IIporpaMmma BCTYNMTEJIbHOI0 3K3aMeHA 10 IMCUHUILINHE:
«MaremaTnka B HHGOPMALMOHHBIX TEXHOJIOTUAX)

[Iporpamma qist noctynaronux B MATO HUAY MU®U cocraBieHa Ha OCHOBE
denepanbHOr0 KOMIIOHEHTA TOCYJAPCTBEHHOTO CTAHIapTa CPEIHEro (MIOJTHOT0) O0IIEero
o0OpazoBaHwUs.

Hacrosmas nporpaMMa COCTOUT U3 TPEX pa3JelloB.

B nepBom paszpene mepeyuciieHbl OCHOBHBIE MAaTEMaTHMUECKHUE IOHSTHS, KOTOPBIMHU JOJDKEH
BIaeTh THocTynaomuid. Btopoll pasmen mnpeacraBisieT coboil MepedyeHb TEOPETHUECKUX
BOMpocoB. [Ipy MOArOTOBKE K MHUCHMEHHOMY 3K3aMEHY IEJIeCOO00pa3HO IMO3HAKOMUTHCS C
dbopMynupoBKaMH YTBEP>KIACHUM 3TOro paszena. B TpeTbem paszzene yka3zaHO, KaKue HaBbIKU U
yYMEHUS TPEOYIOTCSI OT MOCTYIAIOLIETO HAa MTUCbMEHHOM 2K3aMEHE.

OO0beM 3HaHUU U CTENEHb BIAJCHMSI MaTEpPHUAJIOM, ONKUCAHHBIM B IPOrpaMMe, COOTBETCTBYIOT
KypCcy MaTeMaTUKH cpelHed WKojbl. [locTymaromui MOXKET I0JIb30BAThCA BCEM APCEHAIOM
CPEACTB M3 TOro Kypca, BKJItoUYas U Hadana aHanus3a. OHaKo AJIs peleHHs 3K3aMEHAMOHHBIX
3a/1a4 JOCTATOYHO YBEPEHHOI'O BJIAJICHUS JIMIIb TEMU IMOHATUSAMU U UX CBOMCTBAMM, KOTOPBIE
NEepeunciIeHbl B HacTosAmed mnporpamMe. OObekTbl W (pakTbl, HE H3ydaeMmble B
0011e00pa30BaTeIbHOM IIKOJIE, TaKKe MOTYT MCIIOJIb30BaThCsl IMOCTYMAIOUIMMU, HO IIpHU
YCIJIOBUH, UTO OH CIIOCOOEH MX MOSICHATH U JJOKa3bIBaTh.

B cBs3u ¢ obunueMm y4eOHMKOB M PEryJISIpHBIM UX IE€pPEU3JJaHHUEM OTHENbHbIE YTBEPXKICHUS
BTOPOTO pasjesia MOTYT B HEKOTOPBIX y4eOHMKaX Ha3bIBaThCS WHAuUEe, YEM B MPOrpamMme, MU
(dopmynupoBaThCs B BUJE 3ajiay, WIM BOBCE OTCYTCTBOBaTh. Takue Clydan HE OCBOOOXKIAOT
MOCTYNAIOIIET0 OT HEOOXOAUMOCTH 3HAaTh 3TU YTBEPKICHUSI.

I. OcHoBHbBIE IOHSATHS

1. Harypanbnsle uncna. [lenumocTts. [IpocThie u coctaBHble unciaa. Hanbonpmmii oot
JIeUTeNb U HauMeHblIee o0I11ee KpaTHoE.

2. llenwle, panlnOHABHEIC U JEHCTBUTENbHBIC YKcia. [IporieHThl. MOy YnCia, CTETICHb,

KOpEeHb, apu(pMeTH4eCKUuil KOpeHb, Jorapudm. CuHyc, KOCHHYC, TAHT'€HC, KOTAaHT€HC

ymcna (yria). ApKCUHYC, apKKOCHHYC, apKTaHT€HC, apKKOTAHT'€HC YHCIIa.

Yucnossle 1 OyKBEHHbIE BhIpaXKEeHUs. PaBeHCTBa U TOKIECTBA.

@yHK1M, ee 001acTh onpesieNieHus U oonacth 3HaueHuil. Bo3pactanue, yObiBaHue,

HNEePUOJIMYHOCTh, YeTHOCTh, HEUEeTHOCTh. HanbobIiee 1 HauMeHbllee 3HaYeHUs

¢yukun. I'padux pyHKIIM.

