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1. O0mue moJ10KeHUs

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 apupMeTudecKre AeCcTBHs, coueTasi yCTHbIC M MMCbMEHHBIEC TIPU-
€Mbl; HaXOJIUTh 3HAYEHUSI KOPHS HATypAJIbHON CTENEHH, CTENIEHU C PALMOHAIBHBIM
nokasaresiem, Jorapudma.
1.2. BeIuuCasATh 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYILECTBIISAA HE00-
XOJIMMBIE TIOJICTAHOBKH U MPE0Opa30BAHMS.
1.3. IIpoBOAMTH IO U3BECTHBIM (pOpMyJIaM U MpaBUiiaM Npeodpa3oBaHusi OyKBEHHBIX
BBIPAKECHHM, BKJIIOYAIOIIMX CTENEHHU, PaJuKalibl, JOrapuMbl U TPUTOHOMETPHUYE-
ckue PyHKIUH.
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; UCIIOJIB30BATh JUIsl IPUOIMKEHHOTO PELICHUs YpaBHEHUM
Y HEPABEHCTB IrpaUUeCKuil METO/I.
2.3. Pematp panyoHanbHble, MOKa3aTeIbHbIE U JJOrapu(pMHUUECKHE 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,
HaxoAuTh MO rpaduky QYHKIHUM HAuOOJbIIEe U HAUMEHbIIEE 3HAYCHUS;, CTPOUTH
rpauKy U3y4EeHHBIX (QYHKIIHM.
3.2. Belunciath Npou3BOJHbIE U IEPBOOOPA3HBIE ANEMEHTAPHBIX (PYHKIIHMA.
3.3. UccnenoBath B MpOCTEHIIMX clydasX (PYHKIIMM Ha MOHOTOHHOCTb, HAXOJHTH
HauOOJbIIIEE M HANMEHbIIIee 3HAYCHUS (PYHKIIUU.
4. YMeTh BBINOJHATH A€CTBUAA C reoMeTpUYecKUMH (urypamm, KOOpIAMHA-
TaAMHU M BEKTOPaMHU.
4.1. Pemiath miiaHUMETPUYECKUE 3a7a4 Ha HAXOXKICHUE T€OMETPUUYECKUX BETMUMH
(1y1MH, YTIIOB, IJIOMIAACH).
4.2. PemaTh npocTelIne CTEPEOMETPUUECKUE 3a/1a4u Ha HAXOXKACHUE TeOMeTprye-
CKHMX BEJIMYUH (JJTMH, YTJI0B, IUIOIIaAeH, 00beMOB); UCTIOJIb30BATh MPH PEIICHUH CTE-
PEOMETPUUYECKUX 3a]1a4 TUIAHUMETPUYECKHUE (PAKThI U METOBI.
4.3. Onpenensatb KOOPAUHATHI TOYKH; IPOBOJNUTH ONEPALlH HAJl BEKTOPAMH, BBIUHC-
JSATh JUIMHY U KOOPJIUHATHI BEKTOPA, YTOJI MEXK]y BEKTOpaMu
S. YMeTh cTpouMTh M HCCIEA0BATH NPOCTEHIIINE MATEMAaTHYECKHEe MOECJIN.
5.1. MoaenupoBaTh peajgbHble CUTYallMU Ha SA3bIKE alNreOpbl, COCTaBISTh YPABHEHHUS
Y HEPAaBEHCTBA I10 YCJIOBHIO 33/1a41; UCCIIEI0BATh OCTPOEHHBIE MOJIETN C UCHOJIb-
30BaHMEM anmnapara aareOphl.



5.2. MonenupoBaTh peajlbHbIe CUTYallUX Ha 3bIKE TEOMETPUH, HCCIIEN0BATh ITOCTPO-
€HHBIE MOJIEIM C MCIOJIb30BAaHUEM I'€OMETPUYECKUX NMOHATHI M TEOpeM, armapara
ainreOphpl; pelaTh NPaKTUUECKUE 3a]1a4M, CBA3aHHBIE C HaXOXKICHUEM IeOMeTpHuye-
CKHX BEJIMYMH.

5.3. IIlpoBoaNTh T0Ka3aTeIbHbIE PACCYXKACHUS IPU PELICHUH 3aja4, OLEHUBATh JIO-
ITMYECKYI0 IIPABUIBHOCTh PACCYKICHHUW, PacClO3HABaTh JIOTUYECKH HEKOPPEKTHBIE
pacCyKIeHUs.

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

6.1. AHanm3upoBaTh peasbHbIC YUCIOBBIE JaHHBIC, MH(POPMAIIMIO CTATHCTUYECKOTO
XapaKTepa; OCYIIECTBISATh MPAKTUYECKHUE pacueThl Mo (opmyram; MOJIb30BaAThCS
OLIEHKOW W NMPUKUIKON MPU MPAKTUUECKUX pacyeTax.

