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1. O0mue moJ10KeHUs

OcHOBHas 11€J1b BCTYNUTEIBLHOTO UCIIBITAHUSI — OI[CHKA Ka4eCTBa MOATOTOBKU
NOCTYMAIOIIUX IO MPUKIAOHOU MamemMamuke 6 azpoduonozuuecKkom npoguie n
onpeereHue UHTEIIEKTYalIbHOT0, COLMAIBbHOTO, OOIIEKYIbTYPHOTO U KOMMYHU-
KaTUBHOTO YPOBHS Pa3BUTHUS JIUYHOCTU aOUTYpPUECHTA.

Ha sx3amene no npuxnadnoiu mamemamuxe 6 azpodouonocuiecKkom npo-
gune abumypuenm 0onxceH nposABUMsb YMEHUsL:
1. YMeTh BBINOJHATH BHIYUCICHHUSA U Pe00pa30oBaHMA.
1.1. BeimonHATh apudMeTHYECKUE IEHCTBUS, COYETas YCTHBIE M IHUCHMCHHBIC
MIPUEMBI; HAXOAUTh 3HAYEHHUS KOPHS HATypaJbHOW CTENEHHW, CTENEHU C paluo-
HaJIBHBIM TIOKa3aTeseM, Jiorapudma.
1.2. BblUHMCAATh 3HAYEHHS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUN, OCYLIECTBIISS He-
00X0/IMMbI€ TIOJICTAHOBKH M MPE0Opa30BaHMUS.
1.3. I[IpoBoAUTH 11O U3BECTHBIM (hOPMYJIaM U IIpaBHIIaM peoOpa3zoBaHus OyKBEHHBIX
BBIPQXECHUM, BKIIOYAIOUINX CTENEHU, paguKaibl, JOrapu@mbl U TPUTOHOMETpHYE-
ckue PyHKIUH.
2. YMeThb pemiaTh YpaBHEHHUS U HEPABEHCTBA.
2.1. PemaTp panmoHaIbHbIE, HPPALIMOHAIIBHBIE, I0Ka3aTEIbHbIE, TPUTOHOMETPHUYE-
CKHUE U JIOTapU(PMUUECKHE YPABHEHUS, UX CUCTEMBI.
2.2. Pemars ypaBHEHUs, NMPOCTEUIINE CHCTEMBl YPAaBHEHUMW, WCIIOJIb3Yysl CBOMCTBA
(YyHKUMN U UX TPaQUKOB; UCIOIb30BATH JIJIsl MPUOIMKEHHOTO PEIIEHUS] ypaBHEHUI
Y HEPABEHCTB IrpaUUeCcKuil METOI.
2.3. Pematp pannoHanbHble, MOKa3aTeIbHbIE U JOTapu(PMUUYECKUE HEPABEHCTBA, X
CUCTEMBI.
3. YMeTh BBINIOJIHATH AeHCTBHSA ¢ PyHKUMAMH.
3.1. OnpenensaTe 3HaUeHUE (PYHKUUU O 3HAYECHHIO apryMEHTa MpU Pa3IudHbIX
croco0ax 3afaHusi (GyHKIHUU;, OMUCHIBATH TO TrpaduKy MOBEIACHHUE M CBOWMCTBA
GbyHKIIMY, HAXOAUTH 1O rpaduky GYHKIMHA HauOOJIbIlIee ¥ HAUMEHbIIIEEe 3HAUCHUS;
CTPOUTH TpaPUKU N3YYECHHBIX (DYHKIIHIA.
3.2. Beluucnath Npou3BOJHbIE U IEPBOOOPA3HBIEC AIEMEHTAPHBIX (PYHKIIMA.
3.3. UccnenoBath B MpOCTEHIIMX clydasiX (PYHKIIMM Ha MOHOTOHHOCTb, HAXOJHTH
HanOoJIbIIICe M HAUMEHBIIICE 3HAUYCHUS (PyHKITUH.
4. YMeTh BBINOJHATH ACHCTBUA C reOMeTpUYeCKUMH (urypamm, KOOpaAMHAa-
TaMHU M BEKTOPaMHU.
4.1. Pemiath miiaHUMETpUYECKUE 3a7a4l Ha HAXOXKICHUE T€OMETPUUYECKUX BETMUMH
(1y1MH, YTIIOB, IJIOMIAACH).
4.2. Pemath mpocTeline CTepeoOMETPUUYECKHUE 3a/ladyl Ha HaXOXJACHHE T€OMETpPHU-
YECKUX BEJIMYUH (JJIMH, YTJIO0B, IUJIOLAAEH, 00bEMOB); UCIIONIb30BATh MPU PEIICHUN
CTEPEOMETPUYECKHUX 3a/a4 INTAHUMETpUUYeCcKre (HaKThl U METO/IBI.
4.3. Onpenenarb KOOPAUHATHI TOYKHU; MPOBOAUTH OMEpPAIMU HaJ BEKTOPAaMH, BbI-
YUCJISITh JIMHY U KOOPAMHATBI BEKTOPA, YTOJI MEXAY BEKTOPaMHU
S. YMeTh cTpouTh M HCC/IeA0BATH NPOCTEHIINe MATEMAaTHYECKHEe MOJECJIN.
5.1. MoaenupoBath peaibHble CUTYallud a2poduoiocuiecko2o npoghuia Ha s3bike
anreOphl, COCTaBIATh YPAaBHEHUS! U HEPABEHCTBA IO YCIOBHIO 3a/1a4H; UCCIEIOBATh
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IOCTPOEHHBIE MOJIENN C UCIIOJIB30BAHKUEM alapara ajreOphl.

5.2. MoaennpoBaTh peajbHbIE CUTYalluu azpoouoio2udeckozo npoguia Ha s3bIKe
IrE€OMETPUH, HUCCIEA0BATh IOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I€OMETpHYE-
CKUX NOHSATHUH U TEOpEM, ammapara ajreOpbl; peuiarb NpakKTUYECKUE 3a/adyM, CBS-
3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIMUYNH.

5.3. IIpoBoauTh MOKa3aTeabHBIE PACCYXAECHUS IpPHU PELICHUH 3a/ay, OLEHUBATh
JIOTUYECKYIO ITPABWIBHOCTB PACCYKICHHUM, PACIIO3HABATH JJOTHYECKN HEKOPPEKTHBIE
pacCyKIeHUs.

6. YMerp MCIOJIB30BATH NPUOOpPETEHHBbIC 3HAHUA U YMEHUS B NMPAKTHYECKOMN
AEATEJbHOCTH M IOBCEAHEBHOM KU3HU.

6.1. AHanm3upoBaTh peasbHbIC YUCIOBBIE JaHHBIC, HH()OPMAIIMIO CTATUCTUYECKOTO
XapaKTepa; OCYLIECTBISATh MPAKTUYECKHUE pAcUeThl MO (opMysam; MOJIb30BAThCS
OLIEHKOW W MPUKUIKON MIPU MPAKTUYECKUX pacyeTax.

