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HamnpasieHnue moaroToBku (CenuaibHOCTD)

01.03.02 IlpukiaagHasg MaTeMaThuKa 1 THOOPMATHKA

HanpasnenHocts (mpoduiib)

IIpuxkiiagaasg MaTeMaTHKa U UCKYCCTBEHHBIM MHTEJUIEKT

[IpucBauBaemas kBanudukanus (CTENEHb)
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®opma 00yueHus
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*Pabouast mporpaMMa IUCIHUIUIMHBI (MOYJIS) aJanTHPOBaHa JIJisi MHKIIFO3UBHOTO 00yUYeHHUs WHBAIUIOB U
JIUIL C OTPAHUYEHHBIMH BO3MOKHOCTSMH 37J0POBbS

Yemsounack 2025 r.
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MIMHOBPHAYKU POCCUN
\)} DenepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuumuinssl "JInHeHOE TporpaMMUpoBaHie” 10 HANPaBJICHUIO TIOATOTOBKHU (CIIEIUATBHOCTH)
01.03.02 "IIpukinagHas MaTeMaTHKa 1 HHpOpMaTHKa" HarpaBlIeHHOCTH (mpo¢mmo) [IpukianHas MaTemMaTnka u cTp. 2
uckyccrBeHHbll uHTEIUIeKT @I'BOY BO «Uenl'V»

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu obyuaromerocs, GopMuUpyeMble B pe3yIbTaTe OCBOCHUS JUCIUILTUHBI
(Mofty1is)

4. O0BeM JUCIUTUTHHBI (MOTYJIS)

5. CtpyKTypa u coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuroBble KOHTPOJIBHBIE BOIPOCHI U 3aJaHUS JUIsl IPOMEKYTOYHOM aTTECTAlNN

6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH(DOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "NHTepHet"
7.3. IlepeueHb nHPOPMALTMOHHBIX TEXHOJIOTUH

8. MaTepuanbHO-TEXHUUYECKOE 00ecTieueHrne JUCIUIUTMHBI (MOTYJIS)

9. Meroaunueckue ykazaHus JIJIsi OOy4arOIIMXCS 10 OCBOCHUIO TUCIMIUIMHBI (MOTYJIs)
10. CnenuaiibHble yCIOBUS OCBOCHUS AUCHUILIMHBI 00YyUYaIOIIUMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma nucuuruinas! "JIuHelHOE porpaMMupoBaHue” Mo HAaIPaBICHHUIO OATOTOBKH (CIIEIIMATBHOCTH)
01.03.02 "IIpukinagHas MaTeMaTuka 1 HHpopMaTHKa" HampaBiIeHHOCTH (npodmmo) [Ipukiagnas MaTeMaTnka u cTp. 3
uckyccrBeHHbll uHTEIUIeKT @I'BOY BO «Uenl'V»

1. HEJIX OCBOEHUMA JTUCHUIIINHBI

(bopMHpOBaHHE y CTYACHTOB 3HAHUH OCHOBHBIX ITOHATHUH, ONIpeeNICHUH 1 YTBEP>KACHUI JTMHEHHOTO IPOrpaMMHPOBAHHS, HABBIKOB
IIPUMEHEHUS 3TON TEOPUH Ul PELICHUs IPAKTUUECKUX 3a1ad.

Pe3yJILTaTI>I O6y‘IeHI/IH 110 TUCHUILUIMHE HAIIPaBJICHBI HA JOCTHXXCHUEC MHINKATOPOB COOTBETCTBYIOIINX KOMIICTCHITHI:

OIIK-3.1. meeT npencraieHne 00 H3BECTHBIX MATEMATHYECKIX MOJICIISX, IPUMEHSIEMBIX JUIS PELICHUS 3a/1ad B 00J1acTH
po¢heCCHOHANBHON IATEIBHOCTH

OIIK-3.2. I[eMOHCTpI/IpyeT YMEHUA NPUMEHSATDH U MO)II/I(bI/IHI/IpoBaTL MAaTEMAaTUICCKUE MOJCIIN UL PCUICHW I TPUKIIAIHBIX 3a1a4

OIIK-3.3. FiMeeT mpakTHYECKHil OTBIT MPUMEHEHUS U BBITTOJHEHUS MOIU(UKAIIMHA MATEMATUICCKAX MOJICIICH IS PeIIeHUs
MIPUKJIATHBIX 3a7a4

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OITOIL: b1.0.17

2.1 TpeGoBaHusl K NpeIBAPUTEILHON OAT0TOBKe 00y4aloLerocs:

Anrebpa

MCTOI[I)I OIITUMH3AIIUN

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, JJIs1 KOTOPBIX OCBOCHHE JAHHOM TUCHHMILIHHBI (MO}IyJISl) He00X0AMMO KaK npeamecreyromiee:

Teopus Urp u ucciea0BaHUE ONEPALUiA

3. KOMIETEHL AU OB YYAIOIETOCS, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI TN CLIATIJIMHBI
(MOJYJIS)

OIIK-3: CnocobeH npuMeHsITh M1 MOAU(UIIPOBATHL MaTeMaTHYeCKHe MO/IeJIM JIsl pellieHusl 3a1a4 B 00,1acTH
Npo¢eccHOHAIBHOM 1eITeJIbHOCTH

3HaTh:

Jnsa noctmxenus OIIK 3.1: 3HaTh pUMepbl TMHEHHBIX MATEMaTUYECKUX MOJIENIEH, IPUMEHAEMBIX AJIs pELICHUs IPUKIAJHbIX 33134

YMmern:

Hnsa nocrmxenus OINK 3.2: yMeTh NIpUMEHATH CTaHAAPTHBIE METOABI MATEMAaTHUECKOTO MOAEIUPOBAHMS IS pEIeHHs] MPUKJIIaIHbIX
3a1a4

Baanern:

I[J'If[ JAOCTHXKCHUA OIIK 3.3: BJIaICTh HABBIKAMH NPUMEHECHUA MATEMATUYCCKOTO MOACIIMPOBaHUA ITPU PEIICHUN IPUKIAAHBIX 3a/1a4

B pe3yabTaTe 0OCBOCHUA AU CHHUIIIMHBI oﬁyqamlum?icsl JOJIZKEH

3.1|3naTn:

3.1.1|onpenenenus, TeOpeMbl, TOAXOBI K PELICHHIO 3a/1a4 JIMHEHHOTO MPOrpaMMHPOBAHUS

3.2|Ymerh:

3.2.1|npuMeHATh MaTeMaTHUECKHE METOBI M MOAENH NIPU PEIICHUN KOHKPETHBIX 3aa4, PACCMaTPUBAEMBIX B paMKax
JUCLUTUINHBI

3.3|Baanern:

3.3.1 MNPUMEHCHHA MAaTEMATUYICCKOIO HHCTPYMEHTAapPUsA, UCTIOJIb30BAHUA MATEMATUYECKOTO A3bIKa 1 MaTeMaTHU4YeCKOU
CHMBOJIMKHU TIPU PCHICHUU MPUKIAAHBIX 3a1a4

© ®I'bOY BO «Henl'V»
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MHWHOBPHAYKHN POCCHU

YUPEXAEHUE BbICIIET0 00pa3oBaHuUs

DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE

«Yenabunckuii rocynapctBeHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuumuinss! "JInHEHOE TporpaMMUpoBaHue” 10 HANPaBICHUIO IOATOTOBKH (CIIEIUATIBHOCTH)

01.03.02 "IIpukinagHas MaTeMaTuka 1 HHpopMaTHKa" HampaBiIeHHOCTH (npodmmo) [Ipukiagnas MaTeMaTnka u cTp. 4
uckyccrBeHHbll uHTEIUIeKT @I'BOY BO «Uenl'V»
4. OFBEM JUCIIMIIJIMHBI (MOYJIS)
O6wasn TpyaoemMKoCcTb 43ET
Yacos o yueOHOMY Iutany : 144 Bunbr KOHTpOIsT B ceMecTpax:
B TOM YHCIIE :
aynuTopHsbie 3aHaTus : 50 3a4eThl C OLEHKOH 7
camocTosTeNbHas padora : 88,9
KOHTaKTHas pabora: 55,1
HUKP: 5,1
5. CTPYKTYPA U COAEP KAHUE JUCIIMIIJIMHBI MOOYJIS)
Kon HaumeHnoBanmue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | Yacos JlutepaTtypa
| 3aHATHSA [ Kvpc
Pa3nen 1. BBenenue B TeOpHIO JIMHEITHOT0 MPOrpaMMHIPOBAHUS
1.1 TTocranoBKka 3a1aun nuHeitHOTO TporpamMupoBanus (3JIIT). TIpumeps! 3amau 7 4 JIL.1J11.2 J11.3J12.1
(3aava o TIAHKPOBAHUY MPOM3BOJICTBA, 33/1a4a O PAllOHE MTUTAHUS, 33]]a4a O J2.2J12.3
packpoe, 3a/1a4a 0 MOCeBHOH rioraan). Pasnuunsie Gpopmsr 3amucu 3JIT1. 2132
Ilepexox ot onHOM Gopmel Kk apyroit /Jlex/
1.2 TTocranoBKka 3a1aun nuHeiHOTO TporpamMmMupoBanus (3JIIT). TIpumeps! 3amau 7 8 JIL.1J11.2J12.1 J12.2
(3agaya o IJIAaHUPOBAHUHU NIPOU3BOACTBA, 3a]a4a O PAILMOHE IUTAHUs, 3a/1a4a O J2.3
packpoe, 3a1a4a 0 HOCeBHOH utommaan). Pasmuuneie Gopmsr 3anvcu 3JIT1. 2132
Tlepexox ot oxHO#M Gopmsr k aApyroii /Cp/
Pa3nen 2. MeToapl penieHusi 32124 JJMHEHHOT0 MPOrpaMMHPOBAHHUST
2.1 Berinykibie MHOXKeCTBa. TeopeMa O BBITYKIION JIMHEHHOW KOMOWHAIIMN TOUEK 7 4 JIT.1 JI1.2J12.1 JI12.2
BBIITYKJIOT'O MHOXECTBA. BhINyK/10€ MHOTrOrpaHHOE MHOKECTBO. J12.3
I'paduueckuit MeTOx pelIeHNs 3aJa4u JIMHEHHOTO IporpaMMupoBanusl. /JIex/ 2192
2.2 Teopema o nonmyctumoit o6mactu 3JII1. Teopema 0 MHOXKECTBE ONTUMAITEHBIX 7 2 JIT.1 JI1.2J12.1 JI12.2
wianoB 3JII1. Kpaiinue Touku. @opMyIupoBKa TEOPEMBI O IPEACTABICHHUH. J12.3
OcHoBHasl TeopeMa JIMHEHHOTo porpaMmMupoBanus. /JIek/ 2132
2.3 TTonstie onopuoro rrana 3JII1. Teopemsbr 0 KpallHUX TOYKAX TOMYCTUMON 7 2 JIT.1 JI1.2J12.1 JI2.2
o6usactu 3JII1. 'eomeTpuueckuii cMbICT cuMILIeKC-MeToAa peutenus 3JII1. J2.3
TlocTpoeHne Ha4aILHOTO OMIOPHOTO IUTaHA B YaCTHOM cirydae. /JIex/ 21022
2.4 Cumnnexc-meros. Kpurepuii ontumansHocTd onopHoro ruiada B 3J111. 7 2 JIL.1JI1.2J12.1 J12.2
TIpaBuiio mepexo/ia K HOBOMY OMOpHOMY uiany. CuMILIeKkc-Tabnuua. J12.3
Ilepecuer cummuiekc-Tadbaui. AJITopuT™M cumIiekc-mMetoaa peuenus 3JII1. 21022
TeopeMa 0 KOHEUHON CXOAUMOCTH CUMILIEKC-MeTona /JIex/
2.5 Metox uckyccTBeHHoro 6asuca /Jlex/ 7 2 JI1.1 J11.2J12.1 J12.2
J2.3
01092
2.6 Pemrenne 3a1a4 TMHEHHOTO MporpaMMHUpoOBaHus cpeactsamu Excel /J1a6/ 7 4 JIT.1 J11.2J12.1 J12.2
J2.3
21092
2.7 Brimykisie MHOXKeCTBA. TeopeMa o BBITYKIIOH TMHEHHOH KOMOHHAIIMY TOYEK 7 10 | JI1.1J11.2J12.1 J12.2
BBIITYKJIOTO MHOXECTBA. BhIITyKi10€ MHOTOIpaHHOE MHOYKECTBO. J2.3
I'paduueckuii MeTON pelIeHHs 3aJa4l TMHEHHOTO TiporpammupoBanust. /Cp/ 21032
2.8 Teopema o momycrumoit oonactu 3JII1. Teopema 0 MHOKECTBE ONTUMAJIBHBIX 7 10 [ JI1.1 J11.2J12.1 J12.2
mwianos 3JII1. Kpaiinue Touku. @opMyIupOBKa TEOPEMBI O IPEACTABICHUH. J2.3
OcHoBHasl TeopeMa JIMHeHHOTo porpammupoBanust. /Cp/ 21032

