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IIporpamma paccMOTpeHa U yTBEpKIAEHA Ha 3aceqannu Y yeHoro copera ®I'6OY BO
PI'ATY "19" auBaps 2026 roga, npotokos Ne 5



1. O0mue moJiosKeHust

OcHOBHas LI€JIb BCTYIIUTEIBHOTO UCIIBITAHUS — OLEHKA Ka4eCTBA MOATOTOBKH
[OCTYNAIOIIMX 110 MaTEMATUKE U ONpPEAENICHUE UHTEIUIEKTYaIbHOTO, COLUAIBHOTO,
OOLIEKYJIBTYPHOTO U KOMMYHUKAaTUBHOTO YPOBHS Pa3BUTHSI TMUYHOCTH aOUTYpUEHTA.

Ha sk3amene no mamemamuxe abumypuenm OO0JHCEeH NPOABUMb YMEHUSL:
1. YMeTh BBINOJHATH BEIYUCICHHUA U IPe00pa3oBaHu.
1.1. BommonusaTe apupMeTndyeckue IeiCTBHs, coueTasi yCTHbIC U MMCbMEHHBIEC TIPH-
€Mbl; HaXOJIUTh 3HAYEHUSI KOPHS HAaTypaJIbHON CTENEHH, CTENIEHU C PALMOHAIBHBIM
nokasaresiem, Jorapudma.
1.2. Boluncnath 3Ha4eHHsI YUCIOBBIX M OYKBEHHBIX BBIPAKCHHI, OCYIIECTBISS He-
00X0/IMMBI€ TIOJICTAHOBKH M MPE0Opa30BaHUSI.
1.3. IIpoBOAMUTH IO M3BECTHBIM (hOpMYJIaM U ITpaBUjIaM Mpeodpa3oBaHusi OyKBEHHBIX
BBIPAKECHHM, BKJIIOYAIONIMX CTENEHHU, PaJuKalibl, JOrapuMbl U TPUTOHOMETPHYE-
ckue PyHKIUH.
2. YMeThb pemiaTh YpaBHEHHUS U HEPABEHCTBA.
2.1. PemaTp panyoHaJIbHbIE, HPPALMOHAIIBHBIE, TIOKA3aTEIbHbBIE, TPUTOHOMETPUYE-
CKHUE U JIOTapU(PMUUECKHE YPABHEHUS, UX CUCTEMBL.
2.2. PemaTp ypaBHEHHMs, IPOCTEUIINE CHCTEMBl YPAaBHEHMI, HCIIOJIb3Ysl CBOMCTBA
(GyHKIMI 1 UX TpaduKOB; UCIIOJIB30BATh JUIsl HPUOIMKEHHOTO PEHICHUs YPaBHEHUM
Y HEPABEHCTB IpaUUECKUl METO/I.
2.3. Pemate parnmoHaibHbIe, TOKa3aTeIbHBIC U JTOTapU(PMUUECKHE HEPABEHCTBA, UX
CUCTEMBI.
3. YMeTh BBINOJHATH AeHCTBHSA ¢ PyHKUMAMH.
3.1. Onpenensate 3HaUeHUE (PYHKUMU MO 3HAYECHHMIO apryMEHTa MpU Pa3IudHbIX
cnocobax 3agaHus (YHKUMH; ONUCHIBATH MO rpaduKy NOBEACHUE M CBOMCTBA
(GyHKUMU, HAXOAUTH 10 rpaduKy GyHKIMH HauOOJIbIlIee U HAUMEHbIIIEEe 3HAUYCHUS;
CTPOUTH TpaUKU N3YYECHHBIX (DYHKIIHIM.
3.2. BeluuciaTh Npou3BOHbIE U IEPBOOOPA3HBIE ANEMEHTAPHBIX (PYHKIIHMA.
3.3. UccnenoBath B MpOCTEHIIMX clydasX (PYHKIIMM Ha MOHOTOHHOCTb, HAXOJWTh
HanOoJIbIIICe M HAUMEHBIIIEE 3HAUYCHUS (PYHKITUH.
4. YMeTh BBINOJHATH ACHCTBUA C reoMeTpUYecKUMH (urypamm, KOOpIAMHA-
TaMHU M BEKTOPaMHU.
4.1. Pemiath miiaHUMETPUYECKUE 3a7a4l Ha HAXOXKICHUE T€OMETPUUYECKUX BETMUMH
(11MH, YTIIOB, IJIOMIAACH).
4.2. Pemath mpocTeiine CTepeoMETPUUYECKHUE 3aJladyl Ha HAXOXKICHUE FeOMETpPHU-
YECKUX BEJIMYMH (JJIMH, YTJIO0B, IUIOWIAAEH, 00bEMOB); UCIIOIb30BATh MPU PEIICHUN
CTEPEOMETPUYECKHUX 3a/a4 IJIaHUMETpUieckue (HakTbl U METOJIbI.
4.3. Onpenenarb KOOPAUWHATHI TOYKHU; IMPOBOAUTH ONEPALMU HAJ BEKTOPAMH, BbI-
YUCJISITH IJTMHY U KOOPAMHATHI BEKTOPA, YTOJl MEXAY BEKTOpaMu
S. YMeTh cTpouMTh M HCC/IEA0BATH NPOCTEHIINEe MATEMAaTHYECKHEe MOIEJIN.
5.1. MoaenupoBath peajibHbI€, B TOM YUCJIE COUYUANbHO-IKOHOMUYECKU e, CUTYyallun
Ha SI3bIKE anreOpbl, COCTABIATh YPAaBHEHUS W HEPABEHCTBA MO YCIOBHUIO 3a/1ayM;
MCCIIEIOBATh MOCTPOCHHBIE MOJIEJIH C UCTIOIb30BAaHUEM armapaTa aareOpbl.
5.2. MoaenupoBaTh peasibHbIE, B TOM YHUCIIE COUUANbHO-IKOHOMUYECKUE, CATYallu!
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Ha S3bIKE T€OMETPHUM, UCCIECI0BATh IOCTPOECHHBIE MOJEIH C MCIOJIb30BAHUEM T'€0-
METPUYECKUX TIOHATUHN U TEOPEM, allrapara aireOpspl; peraTh IPakKTHUYECKHUE 3a4a4H,
CBSI3aHHBIC C HAXOKJICHUEM N€OMETPUYECKUX BEIUYMH.

5.3. IIpoBoauTh NOKa3aTeabHBIE PACCYXICHUS IPU PELICHUH 3a]ad, OLCHUBATh
JIOTUYECKYIO IIPAaBUIIHOCTh PACCYKICHUN, PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE
pacCyKIeHUs.

