NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no ANCUMNNNMNHE «MaTtemaTtuka»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

" Cnocod
Koa koHTpo/IMpyeMoii kKoMneTeH OueHo4yHOe CpeaACTBO
OLlCHHUBAHUS
OIIK-1: CrnocobeH MpUMEeHSITh
€CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHBIE
3HAHUS, METOJIl MATEMATHYECKOTO aHAITN3a U Kommnexr
MOJE/HPOBAHHS B WH)KEHEPHOM JesATebHOCTH, SK3AMeH KOHTPOJIUPYFOIINX
CBSI3aHHOH C MMPOEKTUPOBAHUEM H MaTEepHAIIOB IS
KOHCTPYHUPOBaHHUEM, TEXHOJIOTUSIMHU 9K3aMEHa
IPOM3BOJICTBA MTPHOOPOB U KOMITJICKCOB
IIMPOKOTO Ha3HAUYCHHUSI

2. OnucaHue nokazamesneili U Kpumepuee OUEHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHusaHus

OueHvBaemble KOMMNeTeHUUM nNpeacTaBneHbl B pa3gene «llepeyeHb NAaHUPYEMbIX
pe3ybTaToB 06y4YeHUA NO AUCLUNANHE, COOTHECEHHbIX C MHAMKATOPAMM AOCTUNKEHUA KOMNETEHL MM
» pabouei nporpammbl ANCUMNANHBI « MaTemaTuKa».

Mpn oueHWBaHMN CcHOPMUPOBAHHOCTM KOMMETEHUMIM NO AucumnavHe «MaTemaTuka»
ncnonbsyetca 100-6annbHas WKana.

Kpurepmnii Ouenka nmo 100- Ouenka nmo
0aJUIBHOM HIKaJe | TPAAUIMOHHOMH IIKaJje
CryzneHT ocBOMI U3y4YaeMblii MaTEpHa 75-100 Omauuno

(OCHOBHOM U AONOJIHUTENBHBIN ), CHCTEMHO
Y TPAaMOTHO M3JIaracT €ro, OCyIeCTBISAET
IIOJIHOE Y IIPABUJIBHOE BBIITOJTHEHUE
3a/laHuil B COOTBETCTBUM C MHAUKATOPaMHU
JOCTIDKEHUS] KOMIIETEHIUH, crioco0eH
OTBETUTH HA JIONOJHUTEIIBHBIE BOIIPOCHI.

CryzneHT ocBOMIJI U3y4YaeMblii MaTepual, 50-74 Xopowio
OCYIIECTBIISICT BHIMOJHEHUE 33JaHUI B
COOTBETCTBUH C MHIUKATOPAMHU
JOCTHKEHUSI KOMITCTSHIHH C
HETPUHIMITHAIBHBIMU OITHOKaMHU.

CTyneHT 1eMOHCTPUPYET OCBOEHHUE TOJBKO 25-49 Yooenemeopumenvro
OCHOBHOTO MaTepHalia, IMPH BBIOJHCHUN
3a/laHui B COOTBETCTBUH C HHANKATOPaAMU
JOCTHKCHHSI KOMITETEHITUH JTOTTyCKaeT
OTJEeJIbHBIE OIINOKHU, HE CIIOCOOEH
CUCTEeMaTH3MPOBATh MaTEPHAIT U JIeTIaTh
BBIBO/IBI.

CTy/eHT HE OCBOMJI OCHOBHOE COZIEpKaHHe <25 Heyooenemsopumenwvho
M3y4aeMOro MaTepuaa, 3aJJaHus B




COOTBECTCTBUH C MHAUKATOpaMU
JOCTHIKCHHUA KOMHCTCHHI/Iﬁ HEC BBIITOJIHCHBI
HJIW BBIIOJHCHBI HCBCPHO.

3. Tunosblie KOHMPOAbHbLIE 3a00HUA UAU UHble Mmamepuasnsl, Heobxodumole 014 OYeHKU YPOBHA
docmuiceHua KomnemeHyuli 8 coomeemcmeuu ¢ UHOUKamopamu

1.1 cemecmp.
Tema 1 3nemeHmobl nuHeliHOU anz2ebpsi.
PeweHue 30004 Ha nNpumeHeHUe MamemMamu4yecKo20 annapama 8 UH¥eHepHol deamenbHocmu

KomneteHuua UHpMKaTOp AOCTUNKEHNA KOMNETEHLUHN

OMNK-1 CnocobeH NpUMeEHATb ecTecTBeHHOHay4yHble U | OMK-1.1 MNMpumeHAeT ecTecTBEHHOHAy4YHble 3HaHMUA,
ObLLENHKEHEPHbIE 3HAHUA, METOAbI MaTeEMATUYECKOTO | MeToAbl MaTemMaTU4ecKoro aHanusa 7
aHaM3a M MOAENMPOBAHMA B WMHMXXEHEPHOM | MoAeAnpoBaHUA oA pelleHuA 3aad
OEeATeNbHOCTM, CBA3AHHOM C NPOEKTUPOBaHMEM U
KOHCTPYMpPOBaHMEM, TEXHONOrMAMM  MPOU3BOACTBA
npU60OpPOB M KOMMJIEKCOB LUIMPOKOrO Ha3HavyeHuA




Tema 1 «Inemenmor nuneitnoit anzeopoiy
Pewenue 3a0au na npumenenue mamemamuyeckozo annapama 6
UHIICEHEPHOIL 0esimeIbHOCHLU.

Pemure 3agaum 1-7 ¢ IMPHMEHCHHEM MaTeMaTHUYCCKOI'0 afnmnaparta.
(OIIK - 1.1)

3aoaua 1. Tlokazath, Kax ¢ HOMOWBIO MAMPUY 3ANUCHIBAMb 8 KOMNAKMHOU
gopme paznuunsle 3a8UCUMOCTIU:

Pacnipenienenue pecypcoB 1o pasiMyHbIM OTpacisam, IpyuBeaeHHoe B TabuLe 1

Tabmuna 1 - Pacnipenenenue pecypcoB mo orpacisim (ycil. e1.)

DHEepreTHYECKUE OTrpacyii 5KOHOMHKH
pecypchl Jlerkas Tsxenast
MPOMBIIIIICHHOCTHIPOMBIIUICHHOCTb
Hedth 4 11
[IpupoHblii ra3 1 14
YTomus 7 21

Hy»Ho 3anucath B KOMIAKTHOW (hOpME B BUJIC MATPHUIIBI.

3aoaua 2. B Mmatpulie A npyBeieHbl JAHHbBIE O ITOCTYILUICHUH METAJUTUYECKUX TPYO
(ycu1. eq1.) Tpex BUIOB (CTOJIOIBI) C TPEX 3aBOJOB (CTPOKM) B 1-il MarasuH 3a MeCHILL:

18 22 102 . 28 25 82
4=|32 21 52 |- A BMarpuue B - BO 2-i MarasuH 3a MECSIl g _| gy g1 57 |-
28 36 84 38 26 89

Heo0Xxoaumo omnpenenuTs KOIMYeCTBO TPYO KaXKI0ro BHAA, MOCTYNHBIIHUX C
3aBOJIOB B 00a MaraspHa 3a MecAll M T[OJ0BOC IOCTYIUICHUE TpyO, eciu
IIPOU3BOAMTCS €KEMECSIUHBIN 3aBO3 TAKUX XKE MApPTUH TPYO.

