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1. IEJb U 3AJAYU JUCLUTLINHBI

Henabio n3ydeHus yaeOHOM TUCITUTUINHBI SIBJISICTCS. OCBOSHUE CHCTEMBI 0a30BBIX 3HAHHI,
OTpaXKAIOMIUX BKJIQJ MaTeMaTHKH B (OPMHUPOBAHHWE COBPEMEHHOW HAyYHOW KapTUHBI MHpA,
PoJIb HH(GOPMAITMOHHBIX MTPOIIECCOB B OOIIECTBE, OMOJOTUICCKIX M TEXHUYCCKUX CHCTEMAX;

- (opMupoBaHHE TPEICTABJICHUNA O MaTeMaTHKE KAaK YHHBEPCAJIbHOM S3bIKE HAYKH,
CPEICTBE MOJICITMPOBAHMSI SIBJICHUN U IPOIIECCOB, 00 MICAX U METO/IaX MaTEMAaTUKU;

- pa3BHTHE  JIOTHYECKOTO  MBINUICHHS,  MPOCTPAHCTBEHHOTO  BOOOpaKCHHS,
QITOPUTMUYICCKON KYJIBTYPbI, KPHTHYHOCTH MBINUICHHUS HA YPOBHE, HEOOXOIUMOM ISl OYIyIIeH
npodecCHOHANTBHOM EATETLHOCTH, JIJIS TPOJIOJDKEHHUST 00pa30BaHus U CaMOOOpa30BaHNUS,

- OBJIAJICHWEC MATEMAaTUYCCKUMHU 3HAHUSAMU W yMCHUSMH, HEOOXOJWMBIMU B
MTOBCETHEBHOM JKHM3HM, JUIS U3y4EHUSI CMEKHBIX €CTeCTBEHHO-HAYYHBIX TUCIMIUIMH Ha 0a30BOM
YPOBHE W JIUCIUTUIMH MPOPECCHOHATBHOTO IUKIIA, IS IMOJyIeHUs 00pa3oBaHus B 00JacTsIX, HE
TpeOymuX yriay0JeHHONW MaTeMaTUYeCKON TTOATOTOBKY;

- BOCITUTAaHUE CPEJCTBAMH MATEMATHKH KYJIbTYPHI JHYHOCTH, TIOHUMAHHS 3HAYUMOCTH
MaTeMaTUK{ I HAYYHO-TEXHUYECKOTO IMpOorpecca, OTHOMICHUS K MaTeMaTHKe KaK K 9acTh
0OIIeYeIOBeUeCKON KYJIbTYphl dYepe3 3HAKOMCTBO C WCTOpPHEH pa3BUTHS MAaTEMaTHKH,
SBOJTIOIMEN MaTeMaTUUEeCKIX UIei

3agaum OCBOCHUS y4COHOW NUCIIUIUTAHBIL:

-IIPOYHOE ¥ CO3HATEIHHOE OBJQJCHHWE CTYJICHTAMH 3HAHUSMH ¥  YMEHUSIMH,
HEO0OXOIUMBIMH JJISl U3YYEHUs CTIEUUaIbHBIX JUCIMILINH, Pa3pabOTKH KYPCOBBIX U TUTIIIOMHBIX
MIPOEKTOB, AJIsl IPO(ECCHOHATBHON NEeSITENLHOCTU U MPOJA0JIKEHUS O0yUeHUSI.

-cpopMUpOBATH HaBBbIKU MaTeMaTH4eCKOTo MOJIETTUPOBAHMUS, MPaBUJIbHBIX
MIPE/ICTaBICHHI O CYIIIHOCTH U Cclieln(rUKe MaTeMaTHYeCKUX METOIOB;

-o0ecreunTh MNPUMEHEHHE OCHOBHBIX MaTeMaTUYeCKMX METOJOB TPHU pEIIeHUU
MIPUKJIAIHBIX 33]1a4;

-BOCIIUTHIBATh KYJIbTYPY OOILIECHUS B TPYIOBOM KOJUIEKTHBE, OOIIECTBE;

-pa3BHUBaTh CHOCOOHOCTH CaMOCTOSATENbHO M A(P(EKTUBHO pemarh MpodJieMbl B 00JaCcTH
npodeccuoHaNbHOM J1eATEIbHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

VYyeOnass nucuuiuinHa «MatemaTuka aiareOpa ¥ Hadaja MaTEMaTHYECKOTO aHaJM3a,
rEOMETpHs» BXOJUT B 00IIe00pa3oBaTeNbHBIA UK IUCHUILIMH crneruanbHocth 38.02.01
DOkoHOMHMKa M Oyxranrepckuii yder (mo otpaciam). IIporpamma yueOHOW AUCHUTUIHHBI
«MatemaTHKa» SBJISCTCS YacTbIO OCHOBHOM MPO(ECCHOHAIBLHOM 00pa30oBaTeIbHOM MPOrpaMMBbI
B cootBeTcTBUU ¢ PI'OC no cnenuansroctu CIIO 38.02.01 DxoHOMUKA M OyXranTepckuil ydyer
(o oTpacism).

OcBoeHNe AMCHUIIIMHBI HEOOXOMUMO Ui JajbHEHIIero M3y4eHHs CIeIyIOIINX
JTUCHUIUTMH TpodeccuoHanpHOro nukia: «Marematnka», «OCHOBBI OyXTalaTepCKOrO ydeTay,
«CTaTHCTHKAY.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIJIMHE

[Iporiecc wu3yueHHs JAUCLUIUIMHBI HampaBieH Ha (OPMHpPOBAHME CIEAYIOIMINX
KOMITIETEHIIUH Yy BBIITYCKHHKA.

A) O6mue komnereniuu (OK1-OK9), Bkmtogaromue B cedst ClIoCOOHOCTh:

OK 1. IloHumarp CyIIHOCTh U COLMAIBHYIO 3HAUMMOCTb CBOeW Oyayuieil mpodeccun,
IIPOSIBIIATH K HEW YCTOWYMBBIA UHTEPEC.



OK 2. Opranu3oBbIBaTh COOCTBEHHYIO IESTEIbHOCTb, BHIOMpATh THIIOBBIE METOMBI U
CTOCOOBI BBITIOJIHEHUS TPO(ECCHOHATBHBIX 33/1a4, OLEHUBATh UX APPEKTUBHOCTH U Ka4eCTBO.

OK 3. I[lpunuMath pemeHuss B CTaHAAPTHBIX W HECTAHIAPTHBIX CUTYalUsAX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBiiTh TOMCK M HCHOJb30BaHHE HH(OpMALUHN, HEOOXOIUMOW s
3¢ (GEKTUBHOTO BBITIOJHEHUS MPOPECCHOHATBHBIX 3a/1a4, MPOPECCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHSL.

OK 5. Bnmamerp uWHQOPMAIMOHHOW KyJIbTYpOW, aHAIM3UPOBAaTh W  OIICHUBATH
MH(GOPMAIIHIO C UCIIOJIF30BaHHEM MH(POPMALTMOHHO-KOMMYHUKAIITHOHHBIX TEXHOJIOTHH.

OK 6. PabGorate B KOJUIEKTHBE W B KOoMaHze, 3((eKTHBHO 0O0maThCA C KOJUIEraMw,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK 7. bpatp Ha cebst OTBETCTBEHHOCTh 3a padOTy WIEHOB KOMaH/bI (ITOJAYMHEHHBIX), 32
pe3ysIbTaT BBIOJHEHHS 33 JaHHH.

OK 8. CamocCTOsSITeNbHO OMpenensaTh 3aaadyud MPOPECCHOHATBHOTO M JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCS ~ caMOOOpa30BaHMEM, OCO3HAHHO  IUIAHUPOBAaTh  TIOBBINICHHE
KBaJIN(DUKALIUH.

OK 9. OpueHTHpoBaThCs B YCIOBUSX YaCTOM CMEHBI TEXHOJIOTHI B Mpo¢ecCHOHATbHON
JeSTETbHOCTH.

[IK 1.4. ®opmupoBath OyXraaTepckue MpoBOAKH 0 Y4eTy UMYIIECTBA OPraHU3alluy Ha
OCHOBE paboyero IiaHa CYeTOB OyXraJTepcKOro yyeTa.

B pesynbraTe 0CBOCHUS AUCIUIUTIHBI CTYICHT JOJDKEH

YMeThb!

AJITEBPA:

- BBINOJIHATH apu(METHUECKUE ASHCTBHS HAJl YMCIaMHU, COYETasl YCTHbIE U MHCbMEHHbIE
IIPUEMBl; HAXOAWTb NPUOIMKEHHBbIE 3HAUYEHUs BEJIMYMH U TOIPEIIHOCTU BBIYUCICHHUH
(abcomoTHAs 1 OTHOCUTEIBHAS ); CpaBHUBATH YK CIIOBbIE BhIpakeHus (OK1-OK9);

- HaXOJMUTb 3HAUYEHUS KOPHsl, CTENEHH, JJorapupma, TPUrOHOMETPUYECKUX BBIPAXKEHNUHN Ha
OCHOBE OINpEAETCHUs, MCIOJIb3ysd IpU HEOOXOAMMOCTH HWHCTPYMEHTAIbHbBIE CPEJCTBA;
MOJIb30BAThCS MPUOIMKEHHON OTIEHKOHM TTpH mpakTrdeckux pacuerax (OK1-OK9);

- BBIIOJHATH HIPeoOpa3oBaHUS BBIPAKEHUH, NPUMEHsS (OPMYNbI, CBS3aHHBIE CO
CBOMCTBAMM CTEITEeHEH, Joraprudmos, Tpuronomerpudeckux Gynkmuii (OK1-OK9);

- Ul IPAKTUYECKUX pacueToB 1o GopMmynaM, BKIo4as GopMyisl, CoaepKalie CTeNeH!,
panukanbl, Jorapu(Mel U TPUrOHOMETpUYECKUE (YHKLMHU, UCHONb3Yys HPU HEOOXOAMMOCTU
CIIpaBOYHBIC MaTEepHUasbl U IPOCTEUIITNE BEIYMCIUTENbHBIC YeTpolicTBa (OK1-OK9).

DOYyHKUUM U TPaPUKH:

- BBIYMCIIATh 3HAaY€HUE (QYHKIMHU 110 3aJaHHOMY 3HAUEHUIO apr'yMeHTa IIPH pa3IndHbIX
cnoco6ax 3aganus Gynkuuu (OK1-OK9);

- OIpEeNeNsiTh OCHOBHbIE CBOMCTBA YHUCIOBBIX (DYHKIMHA, WUTIOCTPUPOBATh HMX Ha
rpadukax (OK1-OK9);,

- CTpPOUThb TpaMKH M3Y4EHHBIX (YHKIMHA, WIIIOCTpUPOBaTh NO TpaduKy CBOHCTBA
aneMmenTapubix pynkiuit (OK1-OK9);

- HUCIIOJIb30BaTh MOHATHE (DYHKLUMHU JUI OMMCAHUS U aHaJIM3a 3aBUCHUMOCTEH BEIMYUH
(OK1-0OK9);

- JUIs ONMMCAHUS C MOMOIIBI0 (YHKIUH pa3iMyHBIX 3aBHCUMOCTEH, MPEICTaBICHUS HUX
rpaduydecku, uarepnperanuu rpagpukos (OK1-OK9).

Hayana MaTeMaTH4ecKoro aHaan3a:

- HaXOJMUTh MPOU3BOHBIE 37eMeHTapHbIX QyHKIHil (OK1-OK9);

- HCII0JIb30BaTh NMPOU3BOAHYIO JUIS U3Y4YE€HUS! CBOMCTB (DYHKUMH U NOCTPOCHUS I'paUKOB
(OK1-0OK9);

- OPUMEHSTHh NPOM3BOJHYIO Ul TNPOBEJIEHHS NPUOIMKEHHBIX BBIYUCICHHH, pelaTh
3ajauydl MPHUKJIAHOTO XapakTepa Ha HAaxOXKJEHHE HauOOJBIIEro W HAaMMEHBILIET0 3HAUYCHHS
(OK1-0OK9),



- BBIUUCIATH B TMPOCTEHIIMX CIIy4asX IUIOMIATd U OOBEMBI C UCIHOJIB30BAHUEM
onpenenenHoro uurterpaia (OK1-OK9);

- JUIA pelleHUs NPUKIAJHBIX 3aJa4, B TOM YHCIIE COLMAIBHO-PKOHOMUYECKUX U
(bu3nuecKrX, Ha HANOOJBIINE U HAUMEHBIIINE 3HAYCHUS, HA HAXOXKJCHUE CKOPOCTH M YCKOPEHUS
(OK1-OK9).

YpaBHeHus1 1 HEpaBEHCTBA

- pemaTh palMoOHAJIbHBIC, TOKA3aTeNbHBbIE, JIOTapU(MUUECKUE, TPUTOHOMETPHUECKHE
YpaBHEHUs, CBOJSIIMECS K JIMHEWHBIM W KBaJpaTHBIM, a TAKKE AHAJIOTMYHBIE HEPABEHCTBA U
cucremsl (OK1-OK9);

- HCTIOJIB30BaTh IpadMuecKuii MeTo 1 perieHus ypasHeHnit u HepaseHCTB (OK1-OK9);

- n300pakaTh Ha KOOPJMHATHOM TUIOCKOCTH PEUICHUS! YPAaBHEHHIA, HEPABEHCTB U CUCTEM
¢ neymst HeusBecTHBIME (OK1-OKD9);

- COCTaBIIsAITh M pEIIaTh YPaBHEHHS W HEPABEHCTBA, CBSI3bIBAIOIINE HEWU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIe MPUKIaAHbIX) 3a1a4ax (OK1-0OK9).

- ISl IOCTPOEHUS M HCCieloBaHus npocTeinx MatemaTruaeckux mojeneid (OK1-OK9).

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM:

- pemath MpocTede KOMOWHATOpHBIE 3ajjaud METOJOM Iepedopa, a Takxke C
ucrnoJib30BaHueM u3BecTHoIX popmyn (OK1-OK9);

- BBIYHCIIATH B MPOCTEHIINX CIy4asiX BEPOSITHOCTH COOBITUI Ha OCHOBE MOJICUETa YnCiIa
ucxonos (OK1-OK9);

- JUIA aHalii3a PEeabHBIX YHCJIOBBIX JaHHBIX, MPEJICTABICHHBIX B BHJIE TUATPAMM,
rpaduxos (OK1-OKD9);

- a"Hanu3a uHbopMmalun craructuiyeckoro xapakrepa (OK1-OK9).

IF'EOMETPUS:

- pacmo3HaBaTh Ha YepTekax M MOJENSIX MPOCTPAHCTBEHHbIE (OPMbI; COOTHOCHUTH
TpexXMepHBbIe 00BEKTHI C UX onucaHusIMu, u3oopaxenusmu (OK1-OK9);

- ONWChIBaThb  B3aMMHOE  pACIOJIOKEHHWE  MPSAMBIX M IUIOCKOCTEl B
MPOCTPAHCTBE, APT'YMEHTUPOBATh CBOU CyXIeHHs 00 3ToM pacrnosioxenun (OK1-OK9);

- aHAJIM3UPOBATh B MPOCTEHIIMX CIy4asX B3aUMHOE pacIHoOJIO)KeHHEe OOBeKTa B
npoctpancte (OK1-OK9);

- n300pakaTb OCHOBHBIE MHOTOTPAHHUKH M KpYTJbl€ TENa; BBIMOJHATH YEPTEKH IO
ycinosusM 3a1ad (OK1-OK9);

- CTPOUTBH MIpOCTeHIne ceueHus Kyoa, mpusmsl, mupamusl (OK1-OK9);

- pewaTh IUIAHUMETPUYECKWE U TMPOCTEUIINE CTepEOMETpHUYEcCKHe 3aJadyd  Ha
Hax0KJICHUE TEOMETPUUYECKUX BEJTUYMH (JIJTMH, YIIIOB, momasei, oobemoB) (OK1-OK9);

- UCIOJB30BaTh MPH PEHICHUH CTEPEOMETPHUECKUX 3ajau MJIaHUMETpudeckue (akThl U
Meto sl (OK1-OK9);

- MPOBOJUTH JI0Ka3aTeJIbHbIe paccykaeHus B xoze pemienus 3anau (OK1-OK9);

- JUIsl MCCTieIoBaHus (MOJEIMPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTYallUd HA OCHOBE
u3y4eHHbIX (hopmyi u cBoicTB puryp (OK1-OK9);

- BBIYHCIICHUS OOBEMOB U IUIOIIAJCH TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MPH
pEelIeHUH TPAKTUYECKUX 3a/]ad, UCHONb3ysl TMpH HEOOXOAMMOCTH  CIPABOYHUKU U
BbIuncinuTenbHble yerpoiictBa (OK1-OK9).

- HCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOMN JAeATEeIHbHOCTH U
noBceaHeBHOM xu3HA (OK1-OK9)

3HATh:

- 3HaYeHUEe MaTeMaTHYeCKOW HayKH JUIs pelleHus 3a7ad, BO3HUKAIOIIUX B TEOPUH U
MIPAKTUKE; ITUPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTh MIPUMEHEHUS MaTEeMaTHIECKIX METOI0B K
aHaJIM3y U MCCIIeI0BaHMIO MIPOIIECCOB U sIBJIeHUH B pupoe u obduiectse (OK1-OK9);

- 3HAUYCHHWE TPAKTUKH M BOMPOCOB, BO3HUKAIOIIUX B CaMOWl MareMaTHKe s
dbopMHUpOBaHHST M Pa3BUTHS MATEMAaTUYECKOW HAyKH; WCTOPUIO Pa3BUTHUS TIOHATHUS 4YHCIA,
CO3JaHMSI MAaTEMATHYEeCKOTO aHAIM3a, BOSHUKHOBEHUS U pazButus reomerpun (OK1-OK9);
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- YHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTHKH MaTeMaTHYECKUX paCCYyKICHHH, HX
MIPUMEHUMOCTB BO Bcex o0racTsax yenoBeueckoit aearenpbHoctu (OK1-OK9);

- BEpOSITHOCTHBIN XapakTep pa3auydHbIX IIpoleccoB okpyxatomniero mupa (OK1-OKO9).

BJIaJIeTh: HaBbIKaMu peleHus npukiaaanbix 3anad (OK1-OK9).

4. COAEP) KAHUE PA3JIEJOB U TEM JUCHUIIJINH

Paznen 1.PazBuTHe NOHATHS 0 YHCIIe.

Tema 1.1. UcTopusi pa3BUTHS NOHATHUS YHCJIA.

Conep:xanue MaTtematnka B HayKe, TEXHHKE, OSKOHOMHUKE, HH(POPMAITMOHHBIX
TEXHOJIOTUSIX M IMpaKkTU4YEeCKOW pestenpbHOCTU. llenn m 3agaum u3ydeHuss MaTeMaTHKd B
YUPEXKJEHUSAX CpeqHero mnpodeccruoHanbHoro obOpazoBanus. Harypanbuble uucna. Llensie u
pauroHalbHbIE YKcia. JleMCTBUTENbHBIE YHCIIA.

Tema 1.2. Ilpuéan:xeHHbIEe BHIYUCICHHS.

Coaep:xkanue [Ipubmmkennple BbruncieHus. [IpuOnmkeHHOoe 3HAaYEHHE BEIUYMHBI U
MOTPEIIHOCTH MPUOTUKEHUH.

Paznen 2.®yHKI UM, MX CBOIiCTBA U TPauKH

Tema 2.1 ®yuxkuuu. I'papuk pyHkumnu.

Conep:xanue. YucnoBas ¢ynkmus. OOnacTh oOmpeaeneHus W MHOXKECTBO
3HaueHu @yHkuunu. ['padux ¢yukuun. Iloctpoenune rpadukoB GyHKIUMHE, 3alaHHBIX
pa3IMYHBIMU CIIOCOOaMHU.

Tema 2.2 CBoiicTBa (yHKIIHM.

Coaep:xkanue. CpoiicTBa  (QYHKUMU: MOHOTOHHOCTb, YE€THOCTb,  HEYETHOCTb,
OTPaHUYEHHOCTh, MEPUOAUYHOCTh. [IpoMexyTku Bo3pacTaHuss M yObiBaHus. ['paduueckas
untepnpetanus. Ilpumepsl (QyHKIMOHANBHBIX 3aBUCUMOCTEH B pealbHBIX Mpolleccax U
SIBIICHUSX.

Tema 2.3 O0OpaTHbI€e U CJIOKHBbIE PYHKIIMH

Conepxanue. OOparasie ¢yHkuuu. ['padux oOpartHO¥ (yHKIMH. ApudMeTHyecKue
neiictBus Haa Gyakuusamu. CrnoskHas GyHKIUsS (KOMITO3HITHS).

Tema 2.4 MHccaenoBanme GyHKIUI U MOCTPOeHNE IPaPUKOB.

Coaep:xanue. Cxema uccieoBaHus PYHKIUU U TOCTPOEHUE rPaprKOB.

Pa3nesa 3. OCHOBBI TPUTOHOMETPHU.

Tema 3.1 Tpuronomerpudyeckue PyHKIMHA YUCJIOBOI0 apryMeHTa.

Conep:xxanue. Pagumannas Mepa yrna. BpamarensHoe auxenue. CHHYC, KOCHUHYC,
TaHT'€HC U KOTAHT€HC YHCIa.

Tema 3.2 OcHoBHBbIE GOPMYJIBI TPUTOHOMETPHH.

Coaepxxkanue OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA U UX MPUMEHEHHE
JUI IpeoOpa30BaHUs BEIPAKEHUI.

Tema 3.3 ®opmyabl npuBeleHUs] U HX NPUMEHEHHE Ui NpPeoOdpa3oBaHUA
BbIpasKeHU i

Coaep:xkanue. BriBenenue  ¢dopmyn  npuBegenus.  Dopmynbl  TpHUBEACHUS.
Hcnonb3oBanue GopMyl IpUBEIEHUS 115 IPeoOpa30BaHMs TPUTOHOMETPUUYECKUX BBIPAYKEHHH.

Tema 3.4. ®opMyJbl CyMMBbI, Pa3HOCTH APIYMEHTOB, JABOWHOr0 aprymMeHTa M HX
NpUMeHeHHe 1JIsl TPeo0pa3oBaHMusA BbIPAKEHHIA.

Coaepsxkanue. PopMyiibl CyMMBI U Pa3HOCTH I CHHYCA, KOCUHYCA, TAHI'€HCA, JBOMHOTO
apryMeHTa JJisi CHHyca U KOCUHYCa M UX IPUMEHEHHE U1 IpeoOpa30BaHuUs BbIPAXK EHUIL.

Tema 3.5. I'paduku U CBOMCTBAa TPUTOHOMETPHYCCKHUX (DYHKIMH.

Copep:xanue. 3HaueHMs TpUroHoMeTpuueckux ¢yHkuui. Ilepumonuueckue GyHKIUH.
CBoiicTBa U rpadUKu TPUTOHOMETPUUIECKUX (DYHKITHIA

Tema 3.6. O0paTHble TPUrOHOMeTpHYecKHe (PyHKIMHU

Copep:xanue. OnpezaeneHrue 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKITHIA.

Tema 3.7. Ilpocreiiine TPUTOHOMETPUYECKHE YPABHEHHS.
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Coaepskanue. [Ipocreiinine TpuroHoMeTpuuecKkue ypaBHeHUs. POpMyIIbl ISl peLICHUS
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHECHUM.

Tema 3.8. Cnnoco0b! penieHusi TPUTOHOMETPHYECKHX YPABHEHMIA.

Conep:xxanue. CriocoObl pemieHUs TPUTOHOMETPUYECKHX YypaBHeHHWil. Pemenwue
TPUTOHOMETPUUECKUX HEPABEHCTB, CUCTEM TPUTOHOMETPUUYECKUX YPABHEHUH.

Paznen 4. IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE

Tema 4.1 AKCMOMBI CTepeOMeTPHHU U CJIEACTBHA U3 HUX.

Coaepikanue AKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX

Tema 4.2. IlapaniejlbHOCTh B IPOCTPAHCTBeE.

Conepxanue. IlapamienbHOCTh  HPSAMBIX, TOpsAMOM W MIOCKOCTU.  [Ipu3Hak
NapajuleIbHOCTH  NpsAMbIX.  B3auMHOe  pacmojio’keHue  OpsIMbIX B IIPOCTPAHCTBE.
CkpemuBaroniyecst npsMble B IpocTpaHcTBe. OnpezieneHue U Npru3HaK napauieIbHOCTH IPSIMOT
n ockoctu. llapamnensHOCTh IUIOCKOCTEH. B3aMMmMHOE  pacnooKEHHE  IIOCKOCTEM.
Omnpenenenre U NpU3HAK NapaieIbHOCTH MIIOCKOCTEH.

Tema 4.3. IlepneHauKYJISIPHOCTH B IPOCTPAHCTBE.

Coaep:kanue. IlepneHauKyaspHOCTh HpsMOM M IulOcKocTH. lleprnenaukynsp u
HAaKJIOHHAd. YroJ MEXKIy MNpsIMOM M IUIOCKOCThIO. Teopema 0O TpEX NEPHEHIUKYIIApPAX.
[leprnieHIUKyYNAPHOCTD JBYX IIOCKOCTEH.

Tema 4.4. 'eomeTpuvecKue npeodpa3zoBaHusi MPOCTPAHCTBA.

Coaep:xkanue. ['eomeTpuueckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA:  NapauIeIbHBIN
MEPEHOC, CHUMMETPHS OTHOCUTENBHO MI0CKOCTH. [lapanienbHoe NpoeKTUpOBaHUE.

Tema 4.5. Yroua mexay njioCKoCTAMH.

Conepxanue. Yros Mexy IIOCKOCTAMH. [[ByrpaHHBIN yrou

Pasnea 5. KoopanmHaTrsl M BeKTOPBI

Tema 5.1 Bektopsbl. /leiicTBusi HaJq BeKTOpamMH.

Conep:xxanue Bektopsl. Monynb Bektopa. PaBeHCTBO BEKTOPOB. Ci0KE€HHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha YUCIIO. PaznokeHne BEKTOpa 10 HaIllpaBICHUSM.

Tema 5.2 IIpsiMoyrojibHasi cucTeMa KOOPAMHAT B MPOCTPAHCTBeE.

Conep:xanue IlpsmoyronpHas cuUCTEMa KOOPAMHAT B mpocTpaHcTBe. Dopmyna
paccTosiHUA MEXAy IBYMsl TOYKaMu. YpaBHEHUs cdepbl, MIOCKOCTH, IpsiMoi. KoopauHatel
BeKTOpa. JleMCTBUS HaJ BEKTOPAMHM, 33JJaHHBIMA CBOMMH KOOpAMHATAMHU. YTOJ MEXIY ABYMsS
BekTOpamu. CKaJIsipHOE MPOU3BEACHUE BEKTOPOB.

Tema 5.3 UcnoJsib30BaHHe KOOPAMHAT U BEKTOPOB NMPH pPelIeHUH MaTeMaTHYeCKHX
U NPHUKJIAJHBIX 32/1a4.

Coaep:xanue Pemenue npodeccoHanbHO 3HAYMMbIX 3a/1a4.

Pa3nen 6. CreneHHble, MoKka3aTeJibHbIC U JIOTapupMudeckne GyHKuuu

Tema 6.1 KopeHb N-0ii cTeneHu, ero cBoiicTBa

Conepxanue KopeHb N-0ii cTeneHu, €ro CBOMCTBA.

Tema 6.2 IlpeoOpa3oBaHue BBIpRXKEHUHN, COAEPKAIIUX PaJUKAIIBI.

Coaep:xanue [IpeoOpa3oBaHue BoIpaKEHUH, COACPKAIIUX — PATUKAIIBL.

Tema 6.3 HUppauunoHajibHbIe yPABHECHUS.

Coaepskanue. PemieHue HppalMOHANBHBIX YPaBHEHMM W CHCTEM HPPALMOHAIBHBIX
YpaBHEHUM.

Tema 6.4 CTeneHnb ¢ paiMoOHAIBHBIM NOKA3aTeJIEM.

Conep:xanue. CreneHb C palMoOHAIBHBIM IOKa3aTenaeM M cBoiicTa. IIpeoOpasoBanue
BBIPAKEHUH, COAEPKAINX CTEIIEHU C PAllUOHAJIBbHBIM IIOKA3aTENIEM.

Tema 6.5 IToka3arenbHas QyHKIUS.

Copep:xanue. CBoiicTBa 1 rpauk nokasarenbHON QyHKINU.

Tema 6.6 [loka3arenbHble ypaBHEHHs U HEPAaBEHCTBA.

Conep:xanue CriocoObl peIIeHUS MMOKA3aTENbHBIX YPAaBHEHHH M HEpaBEHCTB, CHCTEM
[I0Ka3aTEIbHBIX YPABHEHUM.

Tema 6.7 Jlorapugmsl. [IpeodpazoBanue BbIpakeHUi, cogepkammx Jorapugmsi.
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Conep:xanue [lonstue norapudma, 0CHOBHOE JOTaPHUPMHUUECKOE TOXKIAECTBO, CBOUCTBA
norapugmos. Ilepexon k HOBoMy ocHOBaHHMIO Jorapupma. [IpeobpazoBanue norapupmMuUUECKuX
BBIPAXKCHUI.

Tema 6.8 Jlorapudpmuyeckass GpyHKuus.

Copep:xanue CoiicTBa u rpaduk JorapupmMuueckoin GyHKIuu.

Tema 6.9 Jlorapudgmuyeckue ypaBHeHHs] U HEPABEHCTBA.

Conep:xxanue CriocoObl pemieHus JorapupMuuecKux ypaBHeHUH. CrocoObl perieHwHs
norapu(MUYECKUX HEPAaBEHCTB. Perienne cucreM JorapupMHUUECKUX ypaBHEHUH.

Tema 6.10 Crenennasi pynkuus.

Copep:xanue CBoiicTBa 1 rpaduK cTeNeHHOHN (PyHKIIHH.

Pa3gen 7. MHOrorpaHHUKHU U KpYIJible TeJIa, UX IJIOMIAJAU OBEPXHOCTel U 00bEMBI

Tema 7.1 Muororpannunku Ilpusma.

Coaep:kanue OrmpesneneHUss MHOTOTPAHHBIX YIJOB, MHOTOTpaHHUKOB. OmnperneneHue
MPU3MBI, €€ 371eMeHTOB. POpMYIIbI I HaX0XKACHUS IJIOLIAAN MOBEPXHOCTU U 00bEMA MPU3MBI.

Tema 7.2 Ilapajnenenumnen.

Conepxanue Ornpeznenenue napamenenunena. Ero Bunbl, cBoiictBa. @opmynsl ais
HaXO0XIEHUS €ro IUIOIIA M TOBEPXHOCTH, 00béMa. OCHOBHBIE MPUHIMIIBI IOCTPOEHUS CEUEHUI
napajuienenumnenaa, Kyoa.

Tema 7.3 Ilupammuaa.

Coaep:xkanue OnpeneneHus NUPaMUbl, €€ eMeHTOB. DOpMysbl s BBIYMCICHUS
IJIOLIA/IM MTOBEPXHOCTU U 00bEMa.

Tema 7.4 IlpaBuJibHbIC MHOTOTPAHHHUKH.

Coaep:xanue [IpaBuiabHbIe MHOTOTPAaHHHUKH.

Tema 7.5 Hununap.

Conep:xanue OmnpenenieHUs: IIMHAPA, €ro 3eMeHTOB. DopMynbl sl HAXOXKACHUSA
IJIOUIA/IM MMOBEPXHOCTU M 00bEMA HUIHHIPA.

Tema 7.6 Konyc.

Conep:xxanue OmnpeneneHUs KOHYca, €ro 3JIeMEHTOB. DopMynbl I HaXO0XACHUS
IJIOLIA/IM TOBEPXHOCTU M 00bEMA KOHYCA.

Tema 7.7 lap, cdepa.

Coaep:xkanue OnpenencHust cdepsl, mapa, 3IeMeHToB ceprl u mapa. DopMmyinbl 11
HAXO0XICHHUS IJIONIaId MOBEPXHOCTU M 00bEMa cepsl U mapa.

Pazpea 8. Hauaja MmaTeMaTH4eCKOIro aHAJIN3a

Tema 8.1 IlociienoBaTEJLHOCTH.

Coaep:xanue [TocienoBaTenbHOCTb, MIPeIEN MOCIEA0BATEILHOCTH.

Tema 8.2 IIpousBoaHas GpyHKIMH.

Copep:xanue I[lonsarue npousBogHoN. PuU3NMUECKUH CMBICI NPOU3BOJHONW. OCHOBHBIE
npaBuina auddepennupoBanus. [IpousBonubsie snemeHTapHbBIX (yHKIUE. [IpousBoaHas
CIIOXHOU (DyHKIMH. Brruucienue mpous3BoIHOM.

Tema 8.3 IlpumMeHeHHe HENMPEPBLIBHOCTH.

Copep:xanue. HenpepbIBHOCTh PyHKIMU. MeTO1 MHTEPBAJIOB.