6. YMerb MCIOJIB30BATH NPHOOpPETEHHBbIE 3HAHUS U YMEHHUS B NPAKTHYECKOMN
AeATeJbHOCTH M NOBCEAHEBHOM KU3HU.

6.1. AHanu3upoBaTh peaqbHbIC YHUCIOBBIE JaHHBIC, HH(OPMAIINIO CTATUCTUYECKOTO
XapakTepa; OCYLIECTBIATh MPAKTHUECKHUE PacyeThl MO (GopmyliaM; MOJIb30BATHCS
OLICHKOW W NMPUKUIKOW MPU ITPAKTUYECKHUX PaCUETaX.

6.2. OnuchIBaTh ¢ TOMOLIBIO (DYHKIMI pa3IMyHbIE PEAbHbIE 3aBUCUMOCTH MEXY
BEJIMYMHAMU U HHTEPIPETUPOBATh MX TpadUKH; WM3BJIEKAaTh MHPOpPMALUIO, TpEa-
CTaBJICHHYIO B TaOJuIlax, Ha [uarpaMmmax, rpaguxax

6.3. PemaTh npukiagHble 3aJa4l, B TOM YHUCIIE COUUATbHO-IKOHOMUYECKO20, (U-
3MYECKOT0 XapakTepa, Ha HauOOJbIIME U HAaUMEHBIINE 3HAUCHUS, HA HAXOXKICHUE
CKOPOCTH U YCKOPEHHUS.

2. Coneprxanue NporpamMmbl
1. Anreopa.
1.1. Yucna, kopHu u cmenenu.
1.1.1. Lenble uncna.
1.1.2. Crenensp ¢ HaTypaJIbHBIM MOKA3aTEIEM.
1.1.3. JIpo6u, mpoLeHThI, palliOHaIbLHbIE YHCIIA.
1.1.4. Crenens ¢ 1enbIM NOKa3aTeNEM.
1.1.5. Kopens crenenun N > 1 1 ero cCBOMCTBA.
1.1.6. Crenens ¢ palimoHaIbHBIM MTOKA3aTEIEM U €€ CBOMCTBA.
1.1.7. CBoiicTBa CTENEHU C IEUCTBUTEIbHBIM ITOKA3aTEIIEM.
1.2. OcHnosvl mpuecornomempuu.
1.2.1. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC TPOU3BOJILHOIO YIJIA.
1.2.2. Panguannas mepa yria.
1.2.3. Cunyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC YHUCJIa.
1.2.4. OCcHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA.
1.2.5. ®opmynbl npUBEAEHUS.
1.2.6. CuHyc, KOCHHYC U TAHT€HC CYMMBI M Pa3HOCTH ABYX YIJIOB.
1.2.7. CuHyC 1 KOCUHYC JIBOMHOTO yrIJa.
1.3. Jloeapughmur.
1.3.1. Jlorapudm uucna.
1.3.2. Jlorapudm npousBeeHUsI, YaCTHOTO, CTETICHHU.
1.3.3. JlecaTuuHBIN U HATYyPATBHBIN JIOTapU(PMBI, UCIIO e.
1.4. Ilpeobpaszosanus evipadiceHull.
1.4.1. IlpeoOpa3zoBanus BRIPAXKEHUI, BKIIOYAIOIINX apU(PMETHUECKHUE OTIepaIiH.
1.4.2. TlpeoOpa3oBaHusi BRIPAKEHUH, BKIFOYAIONTUX OMEPAIUI0 BO3BEACHUS B CTE-
IIEHb.



1.4.3. IIpeoOpa3zoBanust BhIpaKEHUH, BKIIOUYAIOIIUX KOPHU HATYPAIIbHON CTENEHHU.
1.4.4. IIpeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUM.

1.4.5. [IpeoOpa3zoBaHue BbIpRXKEHH, BKIIOYAIOIIUX OMEPaIMIo Jorapu(pMupoBaHusl.
1.4.6. Monynb (abcosroTHasE BEJIMYMHA) YHCTIA.

2. YpaBHeHHsI U HEPAaBEHCTBA.

2.1. Ypasuenus.

2.1.1. KBagpaTtHble ypaBHEHHUS.

2.1.2. PannoHa/IbHBIE YPABHEHUS.

2.1.3. UppaumonanbHble ypaBHEHUS.

2.1.4. TpUroHOMETpUYECKUE YPABHEHHUS.

2.1.5. Iloka3aTenpHbIE ypaBHEHHS.

2.1.6. JlorapupmMuueckre ypaBHEHUS.

2.1.7. PaBHOCWJIBHOCTBh YPABHEHUM, CUCTEM YPABHEHUM.

2.1.8. IIpocreiimme cucTeMbl ypaBHEHUM C IBYMsI HEU3BECTHBIMMU.

2.1.9. OcHoBHbIE NIPUEMBI PEIICHUsI CUCTEM YpaBHEHHUM: MOJCTaHOBKaA, aireopau-
YECKOE CIIOKEHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX.

2.1.10. Ucnionb3oBanue CBOMCTB U rpadrkoB GyHKIINIA PU PEIICHUN YPaBHEHUH.
2.1.11. N3o0pakeHue Ha KOOPAWHATHON IUIOCKOCTH MHOXKECTBA PEILIEHUN ypaBHE-
HUH C IBYMsI IEPEMEHHBIMU U UX CHCTEM.

2.1.12. IlpumeHeHre MATEMATHYECKUX METOHOB JUISl PELIEHUS COIEpKATEIbHBIX
3a/lay M3 Pa3IMYHBIX 00JacTel HayKu W MpakTuku. MHTepnperauus pesyibTarta,
YYET peallbHbIX OTPAHUYCHUMN.

2.2. Hepasencmaa.

2.2.1. KBagpaTHble HEpABEHCTBA.

2.2.2. PauvoHaIbHBIE HEPABEHCTBA.

2.2.3. Iloka3zarebHbIE HEPABEHCTBA.

2.2.4. JlorapudMuueckre HEpaBeHCTBA.

2.2.5. CucTtembl JIMHENHBIX HEPABEHCTB.

2.2.6. CucTtemMbl HEPABEHCTB C OJTHOM MTEPEMEHHOM.

2.2.7. PaBHOCWJIBHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB.

2.2.8. Ucnionp3oBaHne CBOWCTB U rpauKOB (DYHKIIH MPU PEIICHUA HEPABEHCTB.
2.2.9. MeTroa UHTEPBAJIOB.

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

3. ®yHKUHUH.

3.1. Onpeoenenue u epagpux ynkyuu.

3.1.1. ®yHkuus, o0aacTh onpeaeneHus: GPyHKIUU.

