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e AHHOTauua npoduns

Omuvmmmana mno mpodumo «MaremaTuka» HampaBlieHa HA BBISBICHUE TalaHTIIUBBIX
MIKOJBHUKOB. YdYacTHEe B OJUMIHUAaAe 1o npodumo «Maremaruka» — 3TO HE TOJBKO
YBJICKATEIIbHOE MCTIBITAHUE BAIIMX 3HAHUN, HO M OTJIMYHAST BO3MOYKHOCTh TIPOSIBUTH TBOPUYECKUN
IIOJIXO/[l, OLIEHUTh CBOM CWJIbI U C/IEJIaTh CBOM MEPBBI 11ar B 3aXBaThIBAIOLIUI MUP MAaTEMAaTUKH.
OrtoT npoduns nogokaer Bam, ecnu Bbl yBlieKaeTech MaTeMaTUKOM, JIIOOUTE pellaTh 3a7ayd,
U3y4aTh HOBbIE OOBEKTHl U METOJIbI, MPOBOJIUThH BpeMsl 32 MaTeMaTHUYECKUMH T'OJIOBOJIOMKaMH,
uMeeTe BBICOKUN YpOBEHb 3HAHMM IO TakKUM IIKOJbHBIM IIpeIMeTaM Kak «ainredpay,
«TEOMETPUS», KBEPOSTHOCTh U CTATUCTUKAY.

Kak u mobasi onmuMmnuaaa BRICOKOTO YpOBHs, «Beicmias mpoba» TpeOyeT OT YYaCTHUKOB HE
CTOJNIBKO cHenu(UYecKuxX 3HAHWM, CKOJBKO YMEHHS H300pEeTaTelNbHO TNPUMEHATH U
KOM6I/IHI/IpOBaTb 3HAHUA, ITOJTYYCHHBIC BO BPEMsI OCHOBHBIX HIKOJIBHBIX 3aH$ITI/II7I, a TaK¥XeE
JIOTIOJTHUTEIbHBIX 3aHATUH B (GopMare OYHBIX KPYXKKOB, JUCTAHIIMOHHBIX KYypCOB WU
CaMOCTOSITEIILHOM pabOThI ¢ JIUTEPATYPOH.

I[J'IH MOATOTOBKM K oJluMIinaae «Briciias np06a» PeKOMeHI[yeM O6paTI/ITL 0co00e BHUMAaHUE
Ha BapUaHTbl pPa3JIMYHBIX OJHUMIIMAL] COIIOCTABUMOI'0 YPOBHA, B YACTHOCTH, HA 3STallbl
BCGpOCCHﬁCKOﬁ OJIMMIIMAaJibl IMMKOJIBHUKOB, Ha MCKAYHAPOJHYIO OJHUMIIMAOY ((TypHI/Ip
ropoaoB», Ha MOCKOBCKYIO u CaHKT—HCTep6prCKy1-O MAaTEMATHYCCKHUEC OJIMMIIMA/BbI.

Onumnuana «Beicmias npobay o npoduio «MaTtemaTrukay IpOXOJUT B JIBa ATAma:

* IlepBblii 3TaN ABIsAETCS OTOOPOUYHBIM. DTaIl MPOBOAUTCS UCKIIOYUTENBHO JIJIsl 0TOOpa
Ha CIICAYIOLIUH 3Tall U B AalIbHEHIIIEM €ro pe3yabTaThl HE YUUThIBaIOTCA. OTOOPOUHBIN
3Tan MPOBOJUTCS B OHJIAH-(popMare ¢ aBTOMaTU3HUPOBAHHOW MPOBEPKOM OTBETOB, T'ie
YYaCTHUKHU MPOXOSAT TECTUPOBAHKUE B HA3HAYCHHOE BpeMsl. 3alIUCh PEIICHUI He
npenmnonaraerca. s yyacTusi B OTOOPOYHOM 3Tarie HEOOXOAUMO MPEABAPUTEITHHO
3aperuCcTPUPOBATHCS.

*  Bropoii 3Tan sBISETCS 3aKIF0YUTEIBHBIM, UMEHHO 110 €r0 pe3yjbTaTaM ONpPEAeIs0TCS
noOeauTenu U npusepsl. GUHAT OIMMIMAIBI TPOXOIUT B OUHOM (hopmate u
npeJcTaBiIsieT co00 MUCbMEHHYIO OJTUMIINANAY, i€ HE0OX0AUMO MPEACTABUTh Ha CY/[I
JKIOpY TTOJTHOCTbIO 0OOCHOBAHHBIE PEIICHUS 3a/IaHUi OTMMITHUaAbl. YacTh 3a1anuil —
3a/1a4M Ha BBIYMCIIEHHE KaKUX-TO 2JIEMEHTOB, 4YaCTh — 3aJ1a4M Ha JI0KA3aTEIbCTBO
Pa3IUYHBIX YTBEPKACHUN, U 4aCTh 3aJJaHUI COAEPKUT B cede U MepBoe, U BTOPOE.

[TpuBeneM KpaTKHil CIUCOK 3HAHUM U YMEHH, Ha KOTOPbIE PEKOMEH/IyeM 00paTHUTh BHUMaHHE B
npoiiecce NoAroToBKU. CHUCOK He SBISAETCS MOIHBIM MIEPEUHCICHUEM BCET0, YTO MOXKET OBITh, a
aKLEHTUPYEeT BHUMaHUe Ha HanboJsiee BaXKHbIX JJIs MOAroToBKU. [logpa3zymeBaercs, 4To
OCHOBHYIO IIKOJIbHYIO IPOTPaMMYy YYaCTHHMK 3HAET B IOCTATOYHOM CTENEHU. Pekomennyem
OPUEHTHPOBATHCS HA IIKOJIbHYIO IPOrpamMMy, BKJIIOUasi MaTepual JONOJHUTEIbHbIX T1aB
y4e€OHUKOB; Ha JINTEPATYPY, IEPEUNCICHHYIO HUXKE; Ha BAPUAHTHI MPOILIBIX JIET OJIMMITHAT,
MIEPEYUCIICHHBIX BHIIIIE.

O0mas mareMaTH4yecKasi KyJbTypa

*  VYmenue sicHO GOPMYITHUPOBATH ONPEACIICHHS, IEMMBI U TEOPEMBI, HCTIOTIb3YEMBIE TIPH
pPELICHUH 33/1a4H.



*  YMeHHe KOppeKTHO POPMYIHPOBATh OTPHUIIAHUS JAHHBIX YTBEPKICHUM; yTBEPKIACHMUS,
OKBHUBAJICHTHBIC JAHHBIM; YTBEPKICHUS, SIBISIFOIIUECS CICICTBUSIMHU JAHHBIX.

* 3HaHUE OCHOBHBIX MPUHITUIIOB U METOJIOB JIOKA3aTeILCTB YTBEpKAeHu. Hampumep,
MOHMMAaHUE, YTO PACCMOTPEHHUE YACTHBIX CITy4aeB HE SIBISICTCS JJOKA3aTEIbCTBOM
oOmiero yrBepkacHus. Wiu erie Hanpumep, 3a1a4a ¢ OPMYIUPOBKON «MOKHO JIH
TpeOyeT UM KOHTPIIPUMEPA, B OHOM ciydae, WM JI0Ka3aTelIbCcTBa B qpyrom. Mim
OTBET Ha BOMPOC PO HANOOJIbIIIEEe UM HAUMEHBIIIEEe BO3MOXHOE KOJTMYECTBO COCTOUT
U3 JIBYX 4acTeil — mpumepa Jisi ICKOMOT'O KOJIMYeCTBa U J0Ka3aTeIbCTBA TOTO, YTO
60JbIUM (MEHBITUM) OOONTHUCH HENB3S.

Yuyactue B OJIMMITHAJC 110 HpO(i)I/IJIIO «Maremartuka» — 3TO HE TOJIbKO YBJICKATCJIBHOC
HUCIIBITAHUEC BAlllUX 3HaHHfI, HO ¥ OTJIMYHAsA BO3SMOXXHOCTL ITPOSIBUTH HeCTaHI[apTHbe/’I nmoaxond,
OLCHUTH CBOU CHUJIBI U CACIATDb HCpBBIﬁ mar B SaXBaTBIBaIOH_II/If/'I MHP MAaTCMAaTUKH.

e CTpyKTypa BapuWaHTa 1 TUMNbl ONMMNMAAHBIX 3343aHWIA
Omumnuana no npoduiio «MaremaTHKay TPOBOJUTCS J1s1 YYCHUKOB 7-11 KimaccoB. YueHUKH
MJIQJIIIUX KJIACCOB TAKKE JOIYCKAIOTCS K COCTA3aHUIO, HO UM HEOOXOUMO peIlaTh 3a1a41 3a
BbIOpaHHBIN KJ1acc.

2.1. I aran (oTOOpOUHBIIL).

OT60pOYHBIN ATaNl COCTOUT U3 IBYX TypoB. Bo BTOpoii Typ 0TOOpa npuriamarTcs y4aCTHUKH,
HaOpaBIIKe Ha IEPBOM Type HEOOXOIMMOE YUCIIO OAJIOB, ONPEAEIIEMOe OPIKOMUTETOM
OJIMMITUA]IBL.

