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1. HEJIb Y 3AJAYY JUCHHUILINHEI

Heabio n3ydeHust yaeOHOW TUCITUTUIMHEI SBJSICTCS OCBOCHHUE CUCTEMBI 0A30BBIX 3HAHUM,
OTPKAIONIMX BKJIAJ] MaTEeMAaTUKH B (OPMHPOBAHWE COBPEMEHHOW HAYYHOW KApTHHBI MHUPA,
POIbE MHPOPMAITMOHHBIX MPOIIECCOB B OOIIECTBE, OMOJIOTHUECKUX M TEXHHUECKUX CHCTEMaX;

- (GopMHpOBaHWE TPEJCTABICHUNA O MaTeMaTHKE KaK YHHBEPCAIBHOM S3bIKE HaYKH,
CpeACTBE MOJECIMPOBAHHUS SBJICHHUI U IMPOLIECCOB, 00 UESIX U METOJaX MaTeMaTHKH;

- pa3BUTHE  JIOTMYECKOTO  MBINUICHUS,  HPOCTPAHCTBEHHOTO  BOOOpa)KCHUS,
QITOPUTMUYECKOHN KYJIbTYpPbl, KPDUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM ISt OyayIeit
poeCCUOHATILHOM IEATEILHOCTH, VIS TIPOIOJKCHUST 00pa30BaHUs U CaMOOOpa30BaHMS,

- OBJIAACHUC MATCMATUYCCKMMHU 3HAHUAMHU WU  YMCHUSIMU, HeO6XOHI/IMBIMI/I B
TIOBCEHEBHOM KH3HH, JIJISl U3YUCHUS] CMEKHBIX €CTECTBEHHO-HAYYHBIX JAUCIUIUIMH Ha 0a30BOM
YPOBHE U TUCIHILINH MPO(ECCHOHAIBHOTO IUKJIIA, JJIS TOTyYeHUs: 00pa3oBaHus B 00JacTX, HE
TPeOYIOMIMX YriTyOJIeHHOW MAaTEeMaTHYECKOM MOITOTOBKH;

- BOCIIUTAHUC CPCACTBAMH MATCMATHUKU KYJIbBTYPblI JUYHOCTHU, ITOHMUMAHUA 3HAYMMOCTHU
MaTeMaTHKHU JUI HAyYHO-TEXHUYECKOTO IPOrpecca, OTHOMICHUS K MaTeMaTHUKE KaK K 4acTH
00IIIeYeNTOBEYECKOW KYJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMaTHKH,
IBOJIIOIIUEH MAaTEMAaTUYCCKUX UJICH

3agauu OCBOCHHUS yUCOHOU JUCIIMILTAHBL:

-IPOYHOE ¥ CO3HATEJIBHOE OBJAJCHHE CTYJACHTAMH 3HAHUSMH M YMCHUSIMH,
H€06XOI[I/IMI)IMI/I IJId U3YyYCHUSA CIICHHUATIBHBIX JUCHHUILINH, pa3pa6OTKI/I KYPCOBBIX 1 OUIIJIOMHBIX
MPOCKTOB, JIJIs MPO(eCCHOHALHOW ACATEIBHOCTH M MPOJOKEHHS 00 yUCHHSI.

-Cq)OpMI/IpOBaTI) HaBBIKU MaTEMATUYCCKOI'O MOACIINPOBAHUA, IMpaBUJIbHBIX
NPEJCTaBICHUN O CYITHOCTH U CIIU(PUKE MATEMATHYECKIX METOJIOB;

-00€eceunTh IMPUMCHCHUC OCHOBHBIX MATCMATHYCCKUX MCETOJ0B IIpU PCIICHHUU
NPUKJIAIHBIX 33134,

-BOCIIUTHIBATh KYJIbTYPY OOILIEHUS B TPYIOBOM KOJUIEKTHBE, OOILIECTBE;

-pa3BUBaTh CHOCOOHOCTH CaMOCTOSTEIbHO M 3(PQeKTHBHO pemarh NpoOJeMbI B 00JIACTH
npohecCuOHATBHON e TENbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl

VYuebnas auciumuinHa «MaTeMaTtuka» BXOAMT B 00IIe0o0pa3oBaTeNbHBIA LUK
mucuuiuine - cnenuanbHocTH 38.02.01 DxoHOoMHMKa M OyXranTepckuil yder (IO OTpacism).
[Iporpamma  yueOHON  aucHUIUIMHBL — «MaTtemaTuka»  SBISETCS  YacThlO  OCHOBHOM
npodeccuoHaabHON 00pazoBaTenbHON mporpaMmMel B cootBeTcTBUM ¢ PI'OC no cneunanbHOCTH
CIIO 38.02.01 DxoHOMUKA U OYXTaNTEPCKUH YUeT (TI0 OTPACIIM).

OcBoeHne JUCHUIUIMHBI HEOOXOAMMO JUIsl JAJbHEHIIEr0 H3YYeHHUs CIEAYIOIIHUX
JTUCIUTUTMH TIpodeccHoHanbHOr0 nukia: «MaremaTnkay, «OCHOBBI OyXTalITEpPCKOTO yYeTay,
«CTaTtucTukay.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS 110 JTUCHUIIJIMHE

[Iponiecc wm3ydeHUs AUCUUIUIMHBI HampaBieH Ha (OPMHUPOBAHUE CIEAYIOIIUX
KOMIIETEHIIHH y BBIITYCKHUKA.

A) O6mue komnerennuu (OK1-OK9), Bkirogaromue B ce0s CHOCOOHOCTb:

OK 1. [TorumaTe CymHOCTh M COIMATBLHYIO 3HAUYMMOCTH CBOEH Oyaymied mpodeccuw,
IIPOSIBJIATDH K HEH YCTOMYUBBIN UHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JAESTEIbHOCTb, BHIOMpAaTh TUIIOBBIE METOIBI U
CHOCOOBI BHIMOJIHEHUS TPO(hECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTH U KaYECTBO.

OK 3. IlpuHNMaTh pemieHus] B CTAaHIAPTHBIX W HECTAHIAPTHBIX CUTYAIMsX W HECTH 3a
HUX OTBETCTBEHHOCTb.



OK 4. OcymecTBnsaTh TOUCK M HUCIOJB30BaHWE WHGOpPMAIUU, HEOOXOAUMOU s
3(PEKTUBHOTO BBHIMIOJHEHUS MPOPECCHOHANBHBIX 3a/1ad, MPO()ECCHOHATBFHOTO U JTUYHOCTHOTO
pa3BUTHA.

OK 5. Bnmamerp wuH(pOpPManMOHHOW KyJbTypOd, aHAJIM3UPOBATH M  OILICHUBATh
UH(POPMALIKIO C HUCIIOIB30BAaHUEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

OK 6. PaGorarh B KOUIEKTHBE W B KoMmaHze, 3((PEKTUBHO 0OIMIATHCS C KOJIJICTaMH,
PYKOBOJICTBOM, TIOTPEOHUTEISIMH.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTH 32 pabOTy WJIEHOB KOMaH[Ibl (MOAYMHEHHBIX), 32
pe3ysIbTaT BHINOIHEHMS 3a1laHU .

OK 8. CamocrosTensHO OmpeneisaTh 3aJadyd MpodecCHOHAIbHOTO W JIMYHOCTHOTO
pasBUTHS, 3aHUMATbCd  €caMOOOpa3OBaHMEM, OCO3HAHHO  IJIAHUPOBATh  IOBBINIICHHE
KBATH(UKAIIAH.

OK 9. OpueHTHpOBaThHCS B YCIOBUSAX YaCTOM CMEHBI TEXHOJIOTHI B MpodecCHOHaTbHON
JESTENIbHOCTH.

I1K 1.4. ®opmupoBath Oyxraiarepckie MPOBOJKH MO YYEeTy UMYIIECTBA OpraHU3alluy Ha
OCHOBE padouero MiaHa C4YeToB OYXTaITepCKOro y4era.

B pe3ynbraTe 0CBOEHUS IUCLUHUILUIMHBI CTYAEHT JOJIKEH

yMeThb:

AJITEBPA:

- BBINOJHATH apuMeTUudecKue JeHCTBUS HAJ YUCIaMH, COYeTast YCTHBIE U MIChbMEHHbBIE
MPUEMBI; HAXOJWUTh NPUOIMKEHHBIC 3HAYCHUS BEJIMYMH ¢ TIOTPEIIHOCTH BBIUYMCICHUHN
(aOcomoTHas U OTHOCHUTENbHAS); cpaBHUBATH uncioBbie Beipaxkenus (OK1-OK9);

- HAXOJWUTh 3HAUYEHUS KOPHSI, CTETIEHH, JJoraprudmMa, TPUTOHOMETPHUUYECKIX BBIPAKEHUH Ha
OCHOBE OTpEJeNieHUs], UCHONb3ys TpU HEOOXOAWMOCTH HHCTPYMEHTAIbHBIE CpECTBA,;
10JIb30BaThCsl NPUOIMIKEHHOM OlleHKOM npu npaktuyeckux pacuerax (OK1-OK9);

- BBIMOJIHATH MPeoOpa3oBaHUS BBIPpAKEHUH, NpUMEHsAs (OPMYNbI, CBS3aHHBIE CO
CBOICTBaMH CTeTeHeH, Torapumos, Tpuronomerpudeckux Gynkuii (OK1-OK9);

- UTsl IPAKTUYECKUX pacueToB 1o ¢popMyiaM, BKItoyas GopMyIibl, COAEpIKAIUEe CTETICHH,
panukansl, Jorapu(Mbl ¥ TPUTOHOMETpUYECKHE (YHKIMH, WCIOIB3Yys IMPH HEOOXOTUMOCTH
CIIPaBOYHBIC MaTepUaNbl U MPOCTEHIINe BeIYUCIUTENbHbIE yeTpoiicTBa (OK1-OK9).

DyHKIUH U TPaQUKH:

- BBIYHCIIATH 3HaYeHHE (PYHKIIMU 1O 3aJaHHOMY 3HAYEHHIO apryMEHTa NP Pa3TuIHbIX
crioco0ax 3ananus Gynkiuu (OK1-OK9);

- OINpeAensiTh OCHOBHBIE CBOWMCTBA UHWCIOBBIX (YHKIHMH, WIUTFOCTPUPOBATH WX Ha
rpadukax (OK1-OK9);

- CTpoUTh TpadUKH H3YYCHHBIX (DYHKUMN, WILTIOCTPUPOBATH MO TpaduKy CBOHCTBA
aneMeHTapHbIX pyHkuuii (OK1-OK9);

- HUCMOJb30BaTh MOHATHE (DYHKUIMU ISl ONMMCAHUS U aHaIW3a 3aBUCHUMOCTEH BEIMYUH
(OK1-OK9);

- JUISl OMKCAHUS C MOMOIIBI0 (PYHKIMUN Pa3IMYHBIX 3aBUCUMOCTEH, MPEICTABICHUS UX
rpaduuecku, uaTepnperanuu rpapukon (OK1-OK9).

Hauvana maTteMaTn4yecKkoro aHajaimsa:

- HAXOJUTh MPOU3BOIHBIE dNIeMeHTapHbIX PyHkiuit (OK1-OK9);

- HCTIOJIH30BaTh MPOU3BOAHYIO I U3YyYCHHS CBOMCTB (DYHKIIMIA U MMOCTPOCHUS TPapUKOB
(OK1-OK9);

- TPUMEHSTHh TPOU3BOIHYIO NJsl MPOBEACHUS MPHUOIMKEHHBIX BBIYUCICHUH, pellaTh
3aJaud MPUKIATHOTO XapaKTepa Ha HAaxXOXXJIEHHE HauOOJbIIEro M HAUMEHBIIETO0 3HAYEHHS
(OK1-OK9);

- BBIYHCIATH B MPOCTEHIIMX CIIy4asX IUIOHNIAAd U OOBEMBI C MCIHOJIb30BAaHUEM
onpeneneHHoro unterpaia (OK1-OK9);



- JUIA peleHus MPUKIATHBIX 3a7a4, B TOM YHCIE COLUAIBbHO-DKOHOMHYECKUX U
buznyeckux, Ha HauOOoJIbIINE U HAUMEHbIIIE 3HAYCHHS], Ha HAX0XKJACHUE CKOPOCTH U YCKOPEHHUS
(OK1-OK9).

YpaBHeHHsI M HEPABEHCTBA

- pemiath paruoHalbHBIE, TMOKa3aTelbHbIC, Jorapu(MuuecKue, TPUTOHOMETPUUYECKUE
YpaBHEHHUS, CBOJAIIMECS K JIMHEWHBIM M KBaJpaTHBIM, a TaKKe aHAJIOTMYHbIE HEPABEHCTBA U
cucremsl (OK1-OK9);

- HCTIOJIb30BaTh TpaduuecKuii MeTo] pemeHus ypaBHeHui u HepaBeHcTB (OK1-OK9);

- U300paxaTh HAa KOOPIUHATHON IUIOCKOCTH PEIICHUS ypaBHEHUH, HEPABCHCTB U CUCTEM
¢ naeyms HeusBecTHbIME (OK1-OK9);

- COCTaBJISITh M pEIIaTh YPAaBHEHHMS W HEPABEHCTBA, CBS3bIBAIOIINE HEU3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM UHMcie MpHUKIaaHbIX) 3agadax (OK1-OK9).

- 17151 TOCTPOEHUS U UCCIIEI0BaHMS TpocTeriux Maremaruueckux mojeneit (OK1-OK9).

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEI:

- pemaTrh MPOCTeHIMe KOMOWHATOPHBIC 3aJaud METOJOM Iepebopa, a TakKe C
ucrosb3oBanueM u3BecTHbIX Gopmyi (OK1-OK9);

- BBIYUCIISITh B MPOCTEHIINX CITy4asiX BEPOSTHOCTH COOBITHI Ha OCHOBE IMOJCYETa YKCIIa
ucxonoB (OK1-OK9);

- Ui aHaliu3a pEeajbHBIX YHUCJIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJIE TUATPAMM,
rpaduxos (OK1-OK9);

- aHanm3a nHpopMaIuu cratucTuaeckoro xapakrepa (OK1-OK9).

IF'EOMETPUA:

- pacro3HaBaTh Ha 4YepTekaxX M MOJCIAX MPOCTPAHCTBEHHBIC (OPMBI, COOTHOCHUTH
TpeXMEpHbIe 00BEKTHI C UX OMHCAHUSIMU, n3oopaxenusiMu (OK1-OK9);

- ONHUCHIBATH  B3aUMHOE  pACIOJIOXKEHHE  TNPSIMBIX M IUJIOCKOCTEH B
IPOCTPaHCTBE, APTYMEHTUPOBATh CBOM CyKIeHUs 00 3ToM pacrnonoxenun (OK1-OK9);

- aHAIM3WPOBATh B MPOCTEHIIMX CIy4asX B3aUMHOE pACIOJIOKEHHE OOBEeKTa B
npoctpactBe (OK1-OK9);

- m300paxaTh OCHOBHBIC MHOTOTPAaHHUKH WM KpPYTJIbIe TENa; BBIMOJIHATH YCPTEKH I10
ycnoBusM 3agad (OK1-OK9);

- CTPOUTH IpocTeiiune ceueHus Kyoa, npusmsl, nupamubsl (OK1-OK9);

- pemars IUIAHUMETPUYECKHME W MPOCTEHIINE CTEPEOMETPUUYECKHE 3aJayd  Ha
HAXO0JK/IEHWE TEOMETPUUYECKUX BEITUYUH (JIJTUH, YIJIOB, Momasen, oobemoB) (OK1-OK9);

- UCMOJb30BaTh MPU PEHICHUH CTEPEOMETPUUYECKUX 3a]ad IUTaHUMEeTpudeckue (akThl U
meTo el (OK1-OK9);

- MPOBOJUTH JI0Ka3aTeIbHbIE pacCykaeHus B xoze pemenus 3agad (OK1-OK9);

- ISl UcciieIoBaHus (MOJEIMPOBAHNUS ) HECIOKHBIX MPAKTHUECKUX CUTyaIluii Ha OCHOBE
u3yueHHbIX (hopmyn u cBoiictB puryp (OK1-OK9);

- BBIYKCJICHUST OOBEMOB W TUIOMIAJEH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEN TIpH
peIIeHWH TMPaKTUYECKUX 3373y, UCHONb3ysS TMpPH HEOOXOAMMOCTH  CHPABOYHUKUA U
BbIuncauTeNnbHbIe yeTpoiicTBa (OK1-OK9).

