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 InemeHmol AuHeliHolU anzebpsl. PeweHue 3a0a4 C rpumMeHeHUem
ecmecmeeHHOHAYYHbIX 3HAHUlU U Memodo8 MamemMamuyecKko2o aHAAU3A 8 UHMeHepHoU
deamesnbHoCMU.

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 «Inemenmuot 1uneiinoit anzeopvi)

[IprMeHss eCTECTBEHHOHAYUHBIE 3HAHUS U METOIbI MATEMATHYECKOTO aHAITH3A,
pewmre crneayromue 3anayun: (OIK - 1.1)

3aoaua 1. Tlokazath, Kax ¢ HOMOWBIO MAMPUY 3ANUCHIBAMNL 8 KOMNAKMHOU
Gopme paznuyHvle 3a8UCUMOCTIU:

Pacnipenenenue pecypcoB 10 pazIMyHBIM OTpaciiaM, pUBeAeHHOe B TaduLe 1

Tabmumna 1 - Pacnipenenenue pecypcoB mo orpacisim (ycil. e11.)

JHEPreTHIECKUE OTtpacau IKOHOMHKH
pecypchl Jlerkas Tsxenast
MPOMBIIIIICHHOCThIPOMBIIUICHHOCTH|
Hedtb 4 11
[IpupoHblii ra3 1 14
Y0/ 7 21

Hy»Ho 3anucath B KOMIAKTHOW ()OpME B BUJIC MATPHUIIBI.

3aoaua 2. B Matpuiie A NpyUBeIEHbI IAHHBIE O TOCTYIUICHUH METAJUTUYECKUX TPYO
(ycu1. en.) Tpex BUIOB (CTOJIOIBI) C TPEX 3aBOJOB (CTPOKM) B 1-il MarazuH 3a MeCHILL:

18 22 102 . 28 25 82
4|32 21 52 |- A BMaTpuue B - BO 2-1i MarasuH 3a MECAIL g _|c) g1 57 /-
28 36 84 38 26 89

Heobxoaumo ompeneanTh KOJIUYECTBO TPyO KaKI0ro BUIA, MOCTYHMUBIINAX C
3aBOJIOB B o00a MarasyHa 3a MECAll M TOJIOBOE TMOCTYIUIEHHE TpyO, €ciu
IIPOU3BOAMUTCS €KEMECSIUHBIN 3aBO3 TAKUX XKE MapTUH TPyO.

3adaua 3. 1leHbl Ha anmapaTypy pauoynpaBiIcHHs B HEKOTOPOi (pupMe 3aBUCST
OT BpPEMEHH roja (3uma, JICTO WM OCeHHEe-BeCeHHUI nepuo). Liena anmaparypsl
3umoit paBHa 100 yci. neH. en., metom — 50 ycn. neH. €., a B OCEHHE-BECEHHUI
riepuos — 150 ycii. 1eH. ex.
50 70 45 80
Matpuna a_ 100 95 83 70

108 160 98 107

OMMCBIBAET KOJMYECTBO KYIUICHHOW ammapaTrypbl 3a 4Y€ThIpE MOCIEOHUX MECcsla
(cTon011bI); CTPOKHM — YUCIIO KYTIJICHHOM ammapaTtypbl 3a 3MMHUM, ICTHUA U OCEHHE-
BECCHHMIA IEpUO/1 COOTBETCTBEHHO.

Heobxoaumo paccuuTaTh BRIPYYKY (DUPMBI TT0 KOKIOMY U3 YETBIPEX MOCICTHUX
MECHILICB.

3aoaua 4. nxenep 3D-nieyaty nmomydust yrpoM 5 3akazoB 1-ro Buaa, 3 — BTOporo
BUIa, | — TPEThEro BUAA M 2 — YETBEPTOro Buaa; aHem — 2; 5; 1 m 5 3aka3oB
cooTBeTcTBeHHO. CaMblii OOJBIIION CIIpoc mpuilencs Ha Bedep: 5; 4: 5 u 5 3akazoB



COOTBCTCTBCHHO. HCOﬁXO}lHMO 3altuCaTh PE3yJbTaT IMOCTYIIHMBIIHNX 3dKa30B B BHIC
MaTpHIbl H HaNTHU A HEC TPAaHCIIOHUPOBAHHYIO MATPHILY.

3aoaua 5

[TpeanpusiTue UMEET B CBOEM pacropsiKEHHUH pecypebl Tpex BUI0B Ry, Rz, R3
COOTBETCTBEHHO B KonnuecTBe 176, 168, 184 yCIOBHBIX €AMHUIL U BBHITTYCKAET
Tpu Bujaa npoaykuuu /1y, I, I3 (). Hucio euHUL pecypcoB, 3aTpauyuBaeMbiX
Ha U3rOTOBJICHHE €IHHHUIIBI BBIITYCKaeMOM MPOAYKIIMH, IPHBECHO B TAOJIHIIC:

Pecypcer Buasl npoaykuuu
I 1 113
Ry 50 10 30
R 35 25 20
R 40 20 30

TpeOyercs onpeaenuts 00bEM BbIMYCKa NIPOAYKLIMH KaKJ0TO BUA NIPU
3aJIaHHBIX 3aracax pecypcos.

3aoaua 6
Ha npennpustvu u3 matepuana HeoOXxoaumo n3rotosuThk 360 3aroroBok Buaa A, 300
3arotoBok tumna b u 675 3aroroBok tuna B. Ilpu 3toMm npumensercs tpu criocoda
packposl. KonmMuecTBo 3aroToBoK, MOJydacMbIX M3 KaKIOrO pyJIOHA MaTepHasa IpH
KaX/IOM cIioco0e packpos, yKkazaHo B Tadiuiie 2.
Tabauma 2 - KomudecTBo 3aroToBoK M3 1 pysnoHa mpH KakKIOM CIOcoOe packpos

(en.)

Tur 3aroToBKH Crioco0 packpos
1 2 3
A 3 2 1
b 1 6 2
C 4 1 5

HaiiTu kom4ecTBO PyJIOHOB MaTepuana, paCKpauBaeMbIX COOTBETCTBEHHO IIEPBbIM,
BTOPBIM U TPEThUM criocobaMu. Pemnte 3a1auy Metoom ["aycca.