6.2. OnKchIBaTh ¢ TOMOIIBIO (PYHKIMI pa3InyHbIE PEabHbIE 3aBUCUMOCTH MEKITY
BEJIMYMHAMU U UHTEPIPETUPOBATH UX I'padUKu; U3BJIEKaTh UHPOPMALUIO, 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. Crenens ¢ HaTypaJIbHBIM MOKA3aTENIEM.
1.1.3. JIpo6u, npoLeHThI, paliuoHaIbHbIE YHCIIA.
1.1.4. Crenens ¢ nensbIM NOKa3aTeNIeM.
1.1.5. Kopensb crenenu N > 1 u ero cBOMCTRA.
1.1.6. Crenens ¢ paluoHaIbHBIM MTOKA3aTEIEM U €€ CBOMCTBA.
1.1.7. CBoiicTBa CTENEHU C IEUCTBUTEIbHBIM ITOKA3aTEIIEM.
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 YHCIIa.
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 mpousBeeHUs, 4ACTHOTO, CTEIICHHU.
1.3.3. JlecaTu4HbIN U HATYypaJbHBINA JOrapu(Mbl, YUCIIO e.
1.4. Ilpeobpaszosanus evipadiceHull.
1.4.1. IlpeoOpazoBaHus BEIpAXKEHHI, BKIIFOYAIOLIUX apU(PMETHUECKHUE OTIePAIIH.



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

1.4.3. I[IpeoOpazoBanus BbIpaXEHUMN, BKIIIOYAIOMINX KOPHU HATYpaJIbHOU CTEIICHHU.
1.4.4. IIpeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUM.

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

2. YpaBHeHHs M HEPABEHCTBA.

2.1. Vpasnenus.

2.1.1. KBaapaTtHble ypaBHEHUA.

2.1.2. PannoHasIbHBIE YPABHEHMS.

2.1.3. UppaumonanbsHble ypaBHEHUS.

2.1.4. TpuroHOMeTpUYECKUE YPABHEHNS.

2.1.5. Iloka3aTenpHbIE ypaBHEHHS.

2.1.6. JlorapudmMuueckre ypaBHEHHUS.

2.1.7. PaBHOCWJIBHOCTbh YPaBHEHU, CUCTEM YPaBHEHUU.

2.1.8. IIpocreiimme cucTeMbl ypaBHEHUM C IBYMsI HEU3BECTHBIMMU.

2.1.9. OcHoBHBIE TPUEMBI PEILLICHUS] CUCTEM YpaBHEHUI: IOJICTAHOBKA, ajreOpanye-
CKOE€ CJIO’KEHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX.

2.1.10. Ucnionb3oBanue CBOMCTB U IrpadukoB GyHKIMIA MPU PEIICHUN YPaBHEHUH.
2.1.11. N300paxeHre Ha KOOPAMHATHOW MJIOCKOCTH MHOYKECTBA PEIICHUI ypaBHE-
HUU C ABYMs IEPEMEHHBIMU U UX CHCTEM.

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

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 OJTHOM MEPEMEHHOM.

2.2.7. PaBHOCHIILHOCTH HEPABEHCTB, CHCTEM HEPABEHCTB.

2.2.8. Ucnonp3oBaHue CBOMCTB U rpauKOB (DYHKIIMI MPU PEIIEHUH 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. ®ynkuus, o0aacTh onpeaeneHus GyHKIUU.

3.1.2. MHOXeCTBO 3HAYCHUI (PYHKITHU.

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

3.1.4. O6patnas Qynkuus. ['paduk obpaTHON QyHKIUU.



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 (PYHKIIHMH.

3.2.4. OrpaHnueHHOCTb (PYHKIIUU.

3.2.5. Touku sxcTpeMyma (JOKaIbHOTO MAKCUMyMa U MUHUMYMa) QyHKITUH.

3.2.6. HauOounpiiee 1 HauMeHbIIIee 3HAUYCHUS (PYHKITHH.

3.3. Ocnosnvie snemenmapmvie yHKYUU.

3.3.1. JIuneitHas ¢pyHKUMS, €€ TpaduK.

3.3.2. ®yHKIMA, ONUCHIBAIOIIAs OOPATHYIO MPOMOPIUOHATIBHYIO 3aBUCUMOCTD, €&
rpaduk.

3.3.3. KBagparuunas pynkuus, e€ rpagux.

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. Hayaia MaTeMaTH4€CKOI0 aHAJIU3A.

4.1. I[Ipouzsoouas.

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

4.1.3. YpaBHeHUE KacaTelbHOU K rpa@uKy QyHKLIHU.

4.1.4. ITpou3BoIHBIE CyMMBI, pA3HOCTH, TPOU3BEACHUS, YACTHOTO.

4.1.5. IIpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH.

4.1.6. Bropas nnponsBoaHas U €€ (GU3NISCKUI CMBICIT.

4.2. Uccneoosarnue ¢hynxyuti.

4.2.1. [IpumeHeHne Npor3BOIHOM K HCCIIEOBAaHUIO (DYHKIIMM U TOCTPOCHUIO Tpadu-
KOB.

4.2.2. Ilpumepsbl UCTIOIB30BAHUS IPOU3BOJHOM JIJIs1 HAXOKICHUSI HAMITYYIIIETO 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. I'eomerpus.

