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Hocmynarowuti 6bin0IHUT 3A0AHUE HEGEPHO, OONYCMUT
MHO20YUCTEHHBIE OUUDKY, HE GBINOAHUN 300GHUE 8 HOTHOM 0
obveme

3. Conep:xauue IPOrpaMMel BCTYNATEILHOTO HCNBITAHHSA

Pazoen «Apupmemura, anzebpa u Ha4AIQ ARATUIAN»

Tema 1. Yucna, kopru u cmenenu,

Hemsre umcna. Crenenp ¢ HaTypalbHBIM HoKazateaeM. JpoOH, NMpoLeEHTsI, palnuoHaibHBIC YHCIIA.
Crenens ¢ nensiM nokaszareneMm. Kopesb crenenn n > 1 u ero cBoiictsa. CTeleHb ¢ pallHOHATHHBIM
roKasareneM u e€ cpodcraa. CROMCTBA CTETICHH C JICHCTBHTENHHBIM TOKA3aTCIEM.

Tema 2. Ocroevt mpuzonomempuu.

Curyc, KOCHHYC, TAaHI'CHC, KOTAHICHC TIPOH3BONLHOTO yria. Pagpnanunas mepa yrma. CHHYC, KOCHHYC,
TaHIeHC W KOTaHreHc wmcena. OCHOBHBIE TPHTOHOMETPHUYCCKHE TOXKICCTBA. POPMYIBI IPHBEICHHUS.
Crnyc, KOCHHYC H TAHTSHC CYMMBI H Pa3HOCTH IBYX YIJIOB.

Tema 3. Tozapugmer.
Jlorapudm wmcna. Jlorapudm npowsBemcHHS, YacTHOTO, cremeHH. JlecsaTWUHBIH M HATypaIbHBIH
norapadMpl, YHCIO €.

Tema 4. Ilpeotpazosanus eviparceHuii.

Ilpeobpazosanus  BeIpakeHM#, BKMOYAOMMX apudMmerwdeckue omepanuu. [IpeoOpasopanus
BLIDAKCHMH, BKIIOYAIONIHX OIEpaldi0 BO3BEJEHHWS B creness. lIpeoGpasoBanus BBIpaKEHHH,
BKIFOYAIOINUX KOPHH HaTypanbHoH creneHH. [IpeoGpazoBanus TPUTOHOMETPHYECKHMX BBIPAKEHHH.
[Ipeobpasoparue BeIpakeruil, BKIIOYAIOMUX OHepaurio jJorapudmuposanus. Moxyne (abcoimoTHas
BENMYHHA) YHCTIA.

Tema 5. Ypagnenua.

Kpanparuele — ypaBHeHuA. Pamyonansuple  ypaBHEHHSA. VppanwosansHele  ypaBHEHMSL
Tpuronomerpuueckue ypagsuenus. Iloxazarensnsie ypaBHeHus. Jlorapudmuyeckde ypaBHCHHS.
PappocunbHOCTE ypasHeHwil, cucreM ypapraemuit. [Ipocteiimme cuCTeMbl ypaBHEHHH C JBYMS
HeuspeCcTHpIMH. OCHOBHBIC TPHEMBI PEICHHS CHCTEM YPABHEHMH: IIOICTAHOBKA, alrebpanyeckoe
CJIOKEHUE, BBEJCHUC HOBBIX TEpeMeBHLIX. Vcmoan3zopaHwe cBOMCTE M rpaukoB (yHKIMHA INpH
peniesuH ypasueHui. M3obpaxenue Ha KOOPAMHATHOH NOCKOCTH MHOXKECTBA PCIICHHUH YPaBHEHHH ¢
OBYMS ITEPEMEHHBIMH H WX cucteM. lipuMmencHme MareMaTH4YeCcKHX METOAOB IS PCIUCHES
COIEP’KAaTENbHBIX 3aJa9 W3 Pa3iWyHbIX o0NacTedl Hayku H npaxkTuxd. MuTepnperaums pesyinbTara,
YYET pealbHBIX OrPAHUYCHUH.

Tema 6. Hepasencmea.

Kpagpatuansie  HepaBeHCTBa. PalMOHAIBHBIE  HEpaBeHCTBA.  [loKasarefqpHBEIC  HEPaBEHCTBA.
Jlorapudmuaeckue nepasencTBa. CHCTeMBbl JHHEHHBIX HepaBeHCTB. CHCIEMBI HEPaBEHCTB C OJHOH
IIEpeMEHHOH. PaBHOCUNIBHOCTL HEPABEHCTB, CHCTEM HepaBeHCTB. Vcnonp30Banmue CBONCTB B IPapHKoB
GyHKI@ Npy peIneHNY HepaBeHCcTB. Metoa uHTepBanoB. Vzo0paxkenre Ha KOOPIMHATHOH IITOCKOCTH
MHOXKECTBA PEIUCHUH HEPABCHCTB ¢ BYMS [IEPEMEHHBIMU U UX CHCTEM.