3.1.2. MHO€eCTBO 3HaY€HUI (PYHKIUU.

3.1.3. I'padux byukiuu. [Ipumepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peajibHbIX
Ipoleccax v sIBJICHUSX.

3.1.4. O6patnas gynkuus. ['paduk odpaTHON HyHKIIUY.

3.1.5. TlpeoOpa3zoBanusi rpaduKoB: MapauIeIbHBI MEPEHOC, CUMMETPUS OTHOCH-
TEJILHO OCEN KOOPAMHAT.

3.2. Dnemenmapmnoe ucciedosarue QyHKyull.



3.2.1. MoHotoHHOCTh QyHKIIMU. [TpOMEKyTKM BO3pacTaHus U yObIBAHMUS.

3.2.2. UETHOCTH U HEUETHOCTD (PYHKIIUH.

3.2.3. IleproauuHOCTh (DYHKITHH.

3.2.4. OrpaHu4eHHOCTh (PYHKIIUU.

3.2.5. Touku 3kcTpeMyMa (JIOKAJIBHOIO MAaKCUMyMa U1 MUHUMYMa) (PYHKIUH.

3.2.6. Haubobliiee 1 HAaMMEHbIIee 3HAYCHUS (PYHKIIUH.

3.3. Ocnognvie snemenmapmvie yHKYUU.

3.3.1. Jluneitnas ¢yskius, e€ rpaduk.

3.3.2. ®OyHKMs, ONUCHIBAIONIAs OOPATHYIO MPOMOPIUOHATIBHYIO 3aBUCUMOCTD, €&
rpaduxk.

3.3.3. KBagparnunas ¢pynkmnus, e€ rpadux.

3.3.4. CrenenHas (pyHKIUS ¢ HAaTypaJIbHBIM MTOKa3aTeneM, €€ rpaduk.

3.3.5. TpuroHomerpuyeckue (PyHKINH, UX TpaUKH.

3.3.6. [lokazatenbHas GpyHkIus, €€ rpaduxk.

3.3.7. Jlorapudmuueckast pyHkius, e€ rpadux.

4. Hayajia MaTeMaTH4€CKOI0 aHAJIN3A.

4.1. I[Ipouszsoouas.

4.1.1. Ilonarue o npou3BOHON (PYHKIIUU, TEOMETPUUECKUI CMBICI IPOU3BOIHOM.
4.1.2. ®u3nyeckuili CMBICI NPOU3BOJHOM, HAaXOXKJIECHUE CKOPOCTH IS IpoIEcca,
3a1aHHOTO (hOPMYJIOM WU TpadUKOM.

4.1.3. YpaBHeHHE KacaTelIbHOU K rpa@uKy QyHKIHU.

4.1.4. ITpon3BoHbIE CyMMBI, pa3HOCTH, TPOU3BEACHUS, YACTHOTO.

4.1.5. IIpon3BOHBIE OCHOBHBIX 3J€MEHTAPHBIX (PYHKIUH.

4.1.6. Bropas npousBoaHas U €€ PU3NYECKUI CMBICI.

4.2. Uccneoosarnue ¢ynxyuti.

4.2.1. IlpumeHeHre NMpoOU3BOAHON K UCCIEAOBAHUIO (DYHKIIUM U MOCTPOCHUIO Tpa-
(puKoB.

4.2.2. Tlpumepsl UCMIOIB30BAHUS MPOU3BOAHOMN 711 HAXOXKICHUSI HAWIYYIIETO pe-
IICHUS B IPUKJIAJHBIX 33a49aX, B COUYUATNbHO-IKOHOMUYECKUX 3A0aUax.

4.3. I[lepsoobpasuas u unmezpai.

4.3.1. [lepBooOpa3Hbie AIeMEHTapHBIX (PYHKITUH.

4.3.2. [lpumepsl IpUMEHEHUsI UHTErpaja B (PU3UKE M T€OMETPUU, B MPUKIATHBIX
3a/1ayax, B COUUATbHO-IKOHOMUYUECKUX 3A0aUax.

5. 'eometpusi.

5.1. Ilnanumempus.

5.1.1. TpeyronbHuUK.

5.1.2. Ilapannenorpamm, NpsMOYTOJIbLHUK, POMO, KBaiparT.

5.1.3. Tpaneuus.

5.1.4. OKkpy>KHOCTb U KPYT.

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

5.1.6. MHoroyrosbHuK. CymMMa yrioB BBITYKJIOIO MHOIOYTOJIbHUKA.

5.1.7. TlpaBWiibHBIE MHOIOYTOJbHUKH. BrncaHHas OKpYXHOCTb M ONUCAHHAas
OKPYKHOCTb IPABUJIBHOTO MHOT'OYTOJIbHUKA.



5.2. IIpamvie u nrockocmu 8 npocmpancmee.

5.2.1. Ilepecekaromuecs, napaJuIeIbHbIE U CKPEIIUBAIOIINECS MPSAMbIC; EPHEHIN-
KYJSIPHOCTB IPSIMBIX.

5.2.2. IlapannenbHOCTh MPAMOU U IIJIOCKOCTH, IPU3HAKHU U CBOMCTBA.

5.2.3. [TapamnenbHOCTh IJIOCKOCTEN, MPU3HAKNA U CBOMCTRBA.

5.2.4. IlepneHIUKYJISIPHOCTh MPSAMOW M TUIOCKOCTH, NMPU3HAKK U CBOWCTBA; MEp-
MEHIUKYJISIP U HAKJIIOHHAS; TeopeMa 0 TPEX NEPHEHIUKYJIIApaXx.

5.2.5. IlepnieHAUKYJISIPHOCTD IUIOCKOCTEN, MPU3HAKHA U CBOMCTBA.

5.2.6. [lapamnensHOE TpoekTUpoBaHue. M300paxkeHue mpoCcTpaHCTBEHHBIX (UTYP.
5.3. Muozoepannuxu.

5.3.1. Ilpusma, e€¢ ocHoBaHus, OOKOBBIE pEOpa, BHICOTA, OOKOBAsl MOBEPXHOCTD;
npsiMasi Ipu3Ma; IpaBUiIbHas MPU3MA.

5.3.2. llapannenenunen; Ky0; CHMMETPUHU B KyOe, B mapaJlIeICIUIECIE.

5.3.3. Ilupamupa, e€ ocHoBaHuE, OOKOBBIE pEOpa, BhICOTA, OOKOBasi MOBEPXHOCTD;
TpeyrojbHas NUpamMuaa; NpaBUibHAS TUpPaMU/IA.