5. Jlunelinas, KBaJpaTU4Hasi, CTENICHHAs, MIOKa3aTeNbHas, JorapupmMudeckas,
TPUTOHOMETpHUUECKHE (QYHKIUH.

6. VYpaBHeHHe, HepaBEeHCTBa, cucTeMa. Pemenus (KOpHH) ypaBHEHUs!, HEPABEHCTBA,
CUCTEMBI. PaBHOCHIIBHOCTB.

7. Apudmernueckas ¥ reoMeTprUUecKas IpOTrpeccuu.

8. DnemeHTHI KOMOWHATOpHKH. [lepecTaHOBKH, pa3MEIIeHHs U COYSTaHUSI.

9. IIpsmas Ha miockoctu. JIyy, oTpe3ok, JoMaHasi, yroi.

10. Tpeyronpauk. MennaHa, OMCCEKTpHCA, BRICOTA.

11. Bemmykublit MHOTOyrosibHUK. KBagpaT, mpsiMOYTroJbHUK, apajiesorpaMm, pomo,
Tpaneuus. [IpaBuabHBII MHOTOYTOJIBHUK. JlMaroHais.

12. OxpyxHocTb U Kpyr. Pannyc, Xxopaa, aimaMeTp, kacarenbHas, cekyas. Jyra
OKPYKHOCTH Y KpYroBo# cekTop. LIeHTpaibHbII 1 BIHCAHHBIE YTJIbI.

13. IlpsmMas 1 MIOCKOCTh B IPOCTPAHCTBE. [IByrpaHHbIN yrodi.
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14.
15.
16.
17.
18.

19.

20.

Mpuororpanauk. Ky0, mapamienenuresn, npu3Ma, TupaMua.

[{unuaap, koHyc, map, cdepa.

PaBenctBo 1 nogo6ue guryp. Cummerpus.

[TapamienpHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX, II0CKOcTeN. CKpeIrBaomuecs
npsiMbIE. YTOJI MEXKIY NPSAMBIMU, IIIOCKOCTSIMU, IPSMOU U IIJIOCKOCTBIO.

Kacanne. Bnimcannsie 1 onucannbie GUTyphl Ha MJIOCKOCTH U B TipocTpancTBe. Ceuenne
(burypsl MIOCKOCTHIO.

Bennuuna yria. /InuHa oTpeska, OKpy>KHOCTH U IyTH OKpYyKHOCTH. [Lnomans
MHOTOYTOJIbHUKA, Kpyra U KpyroBoro cekropa. [lnomane noBepxHoctu u o0bem
MHOTrOTpaHHMKA, IUJIMHAPA, KOHYCa, 1apa.

Koopaunarnas npsmas. YucnoBsle IPOMEXYTKH. /[ekapTOBbI KOOPAMHATHI HAa INIOCKOCTH
U B IIPOCTPAHCTBE. BEKTOPEI.

I1. Conep:xanne TeopeTHYECKON YaCTH MUCHMEHHOTI0 IK3aMeHa

Auredpa

arONE

[Ipusnaku genumoctu Ha 2, 3, 5, 9, 10.

CBoiiCTBa YHMCIIOBBIX HEPABEHCTB.

DopMyIbl COKPAIIIEHHOTO YMHOXKEHUS.

CaolicTBa TMHEWHON QYHKINU U ee TpaduK.

dopmyiia KOpHEN KBAaIpaTHOIO ypaBHEHUs. TeopemMa 0 pa3ioKeHUN KBAIPATHOTO
TpexX4JeHa Ha JIMHEeHbIe MHOXUTENH. Teopema Buera.

6. CaoiicTBa KBaapaTUIHON (QYHKIIMH U €€ TpaduK.

7. HepaBeHCTBO, cBsI3bIBaIOLIEE CpeHEE apU(PMETHUECKOE U CPEe/IHEe T€OMETPUUECKOe
IByx uncesn. HepaBeHCTBO JIs1 CyMMBI IBYX B3aMMHO OOpaTHBIX YHCEIL.

8. ®opmyibl 001Iero WieHa U CyMMBI N IEPBBIX WICHOB apU(PMETHUECKOH Iporpeccuu.

9. ®opmyIbl 00IIETO WieHA B CyMMBI N IEPBBIX YWIEHOB FEOMETPUIECKOM MTPOTPECCHH.

10. 3agaun 5KOHOMHUYECKOI0 XapaKkTepa, BO3HUKAIOIIUE B TPO()ECCHOHAIBHON AEATEIbHOCTH
(3a1aun Ha OAHKOBCKHE MTPOLIEHTHI, 33]Ja4l HA ONITUMAJIbHBIN BHIOOD).

11. CpoiicTBa cTeneHei ¢ HaTypalbHBIMU U LIETBIMU MTOKa3aTesssMu. CBoHCTBa
apu@meTnyeckux KopHeil n-it crenenu. CBONCTBa cTeNEeHEN ¢ palMOHaIbHBIMU
MIOKAa3aTEeISIMHU.

