IlporpaMma BCTYNHTEILHOr0 HEMBITAHMS " V.
«MATEeMATHKA 1 MATEMATHYECKHE METO/IbI B YKOHOMMIKE W YIIPABIICHHID,
nposoaumoro B 2025 r. ®I'6OY BO «CubAAN»
JUIsE JIMIL, TIOCTYNAONIHX Ha 6a3ze MpodeccHOHATLHOro 00pa3oBaHus

1. Anredpa
Yucna, KOpHU U Cmenexu
[{enble YMClIa; CTENEHb C HATYpPaIbHBIM MOKA3aTeIeM; ApoGH, MPOLEHTH], PAMOHAIBHBIE YUCIIA;
CTeIeHb ¢ LeJbIM TIOKa3aTeNeM; KOPeHb CTeIleHH 7> 1 1 ero CBOMCTBA; CTEIEeHb C pallHOHAIBHBIM oKa-
saTeeM U ee CBOMCTBA; CBOMCTBA CTENEHHU C ICHCTBUTEIbHBIM MTOKA3aTEIICM. [IpoLEeHThI, HapalleHue 1
nuckoHTHpoBanue. [Iporpeccuu U KOHEUHbBIE CyMMBL. C110)XHBIEe POLEHTHL.
OcHoBbL MPU2OHOMEMPUU
CuHyC, KOCHHYC, TAHIECHC, KOTAHTE€HC NMPOM3BOJIHOIO YIJa; pa/aHHai Mepa yria; CHHYyC, KOCH-
HyC, TAHTEHC M KOTAHIEHC YMCIIA; OCHOBHBIE TPUTOHOMETPUHECKHC ToxecTa; GOpMyJIbl IIPUBE/ICHHU,
CHHYC, KOCHHYC U TAHI€HC CyMMBbI 1 PA3HOCTH JIBYX YIJIOB; CHHYC H KOCHHYC JIBOMHOIO yrJja.
Jlozapugmo
Jlorapudm umcia; gorapudM NpoU3BEICHHS, JaCTHOrO, CTCIICHH, JIECITUYHBIN ¥ HATypaJIbHBIA JIO-
rapu(Mbl, YUCIIO €.
Ipeobpa3zosanus 6bipadceHul
[IpeoGpa30BaHus BBIPKECHUH, BKIIFOYAIOIINX apu()METHUECKUE OTIePallUH; npeoOpa3oBaHus BBIPa-
JKeHUM, BKJIIOYAIOMIUX OINEPaltiO BO3BEJICHHS B CTCICHD; npeo6pa3oBaHus BBIPAKCHHH, BKIIOYAIOLIHX
KOPHH HATYPAIBHOM CTEeNeHH; MpeoGpasoBaHis TPUTOHOMETPHHICCKHX BBIP@XKEHHIA; TpeoOpa3oBaHKE BbI-
paKeHUH, BKIIOYAIOIIMX ONEPAIHUIO norapuMUpOBaHHs; MOy b (aOCOMOTHAS BEJIMYMHA) YHCIIA.

2. YpaBHeHHsl H HEPABEHCTBA
Vpasnenus

KBazipaTHble ypaBHEHHs; palliOHAIbHbIC yPaBHCHHUL, MppalMOHATbHBIE YPABHEHHS; TPUTOHOMET-
pHYeCKHe yPaBHEHHMS; IOKAa3aTEJIbHbIC YPaBHEHHS, norapuMUYECKHe yPaBHEHHs; PaBHOCHJIBHOCTD
ypaBHEHUH, CHCTEM YPaBHEHHUI; IPOCTEHIINE CHCTEMbI ypaBHEHHUH C IByMs HEU3BECTHBIMH; OCHOBHBIC
IIpHEMBI PELICHHs] CHCTEM yPAaBHEHHMH: M0/ICTaHOBKA, anrebpandecKoe CIOKEHHe, BBEJICHUEC HOBBIX TI€-
PEMEHHBIX; HCIIOJIb30BaHHE CBOHMCTB H rpadukoB (GYHKIHMA [PU PEIIEHAH ypaBHEHHUii; n300paxeHHe Ha
KOODMHATHOM TJIOCKOCTH MHOXECTBA pemeHuil ypaBHEHUH ¢ JBYMS NEPEMCHHBIMU H X CHCTEM; IIpH-
MEHEHHE MATEMATHUECKHX METOOB B IPAKTHKO-OPHEHTHPOBAHHBIX 3a/a4aX B SKOHOMUKE, HHTEpIpEeTa-
Lt pe3yJIbTaTa, ydeT pealbHbIX OrpaHHICHUH.