5.3.4. Ceuenus ky0a, IpU3Mbl, MTUPAMU/IBI.

5.3.5. Ilpencrapiienne 0 MPaBWIbHBIX MHOTOTpAaHHUKAX (TETpa’zap, KyO, OKTadp,
JOJIEKa’Ip U UKOCAadIP).

5.4. Tena u nogepxnocmu 8paujeHusl.

5.4.1. Hunuuap. OcHOBaHUE, BhICOTA, OOKOBasi MOBEPXHOCTh, OOpasyrolias, pas-
BEPTKA.

5.4.2. Konyc. OcHoBaHue, BbICOTa, 00KOBasi MIOBEPXHOCTh, 00pazyrolas, pa3BEpTKa.
5.4.3. lllap u cdepa, ux ceueHusl.

5.5. HU3mepenue ceomempuueckux 8euyuH.

5.5.1. Bennuuna yria, rpajlycHast Mepa yria, COOTBETCTBUE MEXKY BETUUNHON yria
Y JUTUHOM TyTH OKPY>KHOCTH.

5.5.2. Yroa Mexay npsiMbIMU B IPOCTPAHCTBE, YTOJI MEXKAY MPSIMOM U MIIIOCKOCTHIO,
YTOJI MEXKY MIOCKOCTSIMH.

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

5.5.4. PaccTOSIHME OT TOUKH JI0 MIPSIMOM, OT TOUKH JI0 INIOCKOCTH; PACCTOSTHUE MEKTY
napauieIbHbIMM U CKPEUIMBAIOIIMMHUCS MPSAMBIMH; PACCTOSHHE MEXKIy IMapa-
JIEIBHBIMU MJIOCKOCTSAMM.

5.5.5. IInomane TpeyroiapHUKa, TapaiesiorpaMma, Tpareluu, Kpyra, CeKTopa.
5.5.6. Ilinomaas MOBEPXHOCTH KOHYCA, ITUIUHIPA, CHEpHI.

5.5.7. O6bEM KyOa, MpSIMOYTOJILHOTO TMapajiesienuine/ia, MMpaMuibl, IPU3MBI, IT1-
JUHAPA, KOHYyCa, 11apa.

5.6. Koopounamul u éexmopul.

5.6.1. KoopauHatel Ha mpsiMOi, 1€KapTOBbl KOOPAMHATHI HAa IUIOCKOCTH M B MPO-
CTPAHCTBE.

5.6.2. ®opMyia pacCTOSTHUS MEXKIY ABYMSI TOUKaMH; ypaBHEHHE c(ephl.

5.6.3. BekTop, MOayib BEKTOpa, PAaBEHCTBO BEKTOPOB; CIIOKEHUE BEKTOPOB U
YMHOKEHHE BEKTOPA Ha YUCIIO.

5.6.4. KomnnHeapHble BEKTOphl. Pa3noxeHue BeKkTopa Mo JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.



5.6.5. Kommnanapssie BeKTOpbI. PaznoxkeHue 1o TpéM HEKOMIIAaHAPHBIM BEKTOPAM.
5.6.6. KoopauHatbl BeKTOpa; CKaJsIpHOE MPOU3BEICHUE BEKTOPOB; YIrOJ MEXIy
BEKTOpaMH.

6. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPHH BEPOSTHOCTEH.

6.1. Dnemernmovl KOMOUHAMOPUKUL.

6.1.1. TloouepeaHbIN 1 OJTHOBPEMEHHBIN BHIOOD.

6.1.2. ®opmyibl yncaa coueTaHui u nepectaHoBok. bunoMm HeroToHa.

6.2. Dnemenmvl cmamucmuxu.

6.2.1. TabnuuHoe u rpadguyeckoe MpeaCTaBICHUE TaHHBIX.

6.2.2. YucnoBble XapaKTEPUCTUKU PSAIOB TaHHBIX.

6.3. Dnemenmovl meopuu 6eposmHOCHeEN.

6.3.1. BeposiTHOCTH COOBITHIA.

6.3.2. IIpuMepbl UCTIOIB30BaHUsl BEPOSATHOCTEW M CTATHCTUKU IIPU PELICHUM IPHU-
KJIQJHBIX 33]1a4, B TOM YHUCIIE COYUAIbHO-IKOHOMUUECKUX 3A0aY.

3. CTpyKTypa 3K3aMeHa

Crpykrypa Ounera mo MaTeMaTHKE COOTBETCTBYET CTPYKTYpE BapuaHTa
KM (KOHTpOIBHO-U3MEPUTENBHBIX MAaTEPUATIOB) €IUHOTO TOCYJApPCTBEHHOIO IK-
3aMeHa. DK3aMEHAIMOHHAas padoTa MO COAECPKAHUIO, YPOBHIO CIIO)KHOCTU U OLICHH-
BaHUIO TIOJHOCTBIO COOTBETCTBYET MpoduiabHOMYy ypoBHIO EI'3-2024 mo marema-
TUKE C YUETOM npoduia mamemamuuecKoi IKOHOMUKU.

DK3aMeHalMOHHasi paboTa COCTOUT U3 JIBYX YacTeH, BKIrOYaromux B ceost 19
3aganuit. Yacte 1 cocrout u3 12 3agaHuil ¢ KpaTKUM OTBETOM 0a30BOTO U MOBBI-
LIEHHOI'O YPOBHEW CIOKHOCTH. HacTh 2 CONEPKUT 7 3aJaHHil C Pa3BEPHYTHIM OT-
BETOM MOBBILLIEHHOTO U BHICOKOT'O YPOBHS CIIOKHOCTH.

OtBeTbl K 3agaHusaM 1-12 3anuceIBatoTCs B BUJIE LI€JIOTO YKCIA WM KOHEY-
HOU necatuunoit npodu. Hampumep, Ne 6: — 0,8; Ne9: 22.

[Tpu BemmonHenuun 3aganmii 13-19 tpebyercs 3anucaTh MOJIHOE pelieHHe U
OTBeT.

[Ipu BBINOJIHEHMH 3aJaHUNM MOKHO IOJIb30BATHCS YEPHOBUKOM HA BBIIAHHOM
Oymare ¢ medaTbl0 YHUBEPCUTETA, KOTOPBIM B KOHIIE 3K3aMeHa JI0JDKEH OBbITh CIaH
BMECTE C YHUCTOBHKOM YJIEHAM HK3aMEHAIMOHHOW KOMHMCCHH. 3allMCU B YEPHOBUKE
HE YYUTBIBAIOTCS MPU OLICHUBAHUU PAOOTHI.

Huxe nano copepxaHue Kaxxaoro 3agaHusl.

