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coeta PIBOY BO PTATY "28" anpena 2023 roza, nmpoTtokoa Ne 9a.



1. O0mue moJ10KeHUA

OcHOBHas 11€JIb BCTYIUTEIBHOIO UCIBITAaHUS — OLEHKA KaueCTBa MOATOTOBKU
HOCTYNAIOIIMX 0 MaTEMATUKE U OINPEAENICHUE UHTEUIEKTYaIbHOTO, COLMAIBHOTO,
OOLIEKYJIBTYPHOTO U KOMMYHUKAaTUBHOT'O YPOBHS Pa3BUTHS JUYHOCTH AOUTYPUEHTA.

Ha sk3amene no mamemamuxe abumypuenm O0JHCeH NPOABUMNb YMEHUSL:
1. YMeTh BBINOJIHATH BHIYUCICHUS U NPe00pa3oBaHuA.
1.1. BommonusaTe apudMeTudecKre AeCTBHsI, coueTasi YCTHbIC U MMCbMEHHBIE TIPU-
€Mbl; HaXOJIUTh 3HAYEHUSI KOPHS HATypAJIbHON CTENEHH, CTENIEHU C PALMOHAIBHBIM
nokasaresiem, Jorapudma.
1.2. Beruucnarh 3Ha4eHHs YUCIIOBBIX U OyKBEHHBIX BHIPAXKEHUH, OCYIIECTBIISS HEOO-
XOJIMMBIE TIOJICTAHOBKH U MPE0Opa30BAHMS.
1.3. IIpoBOAMTH 1O U3BECTHBIM (hOpMYJIaM U IIpaBUiiaM Mpeodpa3oBaHusi OyKBEHHBIX
BBIPAKECHHM, BKJIIOYAIOIIMX CTENEHHU, PaJuKalibl, JOrapuMbl U TPUTOHOMETPHUYE-
ckue PyHKIIUH.
2. YMeThb pemiaTh YpaBHEHUS U HEPABEHCTBA.
2.1. PemaTp panyoHaJIbHbIE, HPPALIMOHAIBHBIE, [I0Ka3aTEIbHbIE, TPUTOHOMETPHUYE-
CKHUE U JIOTapU(PMUUECKHE YPABHEHUS, UX CUCTEMBI.
2.2. PemaTp ypaBHEHHMs, IPOCTEUIINE CHCTEMBl YPAaBHEHMI, HCIIONb3Ysl CBOMCTBA
(GyHKIMI 1 UX rpaduKOB; UCIONb30BaTh ISl NPUOIMKEHHOTO PELICHUs YPaBHEHUM
Y HEPABEHCTB IrpaUUeCKuil METO/I.
2.3. Pematp pannoHanbHble, MOKa3aTeIbHbIE U JOrapu(pMUUECKUE HEPABEHCTBA, X
CUCTEMBI.
3. YMeTh BBINIOJIHATH AeHCTBHSA ¢ PyHKUMAMH.
3.1. Onpenensate 3HaueHue GYHKIMUU 110 3HAYEHUIO apTyMEHTa IPU Pa3IMYHbIX CIIO-
co0ax 3aaHus (PyHKIMH; OMHUCHIBATH 10 TpadUKy MOBEIEHUE U CBOMCTBA (DYHKIINH,
HaxoJUTh MO rpa@uky (QpyHKIUU HanOOoJbIIee U HAMMEHbLIEE 3HAUEHUS; CTPOUTH
rpauKy U3y4EeHHBIX (QYHKIIHM.
3.2. Beluucnath Npou3BOJHbIE U IEPBOOOPA3HBIE ANEMEHTAPHBIX (PYHKIIUH.
3.3. UccnenoBath B MpOCTEHIIMX clydasX (PYHKIIMM Ha MOHOTOHHOCTb, HAXOJHTH
HauOOJbIIIEE M HANMEHbIIIee 3HAYCHUS (PYHKIIUU.
4. YMeTh BBINOJHATH AEHCTBUAA C reoMeTpUYecKUMH (urypamm, KOOpIAMHA-
TAMH U BEeKTOPaMH.
4.1. Pemiath miiaHUMETPUYECKUE 3a7a4 Ha HAXOXKICHUE T€OMETPUUYECKUX BETMUMH
(1y1MH, YTIIOB, IJIOMIAACH).
4.2. PemaTh npocTelIne CTEPEOMETPUUECKUE 3a/1a4u Ha HAXOXKACHUE TeOMeTprye-
CKMX BEJINYUH (IJIUH, YTJIOB, IJIOMIAel, 00bEMOB); UCIIOJIb30BaTh IPU PEILICHUH CTE-
PEOMETPUUYECKHX 3a/1ay TUTAHUMETPUYECKHE PaKThl 1 METOIbI.
4.3. Onpenensatb KOOPAUHATHI TOYKH; IPOBOJNUTH ONEPALlH HAJl BEKTOPAMH, BBIUHC-
JSATh JUIMHY U KOOPJIUHATHI BEKTOPA, YTOJI MEXK]y BEKTOpaMu
S. YMeTh cTpouTh M HCC/IEA0BATH NPOCTEHIINe MATEMAaTHYECKHEe MOJEJIN.
5.1. MoaenupoBaTh peaabHble CUTYallUU Ha SI3bIKE alreOphl, COCTABIATh YPaBHEHUS
Y HEPAaBEHCTBA I10 YCJIOBHIO 33/1a41; UCCIIEI0BATh OCTPOEHHBIE MOJIETN C UCHOJIb-
30BaHMEM anmnapara aareOphl.



5.2. MonenupoBaTs peajlbHbIEe CUTYalll! Ha A3bIKE TEOMETPUH, UCCIEN0BATh ITOCTPO-
€HHBIE MOJIEIM C MCIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATUH M TEOpEM, armapara
ainreOphpl; pelaTh NPaKTUUECKUE 3a]1a4M, CBA3aHHBIE C HaXOXKICHUEM IeOMeTpHuye-
CKHX BEJIMYMH.

5.3. IIlpoBoaNTh TOKA3aTEIbHBIE PACCYKACHUS IPU PELICHUH 3aa4, OLIEHUBATh JIO-
ITMYECKYI0 IIPABUIIBHOCTh PACCYKICHHW, Pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
pacCyKIeHUs.

