3.2. Dnemenmul KOMOUHAMOPUKU
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Pemute 3apauy
1. CocraBbTe 3 MHOXKECTBA {2, 3,4, 5} BCEBO3MOXHBIC COYCTAHMS, PA3MEIICHUS U TIEPECTAHOBKH, a
TaKke 2-COYeTaHus C MOBTOPEHUSIMHU U 2-pa3MelieHus ¢ moBTopeHusMu. [lomcunraiite ux 4ucio,
HCIIONB3YS COOTBETCTBYIOIINE (DOPMYJIBL.

2. Jlokaxxute, 4TO

m! N\ E k
(mamysesmmy )= ——————:8) G, =C,p )

a) F 1 1 1 “m
My ey S 2

3. CxonpkuMHu crnioco0amMu (MapuipyTamMH) Kypbep MOXKET pPa3BeCTH IIECTh OJUHAKOBBIX
MOKYIOK MO IIECTHU PA3IMYHBIM ajipecam?

4. Kommanus U3 ceMH IOHOMIIEH U JIeCSITH JEeByIIEeK TaHIyeT. CKOJIbKO MMEETCsS BapHaHTOB
y4acTHsl AeByLIEK B KAKOM-TO ITAPHOM TaHIIE, €CJIM B HEM YYaCTBYIOT BCE FOHOLIN?

5. Pemure 3amauy
CronbKHMH crioco0aMu MOXHO pa3aarh 15 pasnbix koHder Mame, Jlame u Camie Tak, 9ToObI: a)
KOKJIbIH peOCHOK ToMydrsl mo 5 koHper; 0) Kaxaplid peOeHOK moiaydua rmo S5 koHder m Marne
noctanuck «benouka» n «Mmuiika Ha CeBepe»; B) KKl peOSHOK MOIYYHII 110 5 KOH(ET U KOMY-TO
u3 aereit nocranmch «benoukay n «Murmika Ha CeBepey; T') KaXAbld peOCHOK MOIYYHII IO 5 KOH(ET,
a «benmouka» n «Munika Ha CeBepe» 10CTaIUCh Pa3HbIM ACTAM?

6. CKOJIBKO PEILICHUI1 UMEET YPAaBHEHHUE B LIEJIbIX HEOTPUIIATEIbHBIX YU CIaX?

A X, X, =T

7. Pemute ypaBHEHHUE

-

CLy A2 —ax = (4 )

8. HOHB3y5ICB MCTOAOM TCIICCKOMMNYCCKOr0 CYMMHUPOBAHHUA, ITIOKAKUTEC, UTO
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”kl 1

a)z

_ no

)Z (5k— 4][5;c+1] TSnat
It —n=2

)Zr’(‘—l an(n+1)’

Tema 3.3. Dnemenmvl Mmamemamu4eckoll 102uUKu
®dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: PenieHue 3amaq
Bomnpocsi/3ananus:
1. CocraBbTe TaOMUIIGI HCTUHHOCTHBIX 3HAYCHUH I creaytomux Gopmyn JIB. Onpenenure
TUN yKa3zaHHBIX (popmymn JIB.
a)((xvz) vf]—»[mz\m\}'];
6) (¥ XAV)AYAZ > ¥

B)XWV ¥ —>[[.\:—}:] aﬁ]

2. O6nagaet a1 UCTPUOYTUBHOCTHIO JU3IBIOHKIIMS OTHOCUTEIIEHO UMILTUKAIIAN?

3. Jlokaxxute paBHOCHUILHOCTE (hopmyn A, B, ucrionb3yst TaGIUIIbI HICTUHHOCTHBIX 3HAUYCHUH,
eciu
A=(xAY)V(TAZ)v(FAZ). B=(IAT)v(xAz)v(yaZ)
4. lokaxure
HFAAB—C
Hr4A—(B—C)’
HAUHHTE JOKA3aTEIbCTBO ¢ JOKA3yeMoH (OpMy sl
Hxry—z)=(x=(y—2)):
_HFAWB.H B
0) —H 4 :
HCMOIB3yiTe IPaBHIo JOKA3aTEABCTEA OT NpoTHEHOro (XIIT);
HFAR(B—>C)uH C—D
®) HFA—(B—D) '

a)

5. JIokaxuTe, UCIOIb3ys TEOPEMY NEAYKLHUU U CIECACTBUS U3 HEe
a)Fxa(y— z)—> (xAy— £); HavYHHTE JOKA3ATEIBCTBO ¢ A, |:
6) Hx = ¥)—= ((¥ = y) > y); Hcnomssyiite B T0KasaTeTBCTBE A . ]

B)X, VHx — y)— X, TO ecTh JOKaXHTE X, J,x — V}-T.

6. Yka3aTh 001aCTh HCTHHHOCTH JIOTHUECKON (DYHKIIMH, CBSI3aHHOM C MpeIuKaTaMu
a) «x <y», ecaH x, yERY
0) «x > y», ecmm x, yE R2;
B) «YHCIO AenHTerel dHeIa X», e XEN.

