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HOACHUTEJBHASA 3AIINCKA

MeTtonnueckue yka3aHusi U KOHTPOJIbHBIC 3aJlaHus pa3paboTaHbl HA OCHOBE
paboueit mporpamMmbl y4eOHON AUCIUIUIMHBI «MaTemMaTHKay.

Yyebnast auctuiummaa «MarteMaTrka» OTHOCHUTCSA K IUKITY MaTeMaTHYEeCKUX
1 O0IIMX €CTECTBEHHOHAYYHBIX JTUCIMUIUIMH.

B pe3ynbTaTe 0CBOECHUS JUCHUILIMHBI 00YYaIOIUICs JOJKEH YMETh!
e pelaTh NPUKIIAIHbIE 3a]]a41 B 00J1aCTH MPO(PECCUOHANBHOM 1E€ATEIbHOCTH;

B pesynbrarte 0CBOEHUS JUCHUILIMHBI 00YUYarOIIUICS JOKEH 3HATh:

® 3HAUYCHUE MATEMATHUKU B MPO(PECCHOHATHLHON AEATENBHOCTU U MPU OCBOE-
HUU OCHOBHOM MPO(eCCHOHAIBHOU MPOTrPaMMBI;

® OCHOBHBIE MaTE€MaTHUYECKHE METOIbl PEIICHUS MPUKIATHBIX 3aJa4 B o0ia-
CTU TTPO(heCCUOHATILHON JIEATEIIBHOCTH;

® OCHOBHBIC MOHATHS U METOJbI MAaTEMaTHYSCKOTO aHAIN3a, JUHEHHOH alreo-
PBI, TEOPUHN KOMILUIEKCHBIX YUCEN, TCOPUU BEPOSTHOCTENH U MATEMAaTHUYECKOMN
CTaTUCTUKH;

® OCHOBBI HHTCTPAJIBHOI'O U ,Z[I/I(i)(bepeHHI/IaJIBHOFO HCUYHNCJICHUS.

Ha u3yyenue yueOHON AMCHUIUIMHBI OTBOAMTCS 123 yaca, u3 HUX 52 4aca
TeopeTnueckoro o0yueHuss 1 30 4acoB - BBINOJHEHUE MPAKTHYECKUX padoT, Ha
CaMOCTOSITENIbHYIO pa0oTy oTBOoAUTCS 41 yac.

Jns 3a09HOM (popMBl 0OyUeHUS 00BEM ayIUTOPHOM y4eOHOM HArpy3Ku Co-
craBisieT 20 yacoB, U3 HUX 4 yaca OTBEJICHO HA MIPOBEJCHNE MPAKTUYSCKUX PadoT,
Ha CaMOCTOATENbHYI0 paboTy orBoauTcs 103 vaca.

YueOHbIM IIJIaHOM MIPeAyCMOTpeHa 1 KOHTposIbHas padoTa.

Htorosoit (opMoii KOHTPOJIS SABIISAETCA SK3aMEH.



Temaruueckuii miaH u cogepkanue yueOnon nucuurmuimabl MATEMATHUKA

HaumenoBanue pa3zaenos

Copneprxanne yueOHOTO MaTepHala, MPaKTHIeCKHe paboTHl, CaMOCTOSTENbHAS paboTa 00yJaromuxcs

O0BeM gacos

YpoBeHb 0CBO-

U TeM EHUs
1 2 3 4
Pazgen 1 OcHoOBHBIE MaTeMaTH4YeCKHe MeTObI pelIeHHs] IPUKJIATHBIX 32124 B 00,1aCTH 14
npogeccHoHATbHOM 1eSITeIbHOCTH
Tema 1.1 Pemenue npu- 3HaueHHe MaTeMaTHKU B TPOECCHOHAIBEHOMN JIESITENEHOCTH ¥ P OCBOSHUH OCHOBHOMW NPO(ecCHOHaAbHOM 00pa3oBaTesb- 2 1
KJIaJ{HBIX 33a]a4 C UC- HOM nporpaMmsl. Beruncnenue ¢ nomoisto MK.
noab3oBaHnneM MK
CamocrostenpHas pabota Nel.CocraBneHne olOpHOTO KOHCIIEKTa IO TEMe: 1
3HaueHHe MaTEeMaTHKU IPH OCBOSHHUH OCHOBHOI npodeccronanpHON 00pa3oBaTesIbHOM IPOTrpaMMBl.
OCHOBHBIE MaTEMAaTHIECKUE METO/BI PEIICHHS IPUKIIAJHBIX 33/1a4 B 0071aCTH MPo(ecCHOHAIBHOM NS TeIbHOCTH 4 2
[TpakTnyeckas pabora Nel PerieHne npukiaaHbIX 331a4 ¢ ucnojb3oBanneM MK 2 2
CamocrositensHas padotaNe2. BeinosnHeHne noMamrHeld KOHTposibHO# padotel Nel no Teme: PerieHue npukia HbpIxX 3a1a4 1
¢ ucnosb3zopanueM MK
Tema 1.2 Pemenue npu- OO6BeMBI 1 IUIOIIAH TOBEPXHOCTEH Pa3IMUHBIX Tel U UX IPUMEHEHHE IIPU PelIeHre MPUKIATHbIX 3a/1a4 4 2
KJIaJIHBIX 33]a4 Ha
HAXOKJIEHHE 06HEMOB U [Tpaktrueckas padora Ne 2 Pemenne npukiaHbIX 3a/1ad Ha HaXOX/I€HHE 00BEMOB U IIOIMAACH Pa3INYHBIX TEI 2 2
TIOImAIe Pa3IMUHbIX CamocrostensHas pabotaNe3.CocraBiieHHE OMOPHOTO KOHCIIEKTa 110 TeMe: OOBEMBI M IO 1 PA3IHIHBIX TEJl 2
Ten CamocrositenbHas pabotaNe4. BeimonHeHIE foMaITHe KOHTPOIBHON paboTs! No2 mo Teme: PemeHre npukiagHbIX 3a1aq
Ha HaXO0XJICHHEe 00BEMOB U IUIOIAICH Pa3IMIHBIX TEJ 2
Paspen 2. OcHoBHbIe NOHATHA AU PepeHINATBHOI0 U MHTErPAJBLHOI0 HCYUCTEHU S 22
Tema 2.1. @ynkius. [pe- | @yHKmMy ogHOM He3aBUCHMON epeMeHHoN. Onpenenenue npeaena GyHKIUT; TEOPEMBI 0 Ipeaenax (GyHKINHU; IePBEIA U 2
nen pynkuun. Henpe- BTOPOii 3aMeuarenbHble peaeibl QyHKIUH; HETPEPbIBHOCTh PYHKIMIA. 2
PBIBHOCTH (DYHKIIUT
[pakTrdeckas padora Ne 3.Beraucnenne npeaenoB QyHKIUI 2 2
CamocrositenbHas padoTta Ne5.BeirmomHeHEEe ToManTHeW KOHTPOJIbHOU paboThl Ne3 mo Teme: Beraucnenue npenenos 2
(YHKIMI C TOMOIIBIO PA3IMYHBIX METOJIOB M 3aMeUaTeNlbHBIX IPE/IEIIOB
Tema 2.2. [IponsBonHas u | OnpeneneHne NPOU3BOIHOHN, €€ TeOMETPUYECKHIA CMBICIT; TaOJIMIIa TPON3BOJHBIX; (POPMYITbI MPOU3BOAHBIX TPOU3BECHUS, 4 2
muddepernran GyHKIUH, | CYMMBI, YaCTHOTO; BEIYMCIICHUE TPOU3BOTHON (DYHKIIMHU NIPH JAHHOM 3HAYCHUH apTyMEHTA; HCCiIeq0BaHue (PYHKINH C 1Mo-
UX IPWIOKEHHUE K pelie- | MOIIBIO IPOM3BOTHOM
HHIO MPHKTANHBIX 387181 IIpaktudeckas pabora Ned. ViccnenoBanue GyHKIIUU C IOMOIIBIO TPOU3BOTHOM 2 2




CamocrositenbHas padoTaNe6.CocraBieHrne ONOPHOTO KOHCIEKTa 1o Teme: «[IpousBomHasy»
CamocrostenbHas padota Ne7.BeimoHeHHE TOMANTHEH KOHTPOJILHOU paboThl Ned mo Teme:

«HccnenoBanue (QyHKINH C TIOMOIIBIO IIPOU3BOTHOID 2
Tema 2.3 Unterpan u ero | Heonpenenenusiil nuaTerpan. HemocpencTsenHoe HHTErpupoBaHue. 3aMeHa nepeMeHHoi. OnpeneneHHslit uHTerpan. Boi- 6
MPUITO0KESHUSA YHCJICHUE ONPEeAEICHHOro HHTerpaia. I'eoMeTprudyeckuil CMBICI OIpeieNIeHHOTo HHTerpaina. [Ipunoxenue nTerpana K pe-
HICHUIO NPUKIATHBIX 3a7a4
IIpaxTrdeckas padora Ne 5. IHTErpHpoBaHNe MPOCTEHITIX (PYHKITHI. 2
CamocrostenbHas pabota Ne 8. CocraBieHne OOpHOTO KOHCIIEKTa 1Mo Teme: Heomnpenenenusiit naTerpan. OnpeneneHHbIH 2
MHTETpa.
CamocrositenbHas padota Ne 9. BrmonHeHHe qoMamHeii KOHTPOIbHON padoTh! N5 mo Teme: MHTErpupoBanne QyHKIHI 2
Pa3IMYHBIMHA METOJAMHU
CamocrositensHas padora Ne 10. Breinonnenue nomanineii KOHTpodabHOM paboTsl Ne6 1o Teme: [IpunoxeHne nHTErpana K 2
PEIICHHIO MTPUKJIAIHBIX 3a/1a4
Tema 2.4 Psapl Yucnossie psaasl. CXOIUMOCTE H PACXOAUMOCTE YHUCIOBHIX psiioB. [Ipm3Hak cxogumoct JlanamOepa. 3HaKomepeMeHHEBIE 2
psiabl. AGCONIOTHAS U YCIOBHAS CXOIUMOCTB PSJIOB.
[Ipaktrueckas padora Ne 6. OmpeneneHne cXOANMOCTH 3HAKOIIOIOKHUTEIBHBIX M 3HAKOIICPEMEHHBIX PSIIOB 2
CamocrositenbHas padota Nel 1.BemonHeHne qomamrHeii KOHTPOIbHOH paboTsr Ne7 mo Teme: Uncnossie paasl. Cxonu- 2
MOCTh UYHCIIOBBIX PSJIOB.
Paznen 3 OcHOBHBbIE YHCJIeHHbIE MEeTO/IbI.
Tema 3.1 Uncnennoe uH- | BrraucieHue onpenesieHHbIX HHTErPaJoB 1o (hopMysiaM MpsiMOYTroJIbHUKOB, Tparneluid u popmyiaam CumiicoHa. Beraunciie-
TerpupOBaHUE HHE a0COIOTHON MOTPEIIHOCTH NP YHUCICHHOM MHTETPHUPOBAHNHT
Tewma 3.2 YncnenHoe Yucnennoe auddepenupoanne. @opmyis! NpUOIKEHHOTO U (HepeHIINPOBAHNS, OCHOBAHHbBIE HA HHTEPITOISIIHOHHBIX 2
muddepeHpoBaHue topmynax Herorona. IlorpemHocts B onpeaeneHny IpOU3BOJHOM.
IIpaktudeckas pabora Ne 7. Pemenue npukiaaHbIX 3a/1a4 ¢ UCMIOIb30BAHUEM YHCICHHBIX METOJOB. 2
CamocrositensHas padora Ne 12 2
BrinonHenue gomariHel KOHTpoiabHONH paboTs! Ne§ 1o Teme: OCHOBHBIE YHCIICHHBIE METO/IBL.
Paznen 4. DJ1eMeHTbI JUHEHHOI ajareopbl. 16