6. YMeThb HCII0JIb30BAaTh IPUOOPETEHHbIC 3HAHUA U YMEHHS B IPAKTHYECKOM J1e-
ATEJbHOCTH U MOBCEAHEBHOM 'KU3HU.

6.1. AHanu3upoBaTh peaqbHbIC YHUCIOBBIE JaHHBIC, HH(OPMALIUIO CTATUCTUYECKOTO
XapaKTepa; OCYIIECTBIATh MPAKTUYECKHE pacdeTbl mo (opmysam; MOJIb30BATHCA
OLIEHKOW W NMPUKUIKON MPU MPAKTUUECKUX pacyeTax.

6.2. OnKchIBaTh ¢ TOMOIIBIO (PYHKIMI pa3InyHbIE PEabHbIE 3aBUCUMOCTH MEKITY
BEJIMYMHAMU U UHTEPIPETUPOBATH UX I'paUKH; U3BJIEKATh HHPOPMAIIHIO, IPEICTaB-
JICHHYIO B TaOJIMLaX, HA AUarpaMMax, rpadukax

6.3. Pemath npukiiagHble 33/1a44, B TOM YHCJIE COLIMATIEHO YKOHOMUYECKOTO U (PU3H-
YEeCKOro XapakTepa, Ha HanOoJIbIIME U HAUMEHbLINE 3HAUEHUS], Ha HAXO0KJI€HUE CKO-
POCTH ¥ YCKOPEHU.

2. Coaep:xkaHue mNporpaMmbl
1. Anreopa.
1.1. Yucna, kopHu u cmenenu.
1.1.1. Lenble uncna.
1.1.2. Crenensp ¢ HaTypaJIbHBIM MOKA3aTEIEM.
1.1.3. Ipobu, npoueHThl, paliiOHAIbHBIE YHCIIA.
1.1.4. Crenens ¢ nensbIM NOKa3aTeNIeM.
1.1.5. Kopensb crenenu N > 1 u ero cBOMCTRA.
1.1.6. Crenens ¢ palmoHaIbHBIM MTOKA3aTENEM U €€ CBOMCTBA.
1.1.7. CBoiicTBa CTENEHU C IEMUCTBUTEIbHBIM ITOKA3ATEIEM.
1.2. OcHnosvl mpuecorHomempuu.
1.2.1. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC TPOU3BOJIBLHOIO YIJIA.
1.2.2. PannanHas mepa yria.
1.2.3. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YUCIIa.
1.2.4. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA.
1.2.5. ®opmynsl npUBEAEHUS.
1.2.6. CuHyc, KOCUHYC U TAHT€HC CYMMBbI U PA3HOCTH JIBYX YIJIOB.
1.2.7. CuHyC 1 KOCHHYC JIBOMHOTIO yrIJa.
1.3. Jloeapughmur.
1.3.1. Jlorapudm uucna.
1.3.2. Jlorapudm npousBeeHus, YaCTHOTO, CTEIICHHU.
1.3.3. JlecaTu4HbIN U HATYypaJbHBINA JOrapu(Mbl, YUCIIO e.
1.4. Ilpeobpaszosanus evipasiceHull.
1.4.1. IlpeoOpazoBaHus BEIpAXKEHHI, BKIIFOYAIOLIUX apU(PMETHUECKHUE OTIePAIIH.



1.4.2. IlpeoOpa3oBaHusi BhIpAXKEHUM, BKIIOYAIOUIUX OMEPALUI0 BO3BEACHUS B CTe-
IICHb.

1.4.3. [IpeoOpazoBaHust BRIpaKEHUH, BKIIOUYAIOIIUX KOPHU HATYPAJIILHON CTEIEHHU.
1.4.4. IIpeoOpa3zoBaHMsI TPUTOHOMETPUYECKUX BBIPAKEHUN.

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

2. YpaBHeHHs M HEPABEHCTBA.

2.1. Ypasenenus.

2.1.1. KBaapaTtHble ypaBHEHUA.

2.1.2. PannoHasIbHBIE YPABHEHMS.

2.1.3. UppanmoHanbHbIE YpaBHEHUS.

2.1.4. TpuroHOMeTpUYECKUE YPABHEHNS.

2.1.5. Iloka3aTenpHbIE ypaBHEHHS.

2.1.6. JlorapudmMuueckre ypaBHEHHUS.

2.1.7. PaBHOCWJIBHOCTh YPABHEHUI, CUCTEM YPABHEHUM.

2.1.8. IIpocreiimme cucTeMbl ypaBHEHUM C IBYMsI HEU3BECTHBIMMU.

2.1.9. OcHoBHbIE TPUEMBI PEILICHUS] CUCTEM YpaBHEHUI: IOJCTaHOBKA, ajnredpanye-
CKOE€ CJIO’KEHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX.

2.1.10. Ucnionb3oBanue CBOMCTB U IrpadukoB GyHKIMIA MPU PEIICHUN YPaBHEHUH.
2.1.11. N300paxkeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIICHHUI ypaBHE-
HUU C ABYMS IEPEMEHHBIMU U UX CUCTEM.

2.1.12. IlpuMeHeHrEe MaTEMAaTUYECKUX METOIOB ISl PELICHUS COJICPKATEINBHBIX 3a-
714 U3 pa3InyHbIX 00acTeil HayKu W npakThku. MHTepnperanus pe3ynbrara, y4eT
peaNbHbIX OTPAHUYEHUN.

2.2. Hepasencmaa.

2.2.1. KBagpaTHble HEpABEHCTBA.

2.2.2. PauoHaJIbHbIE HEPABEHCTBA.

2.2.3. IToka3aTenpHbIE HEPABEHCTBA.

2.2.4. JlorapudMuueckre HepaBeHCTBRA.

2.2.5. CucTteMbl JIMHENHBIX HEPABEHCTB.

2.2.6. CucTtemMbl HEPABEHCTB C OJTHOM MEPEMEHHOM.

2.2.7. PaBHOCWJIBHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB.

2.2.8. Ucnonp30BaHue CBOWCTB U rpauKOB (PYHKIMI NpU PEIICHUN HEPABEHCTB.
2.2.9. MeToa MHTEpPBAJIOB.

2.2.10. N300paxkeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOYECTBA PEIIECHUN Hepa-
BEHCTB C JIByMS IEPEMEHHBIMU U UX CUCTEM.

3. ®yHKUHUH.

3.1. Onpeoenenue u epagpux ynkyuu.

3.1.1. ®yHkuus, o0nacTe onpeaeaeHuss GyHKINH.

3.1.2. MHOXeCTBO 3HAYCHUI (PYHKITHU.

3.1.3. I'paduk pynkmuu. [Ipumeps! QyHKIHOHATBHBIX 3aBUCUMOCTEN B peabHbBIX
Ipoleccax v sBJICHUSX.

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



3.1.5. [IpeoOpazoBanusi rpadukoB: MapaieIbHbI MEPEHOC, CUMMETPHUS OTHOCH-
TEIBHO OCEH KOOpUHAT.