3aoaua 3. LleHbl Ha anmapatypy painoyIpaBiIeHHs B HEKOTOPOM (pupMe 3aBUCST
OT BpPEMEHH roja (3uma, JICTO WM OCeHHEe-BeCeHHUU nepuo). Llena amnmaparypsl
3umoi paBHa 100 ycn. aeH. en., netom — 50 ycil. neH. €., 2 B OCEHHE-BECEHHUM
nepuoa — 150 yci. neH. en.
50 70 45 80
Matpuna a_ 100 95 83 70

108 160 98 107

OINKUCHIBAET KOJUYECTBO KYIUICHHOM amnnaparypsl 3a 4€TbIpe IMOCIEIHUX MECsLa
(cTONO1IBI); CTPOKU — YUCIIO KYTLUICHHOW anmapaTyphbl 3a 3MMHUM, TIETHUN U OCEHHE-
BECEHHUU MEPUOJ] COOTBETCTBEHHO.

HeoOxonumo paccuuTtath BBIPYUKY (DUPMBI IO KAXKIOMY U3 YETHIPEX MOCIEIHUX
MECSIIEB.

3aoaua 4. Unxenep 3D-nevatu nony4un ytpom 5 3akazoB 1-ro Buja, 3 — BTOporo
BUMa, | — TpPeThero BWjaa U 2 — YETBEPTOro BUaa; AHeM — 2; 5; 1 W 5 3akazoB



COOTBETCTBEHHO. CaMbIii OOJIBIIION CIipoc MpHInencs Ha Beuep: 5; 4: 5 u S 3akazoB
COOTBETCTBEHHO. HeoOxoaumo 3anucate pe3ynbTaT MOCTYNMBIIMX 3aKa30B B BUJE
MaTpHIbl U HAUTH JJ1 Hee TPAaHCIIOHUPOBAHHYIO MATPHILY.

3aoaua 5

[TpeanpusiTue UMEET B CBOEM PaCTIOPSIKEHUHN pecypcehl Tpex BUAOB Ri, Ry, R3
COOTBETCTBEHHO B KosinyecTBe 176, 168, 184 yCciIOBHBIX €IUHULL U BBIITYCKAET
TpHU BUja npoaykuuu /11, I, I15 (T). Ynucno enHHI] pecypcoB, 3aTpadyiBaeMbIX
Ha U3rOTOBJICHUE €MHUIIBI BBITYCKAEMOM MPOAYKIIMHU, IPUBEAECHO B TAOIUIIE:

Pecypceni Buabl npoaykiuu
I 15 113
R; 50 10 30
R> 35 25 20
Ra 40 20 30

Tpebyercsa onpeneauTh 00bEM BBIITYCKa MPOIYKIMH KaXJI0T0 BHIA IIPU
3aJJaHHBIX 3aracax PeCypcoB.

3aodaua 6
Ha npennpustuu u3 Matepuaia He0OX0IMMO U3roToBUThH 360 3arotoBok Buaa A, 300
3arotoBok Tuma b u 675 3aroroBok Tumna B. Ilpu 3Tom npumensercs Tpu crocoda
packpost. KonuuecTBo 3aroToBoK, MOJy4yaeMbIX U3 KaKIOro pyJioHa MaTepuaia mpu
KaykK70M c1oco0e packpos, ykasaHo B Tabnuie 2.
Tabnuua 2 - KoayuyecTBO 3aroToBoK M3 1 pyJioHa IpH Ka)J0M Croco0e pacKkpos

(em.)

Tun 3arotoBku Cnoco6 packpos
1 2 3
A 3 2 1
b 1 6 2
C 4 1 S

HaliTn Konmm4ecTBO pyJIOHOB MaTepHalia, paCKpanBaeMbIX COOTBETCTBEHHO IIEPBBIM,
BTOPBIM U TPETbUM crioco0amu. Pemure 3anauy metonom ["aycca.

3aoaua 7. (3a0awa nianuposarus mosapoobopoma)

Toprosas ¢upma Ui npogaxku paauosami tpex BuIoB Ti1, To u Ts (eauHun)
ucnosb3yeT Tpu Buga pecypcos |, I, 11 (ycua. ex.). O6bembl pecypcoB 1 UX 3aTpatsl
B pacyere Ha | pajyoiaMIly Kask[10ro BU1a JaHbl B TaOJIMLIE:

Pecypcni Bun paguonami O0bem

pecypcoB

T, \ T, | Ts




I 6 4 5 2400

1 4 3 1 1450

I 5 2 3 1550

TpeOyercs onpeaenuTs ONTUMAaNIbHYIO CTPYKTYPY TOBapo0OOpOTa IPH YCIOBUHU
MCIIOJIb30BaHHUs BCEX HMEIOIIUXCS PECYPCOB.

2.1 cemecmp. Tema 2 InemeHmbl 8eKMOPHOU aneebpol. PeweHue 3a0a4y HA npumeHeHue
mMamemMamu4ecKo20 annapama 8 UHieHepHol desamesnbHoOCMuU.

KomneteHuua UHpMKaTOp AOCTUNKEHNA KOMNETEHLUHN

OMNK-1 CnocobeH NpUMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 MNMpumeHAeT ecTecTBEHHOHAy4YHble 3HaHMUA,
ObLLENHKEHEPHbIE 3HAHMA, METOAbI MaTeEMATUYECKOTO | MeToAbl MaTeMaTU4eCcKoro aHanusa "
aHaM3a U MOAENMPOBAHMA B WMHMXEHEPHOMN | MoAennpoBaHUA oA pelleHua 3aad
[eATeNbHOCTM, CBA3AHHOM C MPOEKTUPOBaHMEM U
KOHCTPYMPOBAHNEM,  TEXHONOTMAMM  NPOU3BOACTBA
npU60OpPOB M KOMMJIEKCOB LUIMPOKOIO Ha3HavyeHusa




Tema 2 Onemenmor sekmopnou ancebpwl. Pewienue 3adau na npumenenue
MAMeMamuyeckoeo annapama 6 UHICeHePHOU OesmenbHOCHIL.

Pewume 3a0auu 1-5 ¢ npumenenuem mamemamuueckozo annapama.
(OIIK -1.1)

3aoaua 1. 3aBon pousBoauT 3a cmeny 300 merasneit ays paaroaami NepBoro BUIA,
200 — mns paguonamin Broporo Buga u 100 ms paguonamn Tperbero Buaa. Torna
KaK TPOHU3BOJACTBEHHYIO MPOTPaMMy ATOTO 3aBOJIa MOJYKHO TPEJICTABHUTH B BHJC
BEKTOpa?

3ao0aua 2. TlpeanpusTve BbIIYCKAeT KATYIIKH WHIYKTUBHOCTH — BHUHTOBBIE,
CnMpaibHble U BUHTOCIHMpasibHble. O0BeM npomsBozcTea karymek B 2020 romay
cocrasui 900, 700 u 3900 mwtyk coorBeTcTBEHHO. O0OBEM MPOU3BOICTBA KAXKIAOTO
Buaa katymek B 2021 roxy 6but Ha 10 % OGonbiie oobema npoussojictsa B 2020
roay. Haiitu: 1) ckosibKO KaTyiek Kaxkaoro Buaa 0110 npousseneHo B 2021 roxy;
2) CKOJIbKO KaTyIIEK Ka)kJI0ro BH/1a OBIJIO MPOM3BEICHO 3a JIBa I'O/Ia.