Tema 8.3 I'eomeTpruecknii cMbIC IPOU3BOIHOH

Conep:xanue OnpeneneHue KacaTeabHONW K rpaduky QyHKIMH, yriIoBOH Ko3(pPUIHEHT
KacaTeJIbHOU. 3HaK yrioBoro ko3(duineHTa KacareiabHOM, NpoBeEHHON K rpaduKy GyHKIUH.
['eoMeTprueckuii CMBICIT TPOU3BOIHON. Y paBHEHHUE KacaTEIbHOMU

Tema 8.5 IlpumeHeHne NPOM3BOAHOM K HCCICAOBAHUIO (PYHKIMH.

Copnep:xxanue MOHOTOHHOCTh (GyHKUMHU. CTalMOHapHbBIE TOYKH, TOYKH SKCTpEMyMa.
[Toctpoenue rpaduka GyHKIUH.

Tema 8.6 IIlpumeHeHHe NPOU3BOMAHON I HAXOMKACHHHA HauOoO/IbIIero M
HAUMEHbIIEro 3HAYeHU (PYHKIUH

Copep:xanue HauOosbiiee 1 HaUMEHblIIee 3HAYCHUE (PYHKITUH.

Tema 8.7 IlepBooOpa3Hasi.



Conep:xxanue Ormpenenenue NepBOOOPa3HOI, OCHOBHBIE CBOKMCTBa MEpPBOOOPa3HOMH,
Tabnuia nepBooOpa3ubix. HaxoxkeHue mepBooOpasHbIX.

Tema 8.8 OnpenesiéHHbINH MHTErPAJ H €ro NPUMeEHEHHeE.

Coaepkanue.  Ilonsatue  omnpepenéHHoro  uHTerpaia.  QPopmyna  uiomanu
KPUBOJIMHEWHOU Tpamnenuu. Haxoxxaenue miomaneit uryp.

Tema 8.9 IlpomsBogHas u mepBooOpa3Has JUIsl TIOKA3aTEIBHON W JIorapu(PMHUICCKON
b yHKIHHA

Coaepxanue. Uucno e. Harypanbnbiii norapupm. [IpomsBomnas u
nepBooOpas3Has sl MoKa3aTeIbHOU U JIorapupMUUecKoi QyHKINH

Pa3nes 9.2/1eMeHTHI KOMOMHATOPUKH, TEOPUH BEPOATHOCTEN U CTATHCTHKH

Tema 9.1 DJieMeHTHI KOMOMHATOPHKH.

Coaep:kanue DJeMEHTbl KOMOMHATOPHUKH: MEPECTAaHOBKH, pa3MELICHMs, COYETAHMUS.
®opmyna OuHoma Hreiorona. CpolicTBa OMHOMHHAIBHBIX KO3 ¢uiMeHToB. TpeyroibHUK
[Tackass.

Tema 9.2 D1eMeHTHI TOPUH BePOSATHOCTEH U MATEMATHYECKOH CTATHCTHKH.

Coaep:xkanue CoObITHE, BEPOSATHOCTD COOBITHUS, CIOKEHHE U YMHOXKEHHE BEPOSATHOCTEM.
HezaBucumpbie coObiTus. JlUCKpeTHast ciydaiiHas BEJNWYWHA, 3aKOH €€ pachupelercHusl.
[IpencraBnenre fAaHHbIX (TaOMUIBL, JAWarpaMMbl, Tpaduku). 3agadyd  MaTeMaTHYeCKOM
CTaTUCTHKH.

5. 3BAJAHMS JIJISI KOHTPOJIbHOM PABOTHI

Koumponvnasa paboma:
Tema: Tpuronomerpus

Bapuanrl.
1.BbruciauTsb:
a).sin 240°
6).cosz—'q
2.Y1pocTuTh:
o o
clg—+1g =

o o
clg——1g—

o o . 3 ™
3.Haiitu 3HayeHuE TPEX TPUTIOHOMETPUUCCKHUX CI)YHKI_II/II/I, eclm:Sine :E ; 0<a = -~

Ein @ l+cosa 2
4.HOK&3&TB TOXICCTBO: + - ==
1+cosa Ein @ Ein o
BapuanTt2.

1.Berucnuts:  a).cos 240° 6).sin23—"r

2.Y1OpocTuTh:
2cos’ o —1

v o 3 T
3.Haiitu 3HaueHwue TPEX TPUTOHOMECTPUUCCKHUX (I)YHKI_[I/II/I, €CJIN.COSxE = _E ; :<c:{: = T

&

gsin“ae+ 2cos"x—1

4.]lokazaTh TOXKJIECTBO : e’ a = sin“a

Bapuant3.
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1.Boruciuts: a).tg300%6).sin(— E;—”)

2.Y1poCcTuTh:
sine + sin 3o+ sin Sar

COSA +Cos3¢x + cosSar

o o . 4 3m
3.Haiiti 3HadeHne TPEX TPUTOHOMETPHYCCKHMX (YHKIMH, ecim:sina =— —<a < 2w

eina +tga
o L
4.Jloka3aTb TOXJIECTBO: pry (¢
Bapuanr4.
4
1.Beracimuts: a).ctg300° 6).cos—-
2.Y1poCTUTh:
afT a7 el
SI°| —+ — |—smT| ——— |
8 2 8 2
. . 3 :
3.HaiiTu 3HaueHHE Tpex TPUTOHOMETPUYECKUX (YHKIUH, eciu:CoSa = -z ;0 <a ~=::§

4.JTokasaTh ToxkzecTso: 2 (sin®a + cos®a) + 1 =3 (sin*a + cos*a)
Tema: Jlorapupmuueckas GpyHKuus

Bapmuanrl.
1. Tlocrpouts rpadux ¢pynknuu. Kak usmensiercs y, Koraa Xxgo3pacraet Ha 3IaHHOM

orpeske. y = log; xx € E, 2?]

2. PemmTe ypaBHeHMe:
a)logy(x” —3x) =2
6) log,Vx -log,==3

3. PemmTh HepaBeHCTBO:
log,(x+1)< 05

4. PemmuTh CHCTEMY YPABHEHHIi:
{10g4x +log,yv=1

y—2x =7
Bapuant2.
1. Tlocrpouts rpadpux ¢pynkuun. Kak usmensiercs y, Koraa Xgo3pacraer Ha 321aHHOM
1
oTpe3Ke. y=log:xx € [E: 2?]
3

2. Peumurte ypaBHeHHe:
a)logy,(x” + 4x) = —1

6) logs - +log,yx = -1

3. PemuTh HepaBeHCTBO:
logg-(x—1) > -2
4. PewmuThb cucTtemMy ypaBHeHMii:
{1Dg3 x+log;y=1
y—3x =28

Bapuant3.
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1. Tlocrpouts rpadux ¢pynkuun. Kak usmensiercs y, Koraa Xgo3pacraer Ha 3a1aHHOM
1
oTpesKe. y=log,: xx € [;; B]

2. Pemmrte ypaBHeHHUe:
a)logs(x?+ 6x) = —2

g =
—_— f fr—
0) log, - log, v 2x 0.5
3. PemuTh HepaBeHCTBO:
lg?x—lgx =0

4. Pemuthb cucremMy ypaBHeHMIi:
{11::-g2 x+log,y=2
x— 4y =15

Bapuant4.
1. Tlocrpouts rpadux ¢pynknuu. Kak usmensiercs y, Koraa Xxgo3pacraet Ha 321aHHOM

oTpe3Ke. y=log,xx € E; 16]

2. Pemure ypaBHeHHE:
a)logs(x?+ 8x) = -2

0) logEi—E +log; v/5x = -2
3. PemmTh HEepaBeHCTBO:
lg?x+1lgx<0

4. PemmuTh CHCTEMY YPABHEHHUIi:
x—2y=3

Tema: Iloka3zareabHasi QyHKIMS

Bapuanrl.
1.IlocTpouts rpadpuxk pynxkunu. Kak uamensiercs y, Korjaa Xpo3pacraetr Ha 3aJaHHOM

oTpe3Ke. Yy = [%jx X € [—1;3]

2.Pemmte ypaBHeHHe:

a)8™* =16

6) 3::‘+2 + 3::‘ — 90

B) 0.04* -26-0.2* +25=0
3.PemnTh HepaBeHCTBO:

2777 =81
4.PemuTh cHCTEMY YPABHEHHUI:

{ 3x +2y =28

9.2V = 42.‘:‘4‘2.5
Bapuanr2.

1.IlocTtpouts rpadpuk pynkuun. Kak n3amensiercs y, Koraa XBo3pacraer Ha 3aJJaHHOM
oTpeske. y = 4 XE [—2;2]

2.Pemute ypaBHeHue:
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a)y/5-5%=

6) 4% -3- 472 =90

B)49¥ -8-7*+7=0
3.PemiuTh HEPABEHCTBO:

| e

22’:—1 = 8
4.PemiuTh cUCTEMY YPABHEHUIA:
2x —y =
3¥ 1.,
—_— = (_ X
27 9

Bapuant3.
1.ITocTpouts rpagpuxk pyukunu. Kak usmensiercs y, Koraa Xgso3pacraetr Ha 3aJaHHOM

oTpe3Ke. Yy = ij XE [—2;1]

2.Pemiute ypaBHeHue:
a)27°1-3* =81
6)2 - 3% +3*% =57
B) 36 -4-6%-12=0
3.PeluTh HEPABEHCTBO:
3%~ <243
4.PemiuTh CUCTEMY YPABHEHMIA:
2y —3x=6
{zx-z -2¥ =18

Bapuant4.
1.IlocTpouts rpaguk pynkunu. Kak usmensiercs Yy, Koraa Xpo3pacraer Ha 3aJJaHHOM
oTpeske. y = 2% X € [—1;2]

2.PemurTe ypaBHeHHe:

— - 1
2. 32x — =
aV3- 3 =3

6) 3*7* +3* =90
B) 0.04* -26-0.2* +25=0
3.PemiuTh HEPABEHCTBO:
(0.5)% ~2*2 0,25
4.Pemiuth CHCTEMY YPaBHEHMIA:
{ 2Zv—x=6
g!x+_‘,‘ — 32—3_}'

Tema: I'eomerpus

Bapmnanrl.
3anaga 1. M3 Touky, He nexanieil Ha JaHHOMU TUIOCKOCTH, IPOBEAEHB! NEPIEHAUKYIISP U
HaKJIOHHAsL.

HaiiTu 1yiMHy HaKJIOHHOM, eciii BhIcOTa paBHa 12cM., a yron HaksioHa paseH 60°,
3anava 2. B npsAMOyrojpHOM Napajujiesienuneae TpU HU3MEpPEHUs UMEIOT JUIMHBL:4cM, 1 4cM.
9cm.

HaiiTn nuaroHasns npsMOyrojpHOTO MapajliesIenuIeaa.
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3anava 1. W3 Touku, He Jexanieil Ha JaHHOM IIOCKOCTH, IPOBEAEHBI IEPIIEHAUKYIISP U
HaKJIOHHAsL.

Haiitu nnuHy HaKJIOHHOM, eciu BbicoTa paBHa 11cM., a mpoekius paBHa 3cM.
3anava 2. B npsAMoyrojapHOM Napajulesienuneae TpU HU3MEpPEHHs UMEIOT JUIMHBL:8cM,9CcM.
2lcem.

Haiitn nnaroHnanes npsMOyroJibHOTO MapajuieenuIe/a.

Bapuanr2.
3anava 1. U3 Touku, He nexanieil Ha JaHHOM IIOCKOCTH, IIPOBEAEHBI NEPIIEHIUKYJISP U
HaKJIOHHAsL.

HaiiTi [UtMHY NPOEKIINH, eCITi HAKJIOHHAs paBHA SCM., a yToJl HakJoHa paseH 30°.
3amaua 2. B npsaMoyrojgsHOM napajiiesienuneie TpH U3MEPEHUs UMEIOT AIUHBI:6¢M, 1 1cM.
9cm.

Haiitn nnaroHane mpsMOyroJIbHOTO MapajuieenuIe/a.

Bapuant3.
3anava 1. U3 Touky, He Jexanieil Ha JaHHOM MIOCKOCTH, IPOBEJAECHBI EPIIEHINKYIISP U
HaKJIOHHAsL.

Haiitu nnmuHy npoekuuu, eciu BeicoTa paBHa 15¢M., a HakIoHHas paBHa 20cM.
3agava 2. B npsAMOyrogpHOM napajuiefienuneae TpU HU3MEPEHHUS UMEIOT JUTUHBIL:9cM,4cM.
15cMm.

Haiitn nnaroHane mpsMOyroJIbHOTO MapajuieenuIe/a.

Tema: IIpuMeHeHHe MPOU3BOAHOM

Bapmunanrl.

1. Beraucnute mpubIMKEHHOE 3HA4YeHHE 10 (Gopmyrie: 4,288
2.HaiiTu CKOpPOCTh M YCKOPEHUE TOYKH , ABMKYIIEHCS MO 3aKOHY
x(1)=3t+2t+6 B MOMeHT BpeMeHH t=2

3.Pernte HEpaBEHCTBO METOIOM HHTEPBAJIOB: (Bx+4)(x-1)(x+2)> 0

4 .Hamucath ypaBHEHHE KacaTeIbHOM: f(x)=cos (2X+%) Xo=- %
Bapuant2

1. Beraucnutes npubauKeHHOE 3HA4YeHHE 10 (Gopmyrie: 13,26%

2.HaiiTu CKOpPOCTh M YCKOPEHHE TOYKH , JIBHXKYLICUCS MO 3aKOHY
x(t)=3t3+2t+1 B MoMeHT Bpemenn t=2

x> —2x-3
3.PemuTe HEpaBEHCTBO METOI0M MHTEPBAJIOB: — <
(x+3)(x—4)

. 1

4 Hammcath ypaBHEHHE KacaTeIbHOM: f(x)=-— Xo=-1
X

Bapuant3
1. Borunicnuth npuOIMKEHHOE 3HAU€HHE 10 (opmyre: 4,68°

2.HaiiT CKOpOCTh M YCKOPEHHUE TOYKH , JABIIKYIICHCS MO 3aKOHY
x(t)=3t*+5 B MoMeHT BpemeHH t=3

2x° +5x
3.Pemmre HEpaBeHCTBO METOJIOM HHTEPBAJIOB! -2
X*+5x+4
4.HanucaTh ypaBHEHHE KacaTeIbHOM: f(X)=0.5x%-2X+2x0=0
Bapunanrt4
1. Boruncnute nmpuONMKEHHOE 3HAYeHue NO (opmyie: 9,362

2.HaiiTu CKOpOCTh M YCKOPEHHE TOYKH , IBUXKYIICHCS MO 3aKOHY
x(1)=3t*+2t+6 B MOMeHT BpemeHH t=2

2
X°+7X+12 S
X

0

3.Pemmute HEPaBCHCTBO MCTOAOM MHTCPBAJIOB:
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4.Hanucatb ypaBHEHUE KacaTeJIbHOM:
Tema: IIpuMeHeHHe NPOU3BOAHOM
Bapuanrl.

1.UccrnenoBate QyHKIMIO U TOCTPOUTH rpaduk HyHKIUN
3

f(x)= X? X 2-3x+5

2.HaiiTi Hauboublee ¥ HAMMEHbIIIEE 3HAYCHUE (DYHKIIUU
f(x) = 12x-x3 [-1;3]

Bapuanr?2.
1.MccnenoBath GyHKIMIO U IOCTPOUTH IpaduK QyHKIIUU
f(x)=x*-4x3+9
2.Haiitu HauboJbIlIee U HAMMEHbIIee 3HaUeHHE (PyHKIIUU

3
f(x) = X? _2x2+3x +1 [2:4]

Bapuant3.
1.MccnenoBarh GyHKIHMIO U IOCTPOUTH Tpaduk GyHKIIUN
f(x)= 24x+9x2-2x*
2.Haiitn HanOoJblliee ¥ HAUMEHbBIIIee 3HaUYeHnEe (DYHKITUN
3

X 3
f(X)= = + = X 2+2x+3 -3:0
(X) 3 3 [-3;0]

Bapuant4.
1.WccnenoBarh GyHKIHMIO U IOCTPOUTH Tpaduk GyHKIIUN

fx)= 2 + X
X
2.HaiiTi HauOoJIbllIce U HAUMEHbIIIEE 3HAYCHHE (DYHKIIUU
f(x) = 23+9x2-24x+1 [-2:1]

Tema: CTenenu.

Bapmnanrl.

