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CocraBurennb: Jlazapea Mpuna BiagumupoBHa, mpenojaBaTeab MAaTEMATUKU
I'BITIOY «III'K»

Penensenr: [ucmarymnuna Jlunusa Haunesna, 3amecturens qupekropa no Y MP
I'BIIOY «III'K»

Meronudeckas pa3paboTka ypoka I0 MareMaTHke Ha TeMy «DH3UYeCKHid CMBICT
MIPOM3BOTHON B MPOQPECCHOHAIBHBIX 3a/JauyaX TEXHOJOTHYECKOro MpoduiIss» IMpeaHa3HaueHa IS
oOyuatomuxcs no cnenuanbHocTu 23.02.07 «TexHuueckoe 0OCIyKMBaHHE U PEMOHT JIBUTaTelleH,
CHUCTEM U arperaTtoB aBTOMOOHUJICI».

JlaHHBI ypOK TOKa3bIBaeT, KaK C MOMOMIbIO MPOM3BOJHOM MOXHO pelIaTh 3aJadd U3
pPa3IMYHBIX OTpacieii HAyKW W TCXHUKH, WCCIICIOBATh PEATbHBIC MPOIECCHI, MPOUCXOMISIINE B
HaIIeH >KN3HH.

MeTtouka MPOBENCHUS ypOKa OCHOBaHA Ha MPHUMEHEHHHM KOMILICKCa WH(GOPMAIMOHHO-
KOMMYHHKAITUOHHBIX, JIMYHOCTHO-OPUEHTUPOBAHHBIX, MHTEPAKTHUBHBIX, 3JI0POBHE COeperarommx
TEXHOJIOTUI M TEXHOJOTUH MPOOIEMHOr0 OOYy4YEeHHs; COBPEMEHHBIX TMENaroruiuecKux MPHUEMOB;
UTPOBBIX, MPOOIEMHO-TIOUCKOBBIX METOJIOB; KOJUIEKTUBHBIX (pOopM 00ydeHHUs, KOTOPbIE MOBBIIMIAIOT
MOTHBAIIMIO OOYYAIOIINXCS K OCBOCHHUIO TPYIOBBIX HABBIKOB M SIBISIFOTCS BXKHBIMH (paKkTOpaMu
CTaHOBJIEHUS MX MPO(HECCUOHATHEHON KOMIIETEHTHOCTH.



IHHOACHUTEJBHAA 3AIINCKA

Ypok mo Tteme «®DuU3NYECKHI CMBICI TPOU3BOAHON B NPO(PECCHOHANBHBIX 3a/a4ax
TEXHOJIOTHYECKOTO Mpoduis» BxoauT B nporpammy maucuuiummasl CO0.02.01 «MaremaTuka» 1mo
cneuuanbHocTh 23.02.07 Texuuueckoe 00CIy)KMBaHUE U PEMOHT JBHUraTelei, CUCTEM M arperaToB
aBTOMOOWIel». JlaHHBIM ypOK HpeqHa3HauyeH JUisl (OPMHUPOBAHUS y OOYYaOLIMXCS 3JIEMEHTOB
(YHKIMOHATBLHON TPAMOTHOCTH Ha MPHUMEPAx MPUMEHEHUS MPOU3BOJHON (DYHKLIUU AJIS PEHICHUS
Ipo¢eCCHOHATIBHBIX 33]1a4 TEXHOJIOIMYECKOr0 IPOQMIIsS B CMEXKHBIX HayKax.

Mertonudeckas pa3paboTKa ypoka NpPEICTaBISIET COO0OW YpPOK-TIPAKTUKYM C aKTUBHOU

caMocCTosITeNIbHON paboToil oOydaronuxcs. B xoxe ypoka oOyuwaromuecss AEMOHCTPUPYIOT CBOM
MEXIUCIUIUIMHAPHBIC 3HAHUSA, YMEHHs, o0ue U npodecCHOHaTbHbIE KOMIIETEHIIMH, BBITIOTHSIA
IIPAKTUYECKHE 3aJJaHUs, a TAKXKe JJeMOHCTPUPYIOT HEOOIbIINE UCCIIEA0BATENLCKUE PAOOTHI.
JlanHoe 3aHATHE paccMaTpuBaeTcs B paszene Kypca anredpel  «[IpomsBopHas» u
ABJISICTCA 3aHATHEM 1O TeMe «BTopas nmpousBojHas, ee reOMeTpu4ecKuidl U GU3NUECKUl CMBICT.
Orta TeMa TIOMOTaeT JalbHEHIIEMYy TIIONOJHEHUI0O W yrIIyOJeHWI0 3HaHWH B o0Jactu
MaTeMaTHYECKOT0 aHalin3a, NOOYAUTh CTYIEHTOB K AaKTHBHOMY OCBOCHHUIO 3HAHUH, Pa3BUTHIO
Kpyro3opa; JIOTH4€CKOI0 MBILIUICHUS U PEYU; YMEHUS IPOBOAUTH CUCTEMATU3ALIMIO.

B xone 3ansATUS GOpMUPYETCS U COBEPILIEHCTBYETCS MAaTEMaTUUYECKUN SA3bIK (CIIOBECHBIM,
CHUMBOJIMYECKHI); KauecTBa JMYHOCTH, HEOOXOAUMBIE /7S )KU3HU B COBPEMEHHOM MUPE (SCHOCTB,
TOYHOCTb MBICIIM, MHTYHIIMS); OTHOLIEHME K MAaTeMaTHKE KaK K YacTH O0OIledyesnoBeuecKon
KYJIBTYPbI; POCCUICKYIO TPAXKIAHCKYIO0 MIEHTUYHOCTb, IATPUOTU3M, YBAKEHUE K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTH niepen PoamHOM, ropaoctu 3a cBOM Kpai, cBO0 Pomuny, mpouioe u
HACTOAILEE MHOTOHAL[MOHAIBHOIO Hapoaa Poccuu; OCHOBBI caMOpa3BUTHSI U CAMOBOCIIMTAHMS B
COOTBETCTBUM C OOIIEYETOBEUECKUMU LEHHOCTAMU U HJAeaJaMH TIPaKIAaHCKOrOo OOIEeCTBa;
TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSTEJIbHOM, TBOPUECKOW U OTBETCTBEHHON JEATEIbHOCTH.

Ha 3aHaTm Benercs NOBTOPEHHE ONPEICICHUS IEPBOM M BTOPOM IPOU3BOIHOM,
¢bu3nyeckuif U reoMeTpUdYecKUid CMbICI, (HOpMYJI, IPUMEHSIEMbIX JUIsl BBIYMCICHHUH, ¢ ONOpPON Ha
paHee M3yYEHHBI MaTepuan MPOM3BOAHAS CIOKHON (DyHKIMHU, oOpaTHON (QyHKUUU, PU3HUECKUN
CMBICJ NEPBOM NPOU3BOAHON; NPU PEUICHUM ITOKA3bIBAETCS CBA3b MEXAY NAaHHBIMM TEMaMH, a
TaK)X€ CBA3b TEMbl C JIPYITMMM JUCHUIUIMHAMU ((PU3UKOH, reomeTpueil, mMarepualoBeeHHEM
(Xumust 1 OMOJIOTHs), SKOHOMHUKOI) IMperycMaTpuBaeTcs CBA3b C aBTOMOOMJIBHOM TEMAaTHKOM, a
TaKke ¢ BHEIHUM MupoM. llocienHee siBasieTcss BaKHBIM 3BEHOM B CO3HATEIbHOM BOCHPUSITUU
yuebHoro marepuana. s obecrieueHUs] ONTUMAIBHOTO B3aUMOJCHCTBUS MEX1y MPEro1aBaTesieM
U CTYAEHTAMHU Ha 3aHATUH MPEAYCMOTPEHBI: OpraHu3anus NpoOJIeMHOro JUallora; UCIOJIb30BaHNe
«TOTOBBIX)» 3HAHUN; KOMITbIOTEPHAs IPE3EHTALMS; IPaKTHYecKas padoTa; paboTa B rpymnmnax.

Jng nonnepxaHus MHTEpeca M yCTOMYMBOM KOHLIEHTpAlMM BHUMAaHHS IPEIyCMOTPEHA
CMEHa BHJIOB JIESTEIBHOCTH: (PpOHTaNbHAs paboTa — yueOHBIN uaor; MHAUBUAyalIbHas paboTa —
paboTa B mape WM rpyIe; KOMIbIOTEpHas MPEe3eHTalls — 3HAKOMCTBO C HOBBIM MaTepuajoM U
HOBBIMH MOHATHUSIMH; padoTa B IpyIax — pelleHne 3a/1a4; KOMIbIOTEPHAs Mpe3eHTalNs — CBs3b C
peaIbHbIM MUPOM.

KoHTponb HaJ AEATENBbHOCTBIO CTYAEHTOB B XOJE 3aHATUSA OCYILECTBISAETCS CO CTOPOHBI
npernojaBaTesis, IpPeIyCMOTPEHbI CAMOOIIEHUBAHNE U B3aUMOOIICHUBAHHUE.



IIVTAH-KOHCIIEKT YPOKA
IIpenopaBaress: Jlazapesa Mpuna BiagumuposHa

Tema ypoka: «PU3UUECKUN CMBICT POU3BOJHOM B MPO(EeCCHOHAIBHBIX 3a/1a4ax

TEXHOJIOTHYECKOTI'O HpO(l)I/IJ'ISI»

Kateropusi ooyuarommuxcsi: 1-i kypc, rpynma PJIA-11

CrnenuaabHocTh: 23.02.07 Texnuueckoe oOCTy)KMBaHWE U PEMOHT JIBUTATEJICH, CUCTEM U

arperaToB aBTOMOOUJIEH.

Nata npoBeaenusi: 10.04.2025 r.

Mecto nposeagenusi: I'BIIOY [loBomxckuii rocynapcTBeHHbI Koiuiemk, 6 kopmyc, 411

KaOUHET.
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IIpogonxuTeIbHOCTH YpoKa: 45 MUHYT.

Iesn ypoka:

OOpazoBarenbHas: 0000INTh, CUCTEMATH3UPOBATh M 3aKPENUTh TEOPETUYECKHE 3HAHUS
teme «['eomerpuueckuii M (GU3NYECKUN CMBICT MPOU3BOJHON», MOTYEPKHYTH POJIb H
MPAaKTUYECKOE 3HAUCHNE TPOU3BOIHON IPY PEIICHUH 3a/1a4 [0 MaTeMaTUKe U (PH3HKe.
PazBuBaromiasi:  pa3BUBaTh ~ HaBBIKM ~ CaMOKOHTpPOJIA,  JIOTMYECKOE  MBILUICHUE,
IMPOCTPAHCTBCHHOC BOCIIPUATHUC, MO3HaBaTECIBLHBIN HHTCPCC, MATCMATUUYCCKH T'PAMOTHYIO
peub, UCMOJb30BATH MEXKIIPEIMETHBIE CBS3M, OCYIIECTBUTH INEPEHOC 3HAHUU C OJHOTrO
y4eOHOTO MpeMeTa Ha IpYTroi, MPUBHUBATH JIFOOOBH U OEPEKHOE OTHOIIECHHE K IPUPOJIE;
BocnuraTtenpHas: COBEpLIEHCTBOBATh HABBIKM CaMOCTOSATENBHOM pabOThI, BOCIMTHIBATH
BHUMaHHE, CO37aTh y CTYAEHTOB HEOOXOAMMYIO 0a3y sl BHIOOpa HYXHOTO IMOAXO0Ja K
PELICHUIO MaTEMATHYECKUX U (PU3NYECKHX 3a/1a4.

