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1. O0mue moJiosKeHust

OcHOBHas 11€J1b BCTYIUTEIBHOTO UCTIBITAHUS — OLIEHKA Ka4eCTBA IMOATOTOBKH
HOCTYNAIOIMIMX 110 MaTEMATUKE U OIPEAEICHUE NHTEINIEKTYaIbHOTO, COIIMAIBHOTO,
OOLIEKYJIBTYPHOTO U KOMMYHUKAaTUBHOTO YPOBHS Pa3BUTHSI TMUYHOCTH aOUTYpUEHTA.

Ha sk3amene no mamemamuxe abumypuenm OO0JHCEeH NPOABUMb YMEHUSL:
1. YMeTh BBINOJIHATH BHIYUCICHUS U Pe00pa3oBaHUA.
1.1. BommonusaTe apudmMeTudeckre AeCcTBHsI, coueTasi yCTHbIC U MMCbMEHHBIEC TIPH-
€Mbl; HaXOJIUTh 3HAYEHUSI KOPHS HAaTypaJIbHON CTENEHH, CTENIEHU C PALMOHAIBHBIM
nokasaresiem, Jorapudma.
1.2. Boluncnath 3HaYeHHs] YUCIOBBIX U OYKBEHHBIX BBIPAXCHHM, OCYIIECTBIISAS He-
00X0/IMMBI€ TIOJICTAHOBKH M MPE0Opa30BaHMUS.
1.3. IIpoBOAMUTH IO M3BECTHBIM (hOpMYJIaM U ITpaBUjIaM Mpeodpa3oBaHusi OyKBEHHBIX
BBIPAKECHHM, BKJIIOYAIONIMX CTENEHHU, PaJuKalibl, JOrapuMbl U TPUTOHOMETPHYE-
ckue PyHKIUH.
2. YMeThb pemiaTh YpaBHEHUS U HEPABEHCTBA.
2.1. PemaTpe panMoHaJIbHbIE, HPPALMOHAIIBHBIE, I0KA3aTEIbHbIE, TPUTOHOMETPHUYE-
CKHUE U JIOTapU(PMUUECKHE YPABHEHUS, UX CUCTEMBL.
2.2. PemaTp ypaBHEHHMs, IPOCTEUIINE CHCTEMBl YPAaBHEHMI, HCIIOJIb3Ysl CBOMCTBA
(GyHKIMI 1 UX TpadUKOB; UCIIOJIB30BATH ISl IPUOIMKEHHOTO PELICHUs YpaBHEHUM
Y HEPABEHCTB IpaUUECKUl METO/I.
2.3. Pematp panvoHanbHbIe, MOKa3aTeIbHbIE U JOTapU(PMUUECKUE HEPABEHCTBA, X
CUCTEMBI.
3. YMeTh BBINOJHATH AeHCTBHSA ¢ PyHKUMAMH.
3.1. OnpenensaTe 3HaueHUE (PYHKUMU O 3HAYEHHUIO apryMEeHTa 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
HauOOJbIIIEe M HAMMEHbIIIee 3HAYCHUS (PYHKIIUU.
4. YMeTh BBINOJHATH ACHCTBUA C reoMeTpUYecKUMH (urypamm, KOOpIAMHA-
TaMHU M BEKTOPaMHU.
4.1. Pemiath miiaHUMETPUYECKUE 33724 HAa HAXOXKIECHUE TEOMETPUUYECKUX BEJIMYMH
(11MH, YTIIOB, IJIOMIAACH).
4.2. Pemath mpocTeiine CTepeoOMETPUUYECKHUE 3aJladyl Ha HaXO0XJACHHE Te€OMETpHU-
YECKUX BEJIMYMH (JJIMH, YTJIO0B, IUIOWIAAEH, 00bEMOB); UCIIOIb30BATh MPU PEIICHUN
CTEPEOMETPUYECKHUX 3a/a4 IJIaHUMETpUieckue (HakTbl U METOJIbI.
4.3. Onpenenarb KOOPAUHATHI TOYKHU; MPOBOAUTH OMNEPAIMU HAJ BEKTOPAaMH, BbI-
YUCJISITh AJIMHY U KOOPAMHATHI BEKTOPA, YTOJl MEXIAY BEKTOpaMu
S. YMeTh cTpouMTh M HCC/IEA0BATH NPOCTEHIINEe MATEMAaTHYECKHEe MOIEJIN.
5.1. MoaenupoBaTh peajgbHble CUTYallMU Ha SA3bIKE alNreOpbl, COCTaBISATh YPABHEHHUS
Y HEPaBEHCTBA I10 YCJIOBHIO 33Ja4/; UCCIIEI0BATh IOCTPOEHHBIE MOJIEIN C UCIIOJIb-
30BaHUEM anmapara aareOphl.
5.2. MoaenupoBath peanbHble CUTyallud Ha S3bIKE T€OMETPUH, MCCIIEI0BATH I0-
CTPOEHHBIE MOJENIH C UCIOJIb30BAHUEM IF€OMETPUUECKUX MOHATUN U TEOPEM, amlmna-
paTa anreOphbl; pelaTh NPaKTUYECKUE 3a/1a4H, CBA3aHHbIE C HAX0XK/IEHUEM IeOMET-
PUYECKUX BEIMYUH.



5.3. IIpoBoauTh NOKa3aTeabHBIE PACCYXKICHUS IPU PEIICHUH 3a]ad, OLCHUBATh
JIOTUYECKYIO ITPAaBUIILHOCTh PACCYKICHUH, PACTIO3HABATH JIOTUYECKU HEKOPPEKTHBIE
pacCyKJIeHusl.

6. YMeTb MCIOJIB30BaTh NPUOOPETEHHBbIE 3HAHUA U YMEHHUSI B NPaAKTHYECKOM
AeSITeIbHOCTH U IIOBCETHEBHOM KMU3HH.

6.1. AHaim3upoBaTh peajbHbIE YNCIIOBBIE JaHHbIE, HH(OPMALIUIO CTATUCTUYECKOTO
XapakTepa; OCYLIECTBIATh MPAKTHUECKHUE pacyeThl MO (GopmyliaM; MOIb30BATHCS
OLICHKOW W NMPUKUIKOMW MPU IMTPAKTUYECKUX PaCUEeTax.

