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1. O0mue moJ10KeHUs

OcHOBHas 11€J1b BCTYIUTEIBHOIO UCIBITAHUS — OLEHKA KaueCTBa MOATOTOBKU
HNOCTYNAIOIIMX 0 MaTEMATUKE U OINPEAENICHUE UHTEUIEKTYaIbHOTO, COLMAIBHOTO,
OOLIEKYJIBTYPHOTO U KOMMYHUKATUBHOT'O YPOBHS Pa3BUTHS JUUHOCTH AOUTYPUEHTA.

Ha sk3amene no mamemamuxe abumypuenm O0JHCEH NPOABUNL YMEHUSL:
1. YMeTh BBINOJIHATH BHIYUCICHUS U NPe00pa3oBaHuA.
1.1. BoimonsATe apudMeTHYECKHE ACHCTBUS, COYETass YCTHbIE HWIIMCHbMEHHBIE
MIPUEMBI; HAXOAUTHh 3HAYEHUSI KOPHS HATYpaJIbHOWCTENEHH, CTEIIEHN C PallMOHAIb-
HBIM TIOKa3aTtesieM, Jjorapudma.
1.2. Beruncnath 3Ha4eHHs] YUCIOBBIX M OYKBEHHBIX BBIPAXKECHHI, OCYIIECTBISS He-
00X0/IMMBIE TIOJICTAHOBKH M MPE0Opa30BaHMUS.
1.3. IIpoBOAUTE MO U3BECTHBIM (POPMYJIAM H MPaBUIIAM IPEOOPa30BaHUAOYKBEHHBIX
BBIPAKCHHM, BKJIIOYAIONIMX CTENEHU, PaJuKalibl, JOrapupMbl U TPUTOHOMETpHYE-
ckue PyHKIUH.
2. YMeThb pemiaTh YpaBHEHUS U HEPABEHCTBA.
2.1. PemaTp panmoHaIbHbIE, HPPALIMOHAIIBHBIE, I0KA3aTEIbHbIE, TPUTOHOMETPHUYE-
CKHUE U JIOTapU(PMUUECKHE YPABHEHUS, UX CUCTEMBI.
2.2. Pemath ypaBHEHUs, NPOCTEHIIME CHCTEMBl YPAaBHEHHH, HCIOJIb3YsSICBOMCTBA
(GyHKIMI U uX rpadMKOB; UCTIOIb30BATh AIANPUOIMKEHHOTO PEILICHUS YPABHEHUN U
HEPaBEHCTB rpapuueCcKUuMETO.
2.3. PemaTh panMoHaIbHbIE, MOKA3aTENbHBIE U JOTapu(pMUYECKHEHEPABEHCTBA, X
CUCTEMBI.
3. YMeTh BBINIOJIHATH AeHCTBHSA ¢ PyHKUMAMH.
3.1. OnpenensaTe 3HaYeHUE (PYHKUUMU TO 3HAYECHHMIO apryMEHTa MpU Pa3IudHbIX
cnocobax 3agaHus (YHKUHMH; ONUCHIBATH MO rpaduKy NOBEACHUE M CBOMCTBA
(GyHKUIMU, HAXOAUTH 10 rpaduky GyHKIMHA HauOoJblliee U HAUMEHbIIee 3HAUYCHHUS,
CTPOUTH TpaPUKU N3YYECHHBIX (DYHKIIHIA.
3.2. Belunciath Npou3BOJHbIE U IEPBOOOPA3HBIE ANEMEHTAPHBIX (PYHKIIHMA.
3.3. UccnenoBath B MpOCTEHIIMX clydasX (PYHKIIMM Ha MOHOTOHHOCTb, HAXOJHTH
HauOOJbIIIEE M HANMEHbIIIee 3HAYCHUS (PYHKIIUU.
4. YMeThb BBINOJHATH 1efiCTBUS ¢ TeOMETPUYECKUMH (PUTYpaMHU.
4.1. Pemath miiaHUMETPUYECKUE 3a]]a4l HA HAXOXKJEHUE T€OMETPUUYECKUX BEIUYUH
(1y1MH, YTIIOB, IJIOMIAACH).
4.2. Pemath mpocTeiine CTepeoOMETPUUYECKHUE 3aJladyl Ha HaXOXJACHHE Te€OMETpPHU-
YECKUX BEJIMYUH (JJIMH, YIJIOB, IUIOMAAeH, 00bEMOB); HUCIOJIb30BaTh MPHU PEIICHUN
CTEPEOMETPUYECKHUX 3a/a4 IJIaHUMETpUUeckue (HakTbl U METOJIbI.
5. YMeTh cTpOMTB M HCCIEA0BATH NPOCTEHIIINE MATEMAaTHYECKHE MOJCJIN.
5.1. MonenupoBath peaiabHble CUTyalluu Ha SI3bIKE alNreOphl, COCTaBIATh YPAaBHEHUS
M HEPaBEHCTBA MO YCJOBMIO 33/1a4l; UCCIEI0OBATh MOCTPOCHHBIE MOJIEIN C UCIOJb-
30BaHHEM ammapara ajareophl.
5.2. MoaenupoBath peanbHble CUTyallud Ha SI3bIKE T€OMETPUH, MCCIIEIO0BATH I0-
CTPOEHHBIE MOJENIH C UCIIOJIb30BAHUEM N€OMETPUUECKUX MOHATUN U TEOPEM, amlmna-
paTa anreOphbl; pelaTh NPaKTUYECKUe 3a4a4u, CBSI3aHHbIE C HAXO0XKICHUEM TeOMeT-
PUYECKUX BEJIHYHH.



5.3. IIpoBoauTh NOKa3aTeabHbIE PACCYXKICHUS IIPU PEIICHUH 3a]ad, OLCHUBATb
JIOTUYECKYIO IIPAaBUIILHOCTh PACCYKICHHUN, PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE
paccyKJIeHUsl.

6. YMerb MCI0JIB30BaTh NPUOOPETEHHbIC 3HAHUS U YMEHHUS B NPaAKTHYECKOM
AeATeTbHOCTH U IIOBCETHEBHOM KMU3HH.

6.1. AHaiM3upoBaTh pealbHbIE YNCIOBBIE JaHHbIE, NH(OPMALIUIO CTATUCTUYECKOTO
XapakTepa; OCYILIECTBIATh MPAKTHUECKHUE PacyeThl MO (GopMmyiiaM; MOJIb30BATHCS
OLICHKOW M MPUKUIKOMN MIPU IPAKTUUECKUX pacyeTax.