Tunsl 3aaaHuii.

* B pamkax or6opouHnoro 3ramna no npoguito “Maremaruka’” NPUCYTCTBYIOT TOJIBKO
3a/1aHusl C OTKPBITHIM OTBETOM WJIM C BAPUAHTAMH OTBETOB.

* OTtBeT MOXET OBITh IPEJICTABIICH B BUJIE LIETBIX WU JICUCTBUTEIHHBIX YHCEI B
nuamnasone (—oo, +00), B Bujie OYKBEHHBIX 0003HAYECHHU I TATHHCKOTO andaBuTa Win
KUPUJLUTUIBL, a Takke B (hopMare BEIOOpa OJTHOTO MIIM HECKOJIBKMX BapHAHTOB OTBETA.

* Hekoropsble 3a1aHust MOTYT COIEPKATh BHYTPH ce€0s1 HECKOJILKO BOTIPOCOB, HA KOTOPHIE
HEO0OXOIUMO JaTh OTBET.

KoanuyecTBO, C/10:KHOCTDH 3aJJaHUH 1 BeC 3aJIlaHMH B MTOIOBOM OIlEeHKE:
* bajuel 3a 3a1aHKs yKa3aHbl B yCIOBUSX.
Kpurepun oueHnBaHus 3a1aHUI:
* OueHuBaeTCs MPaBUIBHOCTh BHECEHHOTO OTBETa B hopMaTe, yKa3aHHOM B 3aJJaHHH.
2.2. II 3Tan (3aK/JIIOYUTEIbHbII).
Tunsl 3agannii:

- B paMKax 3aKIIIOYUTECIIBHOIO 3Talla 110 HpO(bI/IJ'IIO «MaremaTuka MPUCYTCTBYIOT TOJIBKO
3alaHUA C OTKPBITBIM OTBETOM. Pemenue 3amad MMPOU3BOJUTCA HA 6yMa)KHBIX nucTax 0e3
HCIIOJIb30BaHUA KOMIIBIOTEpPA.



3amaHust MOTYT COJIEPKATh B ceO€ BOMPOCHI, 00BETUHSIONINE B ce0€ pa3IuIHbIC Pa3Ieibl
MaTCMAaTHUKU.

HaxoxaeHne Kaxxaoro OTBETa JOMKHO COMPOBOKIAATHCS MMOAPOOHOMN apryMeHTaIHeH.
YYacTHUKOM JIOJKHBI OBITH MPUBECHBI BCE HEOOXOMMBIE JIJIsi OOBSICHEHHUS JIOTUKH
petieHus rpaduky, pUCyHKU, GOPMYIIb, aHATUTUYECKHE OOOCHOBAHUSI.

Pemenne kaxxaoro 3a1anus JOHKHO 3aKaHYMBATHCS SICHOM (DOPMYITHPOBKOI OTBETA B
COOTBETCTBUHU C YCIOBUAMU 3a1aun. OTBET MOXKET ObITh NpeACTaBIeH B JIt000i1 Gpopme,
KOTOpasi COOTBETCTBYET YCJIOBHIM 33/1a4H.

B oTBeTe yka3pIBalOTCS BETUYHHBI U3MEPEHHUIA, €CIIA ATO TPeOyeTCsl B yCIOBUH 3a1a4H.

HCKOTOpBIG 3aaHuA MOT'YT COACPKATh BHYTPHU ce0s1 HECKOJIBKO BOITPOCOB, HA KOTOPLIC
H€O6XOI[I/IMO JaTb OTBCT. Kamz[mﬁ OT,I[CHBHBII;'I BOIIPOC MOXKET OBITE PELICH HE3aBUCHMO
OT APYTUX U COOTBETCTBEHHO OLICHCH.

Kaxxnoe 3amanne MOXeT ObITh PEIIEHO YaCTUYHO, BHIMIOJHEHHAS YaCTh 33/IaHUS MOXKET
OBITH OIIEHEHA MTPOMEKYTOUHBIMU OaJJIAMU.

KoandecTBO, CJI0KHOCTD 3aJaHMIi M BeC 3aJJaHUH B NTOTOBOM OLIEHKE:

O0111ee KOJIMYECTBO 3aJaHMI 3aKIFOYNTEIILHOTO dTana — /.

basibl 3a NOTHOCTHIO BEpHBIE 00OCHOBAHHBIE PELIEHMSI KaXKI0T0 U3 3aJaHUI yKa3aHbI B
CaMOM 3a/1aHuU.

HTor moiBoAUTCS 10 CyMMe 0aJUIoOB 3a TPH 3aJlaHusl, 10 KOTOPBIM IOJIYYEH HAUBBICIITHIA
0asu1. bayiel 3a MyHKTHI OJJHOM 3a/1a4l CyMMHUPYIOTCSl. MaKCUMalTbHBIN OaJlI 32 BCHO
paboty pasen 100.

Kpurepun oueHnBaHus 3aaHUI:

OI_IGHI/IBaCTCH BCPHOCTH OTBETA B YKA3dHHOM B 3aJIaHUU (I)OpMaTe.

OneHuBaeTcs JIOTHKA PEeIIeHUs 3a/1a4l U KaueCTBO 0OOCHOBAHMSI PEIICHUS 3a/1a4H C
MPEJICTaBICHUEM BCEX HEOOXOAUMBIX JUIsl OObSICHEHUS JIOTUKHU pelIeHUsl rpaduKoB,
PHUCYHKOB, (hOpMYJI, aHAIUTUYECKUX 0OOCHOBAHUM.

OI_IGHI/IBaeTCH KOPPCKTHOCTDH BBIIIOJIHCHU A apI/I(l)MeTI/ILIeCKI/IX onepaunﬁ U BBEIYHUCJICHUH.

B KaX(,HOfI 3aa4€ KPpUTCpHUU OUCHUBAHUA MOTYT OBITH YTOYHCHBI U KOHKPCTHU3UPOBAHLI B
COOTBCTCTBUHU C KPUTCPUAMU OLUCHHUBAHUA, OIIMCAHHBIMU BBIIIIC. YacTuuHbIe
MPOABHIKCHUA B PCIICHUU 3aaHUSA MOT'YT OBITH OLCHCHLI ITPOMEKYTOUYHBIMHA Oamamu.

[lepeyvyeHb M coAeprKaHne Tem.
s yuactaukos 11 kiaccos.

3.1. DnemenTapHble GYHKIUHM U TPAPUKHU.

3.1.1. DnemeHTapHbICe PYHKIHUH

JlexapToBa npsIMOYTroJIbHAsI CUCTEMa KOOPAUHAT.

[Tonstue Gynxuu. O61acTh onpeeneHus, MHOKECTBO 3HaUeHUH, rpaduk.
YeTHble 1 HEUETHBIE (PYHKIINU.

[Tepuoanueckue pyHkuu. HauMeHbIINi MOI0XKUTENBHBIN TEPHO/.



MonotonHbIe GyHKIIUH. JIOKATBHBIN SKCTPEMYM.

[TpeoOpa3zoBanue rpadukoB. CABUT, pacTsKEHUE, 3epKajIbHas CUMMETPHUS, IICHTpaJIbHAas
CUMMETpHUSL.

Jlunetinas pyHKIMS, IpsiMasi. Y paBHEHUE MPSIMON B pa3iIMuHBIX popmax. YTI0BOi
KO3 QHUIHUEHT MPSIMOH.

VYcnoBus napajueIbHOCTH IBYX MPSAMBIX Ha IJIOCKOCTH.

VYcenoBus NEpIEHIUKYISIPHOCTH ABYX MIPSAMBIX HA INIOCKOCTH.

KBanpatHslit TpexuiieH, napadona. Beigenenue moiHoro KBaapara.

[TpoMexyTOK BO3pacTaHusl, IPOMEXKYTOK YObIBAHUS, TOUKA IKCTPEMYMa.
MHO0€eCTBO 3HaUEHUI KBAaPaTHOI'O TPEXUWICHA.

JpoOHo-nuueitHas GyHkius, rurnepooa.

ACUMNTOTBI M OCH CUMMETPUHU THIIEPOOJIBL.

3.1.2. DaemeHTapHbIe PYHKIHMH C MOAYJIEM

[IpeoOpazoBanue MOYJIsl, IPUMEHEHHOE K apryMEHTY.

[TpeoOpa3zoBanue MOy, IPUMEHEHHOE K PYHKIIMH.

Komnosunus nuHeiiHoN GyHKIUU U MOZYIISL.

Kommo3uiust KkBaapaTHOTO TpEeXUieHa U MOTYJIA.

Kommozumust 1poOHO-TUHEHHON (YYHKITUU H MOIYJISL.

3.1.3. Touku, npsiMbie, MHOTOYTOJIbHUKH HA MJI0CKOCTH

MHosxecTBa Ha TI0cKocTU. [lapamienbHblil NepeHoc, pacTsyKeHHE.