- HCIIOJIB30BaTh MPHUOOPETEHHBIE 3HAHUS U YMEHHUS B MIPAKTUIECKON JAESITETFHOCTU U
noBceaHeBHOM xu3HH (OK1-OK9)

3HATh:

- 3HAQYCHHE MAaTeMaTUYeCKOW HAyKW IJisi PEIIeHUs 3a/lad, BO3HHUKAIOIMIMX B TEOPHUH U
MPaKTUKE; IIUPOTY U B TO K€ BPEMsI OTPAHUYECHHOCTh NPUMEHEHHUSI MATEMATUUYECKIUX METOJ/IOB K
aHAJIM3Y U MCCIIEA0BAHUIO MPOIIECCOB U siBIeHUH B ipupoie u obmectse (OK1-OK9);

- 3HAYEHUE TNPAKTUKHM U BOIMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTUKe MJis
GbopMHUpPOBaHHS W PaA3BUTHS MaTEMAaTUYECKOW HAYKH; WCTOPHIO PA3BUTHS TIOHATHS YHCIA,
CO3/IaHMS MaTEMaTHYECKOTr0 aHAIN3a, BOSHUKHOBEHUS U pa3Butus reometpun (OK1-OK9);

- YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTUKH MAaTEMAaTHYECKUX pPaCCYKIEHUU, WX
MPUMEHUMOCTH BO BceX o0sacTsx uenoBedeckot nestenbHoctd (OK1-OK9);
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- BEPOSITHOCTHBIN XapaKTep pa3IndHbIX MTpoleccoB okpysxkatomero mupa (OK1-OKD9).
BJIa/IeTh: HaBBIKAMH peleHus npukiaaaabix 3aaad (OK1-OK9).

4. COAEP)KAHME PA3JIEJIOB U TEM JUCHUIIJIMH

Paznen 1.PazBuTHe moHATHSA O YHCJIE.

Tema 1.1. UcTopusi pa3sBUTHS NOHATHS YHCJIA.

Conep:xanue MaTtematuka B HayKe, TEXHHMKE, SKOHOMHKE, HH()OPMAIMOHHBIX
TEXHOJIOTHSIX W NPAKTHUECKON nedrenpHocTU. llenn W 3amauM M3ydeHHMsT MaTeMaTHKU B
YUPEKACHUAX CpelHero mnpodeccuoHaabHoro oOpasoBanus. Harypanbhble uucna. Llensle u
panuoHaIbHbIC YUCIIA. [IeHCTBUTEIBHBIC YHCTIA.

Tema 1.2. Ilpuban:keHHbIe BLIYUCTCHUS.

Conep:xanue IlpubmmkenHsle BbruucieHus. [lpubnmkeHHOe 3HaUE€HUE BEIWYMHBI U
HOTPEIIHOCTH NPUOIMKEHUH.

Pa3nes 2.®@yHK1 UM, MX CBOIICTBA U TPaMKH

Tema 2.1 ®ynkuuu. I'padpuxk pynkumnm.

Conepxxanue. UYwcnoBas ¢yakiusa. OOmacTe ompeneieHuss W MHOXKECTBO
3HaueHuil Qynkuuu. Ipadux ¢yuknun. Iloctpoenue rpadukoB GYHKIMHA, 3aTaHHBIX
Pa3IMYHBIMU CIIOCOOAMHU.

Tema 2.2 CpoiicTBa pyHKIMH.

Copaepxxanue. CpoiicTBa  (QyHKIMHM:  MOHOTOHHOCTb, 4YETHOCTb, HEUYETHOCTb,
OTrPaHUYEHHOCTh, MEPUOANYHOCTb. IIpomexyTku Bo3pacTaHus U YyObBaHus. [ 'paduueckas
uHTeprpetauus. I[lpumepbl (YHKIMOHANBHBIX 3aBUCHUMOCTEH B pealbHBIX Ipoleccax u
ABJICHUSX.

Tema 2.3 OOpaTHble U c/10:KHBbIe GPYHKIMH

Conep:xanue. OOGpatHble ¢yHkuuu. ['paduk oOpatHoil ¢GyHKuuu. Apupmernueckue
neiictBus Hax GyHKUUAMEU. CrioskHast QyHKIUS (KOMITO3HITUS ).

Tema 2.4 HcciaegoBanue PyHKIUH U MOCTPOeHHE IPAPUKOB.

Conep:xanue. Cxema uccnenoBanus (YHKIHMH U TIOCTPOCHUE TPa(QUKOB.

Pa3nea 3. OcCHOBBI TPHTOHOMETPHH.

Tema 3.1 Tpuronomerpuyeckue GyHKIUH YUCJI0BOI0 apryMeHTA.

Coaepxxanue. Panunannas mepa yrima. BpamarensHoe asmxeHue. CHHYC, KOCHHYC,
TAQHT'€HC U KOTAaHI€HC YnCIa.

Tema 3.2 OcHoBHBIE (P OPMYJIBI TPHTOHOMETPHH.

Copepxxanue OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA U MX NPHUMEHEHUE
JUIs IpeoOpa30BaHuUs BBIPAKCHUH.

Tema 3.3 ®opmyabl NpuBeleHHWS M HX NpPUMeHeHHe JJs TNpeodpa3oBaHUs
BbIPAKEHU I

Coaep:xxanue.  BriBenenue  ¢opmyn  npusenenus.  Dopmynbl  NpUBEACHHS.
Hcnonb3oBanue Gpopmyi NpuBEACHUS AT IPeoOpa30BaHUs TPUTOHOMETPUUYECKUX BBIPAKCHUH.

Tema 3.4. ®opMyJibl CyMMbI, PA3HOCTH APIYMEHTOB, JIBOMHOI0 apryMeHTa M HX
NpHUMeHeHHe 1JIsl IPeo0pa3oBaHus BbIPAKeHHIA.

Coaep:xanue. @opMyJibl CyMMbI U pa3HOCTH JIJISl CHHYCA, KOCUHYCA, TAHI'€HCA, ABOMHOTO
apryMeHTa JJisl CHHyCa U KOCUHYCa M UX IPUMEHEHHE Il IpeoOpa30BaHusl BHIPAKECHUH.

Tema 3.5. I'paduku u cBOIiCTBA TPUTOHOMETPUYECKUX PYHKIUIA.

Conep:xkanue. 3HayeHUs TpUrOHOMeTpuuyeckux ¢yHKkuui. Ilepmommueckue QyHKUIUU.
CaolicTBa U rpaKy TPUTOHOMETPUUYECKUX (PYHKIIUN

Tema 3.6. O6paTHble TPUrOHOMeTpHYeCKHE QYHKIINH

Coaep:xanue. OnpeneneHre 0OpaTHbIX TPUTOHOMETPUUECKUX (YHKIUI.

Tema 3.7. [IpocTeiiline TPUTOHOMETPUYECKHE YPABHEHUS.

Conepxanue. [Ipocreiimme TpUroHOMETpUYECKUE ypaBHEHUS. POPMYIIBI ISl PEILICHUS
IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUM.
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Tema 3.8. Cnoco0b! pemieHusi TPUTOHOMETPUYECKUX YPABHEHH.

Conep:xanue. CriocoObl pelIeHHS TPUTOHOMETPUUECKUX ypaBHEHMH. PereHue
TPUTOHOMETPUUECKUX HEPABEHCTB, CHCTEM TPUTOHOMETPUUYECKUX YPABHEHUH.

Pasznen 4. IIpsimble M MJIOCKOCTH B POCTPAHCTBE

Tema 4.1 AkcHOMBI cTepeOMeTPHH U CJICACTBUS U3 HUX.

Conep:xanue AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX

Tema 4.2. [TapanieabHOCTH B IPOCTPAHCTBeE.

Conep:kanue. IlapamienbHOCTh  MOpsIMBIX, NOpsIMOM U MIOCKOCTH.  [Ipu3Hak
NapajuleIbHOCTH  MpsAMBIX.  B3auMHOe — pacmojokeHue  OpsIMBIX B IIPOCTPAHCTBE.
CxkpemumBaronuecs npsiMble B mpocTpancTse. OnpeneneHne u Mpu3HaK NapajljieIbHOCTH NPSIMON
u 1iockoctu. [lapamienbHOCTE  IUIOCKOCTEH. B3aMMHOE paclonoKEeHHE IUIOCKOCTEH.
Ornpezenenne U NpU3HAK NapAIIEIbHOCTH INIOCKOCTEM.

Tema 4.3. [lepneHAUKY/JISIPHOCTH B IPOCTPAHCTBE.

Conep:kanue. [lepneHIUKYISIPHOCT, TPSAMOM W IIOCKOCTH. llepneHaukynsp u
HAKJIOHHasg. YTrojl MexAy MpsAMOM U ImiockocTeio. TeopemMa o TpéX NeprHEeHAUKYIApax.
[lepneHauKyISIpHOCTD JBYX IJIOCKOCTEM.

Tema 4.4. 'eomeTpuyeckne npeodpa3oBaHus MPOCTPAHCTBA.

Coaep:xkanue. ['eomerpuyeckue MpeoOpa3oBaHUS MPOCTPAHCTBA:  MApaJUICIbHBIN
NIEPEHOC, CHMMETPHSI OTHOCUTENBHO INIOCKOCTH. [lapaienbHoe npoeKTupoBaHUeE.

Tema 4.5. ¥YroJa Mexay njioCKOCTAMHU.

Coaepsxanue. YTos MeXay INIOCKOCTSMU. [IByrpaHHbIN yroi

Pa3znen 5. KoopauHaTtbl H BEKTOPBI

Tema 5.1 Bekrtopsbl. /leiicTBusi HaJ BeKTOpPaMH.

Conep:xanue Bektopsl. Monyns Bektopa. PaBeHCTBO BekTOpoB. ClioKEHUE BEKTOPOB.
YMHOkK€EHUE BEKTOpa Ha YKCII0. Pa3znokeHne BEKTOpa 110 HaIlPaBJICHUSM.

Tema 5.2 IIpsimoyrosibHasi cucTeMa KOOPAMHAT B IPOCTPAHCTBe.

Coaepxxanue I[lpsmoyrosnbpHas cucremMa KOOpAMHAaT B mpocTpaHcTBe. Popmyna
paccTosSHUSL MEXIy IBYMS TOYKaMU. YpaBHEHUS cdepbl, MIOCKOCTH, mpsiMoil. KoopauHaTsl
BeKTOpa. JlelicTBUS Haa BEKTOpaMH, 3aJaHHBIMH CBOMMH KOOpIMHATaAMH. YTOJI MEXIY ABYMS
BekTOpaMu. CKaJsipHOE MPOU3BEJICHUE BEKTOPOB.

Tema 5.3 UcnoJsib30BaHne KOOPAMHAT W BEKTOPOB NMPH pelIeHMH MATeMATHYECKHX
W NPHUKJIATHBIX 321a4.

Conep:xanue Pemenne npodeccnoHanbHO 3HAYMMBIX 33]1a4.

Pa3nes 6. CreneHHble, NOKa3aTeJbHbIe U JorapugmMuyeckne QyHKIUA

Tema 6.1 Kopenb N-oii crenenu, ero cBOMCTBA

Conep:xanue KopeHb N-oil crenenu, ero CBOMCTBa.

Tema 6.2 IIpeoOpazoBaHue BbIpKEHUN, COAEPKAIINX PaJTUKAITHI.

Copnep:xanue [IpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIINUX  PAAUKAIIBL.

Tema 6.3 UppaunoHajibHble ypaBHEeHHS.

Coaep:xanue. PernieHue HppalMOHANBHBIX YPaBHEHUN M CUCTEM HpPpPaLlMOHAIBHBIX
YpaBHEHUM.

Tema 6.4 CTeneHb ¢ panMOHAJIBHBIM NOKA3aTEJIEM.

Coaep:xanue. CTeneHb C palMOHANBHBIM IOKa3aTeneM U cBoiictBa. [IpeoOpa3zoBaHue
BBIPAXECHUM, CONEPIKALUX CTENIEHH C PallMOHAIBHBIM I0KA3aTEIIEM.

Tema 6.5 Iloka3aTenbHass QyHKIUA.

Copep:xanue. CBoiicTBa u rpaduk noxkasaTeabHONH QYHKIUH.

Tema 6.6 [Toka3zarenbpHbIE ypaBHEHHS U HEPABEHCTBA.

Conep:xxanue CriocoObl peleHHus] MMOKa3aTeNIbHBIX YPaBHEHHH W HEPaBEHCTB, CHUCTEM
MTOKa3aTeJIbHBIX YPAaBHEHUM.

Tema 6.7 Jlorapu¢gmel. [IpeodpazoBanue BbIpakeHuii, cogepKammx Jorapugpmel.

Conepxanue [lonstue norapudma, OCHOBHOE JOorapu(hMUUECKOe TOXKIECTBO, CBOWCTBA
norapudmos. [lepexon k HOBoMy ocHOBaHuIO Jorapupma. [IpeoOpasoBanue sorapupmMuuecKux
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BBIPAKCHU.

Tema 6.8 Jlorapupmuyeckass pyHKIus.

Copnep:xanue CoiicTBa u rpaduk sorapupMudeckoit pyHKIIH.

Tema 6.9 Jlorapudmuuyeckue ypaBHeHUs U HEPaBEHCTBA.

Conep:xxanue CriocoObl pemieHHs Jorapugmuueckux ypaBHeHUH. CriocoObl pemieHwHs
Jorapu(pMHUECKUX HEPAaBEHCTB. PelieHue cucteM JorapupMUUecKiuX ypaBHEHUH.

Tema 6.10 Crenennasi pynkumus.

Conep:xxanue CBolicTBa U rpaduKk CTEIIEHHON (QYHKIIHH.

Pa3nes 7. MHOrorpaHHMKH M KpyIJible Tesa, X IJIOLIAIH IOBEPXHOCTEH H 00bEMBI

Tema 7.1 Muororpannuku Ilpusma.

Coaepxxanue OrpeneneHuss MHOTOTPAHHBIX YIJIOB, MHOTOIpaHHUKOB. OmnpeneneHue
pU3MBI, €€ 371eMeHTOB. DOPMYJIBI U1 HAXOKACHUS TUIOIIAAN TOBEPXHOCTU U 00BbEMA MTPU3MBI.

Tema 7.2 Ilapannenenunen.

Conep:xxkanue OmnpeneneHue napawuienenunena. Ero Bumbl, cBoiicTBa. Dopmysibl s
HAXO0X/IEHUS €ro IUIOIIAIU MOBEPXHOCTH, 00bEMa. OCHOBHBIE ITPUHLIMIIBI IOCTPOEHUS CEUEHUI
napaenenunesa, Kyoa.

Tema 7.3 Ilupammupa.

Conep:xxanue OrmpeneneHus nupamuzibl, €€ 37meMeHTOB. DopMyibl JUIsl BBIYUCICHUS
IUIOLIA/IM TOBEPXHOCTU U 00bEMA.

Tema 7.4 IlpaBujibHbIe MHOTOTPAHHHUKH.

Coaep:xanue [IpaBuibHbIe MHOTOTPAHHUKH.

Tema 7.5 Huaunap.

Conep:xanue OnpeneneHus IWIMHAPA, €r0 3JIEeMEHTOB. DOpMyINbl Il HAXOXKICHUS
IUIOINAAM TOBEPXHOCTU M 00BbEMA UIIUHPA.

Tema 7.6 Konyc.

Conep:xkanue OmnpeneneHuss KOHyca, €ro »JeMeHTOB. DPOpMynbl JUIsl HaXOXKJICHHS
IUIOLIA/IM TOBEPXHOCTU U 00bEMa KOHYcCa.

Tema 7.7 Ilap, chepa.

Conep:xxanue OnpeneneHusi chepsl, mapa, eMeHTOB cdepsl U mapa. DopmMymsl s
HaXO0KJICHUS IUIOIIAAN OBEPXHOCTU U 00BbEMa cepsl U 1mapa.

Paspnen 8. Hauasia maTeMaTH4ecKOro aHajim3a

Tema 8.1 IlocnenoBarebHOCTH.

Coaep:xanue [locienoBaTenbHOCTb, IIpeiei MOCIE0BATEIbHOCTH.

Tema 8.2 IIpousBoanasi pyHKnmuu.

Conepxanue Ilonstue mpousBogHon. DU3HUECKUN CMBICI MPOU3BOIHON. OCHOBHBIE
npaBuia Jguddepeniupoanusa. IIpousBonnble sneMeHTapHbIX  (QyHKUuMi. [IpomsBoanas
CIOXKHOM (yHKIIMH. Beraucienue npous3BoHOM.

Tema 8.3 IlpuMeHeHue HeNIPEePbIBHOCTH.