3adaua 7. (3a0aua naanuposanus mosapoobopoma)

Toprosas ¢upma mist mpogaxu paguosiamn Tpex BuaoB 11, Tz u T3 (equaum)
ucnous3yet Tpu Buga pecypcos |, I, 11 (yci. ex.). OGbeMbl pecypcoB U UX 3aTpaThl
B pacuere Ha | pagmoramMmy KakJ0ro BUJ1a JaHbl B TaOJIHIIE:

Pecypcer Bun paguonammn Oo0BeM

pecypcoB

Ty T, T3
I 6 4 S 2400




1 4 3 1 1450

I 5 2 3 1550

TpeOyercs onpeaeanuTh ONTUMaJIbHYIO CTPYKTYPY TOBapo0OOPOTA [PH YCIOBUU
MCTIOJIb30BaHUs BCEX NUMEIOIIUXCS PECYPCOB.

2.1 cemecmp. Tema 2 3nemeHmol 8eKMopHoU aneebpsl. PeweHue 3a0a4 € rnpumeHeHUeM
ecmecmeeHHOHAYYHbIX 3HAHUlU U Memo0o8 MamemMamuyecko2o0 aHAAU3A 8 UHMeHepHoU
desmenbHOCMU.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 MNMpumeHAeT ecTecTBEHHOHAy4YHble 3HaHuA,
0bLLEeNHKEHEPHbIE 3HAHUA, METOAbl MaTeMATUYECKOro | MeToZbl MaTeMaTU4ecKoro aHanusa "
aHaM3a M MOAENMPOBAHMA B WMHMKEHEPHOMN | MoAennpoBaHUA A pelleHus 3aau
[EeATeNbHOCTM, CBA3AHHOM C MPOEKTUPOBAHMEM U
KOHCTPYMPOBAHNEM,  TEXHONOTMAMM  NPOU3BOACTBA
npnbopPOB U KOMMIEKCOB LUMPOKOro HasHaYeHuA




Tema 2 Dnemenmeol ekmopHoll anceopol.

[Ipumensisi  ecTeCTBEHHOHAy4YHbIE 3HAHUS W METOJbI MATEMaTHYECKOIo
aHaJm3a, pemmnre cieayromme 3agaun: (OIK - 1.1)

3aoaua 1. 3aBog npon3BoauT 3a cMeHy 300 meraneit 1 paguoaamIl IEpBOro BUAA,
200 — mas paguomamm Broporo Buja u 100 ams paagnomamn TpeThero Buga. Tormaa
KaK IPOM3BOJCTBEHHYIO MPOrpaMMy 3TOr0 3aBOJa MOXHO IMPEACTaBHTb B BHUJE
BekTopa’?

3aoaua 2. llpeanpusiTHe BBITYCKAaeT KATYIIKH HWHIYKTHBHOCTH — BHHTOBBIC,
CIUpalibHble U BHHTOCHTHpaibHbie. OO0beM mpousBojcTBa Karymiek B 2020 roay
coctaui 900, 700 1 3900 mtyk cooTBeTcTBeHHO. O0BEM MPOU3BOJICTBA KAXK/IOTO
Buaa karymek B 2021 rogy obut Ha 10 % Oombine odbema mpousBojacTea B 2020
roay. Halitu: 1) ckosibko Karyiiek kaxaoro Buaa osuio npousseaeHo B 2021 roay;
2) CKOJIBKO KaTyIIeK KaKI0r0 BUj1a ObLIO MPOU3BEIACHO 32 JIBa roja.

3aoaua 3. llpeanpustie BHIMTYCKAET €KECYTOUHO YETHIPE BHA M3JECIHI, OCHOBHBIE
IIPOM3BO/ICTBEHHO-9KOHOMHUYECKHE TIOKa3aTelIM KOTOPHIX MPHBEIACHE! B Tabmue 1.
Tabnuna 1 — [Ipon3BoACTBEHHO-DKOHOMHUYECKHUE NTOKA3aTEIH

[Tokasarenu Bun n3nenus

1 2 3 4
KonanuecTBo uzaenwii, . 20 50 30 40
Pacxo ChIpbs, KT S) 2 7 4
Hopwma BpPEMEHU 10 5 15 8
W3TOTOBJICHUS, 4/U3I.
Ilena u3genus, aeH. eI./u3/I. 30 15 45 40

TpeOyercs ompenenuTb CIEAYIOIINAE €KECYTOYHBIE ITOKA3aTelu: Pacxon
ChIpbs S, 3aTparhbl padouero BpeMeHu 7 U CTOMMOCTb P BbIIIYCKaeMOU IPOIYKIHU
IPEATPUSATHS.

3aoaua 4. dupma, 3aHMMAIOIIASACA CTPOMTEIBCTBOM JAYHBIX JOMHKOB, B3sIa
KpeauThl B Tpex 0aHKax: «Anbda-banky, «bank BTb», «bank Mocksay.

Kaxxplii 13 0aHKOB ITPeI0CTaBUII KPEAUTHI B pa3Mepax cooTBeTcTBEHHO 20, 40
u 40 mupa. pyO. oA romoByro npoueHTHYIO cTaBky 40, 25 u 30%.

Heo0X0auMo BBISICHUTH, CKOJIBKO MPUAETCS IJIATHTh (PUpME B KOHIIE I0j1a 3a
KPEIUTHI, B34Thie Y OAHKOB.

3aoaua 5. Ilpennpusatue BoIycKaeT 4 BUa paMOU3MEPUTENILHBIX TPUOOPOB — IS
U3MEPEHUSI CUJIbl TOKA, HAIPSIKEHHUS, MOILIHOCTH W HANPSHKCHHOCTH MOJsA U
paavoNiOMeX C MCIOJIb30BAHMEM YETHIPEX BHUAOB pecypcoB. Hopwmel pacxona
pECYpCOB Ha €JIMHUILY U3EeIUs 3a/1aHbl TaOIuLeH 2.