1. HaiiTh 3Ha4YeHUe BbIPAKEHHS:
a) 34/8 — 54/18 + 12+/50
6) V7 —+33V7433
2. YnpocTuTh BhIpajkeHHe:

a—b
i 1
abz + azb

3. Pemmnth ypaBHeHme:
14

f(x)=x3-4

Xo=-2



4. PemmTh cUCTeMY ypaBHEHHIi:

a) x? — 1000 =0
6)X=Vx?— x2—8x+ 20

En"_—s"_:
Ve —y=2
xy =27

5. CpaBHUTbH 4HncIa:

Iy Y
V2V6 n 52
Bapuanr2.

HajiTn 3HaueHHe BbIPasKeHUS:

a) V322
6) Vo—V17V9++17
ynpOCTI/ITb BBIPAKCHUE:

PemmnTs ypaBHeHue:
a)x®-25=0
O)Vx—3=1+ Jx—4

Pemmuth cucreMy ypaBHeHUii:
{ x+y=13

[x + .-v =
CpaBHuUTB uMciIa:

u V8

HajiTn 3HaueHHe BbIPAsKEeHHS

—
E-ll‘;s

a) 33/62,5 J= V100

B —E i —
0) Vv2+2v342-2v3
YpocTuTh BhIpaKeHue:
Ve+1 1
1+a++a 1—af

Pemmuth ypaBHeHue:
a)16x*—1=10
O)Wx—5+ Vi0—x =3

PemmnTh cucremy ypaBHEHHMH:
{ x+y=13

[x + av—

CpaBHHUTB YHCJIa:
Vou 345

HaiiTu 3HaYeHHe BbIPAKECHUS:

Bapuant3.

Bapuanr4.
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a) V333427
0) 11..."r \."E - Ty’fw“ﬁ +7
2. YHPOCTHTL Bblpa)KeHI/Ie:
Sa + 1

1 1
43 — 2a3 + 1

3. Pemuthb ypaBHeHHE:
a) 0.02x*—032=0

O)V1lx—2+3/x =6
4. Pewmuthb cucremMy ypaBHeHMIi:

x—y=21
Ve + ., [y=7

5. CpaBHHUTH 4YHCJIA:
((f’i}«,ﬁjv’i " 3—2,25
Hrorosasi KOHTpOJILHAs padoTa 3a 1-ii cemecTp
Bapmunanrl.
1.Berumncnusb:

a) OTHOCUTENbHYIO MOTPENTHOCTh
6) ctg945°

2. Jlana pyukmus  f(x)=- % X} +4x+3

a). Haitti 3naueHue GyHKIIUU IPU X=3,

0). Haifti o6stacte onpeaenenust (GpyHKIINH,

B). SIBsieTcst i PyHKIMS YETHOU UM HEYETHOU?

3. PemuTh HEPABEHCTBO

4 Pemnth ypaBHeHHe  V2x*—3x+2=4—x

5.Pemutsh 3agauy:

W3 Touku, He nexariei Ha JaHHOH IJIOCKOCTH, MPOBEACHBI MEPHEHIUKYIIAP U HAKIOHHAS.
HaiiTu 1MHy HAKJIOHHOM, e BbICOTa paBHa 12¢M., a yron HakinoHa paseH 60°.

Bapuanr2.
1.Beruncnusb:
a) OTHOCUTENbHYIO MOTPEITHOCTh
6) ctg(- 600°)

2. Nana pyakuaus  f(x)= % x3-x% + %

a). Haiftu 3nauenue pynkuuu npu x=-3,
0). Haiitu o65acte onpeneneHust GyHKIUH,
B).SIBisieTcs in QYHKIMSI YETHOM MM HEYETHON?

3. Pemuth HEpaBEeHCTBO

4 Pemnth ypaBHeHne Vx®+3x +3=2x+1

5.Pemts 3anauy:

W3 Touku, He Nexaleil Ha TaHHOW TIOCKOCTH, TPOBEICHBI EPISHIUKYIISP U HAKITOHHAS.
Haiiti [ninHy HaKJIOHHOM, eci BbIcoTa paBHa 11cM., a MpOEKIHst paBHA 3CM.
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Bapuant3.

1.Bbiunciusb:
a) OTHOCUTEIIbHYIO NTOIPELTHOCTh
6) tg960°
2. lana pynkuus  f(X)= 2 x®—x? - 4

3 3
a). Haiitu 3nauenue QyHKIUM npu x=2,
0). Haiiti o65acTh onpeneneHust pyHKIUH,
B).SIBnsieTcs 11 (PyHKLMS YETHOM MM HEYETHOMN ?
3. Pemnth HepaBeHCTBO
4. Pemmth ypaBHenne V1 +8x +2x?—3=x
5.Pemuts 3a1auy:
W3 Touku, He examei Ha TaHHOW TIOCKOCTH, TIPOBEICHBI TIEPIICHTUKYIISIP M HAKIIOHHAS.
HaiiT [UTMHY MPOEKIINH, eCT HAKIOHHAs PaBHA SCM., a yro HakioHa paseH 30°.

Bapuanr4.

1.Berunciann:

a) OTHOCHUTENBHYIO TTOTPEUTHOCTh
6) cos 780°

2. lana yHKIus f(x)=-4x* - % x°

a). Haiiti 3HaueHue QyHKIIUU MPU X=3,

0). Haiiti oOstacth onpeeneHus GyHKIIHH,

B).SIBnsieTcst M1 PYHKIMS YETHOU UITM HEYETHOU?

3. PemiuTh HEPABEHCTBO

4.Pemnth ypaBHeHue 0)y 15x +9 — 5 = 3X

5.Pemuth 3agauy:

W3 Touku, He nexariei Ha JAHHOU IIIOCKOCTHU, IPOBEACHBI MEPIECHANKYIISP U HAKJIOHHAS.
Haiiti nnuHy npoekuuu, eciiv BbIcoTa paBHa 15¢M., a HakiloHHas paBHa 20cMm.

Tect: Bapuanr 1.
Kpumepuu oyenku evinonnenus pabomot
Ouenka
KonudectBo 6amioB, He0OX0AUMOE /7Sl TIOTYYEHUSI OLEHKU
«3» (yIOBIETBOPUTEIHHO)
9-14
«» (xoportio)
15-20 (He MeHee 0JTHOTO 3aJIaHus U3 IOTIOJTHUTEIILHON YacTH)
«5» (OTIIUYHO)
21-30 (He MeHee Tpex 3aJaHui U3 JOTIOTHUTEILHOM YaCTH)

Oobazamenvrnan yacmo
IIpu BhINOIHeHNH 3aJaHuil 1-8 3anuIIKMTe X0/ pelIeHus! U MOJIYy4YeHHbIH 0TBeT.
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(1 6amn) ®nakon mammyHs crout 160 pyoneit. Kakoe Hanbombiiee uncio GpiakoHOB
MOHO KynuTh Ha 1000 py0ieil Bo BpeMs pacnpoiaxku, KOrja CKujaka cocrasisieT 25%7?
(1 6amm) Jlns nokpacku 1 m? motonka tpedyercs 170 T kpacku. Kpacka nponaercs B
6ankax 1o 1,5 kr. CKoJbpKo 0aHOK KPacKu HY)KHO KYIHUTb JUIS MOKPACKU TOTOJIKA

wIomanso 64 mM%?

(1 6anm) Yepes kakyro TOUKY MPOXOIUT IrpaduK GyHKIUU

a) A (2;3)
6) B (2;1)
B) C (5:4)
r) D (1;2)

(1 6amn) Beruucnure 3HaueHUE BRIPAKEHUS

(1 6amn) Haiigure 3HaueHue COS., €CIH Sina.

Bx+l_ 2
(1 6amn) Pemmre ypauenue = =22

(1 6amr) Beruncnure 3HaueHUE BRIPAKEHUS
log,[3x+7|=4

(1 6amn) Pemute ypaBHEeHUE

y=1-x

. o (1178 :
|_15,01?,r’—[€] +5.16°
L
=3 ya»! YETBEPTH.
16+41g 1000
125+41og, 4

B+iloggd

log.é

(1 6amr) Ha o1HOM M3 pHCYHKOB M300paxeH rpaduk QyHKIHN Y=-X>+X-4.VKaxuTe
HOMEp 3TOT0 pucyHka. KpaTko mosicHuTe cBO#t BHIOOD.
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Hcnoan3ys rpadpuk pyHkuuu y=Flx] , OTpeeJINTe U 3aMUIIUTE OTBET:
10. (1 6ann) Hanmenspmiee n HanOombIee 3HaUSHHS (DYHKIINN;
11. (1 6ann) IIpomexxyTku Bo3pacTaHusl U yObIBaHUS (QYHKIINH;
12. (1 6ann) IIpu kakux 3HaUeHUX X f{x)>0

I

| r=fE=

IIpu BbInosiHeHuu 3aganuii 13-18 3anuiuTe X0/ pelieHUs M MOJy4eHHbIl 0TBeT
13. (1 6amn) JlepeBo BbicOTOM 1,8 MeTpa pacTeT Ha paccTOSTHUHM 6 METPOB OT CT0JI0A, Ha
KOTOpPOM BUCHUT (OHAph Ha BbIcOTE 3,6 MeTpa. HalimuTe amnHy TEHU JepeBa B METpax.
14. (1 6amn) MartepuanbHas TOYKa ABUKETCS IPSIMOJIMHEHHO TI0 3aKOHY
xt) =13 —16
4 , TJIe X — paccTOsSTHUE OT TOYKU OTCYETa B METpax, ! — BpeMsl B
CeKyHJIaX, U3MEPEHHOEe ¢ Havaja JBwkeHus. HaiinuTte ee ckopocTh (B METpax B CEKYHIY)
B MoMmenT Bpemenn I = 10c.

15. (1 6amn) Haiiti o61acts onpenenenus Gyaxun Yy = Ig (3X - 2)

16. (1 6ann) Pemmute ypaBHeHue V36—2x = 2

17. (1 6amn) Pemute ypaBHeHHE 2SiNXCOSX-3SiN2X=0

18. (1 6amm) Tpu pebpa mpsIMOYroJILHOTO Mapaieienuriesia, BHIXOIIIINE U3 OJHON
BepIINHBI, paBHHI 1, 0,5 u 16. Haligute pebpo paBHOBEIUKOTO eMy Kyoa.

Jlonoanumenvnan wacmeo
IIpu BpIno/iHeHuu 3aganuii 19-22 3anuiuMTe X0/ pelieHUs U MOJIyYeHHbIH 0TBeT

19. (3 6anna) Haiigure npomexyTku yobiBanus GyHkuun y=x>-5x2-32x+9.

20. (3 6anmna) OcnoBanueM nupamuisl DABC siBisieTcs TpeyroibHHUK, B KOTOpoMAB = 20
cM, AC =29cm, BC =21 cm. I'panu DAB u DAC neprieHAnKyIspHbI K IIIOCKOCTH
ocHoBanus, a rpank DBC cocrapiser ¢ Heii yron B 60°. Haiftu 06beM mupamMupbI.

21. (3 6amna) Pemute cucreMy ypaBHeHUH

dx—p
O
]

77 = 7

22. (3 6anna) Pemmure ypasuenue 3sin?x-5sin x-2=0.
Bapuanr 2.
Kpumepuu oyenku évitnonnenus pabomot
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Onenka
KommuectBo 6amioB, HEOOX0IUMOE /ISl TOJTYYSHUSI OLICHKH
«3» (y1OBIETBOPUTEIILHO)
9-14
«4» (xopo11o)
15-20 (ne MeHee 0AHOTO 3aJaHUsl U3 TOTIOJHUTEIBbHOM YacTH)
«5» (0TJINYHO)
21-30 (e MeHee Tpex 3a/laHui U3 JOIMOJHUTEIIBHON YacTH )

Oobsazamenvuas ywacmo

le/l BBLINOJIHEHNH 3aJaHU I 1-8 3anuimTe X0 pelieHus u I[O.]]y‘-leﬂl-ll)lﬁ OTBCET.

1.

2.

© oo NG A

(1 6amn) Kykypy3sa conepxut 22% kpaxmana. CKOJIbKO Kpaxmaia coaepxurcs BS0 kr
KYKypy3bI?

(1 6amn) Jlns nokpacku 1 M2 motonka TpeGyercs 290 r kpacku. Kpacka mponaercs B
6aHkax 1o 2 kr. CKoJIbKO OaHOK KpacKy HYXHO KYIHUTh Ui HOKPACKH MOTOJIKA
I0mIAbI0 62 M%?

(1 6anm) Ipoxoaut mu rpaduk GpyHKIMH Yy=15+2X gepe3 Touxy A (2;19).

3
4 4[~ _af
(1 6amr) Beruncnure 3HaUeHUE BRIPAKEHUS 2% ‘/5 128

(1 6amun) Haiture snauenue cosa, ecmu sina=0,6 n o> I uersepru.

3-1
(1 6amn) Pemmre ypaBHenne 27— = 32
(1 6amr) Beruncnure 3HaUCHUE BHIPAKECHUS

= 6

(1 6amn) Pemmure ypaBHeHue log,(7 —x)

(1 6as) Ha o/iH0M 13 puCcyHKOB M306paken rpaduk Gynxmny = —X +6x— 10

VYkaxxute HoMep 3Toro pucyHka. KpaTko mosicHuTe cBoi BBIOOP.
Ly

b)
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I)

Ucnoan3ys rpadux dpymcmmn Y= X)  onpenenure u 3anuumre otser:

10.
11.
12.

(1 6amr) Ykakute KOJIMIECTBO HYJICH QyHKIINH;
(1 6amr) [IpomexxyTKr BO3pacTaHus ¥ YObIBaHUS (YHKIUH;
(1 6amm) [Ipu kakux 3HAYESHHIX X f(x)>0

kY

\
"N c

IIpu BbinosiHenuu 3aganuii 13-18 3anuiuuTe X0 pelieHUs M MOJy4YeHHbI 0TBET

13.

14.

15.
16.

17.
18.

(1 6amr) YenoBek, HaxoAAMIUKUCS B 3 M OT JOHAPHOTO CT0JI0A, OpOcCaeT Ha 3€MJII0 TeHb
mmHoM 1,5 M. KakoBa BbicoTa pOHApHOTO CT0JI0A, €CIIM POCT YeJIOBEKa cocTaBiser 1,8
M?
(1 6amn) MaTepuanbHas TOUKa JBUKETCS NPAMOJIMHEHHO 1o 3akony X(t)=t>-7t-20,
T/Ie X— PacCcTOsSHUE OT TOYKU OTCYETa B METPax, I— BpeMs B CEKyHIaX, U3MEPEHHOE C
Hayvana aBrkeHus. Haiiaure ee ckopocTh (B MeTpax B CEKyH/Iy) B MOMEHT BpeMeHu t = 5
C.
(1 6amn) Haitaure o6nacts onpenenenus Gpyakuun y=logs(x?-9)
(1 6amn) Pemute ypaBHEeHUE V3ix+49 = 10

n

(1 6amm) Pemure ypaBaenue Sin(2x+ 4 )=1

(1 6anm) Tpu peOpa mpsIMOYTOJIBHOTO Mapajuleenuiea, BHIXOIIINE U3 OTHON

BEpILIUHBI, paBHbI 1, 6 1 36. Haiinute pebpo paBHOBEIHMKOTO eMy Ky0a.
Jononnumenvuan uacmeo

IIpu BhInOIHeHNH 3agaHuil 19-22 3anummTe X0/ pelleHusl H MOJYy4YeHHbIH OTBET
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19. (3 6anma) Haiiute mpoMeXyTKH BO3pAcTaHUs GyHKIHHIY =% +* —5x=3

20. (3 6amna) O6wvem kyba paBeH 94. Haiinnte 00beM TpeyroiabpHOI NPU3MBI, OTCEKaeMOH OT
HETO IUIOCKOCTBIO, MPOXO/IAIICH Yepe3 CepeMHbI IBYX pedep, BBIXOIAIINX U3 OJHOM
BEPIIMHBI ¥ TAPAIUICIBHOM TPEThbeMy peOpy, BBHIXOSIIEMY U3

9TOM 7K€ BEPILUUHBI.

21. (3 6amna) Pemire cucremy ypaBHeHHI

22. (3 6amna) Pemmte ypaBHenue 6C0s>X+c0sx-1=0.

Bapuanr 3.
Kpumepuu oyenku evinonnenus paoomot
Ouenka
KonuuecTBo 6ainoB, HEOOX0IMMOE /IS TOTYYSHHST OT[EHKU
«3» (YIOBIETBOPUTEIHHO)
9-14
«» (xopoI110)
15-20 (He MeHee 0JTHOTO 3a/IaHus U3 IOTIOJTHUTEITEHON YacTH )
«5» (OTJIINYHO)
21-30 (He MeHee Tpex 3alaHui U3 JOTIOJHUTEITBHOW YacTH)

Ooazamenvnas uacmep
IIpu BhINOJIHeHNM 3agaHuil 1-8 3anuMTe X0/ pelIeHns: U MOJyYeHHbIH OTBeT.

