+
Bor

1po6a

BCEPOCCUMCKAY
OJIMMITMAIA IITKOJTEBHWKOB

PEKOMEHJALIMU IS YHACTHUKOB OJIMMIINA IbI
Bcepoccuiickoil oauMInaibl MKOJILHUKOB «Briciias mpoba

o mpoduio «MaremaTukay
2025/2026 yu. 1.

10-11 kixacenl

@ BbICLLUASA LLUKOJTA SKOHOMWKUW

HAUMOHANBHBIM MCCNELOBATENBCKWA YHWUBEPCUTET



1. AHHOTauma npoduna

OJII/IMHI/Ia[[a 1o HpO(i)I/IJIIO «Maremaruka HarpaBJICHAa Ha BbIABJICHUC TaJIaHTIIMBBIX
IIKOJIBHUKOB. YdYacThe B onumnuane mno mnpopwito «MaremaTtuka» — 23TO HE TOJBKO
YBJICKATCJIbHOC UCIIBITAHUEC BallINX 3HaHHﬁ, HO 1 OTJIMYHAaA BO3MOXHOCTD IIPOSIBUTH TBOp‘-IeCKI/Iﬁ
noaxon, OUCHUTL CBOU CHJIBI U CACJIATh cBOU HepBbeI miar B 3aXBaTLIBaIOIJ_II/II71 MHP MaTCMAaTuKH.
OtoT npoduse momoiaeT Bam, eciau BBl yBlIeKaeTeCh MareMaTWKOM, JIIOOMTE peliarh 3aaadu,
M3y4aTh HOBBIE OOBEKTHI M METOJBI, MPOBOIUTH BPEMS 32 MareMaTHUYECKUMHU TOJIOBOJIOMKAMH,
MMeeTe BBICOKHI YPOBEHB 3HAHUH 110 TAKMM IITKOJIBHBIM IIPEIMETaM KaK «aireopay, «<reoMeTpHs»,
«BEPOSITHOCTD U CTATHUCTUKAY.

Kak u mrob6ast onmumnuaga BEICOKOTO ypoBH, «Bpicmas mpoba» TpeOyeT OT y4yaCTHUKOB HE
CTOJIBKO ~ CreUUM(UYECKUX 3HAHWH, CKOJBKO yMEHHUS HW300peTaTeNbHO MPUMEHATh U
KOMOMHUPOBaTh 3HAHUS, IOJYyYCHHbIE BO BpPEMs OCHOBHBIX IIKOJBHBIX 3aHATHIH, a TaKxke
JIOTIOJTHUTEBHBIX 3aHATUH B (OpMare OYHBIX KPYXKKOB, AMCTAHIIMOHHBIX KypCOB WJIH
CaMOCTOSITEJIbHON PabOThI C TUTEPATyPOH.

I[J'IH MOATOTOBKM K onuMIIuaae «Bricias npo6a» P CKOMCHAYCM O6paTI/ITB 0co0oe BHUMAaHHUE
Ha BApUAHTBI Pa3JIAYHBIX OJIMMIIKMAZ COIIOCTAaBUMOI'0 YpPOBH!A, B UYACTHOCTH, HA STallbl
BCGpOCCHﬁCKOﬁ OJIMMITNAIbI IKOJIBHUKOB, HA MCXKIAYHAPOAHYIO OJIMMITUAY «TypHI/Ip TopoaoB»,
Ha MOCKOBCKYIO u CaHKT—HCTep6yprCKYIO MaT€MaTU4YCCKHUEC OJIMMITIUA/IbI.

Omumnuana «Beicmas mpo6ay 1o npodmno «MaTeMaTuka» MPOXOJUT B JBa dTara:

e Ilepsslii 3Tan sBisieTCSI OTOOPOYHBIM. DTN MPOBOTUTCS UCKIFOUUTEIBHO 7151 0TOOpa Ha
CIIEYIOIMI ATAll U B JaJIbHEHIIIEM €r0 pe3yJbTaTbl HE yUUThIBaOTCS. OTOOpPOUHBII ATl
MPOBOAMTCS B OHJIAH-(POpMaTe ¢ aBTOMaTU3MPOBAHHOW TIPOBEPKON OTBETOB, I/IE
YYaCTHUKHU IIPOXOJAT TECTUPOBAHKE B HA3HAYEHHOE BpeMsl. 3allicCh PEIIEHUN HE
npeanonaraercs. s ygyacTust B OTOOPOYHOM 3Tarie He0OXOAUMO MPEABAPUTETHHO
3apETUCTPUPOBATHCA.

e Bropoii 3Tan ABIIAETCS 3aKIIFOYUTEIBHBIM, IMEHHO I10 €70 pe3yJIbTaTaM ONPEAEISAIOTCA
noOeauteny u npusepsl. rHaM 0IMMIKA/BI TPOXOJUT B OYHOM (popmare u
npeacTaBisieT co00i MMCbMEHHYIO OJIMMIIHAY, TJie HE0OX0IMMO MPEACTaBUTh Ha CY[I
JKIOpH TTOJITHOCTbIO 00OCHOBAHHBIE PEIIECHUS 3aIaHU OTMMITHaAbl. YacTh 3a1aHuil —
3a/1a4M Ha BBIUMCIIEHUE KAaKMX-TO 3JIEMEHTOB, YaCTh — 3aJ[a4 Ha J0Ka3aTeJIbCTBO
Pa3IUYHbBIX YTBEPKACHUN, U YaCTh 3aJJaHUM CONIEP’KUT B ceOe U TIEpBOE, U BTOPOE.

[TpuBeneM KpaTkuii CIUCOK 3HAHUN M YMEHUH, Ha KOTOPbIe pEKOMEHIyeM 00paTuTh BHUMaHHE B
npoiiecce NoAroToBkH. CUCOK He SIBISETCS MOJHBIM NEPEYUCICHUEM BCETo, YTO MOXKET ObITh, a
aKLEHTUPYEeT BHUMaHNE Ha HauboJiee BayKHBIX [T oArotoBku. [logpazymenaercs, 4to
OCHOBHYIO IIKOJIBHYIO IPOIPaMMy YYaCTHHUK 3HA€T B JOCTATOYHOU CTENEHU. PekoMeH1yem
OpPUEHTHPOBATHCS Ha LIKOJIbHYIO ITPOrpaMMy, BKJIOYas MaTepuai IOMOJHUTEbHBIX IT1aB
y4eOHUKOB; Ha JINTEpaTypy, IEPEUUCICHHYIO HIDKE; HA BApUAHThI MPOLUIBIX JET OJUMITHA,
NEPEYMCIEHHBIX BBILLE.

O0mas MmaTtemMaTu4eckasi KyJbTypa

e VYMmeHHe SICHO GOPMYIHPOBATH ONPEIETICHHS, IEMMBI U TEOPEMBI, UCIIOIb3yeMbIE TIPU
pELICHUH 3aa4u.

e YMeHuHe KOPPEKTHO GOpMYIHPOBATh OTPULIAHUS TAHHBIX YTBEPXKJIEHUHN; YTBEPKICHUS,
SKBUBAJICHTHBIE IaHHBIM; YTBEPKICHHUS, SIBISIFOLUECS CIEICTBUSAMHU JAHHBIX.



e 3HaHUE OCHOBHBIX MPUHITUIIOB U METOJIOB JIOKA3aTeNLCTB yTBEep K IeHU. Hanpumep,
MOHMMAaHHE, YTO PACCMOTPEHHUE YACTHBIX CITydaeB HE SBIISIETCS JI0KA3aTeIbCTBOM
oOmrero yreepxaeHus. Wnu eme Hanpumep, 3a1a4a ¢ GOpMYITUPOBKON «MOYKHO JIH»
TpeOyeT WM KOHTPIIPHUMEPA, B OJHOM CIIydae, MU JI0Ka3arebcTBa B qpyroM. Miu oTBeT
Ha BOIIPOC MPO HarOOJIbIIIee I HANMEHbIIIEE BO3ZMOXKHOE KOJIMYECTBO COCTOUT M3 JIBYX
yacTeil — mpumepa JUisi ICKOMOTO KOJIMYECTBA M IOKA3aTeNIbCTBA TOTO, YTO OOJIBIITHM
(MEHBIIIIM) OOOMTHUCH HENB3S.