6.2. OnuchIBaTh ¢ TOMOILIBIO (PYHKIMI pa3InyHbIE PeabHbIE 3aBUCUMOCTH MEXKITY
BEJIMUYMHAMU W WHTEPIPETHPOBATh UX TpapUKW; U3BJIEKATh MHPOPMAIUIO, TPE-
CTaBJICHHYIO B TaOIuIlax, Ha [uarpaMmmax, rpaduxax

6.3. PemaTte npukiagHbie 3a7ja4d, B TOM YHUCJIE COLUATIBHO YKOHOMUYECKOTO U (u-
3MYECKOr0 XapakTepa, Ha HauOOJIbILIME U HaUMEHbIINE 3HAYEHUS, HA HAXOXKICHUE
CKOPOCTH U YCKOPEHHSI.

2. Coneprxanue NporpamMmmbl
1. Aareopa.
1.1. Yucna, kopHu u cmeneHu.
1.1.1. Lensbie uncna.
1.1.2. Crenensp ¢ HaTypaJIbHBIM MOKA3aTEIEM.
1.1.3. dpobu, npoueHThl, pauOHAIbHbIE YHCIIA.
1.1.4. Crenens ¢ nenbIM NOKa3aTeNEM.
1.1.5. Kopens crenenu N > 1 u ero cBoicTBa.
1.1.6. Crenens ¢ palMOHAIBHBIM MMOKA3aTEIEM U €€ CBOMCTBA.
1.1.7. CBoiicTBa CTENEHU C IEUCTBUTEIBHBIM ITIOKA3aTEIIEM.
1.2. Ocnosvl mpueconomempuu.
1.2.1. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC TPOU3BOJILHOIO YIJIA.
1.2.2. Panguannas mepa yria.
1.2.3. CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YKCIia.
1.2.4. OcHOBHbBIE TPUTOHOMETPUUECKNE TOKIECCTBRA.
1.2.5. ®opmynbl mpUBEAECHUS.
1.2.6. CuHyc, KOCHHYC ¥ TAHT'€HC CYMMBbI 1 Pa3HOCTH JBYX YTJIOB.
1.2.7. CuHyC 1 KOCUHYC JIBOMHOTIO yrIJa.
1.3. Jloeapughmur.
1.3.1. Jlorapudm uuca.
1.3.2. Jlorapudm npousBeeHusl, YaCTHOTO, CTETICHHU.
1.3.3. lecATUUHBINA U HATYpaTbHBIN JIOrapu(Mbl, YUCIIO e.
1.4. Ilpeobpazosanus svipadiceHuil.
1.4.1. IIpeoOpa3zoBanus BIpaxXEHUM, BKIIOYAIOIMINUX apru(PMETUYECKHUE ONIEPALIH.
1.4.2. IlpeoOpa3oBaHusi BRIPAKEHUH, BKIFOYAIONTUX OMEPAIUI0 BO3BEACHUS B CTE-
IIEHb.
1.4.3. IlpeoOpazoBanus BRIpAXKEHUI, BKIIOYAIONINX KOPHU HATYPaJIbHOMN CTEIIECHHU.
1.4.4. IlpeoOpa3zoBaHus! TPUTOHOMETPUUECKUX BBIPAKEHUI.
1.4.5. TIpeoOpa3zoBaHue BbIpaKeHUH, BKIIOYAIOIINX OMEPAINIO JTOTapHU(PMUPOBAHUSI.
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1.4.6. Monynb (abcosroTHasE BEJIMYMHA) YHCTIA.

2. YpaBHeHHsI U HEPAaBEHCTBA.

2.1. Ypasuenus.

2.1.1. KBagpaTHbie ypaBHEHUS.

2.1.2. PanluoHaJIbHBIE ypaBHEHUA.

2.1.3. UppanmoHaibHbI€ YPAaBHECHMUS.

2.1.4. TpUroHOMETpUUYECKUE YPABHEHHUS.

2.1.5. Tloka3zaTenbHble ypaBHEHUS.

2.1.6. Jlorapupmuyeckue ypaBHEHHUS.

2.1.7. PaBHOCWJIBHOCTBh YPABHEHUN, CUCTEM YPABHEHUM.

2.1.8. IIpocrenmme cucTeMsl ypaBHEHHUN C IBYMsI HEU3BECTHBIMH.

2.1.9. OcHOBHbIE NPUEMBI PELIEHUSI CUCTEM YpPaBHEHHIA: MOACTAHOBKA, ajredpau-
YECKOE CII0KEHUE, BBEJIEHUE HOBBIX IEPEMEHHBIX.

2.1.10. Ucnionb3oBanue CBOMCTB U rpadrkoB GyHKIIMIA PU PEIICHUN YpaBHEHUH.
2.1.11. N3o0pakeHue Ha KOOPJAMHATHON IUIOCKOCTH MHOXKECTBA PEILIEHUN ypaBHE-
HUH C IBYMsI IEPEMEHHBIMU U UX CHCTEM.

2.1.12. IlpumeHeHne MaTEMaTUYECKUX METOJOB JUIsl PELICHUS COAEP’KATEIbHBIX
3aja4 U3 pa3IMyHbIX oOjacTeld HayKu W NpakTHKu. MHTepmperauus pesynbrarta,
YUYET peasIbHbIX OTPAHUYEHUN.

2.2. Hepasencmaa.

2.2.1. KBagpaTHble HEpABEHCTBA.

2.2.2. PauvoHaIbHBIE HEPABEHCTRBA.

2.2.3. Iloka3zarebHbIE HEPABEHCTRBA.

2.2.4. JlorapudMuueckrue HEpaBEHCTBA.

2.2.5. CucTtembl JIMHENHBIX HEPABEHCTB.

2.2.6. CuctemMbl HEPABEHCTB C OJHOM MTEPEMEHHOM.

2.2.77. PaBHOCWJIBHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB.

2.2.8. Ucnionp3oBaHue CBOWCTB U rpauKOB (DYHKIIHM MPU PEIICHUHA HEPABEHCTB.
2.2.9. MeTroa UHTEPBAJIOB.

2.2.10. N3obpaxkeHne Ha KOOPJWHATHOW IUTOCKOCTH MHOYECTBA PEIIEHUN Hepa-
BEHCTB C JIBYMs IEPEMEHHBIMU U UX CUCTEM.

3. ®yHKIHUNn.

3.1. Onpeoenenue u epagpux ynkyuu.

3.1.1. ®yHkuus, o0aacTh onpeaeneHus: GPyHKIUU.