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, BOMCAaHHAsI B TPEYTOJbHUK, U OKPYKHOCTb, OIMCAHHAsI OKOJIO
TPEYrOJIbHUKA.

5.1.6. MHoroyrosibHUK. CymMMa yrioB BBITYKJIOIO MHOTOYTOJIbHUKA.



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

5.2. IIpamvie u nrockocmu 8 npocmpaHcmee.

5.2.1. Ilepecekaromuecs, napaJuieIbHbIE U CKPEIIUBAIOIINECS MPSAMbIC; TEPIEHIU-
KYJSIPHOCTB MPSIMBIX.

5.2.2. IlapannenbHOCTh MPAMOU U IIJIOCKOCTH, IPU3HAKHU U CBOMCTBA.

5.2.3. IlapaynenpHOCTD IIIOCKOCTEN, MPU3HAKU U CBOMCTBA.

5.2.4. IleprieHAUKYISIPHOCTD NPSIMOM M IUTIOCKOCTH, IPU3HAKU U CBOWCTBA; MEPIECH-
TUKYJISIP U HAKJIIOHHAS; TEOpeMa O TPEX NEPHEHIUKYJIIApax.

5.2.5. IlepnieHAUKYJISIPHOCTH IUIOCKOCTEN, MPU3HAKHA U CBOMCTBA.

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

5.3.1. [Ipu3ma, €€ ocHOoBaHUs1, OOKOBBIE pEOpa, BEICOTA, OOKOBAsi IOBEPXHOCTh; Ipsi-
Mas MpU3Ma; MpaBUiIbHAs MPU3Ma.

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

5.3.3. Ilupamua, e€ ocHoBaHue, OOKOBBIE pEOpa, BbICOTA, OOKOBasi MOBEPXHOCTD;
TpeyrojbHas NUpamMuaa; MpaBUIbHAs MUpPaMU/IA.

5.3.4. Ceuenus ky0a, IpU3Mbl, MTUPAMU/IBI.

5.3.5. [IpencraBienue o mpaBUILHBIX MHOTOTpaHHUKAX (TETPadIp, KyO, OKTadap, J10-
JeKadIp U UKOCadIp).

5.4. Tena u nosepxnocmu epawyeHusi.

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

5.4.2. Konyc. OcHoBaHMe, BbICOTa, 00KOBask MIOBEPXHOCTh, 00pasyroias, 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 OKPYKHOCTH.

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
napaJiyieIbHbIMA U CKPEUIMBAIOIIMMHUCS MPSMBIMU; PACCTOSHUE MEXKIY Mapaieib-
HBIMH TJIOCKOCTSIMHU.

5.5.5. IInomaap TpeyroJbHUKA, apaJuIeIOrpamMMa, Tpareuu, Kpyra, CEKTopa.
5.5.6. Ilnoniaas MOBEPXHOCTH KOHYCA, ITUIUHIPA, CHEpPHI.

5.5.7. O6bEM KyOa, MpsIMOYTOJILHOTO Mapajijieienumne/a, MUpaMuabl, TPU3MBbI, 11-
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 BeKTOphl. Pa3noxeHnue 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. D1eMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHN 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 UCIOIB30BAHUS BEPOATHOCTEN 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 pabdoTa MO COAECP’KAHUIO, YPOBHIO CIOKHOCTU U OLEHUBAHHIO
MOJIHOCTBIO COOTBETCTBYET MpodminbHOMY ypoBHI0 EI'9-2024 mo maTemartuke.

DK3aMeHallMOHHasi paboTa COCTOUT U3 JIBYX YacTeH, BKiIOYaromux B ceost 19
3aganuit. Yacte 1 coctout u3 12 3aganuii ¢ KpaTKUM OTBETOM 0a30BOT0 1 MOBBIIICH-
HOT'O YPOBHEHN CIOKHOCTH. HacTp 2 cOomepk’uT 7 3aJaHUl C Pa3BEPHYTHIM OTBETOM
HOBBIIIEHHOTO ¥ BBICOKOI'O YPOBHS CIIOHOCTH.

OtBeTnl K 3a1aHuAM 1-12 3anuChIBalOTCS B BUJIE LIETIOT0 YKCIa WIK KOHEY-
HOM necatuyHoi npobu. Hampumep, Ne 6: — 0,8; Ne9: 22.

[Tpu BemonHenuun 3aganmii 13-19 tpelyercs 3amucarth mMoJHOE 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 nano copepxaHue Kaxaoro 3agaHusl.

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

3amanue Ne2 — 3a7aHue MO T€OMETPUH, MPOBEPSIONIECE YMEHUSI ONPEALIATh
KOOPJMHATHI TOYKH, BEKTOPA, IPOU3BOANTH ONEpPALlMU HaJ BEKTOPAMH, BBIYUCIATH
JUIMHY ¥ KOOPJMHAThI BEKTOPA, YTOJI MEXK]Ty BEKTOpaMH.