7. JlokaxxuTe paBHOCHIHLHOCTD (bopMygI o
a) Vx4 (x) A VaB(x) =‘V‘.V[A[.\'] AB[.\']}:
0) vd (x Vad (x) = El‘ui[x]

8. Jlokakute 00IIe3HAYMMOCTh (POPMYJTBI
¥xP(x)—= P(y)

Tema 3.4. bynesvt pynxyuu
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemenue 3ama4y
Bonpocsi/3ananus:
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1. ToctpouB TaOGMUIBI MCTHHHOCTU OYNEBBIX (YHKIUH, NPOBEPHTE 3KBUBAJICHTHHI JIU
(bopMyIBL, NX peaTu3yIolme
(=

T,) —>([x2 2 ,Ts] —(x, G—)xs]] H A A% ) V(T —X)

2. Vcnonb3yss OCHOBHbBIE 3KBHUBAJIEHTHOCTH anreOpbl JIOTHKH, J0Ka3aTb 3KBHUBAJICHTHOCTD
(bopmyxn

(AT, VI AL)D((x, X ) > T AN, ) H(GA(TAT)Ox, ) Dy,

3. Ilo 3amannoit JIH® D ¢ nomomibto Mmetona bieiika moctpouts cokpaiieHnyto JJHD
D=3 v 3Tx, v,
4. Pemure 3amauy
[Toctpouts cokpamennyto JH® dyakuun f ¢ momormipio MuHUMM3UpYHOmEeH KapThl Kapho:
f(01010111)

5. Pemute 3amauy

TIpu kaxkux n pyHKmHA [ pHHAUIEKAT KiaccaMm 10 1 11
a)f=x,@x,®.Dx;

n-2

6)f = ,@1 (% = (% > X2))-

6. BBIACHUTD ABISETCS JHM cUCTeMa (YHKIUI MTOTHON
a)F = [.\)'.x v X®yayvyzv :_'c} :

6) F ={(0110).(11000011).(10010110)}.

7. SIBnsiercst mu cuctema QyHKIUN 6a3ucom?
F=[x>»x®pxvy}
8. IIpoBeputh, Kakue M3 KOHBIOKTOB MHOXECTBA A SIBIISIOTCS MMIUIMKaHTaMHu (yHKuuu f;

MPOBCPHUTH, KAKUC U3 UMIIJIMKAHT ABJISAIOTCA ITPOCTHIMU UMITINIMKAHTAMU (byHKI_[I/H/I f:
A:{.\'l.xl..x].fz} uf(1011)

Tema 3.5. Dnemenmol meopuu epagos
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Penenue 3ama4y
Bonpocsi/3ananus:

1. IToctpoiite rpad oTHOMICHHUS:
a) B3aHMHOH IIPOCTOTEL HA MHOXKECTBE f1.2.3.4.5.6};

6) «bompme» Ha MHOXecTBe {—4,-3,-2,-1.0.1}.

B) «DBITH peOeHKOM» HA MHOMKECTBE WISHOB CceMbH IBAHOBEIX
{oten Hran I1raHOBHY. MaTs Mapnsa MuxaiioBHa. 109k Bapeapa.

Jo96 BacHaHca, ceH @eodaH, cbIH BacHTHH} .

2. Pemute 3agauy
Ha ¢dakynsrere 1055 crynenToB. HekoTopble W3 HUX 3HAKOMBI JAPYT € APYroM. JloKaskuTe, 4TO XOTs
ObI y OIHOTO U3 HUX YHCJIO 3HAKOMBIX CPEIH CTYACHTOB 3TOTO (haKyJIbTeTa YETHO.

3. Pemure 3amauy
Tunepkybom HaseBaeTes rpad
H,=(V.E), tme V={0:1}", E={(x.y)|x.y ¥, d(x.y)=1}.
Hsobpasure rpadsr H,. H,. H,. H,. VEaXHTe THCIO HX BEPIIHH H pebdep.
4. Pemure 3amauy
Hane rpader Gy = (V.E ) H G, =(V.. E, ). H300pa:KeHHBIC HI:KE HA PHCYHKE.

BemonmuTe caegyromue omepaums Hag rpadamm: a) G uG,: 6) G NG, B)
G, xG,.

Ne 000006358 Crpanuria 22 u3 30



5. Pemute 3emauy
[Tycte TpeOyercss HAlTH KpaTdalIIuii MmyTh MEXIy IBYMs BEpLIMHAMHU B3BELICHHOTO oprpada, B
KOTOPOM MOTYT IPHUCYTCTBOBaTh JYyI'M OTPULIATENILHOTO Beca. Takas CUTyalusi MaJoOBEpOsiTHA B
IIPAKTUYECKOM 3ajadye, HO OHa BO3HMKAET B MaTeMAaTUYECKUX AJITOPUTMAax, UCIOJB3YIOUIMX HACHO
Kparyaiiero mnyTtd. [lokaxu-te, 4TO, €CIM OJHA BEpIIMHA IOCTHMXKUMaA u3 Apyro. To mus
CYIIECTBOBAHUS KpaT4aWIIero MyTH MEXIYy HHUMH JOCTaTOYHO, YTOObI B rpade HE CyIIeCTBOBAJIO
KOHTypa ¢ CyMMapHbIM OTpHULaTeIbHbIM BecoM. [IpuMenum nu anroput™m JleMKCTphl pU HAJIUYUU
Oyr oTpuuaresnbHoro Beca? AnroputMm @noliga-Yopuienna JUisi HaxOKIEHUS KpaTdallero myTd
HAXOAMT KpaTyalllue MyTH MEXIY BCEMHU MapamMH BEpPUIMH, a Takke paboTaeT MpU HAIMYUH AYT
OTpHLIaTEeNILHOTO Beca. Kak MmposBUTCS B ajdropuTMe Haludue B oprpade KOHTypa OTpULATEIbHOTO
Beca?

