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BBEJAEHUE

[TporpaMma BCTYNUTEILHOTO HCHBITAHHWS IO MpeaMeTy «MaremaTtukay
COCTaBJICHA C Y4eTOM TPeOOBaHHMU MPUMEPHOW MPOTPaMMBI CPEeaHEro (TIOJIHOTO)
obrmrero oopazoBanusi. OHa SIBUJIACH PYKOBOJCTBOM IIPH COCTABJICHUU TECTOB IS
aOUTYpPUEHTOB, MOCTYyMalIMX Ha Oa3e 11-TM KiaccoB, WM Ha 0a3e CpeaHero
poeCCHOHATLHOTO 00pa30BaHuUs, WMEIOIIMX TMPABO ClIaBaTh BCTYMHUTEIHHBIC

UCHBITAaHUS B TPAIUIIMOHHON Popme, 6e3 yueTa pe3ynbratoB EI'D.

BerynurenbHble UCnbITaHus AJi1 AOUTYPUEHTOB MPOBOASTCS MUCbMEHHO, B
dbopme TecTUpoBaHUSL.

B nponecce TectrpoBaHus aOUTYPUEHTBI JOTKHBI.

3HATD:

- OCHOBHBIE MOHATHS U TEPMUHBI areOphl, HaYall aHaJIn3a, TPUTOHOMETPHH,
reOMETPHH: IUIAHUMETPUH U CTEPEOMETPHUH;

- OCHOBHBIE (GOpPMYyNBI anredpbl, (HOPMYJIBl COKPAIIEHHOTO YMHOKEHHUS,
(bopMyIIBI pa3NoKEHHUS HA MHOKHUTEIH;

- IpaBUJIa MPE0OPa30BaHMsl BHIPAKEHUN, COAECPIKALINX CTEIIEH! U KOPHU;

- mpaBWiIa mpeoOpa3oBaHUS BBIPAKEHUH, COAEpKAIIMX IMOKA3aTEIbHYI0 U
aorapupMuueckyro QyHKIUY;

- TPUTOHOMETpHYECKHE (PYHKIHUM OCTPOrOo yria M WX HPUMEHEHHE K
PEIIEHUIO TPEYTOJIbHUKOB;

- TpUTOHOMETpUYECKHe (YHKIMUU IPOU3BOJBHOTO apryMeHTa M UuX
CBOMCTBA;

- OCHOBHBIE (POPMYJIBI TPUTOHOMETPHH;

- OCHOBHBIE »dJieMEHTapHble (YHKIUM U CBOMCTBA U Trpaduueckoe
U300pakeHue;

- OCHOBHBIE TEOPEMbI IUTAHUMETPUH;

- (hopMyJIBI IEPUMETPOB U IUIOMIAACH MHOTOYTOJIbHUKOB M KPYTa;

- AKCHOMBI CTEPEOMETPHH; B3aMMHOE PACIOJIOKEHUE MPSIMBIX u
IUIOCKOCTEH B MIPOCTPAHCTBE;

- BUJIbl MHOTOTPAHHUKOB U TeJl BpaIlleHUsI B IPOCTPAHCTBE;

- (opmynbl MIIOMIAAEH MOBEPXHOCTEH W OOBEMOB MHOTOTPAaHHUKOB U Tell
BpallleHus: KOHyca, IIMINHPA, 11apa;

- TIOHATHE  TPOM3BOIHOW, TaOMUIly  MPOU3BOAHBIX  MPOCTEHIINX

aNeMeHTapHbIX  (QyHKIMHA, mnpaBwia au@epeHMpoBaHus W NPUMEHEHUE



i pepeHInanbHOT0 NCYUCICHUS K UCCIIEIOBAaHUIO0 (DYHKIIMIA HAa MOHOTOHHOCTD U
IKCTPEMYM.

- IOHATHE MTePBOOOPA3HOM, TAOIUILY MPOCTEHIINX TEPBOOOPA3HBIX;

- TOHATHE OIpPEAEJIEHHOTO HWHTErpaja, €ro CBONCTBA W MPHIOKEHUE K

BBIYHCIICHUIO TUIOIIA/ICH TIIIOCKUX (PUTYD.