6.2. OnuceIBaTh C MOMOIIBI0 (YHKIUH pa3IUdHbIC peabHbIC 3aBUCUMOCTU MEXIY
BEJIMUYMHAMU U UHTEPIPETUPOBATh MX TpaUKH; HU3BIEKaTh MHPOPMAIUIO, Mpe-
CTaBJICHHYIO B TaOJuIlax, Ha [uarpaMmmax, rpaguxax

6.3. Pemats NnpuKiIazHble 3aJa4d, B TOM YUCIE aZpoOUON02UYECKO20 npoduns,
COLIMAJIbHO-9KOHOMUYECKOT0, (PU3MUYECKOr0 XapakTepa, Ha HauOOJIbIIME U Hau-
MEHBIINE 3HAYCHHUsI, HA HAX0XKIEHNUE CKOPOCTU U YCKOPEHHUS.

2. Coaep:xkaHue mNporpaMmbl
1. Anreopa.
1.1. Yucna, kopHu u cmenenu.
1.1.1. Lenble uncna.
1.1.2. Crenens ¢ HaTypaJIbHBIM MOKA3aTEIEM.
1.1.3. JIpo6u, npolLeHThl, paliuoHaIbHbIE YHCIIA.
1.1.4. Crenens ¢ 1enbIM NOKa3aTeNIEM.
1.1.5. Kopensb crenenu N > 1 1 ero cBOMCTRBA.
1.1.6. Crenens ¢ palimoHaIbHBIM MTOKA3aTENEM U €€ CBOMCTBA.
1.1.7. CBoiicTBa CTENEHU C IEUCTBUTEIbHBIM ITOKA3aTEIIEM.
1.2. OcHnosvl mpuecorHomempuu.
1.2.1. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC TPOU3BOJILHOIO YIJIA.
1.2.2. Pagnannas Mepa yria.
1.2.3. CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC YUCJIA.
1.2.4. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA.
1.2.5. ®opmynsl npUBEAEHUS.
1.2.6. CuHyc, KOCHHYC U TAHT€HC CYMMBI M pPa3HOCTH ABYX YIJIOB.
1.2.7. CuHyC 1 KOCHHYC JIBOMHOTIO yrIJa.
1.3. Jloeapughmur.
1.3.1. Jlorapudm yucna.
1.3.2. Jlorapudm npousBeaeHusi, 4aCTHOTO, CTCTICHH.
1.3.3. JlecATUYHBIN U HATYyPATBHBIN JIOTapU(PMBI, YUCIIO e.
1.4. Ilpeobpaszosanus evipadiceHull.
1.4.1. IlpeoOpazoBaHus BEIpAXKEHH, BKIIIOYAIOLIUX apU(PMETHUECKUE OTIePaAIIH.



1.4.2. IlpeoOpa3oBaHusi BeIpAXXEHUM, BKIIOYAIOUIUX OMEPAlUI0 BO3BEACHUS B CTe-
IICHb.

1.4.3. [IpeoOpazoBaHust BRIpaKEHUH, BKIIOUYAIOIIUX KOPHU HATYPAJIILHON CTEIEHHU.
1.4.4. IIpeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUM.

1.4.5. [IpeoOpa3zoBaHue BbIpaXEHU, BKIIOYAIOLIUX OIMEpaIUio JorapupMupoBaHusl.
1.4.6. Monynb (abcosroTHas BEJIMYMHA) YHCTIA.

2. YpaBHeHHsI M1 HEPaBeHCTBA.

2.1. Ypasenenus.

2.1.1. KBaapaTtHble ypaBHEHUA.

2.1.2. PannoHasIbHBIE YPABHEHMS.

2.1.3. UppaumonanbHble ypaBHEHUS.

2.1.4. TpuroHOMeTpUYECKUE YPABHEHNS.

2.1.5. Iloka3aTenpHbIE ypaBHEHHS.

2.1.6. JlorapudmMuueckre ypaBHEHHUS.

2.1.7. PaBHOCWJIBHOCTbh YPaBHEHU, CHCTEM YPaBHEHHUM.

2.1.8. IIpocreiimme cucTeMbl ypaBHEHUM C IBYMsI HEU3BECTHBIMMU.

2.1.9. OcHoBHbIE TIPUEMBI PEIICHUs] CUCTEM ypaBHEHUM: MOJCTaHOBKA, aireopau-
YECKOE CIIOKEHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX.

2.1.10. Ucnionb3oBanue CBOMCTB U IrpadukoB GyHKIUNA MIPU PEIICHUN YPaBHEHUM.
2.1.11. N300paxkeHre Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIICHHUI ypaBHeE-
HUM C ABYMsI IEPEMEHHBIMU U UX CHCTEM.

2.1.12. IlpumeHeHrEe MAaTEMATHYECKUX METOHOB JUISl PELICHUS COAEPIKATEIBHBIX
3a/lay U3 Pa3IMYHbIX O0JacTel HayKu W MpakTUKU. MHTepnperauus pe3ynbrara,
YYET pealIbHbIX OTPAHUYCHUMN.

2.2. Hepasencmaa.

2.2.1. KBagpaTHble HEpABEHCTBA.

2.2.2. PauoHaJIbHbIE HEPABEHCTBRA.

2.2.3. IToka3aTenpHbIE HEPABEHCTBA.

2.2.4. JlorapudMuueckre HepaBeHCTBRA.

2.2.5. CucTteMbl JIMHENHBIX HEPABEHCTB.

2.2.6. CucTtemMbl HEPABEHCTB C OJIHOM MTEPEMEHHOM.

2.2.7. PaBHOCWJIBHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB.

2.2.8. Ucnonp3oBaHue CBOMCTB U rpauKOB (DYHKIIMI MPU PEIIEHUH HEPABEHCTB.
2.2.9. MeToa MHTEpPBAJIOB.

2.2.10. N300paxkeHne Ha KOOPJMHATHOM IUTIOCKOCTH MHOXECTBA pEIIEHUN Hepa-
BEHCTB C JIByMS IEPEMEHHBIMHU U UX CUCTEM.

3. ®yHKUHUH.

3.1. Onpeoenenue u epagpux ynkyuu.

3.1.1. ®ynkuus, o0aacTh onpeaeneHus GyHKIUU.

3.1.2. MHOXeCTBO 3HAYCHUI (PYHKITHU.

3.1.3. I'paduk dbynkuuu. [Ipumepsl GyHKIIHMOHATBEHBIX 3aBUCUMOCTEH B PEAIbHBIX
Ipoleccax u sIBJICHUSX.

3.1.4. O6patnas @ynkuus. ['paduk odpaTHON HyHKIIUU.

3.1.5. TlpeobpazoBanusi rpaduKoB: MapauIeTbHBIN MEPEHOC, CUMMETPUS OTHOCH-
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TEIBHO OCEN KOOpIUHAT.