3agauu ypoka:

1. Croco0cTBOBaThH Pa3BUTHIO JIOTUYCCKOI'O MBINUICHWUA, BHHUMAHMHA, MaTeMaTUIeCKOMN
UHTYWLIUH, YMEHHIO  aHaJIW3UpoBaTh, CHCTEMATU3UpPOBaTb, HHTEPIPETUPOBATH
MIOJIyYE€HHBIE PE3YJIbTATHI

IIpuMeHsTh 3HaHNS B HECTAHAAPTHBIX CUTYaLUAX

CriocoOcTBOBAaTh Pa3BUTUIO M IMOHMMAHHUIO Y YYAIIMXCS MEXIPEIMETHBIX CBs3ei
anreOpspl, Kak HayKU.

wn

Tun ypoka: ypok NIpUMEHEHHUs U COBEPILICHCTBOBAHUS 3HAHUI.

Bua ypoka:
Ypok-uccnenoBanue (MUHU MPOEKTHI YUAIIUXCs), KOMOMHUPOBAHHBINH YPOK.

O0pa3zoBaTtenbHbIe Pe3yabTaThl ypoka (Beinucka u3 ®I'OC):
- 3Hanus:

- OOyuatomuecsi MOHUMAIOT MOHATHE MPOM3BOJHONW U €€ (DU3MYECKHI CMBICT, MOTYT
00BSACHUTBH, YTO MPECTABISAET COOON MTHOBEHHAs! CKOPOCTh U3MEHEHUSI (PYHKIINU.

- 3HAIOT OCHOBHBIE IIpaBWJIA U CBOMICTBA NPOMU3BOJHOH, a Takke MX IPUMEHEHUE B
pas3INYHbIX 3ajayax.
- Hagviku.



- Pa3BuBaloT HaBBIKK perieHus MPopheCCHOHATFHO OPHUEHTUPOBAHHBIX 3a/1a4, HCIIOJIb3YS
IPOU3BOJIHBIE.

- YmeroT paborath ¢ rpadukamu (GYHKIHMNA, HHTEPIPETUPYS MX T€OMETPUYECKH depe3
IIPOM3BOJIHBIE.
- Ymenua:

- YMEIOT BBIUUCIIATH IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIUI.

- Moryr HHTEpIpEeTUPOBaTh IMPOU3BOAHYIO KaK CKOPOCTb M3MEHEHHS pPa3IHYHBIX
apaMeTpoOB U MCIIOJIb30BaTh 3TO OHUMaHME JJIs peLIeHUs 3a/1a4.

- CnocoOHBI MPUMEHATh NPOM3BOJIHBIC IJISi aHATU3a 3aBUCUMOCTEH B TEXHOJOTHAX U
npodeCCHOHATIBHOM 1A TEIbHOCTH.

Cas3b ¢ npodecCHOHAIBbHBIM CTAHIAPTOM:

1. Komnemenyuu 6 obracmu mamemamuxu

[TpodeccnonanbHble cTaHAAPTHI UIs OOJNBIIMHCTBA TEXHUUYECKUX U TEXHOJIOTMYECKHX
CHEHaIbHOCTEN TpeOyIT HaJIWYMs KPENKUX MaTeMAaTUYECKUX 3HAHWM, BKIIOYas yMEHUE
paboTaTh ¢ IPOU3BOIHBIMHU.

[Tonnmanue (HpU3NIECKOTO CMBICTIA TPOU3BOAHON MMO3BOJISET:

- OneHuBaTh CKOPOCTh M3MEHEHHUs PA3IMUYHBIX IPOLECCOB (HAIPUMEp, CKOPOCTh POCTa,
U3MEHEHUE TEMIIEPaTyphl, AaBJIEHUE U T. J1.) B IPOU3BOJCTBEHHBIX YCIOBUSX.

- MopenupoBath M aHAJIM3UPOBATh TEXHOJIOTMYECKHE IPOLIECCHI, 4YTO SIBISETCA
HEOOXOJMMBIM YMEHHEM B PaAMKaxX MHOTHX MPO(ECCHOHATBHBIX CTAaH/IaPTOB.

2. [IpogheccuonanvHuvle HagbIKU

B pamkax ypoka, MOCBSIIEHHOTO ()U3NYECKOMY CMBICIY IPOU3BOAHOM, OOydarommecs
MOTYT pa3BUBaTh IPAKTUUYECKUE HAaBBIKH, KOTOPblE COOTBETCTBYIOT TpPeOOBaHUSAM
CTaHJAPTOB IS UX Oynyuieit npodeccun:

- IlpoexktupoBanue u onTuMu3anus mpoueccos: Mcmonb3oBaHUE NPOU3BOIHBIX IS
HaXO0X/IEHUS SKCTPEMYMOB (PYHKIIHH, YTO TOMOTaeT B ONTUMM3AIMH MPOLIECCOB (HAIIpUMep,
MHUHHMM3ALMS 3aTPaT U BPEMEHH).

- AHamu3 JaHHBIX W MHTEpIpeTanus  pe3ysJbTaToB: YMeHHe paboraTh C
IIPOU3BOJICTBEHHBIMU JaHHBIMHU, aHAIIM3UPOBATh UX C IIOMOILBIO MATEMATHYECKUX METOJIOB,
BKJIIOYasi IPOM3BO/IHBIE, UTO MOBBICUT KaU€CTBO IPUHUMAEMbIX PEIICHUH.

3. Meowcoucyunaunapnsvie céa3u

Pabota ¢ mpou3BOAHBIMU MPUBSA3BIBAET MATEMATUKY K JpYrMM o0sacTsaM 3HaHuA ((pusuke,
UH)XEHEPUH, HKOHOMHKE), YTO BaXXHO JJII CHCTEMHOIO MOjAXoJa K mpodeccuu. ITO
COOTBETCTBYET MNPOPECCHOHAIBHBIM CTaHIapTaM, KOTOpblEe TpPeOYIOT OT CIELHUAIUCTOB
MEXIUCIUIUIMHAPHOTO TOAX0Ja M CIIOCOOHOCTH WHTETPUPOBATH 3HAHUS M3 Pa3IUYHBIX

chep.

CpencrBa Harasanoctu u TCO:
— Okpan — | mr.;
— Ilpesentanus no teme — 1 mr.;
— Hoyt0yk ¢ nporpammusim obecrieuennem Microsoft Office u moctymom B MnTtepuet — 1 .

®opMbl OPraHu3alMM JeTeJbHOCTH o0ydarommxcesi: GpoHTaIbHAS, WHAWBUIYAIbHAS U
IPyIITIOBAs.

IHoxxoabl kK 00yYeHHI0, peajiu3yeMblie HA YPOKe:
~ KOMIIETEHTHOCTHBII;
—  pedIeKCUBHBIN;
—  JIeATeILHOCTHBII;
—  IICUXOJIOTUYECKHIA;
~  JIMYHOCTHO-OPUEHTUPOBAHHBIM.



IMegarornyeckue TEXHOJIOTHH, UCTIOJIb3yeMble HA YPOKe:

— TPOEKTHasi TEXHOJIOTUS (paboma 6 2pynnax 6 yeuax Npo8eoeHUsl UCC1e008amelbCKou
OesimenbHOCmu);

—  TEXHOJIOTHUs MPOOIIEMHOTO O0YUYEHHUS (00CydicOeHUe U peulerue npoOieMbl 8 X00e YPOKa);

JlupaKkTuyecKue NPUHIUIBI, peaju3yeMble HA YPOKe:
—  OPUHIUI HAYYHOCTH;
— MPUHIUI IPOYHOCTH YCBOCHUS 3HAHUM, YMEHUN;
~ MPUHIUN HArJISAHOCTH;
—  TOPUHIUI KOJUIEKTUBU3MA,
—  TPUHIUI AOBEPUS U MOICPKKH.

MeToabl 00yueHHs1, peajin3yeMbie Ha YPOKe:
—  OOBACHUTEIIbHO-UUTFOCTPATUBHBIIH;
— PednexcuBHbIC METOIBI;
— IlonckoBO-aIrOPUTMUYECKHIA METO,
— Amnanu3 u 00001IeHIE MOTYUYECHHBIX PE3yIbTaTOB.

IIpueMbl megarorn4ecKoil TeXHUKH, HCIOJIb3yeMble HA yPOKe:
— Hcrnonb30BaHKE CHCTEMBI HABOASAIIMX BOIIPOCOB B CIIY4asiX HENPABUIIBHBIX OTBETOB.
— Onopa Ha MeXIUCHUIUITMHAPHYIO UHTETPALIUIO U CYyOBEKTHBIM ONBIT 00y4YarOLUXCsl.

MexaucuunInHapHbIe CBA3HU:

C0O0.02.01 «Marematuka», C0OO0O.02.03 «®Puzuka», OIIL.05 «MarepuanoBeneHuey,
OINILL.17 «3nextpobe3omacHocTh», M/IK 06.01 «TexHomorus BBIMONHEHUS SIEKTPOMOHTAKHBIX
padoT».

IIporno3upyemsblii pe3yabrar:

1. Kpumuuecxoe mviuinenue:
Pa3BuTtHe ymeHHs aHaIUM3MpOBaTh CUTYallUM W NPUHUMATh OOOCHOBAaHHBIE pPEIIEHUS Ha
OCHOBE TMOJTyYEHHBIX 3HAHUI O IPOU3BOAHBIX U UX (PU3NUECKUX 3HAYCHHUSIX.

2. Paboma 6 epynne:
VYMmeHnue paboTath B KOMaHAe, OOCyXJaas M OOMEHMBAsACh MJESIMH IO HPUMEHEHHIO
MIPOU3BOJIHBIX, UTO CIIOCOOCTBYET (POPMUPOBAHUIO COLUATBHBIX HABBIKOB.

3. Hcnonvzosanue mexuonoui:
HaBbiku nmprMeHeHus MporpaMMHOTO 00ecieueHus JUIsl BU3yallu3aluy rpa)KoB U aHaIHu3a
MIPOU3BO/IHBIX, YTO 00JIeryaeT u3yuyeHue U MpakTUIecKoe MPUMEHEHHE TEMBI.

4. Umoeosas ouenxa:
['pynnoBbie MPOEKTHl WM MPE3EHTALMH, TAE€ CTYACHTBbl MPEACTABISIIOT CBOM PELICHUS
npodeccnoHaNbHbIX 33J1a4 C UCIOIb30BaHUEM NPOU3BO/IHBIX.



X0 YPOKA
l. MoTuBanus

3npascTByiite. Tema Hamiero ypoka «@®U3WYECKUN CMBICI MPOU3BOAHONW B MPOdecCHOHATBHBIX
3alayax TexXHoJormuyeckoro mnpodwis». OnurpagoM K Hamemy YpoKy OyayT cioBa
H.M.Jlo6aueBckoro:

«...Hem HU 0OHOU 001aCMU 6 MameMamuKe, KOmopasa Ko20a-iudo He OKaANHCemcsa RPUMEHUMOU

K A671CHUAM 0CeUCMBUMETbHO20 MUPA...»
IIpoGaemubIii Bonmpoc:

«/ughghepenyuanvroe ucuucienue — 5mo onucanue OKpPYyHCAOue20 Hac Mupd, 8bINOJIHEHHO20 HA
Mamemamuyeckom sazvike. Ilpoussoonas nomozaem Ham yCneuwHo peuams He moabKo
Mamemamuyeckue 3a0a4u, Ho U 3a0a4u NpaKmu4ecKko2o Xapakmepa 6 pa3uwlx 001acmsix HayKu u
MEeXHUKUY

JleCTBUTEIBHO JIM 3TO TaK?