6. Pemure 3amauy
Haiinure mpumep rpada, koTopblid: 1) HE DJiJIepoB M HE TaMHJIBTOHOB, 2) 3#-JIepOoB, HO HE
raMUJIBTOHOB; 3) TaMUJIBTOHOB, HO HE DIJIEPOB; 4) SUJIEPOB ¥ TAMUIILTOHOB.

7. IMoctpoiiTe rpad 1Mo ero MaTpuile CMEKHOCTH

0 1

1
1
0
1

b
—

—_
L= I T

8. Pemmre 3amauy
ITokaxure, uro B anroputmax Kpackana, [Ipuma u JIeHKcTpbl, UCIONB3Ysl Pa3IUYHbIE BapUaHThI
BbIOOpA B CIy4asiX HEOIHO3HAYHOCTH, MOKHO ITOJIyYUTh BCE ONITUMAIIbHBIC PEIICHUS.

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

1 cemecmp, Ik3amen
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
Bonpocsl/3ananus:
1. Marpuna. Buasl Marpuil
2. OnpenenuTens U €ro CBOMCTBA.
3. OnHOpPOAHBIE CUCTEMBI JIMTHEWHBIX anreopandeckux ypaBHenuit (OCJIAY).
4. CucteMbl IMHEHHBIX anreOpandeckux ypaBHenuii (CJIAY)
5. ba3uc MMHEHHOro BEKTOPHOTO MPOCTPAHCTBA.

6. JIuHeitHbIE MO/IENIM AMOPTU3ALIUH U U3JEPIKEK

7. AHanuTHuYeckoe 3a/JlaHH€ BEKTOPHOTO TPOM3BEACHHUSA. BEKTOPOB B  IPaBOM
OPTOHOPMUPOBAHHOM Oa3uce
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8. ITepexon ot kanoHnueckor popmsl 3JII1 k crangapTHON (CUMMETPHYHON).

9. TeopeTUKO-MHOKECTBEHHBIE TOXJECTBA. 3aKOHBI HAEMIOTEHTHOCTU. ACCOIMATUBHBIE
3akoHBl. KoMMyTaTruBHBIE 3aKOHBI. J[UCTpUOYTHUBHBIE 3aKOHBI. 3aKOHBI MOTIOMICHHS. 3aKOHBI €
Moprana. CpoiictBa qonoiaHeHusi. CBOMCTBA TOXIECTBA

10. TlonmHommanmbHast Teopema. MeTonbl J0Ka3aTeIbCTBA OCHOBHBIX KOMOMHATOPHBIX
ToxecTB. Teopema 00 00IIeM peleHNH JTUHEHHOTO PEKYPPEHTHOTO COOTHOILEHHS 2-TO MOpsKa ¢
MOCTOSHHBIMU KO3 dunmrentamu. @opmyna bune

11. Teopema o marpuue cMexxHocTH Tpada. Teopema 0 KoIM4ecTBE HEOPHUEHTHUPOBAHHBIX U
OpPHEHTUPOBAHHBIX Irpad)oB Ha N BepUIMHAX. Teopema o MaTpuile NpUHAIEKHOCTH rpada. Teopema
0 (DYHKLIMHU pacCTOSIHUN MEXIy BEepUIMHAMU rpada.

12. Kputepuii sitnepoBoctu rpada. Teopema o ToM, Koraa rpag obaasaeT SiIepoBbIM MTyTEM.

13. Jlemma o pykomnoxarusix. Teopema o 4ncie HeYeTHbIX BepIIuH Jto6oro rpada. Teopema o
CYIIECTBOBAaHMHU BEPIIMH OJMHAKOBOI creneHu y rpada. Teopema o rpade Ha n BepIiMHaX, JABE U3
KOTOPBIX OJJMHAKOBOW CTENEHU

14. OcHOBHBIE TEOPEMBI IBOMCTBEHHOCTH U MX YKOHOMHUYECKOE COZIEP )KaHNE
15. I'paduueckuit metox pemenus 3J111.

16. Cumnnexc-meton pemenus 3J111.

17. Kputepuii 6eckoneuHocTu MHOKecTBa. Teopema Kantopa-bepuuireiina.
18. OcuoBHsle cBolicTBa JI3 u JIH3 cuctem BEKTOpOB.

19. BeiBomumocTh u3 tumnore3. ['mnorespl. [loHsATHA BBIBOJA M BHIBOAUMOW (POpPMYIBI U3
COBOKYIHOCTH runote3. CBONCTBAa BBIBOAUMOCTH U3 THUIIOTES.

20. ®opmynsl, noadopmyasl JIB U UX UCTUHHOCTHBIE 3HaueHUs. BeimomHumas ¢opmyina,
TaBTOJIOTHS, IpoTUBOpeune. PaBHocuibHbIe hopmyiibl JIB. Baxknelinue pagHocunsHOCTH JIB.

21. Pa3memienust ¢ orpannueHusiMu. PazOuenue Ha rpynnsl. HeompeneneHHsle ypaBHEHUS
CIIELMAJILHOTO BUJA.

22. Nnabeknwsi, cropbekius, Ouekius. PaBHoMmomHbie MHOKeCTBA. CBONCTBA paBHOMOIITHBIX
MHOXECTB. HarypanbHbIil psif, €ro n-eiii orpe3ok. KoHeuHoe MHOkeCTBO. MOIIHOCTh KOHEYHOTO
MHOKeCTBa. beckoHeunoe MHOkecTBO. CueTHOEC MHOXKECTBO U €ro cBoMcTBa. HecueTHOE MHOKECTBO
U ero cBoicTBa. MHOXECTBO MOIIHOCTH KOHTMHyyMa W €ro CBOWCTBA. MOIIHOCTh MHOXECTBA
(kapmuHanbHOe umncio). CnenctBus u3 TeopeMbl Kanropa-beprmireitna. CBoicTBa MOIIHOCTEH.
MHO0XeCTBO MOIITHOCTH TUIIEPKOHTHHYYMa. KOHTHHYYyM-THUIIOTE3a U TTapaOKCHI.