3.1.2. MHO€eCcTBO 3HaY€HUI (PYHKIUU.

3.1.3. I'paduk dyukiuu. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEH B peasIbHBIX
npoLeccax v sIBJICHUSX.

3.1.4. O6parnas ¢yukuus. ['padux oOpaTHON QyHKIIMY.

3.1.5. IIpeoOpa3zoBanus rpadukoB: MapauIeIbHBIM MEPEHOC, CUMMETPUSI OTHOCH-
TEJIbHO OCEN KOOPJAMHAT.

3.2. Dnemenmaprnoe ucciedosarue QyHKyuil.

3.2.1. MonotonHoCTh (yHKIMU. [I[poMekyTKH Bo3pacTaHus U yOBIBAHUS.

3.2.2. YETHOCTH ¥ HEYETHOCTH (QYHKIUH.

3.2.3. IlepuoanyHOCTh (HYHKIUH.



3.2.4. OrpaHUYE€HHOCTh (PYHKIIHH.

3.2.5. Touku 3KcTpeMyMa (JIOKQIbHOTO MAKCUMyMa U MUHUMYMa) (PYHKIUH.

3.2.6. HauGoupiiiee 1 HauMeHbIIIee 3HaueHUs QyHKITUH.

3.3. OcHosHble snemenmaphbie QYHKYUU.

3.3.1. Jluneitnasa pynkuus, e€ rpadux.

3.3.2. ®yHKIMA, OoNKChIBatOIIasi OOpaTHYIO MPONOPLUHUOHATBHYIO 3aBUCUMOCTD, €&
rpaduxk.

3.3.3. KBagparnunas ¢pyskmnus, e€ rpadux.

3.3.4. CrenenHast QyHKIMS ¢ HATYpaJIbHBIM MOKa3aTeleM, e€ rpaduxk.

3.3.5. Tpuronomerpuueckue QyHKINU, UX TPaQUKH.

3.3.6. Iloka3zatenbHas GyHKIUA, €€ rpaduK.

3.3.7. Jlorapudmuueckas QyHkuus, e€ rpadux.

4. HayaJjia MaTeMaTH4€eCKOI0 aHAJIN3A.

4.1. I[Ipouszsoonas.

4.1.1. Ilonarue o npou3BOHON (PyHKIIUU, TEOMETPUUECKUN CMBICI IPOU3BOIHOM.
4.1.2. ®u3znyeckuili CMBICI NPOU3BOJHOM, HAaXOXKJIECHUE CKOPOCTH JUIs IpoIEcca,
3aJ1aHHOTO (POPMYJION WM TPaPUKOM.

4.1.3. YpaBHeHuUe KacaTelIbHOU K rpaduKky GyHKIIUU.

4.1.4. IIpon3BOaHBIE CYMMBI, Pa3HOCTH, IPOU3BEIAECHUS, YACTHOTO.

4.1.5. IIpon3BOHBIE OCHOBHBIX 3J1€MEHTAPHBIX (PYHKIUH.

4.1.6. Bropas npousBoaHas u €€ PU3NYECKUI CMBICI.

4.2. Uccneoosanue ¢ynxyuti.

4.2.1. IlpumeHeHre NMpOU3BOAHON K UCCIEAOBAHUIO (DYHKIIUM U MOCTPOCHUIO Tpa-
(puKoB.

4.2.2. Ilpumepsl UCIIONB30BAHUSA MPOU3BOAHOM I HAXOKICHUSI HAWIYYILIETO pe-
HIEHUS B IPUKJIAAHBIX, B TOM YUCJE COLMATbHO-2KOHOMUYECKHX, 3a/1ayax.

4.3. l[lepsoobpasuas u unmezpai.

4.3.1. I[TepBooOpa3Hbie AIeMEHTapHBIX (PYHKITUH.

4.3.2. [Ipumepsl MpuMEHEHUS UHTETpaIa B (PU3UKE U TEOMETPUHU.

5. I'eomeTpus.

5.1. IInanumempus.

5.1.1. TpeyroapHuK.

5.1.2. [Tapannenorpamm, IpsIMOYTOJIbHUK, pOMO, KBapaT.

5.1.3. Tpaneuus.

5.1.4. OKpy>KHOCTb U KPYT.

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

5.1.6. MHOroyronsHuk. CymMMa yriioB BBIITYKJIOTO MHOTOYTOJIbHUKA.

5.1.7. IlpaBuiibHbIE MHOTOYTOJIbHUKH. BHHMCaHHass OKpPYyXHOCTb M ONMCAaHHAs
OKPYKHOCTb IPABHWJIBHOTO MHOT'OYTOJIbHUKA.

5.2. llpsimbie u niockocmu 8 npocmpancmee.

5.2.1. Ilepecekaromumecsi, napajulebHbIE U CKPELIMBAIOIINECS MPSMBIE; MTEPIEHIN-
KYJSIPHOCTb MPSIMBIX.

5.2.2. I1apainenbHOCTh NPSIMOM U TUIOCKOCTH, IPU3HAKH U CBOKCTBA.



5.2.3. [TapaimienbHOCTh MJIOCKOCTEN, MPU3HAKKA U CBOMCTRBA.

5.2.4. IlepneHIUKYJISIPHOCTh MPSAMOW M TUIOCKOCTH, NMPU3HAKK U CBOWCTBA; MEp-
NEHIMKYJISIP U HaKJIOHHAS; TeOpeEMa O TPEX MEPIEHIUKYJIIAPaAX.

5.2.5. IlepnieHAUKYJISIPHOCTD INIOCKOCTEM, IPU3HAKU U CBOMCTBA.

5.2.6. [lapannensHoe npoekTupoBanue. M3o0paxeHue NpocTpaHCTBEHHBIX (GUTyp.
5.3. Mnoeoepannuxu.

5.3.1. Ilpusma, e€ ocHoBaHMs, OOKOBBIE pEOpa, BHICOTA, OOKOBAsl MOBEPXHOCTD;
npsiMasi IpU3Ma; MpaBUIIbHAS [IPU3MA.

5.3.2. llapamnenenunen; Ky0; CHMMETpUH B KyOe, B TTapajuieJeumese.

5.3.3. I[lupamuna, e€ ocHoBaHUEe, OOKOBBIE PEOpa, BHICOTA, OOKOBAsI MOBEPXHOCTH;
TpeyroyibHasi MUPAMHK/IA; IPABUIIbHAS TUPAMUA.