3aoaua 3. IlpennpusaTHe BBITYCKAET €KECYTOUYHO YETHIPE BHMJA M3/CIMI, OCHOBHBIC
MPOU3BOJICTREHHO-KOHOMUYECKHUE MOKA3aTENN KOTOPBIX MTPUBEIECHHI B Ta0/mIE 1.
Tabnuua 1 — [Ipou3BoACTBEHHO-3KOHOMUYECKUE [10Ka3aTenn

[Toka3zaTenu Bua usnenus

1 2 3 4
KomnmuecTBo u3jeiui, e. 20 50 30 40
Pacxoj1 ceIpbst, KT 5 2 7 4
Hopwma BpEMEHHU 10 5 15 8
HU3TOTOBJICHUA, 9/U31.
Ilena usnenus, AcH. ¢1./H31. 30 15 45 40

Tpebyercss onpenenuts CICAYIOLIUME €HKECYTOUHbIC IOKA3aTeJIU: PaCXol
CBIpBS S, 3aTpaThl paboyero BpeMeHu 7 M CTOMMOCTH P BBITYCKAeMOU TIPOAYKIIMH
TIPEITPUSITHSI.

3aoaua 4. dupma, 3aHMUMAIONIAACT CTPOUTEIHLCTBOM TaYHBIX JOMHKOB, B3sIa
KpeuThl B Tpex Oankax: «Anbha-bank», «bank BTby», «bank Mocksa».

Kaskp1ii n3 0aHKOB Mpe10CTaBUIT KPEIUTHI B pazMepax cooTBeTcTBeHHO 20, 40
1 40 Mipa. py0. 1O rojIoBYI0 NPOLEHTHYIO cTaBky 40, 25 u 30%.

Heo0x0/1MMO BBISICHUTB, CKOJIBKO NIPUJIETCA IJIATUTh (DUPME B KOHIIE ToJ1a 3a
KpPEeIUThI, B3sIThIe Y OAHKOB.

3aoaua 5. llpennpusitue BeimyckaeT 4 BUAa paJHOU3MEPUTEILHBIX PUOOPOB — ISt
WU3MEPEHHUS CHJIBI TOKA, HAMpPS/KCHUSA, MOIIHOCTH M HANPsSKCHHOCTH TMOJS |
paJonoMeX C HCIOJIb30BAaHUEM YEThIpEX BHUAOB pecypcoB. Hopmbl pacxopa
pPECYpPCOB Ha €/IMHULLY U311l 3a1aHbl Ta0uuuen 2.



Tabmima 2 - Pacxon pecypcos Ha 1 nmpubop

Bug npubopa Bun pecypca

Tpyn Ceippe | OOopyaoBaHue | DNEeKTpo-

DHEPTUSA

IUISL  U3MEPEHHS 3 2 3 4
CHJIBI TOKA
UL U3MEPEHHS 2 3 6 5
HaINpsDKEHUS
T U3MEpEHUs 6 1 2 3
MOIIIHOCTH
IS U3MEPCHHS 5 6 7 9
HaIPSKEHHOCTH
oJIs "
paguoOIOMeEX

TpeOyeTcst HAUTH 3aTpaThl PECYPCOB HA KAKIBIA BUJT PATTUOUIMEPUTETBHBIX
npuOOpPOB MpU JAHHOM IUIaHe WX BbIMycka, paBHoMm 30, 25, 20 u 38 enunun
COOTBETCTBEHHO.

3.1 cemecmp. Tema 3 3InemeHmoel aHaaumu4yeckoli eeomempuu. PeweHue 3a0a4 Ha
npuMeHeHUe MamemMamu4yecKo2o annapama e UH1¥eHepHol desmesnbHocmu.

KomneTteHuua MHAWKaTOP AOCTUXKEHUA KOMMNETeHL MU

OMNK-1 CnocobeH NpuMeHATb ecTtecTBeHHOHay4yHble U | OMK-1.1 MNMpumeHaeT ecTecTBEHHOHAy4YHble 3HaHuA,
O6LLEeNHKeHepHble 3HaHUA, MeToAbl MaTeMaTUYeCKOro | MeToabl MaTeMaTU4eCcKoro aHanusa 7
aHaAM3a M MOAENMPOBAHMA B WMHMXXEHEPHON | MoAennpoBaHUA ANA pelleHuA 3aad
[EeATENIbHOCTM, CBA3AHHON C MPOEKTUPOBAHMEM U
KOHCTPYMPOBAHUEM,  TEXHONOTMAMM  NPOU3BOACTBA
npnbopPOB N KOMMIEKCOB LWMPOKOro HasHa4veHus




Tema 3 Drevenmui ananumuyeckou ceomempuu

Pewume zaoauu 1-9 ¢ HPUMEHEeHUeM mamemamudeckKkozo annapamd.
(OTIK — 1.1)

3a0aua 1. 3atpatel Ha mnpousBoacTBo 100 mTyk ocummorpados
coctaBisroT 300 men. ex., a 500 mrryk — 600 nen. en. OmnpenenuTh 3aTpaThl Ha
npousBocTBO 400 wTyk ocumiiorpadoB NpU YCJIOBHH, YTO OHHM OINMCBIBAIOTCH
ajireOpanvyecKuM ypaBHEHUEM IIEPBOH CTEIICHHU.

3aoaua 2. 3atpaThl Ha IEPEBO3KY MEXAHUYECKUX TEPMOCTATOB JBYMS
TPAHCIIOPTHBIMK ~ CPEACTBAMHU OMKCHIBAIOTCA  ypPaBHEHUAMH Y =50x+150
U y=25x+250 COOTBETCTBEHHO, T[IJI€ X —PacCTOSIHHE B KHJIOMETpax, a y —
TPAHCIIOPTHBIE PacxXobl B JIeH. €. HeoO0XoauMo OrpeiesinTh, HaunHas ¢ Kakoro
paccTosiHusL  Oojee  OKOHOMHYHBIM  CTAaHOBHUTCS  HCIIOJIb30BAHHE  BTOPOTO
TPaHCIOPTHOTO cpejcTBa?

3aoaua 3. B npouuioM rojly cpeHss LieHa akKyMyJiaiTopa Obuta 15 neH. ex., a

B HactosieM roay — 18 nen. en. HaiTm 3aBUCHMMOCTDH 1IEHBI aKKyMYJIsiTOpa OT
HOMEpa rojia, MpH YCIOBUM, YTO TEHJCHIMS POCTa IEHBI COXPAHUTCS, T.e. IEHA
OyzieT yBeJIMYHUBATLCSH HA OJHO M TOKe 4yuciio. HeoOXxoauMo cocTaBUTh MPOrHO3
CPEJIHEH LIEHBI HA TPU I'0/1a BIEPE/L.
3aoaua 4. llpepyioxenue S U cnpoc D HA METEOPOIOTHYECKHH pajiap B MEPUOJ C
2015 — 2020 r. r. Beipaxensl pynkuusamu: S =0,8p+0,5; D=-04p+15, rue P
- 1ICHa pajapa B JIEH. €., a S U D u3MepsAroTca B eAMHUIaX. HaliTH pbIHOYHYIO
LIEHY pajiapa (pbIHOYHAS 1IeHa TOBapa — ATO 1IeHa, PU KOTOPOii €ro NpeiokKeHue
Ha PbIHKE U CIIPOC COBIAJAIOT).
3aoaua 5. B nepBbIii ©13ydaeMbIii T CPEIHSAA IIEHA HA aBTOMOOWIILHBIC IIIMHBI Oblia
15 yein. pgen. en., a Bo Bropoit — 18 ycn. ged. en. HailTu 3aBUCHMOCTB LIEHBI HA
aBTOMOOHJIBHBIC IIIMHBI OT HOMEpPA Tojia, MPH YCIOBHH, YTO IIeHa KayKIbIi o OyaeT
YBEJIMYMBATHCS HA OJTHO U TOKE 4nciio. COCTaBUTh MPOrHO3 CPEIHEH LIEHbI HA ISITh
JIeT BIepes.
3aoaua 6. 3akoHbl cripoca U NMPEIIOKESHUS HA CHETYMKH BOJbI ONPEICIISIOTCS

ypaBHenusamu: Y =—4X+14, y =X+5. HaiiTn TouKy ppIHOYHOIO PaBHOBECHS.

