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BBEJIEHUE

[Iporpamma BCTYNMUTENBHOTO HCIIBITAHUS IO TIpeAMETY «MaTemMaTruka» COCTaBJIeHa C
y4eToM TpeOOBaHUN MPUMEPHON MpOrpaMMbl CpEeIHEro (MOJHOTO) o0IIero oopa3oBaHMUs.
Ona sBHJIaCh PYKOBOJICTBOM IIPU COCTABJICHHH TECTOB JJIsi aOUTYPUEHTOB, MOCTYHAIOUINX
Ha Oaze 11-Tm kmaccoB, mnu Ha 0asze cpeaHero mnpodecCHoHAIBHOrO 00pa3oBaHus,
UMEIOIIUX MPaBO C/IaBaTh BCTYNMUTENIbHBIC UCTIBITAHUS B TPaJIUIIMOHHON (hopme, Oe3 yuera
pesyabTaToB EI'D.

BerynurenpHple ncnpITaHus ISl a0UTYPHEHTOB MPOBOASTCA MUCHMEHHO, B (opMme
TECTHPOBAHUSI.

B npouiecce TectupoBanusi aOUTYpPUEHTHI JOJIKHBI.

3HATbD:

- OCHOBHBIC TOHSTUS W TEPMHUHBI aiareOpbl, Haydal aHajau3a, TPUTOHOMETPHH,
re€OMETPHH: TUNTAHUMETPHUH U CTEPEOMETPHH;

- OCHOBHBIE (OpMyJIbl anredpsl, GOPMyJbl COKPAIIEHHOIO YMHOKEHHUS, (POPMYIIbI
Pa3I0KEeHUST HA MHOXKUATEIH;

- IpaBwJIa Pe0oOPa30BaHUS BBIPAKCHHIA, COJEPKAIIUX CTENICHH U KOPHHU;

- mpaBuiia TpeoOpa3oBaHUS BBIPAKEHUH, CONEPKAIIUX IOKA3aTEIbHYI0 W
Jorapu(MUIECcKyr0 QYHKITUH;

- TPUTOHOMETpHYECKHE (YHKIHUU OCTPOrO yria U WX MPUMEHEHUE K PEIICHUIO
TPEYTOJIbHUKOB;

- TPUTOHOMETpUYECKHE (QYHKITUHN MMPOU3BOIHHOTO apTYMEHTA M X CBOMCTBA,

- OCHOBHBIE (DOPMYIIBI TPUTOHOMETPHH;

- OCHOBHBIE AJIEMEHTapHbIe (QYHKIIMU U CBOIMCTBA U TpadudecKoe H300paKeHHE;

- OCHOBHbBIE TE€OPEMBI INIAHUMETPHH;

- (hopMyIIBI TEPUMETPOB U TUIOIIAACH MHOTOYTOJILHUKOB U KPYTa;

- AKCHOMBI CTEPEOMETpPHUH; B3aUMHOE PACIOJOXKEHHE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE;

- BUJIbI MHOTOTPAHHUKOB U T€JI BPAIICHUS B IPOCTPAHCTBE;

- popMyIIBI TUTONIA I TOBEPXHOCTEH U 00BEMOB MHOTOTPAaHHUKOB U TEIl BpAIlCHUSI:
KOHYcCa, IWJINH]IPA, [1apa;

- TIOHSTHE TMPOU3BOJHON, TAOMUIly IPOU3BOIAHBIX TMPOCTEHIINX BIIEMEHTAPHBIX
byHkumii, npaBuia nuddepeHIrpoBaHus U IpUMeHeHHe TU(dEepEeHINaTbHOTO HCUNCICHUS
K UCCJIEZIOBAHUIO (DYHKIIUI1 HA MOHOTOHHOCTD U 3KCTPEMYM.

- IOHSTHE TIEPBOOOPA3HOMN, TAOIHUIly TPOCTEHIINX TEPBOOOPAZHBIX;

- TIOHSTHE OTPENIETICHHOTO MHTETpasia, €ro CBOMCTBA W MPUIIOKECHHUE K BBIUYMCICHUIO
TI0MIA e TIIIOCKUX UTYP.