23. MuoxectBo. CrocoObl 3amaHus MHOXeECTB. UHCIIOBBIE MHOXeECTBA. I[10IMHOMXECTBO.
Bbynean MHOxecTBa. PaBHbIE MHOKECTBA. YHUBEPCATbHOE MHOKECTBO. [lycTOE MHOXKECTBO.

24. Kanonnueckas v cTanaptHas popMbl 3a1a4i TUHEHHOTO IPOTrPaMMHUPOBAHHUSL.
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25. Mopnens JIeoHTbEBa MHOTOOTPACIEBOM SKOHOMUKHU.

26. Metonsl pemenus CJIAY.

27. OTbICKaHUE OMOPHOTO IUIAHA. YCIOBHE ONTUMAIIbHOCTH.

28. Heopuentuposannslii rpad (rpad). Bepmmnsl rpada, MHoxkecTBO BepinH rpada. Pedpa
rpada, MHOXKeCTBO pedep rpada. OpueHTHpOBaHHKIHN Tpad, ero BepuHbl 1 Ayru. ['pad ¢ nemisamu.
[Tapannensubie pedpa rpada. Ilpocteie rpadsl. Crenens BepimuHbl Tpada. M3omupoBanHas,
BUCSYasl, YeTHAsI, HEYETHasl BEpUIMHA Tpada.

29. Anroputm Jlelikctpsl. Anroputm [Ipuma. Anroputm Kpackana.

30. Teopema o uucne pedep nepesa. Teopema Kamu

31. Pemnre 3anauy

B HekoTopoH oTpacms 4 zaEofa ERITYCKART 3 EHIA Opoiykumd. Matprma

(237)
_11=I i 3'1) 3'5) 3amaeT obBEMEl IPOAVKIHE Ha KaXIOM 23B0Je E NEPEOM KEapTamle, a
1213
302
marpuma B =1 _21 ; ;l— EQ BETOPOM; (Hwbj ] - 00BEMBI TIPOAYKITHE j-T'0 THIIA Ha i-
1524

OM 2aE0Jd¢ E NICPEOM H ETOPOM KE3apTamax cOOTEcTcTEcHHO. Hafimure: a) obmeMEr
NPOIYKLHMH, ©) MOpHPOCT OOBEMOE MNPOHIEOJCTEA EO ETOPOM KEapTame o
CpPAEHCHHI® C [CPEEIM II0 EHZAM IPOJYELHH H 33dE0JaM; E) CTOHMOCTHOE
EEIpaECHHE ERIIVINCHHON MPOIVKIHH 24 Moaroda (B JomaIapax). ecIH i — 3To Kypc
Jommapa [0 OTHOIIEHHED K PYOIIED.

32. Haiinute

_ (1 2)
r (10 -1y |
a) 34" —5B. ecom A= | B=1 0|:
2 3 2) |
(31
r (3 21 2)
6)A-4 . ecmm A= [
4 11 3)

33. Pemute 3amaqy

Ilycte npenmoxeHne H COpoC HA HEKOTOPEIA TOBAP ONPEIEI0TCA VPAEHEHHAMHE
p=x+100 1 p=—-2x+250.

a) Hafinpire TO9KY pPEIHOYHOIO PABHOBECHA.

©) Beur epenen manor, paesEsn 10 Ha egpmany npogyviums. Hafinpre HOoBVIO TOUKY
PHIHOYHOTO PABHOBECHA H JOXO0J TOCYIApPCTEa OT BEEISHHA 3TOT0 HATOTA.

E) Hanor ommn yaeoen. Hafizwre moxoz rocyazaperea. Momer me rocyzapereo
TIOTEPAT JEHbIH, VESTHIHBAA HATOT 7

1) [IpapuTenBCTEO MPENOCTABHIO CYOCHINIO, DABHVIO 3 Ha IHHHIY NPOIYKITHH.
HafiquTe HOBVIO TOYKY DBIHOYHOTO DABHOBECHA.

34. Pemute 3amaqy

Ne 000006358

Henmoassya onpegeleHde, JOKAKHTE, IT0 CHCTEMA BEKTOPOR S = (&, 4., &, ). TAE
@, =(-2,3,0),a =(2.-3.4), @, =(-2.0,-3). apmaerca ODasHCcOM E IHHeHHOM

IPOCTPAHCTES 33 - HafizuTe KoopanHATE BeKTOpa F = (—4.3,—7) B 3ToM DasHce.
6. IlpemmpuaTne eamyckaeT 4 eHga npomykune . B, E. F, B kommaecTrax 50,

80, 20, 120 egumm. TTpm 3700 HOPMEL pacxoa ChIPEA COCTABIIIOT COOTEETCTESHHO
7.3.3. 10 u 4 xr. OnpegennTte cyMMapHEIH pacxos ceIpea (5) H ero uwaMereHHe (AS)