VYyactue B onmumnuae mo npopumo «MaremaTnka» — 3TO He TOJBKO YBIEKaTeIbHOE
VCIBbITaHNE BaIlIUX 3HAHUI, HO U OTJIMYHAsl BO3MOXKHOCTb IIPOSBUTH HECTAHJAPTHBIN MOIXO/,
OLICHUTb CBOM CUJIBI U C/I€JIaTh NIEPBBI I1ar B 3aXBaThIBAIOIINI MUP MAaTEMaTUKH.

2. CTpykTypa BapumaHTa v TUMbl OIMMMIMALHbIX 3343aHUI
Omumnuana no npoduio «Maremarukay IpOBOAUTCS ISl YYCHUKOB 7—11 Ki1accoB. YUeHHUKH
MJIJIIIUX KJIACCOB TAKXKE JIOMYCKAIOTCS K COCTA3aHUIO, HO UM HEOOXOIMMO pellarh 3a7a4u 3a
BbIOpaHHBIN Kiacc.

2.1. I atan (oTOOpPOUYHBII).
Tunol 3axanuii.

¢ B pamkax or6opodHOro 3tamna no npoduiro “MareMaTrka’” MPUCYTCTBYIOT TOJIBKO
3a/IaHUS C OTKPBITBIM OTBETOM.

e OTtBeT MOXET OBITH NMPEACTABICH B BUC ICJIBIX WIIN JECHCTBUTEIBHBIX YUCET B
JUara3oHe [—oo,+o0], a TakKe B BUJIe OYKBEHHBIX 0003HAUCHUH JIATHHCKOTO ai(haBUTa
WU KUPUJUIULIBL.

e Hexotopsle 3agaHusi MOTYT CO/IEpKaTh BHYTPHU ceOS HECKOIBKO BOITPOCOB, HA KOTOPHIE
HEOOXOJMMO JaTh OTBET.

Kosmn4yecTBO, CJ10KHOCTDH 3aJaHUIA ¥ BeC 3a/IaHMH B MTOTOBOM OLlEHKe:

e (O0mee KOJIMYECTBO 3a/IaHUI OTOOPOYHOTO dTarna — 8.
e CIOXHOCTH 33JJaHUI YBEJIMYUBAETCS C HOMEPOM 3a/1auu.
e bBayuiwl mo 3aaHUAM YKa3aHbl B COOTBETCTBUU C YPOBHEM CJIOKHOCTH.

Kputepuu oneHuBanus 3a1aHuii:

e OreHuBaeTCs MPAaBUIBHOCTh BHECEHHOTO OTBETa B (hopMaTe, yKa3aHHOM B 3aJIlaHUU.
2.2. I 3Tan (3aKJII0YUTEJILHBII).
Tunbl 3a1aHMi:

e B pamMkax 3aKIFOYHTEIHHOTO ATara 1Mo npoduto «MareMaTuka» MPUCYTCTBYIOT TOJIBKO
3a/laHus C OTKPBITHIM OTBETOM. PerieHue 3a1a4 npou3BOUTCS Ha OyMaKHBIX JHCTax 0e3
HCTIOTb30BaHUS KOMITBIOTEPA.

e 3amaHus MOTYT COEPXkKaTh B c€O€ BOMPOCHI, 00bETUHAIOIINE B ce0€ pa3TuIHbIC Pa3/Ieibl
MaTEMaTuKu.

e HaxoxkaeHue KaxI0Tro OTBeTa JOHKHO COMPOBOXKIATHCS MOAPOOHOI apryMeHTaIHeH.
Y4acTHUKOM JTOJKHBI OBITH PUBEACHBI BCE HEOOXOAUMBIE JIJIsl OObSICHEHUS JIOTHKU
petieHus rpaduKu, pUCYHKU, GOPMYIIbI, aHATUTHUYECKHE 0O0CHOBAHUSI.



e Pemenue KaXxa0ro 3a1aHusl JOHKHO 3aKaHYMBATHCS ICHOW (DOPMYITUPOBKON OTBETA B
COOTBETCTBHUH C YCIOBUSAMH 3a7a4u. OTBET MOXKET OBITh MPEACTABIICH B JIT0O0H hopme,
KOTOpasi COOTBETCTBYET YCJIIOBUSM 3aJauu.

e B orBere yka3blBalOTCs BEIUUYUHBI U3MEPEHUH, €CIIU 3TO TPEOYETCs B YCIIOBUHU 3a]1a4U.

e HexkoTopble 3a1aHUs MOTYT COAEPKaTh BHYTPHU Ce0s1 HECKOJIBKO BOIIPOCOB, HA KOTOPbIE
HEo0XonuMOo AaTh OTBET. KaxkIbli OTAEIBHBIN BOIPOC MOXKET OBITh pEIIeH HE3aBUCUMO
OT JPYTrUX U COOTBETCTBEHHO OIICHEH.

e Kaxnoe 3a1aHrie MOXeT ObITh PEILICHO YaCTHYHO, BBIITOJHEHHAs YacTh 3alaHus OyJeT
OLICHEHA.

KoanuecTBo, CJ10:KHOCTD 3aJaHUM U BeC 3aJJaHUH B HTOIOBOM OlleHKe:

e (OmIee KOIMYECTBO 3aJaHNN 3aKIFOYATEIILHOTO dTana — 6.

e 3amepBble 4 3a1aHUS MAaKCUMAJIbHBIN Oai— 15, 3a 3aganus 5-6 MakCUMalIbHBINA Oasi—
20.

Kpurepun oueHnBaHus 3a1aHUI:

e OrneHnBaeTCs BEPHOCTh OTBETA B YKa3aHHOM B 3aJJaHUH (hopmare.

e OneHMBaeTCs JIOTHKA PEILIeHHs 3a/1a4d U KaueCTBO 0OOCHOBAHMSI peILICHHsI 3aJa4H C
IPEACTaBICHNEM BCEX HEOOXOAMMBIX /ISl OOBSICHEHUS JIOTUKU PELIeHUs TpaduKoB,
PHUCYHKOB, (hopMyIl, aHATUTUYECKUX 00OCHOBaHUH.

e OueHuBaeTCs KOPPEKTHOCTD BBINOIHEHUS apU(PMETHUECKUX ONEepaIiil U BHIYUCICHU.

e B kax0ii 3aja4e KpUTEPUHU OLICHUBAHUS MOTYT OBITh YTOYHEHBI M KOHKPETH3UPOBAHEI B
COOTBETCTBUU C KPUTEPUSAMU OLICHUBAHUS, OIIMCAaHHBIMU BbILIE. YacTUYHbIE
IIPO/IBMKEHUS B PELLICHUH 331aHUSI OLICHUBAIOTCS IPOMEXKYTOYHBIMU OaljiaMu.

3. [lepeyeHb 1 coaepRaHne Tem.
Jast yaactHukos 10-11 kiaaccos.

3.1. DuemenTapHbie GyHKIMHU U rpadukm.

3.1.1. DnemeHTapHbIe PYHKIIUH

JlexapToBa NpsIMOYTOJIbHAsI CUCTEMA KOOPANHAT.

[Tonstue pynxnuu. OOnacTe onpeneaeHus, MHOXKECTBO 3HaYEHU, rpaduxk.

UYerHble 1 HEYETHBIE PYHKIINU.

[Tepuonnueckue ¢pyHkuM. HauMeHbIIMI TOJI0KUTENBHBIN TEPUO/.

MouoToHHBIe (QyHKIUH. JIOKaTBHBINA SKCTPEMYM.

[IpeoOpazoBanue rpadgukoB. CaBUT, pacTsKEHUE, 3€PKaTbHAs CHMMETPHS, IIEHTpaTbHas
CUMMETPHSL.