Coaep:xanue. HenpepbsiBHOCTh QyHKIIMU. MeTO1 HHTEPBAJIOB.

Tema 8.3 I'eomeTpruecKknii CMBICJ IPOU3BOIHOM

Coaep:xanue OrnpeseneHue KacaTelbHOH K rpaduky QyHKIUH, YIJI0BOW Ko3(dduireHT
KacaTeJabHOM. 3HaK yrioBoro ko3dduimenta kacarenbHOM, NpoBeIEHHON K rpaduKy GYHKIUU.
I'eomeTpuyecKknii CMBICI IPOU3BOJIHON. Y PABHEHUE KaCaTEIbHON

Tema 8.5 IlpuMeHenne NPOM3BOIHOM K HCCICAOBAHUIO (PYHKIMH.

Coaep:xxanue MoHOTOHHOCTh (PyHKUIMU. CTaliOHapHbIE TOYKH, TOYKH HKCTpEMyMa.
[Toctpoenue rpaduka GyHKIUH.

Tema 8.6 IIpumeHeHre NPOU3BOAHON ISl HAXOKIECHUS HaAnO0o0JbIIero M
HAMMEHbIIero 3Ha4YeHNH (PYHKINH

Coaep:xxanue HaubGonbiiee 1 HauMeHblllee 3HaYeHHE PYHKINU.

Tema 8.7 IlepBooOpa3Hasi.

Conep:xanue OrmpeneneHue MepBOOOPA3HONM, OCHOBHBIE CBOWMCTBA IEPBOOOPA3HOM,
Tabauia nepsoodpazHbix. Haxoxnenue nepBooOpas3HbIX.
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Tema 8.8 OmnpenesiéHHbIN HHTETPAJI U €r0 NPUMEHEHHE.

Conep:xkanue.  Ilonsitue  ompenenénHoro  uHrerpana.  @opmyna  IUIOMIAIH
KpUBOJMHEHHOU Tpanenuu. Haxoxxaenue mnomaneit gpuryp.

Tema 8.9 IlpousBogHas u mepBooOpasHas JUIsl MOKa3aTEIbHOW M JIOTapu(MHUUECKOU
byHKIII

Conep:xkanue. Uucno e. Harypanenbeiii norapudm. IlpowsBomnas u
nepBooOpasHas UIsl MOKa3aTeIbHON U JorapupMIUEcKon (HyHKIUN

Pa3znesa 9.9/1eMeHTHI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH U CTATUCTHKH

Tema 9.1 DeMeHTHI KOMOHHATOPHKH.

Coaep:xkanue OJeMEHTHl KOMOMHATOPHUKH: MEPECTAaHOBKHU, pPa3MEIICHUS, COYETaHUS.
@®opmyna OuHomMa Heiorona. CpoiicTBa OWHOMUHANBHBIX KO3 UIMEHTOB. TpeyroibHUK
[Tackais.

Tema 9.2 DiieMeHTHI TOPHHU BEPOATHOCTEH M1 MATEMaTHYeCKOH CTATHCTHKH.

Coaep:xanue CoObITHE, BEPOSTHOCTD COOBITHUS, CIOXKEHHE M YMHOKECHHE BEPOSTHOCTEH.
HezaBucumbie coObiTus. [luckpeTHas ciyyaiiHas BeJNWYHMHA, 3aKOH €€ pacrhpeaeieHUs.
[IpencraBinenue nAaHHBIX (TaONUIBI, JAWarpaMMmbl, Tpaduku). 3amadyd  MaTeMaTHYECKOM
CTaTUCTHUKH.

5. 3BATIAHMS J1JIsI KOHTPOJIbHOM PABOThHI

Konmponvnasa paooma:
Tema: Tpuronomerpus

Bapuanrl.
1.BeracnuTs:
a).sin 240°
6).0031—"r
2.Y1OpocTuTh:
o o
CIg E +Ig E

a o4
clg——tg—

"} "}
- -,

v o . 3 4
3 .Haiitu 3HauyeHUE TPEX TPUTOHOMCTPUUCCKUX (I)YHKI_II/II/I, eciu:Sing :E ; 0<e <=-—

sina l+cosa _ 2
4. JlokazaTb TOXICCTBO: + — =—
1+cosa Ein a Ein @
Bapunanr2.

1.Bbruciuts:  a).cos 240° 6).Sil’125|—'1T
2.Y1poCcTuTh:

2cos @ —1
« ™ I )
2ol T lsin? T4
2g| ——oa sin’| —+a
N

.1 ]
I !
S N 4

o o 3
3.Haiitn 3HadeHHWe TpeX TPUTOHOMETPUYECKUX (DYHKIHH, eciu:COoSa = —z ; —<a <’

S|

sina+ Zeosta—1 , 2
= EnTa

4.J]lokazaTh TOXKJIECTBO : -
ctg® o

Bapuanr3.
1.BerucnuTs: a).tg30006).sin(— E;—”)
2.Y1OpocTuTh:



sin e + sin 3o + sin Seor

COSC +CO83¢x + cosSax

o o . 4 3w
3.HaiiTu 3HaveHue TPEX TPUTOHOMETPHUYCCKHUX (byHKHI/II/I, ecau:Sing :E —<a < Zn

gina +tgo
. - tqa
4.Jloka3aTb TOXJI€CTBO: pppl (¢
Bapuant4.
4m
1.Berucauts: a).Ctg300O 6).cos?
2.Y1IpoCTUTh:
o Noafmoa)
SIn°| —+— (—sm ) ——— |
& 2 8 2
. . 4 :
3.HaiiTu 3HaueHue Tpex TPUTOHOMETPUUYECKUX (DYHKUMH, ecru:COoSa = —z O<a ==

4.JlokasaTh ToxzaectBo: 2 (sina + cos®a) + 1 =3 (sin*a + cos*a)
Tema: Jlorapudpmuueckas GpyHKuus

Bapuanrl.
1. Iloctpouts rpaduk ¢pynkuun. Kak usmensiercs Yy, Koraa Xso3pacraer Ha 32 1aHHOM

orpe3ke. y = log; xx € E, 2?]

2. Peumute ypaBHeHHe:
a)logyz(x™—3x) =2
0) log, \/x - log, i =3

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

4. Pemuthb cucTeMy ypaBHeHHIi:
{lng4x +log,yv=1

y—2x =7
Bapuanr2.
1. Moctpourts rpapux ¢pynkuun. Kak nzmensiercs y, Koraa Xso3pacraer Ha 3aJaHHOM
oTpe3Ke. y=logixx € E, 2?]
B

2. Pemurte ypaBHeHHE:
a)logy,(x* + 4x) = -1
1 |
6) logs + log, v = -1
3. PemmTh HepaBEeHCTBO:
logps(x—1) = -2

4. PemMThb cCMCTeMY YPABHEHMIA:
{logax +log;y=1

y—3x =28
Bapuant3.
1. Ioctpouts rpadpuxk pynkuuu. Kak nsmensiercs y, koraa Xso3pacraer Ha 3aJaHHOM
1
oTpesKe. y=log,s xx £ [;; B]
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2. Pemurte ypaBHeHHe:
a)logs(x*+ 6x) = -2

0) log, % —log,2x = —05
3. PemmTh HEpaBEHCTBO:
lg?x—lgx =0

4. PemuTh cUCTEMY YPABHEHUIi:
{lnggx +log,y=2
x— 4y =15

Bapuant4.
1. Ioctpouts rpadpuk pynkuuu. Kak nsmensiercs y, koraa Xso3pacraer Ha 3aJaHHOM
oTpe3Ke. y=log,xx E; 16]
2. Peumiurte ypaBHeHHe:
a)log:(x? 4 8x) =—-2
]
0) lt:rgE_E +log. VEx = —2
&
3. PemmnTh HepaBEHCTBO:
lgx+lgx <0
4. PemmMThb cMCTeMY YPABHEHHIA:
x—2y =3
Tema: IlokasarenbHast pyHKIUA
Bapuanrl.

1.IlocTtpouts rpaduk pynkuun. Kak nsmensiercs y, koraa XBo3pacraer Ha 3aJaHHOM
1
orpeske. y = ()* X € [—1;3]

2.Pemnre ypaBHeHHe:

a)8™* =16

6) 3x+2 + 3% = 90

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

27¥ 77 =81
4.PelIuTh cUCTEMY YPABHEHMIA:

3x+2y =28
8.2V = 42:r+2.5
Bapuanr2.

1.ITocTpouts rpadpuxk pynxkunu. Kak uzmensiercs y, Korjaa Xpo3pacraer Ha 3aJaHHOM
oTpeske. y = 4* X E [—2;2]

2.Pemnre ypaBHeHHe:

| 1
a)V5-5% =2

6) 4* -3+ 472 =90
B)49% -8-7¥+7=0
3.PemnTh HEPaBEHCTBO:
11



211—1 E 8

4.PeliuTh CUCTEMY YPABHEHMIA:

2y —y=1
3 1,
2?_(gj

Bapuant3.
1.IlocTpouts rpadpuxk pynxkunu. Kak uzmensiercs y, Korjaa Xpo3pacraer Ha 3aJaHHOM

oTpe3ke. Yy = (%]"‘ XE [-2;1]

2.Peminrte ypaBHeHHe:
a)277t-3% =g1
6)2 - 3%+ 3% =57
B) 36" -4-6%-12=0
3.Pemiuth HEPaBEHCTBO:
3% <243
4.PeliuTh CHCTEMY YPABHEHMIA:
{ 2v—3x =6
2¥7%.2¥ =8

Bapuant4.
1.ITocTpouts rpadux pynkuun. Kak n3amensiercs y, Koraa XBo3pacrtaer Ha 3aJaHHOM
orpeske. y = 2% X € [—1;2]

2.Pemure ypaBHeHue:

a)\."'i - 3% :§

6) 3x+2 + 3% = 90

B) 0.04% -26-0.2* +25=0
3.PeliuTh HEPABEHCTBO:

(0.5)% ~2+%2 £0.25
4.PeliuThb CHCTEMY YPABHCHMI:

{ 2vyv—x=6

g!x+}' — 32—3_}'

Tema: I'eomerpus

Bapuanrl.
3anaga 1. W3 Touku, He Jexaliel Ha JaHHOM IIOCKOCTH, IIPOBEACHBI MEPIEHAUKYIISP U
HAKJIOHHAS.

Haiitn nnuHy HaKJIOHHOMH, €CiM BBICOTA paBHa 12¢cM., a yroj HaKJIOHa paBeH 60°,
3amaua 2. B npsaMoyroiasHOM napaiyiesienune e TpH U3MEPEHUsT UMEIOT JUTHHBI:4cM, 14cMm.
9cm.

Haiitn nuaroHanes nmpsiMOYroJIbHOTO MapajuieenuIe/a.

3amava 1. W3 Toukwm, He nexalel Ha JaHHOM MIOCKOCTH, IPOBEIECHBI NEPIECHIUKYIISAP U
HAKJIOHHA.

Haiitn 1imHy HaKJIIOHHOM, €clii BbICOTa paBHa 1 1cmM., a mpoeknus paBHa 3cM.
3anaya 2. B npsaMoyroiapHOM napajuiesienuneae TpU HU3MEPEHHsI UMEIOT JUIMHBL:8CM,9CM.
2lem.

HaiiTi nuaroHans npsMOyroiabHOTro Napajuleenunea.
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Bapuanr2.
3agava 1. U3 Touku, He nexaniend Ha TaHHOW MIIOCKOCTH, TPOBEAEHBI IEPIICHIUKYIISIP U
HAKJIOHHAS.

Haiitu qnuny npoekiuu, eciii HakJIOHHAs paBHa 8CM., a YroJl HaKJIOHa pPaBeH 30°,
3amaua 2. B npsaMoyroiapHOM napajUiesienuneie TpU U3MEPEHUs: UMEIOT JUTMHBI:6¢M, 1 oM.
9cm.

Haiitn nuaroHans npsiMOYroJIbHOIO MapajuieIenuIea.

Bapuant3.
3anava 1. W3 Touku, He nexaliel Ha JaHHOM IJIOCKOCTH, IIPOBEACHBI IEPIIEHIUKYIISAP U
HAKJIOHHAS.

Haiitu nnuHy npoekuuu, eciiu BbicoTa paBHa 15¢M., a HakiloHHas paBHa 20cM.
3agava 2. B npsaMoyroabHOM napajuiesienuneae TpU HU3MEPEHHS UMEIOT JIMHBL:9cM,4cMm.
15¢cm.

HaiiTi nuaronans npsMOyroiapHOTO Mapasjelenumnesa.

Tema: IIpuMeHeHHe NPOU3BOAHOM

Bapuanrl.

1. BeraucnuTh NpuOIMKEHHOE 3Ha4YeHUE 10 Qopmyrie: 4,288
2.HaiiTu cKOpOCTh M YCKOPEHHE TOYKH , JBUXKYIICHCS [0 3aKOHY
x(t)=3t+2t+6 B MOMEHT BpemeHH {=2

3.Pemnte HEPaBEHCTBO METOAOM HHTEPBAJIOB: (Bx+4)(x-1)(x+2)> 0
4.Hanucatp ypaBHEHHE KacaTeIbHOI: f(x)=cos (2X+%) Xo=- %
Bapuanrt2

1. BeruncnuTh npubIMKeHHOE 3HaueHue 1o Qopmyse: 13,26*

2.HaiiTu CcKOpOCTb M YCKOPEHHE TOYKHU , JBUXKYLIEHCS [0 3aKOHY
X(t):3t3+2t+l B MOMEHT BpeMeHHu (=2

x> —2x-3
3.PemnTe HEPaBEHCTBO METOJOM UHTEPBAJIOB: — X <0
(x+3)(x—4)

o 1

4.Hanucatp ypaBHEHHE KacaTeIbHOI: f(x)=-— Xo=-1
X

Bapuanr3
1. Beruncnuth npuOIMKEHHOE 3HAUY€HHE TO0 (opmylie: 4,68°

2.HaiiTu cKOpoCTb M YCKOPEHHE TOYKHU , JBUXKYIIEHCS [0 3aKOHY
x(t):3t2+5 B MOMEHT BpemeHu 1=3

2x° +5x
3.PemmTe HEpaBEHCTBO METOZOM HHTEPBAJIOB: -2
X +5x+4
4.Hammcath ypaBHEHUE KacaTelIbHOM: f(x)=0.5x%-2x+2x,=0
Bapuanr4
1. Beruncnuth npuOIMKEHHOE 3HAue€HHE IO (opmylie: 9,362

2.HailTu CKOpOCTh M YCKOPEHHE TOYKH , ABMKYILEHCA [0 3aKOHY
x()=3t"+2t+6 B MOMeHT BpeMeHH t=2

X2 +7x+12
3.Pemmte HEpaBEHCTBO METOIOM UHTEPBAJIOB! —FFF 20
X
4.Hamucath ypaBHEHUE KacaTeIbHOM: f(X)=x*4  Xo=-2
Tema: IIpuMeHeHHe MPOU3BOIHOMN
Bapuanrl.

1.UccnenoBaTh GyHKIMIO U TOCTPOUTH Ipa@UK PYHKIIMH
3

f(x)= X? X 2-3x+5
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2.Haiitu Hanbosnpliee 1 HAaMMEHbIIEEe 3HAYCHUE (PYHKLIUU

f(x) = 12x-x° [-1;3]

Bapuanr2.
1.MccnenoBaTh (hyHKIHMIO U TOCTPOUTH Tpaduk HyHKIIUH
f(x)=x *-4x3+9
2.HaiiTn HanOombIiee M HAMMEHbBIIIEE 3HaUYeHNUE (QYHKIIUH
3

f(x) = X? —2x%+3x +1 [2:4]

Bapuant3.
1.UccnenoBath (jngKumo U TIOCTPOUTH TpaduK GyHKIHH
f(X)= 24x+9x?-2x*
2.Haiitu HanbospIiee M HAMMEHbIIIEE 3HAYCHUE (DYHKIIUU
3

f(x)= X? 4 g X 242x+3 [-3:0]

Bapuant4.
1.UccnenoBaTh QyHKIMIO ¥ TOCTPOUTH TpaduK PyHKIUU

f(x)= 2y
X

2.Haiitn Hanbosnbliee ¥ HauMEeHblIee 3HaueHue QyHKINH
f(x) = 2x°+9x%-24x+1 [-2:1]

Tema: CTenenu.

Bapmnanrl.