T TmwreTaTmay prrmrera manTurtm B P P P oaaneoareroesoon 5 4 710
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IPH H3MEHEHHAX BEITYCKA NPOIYEIHH K, £, . £ COOTEETCTBEHHO D, -4, -2, 1U

em

35. Pemute 3amauy

Hafimure wsatpumy A muHefinoro omepatopa @:V —V B Basmce

[
. . 1 -1 1)
€=(g.g.¢

]=ec3m36a31~1cee=[§=§ ?,]MaIpHHa,{¢= 2 1 -1 .ae®
- 1

7, =25+7

Z=-35+25+4%

g
Il

bazHce

L)
AL

: G m:ee_\{]‘

36. Pemmre 3anauy

Ha ckmagax 4. 4,. 4, muverorca sanmackr nponykmss e koxaaectee 90, 400, 110 T
cooteercTeenHo. [Totpeburemu B, B,, B, NOIKHEI MOTYYHTE 3Ty IPOIYKIHID B

wommgecteax 140, 300, 160 T cooreercTRenno. Hafinure TakoH saprasT
TPHKPEILIEHHA IOCTABITHKOR K MOTPEDHTENAM, TIPH KOTOPOM CYMMA 3aTpaT Ha
TnepeBo3KH OBINa OB MuHHMaTEHOH. Pacxons! mo nepeposke | T mpogykumu

(2 5 2

“

3a7aHBI MAaTpHUEH BHAA | 41 5]
|13 6 8

37. Pewmnte 3amaqy

Bepro i, aro AC B | ecrm:
a).i:{.\'eR ¥ —5x+4= 0}= B ={.\-eR|.r‘ —Sx+4z o};
6)A={xeRx-220}, B={xe R|¥ -5x+420}?

38. Pemute 3amauy

TepedncIaTe 3eMeHTE MHOKeCTE Ax B, BxA4, 4*, ecmm A= {c; a’} .

B ={1.2.3.4} Hattmare [4xB|. [BxA|. |4].

39. CkonbkuMH crocobaMu (MapuIpyTaMu) Kypbep MOXKET Pa3BECTH IIECTh OJWHAKOBBIX
MIOKYTIOK IT0 IIECTHU pa3IndHbIM aapecam?

IMepeumscaaTe 3neMeHTE MHoKecTE A% B, Bx A, A%, ecnm A= {(‘= a’} .

B ={1.2.3.4} Hatimure |4xB|, [Bx4|. |4

40. B akBapryMe IJIaBAOT IISATh TEJIECKOIOB, TPH JKEMUYKHBIX TYpaMH | IIECTh 30J0TUCTHIX
comMukoB. Ciy4ailHbIM 00pa3oM BBUIABIHMBAIOT TPH PBHIOKA. CKOJBKUMH CIIOCO0AMH MOXKHO
BBUIOBUTB: @) TOJIBKO TEJIECKONOB; 0) JBE TypamMH M 30JOTHCTOIO COMHKA; B) XOTS OBl OJHOTO
COMMKa; T) HE OoJiee ABYX TypamMu?

TepedncIaTe 3eMeHTE MHOKeCTE Ax B, BxA4, 4*, ecmm A= {c; a’} .

B ={1.2.3.4} Hattmare [4xB|. [BxA|. |4].

41. B omHOM W3 OTAENOB HAyYHO-HCCIIEOBATEIIBCKOTO MHCTHUTYyTa paboTaer 67 UenoBeK,
npudeM 47 u3 HUX BIAACIOT aHIJIMUCKUM SI3BIKOM, 35 — HEMEUKUM, 23 — aHIIMHCKUM U HEMEIKUM,;
¢bpaniy3ckuii 3Ha0T 20 yenoBek, HeMeukuil U ¢paniy3ckuil — 11, ¢paHiy3ckuil 1 aHIIMACKUN —
12, Bce Tpu s3bIKa 3HAIOT 5 yesioBeK. CKOJIBKO YEIOBEK HE 3HAET HU OTHOTO U3 3TUX SI3BIKOB?

IMepeumscaaTe 3neMeHTE MHoKecTE A% B, Bx A, A%, ecnm A= {(‘= a’} .

B ={1.2.3.4} Hatimure |4xB|, [Bx4|. |4
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42. Vcnonb3ys NOJIMHOMHUANBHYIO TeopeMy Win OMHOM HbloTOHA, 3amuIimTe pas3iokKeHue
BBIPAKCHUI

T Y .
a)(2x"-3z) : S){L,—S.\‘ | B (x—2v+3—4u)
' X J
43. HaliguTe 4acTHOE pelICHHE JIMHEHHOTO PEKYPPEHTHOTO COOTHOIICHUS

a)a,., —3a,,—10a,=0, a =—4, a,=§;

0)a,.—5a,;+6a.,+4a,,-8a,=0.a =g =-1 ay=a, =1

44. Yka3zaTh 00J1aCTh HCTHHHOCTH JIOTHUECKON (DyHKIIMH, CBSI3aHHOM C MpeIuKaTaMu

a) «x = v, ecTH x, VERE:
6) «x > y», ecmH x, VE R

45. IloctpouTts u3 3anannoit JIH® ¢pynkuu ee CJIHD:

J=xvann VI,

46. MetonoMm HeompeneneHHbIX KO((GUIIMEHTOB HaWTH MNOAMHOMBI JKerankuHa s
byHKIHA

a) f=
6) £ =(0100).