3.2. Dnemenmapnoe ucciedos8arue QyHKYutl.

3.2.1. MoHotoHHOCTh QyHKIIMU. [IpoMeKyTKH BO3pacTaHus U yObIBaHMUS.

3.2.2. YéTHOCTb U HEUETHOCTH (PYHKIIUH.

3.2.3. IlepuoaA4HOCTD (PYHKIIHH.

3.2.4. OrpaH4eHHOCTh (HYHKIIHUH.

3.2.5. Touku 3xcTpeMyma (JOKaIbHOTO MAKCUMyMa U MUHUMYMa) QyHKITUH.

3.2.6. HaunOounpiiee 1 HauMeHbIIIee 3HAUYCHUS (PYHKITHH.

3.3. Ocnosnvie snemenmapmvie yHKYUU.

3.3.1. Jluneitnas ¢pynkms, e€ rpaduk.

3.3.2. ®OyHKMs, ONUCHIBAIONIAS OOPATHYIO MPOMOPIHUOHATIBLHYIO 3aBUCUMOCTD, €&
rpaduk.

3.3.3. KBagpatuunas ¢pyHkuus, €€ rpaduxk.

3.3.4. Crenennas GyHKIHUS C HATYpaJbHBIM TTOKa3zareneM, e€ rpaduxk.

3.3.5. Tpuronomerpuueckue pyHKINU, UX TPpaUKH.

3.3.6. [lokazatenbHas ¢pyHKIUA, €€ rpaduk.

3.3.7. Jlorapudmuueckas pyHkius, e€ rpaduxk.

4. HayaJjia MaTeMaTH4€CKOI0 aHAJIN3A.

4.1. Ilpouzsoouas.

4.1.1. IlonsaTHe 0 NPOU3BOJHON (PYHKIIUU, TEOMETPUUECKUIN CMBICI TPOU3BOTHOM.
4.1.2. ®U3NYECKUN CMBICI MPOU3BOJHONW, HAXOXKICHUE CKOPOCTH ISl MpOLEcca,
3a1aHHOTO (hOPMYJIOM WK TpadUKOM.

4.1.3. YpaBHeHUE KacaTelbHOU K rpa@uKy QyHKLIHU.

4.1.4. ITpou3BoHbIE CyMMBI, pA3HOCTH, TIPOU3BEACHUS, YACTHOTO.

4.1.5. IIpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH.

4.1.6. Bropas npousBoaHas U €€ PU3NYECKUI CMBICI.

4.2. Uccneoosanue ¢hynxyuii.

4.2.1. llpumeHeHne TPOU3BOJAHON K MCCIIEAOBAHUIO (DYHKIIMI U MOCTPOCHHUIO Tpa-
(puKOB.

4.2.2. Tlpumepsl UCMIOJIB30BAHUS MPOU3BOAHOMN Il HAXOXKICHUSI HAWIYYIIETO pe-
HIEHUS B NPUKIAIHBIX 3aJadyax azpoouonozuyecko2o npoguis, B COUUAIb-
HO-3KOHOMUYECKHX 3aJ1ayax.

4.3. Ilepsoobpazuas u unmezpai.

4.3.1. IlepBooOpa3Hbie AIeMEHTapHbBIX PYHKIUH.

4.3.2. IlpumMepsl IpUMEHEHUsI UHTErpaja B (PU3UKE U F€OMETPUM, B MPHUKIIATHBIX
3a71a4ax azpoouonozudeckozo npoguns.

5. I'eomerpus.

5.1. Ilnanumempus.

5.1.1. TpeyronpHUK.

5.1.2. IlapannenorpamMmm, IpsMOYTOJILHUK, pOMO, KBaIparT.

5.1.3. Tpanenus.

5.1.4. OKpy>XHOCTb U KPYT.

5.1.5. OKpyXHOCTb, BOUCAHHAsI B TPEYTOJbHUK, U OKPYKHOCTb, OIMCAHHAs OKOJIO
TPEYrOJIbHUKA.



5.1.6. MHOroyronsHuk. CymMMa yriioB BBITYKJIOTO MHOTOYTOJIbHUKA.

5.1.7. IlpaBunpHBIE MHOTOYTOJIbHUKHU. BrnmcaHHas OKpPYKHOCTb M ONMCAHHAas OK-
PY>KHOCTb IPaBUIILHOI'O MHOTOYTOJIbHUKA.

5.2. IIpamvie u nrockocmu 8 npocmpancmee.

5.2.1. Ilepecekaromuecs, NapaJyIEIbHbIE U CKPEIIUBAIOIINECS MPSAMbIC; IEPHIEHIN-
KYJSIPHOCTB IPSIMBIX.

5.2.2. IlapaiienbHOCTh MPAMOM U TNIOCKOCTH, IMTPU3HAKU U CBOMCTBA.

5.2.3. IlapaynenpsHOCTD IIIOCKOCTEN, MPU3HAKU U CBOMCTBA.

5.2.4. TlepnieHIUKYJASAPHOCTh MPSIMOM M IUIOCKOCTH, NMPU3HAKUA M CBOWCTBA; MeEp-
MEHIUKYJISIP U HAKJIOHHAS; TeopeMa O TPEX MEePHEHANKYIIAPax.

5.2.5. IlepnieHAUKYJISIPHOCTD IUIOCKOCTEN, MPU3HAKHA U CBOMCTBA.

5.2.6. [TapamrensHOE MpoekTUpoBanue. M300pakeHre mpoCTpaHCTBEHHBIX UTYD.
5.3. Mroeoepannuxu.

5.3.1. Ilpusma, e€ ocHoBaHUs, OOKOBbIE pEOpa, BBICOTA, OOKOBAsl MOBEPXHOCTB;
npsiMasi Ipu3Ma; NpaBUIbHAS MPU3Ma.

5.3.2. llapannenenunen; Ky0; cCHMMETpUU B KyOe, B TapaJlieIeUIIE/IE.

5.3.3. Ilupamua, e€ ocHoBaHuE, OOKOBBIE pEOpa, BhICOTA, OOKOBasi MOBEPXHOCTD;
TpeyrojbHas NUpamMuaa; MpaBUibHAS TUPaMU/IA.

5.3.4. Ceuenus ky0a, IpU3Mbl, MTUPAMU/IBI.

5.3.5. IlpexacraBieHne 0 MpPaBUWIbHBIX MHOTOTPaHHUKAX (TETpasap, KyO, OKTa’Jp,
JOJICKAdIp U UKOCAdIP).

5.4. Tena u nosepxnocmu epawyeHusi.

5.4.1. Hunuuap. OcHOBaHuUE, BhICOTA, OOKOBasi MOBEPXHOCTh, OOpasyroIias, pas-
BEPTKA.

5.4.2. Konyc. OcHoBaHue, BbICOTa, 00KOBask MIOBEPXHOCTh, 00pasyroias, pa3BépTka.
5.4.3. lllap u cdepa, ux ceueHusl.

5.5. H3zmepenue ceomempudeckux euUyUH.

5.5.1. Bearnuuna yria, rpajgycHas Mepa yriia, COOTBETCTBUE MEXKy BEJIMUMHOMN yria
Y JUIMHOU IyTH OKPY>KHOCTH.

5.5.2. Yroa Mexay npsiMbIMU B IPOCTPAHCTBE, YTOJI MEXKAY MPSIMOM U MIIOCKOCTHIO,
YTOJI MEXK]Ty TNIOCKOCTSIMH.

5.5.3. InuHa oTpe3ka, JIOMaHOW, OKPY>KHOCTH; IEPUMETP MHOTOYTOJIbHUKA.

5.5.4. PaccTostHUE OT TOYKH JI0 IPSIMOM, OT TOYKH 10 IJIOCKOCTH; PACCTOSTHUE MEXKITY
napajijieibHbIMU M CKPEUIUMBAIOIIUMHUCS TPSAMBIMHU; PACCTOSIHHME MEXAY Mapali-
JIENbHBIMU TIOCKOCTSIMHU.