Jluneitnast pyHkus, npsaMas. YpaBHeHUE IPSIMOH B pa3nudHbIX Gopmax. Yoo koddhduunent
IPSIMOIA.

VYcnoBus napajyuIeTbHOCTH JBYX MPSMBIX Ha TIOCKOCTH.

VYcioBus NEpNeHIUKYISIPHOCTH IBYX IPSIMBIX HA IJIOCKOCTH.

KBaznparHblif TpexuiieH, napabona. Beigenenue mogHoro KBajapara.

[TpomexyTOK Bo3pacTaHus, IPOMEKYTOK YObIBaHUS, TOUKA SKCTPEMYyMa.

MHOKeCTBO 3HaYEHHI KBaIpaTHOTO TPEXWJIEHA.

JpoOHo-nuueitHast GpyHKM, TUnepooa.

ACHMIITOTBI M OCH CUMMETPUU TUIEPOOITHI.



3.1.2. djemeHTapHbIe PYHKIIUU C MOLYJIEM

[TpeoOpazoBanue MOAYISL, IPUMEHEHHOE K apTyMEHTY.

[IpeoOpazoBanue MOIyJIsA, MPUMEHEHHOE K (DYHKITHH.

Kommno3urus muHeiHOW QYHKITMH 1 MOTYIIS.

Kommo3uius kBaipaTHOTO TpexwieHa U MOIYJIS.

Kommno3urust ipo6HO-THHEHHON (QYHKITUHA U MOJTYJIS.

3.1.3. Touku, npsAMbIe, MHOTOYTOJIbHUKH HA TJIOCKOCTH

MHoxkecTBa Ha I0cKoCcTh. [lapaiuenbHblid IEPEHOC, PACTSHKEHUE.

3epkasibHas M LEHTpaibHasi cuMMeTpus. [IpeoOpa3oBanue mogooms.

CaoiicTBa CHMMETPUU UTYP, OMIMCHIBAEMBIX YPAaBHEHUSMHU ¥ HEPABEHCTBAMH C OJTHUM H
HECKOJIbKUMU MOJIYJISIMH.

Paccrostnue oT TOuKM 10 Hayana KoopAuHAaT. PaccrosiHre Mexay 1ByMs TOUKaMu. PaccrosiHue ot
MPSMOM 10 Hayayia KOOpAUHAT. PaccTosiHue OT TOUKM A0 NpsiMOil. PaccTosiHne Mexay
napajuieIbHbBIMU MPSIMBIMH.

@urypsl Ha MJIOCKOCTH, OMpeeIsieMble YPaBHEHUSIMU M HEPABEHCTBAMHU, BKIIIOYAIOIIMMH [X| U |y|
B Pa3JIMYHBIX KOMOWHAIIHSIX.

3.1.4. OKpy:XKHOCTH Ha IJIOCKOCTH

YpaBHEHHE OKPYKHOCTH.

VYpaBHEHHE OKPYKHOCTH CO CMEILIEHHBIM LIEHTPOM.

VYpaBHEHHE OKPYKHOCTH C MOIYJISIMHU.

3.2. Auredpanveckue ypaBHeHHUsI.

3.2.1. J/IuHeliHble U KBaJpaTHbIE YPABHEHUS

Jlunelinble ypaBHeHUs 0e3 mapamerpa U ¢ apameTpoM.

KBanparHblie ypaBHEeHHUs. YCIOBUE Pa3peIINMOCTH, YCIIOBUE €IMHCTBEHHOTO PELLIEHUS, YCIOBUE
HEPa3PELIMMOCTH.

Paznuunble GopMysbl 7151 KOpHEH KBaIpaTHOTO YPaBHEHUSI.

Teopemsl Buera.

Boruncnenue ko3¢ GuueHToB KBaIpaTHOTO YPaBHEHUS C 3aJaHHBIMU KOPHSIMHU.
Boruncnenne cuMMeTpudeckux (pyHKIUN OT KOpHEH yepe3 KOdPPUIIUEHTHI.

KBanparHblie ypaBHEHHUS ¢ TapaMeTPOM.

VYpaBHEeHMs1, TPUBOISAIIMECS K KBAAPATHBIM C IIOMOIIBIO 3aMEHbI TIEPEMEHHOM.

MeTtoap! penieHus 1poOHO-palliOHAIbHBIX YPABHEHHH.

3.2.2. Airedpanyeckue ypaBHeHHsl CTAPIIMX CTeneHe

MeTtox noHMKeHus nopsaKa anredpanueckux ypaBHEHUH.

bukBanparHble ypaBHEHHUS.

CumMeTpuiecKkue ypaBHEHHUSI.

Merto/bl pa3iioKeHHs] Ha MHOXKHUTENH JIUIsl YPAaBHEHUH CTapIINX CTEIICHEH.

VYpaBHeHuUs1, cofeprkanire 3Hak abCoIOTHON BETUYHHBI.

Anrebpa MHOTOYJIEHOB, TeopeMa besy, Teopema o panoHaIbHBIX KOPHSX, TeopeMa Buera.
Pa3noxenne MHOrouseHa Ha HENpPUBOAUMBIE. IHTEpPNOIAIIMOHHBIM MHOTOWIEH.

3.3. AiredpanyecKkue HepaBeHCTBA.

3.3.1. CpoiicTBa ajireOpan4ecKux HePaBeHCTB

YucnoBsle HepaBeHCTBA. PaBHOCHIIbHBIE IPe0Opa30BaHMs HEPABEHCTB.
JIuHeliHbIE HEPABEHCTBA.

KBanparHble HepaBeHCTBA.

JpoOHo-11HEelHbIE HEPABEHCTBA.

Hepasencrsa, coneprkaliyie Moyilb U HECKOJIBKO MOZYJIEH.



ToxnecTBEeHHBIE HEPABEHCTBA.

Cpennee apudmMeTnueckoe U cpeiHee reOMETPUIECKOe ABYX HEOTPULIATEIbHBIX YHCEN.
CBoiicTBa CyMMBI IByX B3aUMHO OOpPaTHBIX YHCEIL.

Hepasencrtsa o cpennux. Tpancuepasenctso. Hepasenctso Komu-bynsikosckoro-IIBapna.
Merox IlItypma. Hepasencrso Mencena.

3.3.2. MeTon MHTEepBaJIOB

Merox HHTEpBAJIOB Il MHOTOUYJICHA.

Merton MHTEPBAJIOB IJIsl PAllMOHATBHON (DYyHKIINH.

Merton MHTEpBAJIOB Ui UPPALIMOHATEHON (BYHKITUH.

3.4. Cucrembl aaredpandecKkux ypaBHeHHI.

3.4.1. CucteMbl JIMHEHHBIX YPABHEHU

[ToHsiTHE PAaBHOCUIIBHBIX CUCTEM, IIOHSITHE CIIEICTBHUS.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHUH, UMEIOIIME €IMHCTBEHHOE PeIlIeHHUE.
Pewienue cucreM JIMHENHBIX YpaBHEHUN MeToZ0oM [ aycca.

['papuueckuii MeTos. MeToa UCKITIOUEHUS HEU3BECTHBIX. MeTo aaredpandecKkux
npeoOpa3oBaHUM.

Brruncnenue nuHeitHON QYHKIIMH OT PEIICHUs JUHEHHON CUCTEMbI METOJIOM aIredpandecKux
npeoOpa3oBaHUM.

[IpocTbie TEKCTOBBIE 3a7a4l, TPUBOJALIME K TUHEHHBIM CUCTEMAM.

Cuctembl IByX JTMHEHHBIX YPAaBHEHUH C IByMSI HEU3BECTHBIMU, HE UMEIOLIUE PEILICHUN WU
uMerole 0eCKOHEYHOE MHOXKECTBO pellieHui. ['eomeTpuueckas HHTepIpeTalus.