YMEThb:



- BBIIOJHATH JIEWCTBHSI C YKCIAMM M QIreOpanyecKUMU  BBIPAXKEHUSIMU,
COJICPIKAIIMMU CTETIEHU C IPOOHBIMH U OTPHUIATEIHLHBIMU ITOKA3aTEISIMHU;

- BBIIIOJIHATHh TPUTOHOMETPUYECKUE TIPE0OPa30BAHMS;

- pemaTh TPUrOHOMETPUYECKHUE YPABHECHMS;

- BBIIIOJIHATD JEMCTBUS € JJorapupmamu;

- pemaTh MoKa3aTeabHble U Jorapu(pMUUYecKre ypaBHEHUS 1 HEPABEHCTBA;

- IPOBOJIUTH JOKA3aTENbHBIEC PACCYKACHUS IS PELICHUS T€OMETPUUECKHX 3a/1a4;

- TPUMEHATh (GOPMYJbl T€OMETPUM U CBONCTBA TIE€OMETPUYECKHX (Uryp ans
OIpPEJIENIEHNS KOJMYECTBEHHBIX XapaKTEPUCTHK: JUIMH, YIJIOB, IJIOMAEH, 00bEMOB U Jp.;

- BBIYMCIIATH MPOU3BOJIHBIE NEMEHTAPHBIX (YHKIUN, U HCIOJIb30BaTh PE3YJIHTATHI
BBIUHUCIICHUN JUI1 OIpEAENICHUs] KauyeCTBEHHBIX CBOMCTB (QyHKUUHA (MOHOTOHHOCTb,

IKCTPEMYMBI).

COJAEPKAHUE IIPOI'PAMMBI

COCMABIIEHO C yYyemom mpeboBaHUll NPUMEPHBIX NPOSPAMM CpedHe20 (NoIH020) 0buje2o

obpazosanusi no npeomemy « Mamemamuka»

Paznen 1. Anredopa u 3j1eMeHTapHbIe (PYHKIUMA

Tema 1.1. HatypanbsHble uncia
CpaBuenue umncen. Apudmernyeckue omepanuu. [IpocTeie W COCTaBHBIE YHUCIA.

[Tpuznaku nenumoctu. Hanbonsiumii o0t nenurens. HanMenbiee oduiee kpaTHoe.

Tema 1.2. PanimoHanbHble U HpPALIMOHAIBHBIE YUCIA

OOBIKHOBEHHBIC M JecATUYHbIe apoou. CpaBHeHHE npodeid. Omeparuu ¢ ApoOsSMHU.
Bo3Benenne B KBagpar W H3BJICUEHUE KBAApPAaTHOTO KOpHA. [IpuOimkeHHbIe 3HAYCHHS
UppalMoHaNbHbIX uucen. JledicTButenbHble uuncia. Omnepanuu C  JEeHCTBUTEIHHBIMU
yrcnaMu. [lonokutensHble ¥ OTpHUIATENIbHBIE JACUCTBUTENbHBIE uuciaa. MOoaylb

(aOcoutoTHAs BEJIMYMHA) IEUCTBUTEIBHOTO uncia. [Iponopuuu 1 nponeHTsl.

Tema 1.3. OcHOBHBIE MOHATHUS ANreOpPbI

CreneHn M KOpHH n-oil crteneHW. DOpMyJbl COKPAIIEHHOTO YMHOXEHHUS U
paznoxxenuss Ha MHOuTenu. [lonarue ¢pynkium u e€ rpaduxa. ToxnecTBa, ypaBHEHUS U
HepaBeHCTBa. JluHelHas ¢yHkuusa, e€ rpaduueckoe n3oOpaxeHue. PemieHne THMHEHHBIX
ypaBHEHHH W HepaBeHCTB. KBagpaTHBIM TpexXwieH, €ro pasjoKeHHE Ha MHOXKUTEIH.

Teopema Buera. Pemienue KBaapaTHBIX YpaBHEHMM WM HepaBeHCTB. Pemienue cucrem



JMHEWHBIX W KBAJPAaTHBIX ypaBHEHHU. |'paduueckoe pemieHne ypaBHEHHH W HEPaBEHCTB.