W cerognst Ha ypoke MBI MOMBITAEMCSl MOKa3aTh, KaK C IMOMOIIbIO MPOU3BOAHOM MOXKHO pPEIlIaTh
3alaud U3 PA3NUYHBIX OTpaciel HayKM M TEXHUKH, HCCIEAOBAaTh peajbHbIE MPOIECCHI,
MIPOUCXOMSAIINE B HAIICH KU3HH.

II. Axryaau3auus 3HAHUI
- BHavanie naBaiiTe BCHOMHHUM, YTO MbI 3HA€M O IPOU3BOJIHOM.
- Uto Ha3bIBaeTcs MPOU3BOIHON QyHKIIMKU?

(ITpon3BoaHOM GYHKIIMK B JTAHHOW TOUKE HA3bIBAETCS Mpeesl OTHOIICHUS pUpaIleHus pyHKINU B
9TOW TOUYKE K IPUPALIEHUIO apIYMEHTa, KOI/1a IPUPALICHUE apTyMEHTa CTPEMUTCSA K HYIIIO)

- B uem 3akimouaercs pu3nuecKuil CMBICT TPOU3BOTHON?
(CkopocTh ecTb MpoU3BOIHAS OT MYTH MO BpeMeHu V(t) = S'(t))
- B yem 3akiogyaeTcsi reoMeTpUYECKH CMBICI TPOU3BOIHON?

(YrnoBoit k03¢ punmeHT KacaTeabHON K TpaguKy GyHKLIUU paBeH MPOU3BOAHON 3TOH GyHKINH,
BBIUMCIICHHON B Touke Kacanus f'(x) =k =tga)

Haiiti npoun3BoaHyto QyHKITHI:

D)y =4x’ 6)}’:7
X2 :
2)y = o 7) y=cos10x - sinx
2
y=- 8)y=4-x"
X
g €% 9)y=x’-x*
X6
10)y ="
Y=



5) y=sin4dx

1. Ha pucynke n3o0paxéH rpaduk pynkiun  f(X) u kacarenpHas K HEMy B TOUKE € a0CLUCCOI
Xo. Haiinure 3Ha4eHHE MPOU3BOTHON YHKIIUH B TOUYKE X .

111 TIpe3eHTanms uccie10BaTEIbCKONH PadOThHI yUalIMXcs.
Ha omHOM M3 MepBhIX YPOKOB W3YyUEHHSI IPOU3BOIHOM 51 BaM 3aj1aj1a BOIPOC:

Kak 6v1 oymaeme, 3auem mot uzyuaem npouseoouyio oynxkuyuu? I'oe ona moscem npumenamoca?

VYyuTbIBas, 4TO CYyLIECTBYET (PU3MUECKUH CMBICI MPOM3BOAHOM, MPEANONIOKHINA, YTO 3Ta TeMa
HaxOJHUT CBOE IIPUMEHEHUE HE TOJBKO B MATEMATUKE, HO U B IPYTUX HayKax.

Wtak, Bbl pa3enuInch Ha TPU TPYMIBI JJI TOTO, YTOOBI OPAadbOTaTh C pa3IMYHBIMU HUCTOYHUKAMU
nH(pOpMaLIMU U TPOBECTU CAMOCTOATENbHOE HccieioBaHue 1o TeMe «lIpruMeHeHne npous3BoIHON B
pa3nuyHbIX 00MacTAX Haykny». Kaxaas rpymnna nonydunia cBoe 3ajaHue:

U celfyac Mbl yBUJIUM pe3yabTaThl Ballei paboOTHI.
[ rpynmna - «IIpumeneHnne npou3BogHON B r3HKE»

II rpymnmna - «IIpumeHeHne TPOU3BOAHON B MaTEpUATIOBEICHUE

III rpynma - «IIpuMeHeHne NpOU3BOIHON B YKOHOMHUKE)

I rpynna - «IIpuMeHeHne NPONU3BOAHOM B (PU3HKE».

PaccmoTpuM npumMeHeHue Npou3BOAHOM B (hr3HKe.

Mpl 3HaeM, 4TO GU3UYECKUN CMBICI IPOU3BOIHOM 3aKIH0YAE€TCSA B TOM, YTO
CKOPOCTb €CTh IIPOU3BOJHAS OT IIyTU 10 BPEMEHHU:

As

v(t)=S'(t) = lim —

(t)=S'(t)= lim -
Paccmorpum 3agauy.

ABTOMOOWIH TIPHOJUKACTCS K MOCTY CO CKOPOCTBIO 72 KM/4. Y MOCTa BHUCHUT JOPOXHBIA 3HAK
"36xkM/4". 3a 7 cek 10 BBE3[a HA MOCT, BOJUTENb HaXall HA TOPMO3HYIO nefans. C pa3peniaeMoit



JM CKOPOCTBIO aBTOMOOWIIb BbEXal Ha MOCT, €CIM TOPMO3HOH IyTh ompenensercs (hopmyon
s=20t-t>?

Pemienue

Yr1oObl HAWTH 3aBUCHMOCTh CKOPOCTH OT BPEMCHH, Hali/IeM MPOU3BOIHYIO OT IyTH 10 BpemeHH V(1)
=S'(t)=20-2t

B MoMeHT Bbe3aa Ha MOCT CKOpocTh paBHa V (7) = =20 — 2'7 = 6 (M/c), uto cootBeTcTBYET 21,6
kM/4. T.x. pa3pemraemasi ckopocTs 36KM/4, OTBET: J1a, aBTOMOOMIIb BhEXall Ha MOCT C pa3peraeMon
CKOPOCTBIO.

PaccMoTpuM npuMeHeHUe NPOU3BOIHOM B 3JIEKTPOTEXHUKE

KonnuecTBeHHOM XapaKTepUCTUKOM AIEKTPUUYECKOTO TOKA SBIISETCS CUJla TOKA.

B mienu 51eKTpHUUEcKOro Toka AJIEKTPUUYECKHM 3apsii MEHSETCS € TEYCHHEM BPEMEHH 110 3aKOHY
g=q (t). Ecmu At — npupameHue BpeMeHu, Aq — NpHpalCHUE 3apsia, TO CHJIa TOKa paBHA

4
Npeeny OTHOLICHUS A—Z nipu At - 0

4q
[ = lim —
At—0 At
T.e. cuna Toka | ecTh mpou3BoAHas 3aps/a 1O BpEMEHHU. | = q’(t)
Paccmorpum 3apauy:
3aps1, NPOTEKAIONIMI Ye€PE3 MPOBOJHUK, MEHIETCS MO 3aKOHY g= Sin (2t — ]_O)
Haiiti cunmy Toka B MOMEHT Bpemenu t=5 Cek.

Pemenue

T.x. cuia TOKa - €CTh MPOM3BOHAs 3apsaa 1o Bpemenu, I = q'(t)
YuauteiBas, uto (sinx)’ = cosx , (2t—10)' =2

MIPUMEHSIS PABUJIO HAXO0XKIEHUS TPOU3BOTHON CIOKHON (YHKITUH, MTOJTydaeM:
I =q'(t) =2cos (2t — 10)

[Toxcrasisis BMecTo t 3HaUeHUE S, MOJTy4aeM:

Tormal (5) =2cos0=2(A)

Omeem: 2 A

IIpousBoaHasi npuMeHsieTCsl U B APYTUX pasaeax Gu3nkm.

. MoUIHOCTb — 3TO MPOU3BOIHAS paboThI Mo BpeMeHH P = A’ (t).

. Cuna — ectb npou3BoiHas paboThI Mo nepemenieHuto F = A' (x).

. TemnoeMKoCTh — 3T0 MPOU3BOAHAS KOJIMYECTBA TEIUIOTHI IO TEMIIEPATYPE
C=Q'(b).

. JlaBneHue — npousBoiHas CHIIBI 1o Tuiomanu P = F'(S)

DTOT psAA MOXKHO JaJIblIe MPOJIOJIKATh. .. TakuM 00pa3oM, Mbl BUJIUM, YTO IIPOU3BOIHAS
npuMeHsieTcs B GU3uKe 0OYeHb OOIIUPHO.

II rpynna - IlpumeHenne Nnpou3BOAHON B MAaTepHATOBeIeHUE

XuMHS — OTO HayKa O BEILECTBAX, O XUMUUYECKUX IIPEBPALICHUAX BELIECTB, OHA U3y4aeT
3aKOHOMEPHOCTHU ITPOTEKAHUS Pa3INYHBIX PEAKIUH.

B uem ke 3aKi1touaeTcss XMUMUYECKUI CMBICI TPOU3BOIHOM?

[Tycte nana Gynkumsi p =p (t),rzne p - KOJINYECTBO HEKOTOPOTO BEIIECTBA, BCTYIHUBIIIETO B
XMMUYECKYIO PEaKLMI0 B MOMEHT BpeMeHH t . [Ipupaiennto Bpemenu A t 6yeT cOOTBETCTBOBATh
npupanienue A p konuuecTna BemectBa. OTHouieHne A p /At - ecTh CpeHsIst CKOPOCTh
XUMUYECKOHN PEAKLUU 3a IPOMEXKYTOK BpeMeHH A t . [Ipeneir 5Toro OTHOIEHUS IIPU CTPEMIICHUU
At K HYJIO - €CTh CKOPOCTh XUMHUYECKON PEAKIINY B JAHHBI MOMEHT BPEMEHH.

v s AP
v(t) =p'(t) = lim -

Takum 06pa3zom, XUMUUECKHI CMBICT IPOU3BOJHON COCTOUT B TOM, YTO CKOPOCTh PEAKIIMH V — €CTh
npou3800Hasn OT KOJINYECTBA BEIIECTBA P IO BPEMEHHU.
PaccmoTpum 3agauy:



HYCTI: KOJIMYCCTBO BCHICCTBA, BCTYIIMBIICTO B XUMHUYCCKYIO PCAKIIUIO 3aJaCTCA 3aBUCUMOCTBIO

t% o o
p(t) = 5 + 3t — 3 ( B Mousix). HaliTu cCKOpOCTh XUMHUYECKON PEAKINH Yepe3 3 CEKYH/IbI.

T. K. CKOPOCTbh XUMUYECKON PEAKIIUN BBIPAKAIOT MPOU3EOOHOU OT KOJTUYECTBA BEIIECTBA O
BPEMEHHU, TO CKOPOCTh XMMHUYECKOM pEaKIIMK MEHSETCS 1O 3aKOHY:

Vv (t) = p'(t) =t + 3; CooTBeTCTBEHHO Yepe3 3 CEKYH/IbI CKOPOCTh peakiiuu Oyzer paBHa V (3) = 3+3
= 6(MOJIB\C).

OtBeT: 6 MOJIB\C.