3aoaua 7. Ilpennpustue npoaaéT KasKablil H3roTOBICHHBIM MAarHUTONPOBO 110 74
neH. e, [Ipu 3ToM u3aepKKH COCTaBIAOT 535 MeH. ea. 3a 7 MarHUTOIIPOBOIOB H
650 nieH. en. 3a 12 marHuTonpoBo10B. Haltu TOUKky 0€3yObITOYHOCTH, €CIU
(GyHKUMA U3ACPIKEK JTMHEHHASL.

3aoaua 8. V31epixku nepeBO3KH JIBYMS TPAHCIIOPTHBIMU CPEJICTBAMHU BBIPAKAIOTCS
(yHKIMSIMU

y = 20x+100 u y = 25x+70, rme X —3TO AaAbHOCTh MEPEBO3KH B COTHSIX
KHJIOMETPOB, @ Y - TPAHCIIOPTHBIE PACXO/Abl B JEHEKHBIX €IMHMUIaX. OnpeaeauTs,
HAaYMHAA C KAKOTO PACCTOSHUA 00Jiee HDKOHOMHYHBIM CTAHOBHTCS TIEPBOE
TPAHCIIOPTHOE CPEJICTRO.



3aoaua 9. 3nepxxu npoussoacTea 100 mryk npubOpOB 115 U3MEPEHUs 1aBICHUSA
coctapisroT 300 nen. ex., a 500 mryk — 600 nen. en. OmnpenenuTs W3AEPKKU
npousBojicTBa 400 mTyk npubOpoOB MpU  YCIOBUH, YTO (DYHKIMS H3AEpPIKEK
JIMHENHA.

4.1 cemecmp. Tema 4 BesedeHue 8 mamemamudeckul aHanu3. PeweHue 3a0a4 Ha
npuMeHeHUe MameMamu4yecKko20 annapama 8 uHuceHepHol deamensHocmu.

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMETEeHUUU

OMNK-1 CnocobeH NpuMMmeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 MNpumeHAeT ecTeCTBEHHOHay4YHble 3HaHuA,
0ob6LLEenHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYecKoro | meToabl MaTemaTn4ecKoro aHanunsa "
aHanM3a M MOAENMPOBAaHMA B WHXXEHEPHON | MoAe/npoBaHUA A1A pelleHua 3agad
[EeATeNbHOCTH, CBA3AHHOM C MNPOEKTUpOBaHMEM U
KOHCTPYMPOBAHNEM,  TEXHONOTMMAMM  NPOU3BOACTBA
nNprvbopPOB U KOMMNIEKCOB LUMPOKOTO Ha3HaYeHUA

Tema 4 Bseoenue 6 mamemamuyeckuti AHaIu3

Pewume 3(1()6!‘{11 1'5 C HpUMEHeHUueM mamemMamu4eckoco annapamd.
(OIK - 1.1)

Bagaua 1. Ecm ¢ysxkums Y= f(X) onpenenser 3aBuCHMOCTH NpHOBLIH

npeanpusTys (yCiu. IeH. €1.) OT HoMepa KBapTajia TeKylero roja (x), To Kak JaHHYIO
3aBUCHUMOCTBH MOKHO OIMCaTh TabJIMLIEH, COCTOSILEH U3 IBYX CTPOK?

3agaua 2. Kak MokHO nokasaTh Ha npumepe dopmyisl =7-0,4p , rae p -
1eHa eauHuIBl ToBapa (apryment); ( - Benmumma cmpoca Ha ToBap ((pyHKIHS)
rpapuueckuii crnoco0 3aiaHus QyHKIHIH.

3amaua 3. [Ipenyoxenue s ¥ CIpoc D Ha paauoiaMiiel B iepuos ¢ 2015 — 2020
r. T. BbIpakeHbl QyHKusMua: S=08p+05;, D=-04p+15, tae P - IeHa
paZiMoJIaMITBI B JIEH. €1.,a S ¥ D B eAMHULIAX. HaliTH pEIHOYHYIO LIEHY paHOIaMITbI.

3agaua p 4. Bxirag B 5000$ nosioxxen B 6aHk 1oj1 8% roIoBBIX, HAUUCIIIEMBIX
exekBaptanbHo. OOmas BelMYMHA BKIaga [0 MPOMISCTBHM N KBApTaaOB
BhIUMCISIETCS 110 hopmyite:

A =5000(1+0,08/4)" n=1,2;3.... Haiitu cymmy BKiaza 4epe3 TpH roja.

3agaua 5. Cymma 12000 $ unBectrpoBana mmox 9 % rogosbix. Haliti cymmy
yepe3 nsaTh JIET: a) IPU KBaApTATbHOM HAYMCIEHUU; 0) Mpu MpOa0JLKAOIIEMCS
OEeCKOHEYHOE YHCIIO pa3 HauucIeHuH. CpaBHUTb CYMMBI MEXKIY COOOM.

5.1 cemecmp. Tema 5 flupdbeperyuansHoe ucyucneHue ®Ol. PeweHue 3a0a4 Ha



npumeHeHUe mamemamu4yecKkoeco anrnapama e UH}I{EHepHOU desmesnbHOCMU.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OlMK-1 CnocobeH NpUMEHATb ecTecTBEHHOHay4yHble ©
0bLLEeNHIKEHEPHDbIE 3HAHMA, MeToAbl MaTeMaTUYeCKoro
aHaM3a U MOAENMPOBAHUA B WHXKEHEpHOM
[EeATeNbHOCTM, CBA3AHHOM C MPOEKTUPOBAHMEM U
KOHCTPYMPOBAHNEM,  TEXHONOTMAMM  NPOU3BOACTBA
npnbopPOB U KOMMIEKCOB LWMPOKOro HasHaYeHuA

OlMK-1.1 MNMpumeHseT ecTecTBEHHOHAY4YHble 3HaHWUA,

meToapbl MaTemaTnyeckoro aHa/1n3a
MmoaennposaHnAa aNnAa peweHna 3agad

n
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Temb1 5 "/Juppepenyuanvroe ucuucrenue hynkyuii 0onou deucmeumenvHou
nepemerHou. PYyHKYUU HeCKOIbKUX nepemeHHbLx "
Tema 6. "IIpurosicenus npouzeoomou "

Pewume 3!51()61‘“/5 1'8 C HPpUMEHEHUEM MAameMamudecKkoeo annapamad.
(OTIK - 1.1)

3agaua 1. [Ipeanpustre npou3BOAUT X €AUHHUI] TEJIECKOIOB.
YCTaHOBJIEHO, YTO 3aBHCHMMOCTbh (PMHAHCOBBIX HAKOIJIEHWH OT O00BEMa BBINTyCKa

- e e — 3 —
3agaéres popmymnoii: [ (X) =—0,02x"+600x ~1000

Ol’IpG)IC.HHTB MAaKCHUMaJIbHO BO3MOKHYH BCIIHYHHY (bHHaHCOBBIX HAKOIJICHUH.

3apauya 2. Ilpeanpusatue mpousBoaut X TaxoMeTpoB B JeHb. [lo moroBopy oHO
JOJDKHO — ©KCAHCBHO mocTaBiaATh (upme He MeHee 20  TaxoMeTpoB.
[1pon3BOACTBEHHBIC MOUTHOCTH TMPEANPUATHA TAKOBBI, YTO BBIMYCK HE MOMKET
npesbimiaTh 90 MWTYK B ACHB.