6.2. OnuceIBaTh C MOMOIIBI0 (DYHKIUN pa3IUYHbIC PEaIbHbIC 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU W HWHTEPIPETHPOBATh UX TpapuKW; U3BJIEKAThb MHPOPMAIUIO, TPE-
CTaBJICHHYIO B TaOnuIlax, Ha [uarpaMmmax, rpaduxax

6.3. PemaTte npukiagHbie 3a7ja4d, B TOM YHUCJIE COLMATIBHO YKOHOMUYECKOTO U (Pu-
3MYECKOr0 XapakTepa, Ha HauOOJIbILIME U HAUMEHbBIINE 3HAYEHUS, HA HAXOXKIECHUE
CKOPOCTH U YCKOPEHHSI.

2. Coneprxanue nNporpamMmbl
1. Aareopa.
1.1. Yucna, kopHu u cmeneHu.
1.1.1. Lensbie uncna.
1.1.2. Crenens ¢ HaTypaJIbHBIM MOKA3aTEIEM.
1.1.3. Apobu, npoueHThI, pallMOHAIbHBIE YHCIIA.
1.1.4. Crenens ¢ nensbIM NOKa3aTeNEM.
1.1.5. Kopens crenenu N > 1 1 ero cBoMcCTBA.
1.1.6. Crenens ¢ paMOHAIBHBIM MOKA3aTEJIEM U €€ CBOMCTBA.
1.1.7. CBoiicTBa CTENEHU C IEUCTBUTEIBHBIM ITIOKA3aTEIIEM.
1.2. Ocnosvl mpuconomempuu.
1.2.1. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC TPOU3BOJIBLHOIO YIJIA.
1.2.2. Panguannas mepa yria.
1.2.3. CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YKCIa.
1.2.4. OcHOBHBIE TPUTOHOMETPUUECKNE TOKIECCTBRA.
1.2.5. ®opmyabl NpUBEAEHUS.
1.2.6. CuHyc, KOCHHYC U TAHT€HC CYMMBbI M pPa3HOCTH ABYX YIJIOB.
1.2.7. CuHyC 1 KOCUHYC IBOMHOIO yrJja.
1.3. Jloeapughmur.
1.3.1. Jlorapudm yucna.
1.3.2. Jlorapudm npousBeeHUsl, 4aCTHOTO, CTETICHHU.
1.3.3. JlecATUYHBINA U HATYypaJbHBIN JIOrapu(Mbl, YUCIIO e.
1.4. Ilpeobpazosanus evipadiceHuil.
1.4.1. IIpeoOpa3zoBaHust BIpaKEHUH, BKIIOYAIOIINUX apUPMETHIECKUE OTIEPALIUH.
1.4.2. IlpeoOpa3oBaHusi BRIpAKEHUHN, BKIFOYAIONTUX OMEPAIUI0 BO3BEACHHUS B CTE-
MICHb.
1.4.3. [IpeoOpazoBanusi BRIpaKEHUH, BKIIOUAIOIMUX KOPHU HATYPAIbHON CTEIIEHH.
1.4.4. IlpeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUI.
1.4.5. TIpeoOpa3zoBaHue BbIpaKEHUH, BKIIOYAIOIINX OMEPAIHIO IOTapU(PMUPOBAHUSI.
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1.4.6. Monynb (abcosroTHasE BEJIMYMHA) YHCTIA.

2. YpaBHeHHsI U HEPAaBEHCTBA.

2.1. Ypaseuenus.

2.1.1. KBaapaTHbie ypaBHEHUA.

2.1.2. PauluoHaJIbHBIE ypaBHEHUA.

2.1.3. UppanmoHaibHbI€ YPAaBHECHMUS.

2.1.4. TpUroHOMETPUUYECKUE YPABHEHHUS.

2.1.5. Tloka3zaTenbHbIEC YpPaBHCHHSI.

2.1.6. Jlorapupmudeckue ypaBHEHHUS.

2.1.7. PaBHOCWJIBHOCTBh YPABHEHUM, CUCTEM YPABHEHUMU.

2.1.8. IIpocrenimme cucTeMbl ypaBHEHHUN C IBYMsI HEU3BECTHBIMH.

2.1.9. OcHOBHbIE NPUEMBI PELIEHUSI CUCTEM YpPaBHEHHWIA: MOACTAHOBKA, ajiredpau-
YECKOE CII0KEHUE, BBEJICHNE HOBBIX NTEPEMEHHBIX.

2.1.10. Ucnionb3oBanue CBOMCTB U IrpadukoB GyHKIHIA MPU PEIICHUN YPaBHEHUH.
2.1.11. N3o0pakeHue Ha KOOPJAMHATHON IUIOCKOCTH MHOXKECTBA PEILIEHUN ypaBHeE-
HUH C IBYMsI IEPEMEHHBIMU U UX CHCTEM.

2.1.12. IlpumeHeHne MaTEMaTUYECKUX METOJIOB JUIsl PELICHUS COAECPKATEIbHBIX
3a/lay M3 pa3IMYHBbIX 00JacTe Hayku W TMpakTuku. MHTepnperanus pesysbTarta,
YUET peasIbHbIX OTPAHUYCHHUI.

2.2. Hepasencmaa.

2.2.1. KBagpaTHble HEpABEHCTBA.

2.2.2. PaunoHaIbHBIE HEPABEHCTBA.

2.2.3. Iloka3zarebHbIE HEPABEHCTRBA.

2.2.4. JlorapudmMudeckre HepaBEHCTBA.

2.2.5. CucTemMbl IMHENHBIX HEPABEHCTB.

2.2.6. CucteMbl HEPABEHCTB C OJHOM MTEPEMEHHOM.

2.2.7. PaBHOCWJIBHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB.

2.2.8. Ucnionb3oBaHne CBOWCTB U rpauKOB (QYHKIIHI MPU PEIICHUHA HEPABEHCTB.
2.2.9. MeTroa UHTEPBAJIOB.

2.2.10. NU3oOpakeHne Ha KOOPJAMHATHOM TIJIOCKOCTH MHOYKECTBA PEIICHUN Hepa-
BEHCTB C JIBYMs IEPEMEHHBIMU U UX CUCTEM.

3. ®yHKIHUMN.

3.1. Onpeoenenue u epagpux ynkyuu.

3.1.1. ®yHkuus, o0aacTh onpeaeneHus GyHKIUU.