3epkanpHas U eHTpasbHas cummeTpus. [IpeobpazoBanue moaoous.

CaoiicTBa cuMMeTpuu GUTYp, OMUCHIBAEMBIX YPAaBHEHUSIMU U HEPABEHCTBAMU C OJIHUM U
HECKOJIbKUMHU MOJYJISIMU.

PaccrosiHue oT TOUKM 10 Hayana KoopauHat. PaccrosiHue Mexay AByMsi ToukaMu. PaccrosiHue
OT MPAMOM 10 Hayajaa KoopAuHaT. PaccTostHue oT TOUKHU A0 NpsMoi. PaccTostHue mexay
napauieIbHBIMU TPSIMBIMH.

durypsl Ha MIIOCKOCTH, ONPECIsIEMbIC YPAaBHEHUSIMH U HEPABCHCTBAMH, BKIIIOYAOIIMMU [X| 1 |Y|
B Pa3IMYHBIX KOMOWHAIIUAX.

3.1.4. OKpyKHOCTH HA MJIIOCKOCTH

VYpaBHEHHE OKPYKHOCTH.

YpaBHEHHE OKPYKHOCTH CO CMEIICHHBIM IIEHTPOM.

YpaBHEHHE OKPYKHOCTH C MOIYJISIMH.

3.2. Airedpanyeckue ypaBHeHMsl.

3.2.1. J/IuHeliHbIe H KBaJPaTHbIC YPABHEHUS

Jluneitnble ypaBHeHUs 0€3 mapameTpa U ¢ apaMeTpOM.

KBanparHble ypaBHEeHHs. Y CIOBHE pa3pelIUMOCTH, YCIOBHE €JMHCTBEHHOI'O PELLIEHUS, YCIOBHE
HEPa3peIUMOCTH.

Paznuunbie hopMyIibl 1151 KOpHEH KBapaTHOTO ypaBHEHHUSI.

Teopems! Buera.

Brruncnenue ko3¢ UIIMEHTOB KBaIpaTHOTO YPaBHEHUS C 331aHHBIMUA KOPHSIMH.
Brruucnenue cummerpudeckux GpyHKIHMM OT KOpHEH yepe3 KodpPHUIUEHTHI.
KBazpaTHble ypaBHEHUS C TApaMETPOM.

YpaBHEHM, IPUBOAALIUECS K KBaJPATHBIM C TOMOLIBIO 3aMEHBI IEPEMEHHOM.
MeToap! pemieHus: IpoOHO-palMOHAIBHBIX YpaBHEHUH.

3.2.2. AureOpanvyeckue ypaBHeHHsl CTAPIIMX CTeNeHen

Metoa noHWXeHHs MopsiiKa anredpanyeckux ypaBHEHUH.

bukBanpaTHble ypaBHEHUS.



CuMMeTpHYECKUE YPAaBHEHUS.

Merozs! pa3inoKeHNsl Ha MHOYKUATEIU JJI YPaBHEHUHN CTapIIUX CTEIICHEH.

YpaBHeHwUs, coiepKaIne 3HaK a0COTOTHOW BETUYHUHEI.

Anre6pa MHOTOYICHOB, TeopeMa besy, TeopeMa o parmoHaIbHBIX KOPHSX, TeopeMa Buera.
Paznoxenne MHOrowiIeHa Ha HEMPUBOAUMBIE. THTEpIIONSAIMOHHBIA MHOTOUJIEH.

3.3. Airedpanyeckue HepaBeHCTBA.

3.3.1. CBoiicTBa ajiredpanyecKux HepaBeHCTB

UucnoBsle HepaBeHCTBA. PaBHOCHIIbHBIE IPe0Opa30BaHMsl HEPABEHCTB.

JIuHeiHbIE HEPAaBEHCTBA.

KBazgparHble HEPABEHCTBA.

JpoOHo-TMHEeHbIE HEPABEHCTBRA.

HepaBeHcTBa, coaeprkamue MOAyIb U HECKOIBKO MOJTYJIEH.

ToxiecTBEeHHbIE HEPAaBEHCTBA.

Cpennee apumMeTHUECKOE U CPEIHEE TEOMETPUUYECKOE IBYX HEOTPUIATENIbHBIX YHCET.
CBolicTBa CyMMBI JIByX B3aUMHO OOpaTHBIX YHCEN.

3.3.2. MeToa MHTEPBAJIOB

Metona UHTEpPBATIOB AJIs1 MHOTOYJICHA.

MeTto MHTEpBaIOB Il pallMOHATBLHON (DYHKIIUY.

MeTto HHTEpPBAIOB IS UPPALUOHATEHON (PYHKIINU.

3.3.3. Kinaccuyeckue HepaBeHCTBA

HepaBenctBa o cpennux. TpancuepaseHncTBo. HepasencTBo Komm-bynskosckoro-IlIBapua,
nepaserctBo Cenpaksina (memma Tuty). Merox Illtypma. HepasencTso Mencena. B3pemenubie
BEPCHUH KJIACCUUYECKUX HEPABEHCTB.

3.4. Cucrembl ajredpandecKux ypaBHeHHIl.

3.4.1. Cuctembl JTUHEHHBIX YPABHEHUH

[ToHsiTHE PaBHOCUIIBHBIX CUCTEM, IIOHATHE CIIEJCTBUSI.

CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHHM, UMEIOINE €TUHCTBEHHOE PELICHHE.
Pemenne cucreM nuHENHBIX ypaBHEHUN MeTonoM [ aycca.

I'paduueckuit MmeTon. MeTon UCKITFOYEHUST HEU3BECTHBIX. MeTo T anreOpandecKkux
npeoOpa3oBaHUA.

Beruucnenue nuHelHONW QyHKINMN OT peLIeHUs JIMHEHHOM CHCTEMBI METOJIOM alnredpanyecKux
npeoOpa3oBaHuil.

[TpocTble TEKCTOBBIE 334, IPUBOAIINE K JIMHEHHBIM CUCTEMaM.

CucTeMsbl IByX JIMHEHHBIX YpaBHEHUH C IBYMsl HEM3BECTHBIMU, HE UMEIOIINE PEIIeHUI Ui
uMeroIre 0ECKOHEYHOE MHOKECTBO pelleHni. ['eomeTprueckas HHTEpIpeTanus.

JIuHelHbIe CUCTEMBI € TApaMETPOM. Y CIIOBUE €IMHCTBEHHOT'O PELIEHMS], OTCYTCTBUS PELICHUH,
0OECKOHEUHOT0 YHcia peleHHH.

CucreMsl, TPUBOIALIMECS K IMHEHHBIM C TIOMOIIBIO 3aMEHBI IEPEMEHHO.

3.4.2. Cuctembl ypaBHeHHUI 00111ero BUIA

Buerosckue cuctemsl. MeTop penieHus, ycaoBUe pa3pelIMOCTH.

CucreMsl, cozeprkaliie OJHOPOIHbIE YPABHEHUS.

CUMMETpHYECKHE CUCTEMBI.

MeTo/ 3aMeHbI IEPEMEHHBIX JUISl PEIIEHUSI CUCTEM.

3.5. AuredOpanyeckue BbIpaKeHUs.
3.5.1. ®opmy.Jibl COKPALLIEHHOT0 YMHOXKEHUS



DopMyJIbl COKPAIIEHHOTO YMHOKEHUS U ICTICHUSL.

[TpeoOpa3oBaHue BHIPAKEHUN C MOAYIISIMHU.

PaznoxxeHne Ha MHOXKUTENIN YUCIOBBIX BBIPAKEHUH.

Pa3noxeHne Ha MHOXKXUTENN BBIPAXKCHUH C IIapaMETPaMH.

JleneHre MHOTOUYJIEHOB C OCTaTKOM.

[TpeoOpaszoBanue TpOOHO-PAIIMOHAIBHBIX BBIPAKCHUH.

AnrebpanyecKe BHIPaKECHUS.

3.5.2. UppanuoHa/ibHble ajiredpanyecKkue BbIPasKeHH s

W3BiieueHne KBaApaTHOrO KOPHS U3 IIOJHOIO KBaJlpaTa YUCIOBOIO BHIPAXKEHUS U BBIPAXKEHUS C
[apaMeTPOM.

CrnosxHble pauKabl.

M36aBiieHne OT HppaliMOHAILHOCTH B 3HAMEHATEJIE YMCIOBOIO BBIPAYKEHHSI U BBIPAKEHUS C
[1apaMeTpoOM.

CpaBHeHUE UppalMOHAIBHBIX BBIPAKECHUN.

YucnoBble OLIEHKN UPPALMOHATIbHBIX BhIpaKEHUH 0€3 mapamMeTpoB.

3.6. UppaunoHajibHble YypABHEHHS U HEPABEHCTBA.

3.6.1. OcHOBHBIE METO/IbI PellICcHHS] HPPAUMOHAIbHBIX YPABHCHUH M HEPABEHCTB
Oyukuus, rpaduk. O61acTh onpeeseHus, MHOKECTBO 3HaueHu. KopHu TpeTheil, ueTBepToit u
CTapUINX CTEHICHEH.