3.2. Dnemenmapnoe uccie0os8arue QyHKYutl.

3.2.1. MoHotoHHOCTh yHKIIMU. [IpoMeKyTKH BO3pacTaHus U yObIBaHMUS.

3.2.2. YéTHOCTh U HEUETHOCTh (PYHKIIUH.

3.2.3. IlepuoA4HOCTh (PYHKIIHH.

3.2.4. OrpaHnueHHOCTb (PYHKIIUU.

3.2.5. Touku 3KcTpeMyMa (JIOKAIbHOTO MaKCUMyMa U MUHUMYyMa) (yHKLIHH.

3.2.6. HauOounpiiee 1 HauMeHbIIIee 3HAUYCHUS (PYHKITHH.

3.3. Ocnosnvie snemenmapmvie yHKYUU.

3.3.1. JIuneitHas ¢pyHKUMS, €€ TpaduK.

3.3.2. ®yHKIMA, ONUCKHIBAIONIAs OOPAaTHYIO MPOMOPIUOHATIBLHYIO 3aBUCUMOCTD, €&
rpaduk.

3.3.3. KBagparuunas pyukius, e€ rpaduk.

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

3.3.5. Tpuronomerpuueckue pyHKINU, UX TpaUKH.

3.3.6. [lokazatenbHas GpyHKIMA, €€ rpaduk.

3.3.7. Jlorapudmuueckas pyHkius, e€ rpaduxk.

4. Hayajia MmaTeMaTH4eCKOro aHAJIM3a.

4.1. Ilpouseoonas.

4.1.1. IlonsaTHe 0 NPOU3BOJHON (PYHKIIUU, TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.
4.1.2. ®u3n4ecKui CMBICI MPOU3BOIHOM, HAX0XKIEHNE CKOPOCTH JJIs Ipolecca, 3a-
JAHHOTO (POPMYJION MU TPadUKOM.

4.1.3. YpaBHeHUE KacaTelbHOU K rpa@uKy QyHKLIHU.

4.1.4. IIpou3BoHBIE CYMMBI, Pa3HOCTH, POU3BEAEHNUS, YACTHOTO.

4.1.5. IIpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH.

4.1.6. Bropas nnponsBoaHas U €€ (GU3NISCKUI CMBICIT.

4.2. Uccneoosarnue ¢hynxyuti.

4.2.1. [IpumeHeHne mMpou3BOIHOM K UCCIIEIOBAHUIO (DYHKIIMM U TOCTPOCHUIO Tpadu-
KOB.

4.2.2. Ilpumepsl UCTIOIB30BAHUS IPOU3BOJHOM JIJIsI HAXOKICHUSI HAWITYYIIIETO pellie-
HUS B IPUKJIAJHBIX, B TOM YHCJIE COLMATIBHO-I)KOHOMUYECKHUX, 3a/1a4ax.

4.3. Ilepsoobpazuas u unmezpai.

4.3.1. IlepBooOpa3Hbie AIeMEHTapHbBIX PYHKIUH.

4.3.2. IlpuMepsl MpUMEHEHUS UHTETpalia B (PU3UKE U TEOMETPUHU.

5. 'eometpusi.

5.1. Ilnanumempus.

5.1.1. TpeyronpHUK.

5.1.2. Ilapannenorpamm, NpsMOYTOJIbLHUK, POMO, KBajparT.

5.1.3. Tpanenus.

5.1.4. OKpy>XHOCTb U KpYT.

5.1.5. OKpyXHOCTb, BOUCAHHAsI B TPEYTOJIbHUK, U OKPY>KHOCTb, ONIMCAHHAsI OKOJIO
TPEYrOJIbHUKA.

5.1.6. MHoroyrosibHUK. CyMMa yrioB BBIIYKJIOIO MHOIOYTOJIbHUKA.



5.1.7. IIpaBuiibHBIE MHOTOYTOJIbHUKHU. BriicanHast OKpY»KHOCTb ¥ OITMCAHHAS OKPYXK-
HOCTb ITPABUJIBHOTO MHOTOYT'OJIbHUKA.

5.2. IIpamvie u niockocmu 8 npocmpancmee.

5.2.1. Ilepecekaromuecs, napaJuieIbHbIE U CKPEIIUBAIOIINECS MPSAMbIC; TEPIEHIU-
KYJSIPHOCTb IPSIMBIX.

5.2.2. IlapannenbHOCTh MPAMOU U IIJIOCKOCTH, IPU3HAKHU U CBOMCTBA.

5.2.3. IlapaynenpHOCTD IIIOCKOCTEN, MPU3HAKU U CBOMCTBA.

5.2.4. IleprieHAUKYISIPHOCTD NPSIMOU M IJIOCKOCTH, MPU3HAKHA M CBOMCTBA; NEPIICH-
TUKYJISIP U HAKJIIOHHAsS; TeOpeMa O TPEX NEPHEHANKYIIApax.

5.2.5. IlepnieHAUKYJISIPHOCTH IUIOCKOCTEN, MPU3HAKHA U CBOMCTBA.

5.2.6. IlapannensHoe mpoekTupoBanue. M300paxkeHnue npoCcTpaHCTBEHHBIX (DUTYD.
5.3. Muozoepannuxu.

5.3.1. [Ipu3ma, €€ ocHoBaHUs1, OOKOBBIE pEOpa, BBICOTA, OOKOBAsi HOBEPXHOCTb; MPsi-
Mas MpU3Ma; MpaBUiIbHAas MpU3Ma.

5.3.2. Ilapannenenunen; Ky0; CHMMETpUHU B KyOe, B apajuieJenuesie.

5.3.3. Ilupamua, e€ ocHoBaHue, OOKOBBIE pEOpa, BbICOTA, OOKOBasi MOBEPXHOCTD;
TpEeyrojbHas NUpamMuaa; MpaBUibHAS TUpPaMU/IA.

5.3.4. Ceuenus ky0a, IpU3Mbl, MTUPAMU/IBI.

5.3.5. [IpencraBienue o mpaBUILHBIX MHOTOTPAaHHUKAX (TETpa’ip, KyO, OKTa’ap, 10-
JeKadIp U UKOCadIp).