5.3.4. Ceuenus Ky0a, IpU3Mbl, MTUPAMU/IBI.

5.3.5. IlpexacraBieHne 0 MpPaBUIbHBIX MHOTOTPaHHUKAX (TETpasap, KyO, OKTa’Jp,
JOJIEKa’Ip U UKOCAadIP).

5.4. Tena u nogepxnocmu 8paujeHus.

5.4.1. Hunmuuap. OcHOoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, OOpasyrouias, pas-
BEPTKA.

5.4.2. Konyc. OcHoBaHue, BbICOTA, OOKOBasi IOBEPXHOCTh, 00pa3yrolas, pa3BePTKa.
5.4.3. lllap u cdepa, X ceuyeHus.

5.5. HU3mepenue ceomempuueckux eiuyuH.

5.5.1. Bennuuna yria, rpajgyCcHast Mepa yria, COOTBETCTBUE MEXKIY BETMUYNHON yria
Y JUIMHOM AYTH OKPYXHOCTH.

5.5.2. Yron Mexay npsiMbIMU B IPOCTPAHCTBE, YTOJI MEXKAY MPSIMOUN U IIIOCKOCTHIO,
YTOJ MEX]Y TUIOCKOCTSMH.

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

5.5.4. PaccTostHME OT TOYKH 10 MIPSMO#, OT TOUKHU JO INIOCKOCTH; PACCTOSIHUE MEXKITY
NapaJyIeIbHBIMA M CKPEUIMBAIOIIMMHUCS NPSAMBIMH; PACCTOSIHUE MEXAY Mapall-
JIENBHBIMU INTIOCKOCTSIMU.

5.5.5. Ilmomaap TpeyroipHUKA, MapajuiesiorpaMMa, Tpaneunu, Kpyra, CEKTopa.
5.5.6. [1no1maas MOBEpXHOCTH KOHYCA, TUIUHAPA, CHEPHI.

5.5.7. O6BEM Ky0Oa, MPSAMOYTOJILHOTO TapasuieNenuIieia, TUPaMUIbl, TPU3MBI, I1-
JUMHJIpa, KOHYca, 11apa.

5.6. Koopounamul u éexmopul.

5.6.1. KoopauHatel Ha mpsmoil, 1eKapTOBbl KOOPAWHATHI HA IUIOCKOCTH M B MPO-
CTPAHCTBE.

5.6.2. ®opMyna pacCTOSTHUS MEXAY ABYMSI TOUKaMU; ypaBHEHHE CEPBHI.

5.6.3. BekTop, MOayib BEKTOpa, PAaBEHCTBO BEKTOPOB; CIIO)KEHUE BEKTOPOB U
YMHOKEHHE BEKTOpa Ha YHCIIO.

5.6.4. KomnmuHeapHble BEKTOphI. PaznoxkeHne BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

5.6.5. Komnnanapusie BeKTOpbl. Paznoskenre no TpéM HEKOMITJIAaHAPHBIM BEKTOPaM.
5.6.6. KoopauHatel BEKTOpa; CKaJSIPHOE IMPOU3BEICHUE BEKTOPOB; YIOJ MEXIY
BEKTOPAMHU.

6. Di1eMeHThI KOMOMHATOPUKH, CTATUCTUKU M TEOPUHU BEPOSITHOCTEIA.



6.1. Dnemenmvt KOMOUHAMOPUKU.

6.1.1. TloouepeaHbI 1 OJTHOBPEMEHHBIN BBIOOD.

6.1.2. ®opmyIibl UKciia COYETAHUM U TIepecTaHOBOK. buHoM HbroToHa.

6.2. dnemenmsl CMamucCmuxu.

6.2.1. TabnuuHoe u rpadguyeckoe MpeCTaBICHUE TaHHBIX.

6.2.2. YucnoBbIE XapaKTEPUCTUKHU PSAJIOB TaHHBIX.

6.3. Dnemenmul meopuu 6eposmHOCHeEN.

6.3.1. BeposiTHOCTH COOBITHIA.

6.3.2. IlpuMepsl UCIIOJIB30BAHUSI BEPOATHOCTEN W CTATHCTHKMU MPU PEIIEHUU MpPHU-
KJIaJIHBIX 3a/1a4.

3. CTpykTypa 3K3aMeHa

Crpykrypa Ounera mo MaTeMaTHKE COOTBETCTBYET CTPYKTYpE BapHaHTa
KM (KOHTpOIBHO-U3MEPUTENBHBIX MAaTEPUATIOB) €IUHOTO TOCYJAPCTBEHHOIO JK-
3aMeHa. DK3aMEHalMOHHAs padoTa M0 COJIEP>KaHUI0, YPOBHIO CII0)KHOCTH U OLICHU-
BaHUIO MOJHOCTBIO COOTBETCTBYET npoduibHoMy ypoBHI0O EI'3-2024 nmo marema-
THUKE.

OK3aMeHaIlMoHHasl paboTa COCTOUT U3 JIByX YacTell, BKIoYaronux B ceds 19
3aganuii. Yacte 1 cocrout u3 12 3agaHuii ¢ KpaTKUM OTBETOM 0a30BOTO U MOBBI-
HIEHHOI'O YPOBHEM CIOKHOCTH. HacTh 2 CONEpPKUT 7 3aJaHHil C Pa3BEPHYTHIM OT-
BETOM MOBBILLIEHHOTO U BHICOKOTO YPOBHSI CIIOKHOCTH.

OtBeTnl K 3agaHusiM 1-12 3anuceIBatoTCs B BHUJIE 1IETIOTO YKCIA HIIM KOHEY-
HOM fnecsaTuaHoi npobu. Hampumep, Ne 6: — 0,8; Ne9: 22.

[Tpu Beimonuenun 3aaanmii 13-19 tpebyercs 3amucaTh MOJHOE pelieHue U
OTBeT.

[Ipy BBINOJIHEHUHU 3aJaHUKA MOKHO ITOJIb30BaThCs YEPHOBUKOM HA BBIJIAHHOMN
Oymare ¢ medatbl0 YHHUBEPCUTETa, KOTOPBIM B KOHIE dK3aMeHa JIOJKEH OBbITh CllaH
BMECTE C YUCTOBHKOM YJIEHAM HK3aMEHAIMOHHOW KOMHMCCHH. 3allUCU B YEPHOBUKE
HE YUUTHIBAIOTCS TP OLIEHUBAHUH PaOOTHI.

Hwuxe na”o conepxaHue Kaxxaoro 3agaHusl.

3aganue Nel — rulaHuMeTpuueckas 3ajgada 0a30BOTO YPOBHS CIIOKHOCTH
(TpeyrojabHUKH, TapajuieIorpaMMbl, Tpaneluu, HEHTPaIbHbIE U BIUCAHHBIE YIJIbI,
KacarelbHas, XopAa, CeKyIlas, BIUCAHHBIEC U OMIMCAHHBIE OKPYKHOCTH).