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHN POCCHUA

\)} ®denepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
Y4PEXACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuuruinss! "JInHelHOE porpaMMupoBaHue” Mo HaIpaBICHHUIO OATOTOBKH (CIIEIIMATBHOCTH)
01.03.02 "IIpukinagHas MaTeMaTuka 1 HHpopMaTHKa" HampaBiIeHHOCTH (npodmmo) [Ipukiagnas MaTeMaTnka u

uckyccrBeHHbll uHTEIUIeKT @I'BOY BO «Uenl'V»

cTp. 5

29 [MonsTue onopuoro miana 3JII1. Teopemsbl 0 KpaHUX TOYKAX JOITYCTUMOM 10 JIL.1JI1.2J12.1 J12.2
o6mactu 3JII1. I'eomeTpuyueckuii cMBICT cUMILIEKC-MeToAa pemenus 3J111. J12.3
[TocTpoeHne HaYaIBLHOTO OTIOPHOTO TUIaHA B YacTHOM ciy4ae. /Cp/ 0192

2.10 |Merox uckyccTBeHHOTO Oasuca /Cp/ 8 JI1.1J11.2J12.1 J12.2

J2.3
01092
Paznen 3. IBoiicTBeHHOCTb B JIMHEITHOM IPOrpaMMHPOBAHHH

31 DKOHOMHUECKAst MHTEPIIPETalys 3a/1auu, IBOMCTBEHHOM K 3aaue 2 JI1.1J11.2J12.1 J12.2
IJTAaHUPOBAHUS MTPOU3BOACTBA. [IBoiicTBeHHas 3axa4a ais crangaptroit 3JII1 u J12.3
anroputM eé€ popmupoBanus. OCHOBHOE HEPABEHCTBO TEOPUH 2132
nBoiictBeHHOCTH /JIex/

3.2 JlocTaTouHbli MPU3HAK ONTUMAIBHOCTH /71 TAphl B3aMMHO JIBOMCTBEHHBIX 2 JI1.1J11.2J12.1 J12.2
3anau. GopMynHupoBKa MEepPBOi TEOpEMbI IBOMCTBEHHOCTH /JIek/ J12.3

2132
3.3 TeopeMa 06 onTUMAILHOM IIJIaHE IBOMCTBEHHOM 3a1aun. Bropas Teopema 2 JIL.1J11.2J12.1 J12.2
NBOIcTBEHHOCTHU. TpeThs TeopeMa ABOMCTBEHHOCTH. DKOHOMUUECKUI CMBICI J2.3
TEeOopeM JBOHUCTBEHHOCTH /JIek/ 21092
3.4 JIBoiCTBEHHBIH cUMILTIEKC-MeTO I /JIex/ 2 JI1.1JI1.2J12.1 J12.2
J2.3
D192

3.5 Konrponbnas padora Nel /Jlex/ 2 JIT.1 J11.2J12.1 J12.2
J2.3
D192

3.6 Perenune aBoicTBeHHBIX 3amay cpeactBamu Excel /JTa6/ 4 JIL.1J11.2J12.1 J12.2
J2.3
D192

3.7 BrinonHeHne BHIYUCIUTENHLHOTO MPOEKTA MO JMHEHHOMY IPOTpaMMHUPOBAHHUIO 4 JI1.1 J11.2J12.1 J12.2
/J1a6/ J2.3

D192

3.8 DKOHOMHUYECKass HHTEPIIPETANNS 33a]]auH, TBONCTBEHHOH K 3a7a49e 6 JIT.1 JI1.2J12.1 JI2.2
IUTaHUPOBAHUSA NPOU3BOACTBA. JIBolicTBeHHas 3aaa4a i cranaapTHon 3JII1 J12.3
anroput™ € popmupoBanus. OCHOBHOE HEPABEHCTBO TCOPHH 2132
nBorictBeHHocTH /Cp/

3.9 JlocTaTouHBIN IPU3HAK ONTUMAIEHOCTH JJISI TAPhl B3aUMHO JBOMCTBEHHBIX 6 JIT.1 JI1.2J12.1 JI2.2
3anau. GopmynupoBka nepBoi Teopemsl ABoiicTBeHHOCTH /Cp/ J12.3

01092

3.10 |Teopema 00 onTHMaIbHOM IUIaHE IBOMCTBEHHOM 3ana4yn. Bropas Teopema 8 JIL.1JI1.2J12.1 J12.2
JBONCTBEHHOCTH. TpeTbs TeopeMa 1BOMCTBEHHOCTH. DKOHOMUYECKUI CMBICI J12.3
TeopeM nBoicTBeHHOCTH /Cp/ 21022

3.11 |ABoiicTBeHHbIH cumiuiekc-meron /Cp/ 8 JIT.1J11.2J12.1 J12.2

J2.3
21092
Paznen 4. CnenuajbHble 321241 JHHEHHOT0 NPOrpaMMHPOBAaHUSI.
TpancnopTHasi 3aga4a

4.1 [TocranoBka TpancnoptHoii 3agaun (T3). Ocobennoctu T3. 3akpeiTas u 6 JIL.1JI1.2J12.1 J12.2
OTKpBITasi MOZIENN TpaHCIIOPTHOM 3anaun. [Ipusenenue otkpoiToit T3 k J12.3
3akpbiTod. Teopemsl 0 cBoiicTBax T3. BoIposkeHHBIE U HEBBIPOXKICHHBIC 21022
miansl T3. MeToabl IOCTpOeHHsT HaYalIbHOTO OIOPHOTO M1aHa T3
Meron noteHuuanos pemenus T3. AnropuT ynydiieHus niaaxa T3.

Ioustue nuxina. CHATHE BBIPOXKACHHOCTH IL1aHa. /JIex/
4.2 Kontponbnas padota No2 /Jlex/ 2 JI1.1 J11.2J12.1 J12.2
J2.3
01092
4.3 TpancnopTHas 3aJaya U 3aJa4u, CBOJIIMECS K TpaHCIOPTHOH /JIab/ 4 JI1.1J11.2J12.1 J12.2
J2.3
01092

© ®I'bOY BO «Yenl 'Yy




MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOEe
@ Y4PEXACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapcrBeHssii yausepeurer» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuumuinssl "JInHeHOE TporpaMMUpoBaHie” 10 HANPaBJICHUIO TIOATOTOBKHU (CIIEIUATBHOCTH)
01.03.02 "IIpukinagHas MaTeMaTuka 1 HHpopMaTHKa" HampaBiIeHHOCTH (npodmmo) [Ipukiagnas MaTeMaTnka u cTp. 6
uckyccrBeHHbll uHTEIUIeKT @I'BOY BO «Uenl'V»

44 Teopemsl o cBoiictBax T3. BbIpoxkIEHHBIE U HEBBIPOXKICHHBIE IIaHbI T3. 7 14,9 |JI1.1J11.2J12.1 JI2.2
MerTto/1p1 TOCTPOEHHUS HA4YaIBHOTO OMOPHOTO TaHa T3. MeToa moTeHIanos J12.3
pemenus T3. Anropur™m yinyumenus miada T3. ITonstue nukna. CHATHE 0192

BBIPOKACHHOCTH TuiaHa. /Cp/

Paznen 5. Unas koHTakTHasi padoTa

5.1 WnnuBuayanbHble KOHCYIbTaMu, Tekymmii koHTpons /MKP/ 7 51 |[JIL.1JI1.2J12.1 JI2.2
123
31 02

6. POHJI OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

KoHTposbHbIe paboThI
JlaGopaTopHbIie paboThI

Bomnpoch! [J1s OJATOTOBKH K 3a4eTy
Tect

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUSI U HHBIC MaTePHAJIbI ISl Te]cymei/i aTrecTanuu

OO0pasen KOHTPOJIBHOH PadOThI IPUBENICH B PUIOKEHUH

O6pa3zer 1abopaTopHOW pabOTHI IPUBEICH B MPHIOKEHUN

6.3. TunoBble KOHTPOJIbHbIE BONMPOCHI U 3a1aHUS JJI MPOMEKYTOUHOI aTTecTaAllUN

BOHpOCI;I JUISL IOATOTOBKH K 3a4€Ty

1. [ToctanoBka 3agaun muHeHHOTO TporpammupoBanus (3JIIT). [Ipumepst 3aad.

2. Pazimuunbie ¢popmsl 3anmucu 3JII1. Tlepexos oT oiHON QOPMEI K APYTOIL.

3. I'padudeckuii MeTOA pelIeHHUs 3aJa4y IMHEHHOTO IPOrpaMMHUPOBAHHUS.

4. Brinykiible MHOXeECTBA. TeopeMa O IepPeCeYeHUH BBIIYKIIIX MHOXKECTB.

5. Bomyxisle MHOXKeCTBa. TeopeMa o BBITYKJIOH TMHEHHON KOMOMHAIIMY TOYEK BBITYKIOTO MHOXKECTBA.

6. Brinykiioe MHOTOTpaHHOE MHOXKeCTBO. Teopema o gonyctumoii oonactu 3JIT1. Teopema 0 MHOKECTBE ONTHMANbHBIX TaHoB 3JIT1.
Kpaiinue Touku. @opMynupoBKa TEOPEMBI O IIPEICTABICHUU.

7. OcHOBHas TeopeMa JIMHEHHOT0 IPOrpaMMHUPOBAaHUSL.

8. ITonstue onopHoro wiana 3JII1. TeopeMs! 0 kpaiHUX Toukax qomycTumoil odnactu 3JIIT.

9. I'eomerpuueckuil cMmpica cumiuiekc-merona petenus 3JII1. IocTpoenne HauaIbHOrO OMOPHOIO IJIaHA B YACTHOM CIlydae.

10. Cummnnexc-mero. Kpurepuii ontumansHOCTH onopHoro mwiaxa B 3JII1.

11. Cummnekc-meron. IlpaBuio nepexoja K HOBOMY OIIOPHOMY IIIaHY.

12. Cumruiekc-tabnuia. [lepecuer cumriekc-Tabnui. Anroput™ cuMiuiekc-merona pemenus 3JII1. Teopema o koHeuHOU
CXOJMMOCTH CUMILIEKC-METOA.

13. MeTox MCKycCTBEHHOTO Oasuca.

14. DxoHOMUUECKAs MHTEPIIPETALM 3a1a4U, IBOHCTBEHHOM K 3a/1aue IaHUPOBAaHUs IPOU3BOJCTBA. J{BoliCTBEHHAS 3aJaya AJIs
ctanpaptHoi 3JII1 u anroputm e€ GopMHUPOBaHUSL.

15. OcHOBHOE HEPAaBEHCTBO TEOPUH ABOMCTBEHHOCTU. JlOCTATOUYHBIN IPU3HAK ONTUMAIBHOCTHU JUIS IIapbl B3aUMHO JABOMCTBEHHBIX
3ajau.

16. ®opMmynupoBKa epBOi TeOpeMbl ABOHCTBEHHOCTH. TeopeMa 00 ONTUMAIbHOM IUIaHE ABOMCTBEHHOM 3a1auu.

17. Bropas Teopema ABOHCTBEHHOCTH.

18. JIBOHCTBEHHBIN CUMILICKC-METOI.

19. ITocranoBka TpancnoptHoi 3anauu (T3). Ocobennoctu T3.

20. 3akpbITas U OTKpBITask MOJEIH TpaHCIOPTHOH 3anauu. [IpuBenenue otkpeiToi T3 K 3aKpBITOI.

21. Teopemsl o cBoiicTBax T3. BolposkaeHHbIE U HEBBIPOKACHHBIE MIaHbl T3.

22. MeTozapl HOCTPOEHUS HA4aJIbHOTO OOpHOro maaHa T3. Meroa noreHnuanos pemenus T3.

23. Anroput™m ynyduienus miuana T3. [lonarue nukna. CHATHE BBIPOKICHHOCTH IIJ1aHa.

OO6pa3sell TeCTOBBIX 3a1aHUI IPUBEICH B MPUIIOKCHUN

6.4. Kputepuu oueHuBaHus

Y4eOHbIM IIIaHOM 110 TaHHOH JUCLHUIUIMHE MPEJyCMOTPEH 3aUeT C OLEHKOH.

B Teyenue yueOHOTO cemMecTpa CTYASHTHI 3a KaXKbli BUI paboThI momydaroT 6amisl. Kpome 3Toro, Ha 3aueTe MakCHMaJIbHO MOYKHO
nonyuuts 20 6ayutoB. MiToroBast onieHka CKIJIaJbIBa€TCs U3 CyMMBI 0AJIOB, TIOJIy4Y€HHBIX 3a paboTy B CEMECTpe 1 32 OTBET Ha 3ayeTe.
3areM nosrydeHHasi cyMMa 0aJsIoB IEPEBOJMUTCS B OLICHKY. [Ipy 3TOM f0ITyCKaeTcst HOIy4eHHE CTYICHTOM
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aBTOMAaTHYECKON OIEHKH TOJIBKO I10 pe3yjibTaTamMm pa6OTI>I B CEMECTPE.