5.4. Tena u nosepxnocmu epawyeHusi.

5.4.1. Hunuuap. OcHOBaHUE, BhICOTA, OOKOBasi MOBEPXHOCTh, 0Opasyrolias, pas-
BEPTKA.

5.4.2. Konyc. OcHOBaHuMe, BbICOTa, OOKOBasi MIOBEPXHOCTh, 00pa3yroias, pa3BépTka.
5.4.3. lllap u cdepa, ux ceyeHUsl.

5.5. U3mepenue ceomempuueckux 8eIuyuH.

5.5.1. Bearnuuna yria, rpajgycHas Mepa yriia, COOTBETCTBUE MEXKY BEJIMUMHOMN yria
Y JUIMHOU T OKPY>KHOCTH.

5.5.2. Yroa Mexay npsiMbIMU B IPOCTPAHCTBE, YTOJI MEXKAY MPSIMOU U MIJIOCKOCTHIO,
YTOJI MEXK]Ty TNIOCKOCTSIMH.

5.5.3. lnuHa oTpe3ka, JIOMaHOU, OKPYKHOCTH; IEPUMETP MHOTOYTOJIbHUKA.

5.5.4. PaccTOsIHME OT TOYKH JI0 MPSIMOM, OT TOUKH JI0 INTIOCKOCTH; PACCTOSTHUE MEKTY
napaJijieIbHbIMA U CKPEUIMBAIOIIMMHUCS MPSMBIMU; PACCTOSHHUE MEXKY Mapaieib-
HBIMH TJIOCKOCTSIMHU.

5.5.5. [Inomane TpeyroiapHUKa, TapaiesiorpaMma, Tpareluu, Kpyra, CeKTopa.
5.5.6. Ilnoniaas MOBEPXHOCTH KOHYCA, ITUIUHIPA, CHEpPHI.

5.5.7. O6bEM KyOa, MpSIMOYTOJILHOTO Mapajiesienuie/a, MupaMuibl, IPU3MBI, ITU-
JUHAPA, KOHYyCa, 11apa.

5.6. Koopounamol u éexmopul.

5.6.1. KoopauHatel Ha TIpsIMOM, JEKapTOBBI KOOPJIUHATHI HA TJIOCKOCTH M B TIPO-
CTPAHCTBE.

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

5.6.3. Bektop, MOAy/Ib BEKTOpPa, PAaBEHCTBO BEKTOPOB; CIOKEHNE BEKTOPOB U YMHO-
’KEHUE BEKTOpa Ha YHCJIO.



5.6.4. KonnuneapHble BeKTOpbl. Pa3noxkeHue BeKTopa Mo JIByM HEKOJUIMHEAPHBIM
BEKTOpaM.

5.6.5. Kommianapusie BeKTOpbI. PaznoskeHue no TpéM HEKOMIUTAHAPHBIM BEKTOpaM.
5.6.6. KoopanHatsl BeKTOpa; CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; YTOJl MEK/Y BEK-
TOpPaAMHU.

6. Di1eMeHThl KOMOMHATOPUKH, CTATUCTUKU M TEOPUHU BEPOSITHOCTEIA.

6.1. Dnemenmol KOMOUHAMOPUKU.

6.1.1. IToouepenHbIil U OTHOBPEMEHHBII BHIOOP.

6.1.2. ®opmybl UKciaa cOUeTaHUH U epecTaHoBOK. bunom HeroToHa.

6.2. Dnemenmvl cmamucmuxu.

6.2.1. TabmuHoe 1 rpaduIecKOe MPEACTaBICHUE TaHHBIX.

6.2.2. UncnoBble XapaKTEPUCTHKH PSATOB TAHHBIX.

6.3. Dnemenmsl meopuu 6eposSImMHOCMeEU.

6.3.1. BeposiTHOCTH COOBITHIA.

6.3.2. IIpumepsl UCTIONB30BAHUS BEPOATHOCTEW M CTATUCTUKU MPU PEUICHUM MpU-
KJIQJHBIX 3a]1a4.

3. CTpyKTypa 3K3aMeHa

CrpykTypa Oumiiera mo MaTeMaTHKe COOTBETCTBYET CTPYKType Bapuanta KUM
(KOHTPOJIBHO-U3MEPUTENIBHBIX MATEPUAJIOB) €UHOTO IOCYIapCTBEHHOIO IK3aMEHa.
DK3aMeHalMOHHAas padoTa MO COAECP’KAHUIO, YPOBHIO CIOKHOCTU U OLEHUBAHHIO
MOJIHOCTBIO COOTBETCTBYET NMpoduiibHoMY ypoBHIO EI'D o maremaruxke.

DK3aMeHallMOHHasl paboTa COCTOUT U3 JIBYX YacTel, BKIIIOYArOmuX B ce0s 18
3aganuit. Yacte 1 coctout u3 11 3aganuii ¢ KpaTKUM OTBETOM 0a30BOT0O U MOBBIIICH-
HOT'O YPOBHEHN CIOKHOCTH. HacTp 2 cOomepk’uT 7 3aJaHUl C Pa3BEPHYTHIM OTBETOM
HOBBIIIEHHOTO ¥ BBICOKOI'O YPOBHS CIIOHOCTH.

OtBetnl Kk 3a1aHuaAM 1-11 3anuchIBalOTCS B BUJIE LIETIOT0 YKCIa WIA KOHEY-
HOM necatuyHoi npobu. Hampumep, Ne 6: — 0,8; Ne9: 22.

[Tpu BemmonHeHnuu 3aganmuii 12-18 TpelyeTcs 3amucarth MOJHOE pelieHue u
OTBeT.

[Ipy BBINOJIHEHWHU 3aJaHU MOKHO IOJIb30BATHCA YEPHOBUKOM HA BBIIAHHOU
OyMare Cc medatbl0 YHUBEPCUTETA, KOTOPBIM B KOHIIE dK3aMeHa JOJIKEH ObITh CAaH
BMECTE C YMCTOBHKOM YJIEHAM HK3aMEHAIMOHHOW KOMHMCCHH. 3allMCU B YEPHOBUKE
HE YYUTBIBAIOTCS MPU OLICHUBAHUU PAOOTHI.

Huxe gano copepxaHue KakKaoro 3aJaHusl.

3apanme Nel — mmaHumeTpuydeckas 3agada 6a30BOTr0 YpOBHS CIIOKHOCTH (Tpe-
yrOJIbHUKH, MapajiieJIorpaMMbl, Tpareluuu, HEHTPAIbHbIEC U BIIMCAHHbBIE YTJIbI, Kaca-
TelbHAas!, XOp/1a, CeKylIasi, BIUCAHHBIE U OMMCAHHBIE OKPYKHOCTH).