3aganme Nel — miaHumeTpuueckas 3ajgada 0a30BOTO YPOBHS CIIOKHOCTU
(TpeyroJabHUKH, TapajuiesiorpaMMbl, Tpanelui, HEHTPAIbHbIC U BIIMCAHHBIE YIJIbI,
KacarelbHas, Xopa, CeKyIlas, BIUCAHHBIC U OMIMCAHHBIE OKPYKHOCTH).

3apnanme Ne2 — crepeoMerpuyeckas 3ajzada 0a30BOro YpOBHS CIIOKHOCTHU
(xyO, mapaJenenumes, CoOCTaBHble MHOTOTPaHHUKH, MTPU3Ma, MUPpaMHJIa, LAIHHID,
KOHYC, IIap, MJIOMIAAN MOBEPXHOCTEH, O0BEMBI).

3aganme Ne3 — 3ajaHue 1O r€OMETPHH, MPOBEPSIOLIEE YMEHUS ONPEAEIIATh
KOOPJIHMHATHI TOYKH, BEKTOPA, IPOU3BOANTH ONEpPALMU HaJ BEKTOPAMH, BBIYUCIATH
JUIMHY ¥ KOOPJMHATHI BEKTOPA, YTOJ MEX/y BEKTOPaMHU.



3ananmne Ned4 — 3a1aua o TEOPUM BEPOATHOCTEN 0A30BOT0 YPOBHS CIOXKHO-
CTH, B TOM YUCJIE COUYUANLHO-IKOHOMUUECKO20 CONICPKAHUA.

3amanue Ne5 —3agaua MOBBIIIEHHOTO YPOBHS CIIOKHOCTH, IPOBEPSIONIAs
YMEHHUE MOJICIINPOBATH PEAIbHBIE CUTYAIlMM HA S3bIKE TEOPUU BEPOSITHOCTEN M
CTAaTUCTUKHU, BBIYUCIATH B MPOCTEUIINUX CUTYAIUSX BEPOSTHOCTH COOBITUH, B TOM
YUCJIE COUUAIBHO-IKOHOMUYUECKO20 COJICPKAHUS.

3aganme Ne6 — npocreiinvie ypaBHEHHUsI 0a30BOTO YPOBHSI CIOKHOCTH (JIH-
HelHbIe, KBaJpaTHbIe, KyOMUYecKue, oKa3aTeNlbHbIE, JorapuMUIECKUe, TPUTOHO-
METPUYECKHE).

3aganue Ne7 —BbrunciaeHus U IpeodpazoBaHusi 6a30BOTO YPOBHS CIOKHOCTH
(mpeoOpa3oBaHMs YUCIOBBIX U OYKBEHHBIX BBIPAKEHUN — paIlMOHAJIBHBIX U Hppa-
LMOHAJIBHBIX, IPOOHBIX, CTENIEHHBIX, JOTapUPMUUYECKUX, TPUTOHOMETPUUYECKHUX ).

3amanue Ne§ — 3amgaua 0a30BOTO YpOBHS CJIOKHOCTHM Ha IMPOU3BOJIHBIE U
nepBooOpasHble ((pU3MUECKUl U T€OMETPUUECKHUI CMBICI MPOU3BOAHON, IPUMEHE-
HUE MPOU3BOIHOMN K MCCIIEAOBAHNIO (PYHKIINIA, IEPBOOOPA3HEIE).

3agpanme Ne9 —3anaya MOBBIIIEHHOIO YPOBHS CIIOKHOCTH C IMPUKIIAHBIM CO-
nepxaHueM ((QpyHKUMOHAJIbHBIE 3aBUCUMOCTH BEJIMYUH, W3MEHEHHME 3HAYCHUS
(YHKIMM TOpU U3MEHEHUU 3HAUEHUS apryMeHTa), B TOM 4YHUCIE COUUATb-
HO-IKOHOMUUECKO020 COJICPKAHUS.

3aganue NelO — TekcToBas 3a7a4ua MOBBIMIEHHOTO YPOBHS CIOKHOCTH (3a1a4u
Ha MPOINEHTHI, CIIaBbl, CMECH, PACTBOPHI, IBIKEHHUE, padOTy).

3aganme Nell — 3amaHue MOBBIIMIEHHOTO YPOBHS CIIOXKHOCTH, MPOBEPSIOIIEE
YMEHUE BBITIOJIHATH IEUCTBUSI C PYHKIUSMU.

3aganue Nel? — 3amaga MOBBIIEHHOTO YPOBHS CIIOKHOCTH Ha SKCTPEMYMBI,
HauOoJblllee U HauMEHbllee 3HaueHue (QpyHKuuil (uccienoBanve QyHKIUN C TO-
MOIIIBIO MPOM3BOJIHBIX).

3apnanmne Nel3 — TpuroHomeTpuueckoe, JorapupMUYecKoe Ui MmoKa3aTesb-
HO€ YpaBHEHHUE MOBBILIEHHOIO YPOBHS CJI0KHOCTH.

3amanue Neld4 — crepeomeTpuueckas 3ajadya MOBBIIMIEHHOTO YPOBHS CIHOX-
HOCTH, OHA pa3/ieJieHa Ha MYHKTHl a U 6. B MyHKTe a Hy>)KHO I0Ka3aTh reOMEeTpHYe-
Ckuii (paKT, B MyHKTE 6 — HAUTH (BBIYUCIUTH) TEOMETPUUECKYIO BEJIMUUHY.

3ananue Nel5 — 3To HEPaBEHCTBO — JAPOOHO-pAIMOHANBHOE, JorapupMude-
CKO€ WJIM MOKA3aTEIbHOE MOBBIIIEHHOTO YPOBHSI CII0KHOCTH.

3aganme Nel6 — 3T0 TEKCTOBAs 3a/1a4a MOBBIIICHHOTO YPOBHSI CJIOKHOCTH C
COUUATbLHO-IKOHOMUYECKUM COJIEP)KAHUEM.

3amanue Nel7 — 3TO0 muIaHMMETpUYECKas 3aJada MOBBIIMIEHHOTO YpPOBHS
CJIO)KHOCTH. B MyHKTE @ HY>KHO JI0Ka3aTh FT€OMETPUUYECKH (DaKT, B yHKTE O — HAUTHU
(BBIUMCIUTH) TEOMETPUUECKYIO BETUUHHY.

3aganmne Nel8— 310 ypaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMBI C TAPAMETPOM.
D70 3aJa4a BBICOKOI'O YPOBHSI CIIOKHOCTH.