3amanue Ne2 — 3a7aHHE MO TE€OMETPUH, MPOBEPSIONIECE YMEHUS ONPEAEIAThH
KOOPJIMHATHI TOYKU, BEKTOPA, IPOM3BOAUTH ONEPALIMU HaJl BEKTOPAMU, BHIYUCIISITh
JUIMHY ¥ KOOPJMHATHI BEKTOPA, YTOJ MEX]ly BEKTOpaMHU.

3ananme Ne3 — crepeoMerpuyeckas 3ajnaya 0a3zo0BOro YpOBHS CIIOKHOCTHU
(xy0, mapasenenumnes, COCTaBHbIE MHOTOTPAHHUKH, TTPU3Ma, MUPaMUJIa, [IHIAHID,
KOHYC, I1ap, MJIOIIAN MOBEPXHOCTEH, O0BEMBI).

3aganue Ne4 — 3a/aya 10 TEOPUM BEPOSITHOCTEM 0Aa30BOr0 YpOBHS CIOXKHO-
CTH.



3apanme NeS —3ajmagya IMOBBIILIEHHOIO YPOBHS CIIOKHOCTH, MPOBEPSIOIIAs
YMEHUE MOJEIMPOBATh PEAJIBHBIE CUTYallMM Ha S3bIKE TEOPUM BEPOATHOCTEH M
CTaTUCTUKH, BBIYUCIIATH B IPOCTEUIINX CUTYALUSAX BEPOSITHOCTU COOBITUH.

3aganue Ne6 — mpocreiiniie ypaBHEHUSI 0a30BOr0 YPOBHS CIOKHOCTH (JIH-
HEiHbIE, KBaJpaTHbIEe, KyOMUecKHe, NoKa3aTelIbHbIE, Jorapu(pMUIECKue, TPUTOHO-
METPHUYECKHE).

3aganue Ne7 —BbruncieHus ¥ IpeodpazoBaHusi 6a30BOTO YPOBHS CIOKHOCTH
(mpeoOpa3oBaHMs YUCIOBBIX U OYKBEHHBIX BBIPAKEHUN — paIlMOHAJIBHBIX U HUppa-
LIMOHAJIBHBIX, IPOOHBIX, CTENIEHHBIX, JOTapUPMUUECKUX, TPUTOHOMETPUUECKHUX ).

3amanue Ne§ — 3amaua 0a30BOTO YpOBHSI CIIOKHOCTHM Ha IMPOU3BOJHBIC U
nepBooOpasHbie (PU3NUECKUI U T€OMETPUUECKUI CMBICT MPOU3BOAHOM, MPUMEHE-
HUE€ IPOU3BOJIHOM K UCCIEA0BAaHUIO (DYHKIIHI, IEpBOOOpA3HBIE).

3aganue Ne9 —3amaua NOBBIIEHHOTO YPOBHS CI0KHOCTH C IIPUKJIAIHBIM CO-
nepkaHreM ((QyHKIMOHANBbHBIC 3aBHCUMOCTH BEJIWYHMH, W3MEHCHUE 3HAYCHHUS
(GYHKIMH IPY M3MEHEHHUU 3HAYCHHUS apTyMEHTA).

3aganue NelO — TekcToBas 3aaua MOBBIILIEHHOTO YPOBHS CJIOKHOCTH (3a1a4u
Ha MPOIICHTHI, CIUIABBI, CMECH, PACTBOPEI, ABIKCHUE, PAOOTY).

3amanue Nell — 3aaHre MOBBIIIEHHOTO YPOBHS CIIOKHOCTH, MPOBEPSIOIIEE
YMEHHE BBIOJIHATh IEUCTBUSA C QYHKIUSIMHU.

3aganue Nel? — 3amagya MOBBIIEHHOTO YPOBHS CIOKHOCTH Ha SKCTPEMYMBI,
HauOoJIbllIee U HAaUMEHblee 3HaueHue (PyHKIUN (uccienoBaHue QyHKUOUH C MO-
MOIIBIO TIPOU3BOTHBIX).

3aganmne Nel3 — TpUroHomMeTpHuecKoe, JorapupMUUYECKOe I MOKa3aTelb-
HOE YpaBHEHHUE MOBBIIIEHHOTO YPOBHS CIIOAKHOCTH.

3ananue Nel4 — crepeomerpuueckas 3ajadya MOBBIIIEHHOTO YPOBHS CIHOXK-
HOCTH, OHA pa3/ielieHa Ha MyHKTHI a U 0. B yHKTe a HyHO J0Ka3aTh T€OMETpUye-
Ckuii (paxT, B MyHKTE 6 — HAWUTH (BBIYUCIUTH) TEOMETPUUECKYIO BEJIMUNHY.

3apanmne Nel5 — 3TO HEpaBEHCTBO — JAPOOHO-pAIMOHANBHOE, JorapupmMude-
CKO€ WJIM [TI0KA3aTEIBHOE MOBBIIIEHHOIO YPOBHSI CJI0KHOCTH.

3aganme Nel6 — »T0 TEKCTOBAs 3aj1adya MOBBIIICHHOTO YPOBHSI CJIOKHOCTH C
SKOHOMUYECKUM COACPKAHUEM.

3amanue Nel7 — 3TO0 TuIaHUMETpUYECKas 3aJadya MOBBIINIEHHOTO YpPOBHS
CJIO)KHOCTH. B MyHKTE @ HY>KHO JI0Ka3aTh FT€OMETPUUYECKHM (DaKT, B yHKTE O — HAUTHU
(BBIUMCIUTH) TEOMETPUUECKYIO BETUUHHY.

3aganmne Nel8— 310 ypaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMBI C TAPAMETPOM.
D70 3aj1a4a BHICOKOTO YPOBHSI CJIOKHOCTH.

3ajauu ¢ mapamMeTpoM JIOMYCKalT BECbMa pa3HOOOpa3HbIe CIOCOOBI PEILICHHUS.
Haubounee pacnpocTpaHeHHBIMH U3 HUX SBJISIFOTCS:

— YUCTO aNre0pandeckuii Cnocod penieHus;

— CII0CO0 pelleHrs, OCHOBaHHbIN Ha MOCTPOECHUHU W HMCCIEAOBAHUU T€OMET-
PUYECKOU MOJIENIN JaHHOM 3a/1a4H;

— (pyHKIIMOHANBHBIN CIIOCO0, B KOTOPOM MOTYT OBITh M airedpanyeckue, u
reOMETPUUYECKHEe MOMEHTBI, HO O0a30BBIM SBISETCS HUCCIEIOBaHHE HEKOTOPOM

(GyHKIIH.