JInHelHbIE CUCTEMBI ¢ TAPaMETPOM. YCIIOBHE €IMHCTBEHHOIO PEIICHHMS], OTCYTCTBUS PELICHU,
OECKOHEUHOT0 YMCIIa PELICHUH.

CucreMsl, NPUBOASIINECS K IMHEHHBIM C TIOMOILBIO 3aMEHbI TIEPEMEHHOM.

3.4.2. CucremMbl ypaBHeHHUii 00111€ero BUIA

Buerosckue cucrembl. MeToq pelieHus, yCI0BUE Pa3pEeIIMMOCTH.

CucreMsl, cofeprKaliue 0OJHOPOIHbIE YPaBHEHUS.

CuMMeTpHYECKHE CUCTEMBI.

MeTtoz 3aMeHbl IEPEMEHHBIX JJIs1 PEILIEHUS] CUCTEM.

3.5. AirebpauyecKkue BbIpasKeHUsl.

3.5.1. ®opMyJibl COKPAILEHHOI0 YMHOKCHUSI

DopMyIbI COKPALLIEHHOTO YMHOKEHUS U I€TICHUS.

[TpeoOpa3oBaHue BbIpAXKEHUI ¢ MOIYISIMH.

PaznoxxeHue Ha MHOXKUTENTU YUCIIOBBIX BBIPAXKECHUH.

PaznoxxeHue Ha MHOXKUTENN BBIPAKEHUN C TapaMeTpaMu.

JleneHrie MHOTOUJIEHOB C OCTAaTKOM.

[TpeoGpaszoBanue qpoOHO-pallMOHATBHBIX BHIPAKEHUH.

AnrebpanyecKue BbIpaXKEeHHUS.

3.5.2. UppanuoHajbHbIe ajJredpanyecKue BbIpasKeHU s

W3BneyeHne KBaApaTHOTO KOPHSI U3 MOJTHOTO KBaJpaTa YUCIOBOTO BHIPAXKECHUS U BBIPAXKEHUS C
napamMeTpoM.

CIioXHBIE paJIMKaJIBI.

M36aBneHre 0T UppanroHaIbHOCTH B 3HAMEHATENIE YHCIOBOTO BEIPAKEHUS M BEIPAXKEHUS C
apaMeTpoM.

CpaBHEHHE HPPAMOHATBHBIX BBIPAKCHH.

YuciioBble OLIEHKH UPPAMOHATHLHBIX BEIPAXKEHUH 03 ITapaMeTpoB.



3.6. UppanunoHanbHble YpaBHEHHS H HEPABEHCTBA.

3.6.1. OcHOBHBIE MeTO/AbI pelIeHUs] HPPALMOHAIbHBIX YPABHEHHI U HEPABEHCTB
Oyukuus, rpadpuk. O6nacTs onpeaeneHus, MHOKECTBO 3HaueHHH. KopHu TpeTheil, yeTBepToi u
CTapILIMX CTEIICHEN.

['padmueckuii METON pelIeHUs] HPPALMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB.

Meron 3ameHsl nepeMeHHON. Mcnonp30Banye OMHON U ABYX HOBBIX IIEPEMEHHBIX.
Mcnonb30BaHre MOHOTOHHOCTH U METO[I ITOI00Pa IPY PELICHUU HPPALMOHATBHBIX YPABHEHUH
HEPaBEHCTB.

QDyHKIMOHAIBHBIE YPABHEHUS U HEPABEHCTBA.

3.6.2. MeTo paBHOCHJIBLHBIX NIPeoOpa3oBaHui

VYpaBHEHHS U HEPABEHCTBA C IOJIHBIM KBaJPaTOM I10J] 3HAKOM KBaJpaTHOTO KOPHS.

Merton pa3nokeHus Ha MHOXKHUTEIIH.

VYHuBEpCaIbHBIM METOJ] PELICHHS HPPALIMOHAJIBHBIX HEPABEHCTB.

HppauuoHaibHble ypaBHEHUS U HEPABEHCTBA.

Meto/ 5KBHBaJICHTHBIX MPE0O0pa30BaHUN AJIs1 UPPALMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB.
[ToHsATHE SKBUBAJICHTHOIO IPe0OPa30BaHMUSL.

OcHOBHBIE TUIIBI UPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Meto/ HEIKBUBAJIEHTHBIX IPE0OpPa30BAHUI.

ITonsiTue cinencraus.

[TonsTue nposepku pemeHus. Ih eKTuBHbIE METOIbI IPOBEPKH.

3.7. HarypanabHble, LeJible, 1eliCTBUTEIbHbIE YHCIA.

3.7.1. lleable, paniuoHaJIbHbIE, JeHCTBUTEIbHbIE YHCJIA.

JleneHre HaTypaNbHBIX YMCEI C OCTAaTKOM M 0€3 OcTaTKa.

[Tpocteie uncna. PaznoxeHne HaTypajJbHOTO YUCIa Ha MPOCThle MHOXUTENU. OCHOBHasl Teopema
apupMeTUKH.

HauGonpmmii o01mmii 1enuTenb 1 HauMeHblee ooiee kparnoe. Anroput™ EBknnaa. Jluneiinoe
npencrasinenne HO/I.

JlecaTuuHast 3anMch HATYPAJIbHBIX U EJIbIX YUCET.

CuCTeMBbI CUUCIICHHS

IIpuznaku aenmumoct. [Ipu3Haky JeIMMOCTH Ha COCTaBHBIE YUCIIA.

UpparnmonansHbie yncna. MppaioHaabHOCTh U HEKOTOPBIX APYTUX anreOpandecKux KOHCTAHT.
MHO0X€eCTBO JE€HCTBUTENBHBIX YNCEN, YhcoBas npsimasi. CpaBHEHHE JIEHCTBUTEIbHBIX YHUCEIL.
Monyinb 1elCTBUTEIBHOIO YHUCIIA.

ApudmeTrndeckue 1eHCTBUS HaJ OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

[TpuBeneHue nepruoandeckoi JecsaTHUHON ApoOH K panoHansHOMY Buay. [Ipencrasnenue
paLMOHAIBHOTO YUCIIA B BUJIE MIEPHUOANYECKOM ECATUYHON APOOH.

3.7.2. YpaBHeHHsl B LeJIbIX YMCIaX U apHPMETHKA 0CTATKOB.

JluHeiiHbIe YypaBHEHHS B IENbIX YuciaX (AM0(aHTOBHI YPaBHEHHUS).

CucTtembl TUHEHHBIX YPaBHEHUH B LEJIBIX YU CIIAX.

Henunelinble ypaBHEHHS B LENbIX YHCIIAX.

CucTtemMbl HETMHEWHBIX YPaBHEHUM B LIEIBIX YUCIAX.

VYcI1oBus ENOUNCIEHHOCTH PalliOHAIbHON PyHKINH.

Manas Teopema @epma. Teopema Bunibcona. Kuraiickas Teopema 06 ocrarkax. Teopema
Ditnepa.

3.7.3. TexkcToBBIE 321241 C LET0YUCICHHBIMH PeLLICHUSIMH.

[TonsiTe 0ObeIMHEHUS U IEPECEUEHUS MHOYKECTB.



[TozmcyeT KonMYecTBa 3IEMEHTOB MHOXKECTBA, 00JIaal0NTUX OJHOBPEMEHHO JIByMsI CBOMCTBAMH.
[ToacueT kKonmuecTBa 3EMEHTOB MHOXKECTBA, 00JIIAl0IINX OHUM U3 IBYX CBOWCTB.

3.8. TexcToBbIE 32/1a49H.

3.8.1. [lonsiTe NPOLEHTHOT0 OTHOLLIEHHS.

[ToHsiTHE TPOLIEHTHOTO OTHOIICHUSI.

JByKkpaTHOE TPUMEHEHHE MTPOLIEHTHOTO OTHOILICHHUS.