12. CpoiicTBa cTerneHHON (YHKIIMU C LETBIM ITOKa3aTelieM U ee rpaduk.

13. CpoiicTBa noka3zareiabHON QyHKIUH U ee rpaduk.

14. OcHoBHoOe norapudmuueckoe ToxaecTBo. JlorapudMbl TpoU3BECHUS, CTENICHH,
gacTHOro. dopMyia nepexona K HOBOMY OCHOBAHHUIO.

15. CaoiictBa norapudmuueckoil pyHKIMH U ee rpaduk.

16. OcHOBHOE TPUTOHOMETPUYECKOE TOKECTBO. COOTHOILIEHUS MEXKTY
TPUTOHOMETPUUECKUMHU (QYHKIUSMHU OJTHOTO U TOTO K€ aprymenTta. ®opmybl
IIPUBENICHNUS, CII0KEHHUS], ABOMHOTO U IIOJIOBUHHOTO ApIyMEHTA, CYMMBI U Pa3HOCTH
TPUTOHOMETpHUUYECKUX (YHKUIUN. BripaXkeHne TpuroHoMeTpudeckux GyHKIuUH yepes
TaHT€HC MTOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanue mpousBeieHns CHHYCOB U
KOCHHYCOB B cymMMy. [IpeoOpa3oBanue BeipakeHus asinx + bCOSX ¢ moMomipo
BCIIOMOTaTeJIbHOTO apryMEHTa.

17. ®opmyisl pemeHni MPOCTEUIIIMX TPUTOHOMETPUUECKUX YPABHEHHH.

18. CpoiicTBa TpUTOHOMETPUIECKUX QYHKIIUH U UX TPapHKH.

I'eomerpus
1. Teopemsl 0 mapamienbHbIX MPSAMBIX Ha MIIOCKOCTH.
2. CBolCTBa BEPTUKAJIBHBIX U CMEXHBIX YIJIOB.
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CgoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Tpu3Haky paBeHCTBA TPEYTOJIbHUKOB.

5. Teopema 0 cymMMe BHYTPEHHUX YIJIOB TpEYroibHUKA. Teopema o BHELIHEM yTiie
TpeyroiabHuka. CBOICTBa cpeiHEN JIMHUM TPEYTOJIbHUKA.

6. Teopema Daneca. [Ipu3Haku Mog00Us TPEYrOJIbHUKOB.

7. Tlpu3Haku paBeHCTBA U MOIO0MS MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.
[TponopuHOHATBLHOCTh OTPE3KOB B MPSIMOYTOJIbHOM TpeyroibHuke. Teopema ITudaropa.

8. CBOMCTBO CepeIMHHOTO NEPIEHANKYIAPA K OTpe3Ky. CBOHCTBO OMCCEKTPHUCHI yTIIa.

9. TeopeMsl 0 IepecedeHnn MeIuaH, NepeceueHn OMCCEKTPUC U IIEPECEUEHNUN BBICOT
TPEYroJbHUKA.

10. CBoiicTBO OTpE3KOB, HA KOTOPbIE OMCCEKTPHUCA TPEYTOJbHUKA JAEIUT IPOTUBOIOI0KHYIO
CTOpOHY.

11. CpoiicTBO KacaTenbHOM K OKPY>KHOCTU. PaBeHCTBO KacaTeNbHBIX, IPOBEACHHBIX U3
OJTHOW TOYKH K OKPYKHOCTH. Teopembl 0 BIIMCAaHHBIX yriiax. Teopema 00 yrie,
00pa30BaHHOM KacaTeiabHON U Xopaoi. Teopemsl 00 yrie Mexay IByMs
NEPECEeKAIOIIUMUCS XOPAaMHU B 00 yTiie MeXIY ABYMS CEKYIIMMH, BHIXOISIIIMH U3
OZIHOM TOYKH. PaBeHCTBO IPOM3BENEHUI OTPE3KOB ABYX IEPECEKAIOIIUXCS XOPJ.
PaBeHcTBO KBagpara KacaTelnbHON IPOU3BEIECHUIO CEKYILEH Ha €€ BHELIHIOIO YacTb.

12. CBoHCTBO UeTHIPEXYTOJIbHUKA, BIUCAHHOTO B OKPY>KHOCTh. CBOWCTBO
YETBIPEXYTOJIbHUKA, OITMCAHHOI'O OKOJIO OKPYXHOCTH.

13. Teopema 06 OKpY>KHOCTH, BIMCAaHHOW B TPEYroibHUK. Teopema 006 OKpyKHOCTH,
OIMCAHHOM OKOJIO TPEYroJIbHUKA.

14. TeopeMbl CHHYCOB U KOCHUHYCOB JUIsl TPEYTOJIbHUKA.

15. Teopema 0 cymMMe BHYTPEHHHUX YIJIOB BBIITYKJIOIO MHOTOYTOJIbHHUKA.

16. Ilpu3naku napanienorpamma. CBOMCTBa NapasienorpaMmma.

17. CoiicTBa cpeHel JIMHUN TPATIELUH.

18. ®opmyina a1 BBIYUCICHUS PACCTOSHUS MEXAY IByMsI TOUKaMHU HAa KOOPAWHATHOMN
IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

19. Teopemsl 0 napasieNnbHBIX IPAMBIX B IpocTpaHcTBe. [Ipu3Hak napamienbHOCTH IpIMOn
Y I10CcKOCTH. [Ipu3HaK napaienbHOCTH IIIOCKOCTEM.