Onpenenutbh Npu KakoM 00bEME MPOU3BOACTBA YACIbHBIE 3aTpaThl MPOMU3BOACTBA
OyayT HanOOJIBIIUMH.

3amaua 3. Ilycte GyHKmMS 3aTtpar mNpU  TPOM3BOJICTBE  CBETOIMOIHBIX
SHEprocheperaiommx CBeTHILHHKOB MMeeT BUx: K(X)=2X +VX -1 Onpenenuts
npeiesibHbIe U3JIePIKKU POU3BO/ICTBA (IIpeiebHbIe U3IEPIKKH ITO ellé U 3HAYCHUE
IPOM3BOJIHON (DYHKIIMM B TOYKE) IPU YBEITHUECHUH 00bEMA BBITYCKa HA X, =2 €]1. U
Ha X, =10enx.

,
C(x)=20x- >
3anaua 4. Ilycte QpyHKUUA 20 ycTaHaBIIUBAET 3aBUCUMOCTh U3EPIKEK

MTPOM3BOJICTBA OT KOJUYECTBAX BBIITYCKAEMOW MPOAYKIMU. HalTh mnpejenbHbIe
U3EPAKKHU MPOU3BOJICTBA, el 00beM npoaykiuu coctapisier 100 enunun win 20
equaul (lIpenensHple M3AEPKKU MPOU3BOACTBA €CTh MPOU3BOJHAS OT (DYHKIIHH
U3J/IePIKEK).

3amaya 5. Teno, BBINYHICHHOE BEPTUKAILHO BBEPX, JBHKETCS IO 3aKOHY
2

S(t)=4+8t —5t°, rae Beicota S(t) m3MepsieTcs B MeTpax, a Bpems t - B CEKyHIax.

Halitu ckopoCTh T€l1a B HaYajlbHbli MOMEHT BPEMEHH.

3anaua 6. Haiitu u3meHenue BoIpy4kH | ¢ yBenmyeHueM 1ensl P Ha CUETUMKY yuéTa
3JIEKTPUYECKOM SHEPrUuy MPU Pa3HBIX BUAAX 3JIACTHYHOCTH cripoca D.

3ajaya 7. 3aBUCUMOCTb MEKIYy H3IAepKKamMu IpousBoiactBa C U o0beMoM
npoaykimu Q Beipaxaercst pynkuueii: C=30Q - 0,08Q°%. Onpenenuthk cpennue u
npejiesIbHbIE U3JEPXKKHU IPpH 00beme nmpoaykuuu Q=5 en.

11



3agaya 8. @yHkuuu gonrospeMeHHoro cnpoca D u npepoxenus S oT LeHbI P Ha
MHUPOBOM pbIHKE He)TH mMeroT cooTBeTcTBeHHO Bua: D=30 — 0,9p, S=16 + 1,2p.
Ha¥itn smacTHYHOCTE Cripoca B TOYKE PABHOBECHOM 1IEHBI.

6.2 cemecmp. Tema 6 [lpunorceHus npou3eodHol. PeweHue 3a0a4 HA nNpPUMeHeHue
mMamemMamu4ecKozo annapama 8 UH¥eHepHol desmesibHoCmMu.

KomneteHuusa UHauKaTop AOCTUKEHNA KOMNETEeHLUH

OMNK-1 CnocobeH NpuMmeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 MNpumeHAeT ecTeCTBEHHOHay4YHble 3HaHUA,
0ob6LLEeNHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYecKoro | meToabl MaTeMaTU4eCcKoro aHanusa "
aHanM3a M MOAENMPOBAHMA B WHXXEHEpPHON | MoAeAnpoBaHUA ANA pelleHua 3agad
[eATeNbHOCTH, CBA3AHHOM C MPOEKTUPOBaHMEM U
KOHCTPYMPOBaAHUEM,  TEXHONOIMMAMM  NPOU3BOACTBA
nNprvbopPOB U KOMMNJIEKCOB LUMPOKOTO Ha3HaYeHUA

12



Temb1 5 "/Juppepenyuanvroe ucuucrenue hynkyuii 0onou deucmeumenvHou
nepemerHou. PYyHKYUU HeCKOIbKUX nepemeHHbLx "
Tema 6. "IIpurosicenus npouzeoomou "

Pewume 3!51()61‘“/5 1'8 C HPpUMEHEHUEM MAameMamudecKkoeo annapamad.
(OTIK - 1.1)

3agaua 1. [Ipeanpustre npou3BOAUT X €AUHHUI] TEJIECKOIOB.
YCTaHOBJIEHO, YTO 3aBHCHMMOCTbh (PMHAHCOBBIX HAKOIJIEHWH OT O00BEMa BBINTyCKa

- e e — 3 —
3agaéres popmymnoii: [ (X) =—0,02x"+600x ~1000

Ol’IpG)IC.HHTB MAaKCHUMaJIbHO BO3MOKHYH BCIIHYHHY (bHHaHCOBBIX HAKOIJICHUH.

3apauya 2. Ilpeanpusatue mpousBoaut X TaxoMeTpoB B JeHb. [lo moroBopy oHO
JOJDKHO — ©KCAHCBHO mocTaBiaATh (upme He MeHee 20  TaxoMeTpoB.
[1pon3BOACTBEHHBIC MOUTHOCTH TMPEANPUATHA TAKOBBI, YTO BBIMYCK HE MOMKET
npesbimiaTh 90 MWTYK B ACHB.

Onpenenutbh Npu KakoM 00bEME MPOU3BOACTBA YACIbHBIE 3aTpaThl MPOMU3BOACTBA
OyayT HanOOJIBIIUMH.

3amaua 3. Ilycte GyHKmMS 3aTtpar mNpU  TPOM3BOJICTBE  CBETOIMOIHBIX
SHEprocheperaiommx CBeTHILHHKOB MMeeT BUx: K(X)=2X +VX -1 Onpenenuts
npeiesibHbIe U3JIePIKKU POU3BO/ICTBA (IIpeiebHbIe U3IEPIKKH ITO ellé U 3HAYCHUE
IPOM3BOJIHON (DYHKIIMM B TOYKE) IPU YBEITHUECHUH 00bEMA BBITYCKa HA X, =2 €]1. U
Ha X, =10enx.

,
C(x)=20x- >
3anaua 4. Ilycte QpyHKUUA 20 ycTaHaBIIUBAET 3aBUCUMOCTh U3EPIKEK

MTPOM3BOJICTBA OT KOJUYECTBAX BBIITYCKAEMOW MPOAYKIMU. HalTh mnpejenbHbIe
U3EPAKKHU MPOU3BOJICTBA, el 00beM npoaykiuu coctapisier 100 enunun win 20
equaul (lIpenensHple M3AEPKKU MPOU3BOACTBA €CTh MPOU3BOJHAS OT (DYHKIIHH
U3J/IePIKEK).

3amaya 5. Teno, BBINYHICHHOE BEPTUKAILHO BBEPX, JBHKETCS IO 3aKOHY
2

S(t)=4+8t —5t°, rae Beicota S(t) m3MepsieTcs B MeTpax, a Bpems t - B CEKyHIax.

Halitu ckopoCTh T€l1a B HaYajlbHbli MOMEHT BPEMEHH.

3anaua 6. Haiitu u3meHenue BoIpy4kH | ¢ yBenmyeHueM 1ensl P Ha CUETUMKY yuéTa
3JIEKTPUYECKOM SHEPrUuy MPU Pa3HBIX BUAAX 3JIACTHYHOCTH cripoca D.