N3MeHeHne NpoLEHTHOIO CONEPKAHUS OTHOW U3 KOMIIOHEHT B JIBYXKOMIIOHEHTHOW CUCTEME.
N3MeHeHne NpoLEHTHOIO COIEPKaHUS OTHOM U3 KOMIIOHEHT B MHOTOKOMIIOHEHTHOW CHCTEME.
3.8.2. IlonsiTHe CJIOKHBIX NPOLIEHTOB.

OCHOBHBIE 3aKOHOMEPHOCTHU CJIOKHBIX MPOIICHTOB.

Maremarndeckre acreKThl Ipoliecca MpUpoCcTa Karuraia B 0aHKe.

3.8.3. 3apauun Ha NBHKEHHeE.

I'paduyeckoe n300paxeHUe yCIOBUHN 3a/1a4H.

DneMeHTapHbIC 3a7a4i Ha ABUKCHUE OJHOTO OObEKTA.

JIBukeHue IByX OObEKTOB C Pa3HBIMU CKOPOCTSAMHU.

JIBr>keHHEe BHU3 U BBEPX MO PEKE.

JIB>KeHHE HECKOIBKUX OObEKTOB I10 PEKE.

JIBuKeHue 1o 3aMKHYTOM TpaeKTOpuH (OKPYKHOCTH).

3.8.4. [lonsiTHe NPOU3BOAUTEILHOCTH TPYAA.

PaboTa u mpon3BOAUTENBHOCT TPYAA OJHOTO YYaCTHHUKA.

CoBmMmecTHast paboTa U IPOU3BOAUTEIBHOCTD TPYJa HECKOIBKUX YUaCTHUKOB.
[ToBbIlIeHNE U TOHWKEHUE TTPOU3BOUTEILHOCTH TPYJA U CBA3aHHOE C 3TUM U3MEHEHHUE
BPEMEHU BBITIOJIHCHHUS.

3.8.5. TekcToBBIE 32424l YKOHOMHYECKOH TEMATHKH.

[TonsiTHS BBIpYYKH, pacxofia, 10X0/1a, MPUObLIH.

TexcToBbIE 3a/1a4M HA BBIYUCIICHUE IKCTPEMAIBHBIX 3HAYCHUH B 3a/]auaXx IKOHOMUYECKOTO
COJIep>KaHMSI.

3amaun, Tpedyromue BHIpaOOTKH ONTUMAIbHON CTpaTeruu.

3.8.6. ITonsaTHe cripoca M npeaJIoKeHH .

[TonsiTne cripoca U MPeIOKEHUSI.

3amayn ONTUMH3AMHU TP 33JJaHHOM COOTHOIIEHUH CIIPOCca U MPEIOKEHUSI.

3.8.7. Cmecu u cniiaBbl.

Boluncrienrie KOHIEHTpAlUd CMECH JIBYX PaCTBOPOB.

Bblunciienrie KOHLIEHTPallul CMECH TPEX PACTBOPOB.

MakcumalibHble 1 MUHUMAJIbHbIE 3HAY€HHSI KOHLIEHTPALMU MTPU CMEIINBaHUU.
Boluncnenue miomnaam no pagnycy OnMcaHHoro Kpyra.

3.9. Tpuronomerpnyeckne PyHKIUH U TPUTOHOMETPUYeCKHe (popmyJibl.

3.9.1. Tpuronomerpuyeckue (popmy.Jibl.

Tpuronomerpuueckuii kpyr. I3smepenue ymios B paauaHnax u rpajgycax. Yucno [J.
Pacnionoxxenue touek 1, 2, 3, 4, 5, 6 panuaH Ha TPUTOHOMETPUUECKOM KpyTE.
OnpeneneHne TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apryMEHTa.

[TepronYHOCTH OCHOBHBIX TPUTOHOMETPHUUECKHUX (DYHKITHIA.

YetHble u HedueTHbIe PyHKIUU. [IpoMexyTku Bo3pacTaHus v yobiBanus. HanGomnpive u
HAaUMEHbIIINE 3HAYEHU S, MHOXECTBO 3HAYECHUH.

['papuxu TpuroHOMeTprueCcKUX (QyHKIIHIMA.

YacTHble 3HaUEHUS



Dopmynbl MPUBEACHUS.

DOopMyIIbI CIIOKEHUS U YMHOKEHHUS.

DopMyIIbl IBOMHOIO U IIOJIOBUHHOTO YITIA.

Brruncnenue TpuronoMeTpudeckux (GyHKIUH s YIIIOB, KpaTHBIX 15 rpamycos.
[TpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUM C MOTYIISIMH.

KopHH OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIUH. 3HAKU TPUTOHOMETPUYECKUX (DYHKIIUH.
3.9.2. Tpuronomerpuyeckue (pyHKIHM.

MHOXeCcTBO 3HaYCHUH (PYyHKITUH.

MHOXeCcTBO 3HaYCHUH (PYyHKITUH.

MHOXeCTBO 3HaYEHUI KBaIPaTHOTO TPEXWIEHA C TPUTOHOMETPUIECKON (DyHKIHEH.
MHOXeCTBO 3HaYCHUH (DyHKITUU JIJISI.

MHOXeCTBO 3HAUCHUN JPOOHO-TMHEHHON (DYHKIIMHA C TPUTOHOMETPUUECKON (DYHKIIUCH.

3.10. TpuronomeTrpuyecKkue ypaBHeHHUsI 1 HEPABEHCTBA.

3.10.1. DneMeHTapHBIE TPUTOHOMETPUYECKHE YPABHECHUS.

VYpaBHeHuUs BHIa, COS X =a, tg X =a.

TpuroHoMeTpuuecKe ypaBHEHHUS, Pa3iaralonifuecs: Ha MHOKUTEIH.
[Tpumenenue hopMys IBONHOTO U OJIOBUHHOTO YIUIa.

MeTon BCIIOMOraTenbHOTO yIvia.

DNeMEHTapHbIE TPUTOHOMETPUUECKHUE HEPABEHCTBA.

3.10.2. KBagparHbie TPMTOHOMETPHYECKHE YPABHEHUS] M HEPABEHCTBA.
TpuroHoMeTpuueckre ypaBHEHUS, TPUBOASIINECS K KBaIPATHBIM.
TpuroHomMeTpu4eCKre HEPaBEHCTBA, IPUBOIAILNECS K KBaJPATHBIM.
TpuronomeTpru4ecKre HEpaBEHCTBA, Pa3jlaraloIuecss Ha MHOKUTEIH.
TpuronomeTpu4ecKrue HepaBEHCTBA, PEIIAEMbIE METOIOM 3aMEHbBI IEPEMEHHOIA.

3.11. MeToabl pelieHHs TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB.
3.11.1. MeTon pa3jioxeHHs HA MHOKMTeJIM B TPUTOHOMETPHH.

Mertobl pemeHus TPUrOHOMETPUYECKUX YPaBHEHUM.

[TpumeHneHne npeoOpa3oBaHUsl CYMMBI B IIPOU3BE/ICHUE.

[TpumeHneHne npeoOpa3oBaHuUs IPOU3BEICHHS B CYMMY.

OT60p 001IKX KOPHEW B HECKOJIBKUX CEpUSX PELICHUH TPUTOHOMETPUYECKUX YPaBHEHHH.
HppanunoHanbHble YpaBHEHUS C TPUTOHOMETPUUECKUMHU (DYHKIIUSMHU.

3.11.2. MeTon mOHMKEHHS NMOPAIKA B TPUTOHOMETPHH.

[Torrxenue nopsiika TPUTOHOMETPUUECKHUX YPABHEHH.

Meton Ma)XOpaHT B TPUTOHOMETPHUHU.

TpuroHomerpuueckue ypaBHEHNs U HEPABEHCTBA C I1apaMETPOM.

CucreMbl TPUTOHOMETPUUYECKUX YPaBHEHUIN Y HEPABEHCTB.

3.12. O6parHbie TPUTOHOMETPUYECKHE (PYHKIIUM.

3.12.1. O0paTHble TPUTOHOMETPHYECKHE (PYHKIMH, CBOMCTBA U rpadukm.

Ob6nacTp omnpeneneHust 1 MHOKECTBO 3HaU€HUH 00paTHBIX (PyHKIIMH.