Tabmuma 2 - Pacxon pecypcos Ha 1 ipubop



Bua npubopa Bu pecypca

Tpyn Ceipee | OOOpynoBaHue | DIEKTPO-

SHEPrus

JUIS.  U3MEpEHUS 3 2 3 4
CHJTBI TOKA
VIS U3MEPEHUS 2 3 6 5
HATIPSHKEHUS
VIS U3MEPEHUS 6 1 2 3
MOIIIHOCTH
IS U3MEPEHHS 5 6 7 0
HaNpsHKEHHOCTH
MOJIst i
paIruoroMex

TpeOyercst HaliTH 3aTpaThl peCypcoB Ha KaKAbId BUJI paJIMOU3MEPUTEIbHBIX
npuOOpOB TpH JaHHOM TUIaHE WX BhIMycka, paBHoM 30, 25, 20 u 38 egunwmI
COOTBETCTBEHHO.

3.1 cemecmp. Tema 3 3SnemeHmol aHaaumu4veckoli z2eomempuu. PeweHue 3ad0a4 ¢
MpUMeHeHUeM ecmecmeeHHOHAYYHbIX 3HAHUU U Memo00o8 MamemMamu4yecKko20 aHAAU3a 8
UHX¥eHepHoU deamenbHocmu.

KomneteHuusa UHaMKaTop AOCTUKEHNA KOMNETEeHLUH

OMNK-1 CnocobeH NpuMmeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 MNpumeHAeT ecTeCTBEHHOHay4YHble 3HaHuA,
ob6LLenHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYecKoro | mMeToabl MaTemaTU4ecKoro aHanusa "
aHaM3a M MOAENMPOBAaHMA B WHXXEHEpPHON | MoAenpoBaHUA oA pelleHua 3agad
[eATeNbHOCTH, CBA3AHHOM C MPOEKTUPOBaHMEM U
KOHCTPYMPOBaAHUEM,  TEXHONOIMMAMM  NPOU3BOACTBA
nNprvbopoB U KOMMNJIEKCOB LUMPOKOTO Ha3HaYeHUA




Tema 3 Dnemenmur ananumuyeckou 2eomempuu

[TpuMeHsIs eCTeCTBEHHOHAaYYHbIe 3HAHUS M METOJThl MATEMaTHYECKOTO aHATN3a,
pewite cienyroue 3amaun: (OIMNK - 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 BsedeHue 6 mamemamu4eckull aHanu3. PeweHue 3a0a4
NpUMeHeHUeM ecmecmeeHHOHAYYHbIX 3HAHUlU U Memodo8 Mamemamu4yecko2o0 aHAAU3d 8
UHMeHepHoU dessmenbHOCMU.

KomneteHuusa UHaMKaTop AOCTUKEHNA KOMNETEeHLUH

OMNK-1 CnocobeH npumeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 MNMpumeHaeT ecTecTBEHHOHAy4YHble 3HaHuA,
0obLWenHKeHepHble 3HAHWUA, METOAbl MaTEMATUYECKOTO | MeToAbl MaTemaTU4ecKoro aHanusa "
aHanM3a U MOLENMPOBAHUA B MHKEHEPHOW | MOAENNPOBAHUA ANs pelleHnna 3a4au
[EeATEeNIbHOCTM, CBA3AHHOM C MNPOEKTUPOBAHMEM U
KOHCTPYMPOBAHNEM,  TEXHONOTMAMM  NPOU3BOACTBA
npnbopPOB N KOMMIEKCOB LUMPOKOro HasHaYeHus

Tema 4 Bseoenue 6 mamemamuyeckuti AHaIu3

[TpumeHsist eCTECTBEHHOHAYUHBIC 3HAHUS X METOIbl MATEMATHYECKOr0 aHaJIH3a,
permute cienyromme 3anaun: (OIK - 1.1)

Bagaua 1. Ecm ¢ysxkums Y= f(X) onpenenser 3aBucHMOCTh NpPHOBLIH

npeanpusTys (YCu. JeH. €1.) OT HoMepa KBapTaja TeKylero roja (x), To Kak JaHHYIO
3aBUCHUMOCTb MOYKHO OIMCaTh TabJIMLIEH, COCTOALLEH U3 IBYX CTPOK?

3agaua 2. Kak MoskHO nokasaTh Ha npumepe dopmyisl =7-0,4p , rae p -
1eHa eauHMIBl ToBapa (apryment); ( - Benmummua cmpoca Ha ToBap ((pyHKIHS)
rpapuueckuii crnocod 3anaHus 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. Brirag B 5000$ nosioxken B 6aHk 1oj1 8% roJloBBIX, HAUUCIIIEMBIX
exekBapTanbHo. OOmas BelMYMHA BKIaga [0 MPOMISCTBHM N KBApTaaOB
BhIUMCIsIeTCS 110 hopmyiie:

A =5000(1+0,08/4)" n=1,2;3.... Haiitu cymmy BKiaza uepe3 TpH roJa.

3agaya 5. Cymma 12000 $ unBectupoBana mox 9 % rogoseix. Haiiti cymmy
yepe3 MsaTh JIET: a) Ipu KBapTaTbHOM HAYMCIEHUH; 0) MpU MpOoA0LKAIOIIEeMCS
OeCKOHEYHOE YHCII0 pa3 HauucIeHuH. CpaBHUTb CYMMBI MEXKIY COOOM.



5.1 cemecmp. Tema 5 [JuggeperyuansHoe ucyucneHue @OM. PeweHue 3ada4y
MpUMeHeHUeM ecmecmeeHHOHAYYHbIX 3HAHUU U Memo008 MamemMamu4yecKko20 aHaAuU3a 8
UHXeHepHoU deamenbHocmu.