1. (1 6amn) Terpans ctout 40 py6neit. Kakoe HanbobIiee 4nuciao TaKuX TeTpaaei MOXKHO
Oyznet kynuTh Ha 750 py6Oineit nocne nonmwxenus ueHsl Ha 10%?

2. (1 6amn) Jns mokpacku 1 M? notonka tpebyercs 220 T kpacku. Kpacka npoaercs B
6ankax 1o 2 kr. CKoJIbKO OaHOK KpacK{ HYXHO KYIMHUTh Ui IOKPACKH MOTOJIKA
IOMAIb0 34 M2?

3. (1 6amr) Byayt nu napannenbHbl rpaduku GyHKIuN Y=-3X+5uy=4+3X?

1

3 N TR
4. (1 6amr) Beruncoute 3HaYeHUE BBIPAKCHUS V32 2° /381
-7

o= 25 a»IH

5. (1 6amr) Haiimure 3HaueHue COSQ, €CIIH Sin u YETBEPTH.
g4x—19 _

|
(1 6amn) Pemute ypaBHEeHUE T8

(1 6amr) Berunciure 3HaYCHUE BBIPAKESHUS

(1 6amn)Pemute ypaBHeHUE log,(8+x) = 3

I'padux xakoi U3 MPUBEICHHBIX HUXKE (PYHKIMI N300pakeH Ha pUCYHKe?

iy

©wow N o
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A) y=4x2-12x+5
B) y=-4x2-12x-5
B) y=4x?-12x+5
) y=-4x2+12x-5

Hcnonb3ys rpaguk GpyHKuumn y=flx , OTpeieJINTe U 3alIMIIUTE OTBET:

10.
11.
12.

(1 6anm) Hanbonpmiee 3HaueHrne GyHKINH;
(1 6amt) OnpenenuTe KOTUIECTBO HyJICH (QYHKITUY;
(1 6anm) Ilpu kakux 3HAUeHUX X f(x)>0

SRR

]
I
I
v

x 101 1
=

AN

IIpu BoInosiHeHuM 3agauuii 13-18 3anumuTe X0 pemieHUs U MOJyYeHHbI 0TBET

13.

14.

15.

16.
17.
18.

(1 6amr) [TapTel B KJTacce CTOAT HA OIMHAKOBOM PACCTOSIHUM APYT OT apyra. OT nepBou
MapThl IO A0CKH 3,5 MeTpa, a oT narod — 9,5 meTpoB. Ha kakoM pacCcTOSHUM OT TOCKH
HaXOaUTCA TpeThs napra? OTBET JalTe B METpax.
(1 6amt) MatepuanbHas TOUKa JBIKETCS MPSIMOJIMHEHHO 110 3aKoHy X(t)=6t>—48t+17,
I/Ie X— paccTOsSHUE OT TOYKU OTCYETa B METPax, t— BpeMsi B CEKyHAaX, U3MEPEHHOE C
Hayvana aBrkeHus. Haiinure ee ckopocTh (B MeTpax B CEKyHAY) B MOMEHT BpemeHu t = 9
C.
(1 6amn) Haiiaure o6nacts onpenenenns gpynximu y=Ig(3x>-75)
(1 6amn) Pemmure ypaBuenne VOx+57 = 9
(1 6amr) Pemure ypaBHeHHECOS 4X=1
(1 6amr) BeicoTa koHyca paBHa 16, a qyimHa o6pasyromenn — 20 .Haligute quametp
OCHOBAaHUS KOHYCA.

Jlonoanumenvnan wacmeo

IIpu Bbino/iHeHuu 3aganuii 19-22 3anumuuTe X0/ pelIeHUs W MOJIy4YeHHbI 0TBeT

19.
20.

21.

22.

(3 6aia) Haiiti mpoMesKyTKH yObIBaHHMs QYHKIUM ¥ =% —% —¥+3

(3 6amna) Beruncnute 00beM MPaBHIIbHOM TPEYroJIbHOM MUPAMHIBI CO CTOPOHAMU
OCHOBaHUsA 5 U 8 cM, O0KOBOE pedpo KOTOPO HAKIOHEHO K IMIIOCKOCTH OCHOBAHUS MO
yriom 60°,

(3 6anna) Pemmre cucremy ypaBHeHUM

(3 6anna) Pemure ypaBHeHue 6sin’X-COSX+6=0

Bapuanr 4.
Kpumepuu oyenku evinoinenusn paoomot
Onenka
KonudectBo 6amioB, HEOOX0AUMOE [Tl TIOTYYEHUSI OIEHKU
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«3» (y1OBIETBOPUTEIILHO)
9-14
«4» (xopol1io)
15-20 (He meHee 0AHOTO 3aJjaHus U3 TOTIOJHUTEIBHOM YacTH)
«5» (0OTJIINYHO)
21-30 (He MeHee Tpex 3alaHuii U3 JOMOJHUTEIBHON YacTH)
Obazamenvrnan yacmo

le/l BBLINOJIHEHNH 3aJaHUH 1-8 3anuimTe XO0/1 peuicHus 1 l'[OJ'Iy‘-lCHHbIﬁ OTBCT.

1.

2.

(1 6amn) B caxapHoii cBekiie comepxkures 15% caxapa. CKOJIBKO caxapa MOYXKHO
oJIy4uTh U3 60 TOHH caxapHOU CBEKJIbI?

(1 6amm) Jlns nokpacku 1 m? motonka tpedyercs 190 T kpackn. Kpacka npopaercs B
6ankax 1o 3 kr. CKoJIbKO OaHOK KpacKy HYXHO KYIHUTh Ui HOKPACKH MOTOJIKA
mromanso 31 M2?

(1 6amn) Haiinmure kKoopIMHATHI TOUKH TNepecedeHus rpaduka Gpynkmuun y = 11-5,5x ¢
ocblo abcuucc.

A) (2;0)
B) (0; -2)
B) (-2; 0)
) (0:5)
L I
(1 Gay1) BeraucinTe 3Ha4eHMe BhIpaKeHus © 00° 5
1
(1 6amn) Haitnure snauenue tga, ecn sina= > ua” ! uersepru.
|
4977 — —
(1 6ayun) Pemmre ypaBHEHHE 7
32bz.12

(1 6aswr) Berauciure 3Ha4CHUE BBIPAKCHHS
(1 6amn) Pernure ypaBHeHI/Ie]DgI.‘-( I7—x) = log);12

12
(1 6amn) Ha ojHOM 13 pUCYHKOB M300paxeH rpaduk pynkmuu y= —6 ¥ Vkaxure
HOMEp 3TOTO PUCYHKA.
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r)

Hcnoas3ys rpadux dpynxumn ¥ =T (X} | onpenennte u sanmumre oteer:

10.
11.
12.

(1 6amn) Haumensbiee u Haubosblee 3HaYeHUS PYHKIUU;
(1 6amn) [IpomexyTku Bo3pacTaHusl U YObIBaHUS QYHKIINH;
(1 6amm) ITpu kakux 3HAUEHUSX X f(x)>0

d
ne

1
EE F a X

N

IIpu BoInosiHeHuM 3agaunii 13-18 3anumuTe X0 pemieHus M MOJyYeHHbI 0TBET

13.

14.

15.
16.

17.
18.

(1 6amr) K Bepmnnam nByX cT0s100B NMpUBs3aH THOKuii mHYp. Ha cepenuny mHypa cen
aucT, ¥ IHYP MPOBUC 110 3eMin. Ha kakoM paccTosiHuM (B METpax) OT CT0JI0A BEICOTOH 3
METpa aucT KOCHYJICS 36MJIH, €CITH BBICOTAa BTOPOTO CTOJIOA 2 METpa, a PACCTOSIHHE
MEX]ly HUMH 5 METpoB?

(1 6amn). MaTepuanbpHas TouKa JABMKETCS IPAMOJIMHEIHO 10 3akony X () = 0,5t3 — 3t +
2t, TIe X — pacCTOsSTHUE OT TOYKHU OTCYETa B METpax, t — BpeMs B CEKyHIIaX, U3MEPEHHOE
¢ Havaya JBmxeHus. Halinure ee CkopocTh (B METpax B CEKyH/y) B MOMEHT BpeMeHH t =
6c.

(1 6amn) Haitnure o6macts onpenenenus Gpynxmuu y=Ilg(x?-8x).

(1 Gamn) Pemmre ypaBHeHHE Vo424 = 6
(&)

tg|x-c |= 4B

(1 6amn) Pemute ypaBHEeHUE 5]

(1 6an) Ilnomane rpaHy IpPSIMOYTOJILHOTO Mapasuienenunena passa 15. Peopo,

NepIeHANKYIIIpHOE 3TOH rpanu, paBHO 2. Haiinute o0beM napaienenumnesa.

,ZIOI’IOJIHllmeJlea}l uacmo

IIpu BhInOIHeHNH 3agaHuil 19-22 3anummTe X0/ pelleHusl  MOJYy4YeHHbIH OTBeT

19.

3 2
(3 6anna) Haiiure HauMenbiiee 3Hauenue dpynakmun ¥ — ¥ + 6"+ 9x + 84 gy

OTpE3Ke [-2:-0,5],
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20. (3 6amna) OcnoBanuem nupamu sl DABC siBisiercst TpeyrojabHUK, B KOTOPOMAB =
20cm, AC =29cm, BC =21 cm. I'panun DAB u DAC neprneHauKynspHbl K IUIOCKOCTH
ocHoBaHus, a rpans DBC cocrasmser ¢ et yron B 60°. Haiiaute 06beM mupaMusL.

[2*. =24

21. (3 6anna) Pemnte cucreMy ypaBHEHU lzy' 3'=54 :
22. (3 6amna) Pemute ypaBHeHHe 25 x +3tosx =0
Bapmuanr 5.
Kpumepuu oyenku gvinonnenusn pabomot
Onenka
KommuectBo 6amioB, HEOOX0IUMOE TSI TOJTYYSHUSI OTICHKH
«3» (y1OBIETBOPUTEIILHO)
9-14
«4» (xopor11o)
15-20 (He MeHee 0IHOTO 3a/IaHHs U3 IOTIOJTHUTEILHON YacTH )
«5» (OTJIINYHO)
21-30 (He MeHee Tpex 3aJaHuii U3 JOTIOJHUTEIBHON YacTH)

Ooazamenvnas uacmeo
IIpu BeIno/IHeHuH 3aganuii 1-8 3anuiuTe X0 pelIeHUs! M MOJYYECHHBIH OTBET.

1. (1 G6amn) IlyremectBennuku npouun 60 % Bcero mapuipyra nemkom, 15% npoexanu Ha
aBTOOYyCE M OCTaBIIMKCS MyTh - Ha Kopabie. Haiinu anmuHy Bcero Mapiipyra, €ciiu myTh
Ha Kopalsie paBHsuICS 28 kM?

2. (1 6amm) dns mokpacku 1 M2 motonka tpedyercs 130 r kpacku. Kpacka npogaercs B
6ankax 1o 2 kr. CKoJIbKO OaHOK KpacKy HYHO KYIMHUTh Ui MOKPACKH MOTOJIKA
mwIomanpo 43 M2?

3. (1 6amr) Yemy paBeH yrioBoil KOd(PPHUITMEHT TUHEHHON (QYHKITNH, 3aJaHHOMN
bopmyroit y=12-56x?

4. (1 6amr) Beruncnoute 3HaYeHUE BBIPAKCHUS Fa

» 11

5. (1 6amn) Hatimure 3nauenue tgo, ecnu sina=0,6 u a YETBEPTH.
] x—1
(_) 1o,
6. (1 6amr) Pemure ypaBHEeHHE 19
7. (1 6amr) Beruuciure 3HaYCHUE BBIPAKESHUS
8. (1 6amwn) Pemnre ypaBHeHHE logs(14 —x) = log,5
9. (1 6amn) Ha omqHOM M3 pUCYHKOB M300pakeH rpaguk GyHKIUN y:X2+7X+16.yKa>KI/ITe

HOMCD 9TOI'0 pUCYHKa.
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)
Hcnoan3ys rpaguk pyHKIMHA y=f , OTIpe/ieJIuTe U 3alUIINTE OTBET:
10. (1 6amn) Haumensiee n HanbobIIee 3HaYeHUS QYHKITUH;

11. (1 6amn) [IpomexxyTku Bo3pacTaHus U YObIBaHUS (DYHKIIUH;
12. (1 6ann) Haiinute Hynu GyHKIUU

([ x)

IIpu BhInoIHeHnH 3agaHuil 13-18 3anummTe X0 pelieHus: U MOJY4YeHHbIH OTBET
13. (1 6amm) Ot cronba BEICOTON 9 M K 1I0MY HAaTSHYT IPOBOJ, KOTOPBIH KPEMUTCS HA BHICOTE
3 M ot 3emsin PaccrostHue ot 1oma 70 ctos6a 8 M. Beruucnure My npoBoja.
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14. (1 6amn). MarepuanbHas TOUKa JBIDKETCS NPAMONIMHEHHO 1o 3akoHy X (t) = —t*+ 663+ 5t
+ 23, rae X — paccTosiHue OT TOYKH OTCYETa B METpax, t — BpeMs B CEKyHIaX,
M3MEpPEHHOE ¢ Havaia JABmxkeHus. Haliure ee ckopocTh (B METpax B CEKYH/y) B MOMEHT
BpemeHu t =3 c.

2x+1

x—1

—1i

15. (1 6ann) Haiigure o6nacTs onpenenenus GyHKIUU

16. (1 6am1) Pemnte ypapuenne VX +41 = 12,

17. (1 6amn) Pemure ypaBnenue 2sin X-sinx=cosx.

18. (1 6amn) B nmpaBuneHO# TpeyronbpHoit mupamuae SABC mMenuansl
ocaoBanussABCrnepecekarorcs B Touke O. [Imomans tpeyronsauka ABC paBHa 2; 00beM
nupaMubl paBeH 5. Haiianre mmmay otpeska OS.

Jonoanumensnas wacmo
Ipu BeImosHenuu 3aganuii 19-22 3anumuTe X0 pelieHUs: U MOJy4YeHHbIil 0TBET

19. (3 6ama) HaiiTi mpoMeskyTOK Bo3pacTaHus (GyHKIHH Y =X — 2X+ 3.

20. (3 6amra) OcHOBaHHEM MHPAMHUJIBI CITY)KUT MPSMOYTOJIHUK, JUTHHA CTOPOHBI KOTOPOTO
paBHa 15 cm, a yMHA ero AuaroHanu 24 cu. Haliqure o0beM mupaMuibl, €CIIM Kaxa0e
ee 60KOBOE PeOPO HAKIOHEHO K OCHOBAHMIO MUPAMHIBI IO yriioM 45°,

| 277 =g*;

loam __Awel
21. (3 6anna) Pemure cucremy ypaBHEeHUit lﬁl =3
22. (3 6anna) Haiinure pemenue ypaBHeHns 2sin°x-3sinx+1=0.

Bapuanur 6.
Kpumepuu oyenku evinonnenus paoomot
Onenka
KonuuecTBo 6ainoB, HEOOXOIMMOE /IS TTOTYICHHS OTICHKH
«3» (YIOBIETBOPUTEIIHHO)
9-14
«» (xopol1110)
15-20 (He MeHee 0JTHOTO 3aJIaHus U3 IOTIOJIHUTEIILHON YacTH )
«5» (OTIIMYHO)
21-30 (He MeHee TpeX 3a/laHuii U3 JIOTIOJTHUTEIILHON YacTH )

Ooazamenvuas uacmp
IIpu BpInoiHeHuu 3aganuii 1-8 3anummTe X0 pelieHUs: M MOJTYYEHHBIH OTBeET.

1. (1 6amm) Kyprtka crouna 650 kpoH. BecHoii 1ieHa KypTKu CHU3MJIach cHavyana Ha 5%, a
3areM erie Ha 8%. CKOJIbKO CTajla CTOUTh KypTKa MOCJIe BTOPOTO CHUKEHHUS [IEHBI?

2. (1 6amn) B mauke 500 nucroB 6ymaru opmara A4. 3a Henento B oduce pacxoayercs
1200 nmucroB. Kakoe HauMeHblIee KOJTUYECTBO MaueKk OyMaru Hy>KHO KyluTh B ouc Ha 4
Henenn?

3. (1 6amn) Haiinute koopAMHATHI TOUKH NepeceueHus rpaduka ¢pyHkunu y=6X+12c ocpro
abcruce.

