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7 KIIACC

Tema 1. AuiredOpanveckue BbIpa:KeHUs, yPABHEHUS, rPapuKm.

01. Anzebpauueckue evipariceHus u ypaeHeHus
CreneHsp ¢ HaTypaJIbHBIM I0OKa3aresieM, €€ CBONCTRA.
MHorousieHsl, IpPaBUJIO YMHO)KEHUSI MHOTOYJICHOB, OPMYJIbl COKPAIIEHHOTO YMHOKEHHMSL.
JluHeiHbIe YpaBHEHHSI ¢ OJTHOM MEPEMEHHOM C ImapaMeTpoM U 0e3 mapamerpa.
JIuHeliHbIe CUCTEMBI C HECKOJIBKUMHU IIEPEMEHHBIMU: METOJ] CJI0KEHHSI, METOJI TIOAACTAaHOBKH.

02. @ynukyuu u cpaguxu
N3o0paxkenne (pyHKIMHU C TIOMOIIBIO rpaduka, onpeaeseHne 3HaueHN QyHKIMH 1Mo rpaduky.
I'paduk nuHEiHON HYHKIMU, 3aBUCUMOCTD Tpaduka OT mapamMmeTpoB.
I'paduk dpynkuuit y=x"2 u y=x"3.
['paduueckoe perieHre CUCTEM U3 ABYX JIMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU.

Tema 2 HatypaabHblie, nejable, 1eMCTBUTEIbHbIC YHCJIA.

03. I]envie, payuonanvhole, oelicmeumenbHovle HUCAA.
Jlenenue HaTypaabHBIX YKCEN C OCTAaTKOM U 0e3 ocTaTka.
IIpocTsie yncna. Pa3noxenne HaTypaJIbHOIO YMCIa HA POCTHIE MHOKUTEIH.
Haubonpimumii o0muii qenurens 1 HauMeHblee olliee KpaTHoe.
JlecaTu4HAS 3aMCh HATYPAIBHBIX U EIBIX YHCETI.
[Ipusnaku genumoctu Ha 2, 3, 4, 5, 8, 9. [Ipu3Haku AeIMMOCTH Ha cocTaBHbIE uncia 6, 10, 12,
18, 36,45, 72 n T.x.
Apudmerndeckue 1eHCTBUS HaJ OOBIKHOBEHHBIMU U AECSITHUYHBIMH TPOOSIMH.

04. Ypasnenus 6 yenvix uucnax.
JluHelHbIe YpaBHEHHMS B IEIBIX YHcIaX (AM0(aHTOBEI YPAaBHEHHS).
Cucrembl TUHEHHBIX YPaBHEHUH B LEbIX YHCIIAX.
Henunelinble ypaBHEHHS B LIEJIBIX YHCIIAX.

Tema 3. TekcToBbIC 321a4H.

06. /Tonu, npouenmot.
IlonsaTue MPOLUCHTHOI'O OTHOLIICHUA.
JIBykpaTHO€ IPUMEHEHNE MTPOLICHTHOIO OTHOILICHUS.
HN3menenne MMPOLCHTHOI'O COACPKAHUA OI[HOﬁ N3 KOMIIOHCHT B HBYXKOMHOHCHTHOﬁ CUCTEMCE.
Briaucnenne oeJIoro 1o ero U3BECTHOU YacTH.
HaXO)KI[eHI/IC HEHU3BECTHOM YacTu eJoro.

07. 3a0auu na oguscenue.
I'papuueckoe n3obpaxeHue ycaoBuil 3a1a4H.
DneMeHTapHBIE 3a/1a4H Ha JBIKCHUE OTHOTO 00BEKTa.
JIBukeHue qByX 0ObEKTOB C Pa3HBIMH CKOPOCTSIMHU.
[pocreiimye 3a1a4n Ha IBUKEHHE 11O OKPY)KHOCTH (TIOCYET KOTMUYECTBA BCTPEY U BPEMEHH
oOrona).

Tema 4. [lnanumeTpuyeckue 3a1a4un.

08. OcnosHnvle nonamusn zeomempuu
[IpsiMble, TOYKM, MEPHNEHAUKYISPHBIE IPSMBIE, MapajulelbHbIE MNpsMble, yribl. V3mepeHnue
yrioB. M3mepenne oTpe3koB. PaccTosiHie OT TOUKH 710 TPSIMOH.
IT10CKOCTh Kak MHOKECTBO TOUEK. Pa3OMeHune II0CKOCTH Ha ABEC IMOJYIIIIOCKOCTH.
BI/ICCCKTpI/Ica yriia Kak reOMETpUICCKOC MCCTO TOYCK, paBHoyIIaJ'IéHHBIX OT CTOPOH.
CepeauHHBIN NEPIEHANKYISIP K OTPE3KY KaK NT€OMETPUUECKOE MECTO TOYEK, PABHOYIAJIEHHBIX



OT KOHIIOB.
CBoiicTBa HAKPECT JIEKAIIUX U OTHOCTOPOHHUX YIVIOB MPU NapauIeabHbIX IpsiMbIX. [Ipu3Hak
MapaieIbHOCTH MPSMBIX.

09. Tpeyzonvnuxu
[Tpu3HaKy paBeHCTBA TPEYrOJIbHHUKOB.
BriccekTprica, MeiMaHa, BbICOTa B TPEYTOJIbHUKE.
CyMMa yIiioB TpEyrojabHHUKA.
PaBHOOenpenHbIil TpeyronbHuK. CBOICTBA YITIOB PABHOOEAPEHHOTO TPEYTOJIbHHKA.
CBoiicTBa OMCCEKTPUCHI, MEUAHBI, BEICOTHI B pAaBHOOEIPEHHOM TPEYTOJIbHUKE.
[IpsIMOYTONTBHBIN TPEYToNbHUK. [IpU3HAK PABEHCTBA MPSIMOYTOIBHBIX TPEYTOJIbHHKOB.

10. Oxpyscnocmo
BnucanHas 1 onucaHHas OKPYKHOCTb TPEYTOJIbHUKA, ITOJIOKEHHE LIEHTPOB.
Kacarenpnas k OKPY>KHOCTH.

11. ITocmpoenus
[TocTpoeHnue TpeyrojabHUKA IO TPEM IIEMEHTAM.
[TocTpoenue OUCCEKTPUCHI yTia.
[TocTpoenue orpeska (yria), paBHOTO JaHHOMY OTPE3KY (YIIIy).
Jlenenue oTpeska Mmomnojam.
ITocTpoeHue napaienbHON U MEPIEHAUKYIAPHON IIPSIMON.
MeTton reoMeTpuYecKuX MECT B 3a/lauax Ha MOCTPOCHUE.



8 KUIIACC

Tema 1. Dnemenrapubie yHKUMU U TPadUKH.

01. Snemenmapnuie hynkuyuu
JlekapToBa NMpsIMOYToJIbHAs! CUCTEMA KOOPMHAT.
[Tonstue pynkuu. OOnMacTh OnpeaeaeHNs, MHOKECTBO 3HAUCHHH, TpaduK.
YeTHble U HEeUeTHbIE (PYHKIMU.
[Mepuoanueckue GpyHkuu. HanMeHbIINN TOTOKUTENBHBIN TIEPHOI.
MounoTtonnbie GyHKIHMH. JIOKAIBHBINA AKCTPEMYM.
Jluneiinas GpyHKIMS, TpsAMasi. YIIOBOK KOI(PPHUIIMEHT IPSIMOU.
VYcnoBus napaniebHOCTU ABYX MPSAMBIX HA INIOCKOCTH.
KBanparHslii TpexuiieH, napadona. Beigenenue mogHoro KBajapara.
[TpomexyTOK BO3pacTaHus, IPOMEKYTOK YObIBaHUS, TOUKA SKCTPEMYMA.
MHOXK€ECTBO 3HaUEHHUI KBAaJAPATHOIO TPEXUICHA.
Hpobuo-nuneiinas GyHKuus, runepooia.
ACHMIITOTBHI U OCH CHMMETPUHU TUIIEPOOITHI.

02. dnemenmapuwvie hynkyuu c mooynem
Hpeo6pa30BaHHe MOAYJIA, HPUMCHCHHOC K apI'yMCHTY.
[TpeoOpaszoBanme MOIYIs, MPUMEHEHHOE K (DYHKIIUH.
Kommozunus muHeHo#i QyHKINN U MOTYIIS.

03. Okpys>ichocmu Ha niockocmu
Paccrossnue ot Touku A0 Ha4daJ1a KOOpAHWHAT. Paccrosnue MCKAY ABYMA TOYKAMMU.
YpaBHEHUE OKPYKHOCTH.
YpaBHEHHE OKPYKHOCTH CO CMEIIEHHBIM HEHTPOM.

Tema 2. AureOpanveckue BbIpa:KeHUs, yPABHEHHUS M HEPABEHCTBA.

04. Jluneiinvie u keadpamusle ypasHeHUA
Jluneitnble ypaBHeHUs 0€3 MapamMeTpa U ¢ apamMeTpOM.
KBagparHble ypaBHEHHUs. YCJIOBHE pa3pelIMMOCTH, YCIOBHE EJUHCTBEHHOIO pELIeHHUS,
yCIIOBHE HEPA3PEIINMOCTH.
Paznuunble GopMysabl A1 KOpHEH KBaJIpaTHOTO YPaBHEHUS.
Teopemel Buera.
Beruucnenue ko3(h(pUIMEeHTOB KBaIpaTHOTO YPaBHEHUS C 3aJaHHBIMH KOPHSIMHU.
Boruncnenne cuMMeTpudeckux (pyHKIUN OT KOpHEH yepe3 KOAPPUIIUESHTHI.
YpaBHeHUs, MPUBOASALINECS K KBaJJPAaTHBIM C IOMOII[bIO 3aMEHbI IEPEMEHHOM.

05. Ceoticmea anzedpauueckux HepageHcme
Uucnossle HepaBeHCTBA. PaBHOCHIIbHBIE TPe0Opa30BaHMsl HEPABEHCTB.
JIuneliHbIC HEPABEHCTBA.
KBaznparHble HepaBeHCTBA.
JpoOHo-11HEelHbIE HEPABEHCTBA.
HepageHctBa, coneprkaiine MOayb.
ToxnecTBEHHbIE HEPABEHCTBA.
Cpennee apudmMeTnueckoe U cpeiHee reOMETPUUECKOe ABYX HEOTPULIATEIbHBIX YHCEIL.

06. @opmynvl COKpAUWLEHHO20 YMHOMHCEHUS
@opMyIIbl COKpPAIIEHHOTO YMHOXEHUS U JEIECHNUS.
[IpeoOpazoBanue BEIpaXKEHUN ¢ MOIYIISIMHU.

Pa3nojxeHne Ha MHOXKHTENN YUCIIOBBIX BBIPAKECHUH.
Pa3noxeHne Ha MHOXUTENIN BBIPAXKEHUH C TapaMeTpaMU.
JleneHre MHOTO4JIEHOB C OCTaTKOM.



[TpeoOpaszoBanue qpoOHO-pAIMOHATBHBIX BHIPAKEHUH.
Anrebpanueckue BbIpaXKeHHUs.

07. Cucmembol 1UHECUHBIX YPAGHEHUTL

[ToHsiTrie paBHOCUIIBHBIX CUCTEM, TOHSITHE CIIE/ICTBUS.

Cucrembl JIMHEHHBIX anreOpanyecKuX YpaBHEHHH, WMEIOIIME EIWHCTBEHHOE pEIICHHE.
I'padpuueckuit meron. MeTtox HCKIIOUEHHS HEU3BECTHhIX. Meton anreOpanuecKux
npeoOpa3oBaHMii.

Beruncinenne JMHEHHOW  (QYHKIIMM OT  pEHICHUS JIMHEHHONW CHCTEMBI  METOJOM
anre0pandecKux MpeoOpa3oBaHUA.

[TpocThie TeKCTOBBIE 3a7a4H, IPUBOISIINE K TUHEHHBIM CUCTEMaM.

Cucrembl IByX JTUHEHHBIX ypaBHEHUH C IByMSI HEM3BECTHBIMH, HE MMEIOLINE PELICHUN WIN
uMerole 0eCKOHEYHOEe MHOKECTBO pellleHni. ['eomeTpuueckass HHTepIpeTanus.

CucreMmsbl, MPUBOIAIIMECS K TMHEHHBIM C TOMOIIBIO 3aMEHBI TIEPEMEHHOM.

Tema 3. HarypajbHble, HeJible, 1eMCTBUTEIbHbIE YU CJIA.

08. I]envie, payuonanvuoie, oelicmeumenvHovle HUCA.

Jlenenue HaTypadbHBIX YHUCEJ C OCTAaTKOM U Oe3 ocTarka.

IIpocTteie yncna. Pa3noxenne HaTypaJIbHOTO YUCIIA HA IPOCTHIE MHOKHUTEIIH.

Haubonbmumii o0muii qenurens 1 HauMeHblee olliee KpaTHoe.

Jecstrdnast 3anuch HATYPaIbHBIX U IEJIBIX YHUCEIT.

[Tpusnaku genumoctu Ha 2, 3, 4, 5, 8, 9. IIpu3Haku 1e1MMOCTH Ha cocTaBHbIC uncia 6, 10, 12,
18, 36,45, 72 n T.x.

MHOXeCTBO 1eHCTBUTENBHBIX YHCEN, YnucioBas npsimasi. CpaBHEHUE ACHCTBUTEIbHBIX YHCEI.
Monyib 1€CTBUTEIIBHOTO YHUCIIA.

Apudmerndeckue 1eicTBUS HaJl OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

[IpuBeneHue NMepUOIUYECKON NECATUYHOU IpoOM K panroHanibHOMY Buay. [IpeacraBieHue
paIMOHATIFHOTO YKCIIa B BUE MEPUOANUECKON eCATUIHON APOOH.

09. Ypasnenus 6 yenvix uucnax.
JluneiiHble ypaBHEHMS B LIETbIX YucaaxX (AM0(aHTOBBI YpaBHEHHUS).
CucreMbl TMHENHBIX YPABHEHUH B LIENBIX YUCIIAX.
HenuHelinble ypaBHEHMS B LENBIX YHCIIAX.
CucreMbl HETMHEVHBIX YPaBHEHUH B LENBIX YUCIIAX.

10. Tekcmoeswvle 3a0auu ¢ yenOYUCIEHHBIMU PEULEHUAMU.
HOHHTI/IG O6’BCI[I/IH€HI/I$[ nu HepeCGLICHI/Iﬂ MHOKCCTB.
HO,Z[C‘ICT KOJIMYECTBA JJICMCHTOB MHOXXCCTBA, o6na)1a101uﬂx O,Z[HOBpeMCHHO ,Z[BYMSI
CBOMCTBaMH.
HO,Z[C‘ICT KOJIMYCCTBA JJICMCHTOB MHOXXCCTBA, O6J'Ia,ZLaIOH_[I/IX OAHHUM U3 ,Z[BYX CBOﬁCTB.

Tema 4. TekcTOBBIE 321a4H.

11. Ilonamue npoyenmHuo20 OMHOUIEHUAL.
ITonsTHe MPOLCHTHOI'O OTHOLICHUA.
JIBykpaTHO€ IPUMEHEHNE MTPOLIEHTHOIO OTHOILICHUS.
IToHsATHE CITOXKHBIX HIPONLCHTOB.

12. 3a0auu na osusicenue.
['papuueckoe n3obpaxeHue ycioBui 3a1adm.
3J'ICMCHTapHLIC 3aJa4Y1 Ha ABUKXCHHUE OAHOI'O 06T>CKT8..
JIBukeHue qByX 0ObEKTOB C pa3HBIMH CKOPOCTSIMHU.
JIBr>KeHUEe BHU3 U BBEPX I10 PEKE.
JIBi>keHue 110 3aMKHYTON TPaeKTOpUHU (OKPYKHOCTH).
13. Texcmoevie 3a0auu IKOHOMUYUECKOU MEMAMUKU.
IHousarusa BBIPpYYKH, pacxolad, noxoaa, HpI/I6LIJ'II/I.



[TonsiTus pabOTHI U TPOU3BOAUTEIBHOCTH TPYAA.
[TonsiTre cripoca U IPEUIOKEHUS.

14. Cmecu u cnnaeot.
BBI‘II/ICJ'IGHI/IG KOHI_IGHTpaI_II/II/I CMECH I[Byx paCTBOPOB.

Tema 5. Ilnanumerpuyeckue 3a1a4u, TPEyroJabHUKH.

15. Ilpamoyzonvhulit u pasnodeopeHHblil Mpey2oabHUKU
[TpssmoyronbHbIi TpeyroasHuk. Teopema [Tudaropa.
PaBHOOe1peHHBII TPEyroNbHUK. BeIurcienre paainycoB BIIMCAHHOTO U ONMCAHHOTO KpyTa.

16. Buccexkmpuca mpeyzonivHuka
OCHOBHBIE CBOMCTBA OMCCEKTPHUCHI.
Brruncnenue MHBI OMCCEKTPUCHI.

17. Meouana u evicoma mpey2oibHuKa
OCHOBHBIE CBOMICTBA MCEIHAaHBI. Brrancienue JJINHBI MCIHUAaHbI.
OcHOBHBIE CBOICTBA BHICOTHI. BEIuncieHue JJINHBI BBICOTHI.
BnucanHas u onucanHas OKPYXKXHOCTH.