CxopocTh XMMHYECKOIi peakuMu — OJNH U3 PEIIAOIUX (PaKTOPOB, KOTOPBII HY)KHO YYUTHIBATH
BO MHOTHX 00JIaCcTsSIX HAyYHO-IIPOU3BOJICTBEHHOM JesTenbHOCTH. Hampumep, HHKeHepaM-
TEXHOJIOTaM MpH ornpeaeacHIH 3PpPEeKTUBHOCTH XUMUYECKUX MPOU3BOICTB, XMMHUKaM,
pa3pabaThIBarOIIMM MPENapaThl ISl METUIIUHBI U CEIIbCKOTO X03SIMCTBA, a TAKXKE BpayaM U
arpoHOMam, UCHOJb3YIOIINM 3TH Mpenaparsl JUIsl JISYEHUS JH0EH U JJI1 BHECEHHS UX B MIOYBY.
OpnHu peakiuy MpoXoAsT MPAKTHUYECKH MIHOBEHHO, APYTHe UIYT OYeHb MeyIeHHO. B peanbHoit
YKU3HM JIJIS1 PELICHUsS] POU3BOJICTBEHHBIX 33]1a4, B MEULIMHCKOM, CEJIbCKOXO3SIIICTBEHHON 1
XMMHYECKOHN MPOMBIIUIEHHOCTH BAKHO 3HATh CKOPOCTH PEAKIHUN XUMUYECKUX BEIIECTB.
Buonoruyeckuii cMbica Npou3BoaHOM. [1ycTh 3aBUCHMOCTS MEXy YUCIOM 0CcOOeH MOMyNSIUU
MHUKPOOPTaHU3MOB X U BpeMeHeM t €€ pa3MHOKEeHHUs 3a7jaHa ypaBHeHneM: X =X (t). [Iyctb A t -
MIPOMEXYTOK BPEMEHH OT HEKOTOPOT0 HauanbHOro 3HaueHuss t 1ot +At. Torma A x =x (t + At )- X
(t) - u3MeHeHue yrciaa ocodei oprann3MoB. OTHOIICHHE A X /A t SIBISIETCS CPEIHEH CKOPOCTHIO
Pa3MHOKEHHUSI WJIM, KaK IPUHITO TOBOPUTD, CPEAHEN MMPOU3BOIUTEIBHOCTHIO KU3HEIECATEIbHOCTU
nonyisauuu. IIpeaen storo orHomeHust npu A x—0 ecTh TPOU3BOAUTENIBHOCTh
JKU3HEEATEIbHOCTH IIOMYJISIIMYA B MOMEHT BPEMEHHU t

, . A
P(t)zx(t)zﬂlr%A—f

T.e. npou3BOAUTENBHOCTD KHU3HEIEATENLHOCTH MOMYJIALUU B MOMEHT BPEMEHHU t
€CTb MPOU3BO/IHAS OT YKCIIa 0COOEH MOMYJISIMH 110 BPEMEHHU.
MBI BUAMM, YTO IPOU3BO/IHAS HAIILJIa CBOE IPUMEHEHUE B XMMUHU U OMOJIOTHH.

III rpynna - «IIpuMeHeHre NPOU3BOAHOH B JKOHOMHYECKHX 3a/1a4ax».
JlaBaiiTe BBISICHMM, B YEM K€ 3aKJIFOYAETCA SKOHOMUYECKUN CMBICT TPOU3BOIHOM.

[Tycte u3BecTHa Qyukiws Y = ult) , BBIpakarouiasi 00bEM Npou3BeAEHHON NPOAYKIIUHU U 3a BpeMms .

Torma 3a Bpemst At=t —t

0 BEJIMYUHA MPOU3BEAEHHON IPOAYKIIHA COCTABHUT
Au = u(tl) —u(to] = u(t0 +At) —u(to)
Cpeonsist npouze00umenbHoCHs mpyod — 3TO OTHOIICHUE KOJIMYECTBA MTPOU3BEIEHHON MPOTYKITUN

Au
K 3aTpauy€HHOMY BpEMECHHU, T.€. Zcp: E

IIpouzeooumenvrHocmoio mpyoa 6 momenm epemeHu to Ha3pIBaeTCs MpeJien, K KOTOpOMY

crpemures Z., npu At = 0:
O =w(® = tim *
z(t) =u'(t) = lim —
At-0 At
T.e. SJKOHOMHYECKHI1 CMBICII IPOM3BO/IHON COCTOUT B TOM, YTO MPOM3BOAUTEIHLHOCTD TPY/a ECTh

MPOM3BOIHAS OT 00BEMA POU3BEAEHHON MPOAYKIIUHU IO BPEMEHH.

3agava: O0bEM NPOIYKIMH U, BEITYCKaeMOH pabodnM B TeUeHHE pabovero JHsl, BEIpaKaeTcs

5, 15
u(t)=—=t>+=—1t>+100t +50
GyHKIMEH 6 2 , rae t — Bpemst, w; npuuéM 1 St S8 Bpruncnurs
MaKCHMAaJIbHYIO IPOU3BOAUTEILHOCTE TPYIA B TEUEHUH pabOvero JHs.
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z(t) =u(t), Torna, muddepenupys

[Ipou3BOAUTENLHOCT Tpyaa < (¢) BBIpaKaeTCst GOpMyII0i
¢bynkuuto U(t), momyyaem
z(t) =u'(t) =-2,5¢" +15¢ +100
u' =0
—2,5t>+ 15+ 100 =0
Kputndeckue Touku t; = —4, He npuHAIeKAT [6; 14]
t, = 10 npunamiexur [6; 14]

5 15
u(14) = ——* 143 +7* 142 + 100 * 14 + 50 = 633

6
5 15
u(6) = —€*6 +7*6 + 100 * 6+ 50 = 740
5 5, 15 )
u(10) = _E* 10 +7* 10 4+ 100 * 10 + 50 = 966.
['paduk 3aBUCHUMOCTH
1200 TPOH3BOJITENLHOCTH
1000 o0
740
800 633
600
400
200
0
0 5 10 15

OTtBeT: MakcumalnbHas MPOU3BOAUTENBHOCTH B 10 4acoB AHS, 00BbEM MPOU3BENEHHON MPOIYKIIUU
paBeH 966 uznenuit

Yuureas: [Touemy nocie 10-tu yacoB MbI HabOJI01aeM CIiaJ] TPOU3BOAUTEIILHOCTH Tpyaa?
(Ymamok cuil, I0Xo MPOBETPEHO MOMEIIEHHEe, BO3MOKHO OpHraga pabodynx UCHOIb3YEeT PyUHOU

Tpy.)
TaKI/IM o6pa30M HpOI/I3BOI[Ha$I HpI/IMeH}IeTC}I JJIA peH_IeHI/ISI OKOHOMUYCCKUX 3a[da4.

Yuureas. Bee TPpU TPYHIIBI CIIPABUIIUCH C 3aJJaHUEM U HOATBCPAHIIN HAIly THIIOTEC3Y. Br1 camu
JoKaszaJld, 4TO ITOHATHC HpOHBBOI[HOfI q)YHKHI/II/I IMPUMCHACTCA HE TOJBKO B MAaTEMATUKE, OHO
HUCIOJIB3YCTCA BCHOAY, I'I€ €CTh HCPABHOMCPHOC MPOTCKAHUEC IIPOLECCA: 3TO WU HCPABHOMCPHOC
CbI/ISI/I‘—IeCKOG JABHKCHUEC, U HepeMeHHBIﬁ TOK, U XUMHWYCCKHUEC pCaKIH, N paJIPIOEIKTI/IBHBIﬁ pacman
BCIICCTBA MW ODKOHOMHUYCCKHEC MPOHCCCBI M MHOroc Jpyroc, 4YTo MOXKCET HCIOJb30BATHCA B
HpO(beCCI/IOHaJ'H)HBIX 3agadax Balmero TEXHOJIOIH4eCKOIro l'IpO(i)I/I.]'IfL

- Bl yOeaunuce, uro nuddepeHnuanbHOe HCUUCIEHNE — 3TO ONUCaHNe OKPY>KAIOLIero HaC MUpa,
BBITIOJTHEHHOE HA MATEMAaTUYECKOM SI3BIKE.

Tem cambIM B ouepenHoi pa3 nmoareepauiu ciosa H.M.Jlo6aueBckoro:
«...Hem HU 0OHOU 001aCmU 6 MaAmMeMamuKe, KOmopas K020a-1uoo He OKax3cemcs
NPUMEHUMOU K ACIEHUAM 0€liICIEUMEIbHOZ0 MUDA. . .)»

1IV. Pedaexcus
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Bribepete dpasy:

- Bce cMmor 1moHATE.
- He coBcem Bce MOHsUT, XOUY MOHSITh.
- Huyero He noHsa

U 3asepuium naws ypox cmuxomeopenuem npo npou3eooHyIo
TonpKO MUIIb UKCY AaIUM NPUpPALICHUE

W nocuutaem npeaen OTHOIICHUS —

CmokeM 0 GyHKIIUHA MBI O€3 COMHEHUS
Boiscuutsb Bce, npuMeHsisi yMmeHusi!

O, npou3BoiHAsA, CKOJIBKO B TeOe

Kpoetcs HyXHBIX, KpaCUBBIX HOHATHUI!
CaoiicTBa Bcex (PyHKIMN TOMOXKEIIb Thl MHE
HccaenoBaTh TOYHO, YTO BaXKHO M KCTaTH!
IIpo Bo3pacTranue u yobiBaHuE,

[Ipo acuMOTOTHI M TOYKH pa3phIBa,

[Ipo MUHMMYM, MAKCUMYM TaK>K€ y3HAEM MBI,
I'padux moctpoum Touno! He kpuso!

O, npou3BOIHASL, POJIb HE MOCIIEIHIOI0

B xaxoi HayKe Thl TOYHO UTpaeIiib!
Casi3aHa ¢ pU3UKOI U TeOMeTpHEi,

MHoro 3a/1a4 HaM PelIUTh MO3BOJISCIIb!

Mpl yOeaumuch B BaXXHOCTH u3y4deHus TeMbl "[IponsBonHas", ee poyid B HCCIEOBAHUU MTPOIIECCOB
HayKH ¥ TEXHUKH, B BO3MOYKHOCTH KOHCTPYHUPOBAHUs IO PEaJbHBIM IIPOLIECCAM MaTEMAaTHYECKUX
MOI[CJ'[CI\/JI, " pCHICHUA BaXXHBIX 3aJa4.

Cnacu6o 3a pabory!
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TEXHOJIOI'HYECKASA KAPTA OTKPBITOI'O YPOKA
IIpenonaBarenn: Jlazapea Upuna BinagumupoBHa, yuutens MaremaTtuku ['BIIOY «lToBomxkckuil rocyqapcTBeHHBIN KoJIex», . Camapa

Tema ypoka: ®u3nyeckuii CMBICI TPOU3BOAHON B TPOPECCHOHATIBHBIX 33a7a4aX TeXHOJIOTHUECKOT0 MPOpuIIs

«...Hem HU 0OHOU 001acmuU 8 Mamemamuke, KOmopas Ko20a-1ubo He OKaicemcs nPUMeHUMOou

K S6IEHUSAM OCUCMBUMENIbHO20 MUPA...»

H.U. Jlobauesckui.

Heas ypoka: ¢opmupoBanue (HYHKIMOHAIBLHOW TPaMOTHOCTH OOYYAIOIIMXCS Ha MpUMEpax NMPUMEHEHUS MPOU3BOJHONW (YHKIUHU Ui PEIICHUS
poecCHOHABHBIX 33]1a9 TEXHOJIOTHYECKOTO IPOMUIIS B CMEKHBIX HayKax.