3aganue Ne2 — crepeoMerpuueckas 3ajzada 0a30BOTO YPOBHS CIIOXKHOCTH
(xy0, mapasenenunes, COCTaBHbIE MHOTOTPAHHUKH, TPU3Ma, MUPaMHJIa, LIHJIUHID,
KOHYC, IIap, IJIOIIAAN MIOBEPXHOCTEH, OOBEMBI).

3aganue Ne3 —3amaua o TeOpUU BEPOATHOCTEN 0230BOTO YPOBHS CIIOKHOCTH.



3ananmne Ne4 —3a71a4a NOBBIILIEHHOTO YPOBHS CII0KHOCTH, IIPOBEPSIOIIAS yMe-
HUE MOJICJIMPOBATh PeaJIbHbIE CUTYallMd HA SI3bIKE TEOPUM BEPOSTHOCTEH U CTaTH-
CTUKHU, BBIYUCIIATH B MPOCTEHIINX CUTYAIUSX BEPOSITHOCTH COOBITHA.

3apanme NeS — npocTeiiiirie ypaBHeHHs] 6a30BOT0 YPOBHS CJI0KHOCTH (JIMHEH-
HbI€, KBaJ[paTHbIe, KyOUUYeCKHe, MoKa3aTeabHbIe, JIorapupMuiecKkue, TPUrOHOMETPH-
YECKHE).

3aganme Ne6 —BbIUMCIICHHS U ITpeoOpa30BaHus 0a30BOr0 YPOBHS CIOXKHOCTH
(mpeoOpa3oBaHMs YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUN — pAIlMOHATIBHBIX U HppaLi-
OHANIBHBIX, IPOOHBIX, CTENIEHHBIX, TOTAPU(PMHUUECKUX, TPUTOHOMETPHUECKHX ).

3apanmne Ne7 — 3amaga 6a30BOTO YPOBHS CIOKHOCTH Ha TIPOM3BOJIHEIE U TIEP-
BOOOpa3Hble ((PU3HUECKUI M F€OMETPUYECKHM CMBICH MPOU3BOJHOM, MPUMEHEHUE
MIPOU3BOIHON K MCCJIEA0BaHUIO QYHKIINI, IEPBOOOpA3HBIE).

3aganmne Ne§ —3ajaya MOBBIIEHHOTO YPOBHS CJIOKHOCTH C NPUKIIAJIHBIM CO-
nepkanreM ((QyHKIMOHATBHBIC 3aBUCUMOCTH BEIMYHH, U3MECHCHUE 3HAYCHUS (PYHK-
I[IMY TIPY U3MEHCHUU 3HAYCHUS apTyMEHTA).

3aganue Ne9 — TexcToBas 3aJaua MOBBIIIEHHOTO YPOBHS CIOXXHOCTH (3a1a4u
Ha MPOIICHTHI, CIUIABBI, CMECH, PACTBOPEI, ABIKCHUE, PadOTY).

3apanme Nel0) — 3aaHuE NOBBIIEHHOTO YPOBHSI CII0KHOCTH, IIPOBEPSIOIIEE
YMEHHE BBIOJHATH IEUCTBUSA C QYHKIUSIMH.

3apanme Nell — 3aaya NOBBIIEHHOTO YPOBHS CIOKHOCTH HAa SKCTPEMYMBI,
HauOoJIbIIIee U HAaMMEHbIIIee 3HaUeHUEe QyHKIMM (MccnenoBanre PyHKIUM ¢ TOMO-
IIbIO TIPOU3BOHBIX).

3apanme Nel2 — TpUrOHOMETPUYECKOE, JIOTApUPMUUECKOE WIIH MOKA3aTENb-
HOE YPaBHEHHUE MOBBIIIEHHOTO YPOBHS CIIOAKHOCTH.

3amanue Nel3 — crepeomerprueckas 3aa4ya MOBBIIIEHHOTO YPOBHS CII0KHO-
CTH, OHA pa3/elieHa Ha IyHKTHI d U 0. B yHKTe a HyHO 10Ka3aTh FT€OMETPUUYECKUI
¢dakT, B MyHKTE 6 — HAWTU (BBIYUCIUTD) TEOMETPUIECKYIO BETUUHHY.

3ananue Nel4 — 570 HEpaBEHCTBO — APOOHO-pAIlMOHANIBHOE, JIoraprupMude-
CKO€ WJIM [TI0KA3aTEIBHOE MOBBIIIEHHOIO YPOBHSI CII0KHOCTH.

3apanme NelS — 310 TekcTOBas 3a7a4ya MOBBILIEHHOTO YPOBHS CIIOKHOCTH C
SKOHOMUYECKUM COACPKAHUEM.

3amanue Nel6 — 570 IaHUMETpUYECKas 3a/1a4a MOBBIIIEHHOTO YPOBHS CII0XK-
HOCTH. B IyHKTE @ HyHO JJ0Ka3aTh TeOMETPUUECKUI (PaKT, B MyHKTE 6 — HAWTHU (BBI-
YUCJIUTh) TEOMETPUUYECKYIO BEJIUUUHY.

3aganme Nel7—3To ypaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMBI C TAPAMETPOM.
D70 3ajja4a BBICOKOT'O YPOBHSI CJIIOKHOCTH.

3ajauu ¢ mapamMeTpoM JOMYCKalT BECbMa pa3HOOOpa3HbIe CIOCOOBI PEILICHHUS.
Haubounee pacnpocTpaHeHHBIMU U3 HUX SBJISIFOTCS:

— YUCTO anredpandyeckuii crnocod pernieHus;

— CHoco0 perieHns, OCHOBAHHBIN Ha MOCTPOSCHUH U UCCIIEA0BAHUU T€OMETPHU-
YEeCKOM MOJE/IM JaHHOM 3aJa4uM;

— (hyHKUIMOHANIBHBIN CIOCO0, B KOTOPOM MOTYT OBITh U anreOpanieckue, U reo-
METPUUYECKHE MOMEHTHI, HO 0a30BbIM SIBIISIETCA UCCIIE0BAaHIE HEKOTOPOM (PYHKIINU.



3avacTyro (HO Jajieko He Bcerja) rpaduueckuil Metoa 0oliee SICHO BEAET K
uenu. KpoMe Toro, B KOHKpETHOM TEKCTE PELICHUS BIIOJHE MOTYT BCTPEYAThCA dJIe-
MEHTBI KaXJI0T0 U3 TPEX MEPEUUCICHHBIX CIIOCOOO0B.