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 MpumeHAeT ecTecTBEHHOHAay4YHble 3HaHuA,
O6LLENHIKEHEPHbIE 3HAHUA, METOAbI MaTeMATUYECKOTro | MeToAbl MaTeMaTU4eCcKoro aHanusa "
aHaAM3a UM MOAENMPOBAHMA B WMHMKEHEPHOMN | MoAennpoBaHUA oA pelleHus 3aad
[EeATeNbHOCTM, CBA3AHHOM C MPOEKTUPOBaHMEM U
KOHCTPYMPOBAHNEM,  TEXHONOTMAMM  NPOU3BOACTBA
npnbopPOB U KOMMIEKCOB LWMPOKOro HasHaYeHuA
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Temsl 5 "Jupppepenyuarvroe ucuucienue ynxyuii 00HoU OeticmeumenvHoll
nepemenHou. PyHKYUU HeCKOIbKUX nepemMeHHbIX "
Tema 6. "IIpunooicenus npouzéoonou "

[IpuMeHsst eCTECTBCHHOHAYYHBIC 3HAHUS U METOIbl MATEMATHYCCKOTO aHAJIH3a,
pemmnre caenyromue 3agaqn: (OIK — 1.1)

3agaua 1. [Ipeanpusitve npou3BOAUT X €AMHHUIL TEJIECKOIOB.

yCTaHOBJ'ICHO, qTO0 3aBHCHUMOCTH (bHHaHCOBB]X HaKOIJIEHHI OT 00BEéMa BBIITYCKa

3amaéres popmyoit: f (x) =—0,02x" +600x —1000

OnpenennTb MAaKCHUMAaJIbHO BO3MOKHYH BCIIMYHHY Cl)HHaHCOBBIX HAKOIJICHUH.

3apauya 2. [lpennpusarue mpousBogut X TaxoMeTpoB B JeHb. [lo moroBopy oHO
JOJDKHO — ©KCAHCBHO mocTaBiaATh (upme He MenHee 20 TaxoMeTpos.
[Tpou3BOACTBEHHBIC MOLTHOCTU TPEANPUATHS TAKOBBI, YTO BBIMYCK HE MOMKET
npesbiaTh 90 MITYK B JICHB.

OnpenenuTs Npu KakoM 00bEME MPOU3BOACTBA YACIbHBIE 3aTpaThl MPOMU3BOICTBA
OymyT HanOOIBITUMHU.

3amaya 3. Ilycte ¢yHKIMS 3arpar mpu  TPOU3BOJACTBE  CBETOIMOIHBIX
SHEprocheperaiommx CBETHILHHKOB MMeeT BHx: K(X)=2X +VX -1 Onpenenuts
npe/iesibHbIe U3JIePIKKU POU3BOJICTBA (TIpeiebHbIe UIEPIKKU ITO elé U 3HAYUCHUE
IPOM3BOJIHOM (DYHKIIMU B TOUKE) IPU YBEITHMUECHUH 00bEMA BBITYCKa HA X, =2 €. U
Ha X, =10ex.

,
C(x)=20x- >
3anauva 4. TTycts QyHKIHS 20 ycTaHaBJIMBAET 3aBUCUMOCTD M3JIEPIKEK

MMPOM3BOJICTBA OT KOJWUYECTBAX BBIITYCKAEMOW MPOAYKIUU. HalTh mnpejenbHbIe
M3AEPKKU MPOU3BOJICTBA, ecii 00beM npoaykuuu coctasiget 100 equuui umu 20
equaul (llpenensHble M3AEPKKU TMPOU3BOACTBA €CTh NPOU3BOJHAS OT (DYHKIIMH
U3/IePIKEK).

3amaya 5. Teno, BBINYIHIEHHOE BEPTUKAIHHO BBEPX, JBMXKETCA IO 3aKOHY
2

s(t) =4+8t —5t°, rue Boicora S(t) m3mepsiercs B MeTpax, a Bpems t - B ceKyHax.

Halitu ckOpoCTb T€1a B HaYaJlbHbIii MOMEHT BPEMEHH.

3anaua 6. Haiitu n3menenue BoIpy4kH | ¢ yBennuenueM 1ensl P Ha CUETUMKY yuéTa
3JIEKTPUYECKOM SHEPrUuy MPHU Pa3HbIX BUAAX 3JIACTHYHOCTH cripoca D.

3ajaya 7. 3aBUCUMOCTb MEKIYy H3AepKKamu IpousBoiactBa C u oObemMoMm
nponykimu Q Beipaxaercst Gpynkuueii: C=30Q - 0,08Q°%. Onpenenuts cpeanue u
1pejiesIbHbIE U3EPKKHU IIPpU 00beme npoaykuuu 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.

6.2 cemecmp. Tema 6 [lpunomeHus npou3soOHol. PeweHue 3a0a4 ¢ npuUMeHeHUem
ecmecmeeHHOHAYy4YHbIX 3HAHUl U MemoOo8 MAMeMamu4yeckoeo aHAAU3a 8 UHMeHepHOoU
deamesbHOCMU.

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMETEeHLUU

OMNK-1 CnocobeH NpuMmeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 MNpumeHAeT ecTeCTBEHHOHay4YHble 3HaHuA,
O6LLEeNHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYecKoro | MeToabl MaTeMaTU4eCcKoro aHanusa "
aHanM3a M MOAOENMPOBAHMA B WMHXXEHEpPHON | MoAenpoBaHUA ANA pelleHua 3agad
[eATeNbHOCTH, CBA3AHHOM C MNPOEKTUPOBaHMEM U
KOHCTPYMPOBaAHUEM,  TEXHONOIMMAMM  NPOU3BOACTBA
nNprvbopOB U KOMMNJIEKCOB LUMPOKOTO Ha3HAYeHUA
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Temsl 5 "Jupppepenyuarvroe ucuucienue ynxyuii 00HoU OeticmeumenvHoll
nepemenHou. PyHKYUU HeCKOIbKUX nepemMeHHbIX "
Tema 6. "IIpunooicenus npouzéoonou "

[IpuMeHsst eCTECTBCHHOHAYYHBIC 3HAHUS U METOIbl MATEMATHYCCKOTO aHAJIH3a,
pemmnre caenyromue 3agaqn: (OIK — 1.1)

3agaua 1. [Ipeanpusitve npou3BOAUT X €AMHHUIL TEJIECKOIOB.

yCTaHOBJ'ICHO, qTO0 3aBHCHUMOCTH (bHHaHCOBB]X HaKOIJIEHHI OT 00BEéMa BBIITYCKa

3amaéres popmyoit: f (x) =—0,02x" +600x —1000

OnpenennTb MAaKCHUMAaJIbHO BO3MOKHYH BCIIMYHHY Cl)HHaHCOBBIX HAKOIJICHUH.