DopMyIIbI CIIOXKEHUST OOPATHBIX (DYHKIIUH.

Kommo3unust TpuronomMerpudeckor GyHKIMHU U 00paTHOM TPUTOHOMETPUUECKOH (PYHKIUU.
Kommo3unust o0parHoil TpUTOHOMETpUUYECKOH (PYHKIIMU U TPUTOHOMETPUUYECKON (DYHKIUH.
3.12.2. YpaBHeHHUS M HEPABEHCTBA ¢ 00PATHBIMM TPUTOHOMETPHYECKUMH (PYHKIMSAMU.
[Tpocreiinne ypaBHeHHs ¢ OOpaTHBIMU (DYHKITUSMHU.

[Tpocreiiniie HepaBeHCTBa ¢ OOPaTHBIMU (PYHKIUSMHU.



JIvHeitHble ypaBHEHUS, BKIIFOUAIOIIUE U .
KBaznparHbie ypaBHEeHHS U HEPABEHCTBA ¢ OOPATHBIMU (PYHKITHSIMH.

3.13. [InanuMeTpUYeCKHe 321a4H, TPEYroJbHUKH.

3.13.1. [IpsimoyroibHbIN U pAaBHOOEAPEHHBIH TPEYTrOJIbHUKHA

[TpsamoyronbHbI TpeyroasHuK. Teopema [Tugaropa.

TpuroHomeTpu4ecKre COOTHOLIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
PaBHOOe1peHHBII TPEYroNbHUK. BeIurcienre paainycoB BIIMCAHHOTO U ONMCAHHOTO KpyTa.
3.13.2. buccekTpuca TpeyroJbHUKa

OcCHOBHBIE CBOHCTBa OMCCEKTPHUCHI.

Brruncnenue MHBI OUCCEKTPUCHI.

3.13.3. Meanana u BbICOTA TPEYroJbHUKA

OcHoBHBIE CBOWCTBAa MEIMAHBI. BpIuKMCIIEeHNE NIIMHBI MEAVAHBI.

OcHOBHBIE CBOWCTBA BBICOTHI. BbIUKCICHNE JUIMHBI BBICOTHI.

BrincanHas u onncaHHas OKPYKHOCTH.

3.13.4. [lnomaap TpeyroabHUKA

Brruncnenue niuomaam 1o AByM CTOpOHAaM U yIIIy MEKIy HUMHU.

Brruncnenue niomaam 1o CTOpoHe U IByM IIPUIIEKAIUM yIJIaM.

Brruncnenue nnomaau o tpeM croponam. @opmyna I'epona.

Brruucnenue niomaam 1o paguycy BIMCAHHOTO KpyTa.

3.13.5. [los1e3HbIe (PAKTHI PO TPEYrOJbHUK.

YeTblpe npHU3HaKa «paBeHCTBA» TPEYrOJIbHUKA.

JlononHuTENBbHBIE IOCTPOCHUS, CBA3AHHBIE C OCEBOM U LEHTPAIBHOW CHUMMETPUEH.
IlepeknanapiBaHue OTPE3KOB. YIBOCHHE MEIUAHBI.

HepaBeHCTBO 0 COOTHOLIEHHNH YITIOB M CTOPOH B TpeyrojapHuKe. HepaBeHCTBO TpeyrojabHUKA.
Teopemsbl UeBbl 1 MeHemnas.

3.14. 3agaum ¢ napamMeTpom.

3.14.1. JIuHeiinble ypaBHEeHUs] U HEPABEHCTBA C IApaMeTPOM.

JInHeliHbIE ypaBHEHHUS C TAPAMETPOM.

JIvHeiHbIe HEpaBEHCTBA C TAPaMETPOM.

JInHEHbIE CUCTEMBI C TTAPAMETPOM.

3.14.2. KBaagpaTrHble ypaBHCHHS H HEPABEHCTBA C IAPaMeTPOM.

KBanparHble ypaBHEHHUs, CUCTEMBI 1 HEPABEHCTBA C TAPAMETPOM.

VYcnoBus, IpU KOTOPBIX 331aHHBIA IPOMEXYTOK PACIIONOKEH MEXY KOPHAMHU (BHE KOPHEH)
KBaJIpaTHOTO YPaBHEHHS.

VYcioBus, Npy KOTOPBIX BCE YMCIIA 3aJaHHOTO POMEXKYTKA SIBIISIOTCS PELIEHUSAMHU KBapaTHOTO
HEPABEHCTBA.

CucreMsbl KBaIpaTHBIX HEPABEHCTB C APAMETPOM.

3.14.3. YpaBHeHHs ¢ IapaMeTPOM B IIPABOH 4acTH.

VYpaBHEHMS ¢ TapaMETPOM B ITPaBOM YACTH.

CBs13b CO MHOYKECTBOM 3HAYECHU.

YpaBHEHMS U HEPABEHCTBA C OTPAHUUYEHUSAMH, 3aBUCSIIMMHU OT ITapaMmeTpa.
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA C MMapaMETPaMHU.

3.14.4. KBagparHble ypaBHeHHs H HEPABEHCTBA OTHOCUTEILHO IapaMeTpa.
KBanparHbie ypaBHEHHs OTHOCUTEIBHO TapaMeTpa.

Anrebpanyeckre ypaBHEHHUS CTapIIUX CTENEHEH, KOTOpble MOXKHO paccMaTpuBaTh Kak
KBaJIpaTHbIE YPaBHEHUS OTHOCUTEIBHO ITapaMeTpa.



TpuroHomerpuueckue ypaBHeHHs OTHOCUTENIBHO MMapaMeTpa.
[lokazarenbHble ypaBHEHHS] OTHOCUTEIBHO IMapaMeTpa.

HppanuoHanbHble ypaBHEHUSI OTHOCUTENIBHO ITapaMeTpa.

Pemenue ypaBHeHHI U HEPABEHCTB Ha INIOCKOCTHU (TIapaMeTp, IEPEMEHHas).

3.15. I'pa¢guyeckue MeTOAbI pellieHUs] YPABHEHMI U CHCTEM € TapaMeTpoM.

3.15.1. I'papuyeckne MeTOAbI pelIcHUs YPABHEHU M HepaBeHCTB. MHOroyroibHUKH.
[Tepeceuenue npsMoi 1 mapadoIbI.

B3anmMHuoe pacronoxeHue JIOMaHOU U apaloJIbl.

B3aumHoe pacnonoxenue AByX mnapa0oi.

Komno3uiiyst TpuroHoMeTprueckoi (PyHKIIUH U 00paTHON TPUTOHOMETPHUYECKON (PYHKITHH.
Komno3unust 06paTHOi TPUrOHOMETPUUYECKON (PYHKIIMM U TPUTOHOMETPUUECKON (PYHKIUH.
3.15.2. I'padpuyeckue MeTObI pelliecHUs] yPABHEHH U HepaBeHCTB. OKPY:KHOCTH.
I'padmueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHMH, BKIIFOYAIOIUX YPAaBHEHUS
OKPYXXHOCTEH, MPSIMbIX, KBAIPaToB U JAPYIUX MpocTeHIInX Guryp.

IIepeceuenue npsAMON U OKPYKHOCTH.

B3anmHOE pacrosnokeHue JIOMaHO! JINHUU U OKPY>KHOCTH.

B3anMHoe pacronoxeHue OKpy>KHOCTH U IapaloJIbl.

VYpaBHEHHE OKPYKHOCTH C MOIYJISIMHU.

3.16. Borunc/jieHne U NpuMeHeHne IPOU3BOIHONM.

3.16.1. BoruucjieHue nNpou3BOIHOM.

Omnpenenenue, anredpandeckuii ¥ PU3MUECKUN CMBICI IIPOU3BOIHOM.
Tabmuma npou3BoaHbIX. [IpaBuia BEIYUCIEHHS TPOU3BOTHBIX.
Brruucnenue npon3BoaHOM CIOXKHON (DYHKIIMH.

