IIporpamMma BCTYNHTEIbHBIX HCOBITAHHHA
no Martemarnke/MaTeMaTHYeCKHM OCHOBAM HHKEHEPHOH 1efATeJIbHOCTH

[Tporpamma 1o  Marematnke/MareMaTH4ecKMM  OCHOBaM UH)XEHEPHOH
nesitenbHocTH st moctynaromux B HBITM HUAY MHU®U cocraBneHa Ha OCHOBE
(enepabHOr0 KOMIIOHEHTA FOCYIapCTBEHHOTO CTaHapTa CPEHEro (monHOrO0) 061ILEro
o0Opa3oBaHusl.

Hacrosmas nporpaMMa COCTOUT U3 TPEX pasfieiioB.

B nepsoM pasjene IepEeYMCIEHBl OCHOBHbIE MAaTeMAaTH4ECKHE MOHATHA,
KOTOPBIMH JIOJDKEH BJIaJIeTh IOCTYNAONIWM KaK Ha NMHCbMEHHOM, TaK W Ha YCTHOM
dK3aMeHe.

BTopoii paszen mpeacTaBiseT co0oil nepeueHb BOIPOCOB TEOPETUYECKOHN YacTH
YyCTHOro 9k3aMeHa. [Ipy mOAroTOBKe K IHMCBMEHHOMY OSK3aMeHY enecooOpazHo
I03HAKOMUTECS ¢ POPMyTUPOBKAMH YTBEPKICHHH 9TOT0 paszena.

B TperseM pasjene yKa3aHO, Kakhe HABBIKH M YMEHHUA TpeOyroTcs OT
MOCTYIAIOIIEro Ha IIMCBMEHHOM U YCTHOM 3K3aMeHaXx.

O0beM 3HAHWI U CTENeHb BJIAJEHWs MaTepHaJioM, ONMHCAHHBIM B IIPOrpaMMe,
COOTBETCTBYIOT Kypcy MAaTeMaTHKHM CpelHed IIKOJIBL. ITocTymaromuii  MOXET
I10JIb30BATHCSI BCEM apCEeHAIOM CPeJCTB W3 3TOro Kypca, BKIKOYas W Havala aHalus3a.
OnHako JUIsl pellleHWsl 3K3aMEeHAIIMOHHBIX 3ajad JOCTaTOYHO YBEPEHHOrO BIaACHHA
Wb TEMH TOHSTHSAMHM M HX CBOIMCTBAMM, KOTOpbIe NEPEedYMCICHBl B HACTOALICH
nporpamme. OGBeKTHI ¥ HaKThl, HE H3y4aeMbIe B 061e06pa3oBaTebHOM 1IKOJIE, TAKXKe
MOTYT HCIIOJIB30BaThCs IOCTYMAIOUIMMK, HO IPH YCJIOBHM, HTO OH crioco0eH HX
TIOSICHATH M IOKa3bIBaTh.

B cBs3u ¢ oOuiaMeM yueOHHKOB M PEryJISPHBIM HX NEpPEU3JaHHEM OTIAC/IBHBIC
yTBEpIK/IEHUs BTOPOTO Pasjielia MOTYT B HEKOTOPBIX y4eOHMKaX Ha3bIBAaThCA HHAYE, 1eM
B IIpOrpamme, Win (GopMyIHpOBAaTLCS B BHIE 3a/la4, MM BOBCE OTCYTCTBOBATD. Takue
Clly4ay He 0CBOGOKAAIOT IIOCTYIIAFOIIEro OT HEOOXOAUMOCTH 3HATh 3TH YTBEPIKICHHA.

I. OcHOBHbIE NOHATHS

1. Harypanehble uncrna. Jlemamocts. IIpocTele W COCTaBHBIE HMCIIA.

Hau6onbIuii 00MHil JenuTellb 1 HauMeHblee od1ee KpaTHOe.