3ajaya 7. 3aBUCUMOCTb MEKIYy H3IAepKKamMu IpousBoiactBa C U o0beMoM
npoaykimu Q Beipaxaercst pynkuueii: C=30Q - 0,08Q°%. Onpenenuthk cpennue u
npejiesIbHbIE U3JEPXKKHU IPpH 00beme nmpoaykuuu Q=5 en.
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3agaya 8. @yHkuuu gonrospeMeHHoro cnpoca D u npepoxenus S oT LeHbI P Ha
MHUPOBOM pbIHKE He)TH mMeroT cooTBeTcTBeHHO Bua: D=30 — 0,9p, S=16 + 1,2p.
Ha¥itn smacTHYHOCTE Cripoca B TOYKE PABHOBECHOM 1IEHBI.

7.2 cemecmp. Tema7

KomneteHuusa UHaMKaTop AOCTUKEHNA KOMNETEeHLUH

OMNK-1 CnocobeH NpumeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 MNpumeHAeT ecTeCTBEHHOHay4YHble 3HaHuA,
ob6LLenHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYecKoro | mMeToabl MaTemaTU4eCcKoro aHanusa "
aHa/M3a M MOAENMPOBAHMA B WMHXXEHEpPHON | MoAenpoBaHUA oA pelleHua 3agad
[eATeNbHOCTH, CBA3AHHOM C MPOEKTUPOBaHMEM U
KOHCTPYMPOBaHNEM,  TEXHONOIMMAMM  NPOU3BOACTBA
nNprvbopPOB U KOMMNJIEKCOB LUMPOKOTO Ha3HaYeHUA

Tema 7 "®yHKIHN HECKOIBKHX MEPEeMEHHbIX"'

Pewume 3a0aqu 1-5 ¢ HPpUMEHEHUeEM MamemMamuiecKoco annapamd.

1. Ha ckoabko HM3MEHHTCSA Auaro”Halb W IUIomanab IM[IPAMOYIOJIbHHKaA CO

ctopoHaMu X=6M u Y =38m, eciu nepBasi CTOpOHA YBEJIMYUTCS HA 2 MM, @ BTOpas

YMEHBIIUTCS HA 5 MM?

2. LlentpansHsiii yrox cexropa o =60° ysemunncs na Aa =1°. Ha ckombko
CJIElYET YMEHBLIUTH paauyc cekTopa R =20 c¢M, yToOBI 1J1011a/1b CEKTOPA OCTAJIACh
0e3 u3MeHeHus1?

3. Ilpu nedopmaimu nununapa paauyc R ysenuuwics ¢ 20 cm g0 20,5 cm, a
Beicora H ymenbmmace co 100 cm 10 98 cm. Haiitu npuOnmkeHHO M3MEHEHHs

oovema V 110 popmyiie AV =dV.

4. ®upmMa TIPOM3BOJUT JIBA BUJa TOBApPOB W TPOJAET WX MO IeHe Cq, C, 3a
enuHUIly cooTBeTcTBeHHO. DyHkuusa uzaepxek usBectHa C(q1, 92 ), Q15 92 —

00BEMBI BBIMYCKA COOTBETCTBEHHO TOBAPOB JIBYX BUIOB. TpelOyercss HAllTH Takue

3Ha4YeHUs (y , (s, , IPH KOTOPBIX MPHUOBLIB, IoIyyaemas pUupMoi MaKCUMaJIbHa.

5. Halitu  Hammesbiiee Mmu  HauOoabuiee M 3HaueHust  QyHKUMH
Z=1f(x,y)=3-2x*-xy—y* B 3amMKHyTOii o6mactu D, 3amanHOii cHCcTEMOii
HepaBeHCTB —1<x<1; 0<y<2 — Cpnenatp yepTéxi obmactu D.

8.2 cemecmp. Tema 8. UHmezpanvHoe ucqucneHue ®OIl1. HeonpedeneHHbIl uHmMezpan.




PeweHue 3a0a4 Ha npumeHeHue mamemamu4yecKkoeo anrapama e UH.'H{EHepHOlj desmenbHOCMU.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OlMK-1 CnocobeH NpUMEHATb ecTecTBEHHOHay4yHble ©
0bLLEeNHIKEHEPHDbIE 3HAHMA, MeToAbl MaTeMaTUYeCKoro
aHaM3a U MOAENMPOBAHUA B WHXKEHEpHOM
[EeATeNbHOCTM, CBA3AHHOM C MPOEKTUPOBAHMEM U
KOHCTPYMPOBAHNEM,  TEXHONOTMAMM  NPOU3BOACTBA
npnbopPOB U KOMMIEKCOB LWMPOKOro HasHaYeHuA

OlMK-1.1 MNMpumeHseT ecTecTBEHHOHAY4YHble 3HaHWUA,

meToapbl MaTemaTnyeckoro aHa/1n3a
MmoaennposaHnAa aNnAa peweHna 3agad

n
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Tema 8 " Unumezpanvroe ucuucnenue pynkyuu ooHoi nepemennon”.
Pewwume 3a0aqu 1-9 ¢ npumenenuem mamemamuieckozo annapama.

3apaya 1. Onpenenurb 00beM TPOAYKILIMH, IPOU3BEACHHONW pabOYUM C TPETHETO
110 LIECTOM Yackl pabOThI, €CIIU €ro MPOU3BOIUTENBHOCTh TPY/IA 3a/1aeTCs

8 +5.

HKnuen: f(t)=2-
ynx )=2->—

3apaua 2. Haiitu cpejiHee 3HaYCHHUE U3JIEPIKEK K (X), BBIPAKEHHOE B JICHEKHbIX
eIMHUIAX, €CJIU 00BEM MPOAYKIIMU X MEHSIETCS OT HyJIS 0 & €IMHHUIL. YKa3aTh
TOT 00BEM IPOJTYKIINH, IPU KOTOPOM H3JIEPXKKHU IIPUHUMAIOT Cpe/IHee 3HaUCHHE.
K(xX)=x*+x+5; a=17.
3agaua 3. [Tycts f(t)=-3t° +18t - dyHKIMS TPOM3BOAUTETEHOCTH TPY/IA.
Onpenenuts BIpabOTKY pabouero 3a Bech paboumii 1eHb.

3amauya 4. Haiitu o0beM IpOayKIIUMHU , MPOM3BEICHHBIN 3a 4 roj1a, eciu
IMPOU3BOACTBCHHAA

ynkmms Ko66a-/lyrnaca umeer Bu: f(t) =(1+t)-e*.

3amaua 5. OnpenenuTh 3amac TOBapoB B MarazuHe, 00pa3yeMbli 3a TPH JHS, €CIIH
NOCTYIUICHUE TOBAPOB Xapakrepusyercs pynkuueit f(t) = 2t + 5.

3amaua 6. [Tycts ckopocTh U3MEHEHUS 3aTPAT MPOU3BOJICTBA HA COJIEPIKAHHE
YIPaBISHYECKOTO anmapaTa (€IHHHIIA H3MEPEHHS MECSI) MEHSIETCS BO BPeMEHU

. T
o saxony f(t)=20+4sin 5 -t. Haiitu cpeanue 3aTparhl 3a nepuox 0<t<12 (B
MecsIax).

3agaua 7. [lycTes konmuuecTBO 3MEKTpO’HEpPruu ( , KOTopoe moTpedisercs 3a
CAUHUIy BpeMeHH (B J€Hb), 3aBUCUT OT BpPEMEHH 1O 3aKOHY

q(t) =50+ 5sin %-t +2sin %-t Haiitn konuecTBO 1moTpedisieMoi IeKTPOIHEPTHH
3a Bpemst 0<t <30 (To ecTh 3a 30 aneit).