Tema 4.1 Marpuusl, Marpunpl, onepaunu Hajg HuMu. Onpenenurtesid MaTpul, MX BeyucieHue. OOparHas Martpula 6
OTIPEICTUTEIH.
IIpaxTrdeckas padora Ne 8. Omepannu HaJ MaTpULIaMH U oripenenuTesiMu. CocTaBIeHHe MaTPHUIIBI 0OPaTHOW JaHHOM. 2
CamocrositensHas padoraNe 13.BeinonHenne foManiHeii KOHTpoIbHOH padoThl Ne9 o teme: JleHcTBUS Hal MaTPHLIAMH. 2
Brrancnenue onpenenurenci
CamocrosarenbHas pabotaNel4.Brimonaenue noMamiaeit KoHTpoibHOH paboTer Nel( mo Teme: CocraBiieHIEe MaTPHIIHI, 1
00paTHOU TaHHOM.
Tema 4.2 Pemenne cu- Cuctembl N JIMHEHHBIX ypaBHEHHH C N INepeMEHHbIMU. PellleHnMe cuCTeM JMHEHHBIX ypaBHEHWH MAaTPHUYHBIM METO/OM, 6

CTEM JIMHEHHBIX ypaBHE-
HUH

meronoM ["aycca u o popmynam Kpamepa. Pemienne mpukianHbIx 3amad.
Pemenne cucteM JIMHEWHBIX ypaBHEHUH pa3IM4YHBIMU METOLAMMU.
IIpakTrdeckas pabora Ne 9. Pemenne ciucteM THHEHHBIX YpaBHECHUIA.

CamocrositenbHas padota Ne 15. BrimonaeHue qoMarmHeii KOHTpoibHOH paboter Nell mo teme: Pemenne cucteM TuHEH-

HBIX YpaBHEHHH MaTPHYHBIM METOJIOM. 2
CamocrositensHas padora Ne 16. BrinosnHenue gomariHeil KOHTposibHOW paboTsl Nel2 no Teme: Penrenue cucrem nuHew- 2
HBIX ypaBHeHHH MeTtonoMm ['aycca, meromom Kpamepa
Paznen 5 OCHOBBI TEOPUH KOMILIEKCHBIX YHCe 12
Tema 5.1 KommekcHsie Anrebpardgeckas popMa KOMIDIEKCHOTO YHCia, JCHCTBHUA HAJ HUMH. PeleHne ypaBHEHUH, COEpKAIIAX KOMIUICKCHBIC 2
YHCa, 3aJaHHbIC B ajl- qHca.
reOpandeckoii Qopme u | JleHcTBHS HA KOMIUIEKCHBIMH YHCIAMU, 33 JaHHBIMU B aire0pandecKoii Gpopme. 2
JeWCTBHS HAJl HUMHA
CamocrositensHas padora Ne 17. BeinonHeHue gomanineii KOHTpoiabHOM pabotsl Nel3 no Teme: [lelicTBUS HaJl KOMIUIEKC- 2
HBIMHU YHCJIAaMH, 33/IaHHBIMU aJIreOpandecKu
Tema 5.2 KommiekcHsie ['eomeTpryeckas HHTEPIPETalMs KOMIUIEKCHOTO uncia. TpuroHomerpudeckass Qopma 3amicu KOMILIEKCHOTO uncha. Jlei- 2
YHcTa, 3aJJaHHBIe B TPH- | CTBHS HaJl KOMIICKCHBIMH YHCIIAMH, 33IaHHBIMH B TPUTOHOMETpHUYECKOH (opme.
roHomerpuueckoit Qop- | INpaxtuueckas pabora Ne 10. JleHcTBUs HaJl KOMIUIEKCHBIMHU YKCIaMU, 3aJaHHBIMU B B TPUTOHOMETPHUYECKON (hopMe. 2
Me 1 ISHCTBHS HAZl HUMU " CaniocTosTensHan pabota Nel8. BreimonHeHne fomMantHe KOHTposIbHOH paboTel Nel4 mo teme: [leiicTBUS HaJ KOMILIEKC- 2
HBIMHU YHCJIaMH, 33JaHHBIMH B TPUTOHOMETpHUECKOH opme.
Tema 5.3 Tokazarenbuast | [Ipakruueckas padora Ne 11. JleifcTBus Hal moKa3aTebHBIMU (QYHKIMSAMH C KOMILIEKCHBIM 1oKa3zareneM. @opmyna Diie- 2
(YHKIMS C KOMIIEKCHBIM | pa
MOKa3aTeseM. CamocrostensHas padora Nel9. CocraBineHne oropHOT0 KOHCNeKkTa 1o Teme: OCHOBBI TEOPUH KOMITIEKCHBIX YHCEN 2
IIpaxTrdeckas padora Ne 12. [TpumeHeHNE KOMIUIEKCHBIX YHCEN B pacueTe (HYU3NIECKUX BETHUNH 2
CamocrostensHas pabota Ne20.BrimonHenne qomamaeil KOHTpoIpbHON paboTsl Nel5 mo Teme: «JleiicTBUS Hal KOMIUIEKC-
HBIMH YHCJIaMH, 33JJAHHBIMH PAa3ITHIHBIMU (OPMaAMMU» 2
Pa3pen 6 OCHOBBI TEOPUHU BePOSITHOCTEH U MATEMATHYECKOH CTATUCTUKHU 12




Tema 6.1 DnemeHTsI TEO-
pUH BEpOSATHOCTEH

3a7a4u TEOpUH BEPOSATHOCTEH. DIEMEHTHl KOMOMHATOPHKH: TIEPECTAHOBKH, coueTaHus, pazmenieHnsi. COOBITHS U X BUJIBL.
Anrebpa coObITHi. OTHOCHTENBHAS YaCTOTa U BEPOSITHOCTH COOBITHSA (Ki1accuueckoe onpeeneHne). OCHOBHBIE aKCHOMBI
Teopuu BeposiTHocTel. [ToBTOpeHne He3aBUCHMBIX HcTibITaHuN. CiydaifHble BETUIUHBI — JUCKPETHBIC M HENIPEPHIBHBIE.
YucnoBble XapaKTEPUCTHKH AUCKPETHBIX CIy4ailHBIX BEWYHH, IVIOTHOCTH pactpeaencHus. BeposTHOCTh nonaganus 3Ha-
YeHHS CITydaifHOHM BETMYMHBI B 33IaHHBIN MHTEpBaJ. BeanciieHne BeposSsTHOCTEH COOBITHIA C HCIIOB30BAHAEM TEOPEM CIIO-
JKCHHS U YMHOXCHHUS BEPOSITHOCTEH COOBITHIA.

[Ipaktrueckas padora Ne 13. Beruuciaenue BeposaTHOCTEH cOOBITHI TOBTOPHBIX HE3aBUCHMBIX UCITBITAHUI U TTOJTHOM BEpO- 2
SATHOCTH COOBITHIA.
CamocrosrenbHas pabota Ne2 1.CocTapieHHe ONOPHOTO KOHCIEKTA M0 TeMe: DJIeMEHTH TEOPUU BepOsSTHOCTEH
CamocrositensHas padota No22.BrinonHeHue JoMaliHeii KOHTposbHOW paboThl Nel6 no Teme: Pemenue 3apau ¢ npume- 2
HEHHEM DJIEMEHTOB KOMOMHATOPHUKY Ha BBIYUCIICHHE BEPOATHOCTEH COOBITHIL.
1
Tema 6.2 DnemeHTH Ma- 3ajaun MaTeMaTHIeCKOH cTaTUCTUKH. [IoHATHE O reHepanbHON COBOKYITHOCTH U BBEIOOPKE, NPEICTABUTEILHOCTD BHIOOPKH, 2
TEeMaTHYECKOM CTATUCTH- | cIOCOOBI ee 0TOopa. CTaTHCTHYECKOE pacipeneneHue BpIoopkH. [lepBruHas 06paboTKa CTaTUCTHYESCKUX JaHHBIX, SJIEMEHTHI
KA BBIOOPKH, HOPMUPOBAHUE BapHALIMOHHOTrO psa. CTaTHCTHYECKas OLICHKA apaMeTPOB PaCIpeaeeHUs (BHIOOPOYHOTO cpe -
HEero, BEIOOPOYHOI AUCTIepCHH, BBIGOPOYHOTO CTAHAAPTHOTO OTKIOHEHHMS ), HOPMYJIbI A1t MX BEIYHCIeHUs. [loHsATHE O CTa-
TUCTUYECKOI MPOBEPKE TMIIOTE3.
IIpaktuueckas padota Ne 14. ['eHepanbHas COBOKYITHOCTh U BbIOOpKa. [IepBruHast 00pabOTKa CTATUCTHYCCKUX JTaHHBIX. 2
[Tpaktuueckast pabota Ne 15 CraTuctrueckas OIleHKa MapaMeTPOB paclpeieieHus 2
CamocrosrtenbHas padota Ne23.CocraBieHre OMOPHOT0 KOHCIIEKTa MO TeMe: 3a/laui MaTeMaTH4ecKor cTaTucTuku. Croco- 1
651 0TOOpa BEIOOPKH.
CamocrostenbHas pabota Ne24.BrimonHenue qomamHeil KOHTpoapHOH paboTel Nel7 mo Teme: ITocTpoeHue rucTorpamMm u 2
MOJIMTOHOB YaCTOT C MCIIOJIb30BAaHUEM CTATHCTHYECKHMX JaHHBIX BHIOOPKH.
Bcero: 123




TpeOoBaHUs K BBINOJHEHUIO U 0(DOPMJIEHHIO KOHTPOJIbHOM padoThl

1. K BBINOJHEHHUIO KOHTPOJBHON PabOThI MPUCTYNATh TOJBKO TOTJA, KOrja Tpedye-
MBI MaTepual TIIATeIbHO U3YYEH.

2. KontpoawsHas paboTa nomkHA OBITH MPAaBWIHLHO OOpMIIeHa: Ha 00JIOKKE TeTpa-
I YKa3bIBaeTCs JUCIUIUIMHA, 0 KOTOPOH BBIMOJHSAETCS KOHTPOJIbHAA padoTa, cre-
UaJbHOCTh, BapuaHT, PUO cTyneHTa u mpenoaBaress.

3. B TeTpamu Hy>)KHO OCTaBUTH MOJIsA, B KOHIIE 1-2 CTpaHHULIBI ISl pELECH3UH.

4. KouTponbHas paboTa 10KHA OBITH HaMmKMcaHa TPAaMOTHO (0€3 CTHIMCTHYECKUX U
IrpaMMaTHYECKUX OMIMOOK), HE JOJKHO OBITH OITMOOK 10 CYIIECTBY MPEAMETA.