1. HaiiTh 3HaYeHHe BbIPAKEHUA:
a) 34/8 — 518 + 124/50
6) V7 —v33V7 433
2. YHpocTHTh BbIpasKeHHe:
a—b
1 1
ab? + azb
3. Pemmnts ypaBHeHHe:
a) x*—1000=0
6)Xx=Vx3— x2—8x+ 20
4. PemuTh cuUCTEMY ypPaBHEHMIi:
Vx—3fy=2
xy = 27
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5. CpaBHHUTbH YHUCJIA:

= o
4 2y6 U +5y2
BapuanTt2.

HajiTu 3HaueHHe BbIPpaKeHHs:

a) V322
i — & i —
6) Vo—-v17y9+v17
YIpocTuTh BhIpaskeHHe:
a— b*
- 1
a— azh

Pemuth ypaBHeHue:
a)x®—-25=0
O)Vvx—3=14+ vx—4

Pemmnth cucremy ypaBHEeHHM:
{ x+y=13

[x + av =
CpaBHUTB YHCJIA:

u V8

HajiTu 3HaueHHe BbIPpaKeHUs:

g f ||?s|.
a) 3\,"62 51‘|—\. 100

B —E —
0) V2+2v34/2—-243
YHnpocTuTh BbIpakeHue:
VNe+1l 1
i+at @ 1-+a"

Pemmntes ypaBHeHue:
a)16x*—1=0
O)Wx—5+ Vi0—x =3

Pemmnte cucremy ypaBHeHH:
{ x+y=13

[x + av—

CpaBHHUTB 4HcJIA:
Vou V45

HajiTu 3HaueHHe BbIPAYKEHUS:

a) V3V3V27
0) w’fwfﬁ - ?w"f V65 +7
YnpocTurs BeIpakeHue:

Bapuanr3.

Bapuant4.
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Sa + 1
1 1
403 —2a3 + 1

3. Pemuth ypaBHeHme:
a) 0.02x*—032=0

O)V1lx—2+3,/x=6
4. PemuTthb cucTeMy ypaBHEHHIi:

x—y=21
Ve + ., [y=7

5. CpaBHMTB 4HcJIA:
((f’i}fﬁjv’i u 3—2,25
HTorosasi kKOHTpoOJILHAsS padoTa 3a 1-if cemecTp
Bapuanrl.
1.Beruncnub:

a) OTHOCHUTENBHYIO MOTPEIIHOCTh
6) ctg945°

2 Jlana pynkuus  f(X)=- % X +4x+3

a). Halitu 3nauenue pyHKImu npu x=3,

0). Haiitu o6nacte onpenenenus GyHKINH,

B). SBisieTcst U QYHKITUS Y€THOW MM HEYETHON?

3. Pemnth HepaBEeHCTBO

4 Pewnth ypaBHeHne V2x*—3x4+2=4—x

5.Pemnts 3amauy:

W3 Toukm, He Nexaliel Ha JTaHHOM IIIOCKOCTH, IIPOBEICHB! MEPNEeHANKYIISP U HAKJIOHHAS.
Haiitu niimHy HaKJIOHHOM, €CJid BBICOTa paBHA 12¢M., a yroi HakJIoHa paBeH 60°.

Bapuanr2.
1.Beraucinus:

a) OTHOCHUTENBHYIO MOTPEITHOCTh
6) ctg(- 600°)
4

2 Jlana ¢pynkmus  f(x)= % x3- X2+ 3

a). Haiitu 3Hauenue GyHKIuM npu x=-3,
6). Haiitu obnacth onpeneneHust yHKINH,
B).SIBisieTcs Tu QyHKLMS YETHON MIJIM HEYETHOMU?

3. Pemuth HEpaBEHCTBO

4 Pemmuth ypaBHeHne Vx4 3x+3=2x+1

5.Pemutsh 3anauy:

W3 Touku, He nexaliei Ha JaHHOM IJIOCKOCTH, IIPOBECHBI NEPIICHIUKYJIISP U HAKIOHHAS.
Haiitn nnuHy HakJIOHHOMH, eciy BeIcOTa paBHa 11cMm., a mpoekuus paBHa 3cMm.
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Bapuant3.

1.Beruncnus:
a) OTHOCUTENBHYIO MOTPELIHOCTh
6) tg960°
2 lana pynkuus  f(X)= 2 x® —x? - 4

3 3
a). Haiitu 3nauenue GpyHKmm npu x=2,
0). Haiitu oOsacte onpenenenus QpyHKIUH,
B).SIBisteTcst Tu PyHKUMS YETHON MIIM HEYETHOM?
3. PemuTh HEpaBEHCTBO
4..Pemmth ypaBHeHne V1+8x +2x?—3=x
5.Pemuth 3agauy:
N3 Toukn, HE nexanmen Ha TaHHOW TIIOCKOCTH, TPOBEAEHBI IEPIICHIUKYIISIP U HAKJIIOHHAS.
Haiitn pyiHy npoekiuuy, eciay HaKJIOHHas paBHa 8CM., a YroJl HAKJIOHA PaBeH 30°,

Bapuant4.

1.Bpruucnus:

a) OTHOCUTENBHYIO MOTPEIIHOCTh
6) cos 780°

2 Jlana ¢pyHKIUS f(x)=-4x* - % x®

a). Halitu 3nauenue ¢pyHkuuu npu x=3,

0). Haiitu obnacth onpenenenust QyHKIHH,
B).SIBnsieTcs in QyHKIMS YETHOM MM HEUETHOW?
3. Pemiuth HEPaBEHCTBO

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

5.Pemuts 3anauy:

W3 ToukH, He Jexalen Ha JaHHOW ITIOCKOCTH, IIPOBEICHBI MIEPIICHIUKYJIISAP U HAKJIOHHAS.
Haiitn nnmuHy npoekunu, eciiu BbeicoTa paBHa 15¢M., a HakiloHHast paBHa 20cMm.

Tect: Bapnanr 1.
Kpumepuu oyenku evinonnenus paoomaot
Onenka
KonuuecTBo 6anoB, He0OX0AUMOE JUIsl TOTYYEHUS OLICHKU
«3» (yIOBIETBOPUTEILHO)
9-14
«» (xopor1o)
15-20 (ne MeHee 0HOTO 3aJjaHusl U3 TOIOJHUTENBHON YacTH)
«5» (OTIUYHO)
21-30 (me MeHee Tpex 3alaHui U3 JOTIOJTHUTEIIBHON YacTH )

Oobazamenvuan yacmp
IIpu BhInoIHeHNH 3a1aHunid 1-8 3anuIuMTe X0/ pellleHUus U MOJYYEeHHbIN O0TBeT.
1. (1 6ann) ®nakon mwammyHs crout 160 pybneit. Kakoe Hanbonbiee 4ynciao GprakoHOB
MOkHO KynuTh Ha 1000 pyOreit Bo Bpems pacipoaxH, Korjaa CKujaka coctapiser 25%7?

17



©w

(1 6amr) st mokpackn 1 m” motonka tpeGyercs 170 T kpacku. Kpacka npozaercs B
6ankax 1o 1,5 kr. CKkoibpKo OaHOK KpacKu HY)KHO KYITUTb JIJIsl TOKPACKH MTOTOJIKA
TUIOMABI0 64 M>?

(1 6an) Uepes Kakyro TOUKY IPOXOIUT rpaduk pynkmun ¥ =1 —X

a) A (2;3)

6) B (2;1)
B) C (5:4)
r) D (1;2)
. o (117 2
(16,017f—| 2| +5-16°
(1 6amr) BeraucnuTe 3HaUCHUE BBIPAKCHUS 5]
1
3

(1 6amn) Haiinure 3HaueHue COSa, ecid sina= > u o ” I YETBEPTH.

Ex +1 x
(1 6amm) Permure ypaBHEeHHE 57 =15

16+41g 1000
125+ilog,d
B+iloggd
(1 6amn) Beruncnure 3HaueHUE BBIPAXKEHUS log,é
log,[3x+7|=4

(1 6amn) Pemure ypaBHeHue
(1 6anm) Ha ogHOM M3 pUCYHKOB M300paxkeH rpaguk GyHKIUU y=-X*+x-4.Vaxnre
HOMEDp 3TOr0 pucyHka. Kparko mosicHuTe CBOH BBIOOD.
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Hcnoan3ys rpaduk pyHkuuu y=Flx] , OTIpe/ieJINTe U 3aMUIINTe OTBET:
10. (1 6ann) Haumenbiee n HanOombIIee 3HAUCHUS (PYHKIIUH;
11. (1 6amn) IIpomexyTKu Bo3pacTaHus U YObIBaHHS (YHKIIHUH;
12. (1 6ann) [pu kakux 3HaUueHUsX X f(x)>0

N p=fin

IIpu BeinoHeHuy 3agannii 13-18 3anummTe X0 penieHus: U MOJy4YeHHbIH 0TBET
13. (1 6amn) Jepeso BeicoTol 1,8 MeTpa pacTeT Ha paccTOssHUM 6 METPOB OT CTOJI0A, HA
KOTOpPOM BHCUT (hoHaph Ha BbicoTe 3,6 MeTpa. Haliaure miimHy TeHu nepeBa B METpax.
14. (1 6anm) MarepuanpHasi TOUKa ABMXKETCS MPSIMOJIMHEHHO IO 3aKOHY

x(t)=—-1"—3r—16
4 , TIIe X — pacCTOsSTHUE OT TOYKU OTCUYETa B METpax, ! — BpeMs B
CEKyH/IaX, M3MEPEHHOE ¢ Hauaa JBrkeHus. Haiinute ee ckopocTh (B MeTpax B CEKYH/IY)
B MoMeHT Bpemenu [ = 1lc.
15. (1 6amn) Haiitu obnacte onpenenenus pynkiuu y = Ig (3x - 2)

16. (1 6amn) Pemute ypaBHeHHE V36—2x = 2

17. (1 6ann) Pemmre ypaBHeHue 2SinXcosx-3sin2x=0

18. (1 6amn) Tpu pedpa MPSIMOYTOIBHOTO MapauIeIeNuIe/a, BRIXOISIINE U3 OTHON
BepLINHBI, paBHbI 1, 0,5 u 16. Haiiqute peGpo paBHOBEIMKOTO eMy KyOa.

Jononnumenvnan yacmo
IIpu BeimoTHeHnU 3aganui 19-22 3anuuMTe X0 pelieHUus: M MOJYy4YeHHbIH OTBET

19. (3 6amna) Haiiaure npoMexyTKu yobBanus GyHKIAA y=X—5x*—32x+9.

20. (3 6amna) OcHoBanueM nupamusl DABC siBisieTcs TpeyroiabHHK, B KOTOpoMAB = 20
cm, AC =29cm, BC =21 cm. 'parn DAB 1 DAC neprieHAuKYISIpHBI K TNIOCKOCTH
ocHoBaHus, a rpanb DBC cocrasnser ¢ Heil yron B 60°. Haiitit 06beM MIUPAMHUJBL.

21. (3 6amna) Pemmre cucreMy ypaBHEHHI

dx-p
5

7 =7

22. (3 6amna) Peumre ypasrerne 3sin’x-5sin x-2=0.
Bapuanr 2.
Kpumepuu ouenku évitnonnenus pabomol
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OreHka
KonngecTBo 6amioB, HEOOXOUMOE JIJIsl TTOTYICHHUS OTICHKH
«3» (y10OBIETBOPUTEIBHO)
9-14
«4» (xopo1uo)
15-20 (He MeHee OJTHOTO 3aJIaHusI U3 AOTIOTHUTEIIBHON YacTH )
«5» (OTIMYHO)
21-30 (ue MeHee TpeX 3alaHui U3 JOTIOTHUTEIIBHON YacTH )

Oobsa3amenvnasn wacmo

IIpu BhInoIHeHNH 3a1aHuid 1-8 3anuIuMTe X0/ pellleHUs U MOJyYeHHbIN O0TBeT.

1.

2.

© o N oA

(1 6amr) Kykypy3a comepxur 22% kpaxmana. CKOJIBKO Kpaxmaia cofaepkutcst B50 kr
KYKYpY3bI?

(1 6amr) st mokpackn 1 m” motonka tpeGyercs 290 T kpacku. Kpacka npojaercs B
Oankax 1o 2 kr. CKoJIbKO OaHOK KPAaCKH HY>KHO KYIHUTb ISl IOKPACKU MOTOJIKA
IUIomanso 62 M2?

(1 6amn) IMpoxoaut nu rpaduk GyHkuuu y=15+2x yepes Touky A (2;19).

2442 -4128
» 11

(1 6ay) Beruncnure 3Ha4€HUE BBIPAKCHUS

(1 6amn) Haitogure 3naueHue CoSa, eciu sina=0,6 u a YEeTBEPTH.

(1 6amn) Pernte ypaBHEeHHE 272 = 32

(1 6ay1) BeuucnuTe 3HaYCHUE BBIPAKEHUS

(1 6amn) Pemute ypaBHeHne log,(7—x) = 6

(1 6ayur) Ha otHOM U3 pUCYHKOB M300paskeH rpaduk GpyHkmmuY — —¢ 4 6x—10,

VYkaxkute HoOMep 3Toro pucyHka. Kpatko noscHurte cBoii BbIOOD.

b)
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Hcnoan3ys rpaduk pyHkuuu y=f(x] , OTIpe/ieJINTe U 3aMUIIUTE OTBET:
10. (1 6amn) YkaxuTe KOINIECTBO HyJeH QyHKINH,
11. (1 6ann) [TpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKIINU;
12. (1 6amn) [Ipu kakux 3HaUeHUX X f(x)>0

k

A

A\
SN e

IIpu BbinotHeHnu 3aganuii 13-18 3anuuMTe X0/ penieHUs: M MOJIYy4YeHHbIN 0TBeT

13. (1 6amm) Yenosek, HaxoAsmuiics B 3 M oT (hoHApHOTO cTOJI0a, OpocaeT Ha 3EMITIO TEHb
nuHoM 1,5 M. KakoBa BeicoTa poHapHOTO €TOJI0A, €CIIM POCT YeIoBeKa cocTaBiseT 1,8
Mm?

14. (1 Gamr) MaTepraibHas TOUKa ABHKETCS TIPSIMOIMHEIHO 1o 3aKony X(t)=t*—7t-20,
I'Jle X— PacCTOSIHUE OT TOUKH OTCYETa B METpax, I— BpeMsl B CeKyHJ1aX, U3MEPEHHOE C
Havaa aBwkeHus. Haiinure ee ckopocTh (B METpax B CEKYH/Y) B MOMEHT BpeMeHHU t = 5
C.

15. (1 Gaur) Haitaute o6nacts onpeaenenus pyaximn y=logs(x*-9)

16. (1 6amw1) Peunte ypapuenne V3x+49 = 10

n

17. (1 6amn) Pemmre ypaBaeHue Sin(2x+ 4 )=1
18. (1 6ann) Tpu pebpa IpSMOYTOIBHOTO NMapauIeienuIieia, BEIXOIAIINE U3 OHOM
BEPIINHBI, paBHHI 1, 6 1 36. Haiinure peOpo paBHOBEIMKOTO €My Kyoba.
Jlononnumensnan wacmo
IIpu BeImotHeHuM 3aaaHuil 19-22 3anumuTe X0 pelieHUs W MOJy4YeHHbIH 0TBET
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19. (3 6amna) Haiiure mpoMexxyTky Bo3pacTaHus GyHKIupY =% +% —5x-3
20. (3 6amna) O6beMm kyOa paBeH 94. Haiinute 00beM TpeyroabsHONW MPU3MBI, OTCEKaeMO OT
HETO TIOCKOCTBIO, MTPOXOIAIIEH Yepe3 cepeinHbI ABYX pedep, BHIXOMAIINX U3 OHOM
- BEPIIKMHBI ¥ APAIIICIBHOM TPEThEMY peOpy, BEIXOSIIEMY H3
ATOM € BEPUINHBI.

21. (3 6amna) Pemmure cuctemMy ypaBHEHUMA

£ 22. (3 6anna) Pemmte ypaBHEeHHE 6c0s°X+c0sx-1=0.

Bapuanr 3.
Kpumepuu ouenku evinonnenus paoomot
Ouenka
KonmdecTBo 6aiioB, HEOOXOIMMOE JUTSI TOJTYYCHHSI OIICHKH
«3» (y10OBJIETBOPUTEIIHHO)
9-14
«4» (xopo1uo)
15-20 (He MeHee OJTHOTO 3aJIaHusI M3 AOTIOTHUTEIIBHON YacTH )
«5» (OTIAMYHO)
21-30 (He MeHee TpeX 3alaHui U3 JOTOTHUTEIIBHON YacTH )

Oobazamenvnasn yacmep
IIpu BeImoTHeHUM 3a1aHuil 1-8 3anummTe X0 pelieHUs: M MOJTYYEeHHBbIH OTBeET.