V-

~i| 2z

(1 6ann) Beruncnure 3HaueHUE BBIPAXKEHUS v .
(1 6amm) Haiiure 3nauenue tgo, ecnn cosa=0,8 na” | YETBEPTH.
(1 6an) Pemmnre ypasuenne 27 = 128

(1 Gamn) Berurciiure 3HaYEHHE BBIPAXKEHUS log

:2.

486 —log, 2,25

© N o UM

(1 6ayn) Pemure ypaBHeHuE logg(3 —x)
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9. (1 6amn) I'paduk kakoi U3 MPUBEACHHBIX HIKE (PYHKIMN N300paKeH Ha pUCYHKE?

Ly

A) Y= 4 —12x+5 B) ¥ = —4x* —12x—5
B) ¥ — 4 +12x+5 r)Yy= Ay 4+ 12x—5

Hcnonb3ys rpaguk pyHKuMn y=flx , OTpeieJINTe U 3aIMIINTE OTBET:
10. (1 6ann) Haumenspmiee n HanOombIee 3HaUSHUS (DYHKIINN;
11. (1 6ann) IIpomexxyTku Bo3pacTaHusl U yObIBaHUS (QYHKIINH;
12. (1 6aymn) YKakuTe KOJIMYSCTBO HYJICH (PYHKIIHH.

4

LY
¥

SiEEEEEREE

= -aﬁ -l= ;
VTN
M

IIpu BoInoiHeHuM 3agauuii 13-18 3anumuTe X0 pemieHUs M MOJyYeHHbI 0TBET
13. (1 6amn) YenoBek poctom 1,7 M CTOUT Ha PaCCTOSIHMHM 8 METPOB OT CTOJIOA, HA KOTOPOM

BucUT (hoHapb. TeHp yenoBeka paBHa yeTblpeM MeTpaM. Ha kakoii BeicoTe (B MeTpax)
pacnofioxxeH ¢poHaps?

14. (1 6amn). MarepuanbHasi TOUKa ABMKETCS TPSIMOJIMHEHHO 110 3aKOHY

R e
xit) _gr-l—%lr — 20

S

, TJIe X — paccTosHUE OT TOYKU OTCYETa B MeTpax, ! — BpeMs B
CEKyHJIaxX, U3MEPEHHOEe ¢ Havaja JBKeHus. HaiimuTte ee ckopocTh (B METpax B CEKYHIY)
B MOMEHT BpeMeHu t=6c¢.

15. (1 6amn) Haitnute obmacts onpeaenenus Gpyukuuu y=10ga(5-4x)
16. (1 6amn) Pemute ypaBHEeHUE V3ix+37 = 13

17. (1 6ann) Pemute ypaBHEeHUE -

18. (1 6amm) OceBbiM cequI/IeM HUIMHApA sABIsieTcs kBaapar. [nomanb ocHOBaHUsA
UWIMHIPa paBHA 367 cM2. BBIYMCINTE BHICOTY IMJIMHPA.
Jononnumensnasn yacmo
IIpu BhInOIHeHNH 3agaHuil 19-22 3anumMTe X0/ pelieHUsl M MOJy4YeHHbIH OTBET
19. (3 6anna) Haiitu HanMeHbInee 3HaYenus pyHkiun y=3X-X° Ha otpeske [-3;0].
20. (3 6amna) B npaBmiibHOM TpeyrojabHON MUpaMu/Ie CTOPOHA OCHOBAHUS

paBHav 3 cM 393 ¢m ,a GokoBoe pebpo — 5 cM .BbIuncnuTh BHICOTY TUPAMUIBI.

29



21. (3 6amna) Pemute cuctemy ypaBHEHHMA

[ 167=64";
|27 1=,
22. (3 6amna) Haitnure pentenne ypasHeHus 2C0S2X-C0S X-1=0.
Bapmuanr 7.
Kpumepuu oyenku evinonnenus paoomot
Onenka

KommuectBo 6amioB, HEOOX0IUMOE /TSI TOJTYYSHUSI OTICHKH
«3» (y1OBIETBOPUTEIILHO)
9-14
«4» (xopor11o)
15-20 (ne MeHee 0AHOTO 3aJaHMsI U3 TOTIOJHUTEIbHOM YacTH)
«5» (OTJIINYHO)
21-30 (He MeHee Tpex 3alaHuii U3 JOTIOJTHUTEIBHON YacTH)
Oobazamenvnan yacmeo
IIpu BeImoiHenuu 3aganuii 1-8 3anumuTe X0/ pemieHUss U MOJYYeHHBIH OTBeT.

1. (1 G6amn) Ilocne cHukeHUs LIeHBI IBEHHOM MaHbI Ha 14% oHa cTtana cTouts 2752
KpoHbl. Ha CKOJIBKO KPOH CHU3WIIACH 1I€HA IBEHHON MAIIMHbBI?

2. (1 6amn) Jns mokpacku 1 m? motonka tpebyercs 100 T kpacku. Kpacka mpoaercs B
6ankax 1o 3 kr. CKOJBbKO OaHOK KpacKd HY)KHO KYITUTh JUTSI TOKPACKHU TIOTOJIKA
Iomaasio 47 mM%?

3. (1 6amr) ®yHKIMM 3a7aHBI GOPMYIIAMHU

1) y=-7x 2) y=2x-1 3) y=x 4) y=-2x-9
Kakue n3 HUX SABIAIOTCS YOBIBAIOIIMMU

A) 152
b) 1;4
B) 2;3
I 34 -
V10 V1
4. (1 6amt) BoruncnuTe 3HaU€HHE BBIPAKCHUS V'S
il
5. (1 6amn) Halimute 3nauenue tgo, ecnu sino= 25 yor il YETBEPTH.
641‘— mw _ -
6. (1 6amn) Pemute ypaBHEHME 36
3,5+ilog, 8
224 —iloggd
7. (1 6amn) Beruncnute 3HaU€HUE BBIPAKECHUS logs?
= 6

o

(1 6ann) Pemure ypaBHeHue log,(7 —x)

9. (1 6amn) lBLI6epI/ITe CpeIy MpeANoKeHHbIX Tpaduk yeTHON GyHkunu. OObsICHUTE BBIOOD.
\

1 |
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Hcnoan3ys rpadpuk pyHkiuu y=f(x) , OTIpeIeJIuTe U 3aMUIINUTE OTBET:
10. (1 6amn) Haumensiee n HanbobIIee 3HaYeHUsT QyHKITUU;
11. (1 6amn) [IpomexxyTku Bo3pacTaHusi U YObIBaHUS (DYHKIUU;
12. (1 6amn) Ipu kakux 3HaYeHUAX X f(x)<0.

et
-—"'"-.

LT
x
a
=4
-
¥,
1
- -!-/L A2+ o0 g

IIpu BhInoIHeHnH 3agaHuil 13-18 3anummTe X0 pelieHusi M MOJY4YeHHbINH OTBET
13. (1 6ann) B 60 M ogHa oT Apyroi pacTyT JiBe cocHbI. BricoTa oHO# 31 M, a npyroii — 6
M. Haiigure paccrosinue (B METpax) MEX/y UX BEpXYIIKaMu?
14. (1 6ann) MaTtepuanbHasi TOUKa JBMXKETCS MPSIMOJIUHEHHO 110

|
x(t) = =" +12
3aKOHY 3 (Tae X — paccTosiHUE OT TOYKH OTCYeTa B METpax, t — Bpemsi B
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CeKyHJIaX, U3MEPEHHOE ¢ Havaja JBrKeHus). Haliaure ee ckopocTh (B M/C) B MOMEHT
BpemeHHu =1 c.
15. (1 6amn) Haitnure o6macts onpenenenus pynxmun y=lg(8x3-32)

16. (1 6amn) Pemure ypasuenne. VX +36 = 13
V3

2C05K = =—
17. (1 6amn) Pemmre ypaBHEeHUE

18. (1 6amm). OceBoe ceueHrne KOHyca — MPaBUIIBHBIA TPEYrOJIbHUK, IJI0IIAb

KOTOpOro 2 V3 cM2. BIMuCIuTh 06pasyomyo KoHyca.
Jononnumensnas uacmo
IIpu BbInoIHeHUHM 3a1aHnii 19-22 3anuIIMTe X0/ PelIeHUsI U MOJTyYeHHBI 0TBET

19. (3 6ama) Haiitu manGonbinee 3nauenns ¢pyaxuun Y=3x-x° na orpeske [-3;0].

20. (3 6aura) B mummHIpe HAa pacCTOSHUH 8 CM OT €0 OCH | MapalIeNIbHO €1 MPOBEICHO
CEYCHHE, IMaroHalb KOTOPOro paBHa 13 cM. BRIYHUCIUTE BBICOTY IMIMH/PA, €CIIU PAJIUYC
ero paseH 10 cwm.

21. (3 6amna) Pemute cucreMy ypaBHeHHI

[ x—y=8
|2°"7=18
22. (3 6anna) Haiinure pemenne ypaBHenus Sin®x+5sin x+4=0.

Bapmuanr 8.
Kpumepuu oyenku evinonnenus paoomot
Orneska
KonuuecTBo 6ainoB, HEOOXOIMMOE /IS TTOTYICHHS OTICHKH
«3» (YIOBIETBOPUTEIIHHO)
9-14
«4» (xopoI110)
15-20 (He MeHee 0JTHOTO 3a/laHus U3 TOTIOJTHUTEIIBHON YacTH )
«5» (OTIUYHO)
21-30 (He MeHee TpeX 3aJlaHui U3 JIOTIOJIHUTEIILHON YacTH)

Ooazamenvnas uacmeo
IIpu BhINOJIHeHNM 3a7aHuil 1-8 3anuIMTe X0/ pelleHus: U MOJyYeHHbINH OTBeT.

1. (1 6amn) FOpa nomkeH npoyuTaTh KHUTY, B KOTOpoil 260cTpanuil. 3a TpH IHS OH
npountan 180 ctpanuu. CkoibKO NPOLUEHTOB KHUTH ITpounTain FOpa?

2. (1 6amn) Jns noxpacku 1 m? notonka tpebyercs 100 r kpacku. Kpacka nponaercs B
6ankax 1o 3 kr. CKoJIbKO OaHOK KPAacCKH HYXKHO KYIHUTh Ui TOKPACKH MOTOJKA
Iomanso 68 M%?

3. (1 6amn) bynyt nu napamiensHbl rpaduku QyHKIUN Yy=-3X+5 u y=4+3x. OTBeT

TIOSICHUTE.
= =
VT NT
—J —
4. (1 6amn) BeruncnuTe 3HaY€HNE BBIPAKCHHUS. _ v
7
ra
(1 6amn) Haiinute 3HaueHue tgo, ecnu coso= 2 yor IV YETBEPTH.

(1 6amn) Pemurte ypasuerne 8 = 512.

(1 6amn) Beruncnure 3Ha4eHUE BBIPAKEHUS log, 2—log, 0,5+log, 27

5—5x) = 2logs2

© N oG

(1 6awn) Pewnre ypaBHeHME logs(
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9. (1 6amn) YkaxuTe, KAKOH U3 MPEIT0KECHHBIX Ipa(uKoB, sABIIsETCS rpaduKoM HEYETHOM
¢ynkuuu. [Tosicaure cBoit BBIOOD.

A)

| =

S

| Z
<

B

)

Ucnoansys rpaguk Gpynkuun =f(x) , OIIpe/ie/INTe M 3alIHIINTE OTBET:
10. (1 6amn) Haumensiee u HanboJibliee 3Ha4eHUS (PyHKIUH;
11. (1 6amn) ITpomexyTKH BO3pacTaHusi U yObIBaHUS (PYHKIUH;
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12. (1 6amn) YKaxkuTe KOJIMYECTBO HYJICH (QYHKITHH.

7k

| NESRCUN

% AN
\ A
[/ \t

IIpu BbInoIHeHnHu 3aganuii 13-18 3anummTe X0/ penieHUs: M NOJYy4YeHHbIH OTBET
13. (1 6amm) Touka KperyIeHns Tpoca, YASPKUBAIOMIETO (DIarmrok B BEpTHKAITEHOM
ITOJIOKEHUHU, HAXOJUTCA Ha BBICOTE 15 M oT 3emin. Paccrosaue

] OT OCHOBaHMsI (pIarmToka 10 MecTa KperieHus: Tpoca Ha 3eMJie
paBHo 8 M. Haitnure nimuny Tpoca?
? 153 14. (1 6ann) MatepuanbHasi TOUKa JBUKETCS MIPSIMOJIMHEHHO TI0
I
3 el
| covems x(t)=—=t"+8+Tt—17
x 3aKOHY 4 (T7e X - paccTosHUE OT

TOYKH OTCUETa B MeTpax, t -BpeMsi B CEKyHAaX, H3MEPEHHOE C Hayaa JBUKECHHUS).
HaiinuTe ee ckopocts (B M/c) B MoMeHT Bpemenn t=10 c.
15. (1 6amn) Haitmmre 06macts onpenenenus GyHkimn y=5l0gs(x?-4X)

16. (1 6amn) Pemute ypaBenne V3X+ 15 = 5,
17. (1 6amn) Pemmute ypaBHeHne ¥2os2=-1,
18. (1 6amn). BoxoBas rpaHb MPaBWIILHON TPEYTOJIBbHON MPU3MBI — KBaJIpaT, IUIOIA b
KOTOPOTO paBHa 64 cM2. BEIYHCIINTH IIEpUMETP OCHOBAHHMS TIPH3MEI .
Jlononnumenvnasn yacmo
IIpu BhInOJIHeHUM 3aaaHuil 19-22 3anuiuTe X0 pelieHUs U MOJyYeHHbI 0TBeT
19. (3 6amna) Haiitn HanbonbInee 3HaYeHNs GYHKIMH Y=X° — X Ha oTpeske [-2;2].
20. (3 6ata). B mpaBuiibHOM 4eTHIPEXYTOJIBLHON IPU3ME JUAroHallb paBHa 9 cM, a €€ BbIicoTa
— 3cM. BbruuciauTh HOJTHYIO TOBEPXHOCTH MPU3MBI.
21. (3 6amra) Pemute cucteMmy ypaBHEHUI
[ y—x=7
3% 320 t=27
22. (3 6amra) HalimuTe pemieHne ypaBHEHUsT 2005 x-5snx+1=0.

Bapmuanr 9.
Kpumepuu oyenxu evinonnenus paoomaot
OneHka
KonudectBo 6amioB, HeoOXxoAMMOE A7l IOTYyYeHHS OLIEHKH
«3» (yIOBIETBOPUTEIHHO)
9-14
«» (xoportio)
15-20 (He MeHee OJTHOTO 3aJIaHus U3 JIOTOJHUTEILHON YacTH)
«5» (OTIIMYHO)
21-30 (He MeHee Tpex 3a/laHui U3 JOMOJHUTENBHON YacTH)
Oba3amenvhas yacmo
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le/l BBINOJIHEHNH 3aJaHUH 1-8 3anuinmTe X0 peaicHus 1 HOJIy'{eHHBIﬁ OTBCT.

1.

2.

(1 6amn) U3 36 yuammxcs Kiacca Ha SKCKYPCHIO OTIpaBmwiIock 28. Haiinu, cKkoabko
MPOIEHTOB YYaIINXCsl ObIJIO HA SKCKYpCUU?

(1 6amm) Jlns nokpacku 1 m? motonka tpedyercs 140 T kpacku. Kpacka npojaercs B
6ankax 1o 2,5 kr. CKOJIbKO 0aHOK KPacKH HYXHO KYIUTh JJIsl IOKPACKH MOTOJIKA
IIOIIABI0 65 M%?

(1 6amm) Yepes Kakyro TOUKY MPOXOIUT IpaduK GYHKIUHN Y="7+X

A)A(-5;2)
b) B(2;8)
B) C(5:2)
I') D(1;-8)

o

25

]

(1 6amn) Beruucnure 3HadeHUE BBIPAXKEHUS

T

azi a” I'v

(1 6amm) Hatigure 3nadenue Sino., eciu cos u YETBEPTH.

(1 6amn) Pemure ypaBHeHUE 3 81

log, 54+1053£+19531
(1 6amr) Beruncnure 3HaUeHUE BRIPAKEHUS 2

(1 Gamn) Pemmure ypaBHeHue log)3(17—x) = logj;12

(1 6aut) Ha o1HOM M3 pHCYHKOB M300paxkeH rpaduk QyHKIHH Y=X°+5X+7.VKaxuTe
HOMEp 3TOTO PHCYHKA U TIOSICHUTE CBOU BHIOOP.
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Henoansys rpadguk dpynxman Y= X]  onpeneaute u samummre orser:
10. (1 6aymn) Ykaxkurte 001acTh OTpeielIeHUs U 00JIaCTh 3HAYCHUH (PYHKITUH;
11. (1 6amn) Haiigure mo rpaduxky: f (—2), f (0);

12. (1 6aymn) YKaKknuTe KOJIMYSCTBO HYJICH (QYHKITHH.

