IIporpaMma BCTYNUTEJIBHOI0 IK3aMeHA M0 IMCUHUILINHE:
«MaremaTnka B MHGOPMALMOHHBIX TEXHOJIOTUIX))

IIporpamma g nocrynatoux B MATO HUAY MU®U coctaBieHa Ha OCHOBE
dbeneparTbHOr0 KOMIIOHEHTA FOCYIapCTBEHHOTO CTaHAapTa CPEAHETO (TIOTHOTO) OOIIEro
o0Opa3oBaHusl.

HaCTOHH_IaH nmporpamMmma COCTOUT U3 TPECX pa3acCiIOB.

B mepBoMm pasnene mepeducieHbl OCHOBHBIE MAaTEMATHYECKUE IOHSTHS, KOTOPBIMH JOJDKEH
BJIaJeTh NOCTynaromuid. Bropoil pasnmen mnpexacraBiser co0oil mepedyeHb TEOPETHUECKUX
BONpocoB. [IpyM MOAroTOBKE K MUCBMEHHOMY 3K3aMEHY II€JeCO00pa3HO IMO3HAKOMUTBCS C
(dopMynHpoBKaMU YTBEPXKAECHUH 3TOro pa3ziena. B TpeTbeMm paszerne yka3aHO, KakKue HaBBIKH U
YMEHUS TPeOYIOTCS OT MOCTYNAIOIEr0 Ha MMCbMEHHOM JK3aMEHe.

OObeM 3HaHUHM U CTENEeHb BIAJEHUS MaTepUAIOM, OIMHUCAHHBIM B IPOrpPaMME, COOTBETCTBYIOT
KypCy MaTeMaTHKU CpeIHEeW MKOoibl. llocTymaromuii MOXET MOJb30BaTbCsl BCEM apCEHAIOM
CPEICTB M3 3TOr0 Kypca, BKIOYas U Hadayna aHanu3a. OIHAKO I PEeIIeHUs 3K3aMEHAlMOHHBIX
3a/1a4 1OCTaTOYHO YBEPEHHOI'O BJIAJCHMS JIUIIb TEMU IOHATUAMHU U MX CBOMCTBAMH, KOTOPBIE
Iepe4ynucieHbl B Hactosdmed mnporpamMe. OObeKTbl U (aKkTbl, HE U3ydyaeMmble B
0011e00pa30BaTeIbHOM IIKOJIE, TaKKe MOTYT HCIOIb30BAThCS IOCTYMAOIUMH, HO TMpH
YCIIOBHH, YTO OH CIIOCOOEH MUX MOSICHATH U 1I0Ka3bIBATh.

B cBsi3u ¢ oOunmieM y4eOHHMKOB W PETYISPHBIM HX IMEPEU3TAHHEM OTICIbHBIC YTBEPIKICHUS
BTOPOTO pazjiela MOTYT B HEKOTOPBIX y4eOHMKax Ha3blBaThCsA MHAue, Ye€M B MpOrpaMme, HIId
dbopMynupoBaThCs B BUIE 3a/1a4, UM BOBCE OTCYTCTBOBaTh. Takue cilydyal HE OCBOOOKIAIOT
MOCTYMNAIOMIET0 OT HEOOXOAUMOCTH 3HATh 3TU YTBEPIKICHUS.

I. OcHOBHBIC TIOHATHSA

1. Harypanwsnbie uncna. Jlemumocts. [IpocThie 1 coctaBHbIe uncia. Hanbonbmmii o0t
JENUTEh ¥ HaMMEHbIIIee 0011Iee KpaTHoe.

2. llenble, panoOHANIbHBIE U I€WCTBUTENbHBIE yncaa. [IpouenTsl. Moynb 4yKcia, CTENEHb,

KOPEHb, apuPMETHUECKUN KOPEeHb, Jorapudm. CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC

ymcna (yria). ApKCUHYC, apKKOCHHYC, apKTaHT€HC, ApKKOTAHT'€HC YHUCIIA.