47. Pemute 3apauy

Hcnonb3yst OCHOBHBIE SKBUBAJIEHTHOCTH ajlIreOpbl JIOTUKH, BBIPA3UTh 1) OTpHUIlaHKE, KOHBIOHKIHIO,
TU3BIOHKLINIO, CYMMY 110 MOJYJIO 2, SKBUBAJIEHTHOCTb, MMILIMKALMIO, cTpesKy [Iupca yepes mrpux
[leddepa; 2) oTpumanue, KOHBIOHKIINIO, AUIBIOHKIIUIO, CYMMY MO MOIYIIO 2, SKBHBAJICHTHOCTD,
umiumkanyio, mrpux Hleddepa yepes crpenky [upca

48. Pemnre 3anauy

BrIAcHHTE ABTASTCA TH cHCTeMA GVHEIHE F = {ﬁf‘fﬁ} MOTHOH, ecIH
A=lx =2 xx) = xx. £ =(1001100101100110)

LH=BVETG) 2 ox. fi=(x8x)5%.

Ecnm Aap1deTca OMHOH, TO HAHTH BCE DA3HCHL, COACPKAITHECA B HEH.

49. Pemnre 3a1auy
B enouHol rupisiHAe Kaxkaas skenras JaMIodka coequaeHa ¢ 10 kpacHbIMH, a KaxJaas KpacHas — ¢ 8
KeNThIMU. CKOJIBKO KPACHBIX U CKOJIBKO JKEJITHIX JIAMITOUEK B TUPJISIHAE, €ciii BMecTe ux 1807

50. Onpenenute TUIBI MapIIPyTOB B rpade, KOTOPbIA M300paKeH HWKE Ha PUCYHKE, €CIIH
JTAHBI CIIEAYIOIINE MAPIIPYTHI:

a)1-2-3-52-1:
6)1-4-3-5-2; 3
£)3-4-1-5-3;
£)1-2-5-1-4-3-52-3:
1)5-3-2-5-1-4.

(g9

1o~
51. Ioctpoiite nepeBo, 3a1aHHOE NocaeaoBaTenbHOCThIO [Iprodepa

a) {12.3.12.3}; 6) {2.3.4.5}

52. Pemnre 3amaqy
MO’XHO JIK 110 TOOEPEKbIO aToJIIa, UMEIOIIET0 KPynIyto (hopMy, TOCTPOUTH JEBITh TYPUCTHUECKUX
JIOMHUKOB T10J1 HOMepaMmu OT 1 10 9 Tak, 4TOOBI CyMMa HOMEPOB JIBYX JIOMHKOB IO COCEACTBY HE
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Jlenunack HU Ha 3, Hu Ha 5, HU Ha 77

53. Pemute 3amauy
N3o6pazute mockue rpadsr Ten [lnatona (rexcasap, okrasap). [Iposepsre dopmyny Ditnepa mis
KaXJI0T0 13 3THX rpadoB. M300pasute nyansHbie rpadsl 1 rpados ten [Tnarona.

54. Pemnte 3anaqy
ITycte TpeOyeTcss HalTH KpaTdalIMii MyTh MEXIy IBYMs BEpLIMHAMHU B3BELICHHOTO oprpada, B
KOTOPOM MOTYT IPHUCYTCTBOBaTh JYyI'M OTPULIATENILHOTO Beca. Takas CUTyalusi MaJoOBEpOsiTHA B
IIPAKTUYECKOM 3a7adye, HO OHAa BO3HMKAET B MaTeMaTUYECKUX AJITOPUTMAax, UCIOJB3YIOUIMX HACHO
Kparyaimero ImyTtd. JlOKakure, 4TO, €CIM OJHA BepIIMHA JOCTWXKMMAa u3 Apyrou. To s
CYIIECTBOBAHUS KpaT4aWIIero MyTH MEXIy HHUMH JOCTaTOYHO, YTOObI B rpade HE CyIIEeCTBOBAJIO
KOHTypa ¢ CyMMapHbIM OTpHULaTeIbHbIM BecoM. [IpuMenum nu anroput™m JleMKCTphl pU HAJIUYUU
Oyr oTpuuaresnbHoro Beca? AnroputMm @noliga-Yopuienna JUisi HaxOKIEHUS KpaTdallero myTd
HAXOAMT KpaTyalllue MyTH MEXIY BCEMHU MapamMH BEpPUIMH, a Takke paboTaeT MpU HAIMYUH AYT
oTpHLIaTEeNbHOrO Beca. Kak mposBUTCS B ajdropuTMe Haludue B oprpade KOHTypa OTpULATEIbHOTO
Beca?

55. 3agaua «ymakoBKa MHOXECTB» (hOpMYIUpyeTcs CIEeIyIomUM 00pa3oM: AJs JaHHOTO
ceMEeICTBa MOJMHOXECTB KOHEUHOTO MHOYKECTBA YCTAHOBUTE, CYIIECTBYET JIM B HEM IOICEMENCTBO
u3 k monapHo HemnepeceKarouxcs MOAMHOXKECTB. JIOKaKUTE, YTO «YIAaKOBKa MHOXKECTBY SIBISIETCS
NP-nonno# 3amayen.