2. [lensle, panuoHajdbHbIe U JeiicTBUTENbHble yHcna. [Ipouents. Moxyis
Yucja, CTENEHb, KOpeHb, apuMeTHdecKuil KopeHb, norapupm. CHHYC, KOCHHYC,
TaHI'eHC, KOTaHreHe uucia (yria). ApKCUHYC, apKKOCHHYC, apKTaHI€HC, apKKOTaHI€HC
quCIa.

3. Uwucnosble 1 OyKBeHHBIE BEIpaXKeHHs. PaBeHCTBa U TOXKeCTBa.

Bs ®Dyukuus, ee 001acTe onpejeneHus H oblacTe 3Ha4YeHUil. BospacTanue,
yObIBaHHE, IEPUOJUIHOCTb, YETHOCTh, HedeTHOCTb. Haubonbluee M HauMeHbLIEe
3HaveHus GpyHKuuH. ['paduk GyHkuuu.

5.  Jluneiinas, KBaJpaTH4YHasi, CTEIIEHHAs, IOKa3aTebHas, JJorapupMuJIecKasl,
TPUTOHOMETpUYeCcKHe (YHKIUH.

6. VpaBHeHHe, HepaBeHCTBa, cHUcTeMa. PemeHus (KOpHM) YypaBHEHHS,
HEpaBeHCTBA, CHCTEMbl. PABHOCHJIBHOCTD.

7.  Apudmernyeckas U reOMETpUYECKas IIPOTPECCHH.

8. [Ipsimast Ha mIocKOCTH. JIyd, OTpe3okK, JoMaHasi, yroJ.

0. Tpeyronsuuk. Menuana, OUcceKTpHca, BEICOTA.

10. Beinykislii MEHOroyronsHuk. KBajapar, npsaMOyrojlbHHK, Mapajlienorpamm,
pom6, Tpanerus. [IpaBuIbHBINH MHOTOYTOJIbHHK. J{HaroHab.

11. OxpyxHocts U Kpyr. Paguyc, xopaa, nuamerp, KacaTelbHas, CeKyllas.
Jlyra OKpy>KHOCTH U KPyroBO# ceKTop. LIeHTpaibHbIi 1 BIUCAHHbIE YIJIBL.

12. TlpsiMasi ¥ IIOCKOCTH B IPOCTPAHCTBE. [{ByrpaHHbIH yroil.

13. Muororpannuk. Ky0, napannenenunes, npusma, mupamMmuza.

14. IlumuHap, KOHYC, Wap, chepa.

15. PaBeHncTBO U nogodue duryp. CummeTpus.

16. IlapamiensHOCT, W IEPHEHIUKYIIPHOCTH — MPSMBIX,  IUIOCKOCTEH.
CKpelMBaroIMecs: MpsMble. YTON MEKIY MNPAMBIMH, IUIOCKOCTAMH, INPAMOH U
TUIOCKOCTBIO.

17. Kacanwe. BrnucaHHble M ONHCaHHble (UIYphl Ha IUIOCKOCTA H B

npoctpaHcTBe. CedeHne QUrypsl MII0CKOCTBIO.




18. Benuuuna yrma. JlnuHa OTpes3Kka, OKPYXKHOCTH H JYI'M OKPYXXHOCTH.
[nomane MHOrOyroiabHHKa, Kpyra M KpyroBoro cekropa. Ilnomanbs noBepXHOCTH U
00BeM MHOTOTpaHHMKa, IMJIKHApA, KOHYyCca, 1Iapa.

19.  KoopaunatHas npsiMas. YucaoBele npoMexyTku. JlekapToBbl KOOPIHUHATEI
Ha IJIOCKOCTH U B IIPOCTPaHCTBE. BEKTOpEI.

I1. Copep:xanne TeopeTHYECKOH YaCTH YCTHOTO 3K3aMeHa

Aarebpa

1. [Tpu3naku genumoctH Ha 2, 3, 5, 9, 10.

2 CBoiicTBa YHCIIOBEIX HEPABEHCTB.

3.  ®opMymnBl COKpAIIEHHOTO YMHOKEHHSI.

- CaotlicTBa TMHEHHOHN (PYHKIMH U ee rpaduK.

