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BBEJIEHUE

[IporpaMMa BCTYNUTENBHOTO UCHBITaHUS 1O TpeaMeTy «MaTtemaTtukay
COCTaBlieHa C y4YeTOM TpeOOBaHWA TPUMEPHON MPOrpaMMbI CpeIHEero (IOJIHOTO)
obmero obOpazoBanus. OHa SBUJIACh PYKOBOJICTBOM IPH COCTaBJICHHH TECTOB IS
aOUTYypHUEHTOB, MOCTyMaromux Ha 0Oaze 11-Tm kimaccoB, miam Ha 0asze CpeaHero
npoecCHOHATLHOTO 00pa30BaHWs, HWMEIONIMX TMPaBO CIaBaTh BCTYIUTEIbHBIC
UCHBITaHUS B TPAIUIIMOHHOM popme, 6e3 yueTa pe3ynbratoB EI'D.

BerynutensHbie ucnbITaHUS [J1s1 aOUTYpUEHTOB MPOBOJSATCS MUCHBMEHHO, B
dbopMe TeCcTUpOBaAHHUS.

B mponiecce TecTupoBaHusi aOUTYPUEHTHI TOTKHBI.

3HATD:

- OCHOBHBIE TOHATHS U TEPMUHBI alreOphl, HaUaja aHaiau3a, TPUTOHOMETPUH,
TeOMETPHHU: IIJIAHUMETPUHU U CTEPEOMETPUH;

- OCHOBHBIE (opMysbl anreOpsl, GOPMYIBI COKPAIICHHOTO YMHOXKCHHUS,
(bopMyIIbl pa3noKeHUsI HA MHOXKHUTEIH;

- MpaBUJIa MIPE0OPa30BAHMS BRIPAKEHUH, COACPKAIINUX CTETICHN U KOPHHU;

- TpaBWia MpPeoOpa3oBaHMs BHIPAKEHHUH, COJEP)KAIIMX IMOKa3aTeIbHYIO |
jorapugmuueckyro GyHKIUY;

- TPUTOHOMETpPUYECKUE (PYHKLMU OCTPOTO yria U UX MPUMEHEHUE K PEIICHUIO
TPEYTrOJbHUKOB;

- TPUTOHOMETpHYECKHEe (PYHKINU IPOU3BOIBHOIO apTyMEHTa U UX CBOMCTBA;

- OCHOBHBIE (POPMYJIIBI TPUTOHOMETPHH;

- OCHOBHBIE DJIEMEHTapHble (QYHKIIMM ¥ CBOWCTBA U TpaduiecKoe
HU300paKeHue;

- OCHOBHBIE TEOPEMBI MNIAHUMETPUH;

- (hopmyJIBI IEPUMETPOB U TIJIOLIAIe MHOTOYTOJILHUKOB U KPYTa;

- aKCHOMBI CTEPEOMETPHH; B3aUMHOE PACIOJIO0KEHHUE MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE;

- BUJIbI MHOTOTPaHHUKOB U TEJl BPAIllEHHUs B IPOCTPAHCTBE;

- ¢dopMyInbl TUIOMIAEH MOBEPXHOCTEW W OOBEMOB MHOTOTPAHHUKOB M Tl
BpallleHus: KOHYca, IIMIINHIPA, 1apa;

- TIOHSTHE MPOU3BOJHOM, TAOIUIY IPOU3BOIHBIX MPOCTEUIINX 3IIEMEHTAPHBIX
byHkuii, mpaBwia auddepeHnupoBaHnus U NpUMeHeHHE AUQHEpeHInaIbHOTO
UCUHCIICHUS K UCCIIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD U AKCTPEMYM.

- IOHATHE MTePBOOOPA3HOM, TAOIUILY MPOCTEHIINX TEPBOOOPA3HBIX;



- TIOHATHE ONPEIEICHHOTO WHTETpaia, €ro CBOWCTBA M MPHUIOKEHHE K
BBIYMCIICHHIO TUTOMIACH MIOCKUX (QUTYD.

