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IIporpaMma BCTyNMTENBHOTO HCIBITaHWs NPOQUILHON HANMpPaBIEHHOCTH
(38.03.04 T'ocymapcTBeHHOe M MyHWLWMIAIBLHOE YIpaBieHWe) mo MaremaTuke
chopMUpOBaHA Ha OCHOBE OOpa30BaTENBHBIX IPOrPaMM OCHOBHOTO OBIIEro,
CpeZHero o01ero 06pa3oBaHys U CPeIHEro NpoheCCHOHAIBHOrO 06pa30BaHMSL.

BerynurenbHele ucnbiTaHus 1o MaTeMaTHKe MPOBOAATCS IO MaTepuaiaM,

pa3paboTaHHBEIM NPEAMETHO SK3aMeHALMOHHOM KOMUCCHEH B hopMe TecTa.

I. OcHOoBHBIE MOHATHS

1. Harypanenele uucna. J[enumocthb. IIpOCTHIE M COCTaBHEIE YHMCIA.
HauGonpimmii o0muii nenutens 1 HauMeHbIIee obIIee KPaTHOE.

2. Ilensle, palMoHalbHEIE U AEHCTBUTENbHBIE YHCa. [IPOIEHTEI. Moayns
YKCyIa, CTENEHb, KOPEeHb, apupMeTHdecKuil KopeHs, JorapudM. CHHYC, KOCHHYC,
TAQHI'€HC, KOTaHIeHC uMciaa (yriaa). ApPKCHHYC, apKKOCHHYC, apKTaHIEHC,
apKKOTaHI'€HC YHCIIa.

3. UucnoBsle 1 OyKBEeHHBIE BhIpaXKeHUs. PaBeHCTBa U TOXIECTBA.

4. @ynkuus, ee o0nacTb OmpeneeHus U 00acTh 3HaueHud. Bo3pacranue,
yObIBaHMe, IePUOAUIHOCTE, YeTHOCTh, HEUETHOCTh. Hanboblliee 1 HaMeHbIIee
3HadeHus QyHkimu. ['padux pyHKImm.

5. JIvuHeliHas, KBaApaTH4Has, CTEIIEHHAs, IOKa3aTelnbHas, JorapupMudeckas,
TPUTOHOMETpPUYECKHE PYHKITUH.

6. VYpaBHeHHe, HepaBeHCTBa, CHCTeMa. PemieHus (KOpPHH) ypaBHEHHs,
HEPaBEHCTBA, CUCTEMBI. PABHOCHUIIBHOCTS.

7. ApudmeTrueckast ¥ reoMeTpUdIecKas MPOrPeCcCuH.

8. Ilpsimast Ha miockocTu. Jlyd, oTpe3ok, iomaHasi, yrod.

9. Tpeyronbauk. Menuana, 6uccekTprca, BHICOTA.

10.BoImykJbrii MHOI'OyTOJIbHUK. KBagpar, IIPSIMOYTOJIBHUK,
napajuiesniorpaMmmM, pom06, Tpamnenus. I IpaBuiIbHBIN MHOTOYTOJBHUK. [[HaroHas.

11. OxpyxHOCTh U Kpyr. Pamuyc, xopna, tuameTp, KacaTellbHas, CEKYIIas.
Jlyra okpy>XHOCTH U KpyTroBoii ceKTop. LIeHTpaiibHEbIil ¥ BIIMCAHHbIE YIILL.

12. TIpsiMast ¥ TIOCKOCTH B MPOCTpaHCTBE. [IByrpaHHbIHA yTodl.



13. Muororparnuk. Ky6, napanenenumnen, npusMa, IupaMuza.

14. Ifunuuap, KoHyC, mWap, chepa.

15. PaBeHcTBO M noo6ue ¢puryp. CummeTpusl.

16.ITapannensHOCT U NEepIeHANKYISIPHOCTh  IMPAMBIX, IUIOCKOCTEH.
CxkperuBaromuecs mpsMble. YTOlX MeXIy NPSAMBIMH, IUIOCKOCTSMH, NpPSAMOH H
ILIOCKOCTBIO.