UwncnoBsie U OYKBEHHBIE BhIpaKEeHUS. PaBeHCTBA U TOX/IECTBA.

4. ®yakuwms, ee 00J1acTh onpeneseHus u 001acTh 3HaueHn. Bo3pacranue, yosiBaHueE,
NEPUOANYHOCTh, YETHOCTh, HEYETHOCTh. Hanbobliee 1 HanMEHbIIIee 3HAUCHUS
byakuun. ['paduk GyHkImn.

5. Jluneitnas, KBaApaTU4HAs, CTETICHHAS, TOKa3aTeIbHasl, JorapudmMudeckas,
TPUTOHOMETpHUECKHUE QYHKIUU.

6. YpaBHeHUE, HEPABEHCTBA, cucTeMa. Pemnienus (KOpHU) ypaBHEHUS, HEPABEHCTBA,

cUCTeMBbl. PaBHOCUIIBHOCTS.
ApudmeTndeckast U TeOMETpUUYECKast IPOTPECCUHU.
OnemeHTH KoMOUHaTOpuKH. [lepecTaHOBKH, pa3MEIIeHNs U COYETAHMUSL.
[Ipsimas Ha mmockocTu. Jlyd, OTpe30K, JOMaHasi, yroJl.
. Tpeyronpauk. Menuana, OuccekTpuca, BbICOTA.
. Bemmykuietit MHOTOYTONBHEK. KBagpat, mpsMoyroibHUK, TapajuieiorpaMm, poMo,
Tpanenus. [IpaBuibHBII MHOTOYTOJIbHUK. J{aroHassb.

12. OxpyxHOCTb U Kpyr. Paguyc, xopaa, amaMerp, kacareibHas, cekymas. Jlyra
OKPYKHOCTH U KpYroBo# cektop. LleHTpanbHbIi U BIMCAHHBIC YTIJIBIL.

13. IlpsiMas ¥ TUIOCKOCTH B MPOCTPAHCTBE. [IByrpaHHbIil yroJ.
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14.

15

18.

19.

20.

Mmuororpannuk. Ky6, napannenenunen, npuzma, nupaMmuia.

. Hunmuump, koHyC, map, cdepa.
16.
17.

PaBenctBo 1 mogobue guryp. Cummerpusi.

[TapaniaenbHOCTh U NEPHEHAUKYIIPHOCTD NPSIMBIX, IIIOCKOCTEN. CKpenrMBaromuecs
npsiMble. YTOJI MEXKIY MPSAMBIMU, TIJIOCKOCTSIMU, IPSIMOM U IJIOCKOCTBIO.

Kacanue. Bnimcannbie u onrcandbie (PUTYpHI HA TUIOCKOCTH U B MpocTpaHcTBe. CeueHne
(UTypBI IIOCKOCTHIO.

Bennunna yrna. JlnuHa oTpe3ka, OKpY>KHOCTH U JyTH OKpY>KHOCTH. [Lnomanb
MHOTOYTOJIbHUKA, KpyTra U KpyroBoro cekropa. [lnomaap moBepxHocTu u 00bemM
MHOTOTpaHHHKA, [IUJIUHAPA, KOHYCa, [1apa.

Koopaunartnas npsimasi. HuciaoBsie MPOMEXYTKH. JleKapTOBBI KOOPMHATHI Ha MIIOCKOCTH
Y B POCTPAHCTBE. BEKTOPHI.

I1. Conep:xanune TeopeTHYECKON YaCTH MUCHbMEHHOI0 IK3aMeHAa

Anredpa
1. Ilpuznaku genumocTtu Ha 2, 3, 5, 9, 10.
2. CBoICTBa YNCIIOBBIX HEPABEHCTB.
3. ®opMmyJibl COKPAIIEHHOTO YMHOXEHUS.
4. CaoiicTBa TMHEHHON QyHKINH U ee rpaduK.
5. ®opmyiia KOpHEN KBaJIpaTHOTO YpaBHEHUA. TeopeMa 0 pa3iioKEHUH KBaJAPATHOTO

Tpex4JIeHa Ha JIMHEHbIe MHOXUTENU. Teopema Buera.