3amanue Nel8 BBICOKOTO YpOBHS CIIOXKHOCTH COAEPKATEIBHO MPOBEPSIET B
NEPBYIO 04Yepelb HE YPOBEHb MaTEMAaTHUUECKOM (IIKOJIbHOM) 00pa30BaHHOCTH, a ypO-
BEHb MATEMATUYECKOUN KYJIbTYypbl. DOPMUPOBAHUA KYJIbTYPbl IPOUCXOIUT HA IIPOTS-
KEHUM BCEX JIeT 00y4yeHus (M HE TOJBKO B IIKOJIE). J{Jis pereHus 3Toil 3ajaum HUKa-
KuX (haKTOB M3 TEOPUHU YHCENl TUIa TeopeMmbl Bumbcona, yncen MepcenHa, Maoil
Teopembl Pepma, TEOPUH CPAaBHEHUW U T.IL. JJI PELICHMS 3TUX 3aJaHUi He TpeOy-
etcs. ToT, KT0o 3T (aKThl 3HAET, pa3yMeeTcsl, MOXKET UX MCIOJIb30BaTh, HO MPU pe-
IIEHUH BCETAa MOKHO OOOUTHCH U 0€3 HUX.

VYcnous 3aganust Nel8 pa3outel Ha myHKTHI. [1o cymiecTBy, 3aaya pa3oura Ha
psa moA3aaay (YaCTHBIX CITyYaeB), MOCIEA0BATENBHO peliasi KOTOPbIE MOKHO B UTOTE
CIPABUTHCA C CUTYALMEN B LIEJIOM.

Ha BhInOJIHEHME 9K3aMEHAIMOHHOM paboThl OTBOAUTCS 3 yaca 55 munyT (235
MUHYT).

4. JlonoJiHUTEIbHbIE MATEPHAJIBI U 000PYA0BAHHUE

CrpaBo4YHbIE MaTe€pPHajbl BBIIAIOTCS BMECTE C SK3aMEHAI[HOHHBIM OHIIETOM U
CoZepKaT TPUTOHOMETPHUYECKHE (DOPMYJIBL:
sin*a + cos?a=1
sin2a = 2sina - cosa
cos2a = cos’a — sin*a
sin(a + B) = sina - cosf + cosa - sinfs
cos(a + B) = cosa - cosf — sina - sinfs
[Tpu BBITTOJHEHUH 3aTaHUH MOYKHO TOJIb30BAThCS YEPHOBUKOM. 3aIHCH B Yep-
HOBHKE, a TAK)KE B TEKCTE OMJIeTa HE YUYUTHIBAIOTCS MPHU OIICHUBAHUN PAOOTHI.
[Ipu BBINONHEHNH 3a/IaHUM Pa3PEIIACTCS MOJIb30BATHCS JIMHEUKOM.

5. Kpurepum oneHku

Pe3ynpTarsl BCTYNUTENBHOIO MCIHBITAHUS 10 MAaTEMATHKE OLICHUBAIOTCS IO
100-6annpHolM miKajge. MwuHUMaIbHOE KOJWMYECTBO OallJIOB, IOJTBEPIKIAIOIICE
YCIICIIHOE TMPOXOKIAECHUE BCTYNMUTEIBHOIO HCHBITAHUS MO MAaTEMAaTHKE, COOTBET-
CTBYeT MHUHUMAaJbHOMY KosinuecTBYy OaimoB EI'D, ycraHoBieHHOMYy MuHHUCTEp-
CTBOM CeJIbCKOro xo3siicTBa Poccuiickon denepanuu.

[IpaBWIBHOCTH pellICHUs 3aJJaHU CHayaja OLICHUBAETCS MEePBUYHBIMH 0aJi-
Jamu. [IpaBunbpHOE pemienne kaxaoro u3 3amanmii 1-11 ormenuBaercs 1 Gammom.
Kaxnoe u3 3aganuii 1-11 cuntaeTcst BBINOJIHEHHBIM BEPHO, €CIIU YK3aMEHYEMBbIN Jal
MPaBUJILHBIN OTBET B BUJIE IIEJIOTO YHCIIA I KOHEYHOU JecaTnaHou qpoou. Hempa-
BWJIBHBIN OTBET 3amanuii 1-11 ornenuBaercs (0 6amios.
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Pemienus 3amanuii ¢ pa3BepHYTHIM OTBETOM OlieHHBaKOTCs oT 0 10 4 6ayios.
[TonHoE MpaBMIIBHOE pelIeHUe Kaxaoro u3 3aganuit 12, 14, 15 ouenuBaercs 2 6ai-
JIaMH; Kakaoro u3 3amganuii 13 u 16 — 3 Gannamu; kakaoro u3 3amanuii 17 u 18 — 4
OaJutaMu.

MakcuManbHBIA YHCI0 IEPBUYHBIX 0aJIJIOB 3a BCIO padoTy — 31.

3aTeM cyMMa MEpPBUYHBIX OAJIJIOB 3a BCIO pabOTy MEPEBOJAUTCS B UTOTOBYIO
oneHky no 100-0amibHOM cucTteMe B cooTBeTcTBUM ¢ [Ipunoxenuem 2 k Pacnops-
xenuto Pocobpuamzopa Ne575-10 ot 11.04.2019 (o6noBneHo 27.04.2023).

Tabmuua — IlepeBoa cymMMBbl NEPBUYHBIX 0AJIOB 32 BCIO AK3aMEHALMOHHYIO padoTy
B MTOTOBYIO Oo1leHKY 110 100-6a)5TbHOM cucTeme

[IepBuuHbIe Nrorosbie 6aibl [IepBuuHbIe Nrorosbie 6aibl
OasIBI OaJLITBI
0 0 16 74
1 6 17 76
2 11 18 78
3 17 19 80
4 22 20 82
5 27 21 84
6 34 22 86
7 40 23 88
8 46 24 90
9 52 25 92
10 58 26 94
11 64 27 96
12 66 28 98
13 68 29 100
14 70 30 100
15 72 31 100

[IpenBapuTenbHO OTMETUM CHEIUaIbHbIE Cily4yau noaydenus 0 0asios.

OO0muii kpurepuii nosydyenus () 6a/10B 3a 3aganus 12-18 naxe npu dop-
MaJIbHO NMPABWJIBHOM OTBeTE — 3TO MCIOJIb30BaAHNE NPU pelieHuu cnenudpuye-
CKHX 3HAKOB omnepanuii, pyHKIHA, cCKOOOK M3 SI3bIKOB NMPOrPaMMHUPOBAHMS
BMeCTO OOBIYHBIX 3HAKOB IIKO0JbHOI MaTeMaTUKH!