Hepasencmea

KBazpaTHble HEPABEHCTBA; PALMOHAIbHBIC HEPABCHCTBA, [oKa3aTe/bHbIe HEPABEHCTBA; Jorapud-
MHUYECKHEe HEPABEHCTBA; CHCTEMBI JIMHEHHBIX HEPABCHCTB; CHCTEMEI HEPABEHCTB C OJHOM MepeMEeHHOH;
PaBHOCHJIBHOCTh HEPABEHCTB, CHCTEM HCPAaBCHCTB; HCIIONB30BAHUE CBOMCTB M rpadukoB QyHKIHH TpH
pellleHHH HEePaBEHCTB; METOJ MHTEPBAJIOB; M306paXKeHne Ha KOOPJIMHATHOM IJIOCKOCTH MHOXECTBA Pe-
[IeHHH HEPABEHCTB C JBYMs [IEPEMEHHBIMH H HX CHCTEM.

3. ®yHKuMH
Onpedenenue u 2pagux GyHkyuu
®ynkimsg, 061aCTh ONPENENICHUS (GyHKIMH; MHOXECTBO spaveHnii QpyHKuuM; rpaduk QyHKIHUH;
npuMepbl (PyHKIHOHATBHBIX 3aBMCHMOCTEH B peaylbHBIX IIporeccax M SABJICHHAX, obparHast QyHKIHS;
rpaduk oOpaTHOH (QyHKINH; npeoGpa3oBaHys rpapuKoB: napasie/lbHbIA NepeHoc, CHMMETPHUs OTHOCH-
TEJILHO OCeN KOOpAUHAT.
Dnemenmaproe uccnedosanue GyHkyul



MOHOTOHHOCTB (DYHKIIHi; POMEXKYTKH BO3PACTaHHs U yObIBAHHS; YETHOCTb M HEUCTHOCTD byHK-
LHif; epHOTMYHOCTD (YHKIMIA; OrpaHMYEHHOCTh QYHKIHMH; TOUKH SKCTpeMyMa (JI0KaJIBHOTO MaKCHMY-
Ma d MUHUMYMa) QyHKIMH; HanOoIblIee ¥ HAUMEHBIIECE 3HAYCHU GyHKIUH.

OcHogHble 21eMeHmapHble QyHKyuu

JIuneitnas ¢ynkuus, ee rpaduk; QyHKIHS, ONHCHIBAIOLIAS 00paTHYIO MPOIOPIHOHAIBHYIO 3aBH-
CHMOCTB, ee rpaduk; kBagpatndHas GyHKIHs, ee rpaQuK; CTeneHHas (yHKIHS ¢ HAaTypaJIbHBIM I10Ka3a-
TeneM, ee rpayK; TPUTOHOMETpHYecKHe QYHKIMHU, X IPaduKH; ToKasaTeIbHAS dynxuus, ee rpauk;
norapumudeckast GyHKIHS, ee rpaduk.

DyHKYUU 6 IKOHOMUKE
DyHKIMH 5TaCTHYHOCTH, CIIPOCA U IPEIOKEHHS, H3IEPKEK, OJIC3IHOCTH.