6. CpoiicTBa KBaJipaTUIHONU (DYHKIINHU U ee rpaduK.

7. HepaBeHCTBO, CBsI3bIBaIOLIEE CpeIHEE apU(PMETHUECKOE U CPEeHEE T€OMETPHUECKOE
IByX uncen. HepaBeHCTBO 117151 CYMMBI IBYX B3aMHO OOpaTHBIX YHCEIL.

8. dopmyiiel 00IIETO WieHa U CYMMBI N IEPBHIX WICHOB apU()METHUECKOM MPOTPECCHH.

9. ®opmynbl 001IETO YJIeHA M CYMMBI N MIEPBBIX WICHOB T€OMETPUUYECKON TTPOTPECCHH.

10. 3amaun ’KOHOMHUYECKOTO XapaKTepa, BOZHUKAIOUINE B TIPOPECCHOHATBHOM eI TENbHOCTH
(3amaun Ha OAHKOBCKHE MPOIICHTHI, 33/1a41 Ha ONITUMAJIBHBINA BHIOOD).

11. CBoiicTBa creneHel ¢ HaTypalbHBIMU U LIEJIBIMU NTOKa3aTensiMu. CBoiicTBa
apudMeTHIeCKnX KopHeH n-if crernenn. CBOMCTBA CTENEHEH ¢ pallMOHAIbHBIMU
MIOKAa3aTEeISIMHU.

12. CoiicTBa CTEICHHOW (YHKITMH C TIEIBIM ITOKa3aTeNIeM U €€ Tpaduk.

13. CgoiicTBa noka3aTenbHON (YHKINHU U €€ TpaduK.

14. OcHoBHOE JIorapuPMUIECKOE TOKIAECTBO. Jlorapudmbl mpon3BeIeHNs, CTETICHH,
yacTHoro. ®opmysa nepexoga K HOBOMY OCHOBAHHIO.

15. CpoiictBa norapudmudeckoit GyHKIUH U ee Tpaduk.

16. OcHOBHOE TPUTOHOMETPUUYECKOE TOXK1€CTBO. COOTHOILICHUS MEXKTY
TPUTOHOMETPUUECKUMHU (QYHKIUSMHU OJTHOTO M TOTO K€ aprymenTa. ®opmysisl
IPUBENIECHNUS, CII0KEHHUS, ABOMHOTO U MIOJIOBUHHOT'O apIyMEHTa, CYMMBI U Pa3HOCTU
TPUTOHOMETPUYECKUX (QYHKITUN. BrIpakeHre TpuroHoMeTpuueckux (HyHKIMN yepes
TaHTE€HC MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanue mpousBeieHUs CHHYCOB U
KOCHHYCOB B cymMy. [IpeoOpa3oBanue BbIpaxkeHuUs asinx + bcosx ¢ momMoIpio
BCIIOMOTaTeJIbHOTO apryMEHTAa.

17. ®opmybl pelieHui NpOCTENIINX TPUTOHOMETPUIECKUX YPABHEHUH.

18. CBoiicTBa TpPUTOHOMETPUUYECKHUX (DYHKITUI M UX TPAPUKH.

I'eomeTpus
1. TeopeMsbl 0 mapajuIeTbHBIX MPAMBIX HA INIOCKOCTH.
2. CBoliCcTBa BEPTUKAJIBHBIX U CMEKHBIX YIJIOB.



3. CoiicTBa paBHOOEIPEHHOTO TPEYTrOJIbHUKA.
4. Ilpu3Haku paBeHCTBA TPEYrOJIbHUKOB.
5. Teopema o0 cymme BHYTPEHHMX YIJIOB TPEYTOJIbHUKA. TeopeMa 0 BHELIHEM YIJIe

TpeyrojbHuka. CBOMCTBA CpeHEN JIMHUU TPEYTrOJIbHUKA.