1. (1 6amn) Terpanp crout 40 pyodneit. Kakoe Hanbosbliee YUCIIO TAKUX TETPAZECH MOKHO
Oyzaer kynuth Ha 750 pyOuieit mocie noHmwxeHus 1exsl Ha 10%?

2. (1 6amn) [ns mokpacku 1 M? IOTOJIKA tpedyercs 220 T kpacku. Kpacka npogaercs B
6aHkax 1o 2 kr. CKoibKo 6aHOK KPAaCKU HYXKHO KYIHUTh JIJIsl IOKPACKU MOTOJIKA
TUIOMA/BH0 34 M>?

3. (1 6amn) bynyt nu napannensHsl rpaguku QyHKIuUM y=-3X+5ny=4+3x?

1

3 N TR
4. (1 6amn) Beruuciaure 3HaueHUE BBIPAXKEHUS V322 /361
—7

5. (1 6amn) Haitnure 3HaueHue COSO., €CIU Sina= 25 yor Il YETBEPTH.
|

(1 6amn) Permre ypaBHEeHuUEe 3

19

(1 6amn) Beraucnute 3HaU€HUE BBIPAKECHUS

(1 6amm)Pemute ypaBHeHUe log,(8+x) = 3

I'paduk xakoil U3 npuBeIECHHBIX HUXKE QYHKIINI H300pa’keH Ha pUCYHKE?

Ly

©x N
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A) y=4x*-12x+5
B) y=-4x?-12x-5
B) y=4x*-12x+5
I) y=-4x*+12x-5

Hcnoaw3ys rpadguk pynkmun Y= |x) | onpeeJIuTe U 3AIMIIATE OTBET:

10.
11.
12.

(1 6aym) HambGompInee 3HaueHne QyHKIIHH;
(1 6amm) OnpenenuTe KOJIMYECTBO HYJIEH (YHKINY;
(1 6aymn) Ipu kakux 3HaUeHUX X f(x)>0

fird

-5 B0 1

AN

]
-
I

L 4

IIpu BeImoTHeHnu 3aganui 13-18 3anuumTe X0 pemieHus: H NOJIYy4YeHHbIN OTBET

13.

14.

15.

16.
17.
18.

(1 6ann) IMapTel B KJ1acce CTOAT HA OJJUHAKOBOM PacCTOSIHUU ApYr OT Apyra. OT nepBoii
napThl J0 JIOCKH 3,5 MeTpa, a oT nsAToir — 9,5 MeTpoB. Ha kakoM pacCTOSIHUU OT IOCKH
HaxoauTcs TpeThs napta? OTBET AaiiTe B METpax.
(1 6amn) MartepuanbHast TOUKa JBUKETCS MPSIMOJIMHEHHO MO 3aKOHY X(t):6t2—48t+17,
IJIe X— PacCTOSTHHE OT TOYKH OTCYETa B METPax, I— BpeMst B CEKyHIaX, H3MEPEHHOE C
Hauaa JaBwkeHus. Haiinute ee ckopocTh (B MeTpax B CEKYH/Y) B MOMEHT BpeMeHH t = 9
C.
(1 6amr) Haiigure oGnacts onpenencuus Gpyuxumn y=lg(3x*-75)
(1 6amn) Pemmte ypasuenue V Ox+357 = 9
(1 6amn) Pemmre ypaBHeHneC0s 4x=1
(1 6amm) BeicoTta konyca paBHa 16, a niunHa odpasytomein — 20 .Haiinute nuamerp
OCHOBAHHUS KOHYCA.

Jononnumensnan yacmo

IIpu BbInoTHeHNHU 3agaHuil 19-22 3anuuMTe X0/ pelleHUsl M MOJIy4YeHHbIN 0TBeT

19.
20.

21.

22.

(3 6anna) Haiiti mpoMesKyTKM yObIBaHHs (DYHKIUM ¥ =% —% —¥+3

(3 6anna) Beruuciure 06beM NpaBUIIbHOM TPEYroJbHON MUPAMHJIBI CO CTOPOHAMHU
OCHOBaHUs 5 1 § cM, OOKOBOE PeOPO KOTOPOI HAKIIOHEHO K INTIOCKOCTH OCHOBAHMS TI0]T
YIIIOM 60°.

(3 6amna) Pemure cucremy ypaBHEHUI

(3 6amna) Pemurte ypaBHeHUE 6sin®X-cosx+6=0

Bapmuanr 4.
Kpumepuu ouyenku evinonnenusn padomut
Ornenka
KonuuecTBo 6amnoB, HEOOX0AUMOE TSI TOTYICHUS OI[CHKH

23



«3» (YIOBJIETBOPUTEIHHO)
9-14
«4» (xopo1uo)
15-20 (He MeHee OJTHOTO 3aJIaHusI U3 JOTIOTHUTEIPHONW YacTH )
«5» (OTIMYHO)
21-30 (ue MeHee TpeX 3alaHui U3 JOTOTHUTEIIPHON YacTH )
Oobazamenvuan yacmep

IIpu BhInoIHeHNH 3a1aHuid 1-8 3anuIuMTe X0/ pellleHUus U MOJyYeHHbIH OTBeT.

1.

2.

(1 6amm) B caxapnoii cBekie conepxkurcs 15% caxapa. CKoIbKO caxapa MOKHO
MOJIy4uTh U3 60 TOHH caxapHOU CBEKIIbI?

(1 6amr) st mokpackn 1 m” motonka tpeGyercs 190 T kpacku. Kpacka npogaercs B
Oankax 1o 3 kr. CKoJIbKO OaHOK KpacKH HY>KHO KYMHTb Ui MOKPACKHU MOTOJIKA
momansio 31 M%?

(1 6aymm) Haitgure KoopaAuHATHI TOUYKHM TepecedeHus rpaduka pyakmuu y = 11-5,5X ¢
0ChI0 abciucce.

A) (2,0)
B) (0; -2)
B) (-2; 0)
) (0;5)
g I
(1 6as) BerumciuTe 3HAYEHUE BbIpakeHus ° 1008 75
1
(1 6aur) Haiizure snauenue tgo, ecu sina= > ua” I uersepru.
|
49°7° = =
(1 6amn) Pemmte ypaBHeHUe 7
320z, 12

(1 6aywr) Berancure 3HA9CHHE BBIPAKCHHS
(1 6amn) Pemure ypaBHeHI/IeIGgH( I7T—x) = logj;12

12
(1 6ann) Ha ogHOM U3 pucyHkoB u300paken rpadpuk Gpynkuuu y= —¢ X Vikaxure
HOMEp ITOTr0 PUCYHKA.
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HUcnoansys rpadpuk GpyHknun -

10.
11.
12.

)
=flx) , OTIpe/ieJINTE W 3AMUIINTE OTBET:
(1 6amn) Haumensiiee u HanbOosbiiee 3Ha4eHUS (PYHKIINU;
(1 6am) [IpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKIINY;
(1 6amn) Ipu kakux 3HAUEHUIX X f(X)>0

a4
ne

N

IIpu BeImotHeHuu 3aaanuii 13-18 3anuuuTe X0 pelieHUs ¥ NMOJY4YeHHBIH 0TBET

13.

14.

15.
16.

17.
18.

(1 6amn) K BepmmHaM AByx cTo100B mpuBsi3aH TuOkuii mHyp. Ha cepenuny mnypa cen
auCT, U HIHYp MpoBHC 10 3emiid. Ha kakom paccTosiHuM (B MeTpax) OT cTosida BhICOTOM 3
MeTpa aucT KOCHYJICS 3eMJIH, €CJIM BbICOTA BTOPOTO CTOJI0A 2 METpa, a pacCTOsIHUE
MEXJy HUIMH 5 METPOB?

(1 6amn). MarepuanbHast TOYKa IBIKETCS IPSMOJIIMHEHHO 10 3aKoHy X (t) = 0,5t — 3t% +
2t, TIe X — paccTosiHUE OT TOYKH OTCUeTa B MeTpax, t — Bpemst B CeKyHJaX, H3MEPEHHOE
¢ Hayana JBmkeHus. Haliqure ee ckopocTh (B METpax B CEKYH/1y) B MOMEHT BpeMeHH t =
6c.

(1 6amn) Haitnure obnacth onpenenenus pyHKIUN y=lg(x*-8x).

(1 6amn) Pemmute ypasuenne V Ox+24 — 6
¢

tg|x—c |= 43

(1 6amn) Pemmre ypaBHEeHUE 3]

(1 6amn) Inomane rpanu NpSAMOYTOJBLHOTO Mapaienenumnena passa 15. Pedpo,

NepHeHINKYIIIpHOE 3TOU TpaHu, paBHO 2. Haiinute o6bem napasienenumnena.

ﬂonwmumeﬂbuaﬂ yacmo

IIpu BeInoTHeHNHU 3agaHuii 19-22 3anuuMTe X0/ pelieHUusl M MOJIy4YeHHbIN OTBET

19.

3 2
(3 Ganna) Haiiure HauMenbiee 3Hauenye Gpynaxmun ¥ — X + 6x” + 9x+ 84

OTpe3Ke [—2:-0,5],
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20. (3 6anna) OcnoBanuem nupamuasl DABC sBisiercst TpeyroibHUK, B KOTOpPOMAB =
20cm, AC =29cm, BC =21 cm. I'parn DAB n DAC neprneHauKyIsapHbI K TIII0OCKOCTH
ocHoBaHus, a rpanb DBC cocraBnsieT ¢ Hell yroin B 60°. Haiigute 06beM MUpaMUJIbL.

[ =24

21. (3 6ayna) Pemmre cucremy ypaBHEHUH lzy' F=54 :
22. (3 6amna) Pemmre ypaBHeHne 28 x+3asx =0
Bapuanr S.
Kpumepuu ouenku evinonnenus paoomot
OueHka
KonngectBo 6aioB, HEOOXOIMMOE JUISI TOJTYYSHHST OLICHKH
«3» (YIOBJIETBOPUTEIHHO)
9-14
«4y (xopor1o)
15-20 (He MeHee 0JJHOTO 3a[aHUs U3 JOTOJHUTEIILHOW YaCTH)
«5» (OTIMYHO)
21-30 (He MeHee TpeX 3a/laHui U3 JOTMOJIHUTEIBHON YacTH )

Ooazamenvuan uacmp
IIpu BeinoTHeHuH 3a7aHuii 1-8 3anuuuTe X0/ pelieHnst M MOJIyYeHHBIH OTBeT.

1. (1 6amn) [lyremecrBenHuku npouutu 60 % Bcero MapupyTa nemkom, 15% mnpoexanu Ha
aBTOOYCE M OCTaBIIMIACS MyTh - Ha KopaOie. Haiimu mnHy Bcero Mapupyra, eciiv myTh
Ha Kopabuie paBHsuics 28 km?

2. (1 6amn) JIns mokpacku 1 M2 morosika Tpedyercs 130 1 kpacku. Kpacka npogaercs B
Oankax 1o 2 kr. CKoJIbKO OaHOK KpacKH HY>KHO KYMHTH Ui MOKPACKHU MOTOJKA
iomaapo 43 mM2?

3. (1 6amn) Yemy paBeH yriioBoil kodppuiment mmHeHoi QyHKIMU, 3aJaHHON
dopmymoit y=12-56x?

4. (1 6amn) Beruuciante 3Hau€HUE BBIPAKECHUS SGREERE

» 11

5. (1 6amn) Haiinure 3nauenue tga, ecnu slina=0,6 ua YEeTBEPTH.
(i) 1ot
6. (1 6amn) Pemnte ypaBHeHHE 19
7. (1 6ann) Beruncnurte 3HaYeHNE BHIPAKEHUS
8. (1 Gamn) Pemnre ypaBHeHME log;(14 —x) = log,5
9. (1 6ann) Ha omHOM M3 pUCYHKOB M300pakeH rpaduk QyHKIIMH y:X2+7X+16.YKa>KI/ITe

HOMEp 3TOr0 PUCYHKA.
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)
Hcnoan3ys rpaduk pyHkuuu y=Flxl onpeeauTe U 3aNMIIUTE OTBET:
10. (1 6ann) Haumenpmiee n HanOobIIee 3HAUCHUS (PYHKITIH;
11. (1 6ann) [IpomexxyTku Bo3pacTaHusi U yObIBaHUS (DYHKIINU;
12. (1 6amn) Haitnure Hynmu GyHKIAN

(x)

IIpu BhinotHeHnu 3aganuii 13-18 3anummTe X0 pemieHUus: M NOJIYy4YeHHbIH OTBET
13. (1 6amn) OT cTronba BEICOTON 9 M K IOMY HATSHYT MPOBOJI, KOTOPBIHA KPETTUTCS HA BBICOTE
3 M ot 3emnu PaccrosiHue ot toma a0 cronba 8 M. Beruucnure 1ymmMny nmpoBosa.
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14. (1 Gamr). MaTepralbHasi TOUKa ABIKETCS IIPAMOIMHEIHO 110 3aKoHy X (t) = —t*+ 6t3+ 5t
+ 23, rae X — paccTosiHUE OT TOYKH OTCYETa B METpax, t — BpeMs B CEKyHIax,
U3MEpPEHHOE C Havaa JBrKeHus. Haliaure ee ckopocTh (B METpax B CEKYH/Y) B MOMEHT
BpemeHu t =3 c.

2x+1

x—1

—i

15. (1 6amn) Haitnure obmacth onpeaeseHust GyHKIUN

16. (1 6amn) Pemnte ypasuenne VX +41 = 12,

17. (1 Gam) Pewnte ypaBHeHue 25in X-Sin>X=c0s°X.

18. (1 6amm) B mpaBunbHOH TpeyronbHoi nupamuae SABC mMennansl
ocHoBaHussA BCriepecekarorcs B Touke O. [Tnomans tpeyronsauka ABC paBHa 2; 00beM
nupamuabl pased 5. Haiinure mmmny orpeska OS.

Jlononnumensnas uacmo
IIpu BbINOTHEHNHU 3a1aHuil 19-22 3anuMTe X0/ pellleHUsl U MOJIyYeHHbI 0TBeT

19. (3 6anna) Haiiti mpoMexyTok Bo3pacTaHust GYHKIIHH Y =x* — 2x+ 3.

20. (3 6amna) OcHOBaHMEM MUPAMHUBI CITYKUT MPSMOYTOIBHUK, [UTMHA CTOPOHBI KOTOPOTO
paBHa /5 cm, a yHA ero auaroHanu 24 cyu. Haligure o0beM mupaMubl, €CIIH Kaxa0e
ee GOKOBOE PebPO HAKIOHEHO K OCHOBAHHIO THPAMHIBI 101 yriom 45°.

| 277 =g*;

loax __mwel
21. (3 6amna) PemnTe cucreMy ypaBHEHUI [31 =3
22. (3 Gama) Haiigure pemenue ypaBHerus 25in°x-3sinx+1=0.

Bapuanr 6.
Kpumepuu ouenku evinoninenus paoomot
OreHka
KosmdecTBo 6aiioB, HEOOXOIMMOE JUTSI ITOJTYYSHHSI OIICHKH
«3» (YHAOBIIETBOPUTEIHHO)
9-14
«4» (xopouio)
15-20 (He MeHee OJTHOTO 3aJIaHUsI M3 AOTOTHUTEIIBHON YacTH )
«5» (OTIAMYHO)
21-30 (He MeHee Tpex 3a/laHui U3 JOMOIHUTEIBHON YacTH)

Obazamenvnan yacmep
IIpu BeImoTHeHNHU 3agaHuil 1-8 3anuuMTe X0 pelIeHUus: M MOJYy4YeHHbIH OTBET.

1. (1 6amn) Kyptka cromna 650 kpoH. BecHoii 1ieHa KypTKH CHU3MJIACh CHavyana Ha 5%, a
3areM enie Ha 8%. CKOJIBKO cTana CTOMTh KypTKa MOCJIe BTOPOTO CHUKEHHUS 1IeHbI?

2. (1 6amn) B mauke 500 smmcroB Oymaru hopmara A4. 3a Helemo B ouce pacXoyercs
1200 nucroB. Kakoe HauMeHbIIee KOJTUYECTBO aueK OymMaru Hy»KHO KyIuTh B opuc Ha 4
Henenu?

3. (1 6amn) Haiigute KoopAMHATHI TOUKH NepeceueHus rpaduka GpyHkuun y=6Xx+12c ocpro
abcuucc.

~J] <5

LT
(1 6ay1) Berarcnure 3Ha4eHUE BBIPAKCHUS v .
(1 6aur) Haitzre snauenue tga, ecu cosa=0,8 n a” | YETBEPTH.