Habpannsie 6amns Ouenka

25-49 HEYOBJIETBOPUTEIBHO
50 - 69 YIOBJIETBOPUTEIBLHO
70-90 XOPOILIO

91 -100 OTJIUYHO

Hauuncnsiemblie 0amibl 3a BHIMOJTHCHUE TTAHOBBIX 3aZ[aHHﬁ

[ocenienue 3ansTuii - 10 6awioB

BrimosHeHne 3a1aHuid Ha 3aHATHAX - 5 6auioB
JlabopatopHas pabora Nel - 8 6aioB
JlabopaTopHas pabota Ne2 - 8 6aysioB
JlabopaTopHas pabora Ne3 - 16 Gamios
JlabopaTopHas pabota Ne4 - 8 6asioB
KounrpomnbHas pabota Nel - 25 GamoB
Konrtponbnas padota Ne2 - 8 6annos
CBOEBPEMEHHOE BBITIOJTHEHUE 3a/1aHui -12 6auioB

Kontponbnsie padota Nel comepkut 5 3amanuil, Kaxa0e U3 KOTOPBIX olieHuBaeTcs oT 0 10 5 6autoB. MakcuMallbHOE KOJIHMYEC TBO
6aJI0B, KOTOPOE MOKHO MOJTYYHUTh 32 BEpHOE BBIIIOJIHEHUE 3aJaHuii, paBHO 25. Ecnu 3aaHue BBIIOJIHEHO IPaBUILHO, TO OHO
oneHuBaercs S5 6ayuiamu. Eciu 3a1anue BBITOITHEHO € OIIMOKaMU, TO OalIbl CHU)KAIOTCS B 3aBUCHMOCTH OT KOJIMYECTBA IOMYIIEHHBIX
omm6bok. Ecnu momynieHa ogHa onmoOKa, TO 3[aHue OleHuBaeTcs 4 OautaMu, TOIMYIIeHB! JBe OUTHOKH — 3 OaiTaMu, JOMyIIeHB! TPH
01HI/I6KI/I -2 6annaM1/1. Ecnu 3aJaHUuEC BBITIOJIHECHO YaCTUYHO, HO BBITIOJIHCHHASA YaCTh 3aJaHUs HE COACPIKUT O]_I_[I/I6OK, TO OHO
OLIeHHBaeTCs 2 OaIaMy, €CIM BBIITOJIHEHA TIOJIOBHHA 33/1aHMs, U 1 6aioM, eCliM BBITIOTHEHO TPEThs YacTh 3aanus. Ecim pomynieHo
Gostee Tpex OMUOOK B 3aJaHUM WIN CTYAEHT BBIIIOJIHUII MEHEE TPETH 3a/laHus, TO 3a Hero oH nonydaeT 0 6amios.

KOHTpOHLHLIC pa60Ta No2 COACPIKUT 1 3aJaHuEC, KOTOPOC OLICHUBACTCA OT 0 10 8 6amtoB. Eciou 3aJaHUE€ BBIINIOJHECHO MMPaBUJIbBHO, TO
OHO OLICHHBACTCA 8 6ammamu. Eciaun 3a/1aHHUEC BBITIOJIHCHO C OH_II/I6K3.MI/I, TO OaJIbI CHIKAIOTCST B 3aBUCUMOCTH OT KOJIHYECTBA
JONYIICHHBIX OIIMOOK.

BrimosHeHre 3aaHuii Ha 3aHATHAX oneHnBaetcs ot 0 1o 5 6amwioB. Eciu 3aganue BBINOIHEHO MPABHIIBHO, TO OHO OIIGHUBAETCS 5
6amnamu. Ecnu nonymena ongHa ommoka, To 37aHKe OLleHUBaeTcs 4 OamiaMu, JOMYIIEHBI 1Be OMIMOKY — 3 Ga/ulaMu, JOIYILIEHBI TPU
omuOKy — 2 6ayulaMH, JOIMYIIEHbI YeThipe omKOKH — 1 6amtoM. B ocTanbHBIX ciydasx cTyleHT norydaet 0 6amios.

KauecTBo BBINIONTHEHHOH 1Ta00paTOPHOI pabOTHI OlleHUBaeTCs B Oasuiax. st HorydeHusl MaKCHMaJIbHOTO KOJIMYECTBA 0aylioB
HE00XOTMMO BBITIOJHUTH BCE 3a1aHUs TJabopaTopHOi paboThl 0e3 OMIMOOK B YCTAHOBJICHHBIC CPOKH, TIOJTOTOBUTH OTYET 110
nabopaTopHOii paboTe, OTBETUTH HA BOIIPOCHI MPETOAaBaTeNsl BO BpeMs 3aIlUThl paboThl. YaCTHYHOE BBINOJHEHUE 3alaHUH,
OTCYTCTBHE OTYETA, JOMYIICHHBIC OIIMOKH MPU UX BBIMIOJIHEHUH MU ITPH OTBETE HAa BOTPOCHI MPENOABATENs IPHUBOAT K CHUKCHHUIO
KoJIn4ecTBa 0ayuioB 3a JabopaTtopHyto paboTy. Otuer 1o jaboparopHoi paboTe JOKeH ObITh 0OPMIIEH B COOTBETCTBHU C
TpeOoBaHUAMHU 110 0OOpMIIEHHIO PabOT CTYICHTOB, YKa3aHHBIX B METOAMYECKUX YKA3aHHUAX HA CAWTE MATEeMaTHYECKOTO (aKyJbTeTe.
MakcumManbHOe KoJIuecTBo 0aioB (4 Oana) 3a oTYeT 1o J1abopaTopHOi paboTe CTYIEHT MOIydaeT, €ClI CTPYKTYpa OT4eTa 1
IpaBuiIa ero opopmiIeHUs He HapylieHbl. OTKIIOHEHHS OT YCTAaHOBJICHHBIX TPEOOBAaHUH MPUBOAMUT K CHUYKEHUIO KOJIMYECTBA OaIIOB.
[Ipu 3amuTe OTYETOB KKIOMY CTYJIEHTY IIpelaraeTcst OTBETUTh Ha HECKOJIBKO BOIIPOCOB IO TeMe J1abopaTopHOii paboTHl,
MO3BOJISIFOLIMX OLEHUTH CTENICHb CAMOCTOSTEIbHOCTH BBINIOJIHEHHOH paboThl. Eciu CTYAEHT 3aTpyaHSETCSI OTBETUTh Ha OJIUH MJIH
HECKOJIBKO TPE/TIOKEHHBIX BOIIPOCOB WX JIOITYCKAaeT OUIMOKH IPH OTBETE, TO KOJUYECTBO OAIIOB 3a 1a00paTopHyIo paboTy MOXKET
OBITH CHIDKEHO.

Ha 3auerte cTynenTs! BoinonHAOT TecT. [IponomkurensHocTs 3aueta — 60 MunyT. CTyneHT BeinoaHser 20 TecToBbIX 3afanuil. Eciu
3alaHKe BBIIOJIHEHO NIPABUIIbHO, TO OHO OLiEHUBaeTcs 1 GaymuioM.

7. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOLY JIA)

7.1. PekomeHyeMasi JuTepaTypa

7.1.1. OcHoBHas JuTEpaTypa

ABTOpLI, COCTaBUTCIIN | 3armaBue | HSﬂaTeJ'H)CTBO, romg | Pecypc
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ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI1.1 |T'opmau b. A. Uccnenoanue onepanuii Cankr- [lerepOypr 3BC
(https://e.lanbook.com/book/211085) : Jlanb, 2022
JI1.2 |Pxesckuii C. B. Uccnenoanue oneparuil Cankr- [lerepOypr 3BC
(https://e.lanbook.com/book/213248) : JTanp, 2022
JI1.3 |Tpymxos A. C. HUccnenoanue onepanuid. Tom 1. JIuneitHoe nporpammuposanue:  |Cankr- [TetepOypr 9BC
y4eOHUK /711 BYy30B : Jlanb, 2023

(https://e.lanbook.com/book/327023)

7.1.2. lonoJIHUTeIbHAS JIUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |Illenexosa JI. B. MeTonbl ONTUMAaIIbHBIX PEICHUH Cankrt- [TerepOypr 9BC
(https://e.lanbook.com/book/209813) : JTanp, 2022
J12.2 |Ammanos C. A, Teopust onTUMU3aLUY B 337a4aX U yIPAKHEHUAX Cankrt- [TerepOypr 9BC
Tumoxos A. B. (https://e.lanbook.com/book/210911) : Jlanb, 2022
JI2.3 |Tpyxaun A. A., JIuneitnas anreOpa u TMHEHHOE IPOrpaMMUPOBaHHE: yaeOHOE Cankr- [TetepOypr 9BC
Kosrynenko B. I'. nocobue : Jlans, 2022

(https://e.lanbook.com/book/212519)

7.2. IlepeyeHnb pecypcoB HH(OPMAIMOHHO-TeJIeKOMMYHHKAaMOHHO¥ ceTn "UHTepHeT"

D1 |KubGepJlennnka - Hay4dHas JIeKTpOHHas Oubmmoreka (Kypuaisr) http://cyberleninka.ru

32 |EnuHoe okHO mocTymna K HHQOPMAIIMOHHBIM pecypcaM [DnekTpoHHsIH pecypc] : caiit / ®TAY T'HUN UTT «udopmukay. —
Mockga, 2005 — . — URL.: http://window.edu.ru/

7.3 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpamMmmHoOe oGecnieyeHue

LMS Moodle

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Hayunas snextponnas 6ubnmoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas snekrpoHHas
6ubnmoTeka : caift. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctymna: s 3apeructpup. noib3osateneii. — Texer :
3JIEKTPOHHBIN.

2. PedeparuBnas 6a3a no marematuke MathSciNet (https://mathscinet.ams.org/mathscinet/) Mathematical Reviews (MR) :
pedepaTuBHas 6a3a manubrx / American Mathematical Society. — URL: http://www.ams.org/mathscinet/. — 53. pyc., anri. — Pesxxum
Joctyna: Uit 3apeructpup. noias3zoBateneii Yenl'Y. — Tekcr : aneKTpOHHBIN.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCHUIIJIMHBI (MOAYJIS)

Jlns peanuzanuy AMCHUILIMHBI HCHIOJIB3YIOTCS yueOHbIe ayAUTOPUH IS IIPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA, TPYIIIIOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTALNH, TEKYIIET0 KOHTPOJIS ¥ IPOMEKYTOUYHON aTTEeCTAalluH, KOMITBIOTEPHBIC KJIACCHI IS IPOBEIICHHS
71a00paTOPHBIX PadoT, a TAaKKe MOMEIEHHUS I CAMOCTOSTEILHON paboTHI.

Y4eOHble ayJUTOPUH YKOMIUIEKTOBAaHBI CIICLIMAIM3UPOBAHHOM MeOelbio (T0Ipa3yMeBaeTCs HAIMYHE CTaHAAPTHBRIX pabouux
(MOCaIOYHBIX) MECT) M TEXHUUECKHMH CPEICTBAMU 00y4eHHs (MIePEeHOCHOE  / WM CTAllMOHAPHOE MYITETUMEINIHOE 000pyIOBaHHUE:
9KpaH, HOYTOYK, ITPOEKTOP).

Jliis mpoBeieHNsI 3aHATUI JIEKIMOHHOIO TUIIA NIPEJIararoTcsl HabOpb! JEMOHCTPALMOHHOTO 000PYAOBAHUS U yu4eOHO- HATTISIHBIX
noco6uit (MyJIbTUMEIUHHBIC IPE3EHTalNH [0 OTAENBHBIM TeMaM, PUCYHKH, TaOJIUIbI, CXEMBI  T.J).

[Tomerienust 111 CaMOCTOSITENBHOM PabOThl 00YHAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM C IMOJIKIIOYEHHEM K CETH
"HutepHeT" U 00ecrieyeHreM IOCTYIa B AIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA

9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

VueOHbIM IIIAHOM 110 JAHHOH JUCHUIUIMHE CaMOCTOsITeNbHas pabora cTyneHToB. CaMocTosTeNbHas paboTa MPOBOAUTCS C LEIbI0
yrITyOJIeHHs 3HaHUH 110 AUCIUILIINHE U MPEeyCMaTPHUBAET:

* IpopabOTKy TEOPETUUECKOr0 MaTepHaa 1o ydeOHUKaM WU KOHCIEKTY JIEKIUH ¢ 00s13aTeIbHbIM pa300pOM MPUBEICHHBIX
PUMEDOB;
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* OJITOTOBKY K JIAOOPATOPHBIM  3aHSTHSIM;

* HOArOTOBKY K C/Iaye 3a4era.

Ipu mIaHUPOBAHUH BPEMEHH HA CAMOCTOSATENbHYIO paboTy CTyJeHTaM HEOOXOJMMOT0 MPEAYCMOTPETh PEryISPHOE MOBTOPEHHE
NPOMICHHOro MaTeprana. TeopeTnyeckuii MaTepua, 3aKOHCIICKTUPOBAHHbIN Ha JIEKIHAX, HEOOXOAUMO JOTMONHSTH CBEICHUSAMH H3
JIUTEPATYPHBIX HCTOYHHUKOB, TPE/ICTABICHHBIX B pabodeil mporpamme.

B ciyvae mpUMEHEeHUs MIPU U3YYSHUH JUCIMILUTMHBL QJICKTPOHHOTO 00YUCeHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIO THI
obmuieHre 00yJarOIIUXCsI ¥ IPETIOAABATENSI OCYIIECTBIISICTCS B PEKUME PEaIbHOTO WITH OTJIOKEHHOTO BPEMEHH, TIPH 3TOM
HCIIOJIB3YIOTCS] BO3MOKHOCTH CHCTEMBI JIUCTAHIIMOHHOTO 00yuenust Moodle u snexTponHast moura.