YMETb:

- BBINOJHATh JEHCTBUS C YUCIAMHM M alIreOpanyecKuMHU BbIPaKEHUSMU,
COJIEpIKalIMMH CTEIIEHU C IPOOHBIMU U OTPHULIATENIbHBIMU [T0KA3aTEISIMU;

- BBIIIOJIHATh TPUTOHOMETPUYECKUE NPEe0Opa30BaHus;

- peumarb TPUTOHOMETPUYECKUE YPABHEHNS,

- BBITIOJIHATH ACMCTBHUSA C JorapudMamus;

- pemaTh noka3aTebHbIe U Jorapu(MHUUeCKUe ypaBHEHUS U HEPABEHCTBA;

- IIPOBOJUTH JOKA3aTEIbHBIE PACCYXKIACHUA Ul PELICHUS T'€OMETPUYECKUX
3az1ay;

- IPUMEHATH (OPMYJIbI TEOMETPUU U CBOMCTBA FEOMETPUUECKUX (PUTyp st
ONpeeTIeHUs] KOJTMYECTBEHHBIX XapaKTEPUCTHK: JUIMH, YTJIOB, ILTIOMIAIed, 00bEMOB
v 1p.;

- BBIYHMCIATH MPOU3BOAHBIE DJIEMEHTAPHBIX (QYHKIUH, U HUCHOIB30BaTh
pe3ynbTaThl BBIUMCICHUNM IS ONpEACNICeHUs] KadeCTBEHHBIX CBOMCTB (DYHKIIMIA

(MOHOTOHHOCTb, SKCTPEMYMBI).

BJAJETD:

- MeToJaMHu MpeoOpa3oBaHUN BBIPAKEHUH, COAEPXKAIIUX YHUCIOBBIE
3HAYCHUs, IEPEMEHHBIE U 3JIEMEHTapHbIe (YHKIIUY;

- OCHOBHBIMH IIPUEMAMH PELICHHS YPABHEHNUN U HEPABEHCTB;

- METOJlaMU JI0Ka3aTEJbCTB aJIreOpandyeckux U TPUTOHOMETPUYECKHUX
TOKJIECTB;

- IIpUEMaMU JI0Ka3aTEJIbHBIX PACCYKICHUN C HCIIOJIb30BAHUEM OCHOBHBIX
CBOICTB TE€OMETPUYECKUX (QUIYp U MPOCTPAHCTBEHHBIX TEN MJis PEIICHUs

TCOMCTPHUYCCKUX 3a/[a4.



COILEP KXAHUE ITPOI'PAMMbBI

COCMAsIeHo ¢ yuemom mpebo8aruli NPUMEPHbLIX NPOSPAMM CpeOHe20 (NOJIH020)

0bwe2o obpazosanus no npeomemy « Mamemamuray

Paszpnen 1. Anredpa u 3j1eMeHTapHbIe (PYHKIMHU

Tema 1.1. HatypanbHbie uncna
CpaBHenue uucen. Apudmernueckue ornepanuu. [IpocTeie U cocTaBHbBIC
yucia. [Ipusnakum nenumoctu. HamOGonbmmii oOuuii aenurtens. Haumenbinee

oO11iee KpaTHoOE.

Tewma 1.2. PannoHasibHbIE U MppAaLMOHAIBHBIE YUCIIA

OOBIKHOBEHHBIE U AecsaTU4HbIe ApoOu. CpaBHeHue npobeir. Omeparuu c
npobsimu. Bo3Benenue B KBaapaT U U3BJICUEHHUE KBAJpPaTHOTO  KOPHS.
[Tpubnv>keHHbIE 3HAYEHHUS] HUPPAIMOHANIBHBIX 4YHceld. JlefcTBUTENbHBIE YHCIIA.
Onepanu ¢ JeWCTBUTENbHBIMUA uYnciaMu. [loJoKuUTENbHBIE U OTpHIIATENIbHbIE
JNeUCTBUTENbHBIE uucia. Monaynb (abcontoTHasi BEIUYWHA) JIEUCTBUTEIBHOTO

yucina. [I[ponopunu u npoLeHTsI.