6. Teopema ®aneca. [Ipuznaku nog00Hs TPEYrOILHUKOB.

7. Ilpu3Haku paBeHCTBA U OO0 IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[IponoproHanTEHOCTh OTPE3KOB B IPSMOYTOJILHOM TpeyroiasHuke. Teopema [Tudaropa.

CBOWCTBO CepeIMHHOTO NEPIEHANKYIIAPA K 0Tpe3Ky. CBOMCTBO OMCCEKTPHCHI yTJIa.

9. TeopeMmsl 0 IepeceyeHUH MeInaH, epeceueHnu OUCCEKTPUC U IEPECCUCHUH BBICOT
TPEYrOJIbHUKA.

10. CBOHCTBO OTPE3KOB, HAa KOTOPBIE OUCCEKTPUCA TPEYTOJIbHUKA ACTUT MPOTHUBOIOIOKHYIO
CTOPOHY.

11. CBoiicTBO KacaTenbHON K OKPYKHOCTU. PaBEHCTBO KacaTeabHBIX, IPOBENECHHBIX U3
OJTHOU TOYKH K OKPY>KHOCTH. TeopeMbl 0 BIIMCaHHBIX yriaxX. Teopema 00 yrie,
00pa30BaHHOM KacaTeiabHOH 1 Xopnoii. Teopemsbl 00 yrie Mexay IByMs
NEPECEeKarOIUMUCS XOpAAaMHU U 00 yTiie MEXIy ABYMS CEKYIIMMH, BBIXOSAIIUMU U3
OJHOM TOYKHU. PaBEHCTBO NMPOU3BENECHUIN OTPE3KOB ABYX MEPECEKAIOIINUXCS XOP.
PaBeHCTBO KBajjpaTa KacaTeJibHON MPOU3BEACHUIO CEKYIIEH HA €€ BHEIIHIOIO YaCTh.

12. CBOMCTBO YETHIPEXYTOJbHUKA, BIUCAHHOTO B OKPYKHOCTh. CBOWCTBO
YETBIPEXYTOJIBHUKA, OITMCAHHOTO OKOJIO OKPYKHOCTH.

13. Teopema 00 OKpYXHOCTH, BIIUCAHHOH B TpeyrodbHUK. Teopema 00 OKpy>KHOCTH,
ONMCAHHOM OKOJIO TPEYTOJIbHUKA.

14. TeopeMbl CHHYCOB 1 KOCUHYCOB JIs1 TPEYT OJIbHUKA.

15. TeopeMa 0 cymMMe BHYTPEHHHUX YIIIOB BBITYKJIOTO MHOTOYTOJIbHUKA.

16. Ilpu3naku napamnenorpamma. CBoiicTBa napajienorpamma.

17. CBolicTBa cpeaHEN JUHUM TPANCIUH.

18. ®opmyna Uit BBIYMCIEHUS PACCTOSIHUS MEKIY ABYMsI TOUKaMHU Ha KOOPJUHATHON
IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

19. TeopeMsl 0 napauIeabHBIX IPSIMBIX B TpocTpaHcTBe. [IpU3Hak napamienabHOCTH MpsIMO
Y TIOCKOCTH. [Ipr3HaKk nmapamiebHOCTH TIIOCKOCTEMH.

20. [Ipu3Hak nepneHuKyIIPHOCTH IpsMOi U mockocTh. Teopema 06 oOriem
NEPIEHIUKYIIAPE K ABYM CKpELIMBAIOIIMMCS NPSAMBIM. [Ipr3HaK nepneHIuKynsapHOCTH
mrockocreil. Teopema 0 Tpex NnepreHIuKyIsipax.