(1 6amn) Pemmre ypaBHEeHUE 23— 128

log,,

ARE — )
(1 6amn) Beruucnure 3HaueHNE BBIPAXKEHHS 486 —1logs 2,23

o N oGk~

(1 6amn) Pemmte ypaBHeHUe logg(3 —x) = 2
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9. (1 6amn) I'pacduk Kakoi U3 MpUBENEHHBIX HUXKE (DYHKIMI N300paskeH Ha pUcCyHKe?
i

A) Y =4 —12x+5p) y = -4 —12x—5
B) ¥ — 4y? +12x+5 r)Yy= 4 +12x—5

Hcnoan3ys rpaduk pyHkuum y=flx] , OTIpe/ieJINTe U 3aMUIINTe OTBET:
10. (1 6ann) Haumenbiee n HanOombIIee 3HAUCHUS (PYHKIIUH;
11. (1 6amn) IIpomexyTKu Bo3pacTaHus U YObIBaHUS (YHKIINUH,
12. (1 6ayn) YKakuTe KOJIMYECTBO HYJICH (QyHKITHH.

k

LT
x

1 ) |
[
|

e o

IIpu BeimotHeHnu 3aganni 13-18 3anummTe X04 pemieHus: M NOJIY4YCeHHbIH OTBET
13. (1 6amm) YenoBek pocToM 1,7 M CTOUT Ha pacCTOSTHUH § METPOB OT CTOJIOA, HA KOTOPOM

BUCHUT ¢oHaph. TeHb yenoBeKka paBHa YeThipeM MeTpaM. Ha kakoii BbIcoTe (B MeTpax)
pacmosnoxeH GoHaps?

14. (1 6amm). MaTepuanbHasi TOUKa JIBHXKETCS MPSIMOJIUHENWHO 110 3aKOHY
N

x(t)==t"+4—20

6 , TJie X — pacCcTOsSHUE OT TOYKU OTCYETa B METpax, ! — BpeMs B

CEeKyH/1aX, I3MEpPEHHOe ¢ Hayasa JBIKeHus. Haiinute ee ckopocTh (B METpax B CEKYHIY)
B MOMEHT BpeMeHu t=6c¢.

15. (1 6amn) Haiinure obnacte onpenencaus GpyHkuun y=l0gs(5-4x)
16. (1 6aw1) Pewnte ypapuenne VX +37 = 13

17. (1 6amn) Pemmre ypaBHeHUE -

18. (1 6amm) OceBbiM cequHeM IUJIMHIpA sIBIsETCs KBaaparT. [nomans ocHOBaHMS
LATHH/IPa paBHA 367 cM. BEIYHCINATE BRICOTY LUTHH/IPA.
Jononnumensnan yacmso
IIpu BeInoTHeHnu 3aganui 19-22 3anummTe X0/ pelieHus H l'lOJIy‘{eHHbII/I oTBeT
19. (3 6ayua) Halitn HauMeHbIee 3Ha4eHus pyHKInn y=3X- -x° Ha orpeske [-3;0].
20. (3 6amna) B nmpaBuibHON TPEYronbHOM NMUpaMuie CTOPOHA OCHOBAaHUS

paBHay 3 cM 3 3 cM ,a 60KkoBOE pedpo — 5 cM .BBIYMCIUTH BHICOTY MHUPAMHU/IBL.
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21. (3 6amna) Pemmre cucreMy ypaBHEHHA

[ 16°=64";
|27 =81,
22. (3 6amna) Haligure pemenue ypaBHEHUS 2€05°X-c0s X-1=0.
Bapuanr 7.
Kpumepuu ouenku evinonnenus paoomot
Ouenka

KonmdecTBo 6aiioB, HEOOXOIMMOE JUTSI TOJTYYCHHSI OIICHKH
«3» (y10OBIETBOPUTEIBHO)
9-14
«4» (xopo1o)
15-20 (He MeHee OJTHOTO 3aJIaHusI U3 AOTIOTHUTEIIPHOW YacTH )
«5» (OTIMYHO)
21-30 (ue MeHee TpeX 3alaHui U3 JOTIOTHUTEIIBHON YacTH )
Obazamenvuan yacmep
IIpu BhInoIHeHNH 3aaHKnid 1-8 3anuIuMTe X0/ pelleHUs U MOJyYeHHbIN OTBeET.

1. (1 6amn) [locne cHuKeHMS LIEHBI MBEHHOM MamHbl Ha 14% oHa cTtana cTouts 2752
KpoHbI. Ha CKOJIBKO KPOH CHU3MJIACH TIeHa NIBEHHOW MAIIUHBI?

2. (1 6amn) [ns mokpacku 1 M? I0TOJIKA tpedyercst 100 r kpacku. Kpacka npomaercs B
Oankax 1o 3 kr. CKoJIbKO OaHOK KpacKH HY>KHO KYIHTb Ui MOKPACKHU MOTOJKA
omansio 47 M2?

3. (1 6amn) ®ynkuuu 3a1anusl GopMmynamMu

1) y=-7x 2) y=2x-1 3) y=x 4) y=-2x-9
Kakue u3 HUX SIBJISIOTCS YOBIBAIOIIIMMU
A)1;2
b) 1;4
B) 2;3
I 3;4 -
V1016
5

5/

D

. (1 Gann) Beruucnure 3HaYeHNE BHIPAKEHUS
-7

5. (1 6aw) Haitaure snauenue tgo, ecu sina= 22 ua” 1 uersepru.

641‘— m _ -

6. (1 6amn) Pemure ypaBHEeHUE 36
3,50+ilog, 8
224 —iloggd

7. (1 6ann) Beruncnurte 3HaYeHNE BHIPAKEHUS 10gg¢

(1 6amn) Pemnte ypaBHEHUE log;(7—x) = 6
(1 6am) |B},16epI/ITe cpenu MpeuIoKeHHbIX rpaduk yetHoM QyHKIMU. OOBICHUTE BHIOOP.
\f

|

© ®

—
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Hcnoansys rpadux pynxmum V=1 x) onpeeauTe U 3aANULIMTE OTBET:
10. (1 6ann) Haumenbiiee n HanOosblee 3HaUeHUS (PYHKIUHY;
11. (1 6amn) IIpomexyTku Bo3pacTaHus U yObIBaHUS (YHKIINM,
12. (1 6ann) [Ipu xakux 3Ha4eHUAX X f(x)<0.

j(
\
\

1

LR
-,

a

-

Fq
F

L

: / 4 a‘l. 1 ! =

IIpu BeInoTHeHnu 3aganuii 13-18 3anumumTe X0 pemieHUus: M NOJIYy4YeHHbIH OTBET
13. (1 6aym) B 60 M o1Ha OT IpyTO# pacTyT aBe COcHBI. BeicoTa ojtHO# 31 M, a 1pyroii — 6
M. Haiinure paccrosiuue (B MEeTpax) MEXIy UX BEpXYyLIKaMu?
14. (1 6amn) MarepuanbHas TOYKa ABUKETCS TPSIMOJIMHEHHO TI0

|
x(t) = =17 +12
3aKOHY 3 (T71e X — paccTOsHKUE OT TOYKH OTCYETa B METpax, { — Bpems B
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CEKyHJIaX, U3MEPEHHOE ¢ Havaja JBIKeHus ). HaliuTe ee ckopocTh (B M/C) B MOMEHT
BpeMeHHu =1 c.
15. (1 Gamr) Haitxute o6macts onpenenenus Gpyuximn y=1g(8x*-32)

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

2008 =—
17. (1 6amn) Pemmre ypaBHeHUE

18. (1 6amm). OceBoe ceueHne KOHyca — MPaBUWIbHBIN TPEYTOJbHUK, TUIOIIA/Ib

KOTOpOro 9 /3 cM?. BBIYHCIHTB 0GPa3yIoLIyI0 KOHYCA.
Jlononnumensnasn yacmo
IIpu BbINOTHeHWHU 3a1aHuil 19-22 3anuMTe X0/ pelleHus u nonyqennbm OTBeET

19. (3 6anna) Haiitn HambombIee 3HaueHUsT QyHKIHHA Y=3X- -x° Ha orpeske [-3;0].

20. (3 6ama) B munmmHape HA pacCTOSTHUM 8§ CM OT €T0 OCH U MapauIeNIbHO €l TPOBEICHO
CeueHwue, JUaroHallb KOTOporo paBHa 13 cM. BBIUKCINTE BBICOTY WIMHIPA, €CIIHA PATHYC
ero paseH 10 cMm.

21. (3 6amna) Pemmte cucremy ypaBHEHUI

[ x—y=8
|2"¥=18
22. (3 Gama) Haiinure pemenue ypasaeHus Sin>x+5sin x+4=0,

Bapuanr 8.
Kpumepuu ouenku evinonnenus paoomot
Ouenka
KonmaecTBo 6aymuioB, HEOOX0AUMOE JTSI IOTYICHHS OT[CHKH
«3» (yIOBIETBOPHUTEIHHO)
9-14
«4y (xopor1o)
15-20 (He MeHee OJTHOTO 3a/IaHusI U3 AOTIOTHUTEIIBHON YacTH )
«5» (OTIMYHO)
21-30 (He MeHee Tpex 3alaHui U3 JONOTHUTEIBHON YacTH)

Obazamenvuaa wacmo
IIpu BeImoTHeHuM 3a4aHuil 1-8 3anummTe X0 pelIeHUs M MOJYYECHHBbIH OTBET.

1. (1 6amn) FOpa nomkeH NpounuTaTh KHUTY, B KOTOpoi 260cTpanull. 3a Tpu JHS OH
npountai 180 crpanuu. CKOIBKO MPOLEHTOB KHUTH ITpounTain FOpa?

2. (1 6ann) [na nokpacku 1 M? TOTOIKA tpebyetcst 100 r kpacku. Kpacka nponaercs B
6ankax 1o 3 kr. CKoJIbKO OaHOK KpacKH HY>KHO KYNHTb Ul MOKPACKHU MOTOJIKA
IUTOMABI0 68 M*?

3. (1 6amn) Bynyt nmu napannensHsl rpaduku QyHKIui y=-3X+5 n y=4+3X. OtBeT

TOSICHHTE.
e
V-7
—‘ —
4. (1 6amr) Berauciute 3HaU€HUE BBIPAKCHUS. _ V7
7
7
(1 6aur) Haitzte snauenue tgo, eciu cosa= 22 na” IV YETBEPTH.

(1 6asn) Pewmte ypasrenue 811 = 512.

(1 Gaywr) Berancure 3Ha9CHHE BBIPAKCHHS log, 2—10g, 0,5+l0g; 27
5—5x) = 2logs2

© N oou

(1 6asmn) Penmte ypaBHeHuHe logs(
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9. (1 6amn) Ykaxwure, Kakol U3 MPEITI0KEHHBIX TPAPUKOB, SIBISIETCS Tpa)uKOM HEUYETHOM
¢dbyakuuun. [TosicHuTe CBOM BBHIOOP.

d
| S

)

Hcnonb3ys rpaguk pynkuun =f(x) , OIIpee/IuTe M 3alIHIINTE OTBET:
10. (1 6ann) Haumenbiiee n HanOosbIIee 3HaUCHUS (PYHKIUH;
11. (1 6amn) IIpomexyTku Bo3pacTaHus U YObIBaHUS (YHKIINUH,
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12. (1 6an) YkakuTe KOIUYECTBO HYNEH (yHKITHH.

1)

| NERCUN

\’{ EANES
\ A
\/ \t

IIpu BbInoTHeHWH 3a1aHuii 13-18 3anumMTe X0/ pelieHus: U MOJIy4YeHHbIH 0TBeT
13. (1 6amn) Touka KperIeHus Tpoca, yASPKUBAOIIETO (JIarmTOK B BEpTUKATBHOM

Swm

IIOJIOXKCHUH, HAaXOQUTCS Ha BRICOTE 15 M OoT 3emiun. PaccrosHue

l OT OCHOBAaHUA (bHaFH_ITOKa J0 MECTa KPCIUICHUA TPOCa Ha 3EMIJIC

paBHo 8 M. Haiinure myuny tpoca?
1530 14. (1 6am1) MarepuanbHasi TOUYKa ABHKETCS MPSIMOJIUHEHHO 110

L,
I— x(t) = —1r3+81-+?r— 17

3aKOHY (rme X - pacCTosiHUE OT

TOYKH OTCYETa B METPax, t -BpeMs B CEKyHIax, U3MEPEHHOE C Havaa JBUKCHUS).
Haiinute ee ckopocts (B M/c) B MoMeHT Bpemenu t=10 c.
15. (1 Gamn) Haiiaute o6nacts onpenenerns Gpyskimn y=5logs(x*-4X)

16. (1 6amn) Pemmnre ypaBHEeHHE V5x+15 = 5,
17. (1 6amn) Pemure ypapHenue V2es=-1,

18. (1 6amm).

boxoBas rpaHb npaBUIIbHON TPEyroJabHON MPU3MBbI — KBaJpart, MIIOLIA/lb

KOTOpOro paBHa 64 cM?. BBIanCITHTD IIEPUMETP OCHOBAHUS IPU3MBI .

ﬂonwmumeﬂbnaﬂ yacmo

IIpu BbIMOTHEHWH 3a1aHuil 19-22 3anuIIMTe X0/ pellleHUusl H MOJIyYeHHbI 0TBeT
19. (3 6anna) Haiitu Hanbonbiiee 3Ha4eHUs (PyHKIUN y=X3 — X Ha oTpe3ke [-2;2].
20. (3 6ama). B mpaBuiIbHON 9eTHIPEXYTOIBLHOM MPU3ME AMAroOHab paBHA 9 cM, a e€ BBICOTA
— 3cM. BeIUMCANTD MOMHYIO TOBEPXHOCTH IPU3MBL.
21. (3 6amna) Pemmre cucremy ypaBHeHHI

| yox=7
lEx_ EEf_y—llzz-F

22. (3 6ama) Haiiaure perieHne ypaBHEHUs 2oos x-Sshx+1=0.

Bapuanr 9.
Kpumepuu oyenku evinonnenus paoomaol
Onenka
KonuuecTBo 6amioB, HEOOX0AUMOE ISl IOTYYCHHS OLICHKU
«3» (YyAOBJIETBOPUTEIHHO)
9-14
«4» (X0poI110)
15-20 (He MeHEee OJTHOTO 3aJIaHMsI M3 JAOIOIHUTCIIBHON YacTH )
«5» (OTIAMYHO)
21-30 (He MeHee Tpex 3a/laHui U3 JOMOIHUTEIBHON YacTH)
Oos3zamenvnas yacmeo
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IIpu BbInOTHeHNHU 3a7aHuil 1-8 3anuuKTe X0 pelIeHUus1 ¥ MOJy4YeHHbIH OTBeT.

1.

2.

(1 6aymm) 13 36 yuamuxcs kiiacca Ha 9KCKypCHIO oTrpaBuiiochk 28. Haiiau, ckobko
MPOIICHTOB YYaIIUXCsl ObLIO Ha SKCKYpCUH?

(1 6amm) Jlnsa mokpackwu 1 M° IIoTOJIKA tpedyercs 140 r kpacku. Kpacka npogaercs B
6ankax 1o 2,5 kr. CKOJIbKO OaHOK KPacKH HYKHO KYIHTH JJISl IIOKPACKH MTOTOJIKA
[UIOIIAABIO 65 M2?

(1 6amm) Yepes kakyto TOUKY MPOXOAMUT TpaduK PYHKIUHU Y=7+X

A)A(-5:;2)
b) B(2;8)
B) C(5;2)
') D(1;-8)
10
4-37

(1 6an) Beruncnure 3Hau€HHE BBIPAKEHUS

7
(1 6aiur) Haitzure suauenue sino, ecm cosa= 2° ua” IV uerseprn.
(1 6amn) Pemure ypaBHeHue 3 81
log, 54+1053%+10531

(1 6ay1) Berurcnure 3Ha4eHUE BBIPAKCHUS

(1 6amn) Pemnte ypaBHeHue log)3(17—x) = logj;12

(1 6amn) Ha ogHOM M3 pUCYHKOB M300paxeH rpa@uk GyHKIIUN y:X2+5X+7.YKa>KI/ITe
HOMEp 3TOTO PUCYHKA M TIOSICHUTE CBOW BEIOOD.
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Wcnoansys rpaduk dpynxmmn ¥ =1 X) | onpeneante u sanmmmure otser:
10. (1 6amn) Ykaxkute o0nacTh onpeseneHus U 001acTh 3HaYeHUH (PyHKINU;
11. (1 6amn) Haiiaure mo rpaduky: f (-2), f (0);
12. (1 6amn) YkakuTe KOJIUYECTBO HyNeH (yHKIIHH.

