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ITPOI'PAMMA ITOATOTOBKH JUUIA BCTYITHTEILHOI'O HCITBITAHHSA 110 MATEMATHKE
B SKOHOMHKE H YIIPABIEHHH B ®OPME BJIAHKOI'BOI'O TECTA

AJI'EBPA

Kopuu u crenenn. Kopenb cremenn n>1 u ero ceoiictBa. Crenenb c pPalMOHAIbHBIM
NokasartesieM U ee cBoHcTBa. [loHaTHe 0 cTeneHu ¢ aelcTBUTEIbHBIM MOKa3aTeieM. CBONCTBA CTENEHH C
ACHCTBUTE/IbHBIM [OKA3aTeNEM.

Jlorapupm. Jlorapudpm umcna. OcHoBHOe norapumuyeckoe  ToxkaecTso.  Jlorapudm
MPOH3BCACHUA, HACTHOrO, CTEMEHM; MEPEXO] K HOBOMY OCHOBAHHIO. JIECATHYHbBIH W HATypaabHBbIi
JlorapugMsl, YKCJIO €.

IIpeoGpazoBanusi mpocTeliux BhIpAKEeHHIl, BKIIOYAKOIINX apupMeTHUeCKHe OMNepaluH, a
TaKOKe ONepaLMIo BO3BEICHHS B CTENEHb M ONMEPaLUIO JIOrapupMHUPOBaHHSI.

OcnoBel  Tpuronomerpun. CHHyC, KOCHHYC, TaHIeHC, KOTAHTEHC MPOH3BOJIBHOTO yria.
Panuannas mepa yrma. Cunyc, KOCMHYC, TAHI€HC W KOTaHreHe 4mcia. OCHOBHbIE TPUTOHOMETPUYECKHE
ToxkAecTBa. POpMYIIbI MpHBeaeHHs. CHHYC, KOCHHYC M TAHF€HC CyMMbI M Pa3HOCTH ABYX YIIOB. Cunyc u
KOCHHYC NBOHHOrO yria. ®opMybl NonoBMHHOrO yria. [IpeoGpa3oBanus cyMMb TPUIOHOMETPUYECKHX
(yHKLMI B POH3BEICHHE H NPON3BEIEHUS B CyMMy. BbipaxeHne TPUTOHOMETPUYECKHX (PYHKLMI Yepes
TaHIeHC MOJNIOBMHHOTO aprymeHTa. [Ipeobpa3oBanus NpocTeHkX TPHrOHOMETPUUYECKUX BbIPAsKEHHIA.

Ilpocteiilune  TpuroHomeTpuueckHe ypaBHEHHWS M  HepaBeHCTBA. APpKCHHYC, apKKOCHHYC,
apKTaHIeHC Yucha.

OYHKIINA

Oynkuun. OGnacTe ompeneNeHHs M MHOKECTBO 3HaueHuit. I'paduk bynkuuu. Iloctpoenue
rpaduKkoB YHKLMH, 3a1aHHBIX PasIMuHbBIMU criocobamu. CBOMCTBA (hyHKLMIA: MOHOTOHHOCTB, YETHOCTD
H HEHYETHOCTD, MEPHOAWYHOCTD, OrpaHH4YEHHOCTDb. [IpomMexkyTkHn Bo3pacTaHus v yObiBaHMs, HauOObIIEE
W HaHMCHBLUEE 3HAYCHHA, TOYKH IKCTPeMyMa (JIOKaTbHOrO MakCHMyMma W MuHMMyMa). ['paduueckas
untepnperaums. [Ipumepsl GpyHKUMOHANBHBIX 3aBUCMMOCTEH B pealbHBIX MPOLIECCAX U SBICHHSX.

Ob6parHas dynkuus. O6nacte onpenesneHus U 061acTh 3HAUYEHUH OOPATHON (YHKLHH. ['paduk
oOpaTHOH QyHKLIHH.

Crenennas QyHKLMS ¢ HAaTypaJibHBIM MOKa3aTeseM, € CBOHCTBA M rpadHK.
BeprukanbHbie W ropu3oHTaNbHbIE aCUMITOTBI rPaduKoB. I'paduky ApoGHO-TMHEHHBIX QyHKLMA.