[TonsiTve 0 PyHKUMAX, HE UMEIOLINX TPOU3BOJHOMN B TOUKE.
Omnpenenenye nHTErpana, UHTErpupoBaHue PyHKIUN (XOTs ObI MHOTOUJICHOB).
3.16.2. [TocTpoeHue U NpuMeHeHNE KacaTeJbHbIX.

VYpaBHeHHe KacaTenbHOU K rpaduky nuddepenuupyemMoit GyHKIMH.
CBoiicTBa KacaTeIbHOU K mapadore.

CBoiicTBa KacaTelIbHOU K KyOU4ecKoi mapadorie.

CBoiicTBa KacaTelIbHOU K rurepoose.

[TonsiTue kacanus rpadukoB IBYX (PyHKIIMHA.

3.17. IlpumeHeHne POU3BOIHOM JIsl pelIeHusl 3a1a4.

3.17.1. Toukn 3xkcTpeMyMma pyHKIHH.

HaxoxneHne yuacTKkOB MOHOTOHHOCTH.

HccnenoBanue JIOKaJIbHBIX 3KCTPEMYMOB (DYHKITUH.

OTpickaHne HauOOJIBIIEr0 U HAMMEHBIIIETO 3HAYCHUN (QYHKITUH.

3.17.2. TekcroBble 3a1a4H.

OKcTpeMaJIbHOE 3HAUEHUE CYMMBI BEJIMUMH C 33JaHHBIM IIPOU3BEICHUEM.
OKcTpeMallbHOE 3HAUEHUE NPOU3BEACHMSI BEIMUMH C 3aJaHHOW CYMMOM.
['eomeTpryeckas MHTEPIIPETALNS SKCTPEMAIIBHBIX 3a1au.
DKcTpeMallbHOE 3HaUe€HUE KBAJAPAaTHUHON (PYHKINUU ABYX [I€PEMEHHBIX.
DKcTpeMallbHbIE 33/1a41 SKOHOMUYECKOTO CO/IEPIKaHNUS.
['eomeTpryeckre FKCTpeMabHbIE 3aJauu.

HccenenoBanne KonuuecTBa KOPHEN YPAaBHEHHUS C TAPAMETPOM.



3.17.3. 3apauu, cBsI3aHHbIE C ONITUMHU3aIIM el IKOHOMHYECKOIi 1eATeJIbHOCTH.

Brruncnenne MakCMManbHOM BRIPYYKH MPHU 33JaHHOM 00bEME BIIOKEHHBIX CPECTB.
Brruricnienne HAaMMEHBIIETO 00beMa BIIOKEHHBIX CPEICTB IS JOCTHKEHUS 3aJaHHON BEITMUUHBI
BBIPYYKHU.

3.17.4. 3axaun oNTUMHU3ALUMA IKOHOMHUYECKOI 1eITeJIbHOCTH, pelliaeMble ¢ IPUMEHeHHeM
NPOM3BOJAHOM.

3aja4u ONTUMH3ALNUNA SKOHOMUYECKOH ESITEIbHOCTH, IPUBOASIIHUECS K UCCIIEIOBAHUIO CBOMCTB
KBa/IpaTHOTO TPEXUWICHA.

3aja4u ONTUMH3ALMK SKOHOMUYECKOM IeITeIbHOCTH, IPUBOIAIIMECS K UCCIIEIOBAHUIO CBOWCTB
CTETIEHHBIX (DYHKIIHIA.

3.18. [lmanuMeTpUYeCKHE 32]1a49U, MHOTOYTOJIbHUKH, OKPY>KHOCTH.

3.18.1. TeopemMbl CHHYCOB U KOCHHYCOB.

Teopema cuHYCOB.

Teopema KOCHHYCOB.

[Togo6ue TpeyrobHUKOB.

3.18.2. OxpyxkHOCTH.

M3MepeHue yIiioB U YT, CBSI3aHHBIX C OKPYXHOCTBIO.

BrincaHHbIE yIIIBI, YTOJI MEXY KacareabHOU U XopAoi. CBOMCTBO NEPECEKAIOIIMNXCS XOP B
OKPY>KHOCTH.

CBOICTBO KacaTelbHOU U CEKYIICH.

Metpuyecknue COOTHOUIEHMSI B KpyTe.

[TponopruiroHalIbHbIE OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBI0. CTENEeHb TOUKU OTHOCUTENIBHO
OKPY>KHOCTH, paJIMKaJIbHAs OCh, PAJUKAIbHbBIN LIEHTP.

Bnucannbie 1 BHeBNIHCaHHbIE OKpYKHOCTU. Toukn Keprona u Harens.

OKpyXHOCTb J€BATH TOUEK U IpsimMast Dilnepa.

OproTpeyronbHUK U oTpaxeHus oproreHTpa. Jlemma dycca. [Ipsmas Cumcona.
CepenuHsbl 1yT: 1eMMa ApxuMesa U JieMMa O Tpe3yolre.

3.18.3. MHOroyroJibHUKH.

[Tapannenorpamm, poM0, NPSIMOYTOJILHUK, KBaIpar.

Tpanenus.

MeTtpuueckne COOTHOLIEHHS B UEThIPEXyroJdbHUKaX 00IEro BUaa.

CBolicTBa YETHIPEXYTOIBHUKA, B KOTOPBIN BIIMCAaHA OKPYKHOCTbD.

CBolicTBa YETBIPEXYTOJIbHUKA, BOKPYT KOTOPOTO MOYKHO OIUCATh OKPYKHOCTb.
ITapamtenorpamm BapunboHa.

BrircaHHbIE YETBIPEXYTOJIBHUKHU U BCIIOMOTaTeIbHbIE OKPYKHOCTH.

OTpe3KH KacaTelIbHbIX U ONIMCAHHBIE YETHIPEXYTOJIbHUKH.

TpuaHrynsus MHOTOYroJIbHHUKA.

MHoroyroneHuKH Ha peuietke. opmyna [Inka.

3.18.4 /IBn:xeHusi M npeodpa3oBaHus, CTepeOMeTPHs

JIBMOKEHMS TIJIOCKOCTHU: KiIacCU(pUKaIMsL, KOMIO3ULUS ABWKEHUH, IPUMEHEHHE MTPU PELIeHUN
3az1ad.

[TpeoOpa3oBaHus MIOCKOCTU: TOMOTETHS, TIOBOPOTHASI TOMOTETHS, U30TOHAJILHOE COIPSKEHHE.
CrepeomeTpruueckue 3aadu. PaBHOrpaHHbBIE U OPTOLIEHTPUUECKHE TETPasAphl

3.19. O0parHas pyHKUMS, CI10KHAA (PYHKIMSA, PYHKIHOHAJIBbHbIC YPABHEHHUS.
3.19.1. Cnoxnas pyHKUHSA.
[TonsiTue c10KHON QYHKIIMH.



Brrumncienne o6actu onpeneneHus CI0KHON QyHKITUH.

Brrurcnenne MHOXKeCTBA 3HAYCHH CII0KHON (DYHKITHH.

Brrurcnenue mpou3BOIHON CIOKHON (DYHKITHH.

Brrurcnenue HanOObINET0 U HANMEHBIIIETO 3HAYCHUH CIIOKHON (PyHKITHH.
3.19.2. ObparHas ¢pyHKUMS.

[TonsiTrie 0OpaTHON (QYHKIIHH.

OO6ume mpaBuiia MOCTPOeHUs 00paTHON (PYHKITUH.

OcHOBHBIE TTApBI B3aUMHO 00paTHBIX (PYHKIMIA: TUHEHHAs, CTeIIeHHAasl, TPUTOHOMETPUUECKHE.
3.19.3. MHOkeCTBO 3HA4YEeHUI CJI0KHON PyHKIMH.