3.1.2. MHO€eCTBO 3HaU€HUI (PYHKIUU.

3.1.3. I'padpuk bynkuu. [Ipumepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEN B pealibHbIX
npoleccax U sIBJICHUSX.

3.1.4. O6parnas ¢ynkuus. ['padux oOpaTHON QyHKIMY.

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

3.2. Dnemenmapnoe ucciedosarue QyHKyuil.

3.2.1. MonoTtoHHOCTb (yHKIMU. [I[poMexxkyTKH BO3pacTaHUsl U YOBIBAHUS.

3.2.2. YETHOCTH ¥ HEYETHOCTH QYHKIUH.

3.2.3. IlepuoanyHOCTh (HYyHKIUU.



3.2.4. OrpaHUYCHHOCTh (PYHKIIHMH.

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

3.2.6. HauGoupiiee 1 HauMeHblIlee 3HaueHUs] QyHKITUH.

3.3. OcHosHble Inemenmaphbie QYHKYUU.

3.3.1. Jluneitnasa pynkuus, e€ rpadux.

3.3.2. ®OyHKIMA, ONKCHIBaIONIasi OOpaTHYIO MPONOPLUHUOHATBHYIO 3aBUCUMOCTD, €&
rpaduxk.

3.3.3. KBagparnunas ¢pyskmnus, e€ rpadux.

3.3.4. Crenennas GyHKIUS ¢ HATypaTbHBIM TOKa3aresneM, e€ rpaduxk.

3.3.5. Tpuronomerpuueckue QyHKINU, UX TpaUKH.

3.3.6. Iloka3zatenbHas QyHKIUSA, €€ rpaduK.

3.3.7. Jlorapudmuueckas QyHkuusi, e€ rpadux.

4. HayaJjia MaTeMaTH4€eCKOI0 aHAJIN3A.

4.1. I[lpouszsoouas.

4.1.1. Ilonarue o npou3BOHON (PyHKIINU, TEOMETPUUECKUI CMBICI IPOU3BOIHOM.
4.1.2. ®u3nyeckuili CMBICI NPOU3BOJHOM, HAaXOXKJIECHUE CKOPOCTH JUIs IpOIEcca,
3aJ1aHHOTO (POPMYJIIOH W TPaPUKOM.

4.1.3. YpaBHeHuUe KacaTelIbHOU K rpaduKky GyHKIIUU.

4.1.4. IIpon3BogHBIE CYMMBI, Pa3HOCTH, IPOU3BEIAECHUS, YACTHOTO.

4.1.5. IIpon3BOHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIUH.

4.1.6. Bropas npousBoaHas u €€ PU3NYECKUI CMBICI.

4.2. Uccneoosanue ¢ynxyutl.

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

4.2.2. Ilpumepsl UCIIONB30BAHUS MPOU3BOAHOM I HAXOXKICHUSI HAWIYYILIETO pe-
HIEHUS B IPUKIIAAHBIX, B TOM YUCJIE COUUATBbHO-2KOHOMUYECKHX, 3a/1ayax.

4.3. I[lepsoobpasuas u unmezpai.

4.3.1. IlepBooOpa3HbIe AIEeMEHTAPHBIX PYHKITUH.

4.3.2. [lpumMepsl MpuMEHEHUs UHTETpaia B (U3UKE U TECOMETPUHU.

5. I'eomeTpus.

5.1. IInanumempus.

5.1.1. TpeyroJibHUK.

5.1.2. Ilapannenorpamm, NpMOYTOJIbHUK, pOMO, KBaJIparT.

5.1.3. Tpaneuus.

5.1.4. OKkpy>KHOCTB U KPYT.

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

5.1.6. MHOroyronsHuk. CymMMa yriioB BEIITYKJIOTO MHOTOYTOJIbHUKA.

5.1.7. IlpaBunpHBIE MHOTOYTOJIBHUKHK. BrMcaHHas OKpPYKHOCTb M ONMCAHHAas OK-
PYKHOCTb IPaBUJIBHOTO MHOTOYT'OJIbHUKA.

5.2. llpsimbie u naockocmu 8 npocmparncmee.

5.2.1. Ilepecekaromuecsi, napajuleIbHbIE U CKPELIUBAIOIINECS MPSMBIE; NTEPIEHIN-
KYJISIPHOCTb MPSMBIX.

5.2.2. ITapannenbHOCTh NPSIMOM U TUIOCKOCTH, IPU3HAKHU U CBOWCTBA.



5.2.3. [TapamnenbHOCTh TJIOCKOCTEN, MPU3HAKKA U CBOMCTRBA.

5.2.4. IlepneHIUKYIJISIPHOCTh MPSAMOW M TUIOCKOCTH, NMPU3HAKU U CBOWCTBA; MEp-
NEHUKYJIIP U HaKJIOHHAS; TeOpeEMa O TPEX MEPIEHIUKYJIIAPAX.

5.2.5. IlepnieHAUKYJISIPHOCTD IIOCKOCTEN, MPU3HAKUA U CBOMCTRBA.

5.2.6. IlapamnenbHoe IpoekTUpOBaHKE. M300pakeHne MpoCTPaHCTBEHHBIX (DUTYD.
5.3. Mnoeoepannuxu.

5.3.1. Ilpusma, e€ ocHoBaHHs, OOKOBBIE pEOpa, BHICOTA, OOKOBAsl MOBEPXHOCTD;
npsiMas Mpu3Ma; MpaBUIIbHAS [IPU3MA.

5.3.2. llapamnenenunen; Ky0; cHMMETpud B KyOe, B TapaJlICICTIUIIC/IE.

5.3.3. I[lupamuna, €€ ocHoBaHUEe, OOKOBBIE PEOpa, BHICOTA, OOKOBAsI MIOBEPXHOCTH;
TpEeyroyibHasi MUPAMK/IA; IPABUIIbHAS TUPAMUJA.