['padmyeckuit MeTo pelieHns UPPalMOHATLHBIX YPaBHEHUN 1 HEPABEHCTB.

MeToj 3aMeHbI IepeMeHHOH. Vcronb3oBaHe 0HON U IBYX HOBBIX MEPEMEHHBIX.
Hcnonp30BaHne MOHOTOHHOCTH U METO/J] IO00pa MPH PELIEHUH UPPALMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB.

QDyHKIMOHAIbHBIE YPABHEHUS U HEPABEHCTBA.

3.6.2. MeToa paBHOCHJIbHBIX IPe00pa30BaHU

YPaBHeHI/Iﬂ 1 HECPABCHCTBA C ITOJHBIM KBAaAPATOM I10[] 3HAKOM KBaAPaTHOI'O KOPH:.

Meron pa3iiokKeHus: Ha MHOKHUTEIIH.

YHUBEPCATBHBIN METOJI PEIICHHS UPPALMOHAIBHBIX HEPABEHCTB.

HppauroHanbHblEe ypaBHEHNS U HEPABEHCTBA.

MeTto/1 5KBUBaJIEHTHBIX Pe0Opa30BaHUM ISl UPPALIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.
[ToHsiTHE SKBUBAJIEHTHOTO MPEOOPA3OBAHUS.

OCHOBHBIE TUIIBI UPPAIIUOHATIBHBIX YPABHEHUW U HEPABEHCTB.

Meton HEaKBUBAJIEHTHBIX IPe0Opa30BaHUil.

[TonsiTue cnencTBus.

[TonsiTue npoBepku pemeHus. DPpPeKTUBHBIE METOABI POBEPKU.

3.7. HarypasabHble, nejble, 1eHCTBUTEIbHbIC YHCIA.

3.7.1. Lleable, paunoHaJbHbIE, JeHCTBUTEIbHbIC YHCJIA.

Jlenenue HaTypalbHBIX YHCET C OCTATKOM U 0e3 ocTaTKa.

[Ipocteie uncna. Pa3noxenne HaTypaabHOTO YUCIA HA IPOCThbIe MHOXKUTENU. OCHOBHAsI TEOpeEMa
apu(MeTHKH.

HaubGonpimmii obuuit nenuTens U HauMeHblee odiee kpaTHoe. AnroputM Eknnna. JIuneiinoe
npeacrasienne HOJI.

Jecarnynas 3anMch HATypaTbHBIX U LEJIBIX YHUCEIL.

CHCTEeMBI CUNCIICHUS

ITpu3naku genmumoctu. [Ipu3Haky 1eIMMOCTH HAa COCTaBHBIE YUCIA.

Wppanronansueie uncna. MppaimoHaaIbHOCTh M HEKOTOPBIX IPYTUX aNreOpandecKux KOHCTAHT.



MHO0k€eCTBO I€HCTBUTENIBHBIX YHCEI, YUCIIOBas MpsiMast. CpaBHEHUE AEMCTBUTEIbHBIX YUCEL.
Moaynb AEMCTBUTENBHOTO YUCTIA.

Apudmerndeckne neicTBUS Hall OOBIKHOBEHHBIMHU U IECATUIHBIMU JAPOOSIMHU.

[IpuBenenue nepuoIuuecKon JecATUYHOM IpoOu K pannoHaibHOMY Buay. [IpencraBnenue
paIoOHATBHOTO YHCIIA B BUAC MIEPUOTUICCKON JECATUYHOM POOH.

3.7.2. YpaBHeHUA B eJIbIX YHCJIAX U apU(PMETHKA 0CTATKOB.

JluHeiHpIe YpaBHEHUS B IEIbIX YHclaX (AH0()aHTOBBI ypaBHEHUS).

Cucrembl TUHEHHBIX YpaBHEHUH B LEJIBIX YHCIIAX.

HenuHelinble ypaBHEHMS B LENBIX YHUCIIAX.

CucTtemMbl HETMHEWHBIX YPaBHEHUHN B LIEJIBIX YUCIIAX.

YcnoBUs NET0YUCIIEHHOCTH PAIIMOHATBHON (QYHKIIHH.

Manas Teopema @epma. Teopema Bunbcona. Kuraiickas Teopema 06 ocratkax. Teopema
Oitnepa. Jlemma o monusituu nokasarens (LTE).

3.7.3. TekcTOBBIE 32/1a4H C IEJOYUCITCHHBIMM PellleHUSAMHU.

[TonsiTre 0ObeTMHEHUS U IEPECEUCHHS] MHOXKECTB.

[Tozxcyer koaMYECTBA IIEMEHTOB MHOXKECTBA, 00JIAI0IIUX OJJHOBPEMEHHO JBYMsI CBOMCTBAMHU.
[Toncyer koaMYeCTBA IIEMEHTOB MHOXKECTBA, 00JIaAAIOIINX OJHUM U3 JIBYX CBOWCTB.

3.8. TexkcToBbIE 3a1a4M.

3.8.1. [lonsiTEe MPOLEHTHOI0 OTHOIIEHMSI.

[ToHsITHE MPOLIEHTHOTO OTHOILIEHUS.

JIBykpaTHOE MPUMEHEHHE MPOLIEHTHOTO OTHOIICHUSI.

M3MeHeHne IpOLEHTHOIO COJIEpKaHusl OJTHOM U3 KOMIIOHEHT B JIBYXKOMIIOHEHTHON CHUCTEME.
W3MeHeHne NpOLEHTHOIO COJIEpKaHusl OJTHOM U3 KOMIIOHEHT B MHOTOKOMIIOHEHTHOM cucTeMeE.
3.8.2. [lonsiTHe CJIOKHBIX MIPOLEHTOB.

OcHOBHBIE 3aKOHOMEPHOCTH CJIOKHBIX MPOLIEHTOB.

MareMaTHuecKue acreKThl poliecca MPUPOCTa KanuTajia B OaHKe.

3.8.3. 3agauu Ha 1BMKeHHe.

['padmueckoe n3o0paxeHue ycioBui 3aauu.

DneMeHTapHBbIE 33/1a4M Ha ABM)KEHHE OJTHOTO OOBbEKTa.

JIBmkeHmne TBYX OOBEKTOB C Pa3HBIMU CKOPOCTSIMH.

JIBr>KeHrEe BHU3 M BBEPX IO PEKE.

JIBI>KEeHNE HECKOJIBKUX 0ObEKTOB 10 peKe.

JIBI>KEHHE 10 3aMKHYTOM TpaeKTOpHUHU (OKPYKHOCTH).

3.8.4. IlonsiTHe MPOM3BOANTEIBLHOCTH TPYAA.

PaboTa 1 npou3BOIUTEIBLHOCT TPYAA OJTHOTO YYACTHHUKA.

CoBmecTHas paboTa U MPOU3BOIUTEIBHOCTD TPY/Aa HECKOJIBKUX YYACTHUKOB.

[ToBblIeHNE U TOHMKEHUE TPOU3BOAUTENBHOCTH TPY/Ia U CBA3aHHOE C 3TUM U3MEHEHHE
BPEMEHH BBITIOJIHEHUSI.

3.8.5. TekcroBble 321241 IKOHOMHYECKOH TEMAaTHKH.

[ToHsITHSI BBIDYYKH, pacXxoja, 10X0/1a, IPUOBLIH.

TexcToBbI€ 33124 Ha BBIYMCICHHE HKCTPEMATIbHBIX 3HAUCHHUH B 3a7jayaX YKOHOMHYECKOTO
COJIEpKaHNs.

3amaun, TpeOyromre BHIpabOTKH ONTUMAIEHON CTPATETHH.

3.8.6. IlonsiTue cipoca M NpeaI0KeHUs.

[TonsiTue cripoca U MpeaIoKEHNUS.

3amauy ONTUMHU3ALUU IPU 33JJaHHOM COOTHOILLIEHUH CIIPOCa U MPEUI0KEHHUS.

3.8.7. CmecH u cnjiaBbl.



Brruncnenre KOHLIEHTPALUK CMECH JIBYX PacTBOPOB.

Briuncnenue KOHIEHTpAIMU CMECU TPEX PacTBOPOB.

MakcumanbHble © MUHUMAJIbHbIE 3HAUEHUSI KOHIICHTPALIMK MPYU CMEUITUBAHUH.
Boruncnenue miomaam no paguycy olMcaHHOro Kpyra.

3.9. Tpuronomerpuyeckue GyHKIMH U TPUTOHOMeTpHYecKHe GopMYy.Ibl.

3.9.1. Tpuronomerpuyeckne (popMy.Jibl.

Tpuronomerpuueckuil Kpyr. Miamepenue yrios B paauanax u rpagycax. Yucio .
Pacnonoxenue touek 1, 2, 3,4, 5, 6 paguan Ha TPUTOHOMETPUUYECKOM KpYTeE.
OnpeneneHne TPUrOHOMETPUIECKUX (PYHKITUI YHUCIOBOTO apTyMEHTa.

[TepnoMYHOCTE OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKITHI.