18. Inowaov mpeyzonvHuxa
Briuncnenne rmjionaay 1mo AByM CTOpOHAM U YINTYy MCKAY HUMHU.
Brruncinenue rjionrazau 1mo CTOpOHE U ABYM IIPUJICIKAIIUM YITIAM.
Brprunciienue nmiomaam no pagnycy BIIUCAHHOTO Kpyra
19. Yemuwipexyzonvnuku
[Tapannenorpamm, poM0, pIMOYTOJIbHUK, KBaIpar.
Tpanenwst.
20. I'pagpuueckue memoowl peuieHus ypasHeHuil U HePABEHCME.
[lepeceuenue npsiMoii u apadOoJIbI.
Fpaq)nqecxoe peUICHUC ypaBHeHPIfI n CHCTEM ypaBHeHHﬁ, BKJIFOHAOMUX YPAaBHCHUA
OKPY)KHOCTEH, MPSAMBIX, KBaJAPaTOB U APYTUX MPOCTEUIINX HUTYP.
IlepecedeHune npsiMoOi U OKPYKHOCTH.
B3anMHOE pacnonoxeHne JOMaHOM JIMHUM U OKPY>KHOCTH.

Tema 6. Teopusi BeposiTHOCTEN 1 KOMOMHATOPHKA.

21. Teopusa eepoamnocmeil
ITonsarue BCPOATHOCTH. Brruncnenune BCPOATHOCTU B 3aaa4ax C PaBHOBCPOATHBIMU
QJICMCHTApPHBIMU COOBITUSIMU.
OcHoBHbIE ITpaBUJIa TEOPUU BEPOATHOCTEN: opMyIa CIIOKEHUSI BEPOSTHOCTH JIBYX COOBITHIA,
IpaBHUJIO  YMHOKCHHSA BepOHTHOCTeﬁ 51 HE3aBHCHMBIX CO6BITHI>1, BCPOATHOCTDb
IMPOTHUBOITIOJIOKHOTO coObBITHS.

22. Komounamopuxa
[TpaBriio YMHOMXEHHUS U IIPABUIIO CIIOKEHUSI B KOMOMHATOPHUKE.
OcHOBHBIE 3371a41 KOMOMHATOPUKU: MOACYET YHCIIa IEPECTAHOBOK M COYETAHUH.
Pexyppenrtnbie cooTHomeHus. CocTaBieHHe PEKyPPEHTHBIX COOTHOILIEHUH B KOMOMHATOPHBIX
3ana4ax. Pemenue NMHEMHBIX PEKYPPEHTHBIX COOTHOILIEHUM BTOPOIO MOPSAKA.
OcCHOBBI TEOPUH MHOXKECTB B KOMOMHaToprke. Popmylia BKIIIOYEHUH-UCKITIOYEHHUH.



9 KIIACC

Tema 1. AnemeHTapHble hyHKUUN U rpaduKu.

01. AnemeHmapHbie pyHKUUU
[exapToBa mpsiMOyroJibHasi CUCTEMa KOOPAWHAT.
[Moustre ¢pynkiuu. OOmacTh onpeaeneH s, MHOXKECTBO 3HaUCHHH, rpaduk.
UeTtHsble ¥ HEUCTHBIE (DYHKIIHH.
[Mepunoanyeckue pyHKIMH. HanMeHbIIMIA TONTOKUTENBHBIA TIEPHOLI.
MonoTtoHHbIe QyHKINH. JIOKabHBIN SKCTPEMYM.
[IpeoOpaszoBanue rpadrukoB. CABHUI, pacTHKEHUE, 3epKaIbHAS CUMMETPHS, LIEHTPAJIbHAsI CHMMETPHSL.
JluneitHass ¢yHKOWsA, mpsMas. YpaBHEHHE NPSMOW B pa3inuyHbBIX (popmax. YmmoBoi kodddummeHT
HIpSAMON.
VYcnoBus mapaienbHOCTH ABYX MPSIMBIX Ha TUIOCKOCTH.
YcioBus NepneHANKYIIPHOCTH JBYX NMPSIMBIX HA INIOCKOCTH.
KBagparHnsiii TpexuiieH, napaboina. Beinenenue noxHoro KBajapara.
[TpoMexxyTOK BO3pacTaHus, IPOMEXKYTOK YOBIBaHHUS, TOUKA IKCTPEMYyMa.
MHOXeCTBO 3HAaYEHUI KBaApPaTHOrO TPEXWICHA.
Hpobuo-nuHeitHas QyHKIWS, THIIEpOOoIIa.
ACHMIITOTBI 1 OCH CHMMETPHUH TUIIEePOOJTHL.

02. SnnemeHmMapHbie hyHKUUU ¢ MOOyJIeM
IIpeoOpasoBaHue MOIYIIS, IPUMEHEHHOE K apryMEHTY.
[IpeobpazoBanme MoIyIs, MpUMEHEHHOE K (DYHKIIHU.

KoMmmo3uiust TMHEHHON (QYyHKIIUN 1 MOTYJIS.
KoMmrmo3uiusi KBapaTHOrO TpexXwieHa U MOIYJIS.
Kommozunwst apoOHO-TMHEHHON (QYHKIINU ¥ MOJTYIISL.

03. Toyku, npsiMble, MHO20y20JIbHUKU Ha n/10cCKocmu

MHoxecTBa Ha IIOCKOCTH. [lapannenbHelil IEpeHoC, pacTsKEHHE.

3epkasibHast U IIeHTpajbHas cumMmeTpust. [IpeodpazoBanue mogoowus.

CpoiicTBa CHUMMETpUU (UTYp, ONHUCHIBAEMBIX YPaBHEHHSAMH W HEPAaBEHCTBAMH C OJHUM U
HECKOJIbKAMH MOAYJISIMHU.

PaccrosHue oT Touku 10 Hadajga KoopauHar. PaccrosHue Mexnay OBymsl Toukamu. PaccrosiHue or
OpsAMOM 10 Hadyasla KoopauHar. PaccrossHue OT TOUkM [0 HOpsAMoil. PaccrosHue Mexnay
NapayIeIbHBIMU IPSAMBIMH.

Ourypsl Ha IUIOCKOCTH, OIpelelsieMble YPaBHEHUSIMA W HEPaBEHCTBAMM, BKIIIOUAIOIIUMH [X| U |y| B
Pa3IMYHBIX KOMOMHAIHSIX.

04. Okpy)xxHOCMU Ha nocKkocmu
YpaBHEHHE OKPYKHOCTH.
YpaBHEHHE OKPYKHOCTH CO CMELICHHBIM IIEHTPOM.
YpaBHEHHE OKPYKHOCTH C MOILYJISIMU.

Tema 2. Anrebpanyeckne ypaBHeHuUS.

05. JluHeliHbIe u kKeadpamHble ypaeHeHUsl

Jluneiinepie ypaBHEHUS 6€3 TapaMeTpa U ¢ ImapaMeTpoM.
KBagmparHsle ypaBHEHHS. YCIOBHE pa3pelIMMOCTH, YCIOBHE EIWHCTBEHHOTO PEIICHHS, YCIOBHE

HEPa3peUIMMOCTH.
Paznuunbie GopMyITel 111 KOPHEH KBaIpaTHOTO yPaBHEHMSL.
Teopemsl Buera.
Brrunciienne ko3 GUuueHToB KBaJpaTHOTO YPaBHEHUSI € 331aHHBIMHI KOPHSMHU.
Brrunciienne cumMMeTprudeckux (pyHKINN OT KOpHEH yepe3 K03 HUILIMEHTHI.
KBanparHsle ypaBHEHHS C TTApaMETPOM.
YpaBHEHUS, IPUBOASAIIMECS K KBAAPATHBIM C IOMOIIBIO 3aMEHbI IEPEMEHHOM.
Mertonp! perieHust ApoOHO-PaIOHATBHBIX YPaBHEHHH.



06. Anzebpauyveckue ypasHeHUsi cmapuwux cmerneHeu
Merton noHmKeHUs MOpsAKa anreOpandeckux ypaBHEHUH.
buxBanparHbeie ypaBHEHUS.
CumMeTprUeCcKue ypaBHEHUSI.
Mertonapl pa3iokeHHs Ha MHOKUTEIH [ yPaBHEHUH CTapIInX CTETICHEH.
YpaBHEHHS, comeprKainie 3HaK aOCONMFOTHON BEJTMIHHEI.

Tema 3. Anrebpanyeckme HepaBeHCTBaA.

07. Ceolicmea anzebpauyeckux HepageHcme
UucioBele HepaBeHCTBA. PaBHOCHIIBHBIE TPE0Opa30BaHNs HEPABEHCTB.
JIvHeliHbIe HEpaBEHCTRA.
KBagparHbie HepaBeHCTBA.
JpoOHo-rHEHBIC HEpAaBEHCTBA.
HepageHcTBa, coneprxamue MOLYIb U HECKOIBKO MOITYJIEH.
ToxxecTBeHHBIE HEPABEHCTBA.
CpenHee apudmeTHdeckoe M CpeJHee I'eOMeTpUYecKoe ABYX HEOTpHUATeNbHBIX uucen. CBoiicTBa
CYMMBI [IByX B3aUMHO OOpaTHBIX YHCE.

08. MemoO uHmepesarsos
Meron UHTEPBAJIOB AJII MHOTOWICHA.
Metoz HHTEPBAJIOB AJIsl pallMOHATBHON (QyHKINH.
MeTtox HHTEPBAJIOB AJIS UPPAMOHANBHON (PYHKITHH.

Tema 4. Cuctembl anrebpanyeckux ypaBHeHUMN.

09. CucmemMbI nNUHeUHbIX ypagHeHUU

ITonsiTHEe PaBHOCHUIIBHBIX CUCTEM, IIOHITUE CICACTBUS.

CucremMbl THHEHHBIX anreOpandecknx ypaBHEHWH, UMEIOIINE eMUHCTBEHHOE pereHue. | padudeckuit
MeToz. MeTol UCKITFOUeHHSI HEU3BECTHRIX. MeToa anredpanveckux npeodpa3oBaHui.

Beruucnenne nMHEHHOHW (QYHKIUM OT pEUICHUS JHHEHHON CHCTEMBI METOIOM aireOpandecKux
peoOpa3oBaHUA.

HpOCTbIe TEKCTOBBIC 3a/1a4H, IIPUBOAAIIUC K JIMHEWHBIM CUCTEMaM.

Cucremsbl IBYX TUHEMHBIX YpaBHEHUH C ABYMS HEM3BECTHBIMHU, HE UMEIOIINE PEIICHUH WIH UMEIOITHe
0eCKOHEUHOE MHOXKECTBO pelieHui. [ eomeTprueckast ”HTEpIpeTausi.

JluHeliHblE CHCTEMBI C NapaMeTpPoOM. YCJIOBHE EOUHCTBEHHOIO PELICHUS, OTCYTCTBHUS PEIICHHH,
0ECKOHEUHOT0 YHCIia PeIeHNH.

CucTeMsbl, NpUBOAALIMECS K JIMHEHHBIM C TOMOIIBIO 3aMEHBI IEPEMEHHOH.

10. Cucmembi ypasHeHuUll obue20 suda
BueTtoBckue cuCTEMEL. MeTO,I[ peuieHus, yCJI0BUC pa3pCInMOCTH.
Cucremsl, cofiep Kalliue OIHOPOJHBIE YPaBHEHMS.
CuMMETpHYECKUE CUCTEMBL.

MCTO,Z[ 3aMCHBI IICPEMCHHBIX IS PCHICHUSA CUCTCM.

Tema 5. Anrebpanyeckne BbipaxXeHUs.

11. ®opMyrnbl COKpauwieHHO20 YMHOXEeHUS
®opMyIIBl COKPAIIEHHOTO YMHOXKEHUSI U JICTICHUSL.
IIpeobpazoBaHue BEIpaKEHNUN C MOLYIISIMHL.

Pasnokenre Ha MHOKHTEIIN YUCIIOBBIX BBIpa)KeHHfI.
Pa3znoxxeHne Ha MHOXXHTEITH BBIPAKECHHI C TapaMeTpaMu.
JlenieHne MHOTOWIEHOB C OCTaTKOM.

[IpeoOpazoBanue APOOHO-PANMOHATHHBIX BEIPAKCHUI.
AunreOpandeckue BIPaKeHHS.

12. UppayuoHanbHbie anzebpauyvyeckue ebiparkKeHus!
W3Bneuenue KBaJpaTHOI'O KOpHA M3 IMOJHOI'O0 KBaJApara YHCJIOBOIO BLIPAXCHHA W BBIPAXKCHHA C
rmapaMeTpoM.
CrnoxHbIe pagfKabl.
W36aBnenue or HUPPALMOHAJIBHOCTU B 3HAMCHATCIIC YHCIIOBOIO BBIPAXKCHUSA W BBIPAKCHUA C



MapaMeTpoM.
CpaBHeHHE HPPAITMOHATBHBIX BBHIPAKECHHN.
UucnoBble OIEHKY UPPAIIMOHAIBHBIX BRIPAXKEHUH 0€3 TapaMeTpoB.

Tema 6. UppaunoHanbHble ypaBHEHUS1 U HepaBeHCTBa.

13. OcHOBHbIe MemoOObI peweHUs1 uppayuoHasbHbIX ypasHeHUul

U HepaseHcme
Oyuknusa , rpapuk. OOmMacTh onpeaeicHUs, MHOXXECTBO 3Ha4eHUU. KOpHU TpeTheii, deTBepTOl U
CTapIIUX CTEIICHEH.
I'padruecknii MeTon penieHns HPPaIMOHATIHHBIX YPaBHEHUH 1 HEPABEHCTB.
Meron 3aMeHbl IepeMeHHOM. Vcnonap30BaHuEe OJHOU U ABYX HOBBIX IEPEMEHHBIX.
Hcnonp3oBaHre MOHOTOHHOCTH M METOJ TNoAOOpa MpH PEIICHUH HPPAIMOHAIBHBIX YPAaBHCHUN U
HEPaBEHCTB.

14. MemoO paeHoOCU/IbHbIX Npeobpa3zoeaHul
YpaBHEHUS U HEPABEHCTBA C ITOJHBIM KBaPAaTOM IO 3HAKOM KBaJPAaTHOIO KOPHSI.
MerTon pa3noxeHusl Ha MHOXKHUTEIH.

YHUBEpCcalbHBIH METO PEHICHUS HPPALIHOHATILHBIX HEPABEHCTB.

HppaunoHanbHble ypaBHEHHSI 1 HEPABEHCTBA.

Merton 3KBHBaJIEHTHBIX IPEOOPa30BaHUM Ui HPPALMOHAIEHBIX YPaBHEHUI 1 HEPABEHCTB.
IToHsATHE PKBUBAJICHTHOTO IPEOOPA30BAHUS.

OCHOBHBIE TUIIBI UPPALOHAIBHBIX YPABHEHUI U HEPABEHCTB.

MeTon HERIKBUBAJICHTHBIX MMPE0OPa30BaHUH.

IlonsiTHE cieacTBUs.

[MonsiTre mpoBepKu pemeHus. DPPEeKTUBHBIE METOABI TPOBEPKH.

Tema 7. HaTtypanbHble, uenble, 4eMCTBUTESIbHbIE YMuCha.

15. enble, payuoHasnbHbIie, delicmeumersibHbie 4YUc/a.

JleneHue HaTypabHBIX YHCEN C OCTATKOM M 03 ocTaTKa.

[Ipocteie uncna. Pasnoxxenne HaTypaIbHOTO YMCIIA Ha MPOCTHIE MHOKUTEIH.

HauGonpimuii o0uuii nenurenb 1 HauMEHbIIee 001ee KpaTHOe.

JecsTruHas 3anuch HaTypaTbHBIX U IEITBIX YUCE.

[IpuzHaku nenumoctu Ha 2, 3, 4, 5, 8, 9. Ilpu3zHaku 1enuMoCTH Ha cocTaBHble uncna 6, 10, 12, 18, 36,
45,72 n T.71.

Uppammonansueie uyncia. UppannoHaTbHOCTh W HEKOTOPBIX JIPYTHX aNreOpandecKuX KOHCTAHT.

MHOXECTBO JEHCTBUTENBHBIX YHCEI, YUCI0Bas mpsiMast. CpaBHEHHE JIEHCTBUTEIBHBIX Yucell. Momyinb
JEHCTBUTEIHHOTO YHCIA.

ApudmeTrueckue AeUCTBUSA HaJl OOBIKHOBEHHBIMU U IECATUYHBIMH JIPOOSIMH.

[lpuBeneHre TEPUOIUUCCKON JECATUYHOH ApoOM K panuoHaTbHOMY Buay. IlpencraeineHue
PaIMOHATIBHOTO YKCIIa B BUJIE IEPHOIUIECKOMN IECATUIHOMN TPOOH.