5.5.5. IInomaap TpeyroJbHUKA, apaJUIeIOrpamMMa, TPareuu, Kpyra, CEKTopa.
5.5.6. [nomaab MOBEpXHOCTH KOHYCA, IIUIUHIIPA, CHEPHI.

5.5.7. O6bEM KkyOa, MPSIMOYTOJILHOTO TMapajuiesienuIe/a, MMPpaMUuibl, IPU3MBI, IT1-
JUHAPA, KOHYyCa, 11apa.

5.6. Koopounamol u 6exmopul.

5.6.1. KoopauHatel Ha TIpsIMOM, JE€KapTOBBI KOOPJMHATHI HA TIJIOCKOCTH U B TIPO-
CTPAHCTBE.

5.6.2. ®opmyna pacCTOSHUSA MEXIY IByMsl TOUKaMU; ypaBHEHUE CHEPHI.

5.6.3. BexTop, MOIyNib BEKTOpA, PABEHCTBO BEKTOPOB; CIOKEHHE BEKTOPOB U YM-
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HOKEHHE BEKTOpa Ha YHCIIO.

5.6.4. KomnuneapHble BeKTOphl. Pa3noxeHue BeKkTopa Mo JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

5.6.5. Kommianapusie BeKTOpbI. PaznoskeHue no TpéM HEKOMIUTAHAPHBIM BEKTOpaM.
5.6.6. KoopauHaThl BEKTOpa; CKaJIsPHOE MPOU3BEICHUE BEKTOPOB; YIOJl MEXKIY
BEKTOpaMH.

6. D1eMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUH BEPOSITHOCTEIA.

6.1. Dnemenmol KOMOUHAMOPUKUL.

6.1.1. IToouepenHbIif U OTHOBPEMEHHBII BHIOOP.

6.1.2. ®opmybl UKcaa coueTaHUM U epecTaHoBoK. bunom HeroToHa.

6.2. Dnemenmvl cmamucmuxu.

6.2.1. TabmmuHoe 1 rpaduIecKoe MPeCTaBICHUE TaHHBIX.

6.2.2. UncnoBble XapaKTEPUCTHKH PSATOB TAHHBIX.

6.3. Dnemenmvl meopuu 6epoAmMHOCMeE.

6.3.1. BeposiTHOCTH COOBITHIA.

6.3.2. IIpumMepsl UCTIOJIB30BAHUSI BEPOATHOCTEH U CTATHUCTUKHU IMPHU PEIICHUU MPHU-
KJIQJIHBIX 3a]1a4, B TOM YHCJIE A2poouono2uieckozo npoguns.

3. CTpyKTypa 3K3aMeHa

CrpykTypa OuieTa 1O MPUKIAOHOU Mamemamuke 6 azpoduoioZuidecKkom
npoghune cooTBeTCTBYET CTpyKType Bapruanta KM (KOHTpOIBHO-U3MEPUTETBHBIX
MaTepHaJIOB) €MHOTO TOCYIapCTBEHHOTO SK3aMEHa 10 MaTeMaThKe. JK3aMeHallr-
OHHas paboTa MO COJEPKAHHIO, YPOBHIO CIOXHOCTH M OIICHHUBAHUIO TOJHOCTHIO
COOTBETCTBYET MpodmibHOMY ypoBHIO EI'D mo matemartuke ¢ yuétoM azpoduono-
2uuecKkoz20 npoguns.

DK3aMeHalMOHHas padoTa COCTOUT U3 JBYX YaCTeH, BKIIOUYAOMUX B ceOst 18
3amanuii. Yacte 1 coctout u3 11 3amanHuii ¢ KpaTKUM OTBETOM 0a30BOTO M TOBBI-
[IEHHOTO YPOBHEW CIOKHOCTU. HacTh 2 colep uT 7 3aJaHuil C Pa3BEPHYTHIM OT-
BETOM IOBBIIIIEHHOTO ¥ BEICOKOTO YPOBHSI CJI0KHOCTH.

OTtBeTnl Kk 3aganusamM 1-11 3anuceiBatoTCs B BUE 1I€JIOT0 YKCIIAa WJIM KOHEU-
HOM necatuuHoi apoou. Hampumep, Ne 6: — 0,8; Nel12: 22,

[Tpu BeImoNMHEeHUU 3aganumii 12-18 Tpebyercs 3anucaTh MOJHOE peleHue U
OTBeT.

Hwuxe nano coaepkanue Kaxa0ro 3aaaHusl.

3apnanmne Nel — mpocreiiie ypaBHEHUS 0a30BOTO YPOBHS CJIOKHOCTH (JTHU-
HEeWHbIe, KBaJpaTHbIE, KyOW4YecKue, ToKa3aTeabHbIe, JorapuMUIECKUe, TPUTOHO-
METPUYECKUE).

3aganme Ne2 — 3anaua azpoouonozuueckozo npoghuna 1o TEOPUN BEPOST-
HOCTE# 6a30BOTO YPOBHS CIIOKHOCTH.

3ananne Ned — TuraHuMeTpuueckas 3amada 0a30BOTO YPOBHS CIOXKHO-
CTU(TPEYTrOIbHUKH, MapalyIeiorpaMMbl, TPaINelUd, LEHTPAIbHbIE W BIMCAHHBIE
yIJIbl, KacaTellbHasl, XOp/ia, CEKYIasl, BHUCAHHbIE U OMUCAHHBIE OKPY>KHOCTH).



3ananmne Ned — BpruMciieHUs M IpeoOpa3oBaHus 0A30BOT0 YPOBHSI CIOMXKHO-
cTU(TIpeoOpa3oBaHusl YUCIOBBIX U OYKBEHHBIX BBIPAKEHUU — PallMOHATIBHBIX U UP-
palMOHAIBHBIX, TPOOHBIX, CTENIEHHBIX, TOTaPUPMUUYECKUX, TPUTOHOMETPUUECKHUX ).

3apanme NeS — crepeoMerpuueckas 3aa4a 6a30BOTr0 ypOBHS CJI0KHOCTHU(KYO,
napaJijiesienune1, COCTaBHbIE MHOTOTpaHHUKHU, MpU3Ma, TUpamMuia, IWIMH]IP, KOHYC,
map, oA MOBEPXHOCTEH, 00bEMBI).

3amanue Ne6 — 3agada 0a30BOTO YpPOBHS CIIOKHOCTH Ha MPOU3BOJHBIC U
nepBooOpasHbie (PU3NIECKUI U T€OMETPUUECKUI CMBICT MPOU3BOAHOM, MPUMEHE-
HUE TTPOU3BOJTHON K UCCIEAOBAHUIO (DYHKIIH, TEpBOOOpA3HBIC).