3apauya 2. [lpennpusarue mpousBogut X TaxoMeTpoB B JeHb. [lo moroBopy oHO
JOJDKHO — ©KCAHCBHO mocTaBiaATh (upme He MenHee 20 TaxoMeTpos.
[Tpou3BOACTBEHHBIC MOLTHOCTU TPEANPUATHS TAKOBBI, YTO BBIMYCK HE MOMKET
npesbiaTh 90 MITYK B JICHB.

OnpenenuTs Npu KakoM 00bEME MPOU3BOACTBA YACIbHBIE 3aTpaThl MPOMU3BOICTBA
OymyT HanOOIBITUMHU.

3amaya 3. Ilycte ¢yHKIMS 3arpar mpu  TPOU3BOJACTBE  CBETOIMOIHBIX
SHEprocheperaiommx CBETHILHHKOB MMeeT BHx: K(X)=2X +VX -1 Onpenenuts
npe/iesibHbIe U3JIePIKKU POU3BOJICTBA (TIpeiebHbIe UIEPIKKU ITO elé U 3HAYUCHUE
IPOM3BOJIHOM (DYHKIIMU B TOUKE) IPU YBEITHMUECHUH 00bEMA BBITYCKa HA X, =2 €. U
Ha X, =10ex.

,
C(x)=20x- >
3anauva 4. TTycts QyHKIHS 20 ycTaHaBJIMBAET 3aBUCUMOCTD M3JIEPIKEK

MMPOM3BOJICTBA OT KOJWUYECTBAX BBIITYCKAEMOW MPOAYKIUU. HalTh mnpejenbHbIe
M3AEPKKU MPOU3BOJICTBA, ecii 00beM npoaykuuu coctasiget 100 equuui umu 20
equaul (llpenensHble M3AEPKKU TMPOU3BOACTBA €CTh NPOU3BOJHAS OT (DYHKIIMH
U3/IePIKEK).

3amaya 5. Teno, BBINYIHIEHHOE BEPTUKAIHHO BBEPX, JBMXKETCA IO 3aKOHY
2

s(t) =4+8t —5t°, rue Boicora S(t) m3mepsiercs B MeTpax, a Bpems t - B ceKyHax.

Halitu ckOpoCTb T€1a B HaYaJlbHbIii MOMEHT BPEMEHH.

3anaua 6. Haiitu n3menenue BoIpy4kH | ¢ yBennuenueM 1ensl P Ha CUETUMKY yuéTa
3JIEKTPUYECKOM SHEPrUuy MPHU Pa3HbIX BUAAX 3JIACTHYHOCTH cripoca D.

3ajaya 7. 3aBUCUMOCTb MEKIYy H3AepKKamu IpousBoiactBa C u oObemMoMm
nponykimu Q Beipaxaercst Gpynkuueii: C=30Q - 0,08Q°%. Onpenenuts cpeanue u
1pejiesIbHbIE U3EPKKHU IIPpU 00beme npoaykuuu 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. Tema 7 @YHKYUU HECKO/bKUX repemMeHHbIX. PeweHue 3a0a4 ¢ npumeHeHuem
ecmecmeeHHOHAYy4YHbIX 3HAHUl U MemoOo8 MAMeMamu4yeckoeo aHAAU3a 8 UHMeHepHOoU

deamesbHOCMU.

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMETEeHLUU

OMNK-1 CnocobeH NpuMmeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 MNpumeHAeT ecTeCTBEHHOHay4YHble 3HaHuA,
O6LLEeNHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYecKoro | MeToabl MaTemaTUyeckoro aHanusa "
aHanM3a M MOAOENMPOBAHMA B WMHXXEHEpPHON | MoAenpoBaHUA ANA pelleHua 3agad
[eATeNbHOCTH, CBA3AHHOM C MNPOEKTUPOBaHMEM U
KOHCTPYMPOBaAHUEM,  TEXHONOIMMAMM  NPOU3BOACTBA
nNprvbopOB U KOMMNJIEKCOB LUMPOKOTO Ha3HAYeHUA

Tema 7 "@®yHKIHMH HECKOJIbKHX MEPEMEHHbIX"

[TpumeHsis ecTeCTBEHHOHAYYHbIE 3HAHUS M METO/Ibl MAaTEMaTUYECKOT0 aHaIn3a,
pewmmnre caeayromue 3agaqn: (OIK —1.1)

1. Ha cKOJIbKO H3MEHHTCS JUAroHajJlb H INIOMAAb IIPAMOYIOJJbHHKA CO

cTopoHaMH X=6M 1 Yy =8 M, eciii nepBasi CTOpOHa YBEJIMYUTCS Ha 2 MM, a BTOpas

YMEHBIIUTCS HA 5 MM?

2. Llentpanbhbiii yron cexktopa o =60° ysemmumics na Aow=1%. Ha ckonbko
CIEAYET YMEHBIIUTD paauyc cekTopa R =20 cm, 4TOOBI IJI0111/1h CEKTOPA OCTANIACH
0e3 n3mMeHeHus1?

3. Ilpu pedopmanuun umimmuapa paguyc R yBemuuunics ¢ 20 cm go 20,5 cm, a
BbicoTa H ymenbmmiacs co 100 cm 1o 98 cm. Haittu npubiimykeHHO U3MEHEHUs

oobema V 1o popmyne AV =dV.

4. ®dupma MPOM3BOANT JBAa BHAA TOBAPOB U NPOAAET MX MO LEHE Cq, C, 3a
€MHMILY COOTBETCTBEHHO. DyHKIMA uznepkek u3BectHa C(q1, 02 ), U1, 9 —

00BEMBI BBIITYCKA COOTBETCTBCHHO TOBApPOB IBYX BHIIOB. TpCGyCTCH HaWTH Takue

3HAYCHUS (g , (s, IPU KOTOPHIX NPUOBLIL, MOJTyyaemasi pupMoil MaKCUMaJIbHA.