T
- 2 2 1 X

N

IIpu BbinotHennu 3aganuii 13-18 3anummTe X0/ pemieHUs: M MOJIYy4YeHHbIN 0TBET
13. (1 6ann) JlectHuIy AMMHOM 3 M MpHUCIOHMIHN K AepeBy. Ha kakoil BeicoTe (B MeTpax)
HAXOJIUTCSA BEpXHUU €€ KOHEIl, €CJIM HI)KHUM KOHEIl OTCTOMT OT CTBOJIA JiepeBa Ha 1,8

m?

14. (1 Gaur) MaTepualbHast TOUKA ABIKETCS IPSIMOIMHEIHO 110 3aK0HY X (t) = 6t° — 48t +
17, rae X — paccTosiHUE OT TOYKH OTCYETa B METpax, t — Bpemsi B CeKyHIax,

M3MEpEeHHOE C Havaa JBrkeHus. Haliaure ee ckopocTh (B MeTpax B CEKYH]y) B MOMEHT
Bpemenu t= 9 C.

15. (1 6ann) Haitnure o6macth onpeaenenust GyHKITAN y=10gq; 7 x=x'|
16. (1 6amn) Pemnte ypasuenne V30 —2x = 2,
17. (1 6asn) Pemmnre ypasHeHue "2
18. (1 6amn). [Tnomaas 60KOBOM rpaHU MPaBUILHON YETHIPEXYTOIBHOM MPU3MBI paBHA 48

cM”’ a mepuMeTp ocHoBaHUs- 12 cM. Beruncnuts 60koBOE pedpo MpU3MBIL.
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Jononnumensnasn yacmo
IIpu BhInoIHeHNM 3a1aHnid 19-22 3anumuTe X0 pemeHus U MOJTy4YeHHbI 0TBeT
19. (3 Gaura) Haiinure HanGoubiee 3HaueHus GyHKIHE Y=X-12X*+16 Ha orpeske [1;4].
20. (3 6aya). B munmHApe napauieIbHO €ro OCH MPOBEACHO CeUeHUe, AUaroHaab KOTOPOTo
17 cm. Beicota nmniunpa 15 cm, a ero paguyc 5 cM. Ha kakom paccrosiHuu OT ocu
MIPOBEJICHO ITO CeUCHHE?
21. (3 6amna) Pemmre cucreMy ypaBHEHHA
[1og,8=3;
|[4x—y=11

22. (3 6amna) Haiigure perienne ypaBHEHUS _

3adanun 013 npaKmMu4uecKux u 1a00pamopHvlX 3aHAMUI

3ajauya 0 BBIYMCJICHUHU NYTH
CornacHo (pU3MUECKOMY CMBICITY IIEPBOI MPOU3BOAHOM, IPOU3BOIHAS (DYHKIIMU B TOUKE €CTh

s
vig) = st = —
MT'HOBCHHAsI CKOPOCTh TOUKH, T.€. £ . Orcroza,

IIOJIy4CHHOE PaBEHCTBO B IIpe/ciiax OT t; 10 tp Imoiy4aem
)

J‘ds = ‘rv(ﬂdﬁ

3 v':f':'d‘ﬁ. WNHurerpupys

Torna nmyth, IPONCHHBIN TOYKON TTPU HEPABHOMEPHOM JIBMKEHUH MO TIPSIMOU C TIEPEMEHHOM

CKOPOCTBIO V(€) 3a OTPE30K BPEMEHHU [f’hff4 |BBIpakaeTcs UHTErpaIoM
t
S=| vit)dt.
H
(1)

IIpumep 1. CkopocTh NPSIMOIMHENHOTO ABMXKEHHUS TeJa BbIpaxaeTcst popmyson L =
2t+3t2(M/C). Haiiti myTh, mpoiiieHHBIN TeI0OM 3a 5 CeKyH[ OT Hauana JBUKCHHUS.

Peruenue.
5

5
S=| (203t 2)dt = (2 +£*) | =150(m).
0 0
IMpumep 2. /IBa Tena HavamM JBUTAThC OJHOBPEMEHHO M3 OJHOM TOYKHU B OJJHOM HANPABJICHUU

o nipsiMmoi. [lepBoe Teno ABHKETCS CO CKOPOCTHIO V :(6t2+2t) M/C, BTOPOE€ — CO CKOPOCTBIO
v2=(4t+5) M/c. Ha kakom paccTosiHusI IpyT OT JIpyra OHU OKaxKyTcs yepes S ¢?

Pemenue. Mckomasi BeIMurHA €CTh Pa3HOCTh PACCTOSIHUH, MTPOWJICHHBIX TEJIaMu 3a S C.
5

5
S,=l(6t3+20dt= (2t *+2%)| =275(m)

0 0

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

0 0
Takum o6pazom, S=S1-Sy= 275-75=200 (m).
2. 3aga4a 0 BBIYMCJICHHH PA00THI NEPeMEeHHOMH CHIIbI
[TycTe MaTepuanbHas ToUKa o aectBueM cuibl F nBuxkercs no npsmoil. Eciu neictByromas
CHJIa TIOCTOsIHA, A TIPOMICHHBIN MyTh PaBEH S, TO KaK U3BECTHO U3 Kypca Gpu3uku, padora A sToi
F Beraucnsiercs mo gopmyie:

A=F*s
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Paboty nepemennoii cunsl f(x) npu nepemeniennu no ocu OX MaTepraaIbHON TOUYKH OT X=a JI0
x=b, HaxoauM 10 popmye (3):

3
‘I‘ Fix)dx

A== (@)

Pemenuu 3a1a4 Ha BbIUKcIeHUE paOOThI CUITBI YIIPYTOCTH, CBSI3aHHBIX C PACTSKEHHEM U

C)KaTUeM IpY>KHH, OCHOBBbIBaeTcst Ha 3akoHe ['yka. Ilo 3akony I'yka cuna F, pactaruBaromas

WM CKUMAIONIAsl IPYKUHY, TPOMOPLHUOHANIbHAS ATOMY PACTSKEHUIO UITH CKaTHIo, T.e. F=kx,

IJie X — BEJIMYMHA PACTSHKCHUS WK CHKATHsL, K — K03 (HUIIMEHT IpOIOpLHHUOHATBHOCTH.

Hpumep 1. Cuna ynpyroctu F npykuHbl, pacTsIHyTOM Ha 1'=0,05 M, paBHa 3H. Kakyro paboty

HaJ10 IPOU3BECTHU, YTOOBI pacCTAHYTh NPYXKHUHY Ha 12 =0,1 m?

Pemenue. [TogacraBuB ganubie B popMyiny 3akoHa ['yka, momyunm: 3=k*0.05, T.e. k=60,

CJIeIOBATENLHO, CHJIa YIIPYTOCTH BBIpaskaeTcsi cooTHomeHueM F=60x. Haiinem paboty

nepeMeHHo# cutbl 1o gopmyite (2), monaras, uro a=0; b=0,1:

0.1 1
Jﬁﬂxdx = BDx:’r

A= " =0,31x

3. 3apaua o cuJjie 1aBJICHUS KUAKOCTH

Cornacno 3akony Ilackans BennuuHa P gaBneHust ®KUIKOCTH Ha TOPU3OHTAIBHYIO MIJIOIMIAJKY

BbIUUCIseTcs mo popmyne P=gphS, (4)

I'1ie g — ycKopeHHe cBOGOIHOTO MaAeHHs B M/C2;

P— ILIOTHOCTB JKHIKOCTH B KI/M';

h — rmyOuHa norpyxeHus IoIaIKH B M;

S — ok TUTOIAAKY B M*.

ITo »TO#t popmyIie HeNb3s UCKATh JaBJIEHUE KUAKOCTH HA BEPTHUKAIBHO MOTPYKEHHYIO

IUTACTHHKY, TaK KaK €€ pa3Hble TOYKH JIe)KAT Ha Pa3HbIX IyOnHaX.

[TycTh B )KUAKOCTH MOTPYKEHA BEPTUKAIBHO MJIACTUHA, OTPAHWYECHHAsS JIMHUAMM X = a, X = b, y1

= f1(x) u y2=f2(x); cuctema KOOpAMHAT BBIOpaHA TaK, KaK YKa3aHO Ha PUCYHKE 1.

Jlns perieHus 3aaauu pa3o0beM MJIACTUHY Ha N yacTel (MajbIX TOPU30HT aJIbHBIX MOJIOCOK)

IPSIMBIMU, MapaJIEIbHBIMU IOBEPXHOCTH KUJKOCTH (T.€. napajuieapHbiMu ocu OY). Ha

rIyGHHE X BBIACTMM OJHY U3 HEX M 0003HaunM uepes f(x) ee anmny, a uepes 4% ee mupuny.

HpI/IHHB IIOJIOCKY 3a HNPSAMOYT'OJIBHUK, HAXOJAUM €€ IJI0Iadb S = f(x) ' fx .

F=gofix) bn x
Haiinem nuddepennman dp sToit pyHKIUN.
dp = gaf (x) xdx
Toraa o 3akony [lackans HHTErpupysl MOTYYEHHOE PaBEHCTBO B MpefeNiax OT X = a 1o X = b,

MOJIyYUM
E

J‘ pxrf(x)dx

P=g2 3
IIpumep
AxBapuyM uMeeT GopMy MpsAMOYToJIbHOTO Napaenenunena. Haiinem cuimy naBineHust BOab
(mmotHOCTH BosbI 1000 KF/M3), HaITOJIHAIOLIEH aKBapUyM, Ha OJIHY U3 €r0 BEPTUKAIbHBIX CTEHOK,
pa3mepsl koTopoi 0,4 m x 0,7 M.
Pemenue. Beibepem cucreMmy koopanHar Tak, 4To0bl ocu Oy u OX COOTBETCTBEHHO COJIEPKATIU
BEpXHEe OCHOBaHME U OOKOBYIO CTOPOHY BEPTHKAIBHOM CTEHKH akBapuyma. i1 HaX 0K aeHUs
CHWJIBI IaBJIEHUS BOJIbI HA CTEHKY Bocmoyib3yeMcs hopmynoit (3). Crenka umeer popmy

f(x)=0,7%, x|

PSIMOYTOJIbHUKA, I03TOMY 0,0.4] Tax xak npenesnsl nuHTErpupoBanus a=0 u

b=0,4, To momy4um:
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0.4 2 p4
Py 11000*0,7 * xdx = 700 %rﬂ =56 ~ 549H

1. Hajitu muiomaab purypbl, OrpaHn4eHHONH JJUHUAMU.
a) y=x"+4; y=5;
0) 0,5x+2; y=-x+5.

2.3apa4u ¢ GpU3NYECKUM CO/IePsKAHUEM.

3aoaua 1.

CKOpOCTh IBWKEHUS TOYKH v=12t-3t° m/c. Haiimute myTh, MpOWICHHBIA TOYKOW OT HaJasa
IBIDKEHUA JO €€ OCTAHOBKHU.

3adaua 2.

Berarcnuth paboty cuibl F ripu cokaTHM py>KUHBI HA 4 ¢M, eclti AT cxatus e€ Ha 1 cM HyXHa
cuna 10 H.

3aoaua 3.

Touka IBMXETCS MPSIMOIUHEHHO CO CKOPOCTHIO V(t)=6t2-4t-l.HaI71m/ITe 3aKOH JBH- KEHHUS
TOYKH, €CJIM B MOMEHT BpeMEHHU t=1c Koop/iuHaTa TOUYKH ObLIa paBHa 4 M.

3.3aga4yM ¢ IKOHOMHYECKUM COJePKAHUEM.
3aoaua 1.
[Tpon3BOANTENBEHOCTE TPYAA paboUero B TEUCHUE THS 3a0aETCs
dopmysoit f(t)=0,00625t"+0,05t+0,5 den. ed./u., Te t — BpeMs B 4acax oT Hayana paGoTsl, T.c.
0<t<8. Haiitn pynkmuro Q(t) — 00bEM IPOAYKIIMH U €r0 BEIMYUHY 32 pabOUHil ICHb.
3aoaua 2.
Ha ckiane 3amac nekotoporo ToBapa pasen 100 ef1., a exxeJHEBHO OCTYIAIOIINI TOBAP
BbIpaxxaetcs (popmymoun f(t):22-0,5t+0,06t2, rje t- KoJIM4YecTBO AHe. OnpenenuTb KOJIUYeCTBO
ToBapa uepe3 40 nHei.

4.33]13‘11/1 AJIA PeHICHUS HA KOMIIBIOTEPE.

3aoaua 1.

[Tpon3BOUTENBEHOCTD TPYAA PAOOYUX B TEXHUUECKOM CMEHE MPU BBIITYCKE IITAHICHIIUPKYJIeH
onpenesiercst hopmyuoit f(t)=2,53t%, re t — paGouee Bpemst B yacax. Beraucints 06bEM
BBIITYCKaeMOI MPOJYKIMHU 32 6 4acoB pabouero BpeMeHH.

3aoaua 2.

Poct Hacenenus Boponexckoii o6nacti onuckiBaeTcst GyHKINEH f(t)=35825t%, re t — BpeMS B
rojgax. OnpeneiauTs NPUPOCT HaceleHus yepes 15 ner.

3.2. IIpomexyTouHasi aTTeCTANMA

Cnucok 60npocoe K IK3ameny:
dvyvuknus, X CBOICTBA U rpaduk.
1.Yucnosas GpyHKIus.
2.IIpeobpazoBanue rpaduKoB.
3.YérHble 1 HEUETHBIE (PYHKITUH.
4.IlepuonnyHOCTh (QYHKIUH.
5.Bopacranue u yObiBaHUE GYHKIUH. DKCTPEMYMBI.
6.ccnenoBanme QpyHKIMIA.
7.06patHas GyHKIUS.
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8.Apudmernueckue AecTBUS HAJ QYHKIIUSIMHU.

9.CnoxxHast pyHKITHUSI.

IIpou3BoaHas U eé NnpuMeHEeHHUE.

1.ITocnenoBarenbHOCTH.CIIOCOOBI 3a/1aHUS U CBOWCTBA YUCIIOBBIX [1OCIIEI0BATEILHOCTEM.

2.Ilpenen nocnen0BaTEIbHOCTH.

3.CroeHue nociaea0BaTeIbHOCTEN.

4.beckoHeuHO yOBbIBAOIIAsi TEOMETPUYECKAst TPOTPECCHS.

5. Ilpupaienue aprymeHTa u npuparieHue QyHKIum.

6.IlonsTHE O MPOU3BOAHOM.

7 I1oHsATHE O HENTPEPBIBHOCTU (PYHKLIMU.

8.IIpaBuiia BEIYMCIIEHUS TPOU3BOIHBIX.

9.Ilpon3BoaHas CIIOKHOU (PYHKITUH.

10.ITpou3BogHAS TPUTOHOMETPUIECKUX (PYHKITHIA.

11.ITpon3BoHBIE OOPATHBIX (PYHKITHH.

12.Metoa uHTEpBaJIOB

13.KacarenbHas K TpaduKy QyHKITUH.

14.ITpubnuxE€HHBIE BHIYUCICHUS.

15.IIpumepsl NpUMEHEHHs: IPOU3BOIHON IPU PEIICHUH 3a/1a4 TEXHUKU U (PU3HUKH.

16. [IpumeneHre MPOU3BOIHON K UccienoBanmo GyHkmii. Bo3pactanue u yobiBanue
GbyHKIHIA.

17.Kputnaeckue Touku GyHKIHA. MakKCUMyMbl 1 MUHAMYMBI.

18.IIpumepsl NpUMEHEHUs IPOM3BOIHON K UCCIEIOBAHUIO (DYHKIIHMA.

19.Haubomnbiiee 1 HanMeHbIIee 3HAYCHUE (PYHKIINH.

20.Btopas npousBogHas U €€ reOMETPUIECKUN CMBICII.

21.IIpumeHeHue BTOPOIl MPOMU3BOAHON K NCCIICAOBAHUIO (PYHKIIUI U IOCTPOCHHE
rpaduxos.

22.Haxox/IeHrne CKOPOCTH ISl IPOIIecca, 3a1aHHOTO (OPMYJIION U rpaduKoM.

IlepBooOpa3Has M MHTErpaJl.

1.ITonarue mepBooOpazHOM.

2.0OCHOBHBIE CBOWCTBA MEPBOOOPA3HOM.

3.Tpu nmpaBuiia HaX0XAE€HUS IEPBOOOPAZHBIX.