5.3.4. Ceuenus Ky0a, IpU3Mbl, MTUPAMU/IBI.

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

5.4. Tena u nosepxnocmu 8paujeHusl.

5.4.1. Hunmunap. OcHOoBaHuE, BbICOTa, OOKOBasi MOBEPXHOCTh, OOpasyrouias, pas-
BEPTKA.

5.4.2. Konyc. OcHoBaHue, BbICOTA, OOKOBasi IOBEPXHOCTh, 00pa3yrolas, pa3BEPTKA.
5.4.3. lllap u cdepa, X ceueHus.

5.5. U3mepenue ceomempuueckux 6euyuH.

5.5.1. BennuuHa yria, rpajycHast Mepa yria, COOTBETCTBUE MEXKIY BEITUUYUHON yria
Y JUTMHOM AYTH OKPYXHOCTH.

5.5.2. Yron Mexnay npsiMbIMU B IPOCTPAHCTBE, YTOJI MEXKAY MPSIMOUN U IIIIOCKOCTHIO,
YTOJ MEXY TUIOCKOCTSAMH.

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

5.5.4. PaccTostHrE OT TOYKH 10 MPSAMO#, OT TOUYKHU J0 INIOCKOCTH; PACCTOSIHUE MEXKITY
napauieIbHbIMH U CKPEUIMBAIOIIMMHUCS MPSAMBIMHU; PACCTOSHHE MEXKIY IMapaj-
JIEIBHBIMU MJIOCKOCTSAMM.

5.5.5. IImomaap TpeyroibHUKA, MAPAILICIOrpaMMa, TPAEUUH, KPyTa, CEKTOPA.
5.5.6. IInomaap MoBepXHOCTH KOHYCA, IIUIIUH]IPA, CHEPHI.

5.5.7. O6BéM KkyOa, IPSMOYTOJILHOTO TMapajuieNenuIea, TUPaMHuIbl, TPU3MBI, I1-
JUMHJIpa, KOHYyca, 11apa.

5.6. Koopounamol u éexmopul.

5.6.1. KoopauHatsel Ha mpsAMOM, JEKAPTOBBI KOOPAMHATHI HA TUIOCKOCTUU B MPO-
CTPAHCTBE.

5.6.2. ®opmyna pacCTOSIHUSA MEXKIY JBYMsI TOUKaAMU; YpaBHEHHUE CEPHI.

5.6.3. Bekrop, Moaynp BEKTOpa, PaBEHCTBO BEKTOPOB; CI0KEHHUEBEKTOPOB M YM-
HOKEHHE BEKTOpa Ha YHCIIO.

5.6.4. KonnuHeapHble BEKTOpHL. PaznojkeHne BEKTOpa MO JBYMHEKOJUIMHEAPHBIM
BEKTOpaM.

5.6.5. Kommnanapusie BeKTOpbI. Pasznoskenne mo TpéM HEKOMIUTAHAPHBIM BEKTOpaM.
5.6.6. KoopauHatbl BEKTOpa; CKaJlIpHOE MPOU3BEACHHUE BEKTOPOB; YTOJIMEXKIY
BEKTOPAMHU.

6. DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUMBEPOSAITHOCTEI .



6.1. Dnemenmvi KOMOUHAMOPUKU.

6.1.1. IToouepeaHbIN U OTHOBPEMEHHBIN BHIOOD.

6.1.2. ®opmyibl yncaa coueTaHui U epectaHoBok. bunoMm HeroToHa.

6.2. dnemenmsl CMamucCmuxu.

6.2.1. TabnuuHoe U rpadguyecKoe MpeCTaBICHUE TaHHBIX.

6.2.2. UucnoBble XapaKTEPUCTUKH PSIIOB TaHHBIX.

6.3. Dnemenmovl meopuu 6eposmHOCHeEN.

6.3.1. BeposiTHOCTH COOBITHIA.

6.3.2. IlpuMepsl UCHIOIB30BAHUSI BEPOATHOCTEH M CTATUCTUKU MPHUPEHICHUH IPH-
KJIQTHBIX 33]1a4.

3. CTpykTypa 3K3aMeHa

Crpykrypa Ouiera mo MaTeMaTHKE COOTBETCTBYET CTPYKType BapuaHTa
KM (KOHTpOIBHO-U3MEPUTENBHBIX MAaTEPUATIOB) €IUHOTO TOCYJAapPCTBEHHOIO K-
3aMeHa. DK3aMEHalMOHHAs paboTa Mo COJEP>KaHUI0, YPOBHIO CII0)KHOCTH U OLICHU-
BAHUIO MOJIHOCTBIO COOTBETCTBYET NMpoduiibHOMY ypoBHI0 EI'D o maTemaruxke.

OK3aMeHalMOHHas paboTa COCTOUT U3 JBYX 4YacTel, BKIOYaromux B ce0s 19
3aganuil. Yacts 1 cocrout u3 8 3amaHuil 0a30BOro ypoBHS CIOKHOCTH C KPAaTKUM
oTBETOM. HacTh 2 coaepKUT 4 3a/1aHKs MOBBIIIEHHOTO YPOBHSI CIIOKHOCTH C KpaT-
KM OTBETOM U 7 3aJaHUil MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CII0)KHOCTH C pa3-
BEPHYTBHIM OTBETOM.

OtBeTnl K 3aganusiM 1-12 3anuceIBatoTCs B BUJIE 1IETIOTO YKCIA WIIM KOHEY-
HOI necsatuuHoi 1poou. Hampumep, Ne 6: — 0,8; Nel12: 22.

[Tpu Beimonuenun 3aganmii 13-19 tpeOyercs 3amucaTh NMoJHOE pelieHUue U
OTBeT.

[Ipy BBINOJIHEHUHU 3aJaHUM MOKHO I0JIb30BAaThCS YEPHOBUKOM HA BBIIAHHOM
Oymare ¢ medaTbl0 YHHUBEPCUTETa, KOTOPBIM B KOHIE 3K3aMeHa JI0JKEH OBbITh CIaH
BMECTE C YUCTOBHKOM YJIEHAM HK3aMEHALMOHHOW KOMHCCHHM. 3allUCU B YEPHOBHUKE
HE YUUTHIBAIOTCA TP OLIEHUBAHUH PAOOTHI.

Hwxe na”o comepxaHue Kaxxaoro 3agaHusl.

3amanue Nel —mpocreiiliie TEKCTOBbIE 33Ja4yd (BBIYMCICHUS, MPOLICHTHI,
OKPYTJIEHUSI C HEOCTATKOM U U30BITKOM).

3ananmne Ne2 — yrteHue rpaukoB U Auarpamm (ONpeeseHne Uiu BhIUUCe-
HUE BEJIMYMH 10 TpaduKy WK JUarpaMme).

3amanue Ne3 — kBajgpaTHas pemiéTka, KOOpAWHATHAS IUIOCKOCTh (MHOTO-
YTrOJIbHUKU UM KPYT: BBIYMCIICHUE JIJIMH, BEJIMYUH YTJIOB, TUIOMIAIEH).