3avacTyro (HO Jalieko He Bcerja) rpaduueckuil Metoa 0oJiee SICHO BEAET K
uenu. Kpome TOro, B KOHKPETHOM TEKCTE PELICHHS BIIOJHE MOTYT BCTPEYATHCS
AIIEMEHTBI KKJIOTO U3 TPEX MEPEUUCIICHHBIX CIIOCOOO0B.

3amanue Nel9 BBICOKOTO YPOBHSI CIIOKHOCTU COAEPKATEIBHO MPOBEPSIET B
NEPBYIO0 OYepe/ib HE YPOBEHb MaTeMaTHYEeCKOHN (IIKOIbHOM) 0Opa30BaHHOCTH, a
YPOBEHb MAaTEMATHYECKON KyJIbTypbl. POPMHUPOBAHUS KYJIbTYpPbl IPOUCXOAUT Ha
MPOTSKEHUH BCEX JIET 00yUYeHUs (M HE TOJIBKO B 1IKoJe). [Lst pemenus 3ol 3a1aun
HUKaKuX (DaKTOB M3 TEOPUHU YHUCE] TUIA Teopembl BuibcoHa, uncen MepceHHa,
MaJIol Teopembl DdepMa, TEOPUU CPABHEHUW W T.N. IS PEIICHUS 3TUX 33IaHUW HE
TpeOyercs. ToT, KTo 3Tu (PakThl 3HAET, pa3yMeeTcs, MOXKET X HCIIOIb30BaTh, HO MPU
pELIEHUH BCErla MOKHO OOOUTHCH U 0€3 HUX.

VYcnous 3apanust Nel9 pazoutel Ha myHKTHI. [1o cymiecTBy, 3a1aua pa3oura Ha
psAa moa3anay (YacTHBIX CIIy4aeB), MOCIEAOBATENIbHO pellas KOTOPhIE MOYKHO B
UTOTE CIIPaBUTHCS C CUTYALIUEN B LIEJTIOM.

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

4. JlonoJiHUTEIbHBbIE MATEPHUAJIBI U 000PYA0BAHUE

CrpaBo4YHbIE MaTe€pHajbl BBIIAIOTCSA BMECTE C DK3aMEHAIIMOHHBIM OMIICTOM U
CoZIepKaT 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
[Ipy BBIMOJHEHUH 3aJ@HUH MOXHO IOJIb30BATHCS YCPHOBHKOM. 3aIllUCH B
YEpPHOBHKE, a TAK)KE B TEKCTE OMJIeTa HE YUNTHIBAIOTCS TIPU OICHUBAHUN PAOOTHI.
[Ipu BBINONHEHNH 3a/IaHUM Pa3PEIIACTCS MOJIb30BATHCS JIMHEUKOM.

5. Kpurepum oneHkun

Pe3ynpTarsl BCTYNUTENBHOIO MCIHBITAHUS 10 MAaTEMATHKE OLICHUBAIOTCS IO
100-6annpHolM 1miKajge. MwuHUMaTbHOE KOJWMYECTBO OallJIOB, IOJTBEPIKIAIOIICE
YCIICIIHOE TMPOXOKIECHUE BCTYIUTEIBHOIO HCHBITAHUS MO0 MAaTEMAaTUKE, COOTBET-
CTBYeT MHUHUMAaJbHOMY KoJinuecTBY OamoB EI'D, ycraHoBineHHOMy MuHucTep-
CTBOM CeJIbCKOro xo3siicTBa Poccuiickon denepanuu.

[IpaBWIIBHOCTh pEIICHHsS] 3aJaHUi CHauyajla OIICHUBAECTCS MMEePBUYHBIMU
oasnamu. [IpaBunbHOE penieHne Kaxaoro u3 3aganuii 1-12 onenuBaercs 1 6amiom.
Kaxxnoe u3 3aganmii 1-12 cunraercs BHITIOJIHEHHBIM BEPHO, €CITM DK3aMEHYEMbIN JTall
MPaBUJIbHBIN OTBET B BUE IEJIOTO YHCIA WM KOHEYHOH AecstuyHOW npobu. He-
MPaBWIbHBIN OTBET 3aanuii 1-12 onenuBaetcs 0 6anios.

Pemenus 3aganuii ¢ pa3BepHyTHIM OTBETOM OIlleHMBaOTCs OT 0 10 4 Oasios.
[TonHoE mpaBWIIbHOE pelIeHue Kaxaoro u3 3aganui 13, 15, 16 onenuBaercs 2 6ai-
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JIaMH; KakJoro u3 3amanuii 14 u 17 — 3 Gannamu; kaxkaoro u3 3aganuii 18 u 19 — 4
Oamamu.

MakcuManbHBIA YHCI0 IEPBUYHBIX 0AJIJIOB 3a BCIO padboTy — 32.

3aTeM cyMMa MEepBUYHBIX 0ajIOB 3a BCIO PabOTy MEPEBOJIUTCA B UTOTOBYIO
orieHky no 100-0amibHOM cucTteMe B cooTBeTcTBUM ¢ [Ipunoxenuem 2 k Pacnopsi-
xenuto Pocodpuanzopa Ne575-10 ot 11.04.2019 (o6noB1EHO 06.05.2024).

Tabnuma — [lepeBoa cyMMBbl IEPBUYHBIX OAJIJIOB 32 BCIO 9K3aMEHALMOHHYIO paboTy
B MTOTOBYI0 O1leHKY 110 100-6amibpHO cucteme

IlepBuunsbie Oamibl | Mtorossie Oambl | IlepBuunbie 6ayiel | MToroBbie 6aibl
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

[TpenBapuTebHO OTMETHM ClieMaIbHbIE Cllydan nosyueHus 0 6anos.

OO0muii kpurepuii mosydenus 0 0aioB 3a 3amanusi 13-19 naxke npu
(opMaIbHO NPABUILHOM OTBETE — 3TO MCIOJb30BAHHE NPH PEelICHUH CIELH-
(puyeckux 3HakoB onepauuii, PyHKIHUI, CKOOOK U3 A3BIKOB NMPOrpaMMHUPOBAa-
HHS BMECTO O0bIYHBIX 3HAKOB HIKOJIbHOI MaTeMaTUKH!