5. Haiitu  HaumeHbliee Mu  HauOosblnee M 3HaueHus  (PyHKIUHU
Z="f(x,y)=3-2x*-xy—y®> B 3aMkHyTOM oOmactu D, 3amaHHON cHCTEMON
HepaBeHCTB —1<X<1; 0<y<2 —. Cnenatb yepréx obmactu D.
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8.2 cemecmp. Tema 8. WHmeepansHoe ucuucneHue POIl1. HeonpedeneHHsili uHmMezpann.
PeweHue 3a0a4 ¢ npumeHeHUEM ecmeCmBEHHOHAYYHbIX 3HAHUU U Memodo8 Mamemamu4ecKkoz20

aHanusa e UHHeHepHOﬁ desmenbHOCMU.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH npuMmeHATb ecTecTBeHHOHaydHble W
0bLLEeNHIKEHEPHbIE 3HAHMA, METoAbl MaTeMaTUYeCcKoro
aHanM3a WU MOOENNPOBAHUA B UHXKEHEpPHOW
[EeATeNbHOCTM, CBA3AHHOM C MPOEKTUPOBAHMEM U
KOHCTPYMPOBAHNEM, TEXHONOTMAMM  NPOU3BOACTBA
npnbopPOB N KOMMIEKCOB LMPOKOro HasHaYeHuA

OMK-1.1 MNMpumeHseT ecTecTBEHHOHAY4YHble 3HaHWUA,

meToAapbl MaTemaTnyeckoro dHa/1n3a
MmogennposaHnAa aNnAa peweHna 3agad

n
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Tema 8, 9 " Unmeepanvrnoe ucuucnenue ¢pynkyuu oonou nepemenHou”.

[TpuMeHsIst eCTeCTBEHHOHAYYHBIC 3HAHUS M METO/IbI MATEMATHUECKOTO
aHanusa, pemute cieaytonmue 3aaaun: (OIK - 1.1)

3agaya 1. Onpenennute 00bEM MPOAYKINHT, TPOU3BCACHHON pabOYlM C TPETHETO
110 [IECTOM Yackl pabOThI, €CJIM €r0 MPOU3BOJAUTEIBLHOCTh TPY/1a 3a/1aeTCs
8

2t+7

+5.

dbyukumei: f(t)=2-

3anaua 2. HaiiTu cpesiHee 3HaUEHUE UBJIEPIKEK K(x), BRIPAKEHHOE B JIEHEHKHBIX

CIMHUIIAX, €CJIM 00BEM MPOAYKIIMU X MEHSIETCS OT HYJIsl 10 & SIUHUIL. YKa3aTbh
TOT 00BEM MPOIYKIIMH, IIPU KOTOPOM M3JIEPKKH IPUHUMAIOT CPEHEE 3HAYCHHUE.
K(X)=x*+x+5; a=1"7.

3agaua 3. [Tycts f(t)=-3t° +18t - QyHKIKSA IPOM3BOAUTEILHOCTH TPY/IA.
Onpenenuthb BBIpadOTKY padoyero 3a Bech pad0OUYnil 1eHb.

3amaya 4. Haiiti o0beM IPOAYKLUNH , IPOU3BEACHHBINH 3a 4 TOJ1a, eClin
IIPOM3BO/ICTBEHHAS
dynkims Ko66a-Jlyrinaca umeer su: f(t) = (1+t)-e*.

3amaua 5. OnpenenuTh 3amac TOBapoB B MarazuHe, 00pa3yemblil 3a TPH JHS, €CIIU
MOCTYIJICHUE TOBAPOB Xapakrepusyercs Gpynknuei f(t) = 2t + 5.

3amaua 6. [IycTh CKOPOCTH U3MEHEHHS 3aTPAT MPOU3BOACTBA HA COAEPIKAHUE

YIIPaBJICHYECKOTO anmapara (eIMHUIIa H3MEPEHUS MECSII) MEHSACTCS BO BPEMEHH
7 .

1o 3akony f(t)=20+4sin o -t. Haiiti cpenue 3aTparthl 3a nepuoj 0<t<12 (B

Mecs1Iax).

3agaga 7. IIycTb KOIMYECTBO 3JEKTPOIHEPTHH J , KOTOpOE MOTpediIseTcs 3a
eIMHUILY BpeMeHH (B  JIeHb), 3aBUCHUT OT BpPEMEHH TI0  3aKOHY

q(t) =50+ 5sin %-HZsin %-t HaliTi KoJIM4ecTBO MOTPEOIsIEeMON JIEKTPOIHEPTUU
3a Bpemst 0<t <30 (o ecthb 3a 30 qHEN).

3apaua 8. [Tocye cOopku 100 yacoB 0ka3anock, 4TO B AaJIbHECHILIEM BpeMs,
3aTpayrBacMoe Ha COOPKY yOBIBAe€T B COOTBETCTBUU C (POPMYJION

y =15x"*"* . Haiitu Bpems, KOTOpOe otpebyercs st COOPKHU B IIPOIOIKSHUN
ewe 20 yacos (1.e. ¢ Homepa 101 go Homepa 120).

3amaua 9. [Iyctp f(t)=100-t" onMchIBaeT M3MEHEHHE IPOU3BOAUTEIILHOCTH

HEKOTOPOIr'o NPEANPUATHS B 3aBUCUMOCTH OT BpEMEHH (Bpems B Mecsanax). Hanru
00beM MPOIYKIINHU, TPOU3BEICHHON 3a MEPBBII MECHII.
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9.2 cemecmp. Tema 9 HmeepansHoe ucqucaeHue ®OI. OnpedeneHHbili uHmMeapan. PeweHue
30004 C npumeHeHUeM ecmecmeeHHOHAYy4YHbIX 3HAHUU U Memodo8 Mamemamu4ecko20 aHaAU3a 8
UHX¥eHepHoU deamenbHocmu.

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

ONK-1 CnocobeH npumeHATb ecTtecTBeHHOHaydHble U | OMK-1.1 MpumeHseT ecTecTBEeHHOHay4YHble 3HaHuA,
ObLLENHIKEHEPHDbIE 3HAHUA, METOAbI MaTeMATUYECKOro | MeToZbl MaTemMaTU4ecKoro aHanusa 7
aHanM3a U MOLENMPOBAHUA B MHMKEHEPHOW | MOAENNPOBAHWA ANA pelleHna 3a4ad
[EeATeNbHOCTM, CBA3AHHOM C MPOEKTUPOBAHMEM U
KOHCTPYMPOBAHNEM, TEXHONOTMAMM  NPOU3BOACTBA
npnbopPOB N KOMMIEKCOB LMPOKOro HasHaYeHuA
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Tema 8, 9 " Unmeepanvroe ucuucnenue gpynxyuu oonou nepemennou”.