4. HayaJia MaTeMaTH4€CKOI0 aHAIu3a
IIpoussoonas

TMoHsiTHE O MPOM3BOJHON (YHKIMH, TEOMETPHICCKHH CMBICT IPOU3BO/IHOM; (PU3MIECKHI CMBICI
TIPOU3BOJIHOM, HAXOXKIEHUE CKOPOCTH IS MPOouecca, 3a1aHHOTo dopmyIoit HaM rpaduKOM; ypaBHEHUE
KacaTepHOM K rpaguKy QYHKIHH; IPOU3BOJHBIC CYMMbl, Pa3HOCTH, MPOU3BEACHHA, YacTHOTO; MPOHU3-
BOJIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIMI; BTOpas POU3BOAHAL U €€ (Gu3HUECKUI CMBICIL

Hccneoosanue Qynkyui

[puMeHeHHe IPOU3BOHON K HCCIIEI0BAHMIO (QYHKIUH U IIOCTPOCHHIO rpauKoB; SKOHOMHYECKUH

CMBICIT IPOU3BOIHOMN; IPMMEHEHHE POU3BOHOM B COLUAIILHO-IKOHOMUIECKHX 3a7a4ax.
Humezpanvnoe ucuucienue

Onpeie/IeHHbIH 1 HEONpe/IeIeHHbIH HHTErpabl; IPUMEHEHHE ONPE/EICHHOro MHTErpaia B 9KOHO-

MHYECKHX 3a/1a4ax.
5. 'eomerpusi
ITnanumempus

TpeyroJbHUK; MapajIeiorpamMm, psaMOyroJIbHHK, poM6, KBazpaT; Tpanewus; OKpYXHOCTb U KpYT;
OKPY)KHOCTb, BIMCAHHasi B TPEYTOJIbHUK, H OKPY)KHOCTD, ONHCAHHAs OKOJIO TpeyroJibHAKa; MHOTOYT0JIb-
HHUK; CyMMa yIJIOB BBIIYKJIOTO MHOTOYTOJIbHHKA; NPABUJIbHBIC MHOTOYTOJIbHHKH, BIIMCAHHbIE ¥ ONHMCAH-
HBIE OKPY)KHOCTH IIPaBUJIHOIO MHOTOYTOJIbHUKA.

Ipsimble u NIOCKOCMU 8 NPOCMPAHCMee

[lepecekarommecs, NapajulebHble U CKPEHIMBAIOLIHECS IPAMBIC, THEePIEeHUKY/IAPHOCTD MPAMBIX;
TapaJuIeIbHOCTh TIPAMO# M IIOCKOCTH, TIPU3HAKH U CBOMCTBA; MapajlIebHOCTh IJIOCKOCTEH, IPU3HAKH U
CBOMCTBA; MEPIEHAUKYISIPHOCTh NPAMOM M IUIOCKOCTH, NpH3HAKH H CBOMCTBA; MEPIEHAUKYIAp U Ha-
KJIOHHAS, TEOpEMa O TpeX IepHeHUKYIIPax; NEePIeHUKYIAPHOCTE IUIOCKOCTEH, IPU3HAKH M CBOUCTBA.

Mnoeozepannuku

[Ipu3ma, ee OcHOBaHHs, GOKOBbIE pebpa, BBHICOTa, GoKoBasi MOBEPXHOCTB; MpsMas MpU3Ma; Mpa-
BHJIbHAS TIPU3MA; [TapaJlieNienue; Ky0; CHMMETpHH B Ky6e, B IapaJuieyienunesie; MMpaMu/a, ee 0CHOBa-
Hie, GOKOBbIE peGpa, BHICOTA, GOKOBas MOBEPXHOCTD; TPEYroJibHAsS MMPAMH/IA; [PAaBHIIbHAA MpaMH/Ia;
cedeHusl Kyba, PU3MBI, THPAMHIbI, MPEJICTABICHHE O NPAaBHIBHBIX MHOrOTpaHHHKAX (teTpasap, KyoO,
OKTadJIp, JIOJAEKAIP ¥ HKOCAdP).