T
n E - F 1 X

N

IIpu BoInosiHeHuM 3agauuii 13-18 3anumuTe X0 pemieHUs U MOJyYeHHbI 0TBET
13. (1 6amn) JlectHuiy nimuHOM 3 M NPUCIOHWIM K epeBy. Ha kakoii BeIcOTE (B METpax)
HAXOJIUTCS BEpXHUH €€ KOHEIl, €CIIM HWKHUI KOHEIl OTCTOUT OT CTBOJIA JiepeBa Ha 1,8

14. (1 6amn) MaTepuanbpHas TOYKa ABUKETCS MPAMOJUHENHO 10 3aKoHy X () = 6t2 — 48t +
17, rne X — paccTosiHHE OT TOYKU OTCYETa B MeTpax, t — Bpems B CEKyHJax,
M3MepeHHOe ¢ Haydaja JBIKeHus. HalimuTe ee CKOpocTh (B METpax B CEKYHy) B MOMEHT

BpemeHu t=9 C. _ _
15. (1 6ann) HaiinuTe obnacts onpeneneHust GyHKIUN y=logyy \7 x= x|
16. (1 6amn) Pemute ypaBHEeHUE V36—-2x = 2

o

]
17. (1 6amn) Pemure ypaBHeHHe 2
18. (1 6amn). [Tnomans OOKOBOI rpaHU MPaBUILHON YETHIPEXYTOIBHOM NPU3MBI paBHa 48
cM? a mepuMeTp ocHoBaHHsA- 12 cM. BerauciuTh 60K0BOE pebpo MPU3MEL.
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Jlonoanumensnas wacmo
Ipu BeImoHeHnuu 3aganuii 19-22 3anummuTe X0 pelieHUsl U MOJyYeHHbIl 0TBET
19. (3 6anna) Haiigure Haubonsiuee 3HaueHns Gynkmun Y=x>-12x2+16 na orpeske [1;4].
20. (3 6amra). B mumHape napamuieTbHO €ro OCH MPOBEICHO CEYCHHE, JHAroOHalb KOTOPOTO
17 cm. BoicoTa mununapa 15 cm, a ero paauyc 5 cMm. Ha kakom paccTossHUM OT OCH
IIPOBEJIEHO 3TO ceyeHue?
21. (3 6amna) Pemute cuctemy ypaBHEHHIMA
[1log,8=3;
|4x—y=11,

22. (3 6amna) Haiimure perenne ypaBHEHUS _

3aoanusa 0na npaKkmuuecKkux u 1a00pamopHvIX 3aHAMUIL

3agaya o BbIYMCICHUH IYTH
CornacHo (pU3HUECKOMY CMBICITY TIEPBOM MTPOU3BOTHOM, IPOU3BOTHAS (PYHKIIMU B TOUYKE €CTh

s
vig) =s(f) = —
MT'HOBEHHAsI CKOPOCTh TOYKH, T.€. £ . Orcrona,

MOJIYYEHHOE PAaBEHCTBO B IIpe/eiax OT t1 J10 t2 MoIydaeM
t

I.:i’s = Iv(ﬁ).:ﬁ

23 v(fj'df’. WHurerpupys

Torma myTh, NpOACHHBIA TOUKOM TP HEPABHOMEPHOM JIBHKEHHH I10 IPSIMOM C IEPEMEHHOMN

CKOPOCTBHIO V(€) 3a OTPE30K BPEMECHH [£1=52 |BBIpaXkaeTcsi UHTErpajgoM
t
S=| vit)dt.
b4
1)

Ipumep 1. CKOpoCTh MPSIMOJIMHEHHOTO JABWKEHHS TeJla BhIpakaeTcs GopMyinon L =
2t+3t%(m/c). HaiiTi myTh, NpOHICHHBIH TEJIOM 3a 5 CEKyHJ OT Hauaja JABIKEHHS.

Pemenue.
5

5
S=| (243t *)dt =t *+2*) | =150(m).
0 0
l'[pnMep 2. I[Ba TCJIa HaAa4YaJIl ABUI'aTbCA OJJHOBPCMCHHO U3 O,Z[HOP'I TOYKH B OAHOM HaAIlIPpaBJICHUU

1o npsimMoii. IlepBoe Teso ABMAKETCS O CKOpocThio v =(6t2+2t) M/c, BTOpoe — O CKOPOCTBIO
v2=(4t+5) m/c. Ha KakoM pacCTOSIHUS JAPYT OT APYra OHH OKaxKyTcs depes 5 c?

Pemenune. ckomas BenmrunHa €CTh PA3HOCTh PACCTOSIHUM, TPOWICHHBIX TEJIaMM 3a S C.
5

5
S=l(6t3+20dt= (2t *+£%)| =275(m)

0 0

5 5
S, = | (4 t+5)dt= (2t 4563 =75(m)

0 0
Taxum o6pazom, S=S1-Sp= 275-75=200 (m).
2. 3aga4ya 0 BbIYUCIEHUHN PA0OTHI ePeMEeHHOI CHIIbI
[TycTe MaTepuanpHast TOUKa MO AEUCTBUEM CUJIbl F nBukeTcs o npsimoi. Eciu gercteyromas
cHJia TIOCTOsIHA, @ TIPOWJICHHBIN MyTh paBeH S, TO KaK U3BECTHO U3 Kypca (pusuku, padbora A sToit
F Beruncnsiercst mo popmyie:

A= F*s
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Paboty nepemennoii cuibl f{x) mpu nepemerniennu no ocu OX MaTepuanbHON TOUKU OT X=a JI0
x=b, Haxoaum 1o popmyie (3):

3
J‘ Flxdx

A=z (2)

Pemenun 3a1a4 Ha BbIYMCIIEHUE paOOThI CUJIbI YIIPYTOCTH, CBA3AHHBIX C PACTSKEHUEM U

C)KaTHEM IPYKHH, OCHOBbIBaeTcs Ha 3akoHe ['yka. Ilo 3akony I'yka cuna F, pacTsarusaromast

WM C)KUMAIoLIas IPYKUHY, IPONOPLHOHANIbHAS STOMY PACTSXKEHUIO UIIH CKaTulo, T.e. F=kX,

/1€ X — BEJIMUMHA PaCTSHKEHUS UM cKaTus, K — K03 (GULHeHT IponopHUuOHAIBLHOCTH.

Hpumep 1. Cuna ynpyroctu F npyxunsl, pactsanytoii Ha 11 = 0,05 m, pasna 3H. Kakyo padoty

HaJ0 MPOU3BECTH, YTOOBI PACTAHYTH NPYX UHY Ha 12 =0,1 mM?

Pemenue. [loacraBuB nanneie B hopmyiny 3akoHa ['yka, momyuanm: 3=k*0.05, T.e. k=60,

CIIEIOBATENIbHO, CUJIa YIPYTrOCTH BbIpakaercsi cooTHoueHnem F=60x. Haitnem padoty

nepeMeHHoM cuJbl o opmyiie (2), monaras, uyto a=0; b=0,1:

0.1 1
Jﬁﬂxdx= zoxﬂr

A= " 20,31k

3. 3apava o cuJjie 1aBJICHUS JKUIKOCTH

CorunacHo 3akony [Tackais BenmuunHa P qaBiieHUs KUIKOCTH Ha TOPU30HTATBHYIO TUIOIIAIKY

BBIUHCIsieTcs o Gpopmyne P=gphS, (4)

I'me g — yckopeHue cBOOOIHOTO TIAJICHUS B m/c?;

P— IJIOTHOCTB KUAKOCTH B Kr/™M;

h — ryOuHa morpyXeHus IO KH B M;

S — mIomIaak MIOMALKU B M2,

[To aT0it popmyre Heab3sd UCKATh JaBICHHUE KUAKOCTU Ha BEPTUKAIBHO MOTPYKEHHYIO

IJIACTUHKY, TaK KaK ee pa3Hble TOUKH JIeKaT Ha pa3HbIX TITyOrMHaX.

[1ycTh B )KUIKOCTH MOTPYKEHA BEPTUKAIBHO IJIACTUHA, OTPAaHUYEHHAs IMHUSAMU X = a, X = b, yl

= f1(x) m y2=f2(X); cucrema KoopauHAT BbIOpaHa TaK, KaK yKa3aHO Ha PUCYHKE 1.

Jlist pemieHus 3a1a4u pa3o0beM TJIACTHHY Ha N yacTel (MajblX TOPU30HT AJIBHBIX MOJIOCOK)

MPSIMBIMU, TTApAJUIETIbHBIMU OBEPXHOCTH KUIKOCTH (T.€. napauiensubiMu oc OY). Ha

riIyGHHE X BBLICIHM OIHY H3 HHX M 0003HaunM uepes f{x) ee miuHy, a depes 2% ee mupumy.

HpI/IHHB IIOJIOCKY 3a IPAMOYI'OJIbHUK, HAXO0JUM €€ IIJI0I[a b 5= f(x:l &x

F=gofix) fxox
Haiinem muddepennman dp sToit GyHKITUN.
dp = gaf (x) xdx
Torna no 3akony [lackaist HHTETpUPYs OJYYCHHOE PABEHCTBO B Mpe/eiaX OT X = a JIo X = b,

IoJIy4um
&

J‘ prfixidx

P=g= 3
IIpumep
AxBapuym uMeeT GopMy MpsIMOYToJIbHOTO napaenenunena. Haitnem cuimy naBiaeHus Boabl
(mnoTtHOCTH Bozibl 1000 kr/M%), HamonmHsIOmEl aKBapUyM, Ha OJIHY U3 €r0 BEPTUKAIbHBIX CTEHOK,
pa3mepsl koTopoit 0,4 m x 0,7 M.
Pemenue. Boibepem cucremy KoopauHaT Tak, 4To0b1 ock Oy 1 OX COOTBETCTBEHHO COEPIKAIH
BEpXHEEe OCHOBaHHE U OOKOBYIO CTOPOHY BEPTHKAIBHOM CTEHKH akBapuyma. i1 HaXoKIeHUs
CHJIBI JJaBJIEHUS BOJBI Ha CTEHKY BocmoJibzyeMcst popmyioit (3). Crenka umeet Gopmy

f(x)=0,7%, x€[0;

MMpsIMOYT'OJIbHHUKA, ITIO3TOMY 0’4] Tak xak IpCaACiIbl MHTCIPUPOBAHUS a=0u

b=0,4, To moyyuMm:
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0.4 2n4
pagy J‘lOOO*O,T«‘ * xdx = 700 %rg =565 ~ 549H

1. Hajitn niiomaasb purypbl, orpaHu4eHHON JMHUSIMH.
a) y=x+4; y=5;
0) 0,5x+2; y=-x+5.

2.3anauu ¢ GU3NYECKUM CO/Iep:KAHHEM.

3aoaua 1.

CxopocTs aBukenus Touku V=12t-3t u/c. Haiinure myTh, mpoiiIeHHBIH TOYKOM OT HavaIa
JIBIDKEHUA 10 €€ OCTAHOBKH.

3aoaua 2.

Boruncnute paboty cuisl F mpu cxxaTtun npyuHsl Ha 4 ¢M, eciiu AJis ¢katus e€ Ha 1 cM Hy)KHa
cuia 10 H.

3aoaua 3.

Touxa ABUKETCS TIPSMOJIMHERHO O cKOpocThio V(t)=6t2-4t-1 HaifauTe 3aKk0H JBU- )KeHUs
TOYKH, €CJIM B MOMEHT BPEMEHH t=1c Koop/nHaTa TOYKHU ObLIa paBHA 4 M.

3.3a5a4u ¢ IKOHOMHMYECKHM COJEPKAHHEM.
3aoaua 1.
[Ipou3BoIMTENBHOCTH TPY/1a paboyero B TeUEHUE JHA 3a1aETCs
dopmymoii f(t)=0,00625t*+0,05t+0,5 den. eo./u., Te t — BpeMs B 4acax OT Hauana paboTsl, T.e.
0<t<8. Haiitu dynkiuio Q(t) — 00bEM MPOIYKIIMU U €TO BEIHYHNHY 32 pabOUuil 1CHb.
3aoaua 2.
Ha cxnage 3anac Hekotoporo toBapa paseH 100 ef., a eXKeJHEBHO MOCTYNAIOIINN TOBAP
BBIpaXkaeTcst popmyioii f(t)=22-0,5t+0,06t2, rae t- kommdecTBo aHEH. ONMpeneTUTh KOJTNYECTBO
ToBapa uepe3 40 nHe.

4.3ana4m 1JI9 pelieHrsl HA KOMIbIOTepe.

3aoaua 1.

[Ipou3BOAUTENBHOCTH TPY/Ia padOUNX B TEXHUUECKON CMEHE MPH BBITYCKE IITAaHT€HLIUPKYIeH
onpenensercs popmynoii f(t)=2,53t2, rie t — pabouee Bpems B yacax. Beranciauts 00bEM
BBINTYCKaeMOU MPOAYKIMH 32 6 4acoB paboyero BpeMeHHU.

3aoaua 2.

Poct Hacenenus BopoHeskckoii o6nactu onuckisaercs pynkuueii f(t)=35825t% rae t — Bpems B
rojnax. OnpenenuTs MPUPOCT HACENICHUS yepe3 15 ner.

3.2. IIpomexyTouyHas aTrecTanus

Cnucok 60npocoe K IK3amemny:
DYyHKIUA, UX CBOHCTBA U rpaduk.
1.YucnoBast pyHKIHSL.
2.IIpeobpazoBaHue rpapuKoB.
3.YérHble 1 HeUETHBIC (PYHKITUH.
4.TlepruoguHOCTD (PYHKIIUH.
5.Bopactanue u yObiBaHuE YHKIUI. DKCTPEMYMBI.
6.VccnenoBanue GpyHKIMH.
7.006paTHas QyHKIHS.
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8. Apudpmernueckue AeWcTBUS Hall PYHKITUSIMHU.

9.CnoxHast pyHKIHS.

IIpousBoaHas ¥ €€ IPUMEHEHHE.

1.IMocnenoBatensHOCTH. CIOCOOBI 331aHUS M CBOMCTBA YMCIIOBBIX ITOCIEA0BATEILHOCTEH.

2.Ilpenen nocnea0BaTeabHOCTH.

3.CioxxeHue nocie0BaTeaIbHOCTEN.

4.beckoHe4HO yOBIBArOIIAs TEOMETPHYECKAsI IPOTPECCHSI.

5.Ilpupaienne aprymMenTa 1 npupamieHie GpyHKIum.

6.IlonsTHE O IPOU3BOAHOM.

7.IloHATHE O HETIPEPHIBHOCTH (HYHKIIUH.

8.IlpaBuia BbIYUCICHUS IPOU3BOIHBIX.

9.IlpousBoHasA CHOKHON (YHKITHH.

10.ITpon3BoiHAs TPUTOHOMETPUYECKUX (DYHKITHIA.

11.IIponsBoiHbIE OOpaTHBIX (PYHKIUI.

12.Metoa MHTEpBAJIOB

13.KacarenbHas Kk rpapuky QpyHKIU.

14.ITpuOnrxE€HHBIE BHIYMCICHUS.

15.I1pumepbl NpUMEHEHHs TPOU3BOIHOM MPH PEIICHUH 3a/1a4 TEXHUKHU U (PU3UKH.

16. IIpumeneHne Npon3BOAHOM K uccienoBanuio pyHkuuil. Bospactanue u yobiBanue
GyHKIMH.

17.Kputnueckue Touku QyHKIUNA. MakCUMyMbl 1 MUHUMYMBI.

18.I1prmepbl MpUMEHEHHSI TPOU3BOIHOM K MCCIIET0BAHUIO (DYHKIUI.

19.HauGosnbliee 1 HauMeHbIlIee 3HaYCHUE PYHKIUU.

20.Btopas npous3BogHasA U €€ TeOMETPUUECKUN CMBICIL.

21.IlpumeHeHne BTOPOI IPOU3BOTHON K UCCIEAOBAHIIO (DYHKIIMA M TIOCTPOCHHE
rpauKoB.

22.HaxoxaeHre CKOpOCTH JJIs Mporiecca, 3a1aHHoro GopMyJIon U rpaguKoM.

IlepBo0Opa3Has U HHTErpaJl.

1.ITonsiTHe MEpBOOOPA3HOM.

2.0OCHOBHBIE CBOWCTBA MEPBOOOPA3HOM.

3.Tpu npaBuiIa HaXOKJEHUS IEPBOOOPA3HBIX.