[TpumeHsist eCTeCTBEHHOHAYYHBIC 3HAHUSI M METO/Ibl MATEeMaTHYECKOI0
ananmsa, permurte creayronme 3aaaun: (OMK - 1.1)

3apaua 1. Onpenenute 00bEM MPOYKUNH, IPOU3BEACHHONW pabodnM C TPEThETro

10 LIECTO# Yackl paboThl, €CJIM €ro MPOU3BOIUTENIBHOCTb TPY/A 3a/1a€TCs
8

2t+7

+5.

dbynknmeit: f(t)=2-

3amaua 2. Haiitu cpejiHee 3HaUeHHWE U3JIEPKEK K (x), BRIPAXKEHHOE B JICHEWKHBIX
CIMHHIIAX, €CJIM O0BEM MPOAYKIIMH X MEHSICTCS OT HyJIs 0 @ €IUHHMIL. YKa3aTb
TOT 00BbEM MPOJIYKIUH, IIPU KOTOPOM U3JIEPHKKU IPUHUMAIOT CPE/IHEEe 3HAUCHHE.
K(X)=x*+x+5; a="7.
3agaua 3. [Tycts f(t)=-3t° +18t - dyHKIKS IPOM3BOAUTEILHOCTH TPY/IA.
Onpenenuthb BIpadOTKY padouero 3a Bech padOUYnil IeHb.

3anaya 4. Haiitu o0beM IpOAYKUUH , IPOU3BEACHHBIN 3a 4 TO/1a, eCiin
IIPOM3BO/ICTBEHHAS
ynkms Ko66a-Jlyrnaca umeer pu: f(t)=(1+t)-e*.

3amaua 5. OnpeenuTh 3amac TOBapoB B MarazuHe, 00pa3yeMbli 3a TPH [JHSI, €CIIU
MOCTYTUIEHHE TOBAPOB XapakTepusyercs pyukueit f(t) =2t + 5.

3amaya 6. [TycTh CKOPOCTH U3MEHEHHS 3aTPaT MPOM3BOACTBA HA COAEPKAHUE

YIPaBJIEHYECKOro arnmapara (eIMH1Ia H3MEPEH s MECsILl) MEHSIETCS BO BpEMEHH
. T -

1o 3akony f(t)=20+4sin o -t. Haiitu cpeanue 3aTparthl 3a nepuoj 0<t<12 (B

MecsIax).

3agaua 7. IIycTh KOJIMYECTBO 3JEKTPOSHEPIHH ( , KOTOpPOE MOTpedisieTcs 3a
eIUHUIly BpeMeHH (B JIeHb), 3aBUCUT OT BPEMEHH TI0  3aKOHY

q(t) =50+ 5sin %-t+23in %-t Haiitu konu4ecTBO moTpedisieMOi AJIeKTPOIHEPTUU
3a Bpemst 0<t <30 (o ecthb 3a 30 qHEH).

3apaua 8. [Tocye coopku 100 yacoB 0ka3anock, YTO B AaJIbHEHIIIEM BpeMs,
3aTpaynBaeMoe Ha COOpPKY yObIBaeT B COOTBETCTBHHM C (POPMYIION

y =15x""* . Haiitu Bpems, KOTOpOe moTpedyercs st COOPKHU B IIPOIOIKSHAN
eme 20 yacos (1.e. ¢ Homepa 101 go Homepa 120).

3agaua 9. [Iycrs f(t)=100—t™ onuchbIBaeT U3MEHEHHUE IPOU3BOIUTEIILHOCTH

HEKOTOPOTr0 NPEANPUATUS B 3aBUCUMOCTH OT BpeMEHU (BpeMs B Mecsinax). Haitu
00BbEM IIPOLYKLMH, TPOU3BEIEHHOMN 32 MEPBBIN MECHILL.
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10.2 cemecmp. Tema 10. JugppdepeHyuanscHble ypasHeHUA. PeweHue 3a0a4 ¢ npumMeHeHUem
ecmecmeeHHOHAYYHbIX 3HAHUU U Memo0o8 MamemMamuyecko2o0 aHAAU3ad 8 UHMeHepHoU
desamenbHOCMU.

KomneTteHuusa UHpMKaTop AOCTUKEHUA KOMNETEHLUN
OlMK-1 CnocobeH NpUMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 MNMpumeHAeT ecTecTBEHHOHAy4YHble 3HaHUA,
06LLENHKEHEPHDbIE 3HAHUA, METOAbI MaTeMATUYECKOTO | MeToAbI MaTemMaTU4ecKoro aHanusa 7

aHa/M3a M MOAE/IMPOBaHUS B WHXXEHEPHOW | MOAE/NMPOBaHUA AN pelleHns 3aad
[OeATe/IbHOCTM, CBA3AHHOM C MPOEKTUPOBaHWEM W
KOHCTPYMPOBAHMEM,  TEXHOJOMMAMM  MPOM3BOACTBA
NPMBOPOB U KOMMIEKCOB LIMPOKOrO Ha3HaYeHUs
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Tema 10 " Iuddepenunanbrubie ypaBHeHHA"

MprumeHAn ecTeCTBEHHOHAYYHbIE 3HAHMA U METOAbl MAaTEMATUYECKOTO
aHanunsa, pewwnte caegyowne 3agaun: (ONK-1.1)

1. Hailitu nuHaMuKy II€HbI HA TOBAp, €CIIM MPOTHO3 COPOCAa U NPEIIOKEHHUS
ONKUCBHIBAKOTCS COOTHOLICHUSIMU:

d(p)=p”-3p +3p+9

” i’ —d4e 1 - E ) :_2 -
S(p) =3p +p-4p+4 . U3BecTHO, 4TO plo) =de 7 p’(O e

SRR

2. CornacHo 3akoHa HpioTOHA CKOPOCTH OXJIQXIACHMS Tela MNPONOPIUOHATbLHA
Pa3HOCTH TEMIICpaTyp Tella W OKpyxkarouieit cpeapl. C M3MCHCHHEM Pa3HOCTH
TEMIIEpATYp B TEUEHHUE IIPOLIECCa MEHSIETCS TAKKE M CKOPOCTb OXJIAXKIACHUS Tea.
IIpynuMas BO BHMMaHUE JaHHBIA (DAKT, YCTAHOBIEHO, YTO CKOPOCTh OXJIAXKIEHUS
d_T