16. YpasHeHus1 8 uesnbIx 4ucriax.
JluneiiHbIe ypaBHEHUS B IEIBIX YMCax (qu0(aHTOBHI YpaBHEHHS).
Cucrembl TMHEWHBIX YPAaBHEHUH B IIEIIBIX YHCIAX.
Henuueiinsie YpaBHCHUA B LCJIBIX YUCIAX.
CI/ICTeMLI HEJMHEHHBIX ypaBHeHI/Iﬁ B ICJIBIX YHUCJIaX.
YcnoBHs ETOYHUCIIEHHOCTH PAMOHANTBHON (DYHKITHH.

17. Tekcmoesble 3a0a4yu C Yesi0YUC/IEHHbIMU PeweHUsiMU.
HOHS[TI/IC OG’EGJII/IHGHI/IS[ nu HepecequI/m MHOXCCTB.
HO}.‘[C‘ICT KOJIMYECTBA 3JICMCHTOB MHOXXCCTBA, O6J'Ia,£[aIOH_II/IX OJHOBPEMCHHO ABYMA CBOﬁCTBaMH.
HO}.‘[C‘ICT KOJIMYECTBA 3JICMCHTOB MHOXXCCTBA, o6naz[alomnx OJHUM U3 ABYX CBOfICTB.

Tema 8. TekcTOBbIE 3apa4n.
18. [loHssMue nNpoyeHMHo20 OMHOWEHUs].

IToHsiTHE IPOLEHTHOIO OTHOLIEHUSI.
JByKkpaTHO€ NpUMEHEHKE NIPOLIEHTHOI'O OTHOILIECHHUS.
M3MeHeHue NpoLeHTHOrO COAEP KaHN OJHON U3 KOMIIOHEHT B IBYXKOMIIOHEHTHOM CHUCTEME.



N3menenne IIPOLCHTHOI'O COACPKaHUA OIHOM M3 KOMIIOHCHT B MHOTOKOMITOHEHTHOU CHCTEME.

19. [loHsIMUE CII0XKHbIX MPOUEeHMOoa.
OCHOBHLIC 3aKOHOMEPHOCTH CJIOKHBIX ITPOLICHTOB.
MaremaTHueCcKe acIeKThI nmpornccca nprupocTa Karnuraljia B 6aHKe.

20. 3a0ayu Ha dsu)KeHue.
I'paduueckoe n300pakeHUE YCIOBUIA 3a/1auu.
DneMeHTapHbIC 3a/1a49H Ha ABHKCHUE OHOTO OOBEKTA.
JIBroKkeHHE IBYX OOBEKTOB C Pa3HBIMU CKOPOCTSIMH.
JIBr>KeHHE BHU3 U BBEPX I10 PEKE.

JIBMKeHHE HECKOJIBKMX 0OBEKTOB 10 PEKe.
JBrkeHne o 3aMKHYTOH TpaeKTOPHH (OKPY>KHOCTH).

21. lNoHssmue npou3eodumesibHOCMU mpyoda.
PaboTta 1 mpon3BOANTEIHLHOCTH TPYAA OJHOTO YIACTHHKA.
CoBMecTHasS pa60Ta 1 IPOU3BOAUTECIBHOCTD TPYAa HECCKOJIbKUX YUaCTHUKOB.
IloBEIIEHNE W TOHMKEHHE MMPOU3BOAUTCIBHOCTH Tpyda U CBA3AHHOC C 3TUM H3MCHCHHWE BPCMCHU
BBIITOJTHCHUS.

22. Tekcmosgbie 3ad0ayu 3KOHOMUYEeCKOU memMamukKu.
[ToHsATHS BBHIPYUKH, PacXoAa, 10X0/a, MPUOBLIH.
TCKCTOBI)IC 3aa41 Ha BBbIYUCIICHUC 3KCTp€MaJII)HI)IX 3H3‘I6HI/II71 B 3aJa4aX JSKOHOMHYECCKOI'O
conepxcaHHs[.
3anmaun, TpeOyromue BHpabOTKH ONTHMAaIBLHON CTpaTEeTHH.

23. lMoHsimue cnpoca u npeosioXeHUusl.
ITonsiTue CIIpoCa U NpCaAJIOKCHUS.
33)121‘11/1 OINITUMH3AlMU MIPH 3aJaHHOM COOTHOUICHUH CIIpOCa U NPCAJIOKCHUA.

24. Cmecu u cnnasesbl.
BriuncieHne KOHUEHTpalM CMECH IBYX PaCTBOPOB.
Briuncienne KOHUEHTPALMKU CMECH TPEX PACTBOPOB.
MaKchaanme U MUHHUMAJIBHBIC 3HAYCHU S KOHHCHTpaHI/II/I HpI/I CMCIHINBAHUU.
Briuucnenue miomany no paanycy OnucaHHOIO Kpyra.

Tema 9. NnaHnMmeTpUYeckne 3apgaym, TPEyronbHUKM.

25. lMpsiMmoy20s1bHbIU U pagHO6e0PEeHHbIU MpPey20sIbHUKU
[IpsimoyronbeHEIi TpeyronsHUK. Teopema [udaropa.
TpuroHomeTpruuecKue COOTHOILIEHHS B IPSMOYTOJILHOM TPEYTOJIbHUKE.
Tpuronomerpuyeckue GyHKINU.
PaBHOGepeHHbII TpeyronbHUK. BorunciieHne paanycoB BIUCAHHOTO U ONTUCAHHOTO KpyTa.

26. bBuccekmpuca mpey20sibHUKa
OCHOBHBIE CBOMCTBA 6HCC€KTpI/ICLI.

Brrancienue AmuHbI OMCCEKTPUCH.

27. MeduaHa u ebicoma mpey20sibHUKa
OcHOBHBIE CBOICTBAa MeaHaHbl. BeIuuciieHne JINHBI MEINAHBL.
OCHOBHBIE CBOMCTBA BLICOTHI. BrIunciienne JJIMHBI BBICOTHI.
BrucanHas ¥ onrcaHHasi OKpYKHOCTH.

28. lNnowadb mpeyaosibHUKa
Briaucnenue Ijiomaaun 1mo AByM CTOpOHaM U YITIy MEXKAY HUMHU.
Brruncnenune jiomaau 1mo CTOpoHE U ABYM HPUJICIKAIIUM YITIaM.
Brruncnenune [jiomaau 1mo TpeM CTOpoOHaM. ¢)opMyJ1a FGI)OHa.
Brruuciienue mioiaay no pajanycy BIIUCaAaHHOTO Kpyra.

Tema 10. padmyeckme mMeToabl pelleHUS YypaBHEHUA U
cuctem.

29. Npaghuyeckue MmemoObI peweHusi ypasHeHUlU U HepageHcme.
MHoz2oy20nbHUKuU.



Ilepeceuenue npsaMoii 1 TapadoIIk.
B3anMHOe pacmonoxeHre JOMaHOH U mapadoJIbL.
BsanMHoe pacnonokeHue IByX napadout.

30. Npaghuvyeckue MemoObI peweHuUs1 ypaeHeHuUl U HepaseHcme.

OkpyxxHocmu.
I'paduueckoe pemieHre ypaBHEHHH M CHCTEM ypaBHEHHH, BKIIOYAIOUINX YPaBHEHHS OKPY)KHOCTEH,
MIPSIMBIX, KBaPaTOB U APYTHX NPOCTEHINX HUTYD.
Ilepeceuenue npsMON U OKPY>KHOCTH.
B3aumnoe pacnonoxeHue JJOMaHON TUHUY U OKPY>KHOCTH.
BsanMHoe pacnonokeHne OKpy>KHOCTH B apaloJibl.
YpaBHEeHHE OKPYKHOCTH C MOAYIISIMHU.

Tema 11. [lnaHumeTpuyeckme 3apayvyv, MHOrOYrosfibHUKW,
OKPY>XHOCTM.

31. OkpyxHOoCMU.
W3MmepeHne ymioB U AyT, CBA3aHHBIX C OKPY>KHOCTBIO.
Bnucanneie u LHCHTPAJILHBIC YIJIbI.
CBOMHCTBO NEPECEKAOIIUXCS XOPA B OKPY>KHOCTH.
CBOICTBO KacaTelbHOU U CEKYIIICH.
MeTtpudeckue COOTHOLIEHUS B KpyTe.
32. MHO20y20/IbHUKU.
[Tapannenorpamm, poMO, IPSIMOYTOIBHUK, KBaIpaT.
Tpanenusi.
MeTquCCKHe COOTHOUICHUS B YCTBIPCXYTOJIbHUKAaX O6H1€FO BUJa.
CBoiicTBa YeTHIPEXyTOJbHUKA, B KOTOPHIH BIIMCAaHA OKPYKHOCTb.
CBoiicTBa YeTHIPEXYTOJbHUKA, BOKPYT KOTOPOTO MOXKHO OIHCATh OKPYKHOCTb.

Tema 12. NocnegoBaTeNnbHOCTU U NPOrPECCUMN.

33. ApucbmMemu4veckas npoapeccusi.
[lonsiTe u cBOICTBa aprPMETUIECKON POTPECCHH.
Beluncienue cyMMbl OTpe3Ka HaTypaJIbHOTO psijia.
Breraucrienne cymmbl oTpeska apudmMeTnieckoil mporpeccum.
Brrunciienne cyMMbl MHOXECTBA HAaTypaJIbHBIX YHCE, OTIPEEIIieMbIX CBOMCTBAMH JETUMOCTH.
34. leomempuyeckasi npo2peccusl.
[loHsiTHE U CBOMCTBA FEOMETPUUECKON IPOTPECCHH.
BeruncieHue cyMMbl OTpe3Ka FeOMETPUUYECKON IPOrpeccui.
3aaun Ha COCTaBJIEHUE YPaBHEHUH, CBI3aHHBIX CO CBOMCTBAMHU T€OMETPHUECKON IPOTPECCHUH.
3agaun, B KOTOPBIX IIPUCYTCTBYIOT OAHOBPEMEHHO apu(MeTHUYEeCKasi U T€OMETPHUECKas IPOIPECCHU.
35. becKOHeYHO y6bIBaIOLuaﬂ ceoMempu4YyeckKas ripoepeccusi.
ITonsiTre 6€CKOHEUHO YOBIBAIOIIEH F€OMETPUIECKON IPOTPECCHH.
CymMma 6eCKOHEYHO yOBIBaIOIIEl TeOMETPUUYECKOI MPOTPECCHH.
VYpaBHEHHSI W HEPaBEHCTBAa, B KOTOPHIX MPHUCYTCTBYeT CyMMa OECKOHEYHO YyObIBaroLien
reOMETPUIECKON POTPECCHH.

Tema 13. Teopusi BeposATHOCTE 1 KOMOMHATOPHUKA.

36. Teopus eepoamnocmeit
Crny4aitasie coObiThs. CpenHee 3HaYeHUE, MeIMaHa, OTKJIOHEHHS, TUCTICPCHSI.
MaremaTudeckoe OMNHMCAHHE CIy4alHBIX SIBICHUN. OJEMEHTAapHBIE COOBITHS U UX
BEPOSATHOCTb. [IpaBUIIO BBIUMCIICHHUS BEPOSTHOCTH.
OCHOBBI TEOPUHU MHOXKECTB: 00ObEAMHEHUE, TIEPECeUCHIEe MHOKECTB, IUarpaMMbl Ditiepa.
[IpuMeHEeHHEe TEOPHUM  MHOXKECTB  JUIA  BBIUMCICHHS  BEPOATHOCTH. BeposTHOCTH
MIPOTUBOIOIOKHOTO cOObITHS. OOBEINHEHNUE U TTepeceueHne COOBITUH.
dopMmyna CIOKESHHUS BEPOITHOCTEH JIJIS1 ABYX COOBITHIA.



[TpaBuiIO0 YMHOXKEHUS BEPOATHOCTEH JIUIsl HE3aBUCUMBIX COOBITHH.

37. Kombunamopuxa
[TpaBmiI0 YMHOXECHHS M IIPABUIIO CIIOKEHUSI B KOMOMHATOPHUKE.
DopMyIIBI I7Is1 YKCIIAa TIEPECTAHOBOK U COUYCTAHMM B 3a7a4aX KOMOMHATOPUKH.
OCHOBBI TEOpHH MHOKECTB B KOMOMHaTopuKe. Dopmyra BKIFOUEHUH-HCKITIOYSHUH.
[Tomcuét uncna 31eMEeHTOB B MHOXKECTBE MyTEM pa3OreHHS ero Ha MOJMHOXKECTBA.
Pexyppentnsie cootHomieHusi. CocTaBlieHUE PEKYPPEHTHBIX COOTHOIICHUN B KOMOMHATOPHBIX
3a7a4dax. PemeHre IMHEHHBIX pEKYPPEHTHBIX COOTHOIICHUH BTOPOTO MOPSIAKA.

10 KVIACC

Tema 1. AnemeHTapHble hyHKUUN U rpadouKu.

01. dnemeHmapHbie hyHKUUU
JlexapToBa npsAMOYyTOJIbHAS CUCTEMA KOOPIMHAT.
[Monstre ¢pynkuu. OOMacTh onpeaeeHus, MHOKECTBO 3HaUCHHH, rpaduk.
YeTHble U HEYETHBIE (PYHKIIHU.
[lepuonnueckue GpyHKIuN. HanMeHbIINH TOIOKUATENBHBIA TEPHO]I.
MoHoToHHbIe (GyHKIUH. JIOKaTbHBIN SKCTPEMYM.
[TpeoGpazoBanue rpadukoB. CIBUT, pacTshKEHUE, 3epKalbHas CHMMETPUS, ICHTPaIbHAs CHMMETPUSI.
JluneitHass ¢yHKOMA, mpsMas. YpaBHEHHE MPSMOW B pa3inuyHBIX (popmax. YmmoBoi kodpdummeHT
IpSAMON.
VYenoBus napamieNIbHOCTU IBYX MPSIMBIX Ha IIOCKOCTH.
YcnoBus NEPHIEHAUKYSIPHOCTH IBYX MPSMBIX Ha IJIOCKOCTH.
KBamparusiii TpexuiieH, mapadomna. BrigeneHue momrHoro Kpaapara.
[TpoMexyTOK BO3pacTaHus, IPOMEXKYTOK YOBIBaHHUS, TOUKA DKCTPEMYyMa.
MHOXeCTBO 3HaYCHUI KBaApaTHOIO TPEXWIEHA.
HpobHo-nuHeitHas QyHKIMs, THIIepOoa.
ACHMIITOTBI B OCH CHMMETPHUH TUIIepOOJIHL.

02. dnemeHmMapHsbie hyHKUUU C MOOyrieM
IIpeoOpazoBaHue MOIYIIS, IPUMEHEHHOE K apryMEHTY.
[IpeobpazoBanme MOIyIs, MPpUMEHEHHOE K (DYHKIIHU.

Kommozunwmst TuHEHHON (PYHKITUN 1 MOJTYIIS.
Kommosumumst kBagpaTHOTO TpeXwieHA U MOIYIIS.
Kommozunust apoOHO-TUHEHHON (QYHKIIUU ¥ MOJTYJISL.

03. Toyku, npsiMble, MHO20y20JIbHUKU Ha n/1I0CKocmu

MHoxecTBa Ha TIOCKOCTH. [lapannensHelil MEPEHOC, PACTKEHHE.

3epkayibHast U IIeHTpajbHas cumMmeTpust. [IpeoOpazoBanue mogoows.

CpoiicTBa CHUMMETpUU (UTYp, ONHUCHIBAEMBIX YPaBHEHHSAMH W HEPAaBEHCTBAMH C OJHUM U
HECKOJIbKAMH MOAYJISIMHU.

PaccrosHue ot ToukM 10 Havanma koopauHatr. PaccTosHue Mexay nByMsa Toukamu. PacctosHuMe oT
OpsAMOM 10 Hayaysla KoopiauHar. PaccrossHue OT TOYkM 10 mHOpsAaMoil. PaccrosHue Mexnay
napayieTbHBIMA TPSIMBIMH.

Ourypsl Ha IIOCKOCTH, OIpeelsieMble YPaBHEHUSIMA W HEPAaBEHCTBAMHM, BKIIIOUAIOMIUMU [X| H |y| B
Pa3TMYHBIX KOMOWHAITHX.

04. Okpy)¥HoCcmu Ha nockocmu
YpaBHEHHE OKPYKHOCTH.
ypaBHCHI/IC OKPY?KHOCTHU CO CMCIICHHBIM LICHTPOM.
ypaBHeHI/IC OKPYKHOCTHU C MOAYJIAMHU.

Tema 2. Anrebpanyeckne ypaBHeHUS.



05. JluHelHble u KeadpamHble ypasHeHUs!

Jluneiinble ypaBHeHuUs O6€3 mapameTpa U ¢ mapaMeTpOM.
KBagparHeie ypaBHEHHs. YCIOBUE pPa3pelIMMOCTH, YCIOBHE EIMHCTBEHHOIO PELICHUS, YCIIOBUE

HEPa3PEIIUMOCTHU.
Pazniunbie popMyIbl 7151 KOpHEH KBaApaTHOTO YpaBHEHHS.
Teopewmsl Buera.
Brrancnenne ko3 pumreHToB KBaIpaTHOTO YpaBHEHHS C 33JJaHHBIMHI KOPHSIMHU.
Brruncnenne cumMerpruieckux QyHKIUH OT KOpHEH depe3 K03 GUIIHEHTHI.
KBaI[paTHbIe YpaBHCHUA C [TapaMCTPOM.
YpaBHEHUS, IPUBOASAIIMECS K KBAAPATHBIM C IIOMOIIIBIO 3aMEHbI TIEPEMEHHOM.
MeTOI[I)I peUICHUA I[p06HO-paHI/IOHaJ'II>HI>IX ypaBHeHHfI.