3amaua 8. [Tocne coopku 100 gacor okazanock, 4To B JaJIbHEHIIIEM BpeMs,
3aTpayrBaeMoe Ha COOPKY yObIBaeT B COOTBETCTBHH C OPMYJIOH

y =15x"""* | Haiitu Bpems, kotopoe notpedyercs Juist cCOOPKH B MPOIOIIKEHUH
ewe 20 yacos (T.e. ¢ HoMmepa 101 go Homepa 120).

3agaua 9. [Tycts f(t)=100—t™ onmmchIBa€T M3MEHEHHUE MPOU3BOIUTEIILHOCTH
HEKOTOPOTro NPEANPUITHS B 3aBUCUMOCTH OT BpeMeHH (BpeMs B Mecsuax). Halitu
00BbEM MPOAYKIMHU, TPOU3BEICHHOMN 33 MEPBbIA MECHILL.
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9.2 cemecmp. Tema 9 UHmeepansHoe ucqucaeHue ®O[. OnpedeneHHbili uHmMezpan. PeweHue
30004 Ha NPUMEHeHUE MamemMamu4ecKo20 annapama 8 UH¥eHepHoul deamenbHocmu.

KomneTteHuusa UHpMKaTOp AOCTUKEHUA KOMNETEHLUN
OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHayuyHble U | OMK-1.1 MNMpumeHAeT ecTecTBEHHOHAy4YHble 3HaHuA,
0bLLENHIKEHEPHDbIE 3HAHMA, METOAbI MaTeMATUYECKOTro | MeToAbl MaTemMaTU4ecKoro aHanusa 7

aHanM3a M MOAEANPOBaHMA B WMHXEHEPHOW | MOAeNMPOBaHUA ANA pelleHun 3a4a4
OEATeNIbHOCTM, CBA3AHHOW C MNPOEKTUPOBAHMEM MU
KOHCTPYMPOBaHWEM,  TEXHONOTMSMWU  MPOU3BOACTBA
NPMBOPOB U KOMMIEKCOB WMPOKOro Ha3HaYeHus
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Tema 8, 9 " Unmeepanvroe ucuucnenue gpynxyuu oonou nepemennou”.
Pewwume 3a0auu 1-9 ¢ npumenenuem mamemamuyieckoeo annapamd.

3anaua 1. Onpeaenuts 00beM NPOAYKIHU, TPOU3BEACHHON padOYUM C TPETHETO

10 MIECTOMN Yachl paGOTbI, €CJIK €TI0 MPOHU3BOJHUTCIBHOCTDb TPYJa 3a1aCTCA

8

HKOuen: f(t)=2- +5
ynxu =27

3apaua 2. Haiitu cpeiHee 3HaYCHHUE U3JIEPIKEK K (X), BBIPAKEHHOE B JIEHEKHbIX
eIUHUIIAX, €CIIM 00BbEeM MPOAYKIMH X MEHSIETCS OT HyJs 40 a €IUHMIL. YKa3aTb
TOT 00BEM NPOJYKIIH, IIPU KOTOPOM U3JIEPHKKU IIPUHUMAIOT Cpe/IHEe 3HaueHHe.
K(xX)=x>+x+5; a="7.
3agaua 3. [Tycts f(t)=-3t° +18t - dyHKIHS TPOU3BOAUTEIEHOCTH TPY/IA.
Onpenenuts BeIpabOTKY pabouero 3a Bech paboumii 1eHb.

3amaya 4. Haiitu o0beM IIpOIyKIUHU , IPOM3BEICHHBIN 3a 4 roja, eciu
IIPOU3BO/ICTBCHHAS
ynkims Ko66a-/lyrnaca umeer Bu: f(t) =(1+t)-e*.

3amaua 5. OnpenenuTe 3amac TOBApOB B Mara3uHe, 00pa3yeMblid 3a TPH JHS, €CITH
IOCTYIUICHUE TOBAPOB Xapakrepusyercs pynkuueit f(t) = 2t + 5.

3amaua 6. [Tycts ckopocTh U3MEHEHUS 3aTPAT MPOU3BOJICTBA HA COJIEPIKAHHE
yIpaBJIeHYeCKoro anmapaTa (eHHHIIa H3MEePEeHHs MECSIl) MEHSETCSI BO BpeMeHH!

. .
o saxony f(t)=20+4sin 5 -t. HaiiTu cpeaue 3aTpaThl 3a epuoj 0<t<12 (B
MecsIax).

3agaua 7. [lycTe konmmuecTBO 37EKTpO’HEpruu ( , KOTOpoe MoTpednsercs 3a
CAWHUIy BpeMeHH (B J€Hb), 3aBUCUT OT BpPEMEHH TIO 3aKOHY

T T o .
q(t) =50+ 5sin 3 -t+2sin 5 -t Haiitu kosimuecTBO noTpedIsieMOn 3JIEKTPOIHEPrUH
3a Bpemst 0<t <30 (To ecTs 3a 30 gneit).

3anpaua 8. [Tocne coopku 100 yacor okazanock, 4To B JaJIbHEHIIIEM BpeMs,
3aTpayruBaeMoe Ha COOPKY yOBIBAeT B COOTBETCTBHH C (hOPMYIIOi

y =15x"*" . Haiitu Bpems, KoTopoe notpebyercs /it COOPKHU B IIPOI0IKSHUN
ewe 20 yacos (T.e. ¢ Homepa 101 go Homepa 120).

3agaua 9. [Iyctp f(t)=100-t" onMCHIBAECT U3MEHEHHUE MPOU3BOAUTEIBHOCTH
HEKOTOPOTro NPEANPUITHS B 3aBUCUMOCTH OT BpeMeHH (BpeMs B Mecsuax). Halitu
00BEM MPOAYKINHU, TPOU3BEICHHOMN 33 MEPBBINA MECHII.
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10.2 cemecmp. Tema 10. AugpchepeHyuanbHele ypasHeHus. PeweHue 3a0a4 HO npumeHeHue
mMamemMamuy4ecKo20 annapama 8 UHmceHepHol desmenbHOCMU.

KomneTteHuus NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHayuyHble U | OMK-1.1 MNMpumeHAeT ecTecTBEHHOHAy4YHble 3HaHuA,
0bLLENHIKEHEPHDbIE 3HAHMA, METOAbI MaTeMATUYECKOTro | MeToAbl MaTemMaTU4ecKoro aHanusa 7
aHaAM3a U MOAENMPOBAHMA B WMHMKEHEPHOMN | MoAennpoBaHUA oA pelleHus 3aau
[EeATeNbHOCTM, CBA3AHHOM C MPOEKTUPOBaHMEM U
KOHCTPYMPOBAHNEM,  TEXHONOTMAMM  NPOU3BOACTBA
npnbopPOB U KOMMIEKCOB LUMPOKOro HasHaYeHuA
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Tema 10 " Iuddepenunanbrbie ypaBHeHHA"

Pewume 3a0auu 1-9 ¢ npumenenuem mamemamuiecko2o annapama.

1. Haiitu nuHamMuKy LE€Hbl Ha TOBap, €CJAM IIPOrHO3 CIpoca M IPEIIOKECHUs
OMMCBIBAKOTCA COOTHOLICHUSIMH:

d(p)=p”- 3p +3p+9

S(P) =3p"+p'-4p+4 . U3BecTHO, uTO P

2. CornacHo 3akoHa HBIOTOHA CKOpPOCTH OXJIXKACHMS Tela MPOINOPLHOHAIbHA
Pa3HOCTH TeMIepaTyp Tela W OKpyxaromel cpeasl. C HM3MEHEHHEeM pa3HOCTH
TeMIIepaTyp B TCYCHHUE IIPOLECCAa MECHIETC TAKKE M CKOPOCTh OXJIAXK/ICHUS Tela.