YMETb:

- BBINIOJIHATH JEHCTBUS C YHCIAMH W alreOpandecKMMH BBIPAKCHUSIMH,
COZIEpKAIIMMH CTETICHHU C IPOOHBIMU U OTPUIIATEILHBIMY MTOKA3aTEIISIMU;

- BBITIOJIHATH TPUTOHOMETPUYECKUE TTPEOoOpa30BaHNUS;

- pemiaTh TPUTOHOMETPUUIECKHUE YPABHEHUS;

- BBITIOJIHATH JACUCTBUSA C JTorapudMamMu;

- pemIaTh moKa3aTenbHbIE U JorapuMHUUeCKHe ypaBHEHUS U HEPABEHCTBA;

- TPOBOJUTH [IOKA3aTeIbHBIC PACCYXKACHUS ISl PEIICHUS TeOMETPUYECKHIX
3ajady;

- MPUMEHSTH (POPMYJBI TEOMETPUU W CBOMCTBA TeOMETpUUYECKHX (uryp s
oTpeielICHUs] KOJMMYECTBEHHBIX XapaKTePUCTHUK: JIJIMH, YTJIOB, TUIOIIAJeH, 00beMOB
U 1Ip.;

- BBIYHCIATH TPOW3BOJAHBIC SJIEMEHTApHBIX (DYHKIWHA, W HUCIOJIB30BaTh
pEe3yNbTaThl BBIUMCICHUA JJI OINpPEAENCHUS KAadeCTBEHHBIX CBOWCTB (YHKITHI
(MOHOTOHHOCTb, SKCTPEMYMBI).

BJAIETD:

- METOJaMH TIPeo0pa30BaHU BHIPAKECHUM, CONEPKAIINX YHCIOBBIE 3HAYCHUS,
NIEPEMEHHBIC U dJIEMEHTapHbBIC (DYHKIIHNH;

- OCHOBHBIMU TIpUE€MaMU PEUICHUS YPaBHEHUH U HEPABCHCTB;

- METOJaMH JOKa3aTeNbCTB alNreOpanyeckux ¢ TPUTOHOMETPHUYECKHX
TOXJIECTB;

- TpHeMaMHu J0Ka3aTeJbHBIX PACCYXIACHUN C HCIOJIb30BAHHEM OCHOBHBIX
CBOMCTB TE€OMETpUYECKUX (GUTYp U TPOCTPAHCTBEHHBIX TENI [JISl PEIICHUS

TCOMCTPHUUYCCKUX 3a/[a4.



COJEPXKXAHUE ITPOT'PAMMBI

COCMABIeHo ¢ y4emom mpeb0o8anuli NPUMEPHbLIX NPOSPAMM CPeOHe20 (NOJIHO20)

0bwe2o 0bpazosanus no npeomemy « Mamemamuray
Pasznen 1. Anredpa u 3j1eMeHTapHbIe (PYHKIMHU

Tewma 1.1. HatypanbHble yncna
CpaBHenue umcen. Apudmernyeckue omnepanuu. IIpocTbie U COCTaBHBIE
yucia. [Ipusnaku aenumoctu. Haunbonbmmii oOuuit genutens. Haumensinee ooree

KpaTHOE.

Tewma 1.2. PannoHasibHbIE U UppAaLMOHAIbHBIE YUCIIA

OOBIKHOBEHHBIE W JecsaThuYHbIe aApoou. CpaBHenme apobeit. Onepamuu ¢
npobsimu. BosBemenume B KBaApaT W M3BIEUYEHHE KBAaAPATHOTO  KOPHS.
[TpuOn>keHHbIE 3HAUEHUs MpPpALUOHAIbHBIX uucen. JlelcTBUTENbHBIE YHCIIA.
Omnepauuu ¢ JOEHCTBUTENbHBIMM unciaaMH. [loJ0XKUTENbHbIE M OTpHULATEIbHBIE
NeicTBUTENbHBIE Yncia. Moayib (a0CO0THAs BEIMYKMHA) AEUCTBUTENBHOIO YHCIIA.
[Iponopuyu ¥ NPOLIEHTBL.