3ananme Ne3d — crepeoMerpuyeckas 3ajaya 0a30BOr0 YPOBHSI CIIOXKHOCTH
(xy0, mapasenenurne/, COCTaBHbIE MHOTOTPAHHUKH, ITPU3Ma, MUPaMUJIa, [HIAHID,
KOHYC, LIap, IJIOIIAX TOBEPXHOCTEH, 00BEMBI).

3ananmne Ne4 — 3a/1a4a 110 TEOPUU BEPOSATHOCTEN OA30BOTO YPOBHSI CIIOAKHOCTH.

3amanue NeS —3amaua NOBBILIEHHOTO YPOBHS CI0KHOCTH, TPOBEPSIOIIAS YME-
HUE MOJIETIMPOBATh PEaJbHbIC CUTYallUH Ha SI3bIKE TEOPUU BEPOSATHOCTEW W CTaTH-
CTUKH, BBIYUCIIATH B MPOCTEHIINX CUTYALUSX BEPOSATHOCTH COOBITHIA.

3amanue Ne6 — npocreiiiire ypaBHeHHs 0a30BOr0 YPOBHS CIIOKHOCTH (JIMHEM-
HBIC, KBaIpaTHbIC, KyOMUeCKHe, oKa3aTeabHbIe, JorapudmMuieckue, TPUrOHOMETPH-
YEeCKHe).

3aganmne Ne7 —BbIuMCIIeHHs U TpeoOpa3oBaHus 0a30BOr0 YPOBHS CIOXKHOCTH
(npeobpazoBaHus YUCIOBBIX U OYKBEHHBIX BBIPAKEHUN — pallMOHAJIBHBIX U UPPAaLIU-
OHAJIbHBIX, TPOOHBIX, CTENEHHBIX, JTOrapUPMUUYECKUX, TPUTOHOMETPUUECKHUX ).

3aganue Ne§ — 3a71aua 6a30BOro YpoBHsI CJIOKHOCTH Ha MPOU3BOJIHBIE U TEp-
BOOOpa3Hble (PU3NUECKUI U TE€OMETPUUYECKUI CMBICI MPOU3BOJHON, MPUMEHEHHUE
IPOU3BOAHOMN K UCCIIEOBaHUIO (QYHKIIHUI, IEpPBOOOpPA3HbIE).

3apanme Ne9 —3a7a4a NOBBILIEHHOTO YPOBHS CII0KHOCTHU C NMPUKIIAIHBIM CO-
nepkanureM ((QyHKIMOHATBHBIC 3aBUCUMOCTH BEIMYHH, U3MCHCHUE 3HAYCHUS (PYHK-
I[MM [TPU U3MCHCHHUU 3HAYCHUS apryMCHTA).

3aganue NelO — TekcToBas 3a7a4ua MOBBIIIEHHOTO YPOBHS CIIOKHOCTH (331241
Ha MPOLIEHTHI, CIIJIaBbI, CMECH, PACTBOPHI, IBMKCHUE, padoTy).

3aganme Nell — 3a1aHME TTOBBIIIEHHOTO YPOBHS CIIOKHOCTH, MPOBEPSIOLIEE
YMEHUE BBITIOJIHATH JIEUCTBUS C PYHKIUSMHU.

3aganue Nel2 — 3amava MOBBIMIEHHOTO YPOBHS CIOKHOCTH Ha SKCTPEMYMBI,
HauOoJIbIIIee U HAaMMEHbIIee 3HaueHue QyHKIMM (McciieloBaHue PYyHKIHN ¢ TOMO-
IIbIO TIPOU3BOHBIX).

3apnanmue Nel3 — TpuroHomeTpuyeckoe, JorapupmMuIecKoe I MoKa3aTelb-
HO€ YpaBHEHHUE MOBBILIEHHOTIO YPOBHS CJI0KHOCTH.

3amanue Nel4 — crepeoMerpryeckas 3ajja4ya MOBBIILIEHHOTO YPOBHS CIIOKHO-
CTH, OHA pa3/ieJieHa Ha MMyHKTHI @ U 6. B MyHKTEe a HY>KHO 10Ka3aTh T€OMETPUUYECKUIN
(akT, B MyHKTE 6 — HAUTH (BBIUYMCIUTD) TEOMETPUUYECKYIO BEIIUYUHY.

3apnanmue Nel5 — 570 HEpaBEeHCTBO — APOOHO-pAIMOHANIBHOE, JIoTaprupMude-
CKO€ WJIM MM0KA3aTEIbHOE MOBBIIIEHHOTO YPOBHS CII0KHOCTH.

3aganme Nel6 — 51O TekcTOBas 3aj1a4ya MOBBIIIEHHOTO YPOBHS CJIOKHOCTH C
SKOHOMHUYECKUM COACPKAHUEM.

3amanue Nel7 — 570 nimaHMMeTpHUUYECKas 3a/1a4a MOBBIIIEHHOTO YPOBHS CII0XK-
HOCTH. B yHKTE @ Hy’HO JJ0OKa3aTh TeOMETPUUECKUN (PaKT, B MyHKTE 6 — HAWTHU (BBI-
YUCJIUTh) TEOMETPUUYECKYIO BEJINYUHY.