[IpyHuMas BO BHMMaHWE NaHHBIA (DAKT, YCTAHOBIEHO, YTO CKOPOCTh OXJIAKICHUS
dr

Tera  (COrJlacHO  MEXaHMYECKOMY  CMBICIY  MPOU3BOHOMN dx )  OpsMo
MIPOTIOPIIHOHAITPHA pa3HOCTH temmepatyp 1 -t ¢ ko3 purmeHTOM
[IPOIOPILMOHAIBHOCTH , rae T - Ttemmeparypa Tena, [~ temmeparypa
OKPYXKAFOIIETo Cpeibl, X © HCKOMOE BpeMs OXJIaKACHUs. M3 SKCepUMEeHTATILHOTO
OTbITa U3BECTHO, YTO TEJIO B KoMHaTe ¢ TemnepaTypoii 24° C B Teuenuu 10 MUHYT
oxnaxaaercs ¢ 90°C o 40° C. Yepe3 CKOJBKO BPEMEHHM OT MOMEHTAa Hayaja
oxJIaxaeHus Teno, Harperoe 10 90° C, oxmagurcs no 27° C?

3. Ilycrth x(t) - xomuuectro paJIMOaKTHBHOTO BEIIECTBa B MOMEHT BpeMeHu . U3
OKCIIEPUMEHTAa M3BECTHO, YTO CKOPOCTH PAJAMOAKTHBHOTO pacnaja B KayKIbIH
MOMEHT BPEMEHH (€IMHHILYy BPEMEHH) INPSMO IPONOPLUHOHAIbHA HAIWYHON €ro
Macce ¢ KOA(p(UIUEHTOM MPONOPHUOHATIEHOCTH (k>0 [Ipeanonaraercs, 4rto
[IPOUCXOIUT YObIBaHUE MacChl BelecTBa. M3 MeXaHM4eCKOro CMbIC/Ia IPOU3BOIHOM
CKOpPOCTbh PaJIMOAKTUBHOTO pacrajia MpeaCTaBIsIeT COO0H MPOU3BOIHYIO (DYHKIIHH.
3a 100 net pacnanach NOJOBHUHA MEPBOHAYATILHOTO KOJIMYECTBA PAIMOAKTUBHOTO
BeliecTna (nepuoj nonypacnaga cocrapiager 1600 ner). OnpenenuTs BpeMEHHOH
LIPOMEKYTOK, 110 HCTEYEHUHM KOTOPOro ocraHercs 6% 1epBOHAYaJIbHOIO
KOJIMYECTBA PaIUOAKTUBHOIO BEIIECTBA.

4. MarepuanbHasi TO4YKa JABWKETCS IO TMPSAMOM CO CKOPOCTBIO, @) TMPSIMO
[IPOIIOPUUOHATIBLHOM, 0) O0OpPATHO NMPONOPLUMOHATBHOM [TPOHICHHOMY TIYTH ° =sd) ¢
kodpdumuenTom nponopunoHaabHOCTH. COTJTacHO MEXaHHYECKOMY CMBICITY
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IIPOU3BOJAHON CKOPOCTH MAaTEPHAJIBHOM TOYKH IIPEACTABIISCT co0oit MEePBYIO
. ds
U= =——

MPOU3BOJAHYI0 (DYHKIIMM TIO TEPEMEHHOH : dt . B HavambHBII MOMEHT
BPEMEHH MaTepHalbHas TOYKA HMeIa CKOPOCTh Vo= 4 M/C M HAXOAWjaach Ha

paccTosHMM 4 MeTpa oT Hawama orcuéra mytH, To ccrh SO =4 y (0} =4 /0
CocraButs nuddepeHnnanibHOe ypaBHEHHUE, OMUCHIBAIOIIECE H3MEHEHUE BEJIUUUHbI
NyTU OT BpeMeHH . OnpeiesIuTh IPOUJACHHBINA MYyTh U CKOPOCTH Tela (pacCMOTPETh
ciydau a) U 0)) uepe3 1,5 cekyH/IbI 1IOCIIE HaYaIa JBYKECHUSI.

5. CxopocTh pacnajga paausi IpornopluHoHaIbHa €ro HayaJlbHOMY KOJIMYecTBY R B
JIaHHBIM MOMEHT BpeMeHH t. HallTu 3akoH pagnoakTuBHOrO pacnazna. HaganbHable
YCIIOBUS R = Ro, npu t =0.

6. Teno maccolt m majaer moja ACHCTBUEM CHJIBI THKECTH mgE (g - YCKOpPEHHE
CBOOOJHOIO MaJCHUA) U CHJIbI COMPOTUBICHHA, MPONOPLHUOHATBEHON CKOPOCTH V,
rae k-xoadduument conporuBnenus. HaillTu 3aBUCUMOCTH CKOPOCTH JIBHIKEHUS
T€ja OT BPEMCHH L.

11.2 cemecmp. Tema 11. Yucnoseie u cmeneHHble pAObl. PeweHue 30004 HA fpumeHeHue

mamemamu4vecKkoeo arinapama e UHH(EHepHOU deamesnbHoCcMuU.

KomneteHuua UHAMKaTOp AOCTUNKEHUA KOMNETEHLUH

OMNK-1 CnocobeH NpUMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 MNMpumeHAeT ecTecTBEHHOHAy4YHble 3HaHMUA,
0bLLENHIKEHEPHbIE 3HAaHUA, METOAbl MaTeMATUYECKOTO | MeToAbl MaTeMaTU4eCcKoro aHanusa 7
aHaM3a M MOAENMPOBAHMA B WMHMXEHEPHOMN | MoAennpoBaHUA oA pelleHuA 3aad
OEeATeNbHOCTM, CBA3AHHOM C MPOEKTUPOBaHMEM U
KOHCTPYMPOBaHMEM,  TEXHONOrMAMM  MPOU3BOACTBA
npU60OpPOB M KOMMNIEKCOB LUIMPOKOIO Ha3Ha4yeHuA
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Tema 11 "Yunc10BbIe M CTENCHHBIC PAABI
Pewume 3a0auu 1-6 ¢ npumenenuem mamemamuuecko2o annapama.

1. B npsAIMOYroJibHOM TPEYroJbHUKE KaTeThl paBHbl 1 U 5 cM. Onpenesmure ocTpblid
YTOJ TPEYrOJIbHHUKA, JIKAIIMKA MPOTUB MEHBIIEro KaTera, ¢ TouHOCTEI0 10 0,001
paauasa.

2. Beruucuts N 1,04 ¢ Tounoctsio 1o 0,0001.

3. Berunents V130 ¢ TounOCTBIO 110 0,001.

4. Tlonp3ysce paznokeHueM COSX B psiji, BEIYHCIIUTH cos18° ¢ TounocTsIO bi (0

0,0001.

5. B3sB Tpu uneHa pasyioKEHUs B CTEICHHOM Ps MOJBIHTErPATbLHON (YHKIUH,
0,5

BLIYUCIIUTh IX -arctgxdX . Quenuts norpeHOCTb MOMYYEHHOrO Pe3yIbTaTa.
0
6. HaiiTu ueThIpe nepBhIX wieHa (OTIMYHBIX OT HYJIs) PA3I0KEeHHs B PAJl PEIISHUS

maddepennuansroro ypasuenns Y = X+ x° +y%; y(0) =1,

4. ®aiin u/unu bT3 ¢ NOAHLIM KOMIMIEKMOM OUEHOYHbIX Mamepuanoe npuaazaemcs.
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