Yetnble u HeueTHbIe pyHKuMU. [IpomexyTku Bo3pactanus u yobiBanus. HauGomnplve u
HaVMEHbIIINE 3HAYECHHS], MHOYKECTBO 3HAYEHUN.

I'padpuku TpuroHOMEeTpHUUECKUX (PYHKITHIA.

YacTHble 3HAUECHUS

DopMyIbl IPUBEICHUS.

DopMyIIbl CIOKEHUSI U YMHOKEHUS.

@opMyIibl JBOMHOTO U OJOBUHHOIO yIJa.

Brruncnenue TpuroHoMeTpruueckux GyHKIUHM 1715 YTIIOB, KpaTHBIX 15 rpagycos.
[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN C MOIYIISIMHU.

KopHH OCHOBHBIX TPUTOHOMETPUUECKUX (PYHKIHMHA. 3HAKU TPUTOHOMETPUUECKHUX (DYHKITUH.
3.9.2. Tpuronomerpnyeckue GPyHKIHMH.

MHOXecTBO 3HaYeHUN (HYHKIIHUH.

MHOXecTBO 3HaYeHUN (HYHKIIUH.

MHOXecTBO 3HaUEHHI KBaJPAaTHOTO TPEXWICHA C TPUTOHOMETPUIECKON (PYHKITUEH.
MHOXecTBO 3HaueHUN QYHKIIMH JIJISI.

MHO0kecTBO 3HAYCHUN APOOHO-IIMHEHHOW (DYHKIIUU C TPUTOHOMETPUICCKON (DYHKITUEH.

3.10. TpuronomeTpuiecKkue ypaBHeHUs] H HePaBEeHCTBA.

3.10.1. DaieMeHTapHbIe TPUTOHOMETPUYECKHE YPABHEHUS.

VYpaBHeHus Buja sin X =@, CoOSX =a, tgXx =a.

TpuronomeTpruyeckue ypaBHEHUs, pa3jiaralomnyecss Ha MHOXKHUTEIH.
[Tpumenenue ¢popmyn JBOMHOTO U OJIOBUHHOTO YIJIa.

MeTto BCnoMOrarTeabHOro yria.

DneMeHTapHble TPUTOHOMETPUYECKHE HEPABEHCTRA.

3.10.2. KBagpaTHbIe TPUTOHOMETPHYCCKHE YPABHCHHS U HEPABEHCTBA.
Tpuronomerpudeckue ypaBHEHHUs1, IPUBOJIAIINECS K KBAJAPATHBIM.
Tpuronomerpuyeckue HepaBEHCTBA, IPUBOJIAIINECS K KBAJAPATHBIM.
TpuroHomeTpudeckue HepaBEHCTBA, pa3araroinecss Ha MHOKHUTEIH.
TpuroHoMmeTpuieckre HepaBeHCTBA, pellaeMble METO/I0M 3aMEHBI IEPEMEHHOM.

3.11. Meroabl pemieHHsi TPUTOHOMETPHYECKHUX YPABHEHUI 1 HEPABEHCTB.

3.11.1. MeToa pa3/10:KkeHUsl HA MHOKMTEJH B TPDUTOHOMETPHH.

MeTtonbl pelieHns] TPUTOHOMETPUYECKUX YPABHEHUI.

[TpumeHneHue npeobpa3oBaHusl CyMMBI B IPOU3BECHHE.

[TpumeHneHue mpeobpa3oBaHus IPOU3BEIECHUS B CYMMY.

OT60p 001IKX KOpHEH B HECKOJIBKUX CEpUSAX PEHICHUN TPUTOHOMETPUUYECKUX YPaBHEHUH.
UppanmonanbHble ypaBHEHUS C TPUTOHOMETPUUYECKUMH (PYHKIIMSIMH.



3.11.2. MeToa mMOHUKEHHUSA MOPAIAKA B TPUTOHOMETPHH.
ITonmxkeHue nopsaka TPUrOHOMETPUYECKUX YPAaBHEHUM.

MeTto Ma)XOpaHT B TPUTOHOMETPHH.

TpuronomeTpruyeckue ypaBHEHUS 1 HEPABEHCTBA C [1apaMETPOM.
CucreMbl TPUTOHOMETPUUECKUX YPaBHEHUI U HEPABEHCTB.

3.12. O6paTHble TPUTOHOMeTpHYECKHE (PyHKIMH.

3.12.1. O0paTHble TPUTOHOMeTpHYecKHe QYHKINH, CBOICTBA U TPa(MKH.

OO6nacTp onpenenenuss 1 MHOKECTBO 3HAYE€HUI 00paTHBIX (QyHKIUH.

DOopMyIIBI CIOKEHUS O0OPATHBIX (DYHKITHIA.

Kommozurius TpuroHoMeTpuueckoid GyHKIMK U 00paTHOM TPUTOHOMETPHUYECKON (PYyHKIINH.
Komno3zuius o6paTHON TpUroHOMETpUUYECKON (DYHKIIMU U TPUTOHOMETPUUYECKON (DYHKLIUU.
3.12.2. YpaBHeHMS U HEPABEHCTBA ¢ 00PATHHIMUA TPUTOHOMETPUYECKUMH (PYHKIMSIMH.
[Tpocreiimue ypaBHeHUs C 0OpaTHBIMH (DYHKIMSIMH.

[Tpocreiimue HepaBeHCTBA C OOPATHBIMH (DYHKIHSIMH.

JluHeliHble ypaBHEHUS, BKJIIOYAIOIINE U .

KBanpaTHble ypaBHEHUS U HEPABEHCTBA C OOPATHBIMU (DYHKIIUSAMH.

3.13. IlnanumMeTpuYecKUe 3212491, TPEYroJbHUKH.

3.13.1. [IpsiMOyT0JIbHBINH U PAaBHOOEAPEHHBII TPEYTr0JbHUKH

[TpsimoyronbHbIi TpeyronbHuk. Teopema [Tudaropa.

TpUroHoMeTprUECKNE COOTHOIIEHHS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
PaBHOOepeHHBII TpeyroibHUK. Brrarcienne paainycoB BIIMCAHHOTO U OTIMCAHHOTO KPyTa.
3.13.2. buccekTpuca TpeyroJbHUKa

OcHoBHBIE CBOWCTBA OMCCEKTPUCHI.

Brrancnenue 1MHBI OMCCEKTPHCHI.

3.13.3. MennaHa 1 BbICOTA TPEYroJIbHUKA

OcHoBHbIE CBOWCTBA MeIMaHbl. BpIuncienyue JJIMHbI METUAHBI.

OcHoBHBIE CBOMCTBA BBICOTHI. BbIUriciieHUE ITMHBI BHICOTHI.

BnucanHas u onrcaHHas OKPY>KHOCTH.

3.13.4. Ilomaas TpeyroabHUKA

Boruncnenue miomaay no AByM CTOPOHAM U YIITY MEXY HUMH.

Brruncnenue niaomaam 1o CTOpoHe U IBYM MPUIIEKALIUM YIJIaM.

Brruncnenue niowmaau no tpeM croposaM. @opmyna ['epona.

Brruncnenue niuomaam 1no paguycy BIMCAHHOTO Kpyra.

3.13.5. IToe3nbie GpakThI NPO TPEYrOJbHHUK.

YeTblpe npU3HaKa «PaBEHCTBA» TPEYTOJIbHUKA.

JlononHuUTENBHBIE IOCTPOEHUS, CBS3aHHBIE C OCEBOW U LIEHTPAIbHON CUMMETPHUEN.
[lepexiagpiBaHre OTPE3KOB. Y IBOCHUE MEANAHBI.

HepaBeHCTBO 0 COOTHOIIEHUH YIJIOB ¥ CTOPOH B TPEyroJibHUKE. HepaBEeHCTBO TpeyronbHHKA.
Teopembl UeBsl 1 MeHenas.

3.14. 3agauyu ¢ napamMmeTpoM.

3.14.1. J/Iunelinble ypaBHEHHs U HEPABEHCTBA C IapaMeTPOM.
JIuHeliHbIE ypaBHEHHUS C TAPAMETPOM.

JIvHeitHbIe HEPaBEHCTBA C MTAPAMETPOM.

JIvHeiHbIE CUCTEMBI C TTAPAMETPOM.

3.14.2. KBajgpaTHble ypaBHEHHS U HEPABEHCTBA C IapaMeTpPoOM.



KBaznpaTHble ypaBHEHHS, CHCTEMBI 1 HEPABEHCTBA € IAPAMETPOM.

VYcnoBus, npu KOTOPBIX 3aJaHHBIN IPOMEXKYTOK PaCIOIOKEH MEXYy KOPHSAMU (BHE KOPHE)
KBaJPaTHOI'O YPaBHEHUS.

VYcenoBus, Ipy KOTOPBIX BCE YUCIIA 3aJaHHOTO IIPOMEXYTKA SIBIIIOTCS PELICHUSMHU KBaJIPaTHOTO
HEPaBEHCTBA.

CucreMbl KBaIpaTHBIX HEPABEHCTB C IAPAMETPOM.