5. B nauane paOoThl yKa3bIBa€TCsl HOMEP BaApUAHTA, 3aT€M TEKCT 3aJa4M, PELICHUE U
otBeT. [Ipn HEOOXOAMMOCTH 3alKCH COMPOBOXKIATH YepTEe:KaMHu, PUCYHKAMH, TaOJIH-
[aMU. 3alKCH BBIIOJIHSIIOTCS YETKO U pa300pUUBO.

6. Jlomyckaercs BBIIIOJIHEHHE KOHTPOJIbHOM paboThl Ha nuctax ¢popmara A4. Tekcr
[Ie4aTaeTcsl Ha OJHOI CTOPOHE C MHTEpBAIOM 1,5; mapameTpsl mpudTa: rapHUTypa
mpudra — Times New Roman, kernp mpudrta — 14 myHKTOB, IIBET TEKCTa — aBTO
(depHbIif); mapamMeTphl ad3aia: BhIpaBHUBAHUE TEKCTa — IO LIIUPUHE CTPAHUIIBI, OT-
CTYII IIEPBOM CTPOKH -1,25 CM, MEKCTPOYHBIM MHTEPBAJ — NOJYTOPHBII; MOJISA: BEPX-
Hee ¥ HuKHee noist — 20 M, jieBoe noJie 30 MM, npaBoe — 15 muM;

/. B KoHIIE KOHTpPOJIbHOW pabOThl YyKa3bIBAETCS MEPEUCHb JIUTEPATYpPhl, KOTOPOM
0oOy4Jaronuiicss MOJb30BAJICS MPU BBINOJHEHUH KOHTPOJIbHON paboThl ((pamMuius aB-
TOpa, HA3BaHUE KHUTHU U TOJ U3AAHUS).

8. Ilpu Bo3BpaTe KOHTPOJIBHON pabOTHI OOYYAIONIMIICS TOJDKEH BHUMATEIHHO MPO-
YUTaTh PELEH3HIO IMPENOoJaBaTelis, BBIIOJIHUTh BCE €r0 PEKOMEHIALMH U COBETHI.
HcnpaBnenust HEOOXOAUMO BBIIOJHUTH B TOM )K€ TETPaau U CAATh KOHTPOJIbHYIO pa-
00Ty MMOBTOPHO.

9. KoutponpHas paboTa JOKHBI OBITH MPENOCTaBiIeHA B YYEOHYIO 4acTh B CPOK,
yKa3aHHbBINA B y4eOHOM Tpaduke.

10. BeimoniHeHHass KOHTPOJbHAsT pabdOoTa OLIEHUBAIOTCS OIEHKON «3aUTEHOY» HIIA «HE
3ayTeHO». KOHTpoJIbHBIE paOOThI, BHITOJHEHHBIE HEOPEIKHO, HE TI0O CBOEMY BapUaHTy
BO3BpAIalOTCs 0€3 MPOBEPKHU.

11. Obyuaromuecs, He BBIMOJIHUBIINE KOHTPOJIBHYIO Pa0dOTy MO AUCIUIUIMHE, K JK-
3aMEHY He JOMYyCKaloTCA.

12. KontponpsHas paborta mpemycmarpuBaeT 30 BapuaHTOB. BapwaHT KOHTPOIBHOMN
pabOThI TOJXKEH COOTBETCTBOBATH HOMEPY CITMCKA B XKypHAJIE.

13. KoHTpoapHOW paboTO¥ MpeIyCMOTPEHO pelieHue 5 3aaad.

14. Pemienue 3agad opopmiisieTcs B COOTBETCTBUM C MPUMEPOM, MPUBEACHHBIM B
KOHTPOJIbHOM paboTte. Kaxknas 3agada 3anuceiBaeTCsl HAa HOBOW CTpaHUIIE.

15. Ilo BceM BompocaM, KOTOpPbIE BO3HUKAIOT B MPOLIECCe U3YUYECHHSI MaTepuaia 1 Bbl-
MOJIHEHUSI KOHTPOJIbHOM pPaloThI, cieqyeT oOpamiarbcs K MPEenojaBaTeNio 3a KOH-
CyJIbTallUEN.



MeToauveckue yKa3aHus M0 BLINOJHEHUI0O KOHTPOJbLHOM PadoThlI.

IIpumenenue popMyJ1 muIoLIAAel MOBEPXHOCTEH U 00bEMOB IeOMETPHYECKUX

3aganue Ne 1

TeJ
MNPSIMAS ITIPU3ZMA S,..=P.h V=S, h
Spomn = 280 F Sgor
S,,. — niowaob 60K060U nogepxHocmu S, — NA0Wadb NOAHOU NOBEPXHOCMU
P ., —nepumemp ocHnosaHus S,,, — niowaob ocHoéanus
h—ebicoma npuzmoi V — ob6vem
IUJIUHAP S, =27RN V =7R%h
Syom = 2S00 F Sgor
S,,. — n1owaob 60Ko6oU  nosepxHocmu S,,,, — NOWadb  NOIHOU  NOBEPXHOCM U
h— evicoma  yununopa S,., =R’
V — obvem
KOHYC S, =Rl V — lﬂth
Sy = Suen + Sp 3
S,,. — nowaob 60K06OU  NOBEPXHOCMU S,,,,, — NIOWAdb  NOIHOU  NOBEPXHOCMU

h— ebicoma Koryca

| — obpaszyiowas  komyca

S()CH = ﬂRZ

V — obvem

3apava. Kyda me6Hs umeer hopMy KoHyca, oOpa3yroiias KOTOporo paBHa 25 M, a
nrameTp ocHoBaHus 200 am. CKOJIBKO peMCcOB JIOJKEH cAenaTh ABAILATUTOHHBIN
camocBal, 4ToObI repeBe3Tr 3Ty Kyuy? [TnoTHoCTh mieOHs 2400 kr/m°.

Hano: Konyc S
AS=25wm

AO =400 nm =20 m

M=20m

p = 2400 kr/m®

Havitu xosnmyecTtBO pericoB

Pewenue:
Hatinem o6beM kyun meOHs ¢ moMotibio popmyiiel o0beMa konyca. HalimeM BbICOTY
KOHyca 110 TeopeMe Iludaropa u3 mpsmoyroasHoro Tpeyronsanka AOS. SO° = AS? -
AO® =64 — 9 = 55,

1

SO = 15. Haiinem 00beM V = 3

Haitnem Bec mebHs 69,708-2400 = 167299,2(kr).
Haitnem xonmyecTBO percoB Jjisi ABaALATUTOHHOTO camocBaiia 167299,2:20000=8.4.

OtBer: 9 pericos.

ZR?h =%7z-32 .7.4= 69,708 ().



3amanue Ne 2
Teopus npeaesoB pyHKIMU

[Tycts dynkius y = f(X) onpeneneHa B HEKOTOPOH OKPECTHOCTH TOYKH X,, OBITH
MOXET, 32 UCKITIOUCHUEM CaMOM TOYKH X .

Onpeoenenue 1. Yucno A HazwsiBaeTcs npenenoM ¢yHkiuu y= f(X) mpu x ctpems-
IeMes K
X, (MU B TOYKE X ), €CJIU TSI TF00O0M TIOCIIeA0BATEIBHOCTH apPTyMEHTOB X, —X
COOTBETCTBYIOIIAS TIOCIIEIOBATENBHOCTD 3HaUeHH QyHkuui f(X,) — A.

Ecmu A ectb npenen pynkiuu f(X) B Touke x,, To mumyt lim f(x) =A,
X—>Xo

wm f(X) >A mpu x—x,.
Onpeoenenue 2. ®ynkius f(X) Ha3piBaeTCs OECKOHEUHO MaJlOW MPH X —> x,, €CIIN
lim f(x)=0.

X—>Xg

Onpeoenenue 3. @ynknus f(X) HaspiBaeTcs 0ECKOHEYHO OOJIBIION MPU X —> x,, CCIIH
lim f(x) = oo.

X=X,

3ameTuM, 4TO ecnu (QyHKIUS o(X) SBISETCS OCCKOHEYHO Mayiol (OECKOHEHYHO

OOJBIION) MPU X —> x,, TO QYHKITUSA - OeckoHeuHO OosbIas (OeCKOHEYHO Ma-

a(x
Jas) pu X — x,

OcHogHble meopembl 0 npeoenax

Teopema 1. Eciu pynxuuu f(X) u g(X) onpeneneHbl B HEKOTOPO OKPECTHOCTH TOY-
KM a, BO3MOXKHO, 3a HCKIIOUYECHHEM CaMOW TOYKH a, W CYIIECTBYIOT IMPEACIbI
lim f(x), limg(x), TO CyIIECTBYIOT mpeaeabl ux cyMmmsbl lim(f(x)+ g(x)), mpoussenae-
X—a X—a X—a
. . . f(x
uuslim f (x)g(x) u, eciou g(X)=0 , limg(x) #0, TO H YaCTHOIO im ) 4 iveror Me-
X—a X—a X—a g(X)
CTO pPaBEHCTBA:

a) lim(f(x)+g(x)) =lim f (x) +lim g(x),

6) lim(f(x)g(x)) =lim f(x)-limg(x),

lim f
im 109 _ i F0) npu g(X)=0 u limg(x) = 0.

B) : ,
=2 g(X) l'f{]l g(x)

Ceoiicmea npeoenog

1.ITocTOSIHHBIN MHOKHTEIH MOKET OBITh BRIHECEH M3-T10]1 3HAKa Mpeiena.
limcf (x) =clim f(x)
X—a X—a
2.Ilpenen pa3HOCTH PaBEH PA3HOCTHU MPEICIIOB.
lim(f(x) —g(x)) =lim f(x)—limg(x)
X—a X—a X—a
3.IIpenen cTeneHu paBeH CTENEHU peea.
Ecimm ne N, to lim(f(x))" = (lim f (x))"

X—a X—a

10



3apava. Berancnuts npenesnsl GyHKIUU:

2 2 _ 4
a) lim X =36y im T By im XL 0 gim XX
x—3 X—3 x>0 X471 x—0 X° 4+ 3 x—0 X — 2
Pemienue:
2_ — f—
a) |imLX+3:|imw:|im(x_1):3_1:2_
x—3 X—3 x—3 (X — 3) x—3

Tak kak mpu X=3, YUCIUTETb U 3HAMEHATEIh IPOOH OOpaIIaroTCs B HYJIb, CIEI0Ba-
TEJIbHO, TEOPEMY O IPEJIEIIe YACTHOIO PUMEHUTD HEJb35. UNCIUTENb PACKIAAbIBAEM
HA MHOXHUTEIIN

x? —4x+3=(x—3)(x—1) mo popmyne ax® +ex+c=a(x—x)(x—x,), A€ X,,x, - KOPHU
KBaJpaTHOTO TPEXUJICHA.