*x

I11. TpeOoBaHUA K MOCTYyNAKOIIEMY
Ha sk3amene no mamemamuxe nocmynaiomuﬁ 00J1HCEH ymenib.

1. BbIMONHATH (0€3 KaNbKYJIATOpa) NEHCTBUS HAJ YUCIAMU U YMCIOBBIMU BBIPAKCHHUSIMU;
npeoOpa3oBEIBaTh OYKBEHHBIC BHIPAKEHUS; IIPOU3BOAMTE ONEPALIMU HAJl BEKTOPAMHU
(CJ'IO)KGHI/IG, YMHOKCHUC HA YHUCJIO, CKAJIIAPHOC HpOI/I3Be,Z[€HI/I€); MNEpeBOAUTH OJHU CANHUIIbL
U3MEPEHUS BEJIMYHH B IPYTHE;

2. CpaBHUBATh YMCJIA U HAXOJUTh UX MPUOIMHKCHHBIC 3HAYCHUSI (0€3 KaTbKYISTOpa);
JOKa3bIBaTh TOXK/IECTBA U HEPABEHCTBA /Il OYKBEHHBIX BBIPAKCHU;

3. pemarb ypaBHEHHS, HEPABEHCTBA, CHCTEMBI (B TOM YHCJIE C TIapaMeTpaMu) M HUCCIIEI0BATh X
pelIeHNUS;

4. wccnenoBath GYHKINU; CTPOUTH Tpaduke QYHKIMIA 1 MHOKECTBA TOYEK Ha KOOPMHATHON
IMJIOCKOCTH, 3aJaHHBIC YPABHCHUAMU U HCPABCHCTBAMU

5. m300paxkaTh reoMeTpruUecKkre GUTYPHI HA YEPTEXKE; ACTaTh JOMOIHUTEIbHBIC IIOCTPOCHUS;
CTPOUTH CEUCHHSI; UCCIIEI0BATh B3aUMHOE PACIIOIOKEeHUE (PUTyp; MIPUMEHATH PU3HAKU
paBeHCTBA, MOA00Us (HUTYp U UX TMPUHAIICKHOCTH K TOMY HIIH HHOMY BUJLY;



10.

11.

M0JIb30BAThCSl CBOMCTBAMH YHCEN, BEKTOPOB, (DYHKIMN U UX TPapHUKOB, CBOUCTBAMH
apupMeTUIECKON U TEOMETPUUIECKON TTPOTPECCHIA;

YMETb pelIaTh NPOCTENIINE 3aJa4H Ha KJIACCUUECKYIO0 BEPOATHOCTb, IPUMEHSIS IPU
HEO0OXOAMMOCTH KOMOMHATOPHBIE COOOpaKEHUSI.

MI0JIb30BAThCSl CBOMCTBAMH I'€OMETPUUECKUX (PUTYD, UX XapaKTEPHBIX TOUEK, JIMHUHI 1
yacTei, CBOMCTBaMH PaBEHCTBA, MOA00MS M B3aUMHOTO PACcMoJIoKeHUs! GUryp;
M0JIb30BAThCSl COOTHOILEHUSIMH U (POPMYIIaMH, COICPKAIIMMHU MOIYJIH, CTETIEHH, KOPHHU,
norapuMuuecKre, TPUTOHOMETPUYECKUE BBIPAXKECHUS, BETMUMUHBI YTJIOB, UTMHBI, TUTOIIAH,
00BEMBI;

COCTaBJISITh YPABHEHM S, HEPABEHCTBA U HAXOAUTh 3HAUYCHHUSI BEJIMUNH, UCXO/S U3 YCIOBHS
3a/1a4i;

u3Jarath U opOpPMIIAThH pelieHUE JIOTUYECKU MPAaBUIILHO, TTOJIHO U MOCIIEA0BATENbHO, C
HEOOXOIMMBIMU TOSICHEHUSIMU.

[Ipencenarenb npeaMeTHON KOMUCCUU
10 MaTeMaTUKeE Knuummont H.D.