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

3amayn ¢ mapamMeTpoM J0MyCKAarT BeCbMa pa3HOOOpa3HbIe CIIOCOObI PEIICHUS.
Haunbouiee pacnpocTpaHEHHBIMU U3 HUX SIBJISIFOTCS:

— YHCTO anredpanyecKuil cnocod pemeHus;



— CIoco0 pelIeHusi, OCHOBAHHBINA Ha MOCTPOCHUU U UCCIIEIOBAaHUU T€OMETPH-
YEeCKOM MOJICIN JaHHOM 3aJa4u;

— (pyHKIIMOHANIbHBIH CITOCO0, B KOTOPOM MOT'YT OBITh U alreOpandeckue, 1 reo-
METPUYECKUE MOMEHTBI, HO 0230BbIM SIBJISIETCA UCCIEAOBAaHNE HEKOTOPOU (PYHKIUU.

3adactyto (HO Jajeko He Bcerja) rpaduueckuii Metos Oojiee SICHO BEAET K
uenu. KpoMe Toro, B KOHKpETHOM TEKCTE PEIICHHS BIIOJHE MOTYT BCTPEYAThCA dJIe-
MEHTBI KKIO0T0 U3 TPEX MEePEUUCICHHBIX CIIOCO0O0B.

3aganmne Nel9 BBICOKOTO YpPOBHS CIOYKHOCTH COJIEPKATENIbHO IPOBEPSET B
MEPBYIO OUepeib He yPOBEHb MaTeMaTHUECKOM (IIKOIBHON) 00pa30BaHHOCTH, a YPO-
BEHb MaTEMATUUECKOU KyJIbTYpbl. DOPMUPOBAHUS KYJIbTYPhI IPOUCXOUT HA MPOTS-
YKEHUU BCEX JIeT 00y4YeHus (M HE TOJBKO B IIKOJIE). J{Jis1 pereHus 3Toi 3ajauu HUKa-
KHX (PaKTOB M3 TEOPUU YHCEN THUIA TeopeMbl Buibcona, uncen MepceHHa, Manon
Teopembl Depma, TEOpUN CPaBHEHUM M T.I. JJI PEIICHUS dTUX 3aJaHUil HEe TpeOy-
etrcst. TOT, KT0 3TH (aKThl 3HAET, pa3yMeeTCsl, MOXKET UX UCIOJIb30BaTh, HO IPU pe-
IIEHUH BCEr1a MOKHO OOOUTHUCH U O€3 HUX.

VYcnosus 3aganus Nel9 pa3ourts! Ha myHKTHI [1o cyiecTBy, 3anaua pa3oura Ha
psia o/A3a7a4 (YACTHBIX CITydaeB), MOCIEA0BATENIBHO pelias KOTOPbIE MOKHO B UTOTE
CIPABUTHCA C CUTYALMEN B LIEJIOM.

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

4. lonoiHMTEIbHBIE MAaTEPHAJIBI U 000Py/10BaHUE

CrpaBo4YHbIE MaTe€pHajbl BBIAAIOTCS BMECTE C DK3aMEHAI[HOHHBIM OHIIETOM U
CoZepKaT TPUTOHOMETPHUYIECKHE (DOPMYJIBL:
sin*a + cos?a=1
sin2a = 2sina - cosa
cos2a = cos*a — sin*a
sin(a + f) = sina - cosf + cosa - sinf
cos(a + B) = cosa - cosf — sina - sinf
Ipu BBITOJHEHUH 3aJaHUI MOKHO IT0JIB30BAThCS YEPHOBUKOM. 3aIlHCH B Yep-
HOBHKE, a TAK)KE B TEKCTE OMIIeTa HE YUYUTHIBAIOTCS MPH OLCHUBAHUU PAOOTHIL.
[Ipy BeINONIHEHNM 3aJaHUH pa3peIIacTCs MOJIb30BaThCS JIMHEUKOM.

5. Kpurepum oneHku

Pe3ynbraTel BCTYNUTEIBHOIO HUCHBITAHUA IO MATEMATUKE OLICHUBAKOTCA I10
100-6amnpHOM mKajge. MuHUMAIbHOE KOJMYECTBO OallJIoB, IOJATBEPIKIAOIICE
YCIICIIHOE NPOXO0KACHUE BCTYNUTEIBHOIO MCIBITAHUS 10 MaT€MAaTHKE, COOTBET-
CTBYeT MUHUMAaJbHOMY KonumuecTBy OaymioB EI'D, ycranoBieHHomy MuHuctep-
CTBOM CEJILCKOTO Xx03s1cTBa Poccniickon Penepanun.

[IpaBUABHOCTH pelIEHUs 3aJaHUil CHayajga OLEHUBAETCS NMEePBUYHBIMH 0aJl-
Jamu. [lpaBunbHoe pemieHne kaxaoro u3 3agaHuil 1-12 ouenuBaercs 1 Gaiowm.
Kaxxnoe u3 3agannii 1-12 cuntaercst BBINOJHEHHBIM BEPHO, €CIIM DK3aAMEHYEMBIN 1aJ1
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MPaBUWJIbHBIA OTBET B BHUJIE 1I€JIOTO YKCJIA WIIM KOHEYHOM JlecsITUHaHOM nqpodu. Hemnpa-
BIJIBHBIN OTBET 3aganuii 1-12 ounenuBaercs 0 OaLI0B.