56. Vcnionb3yst MEeTOIIbI TEOpUH TpadoB, pEIINTE CISAYIONIYIO 3a71a9y

L(x)=3x +x, —>max,
r -
|x +2x, =5,

|25 +x, €5,

3 =0.x, 20 - e,

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANnYeCKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. MatemaTtudyeckrue METObl U MOJIETH MCCIIEAOBAaHUS ONepaluii: yaeOHUK sl CTYJI€HTOB BY30B,
oOyuarommxcsi 1o crenuanbHoct 080116 «maremarnueckue METOIbI B SKOHOMHKE» W JAPYTUM
skoHOMUYEeCKUM crienraibHOCTIM / B. A. Konemaes, T. M. INaraymnun, H. W. 3anukun [u np.]; mox
penakiueir B. A. KonemaeBa. - Maremarnueckrue METOAbI M MOIEIM HCCIECIOBAHMS OIEpaluil -
Mocksa: IOHUTU-TAHA, 2017. - 592 c. - 978-5-238-01325-1. - Tekct: anextponusiii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/83033.html - Pexxum moctyma: mo moamnucke

2. EppomeeB H. M. UccnenoBanue onepanuii. B 2 yactsax. Y. 1. Jlunelinoe nporpaMMupoBaHue:
yueonoe nocobue / H. M. Ebpomees, E. B. Edpomeesa. - MccnenoBanue onepanuii. B 2 gacrsx. Y.
1. Jluneiitnoe mnporpammupoBanue - CaparoB: BysoBckoe o0OpaszoBanme, 2021. - 137 c. -
978-5-4487-0198-6 (u. 1), 978-5-4487-0839-8. - Tekct: snexrponubiii / IPR SMART: [caiiT]. -
URL: https://www.iprbookshop.ru/118468.html - Pexum moctymna: mo moamucke

3. Eppomee H. M. HccrnenoBanue omnepanmii. B 2 wactsax. Y. 2. DIeMEHTHI IEIOYUCICHHOTO
nporpamMmupoBanus: yuyebnoe nocodue / H. M. Edppomees, E. B. Eppomeesa. - HccnenoBanue
onepaiuii. B 2 wactax. Y. 2. DnemMeHTHl ILEIOYMCIEHHOTO IporpammupoBanus - Caparos:
By3zoBckoe obpaszoBanue, 2022. - 130 c. - 978-5-4487-0834-3 (u. 2), 978-5-4487-0839-8. - Tekcr:
snektpoHHbI // [PR SMART: [caiit]. - URL: https://www.iprbookshop.ru/120935.html - Pexum
JOCTYTIA: TI0 TIOJMTUCKE
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4. Epycanumckuii S. M. JluckperHast MatemMaTHka. Teopust M MPaKTUKyM: Y4eOHHK /715 By30B / 5.
M. Epycanumckuii. - 2-e u3f., crep. - Cankr-IlerepOypr: Jlaus, 2023. - 476 c. - 978-5-507-46767-9.
- Tekcr: anexrponusiii // U3narensctBo Jlanb: [caiit]. - URL: https://e.lanbook.com/book/319427 -
PexxuM nocrymna: 1o noamumcke

5. Kpemep H.II. [IpakTukym 1o BBICIICH MaTeMaTHKe AJs SKOHOMHUCTOB: Yd4eb. mocoOue yist
By30B / H.III. Kpemep, U.M. Tpumun, b.A. Ilytko; Kpemep H.IL., Tpummmn .M., Ilytko B.A. u 1p.;
[Ton pen. mpod. H. I1I. Kpemepa.. - U3garensctBo FOHUTU-TAHA, 2005. - 423 - 5-238-00459-1. -
TekcT: HemoCpeACTBEHHBIN.

Jlononnumenvuas rumepamypa

1. Kopanépa JI. ®@. JluckpeTHass MareMaruka B 3aj1adax: yueOHoe nocodue / JI. ®@. Kosanésa. -
JluckpeTHas mMareMaTHka B 3aaa4ax - MockBa: EBpaszuiickuil oTKpbIThIH HHCTUTYT, 2011. - 142 c. -
978-5-374-00514-1. -  Tekct: onekrponnwrii // IPR ~ SMART: [caiir]. - URL:
https://www.iprbookshop.ru/10660.html - Pexxum goctymna: mo moxmucke

2. Yaban JL.H. IlpakTuky™M 1o JUCKpEeTHOW MareMaruke: ydeOHoe mocobue. / JL.H. Yaban. -
MUUT'AuK, 2010. - 132 - TekcT: HENOCPEACTBEHHBIN.

3. I'pe3unra H. FO. Maremarudeckue MeTOIbI MCCIEAOBAaHUS ONEpaluii B YKOHOMHKE: yueOHOe
nocobue / H. 1O. I'peuna, M. H. MacrseBa, O. H. Cemenuxuna. - MaremaTnueckue METOJbI
HCCIIEJOBAHUS ONIEPALUK B SKOHOMUKE - MockBa: EBpa3uiickuil OTKpbIThIM HHCTUTYT, 2009. - 196 c.
- 978-5-374-00071-9. - Tekct: oanekrponnbii // IPR  SMART: [caiit]. - URL:
https://www.iprbookshop.ru/10773.html - Pexxum goctyna: mo moxmucke

4. JluneliHoe mporpaMMupoBaHue. TpaHcnopTHas 3ajgada. JluckperHas maremaruka. Teopus
BEPOSATHOCTEH W MaTeMaTHyecKas craTucTuka: ydeOHoe mocobue / B. C. Anpmnmnua, /1. H.
buxkmyxametosa, JI. B. Becenosa, I'. b. I'ypesinoBa, O. H. Tronenesa. - Kazans: KHUTY, 2017. - 84
c. - 978-5-7882-2189-2. - Texkct: snextponHbli // W3marensctBo Jlaww: [caiit]. - URL:
https://e.lanbook.com/book/138273 - Pexxum mgocTyna: 1Mo mojamnucke