Tena  (COrJacHO  MEXaHHYECKOMY  CMBICTY — HPOM3BOAHOH dX )  mpsiMo
[IPONOPLMOHAJIbHA pa3HOCTH Temmepatyp 1 -t ¢ ko3 ummeHTOM
MIPOMOPIUOHAIEHOCTH , rae T - temmeparypa tena, [ = temmeparypa
OKPY’KArOIIero Cpefibl, X = HMCKOMOE BpeMs OXJaKaAeHus. M3 sKkcriepuMeHTaILHOTO
OIIbITA M3BECTHO, YTO TEJIO B koMHate ¢ Temneparypoit 24° C B teuenun 10 munyT
oxnaxnaerca ¢ 90°C mo 40°C. Yepe3 CKOABKO BpeMEHM OT MOMEHTa Hayaa
oxJstaxieHus Tesio, narperoe 10 90° C, oxmaaurces jo 27° C?

3. Ilycrb x(t) - xonuuectso paJIMOaKTHBHOI'O BEIllECTBA B MOMEHT BpeMmeHH . U3
SKCNEPHUMEHTa H3BECTHO, YTO CKOPOCTh PAJHOAKTHBHOIO pacraja B KaxJIbli
MOMEHT BpeMEHHU (€AMHHMILY BPEMEHHM) IPSIMO IPOIOPLUHUOHATIbHA HAIMYHOM €ro
Macce ¢ KOA(p(UIHUEHTOM IPOMOPUHOHATIEHOCTH (k>0) [Ipeanonaraercs, 4rTo
MIPOUCXOANT YOBIBAHHE MACCHI BeMIeCTBa. M3 MeXaHMUeCKOro CMbICIIa MPOU3BOIHOM
CKOPOCTb PaIMOaKTUBHOTO pacliajia IpeCTaBiIsieT COO0M MPOU3BOIHYIO (DYHKIIMH.
3a 100 net pacnanack MMoJOBHHA NEPBOHAYAILHOTO KOJIMUYECTBA PAJMOAKTUBHOTO
BelecTBa (rnepuoj nonypacnaaa cocrasisier 1600 ner). Onpenenurs BpEeMEHHOM
[IPOMCKYTOK, II0 MCTCYCHMHM KOTOPOro oOcTaHeTcs 6% IepBOHAYaJIbHOIO
KOJIMYECTBA PaIUOAKTUBHOTO BEIIECTRA.

4. MarepuanpHas TOYKa [JBH)KETCA [0 IIPSIMOM CO CKOpPOCTBIO, a) IIPSIMO
MIPOMOPIIMOHAIIBLHOM, 0) 00OpPaTHO MPOTIOPIIUOHATILHON MTPOMACHHOMY MyTH S =s(d) ¢
KO3(p(GUIMECHTOM NPONOPUMOHAIBHOCTH. COrJlacHO 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)) uepes 1,5 cekyH/IbI 1IOCIIE HaYaIa JBYKECHUSI.

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

6. Teno mMaccoit m magaer moj JEHCTBHEM CHIIBI TSkecTH mg (J - yCKOpeHHe
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. Yucnosbie u cmeneHHble pAdbl. PeweHue 3a0a4 ¢ rnpumeHeHUEeM
ecmecmeeHHOHAYYHbIX 3HAHUlU U Memo0o8 MamemMamuyecko2o0 aHAAU3ad 8 UHMeHepHoU

oesamesibHocMu.

KomneteHuua UHAMKaTOp AOCTUKEHNA KOMNETEHL NN

OMNK-1 CnocobeH NpUMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 MNMpumeHAeT ecTecTBEHHOHAy4YHble 3HaHuA,
0bLLENHKEHEPHDbIE 3HAHUA, METOAbI MaTeEMATUYECKOTO | MeToAbl MaTeMaTU4ecKoro aHanusa 7
aHaM3a M MOAENMPOBAHMA B WMHXXEHEPHON | MoAennpoBaHUA oA pelleHua 3aau
OEeATeNbHOCTM, CBA3AHHOM C MPOEKTUPOBaHMEM U
KOHCTPYMPOBaHMEM,  TEXHONOrMAMM  MPOU3BOACTBA
npU60OpPOB M KOMMNJIEKCOB LUIMPOKOIO Ha3HavyeHuA
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Tema 11 "Yunc10BbIe M CTENCHHBIC PAABI

ITprMeHsAs ecTecTBEHHOHAYYHBIE 3HAHUA U METOAbI MaTEMaTHYECKOTO
aHanmsa, pemmre cieayromue 3agaqn: (OIK — 1.1)

1. B npAMOYroJbHOM TPEYroabHUKE KaTeThl paBHbI | 1 5 cM. OnpenenuTe oCTphIi
YroJl TPEYroJIbHHKA, JICKAIIHH MPOTHB MEHBLIIEro Karera, ¢ TouHocThio 10 0,001

paauasa.

2. Berunciiutes N 1,04 ¢ Tounoctsio 10 0,0001.

3. Boruncmuts Y130 ¢ tounoctsio 10 0,001.

4. Tlone3ysice pasnoxkeHuemM COSX B psiji, BEIUHUCIHMTH cos18’ ¢ rounocTsIO 70
0,0001.

5. B3siB Tpu uneHa pa3noKEHUS] B CTEINEHHOU psi/i MOJBIHTErPAIbHON (DYHKIUH,
0,5

BBLIYHCIIUTE IX -arctgxdX . Ouennts morpemHOCTS MOTYYEHHOTO Pe3yIbTATA.
0
6. HaiiTi yeThipe nepBbiX wieHa (OTJIMYHBIX OT HYJIsI) Pas3IoKeHHs B P PEICHHUs

mbdepenumansroro ypasaenns Y =X+ X +y*;y(0) =1.

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMMAEKMOM OUEeHOYHbIX Mamepuanos npuaazaemcs.
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