3aganme Ne/ — 3a7aya MOBBIIIEHHOTO YPOBHS CJIOXHOCTH C MPUKIIAIHBIM
comepxkanreM ((QYHKIIMOHAIBHBIC 3aBUCUMOCTH BEIMYWH, W3MEHEHHE 3HAYCHUS
(GYHKINU TIPU H3MEHEHUU 3HAUCHUS apTYMEHTA), B TOM YHCIIC A2POOUON02ULECKO20
npoguns.

3aganue Ne8 — TexcroBas 3aaua MOBBIIIEHHOTO YPOBHSI CJI0)KHOCTH (3a1a4u
Ha IMPOIICHTHI, CIUIABbI, CMECH, PACTBOPHI, ABIKCHUE, paboTy), B TOM YHUCIE a2po-
ouonozuueckoz2o npoghuns.

3apanme Ne9 — 3a1aHue MOBBIIIEHHOTO YPOBHS CIIOKHOCTH, IPOBEPSIOIIEE
YMEHUE BBIMIOJHATH JEHCTBUS ¢ (DYHKIIUSIMU.

3aganme Nel() — 3ajmaua acpoodouonozuueckozo npoguna TOBBILICHHOTO
YPOBHSI CIIO’KHOCTH, MPOBEPSIOINIAs YMEHUE MOJEIUPOBATh PEAIbHbIE CUTYallud Ha
A3BIKE TEOPUU BEPOSITHOCTEW U CTATUCTHKHU, BBIYUCIATH B MPOCTEUIINX CUTYaLUIX
BEPOSITHOCTU COOBITHIA.

3apanme Nell — 3a7a4a MOBBIIIEHHOTO YPOBHS CIOKHOCTH HAa SKCTPEMYMBI,
HauOoJbllIee U HauMEHblee 3HaueHue (QyHKuuil (uccienpoBaHue QyHKIUN C MO-
MOIIBIO MMPOHU3BOJIHBIX).

3aganmne Nel2 — TpUTOHOMETPHUUYECKOE, JOTapU(PMUUYECKOE WM MOKa3aTeb-
HO€ YpaBHEHHUE MOBBILICHHOIO YPOBHS CJI0KHOCTH.

3amanue Nel3 — crepeomeTpuueckas 3ajadya MOBBIIMIEHHOTO YPOBHS CIHOX-
HOCTH, OHA pa3/ieJieHa Ha MHKTHI a U 6. B MyHKTe a Hy>)KHO JI0Ka3aTh reoOMeTpuye-
Ckuii (PaKT, B MyHKTE 6 — HAUTH (BBIYUCIUTH) T€OMETPHUUECKYIO BEITUUHHY.

3ananmne Nel4 — 3TO HEPaBEHCTBO — JAPOOHO-pAIMOHANBHOE, JorapupmMuye-
CKO€ WJIM ITI0KA3aTEIBHOE MOBBIIIEHHOIO YPOBHSI CII0KHOCTH.

3aganme NelS — 310 TEeKCTOBAs 3a/1a4a MOBBIIEHHOTO YPOBHSI CJIOKHOCTH C
SKOHOMHUYECKUM COACPKAHUEM.

3amanue Nel6 — 3TO muIaHMMETpUYECKas 3aJada MOBBIIMIEHHOTO YpPOBHS
CJIO)KHOCTH. B MyHKTE @ HY>KHO JI0Ka3aTh FT€OMETPUUYECKU (DAKT, B MyHKTE O — HAUTHU
(BBIUMCIUTD) TEOMETPUUECKYIO BETUUHHY.

3aganme Nel7 — 3170 ypaBHEHHE, HEPABEHCTBO WJIM UX CHUCTEMBI C MapameT-
poM. DTO 3a/1a4a BEICOKOTO YPOBHS CIIOXKHOCTH.

3ama4u ¢ mapamMeTpoM JI0MyCKaroT BeCbMa pa3HOOOpa3Hblie ClIOCOObI PEeLICHUSI.
Haubonee pacnpocTpaHeHHBIMU U3 HUX SBIISIOTCS:

— YHUCTO ajreOpandeckuil Cnocod pemeHus;

— CIIOCOO peIIeHHs, OCHOBAaHHBI Ha MOCTPOECHUH W HMCCIEAOBAHUU T€OMET-
PHUYECKOM MOJIENIN TAHHOM 3a7a4u;



— (YHKIIMOHAIBHBIN CIIOCO0, B KOTOPOM MOTYT OBITh W anreOpanyeckue,
r€OMETPUYECKUE MOMEHTBI, HO 0a30BbIM SBIISIETCS HCCIEAOBaHUE HEKOTOPOH
byHKIIH.

3adactyio (HO Jajeko He Bcerja) rpaduueckuii Merona 0ojee CHO BEAET K
nenu. Kpome TOro, B KOHKPETHOM TEKCTE PEUICHUS! BIOJHE MOTYT BCTpPEYaThCs
AIIEMEHTHI KaXKJIOTO U3 TPEX MEPEUUCICHHBIX CIIOCOOO0B.

3aganmne Nel8 BBICOKOro ypOBHS CIOKHOCTH COJIEPKATEIbHO MPOBEPSET B
MEPBYIO OYepelb HE YPOBEHb MaTeMaTHYeCKOW (IIKOIbHOM) OOpa30BaHHOCTH, a
YPOBEHb MAaTEMATHYECKOM KyJIbTYpbl. DOPMUPOBAHUSA KYJIbTYpPbl MPOUCXOAUT Ha
MPOTSKEHUH BCEX JIET 00y4YeHUs (M HE TOJIBKO B mIKoJe). /[ pemenus aToi 3anauun
HUKaKuX (DaKTOB M3 TEOPUHU YHUCE] TUIAa Teopembl Buibcona, uncen MepceHHa,
MaJIol Teopembl DepMa, TEOPUN CPABHEHUW W T.M. IS PEIICHUS 3TUX 33aIaHUN HE
TpeOyetcs. ToT, KTO 3TH (haKThl 3HAET, pa3yMEETCsl, MOKET UX UCIIOJIb30BaTh, HO MPHU
pEILIEHNH BCEeria MOKHO OOOUTHUCH U 0€3 HUX.

VYcnosus 3aganus Nel8 pa3outsl Ha myHKTHI [1o cyiecTBy, 3a1aua pa3oura Ha
psAa moj3anay (YacTHBIX CIIy4aeB), MOCIEAOBATENIbHO pellias KOTOPbIE MOXKHO B
UTOTE CHPABUTHCS C CUTYAIUEN B LIEJIOM.

Ha BhITIOJIHEHME 9K3aMEHAIIMOHHOM paboThl OTBOAUTCS 3 yaca 55 mMunyTt (235
MUHYT).

4. lonotHMTEIbHBIE MATEPHAJILI U 000pPy10BaHUE

CnpaBoudHbIe MaTepHaIbl BEIAIOTCS BMECTE C K3aMEHAIIMOHHBIM OMJIETOM U
CoJIepKaT TPUTOHOMETPUIECKHUE (POPMYJIBI:
sin®a + cos?a=1
sin2a = 2sina - cosa
cos2a = cos’a — sin‘a
sin(a + f) = sina - cosf + cosa - sinfs
cos(a + B) = cosa - cosf — sina - sinf
[Ipy BBIMOMHEHWM 33aJaHUKA MOKHO TOJB30BATHCS YEPHOBUKOM. 3aIliCH B
YEPHOBHKE, a TAKKE B TEKCTE OWMJIeTa HE YUUTHIBAIOTCS TIPU OIICHUBAHUU PAOOTHI.
[Ipu BBITTOTHEHNH 3aJaHUI Pa3pEIIaeTCs MOJb30BATHCS JINHENKOM.