Tema 7. @yaxuan

OyHKUHA, O0NacTh onpeaesieHus (yHkuuu, MuoxecTBo 3Hagenmit ¢ysxumu. I'padux dysxium.
Hpumeph! GYHKIHOHATHHEIX 3aBACHMOCTEH B peaiibHbIX npolieccax # gpieHusx. OOparHas QyHKIys.
I'padux obparsoft ¢yaxrmm. IlpeobpazoBanus rpadEKOB: napalIeIbHBIH NEpeHOC, CHMMETPHS
OTHOCHTENBHO OceH KoopauHatT. MOHOTOHHOCTE QyHKimH. IIpOMEKYTKH BO3pacTaHHS M yOBIBAHHL.
Yérrocte u BHeubtHOoCeTh QymKIumM. [lepuonwynocts ¢yskmun. OrpaHudeHHOCTH QYHKUIMH. TOYKH



3KCTpeMyMa (JIOKaNbHOTO MAaKCHMyMa W MuanMyMa) dyakiun. HaubGonpinee 1 HAHMEHBIIEE 3HAYCHES
$yuxuun. Juseiinas Gynkuud, e& rpadux. OyEKIHs, ONUCHBAIOMAs 0OPATHYIO IPOIOPIHOHATEHYIO
3aBHCHMOCTS, €€ rpaduk. Ksagparuusas ¢yrkuus, e€ rpadux. CreneHuas QYHKIUMA ¢ HATYPAIHHBIM
nokasareneM, e€ rpaduk. Tpuronomerpudeckue Gpyukuuu, ux rpaduxu. Ilokasarensuas Gyuaxuus, e
rpadux. Jlorapudmudeckas yuxuus, e rpadux.

Tema 8. Ilpouszsoonas.

lonarue o mpom3BOAHON (YHKIMM, TEOMETPHYCCKHN CMBICT NPOM3BONHON. DH3WYECKHH CMBICH
IPOW3BOMAHON, HAXOXJICHHE CKOPOCTH VIS IIpomecca, 3aifaHHoro (GopMmyaoll WiIH TIpadHKoM.
VpaBHenue KacaTenmbHOH Kk rpapuky ¢ynxuwun. IIpOH3BOMHBIE CYMMBI, Pa3HOCTH, [POHM3BEICHUS,
4acTHOTo. [Ipon3BoAHBIC OCHOBHBIX diieMeHTapHbX (GyHKuui. Bropas nponssonHas w & pusmaeckuit
cmricn. IIprMeHeHEe IPOM3BOMHON K UCCAeoBanuo GYHKIMH B mocTpoenuio rpaduxos. Ipumeps
HCIIOJIB30BAHMS TPOU3BOMHOMN I HAXOXICHUS HAWIYYIIErO PEHICHHS B IPHKIAJHLIX, B TOM YUCIE
COLMANBHO-YKOHOMHYECKHX, 3a/1a9aX.

Tema 9. Iepeoodpasnan u unmezpai.
[lepoobpasusie anemeHTapHbIX Gyukuuit. [IpuMeps! npuMeneHys HHTerpaia B QU3HKE B TEOMETPHH.

Tema 10. IneMenTHI KOMOMHATOPHKH, CTATHCTHKH H TEOPHH BepOSITHOCTEI

[Mooyepenuri ¥ onHOBpEMEHHBH BHIGOp. POPMYIEl 4mcia COYETAHHH X NEPECTAHOBOK. BHHOM
Herorona. Tabmuunoe v rpaduyeckoe npeIcTapieHHe HaHEbIX. UUCIOBHIE XapaKTEPUCTHKH PAIOB
maHHBIX. Bepoarmoctm coObrtwit. [lprMeps! HCHONB30BaHWMs BEPOATHOCTEH M CTATUCTHKH IPH

PeICHUH IPUKIaIHbIX 33144,
Pazoen «I'eomempunr

Tema 11. lTnanumempusn.

Tpeyronpnuk. Iapannenorpamm, npamoyroasnuk, pom0, keagpar. Tpanenwms. OKpYXKHOCTS W KPYT.
OKpyXHOCTb, BIMCAHHAY B TPCYTONBHWK, ¥ OKDPYKHOCTb, ONMCAHHAS OKONO TPEYTONBHHUKA.
Muoroyromsruk. CyMMa YIIOB BBIIYKJIOIO MHOIOYrOJbHEKA. IlpaBuibHEIE MHOTOYTONBHHKH.
Brncannas okpyXHOCTE ¥ OHECAHHAS OKPYIKHOCTS MIPABHABHOTO

MHOT'OYTOJILHYIKA.