3.14.3. YpaBHeHHs C IapaMeTPOM B IIPABOH 4acTH.

VYpaBHEHHUs € MTApaMeTPOM B IIPABOM YaCTH.

CBs13b CO MHOXKECTBOM 3HAYECHUH.

YpaBHEHMs U HEPABEHCTBA C OIPAHUYECHUSIMH, 3aBUCSIIMMU OT ITapaMeTpa.
HppauvoHainbHblEe YPaBHEHHS M HEPABEHCTBA C IIapaMeTpPaMU.

3.14.4. KBagpaTHble ypaBHeHHsI U HEPABEHCTBA OTHOCUTEIbLHO MTapaMeTpa.
KBazparHble ypaBHEHHS] OTHOCUTEIBHO ITapaMeTpa.

Anrebpanueckue ypaBHEHHs CTapILIMX CTENEHEH, KOTOpble MOKHO PaccMaTpUBaTh Kak
KBaJIpaTHbIC YPaBHEHHS OTHOCUTEIIBLHO MTapaMeTpa.

TpuronomeTpruyeckue ypaBHEHUSI OTHOCUTEIIBHO ITapaMeTpa.

IToxazarenbHble ypaBHEHUS OTHOCUTEIIBHO NTapaMeTpa.

HppanuoHanbHble ypaBHEHUSI OTHOCUTENIBHO I1apaMeTpa.

Pemienue ypaBHeHMI U HEPaBEHCTB Ha IJIOCKOCTH (T1apaMeTp, MepeMEHHas ).

3.15. I'padpnueckue MeTobI pellIeHUs] YPABHEHUH U CHCTEM C IapaMeTpPOM.

3.15.1. I'pa¢uyeckre MeTOABI pelIcHUs] YPABHEHUIl U HepaBeHCTB. MHOIroyroJibHIUKH.
[lepeceuenue npsimoii u napaboJIbI.

B3aumHoe pacnonoxeHnue J0MaHOM U mapaOoJibl.

B3aumHoe pacnonoxeHue 1Byx napa0oi.

Kommo3zuius TpuronomMeTpryueckoid GyHKIMKA U 0OpaTHON TPUTOHOMETPHUYECKON (YHKIINH.
Kommoszuiust 06paTHO# TPUTOHOMETPHUYECKON (DYHKIIMU ¥ TPUTOHOMETPHUYECKON (PyHKIINH.
3.15.2. I'paduyeckue MeTobl pellicHUs YPABHEHN U HepaBeHCTB. OKPY:KHOCTH.
['padmueckoe penieHue ypaBHEHUI U CUCTEM ypaBHEHUI, BKIIOUAIOIINX YPABHEHUS
OKPYKHOCTEH, MPSAMBIX, KBaJJPaTOB U JIPYIHX MPOCTEHIINX QUTYP.

Ilepecedenne npsAMon U OKPYKHOCTH.

B3aumHoe pacnionoxeHue J0OMaHOM JTUHUU U OKPYKHOCTH.

B3anMHoe pacnosioxeHne OKpy>KHOCTH U apaboIIbl.

YpaBHEHHE OKPYKHOCTU C MOLYJISIMU.

3.16. IlocsieqoBaTeIbHOCTH M IPOTPECCHH.

3.16.1. Apudmernyeckasi nporpeccus.

[TonsTHE U cBOMCTBA apUPMETUYECKON POTPECCHH.

Brruncnenne cymMmbl OTpe3Ka HaTypajabHOTO psija.

Beruucnenue cyMMbl oTpe3ka apuMeTHuecKoi mporpeccuu.

Boruncnenne cyMMbl MHOXKECTBA HAaTypaJIbHBIX YNCEIN, ONPEAEIIEMbIX CBOMCTBAMU JIETUMOCTH.
3.16.2. 'eomeTpu4eckas nporpeccusi.

IToHsTHE M CBOMCTBA FEOMETPUYECKON IPOTPECCUH.

Beruncnenre cyMMbl OTpe3Ka FeOMETPUUYECKON ITPOTPECCUH.

3a/jaun Ha COCTABJIIEHUE YPAaBHEHUM, CBSI3aHHBIX CO CBOMCTBAMH F€OMETPUUYECKON MMPOTPECCHH.
3anaun, B KOTOPBIX IPUCYTCTBYIOT OJTHOBPEMEHHO apumMeTnyeckass 1 reoMeTpudeckas
IIPOTPECCHH.

3.16.3. beckoHeuHo yObIBaIOLasi reOMeTpHYECKas Porpeccus.



[TonsiTHe GECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM TPOTPECCHH.

CymMa 6eckOHEeuHO yOBIBaOIIEi reOMETPUUECKOI MPOrPEeCCHH.

YpaBHEHUS U HEPABEHCTBA, B KOTOPHIX MPUCYTCTBYET CyMMa OECKOHEUHO yObIBarOIIEei
F€OMETPUYECKON ITPOTPECCUM.

3.17. O6paTtHas ¢pyHkuus, ci10xkHast GyHKINUs, QyHKIHOHAIbHbIC YPABHEHUS.
3.17.1. Cnoxnasi pyHKkuus.

[TonsiTre cnoxHOU QYHKIUU.

Brraucnenue obnactu onpeneneHus CIoXHON GyHKINH.

Brrurcnenue MHOXKECTBA 3HAUCHUN CIIOKHON ()yHKITHH.

Brrurcnenue nmpon3BOAHON CII0KHON (yHKITHH.

Brruncnenne HanGoIbIIET0 U HAMMEHBIIETO 3HAUEHUHN CII0KHON (DYyHKITUH.

3.17.2. O6paTHast GyHKIHUA.

[Tonsitne 0O6paTHOM GYHKIIMH.

OO0mue mpaBwIa MOCTPOSHUSI OOpaTHON (PYHKITHH.

OcHoBHBIE TTapbl B3aUMHO 00paTHBIX (YHKIIHI: TUHEIHAs, CTeNeHHAas!, TPUTOHOMETPHYECKHUE.
3.17.3. MHOkeCcTBO 3HAYECHHUI CJI0KHOM (PYHKIUH.

MHOKeCTBO 3HaUCHUN KOMITO3HUIIMUA HECKOJIBKUX KBAJIPATHBIX TPEXUJICHOB.
Komno3zurus kBagpaTHOro TpexuieHa U TPUTOHOMETPUYECKON (PyHKIUU.

3.18. BblunciieHne u IpUMeHeHue MPOU3BOIHOM.

3.18.1. BoluucjieHue Npon3BOJHOM.

Omnpenenenue, anredpandeckuil 1 pU3NUecKuii CMbICI IPOU3BOJHOM.
Tabmuua npon3BoaHbIX. [IpaBuia BEIMUCICHHS TPOU3BOIHBIX.
Brruucnenue npou3BOAHON CI0KHON (DYHKITHH.

[TonsiTvie 0 PyHKUMSIX, HE UMEIOLUX TPOU3BOIHOM B TOUKE.
Onpenenenue nHTErpaia, THTErpUpoBaHUe PYHKIMM (XOTS Obl MHOIOWIEHOB).
3.18.2. [locTpoeHue U NpUMeHeHNE KacaTeJlbHbIX.

YpaBHeHMe KacaTeabHOU K rpaduky auddepeHunpyeMoil pyHKIHH.
CBoiicTBa KacaTenbHOM K Mmapaodorie.

CaoiicTBa KacaTeabHON K KyOM4eCcKoil mapadouie.

CBoiicTBa KacaTenpHOMN K TUnepooe.

[TonsiTne kacanus rpaduKoB ABYX (YHKIMH.

3.19. IIpumeHeHne NPONU3BOAHOM Il PELICHHS 3214,

3.19.1. Touku 3xkcTpeMyMa pyHKIHH.

HaxoxneHne yuacTKOB MOHOTOHHOCTH.

HccnenoBanue JTOKaIbHBIX SKCTPEMYMOB (D YHKIIUH.

OTbIcKaHNe HauOOJIBIIETO U HAUMEHBILET0 3HaUeHUH (DyHKIINU.

3.19.2. TekcTOBBIE 321a49M1.

OKCTpeMallbHOE 3HaY€HHE CYMMBI BEJIMUUH C 33JaHHBIM IIPOU3BEICHUEM.
OKCTpeMalbHOE 3HaYEHHUE TPOU3BEICHUS BEJIUYNH C 33JaHHON CyMMOM.
['eomeTprueckas HHTEPIIPETALNS SKCTPEMAIIBHBIX 3a/ad.
DKCcTpeMalbHOE 3HaYeHHE KBaIPAaTUUYHON (PYHKIIMU JBYX NEPEMEHHBIX.
OKcTpeMalbHbIe 337a4l IKOHOMUYECKOTO CO/IEPIKAHMUS.
['eomeTpryeckue 3KCTpeMaibHbIE 3aJauu.

HccenenoBanue KOIMYECTBA KOPHEH YPABHEHUS C TAPAMETPOM.