17. Kacanue. BrucanHele W OmnMCaHHBIE (UIYpHI HAa IIOCKOCTH ¥ B
npoctpascTBe. CeyeHne GUryphl MIOCKOCTRIO.

18. Bemuuuna yrna. JmuHa OTpe3ka, OKPYXHOCTH M AYTH OKPYKHOCTH.
ITnomans MHOrOyroiibHIKa, Kpyra U KpyroBoro cekropa. [omaas moBepXHOCTH U
00BeM MHOTOTpaHHUKA, [IWINHPA, KOHYCa, Iapa.

19. KoopnunatHas mnpsimas. YucinoBble mIpoMexyTku. JlexapToBEI

KOOpAMHATHI Ha IIOCKOCTH U B IPOCTPAHCTBE. BEKTOPHI.

I1. Conep:xanune TeopeTHYECKOH YaCTH IK3aMeHa

Aure0pa

1. Ilpuznaku nenumoctu Ha 2, 3, 5,9, 10, 11.

2. CBo¥icTBa YHCIIOBBIX HEPABEHCTB.

3. ®opMyIIBl COKPALIEHHOTO YMHOXEHHS.

4. CpoiicTBa NTMHENHONW QPYHKIIUYU U ee TpaduK.

5. @opMmynna KOpHEW KBaJpaTHOTO YpaBHEHUS. lTeopeMa O pa3lIOKEHUU
KBaJIpaTHOTO TpeXwWIeHa Ha JInHeHHbIe MHOXHTeNH. Teopema Buera.

6. CBoiicTBa KBaIipaTHIHON QYHKIUHU U ee TpaduK.

7. HepaBeHCTBO, CBs3bIBalOINee CcpeqHee apu(PMETHUECKOe U CpenHee
reoMeTpruecKoe AByX uucell. HepaBeHCTBO IUisi CyMMBI OBYX B3aUMHO OOpaTHBIX
YUCEN.

8. ®opMyIel O6IIero YieHa U CyMMBI N TIEPBBIX WIEHOB apu(MeTHdecKon
IIPOTPECCHUH.

9. ®opMynel 00IIEro 4YieHa ¥ CyMMBbI N MEPBBIX YWIEHOB I€OMETPUYECKOMN

TIPOTPECCHH.



10. CeolicTBa cTemeHel C HaTypaJIbHBIMHA M LEIBIMU ITOKA3aTEISIMU.
CaoiicTBa apudMeTHUYECKUX KOpHeW n-ii crteneHH. (CBOWCTBa CTelEHEH ¢
pPalOHAIBHBIMY ITOKa3aTEIISIMH.

11. CpoticTBa CTeTIEHHOH (YHKITUH C LIeTBIM ITOKa3aTelleM U ee rpadux.

12. CBoticTBa noKa3aTelIbHON (QYHKIIUHU U ee rpaduk.

13. OcHoBHOe NorapupmiIyeckoe ToxaecTBO. JlorapudMsl IpoU3BenCHUs,
cTerneHu, yacTHoro. @opmyna nepexoaa K HOBOMY OCHOBAaHHIO.

14. CpoiicTBa norapumudeckoii GyHKINK U ee rpaduK.

15. OcHOBHOe TpHUTOHOMeTpUYecKoe TOXAECTBO. COOTHOIIEHUS MEXKIY
TPHUTOHOMETPUUECKAMH (PYHKIUSIMH OJHOTO U TOrO Xe aprymMeHTa. Dopmyiist
TIPUBE/ICHNS, CIIO)KEHNS, IBOMHOIO U IOJIOBHHHOTO apryMeHTa, CYMMBI U Pa3HOCTH
TPUTOHOMETPUUECKUX (YHKIMHA. BBIpakeHHe TPUTOHOMETPUYECKUX (YyHKIUH
yepe3 TAaHIeHC MMOJIOBUHHOTO apryMeHTa. IIpeobpasoBanue npousBeieHUs] CHHYCOB
1 KOCHHYCOB B cymMy. [IpeoGpa3oBaHue BEIpaXeHUs axsinxX + bXcosx ¢ moMompo
BCIIOMOTaTeJIbHOTO apryMEeHTa.