3amaun ¢ mapaMeTpoM JI0MyCKarT BeCbMa pa3HOOOpa3HbIe CIIOCOObI PEIICHUS.
HaunOouiee pacnpocTpaHEHHBIMU U3 HUX SIBJISIFOTCS:

— YHCTO anre0panyecKuil crnocod pemeHus;



— CcMoco0 pelieHusi, OCHOBaHHBIM Ha MOCTPOCHUM U MCCIEIOBAHUU T€OMET-
PHUYECKON MOJIEJIN JAaHHOM 3a]1a4H;

— (YHKIIMOHAIBHBIN CIOCO0, B KOTOPOM MOTYT OBITh M alire0Opandeckue, u
r€OMETPUYECKUE MOMEHTBI, HO 0a30BbIM SBIISIETCS HCCIEAOBaHUE HEKOTOPOH
byHKIIH.

3adactylo (HO J1ajeko He Bcerja) rpaduueckuii Meroa 0ojee sCHO BEAET K
nenu. Kpome Toro, B KOHKPETHOM TEKCTE PEIICHUS BIIOJIHE MOTYT BCTPEYAThCS
AJIEMEHTHI KaXKJI0TO U3 TPEX MEPEUUCICHHBIX CIIOCOOOB.

3aganue Nel9 BbICOKOTO YPOBHSI CIIOKHOCTH COJEPIKATEIBHO MPOBEPSET B
MEPBYIO OYepelb HE YPOBEHb MaTeMaTH4eCKOW (IIKOJIbHOM) OOpa3oBaHHOCTH, a
YpPOBEHb MaTEMaTUYECKOW KyIbTypbl. DOPMHUPOBAHUS KYJbTYPHl MPOUCXOIUT Ha
MPOTSKEHUH BCEX JIET 00yUYeHUs (M HE TOJIBKO B 1IKoJe). [Lst pemenus 3Toi 3a1auu
HUKaKuX (DaKTOB M3 TEOPUU YHUCEI TUIA Teopembl Buibcona, uncen MepceHHa,
Masoi Teopembl Depma, TEOpUH CPABHEHUN U T.I. JUJIS PEIICHUS dTHUX 3aJlaHuN HE
Tpedyetcs. TOT, KTo 3TH (haKThl 3HAET, pa3yMEETCsI, MOKET UX UCIIOJIb30BaATh, HO MPHU
pEIICHUH BCEria MOKHO OOOUTHCH U O€3 HUX.

VYcnosus 3aganus Nel9 pa3ourtsl Ha myHKTHI [1o cyiecTBy, 3a1aua pazoura Ha
psAa moj3anay (YacTHBIX CJIy4yaeB), MOCIEAOBATENIBHO pelllas KOTOpble MOKHO B
UTOTE CIIPABUTHCS C CUTYAIUEH B IIEJIOM.

Ha BhInosiHeHKe 3K3aMeHallMOHHON pa00Thl OTBOAUTCS 3 yaca 55 MuHyT (235
MUHYT).

4. lonoiHUTE/IbHBbIC MATEPHAJIBI M 000pYA0OBaHHE

CripaBoYHbIC MaTe€pHajbl BBIIAIOTCSA BMECTE C AK3aMEHAIIMOHHBIM OMIICTOM U
CoJIepKaT TPUTOHOMETPpUIECKHE (HOPMYJIBL:
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
[Ipy BBIMOMHEHWH 3aJaHWH MOXKHO ITOJIb30BAaTHCS YCPHOBMKOM. 3allUCH B
YepHOBHKE, a TAK)KE B TEKCTE OMJIeTa HE YUUTBHIBAIOTCS IPU OICHHBAHUN PaOOTHI.
[Ipu BBINONHEHNH 3a/IaHUM PA3PEIIACTCS MOJIb30BATHCS JIMHEUKOM.

5. Kputepum onenku

Pe3ynpTarsl BCTYNUTENBHOIO UCIBITAHUS [0 MAaTEMAaTHKE OLIEHUBAKOTCS I10
100-6amnpHOM mKajge. MuHUMAIbHOE KOJIWMYECTBO OallJioB, IOJATBEpIKIAOIICE
YCIICIIHOE TMPOXOKIAECHUE BCTYIUTEIBHOIO HCHBITAHUS MO0 MAaTEMAaTUKE, COOTBET-
CTBYeT MHUHUMAaJbHOMY KoJimuecTBY OamoB EI'D, ycraHoBieHHOMy MuHucTep-
CTBOM CEJILCKOT0 x03siMcTBa Poccurickon denepanuu.

[IpaBUNBHOCTE pElICHUS 3aJaHUM CHayalla OLCHUBAECTCS MNEePBUYHBIMU
oaaamu. [IpaBunibHOE perieHre Kaxaoro u3 3aaanuii 1-12 onenuBaercs 1 6amiom.
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Kaxnoe u3 3aganuii 1-12 curtaeTcsi BEIOJIHEHHBIM BEPHO, €CJTH DK3aMEHYEMBbIN Jal
IPaBUWJIbHBIA OTBET B BHJIC IIE€JIOTO YMCJIa WJIM KOHEUHOW JecaTudHOM apodu. He-
paBUJIbHBINA OTBET 3a7aHuil 1-12 onenuBaetcs 0 6ay1oB.

Pemenns 3ananuii ¢ pa3BepHYTHIM OTBETOM OlleHHBaroTCs oT 0 10 4 Gasos.
[TonHOE MpaBMIIBHOE pelIeHUe Kaxaoro u3 3aganuit 13, 15, 16 onenuBaercs 2 6ai-
JIaMH; Kaxaoro u3 3amanuii 14 u 17 — 3 Gannamu; kaxxaoro u3 3aganuii 18 u 19 — 4
OajaMu.

MakcumabHBINA YUCIIO IEPBUYHBIX OAJITIOB 3a BCIO paboTy — 32.

3aTeM cyMMa MEpBUYHBIX OaIOB 32 BCIO pabOTy MEPEBOAUTCS B UTOTOBYIO
oneHky no 100-0amibHON cucTteMe B cooTBeTcTBHM ¢ [Ipunoxenuem 2 k Pacnopsi-
xenuto Pocodbpranzopa Ne575-10 ot 11.04.2019 (o6noB1IEHO 06.05.2024).