06. Anzebpau4eckue ypasHeHUsi cmapuwux cmerneHeu
MeTOI[ TMMOHMKXCHUS TTOpSAIKa anre6panqec1<ylx ypaBHeHHP'I.
BuxBagparHble ypaBHEHUSI.
CuMMeTpruecKkrne ypaBHEHHS.
MeTOI[I)I PAa3I0KCHUA HAa MHOXUTCIIN AJId ypaBHeHI/Iﬁ CTapmux CTEIICHEH.
YpaBHeHuUs, coepkaiire 3HaK abCONMIOTHON BETUYHMHEI.

Tema 3. Anrebpanyeckme HepaBeHCTBaA.

07. Ceolicmea anee6pauqec1(ux HepaseHCcmMs
YucnoBsle HepaBeHCTBA. PaBHOCHIIBHEIEC TTPe0Opa3oBaHnsl HEPABEHCTB.
JIlunelinple HEpaBEHCTBA.
KBanpaTHble HepaBeHCTBa.
JpoOHo-nuHelHbIe HEPaBEHCTBA.
HepageHcTsa, comeprkaniue MOAYJIb U HECKOJIBKO MOIYJIEH.
ToxecTBeHHbIE HEPABEHCTBA.
Cpennee apudmeTndeckoe U CpefHee IeOMETPHUYecKoe IBYX HEOTpHUATeNbHbIX umcen. CBoicTBa
CYMMBEI JIByX B3aHMHO OOpaTHBIX YHCe.

08. Memod uHmepeasoe
MeTtox HHTEPBAJIOB U1 MHOTOYJICHA.
Merton UHTEpBaJIOB ISl pallHOHAIBHON (PyHKINH.
Metoz HHTEPBAJIOB JIsl HPPAIIOHATEHON (QYHKIIHU.

Tema 4. Cuctembl anredbpanyeckux ypaBHeHUMN.

09. CucmemMsbI nNUHelUHbIX ypasHeHUU

IloHsiTHE paBHOCWIIBHBIX CUCTEM, TIOHATHE CIIEICTBUS.

CHuCTeMBbl JIMHEHHBIX anreOpanveckux ypaBHEHUH, MEIOINe eAMHCTBEHHOE pemeHue. [ paduaeckuit
MeToz. MeTo UCKITFOUSHHSI HEU3BECTHBIX. MeTo anredpanveckux npeodpa3oBaHuil.

Borunciienne nuHelWHOW (YHKUMM OT pelIeHHs JHUHEHHOHM CHUCTEMBI METOIOM airedpanmyecKux
npeoOpa3oBaHU.

IIpocTeie TEKCTOBBIE 3aa4H, IPUBOAAIINE K JINHEHHBIM CHCTEMaM.

CucreMsbl IBYX JTUHEVHBIX YPaBHEHUN ¢ JBYMsI HEM3BECTHBIMH, HE UMEIOIINE PEIICHUH NIM HMEIOIIHIE
0eCKOHEUHOE MHOXKECTBO pelieHui. [ eomeTprueckast ”HTEpIpeTarus.

JIuHeliHple CUCTEMBI C NApaMETPOM. YCIOBHME EIMHCTBEHHOI'O PELICHHs, OTCYTCTBMSI DPELICHUM,
0ECKOHEUHOI0 YHCIia PeIeHNH.

Cucremsl, IpUBOIAIIMECS K TMHEHHBIM C IOMOIIBIO 3aMEHBI IEPEMEHHOM.

10. Cucmembl ypasHeHuli obwe20 suda
Buerosckue cucrembl. MeToJ1 penieHus, yCiIoBUE Pa3peIuMOCTH.
Cucremsl, cofiep Kalue OMHOPOJHBIE YPAaBHEHMS.
CHMMeETpHUYECKHE CUCTEMBI.

MeTtox 3aMeHBI IEPEMEHHBIX JUIsl PEILICHUS] CHCTEM.

Tema 5. Anrebpanyeckue BbipaXeHUS.

11. ®opMyrbl COKpauwieHHO20 YMHOXEeHUS
CDOpMyJ'IBI COKPAIICHHOI'O YMHOXXCHUSA U ICIICHUS.



IIpeobpazoBanre BEIpaKEHUH C MOTYIISIMH.

PaznoxxeHne Ha MHOXKHUTEIH YACIOBBIX BbIPAXKEHUH.
Paznoxenue Ha MHOXKUTETTH BRIPAXKEHUH C TapaMeTpamu.
JleneHne MHOTOUJIEHOB C OCTATKOM.

IIpeobpazoBanne ApoOHO-PATMOHATEHEIX BEIPAKEHUT.
Anrebpandeckue BEIPaKEHIS.

12. UppayuoHanbHbie anzebpauyeckKkue 8blparkeHus

W3Bneuenue KBaJpaTHOI'O KOpHA M3 IIOJHOI'O0 KBaJApara YHCJIOBOIO BLIPAXKCHHA W BBIPAXKCHHA C
napamMeTpoOM.

CIIOKHBIE paTUKaIIbI.

U30aBienne oT HUPPAlUOHAJIBHOCTU B 3HAMCHATCIIC YHCIIOBOI'O BBIPAXKCHUSA W BBIPAXKCHUA C
nmapamMeTpoOM.

CpaBHEHHE HPPAITMOHATBLHBIX BEIPAKESHHUT.

UucnoBble OIIEHKH UPPAITMOHABHBIX BRIPAKCHHA 0€3 TapaMeTpOB.

Tema 6. UppaunoHanbHble ypaBHEHUA U HEpaBeHCTBA.

13. OcHo8HbIe MeEMOObI peweHuUsl uppayuoHasbHbIX YypasHeHuUU

U HepageHcme
Oynknusa , rpapuk. OOmMacTe ompeneneHus, MHOXKECTBO 3Ha4eHWH. KOpHU TpeThel, deTBepTOd H
CTapILUUX CTCICHEH.
I'paduueckuit MeTON pelIeHNs HPPAMOHATILHBIX YPaBHEHHI U HEPaBEHCTB.
Meron 3aMeHbl epeMeHHOM. cnonap30BaHnEe OJHOM U JBYX HOBBIX IEPEMEHHBIX.
Hcnonp30BaHWE MOHOTOHHOCTH M METOZA MOoAOOpa NpU peIleHHH HPPAaLlUOHAIBHBIX YPaBHEHUH M
HEpPaBEHCTB.

14. MemoO pasHocuibHbIX rnpeobpa3osaHul
ypaBHCHI/ISI 1 HCPABCHCTBA C IMOJIHBIM KBaJApaTOM 10 3HAKOM KBaApPaTHOI'O0 KOPH:.
MCTO,I[ Ppas3IoKEHNSA Ha MHOXKHUTEIIN.

YHUBepcalbHBII METO PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

HppanyoHanpHble ypaBHEHUS U HEPABEHCTBA.

MerTox SKBHBaJI€HTHBIX TIPpeoOpa30BaHUi ISl HPPANMOHATBHBIX YPABHEHNN 1 HEPABEHCTB.
IToHsTHE SKBUBAJIEHTHOTO r[peo6pa30BaHI/1>1.

OCHOBHBIE THITBI HPPAIIHOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

MeTo/1 HEAKBUBAJICHTHBIX TTPE0OPa30BaHUH.

Ilonsatue CJICACTBUAA.

[MonsiTre poBepKu pemeHus. DPPEKTUBHBIE METOIBI TPOBEPKH.

Tema 7. HatypanbHble, uenble, AeNCTBUTENbHbIE YUCha.

15. lensle, payuoHanbHbie, OelicmeumesibHbie Yucra.
JleneHue HaTypaJbHBIX YHCEJ C OCTATKOM M 03 ocTaTKa.
[IpocTsle uncna. PaznoxxeHue HaTypaJIbHOTO YKCIa Ha MPOCThIE MHOKUTEIH.
HaubGonpmmii obuuii nenurens 1 HauMeHblee o01ee KpaTHoe.
JecsTruHas 3anmuch HaTypaTbHBIX U IEITBIX YUCE.
[IpuzHaku genumocty Ha 2, 3, 4, 5, 8, 9. [Ipu3Haku 1eTMMOCTH Ha COCTaBHBIE uncia 6, 10, 12, 18, 36,
45,72 u T.10.
Wppanmonansaeie yncia. ppannoHaIbHOCTh W HEKOTOPHIX IPYTHX aNTreOpandecKuX KOHCTAHT.
MHOXECTBO JIEHCTBUTEIBHBIX YHCEIN, YUCIOBas mpsiMast. CpaBHEHHE NCHCTBUTEIBHBIX Yucel. Momyis
JNEeUCTBUTEIBHOTO YUCIA.
Apudmernueckue AeWCTBUS HaJl OOBIKHOBEHHBIMHU U JIECATUYHBIMH JIPOOSIMHU.
[IpuBeneHne MEPUOAMIECCKON MECSITHYHONH IpoOM K palMoHAIBHOMY BHIY. llpemcraBieHue
PaIMOHAIBHOTO YUCIIa B BUJIE IEPHOIUIECKON IECATUIHOMN IPOOH.
16. YpaesHeHus 8 yesnbix Yucrnax.
JluneiiHbIe ypaBHEHUS B IEIBIX YMCIax (qU0(aHTOBHI YpaBHEHUS).
Cuctembl TMHEHHBIX YpaBHEHUH B IEJIBIX YHACTIAX.
Henuneiinple ypaBHEHUS B LEJIBIX YUCIAX.



CucremMbl HENMMHEHHBIX YPaBHEHUH B LIEJIBIX YUCIIAX.
YeioBus 1EI0YUCICHHOCTH PalliOHAIBLHON (YHKIIHUH.

17. Tekcmoesble 3adaqyu € UesIo4UCTIEHHbIMU PeweHUsIMU.
Ilonsrue O6’I>CI[I/IH6HI/I$1 " 1IepeCCUCHNA MHOXKCCTB.
HO[[C‘IGT KOJIMYCCTBA JICMCHTOB MHOXCCTBA, O6J'IaIlaIOHII/IX OJHOBPEMCHHO ABYMA CBOMCTBaMM.
TToxcuer KoMUeCTBa 3JIEMEHTOB MHOKECTBA, 00JIaJafOIINX OOHUM H3 IBYyX CBOJMCTB.

Tema 8. TekcToBbIe 3aga4M.

18. [NloHsIMUe NPoUyeHMHoO20 OMHOWEHUS].
Ilonsrue IMPOUCHTHOI'O OTHOIIICHHA.
JByKpaTHOE NPUMEHEHHE MPOLICHTHOI'O OTHOIICHHUS.
3MeHeHue mpoIeHTHOTO COJIepKaHUs OHOM U3 KOMIIOHEHT B ILByXKOMHOHeHTHOI“d CHCTEME.
H3menenue IMPOLCHTHOI'O COACPKaHUS 0I[HOI>'I U3 KOMIIOHEHT B MHOTOKOMIIOHEHTHOM CHCTEME.

19. NMoHssiMmue Ccr0XHbIX NPOYEHMOos.
OCHOBHBIE 3aKOHOMEPHOCTHU CIIOKHBIX ITPOILICHTOB.
MareMaTHYeCcKHe acTeKThI ITpoliecca MPUPOCTa KanuTaia B OaHKe.

20. 3adayu Ha dsuKeHue.
I'padnueckoe n300pakeHNE YCIOBHA 3a/1a9H.
DreMeHTapHbIe 3a]a49H Ha JBIKEHHE OHOTO O0ObEKTa.
JIBMOKeHHE IByX OOBEKTOB C Pa3HBIMH CKOPOCTSIMHU.
JIBIbKEHHE BHU3 U BBEPX IO PEKe.

JIBMKeHHE HECKOJIBKMX OOBEKTOB IO PEKE.
JB>keHue 1o 3aMKHYTON TPACKTOPHH (OKPY>KHOCTH).

21. MoHssmue npou3eodumesnibHOCMuU mpyoa.
PaboTta 1 mpon3BOANTEIHHOCTH TPYAA OJHOTO YYACTHHKA.
CoBmecTHast paboTa v TPOU3BOTUTENHEHOCTD TPY/a HECKOJIBKHIX YYAaCTHHUKOB.
IloBbIIIEHNE U IIOHMKEHUE IMPOU3BOAUTECILHOCTH Tpyda W CBA3AHHOC C 3TUM HU3MCHCHHC BPECMCHU
BBITTOJTHCHUS.

22. Tekcmoegbie 3a0ayu 3KOHOMUYEeCKOU memMamukKu.
[loHsTHS BBIpYYKH, pacxofa, 10X0/a, MPHOBLTH.
TeKCTOBI)Ie 3a1a41 Ha BBbBIYUCIICHUC 3KCTpeMaHBHLIX SHBIIGHI/II‘/'I B 3aJa4axX JKOHOMHUYECCKOI'O
COZEpIKaHUA.
3agaun, TpeOyromre BEIpaOOTKM ONTHMAIBHON CTpaTeruu.

23. lNoHssmue cnpoca u npeosIoXKeHUusl.
Ilonsatue CIIpOCa U NPCAJIOKCHU .
33)13111/1 OINITUMH3AlMU MIPH 3aJaHHOM COOTHOUICHUH CIIPpOCa U NPCAJIOKCHUA.

24. Cmecu u cnnasabl.
BriunciieHre KOHIIEHTpalui CMECH ABYX PacTBOPOB.
BI:I‘II/ICJ'IGHI/IG) KOHI_ICHTpaLU/II/I CMECHU Tpex paCTBOpOB.
MaKCI/IMaHBHHe U MUHHUMAJIBHBIC 3HAYCHUS KOHHCHTpaHI/II/I HpI/I CMCIIUBAHHUU.
Briunciienue miomaau no pajnycy OnucaHHOTO KpyTa.

Tema 0. TpuroHomeTpuyeckume dyHKUUN 7
TpUroHomeTpu4yeckmne opmynol.

25. TpuzoHoMempu4eckue ¢hopmyIibl.

Tpuronomerpuueckuili kpyr. M3amepenue ymioB B paguaHax M rpagycax. Yucmo w. Pacnonoxenue
Touek 1, 2, 3,4, 5, 6 panvaH Ha TPUTOHOMETPHUYECKOM KPYTE.

Omnpenenenue TPUTOHOMETPUIECKUX (PYHKIIMNA YMCIIOBOTO apryMEHTa.

[leprnoANYHOCTH OCHOBHBIX TPUTOHOMETPHUYECKUX (PYHKIIHH.

Yertnsie u HeueTHbIe pyHKIMH. [IpoMexxyTkn Bo3pactanus u yosiBanus. Hanbonpimme n HanMeHbIINe
3HAYEHUS, MHO)KECTBO 3HAYCHHA.

I'paduku TpuronomeTpuueckux QyHKLIUI.

YacTHpIC 3HAYCHHS , , , .

DopMyJIbl IPUBEIECHUS.



DopMyITbI CIOKEHUS U YMHOXKEHUSI.

®opmyibl TBOMHOTO U MOJIOBUHHOTO YIIia.

Brrurcnenue TpUroHOMeTprUeCKUX QYHKIUH IS YIJIOB, KPaTHBIX 15 Tpagycos.
[IpeoOpazoBaHKe TPUTOHOMETPHUCCKUX BBIPAKEHHUN C MOAYJISMHU.

KopHu 0CHOBHBIX TPUTOHOMETPUIECKUX (GYHKIHUN. 3HAKW TPUTOHOMETPHUIECKUX (DYHKITHIA.

26. TpucoHoMempu4eckue ¢hyHKyUU.
MHOXeCTBO 3HaUCHUH (PYHKIINH , .
MHOXECTBO 3HAUCHUI QPYHKITUH .
MHOXecTBO 3HaYCHUH KBaPaTHOTO TPEXWICHA C TPUTOHOMETPUIECKOH (DYHKIIHEH.
MHOXeCTBO 3HaU€HUI QYHKIIUU IS
MHOXecTBO 3Ha4CHUH TPOOHO-IMHEHHOW (QYHKIUH C TPUTOHOMETPUIECKON (QYHKIIHEH.

Tema 10. TpuroHomMmeTpuyeckne ypaBHeHUSI U HepaBeHCTBA.

27. 3neM9Hmaprle mpucoHoMempu4ecKue ypaeHeHUsl.
YpaBHeHHUs BHUA , COS X =a, tg X =a.
TpuroHomeTpuyecKkue ypaBHEHUS, pa3iararoluecs Ha MHOKUATEH.
[Mpumenenue Gopmyn ABOMHOTO U MOJOBUHHOTO YIIa.
MeTtoz BCITOMOTaTENBHOTO yITIa.
OneMeHTapHbIe TPUTOHOMETPUYECKHE HEPaBEHCTBA.