3ananus 14 u 17 ouenuBarorcs 0 6ajmaMu, ecJid NPH PelICHUH HeET IO-
CTPOEHHUSI COOTBETCTBYIOUIUX YCJIOBHI0 reomerpuveckux ¢uryp c odGo3Haye-
HUSIMHM MX 3JIEMEHTOB!

3ananue 18 ouenuBaercs (0 0a/utamm, ecii HeT reOMeTPUYECKOr0 pH-
CYHKa NpHU BbIOOpe cnocoda pemieHusi, OCHOBAHHOI0 HA MOCTPOEHUM W MCCJe-
JOBAHUM FeOMeTPHUYeCKOH MOo/IeJ I JaHHOM 3a1aun!

Huxe nansl kpurepuu olieHuBaHus 3aganuii 13-19 B nepBuuHbIX Oasiax.

Conep:kaHue KpuTepusi OleHUBaHUsA 3a1anus Nel3 babl
OOG0CHOBAHHO MOJIYY€HbI BEpPHbIE OTBETHI B 000MX MYHKTaX 2
OO00CHOBAHHO MOJIYYE€H BEPHBIN OTBET B MIYHKTE a
nji 1
MOJTyYEeHbl HEBEPHBIE OTBETHI M3-3a BBIUMCIUTENBHON OMMOKHU, HO MIPU ATOM
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UMEETCsl BepHas MOCJIEI0BATEIbHOCTh BCEX IIaroB PelIeHUs 000UX MyHK-
TOB: IyHKTA @ U TyHKTa O

Pemenue He COOTBCTCTBYCT HU OJHOMY N3 KPUTCPHUCB, IICPCUNUCIICHHBIX

0
BBIIIIE
Maxkcumanvruiii bann 2
Conep:kaHue KpuTepus ollcHUBaHudA 3a1aHus Nel4 bausl
Nmeetcst BepHOE 10KA3aTENBCTBO YTBEPKICHHUS MMyHKTa @ U 00OOCHOBAHHO 3
MOJIy4€H BEPHBIN OTBET B MYHKTE O
[Tommyuen 00OCHOBAHHBIN OTBET B IyHKTE O 2
N
MMEETCS BEPHOE JI0KA3aTeNIbCTBO YTBEPKACHUS MyHKTA d, U MPU 0OOCHO-
BAHHOM PEIIEHUU MYHKTAa O MOJIyY€H HEBEPHBII OTBET U3-3a apupMeTnye-
CKOM OIIHUOKH
NMmeetcs BepHOE A0KA3aTEIbCTBO YTBEPKIACHUS IIyHKTA d, 1
N
npu 00OCHOBAHHOM PELICHUM IyHKTa O IMOJyYeH HEBEPHBI OTBET M3-3a
apu(pMeTUIECKON OINOKH,
i
00OCHOBAaHHO IIOJIyY€H BEPHBIM OTBET B IYHKTE€ O C HCIOJIb30BAHHUEM
YTBEPKJICHHSI TYHKTA d, TPU 3TOM NYHKT @ HE BBIIIOJIHEH
Pemienne He COOTBETCTBYET HM OJHOMY M3 KPUTEPHUEB, MEPEUHCIICHHBIX 0
BBIILIE
N
IIPU PELIEHUU HET MOCTPOECHMSI COOTBETCTBYIOLIMX YCIOBUIO 3a/IaHUSI T€0-
METPUYECKUX PUTYpP C 0003HAYEHUSIMU UX PJIEMEHTOB
Maxkcumanvrulii bann 3
Conepkanue KpuTepus oueHUBaHusA 3aaanusa NelS bajutel
OO0OCHOBAHHO MOJIYYE€H BEPHBINA OTBET 2
OOG0CHOBaHHO MOJTyY€H OTBET, OTIMYAIOIIMICS OT BEPHOIO UCKIIOYEHUEM /
BKJIFOUEHHEM IPAaHUYHBIX TOYEK
niim 1
MOJIy4Y€H HEBEPHBIA OTBET M3-3a BBIUYMCIUTEIHHOW OMIMOKH, HO MIPHU 3TOM
MMEETCs BEpHas MOCJIEI0BATEIbHOCTh BCEX [IAr0B PEIIEHUS
Pelienre He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, EPEUUCIECHHBIX 0
BBIIIIE
Maxkcumanvuolil 6ann 2
ConepkaHue KpuTepus OllcHUBAHUA 3a1aHus Nel6 bamsl
O60CHOBaHHO MOJIyY€H BEPHBIN OTBET 2
BepHo noctpoeHa matemaTudeckas MOJEIb, PEIICHHE CBEJACHO K HCClie-
JIOBAHUIO ATOM MOJIENH U MOTYUYEH Pe3yJIbTar: 1

- HCBCpHBIﬁ OTBET HU3-3a BHIYUCIUTECIBHOU OHII/I6KI/I;
- BepHBII‘/’I OTBCT, HO PCHICHUC HEAOCTATOYHO 000CHOBAHO
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Pemenue He COOTBCTCTBYCT HU OAHOMY M3 KPUTCPUCB, IICPCUNCICHHBIX
BBIIIIC

Maxkcumanvroiu 6ain

Coaep:xaHue KpuTepus oleHUBaHMsA 3a1aHusi Nel7

Nmeetcst BepHOE J0KA3aTENBCTBO YTBEPKJICHHUS MyHKTa @ U 00OOCHOBAHHO
MOJIy4Y€H BEPHBIN OTBET B MYHKTE O

[Tonyyen 060CHOBaHHBIN OTBET B IIYHKTE O

NJIN

UMEETCSl BEPHOE JIOKA3aTeJIbCTBO YTBEPXKIACHUS MYHKTA @, U TIPU 0OOCHO-
BAHHOM PEILICHUH IMyHKTa O MOJYYEH HEBEPHBIA OTBET U3-3a apupMeTHye-
CKOU oIMOKH

Nmeetcs BepHOE J0KA3aTEILCTBO YTBEPIKIACHUS TyHKTA A,

N

pu 0OOCHOBAaHHOM PEIICHUH IMyHKTa O TOJTY4YeH HEBEPHBIM OTBET M3-3a
apu(pMeTUIECKON OINOKH,

NJIN

000CHOBaHHO TIOJIyYeH BEpPHBI OTBET B IYHKTE O C HCIOJIb30BAHUEM
YTBEPKJICHUS IMYHKTA @, IPU TOM MYHKT @ HE BBHITIOJIHEH

Pemenne He COOTBETCTBYET HM OJHOMY W3 KPUTEPHUEB, MEPEUHMCIICHHBIX
BBIIIIE

N

MIPU PELIEHUU HET MOCTPOECHMSI COOTBETCTBYIOLIMX YCIOBHUIO 3a/IaHUS I€0-
METPUYECKUX (PUTYDP C 0003HAYEHUSIMU UX PJIEMEHTOB