Pemienns 3amanuii ¢ pa3BepHYTHIM OTBETOM OlieHHBaIOTCs oT 0 10 4 Gaios.
[TonHoE MpaBMIIBHOE pelIeHre Kaxaoro u3 3aganuit 13, 15, 16 onenuBaercs 2 6ai-
JIaMH; Kakaoro u3 3aganuii 14 u 17 — 3 6annamu; kaxxaoro u3 3aganuii 18 u 19 — 4
OajutaMu.

MakcuManbHBINA YUCIIO IEPBUYHBIX OAIITIOB 3a BCIO paboTy — 32.

3aTeM cyMMa MEepPBHYHBIX 0ajUIOB 3a BCIO Pa0OTy MEPEBOIUTCS B UTOTOBYIO
oneHky 1o 100-0amibHOM cucTteMe B cooTBeTcTBUM ¢ [Ipunoxenuem 2 k Pacnops-
xenuto Pocodbpuamzopa Ne575-10 ot 11.04.2019 (o6noBneHo 06.05.2024).

Tabnuua — I[lepeBoj cyMMBbI IEPBUYHBIX 0AJJIOB 32 BCIO AK3aMEHAIMOHHYIO paboTy
B HTOTOBYI0 O1IeHKY 110 100-6arbHOM cucteme

[lepBuunbie Hrorosbie Oaibl [IepBuunbie HTorosbie O6aIbI
OaJLITBI OaJLITBI
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 78 32 100

[IpeaBapuTebHO OTMETUM CIIELIMANIbHBIE Cly4au noiaydeHus 0 0anios.

OO0muii kpurepuii nosxydenus () 6a/10B 3a 3aganus 13-19 naxe npu pop-
MAJIbHO NMPABWJIBLHOM OTBeTe — 3TO MCNOJIb30BaHNE NP pellleHnu cnenuduye-
CKMX 3HAKOB omnepaumii, pPyHKIMH, CKOOOK U3 fI3BIKOB NPOrPaMMHUPOBAHMS
BMECTO OOBIYHBIX 3HAKOB IIKOJIbHOI MaTEMAaTHKH!

3ananus 14 u 17 ouenusBarorcs 0 6ajnamMu, ecid IPpU pelIeHHH HET IO-
CTPOEHHUSI COOTBETCTBYIOIIUX YCJIOBHIO reoMeTpUuYecKkuXx Gpuryp ¢ 0603HaYeHHn-
SIMH MX 3JIEMECHTOB!

3ananue 18 ouenuBaercs 0 0as1amMu, ecJiM HET reOMETPUYECKOT0 PUCYHKA
NpH BbIOOPeE cocoda penieHusi, OCHOBAHHOI0 HA MOCTPOCHUHU U MCCJIeJ0OBAHUM
reoMeTpUYecKoil MoJeJu JaHHOM 3a1a4u!

Hwxe nanbl kputepuu olleHUBaHus 3aianuii 13-19 B nmepBuyHBIX Oasiax.
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Conep:xanne KpuTepusi oneHUBaHu 3aganus Nel3 bamsl
OO60CHOBAHHO MOJIYYE€HBI BEPHBIE OTBETHI B 000MX MMYHKTaX 2
OO60CHOBAaHHO TIOJIYYE€H BEPHBIN OTBET B MyHKTE a
N
MIOJTyYEHbI HEBEPHBIE OTBETHI M3-3a BBIUMCIUTENBHON OIIMOKHU, HO IPU 3TOM 1
UMEETCs BepHasi MOCJIeI0BAaTEIbHOCTh BCEX MIArOB PEIIeHUsI 000MX MyHK-

TOB: IYHKTA @ U MYHKTAa 6
Pemenue He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, IEPEUNCIECHHBIX 0
BBIIIIE

Maxcumanvuolil 6ann 2

Coxepkanue KpuTepus oleHUBAHUA 3axaHus Nel4 bajutel
Nmeetcs BepHOE J1I0KA3aTENbCTBO YTBEPKICHUS YHKTAa @ © 0OOCHOBAHHO 3
MOJIy4€H BEPHBI OTBET B IYHKTE O
[ToyyeH 000CHOBaHHBINM OTBET B IMYHKTE O 2
NJIn
UMEETCs] BEPHOE J0Ka3aTeNIbCTBO YTBEPIKICHUS ITYHKTA @, U IPU 0OOCHO-
BAaHHOM PEIIIEHUH MMYHKTA 6 MOJy4YeH HEBEPHBIN OTBET M3-3a apudmMeTrye-