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «AHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuwix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://www.iprbookshop.ru/ - Onnaitn 6ubaroTeka

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.
Ilepeuenv uHpopmayuoHHO-CNPABOUHBIX CUCTIEM
(0OHOGIEHUE BBINOTHAEHCS eXHCEHEOETbHO)
He ucnonb3zyercsi.
9.4. O0opynoBaHHe U TEXHMYECKHE CPeICTBA 00y4YeHUs
CMenIaHHBIN THIT

NHtepakTBHas MaHeN b - 1 mT.
MenoBas nocka - 4 1mr.
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ABtomaru3upoBaHHoe padouee mecto (APM) - 2 mT.
[TpoekTop - 2 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

OcBoenre  oOydaromuMmcsi  yu4eOHOW  AUCHMIUTUHBI  «MareMaTuueckoe  MOACITUPOBAHUE
MIPOM3BOJICTBEHHBIX IMporeccoB. CrnenuanbHble INaBbl MaTeMaTUKW» MpEIroiaraeT H3y4eHue
MaTepuajoB JAUCHUIUIMHBL Ha ayIWTOPHBIX 3aHATHSAX M B XOIE CAMOCTOSTEIbHOH paboThI.
AyIUTOpHBIE 3aHATHA TPOXOIAT B (opMe JIEKIMH M TpakTHUecKux 3aHATuil. CamocrosTenbHas
paboTa BKIIIOUaeT pa3sHOOOpa3HbIi KOMILJIEKC BUAOB U (POPM pabOThI O0YHAIOLIIXCS.
CamocrositenpHast paborta cryneHToB (CPC) mo3Bossier mpeaMeTHO BhIpa0OTaTh AHAIUTHYECCKUE
HaBBIKM, O0ECIEYUTh MMOHWMAHHE TEOPHUHM U MPAKTUKU, OOJiee OCO3HAHHO OTHOCUTHCS K YPOBHIO
cBoell mnpodeccuonanbHoil moarotoBkn. CPC  cmocoOCTByeT pa3BUTHIO HX MBICIUTEIBHOM
NesITeIbHOCTH, 00ECIeyrBaeT yCBOCHHE ONPEACICHHOIO y4eOHOTro Marepuajia M IpeloCTaBIseT
HEOOXOIMMYIO TOJTOTOBKY JJISi PEIICHUS KOHKPETHBIX IMPAKTHUYECKUX 3aj]ad, BXOIAIIMX B HX
Oynymue npodeccruonanbuble 06s3anHocTH. CPC HanpaBneHa Ha obecrieueHre MHIUBUAYaTU3AIIH
IIpU U3yYEHHUH Kypca, Ha pa3BUTHE CLIOCOOHOCTEN U BOZMOXKHOCTEH, Ha TIEPCOHM(UKAIIIIO KOHTPOJIS
3a KaueCTBOM OOy4eHHUs.

[Tpu moAroToBKE K MPAKTUYECKUM 3aHATHUSAM, PYKOBOJICTBYSCH IIJIAHOM U CIIMCKOM PEKOMEHIyeMOi
JTUTEPaTypbl, HEOOXOOUMO H3YyUUTh TEMY TaK, 4TOOBI MO KKIOMY M3 HPEAJIOKEHHBIX BOIPOCOB
CTYIEHT MOT JIaThb Pa3BepHYTHINA, OOCTOSTEIbHBIN OTBET.

BreaynuropHas camocTosiTenbHast paboTa CTyJICHTOB BKIIOYAET:

- paboTy HaJ KOHCIIEKTOM JICKIIHIA;

- MOJITOTOBKY K MPAaKTUYECKUM 3aHATHIM;

- BBITMIOJIHEHUE JJOMAIIHUX PA0OT K KaKJOMY MPAKTUYECKOMY 3aHSTHUIO;

- BeImoniHeHue NJI3;

- CaMOCTOSATEIBHOE U3YUYE€HHUE OTICIBHBIX T€M, maparpados;

- MOJITOTOBKY K AK3aMEHY.

JUist yCHenHoro 0OCBOSHHsI y4eOHOM TUCIMITIMHBI U JOCTHKEHHSI TOCTABICHHBIX Iiesieil He00X0aUMO
BHUMATEJIbHO O3HAKOMHUTHCS HACTOsIEH paboueil mporpaMMbl yueOHOM aucuumiiuHbl. Ee moxer
NPEACTaBUTh MPETOIaBaTeb Ha BBOJHOM JICKIIUN UM CAMOCTOATEIBHO OOyYaroMUACs UCIIOIb3YyeT
uHpopManuio Ha opunraibHoM VHTepHeT-caiite YHUBEpCHUTETA.

Crnenyer oOpaTHTh BHMMaHHE Ha CIIMCOK OCHOBHOW M JONOJHHUTEIBHON JIMTEPATypbl, KOTOpas
UMeeTcs B ANIEKTPOHHON OMONMMOTEUHOM crcTeMe YHHBEPCHUTET, Ha MpeularaeéMble MpernoaaBaTeieM
pecypcbl HHQOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTu MHTepHeT. DTa nHpopmanus HeoOxonuma
JUIsL CAMOCTOSITENIbHON PabOThI 00YYarOIIETrOCs.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M  aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3[J0POBbS TAKUX 00YUYaIOLTUXCS.
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