5. @opmyna KopHell KBaJgpaTHOrO ypaBHEHMsA. leopema O pa3noXeHHU
KBaJpaTHOI'O Tpex4uieHa Ha JIMHeHHble MHOXUTeU. Teopema Buera.

6.  CpoiicTBa KBapaTHYHOU (PYHKUHUH U ee rpaduK.

7.  HepaBeHCTBO, cBs3bIBaiOllee CcpelgHee apHU(pMeTHHeCcKoe U CpelHee
reoMeTpryeckoe AByX uucell. HepaBeHCTBO Ui CyMMBlI JBYX B3aHMHO OOpaTHBIX
qHCell.

8.  ®opMyibl 00LIEro WieHa W CyMMBbI N IEPBBIX YICHOB apU(pMeTHYeCKOH
IPOTPECcCHH.

9.  @opmyibl 00IEro WwieHa ¥ CyMMBI N NEPBBIX WIEHOB I€OMETPHYECKOM
IPOTPECCHHU.

10. CsolicTBa cTeneHel ¢ HATypaJbHBIMHU H LEIBIMH NoKasaTensmu. CpolicTea
apu(pMeTHYeCKHX KOpHeH n-ii creneHd. CBOMCTBa CTENEHEW C palMOHAIBHBIMH
IIOKa3aTeNISIMH.

11. CoiicTBa CTENEHHON QYHKIMH C LIeJIbIM II0Ka3aTelIeM U ee rpaduK.

12.  CaoiicTBa moka3ateIbHOW QYHKIHUH U ee rpadHK.

13.  OcHoBHOe norapupmMuyeckoe TOXAecTBO. Jlorapu(mel IPOU3BEIECHHUS,
cTerneHy, yactHoro. @opmysa nepexojia K HOBOMY OCHOBaHHIO.

14.  CsoiicTBa norapudgmirdeckoir GyHKIMHU U ee rpaduk.




15.  OcHOBHOe TpuUroHOMeTpHYecKoe TOX1ecTBO. COOTHOLIEHHS MEXIY
TPUTOHOMETPUYECKUMH (QYHKIHMSAMH OJHOTO M TOro e aprymeHnrta. DopMyJsl
NIPUBE/ICHUS, CIIOXKEHHS, ITBOHHOIO M IIOJIOBHHHOIO apryMeHTa, CyMMBI M pPa3HOCTH
TPUTOHOMETPHYECKHX (QYHKIMH. BhIpaxkeHHe TPUrOHOMETPHUYECKHX (YHKUIHMM yepe3
TAaHTeHC IIOJIOBUHHOIO aprymeHra. IIpeoOpa3oBanue mnpousBeneHHs CHHYCOB H
KOCHHYCOB B cymMmy. IIpeoOpa3zoBanue BelpakeHHs asinX + bcosX ¢ I[OMOIIBIO
BCIIOMOTaTeJIbHOTO apryMeHTa.

16.  ®opMyiibl pereHHii NpOoCTeHIITUX TPUTOHOMETPHYECKUX YPaBHEHMIA.

17.  CpolicTBa TPHTOHOMETPUYECKUX (YHKLHH U UX rpahUKH.

I'eomerpus

1. TeopeMsbl 0 nmapamIenTbHBIX MPAMBIX Ha INIOCKOCTH.
2 CBoHcTBa BEPTHKAIBHBIX U CMEKHBIX YIJIOB.

3.  CsoiicTBa paBHOOEIPEHHOIO TPEYTrOJIBHUKA.

4 [Ipu3Haku paBeHCTBa TPEYTOJBHUKOB.

5. Teopema o cyMMe BHyTpeHHHX YTJIOB TpeyroJibHUKA. Teopema O BHELIHEM
yrie TpeyroibHuKa. CBoMCTBa CpeiHel TMHUH TPEYroIbHHUKA.

6.  Teopema ®aneca. [lpu3naku nogodus TpeyroJbHUKOB.

7.  Ilpu3Haku paBeHCTBAa M MOAOOUS NPSIMOYIOJIBHBIX TPEYTrOJIBHHUKOB.
[IponopuHOHATBHOCTE OTPE3KOB B  INPSIMOYIOJBHOM  TpeyroipHHKe. Teopema
[Tudaropa.