3.19.3. 3agaun, cBA3aHHbIE C ONTHMHU3ANKE DKOHOMUYECKOI 1eTeJILHOCTH.



Brrunciienre MakCUMalTbHON BBIPYYKH MPHU 33JaHHOM 00bEME BJIOKEHHBIX CPE/ICTB.
Brruricnenne HAaMMEHBIETO 00beMa BIOKEHHBIX CPEICTB IS OCTHIKEHUS 3aJaHHON BETHUNHBI
BBIPYUKHU.

3.19.4. 3ajaun oNTUMHU3ANMU IKOHOMUYECKOMH J1esITeJIbHOCTH, pelllaeMble ¢ IPUMeHEeHHeM
NPOM3BO/HOM.

3ajaun ONTUMHU3AIMY SKOHOMUYECKOU JIEATEIbHOCTH, IPUBOISAIIUECS K UCCIIEIOBAHUIO CBOWCTB
KBaIPaTHOTO TPEXUJICHA.

3ajaun ONTUMHU3AIMY SKOHOMUYECKOU JIEATEIbHOCTH, PUBOISAIIUECS K UCCIEIOBAaHUIO CBOWCTB
CTETIEHHBIX (PYHKITUI.

3.20. [InanuMeTpHYeCKHe U CTEpeoMeTPpHYeCKHe 3a/1a4H.

3.20.1. TeopeMbI CHHYCOB U KOCHHYCOB.

Teopema cuHyCOB.

Teopema KOCHHYCOB.

[Tono6ue TpeyroJbHUKOB.

3.20.2. Oxpy:KHOCTH.

M3mepeHue yrioB U IyT, CBA3aHHBIX C OKPY>KHOCTBIO.

BrincanHbie yriibl, yroi MEXy KacaTeJabHOU U Xopaoi. CBOMCTBO NEPECEKAIOINXCS XOP B
OKPYKHOCTH.

CBOICTBO KacaTeIbHOM U CEKYIIEH.

MeTtpuyeckue COOTHOLIEHHUSI B KpPYyTe.

ITponopuroHanbHbIE OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTBIO. CTENEHb TOYKH OTHOCUTEIBHO
OKPYXHOCTH, paJUKalbHasl OCb, PaAUKAJIbHBIN LIEHTP.

Bnucannblie u BHEBIIHCaHHbBIE OKPYKHOCTH. Toukn JKeprona n Haresns.

OKpy’>KHOCTb JI€BATU TOUYEK U MpsAMas Diijepa.

OpToTpeyronbHUK U OTpaxeHus opToueHTpa. Jlemma Dycca. [Ipsmas Cumcona.

Cepenunsl ayr: leMMa ApXuMeaa U JieMMa o Tpe3yore.

3.20.3. MHOroyroJibHMKH.

[Tapannenorpamm, poM0O, MpSMOYTOJIbHUK, KBaJIpar.

Tpanerus.

MeTtpuueckre COOTHOLIEHHS B UETBIPEXYTOJIbHUKAX 00IEro BUaa.

CBolicTBa 4eThIPEXYroJbHUKA, B KOTOPBIN BIIMCAaHA OKPY’KHOCTb.

CBolicTBa YETHIPEXYTOJIbHUKA, BOKPYT KOTOPOTO MOYKHO OIIMCATh OKPYXHOCTb.
ITapamnenorpamm BapuHboHa.

BrincaHHbIe YETBIPEXYTOJIBHUKY U BCIIOMOTaTENIbHbBIE OKPYXHOCTH.

OTpe3Kku KacaTeNbHbIX U ONIMCAHHBIE YETHIPEXYTOJIBHUKH.

TpuaHryIsA1Us MHOTOYTOJIbHUKA.

ITpaBrIIBHBIE MHOTOYTOJIBHUKH.

MHuoroyronsHuky Ha pemierke. opmyia [uka.

3.20.4. /IBu:xeHust 1 npeodpa3oBaHus.

JIBMOKEHUS TIJIOCKOCTH: KacCu(UKaIus, KOMIO3ULUS ABWKECHUN, IPUMEHEHHUE NP PELLICHUN
3azad.

[TpeoOpa3oBaHus MIOCKOCTU: TOMOTETHSI, TOBOPOTHAS TOMOTETHSI, HU30TOHAIBHOE CONPSIKEHUE.
3.20.5. Crepeomerpus.

CrepeomMerpuueckue 3agaund. CucTeMbl KOOPIUHAT B IPOCTPAHCTBE, BEKTOPHI. PaBHOTpaHHbIE 1
OPTOLICHTPUYECKHE TETPa3Apbl. BoIykiible MHOTOTPAaHHUKH, TPaBUJIbHBIE MHOTOIPaHHUKH.
O0bEM 1 TIIONIAIh TOBEPXHOCTU MHOTOrpaHHuKa. Cdepsrl U Tena BpalleHus, 00bEM mapa u
TJI0Maa6 ChHEpHI.



3.21. Teopusi BepoOATHOCTE 1 KOMOMHATOPHUKA.

3.21.1. Teopusi BeposiTHOCTEH

Crnyuaiineie coObiTHs. CpeiHee 3HaUeHHEe, MeIiaHa, OTKIIOHEHUS, TUCIIEPCHSI.
MareMaTHuecKoe ONHUCAaHUE CITyYaiHbIX SABJICHUA. DIeMEHTapHbIE COOBITHS U X BEPOSITHOCTb.
[TpaBui10 BBIYMCIIEHUSI BEPOSATHOCTH.

OCHOBBI TEOPHH MHOXKECTB: 00bEIMHEHHE, TIEPECEUCHUE MHOXKECTB, TMarpaMmsl Jiiepa.
[TpuMeHeHre TEOPUU MHOXKECTB sl BBIYMCIIEHUSI BEPOATHOCTH. BeposTHOCTB
IPOTHBOMNOJIOKHOTO COObITHA. OOBEINHEHNE U TIEPECEUCHUE COOBITHIA.

dopmyiia CIOKEHHs BEPOATHOCTEH I TPOU3BOJIILHOTO KOJIMYECTBA COOBITHH.

[TpaBmII0 YMHOKEHUSI BEPOSATHOCTEH JISI HE3aBUCHMBIX COOBITHH.

['eomeTpuyeckast BEpOSATHOCTb. 3a/1a4i O BEIOOpE TOYKH WJIM HECKOJIBKUX TOUYEK BHYTPH OTpe3Ka
WM kBajparta. [[pumenenne reoMmeTpuueckoil MOJIEIH Jis1 BBIYMCIICHHS BEPOATHOCTH.

3.21.2. KoMOMHATOPUKA M JIOTHKA

[IpaBuiio YMHOKEHHUS U TPABUIIO CIOKEHUSI B KOMOUHATOPUKE.

OcHoBHbIE 337]a41 KOMOMHATOPUKH: MOJCYET YKCIIa EPECTAHOBOK U COYCTAHMIA.
PexyppenTHbie cooTHomeHus. CocTaBieHNE PEKYPPEHTHBIX COOTHOIICHUN B KOMOMHATOPHBIX
3aayax. PenieHne MMHENHBIX pEKYPPEHTHBIX COOTHOIIEHHU BTOPOTO NMOPsJIKa.

OcHOBBI TEOPUH MHOXECTB B KoMOnHaTopuke. @opmyra BKIOYeHHH-UcKItoueHui. [Toacuér
Yrclia 3JIEMEHTOB B MHOXKECTBE MyTEM pa30HeHHUsI €ro Ha TTOJMHOKECTBA.

[TonsiTrie 0TOOPaXKEHUSI MHOXKECTB M B3aUMHO-0IHO3HAYHOTO COOTBETCTBUS MEXY IBYMS
MHO’KeCTBaMU. Penienne KoMOMHATOPHBIX 33]]a4 ¢ TOMOIIbIO YCTAHOBIICHUS B3aHMO-
OJIHO3HAYHBIX COOTBETCTBHM.

[TonHeIil nepedop, rpaMoTHAsE OpraHu3anus nepedopa.

Wnes ynopsiiounBaHusi B KOMOMHATOPHBIX U aJIreOpandecKkux 3ajaydax.

Pemenus 3ana4y oT npoTUBHOTO W pUHLIMN J{upuxiie.

IIpuHuuMI KpaHero.

Kpyru Ditnepa u popmyina BKIIOYEHUH-UCKIIOUEHUH.

Jlormueckue 3a1aun. AHaJIN3 UCTUHHBIX U JIOKHBIX BbICKa3bIBaHUM. TaOIUIbl HCTUHHOCTH.
3amauu po peIlapel U JHKEIOoB. 3aa4u Mpo MYIPEIOB.

UYerHocTh: apudmeTnka, pa3dreHne Ha Haphbl, YepeIOBaHUE.

[Tporuecchl: MHBapUAHTHI M MOJTYUHBAPUAHTBHI, 3alIUKIMBAHKE, JUCKPETHAs HEPEPHIBHOCTD.
ANTOpUTMBI U KOHCTPYKTHUBBI: IIEPEIpaBbl, epearBaHus. B3pemmBanus u Teopust HHGOpMaIum.
MeTtoa MaTeMaTH4eCKOM MHIYKIMK: 3a/1a4d Ha TIOCTENIEHHOE KOHCTPYUPOBAHUE, IPUMEHEHUE
IpY PELICHNH 33/1a4 pa3HOU NpUpOAbL: anredpa, KOMOMHATOPUKA, FEOMETPHSI.