BoJibIyro 4acTh BpeMeHH 00y4aroIiecst CaMOCTOSITEILHO PaboTatoT ¢ y4eOHO-MeToqnIeCKuMH MaTepuaiaMu. CTyICHTH HMEIOT
BO3MOKHOCTh KOHCYJIBTUPOBATHCS C MPEMOIaBaTENIeM IO BCEM BOIPOCAM, BOZHHKAIOIIUM B XOJIE€ CAMOCTOSTEIEHON PadoThI,
MTOCPEICTBOM DJIEKTPOHHOMN ITOYTHI, COOOIIEHHI CHCTEMBI QUCTaHIIMOHHOTO 00yvyenus Moodle.

Jocryn oby4aromerocs K y4eOHBIM pecypcaM B peKHUMe OTI0KSHHOTO BPEMEHH, CAMOCTOSITEIIEHOM pabOTHI OCYIIECTBIIETCS Yepes3
ceth MHTEpHET B yIOOHOM [UTSl HETO MECTE, BPEMEHHU U TeMIIE.

ITpu 0Oy4eHuH JIuI ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSMH 3[J0POBbS 3JIEKTPOHHOE 00yUeHHe, UCTaHIMOHHBIE 00pa30BaTeIbHbIE
TEXHOJIOTHH IIPeyCMAaTPHBAIOT BO3MOXKHOCTB ITpHUeMa-Tiepeiadll HH(GOPMAIUHU B JOCTYITHBIX AT HUX (GopMax.

Peanuzanyst AUCUUILIMHEI C IPUMEHEHUEM 3JIEKTPOHHOT0 00ydeHHs, TUCTaHIIMOHHBIX 00pa3oBaTeNbHbIX TeXHOI0THi (anee — D0,
JOT) ocymectBaseTcs Ha oCHOBaHUU «I10JIOKEHUS 0 peanu3allii OCHOBHBIX U AONOJHUTEIBHBIX 00pa30BaTeIbHbIX IIPOrPaMM ¢
HIpHMEHEHUEM JIIEKTPOHHOTO 00YUeHNMS U TUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHIT B (peiepambHOM TOCyIapCTBEHHOM
610/DKETHOM 00pa30BaTEILHOM YUPEXKICHUH BhICIIEr0o 00pa3oBaHus «Helsi0MHCKUM rocyJapCcTBEHHBIN yHUBEpcUTeT», «IlomoxeHus
0 TOpsIKE 3a4eTa 00YJaOIIIMCS II0 OCHOBHBIM IPO(ecCHOHANTBHEIM 00pa30BaTeIbHBIM IIPOTPaMMaM BBICIIIETO 00pa30BaHMS B
OI'BOY BO «Yenl'Y» pe3yabTaToB OCBOCHUS B OPraHU3aLUX, OCYLIECTBILIIONIMX 00pa30BaTEIbHYIO IeSITeIbHOCTh, YUeOHbBIX
HpeIMEeTOB, KypCOB, JUCIHILTHH (MOIYIEH), MPAaKTHK, JOTIOTHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM» HOCPEACTBOM IIEKTPOHHOH
uHpopmaronHo-o6paszoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciydasx (Gopc-Maxop U T.11.) IpU
peanmsauu 00pa3oBaTensHO AesTensHOCTH ¢ mpuMenerneM D0, JJOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOJSIINE B IepedeHb
AJIEKTPOHHOHM HHPOPMAIIMOHHO- 00pa30BaTEILHON CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBoeHMe IMCIMIUIMHBI MHBAJIMJAMHU U JIMIIAMHU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbsI OCYILIECTBIISIETCS C UCIIOJIb30BaHUEM
CHEUHATbHBIX TEXHUYECKUX CPEACTB M HH(OPMAIMOHHBIX TEXHOJOIUl, MPEeNOCTaBIseMbIX PecypcHbIM yueOHO-METOAUIECKUM
LHEHTPOM IO OOYYSHHIO WHBAJIHIOB M JIMI C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'yY mo 3ampocy oOydaromierocs
(MOOMIIBbHBIE CIIEIMAbHBIE TEXHUYECKHE CPEACTBAa A JMI[ C HApyHIEHUSAMH 3pCHUS M C HapYLIICHUEM CIIyXa, acCHCTHBHBIE
HH()OPMAIOHHBIE TEXHOJIOTHH).

IMpu HeoOXoauMOCTH IJIs OOy4arOLIMXCS C HapyLICHUSIMU 3peHHs Ha padodyMx MecTaxX MJIsi IPOBEACHMS INPAKTUUECKUX WIH
11a00paTOPHBIX 3aHATUH yCTaHABIMBAETCS CIIENMAbHOE IpOrpaMMHOe obecrieueHue (IporpaMma pedeBOil HaBUTALMH, peueBbIe
CHHTE3aTOPbI, SKPaHHbIE JIYIIBI).

B yuebnble aynuTopun obecrieuyrBaeTcsi OECIPENsITCTBEHHBIH TOCTYI Ui 00y4aromUXcsl ¢ MHBAJIMIIHOCTBIO U C OTPaHUYEHHBIMH
BO3MOJKHOCTSIMH 3[J0pPOBbs. B ka0l aynuTopynu, rae o0ydaroTcsi HHBAIUBI U JMLA ¢ OTPAaHUYEHHBIMI BO3MO>KHOCTSAMH 3JI0POBbS,
IpeyCMaTPUBAETCS COOTBETCTBYIOLIEE KOIUUECTBO MECT Ul OOYUAIOMIUXCS ¢ YU€TOM HapYIIEHHUI UX 310POBbS.

Jlng ocBOGHMs IOUCUUIUIMHBI MHBAIMIAM M JIMIAM C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 370pOBbsSl IPENOCTaBIISAETCS JOCTYN K
MeYaTHBIM UCTOYHUKAM, UMEIOIMMCS B HaydHOl Onbnunoreke Yenl'V, ¢ momomipo crienuanbHbIX TEXHUYECKUX CPEICTB; AOCTYII C
MOMOIIBIO CNENUANbHBIX TEXHMYECKUX M MPOTPaMMHBIX CPEICTB K 3JIEKTPOHHBIM MCTOYHHMKAM, HPEACTABICHHBIM B (opme
AJIEKTPOHHOTO JIOKyMeHTa B hoHIe HaydHoU Onbimorexu Yenl YV Wi 3IeKTPOHHO-OHOIMOTEYHBIX CHCTEMAX.
VYuebHO-MeToANUECKHE MaTepHaNbl 11 00yJaromuXcsl U3 YMCIa MHBAIUIOB U JIMIl C OTPAHMYCHHBIMU BO3MOXKHOCTSIMU 310POBbS
HPEIOCTaBIAIOTCS B (hOpMaX, afaNTHPOBAHHBIX K OTPAHIMYCHHUSAM UX 3/J0POBbSl H 0OCOOCHHOCTSIM BOCTIPUSTHS HH(POPMALIHL.

JI71s1 MTHBAIMIOB U JIUL C OTPAaHUYEHHBIMHI BO3MOKHOCTSIMH 30POBbSI OCBOCHHUE AUCIUIIIMHBI MOKET OBITh YACTHYHO HJIH OJHOCTBIO
OCYLIECTBIIEHO C UCIOIb30BAaHUEM AUCTAHLIUOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

Ilpn mnpoBeneHWM MPOMEXKYTOYHOM AaTTeCTAllMM IO IMCLMIUIMHE OOYYalOIMMCS C WHBAIWAHOCTBIO M C OTPAaHWYECHHBIMHU
BO3MOMKHOCTSIMU 3JI0POBbsl OO€cCleUunBaeTCAd MO UX 3asABICHHMIO IPENOCTaBICHUE B JOCTYHNHOH (hopMe B 3aBUCUMOCTU OT HX
WHIVBHUAYAIbHBIX OCOOCHHOCTEH MHCTPYKIMH O MOPSIAKE MPOBEAEHHS NPOMEXYTOUHOH aTTeCTalld, OLEHOYHBIX CPEICTB H
BO3MOKHOCTU OTBETOB Ha 3aJaHus (IMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO HipupToM bpaiins, c
HCITIOJIb30BaHUEM YCIIYyT aCCUCTEHTA, YCTHO).

ITpu npoBeneHUU NPOLENYPbl OLEHUBAHUS PE3YIbTATOB 00YyUYEHNUs] MHBAIUIOB U JUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 310POBbS
IIpeAycMaTprBaeTCs UCTIOIb30BaHue penocTaBaeHHbIX Yenl' Y uam coOCTBEHHBIX TEXHUYECKUX CPEICTB,

© ®I'bOY BO «Henl'V»




YUpEXIECHHUE BBICIIETO 00pa3oBaHUs
«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

MHMNHOBPHAYKU POCCUN
@y DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe

Pabouas nporpamma nucuumuinssl "JInHeHOE TporpaMMUpoBaHie” 10 HANPaBJICHUIO TIOATOTOBKHU (CIIEIUATBHOCTH)
01.03.02 "IIpukinagHas MaTeMaTHKa X HHpopMaTHKa" HarpaBlIeHHOCTH (mpo¢mto) [Ipukiagnas MaTeMaTnka u ctp. 10
uckyccrBeHHbll uHTEIUIeKT @I'BOY BO «Uenl'V»

H€O6XOZ[I/IMI)IX UM B CBA3U C UX WHAUBUAYAJIbHBIMU 0COOCHHOCTSAMHU. HpI/I HCOGXO)II/IMOCTI/I HWHBaJIMAaM U JUlaM C OTpaHUYC€HHBIMHA
BO3MOXXHOCTAMHA 300POBbA IMPEAOCTABIIACTCA NJOIMOJITHUTECIBHOC BPEMA JIAA IIOATOTOBKHU OTBETA HA 3aaHUsA, IIPOLECAYpa OLICHUBAHUA
PE3YyJIbTATOB 06y‘{eHI/I$I I10 JUCHHUIIJINHE MOXKXET IIPOBOJAUTLCS B HCCKOJIBKO J3TAIIOB.

© ®I'bOY BO «Henl'V»




Bonpoc 1. B dyeM CymHOCTh T'€OMETPHYECKOTO CIOCO0a pemeHus 3aJadd JIMHEHHOTo
IIPOrpaMMUPOBaHUA?

BapuaHTBI 0TBETOB

1. B HamsAHOM IIpECTaBICHUN 1IeJeBON (YHKIUH U Iepedope ONOPHBIX MJIaHOB

2. B HamisagHOM IMPEACTaBICHUHM O0O0JACTH JOMYCTHUMBIX pELICHWH, ONOpPHBIX IUIAHOB,
ONTUMAJILHOTO PEILEHUS

3. B Hams1,1HOM NIpeICTaBIEHUM IBOMCTBEHHBIX OLIEHOK

4. B HamIsAHOM TNpEJCTaBIEHUM 00JacTU JONMYCTUMBIX PEIIEHUI M MPUBEJCHUM OrpaHUMYCHUN
HEPABEHCTB K paBEHCTBaM

Bomnpoc 2. Kakoif u3 0TBETOB HE COOTBETCTBYET MPOLEAYPE HAXOXKJICHUS ONTUMAJIBLHOTO TUIaHA
pEIICHUS 3a/1a4i TUHEHHOTO MPOrPaMMHUPOBAHHS TE€OMETPUUECKUM METOIOM?

BapuaHnTtbl 0TBETOB

1. CTpouTcs MHOTOYTOJBHUK IONYCTUMBIX PEIICHUM

2. CtpouTtbcs oflHA U3 IUHUHN YPOBHS (PYHKIIMH LENTN

3. JIlunus ypoBHs (DYHKIIUH 1IeNTU TepeBUTAaeTCs NMapauieIbHO caMoi cede 10 TeX Mmop, oKa oHa
“MeeT 00IIMe TOYKH C MHOTOYTOJBHUKOM JIOMTYCTUMBIX PEIICHHIMA

4. Jlunuio ypoBHS 1eneBol (PyHKIIMU MOBOpAYMBAEM M MEpEABUraeM A0 TeX IMOp, MOKa OHA He
COBIMAJIET C OIHOU U3 CTOPOH MHOTOYTOJIbHUKA JTIOMYCTUMBIX PEIICHUM

Bonpoc 3. Eciau npu nepeMenieHuy JIMHUU YPOBHS 11eJIeBOM (DYHKIMM MapajuleIbHO caMoi cebe
OHa OyJeT UMEeTh B KpaliHeM MOJI0KEHUH OAHY OOIIYI0 TOYKY ¢ MHOTOYTOJIbHUKOM JOIYCTUMBIX
peLIeHni, TO 3aa4a JIMHEHHOTO IPOrPaMMHUPOBAHHUS ......... .

BapuaHThl 0TBETOB

1. Umeet equHCTBEHHOE pEIICHUE

2. He nmeer pemennii

3. meeT GeCKOHEYHOE MHOKECTBO PEIICHUN

Bonpoc 4. KakoB 3KOHOMHYECKHI CMBICHI 1€l1€BOM (YHKIIMM B 3ajadye O paclpelesieHun
pecypcos?