3amanus 13 u 16 ouenuBarorcs 0 6aaIaMu, ecJid IPU PpellIeHUH HeET IO-
CTPOEHHSI COOTBETCTBYIONIUX YCJIOBHIO reoMeTpudecknx Guryp ¢ 0003HaYeHH-
SIMH UX 3JIEMEHTOB!

3ananue 17 ouenuBaercs () 0a/1amMu, ecJi HET reOMETPUYECKOT0 PUCYHKA
NpHu BbIOOpPe cnocoda peleHusi, OCHOBAHHOTO HA MOCTPOCHUM M MCCJIeIOBAHUM
reoMeTpUYecKoil MoJeJu JaHHOM 3a1a4u!

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

ConepkaHue KpuTepus olleHUBaHUA 3a1aHus Nel2 bannsl
O00CHOBAaHHO MOJYYEHBI BEPHBIE OTBETHI B 000OUX MYHKTaX 2
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OOG0CHOBAaHHO MOJIYYE€H BEPHBIN OTBET B MYHKTE a
i

MOJTy4YEHbI HEBEPHBIE OTBETHI M3-3a BEIUMCIUTEIBHOMN OMIUOKHU, HO ITPU ATOM 1
MMeeTCsl BepHas OCJIeIOBATEILHOCTh BCEX IIAr0B PEIIeHUs 000UX MyHK-
TOB: MyHKTA @ U MMyHKTA O
Pemenne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, TIEPEUNCICHHBIX 0
BEITIIC
Maxcumanvuolii 6ain 2
Conepkanue KpuTepus oOllecHUBaHusA 3aganus Nel3 bamsl
HMeeTcs BepHOE TI0KA3aTEIBCTBO YTBEPIKICHUS ITYHKTA ¢ 1 00OCHOBAHHO 3
MOJTYYCH BEPHBIN OTBET B IIYHKTE O
[TomyyeH 00OCHOBaHHBIM OTBET B MYHKTE O 2
NI
UMEETCS BEPHOE JTOKA3aTeIIbCTBO YTBEP)KICHHSI ITYHKTA @, ¥ TIPH 000CHO-
BaHHOM PEIIIEHUH MMYHKTA 6 MOJy4YeH HEBEPHBIN OTBET M3-3a apudmeTrye-
CKOM OIIMOKU
Nmeetcs BepHOE 10Ka3aTEIBCTBO YTBEPKACHUS MMYHKTA d, 1
N
py 0OOCHOBAHHOM PEIICHUH ITYHKTa 6 TOJy4YeH HEBEPHBIN OTBET M3-3a
apupMEeTUIECKON OIINOKH,
NJin
000OCHOBaHHO TIOJIYYCH BEpHBI OTBET B MyHKTE O C WCIOJIH30BAHHEM
YTBEPIKJICHUS TYHKTA d, TIPH TOM MYHKT @ HE BBITIOJIHCH
Pemenue He COOTBETCTBYET HM OJJHOMY M3 KPHTEPHUEB, IMEPESUNCICHHBIX 0
BEIIIIC
NI
IIPU PEIICHUH HET TOCTPOEHUSI COOTBETCTBYIOIIUX YCIOBHIO 3a/IaHUS T'€0-
METPUYECKUX PUTYP ¢ 0003HAYCHHUSIMU MX DJIEMEHTOB
Maxcumanvrolii 6ain 3
Copep:xanne KpuTepus oueHUBaHu 3aaanus Nel4 banel
OOG0CHOBaHHO MOJyY€H BEPHBIN OTBET 2
OOG0CHOBAaHHO MOTYYEH OTBET, OTIUYAIOUTUICS OT BEPHOTO UCKITIOYCHUEM
/ BKITFOYEHUEM TPAHUYHBIX TOUEK
i 1
MOJTYYCH HEBEPHBIM OTBET M3-32 BBIYMCIUTEILHON OIMMOKH, HO IPU STOM
UMEETCsI BepHasl MTOCJIeI0BATCILHOCTh BCEX MArOB PENICHUS
Pemenue He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, TIEPEUNCICHHBIX 0
BEIIIIC
Maxkcumanvuolii 6ann 2
Copep:xanue KpuTepus oueHUBaHuA 3agaHusa NelS bamsl
OO6G0CHOBAHHO TOJTYY€H BEPHBIM OTBET 2
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BCpHO IMOCTPOCHA MaTeMaTUUYCCKasA MOACIIb, PCIICHUEC CBECACHO K HCCIIC-
JOBAaHHIO ATOM MOJCIJIN U IIOJIYUYCH PC3YyJIbTAT:

BBIILIE
NJIN

— HEBEPHBI OTBET M3-32 BBIUMCIUTEIHHONU OMINOKHY; !
— BEPHBIM OTBET, HO PEIICHHE HEIOCTATOYHO 0OOOCHOBAHO
Pemenne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, IEPEUNCICHHBIX 0
BEITIIC

Maxcumanvrolii 6ain 2

Conepkanue KpuTepus OllcHUBAHUA 3a1aHus Nel6 bamsl

Nmeetcs BepHOE JI0Ka3aTENbCTBO YTBEPXKICHUS TYHKTAa @ © 000CHOBAHHO 3
MOJTYYCH BEPHBIN OTBET B IIYHKTE O
[TomyueH 000CHOBaHHBIM OTBET B YHKTE O 2
NI
UMEETCS BEPHOE JTOKA3aTEIIbCTBO YTBEP KICHHSI ITYHKTA @, ¥ TIPH 000CHO-
BaHHOM PEIIIEHNH MYHKTA 6 MOJy4eH HEBEPHBIA OTBET M3-3a apu(MeTHIC-
CKOM OIIMOKU
Nmeetcs BepHOE 10KA3aTEIBCTBO YTBEPKACHUS MMYHKTA d, 1
N
py 0OOCHOBAHHOM PEIICHUH MyHKTa 6 TOJy4YeH HEBEPHBIN OTBET M3-3a
apu(pMETUIECKOMN OIUOKH,
N
000CHOBaHHO TIOJIYYCH BEpHBI OTBET B MyHKTE O C WMCIOJIH30BAHHEM
YTBEPKJICHUS TYHKTA d, TIPH TOM MYHKT @ HE BBITIOJIHCH
Pemenue He COOTBETCTBYET HU OJTHOMY M3 KPHTEPHEB, IMEPESUNUCICHHBIX 0
BEIIIIC
NJin
MIPU PEIICHUHN HET TOCTPOEHUSI COOTBETCTBYIOIIUX YCIOBHIO 3a/IJaHUS T'€0-
METPUYECKUX PUTYP ¢ 0003HAYCHHUSIMU MX DJIEMEHTOB