33}13‘1“ Ypoka: CII0COOCTBOBATH PAa3BUTHUIO JIOTUYCCKOI'0 MBIIJICHW A, BHUMAHU A, MaTeMaTHUIEeCKOM HHTYUIIUU, YMCHUIO aHAJIMU3UPOBATD,
CUCTCMATU3UPOBATL, HHTCPIPCTUPOBATD ITOJYUCHHBIC PE3YJIbTAThI; IPUMCHATH 3HAHNA B HECTAHAAPTHBIX CUTYyallUsX; CIocoOCTBOBATH Pa3BUTHIO
IMOHUMAHHIO Yy yHallIUuXCA MEKITPEAMCTHBIX CBSI3CH aJIFC6pI)I, KaK HayKH;

IInanupyemble pe3yJibTaThI:

npeomenmble: 3HATh ONPEACTICHUE TPOU3BOJHON (DYHKIINH, TEOMETPHUECKHNA M (PU3NIECKUI CMBICI IIPOU3BOTHOM, YMETh HAXOIUTh IIPOU3BOIHBIC
AJIEMEHTAPHBIX ()YHKIIHIA;

Memanpeomemubie. OBIAICHUE HABBIKAMHM OPTaHM3ALMU HCCIIEI0BATEILCKON JEATENbHOCTH, TIOCTAHOBKU IIeiel, IUIAHUPOBaHMS, CAMOKOHTPONIS U
OLIEHKU PE3YNIbTAaTOB CBOCH NEATENbHOCTH, YMEHUAMHU NPEIBUIETh BO3MOXKHbIE PE3yJIbTaThl CBOUX JIEHCTBUN; (OpMHUpOBaHUE YMEHMs paboTaTh MO
IITOPUTMY, UCIIOJIb30BAaTh MaTEMAaTUYECKHIE 3HAHUS JUIsl PEIISHHSI TPAKTHYECKHX 33/1a4 B CMEKHBIX HayKax;

JUYHOCMHble: Pa3BUTHE  JIOTUYECKOTO M KPUTMYECKOI'O  MBILIUICHHS, KYJIbTYpbl pPEYH, CIOCOOHOCTH K YMCTBEHHOMY OKCHEPUMEHTY,
CaMOCTOSITETFHOCTH B TIPHOOPETEHNH HOBBIX 3HAHWHU M MPAKTHUYECKUX YMEHUU, pa3BUTHE MHTEpeca K MPEeIMETy M MaTeMaTHYeCKHX CIIOCOOHOCTEMH,
¢dbopmupoBaHKEe yMeHHsI paboTaTh B IPyIIIE.

CpencrBa MeTOAMYECKOTr0 00ecredeHus1 YPOKa: KOMIIBIOTED, MYJIbTUMEIUNHBINA TPOEKTOP, IPE3CHTALINS
Tun ypoka: ypok IpUMEHEHUS U COBEPILIEHCTBOBAHUS 3HAHUI.
®opmbl padoThl yUammxcesi: ppoHTanbHas, HHIUBUYaJIbHAs, TPYIIIOBAs.

CpencrBa MeTOAMYECKOr0 00ecIedeHUus1 YPOKa: KOMIIBIOTEP, MYJIbTUMEIUINHBINA IPOEKTOP, IPE3EHTALUS.

Hcnonb3yemble TeXHOJI0TMU: HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHAS, UCCIIEIOBATEIbCKAsA, IPOOIEMHOT0 00yUYEeHHS.
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Jdranbl ypoka

3agauum dTamna

I[eﬂTeJIbHOCTB yuaurTeias

JesiTeJIbHOCTh YYEeHHKA

1. Opranu3anoHHbIN
MOMEHT.
Camoomnpenenenue K
y4eOHOM e TEeNbHOCTH
(2 mun)

Coaiin 3-4

Cosnanue
0JIarONPHUATHOTO
IICUXOJIOTUYECKOTO

HAcTpos Ha paboTy.

[IpuBercTBUE, MOOMIM3ALIUS

BHUMaHus feteil. [TocranoBka mpoGiieMsl,
OnpeJIeJICHUE TEMBI, LIETTU 3aHSTHSL.
3npascTByiiTe. Tema Haiero ypoka
«DU3NYECKHUI CMBICI POU3BOIHOM B
npodeccnoHaNbHBIX 3aauax
TEXHOJOTHIECKOTO TPODUIII».

Onurpadom k Hamemy ypoky 0yayt ciosa H.W.
JloGaueBckoro:

«...HET HU OJTHOM 00JIaCTH B MaTeMaTHKe,
KOTOpast KOT1a-JIn00 He OKaXKETCsl IPUMEHUMOMN
K SIBJIGHUSIM JCHCTBUTEIHLHOTO MUPA. .. »

(cnaiig 3).

.HeT HU OgHOUv obrnacTu B MaTEMaTUKe, KkoTopas NOng-ﬂUEO He

oKaxerca ﬂpUMeHUMO(; K ABneHusM QGU'C TBUTE/IbHOro Mupa...

«AuddepennmanbHOE UCUUCTCHUE — ITO
OTIMCaHHE OKPYKAIOIIETO HAaC MUPA,
BBINOJIHEHHOT'O HA MaTEMAaTUYECKOM S3BIKE.
[Ipou3BoHas TOMOTaeT HaM YCIICIITHO PEeIIaTh
HE TOJIbKO MaTeMaTH4YeCcKHue 3aJauu, HO U
3aJjaui MPAKTUIECKOTO XapaKTepa B pa3HBIX
00J1acTsIX HAYKU U TEXHUKW». [leficTBUTENBHO
71 9TO Tak? (cnmaiy 4).

Bxurouarores B 1€J1I0BOM pUTM ypOKa, OIPEIEIISIIOT
TEMY U LEJb 3aHATHS
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?

MPOBEMHbIN BOTMPOC

CAuppeperuuansHoe  ucyucneHue — 37O  OnuUcaHue
OKPYMQIOUEro HAC MUPQ, BbITOAHEHHOIO HQ MATeMAaTUYECKOM
A3bike. [lpou3sogHas MOMOraeT HaM YcrnewHo pewarts He
TO/IbKO MQTEMATUYECKUE 3a9QYU, HO U 309aYU MPAKTUYECKOro
XQPAKTEPQ B PA3HLIX 061QCTAX HAYKU U TEXHUKUD

[elicteuTensHo nu 370 Tak?

U cerogHs Ha ypoKe MbI MONBITAEMCS [10KA3aTh,
KaK ¢ OMOILBIO IPOU3BOIHOM MOXKHO PEIIaTh
3a7a4M U3 Pa3IMYHbIX OTPACIIEH HAYKUA 1
TEXHUKHU, UCCIIEI0OBATh PEAIbHBIE IIPOLIECCHI,
MPOUCXOASIIME B HAILICH )KU3HM.
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2. Akryanuzanus (10
MUH)
Cnaiin 5-10

AxTyanuzanus
OTIOPHBIX 3HAHHI.

Kpatkoe u3noxeHne TeopeTH4eCKUX CBEACHUM
O IIPOU3BOJIHOM:

1) Yro Ha3pIBaeTCs MPOM3BOAHON pyHKIMH?
(crmaiiz 5)

YTO TAKOE NMPOU3BOOHASA PYHKLINN?

ﬂou 3BOQHAA PYHKUUA B QHHOL'J TOUKe —npegen oTHoWeHUA
NPUPQUEHUS (PYHKLUU B TOUKE K UEHUIO OPrYMEHTA Mpu
NPUPQIIIEHUU OPTYMEHTQ, CTPEMAWEMYCS K HYAIO.

b i flx A fEY)
rogsilin, =

2) B uém 3akimouaercs pu3nUECKUi 1
reOMETPUUYECKUN CMBICIT POU3BOAHOM? (craiin

PU3UYECKMIM CMbICA NMPOU3BOOHOM

DQHOR OT NYTU MO BPEMEHU

v(t) = S'()

FEOMETPUYECKMIA CMBICA MPOWU3BOOHOM

Yrnosol KOSDOUUUEHT KacaTenbHol K rpPacpury PyUHKUUU

paBEH NpouisogHol 3ToU PUHKUUU. BEMUCAEHHOU B Touke
KQCQHUA

f'x) =k =1tga M

Yyurens aHAIM3UPYET U KOPPEKTUPYET OTBETHI

OTBe4aroT Ha BOIIPOCHI:

1) [MpousBoaHO# (HyHKIUH B JaHHOI TOYKE
Ha3bIBACTCs NIPEAEI OTHOILIECHUS IIPUPAILCHUS
(GYHKIMU B 3TOM TOUYKE K MPUPAIICHUIO apTyMEHTa,
KOI'Zla IpHUpAaIleHUe apryMeHTa CTPEMHUTCS K HYJIIO.

2) CKOpOCTb €CTh IIPOU3BOIHAS OT MYTH 110 BPEMEHU
v(t) = S'(t).
YrnoBoit k03¢ HUIMEeHT KacaTenbHOH K rpaduky

(GyHKIIUM paBeH MPOU3BOJHON 3TON (HYHKIUHY,
BBIYHCIICHHOHW B Touke kacanus f'(x) =k = tga.

PemaroT 3amaun. BITIOIHSIOT 3aJaHUS. 3anuchIBalOT
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y4aIuxcs.

3) Haitném npousBoanyto Gpynkuumi (cnaia 8):

HAMOEM MPOU3BOOHYIO PYHKLIUN

y = 4x*

4) Ha pucyHke n3o0paxxén rpaduk GyHKIHN
f(x) u kacarenpHas K HEMY B TOUKE C
abcuuccoit x0. Haiinute 3Hauenue

pou3BoIHOM (pyHKIMH B ToUKe X0 (craiia
10).

PABOTA C TrPA®UKOM

Haligure 3HaueHUe Npou3sogHOU PyHKLIUU B TOuKE X,

:E:i:: xo lill : /‘ ] 0,75

perieHre Ha Jocke. [IpoBOAAT caMonpoBepKy.

3) Brruncnenue npou3BoJHON (QYHKINUU Y TOCKH

OOYEPEJTHO.
Otsersl (cnaiig 9):
MPOBEPUM OTBETHI

y =16x (y =5e** (y'=—4x3

Y'=4cosdx y=3x22

1
—  y' =3x°

- -~ y:
Qj B 4/x
H J"=";z'

y' = —10sin 10x — cos x

4) HaxoxaeHue 3Hau€HUs! IPOU3BOAHOM 110

rpaguky.
Ortset: 0,75.
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3. Dran
UCCIIEIOBATEIhCKUX
pabor (25-30 Mun)
Coaiig (11-27)

AHanu3
CaMOCTOSITENTbHBIX
HCCIIEIOBATENbCKUX
paboT YYEHUKOB 1O
teme. [IpocmoTp u
OLICHKa
MOATOTOBJICHHBIX
IIPE3CHTALUMN.

Ha ogHOM M3 IEpBBIX YPOKOB U3y4€HUs IPOU3BOJHOM 5
BaM 3aJaj1a BOIIPOC:

Kak BbI 1ymaere, 3aueM Mbl U3y4aceM IPOU3BOIHYIO
dbynkuun? I'1e oHa MOXKET MPUMEHSITHCS?

VY4uTBIBasA, UTO CYLIECTBYET (PU3NUECCKHIA CMBICI
IIPOU3BOIHOM, IPEIIOJIOKNIIN, YTO ITa TEMA HAXOIUT CBOE
IIPUMEHEHHE HE TOJIBKO B MATEMATUKE, HO U B APYIUX
HayKax.