8. CBOHCTBO CepelMHHOIO INepleHauKylspa K oTpe3ky. CBOHCTBO
OHCCEKTPHUCHI yIJIa.

9. TeopeMBl O TIepece4eHHH MeIHaH, II€pPeCeYeHHH OHCCEKTpHC H
nepece4eHHH BbICOT TPEYrOJIbHHUKA.

10. CBoWMCTBO OTpEe3KOB, Ha KOTOpBle OHCCEKTpHCa TpPEYrOJbHHKA JEeJIUT
IIPOTHUBOIIOJIOXKHYIO CTOPOHY.

11. CsoiicTBO KacaTelbHOM K OKpPYXHOCTH. PaBeHCTBO KacaTelbHBIX,
[POBEJIEHHBIX U3 OJHON TOUKH K OKPYKHOCTH. TeopeMsl 0 BIUCAHHBIX yriaXx. Teopema
06 yrie, oOpa3oBaHHOM KacaTelbHOM M Xopnoil. Teopemsl 00 yrie MexAay ABYMs

[NEPECEKaroIUMHUCA XOpaaMH H 00 yTiie MeXAYy JABYMS CEKYILIUMH, BBIXOJAIIHUMH H3




OHOM TOYKH. PaBeHCTBO NpoM3BeNeHMH OTPEe3KOB [ABYX MEPECEKAOIUXCS XOP.
PaBeHcTBO KBa/IpaTa KacaTelbHOM POU3BEAECHHIO CEKYIIEeH Ha ee BHEIIHIOK YacTh.

12, CpoHCTBO 4YeTBIpeXyrolbHHKA, BIIUCAHHOIO B OKPYXKHOCTh. CBONCTBO
YeTBIPEXYTOIbHHUKA, ONIHCAHHOI'O OKOJIO OKPYXKHOCTH.

13.  Teopema 06 OKpYyXHOCTH, BIIHCAHHOM B TpeyrojeHHK. Teopema 00
OKPYHOCTH, OIIMCAHHOM OKOJIO TPEYTOJIbHHKA.

14.  TeopeMsl CHHYCOB ¥ KOCHHYCOB JJISl TPEYTOJIbHHKA.

15.  Teopema o cyMMe BHYTPEHHHX YIJIOB BBIITYKJIONO MHOTOYTIOJBHHKA.

16.  Ilpusnaxu napamnenorpamma. CBOKWCTBA MapajuiesiorpaMma.

17. CpoicTBa cpeHeit THHUH TpaIeLHH.

18. @opmyna s BBIYHCIEHHMS PAcCTOSHHS MEXAy JBYMsS TOYKAaMH Ha
KOOPJAUHATHOM IIJIOCKOCTH. Y paBHEHHE OKPY)KHOCTH.

19. TeopemMpl © mapamlenbHBIX MPAMBIX B IPOCTpaHCTBe. IIpH3HaK
napajjieJIbHOCTH NpsAMOi U miockocTy. [Ipu3Hak napaiiensHOCTH IJI0OCKOCTEH.

20. Ilpu3Hak nepneHIUKYJISIPHOCTH MpPSIMOH U IuIockocTH. TeopeMa 06 0b1em
IEPIIEHAMKYJISApE K IBYM CKpeLIUBAIOIUMCs NpsAMbIM. [IpU3HaK neprneHauKyIIpHOCTH
riockocTeil. Teopema o Tpex nepneHauKysapax.

I11. TpeboBanus K mocTynamemy

Ha sk3amene no mamemamuxe nocmynarowjuit OONHCeH yMembp.