Maxcumanvrolii 6ain 3

Conep:kanue KpuTepus OueHKH 3aganus Nel71 bamsl

OO60CHOBAaHHO TIOJIYYEH MPABUIILHBIN OTBET 4
C moMOIIIbI0 BEPHOTO PACCYKICHHSI TTOJIy9€HO MHOXKECTBO 3HAUYCHHI Ta- 3
pameTpa a, OTIIMYAIONTUECsS OT HICKOMOTO MHOXECTBAa KOHEYHBIM YHUCIIOM
TOYEK
C moMOIIBbIO BEPHOTO PACCYKICHUS MTOTYYEHBI BCE TPAHUYHBIC TOUYKH HC- 2
KOMOI'0 MHO>KECTBA 3HAYEHUM a
BepHo monydeHa XoTs Obl 0JHAa TpaHWYHAs TOYKAa MCKOMOTO MHOXKECTBa 1
3HAUYCHUM @, HO HE BCE U3 HUX
Pemenne HE COOTBETCTBYET HU OJIHOMY W3 KPHUTEPHUEB, TPUBCIEHHBIX 0

1 Kpurepnn KOHKpETHBIX 3aIaHUH [T 3a8aHus 17 MOTYT HECKOJIBKO OTIIMYATHCS OT JaHHOTO 37ech Kpurepus. O pas-

HOOOpa3uu KpuTepueB 3ananus 17 ckazaHo Ha caiire ®UIIU [16].
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HET T€OMETPUYECKOTO PUCYHKA MPU BBIOOpE crioco0a pelieHusi, OCHOBaH-
HOTO Ha MOCTPOCHUU U HCCIICIOBAHUN T€OMETPUUYECKON MOJIETN JTaHHON
3aJlauun

Maxkcumanvuolil 6ann 4
Copnep:xanne KpuTepus oueHUBaHu 3aganus Nel8 basnel

BepHo nonydeHsl Bce mepeyrciieHHbIe (CM. KpuTepuid Ha 1 6amn) pes3yib- 4
TaThI
BepHo nosydeHbl Tpu U3 NepeyuciaeHHbIX (CM. KpuTepuid Ha 1 6amr) pe- 3
3yJIbTaTOB
BepHo nonyueHsl 1Ba U3 NepeYUCIeHHBIX (CM. KpuTepuid Ha 1 Gamn) pe- 2
3yJIbTaTOB
BepHo nonydeH ovH U3 CIEAYIOMINX PE3yJIbTATOB: 1

— 000CHOBaHHOE PEIICHUE TyHKTA d;

— 000CHOBaHHOE pEIICHUE MYHKTA 0;

— UCKOMasl OIIEHKA B ITYHKTE 6;

— MPUMEP B IMYHKTE 8, 00ECTICYNBAIOIINN TOYHOCTD MTPEIBITYIIEH OIICHKH
Pemienue He COOTBETCTBYET HM OJIHOMY M3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvroii 6anin 4

6. JlutepaTrypa, pekoMeHnayemas JJisl NOATOTOBKH K IK3aMeHY

1. EI'2-2023. Smenko U.B. (pexn.). Maremaruka. [IpoduiibHbIi ypOBEHSB.
TunoBele 3K3aMEeHAIMOHHBIE BapruaHThl: 36 BapuaHToB. — M.: M3narenscTBO «Hanm-
OHaJIbHOE 0Opa3zoBaHuey, 2023. — 224 c.

2. EI'D2-2023. Marematuka. [Ipodunbnbiii ypoBeHb. TpeHUpOBOUHBIE BapH-
autel: 30 BapuanToB / B.B. Mupommun. — M.: Dkcemo, 2022, — 168 c.

3. Cemenos, A.B. Maremaruka. [Ipodunbubiii ypoBenb. Enunblii rocynap-
CTBEHHBII K3aMeH. ['0TOBUMCS K MTOrOBOM aTTecTanuu: [yueOHoe mocobue] / A.B.
CemenoB, A.C. Tpenanun, N.B. Smenko, 1.P. Beicorkuii, JI.A. TutoBa; noxa pen.
N.B. Smenko. — M.: MOCKOBCKHUIA IIECHTP HEMPEPHIBHOTO MaTEMaTUYECKOTO 00pa3o-
BaHwms, 2022. — 208 c.

4. Smenko, U.B. EI'D ®UIIN 2022. Marematuka. [IpopuiabHbIii ypOBEHB.
TumnoBble BapuaHThl YK3aMEHAIIMOHHBIX 3aJlaHuii. 36 BapuaHTOB 3aganuid. [1oapo0-
HBIH pa300p BBIMOJIHEHMS 3aaHuii ogHoro Bapuanta / M.B. Slmenko, O.A. Bopos-
yaruHa, M.A. Bomukesuy; noa pen. U.B. Amenko. — M.: MU3narenscTBo «9K3amen,
2022. - 160 c.

5. EI'D2022. Maremaruka. [Ipodunsusrii ypoBens. 14 BapuantoB. Tumnosbie
BapUaHTHI DK3aMEHAITMOHHBIX 3a/1aHui oT pazpadotunkoB EI'D / N.B. fmenko, M. A.
BomukeBuy, O.A. Boponuaruna, 1.P. Beiconkuit, P.K. I'opaun, I1.B. Ceménon, O.H.
Kocyxumn, J[.A. ®énoposbix, A.U. Cy3nanbiies, A.P. Ps3anosckuii, B.A. CMupHoOB,
A.C. Tpenanun, A.B. Xauarypsn, C.A. Illectakos, JI.3. IlIHnonb; nox pen. U.B.
Amenko. — M.: U3narensctBo «Ok3amen», 2022. — 71 c. (Cepus «EI'D. Tectsl ot
Pa3paboOTYUKOBY).
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6. AunreOpa u Havasia MmaTeMarudeckoro aHanuza. 10-11 kmaccel. ba3oBblii u
yrayOJeHHBIN ypOBHU. YUeOHUK it 0011eo0pa3oBaTesibHbix opranuzanuii / H1.A.
Anumos, FO.M. Komsarun 1O, M.B. Tkauéa [u np.] — M.: U3narensctBo «IIpocse-
menuey, 2020. — 463 c.

7. Artanacsn, JI.C. Maremaruka: anreOpa 1 Hauaia aHainu3a, reometpus. ['eo-
metpusi: 10-11 kmaccel: yueOHUK a1 0011e00pa3oBaTeIbHbBIX OpraHu3aluii: 6azo-
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