Apudmernyeckast 1 reOMETpUIECKasi MPOTrPECCUH.

Tema 1.4. TpuroHomerpuueckue GyHKIUU

Pagnannas w rpagycHas wmepa yraa. MoJenb «TPUTOHOMETPUYECKUN KpyD».
Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U rpaduku. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMybl: HOPMYIIBI CBSI3U MEXY TPUTOHOMETPUUYECKUMHU (DYHKIIUSMHU OJJHOT'O apTyMEHTa;
(bopMysbl crnoxeHus; (OpMyJIbl IBOHHOIO U MOJOBUHHOTO YIJIOB. DOpMyIIbl MIPUBENECHUS
TPUTOHOMETPUYECKUX (YyHKIMA K (QyHKUUsAM ocTporo yria. PemeHue mnpocredmmnx

TPUTOHOMETPUYECKUX YPAaBHEHHM.

Tewma 1.5. [TokazaTenpHas u Jorapudmudeckas GyHKIIHHA

OmnpeneneHue CTENEHU C JCUCTBUTENBHBIM IOKa3aTesneM W yorapudma. I[Ipasuma
npeoOpa3oBaHus BEIPAKEHUH, COIEpKAIIUX CTENEHU U Jorapudmel. JlorapudmMupoBaHue u
noTeHiupoBanue. Ilpocreiimme mokazarenbHble W JOrapuMHUUYECKHUE YpaBHEHUS W
HepaBeHcTBa. ['paduku mokazatenbHOM U Jorapudmuyeckor ¢yHkiuu. ['paduueckoe

pElICHNE YPAaBHEHU U HEPABEHCTB.

Paznen 2. Anredopa u HayaJ1a aHaJIM3a

Tema 2.1. OcHoBbI 1udPepeHnanbHOr0 HCYUCTCHUS

[Tonstue  mpomsBognoi.  IlpaBuna  nuddepennupoBanus.  [IpousBogHbIe
IeMEHTapHBIX (QYHKIUH (Tabauila MPOU3BOJIHBIX). MexXxaHUYECKH CMBICT TTPOU3BOIHOM.
[IpunokeHns MpOU3BOJAHONW K MCCIIEIOBAHMID DKOHOMHYECKHMX IporeccoB. [Ipumenenne

MIPOM3BOJIHOM K MCCIIeIOBAaHUIO (DYHKIIMIA HAa BO3pacTaHUe, YObIBAHUE U DKCTPEMYMBI.

Tema 2.2. [lepooOpa3Hasi u HHTETpa

[TonsiTne mepBoOOpa3HOiA, TabnuIa MPOCTEHINX MepBooOpa3HbIX. OnpeneneHHbIi
uHTerpan u ero coiictea. ®opmyna HeroToHa-JleliOHUIIA J1s1 BBIYUCICHUS ONPEeeIEHHBIX
uHrerpanoB. KpuBonuHeiiHas Tpanenusa. Beruuciaenue miomaned nOpd HOMOIIA

OIMpCACJICHHOTO MHTCTpaJIaA.

Tema 2.3. DneMeHThI TEOpUN BEPOSITHOCTEN.
CryyvaifHble COOBITHSI M MX BEPOSTHOCTH. DJIEMEHTHl KOMOWHATOPHKHU: COYETAHUS,

pasmereHus, nepecranoBku. CyMMa U MpoU3BEACHNE COOBITH, UX BEPOSITHOCTH.



Pazpnen 3. [lnanumerpust

Tema 3.1. OcHOBHBIE TOHATHUS

Touxka. IIpsmas. Jlyd. Otpe3ok. Axkcuomsl reomerpun (akcuombsl EBknupaa). Yrom.
N3mepenue yrios u anuH. [lapannensHocTh OpsSMBIX, CBOMCTBA OJJHOCTOPOHHUX M HAKPECT
JeXalMX YIJIOB NpH MapajyleNbHBIX NPSIMbIX M cekylied. Ileprnenaukynsp k mpsMoid,

HaKJOHHAas U €€ IMPpOCKI . PaccrosiHue OT TOUKH 10 HpHMOﬁ.