Tpuronomerpuyeckue GyHKLMH, UX CBOHCTBA M rpadyKH; IEPUOAMUHOCTb, OCHOBHOM NEPHO.
IlokasatenbHas QyHKIMs (IKCIIOHEHTA), €€ CBOHCTBA U rpaduK.

Jlorapupmudeckas pyHkuus, €€ CBOWCTBA U rpaduK.

ITpeoGpasosanus rpadukos: napaniebHbIil NepeHOC, CHMMETPHS OTHOCHTENIBHO OCEeH KOOpIMHAT
M CHUMMETDHs OTHOCHTEIbHO Hayala KOOPAMHAT, CHMMETPHSi OTHOCHTENIBHO TNpsMoil ) = X

pPacTsHKEHUE M CKaTHe BO0Jb OCeH KOOpAUHAT.



HAYAJIA MATEMATHYECKOI'O AHAJTU3A

[loHsThe o mpenene nocnenosarensHocTH. CywecTBoBaHHe npesiesia MOHOTOHHOM OrpaHUYEHHOM
MOC/CA0BATE/IPHOCTH.  JIIHHA OKPY)KHOCTH W IUIOWAdb Kpyra Kak npeaesibl  MoCIeA0BaTe/IbHOCTEN.
Beckoneuno y6riBarommas FE€OMETpHUYECKas MPOrPecCHs U ee CyMMa.

[TonsTe 0 HenpepbIBHOCTH (yHKLMN.

IMonsiTue o mpowssoaHo# (yHKLMK, (usnyeckuii U reomeTpuueckuii cMbIc NIPOM3BOIHOM.
YpaBHeHHe KacaTenbHOH K rpadpuxy ¢yHkuuu. IlpousBoaHbie CYMMBI, pa3HOCTH, IPOU3BEHACHHS,
4acTHoro. IlpousBogHBIE OCHOBHBIX JIEMEHTApHBIX  QyHKUMH. TIpuMeHeHHE NpPOM3BOMHON K
MCCIIeI0BAHMIO (QYHKLME M NOCTpoeHHIO rpadukos. [TpousBoaHble oOpaTHOH (YHKUMH W KOMIMO3ULIMK
JaHHOM (QyHKUWH C JIMHEHHOIH.

Iousitie 06 onpenenenHoM uHTerpase Kak moMmanH KPHBOJIMHEHHOM Tpaneunu. [TepsooGpasHas.
®opmyna Hetorona-JleiiGHuua.

IIpumepsI Mcrob30BaHKS MPOU3BOAHOM /1S HAXOMKICHHS HaWJIy4IIero peleHus B MPUKJIaAHbIX, B
TOM HHCJE COLMANBHO-OKOHOMHUYECKHX, 3anauax. Haxoxaenue ckopoctu mis npouecca, 3aAaHHOro
bopmynoii win rpadukom. [Ipumepsl npumeneHus WHTerpana B (Qu3nke M reomerpuu. Bropas
NPOU3BOJHAs U €€ (PU3HYECKHUI CMBICI.

YPABHEHMSI U HEPABEHCTBA

Peluerne pauroHanbHbIX, 10Ka3aTebHbIX, T0rapudMAUECKUX YPaBHEHHUH 1 HepaBeHCTB. PeleHue
MPPALMOHAJIBHBIX W TPUTOHOMETPHYECKHX YPaBHEHHI.

OcCHOBHbIE MPHEMbI pelICHUS CHCTEM ypaBHEHHil: MO/ICTAHOBKA, ajreOpanyveckoe ClIOKEHHe,
BBC/ICHUE  HOBBIX MEPEMEHHBbIX. PaBHOCMIBLHOCTH ypaBHEHHWH, HepaBeHCTB, cucTeM. Perenue
MPOCTEHIINX CHCTEM YpaBHEHHH C IBYMS HEW3BECTHbIMH. PelleHue cucTeM HEPaBEHCTB C OIHOM
MEPEMEHHOM.

Hcnonb3oanne cBoHCTB M rpadukos (yHKUMI NpH peleHUH ypaBHEeHHI ¥ HepaBeHCTB. Meron
MHTEpBaoB. M300paxkeHHe Ha KOOPAMHATHON [UIOCKOCTH MHOXKECTBA PELIEHUH ypaBHEHHH M
HEPABEHCTB C ABYMs MNEPEMEHHBIMH U UX CUCTEM.