6x>  3x 5 3
_BX*=3x . x2 x2 . _ x 6-0
6) lim-2 2% o lim XX _|jjm— X =2"" _¢,
X—>0 X2 +1 X—>00 X2 1 X—)ool+ 1 1+0
7+7 -
x? X2 x?
Q0
Tak Kak YMCIHUTENb U 3HAMEHATEIb JpoOU 00paIIatoTcs B o, TO YACTHOE — HE-
Q0
ONPEEIICHHO.
JIeMM YrCIuTeNbh U 3HaMEHATEe b IpOOH Ha  x°.
X 7 1 7
CoX=7 3 x3 .x2 x2 0-0 0
B) lim——=lim*—* =|im* X = -~ =0
x—o X 43 x>0 ¥ N 3 X—>0 1+3 1+0 1
x® X3 x°
x*  5x 1 5
. A _9R _2
. X" =bx 4 4 1-0 1
) lim =lim X2 —X_ —im—X_ = ==,
x>0 X — x—o X 2 x> 1 2 0-0 0
N N
x* X X

3amanue Ne 3
Penienue cucreM JIMHEHHBIX YPAaBHEHUH

IIpumep 1. Pemuth cucremy ypaBHEHUI

x—2y+z1=-1

2X+y—-2=-3

X—5y—-z=-8
Pemrenwue:

1 cnocob6. Pemium ¢ TOMOIIBbIO 0OOPaTHOM MAaTPHITBI
3anuieM CUCTEMY ypaBHEHMI B MaTpuuHOM Buae AX = B, rae

1-2 1 -1
Marpuna ko3gduiueHToB 4=(2 1 -1| B=|-3
1-5-1 -8

1 cnocob. PemiuM ¢ momMoIibo 0OpaTHOM MaTPHUIIbI
Onpenenurens MaTpUIbl A

11



1 -2

1-1 2 — 2 1
A=]2 1 -1=1. +2- +1- =(-1-5)+2(-2+1)+(-10-1) =—6-2-11=-19
-5- 1-1 1-5
1-5 -1
Tpancnionupyem marpuny A
121
A" =| -2 1-5/|. Haiinem anreOpandeckue JOMOTHEHUS K AIeMEHTaM
1-1-1
TPAHCIIOHUPOBAHHOM MAaTPULIBI.
1-5 2 2
Ay = (=) . J =-1-5=-6, 4, =(-1)** . w = —(-2+1) =1, 4,=(-D* “ =-10-1=-11
-2-5 1 11
A, = (-1 =—(2+5)=-7, 4,, = (-1)*" =-1-1=-2, 4,,=(-1)** =—(-1-2)=3
1-1 1- 2_
1+3_2 243 12 343 2
A= (D7 (R 271mL = () =m0 =8, Ay = ()7 14425
-6 -7 1
CocTaBUM MaTpHIly U3 areOpandecKux JOMOJHECHUN 4 =| 1 -2
-11 3 5
CoctaBum matpuily, ooOpatHyto MaTpuiie A o popmyie 4™ =iZ
-6 -7 1
4 1
A-=—— 1 -2 3
-1 3 5
Haiinem perienne cuctemsl ypaBHEHUH 110 opMyiie X = A'B
—6 -7 1) (-1) (-6-(-1)-7-(-3)+1-(-8) 19\ (-1
X:ilg 1 -2 3[|-3|=|1-(-1)-2-(-3)+3:(-8) =—% ~19 |=| 1
-11 3 5)\-8) (-11-(-1)+3-(-3)+5:(-8) -38 2
-1-2-1+2=-1
IIpoBepka: {2-(-1)+1-2=-3, BEpPHO.
~1-5.1-2=-8
Oteer: (- 1;1; 2)
2 cnoco6. PemuM ¢ nomonisto popmyn Kpamepa.
Onpenenurens MaTpuibl A
1 -2
1-1 2— 2 1
A=]2 1 -1=1- +2. +1 =(-1-5)+2(-2+1)+(-10-1) =—6-2-11=-19.
5 1 -5-— 1-1 1-5

3amenum 1 cronberr MmaTpuilsl A Ha cTosioer B u HaliieM onpenenuTennsb MoTydeHHON
MaTpHIIBI.
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-1 -2 1
1-1 _ |-3- -3 1
A=|-3 1 —1=—1-‘ J+2-‘ 3 j+1-‘ 3 ‘z—(—1—5)+2(3—8)+(15+8)=

5— -8- -8 5
-8-5 —
=6-10+23=19
3ameHuM 2 crosiber MaTpuibl A Ha ctosioer] B u Haliiem ornpenenuTens noay4yeHHON
MaTpPULIBL.
1 -11
-3- 2— 2-3
A, =2 -3-1=1 +1 +1 =(3-8)+(-2+1)+(-16+3)=-5-1-13=-19
-8-1 1-1 1-8
1 -8 —
3amenuM 3 cronber] MaTpuilbl A Ha ctoniber] B u Haliiem onpenenuTens noaydyeHHON
MaTpPULIBL.
1 -2-1
1-3 2 - 2 1
A,=2 1 -3=1. +2 -1 ]=(-8-15)+2(-16+3)—(-10-1) =-23-26+11=-38
-5-8 1-8 1-5
1-5 -8
Haiinem HeusBectHble 110 hopmyiiam Kpamepa
A A A
A’ A’ A
Xzﬁz—, y:__lgzl’ Z:__?’8:2
-19 -19 -19

IIposepka vinonnsemcs, kak u 6 1 cnocooe.
Otser: (-1;1; 2)
2 cnocob. Pemmmm meronom ["aycca.
CocTaBuM pacHIMpEeHHYIO0 MaTpHUILy U3 KO3 (UIMEHTOB U CBOOOAHBIX YICHOB
1-2 1 [1)y(1-2 1 -1 )(1-2 1 |11
2 1-1[-3]|0 5-3 |-1||0 5-3 |-1
1-5-1 |-8)(0-3-2 |-7){0 0 -19|-38
1. VYmuOo)xuM 1 cTpoKy Ha (-2) C CII0)KUM HO3JIEMEHTHO CO 2 CTPOKOH, pe3yabTaT
3aIMIIEM BO 2 CTPOKY.
YMHO)UM 1 cTpoky Ha (-1) U CIIOXKHUM TOJIEMEHTHO C 3 CTPOKOMU, Pe3yabTaT
3aluIIEM B 3 CTPOKY.
2. YMHOXHM 2 CTpOKY Ha 3, a 3CTpOKy Ha 5, CIIO’KMM U 3aIUIIEM B 3 CTPOKY.
CocraBuM cHCTEMY YpaBHEHM, HCIIOIb3YS OJIYYEHHYIO MaTPHUILy TPEYTOJIbHOTO
BUJA
x-2y+z=-1 |[x-2y+2=-1 x—-2-1+42=-1 [x=-1
5y-3z=-1, 5y-3.-2=-1, y=1,<y=1.
-19z=-38 72=2 72=2 71=2
IIposepka evinonnsemcs, kax u 6 1 cnocooe.
Otser: (- 1;1; 2)
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3ananue Ne 4
IpousBoanas pyHkunu

Onpeoenenue 1. TlpousBognoit ¢pynkiwu y=f(X) B Touke x, Ha3pIBaeTCS MpPEACT OT-
HOIICHUSI TPUPALCHUST GYHKIIUH K MPUPALICHUIO apTyMEHTa, KOTIa PUpalIeHue ap-
T'YMEHTa CTPEMHTCS K HYITIO.
y=1 ,(X):lirl]oi_l; :AIiTO f(x+AAxi f(x)

Ormepanusi HaX0XK/ICHUS MPOU3BOTHON HA3bIBACTCS TUPPEPCHIIUPOBAHUEM.
Ecnmu y =f(U) w u=u(x) mudpdepeniupyembie GyHKIMA CBOMX apryMEHTOB, TO
npou3BoaHas ciaoxHoi Gyukiuun y = f(U(X)) cymecTByer u oHa paBHA MPOU3BE/IE-
HHIO TIPOU3BOIHON ) TI0 MPOMEXYTOYHOMY apryMeHTy U Ha mpOHM3BOAHYIO IpOMe-
’KYTOYHOT'O apryMEHTa U 110 He3aBUCHMOM TePEeMEHHOM X.

y'()=y"(u) u’'(x)
Ananornynas (opMya BEpHA M JUIS CIOKHBIX (DYHKIWH, KOTOPBIE 3aJal0TCs C TO-
MOIIIBIO TIETIOYKH, COJIep KAl TpH U OoJiee 3BeHA.

Ilpaguna ougppepenyuposanusn

ITIycTh u=u(x),v=Vv(x), TOrma:

1. (uxv) =u'=Vv, 2. (u-v)=u-v+u-v,
3. H _uvouv 4. (cuy=cu'.
v v
Taonuya npou3ze00HbIX
1.C=0 9. (cosu) =-sinu-u’
2.x'=1 10. (tgu) = u’2
cos®u
3.u"yY=n-u"t-u 11. (ctgu) =- _uz
sin“u
4. (@")'=a"lna-u’, a)0,a=1 12. (arcsinu) = 4
Vi-u?
5. (") =e" U 13. (arccosu) =— !
1-u?
u’ u’
6. (Inu)’ =—,u)0, 14. (arctgu)’ = -
u 1+u
1. (Iogau)’zu—,u>0,a>0,a¢1 15. (arcctgu)’ =— u -
u-lna 1+u

8. (sinu)’ =cosu-u’

Du3uyeckuil cCMblC/1 RPOU3BOOHOU

Ilpu npamonuneitnom 06uiceHuu mouKu cKopocms \ 6 OAGHHBIIL MOMEHM pe-
menu t =t, ecmov npouszeoonan om nymu S no épemenu i, evtuucnennan npu t =1t,.
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Aneopumm HaxoHcOeHUss IKCMPEMYMO8 PYHKYUU
1. Haumu npouszsoouyio ¢hynxyuu.
Hatimu kpumuueckue mouku, peuius ypaguetue y' =0.

N

3. Uccrnedosams 3HaK npou3800HOU 8 NPOMENCYMKAX, HA KOMOpble KPUMUYECKUe
MmouKy oensim 00.1acms onpeoeneHust (PYHKYUu.

4. Coenambw 661600 0 Kpumuyeckux moukax. Ecau npu nepexooe uepe3 kpumuue-
CKYI0 MOYKY X, NPOU3B0OHAs MEeHAem 3HAK C MUHYCA HA NIIOC, MO X, — MOYKA
MUHUMYM, @ eCiu € NII0CA HA MUHYC, MO X, — MOYKa maxkcumym. Eciu npous-
800HAs He MeHsiem 3HAK, MO IKCMPEeMyMa 8 KpUMmuiecKol mouxe Hem.

3agawa 1. 3akoH OpSIMONMHEHHOTO JBWKECHHS Tela 3aJaH YpaBHEHU-
ems(t)=2t> —6t> +17t m. B Kakoli MOMEHT BpEMEHH CKOPOCTh JIBHXKCHHS Tea OyIeT
MUHHMAaJIbHOMN?

Pemenue. Haitnem npou3BoaHyto 3a1aHHON (YHKIIMH, T.€. 3aKOH U3MEHEHHS CKOPO-
cTd Tena s'(t) =6t% —12t +17  m/cex,

Haiinem BTOpyIO mpou3BOHYIO0 PYHKIMM S''(t) =12t =12  m/ cex

Haiinem kputnueckue TOUKH

12t —12=0, N .
t=1, /';
\ /V t

OrpeieNiiM 3HaK MPOM3BOIHON Ha TPOMEXKYTKAX (—o0:1), (L+00).t = 1ABISIETCS TOUKOM

MHUHUMYMa, T.K. [IPU EPEXOJE YEPE3 OTY TOUKY NPOU3BOTHAS qayHKupm MEHSET CBOM
3HAK C + HA -.

OTBeT: CKOPOCTh OyJIeT MUHUMAJILHOM Ha |1 cekyHie.