BapuaHnThl 0TBETOB

1. ITpu6buIb OT peanu3anuy IpOU3BEIEHHON MPOIYKIIUU

2. KonnyecTBa chlpbs IEPBOrO BUJA, 3aTPAYEHHOTO HA MPOU3BOJICTBO MPOIYKIIMH

3. KonuuecTtBa ChIpbsi BTOPOrO BUJA, 3aTPA4€HHOTIO Ha MPOU3BOJCTBO IPOAYKLIUN

4. CTOUMOCTb ChIpbs, 3aTPAYEHHOI0 Ha MPOU3BOJCTBO

Bonpoc 5. Obmas hopmynrpoBKa TPAHCIIOPTHOW 3aJa4ud 3aKJIIOYAETCS B COCTABICHUU TUIaHA
NEPEeBO30K HEKOTOPOrO OAHOPOIHOTO Ipy3a OT (PUKCHPOBAHHOIO KOJMYECTBA MOCTABIIMKOB K
(buKCHPOBaHHOMY KOJIMYECTBY MOTPEOUTENEH, TPH KOTOPOM. . .

BapuaHnTel oTBeTOB

1. Bech rpy3 OyzeT JOCTaBIIEH 32 MUHUMAJIbHOE BpEMs

. pacxofipl IO TIepeBO3Ke OYAYT ONTUMATbHbI

. BCE MapILIPyThl paBHBI U 3aTPaThl HA IEPEBO3KY ONTUMAIbHBI

. CyMMapHbI€ 3aTparhl Ha MepeBO3KY ObUTH Obl MUHUMAIbHBI

. CyMMapHbI€ pacxo/ibl Ha MEPEBO3KY OyAyT MaKCUMAaJIbHbI

DN B WIN



JlaGopaTopHas padora Ne 4

TpancnoprHas 3aga4a

Ileny pabdomer — HAYUUTBCA COCTaBIATH MAaTEMAaTUYECKYI0 MOJEIb
HPKOHOMHUYECKON 3a7aud B BUJE TPAHCIOPTHOM 3aJlayd M HAXOAUTh €€ peliecHue
cpenctBamu Excel.

3aoauu pabomeot:

— YMETh COCTaBUTh MAaTEMaTUYECKYI0 MOJIEIb IKOHOMHYECKON 3amauu B
BHUJIE TPAHCIIOPTHOM 3a]1a4U;

— yMETb TPUBECTH HCXOJHBIE JAaHHBIE TPAHCIOPTHOM 3aJadd K
CTaHJAPTHOMY 3aJJaHUI0 TPAHCIIOPTHOM 3a7a4M 3aKPHITOTO THUIIA;

— YMETh HaXOAUTh OIIEHKH CBOOOIHBIX KJIETOK TaOJHUIIbI TOCTABOK;

— YMETh HaXOAUTh OTIOPHBIN IJIaH TPAHCIIOPTHOM 3a]a4u;

— YMETh HaXOAUTh ONTUMAJIbHBIN TIJIaH TPAHCIIOPTHOM 3a1a4Hu;

— YMETh PEIINTh TPAHCIIOPTHYIO 3a7a4y cpencrBamu Excel;

— MpuOOpecTH HABBIKA PEIICHUS PA3IMYHBIX 3a/lad, CBOJSAIIUXCS K
TPAHCIIOPTHBIM 3a/iauaM JIMHEWHOTO MTPOTrpaMMHUPOBAHUS;

— YyMETh OOBSICHUTH MOJIyYCHHBIC PEIICHUSI TPAHCIIOPTHOM 3a/1a4d U 1aTh Ha
OCHOBE UX PEKOMEHIAIINH;

— YMETh BBIJICNATh HKOHOMHMYECKHE 3aJlauyd, MaTEeMaTHUYeCKHUE MOJCIIH
KOTOPBIX CBOJATCS K TPAHCIIOPTHOM 3aaye.

B xone BeimonHeHus yadbopatopHoit pabotel Ha IIK cryaent dgopmupyer
CBOH (haiinm, B KOoTOopoM B TabmmuHoM mporeccope Excel mocnemoBatenbHO
3aMUChIBAE€T UCXO/IHBIC JIAaHHBIC 3aJlauH, X0/ PEIICHUSI U TTOJTyYEeHHbIE Pe3yJIbTaThl.
[Ipu aTOM creayer yka3aTh HOMEp Ja0OpaTOpHON pabOThl, HOMEP pelnaeMoin
3amaun. OTIEIbHO BBIACIUTH TOJYYCHHBIH OTBET. Becero tpebyercs pemuts Tpu
T3 (cranpgapTtHas 3ajava, 3ajJadya O Ha3HAYEHWH, 3ajaya 00 OpraHu3alnuu

ONTUMAJIBLHON CHCTEMBbI CHAOKCHHS ).



I. CtanmapTHas moaean TpancnopTHoi 3axauu (T3)

IlycTp mMeeTcsi HEKOTOPBIM OJHOPOIHBIM MPOAYKT, COCPEAOTOYCHHBIM Ha
HECKOJIbKMX cKianax. [lycTb mMeeTcss m MOCTAaBIIMKOB C pe3epBaMu (3amacamu)

TOBapa  a,,a,,d,...,a,. VIMEETCs COOTBETCTBEHHO n  MOTpedHuTeneil ¢

NOTpEOHOCTSAMU b, b,,...,b,. LleHa 3a mepeBO3Ky eIMHHMIIBI TOBapa (Hampumep, 3a
11.) u3BecTHBI. VIMEHHO, IyCTh ¢, — I€HA NEPEBO3KM EIMHHMIBI TOBAPa OT i-T'O
MOCTABIINKA j-My MOTPEOUTEITIO.

3ajaHre TPAaHCIOPTHOM 3a/Jaud U €€ pelleHuEe yJ00HO OCYIIECTBISTH C

MOMOIIIBbIO TPAHCIIOPTHOM TaOJIUIIBI (MATPHUIIBI) CJICTYIOIIETO BUA.

Tabmura 1
eOnuTeNn
bl b2 b_j bn
ITocTaBIIMKI:
Ci Cip Ci3 Ciy
a
X1 X2 X3 X
Cy Cy» Co3 G
a,
X1 Xy X3 X2,
cll Ci2 clf Cln
a,;
Xll xi2 xl/ ‘xin
cml Cm2 Cm/ cmn
am
xml xm2 ‘xmj xmn

B 71eBbIX BepXHHMX yriiax paOoumx KJIETOK TaOJMIIBI 3alChIBACM IICHBI
NEPEeBO30K (¢, — IIEHAa TMEPEeBO3KM EIUHHIIBI TOBapa OT MEPBOrO TMOCTABIIMKA
IEPBOMY IIOTPEOUTENIO, ¢, -1IEHA NEPEBO3KU €AMHHUIIEI TOBAPA OT i-TO IMOCTABIIUKA
K j-My TIOTPEOUTENIO).

B cammx «kmerkax (mo 1eHTpy) OyayT pa3MmemniaThCs IUTAHHPYEMBIC
nepeBo3ku. B oOmem cimydae x; 0003HA4Ya€TCA IIAHUPYEMBIA O0BEM MEPEBO3KU

TOBapa OT [—TO MOCTABIIHUKA j-MYy TTOTPEOUTEITIO.




N3 xaxa0ro ckiaga Becb MPOAYKT JIOJDKEH OBITh BBIBE3€H. JTO 3HAYUT, UTO

JOJIZKHO OBITH BBIIIOJHEHO YCJIOBHC
dYxy=a, j=1,...,n. (1)
J=1

C npyroit CTOpOHBI, MOTPEOHOCTH j-TO MyHKTAa HA3HAYEHUS JOJAKHBI OBITh

IMOJIHOCTBIO YAOBJICTBOPCHBI. 910 O3Ha4acT, 4TO
ny.:bj ,i=1, ..., m. (2)

Bemnuuner x;, i= 1, ..., m, j = 1, ..., n TpeOyercs ompeneauTs. IJTH
BEJIMYMHBI JIOJDKHBI OBITH OIPEACIICHBl TaKWUMH, YTOOBI 00Ias CTOMMOCTH
MIepEeBO30K OblJIa MUHUMAJIbLHOM.

O6o3HaunM OOLIYyI0 CTOMMOCTb 4Ye€pe3 f, OHAa BBIPAKAETCI CYMMOM

MIPOU3BEJCHUN KaXKOM INTAHUPYEMOM MEPEBO3KH 33 COOTBETCTBYIOIIYIO LIEHY, T.€.

_ AN 3
=Xy Xy o Xy, F o F C X, G X, = ) chxy. 3)
i=1 =1

T.€. CyMMa MPOU3BEJACHUN B KaXKJI0M KJIETKE TaOJIUIIBI).

Llenbro pemieHns 3a1auu ABIAETCS ONPENETIECHUE TAKUX 3HAYEHHH x;, PU
KOTOPBIX f MPUHUMAET HAMMEHBIIIEE U3 BO3MOKHBIX 3HAUCHUIA.

Teneppr MOXXHO JaTh MaTeMaTHYeCKyr0 (GOPMYIUPOBKY 3amaun (0e3
oOpalieHusi K €€ COAEp)KaTeIbHOMY 3KOHOMHYECKOMY cMbicity). Ha MHOkecTBe
HEOTPUIATEIbHBIX peIIeHU cucteMbl orpanuueHuid (1) u (2) HailTu Takoe
pemerre X TpU KOTOpOM JMHeWHas (yHkius (3) IpUHUMAET MHUHUMAIbHOE

3HA4YCHHUC.

(T3)



HccnenoBaHue 3agauu U €€ PCUICHUC HAYMHACTCA C ITOJACUCTa CYMM TOBApa,

COOTBETCTBEHHO MMEIOIIETOCs Y MOCTABIIMKOB (ypaBHEHHE OajaHca 0 CTPOKaM)

a,+a,+..+a,+.+a,=% a,

1

s

1 TpeOyeMoro BceMH NoTpeOuTesaMu (YpaBHEHUE OanaHca Mo CTOJIOaMm)

b+b,+..+b+..+b =) b,

J

185

I
—_

J

2

m
Onpenenenne. Ecmu > a, = , TO TpPaHCIOPTHas 3aJadya Ha3bIBACTCS
Jj=1

i=1

4

3akpbIToit. Ecin e > a, = 3'b,

-_—

, TO 3aJ1a4a Ha3bIBAETCA OTKPBITOM.
i=1 1

J

Ilpugedenue omKpvimoit mpancnopmHoil 3a0a4u K 3aKpblmoi

Ecmu ke Y a,# Y b,, TO I pElICHHS 3aa4d HEOOXOAMMO HMPOU3BECTH
i=1 =1

cObaancupoBanue (YypaBHUBAHHE) MOCTABOK U MOTPEOHOCTEN.

Jlenaetcs 3T0 myTeM BBeJeHUs] (PUKTUBHOTO MOCTABIIUKA WU (PUKTUBHOTO

NOTPeOUTENs B 3aBUCHMOCTH OT COOTHOIIEHHUS MEXIY COO0M CyMM > a,u Y b, :

i=1 Jj=1

m i‘

Ecmu > a, < 3 b, , TO BBOAUTCA 1O HOMEPOM /m+1 (UKTUBHEIH MOCTAaBIINK
i=1 j=1

Ecmn i“i > _;:b.

., TO BBOJUTCS IOl HOMEPOM 11+ 1 (QUKTUBHBIN IOTPEOUTEND
i=1 =l

C BBegeHueM (DUKTUBHOTO TIOCTABIIMKA B TPAHCIOPTHON TabimIe

JIOTIOJTHUTEJIHHO MOSBIISIIOTCS 71 PaOOUYUX KJIETOK (JIOMOJHUTEIbHAS CTPOKA), €CIIH

e 100aByieH (PUKTUBHBIN NOTPEOUTENb, TO BO3HUKAET JOMOJHUTEIHLHO M pabodnx
KJIETOK (JIOTIOJTHUTENBHBIN CTONOCTT).



OUKTUBHAS CTPOKA WM (PUKTUBHBIM CTONOEI] JOIHKHBI OBITh HEUTPATbHBIMU
[0 OTHOLIEHHIO K MPOLENypEe ONTHMAJIbHOIO BbIOOpA IUIAHOBBIX MEPEBO3OK.
HelitpaneHOCTh MOXET OBITH OOecliedyeHa TEM, YTO BCE IIEHbl B (PUKTUBHBIX
KJIETKaX BBIOMPAIOTCS OJAMHAKOBBIMU. A dYTOOBI 3TH ILIEHBI IpPHU TMOCTaBKAaxX Ha

(GUKTUBHBIC KJIETKA HE BIUSUIM HA 3HA4Y€HHE IesieBod GyHKUMU f UX OepyT Bce

PABHBIMU HYIIIO.