Tema 12. IIpameie u naockocmu 6 Rpocmpancmee.

liepecexaromuecs, napaieIbHBIC ¥ CKPCIHMBAIONIHECS IPSMBbIC, TIEPICHIHKYIIPHOCTD IPSMBIX.
IlapanienbHocTs OpSMOM W INIOCKOCTH, NPH3HAKM M CBOMCTBA. [lapannensHOCTH HIIOCKOCTEH,
NpU3HaKM W CBOMCTBA. [lepmenpmkyngapHOCTE INpsMOH M IDIOCKOCTH, HpH3HAKM M CBOICTBA;
HNEPHEHIUKYIAp B HAKIOHHAS; TeOpeMa 0 TpEX NEePHeHIUKYIIpax. IlepneH Ky IMpHOCTS IIIOCKOCTe ],

HIpH3HAKY ¥ CBO#cTBA. Ilapaiiensroe npoenupoBanue. IPOCTPAHCTBEHHBIX QUTYD.

Tema 13. Muozozpannuxu.

Ilpusma, €& ocHOBaHus, GoKOBEIE PEGPA, BHICOTA, OOKOBAs MTOBEPXHOCTD; IpsAMast IPU3Ma; IPABHIILHAS
npusMa. [lapamnenenunen; xkyb; cumMerpun B xy0e, B mapamtenenunene. [lupamuna, eé ocHOBaHHE,
OoxoBele pEOpa, BRICOTA, OOKOBas NOBEPXHOCTH; TPEYrOJBHAS IMpaMuja; NPaBEIbHAA IHPaMALA.
Ceuenus xyba, npusmel, mupamuasl. [Ipencrasienue o IpaBHILHEX MHOTOTP3HHUKAX (TETPasp, Kyo,
OKTasp, JOASKAIP U HKOCAIIP).

Tema 14. Tena u nosepxnocmu spamerus.

Huneaap. OcHoBaHEe, BhICOTa, GOKOBAS HOBEPXHOCTE, o0pasyromias, passeprka. Koryc. Ocxosanwe,
BBICOTA, OOKOBas IOBEPXHOCTH, 00pasyiomas, passeprka. ap u cdepa, ux

CeUeHHs



Tema 15. H3mepenue zeomempuueckux 6eiuyun.

Bennyuea yrna, rpagycHas mepa yria, COOTBEICTBHE MEXKAY BEIMYMHON yriia W JUIHHON yrH
OKPYKHOCTH. YTOI MEXAY UPIMBIMH B IPOCIPAHCTBE; YIOJN MEXIY IPSMOH W IUIOCKOCTBIO, Yol
MCKIY IIOCKOCTsaMH. JlmuHa oTpeska, JIOMaHOM, OKPYXHOCTH, IIEPHMETD MHOTOYTOJIbHHKA.
PaccTosgnue oT ToukM 40 MpSMOH, OT TOYKH JIO WIOCKOCTH; PACCTOSHHE MEXNY NApalICIbHBIMA H
CKPEINUBAIOIUMHCA INPSAMBIME, DPAcCTOSHHE MEXAY NapaUIeiIbHBIMU IUIocKocTaMu. Ilnomans
TPEYTOJbHMKE, NapauleiorpaMMa, TpalneHuH, Kpyra, cektopa. lImomazne NOBEPXHOCTH KOHYyCA,
nwrEApa, cdeper. O6BEM KyOa, HPIMOYTOIBHOTO HapauleNeluiiesa, MpaMuIbL, TIPA3MBL, THIHHADA,
KOHycCa, [mapa.

Tema 16. Koopounamot u 6exmopbl.

Koopaunatel Ha npaMoM, NeKapToBbl KOODIMHATHL Ha IUIOCKOCTH W B mpoctparctee. Popmyna
PacCTOSHHUA MEKIY [ABYMS TOYKAMH; ypaBHeHHEe cdephl. Bexrop, MOAYIL BEKTOpa, PaBEHCTBO
BEKTOPOB; CIIOKEHUE BEKTOPOB M YMHOXKCHHE BeKTopa Ha w$ucno. KoIUMHEapHBIC BEKTOPEL
Pasnoxenue BeKTOpa 11O JIBYM HEKOJNHHEApHEIME BekTopaM. KoMmmnnaHapHbie BeKTOpEL Pasmoxenue
0 TPEM HEKOMILIAHAPHBIM BekTOpaMm. KoopmuHaTsl BEKTOpa; CKalIIpHOE NPOH3BEACHHE BEKTOPOR;
YIOJ MEXKIY BEKTOPaMH.