4.I1nomaas KpUBOJIUHEHHOMN TpaneurH.

5.Uurterpan. ®opmyna Hetorona u Jleiibuuma.

6.Ilpumenenue unTerpana B GU3UKe U FreOMETPHUH.

MHOrorpaHHMKH.
1.Muororpannuku. Teopema Ditnepa

2.Ilpusma.

3.ITupamuna.

4.Cummetpust B KyOe, B IpU3Me, B MUPaAMUJIE.

5.Ceuenue kyba, MPU3MBI, TUPAMUJIBI.

6.IIpencraBneHue o MpaBUIBLHBIX MHOTOTPAHHUKAX ( TETpadAp, KyO, OKTadap, J0IeKadap,
9KOCAdIP ).

Teja M NOBEPXHOCTH BPAILICHHS.

1. ununmp.

2.Konyc.

3.I0ap u chepa.

HN3MepeHusi reOMEeTPHM.

1.06bEM U ero M3MepeHHUs.

2.@opmynbl 00béMa Kyba, mapasuieNienunea , MpU3Mbl, HUJIHHIIPA.

3.®opmMynel 00bEMA TUPAMUIBI U KOHYCA.

4.DopMyIbI TUIOIIAIU TIOBEPXHOCTEHN IUITUH/IPA U KOHYCA.
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5.@opMynsl 00bEMa TIapa U IIomaan chepsl.
6.ITonoOue ten. OTHOMIEHUS MJIOMIAACH MOBEPXHOCTEH M 0OBEMOB MOIOOHBIX TEII.
Kom0uHaTOpHKA, CTATHCTHKA U TEOPHs BEPOATHOCTEIA.
1.OcHOBHBIE TOHATHSI KOMOMHATOPHUKH.
2.3a1aum Ha MOJICYET YKCiia pa3MElIeHU, IEPECTaHOBOK, COYETaHU.
3.®opmyna 6unoma Hetotona. CBoiicTBa OMHOMHAIBHBIX KOA(PPHUIIMEHTOB.
4. Tpeyronpnuk Ilackains.
5.0mpeneneHue BEpOSTHOCTH.
6.CnoxeHne U yYMHOXXEHHUE BEPOSITHOCTEH.
7.lucniepcus Ciy4ailHOM BEIMYMHBI, 3aKOH €€ pPaclpeleIICHHUS .
8.YucnoBble XapakKTEpPUCTUKNA JUCKPETHOM Clay4ailHOW BEIMYMHBI.
9.IlonsiTHE O 3aKOHE OOJBIINX YHCEI.
10.IlpencraBieHue J1aHHBIX.
11.I'enepanbHasl COBOKYIHOCTh, BBIOOpKa, CpemaHee apupMeTHdecKoe.
12.ITonsaTue 0 3aayax MaTeMaTUUYECKOM CTATUCTUKH.
13.Pemenrie mpakTUYECKUX 337a4 C MPUMEHEHHEM BEPOSITHBIX METOOB.
14.Pemenuie ypaBHEHUI.

Bapuanmut 3a0anuit ona ykzamena:

Nel
o]
-

1. Beruncnute npenen k=173 X7

211
2.BBIYUCTUTE HHTETPAT I coS2x dx

0

x> +7x+12
3.PemnTe HEpaBEHCTBO METOJIOM UHTEPBAJIOB —FFF >0

X

4 .Hamucath ypaBHEHHE KacaTeIbHON f(X)=x2-4x0=-2

5.Haiiti 006EM IPSIMOYTOJILHOM TTPU3MBI, €CJTU CTOPOHBI OCHOBAHUS paBHbBI 16M 1 12M, a
BBICOTA paBHa 14Mm.

6. Ha sx3amene 60 OuneToB, AHapelt He BeIydmt 3 U3 HUX. HaliiuTe BeposSTHOCTh TOTO, YTO EMY
onaAETcsl BELyYEeHHBIHN Onier.

No2
li 5x2—4x—1
=1

1. Beraucnuts npeaen i BT

11
2.BpIuncnuTh HHTErpal J. cos4x dx.

0

2Xx% +5X

3.PemmuTe HEpaBEeHCTBO METOZIOM WHTEPBAJIOB ——— 20

X +5x+4
4.Hanucath ypaBHEHUE KacaTeIbHON f(X)=0.5x2-2x+2x0=0

5.Haiitn 00bEM MpsIMOYTOJIbHOM MPHU3MBI, €CIM CTOPOHBI OCHOBaHMA paBHBI 19M u 15M, a
BbICOTA paBHa 17M.
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6.Ha sk3amene 40 Ouneros, J[uma He Belyums1 6 n3 HuX. Haliqure BEpOsITHOCTD TOTO, YTO €MY
MOMNaJETCsl BEIyYCHHBIN OUIeT.

Ne3

lim 3x%4+5x—2
1. Beryrcauts npenen x——g P2

1
2.BBIYUCIUTE HHTETPAT I cos3x dx.

0

2
X*—2X-3

3.PemnTe HEpaBEHCTBO METO/I0M UHTEPBAJIOB — <
(Xx+3)(x—4)

. 1
4.Hamucatp ypaBHEHHE KacaTeIbHON f(X)=- — Xo=-1
X

5.Haiiti 00bE€M MpsAMOYTOIbHON PU3MBI, €CITU CTOPOHBI OCHOBAHUS paBHBI 22M U 18M, a
BBICOTA paBHa 21M.

6.Ha sk3amene 45 6uneros, @enas e Belyuni 9 u3 Hux. Haiinure BepoSATHOCTb TOTO, YTO €My
MoNaAETCs BEIyYE€HHBIHN OnIIeT.

Neq

lim 4x°—14x+6
1. Beruncnuts npenen A

0
2.BBIYHCINTD HHTErPa j ( x+2) dx

-2
3.Pernte HEPAaBEHCTBO METOIOM HHTEPBAJIOB (Bx+4)(x-1)(x+2)> 0

. Vs T

4 HanucaTh ypaBHEHHE KacaTeJIbHOU f(x)=cos (2x+ g )Xo=- E

5.Haiiti 00bEM IPSIMOYTOJILHOM TTPU3MBI, €CJTM CTOPOHBI OCHOBAHHUS PaBHBI 25M U 21M, a
BBICOTA paBHa 24Mm.

6.Ha sk3amene 40 6umiieros, Komns He Boryuni 4 u3 Hux. Haiinure BeposTHOCTb TOTO, YTO €My
nonajaércs BblydeHHbIN OUIIeT.

NeS
: 6x°+x—1

2 _l,‘fr} /2 ey
1. Beraucnuts npegen _

11
2.BpluncnuTh HHTErpal J. c0S2x dx

0
3.PemuTte HEpaBEHCTBO METOI0M HHTEPBAIOB (5x+7)(x-2)(x+1) <0

42



4.Hammcath ypaBHEHUE KacaTelIbHON f(X)=-X2-2x+2x0=-1

5.Haiitn 00BbEM MpsIMOYTOJILHOM MPU3MBI, €CJIM CTOPOHBI OCHOBAHMS PaBHBI 28M U 24M, a
BBICOTA paBHa 27M.

6.Ha sx3amene 40 6uiieros, Urops He Bolyumil 2 u3 HuX. Haliaure BeposTHOCTb TOTO, YTO EMY
nomaaeércs BEIydeHHBIN OnIteT.

Ne6
: =y=1
xI—IH}Q x=1/2
1. Beruucnute npenen
0
2.BbIuncauTh HHTErpal j (x?+7x +12)dx.
-4
3.PemmTe HEpaBEHCTBO METOJIOM HHTEPBAJIOB 3x3+x2-10x>0
4.Hamucatp ypaBHEHHE KacaTeIbHON f(X)=-x?-2xx0=1

5.Haiiti 00bE€M NpsAMOYTOJIbHON MPU3MBI, €CJIM CTOPOHBI OCHOBAHUS paBHbI 31M u 27M, a
BbICOTa paBHa 30Mm.

6.Mamma BKiIIOYaeT TeJIeBU30p. TeneBU30p BKIIOYAECTCS HA CllydailHOM KaHase. B 3To BpeMst 1o
9 xaHaJIaM M3 COpOKa MATH MOKA3bIBAIOT HOBOCTU. HaiinnTe BeposATHOCTh TOro, uto Maiia
nonaaéT Ha KaHall, TJie HOBOCTH HE UIYT.

Ne7 ,
i 2x?+5x—3
. 3
1. Beruucnute npenen Ve S LAY
0
2.BBIYHCINTE HHTErpa I (x?+4x +3) dx
1
3.PemmTe HEpaBEHCTBO METOJIOM MHTEPBAJIOB 2x3-x2-3x<0
4 Hamucath ypaBHEHHE KacaTeIbHON f(x)=x2-3x-3%0=0

5.Haiiti 00bEM psAMOYTOIBHON MUPAaMUIbI, €CJIM CTOPOHBI OCHOBaHUS paBHbI 15¢cMm 1 18 cm, a
BBICOTA paBHa 13 cMm.

6.Maira Bkiro4aeT TeseBu3op. TeneBru3op BKIOUAETCA Ha cllydallHOM KaHaiie. B 3To Bpems no
3 KaHanaMm M3 TPUJALATHU MMOKA3BIBAIOT TEJIEBUKTOPUHBI . HaliiuTe BeposTHOCTH TOro, uro Mara
MOMNajET Ha KaHal, II€ TEJIEBUKTOPUHBI HE UIYT.

Ne8
I 3x?—bx—2
=)
1. Beraucnuth npenen e
0
2.BBIUNCIUTH UHTETpa j ( x*--4)dx
-2
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x* -9
3.PemnTe HEpaBEHCTBO METO/I0M UHTEPBAJIOB ) >0
4.Hanmcath ypaBHEHUE KacaTeIbHON f(X)=-Xx2+4x0=-2
5.Haiitn 00BbEM MpsIMOYTOJIBHOM MUPaMUIbI, €CTH CTOPOHBI OCHOBaHUA paBHBI 18cm 1 21 oM, a
BbICOTa paBHa 17 cM.
6.JIroba BriFOUaeT TeseBrU30p. TeaeBu30p BKIIOYAETCS Ha CydailHOM KaHaue. B 9To Bpems mo
4 xaHasiaM M3 IIECTHAAUATH IOKa3bIBalOT MY3bIKaJabHbINA Kiun. Haligute BEposSTHOCTH TOTO,

yro JIt00a momanér Ha KaHa, r/1e KIUIbl HE UIYT.

Ne9 N
. B 0r|
lim =573
1. Beraucnuts npenen x—=—1/3
0
2.BpIaucnuTh HHTErpal I (x?+2x +1) dx
-2
3
X* -8
3.Pemnte HEPABEHCTBO METOJOM UHTEPBAIIOB >0
X
4.Hamucath ypaBHEHHE KacaTeIbHOM f(X)=2-x?x0=-3

5.Haiiti 006EM IPSIMOYTOJILHOM TUPAMUJIBI, €CJIM CTOPOHBI OCHOBAaHHMS paBHBI 21cM 1 24 cMm, a
BbICOTa paBHa 20 cM.

6.JIr00a BrrO9aeT TeneBu30p. TeaeBru30p BKIIOUACTCS HA CIydaiHOM KaHaie. B 3To Bpems 1o 6
KaHajaM M3 COPOKa BOCbMH IOKa3bIBAIOT TOKyMEHTalbHbIe (puibMbl. Haiinure BeposTHOCTD
TOrO, uTo JIt06a monaAét Ha KaHal, I/ie JOKYMEHTalbHble PUIbMbBI HE HUAYT.

Nel0
lim Z2t8xt
F1
1. Beruucnuth npenen =
3
2.BblunciauTh HHTErpa J. cosbxdx
g
4
3
x° =27
3.PemuTte HEpaBEHCTBO METOI0M HHTEPBAJIOB —F— 20
X
y 1.,
4 Hamucath ypaBHEHHE KacaTeIbHON f(x)=5- > X“X0=3

5.Haiiti 00bEM psAMOYTOIBHON MUPAaMUIbI, €CJIM CTOPOHBI OCHOBaHUS paBHbI 24cM U 27 cMm, a
BBICOTA paBHa 23 cM.

6.Buka BxirouaeT TeneBu3op. TeneBu30p BKIIOYAETCS Ha CllyuailHOM KaHane. B 310 Bpems o
YEeThIPHAJUATH KaHajaM W3 TPUALATH IISATH IMOKa3bIBAKOT peknamy. Halaure BEpOsSTHOCTH
TOro, uro Buka nomanér Ha KaHaJ, rA€ pekjiaMa He UIET.

6. YA EBHO-METOJNYECKOE U THO®POPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJIMHBI
HopMaTuBHBIE JOKYMEHTBI:
1.®enepanbHblii  TOCYAApCTBEHHBI  0Opa3oBaTeNbHBIA  CTaHAAPT  CPEIHEro
npogeccuonanpHoro obpasoBanuss 1mo 38.02.01 DOxonomuka u Oyxranrtepckuil yuder (1o
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orpacinsaM) (kBanmupukamuss — Oyxraiarep), YTBEpXKAEHHOrOo NpukazoM MuHHCTEpCTBa
oOpa3zoBanus 1 Hayku PD 1 B COOTBETCTBHH C pabOYNM y4eOHBIM IUIAHOM CIICIIUAIEHOCTH.
2.®enepanbubiii 3ak0H PO ot 29.12.2012roma Ne273-03 «O6 obpazoBanuu B PDy.
3.Pabounii y4eOupii 1uman crnenuanbHoctd 38.02.01 DxoHOMHKA M OyXraaTepcKuid
yuerT (110 OTpaciisiM).
OcHOBHbIE HCTOYHUKH:
1. Maremaruka : yaeOHuK / A.A. Jamgasa. — 3-e uzn., uctp. u gorm. — M. : UHOPA-
M, 2017. — 544 c. — (Cpennee npodeccuoHabHOEe 00pa3oBaHue) DICKTPOHHBIN
pecypc
2. IO.M. Hanwunos, H.B. Hukonosa, C.H. Hypuesa; Maremaruka: YdeOHoe mocodue /
- M.: HUL] UH®PA-M, 2014. - 496 c. DneKkTpoHHBIN pecypc
JlonoJHUTeIbHbIE€ HCTOUHUKH:

1. JManmasu A.A. CoopHUK 3aaa4 1o maTemaTtuke: YueoHuk. — M..@OPYM-UH®DPA-M,
2012.

2. MopakoBuu A.I'. AnreOpa 1 Hagana MaremaTrdeckoro ananmmsa. 10-11 xmacesl. B 2 4.
Y. 1. Yuebnuk ans yyamuxcsi o0ieoOpa3oBaTeNbHbIX yUpexkaeHuil (0a30Bblii ypoBeHb) /
A.I'. Mopaxosuu. -11-e uza.,crep. —-M.: Muemo3zuna, 2013.-399 c.

3. AnreOpa m Hayama MareMmarudeckoro aHaimm3a. 10-11 xmaccel. B 2 u. Y. 2. 3agaunuk
JUIsL  ydamnmuxcst 001eoOpa3oBaTeNbHBIX  yupexkaeHuit ( 0a3oBwiii  ypoBeHb) /[A.T.
Mopakosud u jip.]; moxa pea. A.I'. Mopakosuda.-10-e uzn., crep.-M.: Muemo3unHa,2012.-
239 c.

HNHuTepHeT-pecypcsl

lNazera «Marematuka» «m3aaTenbckoro nqomay «llepBoe cenTsiOps» http://www.mat. 1
september.ru

Maremartuka B OTKpbITOM KoJIiemke http://www.mathematics.ru

Marematuka: KoHCyIbTallMOHHBIM IIEHTP NpenojaBaresied W BBIMYCKHUKOB MIY
http://school.msu.ru

Marepuansl o Maremarnke B EnuHo# Koymeknuu 1UQPOBBIX 00pa3oBaTEIbHBIX
pecypcos http://school-collection.edu.ru/collection/matematika/

OO6pazoBarenpHBIN MaTeMaTH4YeCKuii caidT Exponenta.ru http ://www. exponenta.ru

Oo6miepoccuiickuii Maremarnyeckuii mopran Math-Net.Ru http://www.mathnet.ru

[Toptan Allmath.ru - Bcst MaTemaTuka B oqHoM Mecte http ://www. allmath.ru

BupryansHas mkosa 1oHoro marematrka http://math.ournet.md

I'eomerpuueckuii moprain http://www.neive.by.ru

I'paduku dynaxumii http:// graphfunk .narod.ru

Ilepuoauyeckre M3IaAHNA:

1.2Kypnan «Mup I1K».

2.I'azeta «Maremaruka. [lepBoe ceHTIOps».
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