Ha mpakTrke BO3MOXXHBI CUTYyallul, KOTJa B ONPEIEICHHBIX HAIPABICHUIX
NEPEBO3KH MPOAYKIMM HEBO3MOXHBI, HalpuMep, MO MPUYMHE PEMOHTA
TPAaHCHOPTHBIX Marucrtpaigeid. Takue cHUTyaluu MOJEIUPYIOTCA C IOMOUIBIO
BBEJICHUS TaK HA3bIBAGMBIX 3alpEINalomuX TapudoB c’j. 3ampemaromue Tapudbl
JOJDKHBI ~ C/EJIaTh HEBO3MOXXHBIMH, TO €CTh COBEpPUIEHHO HEBBITOJAHBIMH,
NEpPEeBO3KM B COOTBETCTBYIOIIMX HampaBiieHusax. Jlig 3TOro  BelnMyuHA
3anpenjamux TapudoB JOJKHA MPEBbIIATh MaKCUMAJIBHBI M3 peajbHBIX
Tapu(OB, UCIIOJIB3YEMBIX B MOJIEIH.

Ilpumep nocmpoenus mooenu T3

[Iyctb HEOOXOAMMO OpPraHM30BaTh ONTHUMAJbHBIE IO TPAHCIOPTHBIM
pacxoiaM MepeBO3KHU MYKH C JIBYX CKJIaJI0OB B TpH xjeOonekapHu. ExxemecsuHbie
3amacbl MyKM Ha ckiagax paBHel 79,515 um 101,925 T, a exemecdauHsbie
MOTPEOHOCTH XJIeOomeKapeH cocTaBsaoT 68,5, 29,5 u 117,4 T COOTBETCTBEHHO.
Myka Ha cCkiagax XpaHUTCS W TPAHCIOPTUPYETCS B MeEWmKax 1o 45 Kr.
TpancnopTHbie pacxojbl (py0./T) MO JOCTaBKE MYKH MpEACTaBiI€Hbl B Ta0m.4.2.
Mexnay mepBbIM CKJIAJIOM WU BTOPOM XJieOOTMEKapHEH 3aKiIio4YeH JOTOBOP O
rapaHTUPOBAHHOM MOCTAaBKE 4,5 T MyKH €XKEMECSI4YHO. B CBA3M C PEMOHTHBIMU

pa60TaMI/I BPCMCHHO HCBO3MOXKHa IICPCBO3Ka M3 BTOPOIO0 CKIagda B TPCTbIO

XJI€O0IIeKapHIO.
Tabmuma 2
Tpancnopmrbsie pacxodst no 00CiasKe MyKi (pyo./m)
i XneGoneKkapHH
e X1 X2 X3
Gl 350 190 420
2 400 100 530




T3 npencrasnser coboit 3amauy JIII, KOTOPYI0O MOXKHO peliaTh CUMILIEKC-
METOJIOM, YTO M MPOUCXOJUT MpPH pelieHnr Takux 3anad B Excel. B 1o ke Bpems
cymectByeT ©Oonee 3(G(GEKTUBHBINM  BBIUUCIUTEIBHBIA  METOA — MeTOH
NOTEHI[HAJIOB, B Clyyac MPUMEHEHHUsS] KOTOPOTO HUCHOJBb3yeTcs cHerudpuueckas
cTpykTrypa ycioBuii T3 u, mo cyiiectBy, BOCHPOU3BOMASTCS IIard CUMILICKC-
merona. Ucxons u3 3Toro, B JaboparopHoi paboTe HEO0OXOAUMO MOCTPOUTH
Mojenb 3a1aun Buaa (T3), npurogHyto uisl €€ perieHus MeToJ0M MOTEHIIUAJIOB.

Onpeoenenue nepemenHbIx

O0o03HaYMM uepes Xx; [MEIN. | KOTMYECTBO MEIIKOB C MYKOM, KOTOPBIE OyIyT
MEPEBE3CHBI C i-I'0 CKJIa/a B j-10 XJIEOOMEKapHIO.

Ilposepka coanancuposannocmu 3ad0auu

[Ipexxne dyem mpoBepsATh cOaJTaHCUPOBAHHOCTH 3aJauM, HAJ0 HCKIIOYHTH
00BbEM rapaHTHUPOBAHHOM INOCTAaBKM W3 JAajibHEHIIero paccMorpeHus. [ns atoro
BBIUTEM 4,5 T U3 CIEAYIOMINX BEIUYHH:

* u3 3amaca nepsoro cknaga al =79,515 —4,5="75,015 T mec.;

* U3 TOTpeOHOCTH B MyKe BTOpOW xjebomekapuu b2 = 29,5 — 4,500 =
25,000 T mec.

CoriacHO yCIIOBHIO 3a1a4/ MyKa XpPaHUTCS U NIEPEBO3UTCS B MEIIKax 1o 45
KT, TO €CTh CIAMHUIIAMU M3MEPEHHS IEPEMEHHBIX X;; ABIAIOTCS MEIIKA MyKku. Ho
3amacbl MyKH Ha CKJIaJaX M MOTPEOHOCTH B HEW MarasmHOB 3a/laHbl B TOHHAX.
[Toaromy asst mpoBepkH OanaHca M JaJbHEHIIEro pelieHus 3aaun NPUBEIEM 3TH
BEJIMYMHBI K OJHOM €IMHHUIIE M3MepeHus — memkam. Hampumep, 3amac Myku Ha
nepBoM ckiaze paseH 75,015 t/mec., unu 1667 Memr. Mec., a TOTpEOHOCTh MEPBOM
xynebonekapuu cocrasisier 68 T/mec., win 1512 mem. mec. OkpyrieHue mpu
pacyeTe NOoTpeOHOCTEN Hal0 MPOBOAUTH B OOJBIIYIO CTOPOHY, HHAYE MOTPEOHOCTh
B MYyKe HE OyJIeT YJIOBJIETBOPEHA MOJIHOCTHIO.

Jns manaoM T3 MMeeT MeCTO COOTHOIICHUE

CEJIA/IBI XIeOONIEKapHH
1667+ 2265 <1512+ 556+ 2609.
3932 mem,/ mec. 4677 mem./mec.
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ExeMecsuHblli CyMMapHBIM 3allac MyKH Ha CKJIaJax MEHbIIE CyMMapHOU
noTpeOHOCTH XyebonekapeH Ha 4677 — 3932=745 memKoB MyKH, OTKyAa CIEAyeT
BBIBOJI: T3 SIBJISIETCSI OTKPBITOMA.

Ilpusedenue mpancnopmHuoil 3a0auu K 3aKpvlmomy euoy

CTouMOCTh TIEPEeBO3KM MYKH JIOJDKHA OBITh OTHECEHAa K €JIMHHUILIC
OPOJYKIMUA, TO €cThb K 1 memKky Myku. Tak, Hampumep, Tapud MEepeBO3KU M3
MepBOIo CKiaaa B TpeTui Mara3u paBeH 420 py6. T - 0,045 T memr. = 18,90 pyo0.
MEIIL.

Jlist ycraHoBiieHHs OajlaHca HEOOXOJMM JIONMOJIHUTENbHBIN uKkmueHbili
CKJaJ, TO €CTh JIONOJIHUTEIbHAs CTPOKAa B TPAHCIOPTHOM TaOJMLE 3a/1ayu.
@OukTHBHBIE TapU(bl IEPEBO3KH 3a/1aJUM PaBHBIMU HYJIIO.

HeBO3MOXXHOCTh JTOCTaBKM TpPYy30B €O BTOPOro CKJaJa B TPETHIO
XJIEOOTEKAPHIO 3a/1a€TCSl B MOJIEININ C TIOMOIIBIO 3anpewaroue2o Tapuda, KOTOpPbIi

JOJDKEH TIPEBBINIATh BEIUYMHY pukmusrno2o Tapuda, Hampumep, c¢»3 = 100,00

py0./mem.

OxkoHuaTeNnbHO, TPAHCTIOPTHAS 3aj/laya MpeJICTaBlieHa B Tadiuiie 3.

Tabnuua 3
Cxuazipr XnebonekapHu 3anac, MEUIKH
X1 X2 X3

Cl1 15,75 8,55 18,90 1667
C2 18,00 4,50 100,00 2265
C3 0,00 0,00 0,00 745
[TorpeOHOCTD, Memiku | 1512 556 2609 > 4677

BAPUAHTBI 3AJAHUI

Ha ckmagax XpaHATCS MyKa, KOTOPYKO HEOOXOIMMO 3aBe3TH B
xynebonekapuu. Homepa ckmamoB W HoMmepa XJeOOINeKapeH BBIOMPAIOTCS B
COOTBETCTBHH C Bapuantamu T1abi. 4. Texymue Tapudsl nepeBo3ku Myku [py0./T],

eXKeMECSUHbIE 3armachl MyKHU [T/Mec.] Ha CKJIaJax U MOTPEOHOCTU XJieOomeKapeH B
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myke [1/mec.] ykazansl B Ta0a. 5. [Ipu 3TOM HEOOXOAUMO yUUTHIBATh, UTO M3-3a
PEMOHTHBIX pabOT BPEMEHHO HET BO3MOXKHOCTH MEPEBO3UTh MYKY C HEKOTOPBIX
CKJIaZIOB B HEKOTOphIe XJyieOomnekapHu. B Tabn. 4 3to mokazaHo B rpade "3amper
nepeBo3ku" B ¢opmate No ckmama x No xmebomekapuu. Hampumep, «2x3»
0003HayaeT, YTO HEJb3sl MEPEBO3UTh MYKY co ckiiana Ne 2 B xyiebonekapHio Ne 3.
Kpome Toro, HeoOXOAMMO y4YecTb, 4YTO HEKOTOpbIe XJIEOOMEKApHU HMEIOT
JIOTOBOPBl Ha TapaHTUPOBAHHYIO IMOCTABKY MYKH C OIpPEIEIICHHBIX CKJIanoB. B
Tab1. 4 3TO NMokazaHo B rpade "['apantTupoBanHas nocraska" B opmate Ne ckiana
x Ne xnebonekapuu = o0beM moctaBku. Hampumep, «1x4=40» o0Oo3HadaeT, 4To
Mexay ckianoM Ne 1 um marasuHom Ne 4 3akirodeH JOTOBOP Ha 00s3aTEIbHYIO
noctaBky 40 T myku. Heobxoaumo oprann3oBaTh MOCTABKU HAWIYYIIUM 00pa3oM,
YUUTHIBAs], YTO MyKa XpPAaHUTCS U TPAHCTIOPTUPYETCS B MEMIKaxX BecoM 1o 50 Kr.
Tabmuua 4

Ho.zuepa Cl('JlddOG, xﬂeﬁonekapen, 3anpeuieHHble u capanmupoeaHHble

nocmaeKu

Ne Bapnanra |[Ne CrragoB|Ne XiteOonekapeH [3ampeT nepeBo3KII l—apaHTII.pDBE}HHZUI

II0CTaBKa, T/Mec.
1 1, 2,3 12,34 2x2, 3x4 3x3=50
2 2,34, 5 L 2,5 2x2, 3% 3x2=40
3 1,2,4 1.4.3.9 1x5, 2x3 4x3=45
+ 1:2.3.4 3,4.5 3x3, 4x5 3x5=40
S L, 2.5 2;3,4,5 1x4, 5x3 1x5=60
6 1,2.3.5 2 3.5 5x5, 2x2 3x5=30
7 2.3.4 23,4, 5 3x3; 2x5 4x3=45
8 1,2,3,5 1,2,4 1x2, 5x4 3x2=20
9 2, 3,5 1,:2.3,35 gxl, 3x5 5x2=30
10 2,34, 5 2,3.4 5x4, 3x2 4x3=35
11 3,4,5 1,2,3,4 3x4, 5x1 4x1=40
12 1,2;3.4 I 2;:3 3x2, 4x1 2x7—=3)




Tabmura 5

3anacel, nompeonocmu u mapughvl nepeso3ok

2 F 4 A & A

X1ebormeKkapHI
Crmazel
| 2 3 - 5 3amac, T/Mec.
1 400 600 800 200 200 80
2 300 100 500 600 500 70
3 500 200 100 600 300 60
- 300 700 200 400 900 55
5 200 500 800 200 400 65
Crpoc, T/mec. | 77,86 56,78 58,88 62.44 73,92

I1. 3aga4ya 0 HA3HAYEHHUAX

[TycTh nist BBIOSHEHUS KaKI0W paObOTHI TpeOyeTcss OAWMH W TOJIKO OJIHH
pecypc (0JIMH YeNoBEK, OJIHAa aBTOMAIIIUHA U T.]I.), & KaXIbIA PECYypC MOXKET OBbITh
MCIIOJIb30BaH Ha OJIHOM M TOJBKO OJHOU pabore. To ecTh pecypchl HE JETUMbI
MeXay paboTramu, a pabOThl HE AETUMBI MEXAy pecypcamu. Takum oOpazom,
3aJlaya O Ha3HAUYCHUSIX SBJISICTCS] YaCTHBIM cirydaem T3.

3ajava 0 Ha3HAYCHUAX UMEET MECTO TIPH Ha3HAYEHUH JIFOJIeH Ha JOJIKHOCTH
ui  paboThl, aBTOMAIIMH Ha MAapIIPyThl, BOJWUTEJCH HAa MAaIWHBI, MPU
pacnpeneNeHuu TpPynnm 10  ayJuTOpUsAM, HAy4YHBIX TeM TI0  Hay4YHO-
UCCIIEIOBATENLCKUM Ja00paTOpUsM U T.1.