Tabnuua — I[lepeBoj cyMMBbI IEPBUYHBIX OAJLTIOB 32 BCIO IK3aMEHAIMOHHYIO PaboTy
B HTOTOBYIO0 O1IeHKY 110 100-6asbHOM cucteme

IlepBuunsbie Oamibl | Mtoroseie Oamibl | IlepBuunbie 6ayiel | MToroBbie 0aibl
1 6 17 80
2 11 18 82
3 17 19 84
4 22 20 86
5 27 21 88
6 34 22 90
7 40 23 92
8 46 24 94
9 52 25 95
10 58 26 96
11 64 27 97
12 70 28 98
13 72 29 99
14 74 30 100
15 76 31 100
16 /8 32 100

[IpenBapuTenbHO OTMETUM CHEIUaIbHbIE CiTy4yau nojaydenus 0 0asios.

O0mumii kputepuii noaydenusi 0 0a/uioB 3a 3amanusa 13-19 naxe npu
(¢popMaibHO MPAaBUJIBLHOM O0TBETE — 3TO UCIHOJb30BaAHME NPH PEllICHUMN CHElu-
(puyeckux 3HaKkoB onepanuii, PyHKIHUI, CKOOOK U3 A3BIKOB MPOrpaMMHUPOBAa-
HHSI BMECTO O0bIYHbIX 3HAKOB IIKOJbHOI MATEeMATUKH!

3ananus 14 u 17 ouenuBarwTtcs 0 6anjamMu, ecJid NPU pelieHUN HET MOo-
CTPOEHHSI COOTBETCTBYIOIIHUX YCJOBHI) reoMeTpuYecKHX (puryp ¢ o0o3Haue-
HHUSIMH UX 3JIEMEHTOB!

3ananue 18 onenuBaercss () 0a/uiamm, ecii HeT reOMEeTPUYECKOr0 pPU-
CYHKa IpHU BbIOOpe crocoda penieHus, OCHOBAHHOIO HA MOCTPOCHHUHU M HCCJIe-
JOBAHUU IeOMETPUYECKON MO/IeJIM TaHHOM 3a1aun!
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Hwuxe nanbl kputepuu olleHnBaHus 3a1anuii 13-19 B mepBuyHBIX Oasuiax.

Coaep:xxaHue KpuTepus OlUeHUBAHMA 3a1aHus Nel3 bauel
O60CHOBaHHO MOJTYYEHBI BEPHBIE OTBETHI B 000MX MYHKTAX 2
O60CHOBaHHO TOJTyY€H BEPHBII OTBET B MyHKTE d
N
HOJTy4€Hbl HEBEPHBIE OTBETHI U3-32 BHIYUCIUTEILHON OIIMOKH, HO IPU 3TOM 1
MUMEETCSI BEpHasl MOCIEA0BATEIBHOCTh BCEX LIArOB PELICHUSI 00OMX IMyHK-

TOB: IYHKTA @ U IyHKTA O
Pemennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX 0
BBIILIE

Maxcumanvroiii bann 2

Conep:kanue KpuTepus OllcHUBaHUuA 3a1aHus Nel4 bausl
HmeeTcst BepHOE 10KA3aTEIbCTBO YTBEPKIACHUS IMYHKTa @ 1 OOOCHOBAaHHO 3
IOJIyY€H BEPHBII OTBET B MYHKTE O
[TomyyeH 000OCHOBaHHBIM OTBET B YHKTE O 2
N
MMEETCS BEPHOE JI0KA3aTEeNIbCTBO YTBEPKACHUS MYyHKTA d, U MPU 0OOCHO-
BAHHOM PEILIEHUU MYHKTAa O MOJIyY€H HEBEPHBII OTBET U3-3a apupMeTnye-

CKOM OIIHUOKH
Nmeercs BepHOE A0KA3aTEIbCTBO YTBEPKIACHUS IyHKTA d, 1
NJIN
npu 00OCHOBAHHOM pEIIEHMH MYHKTa O MOJy4yeH HEBEPHBI OTBET M3-3a
apu(pMeTHIECKOMN OIMOKH,
NJIN
00OCHOBAaHHO IOJIyY€H BEpPHBIM OTBET B IYyHKTE€ O C HCIOJIb30BAaHHUEM
YTBEPKJICHUS ITYHKTA ¢, IPU 3TOM MYHKT d HE BBIIOJHEH
Pemienne He COOTBETCTBYET HM OJHOMY M3 KPUTEPHUEB, MEPEUHMCIICHHBIX 0
BBIILIE
N
IPU PEUICHUU HET MOCTPOCHUSI COOTBETCTBYIOUIUX YCIOBHIO 3aJIaHUS I'e0-
METPUYECKUX QUTyp ¢ 0003HAYCHUSIMU MX JIEMEHTOB

Maxkcumanvrulii bann 3

Conep:kanue KpuTepus oleHUBaHudA 3axanus NelS bauisl
OOGOCHOBAHHO MOJIYYE€H BEPHBINA OTBET 2
OO60CHOBaHHO MOJyY€H OTBET, OTIMYAIOIIUICS OT BEPHOTO UCKIIOYCHUEM /
BKJIFOUEHHEM IPAaHUYHBIX TOYEK
NJIN 1
MOJIy4Y€H HEBEPHBIA OTBET M3-3a BBIUYMCIUTEIHHOW OMIMOKH, HO MPHU 3TOM
MMEETCs BEpHas MOCJIEI0BATEIbHOCTh BCEX [IAr0B PEIIECHUS
Pemenne He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHUEB, NIEPEUNCIEHHBIX 0
BBIILIE

Maxcumanvuolii 6ain 2
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ConepkaHue KpuTepus OllcHUBAHUA 3a1aHus Nel6 bamsl
O60CHOBaHHO MOJTyY€H BEPHBIN OTBET 2
BepHo noctpoeHa maTemaTH4ecKas MOJEIb, PEIICHHE CBEACHO K HCCIie-
JIOBAHUIO 3TOM MOJENH U MOIYYEH PE3yJIbTar: 1
— HEBEPHBIN OTBET U3-32 BHIUUCIUTEIILHOU OIIMOKH;

— BEpHBIN OTBET, HO PENICHHE HETOCTATOYHO OOOCHOBAHO
Peuienue He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, MTEPEUNCIEHHBIX 0
BBIIIIE

Maxcumanvrolii 6ain 2

Conep:kanue KpuTepus olleHUBaHusA 3a4anus Nel7 bamer
HmeeTcst BepHOE 10Ka3aTEIbCTBO YTBEPKIACHUS MYHKTa @ 1 OOOCHOBAaHHO 3
HOJIyY€H BEPHBII OTBET B MYHKTE O
[TomyyeH 000CHOBaHHBIM OTBET B IMyHKTE O 2
NJIn
MMEETCA BEPHOE JI0KA3aTeNIbCTBO YTBEPKACHUS MyHKTA d, U MPU 0OOCHO-
BAHHOM PEIIECHUU MYHKTAa O MOJIyY€H HEBEPHBII OTBET U3-3a apupMeTnye-