28. KeadpamHble  mpu20HOMempu4yecKue YpaeHeHUs!

HepageHcmea.
TpUroHOMEeTpUUYECKUE YPABHEHUS, IPUBOASIIHUECS K KBAIPAaTHBIM.
TpuroHomMeTpUUECKUE HEPABEHCTBA, IPUBOIAIIMECS K KBaJPATHBIM.
TpuroHoMeTpru4ecKiue HEPaBEHCTBA, pa3Iararonecs Ha MHOXKHUTENH.
TpuroHomeTpHUyECcKUE HEPABEHCTBA, PEIIAEMbIE METOIOM 3aMEHBI IIEPEMEHHOM.

Tema 11. MeToabl peLieHUs TPUFOHOMETPUYECKUX YPaBHEHUN

U HepPaBeHCTB.

29. Memod Pa3siIoKeHUs Ha MHOXKumeJsiu 8 mpu2oHoMempuu.
MeTob! pelIeHHs] TPUTOHOMETPUYECKUX YPABHEHUM.
[Tpumenenue mpeoOpa3oBaHusi CYMMBI B IPOU3BEICHHE.
[Ipumenenue mpeoOpa3oBaHus IPOU3BEACHUS B CYMMY.
OT60p 001X KOPHEN B HECKOJIBKUX CEPUIX PEIICHUH TPUTOHOMETPUYECKUX YPaBHEHUH.
HppannoHaibHble ypaBHEHHs ¢ TPUTOHOMETPUIECKUMH (PyHKIIHSMHU.

30. MemoOd noHu)xeHuUs1 Nopsioka 8 MPuU2OHOMempuu.
[ToHmxeHue nopsiika TPUTOHOMETPUYECKUX YPABHEHUM.
MCTO,Z[ MaXOpPaHT B TDPUTOHOMETPUH.
TpuroHomeTpUUECKUE YPABHEHUS U HEPABEHCTBA C TAPAMETPOM.
CucremMbl TPUTOHOMETPUUECKUX YPABHEHUN 1 HEPABEHCTB.

Tema 12. O6paTHbIe TPUroHoMmeTpuveckme PyHKLUN.

31. O6pamHble mpusoHOMempu4eckue ByHKyuu, ceolicmea u

epadhuku.
O0nacTh onpeneieH sl 1 MHOKECTBO 3HAYEHUH 00PaTHBIX (QYHKITHH.
DopMyITBI CIOKEHHS 00PATHBIX (YHKITHH.
Komnozunus TpuroHoMeTpudeckoi (PyHKIUH U 00paTHON TPUTOHOMETPUUECKON (YHKIIHUH.
Kommosumwmst 06paTHOil TPUTOHOMETPHUIECKOH (PYHKITUH U TPUTOHOMETPHUIECKON (DYHKIINH.

32. YpasHeHus u HepaseHcmea c obpamHbIMU

mpu2oHoMempu4yecKUMU PYHKUUSIMU.
[Ipocreiimme ypaBHeHHS ¢ 00paTHBIMU (PYHKIHASIMHU.
[Mpocreiitme HepaBeHCTBA ¢ 0OPATHBIME (QYHKITUSIMH.
JluneiiHble ypaBHEHUS, BKIIIOYAIOIINE H .
KBazgparHble ypaBHEHHS U HEPABEHCTBA C 0OPATHBIME (QYHKITUSIMH.



Tema 13. NMnaHumeTpnyeckme 3agayumn, TpeyronbHUKN.

33. lNpsiMmoy20nbHbIU U pagHO6e0pPeHHbIU mpey20sibHUKU
[IpsmoyronbHEI TpeyronsHUK. Teopema [udaropa.
TpI/IFOHOMeTpI/IquKI/Ie COOTHOLICHUA B IPSAMOYT'OJIbHOM TPCYTOJIbHUKE.
PaBHOOEPEHHBIN TPEYTOJIHHUK. BEIUncienne pagnycoB BINCAHHOTO W OTIMCAHHOTO KPyTa.

34. bBuccekmpuca mpeyaosibHUKa
OCHOBHBIC CBOWCTBAa OMCCEKTPHUCHI.
Bebruncienue 1Bl OUCCEKTPUCHI.

35. MeduaHa u ebicoma mpey20JsibHUKa
OCHOBHBIE CBOICTBa MCEIUaHBbI. Brruucnenue JJIUHBI M€ AHBbI.
OcHOBHBIE CBOMCTBA BLICOTHI. BeIunciieHne JJIMHBI BBICOTBI.
Brycannas u onmcanHas OKPYXHOCTH.

36. lNnowadb mpeyaosibHUKa
Brruncnienue miomany mo AByM CTOPOHAM U YIITy MEXKIy HUMHU.
Beruuciienne miomany o CTOPOHe U ABYM MPHIISKAIIUM yIJIaM.
Brruucnenue minomany no TpeM ctoponam. @opmyna I'epona.
Beruncnienne miomany mno paanycy BOHCaHHOTO Kpyra.

Tema 14. 3agaum c napameTpom.

37. JluHeUHbIe ypagHeHUs1 U HepaeeHcmea ¢ napamMempom.
JIunelinbple ypaBHEHUS C TApPaMETPOM.
JIvHeiiHbIe HEPABEHCTBA C MAPAMETPOM.
JIvHelHbIe CUCTEMBI C TAPaMETPOM.

38. KeaOpamHbie ypasHeHuUs1 u HepageHcmea ¢ rnapaMmempom.
KBanpaTtHbie ypaBHEHUsI, CHCTEMBI M HEPABEHCTBA C MAPAMETPOM.
VYcioBusi, TpuU KOTOPBHIX 3aJaHHBI TIPOMEXYTOK PACIIONOXKEH MEXIy KOpHSMH (BHE KOpHEi)
KBaJpaTHOI'0 YpaBHCHUSI.
YCIIOBI/IS[, IIprU KOTOPBIX BCC YHCJIa 3aJaHHOIO IIPOMCIKYTKa SABJIAIOTCA PCIICHUAMU KBaApPaTHOIO
HEPABCHCTBA.
Cucrembl KBaJIpaTHBIX HEPABEHCTB C MTAPAMETPOM.

39. YpasHeHusi ¢ napamempomM 8 npasou Yyacmu.
YpaBHEHHs ¢ TapaMETPOM B IIPABOM YACTH.
CBs13b CO MHOKECTBOM 3HAUEHUI.
YpaBHEHHS 1 HEPABEHCTBA C OTPAHUYCHUSIMH, 3aBUCALIMMU OT MapaMeTpa.
HppannoHaibHble ypaBHEHHS U HEPABEHCTBA C MTApaMeTPaMH.

40. KeaOpamHble ypaeHeHUs U HepaeéeHcmea OMHOCUMEesIbHO

rnapamempa.
KBagpaTtHbie ypaBHEHHS] OTHOCUTEIIBHO TTapaMeTpa.
AnreOpanveckue ypaBHEHHUS CTapIINX CTENEeHeH, KOTOphle MOXKHO pacCMaTpHUBATh KaK KBajpaTHBIE
YpaBHEHUSI OTHOCUTEIBHO MapamMeTpa.
TpUroHoMeTpU4ECKUE YPaBHEHUSI OTHOCUTEIBLHO NTapamMeTpa.
[TokazaTenbHblE ypaBHEHHS OTHOCUTEIIBHO MMapaMeTpa.
Jlorapudmudeckue ypaBHEHUS] OTHOCUTENBHO TTapamMeTpa.
UppanvoHanbHble ypaBHEHUS] OTHOCUTENIHLHO MapaMeTpa.
Pemenve ypaBHeHMI 1 HEPABEHCTB Ha TUIOCKOCTH (TTapaMeTp, IepeMeHHast).

Tema 15. lpacdhmnyeckue mMeToabl pelIeHUA YpaBHEHUN W
CUCTEeM C napamMeTpomMm.

41. 'paghudeckue MemoObI peweHUs1 ypasHeHuUll u HepaseHcme.

MHo2oy20onbHUKuU.
[Tepecedyenue mpssMoit 1 mapabOITkI.
B3anmHOe pacronoxeHne JOMaHo# 1 napadoIibl.
B3aumHoe pacrionoxeHue aByx mnapadod.



KoMImo3uIisi TpUrOHOMETPUYECKON (DYHKIIMU ¥ 0OPaTHOM TPUTOHOMETPHUCCKOM (DYHKITUH.
Kommosuiis oOpaTHOi TPUTOHOMETPUIECKOH (DYHKITUH M TPUTOHOMETPHUUIECKON (PYHKITHH.

42. paghudeckue MemoObI peweHUsl ypasHeHUll U HepagseHcme.

OkpyxxHocmu.
I'paduueckoe pemieHne ypaBHEHWH W CHCTEM YpaBHEHWH, BKIIOYAIOIINX YPAaBHEHHUS OKPY>KHOCTEH,
MPSIMBIX, KBaJIPAaTOB U APYTHX NPOCTSHIIUX (HUTYD.
IlepeceueHue npsMON U OKPY>KHOCTH.
B3anMHOe pacnonoxeHue JOMaHOH JIMHAU U OKPYKHOCTH.
BsanMHoe pacnonokeHne OKpy>KHOCTH B TapalboJibl.
YpaBHEHUE OKPY>KHOCTU C MOIYJISIMHU.

Tema 16. BbluncneHne n npuMmeHeHMe Npon3BoaHOMN.

43. BbivyucsieHuUe npou3eooHOll.
Onpenenenue U reOMETPUIECKUI CMBICT POU3BOIHOM.
Tabnuna npousBonHbIX. [IpaBusia BEIYHUCIEHUS TPOU3BOAHBIX.
Brrurcnenne mpon3BOIHON CIOKHOMN (DyHKITHH.

[MonsiTre o GyHKIMAX, HE UMEIOLINX MPOU3BOAHON B TOUKE.

44. lTocmpoeHue u NnpuMeHeHUe KacamersibHbIX.
YpaBHeHHe KacarenbHOH K rpaduky auddepenmupyemoit GpyHknnu.
CBoiicTBa KacaTeNbHOM K mapabore.

CBolicTBa KacaTeNbHON K KyOndeckoi mapabdorre.
CBolicTBa KacaTenbHOM K runepoosie.
[NonsiTue kacanus rpaduKoOB IBYX (PYHKIUH.

Tema 17. NpmMeHeHUe NPON3BOAHON ANA peLUeHns 3a8au.

45. Toyku akcmpemyma ¢hyHKyUU.
HaXO)K[ICHI/IC Y4aCTKOB MOHOTOHHOCTH.
HccnenoBanue TOKAIBHBIX SKCTPEMYMOB (PYHKITHH.
OTpIcKaHNEe HAMOOJBIIIETO M HAUMEHBINIET0 3HAYCHHUI (DYHKIIHH.

46. Tekcmoesble 3ada4u.
9KCTpeMaHI)HOC 3HaYCHUEC CYMMBI BCJIMYWH C 3a/IaHHBIM ITPOU3BCICHUCM.
DKCTpeMalbHOE 3HAYCHHUE TTPOU3BEICHISI BEIMYUH C 33JaHHOM CyMMOM.
I'eoMeTpuueckas HHTEpOpPETALUS SKCTPEMATbHBIX 3a7a4.
DKcTpeMallbHOE 3HAYeHHE KBAAPATHYHON (DYHKIIUU JBYX TIEPEMEHHBIX.
DKCTpeMalbHbIE 3aa91 YKOHOMHYECKOTO COACPIKAHUS.
['eoMeTpuyeckue 3KCTpeMaNIbHbIE 33JaUU.
HccnenoBanue KoIu4ecTBa KOPHER ypaBHEHUS C TAPAMETPOM.

47. 3adayqyu, cesizaHHble C¢ onmumu3ayueli 3KOHOMU4YeCcKOU
dessmesibHOCMuU.

Brruncnenue makcuMaabHOM BBIPYYKHU IIPU 3aTAHHOM 00beMe BIIOKEHHBIX CpCACTB.
Briunciienre HaMMEHBIIEr0 00beMa BIOMKEHHBIX CpeacTB 4 AOCTUIKCHUA 3a)Z[aHHOI7I BCJINYHMHBI

BBIPYYKH.
48. 3adayu onmumu3ayuu 3KOHOMUYecKoU OdessmenibHOCMU,

pewaembie ¢ NPpUMeHeHUeM rnpou3eo0HOU.
33}:{3‘11/1 OITHUMMU3AIINN SKOHOMHYECKOU ACATCIIbHOCTU, NPUBOAAIIHNECA K HCCICIOBAHUIO CBOVICTB
KBaJApaTHOI'O TPCXYJICHA.
3aﬂaq1/1 OIITUMU3AIINN 3KOHOMH‘ICCKOf/'I JACATCIIBHOCTH, HpI/IBOHSIHII/IeCSI K HCCJICAJOBAHUIO CBOI71CTB
CTETIEHHBIX (PYHKIIHH.

Tema 18. I'Inaﬂumeprlecxue 3agayin, MHOroyrojibHUKu,
OKPYXHOCTMW.

49. TeopeMbI CUHYCO8 U KOCUHYCO8.
TeopeMa CHHYCOB.



Teopema KOCUHYCOB.
ITomoOue TpeyroIbHUKOB.

50. OkpyxHocmu.
M3Mepenue yIiioB | IyT, CBSI3aHHBIX C OKPY)KHOCTBIO.
BrmcanHble ¥ IGHTPAIbHBIC YIIIBL.
CBOICTBO NepeCceKaOIUXCs XOp/] B OKPYKHOCTH.
CBOHCTBO KacaTebHOW U CEKYIIeH.
MeTtpHyeckue COOTHOIICHUS B KPyTe.

51. MHo20y20s1bHUKU.
[Mapannenorpamm, poMO, MPSIMOYTONBHUK, KBaPaT.
Tpanerusi.
MeTpI/I‘leCKI/Ie COOTHOLICHUS B YCTBIPCXYTOJIbHUKAX O6IHGFO BHUAA.
CBolicTBa YETHIPEXYTOJbHUKA, B KOTOPBIN BIIMCAaHA OKPYKHOCTb.
CBo¥iCTBa YETHIPEXYTOIHHUKA, BOKPYT KOTOPOTO MOKHO OTIHCATh OKPYXHOCTb.

Tema 19. OO6patHasa ¢yHKUMA, CnoXHaa YyHKUUA,
hyHKLUMOHaNbHbIE YypaBHEHMUS.

52. CnoxHasn pyHKyusi.
[onsTre croxxHOW (HYHKIIHU.
Brruucnenne obnactu onpeneneHus CIoKHONW QYHKIHH.
BrrunciieHre MHOXKECTBA 3HAUCHUH CIIOKHON (QYHKITUY.
Brrurcnenne mpon3BOIHON CIOKHOMN (DYyHKITHH.
Brruncnenme HanbONBIIET0 ¥ HAMMEHBIIIETO 3HAYCHUH CIIOKHON (PYHKIINH.

53. O6bpamHas ¢hyHKUUSI.
[NonsiTue 0OpaTHOM (HYHKINH.
OO0mre npaBuIa MOCTPOCHUST 0OpaTHOW (PYHKIHH.
OcHOBHBIC TAapbl B3aWMHO OOpaTHBIX (YHKUIMWI: JHMHEHHas, CTENeHHas, TPUTOHOMETPHUYECKHUE,
MOKa3aTesbHas ¥ JTIorapupMuIecKast.

54. MHo)>xecmeo 3Ha4YeHuUU CJI0XXHOU byHKUUU.
MHOXEeCTBO 3HAUEHU I KOMITO3MIIMU HECKOJIbKUX KBaJIPATHBIX TPEXYJICHOB.
KoMmmo3unumst KBa[paTHOTO TpeXwWieHa i TPUTOHOMETPHUIECKON (DyHKITHH.
Komrmozunust KBaipaTHOTO TpeXdiieHa U JorapuhMUIecKoi GpyHKITHH.
Kommozumust KBagpaTHOTO TPEXWICHA U TTOKa3aTeIbHON Q)yHKuI/H/I.

Tema 20. NocnepoBaTesibHOCTU U NPOrpeccum.

55. Apucpmemuyeckasi npoapeccusl.
[lonsiTe u cBOICTBa aprPMETUIECKON POTPECCHH.
Beluncienue cyMMbl OTpe3Ka HaTypaJIbHOTO psijia.
Beraucrienne cymmbl oTpeska apudMeTnieckoil mporpeccum.
Brrunciienne cyMMbl MHOXECTBA HAaTypaJIbHBIX YHCE, OTIPEEIIieMbIX CBOMCTBAMH JETUMOCTH.

56. leomempuyeckas npoz2peccusi.
[loHsiTHE U CBOMCTBA FEOMETPUUECKON IPOTPECCHH.
Brruucnenne cyMMbl OTpe3Ka reOMETPHUYECKON MPOTPECCUH.
3agaun Ha COCTaBJICHUE YpaBHEHUH, CBI3aHHBIX CO CBOMCTBAMH I'€OMETPUYECKON POTPECCHH.
3agaun, B KOTOPBIX MIPUCYTCTBYIOT OAHOBPEMEHHO apu(MeTHYECKast U TeOMETPHUYECKasl POTPECCUH.