Tema 3.2. TpeyrosbHUKH

DOneMeHThl  TpeyroyibHUKa. PaBHble  TpeyroiabHuku. [Ipu3Hakum  paBeHCTBa
TpeyrodpHUKOB. CymMMa BHYTPEHHMX YIJIOB TpeyrojbHuka. CBONCTBO BHEIIHErO YrIia.
Bricota, menmnana, OuccekTpuca B TpeyrojibHUKe. PaBHOOEIpEeHHBINH, paBHOCTOPOHHHUIA,
NPSIMOYTOJIBHBINM TPEYTOJILHUKHU U UX cBolicTBa. Teopema [Iudaropa. Tpuronomerpuyeckue
dbynkmuu octporo yria u yrima ot 0° mo 180°. Teopema cuHycoB. Teopema KOCHHYCOB.
Pemenune tpeyronbHukoB. [lmomans tpeyronbpHuka. DopMysbl MUIOMAAN TPEYTOJIbHUKA.
Brnucannas u ommcaHHas OKPYXKHOCTH Il TpeyroibHuka. [lomoOGHBIE TpEeyroJbHUKH.

[Ipusnaku mogoOus.

Tema 3.3. YeTblpeXyroJbHUKH

[Ipsmoyronsuuk u kBaapar. llapamnenorpamm. Pom6. Tpanemnus. CtopoHsl,
JUArOHAIW W TEPUMETPbl  YETHIPEXYroJbHUKOB. CUMMETpUs [Ji1 MHOTOYTOJIbHUKOB
crieluanbHOro0 BHAA. POpMyJbl IUIOIMIANEH Pa3IUYHBIX YEThIPEXyrojlbHUKOB. (CBOWCTBA

BHYTPEHHUX YIJIOB YETHIPEXYTOJIbHUKOB.

Tewma 3.4. OKpyHOCTb U KpyT

Onpenenenne okpykHOCTH W kpyra. Llentp, paguyc, nuamerp. CUMMETPUYHOCTD
OKPYXHOCTH M Kpyra. XopJa M KacareiabHas. CBOICTBO LEHTPajIbHOTO M BIIMCAHHOTO
yraoB. CBOWCTBO KacaTelbHbIX. J[I1MHa OKpYKHOCTH U Iuiomaab Kpyra. CEKTOp U CErMEHT.

BnucanHbie u onmucaHHbBIE MHOI'OYT'OJIbHUKH.

Pasznea 4. Crepeomerpust

Tema 4.1. IIpsimas ¥ UIOCKOCTB B IPOCTPAHCTBE

[Inockocth, mpsiMas W TOYKAa B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU.
CkpenuBarolnuecss ¥ napajulelibHble NMpsMble B IpocTpaHcTBe. [lapamienbHble MIOCKOCTH.
CBOMCTBO OTpPE3KOB MApaJUIEIAbHBIX MPSAMBIX, 3aKJIIOYEHHBIX MEXKIY NapajulebHbIMU
iockocTsMU. [lapanienbHOCTh IpSIMON U MIJIOCKOCTU B mpocTpaHcTBe. [lepnennukymnsp

IUIOCKOCTH, HaKJIOHHas M e€ mpoekmnus. TeopemMa o Tpex mneprneHaukyispax. [lpusHaku



napauiCaIbHOCTH W TCPHCHAUKYIISIDHOCTHU IIPSMBIX H IUIOCKOCTEH B MMPpOCTPaHCTBC.

Ilepeceyenue nnockocrten. JIByrpanHbii yrosn. Mepa qByrpaHHOro yria.

Tema 4.2. MHOTOIrpaHHUKHN

DJeMeHThl MHOTOTPAaHHUKOB: BepIlInHa, peOpo, rpaHb. CBONCTBO MJIIOCKUX YIJIOB IPU
BepuinHe MHororpaHHuka. [Ipusma. IIpsmoyronsubiii nmapamienenunen. Ky0. Iupamuna.
[TpaBunbHBle MHOTrOrpaHHUKU. Dopmyinbl miom@aaeil MOBEPXHOCTH MHOTOTPaHHUKOB.