CKOM OIIHNOKH
NmeeTcst BepHOE TOKA3aTEIBCTBO YTBEPKIACHHUS IYHKTA d, 1
N
npu 00OCHOBAHHOM pEIIEHMH MYHKTa O MOJy4yeH HEBEPHBI OTBET M3-3a
apu(pMeTUIECKOHN OIMOKH,
NJIn
00OCHOBAaHHO TMOJIyY€H BEpPHBIM OTBET B IMyHKTE O C HCHOJb30BaHUEM
YTBEPKJICHUS IYHKTA ¢, IPU 3TOM MYHKT d HE BBIIOJHEH
Pemenne He COOTBETCTBYET HM OJIHOMY W3 KPUTEPHUEB, MEPEUHMCICHHBIX 0
BBIILIE
N
IIPU PELIEHUU HET MOCTPOECHMSI COOTBETCTBYIOLIMX YCIOBUIO 3a/IaHUS T€0-
METPUYECKUX (PUTYpP C 0003HAYEHUSIMU UX PJIEMEHTOB
Maxkcumanvuoiil 6ann 3

CoepskaHHe KPUTepHsi ONeHKH 3axanns Nel§' bauisl
OOGOCHOBAHHO MOJIYYEH NMPABUIIbHBIN OTBET 4
C moMoIIbI0 BEPHOTO PACCYKICHUS IOIYYEHO MHOKECTBO 3HAYEHUM 3
napameTpa a, OTIUYaroUIMecss OT KICKOMOTO MHOKECTBA KOHEYHBIM UM C-
JIOM TOYEK
C momoup0 BEPHOIO PacCyKIAEHUsS IMOJYYEHbl BCE T'PAHUYHBIE TOUYKH 2
MCKOMOI'0 MHO>KECTBA 3HaYEHUH a
BepHo nosyuena xots Obl 0JJHa TpaHUYHasi TOYKa HCKOMOTO MHOKECTBa 1
3HAUYCHUH 4, HO HE BCE U3 HUX
Pemienne He COOTBETCTBYET HM OJHOMY W3 KPUTEPUEB, NMPUBEAEHHBIX 0

1 .
Kpurepun KOHKpETHBIX 3afaHHH Ui 3afaHus 18 MOTYT HECKOJIBKO OTIMYATHCS OT JAHHOTO 37ech Kpurepus. O

pasHooOpasun KpuTepues 3ananns 18 ckasano Ha caiire ®UITH [16].
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BBIIIIC

NJIn

HET FeOMETPUUYECKOr0 PUCYHKa IPHU BBIOOpE crocoba perieHus, OCHO-
BAHHOTO HA IIOCTPOEHUM M HCCIICIOBAHUM T€OMETPUYECKOM MOJIeNN
JTAaHHOU 3aJ1a4n

Maxcumanvuolil 6an 4
Cojep:xanne KpuTepus oueHUBaHuA 3aaanus Nel9 bamel

BepHo monydensl Bce nepeuncieHHbie (cM. kputepuil Ha 1 6aimi) pe3yiib- 4
TaThI

BepHo nony4yeHsl TpU U3 NEPEYUCIEHHBIX (CM. KpuTepuid Ha 1 Gamr) pe- 3
3yJIbTaTOB

BepHo mosyyeHbl J1Ba U3 MEPEUUCICHHBIX (CM. Kputepuil Ha 1 Gamn) pe- 2
3yJIbTaTOB

BepHo nosrydeH ofuH U3 ClIeayoluX pe3yabTaToB: 1

— 000CHOBaHHOE pEIICHHE IMyHKTA 4,

— 000CHOBaHHOE PEIICHHE IMyHKTa 0;

— UCKOMas OIICHKA B IIyHKTE §;

— MPUMEP B IMYHKTE 8, 00€CTICUNBAIONIUI TOYHOCTb NPEbIAYIICH OIICHKH

Pemenue He COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, ICPCUUCICHHBIX 0
BBIIIIC

Maxcumanvroiu 6aun 4

6. JlutepaTrypa, pekoMeHayemasi JJisl HOATOTOBKH K IK3aMeHY

1. EI'D>-2024. Smenko U.B. (pen.). Maremaruka. [IpodunbHbiii ypOBEHB.
TumnoBble SK3aMEHAIMOHHbIE BapuaHThl: 36 BapuanToB. — M.: M3gaTenscTBO
«HamnnonansHoe oOpazoBanuey, 2024. — 223 c.

2. EI'D2-2023. Smenxo W.B. (pen.). Martematuka. [IpodunbsHblii ypoBeHb.
TumnoBble SK3aMEHAMOHHbIE BapuaHThl: 36 BapuanToB. — M.: M3gaTenscTBO
«HamnonansHoe 0o0pazoBanue», 2023. — 224 c.

3. CemenoB, A.B. Maremaruka. [Ipodunbnbiii ypoBenb. Enunblil rocyaap-
CTBEHHBIN dK3aMeH. [ 0TOBUMCS K UTOTOBOM aTTecTanuu: [yueoHoe nocooue] / A.B.
CemenoB, A.C. Tpenanun, U.B. Amenko, 1.P. Beiconkuii, JI.A. TutoBa; noxa pen.
N.B. Smenko. — M.: MOCKOBCKHI 1IEHTp HEMPEPHIBHOTO MAaTeMaTHYECKOro oOpa-
3oBanms, 2022. — 208 c.

4. Smenko, U.B. EI'D ®UIIN 2022. Marematuka. [IpodunbHbIii ypOBEHB.
TumnoBple BapHaHTHl AK3aMEHAIIMOHHBIX 3aJaHuii. 36 BapuaHTOB 3amaHuid. Ilo-
TpOOHBIN pa300p BBINMOJHCHHS 3amaHuil ogHoro BapuanTta / M.B. Smenko, O.A.
Boponuaruna, M.A. BomukeBuy; nox pen. M.B. fAmenko. — M.: M3narenbcTBo
«Dx3amen», 2022. — 160 c.

5. EI'D2022. Marematuka. [Ipoduibhelil ypoBeHs. 14 Bapuantos. Tumnossie
BapHaHTHI SK3aMEHAIIMOHHBIX 3a/1aHuil oT pa3padotunkoB EI'D / U.B. fAmenko, M.A.
Bomukesuu, O.A. Boponuaruna, U.P. Beicoukuii, P.K. 'opaun, [1.B. Ceménos, O.H.
Kocyxun, JI.A. ®énoposbix, A.1. Cy3nansues, A.P. Psa3anoBckuii, B.A. CMHUpPHOB,
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