Tewma 1.3. OcHOBHBIE OHATHUSA aNTreOpsI

Crenenn u KOpHH n-o creneHu. PopMyIibl COKPAIEHHOTO YMHOXEHUS U
pasnoxkeHuss Ha MHoxutenu. Ilonstne ¢ynkumm m eé€ rpaguka. ToxnaecTsa,
ypaBHEHUs U HepaBeHCTBA. JIuHelHas (yHkuus, e€ rpaduueckoe n300pakeHue.
Pemienne JHMHEMHBIX ypaBHEHMM M HepaBeHCTB. KBaapaTHBIM TpeXdsieH, €ro
pasyiokeHne Ha MHOKATeNU. Teopema Buera. Pemenne kBagpaTHbeIX ypaBHEHUHN U
HEpPaBEHCTB. PemieHne CcUCTEM JMHEHWHBIX MW KBAJAPATHBIX  YPABHEHHM.
['paduueckoe pemieHue ypaBHEHHWH W HEpaBEeHCTB. Apudmerndeckas u

reoMeTpruicCKas MporpeCcCrum.

Tema 1.4. Tpuronomerpudeckue QyHKINH

Pannannas u rpagycHas mepa yrina. Mogenb « TJpUrOHOMETPUYECKAN KPYI».
Tpuronomerpuyeckue GyHKIUH, HX cBoiictBa u rpaduxku. OCHOBHBIC
TpUroHOMeTpHuueckue Gopmynbl: GOpMyIBl CBA3H MEXIY TPUTOHOMETPUUECKUMHU
(YHKIUSAMU OJHOIO aprymeHTta; (OpMyJibl CIOKEHUs; (OpMyJibl JBONHOIO M

MOJIOBUHHOTO yrioB. Dopmyinbl npuBeneHHUs] TPUTOHOMETPUYECKUX (PYHKIUN K



byHkuusiMm  octporo yria. Pemienwe npocTeMIIUX — TPUTOHOMETPUYECKHUX
YPaBHCHUU.

Tema 1.5. TlokazatenbHas u gorapudmuyeckas QyHKIUN

OmnpeneneHue CTENEHU C JEWCTBUTENBHBIM IOKazaTelleM M Jiorapudma.
[IpaBuna mpeoOpa3oBaHUS BHIPAKCHUN, COIEPKAIIMX CTENEHU W JIOTapu(MBblL.
JlorapubmupoBanne U mOTEeHIUpoBaHWE. [Ipocreiimme moKa3aTeIbHBIE W
jJorapuMUYECKHe YypaBHEHHS M HEpaBeHCTBA. [ padukm TOKa3aTeNIbHONW W

norapudmuueckort pyHkuuu. I'paduueckoe perieHrue ypaBHEHUH U HEPABEHCTB.
Paznen 2. Auiredpa n HavyaJia aHAJIM3a

Tewma 2.1. OcHoBbI qub (HepeHITnaTEHOTO UCYUCITICHUS

[Tonsitue mnpousBomuoit. IlpaBuna auddepenmupoBanus. I[IponsBogHbIC
JIEMEHTApHbIX (yHKIMA (Tabmuiia MPOU3BOJAHBIX). MEXaHWYECKU CMBICI
npou3BoMHOW. [IpuiioxkeHHuss TPOU3BOJHONW K HCCIEIOBAHUID 3KOHOMUYECKHUX
npouieccoB. [IpumeHeHne MpPOU3BOAHOW K  HCCIENOBaHUIO (YHKIMM Ha

BO3pacTaHue, yObIBaHUE U IKCTPEMYMBL.

Tema 2.2. IlepBooOpa3Hasi u HHTETpal

[TonsitTue mepBOOOpa3HOM, TabIWIIA TPOCTEHIIMX  MEPBOOOPA3HBIX.
Omnpenenenubiii uHTETpan u ero coiictBa. opmyna Herortona-Jleitbauma mms
BBIUKCIICHUST ~ ONpEAENEHHbIX  HMHTerpasioB.  KpuBonuHelHas  Tpanenus.

Brruucaenue nnomaaen ITPpH IIOMOIIHX OIMMPCACICHHOIO HHTCIpaJia.

Tema 2.3. DnemMeHThI TEOPUH BEPOSTHOCTEM.
CrnyyaitHple COOBITHUS W WX BEPOSITHOCTH. DJIEMEHThl KOMOMHATOPHKH:
coueTaHusi, pa3MelleHus, nepecraHoBkd. Cymma U MPOU3BEACHHUE COOBITHH, HX

BEPOSITHOCTH.
Paznea 3. Ilinanumerpust

Tema 3.1. OCHOBHBIE TOHSTHUS

Touka. [Ipsmas. JIyd. OTpe3ok. AKCHOMBI TeoMeTpur (akcuoMbl EBKina).
Yron. HWsmepenune yrnoB u mmH. IlapamienbHOCT MpsAMBIX, CBOMCTBA
OJHOCTOPOHHUX M HAKPECT JICKAIIUX YIVIOB NPU MAPAUICITBHBIX MPAMBIX H
cekyeu. [lepnenauKynsp K nNpsiMon, HaKJIOHHAA U €€ mpoekuus. PaccTtosiHue ot
TOYKH J10 IPSIMOM.