3amaya 2. 3aBUCHMOCTH TEMIIEpaTypbl Te€Jda OT BPEMEHU 3aJiaHa ypaBHEHUEM
T =t>-12t+38 rpaa. C Kakod CKOpPOCTHIO HArpeBaeTCs TEJIO B MOMEHT BpPEMCHH
T=10Mun?

Pemenue: HaiizeM mpou3BOAHYIO (DYHKITUU

T'=2t-12, T'(10) =2-10-12 =188 rpaj/MuH.

OTBeT: TeNo 3a AECATYI0O MUHYTY HarpeBaeTcsi Co CKOpocThio 188 rpaa/muH.

3agaua 3.0qHO M3 Ten OBWXKETCS MO 3aKOHY S =t°+t>—27tMm, a Apyroe mo 3aKoHY
S =t? +10 M. OmpenennTe MOMEHT, KOTJIa CKOPOCTH ITUX TEJl OKAKYTCS PaBHBIMH.
Pewmenune. Halinem npousBoaHbie GyHKINMA.

S'=3t?+2t-27, S'=2t. IlpupaBHseM HX W peEUIMM ypaBHCHHE3t® +2t—27=2t,
3t* =27

t, =3, t, =—3,- HC YJAOBJICTBOPSCT YCIOBUIO 3aJ1a4H.
OtBet: Ha TpeTheit cekyHae CKOpOCTH Tell OyIyT paBHBI.
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3amanue Ne 5
Ipu6au:xeHHOe BbIYUCIEHNE ONPeAeIeHHBIX MHTErPajloB

Ecnu y = f(X) — HenpepsiBHas U quddepeHpyeMas J0CTaTOYHOE YKCIIO Pa3 Ha OT-

6—a

peske [a;6] pyHkuMaAn h= , X, =%, +kh (k=0,1,2,...,n), y, = f(X,), TO HIMEIOT

MECTO CI)OpMy.]IBI I HpI/I6J'H/DKCHHOFO BBITHCJICHUSA OITPCACIICHHBIX HHTCTPAJIOB.

b
dopmyJia leSIMoyl"OJIl)HHKOBJ. f(x)dx=h(y, +y, +y, +...+¥,.) =R,

[IpenenvHast abcomroTHAS IOTPEIIHOCTh R, < g(b —a) T%>]<| f ’(x)|

b
®opMmyJia Tpaneunu j f(x)dx = h(Lzyn +y,+Y,+...+Y,,)ER,,

2
[TpenenpHas abCOMOTHAS MOTPEIIHOCTh R, < T_Z(b —a) r[nak1J>]<| f(x)|

®opmyaa Cumicona

b
h
2[ 1090k =2 (Vo + Y2 ) + 401 + Yoo+ Van 1) + 202 + Yo + V) JER,

4
[IpenensHast abcoOTHAS MOTPEIIHOCTh R, < 123_0(b -a) rpat?](‘f v (x)‘

Ecnu oThIckaHMe MPOM3BOAHON YETBEPTOTO MOPSIIKA BBI3BIBAST 3aTPYAHEHHUS, TO JUIS
OIICHKH TIOTPEITHOCTH MIPUMEHSIOT CACAYIOITUIN ITPUEM.
[Tomarast N = 4K, BRIYKCIIAIOT MPUOIMKEHHOE 3HAYEHHE JaHHOTO HHTErpaia mo ¢op-

b-a
Myse CumrncoHa i mara h = TR MyCTh ATO 3HAaYCHHE eCTh |1, 3aTeM 1mar yaBau-

a
BAIOT U BhIUKCIIEHUE MO (popmysie CUMIICOHA MPOBOAAT JJIs 11ara h, = —5 > yeTE

|1_|2

3TO 3HaUeHue ecThb lp. [lorpemHocTs HaxogUTCS 0 PopMmylie § ~ I

2
Ilpumep. Boruuciums no popmyne npsamoy2oibHUKO8 J-\/;dx, ecau wae h=0,2. Oye-
1

HUMb NOcPpEULHOCMb.

Pewenue. 30eco y =/x, wazh = 0,2. Touxamu denenus ompesxa [1;2]cryaucam wucna
x,=Lx =12,x, =14,x, =16,x, =18.

Haiioem coomsemcmeayrowue 3nauenuss nOObIHMe2PAIbHOU QYHKYUU:

Yo =A% =V1=1 y =x =12=1095, y, =[x, =14 =1183,
vy =+Jx; =16 =1,265, y, =[x, =18 =1342.

Hcnonvzys popmyny npsamoy2onbHuKo8, nomyyum
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2
[Vxdx =0,2(1 + 1,095 + 1,183 + 1,265 + 1,342) £ R, = 0,2-5,885 £ R, = 1,177 £ R, .
1

1 1
Oyenum nozpewrnocmo. Ipouszeoonas gynxyuu y' = (x)' = (x2)’ :%x 2 :%docmu—
X

eaem mna ompeske [1,2] naubonvuezo snavenus 6 mouke x=1,y'(1) = 2%/1 =0,5. Takum

obpazom,
o — 0,2
f(X) =-1:05=005

[f'(x)| = % Ipumernum gpopmyny R, < g(b —a) rpeg](
2

CnenoBarteibHO, _[ Jxdx=1,177+0,05.
1

2
Ilpumep. Bviuucaiumos no ghopmyne mpaneyutl I Jxdx, ecnu wae h=0,2. Oyenums no-
1

2peunocmes.
Pewenue. 30eco y = Vx, waeh = 0.2. Touxamu denenus cayorcam

xo=1x=12,x,=14,x, =16,x, =18 x, =2.

Haiioem coomeemcmsyrowue 3HaueHuss nOObIHMe2PAaiIbHOU DYHKYUU:
Yo z\/x_():\/I:l, N :\/x_l:\/l,_Zzl,OQS, Y2 :\/x_zz\/l,_4:1,183,

Vs =+Jx; =16 =1,265, y, =[x, = /18 =1342, y, =[x, =2 =1414

Hcnonw3ys popmyny mpaneyuti, noiyyum

2
[Vxdx = 0,2(“2414 + 1,005 + 1,183 + 1,265 + 1,342) = R, = 0,2:6,092+ R, =
1

1,2184+R,.

1
Oyenum nozpewnocmo. ITpouseoonas ynxyuuy' = (\x) = (x2)’ :%x 2 :%, 8Mmo-
X

pas npousgoonas |y" |= L docmuzaem na ompesxke [1,2] naubonvuwezo snavenus 6
4+/x°
1
mouke x=1,y"(1)) =——==0,25.
SRV,

Ipumenum gpopmyny R, < g(b —a) n[1%>]<| f'(x)| =0;22 -1-0,25=0,025

2
OrtBer: j Jxdx = 1,2184 + 0,025.
1

2
Ilpumep. Bviuuciumo no popmyne Cumncona J-\/;dx, ecau wae h=0,2. Oyenums no-
1

2peuHoCmy.
Pewenue. 30ecy y=+x, npu n = 8, umeem h = 0125. Toukamu Oenenus ciyxcam

x, =1,x, =1125 x, =1,25,x, =1,375,x, =15, x, =1625,x, =1,75,x, =1875,x, = 2.
Haitioem coomsemcmesyrowue 3nauenuss nOObIHMeZPAIbHOU PYHKYUU:

Yo =%, =V1=1 y, =+x, =+[1125 =1,06066, y, =[x, =~/1.25 =111803,
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s =+/xs =+[1375 =117260, y, =[x, =15 =1,22474, y, =[x, = /1625 =1,27475
v =~/xs =175 =1,32288 y, = \/x, = /1875 =1,36931 y, = \/x, =~/2 =1,414.

Hcnonw3ys popmyny Cumncona, nonyyum
b
h
1= [ 100d=2[ (Yo + ¥o) + 40+ Yo+ 05+ ¥2) + 200, + Ve +¥e) J+R,=

= OLSZS [(1 +1,41421) + 4(1,06066 +1,17260 +1,27475 +1,36931) + 2(1,11803 +1,22474 +

+1,32288)]+ R = 0,04166 [2,41421+19,50928 + 7,3313] = 1,2187545.

Oyenum noepewHocms no ¢gopmyne & z% 1,=1,2187545. Buiuucaum 1, 0na

uaca
h =10,25.
Vo =% =V1=1 y =/x, =125 =111808, y, = x, = /L5 =122474,
s =[x, =175 =132288, y, =[x, =2 =1414.
h

b
1, = [ 100dx =2 (Vo +Ya) + 40y, +3) +2y, J+R,=

O’j - [1+1,41421+ 4(111803 +1,32288) + 2-1,22474]+ R, = 0,08333-[2,41421 +9,78732 + 2,44948] +

+R,=1,22087 + R,
I,—1, 122087-1,2187545
15 15

2
jﬁdx ~1,218754 = 0,00014.
1

o= =0,00014
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KonTtpoJsbnas pabora

3aganme Ne 1. Pemunth 3apauy (HOMep 3a7ja4l COOTBETCTBYET HOMEPY BapHaHTa
KOHTPOJIbHOM paboThI).

1. Tlox medTexpaHmIUIIe BIPHUIA KOTIOBAH, UMEIOMUN (POpMY LMIUHAPA, Y KOTO-
poro aumametp paBeH 30 M, a BeicoTa 4,2 M. CKOJIbKO KyOOB 3eMJIM BBIHYTO Ha I10-
BepXHOCTh? CKOJIBKO HAJI0 cIejaTh pEHCOB IPy30BUKY, €CJIM OH 3a PEHC MOKET BbI-
Be3TH 18 KyOOB 3emin.

2. TpeOyetcs mokpacuth 12 muctepH, uMmeromux Gopmy munuHapa. Pagnyc ocHo-
BaHus paBeH 1,5 M, BeicoTa SM. CKOJIBKO OYyJIET U3pacxo/I0BaHO OAHOK KPAaCKH BECOM
5 kr, ecnu pacxon kpacku Ha 1 m* -250 r, a MPOU3BOICTBEHHBIC MMOTEPH COCTABJISIOT

1,4%.

3. Kyua mebns umeer popMy KoHyca, 00pa3yroiias KOTOpOro paBHa 5 M, a THaMeETP
ocHoBaHuA 11,5M. CKOJIBKO pENCOB MOKEH CAENaTh ABAALATATOHHBIA CaMOCBal,
4T00BI TIepeBe3TH 3Ty Kyuy? [InoTHOCTS 11eOHs 2200 Kr/m®.

4. Tlon HedTexpaHUIUIIE BBHIPHUIM KOTJIOBAH, UMEIOIMUNA (HOpPMY MPSMOYTOIHHOTO
napajuielienuneaa, y KoToporo CTOpoHbl OCHOBaHMs paBHbI 10M 1 5M, a BeicoTa 1,4M.
CkoJIbkO KyOOB 3€MJIM BBIHYTO Ha MOBEPXHOCTH? CKOJBKO HAJ0 CHENaTh PEHCOB
IPY30BHKY, €CJIU OH 3a pelic MOKET BBIBE3TH 15 KyOOB 3eMIu.

5. Tpebyercs mokpacutb 8 TpyO, nimuHOM 20M, paguyc KOTOPBIX paBeH 22 MM.
Ckonbko OyAeT M3pacxoJoBaHO 0aHOK KPAcKW BECOM 5 KI, €CHM PacXo] KpacKd Ha
1r*- 230r, a IPOM3BOICTBCHHBIC MOTEPH COCTABIAIOT 1,6%.