Hcxoonvie napamempuol mooenu 3a0auu 0 HA3HAYEHUAX

1. n — KOJIMYECTBO PECYPCOB, M — KOJIUUECTBO padoT.

2. a;=1 — equHUYHOE KOJIUYECTBO pecypca A; (i =1,..., n ), HaIpuMep: OJIUH
pabOTHUK; OJTHO TPAHCIIOPTHOE CPEJICTBO; OJIHA HAy4YHAs TeMa U T.]I.

3. b; =1 — enMHUYHOE KOIMYECTBO PabOTHI B; (j =1,..., m), HanpuMep: oHA
JOJKHOCTR; OJTMH MapIIpyT; OJHa TabopaTopwsl.

4. c; — XapaKTepUCTHKAa KadyeCTBAa BBIIOJHEHHS pabOThl B; ¢ IOMOILBIO
pecypca A; . Hanmpumep, KOMIETEHTHOCTh i-TO pabOTHUKA Tpu paboTe Ha j-i

JIOJDKHOCTH; BpEMs, 32 KOTOPOE i-€ TPAHCHOPTHOE CPEJCTBO MEepeBe3eT rpy3 Mo j-



My MapuIpyTy; CTENeHb KBanudukanuu i-i nabopaTopuu mpu pabote Haj j-u
HAay4YHOU TEMOM.

Hckomble napamempot

1. x; — QaxT Ha3HAUEHUs WM HEHa3HAa4YeHHs pecypca 4; Ha paboty B;

(0, ecu i—1ii pecypc ne nasnauen na j—io pabomy

X.. =
"L, ecnu i—il pecypc nasnauen na j— 1o pabomy

2. f{x) — obmas (cyMmapHasi) XapakTepUCTHKa KadecTBa pacIpeeicHus
pecypcoB mo paboTam.

Mooenw 3a0auu o naznauenusax

n

f= ichx — min

-1 j-1

(0, ecnu i—ii pecypc ne nasnauen na j— 1o pabomy

X, =

|
|
S
J]J
2
N
L

|, ecm i—i pecypc nasnauen na j—ro pabomy

Ilocmanoeka 3a0auu 0 Ha3HAYeHUAX

Otnen kaApoB MPEANPUATHS YCTPOUI KOHKYPCHBIM Ha0Op CHElUaTuCTOB Ha
JIB€ BaKaHTHBIE TOJDKHOCTU. Ha 3t HOBble MecTa (HM) mpetenayroT 3 mpekHuX
cotpyanuka (I1C), yxxe padoTaromiue B Ipyrux oTaenax, U 4 HOBBIX COTPYJIHHUKA
(HC). Homepa HOBBIX COTpYAHHMKOB, HOBBIX W TPEXHUX MECT BBIOMpAIOTCS IO
BapuaHTaM u3 Taba. 6. Homepa mpexHUX MeCT SBISIOTCS HOMEPAMH TMPEKHHUX
COTPYIHHUKOB.

OTtaen kaapoB OLIEHWI IO ECATUOAIUIBHON TIKajie KOMIETEHTHOCTh HOBBIX
COTPYIHUKOB (TabJyl. 7) ¥ MPEKHUX COTPYAHUKOB (Taba. 8) s paboThl W Ha
HOBBIX MecTax, U Ha mpexHux Mectax (IIM), To ecTb 3aHMMaeMbIX TPEKHUMU
corpynaukamu. Heobxoammo ydectb, 4TO pyKOBOACTBO MPEANPUSATHS, BO-TIEPBBIX,
MPEANOYUTACT, YTOOBI MPEKHUE COTPYJHUKU HE MPETCHAOBAIM Ha MeCTa JPYT
JIpyra, W, BO-BTOPbIX, HE HAMEPEHO YBOJBHATH MPEKHUX COTPYIHUKOB.

HeoOxoaumo pacipenenuTs COTPYIHUKOB MO JOHKHOCTSIM HAMITYUIITUM 00Pa30oM.
10



Pexomenoayuu K pewienuto 3a0auu 0 HA3HAYEHUAX

1. Tlpomecc mpuBeneHHs 3aJaud O Ha3HAUYEHUSAX K cOaJaHCUPOBAHHOMY
BUJly UMEET CBOU OCOOEHHOCTH 1o cpaBHeHUIo ¢ T3. Ecnu 3amada He siBhsieTcs
3aKpBITON M3-32 HEXBATKH PabOT WU MCIIOJHUTENCH B KOJIHYECTBE k,, , TO AJIA
co3faHus OajaHca HAJ0 BBECTH TaKOE K€ KOJUYECTBO k,; GUKTUBHBIX CTPOK WUITU
CTOJIOIIOB.

2. OcCOOEHHOCTBIO pELICHUs AAHHOW 3aJlayd SIBISETCS MOJIEIUPOBAHHE
CUCTEMBI TPEANOYTCHHUM, CIOXKUBIIEHCS Y PYKOBOACTBA MNPEANPUITHS TIO
ONMKMCAHHOMY B YCJIOBUU 3a/1a4¥ KaJpOBOMY BOIIPOCY.

3. B 3amadye 0 Ha3HAYEHUAX YBOJBHEHHE IIPEKHETO COTPYAHHUKA WU
HEMPUHSATUE HA padOTy HOBOTO COTPYIHUKA MOJICTUPYETCS MOIMAJaHuEM €IUHULIBI
B (UMKTUBHBIN CTONOEL MATPULIBI PEIICHUN 3aa4d, TIOATOMY IS 3alPELICHUs WU
paspelieHus TaKuX CHUTyallud HEOOXOAMMO HCIOJIb30BaTh COOTBETCTBYIOIINE
"rapudpl". 3HaueHus "tapudos" c’; BHIOGUPAIOTCS B 3aBUCHMOCTH OT HAINPaBJICHUS
ontumuzanuu [P 3agaun o Ha3HadyeHusx (max wuinu min). Ilpu sToM
PYKOBOJCTBYIOTCSI TPUHIUIIOM '"HEBBITOJHOCTH" 3alpeIlleHHbIX Ha3HaUeHUu. Tak,
ectu  f{x) — »9TO o0Om@As KOMIETEHTHOCTh pPa0OTHUKOB, TO B KadeCcTBE
3anpenairXx HaJo BbIOMpATh HYJEBbIE KOMIETEHTHOCTH. A ecnu f(x) — 3To
oOmiee BpeMsi MPOXOXKJICHUS MAIIMHAMH TPAHCIOPTHBIX MAapUIPyTOB, TO B
KaueCTBE 3aIlpelIAtoINX HAJl0 BEIOMPATh 3HAYEHUS], IPEBOCXOASIINE IO BEIHUUYHUHE
MaKCHMaJIbHBIE PEalIbHbIE 3HAYCHUS Cj;.

4. Ilpu pelreHuu 3a7a4d o0 Ha3HaYeHUH B Excel He0OX0AMMO YUUTHIBATh, YTO

INEPEMCHHBIC X;; ABJIAOTCA 6yJ'I€BBIMI/I.
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BAPUAHTBI 3AJAHUI

Tabmauia 6

Homepa compyonuxoe u mecm ux padomot 011 KOHKPEMHO20 6apUAHMA

Ne Hogrle coTpyaHukmn Mecta paOOTEI IIPeKHIX Hogrre mecTa
BaplaHTa (HC) coTpyaHIKOB (ITM) (HM)

1 3.4, 1,8 L8 3 1.2

2 1,24,5.6 2u9,'8 23

3 5,6,7.8 L2, 3,4

- 3.4.5.6 4,5.6 1.4

S 1,2,3.4 2,3,4 2,4

6 2,4,6,8 3,4.6 1,3

7 1,3,5.7 2,3,6 1,4

8 e W 3,4.5 2.3

9 1,4,5.8 2.3.5 3.4

10 2,3,4,5 1,2,6 1,2

11 4,5,6,7 1.3, 3 2,4

12 1,2,7,8 2,4,6 1,3

Tabnuua 7
Komnemenmnocms HOGbIX cOMPYOHUKOG
HMI | HM2 | HM3 | HM4 | IIM1 | IIM2 3 | IIM4 | TIMS | IIM6
HC1 6 3 7 6 3 6 7 6 7 S
HC2 5 D 8 8 £ 6 4 5 8 8
HC3 6 7 5 6 4 5 - 5 6 6
HC4 7 8 7 6 5 7 6 8 5 5
HCS 7 6 6 5 5 B! 3 3 4 6
HC6 8 8 9 7 6 ¥ 8 7 9 8
HC7 9 8 9 g 8 ¥ 8 9 8 ¥t
HC8 7 ¥ 8 9 7 8 9 6 7 8
Tabnuua 8

Komnemenmnocmo npe)CHux compy&nulcoe

HM1 HM?2 HM3 HM4 3aHIIMaeMoe MeCTO
o 7 6 6 ) 7
L2 8 9 7 7 8
[1C3 6 5 6 6 6
[1C4 7 9 6 8 8
[1C5 8 7 8 8 7
[1C6 - 5 6 - 5
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II1. Opraausanus OoNTUMAJILHOU CHCTEMbI CHAOKEHUS

[To 3aka3y mstu motpedureneit A, b, B, I', /| Ha yeTblpex mpeAnpusTUsIX-
M3TOTOBUTEIISIX MPOU3BOAUTCS MPOIYKIIKA. B mpoliecce 10cTaBk K MOTpeOUTEIIM
IPOIYKLHS MOKET XPAaHUTBCSI Ha TPEX ONTOBBIX 0a3ax. CylleCTBYIOT CIEAYIOIINE
TpH crioco0a OpraHu3aluy CHAOXKEeHHs MOTpeOUTeNIel MPOTyKIIUEH:

1) UIBSTOTOBUTEJIb — OIITOBASA BA3A — IIOTPEBUTEJID,

TO €CTh BCSI MPOJYKIIMS, MPOU3BECHHAS U3TOTOBUTENSIMU, CHAYala CKJIaANpyeTCs
Ha ONMTOBBIX 0a3aX M TOJILKO MOTOM Pa3BO3UTCS MOTPEOUTEISIM;
2) UBTOTOBUTEJIb —IIOTPEBUTEJID,
TO €CTb BCS MPOAYKIHUSA, TPOU3BEJACHHASI M3TOTOBUTEISIMU, HAMPSIMYIO
JIOCTABJISIETCS] IOTPEOUTEINIIM, MUHYSI ONITOBBIE Oa3bI;
3) UBSTOTOBUTEJIR — OIITOBAS BA3A
[TIOTPEBUTEJID,
TO €CThb MPOAYKIHWS, MPOU3BEACHHAs MW3TOTOBUTEIEM, JOCTABISIETCA K
MOTPEOUTENSIM YACTUYHO HAIIPSIMYIO, & YACTUYHO TPAH3UTOM Uepe3 ONTOBbIC 0a3bl.

HeoOxoaumo BbIOpaTh ONTUMANBHBIA CHOCOO OpraHU3aliu CHAOKEHUS
noTpeduTeneil NpoAyKIMel npeanpusTUR-U3rOTOBUTEIEH.

Pekomenoayuu Kk pewrenuio 3a0auu 0 HA3HAYEHUAX

1. O0muii moaxod K pEenieHUI0 dTOM 3aJadydl 3aKJII0YaeTcsl B MOCTPOSCHUU
TPAHCIOPTHON MOJENU KaXKJIOTO M3 CHOCOOOB OpraHU3alliy CHAOXEHUs, aHAJIM3e
3aTpaT Ha JOCTAaBKY MPOJYKIIMA M BHIOOPE MHUHUMAIBHOW MO 3aTpaTaM CHUCTEMbI
CHAOKEHHUS.

2. Ilpu MopenupoBaHUU PaA3IUYHBIX CHUCTEM CHa0XEHUS HEeO0O0XOIUMO
YYUTHIBATH cieayromee. B TpancnmopTHo# Tabnuie cuctemsl | U B TpaHCTIOPTHOU
Ta0JIUIEe CUCTEMBI 3 MYHKTAMHU OTIPABJIEHUS SBJISIOTCSA KaK U3rOTOBUTENH, TaK U
ONTOBBIE 0a3bl; MyHKTAMM MOTPeOJeHHUs SBISIIOTCA KaK TOTPEOUTENH, Tak U
ontoBbie 0a3bl. TpaHcHOpTHBIE TAOIUIBI CUCTEM | U 3 OTIMYAIOTCS PACCTAHOBKOM

peajibHbIX U 3anpemarnimux Tapudos.
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BAPUAHTBI 3AIAHUMN

EsxemecstuHbIii cripoc Ha MPOIYKIUIO [IIT.], EMKOCTh ONTOBBIX 0a3 [wIT.] u
tapudsl [py0./mT.] 3a HOCTaBKY MPOAYKIIMM C OMNTOBBIX 0a3 K MOTPEeOUTEISIM
npuBeAeHbl B TaOm. 9. Exemecsunbie 00beMBbI TPOWM3BOJACTBA [IIT.], €MKOCTH
ONTOBBIX 0a3 [mIT.] W cymMMapHble 3arparbl [pyO./mIT.] Ha NTPOU3BOJCTBO U
JIOCTABKY MPOJYKIUU OT U3TOTOBUTENEH K ONTOBBIM Oa3am mpuBeAeHbI B Tab. 10.
Exxemecsianabpie 00BEMBI MPOM3BOACTBA [IIT.], CIPOC HAa MPOAYKIWIO [IIT.] U
CyMMapHbl€ 3aTpatbl [pyO0./IIT.] Ha TPOU3BOJACTBO M JOCTABKY MNPOIYKIUU OT

U3rOTOBUTEIIEH K MOTPEOUTEISIM MTPUBEAEHBI B Ta0m. 11.