Tema 3.2. TpeyrojibHUKH

OneMeHTsl TpeyroibHuka. PaBHble TpeyrosbHHMKW. lIpu3Haku paBeHcTBa
TpeyroJbHUKOB. CymMMa BHYTPEHHHMX YIJIOB TpeyrosibHUKa. CBOWCTBO BHEIIHEIrO
yria. Beicora, MeauaHa, OuccekTpuca B TpeyroibHHMKE. PaBHOOEIpEHHBIH,
PAaBHOCTOPOHHUM, NPSIMOYTOJIbHBIM TPEYrOJbHMKA W HMX CBOWCTBA. Teopema
[Mugaropa. Tpuronomerpuueckne QyHKIMHU OCTporo yria u yria ot 0° go 180°.
Teopema cunycoB. Teopema kocuHycoB. Pemienune tpeyrospHukoB. I[Liomans
TpeyroysbHuKa. DopMmysbl IUIOMEAAU TPEYroJbHUKA. BrmcaHHas u omnumcaHHas

OKPY>KHOCTH Jis TpeyrojibHukKa. [lonoouble TpeyroabHuku. [IpusHaku nogoousi.

Tema 3.3. UeTbIpeXyroabHUKH

[Ipsimoyronbauk u kBagpart. [lapannenorpamm. Pom6. Tpanemnus. CTopoHsl,
IUaroHaJli U TePUMETPbI YeThIPEXYTrONbHUKOB.  CuUMMeTpusi IS
MHOTOYTOJIbHUKOB ~cHeruanbHoro Buma. Dopmynsl 1oiomiaaed  pas3iaryuHbIX

YeThIPEXYTOJbHUKOB. CBONCTBAa BHYTPEHHUX YTJIOB YETHIPEXYTOJbHUKOB.

Tema 3.4. OKpy>XHOCTb U KpyT

Onpenenenune OKpyx’HOCTM u  Kpyra. lLlenTp, paaumyc, auamerp.
CHMMETPUYHOCTh OKpPY)XKHOCTH M Kpyra. Xopaa H KacarenabHas. (CBOMCTBO
LIEHTPAJIBHOIO ¥ BIMCAHHOTO yriaoB. CBOMCTBO KacaTeabHbIX. J[JIMHA OKpYKHOCTH
u miomane kpyra. Cexktop MW cerMeHT. BmnucaHHble M ONMCaHHbIE
MHOTOYT'OJIbHUKH.

Paznen 4. Crepeomerpust

Tewma 4.1. IIpsmas ¥ IIIOCKOCTh B TPOCTPAHCTBE

[InockocTh, mpsAMasi U TOYKA B NPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUHU.
CkpeluBaromecss U napajuiesbHble NpsMble B IMpocTpaHcTBe. llapaienbHbie
II0CKOCTH. CBOMCTBO OTPE3KOB IMApAJUICIBHBIX IPSIMBIX, 3aKJIIOUYEHHBIX MEXIY
NapaJuIeNbHbIMM  IJIOCKOCTSMH. [lapamienpHOCTP MNpsSMOM M IIOCKOCTH B
pocTpaHcTBe. IlepneHauKyIsp K INIOCKOCTH, HAKIOHHAA U €€ mpoekuus. Teopema
0 Tpex mnepneHaukyisapax. [Ipu3Hakum napajulenIbHOCTH M NEPNEHAMKYJISPHOCTH
IPSAMBIX U INIOCKOCTEW B NpocTpaHCTBe. llepeceyenume miockocren. JByrpaHHbIn

yroia. Mepa aAByrpaHHoro yria.

Tema 4.2. MHOTrOrpaHHUKH
DOneMeHThl MHOTOTPaHHUKOB: BeplIuHa, peOpo, rpaHb. CBOWCTBO MIOCKUX

YIJI0B IIPU BepilIMHEe MHOrorpanHuka. [Tpuszma. [IpsiMoyrosbHbIi napaienenumnes.