[IpumeHenre MaTemaTHYeCKMX METONOB Isi pelueHHs CO/IepIKATENIbHBIX 3a/1a4 M3 Pa3IMYHBIX
o0nacTeit Hayku ¥ NpakTHKW. FIHTepnpeTawys pesysibTara, YYET peasibHbIX OrpaHHYEHHIA.

3JIEMEHTBI KOMBUHATOPUKH, CTATUCTUKH
U TEOPUH BEPOSITHOCTEMN

Tabanunoe u rpadpuueckoe npeacrarnetue aaHHbIX. Yncnosbie XapaKTEPUCTHKH PSIIOB JAHHBIX.

[Toouepennblii U ONHOBpeMeHHbIH BHIGOP HECKOIBKHX 3/EMEHTOB M3 KOHEYHOIO MHOMKECTBA.
DopMyJIbl YHCIIA TIEPECTaHOBOK, COYETaHMIA, pasmellenuii. Peuenue koMGuHaTOpHBIX 3anay. opmyia
6uHoma HetoroHa. CBoiicTBa GHHOMHAJIBHBIX ko3 duunentos. Tpeyroasuuk [Tackans.

OneMeHTapHble M CJIOKHBIE COOBITHS. PaccmoTpenne cryuaeB u  BepoSTHOCTH  CyMMBI
HECOBMECTHBIX COOBITHH, BEPOSTHOCTb MPOTHBONOMOXKHOIO COObITHA. [IOHSTHE O HE3aBUCHMOCTH
COObITHH. BeposTHOCTh M cTaTHcTHYecKas uyacTOTa HacTynieHusi cobbiTHs. PelneHne npakTuuecknx
3a/1a4 C MPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.

IF'EOMETPUS

IIpsimble u mIockocTH B mpocTpancrBe. OCHOBHBIE MOHATHS CTepeoMeTpuH (TOYKa, npsMas,
TUIOCKOCTD, MPOCTPAHCTBO). ~
Ilepecekaromuecs, napauiensHbie W CKpeLMBArOLIMECs npsmble. Yroa Mexay MpsAiMbIMH B



npoctpancTee. Ilepnenaukynsipocts npameix. IapamiensHocTs u MEPreHANKYISPHOCTb MPSIMON U
[VIOCKOCTH, NpPH3HAKK U CBOHCTBA. Teopema o Tpex mepneHauKyspax. [lepnenaukynsp ¥ HakiOHHas.
Yron Mexy npsMoi U MI0CKOCTBIO.

[lapannenbHocTs  nockocTei, NEpNeHANKYIAPHOCTb  IJIOCKOCTEH, MpPU3HAKH W  CBOMCTBA.
JIByrpaHHBIii yroi, IMHeRHbIH yro JBYIPaHHOTO yrJia. ‘

Paccrosnus ot touku g0 minockoctu. Pacctosmue or NpsAMO# 10 miiockocTH. PaccrosiHue mesxay
MapaJiIebHBIMK MIOCKOCTAMH. PaccTosHuie MeskIy CKpeLHBAIOUMMHCS MPSIMBIMH.

[Napannenbhoe  npoekrnposanue. [lnomans  OpTOroHaNbHO MPOEKLIMK  MHOTOYrOJIbHHKA.
H3obpaxenue npocTpaHCTBEHHBIX (uryp.

Muororpannukn. Bepuinnbl, peGpa, rpaHu MHOrorpaHHHKa. Paszseprka. MHOrorpautbie yripl.
Bbinyksibie MHOrorpannuku. Teopema Diinepa.

IIpusma, ee ocHoBanusi, GokoBble pebpa, BbicOTa, GOKOBas noBepxHoCTh. [Ipsmas u naxnonnas
npusma. I1pasunbhas npusma. [Tapannenenunen. Ky6.

Ilupamuna, ee ocHoBaHWe, GokoBble pebpa, BbicoTa, GOKOBas noBepXHOCTb. TpeyrosibHas
nupamuza. [Ipasunbras nupamuna. Yceyennas nupamuna.