4. Pexomengyemasi JHTEpATypa

1. banasa D.H. Maremaruka. [oarotoska x EI'D. VpaBrewus u mepaBeHcTBa. Pazbop
3ananuil. Ipodunsueii yposeasn. 10-11 knaccer. — @enuxc, 2025

2. Mepamik A.T., Homuposcknit JI.A., Tonsxkos B.M., IMTogonsckuii B.E. u 1p. Maremarnka.
AjireOpa ¥ Hayajia MaTeMaTHdecKkoro asanmza. 11 xnace. YrryOnéuueiii yposeHs. — 7-€ 31, CTep. —
Mocxksa: Ilpocremenue, 2024

3. bBoromonos H.B., Cawmoiinenxo II. W. Marematuka. Yrnybnemmsii yposens. 10-11
KJTacChl : y4eOHMK I cpefHero odmero obpasosaHus — S5-¢ W3A., mepepad. u non. — Mocksa :
HspatenscrBo HOpaiit, 2024,

4. Aranacsn JI. C., byryzor B.®., Kamomues C. b. Maremaruka: anreOpa u Hagana
MAaTeMaTH4eCcKoro aHanuza, reomerpus. l'eomerpmsa. 10-11 kmaccel. ba3oseii u yrayOn&sHbIM
yposHu — 12-e u3a., crep. — Mocksa: [Ipoceemenne, 2024

5. Amumos [ A., Konsrux FO.M., Tkauésa M. B. u np. Anrebpa 1 Hagana MaTeMaTHIECKOro
ananmsa 10-11 xace. bazossiit u yriyOnéRHEIN ypoBau. — 12-€ U314, crep. — Mockra: [Ipocsemenne,
2024

6. banagu 3.H. Maremarnka. CripaBoununk mis noarotosku k OI'D u EI'3 — Pocrop-na-J{oRy:
Genuke, 2023

7. Mopakosua A.I'., Cemenor I1.B., Anexcanaposa JL.A., Mapnaxaesa E.JI. AsreGpa u
Hauajla MareMaTudeckoro aHammsa. basoswiii yporens. 10 xiace. B 2 Yacrax. Yacte 1 ~ 2-¢ w3z,
ctep. — Mockaa: Ipocsemenne, 2022

8. Mopnkoma A.I'., Cemenos ILB., Anekcamaposa JLA., Mapnaxaesa E.JI. Anrebpa u
Hayajxa MareMaTHyecKoro amanuza. bazoseiii yposens. 10 xnacc. B 2 Yactax. Yacte 2 — 2-e usz.,
crep. — Mockaa: Hpocserenne, 2022

9. Mypasur I'.K., Mypaeuaa O.B. AnreGpa. 11 xmacc yrnyGrennsii — 9-e¢ m3n., crep. —
Mocxkega: Ilpocsemenne, 2022

10. Konsrur IO.M., Tkau€sa M. B., ®émoposa H. E. m zap. Amrebpa m Havana
MaTeMaTHYecKoro afanusa 11 xmace bazossiii u yrayonénusnt yposau — 10-¢ u3n., crep. — Mocksa:
ITpoceemenue, 2022

11. Huxonscxuit C.M., Iloramos MK, Pemermmxos H.H. u np. Anrebpa u Havara
MaTeMaTHyeckoro ananmmsa. 11 wiace. basossii w yruybnéunstt yporan — 9-e U3/, crep. — Mocksa:
[pocsewmenwue, 2022



12. Ilparycepwa M.A., CronGor K.M., I'onosun A.H. AnreGpa m Havana MareMaTHYECKOTO
apanusa. 11 xnacc. YruyGnéHHEIR ypoBeHsb — 8-e U3, cTep. — Mocksa: Ipocsemenue, 2022

13. Beprep A. JI., Kapn A. II. Maremaruka: AnreGpa ¥ Ha9ajia MATEMATHYECKOTO aHAIN3A,
reometpus 11 knace. Yuebnuk bazossii yposens. — Mocksa: Ilpocsemnienne, 2022

14. T'yeces B.A., Py6ur A.I'. Maremaruxa: Basopsiit yposens. — 000 «banacey, 2022.

15. Cmuprora M1.M., CmuproB B.A. AsreGpa 1 Havaia MATEMATHYCCKOTO AHAIN3A.
I'eomerpus. bazossiit yposens. — OO0 «HMOLI MHEMO3HHAY», 2022.

16. Huxomsckuit C.M., IToranos M.K., Pemernuxos H.H., ITleskun A.B. Anre6pa u Hadana
MaTeMaTHYeCKOro amanusa: YuebHmMK ulg 11 Kiacca oOpa3oBaTeNbHBEIX YUPEXKACHHH: 0a30BBIA M
npopWIbHEIH ypoBaH. — Mocksa: [Ipocsemmenye, 2021.

17. Tloranos M.K., Hleskun A.B. Anre6pa u Hayara MaTeMaTHUecKOIO AaHaIM3a.
Hunaxtrueckne mMatepranst. 11 kiace: Gazosbii u npodumsHeLf ypoBau. — Mocksa: [Ipocsemenue,
2021.
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