Tema 1.3. OcHOBHBIE OHATHUS ANTEOPHI

CreneHn W KOpHU N-Oi cTeneHu. PopMylibl COKPAIEHHOIO YMHOXXEHHUS M
pasznoxkeHuss Ha MHoxuTenu. [lonstue ¢ynkuuum u e€ rpaduka. Toxnectsa,
ypaBHEHUs U HepaBeHcTBa. JIuHelHas QyHkuus, €€ rpapuueckoe H300pa’KeHUeE.
Pemenue mnMHEHHBIX YpaBHEHMM M HeEpaBeHCTB. KBaapaTHBIM TpexuseH, €ro
pasyiokeHne Ha MHOxurtenu. Teopema Buera. Pemenue kBaapaTHbIX ypaBHEHUU U
HEpaBEeHCTB. PelleHne cucteM TUHEMHBIX M KBaJApaTHBIX ypaBHeHUU. I'paduueckoe
pelieHne ypaBHEHHMM W HepaBeHCTB. Apudmernyeckas ¢ TIeoMETpHYECKas

POTPECCHH.

Tema 1.4. Tpuronomerpudeckue QyHKIINH

Pannannas u rpagycHas mepa yria. Mojenb «TpUTOHOMETPUYECKUN KpYyI».
Tpuronomerpuyeckue  QyHKIMH, UX CBOHMcTBAa ©  rpaduxku. OCHOBHBIC
TPUTOHOMETpUUYECKHe (POpMysbl: (OPMYIBl CBSI3U MEXKIY TPUTOHOMETPHUUYECKHUMHU
(GYHKIUSMU OIHOTO aprymeHTta; (GopMyiibl CIOXEeHHs; (OpMyINbl IBOMHOTO U
HOJIOBUHHOTO yrioB. Dopmynbl NpuUBENEHUS TPUTOHOMETPUYECKMX (PYHKIMM K

GbyHKUMSIM OocTporo yria. Pemenne npocTedinx TPUroHOMETPUYECKUX YPaBHEHUM.



Tema 1.5. Tloka3arenbHas u norapudmuyeckas GyHKIIAN

OnpeneneHue CTENEHU C JEHCTBUTENBHBIM TIOKa3zarejleM u Jorapudpma.
[IpaBuna mnpeoOpa3oBaHUsl BBIPAKEHUN, COJEPKAIIMX CTENEHU U JIorapuMbl.
JlorapubmupoBanue u  mnoTeHIUpoBanue. [lpocteiiimvie noka3zaTrenbHblE U
jgorapudMUYECKHe YpaBHEHHS W HEpaBeHCTBA. [ paduku mokazaTeapbHOM U

norapudmuueckoit pynkuun. I'paduyeckoe pelieHrne ypaBHeHU 1 HEPABEHCTB.
Paznen 2. Auiredpa v Havyajia aHaJIM3a

Tema 2.1. OcHoBBI 1U(HEepeHINATBEHOTO UCUUCTECHUS

[Tonstue npousBoaHou. I[IpaBuna nuddepenunpoBanus. IIpousBoaHbIE
JIEMEHTApHBIX  (PyHKIMI  (Tabnuia MPOW3BOAHBIX). MEXaHUYECKHH  CMBICT
Mpou3BOAHOU. [IpuitokeHusT TPOM3BOAHOM K HCCIEHOBAHUIO SKOHOMHUYECKHX
npoiieccoB. [IpumeHeHne mpon3BoIHON K UccheAoBaHUI0 GYHKIIUNA HA BO3pAaCcTaHHE,
yObIBaHHE U SKCTPEMYMBI.

Tema 2.2. IlepBooOpasHasi U HHTETpal

[TonsatTe  mepBooOpa3HO#, TabmMIa  TPOCTEHIIMX  MEPBOOOPA3HBIX.
Omnpenenennblii uHTErpa) M ero cBoictBa. dopmyna Heiotona-JleOnuma s
BBIYUCJIEHUS OMNpEAENEHHbIX UHTErpanoB. KpuBoinHeitHas Tpamneuus. Beraucienue

IJIOIIA/IEH MPU MOMOUIY ONPEACICHHOTO UHTErpaa.