3ananme Ne4 — Hayana TEOpUU BEPOATHOCTEHN (KJIACCHUUYECKOE OIpE/esIeHUe
BEPOSITHOCTU, TEOPEMBI O BEPOSITHOCTSIX COOBITU).

3ananmne NeS — mpocteiime ypaBHeHHS (JTUHEHHBIE, KBaJpaTHbIE, KyOude-
CKHe, MOKa3aTellbHbIe, JorapuMuyecKrue, TPUrOHOMETPUUECKHE).

3amanue Ne6 — mimaHuMeTpus (TpEeyroJIbHUKH, MapalijIeiorpaMMBbl, Tpaneluuu,
LEHTpaJIbHbIE W BIIMCAHHBIE YIJIBI, KacaTellbHAas, XOpAa, CEKyllas, BIHCAaHHbIE U
ONMCAaHHbIE OKPYKHOCTH).



3amanue Ne7 — npou3BoHas U epBooOpasHas ((HU3NUECKU U TeOMeTpHYe-
CKU CMBICJI IPOM3BOAHOM, IPUMEHEHNE MPOU3BOIHOM K UCCIIEAOBAHNUIO (QYHKIUH.
epBOOOpAa3HEBIEL).

3aganue Ne8 —crepeomerpust (kyO, mapajuiesenuiesa, COCTaBHbIE MHOIO-
I'PaHHMKY, NpU3Ma, NUpaMuAa, UUIUHAP, KOHYC, IIAp, IUIOIIAJA IOBEPXHOCTEH,
00BEMBI).

3apanme Ne9 —Bpruncnenus u npeodpa3zoBaHus (IPeoOpPa30BaHUS YUCIOBBIX U
OYKBEHHBIX BBIPQXXCHUN — PAIlMOHANBHBIX M HUPPAIMOHANBHBIX, TPOOHBIX, CTEIICH-
HBIX, JIOTAPU(PMUIECKIX, TPUTOHOMETPUUIECKUX ).

3aganme Nel() —3amava ¢ TpHUKIAAHBIM cozaepkaHueM ((PpyHKIMOHATIHHBIC
3aBHCHUMOCTH BEJIMYWH, U3MEHEHUE 3HAYCHUs (QYHKIUHM MPU WU3MEHEHUU 3HAYCHUS
apryMeHTa).

3amanue Nell —tekcrtoBasi 3ajada(3aayd Ha MPOIEHTHI, CIUIaBbI, CMECH,
pacTBOPBI, IBIKEHHE, padoTy).

3aganue Nel2 —skcTpemMyMbl, HauOOJIblIIEE U HaUMEHbIIIEEe 3HaUeHUuE (QyHK-
nuii(uccnenoBanue GyHKIMM ¢ TOMOUIBIO TPOU3BOIHBIX).

3aganue Nel3 — TpuroHomeTpuyeckoe, JorapuMUIECKOe WU MOKa3aTelNb-
HO€ YpaBHEHUE.

3aganue Nel4 — crepeoMerpuueckas 3a/1aua, OHa pa3ziesieHa Ha yHKThIa U 0.

3amanue Nel5 — 3T0 HEPaBEHCTBO — APOOHO-pAIIMOHANBHOE, JIorapupMuye-
CKO€ WJIH MMOKa3aTeIbHOE.

3apanue Nel6 — 510 nmanHuMeTpruyeckas 3aj1ada. B myHKTea HyKHO 10Ka3aTh
reOMETPUYECKUN (PaKT, B MYHKTE 6 — HAUTH (BBIUMCIUTH) TEOMETPUUECKYIO BEIIH-
YUHY.

3aganme Nel7 — 3T0 TeKCTOBas 3a71a4a C SKOHOMUYECKUM COACPHKAHUEM.

3aganme Nel8 — 510 ypaBHEHHE, HEPABEHCTBO WJIM UX CHUCTEMBI C MMapameT-
poMm.

3aa4yu ¢ mapamMeTpoM JI0IyCKarT BeCbMa pa3HOOOpa3HbIe CIIOCOObI PEeLICHUS.
Haubonee pacnpocTpaHeHHBIMU U3 HUX SBIISIOTCS:

— YHUCTO alre0pandeckuil cCnocod peeHus;

— CII0CO0 pellIeHrs, OCHOBaHHbI Ha MOCTPOEHUH U HMCCIEAOBAHUU T€OMET-
PHUYECKON MOJIEJIN JaHHOU 3a]1a4H;

— (PyHKIMOHAIBHBIA CIIOCOO, B KOTOPOM MOTYT OBITh M ajreOpandeckue, u
reOMETPUYECKUE MOMEHTBI, HO 0a30BbIM SBISIETCS HCCIEAOBaHUE HEKOTOPOMH
GyHKUHUU.

3avacTyro (HO JaJieko He Bcerja) rpaduueckuit MeToa 0oJiee SICHO BEIET K
nenu. Kpome TOro, B KOHKPETHOM TEKCTE PEUIEHUS! BIOJHE MOTYT BCTpPEYaThCs
AIIEMEHTBI KaKJI0TO U3 TPEX MEPEUUCICHHBIX CIIOCOOO0B.

3amanue Nel9 coxmepkarenbHO MPOBEPSET B MEPBYIO OYEpEb HE YPOBEHD
MaTeMaTUu4ecKou (IIKOJIBbHOM) 00pa30BaHHOCTH, @ YPOBEHb MATEMATHIECKOUN KYJIb-
Typbl. DOPMUPOBAHUS KYJIbTYphl IPOUCXOIUT Ha MPOTSKEHUHU BCEX JIET O0yUeHUs
(1 He ToNbKO B IKoJe). Jns pemieHus 3ToW 3a7aud HUKAKUX (PAKTOB U3 TEOPHUH
yuces TuIa TeopeMsl Buiibcona, uncen Mepcenna, manou teopemsl depma, Teopun
CpPaBHEHUU W T.N. JUIA PEIICHUs THX 3a1aHuil He Tpedyetcs. ToT, KTo 3TH (QaKTh
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3HAET, pa3yMeercs, MOXET UX MCMOJb30BaTh, HO NMpPHU PEIIEHWU BCETJa MOXKHO
000UTHUCH U O€3 HUX.
VYcnosus 3aganus Nel9 pa3outs Ha myHKTHI. [1o cymiecTBy, 3a1aua pa3oura Ha
psAa moj3anay (YacTHBIX CIIy4aeB), MOCIEAOBATENIbHO pellas KOTOpbIe MOXKHO B
UTOTE CIIPABUTHCS C CUTYAIUEH B IIEJIOM.
CrnpaBo4HbIe MaTepUabl COIEPKAT TPUTOHOMETPUYECKUE (DOPMYJIBI:
sin®a + cos?a=1
sin2a = 2sina - cosa
cos2a = cos’a — sin’a
sin(a + f) = sina - cospB + cosa - sinfs
cos(a + B) = cosa - cosf — sina - sinf
[Ipy BBINOTHEHWH 3aJaHUN MOYKHO IOJIb30BATHCS YEPHOBUKOM. 3alUCH B
YEPHOBHUKE, a TAKKE B TEKCTE OMJIeTa HE YUUTHIBAIOTCS MPU OIICHUBAHUU PAOOTHI.
Ha BhITIOJIHEHNE 9K3aMEHAIMOHHOM paboThl OTBOAUTCS 3 yaca 55 munyT (235
MUHYT).