®opmysibl 00b€MOB MHOTOTpaHHUKOB. [10100HBIE MHOTOTPAaHHUKH.

Tewma 4.3. Tena Bpamenus

Humuaap. Konyc. lap. Cummerpust Ten BpaeHus. Pa3BepTka nuianHapa U KOHyca.
MHororpaHHuKky, BIMCaHHBIE B TeJlO BpaunieHUs. PopMylibl IUIOMAAEH IOBEPXHOCTEN H
00BEMOB TeJI BpallleHusl.

ITPUMEPHBIE 3ATAHUA

A1. Kakoii crana niena toapa 500 py0. mocie e€ cHmkeHus: Ha 8%.

A2. Pemute HepaBeHCTBO: 2 — 3x <7 + 2x.

A3. Yemy paBHa mioniaab NpsMOYIOJIBHHKA, €CJIM €ro IEepuMeTp paBeH 16 cMm., u
0JIHAa U3 €r0 CTOPOH OO0JIbIIe APYTol Ha 2 CM.

A4. Pemure HepaBeHCTBO: 4¥13 < 64,

AS. Pemmnte ypasrenue: 5x% — 15x + 10 = 0.

A6. Pemute HEpaBEHCTBO METOJIOM UHTEPBAJIOB:

(x+1)(x-5) > 0.
x

4
A7. Beruucnure: 83 + 0,21 .

3
5316
AS8. Beruuciure: —— .
V2

a3+

a+

3
A9. YrpocTure BeIpakKeHHeE: Z — (a® + bY).

4 m12
A10. YopocTtute BeIpakeHue: |—

256
All. Beluucnure: gllog2 64.
A12. HalinuTe 3Ha4eHUE BBHIPAKEHUS: 0,11°8012 4 7.
A13. Haiinure xopens ypaBHenus: logs 5 = log;(x + 8) — log; 2.

A14. Beruucnute: 9 — 3(sin x)? — 3(cos x)?.

A15. Pemute ypaBHeHue: cos®x = 3 sin’x

6



A16. Haitnute 3nauenue npousBoHoi pyHkmuu: y = 0,5x + 3 cos x
B Touke x, = 0.
A17. HalimuTe yroy HakJIOHA KacaTeIbHOM, IPOBEACHHON K TpaduKky QyHKIHH Y =

2x — e* B Touke ¢ abcuuccon x, = 0.
. 2
A18. BeUHCIIMTE ONpe/IeIeHHbIA HHTerpan [ L (x3 + x)dx.

A19. Haittu mutomaas GUrypsl, orpaHuYeHHON JIMHUSMU
s
X = 0;x=Z; y =0;y = cosx.

A20. Crynent Belyumsn 15 OuneroB u3 25. KakoBa BEpOATHOCTb, YTO OH CHAacT
HK3aMEH.

A21. Tlnomans mpsAMOYTOJBHOTO TPEYroNbHUKA paBHa 600 CM?, OJMH U3 KAaTETOB
paseH 30 cm. Halitu paanyc OKpy>KHOCTH, BIIMCAHHOW B 3TOT TPEYTOJIbHUK.

A22. CtopoHa NpaBUJIBHOW IIECTUYTOIBHOU MPHU3MBbI paBHa 6 cM, GokoBoe pedpo
paBHO 10 cm. Haiitu miioniaapr nojgHON NOBEPXHOCTH MPU3MBIL.

A23. B xy0, 00beM KoTOpOro paBeH 64 cm?, Bucan map. Halitn 00beM 1mapa.
A24. CropoHa OCHOBaHHMs MPAaBWIBHOW NPSIMOYTOJIBHOM NUpaMUIbl paBHA S CM,

BBICOTa mUpamMubl 8§ cM. HaliTu 06beM nmupamMuibl.

A25. OcHoBaHUEM MpPSIMOr0 KOHyca SBISETCS KPYyr € IUIOMIaAblO, paBHOM 25T.
OceBoe cedyeHHE KOHyca €CThb PAaBHOOEAPEHHBIN MpPsIMOYTOJbHBIM TpeyronbHUK. Haiitu
00beM KOHYcA.
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