16. ®OpMyIIEI PEIIEHHI TPOCTERIINX TPUTOHOMETPUYECKHX YPABHEHHH.

17. CBoiicTBa TPUIOHOMETPUYECKHMX (QYHKIUH 1 UX TPapUKH.

I'eomeTpus

1. TeopeMs! 0 mapajlIeIbHBIX MPSMBIX Ha INIOCKOCTH.

2. CBOMCTBa BEpTUKAIBHBIX ¥ CMEXHBIX YTITIOB.

3. CBoiicTBa paBHOOEAPEHHOI'0 TPEYTOJIBHUKA.

4. ITpu3Haky paBeHCTBA TPEYTOJBHUKOB.

5. TeopeMa 0 CyMMe BHYTPEHHHX YITIOB TpeyroibHuKa. TeopeMa o BHEIIHEM
yriie TpeyronbHuka. CBOMCTBA CPENHEN TUHUK TPEYTONbHUKA.

6. Teopema Daneca. [IpuzHaku ogo06us TPEYTrOILHUKOB.

7. TlpusHak¥ paBeHCTBA M IOAOOMsA NPAMOYIOJIBHBIX TPEYTOJBHUKOB.
[TponopIKOHATIBHOCTE OTPE3KOB B IIPSIMOYIOJIBHOM TpeyroibHuke. Teopema
[Tudaropa.

8. CBOWCTBO CEpeIVHHOr0 INEepHeHANKysipa K oTpe3Ky. CBOHCTBO

OMCCEeKTPHUCH! YIIIa.



9. TeopeMLI O IIepeceyeHuru MeIuaH, IEePEeCCUYCHUHU 6PICC€I(TpI/IC Hu

[IEPECEUEHUY BBICOT TPEYTOIbHUKA.

10. CBOWCTBO OTpe3KOB, Ha KOTOpBIE OMCCEKTPHCA TPEYrOJIbHHKA IEIHT
IIPOTUBOIIOJIOKHYIO CTOPOHY.

11. CBoiicTBO KacaTelbHONH K OKpPY)XHOCTH. PaBEHCTBO KacaTeIbHBIX,
IIPOBEJECHHBIX M3 OJHOM TOYKH K OKPYXHOCTHA. T€OopeMbl O BIHCAHHBIX yTJaX.
Teopema 06 yrie, o6pa3zoBaHHOM KacaTellbHOU U XOpaoi. TeopeMbl 006 yrite Mex Iy
ABYMsI IIEPECEKAIOLMMUCS XOpAaMH H 00 yriie MexAy IByMs CEeKyIIHMH,
BBEIXOJAIMMUA M3 ONHOW TOYKH. PaBEHCTBO NPOM3BENEHUA OTPE3KOB MBYX
nepecekalommxcss XopA. PaBeHCTBO KBajpaTa KacaTelbHOW ITPOU3BENECHUIO
CEKYyIIEH Ha €€ BHEIIHIOK YacTb.

12. CBOUCTBO UETHIPEXyroOJIbHUKA, BIMCAHHOIO B OKPYXHOCTb. CBOMCTBO
YEeTBIPEXYTOIbHUKA, OIIMCAHHOI'O OKOJIO OKPYXKHOCTH.

13. Teopema 06 OKpY>XHOCTH, BITMCAHHON B TpeyrojbHHK. Teopema 06
OKPY>KHOCTH, OTIMCAHHOW OKOJIO TPEYTOJIbHUKA.

14. TeopeMbl CHHYCOB ¥ KOCHHYCOB ISl TPEYTOJIbHHUKA.

15. Teopema 0 cymMmMe BHYTPEHHHX YTJIOB BBIIIYKJIOI0 MHOT'OYTOJIbHHKA.

16. ITpusnaku napamienorpaMma. CBokcTBa IapajljieiorpaMma.

17. CBolicTBa CpeHEH TMHUY TpallCLUu.

18. ®@opmyna s BBIYMCIEHUS PacCTOSHMS MEXAYy IByMs TOYKaMH Ha
KOOPJAWHATHOM TTOCKOCTH. Y paBHEHHE OKPY HOCTH.