4. lonmotHUTEILHBIE MATEPHAJIBI U 000Py/10BaHHUE
[Ipy BBITTOTHEHNH 3aJaHUH Pa3pEIIaeTCs MOJIb30BATHCS JINHENKOM.
5. Kpurepum oneHkun

Pe3ynbTaThl BCTYMUTEILHOIO HUCHIBITAHUS MO0 MAaTEMAaTHUKE OIICHUBAIOTCS IO
100-6annpHOM 1mKajge. MUHUMAJIBHOE KOJWYECTBO OalIoB, MOATBEPXKIAAIOIICE yC-
NEUIHOE MPOXO0XKICHUE BCTYNUTEIBHOIO UCIBITAHUS IO MATEMATHKE, COOTBETCTBY-
€T MUHHMaJIbHOMY KoJindecTBY OammoB EI'D, ycranoBienHomMy MuHHCTEPCTBOM
cenbeKoro xo3sancTea Poccuiickont denepannu.

[IpaBWIIBHOCTh pEIICHHS 3aJaHUl CHayajla OIICHUBAECTCS MMEePBUYHBIMU
oasamu. [IpaBuibHOE penieHne Kaxaoro u3 3aganuii 1-12 onenuBaercs 1 6amiom.
Kaxxnoe u3 3aganuii 1-12 cuntaercs BIOJIHEHHBIM BEPHO, €CJIH 9K3aMEHYEMBbIH Jajl
MPaBWJIbHBIM OTBET B BHUJE LIEJIOTO YKCJIA WM KOHEYHOU AecsATUYHOM npoou. He-
MpaBUJIBHBIN OTBET 3aanuid 1-12 ouenuBaercs 0 0amios.

Pemenus 3aganuii ¢ pa3BepHyThIM OTBETOM OlleHUBatOTCs OT 0 110 4 OaoB.
[TonHOE MpaBUIIBLHOE PEIICHUE KAKI0TO U3 3a1annii 13—15 ouenuBaetcs 2 6ainamu;
Ka)kJ10T0 M3 3aganui 16 m 17 — 3 Oamnamu;, kaxaoro ms 3amanuil 18 u 19 — 4 6ai-
Jamu.

MakcumanbHBIA YUCIIO IEPBUYHBIX OAJITIOB 3a BCIO paboTy — 32.

3aTeM cyMMa MEepPBUYHBIX 0ajUIOB 3a BCIO Pa0OTy MEPEBOJIUTCS B UTOTOBYIO
orieHky 1o 100-6amipHOM cucTteMe B cooTBeTcTBHM ¢ [Ipmnoxenuem 2 k Pacmopsi-
»enuro Pocoopramzopa Ne575-10 ot 11.04.2019.
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Tabnuua — IlepeBos cyMMBbI IEPBUYHBIX 0aJIOB 32 BCIO SK3aMEHALIMOHHYIO padoTy
B MTOTOBYIO Oo1leHKY 110 100-6a)TbHOM cucTeme

[lepBuuHBIe OasLIbI

HTtoroBrie OB

[TepBuunbIie OasuIbI

HToroBbie Oamibl

0 0 17 76
1 5 18 /8
2 9 19 80
3 14 20 82
4 18 21 84
S 23 22 86
6 27 23 88
/ 33 24 90
8 39 25 92
9 45 26 94
10 50 27 96
11 56 28 98
12 62 29 99
13 68 30 100
14 70 31 100
15 72 32 100
16 74

[IpenBapuTenbHO OTMETUM CHEIUaIbHbIE CiTy4yau noaydenus 0 0asios.
OO0muii kpurepuii moaydenuss 0 6asioB 3a 3amanusi 13-19 nake npu
(opMaibHO MPAaBUJIBLHOM O0TBETE — 3TO UCIOJIb30BaHHE NP PellIeHUN Clelu-
(puyeckux 3HakoB onepaumi, QyHKIUN, CKOOOK M3 A3BIKOB MPOrpaMMHUPOBa-
HHSI BMECTO 00bIYHbIX 3HAKOB INKOJbHOH MaTeMaTHKH!
3ananus 14 u 16 ouenuBarorcsa (0 6aaaamMu, ecjid NMPU pelIeHUH HET TO-
CTPOEHUSI COOTBETCTBYIOIIMX YCJIOBHI0 reoMeTpuuYecKux (puryp ¢ ob6o3Haue-
HUSIMHU UX 3JIEMEHTOB!
3ananne 18 ouenuBaercss (0 OGasiamMm, eciiM HET TeOMETPHUYECKOIr0 PH-
CYHKA NpHu BbIOOpPe cnocoda pemieHusi, 0CHOBAHHOTO HA MOCTPOEHUM U HCCJIe-
JOBAHMHU IreOMeTPHUYECKO MOo1e/IM TaHHOM 3a1auun!
Hwuxe nanbl kputepuu olleHUBaHus 3a1anuii 13-19 B nmepBUYHBIX Oasuiax.