WTak, BBl pa3enuInch Ha TPU TPYIIIBI IS TOTO, YTOOBI
1opaboTaTk C pa3IMYHBIMU UCTOYHUKAMU HHPOPMALIUHU U
IIPOBECTH CaMOCTOATEIILHOE UCCIIEIOBAHKE 110 TEME
«IIpumeHeHre NpoN3BOIHON B PA3IUYHBIX 00JIACTSIX
Haykm». Kaxxaas rpynna nosryduiia CBoe 3aJlaHue:

U ceituac Mbl yBUAMM pe3ysbTaThl Ballieil padOTHI.

[ rpynmna - «IIpumenenue npous3BoHON B (pusuke» (craiy
11).

NCCNEOOBAHUE

{IpumMeHeHUe Npou3BogHOU B pu3ure?

Fpynna |

HpCI[CTaBJ'ICHI/IC Y4€HHUKaMH CBOUX

HCCICI0BATCIbCKHUX pa60T, OTBEThI Ha BOIIPOCHI,
CaMOIIpE3CHTAl M, 00BsACHEHHE pEeIICHUS 3ada4.

| rpynna - «lIpuMeHeHne npou3BoJHON B
¢dusukey (cnaiin 1-17).

MrouzeoaHan B PUBHKE

DuU3N4ECKU CMbICA NPOU3BOAHON 3aK/NIOHAETCA B TOM, YTO CKOPOCTb
€CTb NPOM3BOAHAA OT NYTU NO BPEMEHM:

CVAS
lim —
Ax>0 At

v(t) =s(t) =

3aaada

ABTOMO6UNb NPUBAUNKAETCA K MOCTY CO CKOPOCTbIO 72 Km/4. Y mocTa
BUCUT OOPOXHbIM 3HaK "36km/u”. 3a 7 cek OO Bbesga Ha MOCT,
BOAMTENb HaXan Ha TOPMO3Hyi0 neganb. C paspewaemon /i
CKOPOCTbIO aBTOMO6W/NIb BbEXan Ha MOCT, eCiM TOPMO3HOW MNyTb
onpegaensetcs Gopmynoit s=20t-t%?

18




PeuweHue

Y106b! HAMTK 3aBUCMMOCTb CKOPOCTM OT BPEMEHM, HaWAEeM
NPOMU3BOAHYIO OT MyTHU MO BPEMEHU:

v()=s'(t) =20—-2t

B momeHT Bbe34a Ha MOCT CKOPOCTb paBHa:
v(7)=20=27'=6(Mfc)=
=21,6 kxm/4

Otser: T.K. paspelaemas CKOpoCTb 36Km/y, A3, aBTOMOBU/b BbEXan Ha
MOCT C pa3peLuaemoi CKOPOCTbIO.

II rpynna — «IIpumenenune

MPOM3BOHON B XUMUHU M OUOJIOTHI
(cmaiim 19-22).
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PELLEHVE 3ALAYA

CKOPOCTb PEAKLUMM MEHIZTCS MO 3QKOHY:
v)=p'@t)=t+3
Yepes Tpu cekyHabi:

v(3) = 3 + 3 = 6 (vons/c)

OrTseT: 6 MmOnb/C

II rpynmna — «IIpuMeHeHnEe MPOU3BOAHON B XUMHUHU
u Ouonorum» (cnaiy 18). III rpynna - «IIpumenenue
IIPOU3BOJHON B SKOHOMHYECKUX
- g 3agavax» (cnaia 24-27).

MPOKU3BOARRY B 3KOROVIUKE

NCCAEOOBAHUE

«n - » OKOHOMUYE CKUit CMBICTT NPOU3SBOAHOW:
pumeHeHue I'lpOU3BOgHOU B MoTepuonosegeHuu NPOU3BOANTEZMNBHOCTL TRYAQ €CTb MPOU3BOAHAA OT

pynna 2 0BBLEMA MPOV3BEACHHON MNPOAYKLIAM NO BPEMEHM.

z(t) =u'(t) = limA—u

x>0 At

3AZIAYA

O6bém npoayKuum (/3a Bpems / Bbinyckaemou pabouum B
TeyeHue pabouyero AHA, BbipaXkaeTca yHKUMEN

15
172
6 < t< 14

u(t) = —%t3 t2 + 100t + 50,

BbI4MCAUTE MaKCUMa/IbHYIO NPOU3BOAUTE/NIBHOCTb TPyAa B
TeyeHue pabouero gHA

20




PeweHue

lMpoussoanuTenbHOCTL TpyAa
z(t) =u'(t) =—2,5t* + 15t + 100 =0

KpuTunueckue Toukmn ty = —4, He npuHagnexur [6; 14].
tmaxz = 10, npuHagnexur [6; 14|

5 . 35 2
u(10) = —=+10° + -+ 10% + 100 + 10 + 50 = 966
5 15
u(exzfg-su?'sznoo +6+ 50 =740

5 15
u(14) = T |41+?- 147 + 100 » 14 + 50 = 633

PeweHue

I'paduk saBucHMOCTH Orser: Makcumajabuas

. HPOH3BOHTEIBLHOCTL B
10 uaco aus, o06bém
IPOH3BEICHHOM
npoayknumn pasen 966
H3/IeIHH -

[II rpynna - «IIpumeHenre Npou3BOIHOM B
HSKOHOMHUECKHUX 3ajauaxy (cmaiyg 23).
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NCCNEOOBAHWME

¢MpumMeHeHue npou3sogHoU B SKOHOMUKE)

Fpynna 3

4. Pednexcus (3
MUH).

Jatb
KaueCTBEHHYIO
OIICHKY paOOThI

Bribepere ¢pazy:
- Bce cMmor noHSTS.
- He coBcem Bce NOHSI, XOUY MOHSTh.

[TpoBOIAT XapaKTEPUCTUKY YPOKa, 0OCYKIArOT
Ka4decTBO paboTHI KJIacca M OTJEIBHBIX
yUalmxcs.
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1y o) 72000131 u
OTACIbHBIX
YUaITIXCA.
Nuunuuposarb
pedaekcuto
JIeTel 1o
MOBOJTY
MOTHBAIlUH  HUX
COOCTBEHHOM

JIeSITEILHOCTH U
B3aUMOJCHUCTBUS C
y4HUTEIEM 51
IPYTUMHU JETHMHU

- Huuero He mousi.

Mp1 yOeaninuces B BAKHOCTH M3YYEHHS TEMBI
"[IpousBonHas", ee poiu B UCCIIEI0BAaHUU MPOLIECCOB
HAYK{ ¥ TEXHUKH, B BO3MO)KHOCTH KOHCTPYHPOBAHHS 1O
PCAJIBbHBIM IpOoHcCCaM MAaTCMATUUCCKHUX MOﬂCHCﬁ, u
pelieHust BAKHBIX 3a1a4 (cnaiig 28).

CCNegoBaHUIO,

O BbICOKOM UPOBHE MOH|
METOQOB U NPUKAAGHBIX QUCLUMAUH

v

Ha crnenyrommx ypokax Mbl IPOAOJIKAM U3YYEHUE ATOU
TEMBI, HAYYUMCA UCCIIEA0BATH (bYHKIII/II/I C MIOMOIIBIO
MIPOU3BOIHON U pemiaTh 0oJiee CI0KHBIE 331241, B TOM
YHUCJIe MPaKTHIecKoro coaepkanus. Crnacubo 3a padoTy!
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Hpuaoxenue 1

w

SN

JAunnakTuyeckuit MmarepuaJ mo reme «IlIpousBoanasi u e€ NpuI0KeHUD)

3amanue Ne 1. CooTHecuTe (PYHKIMIO C €€ IPOM3BOAHOM (Tabauua 1).

Tabmuna 1
. =aX r 1
y a)y " cos?x
.y =Inx e
y Oy =.%
.y =log, x B)y' = —sinx
j— I __ 1
'y_& r)y " xIna
.y =sinx ny =a*-lna
.y = CcOSX )y = ——
sin? x
Ly =tgx >K)y’=§
.y =ctgx 3)y' = cosx

Omer: 1 —m1,2-%,3-1,4-06,5-3,6-B,7—2a,8—e.

3ananue Ne 2. BctaBbTe B Npe/Jio:KeHUs1 MPONYIIEHHbIE CJI0BA:

1. Ecm MMpoOnU3BOAHAA B TOUKEC MCHACT 3HAK C «t» Ha «-», TO 3Ta TOYKA HA3hIBACTCS TOYKOM

byHKLINY.

2. Ecim IMPpOU3BOAHAA B TOUKC MCHCT 3HAK C «-» HaA «+t», TO 3Ta TOYKA HA3BIBACTCA TOYKOH

(GyHKIHMH.

3. Ecim IMPpOU3BOAHAsA (pYHKI_II/II/I IMMOJIOKUTCIbHA Ha 3aJdHHOM HWHTCPBAJIC, TO (I)yHKI_II/IH

Ha 3TOM UHTCPBAJIC.

4. Ecnu mpousBomHas (QyHKIMH OTpHUIATEIbHA HA 3aJlaHHOM HWHTEpBaie, TO (DyHKITUS

Ha ATOM MHTEpBaJIe.

OtBer: 1 — MakcuMyMa, 2 — MUHUMYMa, 3 — Bo3pacTaeT, 4 — yObIBaer.

3ananue Ne3. Ilngposoii dnekTpoHHbIH pecypc «O0/1aK0 3HAHUIT
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1. 3Ha4yeHWe NPOMU3BOAHON B TOYKE CJ M

N I

[ns kax Aol u3 hyHKUMEA f(x) HalauTe 3HaYeHWe NPOM3BOAHON B TOUKE Xg.

DyHKUMA Xp  3HadeHve MPOM3BOAHON B TOUKe
fx)=-3x+1 6 -3
fx)y=x° -3 -6
fx)y=x -1,5 6,75
J=4/x 625 0,2
f(x) =sinx b1 -1
f(x) =cosx % -0,5
« . go

Pucynok 1. HaliTu 3HaueHue npon3BoIHOM

3ananmne Ne4. Pemure KpoccBopa:

1. Ecnu cymiecTByerT ... OTHOIICHUS NpUpaIieHuss QyHKIUU K MPUPAMICHUIO QYHKITUH IIPU
CTPEMJICHHH MIPUPAIICHHS apTYMEHTA K HYJIIO, TO TOBOPSAT, TO GyHKIHUS auddepeHimpyema.

2. Kak Ha3pIBaeTCs TOUKA, B KOTOPOU Mpou3BoiHasA paBHa () WM HE CylIecTByeT?

3. BennuuHa, onpenensieMasl Kak poOU3BOJHAs CKOPOCTHU 110 BPEMEHHU.

4. Kak Ha3bpIBaeTcs onepanus OTbICKaHUs TPOU3BOIHON?

5. ... CMBICJ IPOU3BOJIHOM BBIPAXKAET CKOPOCTh U3MEHEHHUS ITPOIIECCA B MOMEHT BPEMEHHU t.

6. [TonoxxurenpHast BTOpasi MPOU3BOIHAS XapaKTEPHU3YET ... QYHKIUU.

7. Y4eHbli, IPULLIEAIINANA K TOHATUIO IIPOU3BOIHON, UCXOs U3 BOIIPOCOB MEXAHUKH.

8. [Tpu momoIu Kakoro npeaMera UTaabIHCKUI MaTeMaTHK TapTaibs U3ydall yroji HaKJIoHa
KacaTeJbHOM?