6. Kyua rpyaTa umeet opmy KOoHYca, 00pa3yroiiasi KOTOpOTO paBHA 6M, a JHAMETP
ocHOBaHUA 381M. CKOJBKO pPEMCOB JODKEH CIeNaTh NBAALUATUTOHHBIA CaMOCBAJ,
4TOOBI MepeBe3TH 3Ty Kyuy? [TnoTtHOCTS rpyHTa 1800 KI/M%.

7. Tlom HedTexpaHUIUIIE BHIPBHLIN KOTIOBAH, UMEIOIINKA (HOpMY HHIUHIPA, Y KOTO-
poro nuameTp paBeH 26 M, a BbicoTa 2,1 M. CKOJIBbKO KyOOB 3€MJIM BBIHYTO Ha TIO-
BepXHOCTH? CKOJBKO HAJO0 CHENaTh PEHCOB IPYy30BUKY, €CIIA OH 3a PENC MOXKET BbI-
Be3TH 18 KyOOB 3eMIIH.

8. TpeOyercs nokpacuth 20 nucTepH, UMEOMUX GopMy HUIMHApPA. Paguyc ocHo-
BaHMS paBeH 2,8 M, BeicoTa 12M. CKkoIbKO OYyJIeT U3pacxo/l0BaHO OAHOK KPacKH Be-
com 15 xr, ecnu pacxon kpacku Ha 1 m* -220 1, a MPOU3BOJCTBEHHBIC TOTEPH CO-

craBistoT 1,8%.

9. Kyua necka umeer popmy KoHyca, oOpa3yrolias KOTOpOro paBHa 9 M, a paauyc
ocHoBaHUA 6,3 M. CKOJIBKO pPEHCOB NOJKEH clellaTh JIBaJAIlaTUTOHHBINA caMOCBal,
4T00BI IepeBe3TH ATy Kyuy? [InoTHOCT mecka 1600 kr/m®.
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10. ITox HedTexpaHUIHIIE BHIPHUIM KOTI0BAH, UMEIOIMNK (HOpMy HMIMHIAPA, Y KOTO-
poro nuameTp paBeH 32 M, a BbicoTa 1,4 M. CKOJIBbKO KyOOB 3€MJIM BBIHYTO Ha IO-
BepXHOCTh? CKOJIBKO HAJ0 cenaTh pEeHCcOB IPy30BUKY, €CIIM OH 3a PEHC MOXKET BbI-
BE3TH 25 KyOOB 3eMIIH.

11. Hedrexpanwmmie umeer ¢GhopMy IUMCTEPHBI, auaMeTpoM 20M, BBICOTOH 12M.
CKOJbKO KpacKd Ha/lo, YTOOBI TIOKPACUTH LIUCTEPHY C HAPYKHON OGOKOBOW CTOPOHHI,
ecnmu pacxoia kpacku Ha 1 m® -215m°/r, a MPOU3BOJICTBEHHBIC MOTEPH COCTABISIOT

1,6%.

12. Tlox HEdTEXpaHUTUIIEC BBIPHIIN KOTIOBAH, UMEIOIMNNA (GOpMYy MIJIUHIPA, Y KOTO-
poro auametp paBeH 28 M, a BeicoTa 1,5 M. CkoJibko KyOOB 3eMJIM BBIHYTO Ha I0-
BepXxHOCTb? CKOJIBKO HAJI0 C/enaTh pEeHCcCOB IPy30BUKY, €CIIU OH 3a PEHC MOXKET BbI-
Be3TH 16 KyOOB 3eMJIH.

13. TpeGyetcs nmokpacuth 20 nucTepH, uMmewmux Gopmy munuHapa. Paguyc ocHo-
BaHUs paBeH 1,7 M, BeicoTa SM. CKoJIbKO Oy/IeT U3pacxo0BaHO 0aHOK KPACKU BECOM
5 kr, ecnu pacxon kpacku Ha 1 m* -250 r, a MPOU3BOICTBEHHBIC MOTEPH COCTABJISIOT

1,4%.

14. Kyua mie6Hsa umeet hopMy KOHyca, oOpasyrolias KOTOpOTro paBHa 9 M, a TuameTp
ocHOBaHuA | 1Mm. CKOIBKO PENCOB JOKEH CIENaTh IBAAUATUTOHHBIA CaMOCBAJl, YTO-
ObI mepeBe3TH 3Ty Kyuy? [InoTHOCTh medHs 2200 kr/m®.

15. Tlox HedTexpaHmIMILE BHIPHUIM KOTJIOBAaH, UMEIOUIMN (OpMy HpSIMOYTOJIBHOIO
napaJIeNIenuIe a, y KOTOPOro CTOPOHBI OCHOBaHUSA paBHbl 8M 1 10M, a BbicoTa 1,5M.
CkoJIbKO KyOOB 3€MJIM BBIHYTO Ha MOBEPXHOCTh? CKOJBKO HAJ0 CHENaTh PEcoB
I'PY30BHKY, €CJIU OH 3a pelic MOXKET BhIBE3TH 18 KyOOB 3eMiIu.

16. Tpebyetcs mokpacuth 18 TpyO, anmuHOM 15M, paamyc KOTOPBIX paBeH 62 MM.
Cxkonbko OyaeT u3pacxoAoBaHO 0aHOK Kpacku BecoMm 20 Kr, €clii pacxoJi Kpacku Ha
1rm*- 230r, a IpPOM3BOACTBEHHBIC TOTEPH COCTABISIOT 1,6%.

17. Ky4a rpynra umeeT ¢popMmy KoHyca, oOpasyroias KOTOporo paBHa 8™, a TMaMeTp
ocHOoBaHUA 681M. CKOJIbKO PEHCOB JOJDKEH CAenaTh ABAALATHUIISTATOHHBIA CaMo-
cBaJI, UTOOBI MepeBe3Tr 3Ty Ky4y? IlmotHocTh rpyHTa 1800 KI/M°.

18. Ilon HedTexpaHuIuUIle BBIPHUIN KOTIOBAH, UMEIOINNA (GOpMy LIMIIMHIPA, Y KOTO-
poro nuameTp paBeH 26 M, a BbicoTa 1,8 M. CKOJIBKO KyOOB 3€MJIM BBIHYTO Ha IO-
BepXxHOCTh? CKOJIBKO HAJ0 cAenaTh PEeHCOB IPy30BUKY, €CIIM OH 3a PEHC MOXKET BbI-
Be3TH 18 KyOOB 3eMIIH.

19. TpeGyeTtcs mokpacuTh 22 UCTEPHBI, UMEOIIHE hopMy HuMHIpa. Paguyc ocHo-
BaHUS paBeH 2,5 M, Bbicota 10M. Cronbko OyaeT u3pacxooBaHO 0aHOK KPacKH Be-
coMm 25 kr, eciu pacxon kpacku Ha 1 m* -220 T, a MPOM3BOACTBEHHLIC MTOTEPH CO-

ctaBisioT 1,8%.
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20. Kyua necka nmeet popMy KoHyca, 00pa3yrolias KOTOporo paBHa 12 M, a paauyc
ocHoBaHus 6,4 M. CKOJNBKO pelCcOB JIOJDKEH clenaTh JBaJLaTUTOHHBIN caMocBal,
4TOOBI IIepeBe3TH 3Ty Kyuy? [TnotHOCTh Mecka 1600 kr/m®.

21. Tlox HEdTEXpaHWIUIIE BRIPHIIN KOTIOBAH, MMEIOIHNA (HOpMY MIJIUHIPA, Y KOTO-
poro aumametp paeH 30 m, a BeicoTa 1,6 M. CkoJbKO KyOOB 3eMJIM BBIHYTO Ha I10-
BEepXHOCTH? CKOJIBKO HAJIO CAENaTh PECOB IPY30BUKY, €CIIU OH 3a PEHC MOXKET BbI-
BE3TH 25 KyOOB 3eMJIH.

22. Herexpanunuiie uMmeeT (GpopMmy LUCTEpHBI, auameTpoM 20M, BbicoTol 18M.
CKOJBKO KpacKu Ha/lo, YTOOBI MOKPACUTh LIUCTEPHY C HAPYKHON OGOKOBOM CTOPOHBI,
ecnu pacxon kpacku Ha 1 m* - 215m*/r, a MpOW3BOACTBEHHBIC TOTEPH COCTABISIOT

1,6%.

23. Ilox HedTeXpaHUIUIIE BHIPHLIN KOTIOBAH, UMEIOIINKA (HOpMY HHIUHIPA, Y KOTO-
poro nuametp paBeH 32 M, a BbicoTa 1,2 M. CKOJIbKO KyOOB 3€MJIM BBIHYTO Ha MO-
BEpXHOCTH? CKOJIBKO HAJO CAENaTh PEMCOB IPY30BUKY, €CIIA OH 34 PEMC MOXKET BBI-
Be3TH 18 KyOOB 3eMIIH.

24. TpeOyetcs mokpacuTh 12 mucTepH, uMeromux Gopmy munuHapa. Pagnyc ocHo-
BaHus paBeH 1,6 M, BeicoTa 7M. CKOJIBKO OYJIET U3pacxo/I0BaHO OAHOK KPAaCKH BECOM
5 kr, eciu pacxon Kpacku Ha 1 M -250 T, a IPOU3BOACTBEHHBIC MTOTEPH COCTABIISIOT

1,4%.

25. Kyua meOHs umeet ¢hopMmy KoHyca, oOpasyroiias KOTOporo paBHa 15 m, a nua-
MeTp ocHoBaHUsl 16,5M. CKOJBKO peWcOB MODKEH CAeNaTh JABAIIATUISTATOHHBINA
caMocCBaJI, 4To0bI TiepeBe3TH 3Ty Kyuy? [TnotHOCTh 1m1eOHs 2200 kr/m®.

26. ITox HedTexpaHWIHIE BHIPBHUIM KOTJIOBAH, UMEIOMUNA (HOpPMY MPAMOYTOJIBHOTO
napajuiesienuneaa, y KoToporo CTOpOHbI OCHOBaHHMS paBHbI 12M u 6M, a BeicoTa 1,4M.
CkoJbKO KyOOB 3€MJIM BBIHYTO Ha TMOBEPXHOCTH? CKOJBKO HAJ0 CHENAaTh PEMCOB
TPY30BHKY, €CJIM OH 3a pelic MOXKET BhIBE3TH 18 KyOOB 3eMIu.

217. TpeOyetcst mokpacuth 12 1py0, anmunHoit 20M, paguyc KOTOPHIX paBeH 52 MM.
CkoJbKOo OyJIeT u3pacxo0BaHO OAHOK KPACKW BECOM 25 KT, €ClIM PacXoj] Kpacku Ha
1r*- 230r, a IPOM3BOICTBCHHBIC MOTEPH COCTABIAIOT 1,6%.

28. Kyua rpynTa umeer ¢opmy KoHyca, oOpasyrolias KOToOporo paBHa 16m, a nua-
MeTp ocHoBaHUsl 78aM. CKOJBKO PEHCOB NOJKEH CAENaTh JBAJUATUTOHHBIA camo-
cBaJ1, YTOOBI nepeBe3Tr ATy Kyuy? [InoTHOoCTh TpyHTa 1800 KI/M.