1.  BeONHATE (0€3 KanbKyJsTopa) AEHCTBUSA HAJ YHUCIAMH M YHCJIOBBIMH
BBIpKEHUSIMU; I1peo0pa3oBbIBaTh OyKBEHHBIE BBIPAXKEHHs; IIPOM3BOJUTH OIEpPaLUH
HaJl BeKTOpaMH (CIOKeHHe, YMHOXXEHHe Ha 4YHCJIO, CKaJIIpHOE IIPOU3BEJICHUE);
NEPEeBOJUTEL OJIHU €JUHULIBI H3MEPEHUS BETUYHH B IpyTHUE;

2 CpaBHMBaTh YHCIIa W HaxOAWTh HX MNpuOMMKeHHble 3Ha4deHus (0e3
KaJIbKYJISITOpa); JOKa3bIBaTh TOX/ECTBA H HepaBeHCTBA 1 OyKBEHHBIX BBIPAXKEHHIH;

3.  pemaTh ypaBHEHHS, HEpaBEHCTBA, CUCTEMEI (B TOM YHCJIe C apaMeTpaMH)
M UCCJIeI0BaTh UX PELICHUS;

4,  wuccrnenoBaTh GYHKIUH; CTPOUTE 'paduKu QYHKIUH 1 MHOXECTBa TOYEK Ha

KOOpI[I/IHaTHOﬁ IIIIOCKOCTH, 3alaHHbIC YPABHCHHUAMHA H HEPABCHCTBAMH,




5.  mu300paxaTh  reoMeTpHYEecKHe Gurypel  Ha  dYepTexe;  nenarh
AOMOIHHTC/IBHBIC  IIOCTPOCHUS;  CTPOMTH  CEYEHMsS; HCCIENOBaTh  B3AHMHOE
pacrnonoxenue QUIryp; TNPUMEHSATh NPUIHAKH DABEHCTBA, MOMOGHS buryp u wux
NPUHAIE)KHOCTH K TOMY MJIH HHOMY BHJLY;

6.  MmonB30BaTHCS CBOMCTBAMHU HHCell, BEKTOPOB, (QYHKIMH M UX rpadHKoB,
CBOHCTBAMHU apu(METHYECKOM U reOMeTPHYECKOi IIPOrPECCHI;

7. TIONB30BAaThCA CBOMCTBAMHM TI'eOMETPHYECKHX ¢uryp, Hx XapakTepHBIX
TOYCK, IMHHH U 9acTel, CBOHCTBAMHM paBEHCTBA, [IOJ0OUS ¥ B3aHMHOIO pacronoxeHus
uryp;

8.  TOJB30BaThCS COOTHOLIEHHSMH M (HOPMyJIaMH, CONEPKALUMH MOJYIIH,
CTCIICHH, KOPHH, JOrapuMUYECKUe, TPUrOHOMETPUYECKHE BBIPAKEHWS, BETUUMHbI
YTJIOB, JUIMHBI, IUTIOLIAAH, 00BEMEL;

9. COCTaBIIATb YPAaBHEHMs, HEPaBEeHCTBA M HAXOMUTh 3HAUECHHS BEIIHYHH,
HCXO/Is U3 YCIIOBHS 3a/1a4y;

10.  m3nmarate W OQOPMIATH pelleHHE IOTHYECKH IIPABWIBHO, TOJHO W
TII0CTIEIOBATEIbHO, C HEOOXOJUMBIMH IOSICHEHUSIMH.

Ha yemnom sxzamene nocmynarowuii donsicen 0ononnumensHo ymemu:

1. naBate onpeneneHus, (GOpMyIHpPOBaTh M JOKA3HIBATEH YTBEpXKAEeHUs
(GopMyIBI, COOTHOIIEHHMS, TEOpeMBl, NMPHU3HAKH, CBOMCTBA W T.I1.), YKa3aHHBIE BO
BTOPOM pasJiejie HacTOSILEH MporpaMMel;

12, ananmu3uposaTh GOPMYIHPOBKH yTBEPKICHHIT M HX HOKA3aTeIbCTRA,

13. pemars 3amaym Ha TIOCTpOEHHE LHMPKYyJIeM, JHHEHKOW, HAXOIUTH

FeOMETPHUYECCKHEe MEeCTa TOYEK.

[Ipencenarens 3K3aMeHALIMOHHOM H.M. Tapacosa

KOMHCCHH