CKOM OMIMOKH
HNmeeTcst BEpHOE NOKA3aTEIBCTBO YTBEPKIAECHUSA ITYHKTA d, 1
NI
pyu 0OOCHOBAHHOM PEIICHHH MyHKTa 6 MOJy4YeH HEBEPHBIA OTBET M3-3a
apupMEeTUIECKON OIIMOKH,
NI
00OCHOBaHHO TOJIYYEH BEpHBII OTBET B MYHKTE€ O C HCHOJIb30BAHHEM
YTBEPKIAEHUSI MYHKTA @, IPU 3TOM ITYHKT @ HE BBINOJIHEH
Pemenue He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BBIIIIE
NJIN
IIPU PELIEHUH HET IOCTPOEHUS COOTBETCTBYIOIINX YCIOBHIO 3aJaHUS I'€0-
METPUYECKUX PUTYpP C 0003HAYEHHUSIMU MX 3JIEMEHTOB

Maxkcumanvuolil 6ann 3

ConepkaHue KpuTepus OllcHUBaHUA 3a1aHus NelS bannsl
OOG0CHOBaHHO MOJyY€H BEPHBIN OTBET 2
OO00CHOBAaHHO MOJYYEH OTBET, OTJIMYAIOLIUICS OT BEPHOTO UCKIIIOUEHUEM
/ BKIIFOYEHUEM TPAHUYHBIX TOUYEK
N 1
MOJIy4eH HEBEPHBIM OTBET M3-3a BBIYMCIUTEIBLHON OMMOKH, HO MPU 3TOM
MMEETCsl BepHas MOCJIeI0BATEIbHOCTh BCEX 1IAr0OB pEelICHUs
Pemenue He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHUEB, IEPEUHUCIECHHBIX 0
BBIIIIE

Maxkcumanvruuii bann 2

Cojep:xanne KpuTepus oueHUBaHu 3aaanus Nel6 \ bansl |
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BBIIIIC

OO6G0CHOBAHHO TOJTYY€H BEPHBIM OTBET 2
BepHo noctpoena Maremaruueckas MOJIeib, pEIICHUE CBEACHO K McCe-
JIOBAHUIO ATOM MOJIEIH U MOJYUYEH Pe3yJIbTar: 1
— HEBEPHBI OTBET M3-32 BBIUMUCIUTEIHHONU OMINOKHY;
— BEPHBIA OTBET, HO PEIICHUE HETOCTATOYHO OOOCHOBAHO
Pemenne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, TIEPEUNCICHHBIX 0
BEITIIC

Maxcumanvrolii 6ain 2

ConepkaHue KpuTepus ollecHUBaHudA 3aganus Nel7 bamsl

HMmeeTcs BepHOE TI0KA3aTEIBCTBO YTBEPXKICHUS TYHKTA ¢ 1 00OCHOBAHHO 3
MOJTYYCH BEPHBIN OTBET B IIYHKTE O
[TomyueH 000CHOBaHHBIM OTBET B YHKTE O 2
NI
MMeEEeTCs BEPHOE JIOKA3aTeNIbCTBO YTBEPHKICHUSI ITYHKTA @, U TP 000CHO-
BaHHOM PEIIIEHUH MMYHKTA 6 MOJy4YeH HEBEPHBIN OTBET M3-3a apudmMeTrye-
CKOM OIIMOKU
Nmeetcs BepHOE 10Ka3aTEIBCTBO YTBEPKACHUS MMYHKTA d, 1
N
py 00OCHOBAHHOM DPEIICHHUH ITyHKTA 6 TIOJyYeH HEBEPHBIN OTBET M3-3a
apu(pMEeTUIECKON OIINOKH,
N
000CHOBaHHO TIOJIYYCH BEpHBI OTBET B MyHKTE O C WCIOJIH30BAHHEM
YTBEP)KJICHUSI ITYHKTA d, IPH TOM MYHKT @ HE BBITIOJIHCH
Pemenue He COOTBETCTBYET HU OJHOMY M3 KPHTEPHUEB, IMEPESUNCICHHBIX 0
BBIIIIE
N
MIPU PEIICHUH HET TOCTPOEHUSI COOTBETCTBYIOIIUX YCIOBHIO 3a/ITaHUS T'€0-
METPUYECKUX PUTYP ¢ 0003HAYCHHUSIMU MX IJIEMEHTOB

Maxcumanvrolii 6ain 3

Copep:xanue KpuTepus oueHKHu 3aganus Nel8: banner

(OO60CHOBAaHHO TIOJTYYEH MPABUILHBIN OTBET 4
C moMOIIIpI0 BEPHOTO PACCYKICHHSI TTOJIy9€HO MHOXKECTBO 3HAYCHHI T1a- 3
pameTpa a, OTIMYAIONTUECsS OT HICKOMOTO MHOXECTBAa KOHEYHBIM YHUCIIOM
TOYEK
C moMOIIbIO BEPHOTO PACCYKICHUS ITOTYYEHBI BCE TPAHUYHBIC TOUKH HC- 2
KOMOI'0 MHO>KECTBA 3HAYEHUM a
BepHo monydeHa XoTs Obl 0JHAa TpaHUYHAS TOYKAa UCKOMOTO MHOXKECTBa 1
3HAUYCHUM @, HO HE BCE U3 HUX
Pemenne He COOTBETCTBYET HU OJTHOMY W3 KPUTEPHUEB, MPUBEIAEHHBIX 0

1 Kpurepnn KOHKpETHBIX 3a1aHui U1 3a0adns 18 MOTYT HECKOJIBKO OTIMYAThCS OT JAHHOTO 371ech Kputepus. O pasz-

HOOOpa3uu KpurepueB 3ananus 18 ckazaHo Ha caiite DUITN [16].