57. beckoHe4YHO ybbIearow,asi 2eomempu4vecKasi npo2peccusl.
IonsiTre 6ecKOHEYHO YOBIBAIOIIEH TEOMETPUIECKOM MPOTPECCHH.
Cymma 6eCKOHETHO yOBIBAIOIICH TeOMETPUICCKOM TPOTPECCHH.
VYpaBHEHHST W HEPAaBEHCTBA, B KOTOPBIX MPUCYTCTBYET CyMMa OECKOHEYHO YyObIBaromiei
FeOMETPHUYECKOMN NIPOTrPECCHU.

Tema 21. Teopusi BepossTHOCTE 1 KOMOMHATOPHKA.

58. Teopus eepoamuocmeii
CﬂyqaﬁHme COOBITHSL. CpenHee 3HAQUCHUC, MCIHAHA, OTKJIIOHCHUS, TUCIICPCHA.



Maremarudyeckoe ONHCAaHHWE CIIyYalHBIX SIBICHHH. OJeMEHTapHble COOBITUS U UX
BEPOATHOCTH. [IpaBuIIO BEIUMCIIEHNS BEPOSATHOCTH.

OCHOBBI TEOPHH MHOXECTB: 00bETMHEHNUE, IIEPECEUCHNE MHOXKECTB, JHarpaMMBbl Diiepa.

[IpumeHeHHEe TEOPUM  MHOXKECTB I BBIUMCICHHMS  BEPOATHOCTH. BepoATHOCTH
MPOTUBOMIOIOKHOTO COOBITHS. OOBbeIMHEHNE U TTEPECEUCHUE COOBITH.

dopMmyrna croxeHHs! BEpOATHOCTEH U1 POU3BOJIBHOIO KOJIMYECTBA COOBITHUH.

[TpaBuiI0 YMHOXCHHS BEPOSITHOCTEH /1711 HE3aBUCUMBIX COOBITHH.

['eomeTpuueckass BEpOATHOCTb. 3aJayd O BbIOOpE TOUKHM WM HECKOJIBKHX TOYEK BHYTPHU
OoTpe3ka WM Ksajpara. lIpuMmeHeHuMe TreoMeTpUyYecKo MoOAenu Uil  BBIYUCIICHUS
BEPOSATHOCTH.

59. Kombunamopuka

[TpaBHI0 YMHOXKEHUS U IIPABUIIO CIIOKEHHSI B KOMOMHATOPUKE.

OcHOBHBIE 3371841 KOMOMHATOPUKH: TIOACYET YHCIIa IEPECTAHOBOK M COYETAHUH.

PexyppeHnTHble cooTHOIIEHUA. COCTaBIE€HUE PEKYPPEHTHBIX COOTHOIIEHUH B KOMOMHATOPHBIX
3ama4ax. Pemenue NMHEMHBIX PEKYPPEHTHBIX COOTHOILIEHUM BTOPOTO MOPsAKA.

OCHOBBI TEOpUU MHOXKECTB B KomMOuHatopuke. Dopmyna BriIroueHHH-uckiaroueHni. [logcuér uncna
5JIEMEHTOB B MHOXKECTBE ITyTEM pa30HEHHs €ro Ha IIOIMHOXKECTBA.

IlousTue OTO6pa)KeHI/I$1 MHOXECTB M B3aMMHO-OJHO3HAYHOI'O0 COOTBETCTBHUA MCKAY ABYMA
MHOXKeCTBaMH. PerieHue KOM6I/IHaT0pHI)IX 3aJa4 C IOMOLIBIO YCTAHOBJIICHHA B3aMMO-OAHO3HAYHBIX
COOTBETCTBHH.



11 KIIACC

Tema 1. AnemeHTapHbIe PYHKLMUU U rpaddUKN.

01. SnemeHmMapHbie pyHKUUU
JlexapToBa MpsIMOYTOJIbHASL CUCTEMA KOOPAWHAT.
Ionstre dhynxmum. O61acTh onpeneaeHns, MHOXKECTBO 3HAYCHHH, TpaduK.
YeTHble ¥ HEYECTHBIC (PYHKIIHH.
[Mepunoanyeckue pyHKIMH. HanMeHbIIHIA TONOKUTEIBHBIA TIEPHOLI.
MonoToHHbIE QyHKIINH. JIOKaTBHBIN 3KCTPEMYM.
[TpeoOpazoBanue rpadukoB. CIBUT, pacTshKEHUE, 3epKaibHas CHMMETPHS, IEHTPaIbHAs CHMMETPUSI.
Jluneiinas QyHKOMA, TmpsiMas. YpaBHEHHE MPSAMOH B pa3nuuHbIX (opmax. Yoo koddduuueHt
MPAMOM.
VYci1oBus MapaIeNnbHOCTH ABYX MPSIMBIX HA INIOCKOCTH.
VYcnoBus NepneHIuKYyISIPHOCTH ABYX MPSIMBIX HA TJIOCKOCTH.
KBamparusiii TpexuiieH, mapadomna. BrigeneHnue momrHoro Kpaapara.
ITpoMexyTOK BO3pacTaHus, HPOMEXKYTOK YObIBaHUS, TOUKA IKCTPEMYyMa.
MHOX€ECTBO 3HAUEHU KBaJpaTHOTO TPEXUJICHA.
[poOHo-nmuHeiHas QyHKIMs, THIepooIa.
ACHMIITOTBI U1 OCH CUMMETPHUH THIIEPOOIIBI.

02. dnemeHmMapHsbie hyHKUUU C MOOyrieM
ITpeobpazoBanue MOIYIIS, MPUMEHEHHOE K apTYMCHTY.
[TpeoOpaszoBanre MOIYIs, IPUMEHEHHOE K (DYHKIIUH.

Kommozumwmst muHEHHOH (PyHKITUN 1 MOTYIIS.
Kommosuiyst KBaJipaTHOTO TPEXUJICHA U MOIYIIS.
Komrmo3unust ApoOHO-TUHEHHON (QYHKIIUU ¥ MOJTYJISL.

03. Toyku, npsiMble, MHO20Y20/IbHUKU Ha NnyiocKkocmu

MHoxecTBa Ha miockocty. [lapannenpHblil IEPEHOC, paCTsHKEHUE.

3epkayibHasl U IIeHTpajbHas cumMmeTpusl. [IpeodpazoBanue moaoous.

CBoiicTBa CHUMMETpUH (UTYp, ONHUCHIBAEMBIX YPAaBHECHHSAMH W HEPAaBEHCTBAMH C OJHUM U
HECKOJIbKMMHU MOAYJIAMMU.

PaccTosiHMe OT TOYKM JI0 Hayala KOOpAWHAT. PaccrosHue Mexay NByMs Toukamu. PaccTosHue oT
OpsIMOM 10O Havajga KOOpAWHAT. PaccTosHMEe OT TOYKM J0 mpsMoil. PaccrosHue wMexmy
napajijiC/IbHbIMHA ITPSAMBIMUA.

Ourypsl Ha TUIOCKOCTH, OIpeJielisieMble YPaBHEHHUSIMA W HEPAaBEHCTBAMHM, BKIIOUAIOMIMMH [X| H |y| B
Pa3NIUYHBIX KOMOHHAIHSIX.

04. Okpy)xxHoCmMu Ha nsiockocmu
YpaBHEHHE OKPY>KHOCTH.
YpaBHEHHE OKPY>KHOCTH CO CMEIIEHHBIM LIEHTPOM.
VYpaBHEHHE OKPYKHOCTH C MOAYJISIMH.

Tema 2. Anrebpaviyeckue ypaBHEHuUS.

05. JluHeliHbIe u keaOpamHble ypaeHeHUus

Jluneiinble ypaBHeHus O6€3 mapameTpa u ¢ mapaMeTpOM.
KBagparHele ypaBHEHHS. YCIOBHE pa3pelIMMOCTH, YCIOBHE EIUHCTBEHHOIO pEIICHHS, YCIOBHE

HEPA3PEIIMMOCTH.
Pazniunbie GpopMyItbl 17151 KOpHEH KBaApaTHOTO YpaBHEHHS.
Teopemsl Buera.
Beraunciiene koapQUIMEeHTOB KBaJPATHOTO YPABHEHHUSI C 33/IaHHBIMH KOPHSIMHU.
Brrunciienne cumMerprudeckux QyHKIMN OT KOpHEH depe3 K03 DUIIHEHTHI.
KBanparHsle ypaBHEHUS ¢ TapaMeTpoM.
VYpaBHEHUs, NPUBOIAIINECA K KBaIPATHBIM C [IOMOLIBIO 3aMEHBI IEPEMEHHOM.
MerTonp! pemieHus: APoOHO-PAIMOHABHBIX YPAaBHEHUH.



06. Anzebpauyveckue ypasHeHUsi cmapuwux cmerneHeu
Merton noHmKeHUs MOpsAKa anreOpandeckux ypaBHEHUH.
buxBanparHeie ypaBHEHUS.
CumMeTprUeCcKue ypaBHEHUSI.
Mertonapl pa3iokeHHs Ha MHOXKUTEIH [ yPaBHEHUH CTapIInX CTETICHEH.
YpaBHEHHS, comeprKainie 3HaK aOCONMFOTHON BEJTMIHHEI.

Tema 3. Anrebpanyeckme HepaBeHCTBaA.

07. Ceolicmea anzebpauyeckux HepageHcme
UucioBele HepaBeHCTBA. PaBHOCHIIBHBIE TPE0Opa30BaHNs HEPABEHCTB.
JIvHeliHbIe HEpaBEHCTRA.
KBagparHbie HepaBeHCTBA.
JpoOHo-rHEHBIC HEpAaBEHCTBA.
HepageHcTBa, coneprxamue MOLYIb U HECKOIBKO MOITYJIEH.
ToxxecTBeHHBIE HEPABEHCTBA.
CpenHee apudMeTHUEeCKOe M CpelHee T'eOMETpHUYEecKoe ABYX HEOTpHLATEIbHBIX umced. CBoiicTBa
CYMMBI [IByX B3aUMHO OOpaTHBIX YHCE.

08. Memod uHmepeaisos
Meron UHTEPBAJIOB AJII MHOTOWICHA.
Metoz HHTEPBAJIOB AJIsl pallMOHATBHON (QyHKINH.
MeTtox HHTEPBAJIOB AJIS UPPAMOHANBHON (PYHKITHH.

Tema 4. Cuctembl anrebpanyeckux ypaBHeHUMN.

09. CucmemMbI nNUHelUHbIX ypasHeHUU

ITonsiTHE PaBHOCUIIBHBIX CUCTEM, IIOHITHE CIEICTBHS.

CucremMbl THHEHHBIX anreOpandecknx ypaBHEHWH, UMEIOIINE eMUHCTBEHHOE pereHue. | padudeckuit
MeToz. MeTol UCKITFOUeHHSI HEU3BECTHRIX. MeToa anredpanveckux npeodpa3oBaHui.

Beruucnenne nMHEHHOHW (QYHKIUM OT pPEUICHUS JHMHEHHON CHCTEMBI METOIOM aireOpanvdecKux
peoOpa3oBaHMA.

HpOCTbIe TEKCTOBBIC 3a/1a4H, IIPUBOAAIIUC K JIMHEWHBIM CUCTEMaM.

Cucremsbl IBYX TUHEMHBIX YpaBHEHUH C ABYMS HEM3BECTHBIMHU, HE UMEIOIINE PEIICHUH WIH UMEIOITHe
0eCKOHEUHOE MHOXKECTBO pelieHui. [ eomeTprueckast ”HTEpIpeTarus.

JluHeliHblE CHCTEMBI C MapaMeTpPoOM. YCJIOBHE EOUHCTBEHHOIO PELICHHS, OTCYTCTBHUS PpELICHHH,
0ECKOHEUHOT0 YHCIia PeIeHNH.

CucTeMsbl, NpUBOAALIMECS K JIMHEHHBIM C TOMOIIBIO 3aMEHBI IEPEMEHHOH.

10. Cucmembi ypasHeHuUll obue20 suda
BueTtoBckue cuCTEMEL. MeTO,I[ peuieHus, YCJI0BUEC PA3PECHINMOCTHU.
Cucremsl, cofiep Kallue OIHOPOJHBIE YPaBHEHMUS.
CuMMETpHYECKUE CUCTEMBL.

MCTO,Z[ 3aMCHBI IICPEMCHHBIX IS PCHICHUSA CUCTCM.

Tema 5. Anrebpanyeckne BbipaxXeHUs.

11. ®opMyrnbl COKpauwieHHO20 YMHOXEeHUS
®opMyIIBl COKPAIIEHHOTO YMHOXKEHUSI U JICTICHUSL.
IIpeobpazoBanme BEIpaKEHUN C MOLYIISIMHL.

Pasnokenre Ha MHOKHTEIIN YUCIIOBBIX BBIpa)KeHHfI.
Pa3znoxxeHne Ha MHOXXHTEITH BBIPAKECHHI C TapaMeTpaMu.
JlenieHne MHOTOWIEHOB C OCTaTKOM.

[IpeoOpazoBanue APOOHO-PANMOHATHHBIX BEIPAKCHUI.
AunreOpandeckue BIPaKeHHS.

12. UppayuoHanbHbie anzebpauyeckue 8blparkeHus
W3Bneuenue KBaJpaTHOI'O KOpHSA M3 IMOJHOI'O0 KBaJApara YHUCJIOBOIO BBLIPAXKCHUA W BBIPAXKCHHUA C
rmapaMeTpoM.
CrnoxHbIe pagfKabl.
W36aBnenue or HUPPALMOHAJIBHOCTU B 3HAMCHATCIIC YHCIIOBOIO BBIPAXKCHUSA W BBIPAKCHUA C



MapaMeTpoM.
CpaBHeHHE HPPAITMOHATBHBIX BBHIPAKECHHN.
UucnoBble OIEHKY UPPAIIMOHAIBHBIX BRIPAXKEHUH 0€3 TapaMeTpoB.

Tema 6. UppaumoHanbHble ypaBHEHUS1 U HepaBeHCTBa.

13. OcHOBHbIe MemoOObI peweHUs1 uppayuoHasbHbIX ypasHeHUul

U HepaseHcme
Oyukinusa , rpapuk. OONacTh onpeAeicHMs, MHOKECTBO 3Ha4eHUH. KOpHU TpeThel, YeTBEpTOU H
CTapIIUX CTEIICHEH.
I'padruecknii MeTon penieHns HPPaIlMOHATIHHBIX YPaBHEHUI 1 HEPABEHCTB.
Meron 3aMeHbl IepeMeHHOM. Vcnonap30BaHuEe OJHOU U ABYX HOBBIX IEPEMEHHBIX.
Hcnonp3oBaHre MOHOTOHHOCTH M METOJ TNoAOOpa MpH PEIICHUH HPPAIMOHAIBHBIX YPAaBHCHUN U
HEPaBEHCTB.

14. MemoO paeHoOCuU/bHbIX Npeobpa3zosaHul
YpaBHEHUS U HEPABEHCTBA C ITOJHBIM KBaPaTOM IO 3HAKOM KBaJPAaTHOTO KOPHSI.
MerTon pa3noxeHusl Ha MHOXKHUTEIH.

YHUBEpCcalbHBIH METO PEHICHUS HPPALIHOHATILHBIX HEPABEHCTB.

HppaunoHanbHble ypaBHEHHSI 1 HEPABEHCTBA.

Merton 3KBHBaJIEHTHBIX IPEOOPa30BaHUM Ui HPPALMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB.
IToHsATHE PKBUBAJIEHTHOTO IPEOOPA30BAHUSL.

OCHOBHBIE TUIIBI UPPALOHAIBHBIX YPABHEHUI U HEPABEHCTB.

MeTon HERIKBUBAJICHTHBIX MMPE0OPa30BaHUH.

IlonsiTHE cieacTBUs.

[MousTre mpoBepKu pemeHus. DPPEKTUBHBIE METOABI TPOBEPKH.

Tema 7. HaTtypanbHble, uenble, 4eMCTBUTESIbHbIE YMuCha.

15. enble, payuoHanbHble, delicmeumersibHble 4Yucra.

JleneHue HaTypabHBIX YHCEN C OCTATKOM M 03 ocTaTKa.

[Ipocteie uncna. Pasnoxxenne HaTypaIbHOTO YMCIIA Ha MPOCTHIE MHOKUTEIH.

HauGonpimuii o0uuii nenurennb 1 HauMEHbIIee 00IIee KpaTHoe.

JecsTruHas 3anuch HaTypaTbHBIX U IEITBIX YUCE.

[IpuzHaku nenumoctu Ha 2, 3, 4, 5, 8, 9. Ilpu3zHaku 1enuMOCTH Ha cocTaBHble uncna 6, 10, 12, 18, 36,
45,72 n T.71.

Uppammonansueie uyncia. UppannoHaTbHOCTh W HEKOTOPBIX JIPYTHX aNreOpandecKuX KOHCTAHT.

MHOXECTBO JEeHCTBUTENBHBIX YHCEI, YUCI0Bas mpsiMast. CpaBHEHHE JIEHCTBUTENBHBIX ncer. Moaynb
JEHCTBUTEIHHOTO YHCIA.

ApudmeTrueckue AeUCTBUSA HaJl OOBIKHOBEHHBIMU U IECATUYHBIMH JIPOOSIMH.