4.1lnomaabs KpUBOIMHENHON Tpanenuu.

5.Wurerpan. ®opmyna Heiorona u JleiiOnuna.

6.Ilpumenenne uHTerpana B GU3UKe U FreOMETPUH.

MHOrorpaHHuKH.

1.Muororpannuku. Teopema Ditnepa

2.Ilpuzma.

3.ITupamuna.

4.Cummertpus B KyOe, B IpU3Me, B IUPaMHU/IE.

5.Ceuenue ky0a, IpU3Mbl, MTUPAMUJBL.

6.IlpencrasieHne o NpaBUIbHBIX MHOTOIPAaHHUKAX ( TETpa’p, Ky0, OKTa’Ip, A0AEKa3Ip,
AKOCaAdP ).

TeJia M NOBEPXHOCTH BpPallleHH .

1. umuuap.

2.Komnyc.

3.1ap u chepa.

HN3mepenus reoMeTpum.

1.06bEM U ero HU3MepeHus.

2.®opmynbl 00bEMa KyOa, mapasuiesenumeaa , Ipu3Mbl, LUIMHIPA.

3.®opmynbl 00bEMa TUPAMUIBI U KOHYCA.

4.®DopMmyIIbl IO TOBEPXHOCTEH LIMIMH/pPA U KOHYCA.
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5.@opmyiel 00bEMa Iapa U TUIOIAAN CHEPHI.
6.ITonqo6ue Ten. OTHOMICHUS TUIONIAIeH TTOBEPXHOCTEN U 00bEMOB MOJOOHBIX TEJI.
KoMOuHATOpHKA, CTATUCTUKA M TEOPHUS BEPOSATHOCTEI.
1.OcHOBHBIE TOHITHSI KOMOMHATOPHKH.
2.3agaun Ha MOACYET Yncia pa3MEIIeHUH, IEPeCTaHOBOK, COUETAHMIA.
3.®opmyna 6mHOMa HptoTona. CBolicTBa OMHOMHUATBHBIX KO(DPHUITUEHTOB.
4. Tpeyronpnuk Ilackans.
5.0npeneneHue BEPOSITHOCTH.
6.Crio’)keHne M YMHOXEHHE BEPOSITHOCTEM.
7. Jlucniepcusi ciaydaiiHON BEJMYMHBL, 3aKOH €€ pacrpeieieHus.
8.UuncnoBble XapaKTEPUCTUKN JAUCKPETHOM CIIy4ailHON BEJIUYUHBI.
9.ITonsiTHe 0 3aKOHE OOJIBIIUX YHCET.
10.IlpeacraBieHne JaHHBIX.
11.I'enepanpHasi COBOKYNHOCTb, BBHIOOpKa, cpeiHee apumeTuyeckoe.
12.ITonsiTHE O 337]a4aX MaTEMAaTUYECKON CTaTUCTUKH.
13.Penienre mpakTUYECKUX 33/a4 C IPUMEHEHHEM BEPOSATHBIX METOJIOB.
14.Pemienne ypaBHEHH.

Bapuanmut 3a0anuii ona sxkzamena:

Nel
im0k

1. Beruucauts npenen PR g

21
2 .BbIYHCIUTh HHTETPAT J. cos2x dx

0

X2 +7x+12
3.PemmTe HepaBEHCTBO METOIOM UHTEPBAJIOB —FFF >0

X

4.Hanucatp ypaBHEHHE KacaTelIbHON f(X)=x%-4%0=-2

5.Haiiti 00bE€M psAMOYTOIbHON IPU3MBI, €CJIM CTOPOHBI OCHOBaHMsI paBHbI 16M 1 12M, a
BbICOTA paBHA 14M.

6. Ha sx3amene 60 6unetoB, AHapeit He Bblyunia 3 u3 HUX. Halinnte BepoATHOCTB TOTO, YTO eMy
nomnaIéTcs BbIyYE€HHBIN Onjer.

Ne2
i Syt —dy—1
VR
1. BeraucnuTs npenen e
n
2.BBIYMCINTD UHTETpAl J. cos4x dx.
0
2x° +5x
3.Pemnte HEpaBEHCTBO METOAOM MHTEPBAJIOB ————— 20
X®+5Xx+4
4. Hamucath ypaBHEHHE KacaTeIbHON f(x)=0.5x%-2X+2x¢=0

5.Haiitn 00bEM IPSIMOYTOJIBHOM MTPU3MBI, €CJIM CTOPOHBI OCHOBAaHUS paBHBI 19M 1 15Mm, a
BBICOTA paBHa 17Mm.
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6.Ha sk3amene 40 6unetos, Jluma He BeIyumi1 6 u3 HuX. Halijure BEpOsSITHOCTD TOTO, UTO €My
nonaaércs BblydYeHHbIH Ouiler.

Ne3
. lim "’Hif—")

1. Berurcnuth nipeaen r—=2 “

17
2.BbIYuCcInTh UHTErpall I cos3x dx.

0

2
X —2x-3

3.P6H_II/ITC HCPABCHCTBO MCTOJJOM MHTCPBAJIOB — <
(x+3)(x—4)

4. Hamucath ypaBHEHHE KacaTelIbHON f(X)=-—=Xo=-1
X

5.Haiiti 00bEM MpSAMOYTOIBHON IPU3MBI, €CITU CTOPOHBI OCHOBaHHMs paBHBI 22M U 18M, a
BbICOTA paBHA 21 M.

6.Ha sx3amene 45 6unero, @ens e Beryuni 9 u3 Hux. Haiianre BepoATHOCTB TOTO, YTO eMy
nomaiéTcs BhIyYCHHBI OUyeT.

Neq _

lim 4 — 1 4x+h
1. Boraucnuthb npeaen g3 L3

0
2.Beramcantes uHTETpAI I ( x+2) dx

-2
3.Pemnte HEPaBEHCTBO METOAOM HHTEPBAJIOB (Bx+4)(x-1)(x+2)=> 0

Tz T

4 HanucaTh ypaBHEHHE KacaTeabHOMN f(x)=cos (2x+ E)xO:-E

5.Haiit 00bEM IPSIMOYTOJIBHOM TPU3MBI, €CJIM CTOPOHBI OCHOBAHUS paBHBI 25M 1 21Mm, a
BBICOTA paBHA 24M.

6.Ha sx3amene 40 6unetos, Konst He Beryunn 4 u3 Hux. Haiinure BeposSsTHOCTH TOT0, YTO EMY
normaIéTcs BBIyYCHHBIN OUIeT.

NeS
flim "‘\}'_5;5-‘
1. Beraucnuts npeaen S '
s
2.BBIYMCINTD UHTETpAl I cos2x dx
0
3.PemmTe HEpaBEeHCTBO METOZIOM HHTEPBAJIOB (5x+7)(x-2)(x+1) <0
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4.Hanucatp ypaBHEHHE KacaTelbHON f(X)=-x*-2x+2x0=-1

5.Haiiti 00b€M NpsAMOYTOJIbHON IPU3MBI, €CJIM CTOPOHBI OCHOBaHUS paBHbI 28M U 24M, a
BBICOTA paBHA 27M.

6.Ha sk3amene 40 6unero, Mrops He Beryqrl 2 U3 HUX. HaiiguTe BEpOSATHOCTH TOTO, UTO €My
normaIéTcs BRIYICHHBIN OUIeT.

Ne6
o Gy
X !l;i“'l r—1/2

1. Berarcnuts nipenen

0
2.BbIumciauTh HHTETpa I (x2+7x +12)dx.

-4
3.Pemute HEpaBEeHCTBO METOJOM UHTEPBAJIOB 3x3+x%-10x>0
4.Hanucatp ypaBHEHHE KacaTeIbHOM f(X)=-x%-2xx0=1

5.Haiitu 00bE€M NpsAMOYTOIbHON IPU3MBI, €CJIM CTOPOHBI OCHOBAHUS paBHbI 31M u 27M, a
BbICOTA paBHa 30M.

6.Maa BKiItouaeT TeneBru3op. TeneBu3op BKIIOYAETCS HA CIy4allHOM KaHase. B 3To Bpems 1o
9 kaHanmam W3 COpOKa IATH MOKa3bIBalOT HOBOCTU. Haliaute BeposITHOCTH TOro, uTo Maria
NOMaaET Ha KaHaJl, 1€ HOBOCTH HE UIYT.

Ne7 N
lim_ '—::L’:—"l
1. Beraucnuth npeaen Ft=3 )
0
2.BbIyncnuTh HHTETpal j (x?+4x +3) dx
-1
3.PemmnTe HepaBEHCTBO METOJIOM UHTEPBAJIOB 2x3-x2-3x<0
4.Hanucatp ypaBHEHHE KacaTelbHON f(x)=x?-3x-3%,=0

5.Haiitu 00bEM IpSIMOYTOIBHOM MUPaMUIbI, €CIIM CTOPOHBI OCHOBAaHUS paBHBI 15¢cm 1 18 oM, a
BbICOTa paBHa 13 cm.

6.Maa BKiIrouaeT TeneBu30p. TeaeBu30p BKIIOUAETCS HA CIy4aliHOM KaHase. B 3To Bpems no
3 kaHanaMm W3 TPUALIATH OKA3bIBAIOT TEJIEBUKTOPUHBI . HaliuTe BeposiTHOCTH TOro, 4To Maia
nonaa€T Ha KaHall, II€ TEIEBUKTOPUHBI HE UIYT.

arf=hg-2

1 s

1. Berancauts npenen x—+2

0
2.BbIauciuTh HHTETpal I ( x*--4)dx
-2
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2
3.PemuTe HEpaBEHCTBO METOJIOM UHTEPBAJTIOB ))((2—_2 >0
4.Hammcath ypaBHEHHUE KacaTelbHON f(X)=-x2+4x0=-2
5.Haiiti 00B6EM IpsIMOYTOJILHOM TUPAMUIBI, €CJIM CTOPOHBI OCHOBaHHMS paBHBI 18cMm 1 21 cMm, a
BbICOTA paBHa 17 cM.
6.Jro0a BriIFOUaeT TeneBu30p. TeneBU30p BKIIIOUASTCS HA CIIydyallHOM KaHaje. B 3To Bpems o
4 xaHajmaM W3 MIECTHAAIATH TMOKa3bIBAIOT MY3bIKAJIbHBIN KiKIl. HaliiuTe BEepOSTHOCTH TOTO,

yTo JIt06a monaaéT Ha KaHa, TIe KJIUIbl HE UIYT.

Ne9

lim ‘ﬁy_._‘,"‘:.,l ‘
1. Beruucauts npenen ¥——1/3 i

0
2.BbIumciauTh HHTETpa J. (x?+2x +1) dx

-2

3
X* -8
3.Pemite HEPaBEHCTBO METOIOM HHTEPBAJIOB >0
X

4. Hamcath ypaBHEHHE KacaTelIbHON f(X)=2-X*%¢=-3

5.Haiiti 00bE€M psAMOYTOIbHON TUPAMU/IBL, €CJIM CTOPOHBI OCHOBaHUS paBHbI 21cM 1 24 cm, a
BbIcOTa paBHa 20 cM.

6.JIro6a BKiItO4aeT TeneBu3op. TeaeBu3op BKIOUAETCS Ha ciay4yailHOM KaHane. B 3To Bpems no 6
KaHaJlaM W3 COpOKa BOCHMM ITOKa3bIBAIOT JOKYMEHTalIbHbIE (puibMbl. Haliiute BeposTHOCTh
TOT0, uTO JIF00a MmonaaéT Ha KaHal, TJie JOKYMCHTAIbHbBIC (DUIBMBI HE HIYT.

Nel0
lim —"’:;:'
1. Beruucnuts npenen - U
3
2.BeryucauTe HHTETpal I cos5xdx
n
4
3
x> =27
3.PemmTe HEpaBEHCTBO METOOM HHTEPBAJIOB —— 20
X
y 1.2
4.Hanucatp ypaBHEHHE KacaTeIbHON f(x)=5- 5 XXo=3

5.Haiitu 00bE€M psAMOYTOIbHONM TUPAMU/IBL, €CJIM CTOPOHBI OCHOBaHUS paBHbI 24cM 1 27 cMm, a
BBICOTA paBHA 23 cM.

6.Buka BrimtouaeT TesneBu3op. TeneBru30p BKIIOYAETCS Ha CIydailHOM KaHaiie. B aTo Bpems 1o
YeThIPHAAATH KaHajlaM W3 TPUALATH IISTH IT0Ka3bIBalOT peknaMmy. Haliiure BeposTHOCTH
TOro, 4To Brka moman€r Ha KaHal, T/i€ peKjgaMa He UJIET.

6. YYHEBHO-METOANYECKOE U UTH®OOPMALIMOHHOE OBECIIEYEHUE
JUCHHUIIJIMHBI
HopmaTuBHBIE JOKYMEHTBI:
1.®enepanbHbIl  TOCYJApCTBEHHBIM  00pa3oBaTeNbHBIM  CTAaHAAPT  CPEIHEro
npodeccuonansHoro obpazoBanus 1o 38.02.01 DxoHomuka W OyxranTepckuii yder (o
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orpaciusaM) (kBamnpukamus — Oyxraiarep), YTBEpXKAEHHOro TpuKazoM MuHHCTEpCTBa
oOpa3oBaHus U Hayku PD U B COOTBETCTBUH C pabOUYUM YICOHBIM TIJIAHOM CHEIUATBHOCTH.
2.®enepanbblii 3ak0H PO ot 29.12.2012roga Ne273-®3 «O6 obpazoBanuu B PO».
3.Pabounii yueOHbI TutaH crnenuanbHOCTH 38.02.01 DxoHOMHMKA WM OyXTalTepCKHit
yueT (10 oTpacisim).
OcCHOBHBIC HCTOYHUKHU:
1. Marematuka : yueOHuk / A.A. Jlanasa. — 3-¢ u3g., ucnp. u gomn. — M. : UTHOPA-
M, 2017. — 544 c¢. — (Cpennee npodeccruoHaabHOE 00pa3oBaHue) DICKTPOHHBIN
pecypce
2. HO.M. llanunos, H.B. Hukonosa, C.H. Hypuesa; Martematuka: YaeOHoe mocooue /
- M.: HUL] UTH®PA-M, 2014. - 496 c. DneKTpoHHBII pecypc
JlonoiHUTe/IbHbIE HCTOYHUKU:

1. Jlamasa A.A. COopHuk 3a1ad o maremaruke: YueOouuk. — M.:@OPYM-UH®OPA-M,
2012.

2. MopnkoBuu A.I'. Anrebpa u Hadana Mmatemarudeckoro aHanusa. 10-11 xmaccel. B 2 4.
Y. 1. YueOHuK 11 yyammxcsi o0ieo0pa3oBaTeabHbIX YUpekaeHui (6a30BbIil ypoBEHbB) /
A.I'. MopaxoBuu. -11-e uzn.,crep. —-M.: Muemo3suna, 2013.-399 c.

3. Anrebpa u Havana martemaTudeckoro aHammsa. 10-11 kmaccel. B 2 u. Y. 2. 3agaunuk
JUISL  yJamuxcsi  001meo0pa3oBaTeNlbHBIX  yupexkaeHuid ( 0a3oBbiii  ypoBeHb) /[A.T.
MopakoBud u ap.]; moxa pea. A.I'. Mopakoeuya.-10-e u3z., crep.-M.: Muemo3una,2012.-
239 c.

HNuTepHeT-pecypesl

lazera «Maremarukay «m3aarenbckoro nomay «llepBoe ceHTsOps» http://www.mat. 1
september.ru

Marematrka B OTKpBITOM KOJUIeke http://www.mathematics.ru

Marematuka: KoHCynbTalMOHHBIA LIEHTp MpenojaBaTeled M BBITYCKHUKOB MIY
http://school.msu.ru

Martepuansl mo wmarematuke B EnguHON Komutekiuu 1uGpOBBIX 00pa30oBaTENbHBIX
pecypco http://school-collection.edu.ru/collection/matematika/

OObpazoBatenbHbIi MaTeMaTuyeckuii caiit Exponenta.ru http ://www. exponenta.ru

Oo6mepoccuiickuii Matemaruueckuii mopran Math-Net.Ru http://www.mathnet.ru

IToptan Allmath.ru - Bcs MmaTemaTHka B ogHOM MecTe http ://www. allmath.ru

BupryanpHas mikosa 1oHOro Matematuka http://math.ournet.md

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

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

IHepuoauyeckue u3xaHus:

1.2Kypnan «Mup I1K».

2.I'azera «Matematuka. [lepBoe ceHTAOps».
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