Cummerpun B kyGe, B napauienenwnene, B npusme u nupamuze. IoHstHe o CHMMETpPHH B
MPOCTPaHCTBE (LeHTpasIbHas, OCeBas, 3epKaibHasi). [IpuMepbl CUMMETpHIi B OKpyIKatoLLeM MHpe.

Ceuenus ky6a, NpU3Mbl, MUPaMUIIbI.

[lpencraBienne o npaBHIbHBIX MHOrorpaHHMKax (TeTpasap, Kyo, OKTa’p, AOAEKAa’Ap M
UKOCa’ap).

Tena u nosepxnocrn Bpamenus. Llunuuap u koHyc. VceueHHblii koHyc. OCHOBaHHe, BbICOTa,
GokoBas noBepxHOCTb, 06pasytoLas, pasBepTka. OCeBbie CeYeHHS U CeUeHHUS napaejibHble OCHOBAHHIO.

Ilap u cepa, ux ceuenus, kacatenbHas MIOCKOCTh K cepe.

O6vembl Ten M mIomann ux nosepxuocreii. [Tonste 06 o6beme Tena. OTHOMIEHHE OGBEMOB
no00HBIX TeJ.

®opmysibl 00bema Kyba, MpAMOYrOIBHOrO NapasieNienunesna, NPHU3Mbl, LHTHHAPA. Dopmyibl
obbema nUpaMHbl U KOHyca. DOPMYJTbI MIIOLIAAM IOBEPXHOCTEH LIMIMHAPA H KoHyca. DopMyJibl obbema
1apa v miowaau chepoi.

Koopaunater u BekTopbl. JlekapToBbl KOOpAMHATBI B MPOCTPAHCTBE. @opmyna paccTosiHHs
MEXAYy ABYMS TOYKAMHU. YpaBHemm CCbepBI H IIJTOCKOCTH. CDopMyna PacCTOAHUA OT TOYKH A0 IJIOCKOCTH.

Bekropbl. Moayiib BekTopa. PaBenctso BekTopos. CroxkeHne BEKTOPOB M YMHO)KEHHE BEKTOpa Ha
uucnio.  Yron Mexay Bektopamu. KoopauHartl Bektopa. CkanspHoe NpOM3BEAeHHE BEKTOPOB.
Konnnneapueie Bextopel. Pasnoxenne Bektopa no asym HEeKOJUTMHeapHbIM BekTOopam. KommnnanapHbie
BEKTODPBLI. Pasnoxxenue no TPEM HEKOMIUJITAHAPHBIM BEKTOpaMm.

ITPO®PECCHOHAJIbBHO-OPUEHTUPOBAHHASI MATEMATHKA

[Ipouentei. Tlpumenenne npoueHToB npu o6paboTke MHpOpMauuu. MaTemaTnyeckas MOIE/b B
BMJIE CHCTEMBbI JIMHEHHbIX ypaBHeHHH, (opmanusyiouias 3aaady Mo OnpeaeNeHHIO KOMTHYECTBEHHBIX
XapaKTepUCTHK Hccieayemoro mnpouecca. Mcnonb3oBanue miowaneii ¥ 00bEMOB MpPH  peLIEHHH
MPUKIA[HBIX 33714, CBS3aHHBIX C pPacxoAOM MaTepHaia, OJKOHOMHEH Chipbs M T.A. OO6beMbl
MHOrOrpaHHMKOB M (Uryp BpalleHHs. Pelienne npakTHYeCKHX 3a1a4 1A ONIMCAHUS M MPOTHO3UPOBAHMUS
TMOBE/ICHUS. MaTEMaTHYECKUX MOJE/IEH B YNpPaBICHUH TEXHHYECKMMH CHUCTEMaMH M MH(OPMALMOHHBIX
TEXHOJIOTHAX C MPUMEHEHHEM BEPOSTHOCTHBIX MeTO0B. UTeHue rpadukos u auarpamm. Pemenue 3anay
Ha KBaJpaTHOW peiuerke. Peiwienve 3amay Ha BBIOOp ONTHMANBHOrO BapHaHTa. DEMEHTHI TEOPHH
MHOX€ECTB, MaTeMaTH4ECKOH JIOTHKK. MoziesinpoBaHne SKOHOMHYECKHX cHCTeM. Moienu Ha rpadax.
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FOpaiit, 2024. — 450 c.
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