29. Tlox HedTeXpaHUIUIIE BRIPHLIN KOTIOBAH, UMEIOIINKA (HOpMY IHJIUHIPA, Y KOTO-

poro aumameTp paBeH 22 M, a BeicoTa 1,8 M. CkoJbkO KyOOB 3€MJIM BBIHYTO Ha TO-

BepxXHOCThH? CKOJIBKO HaJ0 CIIeNaTh PEHCOB TPY30BUKY, €CJIM OH 332 PEUC MOXKET BbI-

Be3TH 18 KyOOB 3eMIIH.

30. Tpebyetcs nmokpacuth 20 nuUcTepH, UMEOMKX GopMy HUIMHApPA. Paguyc ocHo-

BaHMs paBeH 2,4 M, BeicoTa 11m. CkoyibKO OyJeT M3pacxo0BaHO OAHOK KpPacKH Be-
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coMm 15 kr, ecnu pacxon kpacku Ha 1 m* -220 T, a MPOM3BOACTBEHHBIC MTOTEPH CO-
craBistoT 1,8%.

3aganue Ne 2. Haiitu npenen gyHkoum.

BapUaHT

1. i 6X° +13X+7 mpu a) x, =-2; 0) x, =co;
x>% 3x? +8x+5

2. lim 2x% +x-3 npu a) x, =-1; 0) x, =1;
x>% 3x2 +4x -7

3. jim X +5x-8 mpu a) x, =-2; 0) x, =,
x>% 2x% +3x—25

4, i 7X° +26x-8 npu a) x, =-3; 0) x, =—4;
x>% 2X% +x—28

5. i 2X° +15X+25 mpu a) x, =-5; 0) x, =0,
x>% X3 +15x +50

6. i 3 ~14x+8 npu a) X, =2; 0) x, =4,
% X% —Tx—4

7. i 3 +11x+10 npu a) X, =-3; 0) x, =,
x>% 2X% +5x+2

8. i 2X° +5x =3 mpu a) x, =3; 0) x, =-3;
x>% X2 +5x+6

9. . mpu a) x, =-2; 6) x, =0,
x>% 2X2—x—6

10. i 2x°—5x-3 npu a) x, =2; 0) x, =3;
% 3x2 — 4x —15

11| | 5x°+23x-17 mpu a) x, =-2; 6) x, =0,
x>% X% +8x+15

12. i 6x2 +13x +7 npu a) x, =3; 0) x, =-1;
x>% 3x% +8x+5

13. i 4X° 47X =2 mpu a) x, =1; 0) x, =,
x->% 2X% +x—6

14. | . 9x*+6x-15 mpu a) x, =-5; 0) x, =1;
%, 3x% —Tx+4

15. | . 8x*+13x-9 mpu a) x, =-2; 0) x, =,
x>% — X2 +8x+1

16. i 3x? +11x +8 npu a) x, =4; 0) x, =-1;
x>% 5x% +14x +9

17. ) x3 -1 npu a) X, =1; 0) x, =o;
lim —————— ° °
x=% X? —x“+x-1

18. | L X 43x°+7 mpu a) x, =-2;6) x, =-1;
x>% 3x* + x3 — 2x2

19. | . 2x*-3x-5 npu a) X, =—1; 0) x, =,
x>% XZ-—x—2

22




20. | . 9 +13x npu a) x, =—3; 0) x, =o;
x->x 5x2 +8x* +5

21. . mpu a) x, =2; 0) x, =-1;
x>% 2x? —3x -5

22. | . 2x°-15x+25 npu a) X, =4; 0) X, =,
%, x%—-15+50

23. i 7X° —26x-8 npu a) x, =2; 0) x, =4,
x>% 2x% —x—28

24. | . 4x* +25x+25 mpu a) x, =-2; 0) x, =-5;
x>x, 2x2 +15x + 25

25. i 3% +14x+8 npu a) x, =—3; 0) x, =o;
x>x 2X2 +Tx—4

26. lim X3 —27 npu a) x,=-2; 0) x, =3
x>% X2 —Tx+12

27. | o 9X 4 2x-T npu a) x, =—6; 0) x, =,
x=>%  3X+8

28. i 4x% —3x+7 mpu a) x, =—1; 0) x, =-3;
x>% 3x* —2x+5

29. Iimx2—9x+8 npu a) X, =6; 0) x, =1;
x>%  3x2 -3

30. i 6x2 +3X+9 npu a) X, =—2; 0) x, =,
x>% 3x% +8x—5

3aganue Ne 3. Pemunth cucreMy ypaBHEHHUI.

Ne Bapnan- Ne Bapu-
Ta aHra
1. 3x-5y+z=1 2. x-2y+z2=4
2x+y—-1=-2 2X+y-2=0
X—y-z=-1 X—5y—-z=5
3. x—2y+z=1 4, x—2y+2=0
2X+y—-2=4 2X+y—-2=2
X—95y—-z=-4 X—-5y—-z=-5
5. 3x-5y—-z=-14 6. xX—2y+1=-2
2x+y-2z=1 2X+y—-z2=4
X—-y—-z=-5 X-5y—-z=-3
1. 3x-5y+z2=5 8. x—2y+z=1
x—y=1 2X+y—-2=4
X—-y-z=-1 X—5y—2z=-4
Q. x—2y+z=-2 10. 3x-5y+z=3
2X+y—-2=3 2x+y=2
X-5y-z=-10 X-y+z=3
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11. xX—2y+1=2 12. x-2y+z=-1
2X+Yy—-2=56 2X+y—-2=5
X—-5y—-z=-3 X—-5y—-z=-9

13. 3x-5y+z=4 14, x—2y+z=1
2x+y—-2=1 2X+y—-2=4
X-y-z=0 X—-5y—-z=-4

15. x—-2y+z=-3 16. 2X+3y-2z=7
2X+y—z2=17 4x-2y+z=1
X-5y—z=-7 X—3y+4z=-6

17. xX—-2y+1=-2 18. x—-2y+1=2
2X+y—2=-2 2X+y—-2=6
X=5y—-z=-7 X—-5y—-z=-3

19. 3x-5y+z2=-7 20. 3x-5y+z=5
2x+y—-71=-2 2x+y—-7=56
X—y-z=-3 x—y-z=1

21. 3x-5y+z=-7 22. 3x-5y+z=-9
2x+y—-72=-2 2x+y=2
X—y—-7=-3 X+y+2=3

23. x—2y+2=0 24. xX—2y+1=-2
2X+y—-2=2 2X+y—-z2=4
X—5y—-z=-5 X—5y—-z=-3

25. 3x-5y+z=0 26. 3x-5y+z=-12
2x+y—-2=1 2x+y—-2=-1
X—y—-2=-2 X—y—-2=-4

217. 3x—-5y+2=-6 28. 3x-5y-z=1
2x+y—-72=-3 Ax+y=4
X—y-2=-4 x—2y-z=-1

29. x—2y+z7=4 30. x—2y+z7=4
2x+y—-z=10 2x+y—-2=10
X-=5y-z=-1 X-5y-z=-1

3ananue Ne 4. Pemnth 3aja4y (HOMEp 3ajlaud COOTBETCTBYET HOMEPY BapHaHTa
KOHTPOJILHOM paboThI).

1. 3aKkoH NPSIMOJUHEHHOTO IBM)KCHHUS Teja 3ajJaH ypaBHEHHEM s(t) =—t°+3t* +10m.
Haiitn MakcuManbHyIO0 CKOPOCTh IBHUKEHUS TEJIA.

1.2
2. 3aBUCUMOCTb TEMIIEPATYPHI TEJIA OT BPEMEHU 3a/laHa YpaBHEHUEM T = Et —2t+3.

C Kakol CKOpOCTBIO HarpeBaeTcs TENO B MOMEHT BpeMeHn 1T=10c¢?
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3. OmHO W3 Tenm MABWXKETCA MO 3aKkoHy S=t°+t>-27tM, a JOpyroe 1Mo 3aKOHY
S =t* +10M. Omnpenenure MOMEHT, KOTJIa CKOPOCTH STHX TeJl OKaXKYTCsl PABHBIMH.

4. 3akoH JBFWDKCHHS TeNa 3aJaH ypaBHeHHEM s(t) = 2t° —12t* —12u. B kakoit MOMeHT
BPEMEHH CKOPOCTh JBUKEHUS TeJla OyAeT MUHUMAIbHOM?

5. 3aBUCHMOCTH TeMIIEpaTyphl TeJia OT BPEMEHHU 3ajJjaHa ypaBHEHHEM T =6t° —t+3.
C Kako#l CKOpOCTBIO HarpeBaeTcs TeI0 B MOMEHT BpeMeHu T=10c?

6. JIBa Tena IBHXKYTCS MPSMOJIMHEHHO: OJHO TI0 3aKOHY S =3t° + 2t* —81t, Apyroe 1o

3aKOHY S =2t +1. OnpeaeauTe MOMEHT, KOTJa CKOPOCTH 3THUX Tell OKaXyTCs paB-
HBIMH.

7. 3akoH IBW)KCHHS Teja 3aJaH ypaBHEHHEM s(t) =t* —24t*+29,. B kakoii MOMeEHT
BPEMEHH CKOPOCTh JABMKEHHUSI Tesa OyAeT MUHUMAaIbHas?

8. 3aBHCHMOCTBH TEMIICPATyphl TeJIa OT BPEMCHH 3a/1aHa YPaBHCHHEM T = 4t° —4t +3,
C KaKol CKOPOCTBIO HATPEBAETCS TEJIO B MOMEHT BpeMeHu t =10c¢?

9. OmHO W3 Tenm JABIKETCS MO 3aKOHYy S=2t°-t>-7M, a JIpyroe mo 3aKOoHYy
S =5t? + 6M. OnpenenanTe MOMEHT, KOTJIa CKOPOCTH THX TeJl OKaXKYTCsl paBHBIMH.

10. 3akoH IBMKCHHS Telia 3alaH ypaBHeHUEM s(t) =t°—3t* +40m. B kakoil MOMEHT
BPEMEHHU CKOPOCTh JIBUKCHHUS Telia Oy1eT MUHUMAIbHOM?

11. 3akOH TPSAMOJIIMHEHHOTO NBIKEHUS Tella 3aJaH ypaBHEHHeM s(t) = 2t° —30t* +1u.
Haiitn MuHIManbHYIO0 CKOPOCTH JBHKEHUS TENA.

12. 3aBucuMoOCTh ~ TeMIepaTypbl Tela OT BpPEMEHHM 3aJaHa  ypaBHEHUEM

1 o
T= Zt4 —2t° +3. C KaKoi CKOPOCTBIO HAIPEBACTCS TEJIO B MOMEHT BpeMenu T=4¢?

13. OgHO W3 Tenm JABKETCS IO 3aKOHY S=t°+5t°—-48tM, a JIpyroe mo 3aKOHY
S =5t? + 6M. OnpenenanTe MOMEHT, KOTJIa CKOPOCTH THX TeJl OKaXKYTCsl PaBHBIMH.

14. 3akoH ABWKEHUS Teja 3aJaH ypaBHEHHEM s(t) =5t° —30t* +67M. B kakoit MOMEHT
BPEMEHH CKOPOCTbH JBIKEHHS Telia OyJeT MUHUMAIIbHOM?

15. 3aBHCHMOCTD TEMIIEpaTyphl Teja OT BpEMEHH 3ajaHa ypaBHeHHeM T =3t* — 2t +3.
C Kakoil CKOpOCThIO HarpeBaeTcs TeJNO B MOMEHT BpeMenu T=10c¢?