Ky6. TIlupamuma. IlpaBuibHble MHOTOrpaHHUKH. DoOpMysbl  IUIOMIAEH
MOBEPXHOCTU MHOTOTrpaHHUKOB. @opmysibl 00beMOB MHOTOTpaHHUKOB. [1o100HbIE
MHOT'OTPaHHHKHU.

Tewma 4.3. Tena BpamieHus

Humuuap. Konyc. lap. CumMmerpus ten BpauieHus. Pa3BepTka nuimHapa u
KOHyca. MHOrOrpaHHHMKM, BIIHCAaHHBIE B TeJO BpamieHus. PopMyibl IIIOMIAnen
IOBEPXHOCTEN U 0O0BEMOB TEJI BPAILICHUS.

ITPUMEPHBIE 3ATAHUA

Al. Kakoii crana nena toapa 500 py0. nocie e€ cHukeHus Ha 8%.
A2. Pemute HepaBeHCTBO: 2 — 3x < 7 + 2x.
A3. Uemy paBHa IIIOLIA/Ib TPSMOYTOJIbHUKA, €CJIM €r0 MEPUMETP paBeH 16

CM., M OJTHA U3 €ro CTOPOH OOJIbIIE APYTroi Ha 2 CM.
. 4x+3 < 64
A4. Peminte HEPaBEHCTBO: < 64.

AS5. Pemmnte ypasHenue: 5x% — 15x + 10 = 0.

+1)(x—5
A6. Pemnite HepaBEeHCTBO METOJOM MHTEPBAJIOB: % > 0.

4
A7. Berunciure: 83 + 0,21 .

3
5316

AS8. Beruucnure: 54— .

V2

3 3
a’+b

A9. Ynpoctute BbIpakeHHE: P (a + b).
A10. Ynpoctute BbIpaKeHHE: TR

All. Beruucaure: gllogz 64.

A12. Haiigurte 3Ha4eHUE BBIPAKCHHS: 0,110g0'1 24 7.
A13. Haiinute xopenb ypaBaenus: logs 5 = logs(x + 8) — logs 2.
A14. Beraucnure: 9 — 3(sin x)? — 3(cos x)?2.

A15. Pemure ypaBHeHue: cos?x = 3 sin’x



A16. Halinure 3HaueHue npousBogHor Gynkuuu: y = 0,5x + 3 cosx
B Touke X, = 0.
Al7. Haiimutre yroys HakJioHa KacaTeIbHOM, MPOBEACHHOW K TpaduKy

byHKIIMKH Y = 2Xx — e* B TouKe ¢ abcuuccoit x, = 0.
. 2
A18. BerumciuTh OnpeneneHHbiii uHTerpan | X (x3 + x)dx.

A19. Haiiti mnomaap Gpurypsl, orpaHU4eHHON TUHUSMU:
(0
x=0;x =Z; y = 0;y = cosx.

A20. Crygent Bbryunn 15 OwmneroB m3 25. KakoBa BEpOSITHOCTh, YTO OH
CHACT 3K3aMEH.

A21. Ilnomams MPIMOYTrONBEHOTO TPEYronbHUKAa paBHa 600 cM’, OXMH M3
karetoB paBeH 30 cm. Haiitu paamyc OKpYXHOCTH, BIHCAHHOW B ATOT
TPEYroJIbHUK.

A22. CropoHa NpaBWIbHOW MIECTHUYTOJBHOM MPU3MBbI paBHa 6 cM, OOKOBOE

pebpo pasHo 10 cM. HaliTi miomaas moJHOM MOBEPXHOCTH MPU3MBI.

3 .
A23. B ky0, o0beM koToporo paBeH 64 cm’, Bnucan map. Haiitu o6bem
niapa.
A24. CTtopoHa OCHOBaHUA MPAaBUJIbHOM MPSAMOYTrOJIbHOW MUPaMUbl paBHA

5 ¢Mm, BeIcoTa nupamuabl 8§ cM. Haiiti o0beM nmupamuibl.

A25. OcHoBaHMEM TMpSIMOTO KOHyCa SIBISIETCS KpYr C IJIOUIAJIBIO,
paBHoOI 25m. OceBoe ceueHHE KOHYca €CThb PaBHOOEAPEHHBIA MPSIMOYTOJbHBIM

TpeyroiapHuk. Halitu 00beM KoHyca.
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