Copnepxanue KpuTepus oueHUBaHuA 3aganus Nel3 basnnel
O060CHOBaHHO NOJTyYEHBI BEpHbIE OTBETHI B 00OMX MYHKTAX 2
O060CHOBaHHO TOJTyY€H BEPHBII OTBET B MMyHKTE d
NJIN
MOJTy4Y€HBbI HEBEPHbBIE OTBETHI M3-3a BBIYMCIUTEIBHON OMIMOKU, HO TIPU 3TOM 1
MMEETCs] BEpHas MOCIE0BATEIbHOCTh BCEX IIArOB PEIICHUs 000MX MyHK-

TOB: IIYHKTA @ U TyHKTA O
Pemenuie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUNCICHHBIX 0

BBIIIC
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Maxcumansnoni 6amn | 2
ConepkaHue KpuTepus OllcHUBaHUdA 3a1aHus Nel4 bannsl
Nwmeercst BepHOE J0Ka3aTENCTBO YTBEPXKACHUS MyHKTa @ U 0OOCHOBAaHHO 2
MOJIy4€H BEPHBIN OTBET B MYHKTE O
NmeeTcs BepHOE TOKA3aTEIBCTBO YTBEPKIACHHUS IIYHKTA a 1
N
000CHOBaHHO TIOJy4Y€H BEPHBIA OTBET B MYHKTE 6 C MCIOJIb30BAHUEM YT-
BEPKJICHMSI ITYHKTA d, IPU 9TOM MYHKT @ HE BHITIOJIHEH
Pelienne He COOTBETCTBYET HU OJHOMY M3 KPHUTEpPUEB, MEPEUUCICHHBIX 0
BBIIIIE
N
IIPU PEUICHUHU HET MMOCTPOEHUSI COOTBETCTBYIOIIMX YCIOBUIO 3aJaHUS I'€0-
METPUYECKUX PUTYpP C 0003HAYEHUSIMU UX DJIEMEHTOB
Maxcumanvruiii bann 2
Conep:kaHnue KpuTepus OllcHUBaHUdA 3a1aHus NelS bansl
OOGOCHOBAHHO TOJIYY€H BEPHBINA OTBET 2
OO00CHOBaHHO MOJTyY€H OTBET, OTIMYAIOIIUICS OT BEPHOI'O UCKIIOYEHUEM /
BKJIFOUEHUEM IPAHUYHBIX TOYEK
N 1
MOJIy4eH HEBEPHBIM OTBET M3-3a BHIYMCIHUTEIBbHON OMIMOKH, HO MPHU 3TOM
MMeEeTCs BepHas MOCJIeI0BATEIbHOCTh BCEX MIar0B PEIIECHUs
Pelienne He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHUEB, IEPEUNCICHHBIX 0
BEIIIIE
Maxcumanvhulii bann 2
Conep:kaHue KpuTepus oOllecHUBaHuA 3a1aHus Nel6 bansl
NMmeetcst BepHOE J0OKA3aTENbCTBO YTBEPKIAEHUS MyHKTa d U 0OOCHOBAHHO 3
MOJIy4eH BEPHBIA OTBET B MYHKTE O
OO0O0CHOBAHHO MOJIYYE€H BEPHBIN OTBET B IIYHKTE O 2
N
UMEEeTCsl BEPHOE J0Ka3aTeIbCTBO YTBEPXKACHHUS IMyHKTa @ U IPU 0OOCHO-
BaHHOM DEIIEHUH IyHKTa O TIOJy4YeH HEBEPHBIA OTBET U3-3a apudmernye-
CKOH OIHOKH
NmeeTcs BepHOE 10KA3aTEIbCTBO YTBEPKIACHHUS IYHKTA 4, 1
N
pu 000CHOBAaHHOM PEILICHUH IMyHKTa O MOJIy4eH HEBEPHBIN OTBET
13-3a apu(PMETHICCKON OITHUOKH,
N
000CHOBaHHO TOJIyYE€H BEPHBIA OTBET B MYyHKTE O C MCIOJIb30BAaHUEM YT-
BEPIKJEHUS MYHKTA @, IPU 3TOM IYHKT @ HE BHITIOJTHEH
Pelienne He COOTBETCTBYET HM OJHOMY W3 KPUTEPHUEB, MEPEUUCICHHBIX 0

BBIIIC
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NJIN
IIpHu pCHICHUN HCT IIOCTPOCHUA COOTBCTCTBYIOIIUX YCIIOBHIO 3adaHHA I'CO-
MCTPHYCCKHUX (1)I/II‘yp ¢ 0003HAYCHUSIMHU HX DJICMECHTOB

Maxcumanvrolii 6ain 3
Coaep:xxaHue KpuTepus oueHMBaHusA 3aanus Nel7 bauel
O60CHOBaHHO MOJTyY€H BEPHBIN OTBET 3
BepHo noctpoeHa matemaTudeckas MOJEIb, PEIICHHE CBEJACHO K HCClie-
JIOBAHUIO ATOM MOJIEH U MOTYUYEH Pe3yJIbTar: 9
— HEBEPHBI OTBET U3-3a BHIUYUCIUTEIBHON OMIHOKHY;
— BEpHBII OTBET, HO PENICHHE HEIOCTATOYHO OOOCHOBAHO
BepHo nocTtpoeHa matemaTH4ecKas MOJEIb, PEIICHHE CBEICHO K HCCIIE- 1
JOBAHUIO 3TOM MOJIENH, IPU 3TOM PEIICHHE MOXET ObITh HE 3aBEPLICHO
Pelenne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, IEPEUNCIEHHBIX 0
BBIIIIE
Maxcumanvruiii bann 3
Cojiep:kaHHe KPUTepPHsi OLeHKH 3axanus Nel§" bansl
OO00CHOBaHHO NOJIyY€H NPABUIIbHBIA OTBET 4
C nomoIIbI0 BEPHOTO PacCyXACHHS MOTYyYEHO MHOKECTBO 3HAUYECHHUN Ma- 3
pameTpa @, OTIMYAIOIIMECS OT UCKOMOT'O MHOKECTBA KOHEYHBIM YHCIIOM
TOYEK
C moMomuibl0 BEpHOTO PACCYKIEHUS MOJIYYEHbl BCE TPAHUYHBIE TOUKU UC- 2
KOMOTO MHO>KECTBA 3HAYEHUI a
BepHo mosrydyena xoTst Obl OflHa TpaHWYHAs TOYKAa MCKOMOI'O MHOXECTBa 1
3HAUCHUH A, HO HE BCE U3 HUX
Pemenne He COOTBETCTBYET HU OTHOMY M3 KPUTEPHEB, IPUBEIEHHBIX BBIIIE 0
niim
HET F€OMETPUYECKOT0 PUCYHKA MpHU BBIOOpE criocoba pelieHusl, OCHOBAH-
HOTO Ha MOCTPOEHUU U HUCCIENOBAHUM N€OMETPUYECKOW MOJENIH JTaHHON
3a/1a4u
Maxcumanvuwlii 6an 4
ConepkaHnue KpuTepus OlleHUBAHUA 3a1aHus Nel9 bamsl
BepHo nonydensl Bce nepeducieHnbe (CM. KpuTepuid Ha 1 6an) pe3yiib- 4
TaThI
BepHo mostydeHbl Tpu U3 TepeUYUCICHHBIX (CM. KpuTepuil Ha 1 Gamn) pe- 3
3yJIbTaTOB
BepHo momyyeHsl ABa U3 MEPEYUCICHHBIX (CM. KpuTepuid Ha 1 Gamr) pe- 2
3yJIbTaTOB
BepHo nmonydeH 0JiMH U3 CIEeAYIOIMMUX Pe3yJIbTATOB: 1