Tema 2.3. D1eMEHTBI TEOPUU BEPOATHOCTEM.
CnyuaiiHple COOBITUSS M HMX BEpPOSITHOCTH. OJIEMEHTbl KOMOWHATOPUKMU:
COoueTaHus, pa3MelleHus, rnepectaHoBkd. CyMMa U MpOU3BENEHHUE COOBITUH, HUX

BEPOSITHOCTH.
Pazpnen 3. Ilinanumerpus

Tema 3.1. OCHOBHBIE IOHATHUS

Touka. Ilpsimas. JIyu. Otpe3ok. Akcuombl reomeTpuu (akcuombl EBkiunma).
Yron. MW3mepenne yriaoB u JiuuH. [lapamienbHOCT  OPSIMBIX, CBOMCTBA
OJHOCTOPOHHHUX M HAKPECT JICKAIIUX YTJIOB MTPU NAPAJUIENbHBIX MPAMBIX U CEKYILIEH.
[leprieHIUKYISIp K OPsIMOM, HAaKJIOHHAs M €€ mpoekuus. PaccrosHue OT TOYKM 110

IPSAMOM.



Tema 3.2. TpeyrojibHUKHU

OneMeHThl TpeyrojapHuka. PaBHble TpeyronpHuku. llpu3Haku paBeHCTBa
TPeYroJbHUKOB. CymMMa BHYTPEHHHX YIVIOB TPEyrojibHHKa. CBOMCTBO BHEIIHETO
yria. Beicota, Mmenuana, OuccekTpuca B TpeyrojbHUKE. PaBHOOEIpEHHBIH,
PAaBHOCTOPOHHUM, MNPSIMOYTOJIbHBIM TPEYTOJbHMKA M MX CBOWCTBA. Tleopema
[Tugaropa. Tpuronomerpuueckue ¢GyHKIUH ocTporo yria u yriaa ot 0° go 180°.
Teopema cunycoB. Teopema kocuHycoB. Pemenue TtpeyrompHukoB. Ilinomans
TpeyroysbHuKa. PopMmynsl IUIONAAM TPEYrojpHUKAa. BnucanHas © onucaHHas

OKPY>KHOCTH JJis TpeyrojibHuka. [lonoouble TpeyroabHuku. [IpusHaku nogoousi.

Tema 3.3. UeTbIpeXyroabHUKH

[Ipsimoyronbauk u kBaapat. Ilapamnenorpamm. Pom6. Tpamenus. CTopoHsl,
JUAroHaJId ¥ MEePUMETPhl YETHIPEXYTrONbHUKOB. CUMMETPHS AJii MHOTOYTOJIbHUKOB
cnenuanpHoro Buaa. dopmysnsl IUIOmIaned  paslUYHBIX  YETHIPEXYTOJBHHUKOB.

CBolicTBa BHYTPEHHUX YIJIOB YETHIPEXYTOJIbHUKOB.

Tema 3.4. OKpy>XHOCTb U KpyT

Onpenenenue  okpy:kHocTh u  kpyra. llentp, paauyc, auamerp.
CHUMMETpUYHOCTh OKPYKHOCTH M Kpyra. Xopjaa u KkacartenbHas. (CBOWMCTBO
LEHTPAJIBHOIO U BIMCAHHOTO yriioB. CBOMCTBO KacaTelbHbIX. JJIMHA OKPYKHOCTH U

momaab kpyra. CeKTop u cermMeHT. BrimcanHble U OMMCaHHbIE MHOTOYTOJIbHUKH.
Paznen 4. Crepeomerpus

Tewma 4.1. IIpsmas ¥ INIOCKOCTB B TPOCTPAHCTBE

[InockocTh, mpsiMass M TOYKA B HPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU.
CkpemuBaroniyecss M MapajulelibHbIE MpsIMble B MpocTpaHcTBe. llapaiensHbie
m10ckocTH. CBOMCTBO OTPE3KOB MNapaJUIENbHBIX MPSMBIX, 3aKIIOUEHHBIX MEXKIY
NapaJulebHbIMM  IUIOCKOCTAMM. [lapaymensHOCTH 1OpsIMOM M INIOCKOCTH B
npoctpaHcTie. [leprneHauKymnsap K INIOCKOCTH, HAaKJIOHHAs U e€ npoekuus. Teopema o
Tpex MNepHneHauKyisapax. [Ipu3HakM mNapauieIbHOCTM M NEPIEHAMKYJISIPHOCTU
IpSAMBIX M IUIOCKOCTEM B IPOCTpaHCTBe. llepeceuenne miockocren. /[IByrpaHHbIN

yroia. Mepa aAByrpasHoro yria.