16. /IBa Tena ABMOKYTCS MPSMOJIMHEHHO: OJTHO IO 3aKOHY S = 3t° +3t* — 24t , npyroe 1o
3akoHy S =3t’ +1. OnpeaenuTe MOMEHT, KOTJIa CKOPOCTH 3TUX TEJ OKaKYTCS PaBHBI-
MH.

17. 3akoH NBWXKCHHS Teja 3aJlaH ypaBHEHHEM s(t) =—2t° +18t*+7u. B kakoii MOMEHT
BPEMEHH CKOPOCTh JIBIKCHHS Telia OyeT MaKCHMATbHOW?
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18. 3aBucuMOCTh TeMIiepaTyphsl Tella OT BPEMEHHU 3a/1aHa YpaBHEHHEM T = 2t* —4t+9.
C kako# CKOpOCThIO HArpeBaeTcs TEJI0 B MOMEHT BpeMeHu t =5¢?

19. OmHo W3 Tenm NBIKETCS MO 3aKOHy S=2t°-5t°-7M, a Apyroe Mo 3aKOHY
S =t* +6M. Onpenenure MOMEHT, KOTJIa CKOPOCTH 3THX TeJl OKaXKYTCsl PaBHBIMH.

20. 3aK0oH JIBWKCHHUS Tela 3aJlaH ypaBHCHHEM s(t) =t° —9t* +56,. B kakoii MOMEHT
BPEMEHU CKOPOCTh JABMKEHHUS Tea Oy 1eT MUHUMAaIbHON ?

21. 3akoH TPSIMOJMHEHHOTO JBW)KCHHS Teja 3aJaH ypaBHEHHEM s(t) = 2t° —12t°.
HaiiTn MUHUMAaIbHYIO CKOPOCTh JIBUKECHUS TEJa.

22. 3aBUCUMOCTb TEMIIEPATYPHI T€JIa OT BPEMEHU 3a/laHa YpaBHEHUEM T = %tz —2t+3.

C kako# CKOpOCTBIO HarpeBaeTcs TeJI0 B MOMEHT BpeMeHu T=8c?

23. OnHO W3 TeN JBWXKETCSA IO 3aKOHy S=t’+t*>-75tM, a Jpyroe Mo 3aKOHY
S =t* +10 M. OmnpeenuTe MOMEHT, KOT/Ia CKOPOCTH 3THX TeJl OKaKYTCS paBHBIMHU.

24. 3aKoH IBWKEHUS Tella 3aJaH ypaBHeHHeM s(t) =5t° —15t° +20. B kakoil MOMeHT
BPEMEHHU CKOPOCTb JIBHXKEHHS TeJla Oy1eT MUHUMAJIbHOM?

25. 3aBUCHMOCTH TeMITEpaTyphl Tea OT BPEMEHH 3aJlaHa ypaBHEHUEM T =6t —2t +7.
C KaKoM CKOPOCTBIO HArPEBAETCS TE€JIO B MOMEHT BpeMeHu T=3c?

26. JIBa Tena ABMXKYTCS MPSIMOJIMHEHHO: OJTHO 110 3aKOHY S =t° —16t* —27, Apyroe 1o
3akOHY S =2t +1. OnpeaeauTe MOMEHT, KOTJa CKOPOCTH 3THUX TeJl OKaXyTCs paB-
HBIMHU.

27.3aKOH JIBW)KCHHUS Tella 3ajaH ypaBHeHHEM s(t) =—t* +8t°+20m. B kakoil MOMEHT
BPEMEHU CKOPOCTh JIBUIKEHHUS Tella OyJeT MaKCUMaJIbHOW?

28. 3aBUCHMOCTh TEMIIEpaTyphl Tejla OT BPEMEHU 3a/1aHa ypaBHEHUEM T =4t° —t+3.
C KaKol CKOPOCTBIO HArPEBAETCA TEJIO B MOMEHT BpeMeHU t =4c¢?

29. OqHO W3 TeNl JABIKETCS MO 3aKOHy S=2t°+t°-6tM, a JOpyroe Mo 3aKOHY
S =t? + 6 M. OnpeennTe MOMEHT, KOTJIa CKOPOCTH THX TeJl OKaXKYTCsl PaBHBIMH.

30. 3akoH JBWKEHUS Teja 3a1aH ypaBHeHHeM s(t) =t° —3t> +9. B kakoii MOMeHT Bpe-
MEHH CKOPOCTh JBM)KCHUS Tea OyIeT MUHUMAIIbHOW?

3ananue Ne 5. BpluMciauTh omnpeeieHHbI MHTErpaj ¢ MOMOIIbI0 YKA3aHHOI
dopmyabl (HOMep 3aaHHs COOTBETCTBYET HOMEPY BapuMaHTa KOHTPOJBHOH pabo-
ThI).

. 5
1. BpluuCIUTh ONpeeNeHHbIH UHTETPal y =-—C MOMOIIbI0 (POPMYJIBI Tpaneuu Ha
X

npomexyTke [5;6], ecam mar h=0.2.
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2. BbIUKCINTD ONMpPEAEICHHBIH HHTErPpal y = % ¢ mOMOIIIbI0 (popmysel CHMIICOHA Ha
npoMeskyTke [2;3], ecnu mar h=0.125.

3. BBIUUCIHTH ONPEIAEICHHBIA HHTETPAT ¥ =gc IOMOIIBIO (HOPMYIT TIPSIMOYTOJIBHH-
KOB Ha MPOMEKYTKE [4;5], ecin mar h=0.2.

4. BBIYMCIUTE ONpPEIEIECHHBIN HHTETPAN y =§c HOMOIIBIO (POPMYJIBI TPANlCUK Ha
npoMexyTke[3;4], ecu mrar h=0.2.

5. BBIUHCIHTH ONpPE/ETICHHBIA HHTErpal y = % C MOMOIIIBI0 (popmysiel CHMIICOHA Ha
npoMeskyTke [4;5], ecnu mar h=0.125.

6. BbIUMCINTH ONpeIe/ICHHBIM HHTErpall y = g C MTOMOIIBIO (POPMYJI IIPSIMOYTOJIBHH-
KOB Ha MpOMeKyTKe [2;3], ecim miar h=0.2.

7. BbIUHCINTH ONpEICICHHBII HHTErpal y =§c MIOMOIIBIO (POPMYJIBI TPANICIIUH Ha
npomexyTke[2;3], ecru mrar h=0.2.

8. BrruucauTh onpeneneHHbIN HHTETPalI y = % ¢ nmomoibo Gpopmynsl CUMIICOHA Ha
poMexyTKe [3;4], ecm mrar h=0.125.

9. BBIYHCIUTH ONMpEICIICHHBIN MHTErpal y =§c IOMOIIBI0 (POPMYJT TIPSIMOYTOJTb-
HUKOB Ha MPOMEXYTKe [2;3], ecm miar h=0.2.

10. BeruncnuTh onpeeaecHHbI HHTEeTpail y :gc MTOMOIIBI0 (POPMYJIBI Tpameluyu Ha
npoMesxyTKe [3;4], ecim nar h=0.2.

11. BeluucnuTh onpeaeaeHHbI UHTEeTpal y =gc MOMOIILI0 (OPMYJIBI Tpameuuu Ha
npomexyTke [3;4], ecu mrar h=0.2.

12. BeIUHCIIUTh ONIPEICIICHHBIM HHTETpal y = % ¢ moMoIbio Gopmyasl CUMIICOHA Ha
npoMexyTke[3;4], eciu mar h=0.125.

13. BBIYMCIIUTD ONpPEAENICHHBIN HHTErPal y =§c IIOMOLIBIO (POPMYIT IPAMOYTOIBHH-
KOB Ha IpOMexXyTKe [2;3], ecm mar h=0.2.

14. BbIYuCIIUTh ONpeaeeHHbIA HHTErpal y =%c MIOMOIIBIO (POPMYJIBI TPACIIUK Ha
npoMexyTke[6;7], eciu mar h=0.2.

15. BeluncnuTh onpeiesieHHbIM HHTETpal y = % ¢ nmomoibio Gopmynsl CUMIICOHA Ha
npomexyTke [3;4], ecu mar h=0.125.

16. BbIuuciuThb Onpe/Ie/IeHHbI HHTErpall y = S C MTOMOIIBIO (POPMYJT IPSIMOYTOJIBHH-

KOB Ha TIpoMexyTKe [3;4], eciu miar h=0.2.
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17. BoruuciauTh ornpeneneHHbId UHTerpai y =%c HOMOIIBI0 (OPMYJIBI TpaNey Ha
npomexyTke[3;4], ecu mrar h=0.2.

18. Borunciauth onpeaeneHHblil HHTEerpai y = % ¢ moMomIsio Gopmynbl CUMIICOHA Ha
npoMexyTke [4;5], eciu ar h=0.125.

19. BeaucnuTh onpeneneHHbpId MHTErpail y =§c MOMOIIBIO (POPMYIT TIPSIMOYTOJTh-
HUKOB Ha MPOMEXYTKe [4;5], ecnm miar h=0.2.

20. BoruucnauTh omnpeiesieHHbIM UHTETpa y =§c HOMOIIBI0 (POPMYJTBI Tpareuu Ha
npoMexyTke [4;5], ecru mrar h=0.2.

21. BelYucaUTh OMpENCTICHHBI HHTETPAl y =§c MIOMOIIEI0 (DOPMYJITBI TPATICIIUU HA
npoMexyTke [2;3], ecim miar h=0.2.

22. BeIYMCIUTD ONPEeICHHBIA HHTETPA y = % ¢ moMotIsio Gopmynbl CUMIICOHA Ha
npoMexyTke [4;5], ecru mar h=0.125.

23. BeruuciauTh onpeesieHHbIN HHTETpal y = g C TIOMOIIBI0 (POPMYIT IPSIMOYTOJTEHU-
KOB Ha NpoMexXyTKe [5:6], ecau mar h=0.2.

24. BolYMCIUTD ONPEIETICHHBI WHTETpal y =§c HOMOIIBI0 (POPMYJTIBI TpaNey Ha
npoMexyTke [3;4], ecru mrar h=0.2.

25. Beraucnuth onpeaeneHHbld HHTerpain y = % ¢ nomoIbio Gopmysbel CUMIICOHA Ha
npoMexyTke [2;3], eciu war h=0.125.

26. BerauciauTh onpeeNeHHbIN HHTETpal y = g C TIOMOIIIBI0 (HOPMYIT IPSIMOYTOITHHH-
KOB Ha MPOMeXyTKe [4;5], ecru mrar h=0.2.

2. BeIYMCIHUTD OTNPEICIICHHBIN UHTErpa y :%c MOMOIIBI0 (POPMYJIBI TpameIuu Ha
npoMexyTke [4;5], ecru mrar h=0.2.

28. BBIYMCIHATH OTpeeICHHBIA HHTETPAT y = % ¢ nomoiblo Gopmynsl CuMIiCOHA Ha
npomexytke[6;7], ecnu mar h=0.125.

29. Haiitu ompeneneHHbIN UHTErpan y :gc OMOIIBI0 (HOPMYJT MPSIMOYTOTHLHUKOB
Ha npoMexyTKe [5;6], ecm miar h=0.2.

30. BeluucnuTh onpeaeneHHblid UHTETpall y =§c NOMOIBIO (GOPMYJIbI Tpaneluuu Ha

npoMexyTke [8;9], ecim mrar h=0.2.
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