Tena u noéepxHocmu 6paujeHus

[[WIHHIP; OCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTD, obpasyrolasi, pa3BepTka; KOHYyC; OCHOBa-

HHe, BHICOTA, OOKOBas [IOBEPXHOCTh, 0Opasyiolas, pasBepTka; map 1 cepa, UX CEYEHHS.
H3mepenue 2eoMempuiecKux 6eludun

BesmunHa yria, rpajycHas Mepa yria, COOTBETCTBUE MEKIY BEJIMYMHOM yryia ¥ JUIMHOW JTyTH OK-
PY’KHOCTH; YTOJI MEXIy TIPMBIMH B IPOCTPAHCTBE; YTOJI MEXLY IpAMOi#i ¥ INTIOCKOCTBIO; JUTHHA OTPE3Ka,
JIOMaHOH, OKPY)XHOCTH, TEPUMETP MHOTOYIOJIbHHKA; PacCTOSHHE OT TOUKH [0 IpSIMOM, OT TOYKH IO
[IOCKOCTH; PACCTOSIHHE MEXIY MapajlIeNbHBIMK TPAMBIMH, Mapajlie/IbHbIMH IUIOCKOCTSIMH; IIJIOIIAb
TpeyroJibHHKa, NapalieiorpaMMa, Tpaneuyt, Kpyra, CeKTopa; IUIOIIAIb TTOBEPXHOCTH KOHYCA, IMIMH/I-
pa, cdepsl; 06beM Kyba, IpsIMOYTOJIbHOrO NapajlyeIeIUIICAa.

Koopounamul u 6eKmopbl

JlekapToBbl KOOPJMHATHI HA IUVIOCKOCTH U B IIPOCTPAHCTBE; dopmyIia pacCTOSHUS MEXTY ABYMS
TOYKAMH; ypaBHEHHE chepbl; BEKTOP, MOJIyJIb BEKTOPA, PABCHCTBO BEKTOPOB; CJIOKEHHE BEKTOPOB U yM-
HOYKEHHE BEKTOpa Ha YHCII0; KOJUIMHEApPHbIE BEKTOPBI; Pa3IoKeHHE BEKTOPa 110 JIBYM HEKOJIMHEApHBIM



BEKTOPAM; KOMILIAHAPHEIE BEKTOPBI; Pa3NIOKEHHE IO TPEM HEKOMILTAHAPHBIM BEKTOPaM; KOOPAHHATBI
BEKTOpA; CKAIPHOE [POK3BEIEHHE BEKTOPOB; YIOJl MEK/Ly BEKTOPAMH.

6. Teopusi BepOATHOCTH
CoGBITHS; CyMMa M NPOU3BEJCHHE COOBITHH; MPOTHBOIOIOXHBIC COOBITHS; KJIACCHYECKUH crocob
[10/ICYETa BEPOSTHOCTH; KOMOMHATOPHKA, IPUMEHCHUE KOMOHHATOPHKH K [IOJICUETY BEPOATHOCTEH; Mpa-
BHJIA CJIOKEHHUS X YMHOYXEHHs BEPOSTHOCTEH; CIyJaiHpIE BETMIHHBI; JTIUCKPETHAS ciTy4aiiHas BEJIMYUHA,
YMCIIOBbIE XapAaKTEPUCTHKHU CITyYaiHOH BEIMYMHBL, BEPOATHOCTHBIC METO/IBI B HSKOHOMHKE U yIIPABJICHUH.

7. DjieMeHThbI JJMHEHHOro NporpaMMHpPOBaAHUS
3ajiaup ONTUMH3AIUMH B SKOHOMUKE U YTIPABJICHUH.

8. OCHOBHbIE MATEMATHYECKHE METO/IbI B JKOHOMHKE H YIPABJICHHH
[IpuMeHeHre METOI0B MaTeMAaTHYECKOTO aHai3a IIpH peCHIH SKOHOMHUECKHX 3ajad. IIponeHT.
Haxox/IeHHe TIPOIEHTa OT YMCIIa; YKCIa I10 €ro NpOUCHTaM; IPOIEHTHOE oTHOIIEHHe ABYX unces. Pop-
MyJIbl IIPOCTOrO M CJIOXKHOTO IMPOLEHTOB. [IpousBonHast QyHKIHH; ITPOM3BOAHAS CJIOXKHOU (YHKIIHH.
KOHOMHYECKHi CMBICI mpou3BogHOH. [IpocTeiiiee MPUIOKECHHE nMHeHON anreOpbl B 9KOHOMHUKE H
ynpapieHud. [IoHATHE MAaTpHIIbI, €€ BHUIbL JleiictBus Haj MaTpunamu. OmnpenenuTend MaTpull A HX
CBOMCTBA.