Tema 4.2. MHOrorpaHHUKH
DJeMEHTbl MHOIOI'PAaHHUKOB: BepIIMHA, peOpo, rpaHb. CBOWCTBO IMJIOCKUX
yIJI0B IpHU BepLIMHE MHOrorpaHHuka. IIpusma. IlpsiMoyrosnbHbIN mapanenenumnes.

Ky6. Ilupamupa. IIpaBusibHbie MHOTOIpaHHUKU. DOPMYIIbI TUIOMAAEH TOBEPXHOCTH



MHOTOIPAHHHUKOB. dopMyiibl 00BbEMOB MHOTOT'PaHHHUKOB. [TonoGHbIe

MHOTI'OI'paHHUKH.

Tema 4.3. Tena BpanieHus

Humuuap. Konyc. Ilap. Cummerpus Ten BpauieHusl. PazBepTka nuIuHApa U
KOHyCa. MHOTOrpaHHMKHM, BIMCaHHbIE B TeJO BpameHus. PopMmyibl IUIOMAAEH
MOBEPXHOCTEH M 0OBEMOB TEJI BpAIlICHUS.

ITPUMEPHBIE 3ATAHUA

A1. Kakoii crana riena toBapa 500 py6. mocne e€ cHmkenust Ha §%.
A2. Pemute HepaBeHCTBO: 2 — 3x < 7 + 2x.
A3. UeMy paBHa 1uioniaib NpsMOYTOJIbHUKA, €CJIU €r0 NEPUMETP paBeH 16 cMm.,

¥ OJIHA M3 €I0 CTOPOH GOJIbIIE APYToii Ha 2 CM.
A4. Pemmre Hepasercteo: 4%13 < 64,

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

+1)(x=5
A6. Pennre HEpaBEeHCTBO METOJJOM HHTEPBAJIOB: OC)x# > 0.

4
A7. Berunciure: 83 + 0,21 .

3
5316
AS8. Beruucnure: 54— .
V2
3 3
a’+b
A9. Ynpoctute BbIpakeHHE: b (a +b).
4 m12

A10. YopocTuTte BbIpa)XeHHE: 5e

All. Beruucnure: gllogz 64.

A12. Haiigurte 3Ha4eHUE BHIPAKCHIS: 0,110g0'1 24 7.

A13. Haiinute xopenb ypaBaenus: logs 5 = logs(x + 8) — logs 2.
A14. Boraucnure: 9 — 3(sinx)? — 3(cos x)?.

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

A16. Halinute 3HaueHue npousBoaHor Gynkuuu: y = 0,5x + 3 cos x

B TOuke X, = 0.



Al7. Haiinute yrom HakjIOHa KacaTelbHOM, NPOBEACHHOW K Trpadukxy

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

A19. Haiitu momaab GUrypsl, orpaHUu4eHHON JIMHUSIMU:

T
x=0;x=Z;y:0;y=cosx.

A20. Ctynent Bblyunn 15 OunetoB u3 25. KakoBa BepOATHOCTb, UTO OH CAACT
IK3aMEH.

A21. Tlrouiagp mpsSMOYrOJIBHOTO TPEYrodbHHKA paBHa 600 cM’, OJUH W3
karetoB paBeH 30 cM. HaliTu paanyc oKpy>KHOCTH, BHUCAHHOM B 3TOT TPEYTrOJbHUK.

A22. CtopoHa TpaBUJILHOW IIECTUYTOJBLHOM NPHU3MbI paBHAa 6 cM, OOKOBOE

pebpo pasHo 10 cM. HaliTy miomaas moHOM MOBEPXHOCTH MPU3MBI.

3 .
A23. B ky0, 06beM koTOpOTO paBeH 64 cm’, Bnucad map. Haiiti o6bem mmapa.
A24. CtopoHa OCHOBaHHUS MPaBUJIIBLHON MPSMOYTOJIbHOW MUpaMUIbl pPaBHA
5 ¢Mm, BeIcoTa nupamMuabl 8§ cM. Haiiti o0beM nmupamuibl.

A25. OcHOBaHHEM MPAMOTO KOHYcCa ABISETCA KPYT € IUIOMIAIbI0, paBHOU 257
OceBoe ceueHHE KOHyCa €CThb PAaBHOOEAPEHHBIA MPSMOYTOJBHBIM TPEYrOJbHUK.
Haiitn o0beM KoHyca.
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