13



NJIN

HET FeOMETPUIECKOr0 PUCYHKA IIPH BBIOOpE Ccrioco0a perieHus, OCHOBaH-
HOTO Ha MTOCTPOCHHUH M UCCIICIOBAHUU T€OMETPUUECKON MOJIeNn JaHHOM
3a1a4u

Maxkcumanvroiu oanin 4

Copnep:xanne KpuTepus oueHMBaHuA 3aaanusa Nel9 bamnel

BepHo nonydeHsl Bce mepedrciieHHbIe (CM. KpuTepuid Ha 1 6asn) pes3yib- 4
TaThI

BepHo nostydeHbl Tpu U3 NepeyuciaeHHbIX (CM. KpuTepuid Ha 1 6amr) pe- 3
3yJIhTaTOB

BepHo nosyueHsl 1Ba U3 NepeYUCIeHHbIX (CM. KpuTepuid Ha 1 6amn) pe- 2
3yJIbTaTOB

BepHo nonydeH ovH U3 CIEAYIOIINX PE3yJIbTATOB: 1

— 000CHOBaHHOE pelIeHUE MyHKTa d;

— 000CHOBaHHOE pEIICHUE MYHKTA 0;

— UCKOMasl OIICHKA B ITyHKTE §;

— MPUMEP B IMYHKTE 8, 00€CTICUNBAIOIINN TOYHOCTD PEIBITYIICH OIICHKH
Pelienrie HE COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BEIIIIC

Maxkcumanvroiu 6anin 4

6. JlutepaTrypa, pekoMeHnayemas JJisi NOATOTOBKHU K 3K3aMeHY

1. EI'D-2024. flmenko WU.B. (pen.). Marematuka. [IpodunbHBIA YpOBEHB.
TumnoBble sK3aMEHAIIMOHHBIE BapraHThI: 36 BapuanToB. — M.: M3narensctBo «Hanu-
OHaJIbHOE oOpa3zoBaHuey, 2024. — 223 c.

2. EI'D2-2023. Smenko W.B. (pen.). Martematuka. [IpodunsHblii ypoBeHb.
TumnoBble sK3aMEHAIIMOHHBIE BapraHThI: 36 BapuanToB. — M.: M3narensctBo «Hanu-
OHaJIbHOE oOpa3zoBaHuey, 2023. — 224 c.

3. Cemenos, A.B. Maremaruka. [Ipodunbubiii ypoBenb. Enunsbiii rocynap-
CTBEHHBIN K3aMeH. ['0TOBUMCS K MTOrOBOM aTTecTanuu: [yueoHoe mocobue] / A.B.
CemenoB, A.C. Tpenanun, 1U.B. Amenko, 1.P. Beiconkuii, JI.A. Tutosa; nox pen.
N.B. fmenko. — M.: MOCKOBCKHUI IIEHTP HEMPEPHIBHOTO MaTEeMaTHYECKOT0 00pa3o-
BaHwms, 2022. — 208 c.

4. Smenko, U.B. EI'D ®UIIN 2022. Marematuka. [IpopuiabHbIii ypOBEHB.
TumnoBble BapuaHThl SK3aMEHAIIMOHHBIX 3aJaHuil. 36 BapuaHToB 3aganuid. [Toapo0-
HBIH pa300p BBINMOJIHEHMS 3aaHuid ogHoro Bapuanta / M.B. Slmenko, O.A. Bopos-
yaruHa, M.A. BomukeBud; nox pen. U.B. Smenko. — M.: M3narenbcTBo «IK3amMen»,
2022. - 160 c.

5. EI'D2022. Marematuka. [Ipodunsusrit ypoBens. 14 BapuantoB. Tumnosbie
BapHaHTHI SK3aMEHAIIMOHHBIX 3a/1aHuii oT pa3padorunkoB EI'D / U.B. fAmenko, M. A.
Bomukesuu, O.A. Boponuaruna, U.P. Beicoukuii, P.K. 'opaun, [1.B. Ceménos, O.H.
Kocyxumn, J[.A. ®énoposbix, A.U. Cy3nanbiies, A.P. Ps3anosckuii, B.A. CMupHoOB,
A.C. Tpenanmun, A.B. XauarypsH, C.A. Illecrakos, [.3. IlIHons; nox pen. N.B.
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Amenko. — M.: U3patensctBo «Ox3ameny, 2022. — 71 c. (Cepusa «EI'D. Tectbl oT
Pa3pabOTYUKOBY).

6. AunreOpa u Havasia MmaTeMarudeckoro aHanuza. 10-11 kmaccel. ba3oBblif u
yrayOJeHHBIN ypOBHU. YUeOHUK i 0011eo0pa3oBaTebHbIx opranu3anuii / [LA.
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