[lpuBeneHre TEPUOIUUCCKON JECATUYHOH ApoOM K panuoHaTbHOMY Buay. IlpencraeineHue
PaIMOHATIBHOTO YKCIIa B BUJIE IEPHOIUIECKOMN IECATUIHOMN TPOOH.

16. YpasHeHus1 8 uesnbIx 4ucrax.
JluneiiHbIe ypaBHEHUS B IEIBIX YMCax (qu0(aHTOBHI YpaBHEHHS).
Cucrembl TMHEWHBIX YPAaBHEHUH B IIEIIBIX YHCIAX.
Henuueiinsie YpaBHCHUA B LCJIBIX YUCIAX.
CI/ICTeMLI HEJMHEHHBIX ypaBHeHI/Iﬁ B ICJIBIX YHUCJIaX.
YcnoBHs ETOYHUCIIEHHOCTH PAMOHANTBHON (DYHKITHH.

17. Tekcmoeble 3ada4vyu ¢ UeJsI04UCIIEHHbIMU peweHUsIMU.
HOHS[TI/Ie O6’beJJ;I/IHeHI/I$[ nu nepecequI/m MHOXCCTB.
HO}.‘[C‘ICT KOJIMYECTBA 3JICMCHTOB MHOXXCCTBA, O6J'Ia,£[aIOI_HI/IX OJHOBPEMCHHO ABYMA CBOf/iCTBElMI/I.
HO}.‘[C‘ICT KOJIMYECTBA 3JICMCHTOB MHOXXCCTBA, O6J'Ia,£[aIOI_HI/IX OJHUM U3 ABYX CBOﬁCTB.

Tema 8. TekcTOBbIE 3apa4n.
18. [loHssMue nNpoyeHMHo20 OMHOWEHUs].

IToHsiTHE IPOLEHTHOIO OTHOLIEHUSI.
JByKkpaTHO€ NpUMEHEHKE NIPOLIEHTHOI'O OTHOILIECHHUS.
M3MeHeHue NpoLEeHTHOrO COAEP KaHNS OJHON U3 KOMIIOHEHT B IBYyXKOMIIOHEHTHOM CHCTEME.



N3menenne IIPOLCHTHOI'O COACPKaHUA OHOM M3 KOMIIOHCHT B MHOTOKOMITOHEHTHOM CHUCTEME.

19. [loHsIMUE CII0XKHbIX MPOUEeHMOoa.
OCHOBHLIC 3aKOHOMEPHOCTH CJIOKHBIX ITPOLICHTOB.
MaremaTHueCcKe acIeKThI nmpornccca nprupocTa Karnuraljia B 6aHKC.

20. 3a0ayu Ha dsu)KeHue.
I'paduueckoe n300pakeHUE YCIOBHIA 3a/1auu.
DneMeHTapHbIC 33/1a91 Ha ABHKCHHIE OMHOTO OOBEKTA.
JIB>KkeHHE IByX OOBEKTOB C Pa3HBIMU CKOPOCTSIMHU.
JIBr>KeHHE BHU3 U BBEPX I10 PEKE.

JIBMKEHHE HECKOJIBKMX OOBEKTOB IO PEKE.
JBrkeHne o 3aMKHYTOH TpaeKTOPHH (OKPY>KHOCTH).

21. lNoHssmue npou3eodumesibHOCMU mpyoda.
PaboTta 1 mpon3BOANTEIHHOCTH TPYAA OHOTO YYACTHHKA.
CoBMecTHasS pa60Ta 1 IPOU3BOAUTECIBHOCTD TPYAa HECCKOJIbKUX YUaCTHUKOB.
IloBEIIEHNE W TOHMKEHHE MPOU3BOAUTCIIBHOCTH Tpyda U CBA3AHHOC C 3TUM H3MCHEHHUE BPEMCHU
BBIITOJTHCHUS.

22. Tekcmoegble 3ad0ayu 3KOHOMUYEeCKOU memMamukKu.
[ToHsATHS BBIPYUKH, PacXoAa, I0X0/a, MPUOBLIH.
TCKCTOBI)IC 3aa41 Ha BBbIYUCIICHUC 3KCTp€MaJII)HI)IX 3H3‘ICHI/II71 B 3aJa4aX JSKOHOMHYECCKOI'O
COAEpKaHUS.
3anmaun, TpeOyromue BHpabOTKH ONTHMAaIBLHON CTpaTEeTHH.

23. lMoHsimue cnpoca u npeosioXeHUusl.
ITonsiTue CIIpoCa U NpCaAJIOKCHUS.
3anatm OINITUMH3AlMU MIPH 3aJaHHOM COOTHOLICHUH CIIPOCa U NPCATIOKCHUA.

24. Cmecu u cnnasesbl.
BriuncieHne KOHUEHTpalM CMECH IBYX PaCTBOPOB.
Briuncienne KOHUEHTPALMKU CMECH TPEX PACTBOPOB.
MaKchaanme U MUHHUMAJIBHBIC 3HAYCHU S KOHHCHTpaHI/II/I HpI/I CMCIIHNBAHHUU.
Briuucienue miomany no paanycy OnucaHHOIoO Kpyra.

Tema 9. TpuroHomeTpuyeckume pyHKUMMN u
TpUroHomeTpu4yeckune opmynoi.

25. TpuzoHoOMempu4eckue ¢hopmyIibl.

Tpuronomerpuueckuii kpyr. MsmepeHue yrioB B paguaHax U rpagycax. Hucno m. PacnonoxeHue
Touek 1, 2, 3,4, 5, 6 panuaH Ha TPUTOHOMETPUUECKOM KpYyTe.

Omnpenenenue TPUTOHOMETPUUECKUX (DYHKIHI YUCIIOBOTO apryMEHTa.

[leprnoAMYHOCTH OCHOBHBIX TPUTOHOMETPHUYECKHUX (PYHKIIHH.

YerHsle 1 HedeTHbIE PyHKunu. [IpomexyTkn Bo3pacTanus 1 yobiBanus. Haubonbiiue 1 HaMMEHbIINE
3HAUEHHS, MHOKECTBO 3HAYCHHH.

I'paduku TPUTOHOMETPUUECKUX PYHKITHH.

YacTHble 3HAUCHHS , , , .

DopMyIbl IPUBEACHUSL.

DopMyITbl CIOKEHUS U YMHOXKEHUS.

DopMyJIbl JIBOMHOTO U ITOJIOBUHHOIO YIVIA.

Brrunciienne TpuroHoMeTpridecKux GyHKIMN 17151 YIIOB, KpaTHBIX 15 rpamycos.

IIpeobpazoBaHme TPUTOHOMETPHUECKHUX BBIPAKEHUH C MOAYIISIMH.

KopHH OCHOBHBIX TPUTOHOMETPHUECKHUX (PYHKINH. 3HAKH TPUTOHOMETPUIECKUX (DYHKITHHA.

26. TpucoHOMempu4yeckue ¢pyHKYUU.
MHoxecTBO 3Ha4eHUi PpyHKUINH , .
MHoXecTBO 3Ha4eHUH PyHKINY .
MHOXeCTBO 3HAYCHUH KBa[PaTHOTO TPEXWICHA C TPUTOHOMETPUIECKOH (DYHKITHEH.
MHOXECTBO 3HAYCHUH (QYHKIIUH IS .
MHOXecTBO 3Ha4eHUH TPOOHO-ITMHEHHON QYHKIIMH C TPUTOHOMETPUUECKON (QYHKIIHEH.



Tema 10. TpuroHomeTpuyeckue ypaBHeHMUs1 U HepaBeHCTBa.

27. dneMeHmMapHble mpu2o0HOMempu4YecKue ypaeHeHUsl.
VYpaBHeHHs BUAA , COS X =4, tg X =a.
TpuroHoMeTpruiecKue ypaBHEHUS, pa3Jaraoniiecs Ha MHOXHUTEIH.
[Ipumenenne ¢popmylr ABOWHOTO U TIOJIOBUHHOTO YIJIa.
MeTon BcrioMOTaTenbHOrO YIia.
OJeMeHTapHbIe TPUTOHOMETPUYECCKIE HEPABEHCTRA.

28. KeadpamHble  mpu2O0HOMempu4yecKue ypaeHeHuUs1 U

HepaseHcmea.
TpuroHOMeTprUYeCKHE YpaBHEHHUS, MPUBOISIINECS K KBaIPATHBIM.
TpuroHomeTpruiecKiue HEpaBeHCTBA, MPUBOISINNECS K KBaIPATHBIM.
TpuroHomeTpuyeCcKre HEPABEHCTBA, Pa3IararIuecs Ha MHOKUTEIH.
TpuroHomeTpruyeCcKre HEPABEHCTBA, PEIIAEMbIE METOIOM 3aMEHbI IIEPEMEHHO.

Tema 11. MeToabl pelueHUss TPUrOHOMETPUYECKUX YPaBHEHUN
U HepaBEeHCTB.

29. MemoO pa3/10)keHuUs1 Ha MHO)XXumeJsiu 8 mpu2oHoMempuu.
Mertozs! perieHust TPUTOHOMETPUYECKUX YPaBHEHHH.
[IpumeHeHue npeobpa30BaHuUs CyMMBI B IPOU3BEICHUE.
[IpumeHeHue npeoOpa30BaHUs IPOU3BEICHUS B CYMMY.
OT60p 001X KOPHEWN B HECKOJIBKUX CEPHUAX PEIICHUH TPUTOHOMETPUIECKUX YPaBHEHUH.
HppanyoHanbHble ypaBHEHUS ¢ TPUTOHOMETPUYECKUMU (DyHKITHAMHU.

30. MemoO noHu)xeHusi NopsiOka 8 MPU20HOMempuu.
IToHmxeHue nopsiika TPUrOHOMETPUYECKUX YPABHEHUM.
Merton Ma>XOpaHT B TPUTOHOMETPUHU.
TpuUroHomMeTpUYECKUE YPAaBHEHUS U HEPABEHCTBA C APAMETPOM.
CucreMbl TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB.

Tema 12. OGpaTHble TPUroHomMmeTpuyeckme pyHKLUMN.

31. O6pamHble mpucoHOMempu4eckue yHKyuu, ceolicmea u
epadhuku.
O0nacTh onpenieNeHusl 1 MHOKECTBO 3HaYECHHUH 00PaTHBIX (QYHKITHH.
DopMyITBI CIOKEHHUS 00PATHBIX (YHKIIHH.
Kommo3umys TpuroHoMeTpuaecKoi GyHKIMU U 0OpaTHOM TPUTOHOMETPUYECKOH (DYHKINH.
Komnozunus 00paTHO# TPUTOHOMETpHUECKOH (DYHKIIMM U TPUTOHOMETPUIECKON (QYHKIIHH.

32. YpaeHeHus u HepaseHcmea c obpamHbIMuU

mpucoHoMempu4eckumu (I)_VHKL(UHMU.
[Mpocreiitme ypaBHEHHS ¢ 00paTHHIMH (DYHKIIUSIMH.
[Mpocreiitme HepaBeHCTBA ¢ 0OPATHBIME (QYHKITUSIMH.
JluneiliHble ypaBHEHUS, BKIIIOYAIOIINE H .
KBagparHble ypaBHEHHS U HEPABEHCTBA C 0OPATHBIME (QYHKITUSIMH.

Tema 13. NMnaHumeTpUyeckue 3agaymn, TpeyrobHUKMU.

33. lNpsiMmoy20nbHbIU U pagHO6e0pPEeHHbIU mMpey20osibHUKU
[MpssmoyronbHbIi TpeyroiabHUK. Teopema [Tudaropa.
TpuroHomMeTpUYECKUE COOTHOUIEHUS B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
P aBHO6e}_IpeHHBII>i TPCYTOJIbHUK. Brruucnenune paanyCcoB BIMCAHHOI'O U OIMMCAHHOI'O Kpyra.

34. buccekmpuca mpeyaosibHUKa
OCHOBHBIE CBOMCTBA 6I/ICCCKTpI/ICBI.
Briuncnenue JJINHBI 61/ICCCKTpI/ICI)I.

35. MeduaHa u ebicoma mpey20sibHUKa

OcHOBHBIE CBOICTBAa MeaHaHbl. BeIUMCIIeHNE IIHHBI MEINAHBL.



OCHOBHEBIE CBOICTBA BBICOTHI. BBIUMCIIEHUE ITTHHBI BHICOTHI.
Brwmcannas u onucaHHast OKPY>KHOCTH.

36. lNnowadb mpeyaosibHUKa
Brruncienue iomany mo AByM CTOPOHAM U YIIIy MEXKIy HUMHU.
BrruncrieHne wiomany mo CTOpoHe U IBYM MPHIISKAIIAM YIIIaM.
Brruucnenue momany no TpeM ctoponam. @opmyna I'epona.
Brrarcnenue miomaay mo paanycy BIIUCAaHHOTO KpyTa.

Tema 14. lNokasaTenbHana n norapudmmyeckan pyHKUnN.

37. NokazamernbHass OYHKYUS.
CRoiicTBa cTeIIeHEH ¢ pallMOHAILHBIM ITOKA3aTeIIeM.
[onsiTe 0 cTeneHH ¢ MPOU3BOIBHBIM TIOKa3areneM. [lokazarenbHas GyHKIHS.
CBoiicTBa cTeneHe ¢ mpou3BOILHBIM MOKa3areneM. CpaBHEHNE 3HAUEHUH IMOKa3aTebHON (DYHKIIHU.
MHOXeCTBO 3HaUE€HUIT KBIPATHOTO TPEXWICHA C ITOKa3aTeNbHON (DyHKIIHEH.
MHOXECTBO 3HaUCHUI MHOTOUICHA C ITOKa3aTeNIbHOU (DYHKIIHEH.
MHOXECTBO 3HAUCHUH IMOKA3aTEILHOM (DYHKITMH C KBaJPATHBIM TPEXUICHOM B ITOKa3aTelle.

38. Jloecapugpmuydeckasi pyHKYUs.
Omnpenenenue morapudma 1 €ro CBOKWCTBA.
Jlorapudmudeckast QyHKITHSL.
Jlorapugmudeckue ToxaeCTBA.
[IpeobpazoBanue JorapuhMUIECKUX BHIPAKESHUH.
Cpasuenue norapru(Mos.
MHOXeCTBO 3HaYEHUH KBaJpaTHOTO TPEXWIEHA ¢ JIorapupMIuecKol QyHKINEH.
MHOoXecTBO 3HaYeHUH JorapudMuieckor GYHKIMU C KBaJPaTHBIM TPEXWICHOM B ITOKa3aTele.
MHoXxecTBO 3HaUeHUi TorapuMUIecKoi (PyHKIINU C HE3aBHCUMOM IMEPEMEHHOI B OCHOBaHUH.

Tema 15. lNokasaTenbHble U norapudmMmmyecKkme ypaBHeHUS.

39. [NlokazamenbHbIe YypagHEHUS].
DJIeMEHTapHbIE NTOKA3aTENbHbIC YPABHEHHUS.
IToxa3zarenbpHbIe YpaBHCHUA, IPUBOAAIIMECCA K KBaAPAaTHBIM.
[TokazaTenpHble ypaBHEHHUS, Pa3Jiaraloliuecs Ha MHOKUTEIH.
OI[HOpOL[HLIe IMOKa3aTCJIbHBIC YPABHCHMUS.
3ameHa NEPEMCHHBIX B I[TIOKA3aTCIbHBIX YPABHCHUAX.

40. Jloecapugmu4deckue ypasHeHuUsl.
DreMeHTapHbIe JorapuMuiIeckue ypaBHEeHHsI.
Jlorapudmuueckue ypaBHEHUs, IPUBOSIINECS K KBaAPATHBIM.
JlorapudmMuueckue ypaBHEHUsI, pa3iaralmnecs Ha MHOKHTEIH.
OnHopoaHbIE JToTapu(MUUECKUE YPABHEHUSI.
3amMeHa MepeMeHHBIX B JOrapu(pMUUIecKux ypaBHEHHUSIX.
[Toka3zarenpHO-10rapuMUIECKUE yPABHEHNUSI.

Tema 16. lNokasaTenbHble n norapudmMmmyeckme HepaBeHCTBaA.

41. [lokazamesibHble HepaseHcMeaa.
9H6M6HTapHHe IMOKa3aTCJIbHbIC HCPABCHCTBA.
ITokazarennHBIE HEPABCHCTBA, IPUBOAAIIUECCA K KBAaAPaTHBIM.
IToka3arenbpHBIE HEPABCHCTBA, pasjiararomuecs Ha MHOXKXHUTEIIHN.
O}IHOpO,Z[HLIe MOKa3aTCJIbHbIC HCPABCHCTBA.
3amMeHa NEPEMCHHBIX B ITOKA3aTCJIbHBIX HCPABCHCTBAX.

42. Jlocapugpmuvdeckue HepaseHcmaa.
DneMeHTapHbIe IorapupMUIecKre HEPaBEHCTBA.
JlorapupmMudeckre HepaBEHCTBA, MPUBOJSIINECS K KBAJPATHBIM.
JlorapumMuueckre HepaBeHCTBa, pa3iaraiouiecs Ha MHOKUTEIH.
PaBHOCHIIBHBIE TPE0OPa30BaHUS JIOTAPUPMHIECKIX HEPABEHCTB.
[Ipobnemsl, cBsizanHble ¢ n3MeHeHueM OJ13 npu BIMOIHEHUH JIorapu(PMHUUSCKUX MTPEOOpa30OBaHHIA.
[okazarensHo-orapupmMuUIecKiue HepaBeHCTRA.