Homep Bapuanta cocrouT u3 1Byx uudp. Ilepsas mudppa (0 wmmm 1)
BbIOMpaeTcs B Tabd. 9 u tabn. 11 mo Beptukanu, a B Tabu. 10 — 1o ropu3oHTAIN.
Bropas uudpa (0, 1, 2, 3, 4, 5, 6) BeiOupaercss B Taba. 9 u Tabn. 11 mo
ropu3oHTa M, a B Taba. 10 — mo Beptukanu. Takum oOpa3oM, HOMEpa BapUAHTOB
nmerot Bug 01, 02, ..., 06, 11,12, ..., 16.

Tabauma 9
Ilapamempol nepeso3ok uz Onmoewvix 6a3 K nompeoumenim

ITorp-ts A | Ilotp-m6 b | IMotp-16 B | IToTp-16 I | ITOTpP-711B []
Bapnant Bapuant Bapuant Bapuant Bapnanr 3amac

1 0 1 0 1 0 1 0 1
o £ 1 15 18 12 2 11 14 10 16 20 14 300
é = 2 12 20 32 28 14 25 22 19 36 40 540
5 _ 2 3 20 12 15 10 28 20 30 22 17 11 720
8 =P 4 20 35 32 25 36 18 20 34 25 15 620
z :* 5 14 20 25 14 18 22 15 30 21 14 560
© - 6 22 14 20 10 25 32 30 35 24 18 780
= - 1 20 10 14 16 25 3 24 32 15 24 420
12 - 2 16 15 20 11 £} 18 20 40 17 30 380
= 2 3 21 28 12 20 24 35 15 21 24 45 460
& o | 4 16 16 27 14 20 20 21 25 28 38 350
g : 5 15 31 34 20 14 15 18 30 20 22 410
= 6 14 30 10 26 18 16 24 36 34 25 450
oo o 1 12 20 36 18 20 2 16 18 36 35 730
\g = 2 16 12 26 10 32 42 34 14 10 16 690
5 e : 3 20 15 20 16 36 28 30 20 18 10 620
2 o | 4 18 28 15 26 28 31 18 40 20 27 580
B | =[5 15 [ 24 | 35 | 35 | 40 | 34 | 10 | 35 | 35 | 40 | 740
- - 6 22 32 28 14 25 20 35 24 20 35 610

Copoc Ha ToBap | 600 | 480 | 550 | 750 |420 | 360 | 780 |200 |400 | 180




Tabmuma 10

0St 019 | OFL | 08S | 0T9 | 069 | 0EL | OSE | Ol | OSE | 09F | OSE | OTH | O8L | 09€ | 0T9 | OTL | OFS 00¢ JEHEE
06t Gl 81 ¢ | 9¢ | C¢ 1| 0C | +1 | 0Ol | 6l LT | 9] S 1 6 | $C 0¢ I
Far-1eq
0cr 0T [T | SC | 61 Sl | 0C | LT | CI | 81 I Cl 0C | 6l L ¢l | 8C | 01 0¢C 0
08T 14| 0€ [ | 01 8L | LT | O | €I 1T | 6] Cl Ll €1 | 0l 81 C L Cl I
¢ ar-1g|
099 [T | 61 | 01 Sl 0¢c | LT | ¥1 | #¥C | 61 | 01 | (i 9 6 0C | 9¢ L 11 1]
0LS [€ | 81 | 9C | 0€ | 81 | #C 0 0C | 91 6 Ol id [T | 6C | 0Ol ! f4rd 0¢C I
z ar-16y
029 Cl € | LI IT | 9¢€ | €C L L1 | S1 | 0T | ¥l IT | 0€ | L1 | 8T | ¥T | 61 Cl 0
08¢t Cl 01 | 81 ¥C | 0€ | BT 8 61 | LI Al 0T L 11 | 0€ | 6C | €C 1l |
| ar-1gpq
01¢ cCc | LI | S€ | 0C | LC [€: | 9T | @&T 8 6 Fl 01 o1 | +¥c | 0C | €I 31 LC 0
9 S 1 £ (4 I 9 S 14 t 4 I 9 S L4 £ r s I
og R ., : wme |
ol LHVHdVY LHVHAdVH LHVHUdVY —— 1r-15 4
€ BEEQ BREOLL() 7 vERg BREOLI() | eEQ BrEOLU()

WPEDO WMa0uoe M n21°2ungouiozen o Moso9adau _3@2\%:.3@3:
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Tadbmuma 11
Ilapamempuol nepeso3ok om uszomosumelieil K Lompeoumenim

ITotp-15 A | ITotp-18 b | ITotp-18 B | IToTp-18 I | IlOTP-18 ]
Bapuast Bapuant Bapuant Bapuast Bapuant | IIpous-Bo
0 1 0 1 0 1 0 1 0 1

2 = 1 10 2 2 12 1 14 10 6 20 14 510
E E 2 26 37 12 | 45 10 | 24 39 14 | 35 42 200
2 _ __;_' 3 11 28 6 10 18 20 | 22 34 16 14 550
% ol 4 25 8 12 17 5 40 | 25 32 38 30 720
5 : 5 24 14 | 27 | 40 | 48 35 21 30 12 40 200
a — | 6 16 24 14 | 30 | 42 50 | 35 | 22 30 52 420
2 = 1 24 8 18 | 30 | 20 35 14 | 40 | 26 | 30 400
E I 2 10 12 50 | 58 8 58 20 | 58 | 48 26 800
E - 1‘, 3 32 16 | 45 | 34 10 16 | 32 8 25 16 250
= o 4 26 35 42 | 52 | 35 30 | 30 | 22 | 38 20 480
{_‘7\ : 5 16 20 30 | 38 | 26 48 50 | 50 | 48 52 900
- — | 6 20 12 48 | 44 | 30 | 22 25 18 15 20 420
2 = 1 32 28 54 | 40 16 28 28 | 24 10 20 460
E e 2 10 30 | 60 | 30 | 20 | 35 38 | 50 | 44 | 28 650
= - :“ 3 8 24 | 25 | 21 52 42 50 | 48 | 48 22 800
E o | 4 15 40 38 | 28 | 25 10 | 20 15 12 10 160
,:h j 5 18 37 16 | 32 | 40 | 35 9 10 | 25 16 360

=1 6 26 34 | 20 | 46 | 45 30 14 | 26 | 24 10 480
2 | 1 16 41 30 17 55 45 | 45 50 | 46 | 30 790
g = 2 24 30 | 24 | 35 | 2 28 38 | 30 | 30 | 25 510
= 4 :“ 3 30 25 37 1 20 | 30 | 32 35 | 28 | 25 9 560
E o | 4 16 20 18 | 33 48 50 | 48 | 52 50 | 20 800
= :;‘ 5 22 36 10 | 42 | 36 | 48 | 40 | 48 | 45 24 700
B — | 6 28 40 | 40 | 25 18 20 | 28 16 18 15 400
Crpoc Ha ToBap | 600 | 480 | 550 | 750 | 420 | 360 | 780 | 200 | 400 | 180
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Bapuanr 1

Nel. CocTaBuTh MaTeMaTHYECKYIO MO/IeJIb 3a1a4H

3Bepodepma BeIpamuBaeT Jincuil U HOpok. Mimeercs 10000 kierok. B
OJTHOM KJIETKE MOJXKET JKUTh JTUOO NIBE IMCHUIBI, OO0 oxHa HopKa. [lo miany Ha
¢dbepme momxHO ObITh He MeHee 3000 nucun u He MeHee 6000 HOpok. B omHm
CYTKH KaKIOH Jrce HeoOXxoaumo 8 e, a HOopke 5 en. kopma. depma MoOXKeT
eXXeTHeBHO 3aKkymnaTh He 6omee 60000 ex. kopma. OT peaau3ayl OAHOHN MIKyPKH
mucel hepma momyuut 200 geH. ef., a OT OJHON WKYpPKH HOpKU — 500 neH. en.
Kakoe konnuecTBO JTUCHL 1 HOPOK HYKHO COJepKaTh Ha hepMe ISl TOMyUeHHS
HanOoJbIIeH IpHOBLTH?

Ne2.. Pemuuts rpadpmueckn 3JII1.
flx)=x, +2x, > extr
x, +2x, <12,
-3x, +x, <12,
X, +x, 20,
X, —x, <0,
x, <6,

x, 20,

x, 20.
Ne3. Pemnts 3JII1.
2x, — X, +3x; + x, = max
—3x; =10
X, +x,+x, =4
x, 20, x,20,x;,20,x, 20

Neq. K 3amaue Ne2 3ammcars ABOMCTBeHHYIO 3a1a4y. HaiiTu pemenne
JABOMCTBEHHOM 321a4M, HCIIOJIb3YSl pelleHre HCXOAHOM 3a1a4u.

2x, +x,

NeS. IlpuBectn 3JIII Kk kaHoHWM4Yeckod ¢(opMe M 3aNOJHUTH NEPBYIO
CUMILIeKC-Ta0auuy.

X, +2x, — 6x, > max

X, +x,+3x, <2

x, —2x,=8

3x,+2x,25

x,20, x, 20

BapuanT 2

Nel. CocTaBUTH MATEMATHYECKYIO MO/IeJIb 32/1a4H

Heobxomumo pacrummts 20 OpeBeH IUIHHOHN 1Mo 5 M Kaxaoe Ha OpyckH
mo 1,5 M u 2,5 M; TIpu 3TOM JTOJKHO TOJYYUTHCS PaBHOE KOTUYECTBO OpPYCKOB
Ka)X/I0T0 pa3mepa.
CocTaBuTh TaKOM IUIAH pacuiia, MPU KOTOPOM OYIET MOIYyYCHO MaKCUMAITbHOE
YHCII0 KOMIUIEKTOB U Bce OpeBHa OyAyT pacluiieHbl (B OTUH KOMIUIEKT BXOJHUT
10 OZJHOMY OpPYCKY KaXKI0TO pa3Mepa).

Ne2. Pemiuth rpadpuyecku 3JII1.

fx)=2x, +5x, - extr
2x, —x, 20,
2x, +x, <16,

-2x, +5x, 23,
-x, +2x, <2,

x20, x,20

Ne3. Pemnts 3JI11.
6x, —2x, + 4x; = max
X +x,+x;<2
2x, +x, +x; <1

x,20, x,20,x, 20

Ne4. K 3apaue Ne2 3anmcaTh ABOWCTBeHHYIO 3aaauy. HaliTu pemenne
JABOICTBEHHOH 321241, HCTIOJIB3YSl pellleHne HCXO0AHO| 3a1a4H.

NeS. Ilpueectm 3JIII k kaHoHMYeckoil (opMe M 3alOJHUTH IEPBYIO
CUMILTIEKC-Ta0auILy.

-x, +x, +2x, + x, > max
3x, —x, +x, +x,=2

X, +x,—4x,<3

4x, +2x,25

x,20, x,20, x, =20




Bapuanr 1. Pemuts TpaHcopTHYIO 3a7a4y

KT Ha3Ha4v.

IyHKT OTHIPaB: B B B3 B4 3amacel
Ay 3 1 2 5 20
Aj 1 3 4 2 25
Aj 3 6 5 6 30

ITorpebHOCTH 15 15 15 20

BapuanT 2. Pemnth TpaHCIIOPTHYIO 3aa4y

ITyHKT OTEIS;:%H“- Bi B2 Bs B4 3amacel
Ay 1 7 12 2 20
Az 2 3 8 4 30
As 3 5 4 6 20

ITotpedbHOCTH 20 30 10 20




01.03.02 IIpuknagnasg MaTeMaTuKa 1 MH(pOpMaTHKa, HANPaBJIeHHOCTh (nMpoduin) puknagnas
MATEMATHKA U HCKYCCTBEHHbIH HHTE/JIEKT

Pabouas nporpamma qucuuniaunsl "JlnHelinoe nporpammuposanue”, 2025 rox Ha6opa, ouHas
¢popma o0yueHus

ITpopekTop 1o yueOHO padoTe yTBepxkaeHo 24.02.25 A.A. CanamatoB

Y4eHBIM COBETOM MAaTE€MaTHY€CKOTO (baKy.TILTeTa

[Tporoxon 3aceqanust Ne 6 ot 20.02.2025

[Ipencenarens YueHoro coBera

MareMaTHYecKoro (hakyinpTeTa COIVIaCOBAHO E.A. Coponosa

3aceualmeM Ra(l)e[lpbl TEOpUH YyIIPAaBJCHUHA U ONITUMU3ALIUHU

[Tporokon 3aceqanus Ne 8 ot 20.02.2025

3aBenyromui kapenpoi COIIacCOBaHO . B. smecTbeB

ABTOD (COCTaBUTEIIH) C.A. Hukutuna

CTpykTypa pa6oueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