Maxkcumanvroiu 6anin

Cojep:xanue KpuTepus OUEHKH 3a1aHUSA Nel8*

bamer

OOGOCHOBAHHO MOJIYYEH NMPABUIIbHBIN OTBET

C moMoIIbI0O BEPHOTO PACCYXKIEHHUSI TMOJTYYEHO MHOXKECTBO 3HAUYCHUUH
napaMeTpa a, OTJIMYAroIMecss OT UCKOMOTO MHOKECTBA KOHEUYHBIM UYHC-
JIOM TOYEK

C MMOMOHIBKO BCPHOI'0 PaACCYKACHUA ITOJYUYCHBI BCC I'PAHUYHBIC TOYKHU
HCKOMOI'0 MHO>KECTBA 3HAUCHUI a

BepHo monyuena xoTst Obl 0/THAa TpaHWYHAS TOYKAa UCKOMOTO MHOKECTBa
3HAUYCHUM 4, HO HE BCE U3 HUX

Pemenne HEe COOTBETCTBYET HU OAHOMY W3 KPUTEPHEB, MPUBEIAEHHBIX
BBIIIIE

NJIN

HET T€OMETPUYECKOI0 PUCYHKA MpU BBIOOpE criocoba pelieHusi, OCHO-
BAaHHOTO Ha TIOCTPOSCHWU W HCCICIOBAHUHM TEOMETPUUYECKOW MOJeNn
JIAHHOM 3aJ1auu

Maxcumanvuviti 6ann

! Kpurepun KOHKpETHBIX 3aiaHMil 1is 3a7aHus 18 MOIYT HECKOJBKO OTIHYATHCSA OT JAHHOTO 37ech Kpurtepus. O

pasHooOpasun Kputepues 3ananns 18 ckazano Ha caiire ®UITU [16].
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Cojep:xanne KpuTepus oueHUBaHuA 3aaanus Nel9 bausl

BepHo monydensl Bce mepeunciaeHHbie (CM. Kputepuii Ha 1 6amn) pe3yiib- 4
TaThI

BepHo nony4yeHsl TpU U3 NEPEYUCIEHHBIX (CM. KpuTepuid Ha 1 Oamr) pe- 3
3yJIbTAaTOB

BepHo momydeHsl ABa W3 MEpEYUCICHHBIX (CM. KpuTepuid Ha 1 Gamr) pe- 2
3yJIbTAaTOB

BepHo nosrydeH oauH U3 CIeIyIOUUX pe3yIbTaToB: 1

— 000CHOBaHHOE PEIICHUE MMyHKTA «;

— 000CHOBaHHOE PEIIICHUE MYHKTA O,

— UCKOMasi OIICHKA B ITYHKTE 86;

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

Pemenue He COOTBCTCTBYCT HHU OJHOMY H3 KPUTCPHUCB, IICPCUHNCIICHHBIX 0
BBIIIIC

Maxcumanvrnoviu 6aun 4

6. JIuteparypa, pekomeHnayeMasi 1Jisl HOATOTOBKHU K IK3aMeHY

1. EI'D>-2024. Smenko U.B. (pen.). Maremaruka. [IpodunbHblii ypOBEHb.
TumnoBble SK3aMEHAMOHHbIE BapuaHThl: 36 BapuanToB. — M.: M3gaTenscTBO
«HarnnonansHoe o0pazoBanue», 2024. — 223 c.

2. EI'D2-2023. Smenxo WM.B. (pen.). Martematuka. [IpodunbsHblii ypoBeHb.
TumnoBble SK3aMeHAMOHHbIE BapuaHThl: 36 BapuanToB. — M.: M3marenbcTBO
«HamnmonansHoe 0O0pazoBanue», 2023. — 224 c.

3. Cemenos, A.B. Maremaruka. [Ipodunbnbiii ypoBenb. Enunebiit rocynap-
CTBEHHBIN 3K3aMeH. [ 0TOBUMCS K UTOTOBOM aTTecTanuu: [yueoHoe nocooue] / A.B.
CemenoB, A.C. Tpenanun, 1U.B. Amenko, 1.P. Beiconkuit, JI.A. Tutosa; nox pen.
N.B. Smenko. — M.: MOCKOBCKHII IIEHTP HEMPEPHIBHOTO MAaTeMaTUYECKOro oOpa-
3oBaHms, 2022. — 208 c.

4. Smenko, N.B. EI'D ®UIIN 2022. Marematuka. [IpodunbHbIii ypOBEHb.
TumnoBple BapHaHTHl AK3aMEHAIIMOHHBIX 3aJaHuil. 36 BapuaHTOB 3aaaHuil. [lo-
IpOoOHBIN pa3dop BhIMOJNHEHUS 3afaHuii omHoro Bapuwanta / W.B. fmenko, O.A.
Boponuaruna, M.A. BomukeBuy; noxn pen. M.B. fAmenko. — M.: M3narenbcTBo
«Ox3ameny, 2022. — 160 c.

5. EI'D2022. Maremaruka. [Ipodunsusrit ypoBens. 14 BapuantoB. Tumnosbie
BapUaHTHI IK3aMEHAITMOHHBIX 3a/1aHnii oT pa3padoTunukoB EI'D / 1.B. Amenko, M.A.
BomukeBuy, O.A. Boponuaruna, 1.P. Beicotkuii, P.K. I'opaun, I1.B. Ceménosn, O.H.
Kocyxun, J[.A. ®énoposbix, A.U. Cy3nanbiies, A.P. Ps3anoBckuii, B.A. CMupHOB,
A.C. Tpenanmun, A.B. XauarypsH, C.A. llecrakos, /1.3. IlInons; nox pex. M.B.
SAmenxo. — M.: U3narensctBo «OKk3amen», 2022. — 71 c. (Cepusa «EI'D. Tectsl ot
Pa3paboOTYUKOBY).

6. AunreOpa u Havasia MmaTeMatudeckoro aHaiausa. 10-11 kmaccel. ba3oBslitl u
yTIyOJICHHBIN YPOBHU. YUeOHUK JJia 001eoOpa3oBaTeabHbIX opranuzamnuii / 111.A.
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