Tema 17. 3apgaum c napameTpom.

43. JluHelUHbIe ypasHeHUsI U HepaseHcmea C napamMempoM.
JIuHeliHble ypaBHEHUS C IIapaMETPOM.
JIvHelHbIe HEPABEHCTBA C MAPAMETPOM.
JIvHelHbIe CUCTEMBI C TTapaMeTPOM.

44. KeaOpamHbie ypasHeHUs1 U HepagseHcmea ¢ rnapamMempom.
KBaIlpaTHbIe YpaBHCHUA, CUCTEMBI 1 HEPABECHCTBA C MApaMCTPOM.
VYcnoBusi, MpH KOTOPBIX 3aJaHHBIA MPOMEXKYTOK pACHOJIOKEH MEXKIy KOpHSIMU (BHE KOpHEH)
KBaJIPaTHOI'O YpaBHCHU.
YCJ'IOBI/ISI, IIpA KOTOPBIX BCE€ YHUCIA 3aJaHHOI'O MNPOMEKYTKaA SABJIAIOTCA PCHICHUAMH KBaJApPaTHOI'oO
HCpPaBCHCTBA.
CucreMbl KBaIpaTHBIX HEPABEHCTB C TTapaMETPOM.

45. YpaeHeHusi c napamMempomMm e rpaeou Yacmu.
VYpaBHEHUS C TapaMeTPOM B MPABOM YACTH.
CB43b CO MHOXKECTBOM 3HAYECHUIA.
VpaBHEHHUsI U HEPABEHCTBA C OIPAHUUYEHUSAMU, 3aBUCSIIUMHU OT I1apaMeTpa.
HppauroHanpHble ypaBHEHHUS U HEPABEHCTBA C MapaMETPaMH.

46. KeadpamHble ypaeHeHuUsI U HepaeeHcmea OMmHOCUMEsIbHO

napamempa.
KBazaparHbie ypaBHEHHS OTHOCUTEIBHO ITapaMeTpa.
Anrebpandeckue ypaBHEHHUS CTapIIMX CTENeHel, KOTOphle MOXKHO paccMaTpUBaTh Kak KBajpaTHbHIE
ypaBHEHUS] OTHOCHUTENBHO MapameTpa.
TpuroHomeTpuuecKue ypaBHEHUS! OTHOCUTEIBHO NapaMeTpa.
IToka3aTenbHble ypaBHEHUS! OTHOCUTEIBHO MapaMeTpa.
JlorapudmMudeckre ypaBHEHHsI OTHOCUTEIHHO MapaMeTpa.
HppaunoHaibHble ypaBHEHHSI OTHOCUTENIFHO HapaMeTpa.
Pemenue ypaBHeHuil 1 HEpaBEeHCTB Ha IJIOCKOCTHU (TIapaMeTp, IEPEMEHHA).

Tema 18. lpadmyeckme metToabl pelIeHUA YpPaBHEHUU M
CUCTEM C napamMeTpomMm.

48. Mpaghuvyeckue MemoObl peuwleHUs1 ypaeHeHUl U HepaseHcme.

MHO&‘O_yaOﬂbHUKU.
Ilepeceuenne mpsiMoit 1 apaOoIIbI.
B3anMHoe pacrnonoxeHne JTOMaHo#i 1 mapadoJibl.
BsanmMHoe pacnionokeHue IByX mapadout.
Komnozunus TpuroHoMerpudeckoi (GyHKIUN U 00paTHOW TPUTOHOMETPUIECKON (QYHKITHH.
Komnozunus 00paTHO# TPUTOHOMETpHUECKOH (DYHKIIMM U TPUTOHOMETPUIECKON (QYHKIIHH.

49. Npagpuyeckue MemoObI peweHuUsl ypasHeHUll u HepageHcma.

Okpy>xHocmu.
I'paduueckoe pemieHre ypaBHEHHH M CHCTEM YPaBHEHHH, BKIIOYAIOLUINX YPAaBHEHHS OKPYKHOCTEH,
NPSMBIX, KBaPaTOB U APYTUX MPOCTEHIINX PUTyD.
Ilepecedyenue npsiMOi U OKPY>KHOCTH.
B3aumMHoe pacnonokeHue JIOMaHOH JIMHUU U OKPYXHOCTH.
B3aumHOe pacrnonoxeHne OKpy>KHOCTH U 11apadoJIbl.
YpaBHEHHE OKPYKHOCTH C MOIYJISIMU.

Tema 19. BoluncneHve v npyumeHeHne NPoU3BOAHOMN.

50. BbivyucrneHue npou3eo0HOLl.
Ormpenenenre U TeOMETPUUECKIN CMBICI IPON3BOTHOM.
Tabmmua npon3BoAHbIX. [IpaBuia BEIYUCIEHUS IPOU3BOAHBIX.
Brrurcnenue mponu3BoIHON CIIOKHOMN (DYHKITHH.

[Tonstre o GpyHKIUAX, HE UMEIONTUX MPOU3BOIHON B TOUKE.

51. locmpoeHue u npuMeHeHUe KacameJsibHbIX.



VpaBHeHHe KacaTeabHOU K rpaduky auddepeHupyeMoi QyHKIIIH.
CRoiicTBa KacaTrelpHOH K TTapaborre.

CBoliCTBa KacaTeIbHOU K KyOu4yeckoi nmapadorre.

CBolicTBa KacaTeNnbpHOH K runepooe.

IlonsTre kacanus TpaKOB ABYX (DYHKIIHHA.

Tema 20. NMpumeHeHMe Npon3BOAHOM ANIA peLleHUA 3a8au.

52. Toyku akcmpemyma pyHKyuUU.
HaXO)KI[CHI/Ie Y49aCTKOB MOHOTOHHOCTH.
HccnenoBanue JOKaNbHBIX SKCTPEMYMOB (QYHKIIHH.
OTpICKaHHE HANOOJIBIIErO U HAUMEHBIIIETO 3HAYEHU N (bYHKHI/II/I.

53. Tekcmoenble 3adayu.
OKCcTpeMallbHOE 3HAYEHUE CYMMBI BEJIMUUH € 33JaHHBIM IIPOU3BEICHUEM.
OKCcTpeMallbHOE 3HaYCHUE IIPOU3BEICHHSI BEJINYMH C 3aJaHHOM CyMMOI.
l'eomeTpuyeckas HHTEPIPETALMS SKCTPEMAJIbHBIX 3a/1a4.
DKcTpeMallbHOE 3HAaYCHUE KBaAPaTHYHON (DYHKIUHU IBYX NEPEMEHHBIX.
OKCTpeMallbHbIE 3a1a4l SKOHOMHYECKOTO COAEPIKAHHS.
I'eomeTpuyeckue skcTpeMaibHbIE 33/1a4H.
HccenenoBanre Koau4ecTBa KOPHER YpaBHEHUS C IapaMETPOM.

54. 3ada4yu, cesi3aHHbIe C onmumu3auyuel 3KOHOMUYecKoU

dessmesibHOCMuU.

Brruucnenne MakcuManbHOM BBIPYYKH MPH 3aJJaHHOM 00beMe BIIOYKEHHBIX CPEICTB.

Brrunicnenne HauMEHBIIETO 00bEMa BIIOXKEHHBIX CpE€ACTB A OOCTUKCHUA 3aJaHHON BEJINYHHBI

BBIPYYKHU.

55. 3adayu onmumu3sauyuu 3KOHOMUYEcKol JdesmesnibHOCMU,

pewaembie ¢ NPUMeHeHUeM Nnpou3eo0HoOU.

33)121‘[1/1 OIITUMU3AlIH SKOHOMMYECCKOM ACATCIIBHOCTU, NPUBOAAIIHNECA K HCCICAOBAHUIO CBOICTB

KBaApaTHOIO TPEXYJICHA.

3amaun ONTUMH3AINH SKOHOMHYECKOW NEATEThbHOCTH, MPHUBOMANINECS K WCCIEIOBAHHUIO CBOICTB

CTETICHHBIX (PYHKITHIA.

Tema 21. [MnaHumeTpuyeckue 3agavyn, MHOIOYrofbHUKM,

OKPY>XHOCTMW.

56. TeopeMbI CUHYCO8 U KOCUHYCO8.
Teopema cUHYCOB.
Teopema KOCHHYCOB.
ITonoGue TpeyroNbHUKOB.

57. OkpyxHocmu.
W3MmepeHne ymioB U AYT, CBA3aHHBIX C OKPY>KHOCTBIO.
BrmcaHnHbIE U TIEHTpABHEIE YTIIBL.
CBOHCTBO IIEpeCeKArIINXCSA XOPA B OKPYKHOCTH.
CBOICTBO KacaTeIbHOU U CEKYIIEH.
MeTtpuuecKkie COOTHOIIICHUS B KpyTe.
58. MHO20y20/1bHUKU.
[Tapannenorpamm, poMO, MPSAMOYTONBHUK, KBaPAT.
Tpanenusi.
MeTpI/IT-IeCKI/Ie COOTHOUICHUA B YCTBIPEXYT'OJIbHHUKaX O6H.I€FO BHUaA.
CBoiicTBa YeTHIPEXYTOJbHHUKA, B KOTOPBIH BIIMCaHA OKPYKHOCTb.
CBoiicTBa YEeTHIPEXYTOJbHUKA, BOKPYT KOTOPOTO MO>KHO ONHCATh OKPYKHOCTb.

Tema 22. OOpaTHaa (yHKUMA, CHOXHasA
pyHKLMOHaNbHbIE YpaBHEHMUS.
59. CnoxHas pyHKyus.

hyHKLMA,



[TonHsiTHe CIOXHOM QYHKIUH.

Brrancienue o06macTy onpenaeneHus CI0KHOW QyHKITHN.

BrrunciieHrie MHOXKECTBA 3HAYCHUH CIOKHON (QYHKIHH.

Brrurcnenue mponu3BoIHONM CIIOXKHON (DYyHKITUH,

Brruncnenmne HanbONBIIET0 ¥ HAMMEHBIIIETO 3HAYEHUH CIIOKHON (PYHKIINH.

60. O6pamHasi pyHKUUSI.
ITonsitre oOpatHOM (HyHKIHH.
OO0mre npaBuiIa MOCTPOCHUST 0OpaTHOW (PYHKIHIH.
OcHOBHBIE Tapsl B3aWMHO 0OpaTHBIX (YHKUMA: JNHHEHAs, CTeNeHHas, TPUTOHOMETPHUYECKHE,
MOKa3aTesbHas 1 JIorapuMuIecKast.

61. MHO)Xecmeo 3Ha4YeHUU CJ/I0KHOU ¢byHKYUU.
MHOoXecTBO 3HaUSHUM KOMITO3UIIMU HECKOJIBKUX KBAJAPATHBIX TPEXYICHOB.
KOMHO3I/IIII/I$1 KBaJApaTHOI'O TPECXYJICHA U TpHFOHOMeTpH‘IeCKOfI (byHKHI/II/I.
Komrmo3utist KBaApaTHOTO TpeXwieHa U Torapu(hMUIecKol (PyHKIINH.
Komrmo3uiust kBaapaTHOro TpexusieHa U MoKa3aTeIbHOU (byHKuI/H/I.

Tema 23. NNocnegoBaTeNnbHOCTU U NPOrPECcCUMn.

62. Apucpmemu4deckasi npoz2peccus.
[onsiTre u cBOiCTBa aprPMETUIECKON POTPECCHH.
Beluncienue cyMMbl OTpe3Ka HaTypaJIbHOTO psfia.
Berraunciienne cymMmMbl OTpe3ka apuMeTHIECKON IPOrPeECCHU.
Berrunciienne cyMMbl MHOXECTBA HAaTyPaJIbHBIX YHCET, ONIPEAEIIIeMbIX CBOMCTBAMH JETUMOCTH.
63. leomMempuyeckas rnipozpeccusi.
[ToHATHE U CBOMCTBA FEOMETPUUECKON MPOrPECCUH.
Brruncienne cyMMBbl OTpe3Kka TeOMETPUIECKOM TPOorpeccuu.
3ajauy Ha COCTABJICHUE YPABHEHUM, CBA3aHHBIX CO CBOMCTBAMU IT'€OMETPUUYECKON MPOTPECCUU.
3agaun, B KOTOPBIX MIPUCYTCTBYIOT OAHOBPEMEHHO apu(hMETHUYECKast U TeOMETPHUYECKasl IPOTPECCUH.
64. beckOHe4YHO y6blealOLuaﬂ ceomMempu4YyeckKas ripoepeccus.
[NonsiTre 6eCKOHEYHO YOBIBAIOIICH FEOMETPHUICCKOHN MPOrpPeCCUu.
CymMma 6eCKOHEYHO yOBIBaIOIIEl TeOMeTPUYECKON POTPECCHH.
VYpaBHEHHST W HEPaBEHCTBAa, B KOTOPHIX IIPHUCYTCTBYeT CyMMa OECKOHEYHO YyObIBaromiei
FEOMETPUYECKON ITPOrPECCHH.

Tema 24. CtepeomeTpuyeckmne 3agaumn.

65. Akcuombl cmepeomMempuu.
AKCHOMBI CTEpEOMETPHH.
ITapamenbHOCTh M NEPIEHAMKYISIPHOCTD IIPSIMBIX B IIPOCTPAHCTBE.
Bexkropsl B npocTpaHCTBE.

66. Tena.

Muororpanauks. [Inonia s moBepXHOCTH H 00bEM MHOTOTPaHHHUKA.
[IpaBuibHBIE MHOTOTPAHHUKH.

Cdepa. [Tnomans noBepXxHOCTH U 00beM ChEPBHI.

Teina BpamieHus.

Tema 25. Teopusi BeposATHOCTE 1 KOMOMHATOPHUKA.

67. Teopusa eeposmnocmeii
Crny4aitasie coobiThs. CpenHee 3HaYeHUE, MeIMaHa, OTKJIOHEHHS, TUCTICPCHSL.
MaremaTudeckoe OMNHMCAHHE CIy4alHbIX SIBICHUH. OJIEMEHTapHbIE COOBITUS U UX
BEPOSTHOCTb. [[paBHIIO BEIYHMCIIEHNS BEPOSITHOCTH.
OCHOBBI TEOPUH MHOXKECTB: 00BEAMHEHNE, TIEPECEUCHNE MHOXKECTB, TUarpaMMbl Diiiepa.
HpI/IMeHeHI/Ie TeOpI/II/I MHOXECTB JJIA BBIYHCJICHUSA BGpOfITHOCTI/I. BepOHTHOCTB
MIPOTUBOIOIOKHOTO cOOBITHS. OOBEINHEHNUE U TTepeceueHne COOBITUH.



Dopmyria CI0KEHUS BEPOSATHOCTEH JUIsl MPOU3BOIBLHOTO KOJTMYECTBA COOBITHIA.

[TpaBuI0 YMHOKEHHUS BEPOSTHOCTEHN JJISI HE3aBUCHUMBIX COOBITHH.

[ToHsTHE CydallHON BEIWYUHBI, €€ MATEMATUYECKOTO OXKUIAHUS U JUCIIEPCUH.

Wcnbrtanus bepryninn. bBunomuansHoe pacnpeneneHre U ero MareMarnyeckoe 0Ku1aHue.

[eomeTpryeckas BEpOSATHOCTh. 3aqadyd O BBIOOPE TOYKM WM HECKOJBKUX TOUYEK BHYTPH
oTpe3ka WM Kajpara. lIpumeHeHue reoMeTpuyeckod MOAENU JJsi BBIYMCICHUS
BEPOSITHOCTH.

68. Komounamopuka

[TpaBmiIo YMHOXEHHUS M IIPABUIIO CIIOKEHUSI B KOMOMHATOPHUKE.

OcHOBHBIE 33]1aud KOMOMHATOPHKH: MTOACYET YHCIIa IEPECTAHOBOK U COYETAHUM.

PexyppenTHbie cooTHOMIeHHs. COCTaBIeHUE PEKYPPEHTHBIX COOTHOIICHU B KOMOMHATOPHBIX
3aga4yax. PemeHre IMHEHHBIX pEKYPPEHTHBIX COOTHOIIEHUI BTOPOIO MOpsIKa.

OcHOBBI Teopurn MHOXeCTB B KomOuHaTopuke. @opmyna BrimtodeHHA-UCKoueHnid. [logcuér gmcna
3NIEMEHTOB B MHOXKECTBE MyTEM pa30MEeHHUs ero Ha MOAMHOXKECTBA.

IlonsitTme oTOOpaskeHHST MHOXKECTB W B3aMMHO-OIHO3HAYHOTO COOTBETCTBUSI MEXIY IBYMS
MHOXKECTBaMH. PerreHne KOMOMHATOPHBIX 33/1a4 C MIOMOIIBIO YCTAHOBICHHUS B3aWMO-OIHO3HAYHBIX
COOTBETCTBHUIA.