! Kputepnn KOHKDETHBIX 3aJaHWil JUIS 3aaHHs 18 MOTYT HECKOIBKO OTIHYATHCS OT JAHHOTO 37ech Kputepus. O

pa3Ho00Opa3uu KpuTepueB 3ananus 18 ckasano Ha caiite ®UITU[12].
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— 000CHOBaHHOE peIlIeHUE MYHKTad,

— 000CHOBaHHOE PEIICHUE yHKTA O,

— FCKOMasl OIICHKA B TIYHKTE 6;

— IPUMED B IMYHKTE 8, 00ECTICUNBAIONINN TOYHOCTh MPEIBIAYIICH OICHKH

Pemenue He COOTBCTCTBYCT HU OAHOMY M3 KPUTCPHUCB, INMCPCUMCIICHHBIX 0
BBIIIIC

Maxcumanvnwviu 6aun 4

6. JIHTepaTypa, peroMenayemasi 1Jisi NOATOTOBKU K IK3aMEHY

1. AnreGpa u Hauana maTemaTtuueckoro ananusa. 10-11 kmaccel. ba3zoBsiii u
yIayOJIEHHBINA YPOBHU. YUeOHUK JUisl 001eo0pa3zoBaTeabHbix opranu3anuii / 11LA.
Anumos, FO.M. Komsrun 10, M.B. Tkauésa [u ap.] — M.: UznatensctBo «IIpocBe-
menuey, 2020. — 463 c.

2. Aranacsan, JI.C. MaremaTtuka: anreOpa W Hayajla aHaju3a, [€OMETPHUS.
I'eomerpus: 10-11 xmaccel: yuyeOHMK A 0011€00pa30BaTENIbHBIX OpraHU3ALNNI:
6a30BbIil U yriuyonenssiit ypoau / JI.C. AranacsH, C.b. Kagomies, B.®. byty30B.
—7-e uznaHue, nepepaboranHoe u JnonoiaHeHHoe.— M.: M3narensctBo «llpocsemie-
Huey», 2019. — 256 c.

3. Taiikoa, L.U. EI'D mo maremarnke. OntuMansHbIi pesynbrar / U.U.
[aiikoBa; pea. U.Konaykosa. — M.: M3a-so BHV, 2015. — 305 c.

4. Jlopodees, I'.B. MaTemaruka a1t noctynaromux B By3sl / I'.B. Jlopodees,
M.K. Iloranos, H.X. Po3zoB. — M.: U3a-Bo Jlpoda, 2007. — 666 c.

5. EI'D 2019. Marematuka. [IpodunbHbIil ypOBEHB: THIIOBBIE dK3aMEHaIlU-
OHHbIE BapuaHThl: 36 BapuanToB / nox pexn. U.B. fAmenko. — M.: U3narenbcTBo
«HanmonansHoe o6pazoBanue», 2019. — 256 c.

6. EI'D 2020. Maremaruka. [Ipodunshsiii ypoens. 10 BapuanToB. Tumnossie
TECTOBBIC 3a7aHusi OT pazpadotunkoB EI'D / mox pen. N.B. Amenko. — M.: Uzna-
TEILCTBO «DK3amMeny», 2020. — 63 c.

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

8. Mypasun, I'.K. Anrebpa u Hauana matemaTudeckoro ananuza. 10 kiacc.
VYrinyoneunsit ypoens / I'.K. Mypasun, O.B. MypaBuna. — M.: U3garenbcTBO
JHPO®A, 2019. —322 c.

9. Mypasun, I'.K. Anrebpa u Hauana maTemaTudeckoro ananuza. 11 kiacc.
VYrinyoneunsii ypoens / I'.K. Mypasun, O.B. MypaBuna. — M.: U3garenbcTBO
JHPO®A, 2019. —322 c.

10. TToropenos, A.B. I'eomerpus. 10-11 knaccel. Yuebnuk / A.B. Tloropenos.
— M.: M3parensctBO «IIpocBemenue», 2018. — 175 c.

11. CkanaBu, M.1. CO0pHUK 3a/1a4 110 MAaTEMAaTHKE JIJIsl TOCTYMAIOIINX B BY3bI
/ M.W. Cxanasu, B.B. 3aiinies, H.K. Erepes; non o6meii pegakuueit M.1. Cxanau.
— M.: 1U3-Bo ACT, 2016. — 608 c.

12. Tkauyk, B.B. Maremaruka abutypuenry / B.B. Tkauyk. — M.: U3a-Bo
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MIHMO, 2017. —944 c.

13. ®I'bHY «®enepanbHblii HHCTUTYT MeIarorudyeckux uamepenui» / EI'9 /
Jlns mpeaAMeTHBIX KoMuccuil cyorektoB PO / Maremaruka: caiit. — M.: ®UIIN,
2021.

14. Yepkacon, O.FO. Marematuka. CripaBOYHHMK JIJIsi CTApIICKIACCHUKOB U
noctynawomux B By3bl. Kypc nmoaroroBkun k¥ I'MA, EI'D / O.FO. Yepkacos, A.l.
SAxymes; pen. H.I1. Kpacunckas. — M.: U3n-Bo ACT-IIpecc, 2016. — 464 c.

15. Illa6ynun, M.M. Marematuka: mocoOue i MOCTyTamux B By3sl / M .
[ITaGyHuH. — 7-¢ u3a., uctp. u gom. — M.: Jlaboparopus 3nanuii, 2016. — 744 c.

16. Amenko, U.B. EI'D 2018. Maremaruka. [IpodunsHbiii ypoBeHb. 36 Ba-
puanToB. TecroBsie 3aganus u 800 3aganwuii yvactu 2 / W.B. SAmenko, U.P. Bricon-
kuii, M.A. BomukeBuy; pen. U.B. Amenko. — M.: U3n-Bo «39k3amen», 2018. — 240 c.
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