19. Teopembl © mapaiebHBIX TNPAMBIX B IHpocTpaHcTBe. IIpm3nak
HapajieIbHOCTH PSMOM ¥ TUIOCKOCTH. I Tpru3HaKk napaneabHOCTH IIIOCKOCTEH.

20. TIpu3Hax NepHeHAUKYJIIPHOCTH NPsAMON M IuTockocTd. Teopema 06
o0IeM IEepIeHIUKYJIsIpe K [OBYM CKpelnuBaionmmMcs mnpsAMbeiM. [IpusHak

MEPIEHAUKYIIPHOCTH IUTocKocTel. Teopema o Tpex NeprIeHIUKYIIpax.

III. TpeGoBaHHs K NOCTyNAKOLIEMY

Ha sxzamene no mamemamuke nocmynaiowuii 00NHCEH YMEMb.



1. BEIMONHATE (6€3 KaNbKyJsiTopa) NEWCTBHA HaJ YUCIAMH M JIHCIOBBIMU
BBID&KEHHAMHM, IIpeoOpa3oBbIBaTh OyKBEHHbIE BBIPAXKEHHS; IPOM3BOIHUTH
ONCpallid HaJ BEKTOpaMH (CIOKEHHE, YMHOXCHHE Ha YHCIO, CKaIAPHOE
POU3BEAECHHE); IIEPEBOJUTH ONHU €IUHUIIBI U3MEPEHUS BEIMYUH B IPYIHE;

2. cpaBHMBaTh 4YHCIa M HaXOOUTh HMX MpHONMKEHHbIE 3HaueHus (6e3
KalbKyJIATOpa); JOKa3hlBaTh TOXAECTBA W HEPABEHCTBA Ui OyKBEHHBIX

BEIPaYKECHMUI;

3. pemiath ypaBHEHUs, HEPAaBEHCTBA, CUCTEMBI (B TOM YHCJIE C MapaMeTpaMu)
U UCCIIeJIOBATh UX PEIIEHUS;

4. uccrnenoBats (yHKLIUHU; CTPOUTH TpadUKU GYHKIMH U MHOXKECTBA TOYEK
Ha KOOPIMHATHOM INIOCKOCTH, 3a/laHHbIE YPaBHECHUAMU U HEPABEHCTBAMU;

5. wm3o0paxaTe reoMerpuueckue GUIypbl Ha  4YepTeXe; JellaTh
JOIOJIHUTEIIbHBIE IIOCTPOEHUS; CTPOUTH CEYECHHS; MCCIeI0BaTh B3aWMHOE
pacnosioxxeHue (Quryp; NpUMeHSTh NMPU3HAKU PaBeHCTBa, MOAOOHS Quryp u ux
IIPUHAIEXKHOCTH K TOMY WM UHOMY BHUY;

6. IOJIB30BaThCS CBOMCTBAMH YHCElN, BEKTOPOB, QYHKIMH U HUX IpadHUKOB,
CBOMCTBaMU apUPMETHUECKON U reOMETPUIECKOM IIPOrpecCHi;

7. TIONB30BaThCS CBOMCTBAMHU TeOMETPUYECKHX (UTYp, UX XapaKTEPHBIX
TOYEK, JIMHUA M YacTed, CBONCTBAMU paBEHCTBA, IOAOOMS U B3aWMHOTO
pacnosnoxeHus Gpuryp;

8. MONB30BaTHCS COOTHOILIEHUSMH M (POPMYJIaMH, COIEPKAITUMU MOIYJIH,
CTEeNeHH, KOPHH, JJorapupMudecKue, TPUrOHOMETpUIeCKUe BEIPpAXKEHUS, BETUIUHBI
YTJIOB, JJIMHBI, TUIOIIA, 00BEMBL;