20. ITpu3Hak neprneHAUKYIIpHOCTH MPSMOM U IIOCKOCTH. Teopema 06 ob1iem

NEPIEeHIUKYIISAPE K ABYM CKpeIIMBaromuMes npsmMbIM. [Ipu3Hak neprneH uKyaspHOCTH

iockocTeil. Teopema o Tpex neprneHauKyIspax.

&

II1. TpeGoBanus K NOCTyNnawIEMy
Ha sxzamene no mamemamuxe nocmyna;ouwﬁ 00JIdICeH ymenib.

1. BemMoONHATH (6€3 KalbKyNIATOpa) AEHCTBUS HAJl YUCIAMHU U YMCIIOBBIMU BBIPRKEHUSIMH;
peoOpa3oBbIBaTh OYKBEHHBIE BHIPAKEHUS; IPOU3BOUTH ONIEPALIMU HaJl BEKTOpaMHU
(crnoxeHne, yMHOXKEHHE Ha YHUCII0, CKaJIIpHOE NTPOU3BEICHHE); IEPEBOJUTH OJTHU €JMHULIBI
W3MEpEHMS BEJINYUH B IPYTHE;

2. CpaBHHMBAaTh YMCIIA M HAXOAWUTh MX MPUOITMKEHHBIE 3HaUeHHs (0€3 KabKYIIATOpa);
JIOKa3bIBaTh TOXKJECTBA M HEPABEHCTBA JUIs OYKBEHHBIX BBIPAyKEHHIA;

3. pemaTh ypaBHEHUs, HEPaBEHCTBA, CHCTEMBI (B TOM YHUCIIE C TapaMeTpaMH) U HCCIIeI0BaTh UX
peleHus;

4. wuccnenoBath QYHKIUU; CTPOUTH Ipa@UKH GYHKIMH U MHOKECTBA TOYEK HA KOOPJAUHATHOM
IJIOCKOCTH, 3a/IaHHbIE YPaBHEHUSMHU U HEPABEHCTBAMU;

5. u300pakaTh reoMeTpruyecKkue GUrypbl Ha YepTexKe; 1eaTh JOMOIHUTEIbHbIE TOCTPOCHNUS;
CTPOUTH CEUEHHMSI; UCCIIE0BATh B3aUMHOE PaCIIOIOKEeHUE (PUTyp; MPUMEHATh NPU3HAKU
paBeHCTBa, 000U PUTYp U UX MPUHAJIEKHOCTH K TOMY WJIM HHOMY BUIY;



10.

11.

MOJIb30BaTHCS CBOMCTBAMH YHCEI, BEKTOPOB, PYHKITUN U UX rpaduKOB, CBOMCTBAMHU
apru(METHUECKON U TeOMETPUYECKOM MPOrpeccuii;

YMETh peliaTh MPOCTEHIINE 3aJa4l Ha KIIACCUUECKYIO BEPOATHOCTh, IPUMEHSA [IPU
HE00X0IMMOCTH KOMOMHATOPHBIE COOOPaKECHUSI.

M0JIb30BATHCS CBOMCTBAMH F€OMETPUUECKUX (QUTYD, UX XapAKTEPHBIX TOYEK, IUHUHN U
YacTe, CBOWCTBAMH PaBEHCTBA, 1101001s M B3aUMHOTO PaCIIOIOKEHUs PUTYp;
M0JIb30BATHCS COOTHOLIEHUSIMU U (OpPMYIIaMH, COAEPKALIUMU MOYJIH, CTETIEHU, KOPHH,
norapuMuUecKue, TPUTOHOMETPUICCKUE BBIPAKEHUS, BETMUMUHBI YTJIOB, JUTHHBI, IO/,
00BEMBI,;

COCTaBJISATh YPaBHEHUS, HEPABEHCTBA U HaXOUTh 3HAUEHUS BEJIMUMH, UCXO/Is U3 YCIOBHUS
3a/1auu;

u3jaraTh 1 oOPMIIATH PEeLIeHHE JIOTHYECKH TPABUIIBHO, TTOJIHO U TIOCIIE0BATENBHO, C
HEOOXOIUMBIMU MOSICHEHUSIMH.

[Ipencenarens npeIMeTHON KOMHCCUU
10 MaTEMAaTUKE Kinuuammnont H.O.