[Toacuer yncna cnoco6oB. 3agaun Ha cOOTBETCTBUS. [IpaBuiia cI0XKeHNs U YMHOKEHUS.
®axtopuain. Yucna coueranuii, 6uHom HetotoHa u Tpeyronbnuk [lackansa. Anrebpandeckue
TOKAECTBA C YMCIaMH COYETaHUN M UX KOMOMHATOPHBIHN cMbIci. MeToa “mapoB u
neperopoiok”. PekyppeHTHBIE COOTHOIICHHUSI, TPou3Bosie GyHkunn, yrcia Gudonauyw,
yucina Karanana.

Wrpbl: cHMMETPUYHBIE CTPATETUH, BBIUTPHIIIHBIE U IPOUTPHIIIHBIE TIO3ULINH, IIEpeAayda Xoaa.
Teopus rpados. IlepeBos ycnoBus 3a1aun Ha s13bIK rpadoB. JIeMMa 0 pyKOMOKaTHsX.
Cas3HOCTB. [IBynonbHbIE Ipadbl U MOACYET ABYMs criocobami. JlepeBbs. DinepoBsl 1
raMHJIbTOHOBBI IIYTH M LIUKJIBI B rpadax. Packpacku rpados. [lnanapusie rpadst u popmyna
Oiinepa. OpuentupoBannble rpadsl. [Tapocodyeranus u nemma Xosia.



e PexkomeHayemas nutepaTypa v Apyrme UCTOYHUKM

[TpuBeneM CUCOK JUTEPATYphl U PECYpCcOB B ceTH Internet, KOTOpbie MOTYT OBITH ITOJIE3HBI B
IIpoLecce MOATOTOBKH. XOPOUIMX KHUT U OTJIMYHBIX CAMTOB MHOI'O, HO MBI IIPEIIOYIN CIEIATh
Halll CIMCOK KaK MOYKHO 00Jiee KOMITAKTHBIM, YTOOBI OH CIIy’KWUJ OPUEHTUPOM TOrO, Ha 4YTO, Ha
Hall B3TJISA, cleayeT oOpaTuTh BHUMaHME B TepByl0 odepenb. [lig Toro, uToOBI
chopmupoBanachk Oojiee ILelbHAas KapTHHA, Mbl HE CTalM pa30MBaTh CHMCOK Ha Kiaccel. Bce
peECypChl  COIEpXKAaT aJEKBATHBIC OINMCAHMSA, Yy Bac HE BBI30BET 3aTPyJHEHUS, H3ydas
COOTBETCTBYIOILIME MAaTEPHUAIBl, IOHATH LEIEBYK) AyIUTOPUIO KOHKPETHBIX MEPOIPUITHH,
KYpPCOB, JINTEPATYPHI.

4.1. UndopManoHHbIe pecypchbl M CAHTHI OJIMMITHA[
+ olimpiada.ru — kpynHeiinmii HHGOPMAaMOHHBII OpTaN 00 onumnuanax B Poccun

+ vos.olimpiada.ru — caiit ¢ nadopmarreii 06 3tanax Becepoccuiickoi oMMITHa b1
IIKOJILHUKOB B ropojic MockBe

 siriusolymp.ru — caiit mkospHOTO 3Tana Beepoccuiickoi oMMIIHMaIb, TPOBOAUMOTO
O6pazoBarenbHbIM LEHTpOM «Crpuyc»

* rsr-olymp.ru — caiit Poccuiickoro coBera OJIMMITHA] IIIKOJILHHUKOB
* MCCMe.ru — cailT MOCKOBCKOI'0 IEHTpa HENPEPHIBHOIO MATEMATUYECKOTO 00Opa30BaHUs

« olympiads.mccme.ru/vmo — apxuB 3a71au Bcepoccuiickoii 0TMMITHa b ITKOJTBHUKOB C
2008 roga

* turgor.ru — cait MexayHapoaHOro MmareMaruueckoro « I'ypHupa ropoaosy»

» olympiads.mccme.ru/matprazdnik — caiit «MaremaTHuecKOro npa3gHuKay s 6 u 7
KJIaCCOB

e MmMmO.mcCcme.ru — caiit MockoBCKOIl MaTEMAaTUYECKON OJIMMITHAIEI
» olymp.hse.ru/mmo — caiit onumnuanel «Beicias mpoda

*  www.etudes.ru — caiiT npoekTa «MareMaTH4ecKue STHIbD»

4.2. IncTaHUMOHHBbIE KYPChI

+ edu.sirius.online — OecmatHbie oHNaiH-Kypchl OO0pa3oBaTenbHOTO HeHTpa «CHupHuycy»
4.3. Ba3bl 3aga4

» problems.ru — 6a3a 3a7a4 ¢ peuIeHUIMH, KaTaIOTH3aHeH 1 TTOMCKOM.

+ zadachi.mccme.ru — uHGOPMAITHOHHO-TTOMCKOBAs CHCTEMA «3aa4uH 110 TEOMETPUINY
4.4. UnTepHeT—0NOIMOTEKH

+ ilib.mccme.ru u meeme.ru/free-books — GHOIHOTEKH MaTeMaTHYECKOM TUTEPATYPHI.
Psin kHUT, IEpEUHCIICHHBIX HIDKE, TOCTYITHBI O€CIIaTHO Ha 3THX pecypcax

4.5. IleyaTHasi ydueOHasi IuTEpPaATYpa
*  Cepus kaur «llIkonpHbIE MaTEMATHUECKHE KPY/KKH»

»  Caiir xypHana «KBantux» kvantik.com


http://www.etudes.ru/

ApxuB HOMEpOB KypHana «KBanT» kvant.mccme.ru

P. K. T'opaun. DT0 10/KEH 3HATh KK MAaTIIKOJIBHUK. mccme.ru/free-

books/pdf/gordin.pdf

A. Kanenb-benos, A. KoBanbmxu. Kak pemarot HecTaHIapTHBIE 3a1aud mccme.ru/free-
books/olymp/KanKov.pdf

«Jlenunrpaackue marematuaeckue kpyxxkm» C. A. I'enxun, U. B. Utenbepr, . B.
DomuH

H. b. AndyroBa, A. B. YcruHoB. Anrebpa u Teopust ynuces I8 MaTeMaTHYeCKUX KO
mccme.ru/free-books/pdf/alfutova.pdf

B. B. IIpaconos. 3agaun no ruianuMeTpun mecme.ru/free-books/prasolov/planim5.pdf
B. B. IIpaconos 3aiauu no cTepeoMeTpuun

B. B. Ilpaconos. 3agauu o anredpe, apupMeTHKe U aHaau3y mcecme.ru/free-

books/prasolov/algebra.pdf

B. B. Ilpaconos. Muorouirensr Www.mccme.ru/free-books/prasolov/poly.pdf

A. B. Axonsu. ['eomerpust B kaptuHkax mcceme.ru/free-books/akopyan/Akopyan.pdf

H. 5. Bunenkun, A. H. Bunenkun, [1. A. Bunenkun Kombunatopuka

4.6. IleuaTHble CﬁOpHI/IKI/I 3agav HauoboJ1ee ABTOPUTECTHBIX MATEMATUICCKUX OJTUMITHA

Bcepoccuiickue onrmiuaibl IIKOJALHUKOB 10 MaremaTuke 1993-2009 3akimtounTenbHbIe
STAaIbI.

B. B. IlpacomnoB u 1p. MockoBckue MatemMatndeckue onummuazns 1935-1957
mccme.ru/free-books/olymp/mmo-35-57.pdf

B. B. IlpaconoB u ap. MockoBckue MmaTemaTruueckue onummuaznsl 1958-1967
A. B. berynn u 1p. MockoBckue MaTeMaTuieckue oaummuanst 1981-1992

P. M. ®enopoB u ap. MockoBckne maremarndeckue onmummnuaasr 1993—-2005
mccme.ru/free-books/olymp/mmo1993.pdf

JI. ©. Mennuxkos, A. B. llanosasioB TypHUp ropooB: MUp MaTEMATUKH B 3a7a4ax

A. K. Tonmpiro Teicsiua 3amau MexxyHapOHOTO MaTeMaTH4YeCKOro TypHHUpa TOpoIoB
I'.A. Tl'anbnepun, A.K. Tonnsiro MockoBckrue MaTeMaTUYECKHE OJTUMITNAbI

. B. ®omumn, K. I1. Koxacs Jlenunrpaackue matemaruyeckue onummnuansl 1961-1991

3amaun CaakT-IleTepOyprckoit OTuMITUaIbI IMKOJBHUKOB 10 MaTeMaTuke. Cepusi KHUT C
2012 o 2021 roxnwl.


http://www.mccme.ru/free-books/prasolov/poly.pdf