9. cocTaBIATh ypaBHEHHs, HEpaBeHCTBA W HAXOAUTh 3HAUEHHS BEIWYHH,
WCXOJs U3 yCIIOBUS 3aa4H;

10. m3naratb ¥ OQOPMISATH pellleHHe JOTUYECKH IPaBHIIBHO, ITOJHO H
II0CJIEZIOBATENBHO, C HEOOXOAMMBIMHU MTOSICHEHUSIMH,

11. popMynrpoBaTh U TOKa3bIBATh YTBEPKACHUS ((HOPMYJIIBI, COOTHOILICHH]S,
TEOPEMBI, IIPU3HAKU, CBOMCTBA U T.II.), yKa3aHHbIE BO BTOPOM pa3iejie HaCcTOSIIeH

TIPOTPAMME;



12. ananusupoBath GOpMYIUPOBKH YTBEPKAESHUM U UX TOKA3aTEIbCTBA;

13. pemarp 3amayr Ha TOCTPOCHHE MHUPKYJIEM, JHMHEHKOW; HaXOIUTh

rCOMCTPHUYICCKHUEC MECTA TOYCK.

JlutepaTtypa

1. A6pymmuna K. P. Maremaruxka : yue6nuk 1 CIIO. — Caparos :
[TpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5.

2. Anexcees I'. B., Xonssun M. V. Bricias marematuka. Teopus u
npakTuka : yudebHoe mocobue mis CITO. — Caparos : Aii ITm Op Menua,
2019. — 236 c. — ISBN 978-5-4488-0253-9.

3. Boromonos H. B. Matemaruka. 3ajauu ¢ pelieHusIMU B 2 4. HacTe
1 : yueGHOe mocobue s CpeHero NpodecCHoHaNTbHOro 006pa3oBaHus. — 2-
e u3l., ucnp. u gorn. — Mocksa : MsparensctBo IOpaiit, 2022. — 439 ¢. —
(ITIpodeccuonansroe o6paszoBanue). — ISBN 978-5-534-09108-3.

4. Boromonos H. B. MareMartuka. 3aga4uu ¢ pemeHussMu B 2 4. Yacts
2 : yue6HOE mocobue Ijisi cpeHero npodecCHoHATBHOro 06pa3oBaHms. — 2-
e u3l., ucrp. 4 gomn. — MockBsa : H3naTen50TBo IOpaiit, 2022. — 320 c. —
(IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09135-9.

5. Beirogckuii M. S. CipaBO4HHK 110 3JIEMEHTapHON MaTe€MaTuKe. —
Mocksa : ACT, 2021. — 512 ¢. — ISBN 978-5-17-117726-3.

6. Kpemep H.III, Koucrautunoa O. TI., ®puaman M.
H. MareMaruka Ui KOJUIeDKel : ydeOHOoe Iocobue Ui CpeaHEro
npodeccuoHaNbHOTO 0o0pasoBanusa. — 10-e 34, mepepab. W Jom. —
Mocksa : Uznarenscteo IOpaiit, 2022. — 362 c. — (IIpodeccronansnoe

o6pasoBanue). — [SBN 978-5-534-15438-2.

KpuTepun onennBaHus 3HAHHH MOCTYNAIOMIHX

B CTYIIUTCIIBHEBIC HUCIIBITAaHUA IIPOBOOSATCS B (bopMe IIMCBMEHHOI'O

TECTUPOBAHH.

[TpomomKHUTENEHOCTD TECTHPOBAHUA — 90 MHHYT.



Ha sx3aMeHe NpemioXeHO IS BBIIOJHEHHS 17 TECTOBBIX 3alaHHM, W3
KOTOpBIX 14 3amanuii 6a30Boro ypoBHs, 3 3aJaHus yIriyOI€eHHOrO YPOBHs. 3a1aHus
0a30BOro ypoBH: OLICHUBAIOTCS B 5 0aJljioB, 3aaHus yIiyOJIeHHOro yposHa — 10
OaioB.

AbGuTypreHT MakCHUMaJIbHO MoXeT HabpaTh 100 Gamios.