9. Hemenkuii MaTeMaTuK, OMH U3 OCHOBaTemel nuddepeHIantbHOr0 HCYUCICHNUS.

10. «IIpsamas Hambosee TECHO MPUMBIKAIOIAS K KPUBOM B MaJlO OKPECTHOCTU 3aJaHHOMN
touku». O yem nucan Gepma?

11. TIpousBogHAsT KOOPUHATHI TIO ..., €CTh CKOPOCTH (B UMEHUTEIHHOM IaJIEHKE).

OTBeThI Ha pUCYHKE 2.
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llolplelale]ln
JKEHTquCIKIaIHI
3lv]clx]o]lplela]ul]e
Alaluldld]elplela|lululplo]lslaln o
S|d|ufs|uflua)elc|r|u]i
Olslo|rjE]V]T T|5
Tlals|w|T]o]H
Slolplylajuje
Olajeli|o)u|uln
10 xfjajclalT 1ls|H|a]=x
Iyslple|mM]=

Pucynok 2. Kpoccropa

. 0L
3amaua Ne 5. J/loka3zaTh TOKI1€CTBO arcsinx = 5 ~ arccosx.

Pemenune. Paccmorpum ¢ynkmuio f(x) = arcsinx + arccosx. OHa onpezeneHa Ha OTpe3Ke |[-

1;1]. Haiiném nmpousBoaHyI0 3TON QYHKIIHH:

1 1
f'(x) = (arcsinx)’ + (arccosx)’ = ——— + <_ —) -0
1 — x? V1= x2

Tak kak NpoM3BOJHAs paBHA HYJIO JUIS BCEX BO3MOXKHBIX 3HAYEHUH apryMeHTa, Kpome
KOHIIOB pPacCMaTpUBAEMOT0 OTpe3Ka, ClieI0BaTeNbHO, GyHKIusA f(X) SBISETCS MOCTOSHHON Ha 3TOM
orpeske. Haliném 3nauenue stoit pynkiuu mpu X = 0

T T
f(0) = arcsin 0 + arccos0 = 0 + =7

3nauur, f(x) = f(0) = g Tox1ecTBO JOKa3aHoO.

3agaua Ne 2. K rpaduxy ¢yHkumm y = /2 -sinX IpoBeJcHa KacaTellbHas B TOYKE C

o u o o o
abcruccon X = . Haiinute yrinoBoit ko3 hUIIMEHT KacaTeIbHOM.

Pemienne. Bocnosnb3yeMcsi reOMETPpUYECKUM CMBICIIOM MPOM3BOJHOM I HAXOXKICHUS
yriaoBoro kodd¢uiueHTa KacaTelbHOW, TaK Kak YIVIOBOM Ko3((dUIMEHT KacaTelbHOM,
MPOBEICHHON K TpapuKy (QPyHKIIUH B 3TOH TOUYKE, paBEH MPOM3BOIHON OT 3TOM (YHKUIMHU B TaHHOH

Touke. Torma

' 1 — COS X
"= (v2-sinx) =—"(2-sinx) = ———
y ( ) 2V2 -sinx ( ) 2V2 -sinx
cos1T
- =

/ . T
2 2—51n7
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Ortser: 0.

3agaua Ne 6. HaiiiuTe skcTpeMyMbl QyHKIMH Y = X2 - e X,

Pemenue.

Ob6unacteio ompeneneHuss (QYHKIUU SIBISETCS MHOXXECTBO BCEX JCHCTBUTENBHBIX YHCEIL:
D(y) =R.

Haiiném npousBoaHyI0 GYHKIMH U €€ KPUTUYECKUE TOUKU:

y' =2x-e X —x?-e7X¥ =xe ¥(2 — x).

[IpousBoanas paBHa Hymto, eciu X = 0 unu x = 2. Touek, B KOTOPBIX MPOU3BOAHAS HE
CYILIECTBYET, HET.

OmnpenensieM 3HaK MPOM3BOJAHON HAa KaXKJIOM U3 MHTEPBAJIOB, HA KOTOPbIE KPUTHUYECKUMU

TOYKaMH pazduTa 00sacTh onpenenaeHust yHKIUU (PUCYHOK 7):
— 4+ —
T —7 T

Pucynox 3

X

x=0 — Touka MHHHUMyMa QYHKIMH y = X?e” %, Tak IIpH Mepexoje 4Yepe3 3Ty TOUKY

MMPpOU3BOJHAA MCHACT 3HAK C «—> Ha «H».

X

X=2 — ToYKa MakcUMyMa (YHKIHMM Yy = X’€ %, Tak NpH IIEPEXOJ€ Yepe3 3Ty TOHUKY

MIPOM3BOJIHAS MEHSET 3HAK C «+» Ha «—».
Ymin =Yy(0) =0,
Ymax =Y(2) =~ 0,54.
OtBeT: Ymin =V¥(0) =0, ymax =y(2) = 0,54.

3amaya Ne 7. Pemute ypaBHEHHE
X
4 cos 3x + 551n§+ 15x = 4 — x3.

Pemenue. PaCCMOTpI/IM (I)YHKI_II/IIO, CTOAIYIO B JIEBOM 4YacTH 3aJaHHOTO YpaBHCHUA:

y =4cos3x+ 5 sing + 15x. Haiiném e€ npou3BoaHYyIO

!

’—(4c053x+55in§+15x) ——125in3x+5cos§+15
y = 2 - 29572

HpOI/ISBO,}IHaﬂ ITIOJIOKHUTCIIbHA HpI/I BCEX H@ﬁCTBI/ITGJ’IBHBIX 3HAYCHUAX apryMeHTa,
clieIoBaTenbHO, (DYHKIIMS BO3pacTaeT Ha BCEW YUCIOBOM MPSAMOIA.

PaccMoTpuM (PyHKIMIO, CTOSINYIO B IIPaBOM 4acTH 3aJaHHOTO ypaBHeHHs: y = 4 — x5,
Haitném e€ mpousBoaHyo

y' = (4—x3)" = —3x2
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[Ipon3BogHass HEMOJIOXKUTEIBHA IIPU BCEX JEHUCTBUTENBHBIX 3HAYEHUAX AaAPryMEHTAa,
ClIeIOBAaTEeNbHO, (GYHKIUS YOBIBACT HA BCEH YMCIOBOI MPSMOM.

Ha ocHOBaHuM yTBEpXKACHHUSA «O BCTPEYHOM MOHOTOHHOCTH» MOKHO CJHI€JIaTh BBIBOJ, YTO
ypaBHEHHE UMEET €AMHCTBEHHbIN KopeHb. [loacTanoBKON yOexxgaeMcs, 4TO 3TUM KOPHEM SIBJIETCS
x = 0.

Otser: x = 0.

3agaya Ne 8. Haiinumre CKOpPOCTH M yCKOpeHHe MaTepHAIbHONW TOYKH B MOMEHT
BpeMeHu t =2, ecaium MaTepHAJIbHAS TOYKA JBHKETCH MNPSAMOJMHENHO MO CJeAyHIIeMYy
3akony S(t) = t3 + 7t.

PGIHeHI/IG. BI)I‘-II/ICJIFICM HepByIO HpOH?;BOI[HyIO nyTHn 110 BpeMeHI/I JIA  HaAXO0XICHUS
CKOPOCTH:

Vi) =S'(H)= (B3 +7t) =3t2 + 7.
Haiinem ckopocTh B MOMEHT BpeMeHH t = 2.
V(2) = 3-22+7 = 19.
BrpruucnseM BTOpYIO NPOU3BOIHYIO ITYTH 110 BPEMEHM I HAXOKIAEHUS YCKOPECHMS:
a=S"t)=0CBt2+7)" = 6t

Haiinem yckopeHne B MOMEHT BpeMEHHU t = 2

a(3) = 6-2 = 12.

OtBer: V =19,a = 12.

3agaya Ne 9. MaxoBuK moBopaumMBaercsi 3a ¢ CeKyHI HAa Yroj, BbIYMCJISEMbIH 110
dopmyne: a(t) = 27t — 0,8t? pan. HaiizuTe yrioBylo cKopocTh BpalIeHHsl MAXOBHKA B
MoMeHT t=10 ceKyH[, 1 B KaK0ii MOMEHT BpeMeHH MaXOBHK OCTAHOBHTCH.

Pemienne. CHauana HaliJieM yIiOBYIO CKOPOCTh BPAIICHUSI MAXOBHUKA, JIJII 3TOTO BBIYMCIUM
MpOoM3BOJIHYIO '(t) 1 mojcTaBuM B Hee t = 10:

w(t) = o(t) = (27t — 0,8t%)' =27 — 1,6t
w(10) = 27 — 1,6 - 10 = 27 — 16 = 11 pag/c.
Jlanee HEoOXOOUMO HAWTH BpeMs, KOTJa MaxOBHUK OCTaHOBUTCS, JUIS 3TOTO JIOJIKHO

BBIMOJIHATKCS yclioBHe w(t) = 0, TO €CTh HY)KHO PEIIUTh YPABHCHHE

27 — 16t = 0.
e =27 _16.7 ~ 16875
“16 g~ oot

OtBet: yrioBasi CKOPOCTh paBHa 11 paa/c, MaXOBHK OCTAaHOBUTCS B MOMEHT BPEMEHHU

t = 16,875 cekynmam
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3amaya Nel(. Haiiaure cumiy, JeiiCTBYIOLIYI0 HA MATEPUAJILHYI) TOYKY B MOMEHT
BpeMeHH t = 3 ceKyHbI, ecJIH OHA IBH:KETCS MPSAMOJIHHeiHo no 3akony S(t) = t3 + 5t% —
11 u ee macca paBHa 2 KI.

Pewenne. YpaBHeHHE CUIIBI UMEET BUA:

F=m-a,

I7ie m — Macca, a — YCKOpeHHUe.

Jist Toro 4TtoObl HAWTH YCKOPEHHE HEOOXOJMMO BBIYHCIUTH BTOPYIO MPOW3BOJHYIO OT
IIyTH:

a(t) = S"(t) = (Bt2+10t) =6t + 10
[ToncraBuM B AaHHOE BhIpakeHue t = 3:
a(3) = 6-3 + 10 = 28
[ToncraBuM HaiiieHHbIe 3HaUYeHUs B (HOPMYIy JIJIsl HAXOXKJICHUS CHIIBI:
F = 2-28 = 56.
Otger: 56.

3agaua Ne 11. Hajigute cKOpOCTh M3MEHEHHS] CHJIbI TOKA B MOMEHT BpeMeHu t = 7,
ecJIM H3MeHeHHe CUJIbI TOKA 3a1aHo ypaBHenuem: I = 5t% + 6.
Pemenue. HalineM npousBoanyro:
I' = (5t + 6)' = 10t.
[ToncraBuM t = 7 B IOJyYEHHOE BBIPAKEHUE:
V=I1(7)=10 -7 = 70.
Ortser: 70.

Tema 4. IIpousBoaHas B MPUKJIAIHBIX 33a4ax.