5. Kputepum onenku

Pe3ynpTaThl BCTYNUTENBHOTO UCIBITAHUS 10 HPUKIAOHOU Mamemamuke 6
azpoobuonozuueckom npoghune ouenuBaroTcs no 100-O6aybHON 1IKae. MuHH-
MaJbHOE KOJMYECTBO OAJIJIOB, MOATBEPXKAAIOUIEE YCHEITHOE MPOXOXKIECHUE BCTY-
NUTEIBHOTO UCHIBITAHUS, COOTBETCTBYET MUHUMAJIBLHOMY KoJInuecTBY OayoB EI'D
o MaTeMaTHKe, YCTAaHOBICHHOMY MUHUCTEPCTBOM CEJIbCKOro Xo3siiicTBa Poccuii-
ckon Denepanum.

[IpaBUnIbHOCTH pelIeHUs 3aJaHuil CHayaja OLEHUBACTCS NePBUYHBIMH
O0asutamu. [IpaBuibHOE pelieHne kaxxaoro u3 3aganuii 1-11 onenusaercs 1 6amiom.
Kaxnoe u3 3aganuii 1-11 cunraercs BBIOJHEHHBIM BEPHO, €CJIA 3K3aMEHYEMBIN 1Al
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MPaBUWIbHBIA OTBET B BHJIE 1IE€JIOTO YMCJIa WJIM KOHEUHOW JecaTu4dHOoM apoou. He-
paBUJIbHBINA OTBET 3afanuii 1-11 onenuBaetcs 0 6ay1oB.

Pemienns 3amanuii ¢ pa3BepHYTHIM OTBETOM OlieHHBaIOTCs oT 0 10 4 Gaios.
[TonHOE MpaBHIIBHOE pelIeHUE Kaxaoro u3 3aaanuit 12, 14, 15 ouenuBaercs 2 6ai-
JIaMH; Kakaoro u3 3amanuii 13 u 16 — 3 Gannamu; kakaoro u3 3amanuii 17 u 18 — 4
OajutaMu.

MakcumabHOE YMCIIO IEPBUYHBIX OAJITIOB 3a BCIO padoty — 31.

3aTeM cyMMa MEepPBHYHBIX 0ajUIOB 3a BCIO Pa0OTy MEPEBOIUTCS B UTOTOBYIO
oneHky no 100-0amibpHON cucTteMe B cooTBeTcTBHM ¢ [Ipunoxenuem 2 k Pacnopsi-
xenuto Pocodbpranzopa Ne575-10 ot 11.04.2019.

Tabnuua — IlepeBos cyMMBbI IEPBUYHBIX 0AJJIOB 32 BCIO AK3aMEHAIIMOHHYIO padoTy
B HTOTOBYI0 O1IeHKY 110 100-6arpHOM cucteme

IlepBuunsbie Oambl | Mtoroseie Oamibl | IlepBuunbie 6ayiel | MTOroBbie OB
0 0 16 74
1 8 17 76
2 9 18 /8
3 14 19 80
4 18 20 82
S 23 21 84
6 27 22 86
7 33 23 88
8 39 24 90
9 45 25 92
10 50 26 94
11 56 27 96
12 62 28 98
13 68 29 99
14 70 30 100
15 72 31 100

[IpenBapuTenbHO OTMETUM CHEIMaIbHbIE CiTy4yau noaydenus 0 0asios.

OO0muii kputepuii noaydenusi 0 0a/uioB 3a 3amanus 12-18 paxe npu
(opMaibHO NMPABUJIBLHOM OTBETE — 3TO HUCIOJb30BaHHE NP PellleHUN Crelu-
(puyeckux 3HakoB onepanuii, GpyHKIHUI, CKOOOK U3 A3BIKOB MPOrpaMMHUPOBAa-
HHSI BMECTO O0bIYHbIX 3HAKOB IIKOJbHOI MATEMATUKH!

3aganus 13 u 16 ouenuBartcs 0 6aaamMu, ecJid NPU pelIeHUH HET MOo-
CTPOEHHSI COOTBETCTBYIOIIHUX YCJOBHI) reoMeTpuuecKux (puryp ¢ o0o3Haue-
HHUSIMH UX 3JIEMEHTOB!

3ananue 17 ounenuBaercss () 0a/ulamm, ecii HET reOMEeTPUYECKOI0 pPU-
CYHKa NPHU BbIOOpe cnocoda penieHusi, OCHOBAHHOI0 HA MOCTPOEHUHU M HCCJIe-
JOBAHMHU IreOMeTPHUYECKO MOo1e/IM TaHHOMH 3a1auun!

Huxe nansl kputepuu olieHUBaHUs 3a1anuid 12-18 B mepBUUHBIX Oasiax.

Conep:kaHue KpuTepus oOlleHUBaHUA 3aaHus Nel2 \ bannbl
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OOG0OCHOBAHHO MOJIYY€HbI BEPHBIE OTBETHI B 000UX IMyHKTaX 2
OO00CHOBAaHHO MOJIYYE€H BEPHBIN OTBET B MIYHKTE a
niim
MOJTyYEeHbI HEBEPHBIE OTBETHI M3-3a BBIUMCIUTEIBHON OMMOKHU, HO TIPU ATOM 1
MMEETCs] BEpHas MOCIE0BATEIbHOCTh BCEX IIArOB PEIICHUs 000MX MyHK-
TOB: ITyHKTA @ ¥ MIYHKTA O
Pemenrie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX 0
BBITIIC
Maxcumanvrulii bann 2
Coaep:xxaHue KpuTepus OUeHUBAHMSA 3a1aHust Nel3 bayuel
HmeeTcst BepHOE 0KA3aTENBCTBO YTBEPKIACHUS MYHKTa @ 1 0OOCHOBAHHO 3
MOJTYYCH BEPHBIN OTBET B IIYHKTE O
[TomyyeH 00OCHOBaHHBIN OTBET B MYHKTE O 2
N
UMEETCsl BEPHOE JIOKA3aTeNIbCTBO YTBEPXKIACHUS MyHKTA d, U MPU 0OOCHO-
BAaHHOM PEIIIEHUU MYHKTa 6 TOJy4YeH HEBEPHBIN OTBET U3-3a apudMeTnye-
CKOM oIMOKH
Nmeetcs BepHOE 10KA3aTEILCTBO YTBEPIKIACHUS ITyHKTA A, 1
N
npu 000OCHOBAaHHOM PEUICHUH MYyHKTa O TMOJy4eH HEBEPHBIH OTBET U3-3a
apu(MeTHIECKON OIIMOKH,
N
000CHOBaHHO TIOJy4Y€H BEPHBIA OTBET B MYHKTE O C MUCHOIB30BAHUEM YT-
BEPXKACHUS MYHKTA @, IPH 3TOM MTYHKT @ HE BBITIOJTHCH
Peienne He COOTBETCTBYET HM OJHOMY W3 KPUTEPHUEB, MEPEUUCIICHHBIX 0
BBIIIIE
niim
IpU PELICHUU HET MOCTPOCHUS COOTBETCTBYIOIIMX YCJIOBHIO 3aJaHUsI Ieo-
METPUYECKUX PUTYp ¢ 0003HAYCHHUSIMU MX DJIEMEHTOB
Maxcumanvuuiii bann 3
Conep:kaHue KpuTepus ollecHUBaHu4A 3a1aHus Nel4 bannbl
O060CHOBaHHO MOJIyY€H BEPHBIN OTBET 2
OO60CHOBaHHO MOJTyY€H OTBET, OTIMYAIOIIMICS OT BEPHOTO UCKITIOYCHUEM /
BKJIFOUCHHEM TPAaHUYHBIX TOUYCK
N 1
MOJIYYCH HEBEPHBIM OTBET M3-32 BBIYMCIUTEIBLHOW OIMIMOKH, HO MPU 3TOM
MMEETCs BepHasi IOCIEA0BATEIHbHOCTh BCEX MIArOB PEIICHUS
Pemenrie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, TIEPEUHCICHHBIX 0
BBIIIIC
Maxkcumanvrulii bann 2
Copep:xanne KpuTepus oueHUBaHudA 3aganusa NelS bamsl
OO60CHOBAHHO TOJYY€H BEPHBIN OTBET 2
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BepHO IMOCTPOCHA MAaTEMATHYCCKasd MOJCJb, PCIICHUC CBCACHO K HCCIIC-
JOBAaHUIO ATOH MOACIIN U ITIOJYUYCH PC3YyJIbTAaT:

— HEBEPHBIN OTBET U3-3a BBIUYUCIUTEIBHON OIIHOKHY; !
— BEpHBII OTBET, HO PEIICHHE HETOCTATOYHO 0OOCHOBAHO
Pemenre He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, IEPEUUCICHHBIX 0
BBITIIC

Maxcumanvuolii 6ain 2

Conep:kanue KpuTepus ollcHUBaHuA 3a1anus Nel6 bausl

Nmeetcst BepHOE J0KA3aTENBCTBO YTBEPKICHHUS MyHKTa @ U 00OOCHOBAHHO 3
MTOJTYYCH BEPHBINA OTBET B IIYHKTE O
[TomyyeH 000OCHOBaHHBIN OTBET B IMYHKTE O 2
N
MMEEeTCS BEPHOE JTOKA3aTEIIbCTBO YTBEPXKACHUS MyHKTA d, U MPU 0OOCHO-
BaHHOM DEIIICHUU MyHKTA O TOJIYYeH HEBEPHBIM OTBET M3-3a aprupMeTHde-
CKOM OIUOKH
Nmeetcs BepHOE 10KA3aTEILCTBO YTBEPIKIACHUS ITyHKTA A, 1
N
npy OOOCHOBAHHOM PEIICHUM IMyHKTa O TMOJy4YeH HEBEPHBIM OTBET U3-3a
apu(pMeTUIECKON OINOKH,
N
000CHOBaHHO TIOJIYYCH BEPHBIA OTBET B MyHKTE O C MCIOJH30BAaHUEM yT-
BEPXKACHUS MYHKTA @, IPH 3TOM MTYHKT @ HE BBHITIOJTHCH
Pemenne HEe COOTBETCTBYET HHM OJHOMY W3 KPHUTEPHUEB, MEPEUHCIICHHBIX 0
BBIIIIC
N
P PEIICHUH HET MOCTPOCHUSI COOTBETCTBYIOIIUX YCIOBHIO 3a/IaHUSI T€0-
METPUYECKUX PUryp ¢ 0003HAYCHUSIMU MX AJIEMEHTOB

Maxcumanvrolii 6an 3

Conepskanne KpUTepHsi OLEHKH 3aaanns Nel7 bautel

OOGOCHOBAHHO TIOJIYYEH NMPABUIIBLHBIN OTBET 4
C momoIpi0 BEpHOTO PaCCyKIEHHUS TOMy4YeHO MHOXKECTBO 3HAUCHHH Ta- 3
pamMeTrpa a, OTJIMYAIIIHUECs] OT UCKOMOTO MHOXECTBA KOHEYHBIM YHCIIOM
TOYEK
C moMoIIbi0 BEPHOTO PaCCYKICHHSI TOJTYyUEHBI BCE TPAHWYHBIC TOYKH M C- 2
KOMOI'0 MHO>KECTBA 3HAYCHUN a
BepHo monydeHa XoTs Obl OJlHAa TpaHWYHAs TOYKA MCKOMOT'O MHOXKECTBA 1
3HAUYCHUM A, HO HE BCE U3 HUX
Pemenre He COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB, IPUBEACHHBIX BBIIIIE 0

N
HET T€OMETPUYECKOTO PUCYHKA NP BhIOOpE crioco0a penieHus, OCHOBaH-

! Kputepnn KOHKDETHBIX 3aJaHWii U 3aaHHs 17 MOTYT HECKOJBKO OTIHYATHCS OT JAHHOTO 37ech KpuTepus. O

pa3Ho00Opa3uu KpuTepues 3ananus 17 ckazaHo Ha caiite ®UITN [16].
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HOTO Ha IMOCTPOCHUU W HCCIEIOBAHUM T'€OMETPUUECKON MOJENU JTaHHOU
3aJauu

Maxkcumanvuolil 6ann 4
Coaep:xaHue KpuTepus oneHnBaHusA 3axanusi Nel8 bayer

BepHo monydensl Bce nepeunciaeHHbie (cM. kputepuit Ha 1 6aimi) pe3yiib- 4
TaThI
BepHo mosydeHbl Tpu U3 NEepeUYMCIICHHBIX (CM. KpuTepuit Ha 1 Gamm) pe- 3
3yJIbTaTOB
BepHo monydeHsl ABa W3 MEpEYUCICHHBIX (CM. KpuTepuid Ha 1 Gamr) pe- 2
3yJIbTaTOB
BepHo nmonydeH oauH U3 CIEAYIOMNX Pe3yIbTaTOB: 1

— 000CHOBaHHOE PEIIICHUE MYHKTA d;

— 000CHOBaHHOE PEIIICHUE MTYHKTA 0

— UCKOMasi OIICHKa B ITYHKTE 86;

— MPUMEP B MYHKTE 8, 00€CTICUNBAIONINI TOYHOCTb NMPEbIIYIICH OIICHKH

Pemenue He COOTBCTCTBYCT HHMU OJHOMY H3 KPHUTCPUCB, IICPCUHCIICHHBIX 0
BBIIIIC

Maxcumanvnwviu 6aun 4

6. JIuteparypa, pekomeHnayemMasi 1Jisl HOATOTOBKHU K IK3aMeHY

1. CemenoB, A.B. Marematuka. [IpopunbHsiii ypoBeHb. Enunbiii rocynap-
CTBEHHBIN Kk3aMeH. ['0TOBUMCS K MTOrOBOM aTTecTanuu: [yueOHoe mocodue] / A.B.
CemenoB, A.C. Tpenanun, U.B. Amenko, 1.P. Beiconkuii, JI.A. Tutosa; nox pen.
N.B. Slmenko. — M.: MOCKOBCKUI LIEHTP HEMPEPHIBHOIO MaTEMaTHYECKOTO 00pa-
3oBanms, 2022. — 208 c.