3agauya Ne 12. JIpkHas 0a3a pacnoJioskeHa B 9 KM OT Oumikaiiieil TOYKM JOPOrH.
Muiie HeoOX0aUMO 100PATHCS OT 0a3bl /10 TOPOIA, PACIOJIOKEHHOT0 OT YIIOMSIHYTOIH TOYKHU B
15 kM. CxopocTs Muum 1o 3acHeskeHHOi Tpone 8 kM/4, a o aopore 10 km/4. K kakoii Touke
JAOPOTH €My HAaJ0 MATH, YTOObI B KpaT4daiillee Bpemsi 100paThCsl 10 TOPOAAa, €CJIH CUYMTATD,
4TO J0POra 10 ropoaa npamas?

Pemienue. BoinonHum cxeMaTnueckuii puCyHOK yCIIOBUSI (PUCYHOK &)
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Pucynok 4. PucyHok ycnoBus 3amauu

Beenem ycioBHbIe 0003HaueHus: B — nbpkHas 6aza, C — ropoxa, 1 — nopora, V; — ckopocTs
10 3acCHEeXXeHHOU Tpome, V, — ckopocTh mo mopore. OO0O3HAYMM IOCTOSIHHBIE M TIEPEMECHHBIC
BEJIMUMHBL: TocTosiHHbIE — BA, AC, V;, V,; nepemenunsie — AD, DC, BD.

[Tycth x — paccrosinue AD, rne 0 < x < 15. 1o teopeme [Tudaropa moxem naiitu BD.

S, = BD =+ AB? + AD? = /81 + x2
Torna
S,=DC=15—x

BenomuuM u3 xkypcea ¢pusuku GopmMyny HaXOKICHUS PACCTOSHUS:

S=V-t
Bripazum Bpems:
S
Ty
3Ha4yuT, MHUIIa MPOXOIUT IO TOJIO MYTh
V81 + x2
Si3aty = —
8
a 1o JIopore myTh S, 3a
15 —x
2=
Torna Bpemsi, 3aTpadyeHHOE HA MYTh S1 U Sy, PaBHO:
V81 +x2 15—x
t) = —5— "+

Tak kak B 3a/laye HaJ0 HAWTHU TOUYKY JIOPOTH, YTOOBI B KpaTdaiiliee BpeMs J00paThCs 10
ropojia, To 3ajjaua CBOJIMTCS K HAXOXJICHUIO HaMMEHBIIIero 3HaueHus GyHKIuu Ha oTpeske [0, 15].
(V81 +x2) -8 — 8 (V81 + x2) (15—x)-10 — 10 - (15 — x)

. +
82 102
_ 8- 2x + -10 _ X 1
64-2V81+x2 100 8y81+xz 10

Haiinem kputHdeckue TOYKH, TO €CTh T€, 1€ MPOU3BOAHAS PaBHA HYIIO.

t(x) = (81 +x2)

t'x)=0
_x i =0
8v8l +x2 10
5x —44/81 +x%2 =0
5x = 44/81 + x?
25x% = 16(81 + x?)
9x? = 1296
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x? = 144
Xl = 12
X, = —12 He yIOBJIETBOPSET YCIOBHIO 3a1a4H, TaK Kak X, & [0; 15]

Haiinem 3Haduenune Gpynkiuu B Toukax X = 0,x = 12 ux = 15

_Vo7+81 15-0

t(0 ~ 2,625
© 8 10
V122481 15-12
t(12) = + ~ 2,175
8 10
v152+81 15-15
t(15) = + ~ 2,187
8 10
CDyHKum{ JOCTUraeT HaNMEHBIIIEr0 3HAYECHUS B TOYKeE X = 12.
15—-12 = 3.

OtBet: Muiie HaJl0 UATH B TOYKY, YIAAJIEHHYIO Ha 3 KM OT JIbDKHON 0a3bl 1 Ha 12 KM OT

noporu, 4ToObl B KpaTyaiiiiee BpeMs 1o0paThbcsi 10 ropoa.

3agauya Ne 13. Jlan 0ak Oe3 KpPbIIIKH B BH/Je NPAMOYIOJbHOIO NapaJjJejenunena, B
OCHOBAHUM KOTOPOIO JIEKUT KBAAPAT U 00beM paBen 108 em’, IIpu kakux pasmepax 6aka Ha
ero N3roToBJIeHUe MOi1eT HAaUMeHblllee KOJIU4ecTBO MaTepuana?

Pemenue:

108
O06o3HaYNM CTOPOHY OCHOBAHUSA YCPE3 X CM, TOr'[@a BbICOTA MapaJlJICJICIIUIICaA 6y):[eT 3 -
X

108 432
[Tyctp S(x) miomaab MOBEPXHOCTH, TOrAa S(X) =x2+4*—2*x=x2+—;
X X

s'(x)=2x-; S'(x)=0;

432_
X2

2x3=432; x>=216; x=6;

2x- 0;
ITo ycnoBwuro 3amaun x € (0;e0)
Haiinem 3Hak npousBoaHoi Ha npomexyTke (0;6) u Ha mpomexytke (6; ?). [IpousBonHas

(132

MEHSIET 3HaK C Ha “+”. Orcrioga X=6 TOYka MHHUMYyMa, clemoBaTenbHO, S(6)=108 cm?
HaVMEHbIIIEe 3HaUeHNE. 3HAaYUT, CTOPOHA OCHOBaHHUs paBHA 6 cM, BeIcoTa 12cM.

3agayua Ne 14. M3 nposBosiokm aauHOi 20cM Hagao caejJarb HNPSIMOYTOJbHHMK
HauOoJb1el miomaau. Haiitu ero pasmepsl.

Pewenue:

O003HaYMM OHY CTOPOHY TPSMOYTOJIBHHUKA Yepe3 X cM, Torna Bropas Oymer (10-x) cwm,
momans S(x)=(10-x)*x=1 0x-x°;

S/(x)=10-2x; S/(x)=0; x=5;
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I[To ycnoButo 3amgauu x (0;10)
Haiinem 3nak npousBoanoi Ha npomexytke (0;5) u Ha npomexytke (5;10 ). [IpousBoanas
MEHSET 3HaK ¢ “+” Ha “-”. Orcloia: X=5 TOYKa MaKCUMyMa, S(5)=250M2 — HauOOJIbIICe 3HAUCHUC

CrnenoBatenbHO, OJIHA CTOPOHA MPAMOYTOJIbHUKA ScM, BTOopast 10-x=10-5=5cwM;

Bamaua Nel5. MarepuajbHasi TOYKA ABHKeTCS NPSIMOJIMHEHHO mo 3akoHy X(t) =

4t%? — 15t + 10, rae X — paccTosinHe B MeTpax, t — Bpems B cekynaax. Haiinure ee ckopocThb

(B M/c) B MOMEHT BpeMeHH t = 3 ceKyHbI.
Pewmenne. HaliieM 3aBUCHMOCTB CKOPOCTH OT BPEMEHH, JJI 3TOT'O BEIYMCIIMM IIPOU3BOIHYIO
oT (yHKIuy, 3axaromei nyrs: v(t) = x'(t) = 8t — 15. [l Toro 4ro0bl HAWTH CKOPOCTH B MOMEHT

BpeMeHH 1, He0OXO0MMMO MOACTaBUTh 3HaueHue t = 3 B dopmyny v(t). [omyuum v(3) =83 —

15=9

Otger: 9 M/c.
3agaua Ne 16. Ha pucynke 9 wuzobpaken rpadux npousBoanoii ¢pynxkumu f(x),

onpeeieHHOH Ha uHTepBaJje (- 6; 6). Haiinure npomexyTku Bo3pactanus pynkuuu f(x). B

OTBETEC YKAKUTEC CYMMY LEJIbIX TOUYCK, BXOAAIIUX B 3TH IMIPOMEKYTKH.

YA

Pucynoxk 5. I'paduk nponsBoanoit pyakmmm f(x)
Pemenue. [IpomexxyTku Bo3pactanus naHHON (GyHKIHH f(X) COOTBETCTBYIOT POMEKYTKaM,
Ha KOTOPBIX €€ MMPOM3BO/IHAsI HEOTPHIIATENIbHA, TO €CTh MMPOMEKyTKaM (- 6; - 5,2] u [2; 6). [lanHbIe
IIPOMEXKYTKH COZIEpoKaT Lenble Touku 2, 3,4 u 5. Ix cymma pasHa 14.
Ortger: 14.
3agaya Ne 17. Ha pucynke u3o0paxéH rpaguk y:f/(x) — NPOU3BOAHOM (YHKUIMHU
y=f(x) onpenesiennoii Ha uHTepBase (—8; 3). B kakoii Touke orpe3ka [—3; 2] pynkuus y=Ff(x)

NPUHUMAET HAuOOJIbIIIee 3HAYeHne?
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YA

=Y

Pucynox 6. I'paduk y=fj(x)

Pemenne. @ynkuus, auddepenuupyemas Ha orpeske [a;b], HenpepsiBHa Ha Hem. Ecnun
GyHKIMs HenpepbiBHA Ha oTpe3ke [a;b], a e€ mpousBojHas mMoNOXKUTEIbHA (OTpHUILIATEIIBHA) HA
uHTepBae (a; b), To pyHkuus Bo3pactaer (yObIBaeT) Ha oTpeske [a; b].

Ha 3amanHoM oTpe3ke npousBoinas GyHkiun Y=f(Xx) HemomoxurenbHa, GYHKIUS HA ITOM
otpe3ke yObiBaeT. CrnemoBaTenbHO, HanOoJblIee 3HaueHHWE (QYHKIUH JIOCTHTaeTcs Ha JICBOM
IpaHule OTPE3Ka, T. €. B TOUKE —3.

Ortger: —3.

3ananue Ne 18. Lludposoii anexkTpoHHbIi pecypc «Ob6nako 3nanuit» (Pucynok 11)

3. BoluvcneHwne Npon3sogHoM GyHKLUMK U peLleHne YPaBHEeH...

[aHa dyHKUMA
3

fo) = %—2}(2 12 45.

PelunTe ypaBHeHue!

2;-6 1 (-2;6)

Pucynok 7. 3aganue Ha pelieHne ypaBHEHUN
3ananue Nel9. Bukropuna no teme «IIpousBoanas» (Pucynox 12).

(https://wordwall.net/ru/resource/32796476/MaTeMaTUKa/IPOU3BOIHAS )
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2 Wordwall AaE ume yf TNaBHas CTPaHULA  OyHKUMM  TapudHbIE Nnanbl Bxoa 3apErncTpUpoBaTLC

MNepeknoynTh WabnoH

Hanaurte npousBogHYI0

6 - B pHHA
- (x+cos3x®) .,
-18sind® | | 1-3sin3x® 1-18x'sin3x¢ —

‘-‘ ChyuaiHoe Koneco
Bannwi x2 50:50 B ———
2us 10
npOVIBBO,qHaﬂ & TMogenwTica
Nu astya.

Pucynok 8. 3aganue Ha HaXOXKJICHUE TTPOU3BOHON

3ananue Ne 20. UurepaktuBHble 3a1aHusa (Pucynok 13).

(https://wordwall.net/ru/resource/32796476/mareMaTuka/Ipon3BOIHAS )

2 Wordwall [NaBHaR CTPaHMLA  DYHKUMM  TapydHbIe NNaHbl Bxoa 3apervcTpupoBaTbea

MNepeknoynTs WabnoH

— :
B BuxTopuHa
= .
E Hanaute ﬁ‘
npon3BoOAHYIO iy
(7x°-3x*-7) " v
=
MpoussoaHasn & MogenuTses

PI/ICYHOK 9. I/IHTCpaKTI/IBHHC 3alaHUA Ha CKOPOCTH IO TEMC ((HpOI/I3BOIIHa$I»
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