2. Smenko, U.B. EI'D ®UIIN 2022. Maremartuka. [IpodunsHblii ypoBeHb.
TumnoBble BapHaHThl 3K3aMEHAIIMOHHBIX 3adaHui. 36 BapuaHTOB 3ananuil. [lox-
pOOHBIN pa30oop BBINOIHEHUS 3adaHuii ogHoro Bapuanta/ M.B. Slmenko, O.A. Bo-
ponuarnHa, M.A. Bomukesuy; nog pea. U.B. Amenko. — M.: U3narenbctBo «IK-
3amMen», 2022. — 160 c.

3. EI'D2022. Maremaruxka. [Ipodunbusbiil ypoens. 14 BapuantoB. Tunosbie
BapUaHThI IK3aMEHAI[MOHHBIX 3a/1aHuii 0T pa3padoTunkoB EI'D / 1.B. Amenko, M.A.
Bomnukesuy, O.A. Boponuaruna, 1.P. Beiconkuii, P.K. I'opaun, I1.B. Ceménos, O.H.
Kocyxwun, [I.A. ®énoposbix, A.W. Cy3nansues, A.P. Pa3anosckuii, B.A. CMupHOB,
A.C. Tpenanun, A.B. XauarypsH, C.A. Iecrakos, 1.3. [lInone; nox pen. 1.B.
Amenko. — M.: U3aatensctBo «Ox3ameny, 2022. — 71 c. (Cepusa «EI'D. Tectbl oT
pa3paboOTUYHUKOBY).

4. AnreOpa u Hauana MateMmatudeckoro aHaimza. 10-11 xkmaccel. bazoBblit u
yrayOleHHbIH YpOBHU. YUeOHUK AJisi 00meo0pa3oBarenbHbix opranuzauuii / 11LA.
Anumos, FO.M. Komsirun 1O, M.B. Tkauésa [u ap.] — M.: U3narensctBo «IIpocse-
menue», 2020. — 463 c.

5. Aranacsan, JI.C. MaremaTtuka: anreOpa ¥ Havajla aHaln3a, TEOMETPHSI.
I'eomerpusi: 10-11 kmaccel: y4eOHUK i 0011€00pa3oBaTeIbHBIX OpraHU3aIlWN:

14




6a3oBbiii U yriuyosneHHsil ypopuu / JI.C. Atanacsan, C.b. Kagomiies, B.®. byty3os.
—7-e u3nganue, nepepadboranHoe u gonoiaHeHHoe.— M.: M3aatenbctBo «IIpocBenie-
Hue», 2019. — 256 c.

6. TaiikoBa, L.U. EI'D mo maremaruke. OntumManbsHbiii pesynbrar / W.H.
I"atikoBa; pea. U.Konaykosa. — M.: U3a-Bo BHV, 2015. — 305 c.

7. Hopodees, I'.B. Matematuka ajis noctynatomux B By3bl / [.B. Jlopodees,
M.K. ITotanog, H.X. Po3oB. — M.: U3a-Bo [Ipoda, 2007. — 666 c.

8. EI'D 2019. Marematuka. [IpodunbHbIil ypOBeHb: TUIIOBbIE 3K3aMEHAI[U-
OHHbIE BapuaHThl: 36 BapuantoB / moxa pen. M.B. fmenko. — M.: U3natenbcTBo
«HanmonaneHoe oOpa3zoBanue», 2019. — 256 c.

9. EI'D2020. Marematuka. [Ipodunbnsiii ypoBens. 10 Bapuantos. Tunossie
TECTOBbIC 3a7aHus OT pazpaboruukoB EI'D / mox pen. U.B. SAmenko. — M.: U3na-
TEIBCTBO «DK3aMen», 2020. — 63 c.

10. MacnoBa, T.H. Matematuka. 5-11 kmacc. Ilonnbiii cnpaBounuk. Bech
mkonbHbIA Kypc // T.H. Macnosa, A.M. Cyxoxackuii; pen. H.B. BanyeBa. — M.:
N3n-Bo Mup u ob6pazoBanue, 2018. — 672 c.

11. MypaguH, ' K. Anredpa u Hayana Maremaruueckoro ananuza. 10 kiacc.
VYrinyonennsit ypoens / I.K. Mypasun, O.B. MypaBuna. — M.: U3garenbcTBo
JPO®A, 2019. - 322 c.

12. MypaBun, ['.K. AnreOpa u Hadana MareMaTH4eckoro aHanmsa. 11 xmacc.
VYrinyoneunsiii ypoens / I'.K. Mypasun, O.B. MypaBuna. — M.: U3garenbcTBO
JIPO®A, 2019. —-322 c.

13. IMoropenos, A.B. I'eomerpust. 10-11 kmaccel. Yuebnuk / A.B. Iloropenos.
— M.: U3parensctBo «IIpocBemenuey, 2018. — 175 c.

14. CxanaBu, M.. COOpHUK 3a7a4 110 MaTeMaTUKE JIJIsi TOCTYTAIOIIUX B BY3bI
/ M.M. Ckanasu, B.B. 3aiinies, H.K. Erepes; nox o0uieit pegakuueit M.U. Ckanasu.
— M.: U3-Bo ACT, 2016. — 608 c.

15. Tkauyk, B.B. Marematuka abutypuenty / B.B. Tkauyk. — M.: U3n-Bo
MIITHMO, 2017. — 944 c.

16. ®I'bHY «®denepanbHblii HHCTUTYT Meaarorudeckux uamepenuin» / EI' /
Jlist mpeaMeTHBIX KoMuccuil cyobekToB PO / Marematuka: cait. — M.: OUIIN,
2022.

17. Yepkacos, O.FO. Marematuka. CrnpaBOYHHMK JJIsl CTApIIEKIACCHUKOB U
nocrynawomux B By3bl. Kypc moaroroBku k I'HA, EI'D / O.}O. Yepkacos, A.T.
Axymes; pen. H.IL. Kpacunckas. — M.: U3n-Bo ACT-IIpecc, 2016. — 464 c.

18. lTabynun, M.U. MaremaTuka: mocoOue J1sl MocTymnarnmx B By3bl / M .
[MaOynuH. — 7-e u3a., ucnp. u gon. — M.: Jlaboparopus 3nanuid, 2016. — 744 c.

19. fAmenko, N.B. EI'D 2018. Martemaruka. [IpodunsHbiii ypoBeHb. 36 Ba-
puanTtoB. TecroBbie 3amanus u 800 3amanuit yactu 2 / .B. Smenxo, U.P. Bricoir-
kuii, M.A. BomukeBuy; pea. N.B. Smenko. — M.: U3n-Bo «39k3amen», 2018. — 240 c.
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