MHO0eCTBO 3HaYEHU I KOMITIO3UILIUY HECKOJIbKUX KBAJAPATHBIX TPEXUJICHOB.
Komno3uiiyst KBaApaTHOTO TPEXWICHA U TPUTOHOMETPHUECKON (QYHKITUH.

3.20. [TocJienoBaTeIbHOCTH U MIPOTPECCHH.

3.20.1. ApudmeTHuyeckas nporpeccus.

[TonsiTHe U cBOWCTBA apU(PMETHUECKON IPOIPECCHH.

Beruucnenue cyMMbl 0OTpe3Ka HaTYpajbHOTO psja.

Beruucnenue cyMMmbl oTpe3ka apupMETHYECKON POrpeccui.

Beruucnenne cyMMbl MHOXKECTBA HaTYPAJIbHBIX YHCE, ONPEEISIEMbIX CBOMCTBAMHU JIETUMOCTH.
3.20.2. 'eomeTpuyecKkasi Mporpeccusi.

[ToHsiTHE U CBOWCTBA FEOMETPUUECKON IPOTrPECCUH.

Beruucnenune cyMMbl 0Tpe3ka reOMeTpUYECKOM TPOrpeccuH.

3aauM Ha COCTaBJIEHUE YPAaBHEHU, CBI3aHHBIX CO CBOWCTBAMH [€OMETPHUECKON IIPOTrpeCcCUu.
3asauu, B KOTOPBIX MPUCYTCTBYIOT OIHOBPEMEHHO apu(MeTHdecKasi 1 reoMeTpruecKast
IIPOrPECCUHN.

3.20.3. beckoHeuHO yObIBaONIasi reoMeTpHYeCKasi MPOrpeccus.

[TonsiTHe OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON TTPOTPECCHUH.

CymMma GecKOHEYHO yOBIBaIOIIEH T€OMETPUUECKON POTPECCHH.

VYpaBHEHMS 1 HEPABEHCTBA, B KOTOPHIX IPUCYTCTBYET CyMMa OECKOHEUHO yOBIBatOIIEH
reOMETPUYECKON IIPOrPECCHUH.

3.21. Teopusi BeposiTHOCTEl U KOMOMHATOPHU KA.

3.21.1. Teopus BeposiTHOCTEl

Canyyaiinble coobiTus. CpeiHee 3HaUeHue, MeInaHa, OTKIIOHEHUS, TUCTIEPCHS.
Maremarndeckoe onucaHue CIy4ailHbIX SIBICHUH. DeMeHTapHble COOBITHS U UX BEPOSATHOCTb.
ITpaBui10 BBIYUCIIEHUS] BEPOSTHOCTH.

OCHOBBI TEOPHH MHOXECTB: 00bEJMHEHHUE, [IEPECEUEHNE MHOXKECTB, AHarpaMMbl Diliepa.
ITpMeHeHne TEOPUU MHOXKECTB ISl BBIYMCIEHUS BEPOSTHOCTU. BEposATHOCTD
IPOTHUBOMOJIOKHOTO COObITHS. OOBbeTMHEHNE U TTepecedeHne COOBITUH.

dopmyra cIoKeHHs BEpOATHOCTEH I TPOU3BOIBHOTO KOJMYECTBA COOBITHH.

[TpaBuIO0 YMHOXKEHUS BEPOATHOCTEH JIUIsl HE3aBUCUMBIX COOBITHIA.

['eomeTpuueckas BepoATHOCTb. 3a1a4i O BEIOOpE TOUKU MIIM HECKOJIBKUX TOUYEK BHYTPH OTpe3Ka
WM KBazpara. [IpuMeHeHne reoMeTpu4ecKoi MOJENIN AJIs BBIYUCIEHHS BEPOATHOCTH.

3.21.2. KomOnHaTOpHKa M JTOTHKA

[TpaBriio YMHOXEHHUS U IIPABUIIO CIIOKEHUSI B KOMOMHATOPHUKE.

OcHoBHbI€ 337]a41 KOMOMHATOPUKHU: MOJCUET YKCia MEPECTaHOBOK U COYETAHUM.
Pexyppentnbie cooTHomeHus. CocTaBieHHe PEKYPPEHTHBIX COOTHOIIEHUH B KOMOMHATOPHBIX
3ama4ax. Pemenue TMHENHBIX PEKypPEHTHBIX COOTHOIIEHUM BTOPOTO MOPSIKA.



OCHOBBI TEOPUH MHOXKECTB B KOMOMHaTopuke. @opMyna BKIIFOUeHUH-UCKoueHnui. [Tomgcuér
YrCIia 3JIEMEHTOB B MHOXKECTBE ITYTEM pa3OUEHUs €ro Ha MOJMHOXKECTBA.

[TonsiTue 0TOOpaKEHUSI MHOXKECTB U B3aUMHO-OHO3HAYHOT'O COOTBETCTBHS MEXIY ABYMS
MHOKeCTBaMH. PerieHre KoMOMHATOPHBIX 33/1a4 C TIOMOIIBI0 YCTAaHOBJICHUS B3aUMO-
OJIHO3HAYHBIX COOTBETCTBUU.

[Tonubril mepedop, rpaMoTHAs OpraHu3anus nepedopa.

Wnes ynopsiaourBaHusl B KOMOMHATOPHBIX U aNreOpandecKux 3aaaqax.

Pemenus 3aga4 oT npOTUBHOTO M IpuHLMN Jrpuxie.

IIpuHuumn kpaiiHero.

Kpyru Diinepa u ¢popmyna BKIFOUYSHUNA-UCKITIOYCHUH.

Jlorumdeckue 3a1aun. AHAJIM3 HCTUHHBIX U JIOKHBIX BBICKa3bIBaHUA. TaOIUIIbI HCTUHHOCTH.
3aja4uy Mpo phILApei M JHKEIOB. 3a/1a4u PO MYAPEIIOB.

YetHocTh: apudmeTrka, pa3dueHre Ha Maphbl, YepeaoBaHue.

IIpoueccrl: ”HBapUAHTHI U TOJIYMHBAPUAHTHI, 3alIUKJIMBAHNE, JUCKPETHASI HEIIPEPBIBHOCT.
ANTOPUTMBI U KOHCTPYKTUBBI: TIEpETIpaBsbl, epearuBaHus. B3pemmBanus u Teopus nHGOpMaIUH.
MeTton maremMarnyeckoil MHAYKIMU: 33]1a4i HA MOCTEIIEHHOE KOHCTPYUPOBAHUE, IPUMEHEHHE
IIPU PEIICHUH 3a]]a4 pa3HO NpUpobl: anredpa, KOMOUHATOPHKA, TEOMETPHUSL.

[Toncuer uncna cnoco0oB. 3aga4un Ha COOTBETCTBUS. [IpaBuia coKeHUS 1 YMHOKESHHUS.
®axropuan. Yucna couetanuii, 6mHoM HeioToHa u Tpeyronbpauk [lackans. Anredpanyeckue
TOXKIECTBA C YHCIAMU COYETaHUN U MX KOMOMHATOPHBIN cMbIC. MeTon “miapoB u
neperopofok’’. PekyppeHTHbIE COOTHOIICHHMS], Tpou3Boasiue hyHknu, yrciaa Gubdonaquu,
yucia Karanana.

Urpsl: cMMMETpUYHBIE CTPATETHH, BBIUTPHILIHBIC U MPOUTPHIIIHBIC TTO3UIIMH, TIEpeiadya X0/1a.
Teopus rpados. [lepeBon ycrmoBus 3aaa4n Ha 361K rpadoB. JleMMa o pyKomoKaTusIX.
Ces13HOCTb. [IBynmonbHBIC Tpadbl U moacdeT ABYMs criocobamu. JlepeBbsi. DUIepOBHI U
raMUJIBTOHOBBI MYTH U ITUKJIIBI B Tpadax. Packpacku rpados. [nanapusie rpadst u hpopmyna
Oiinepa. OpueHTUpOBaHHBIE Ipadbl.

4. PekomeHayemana nntepartypa v Apyrue UCTOUHUKK

[TpuBeneM cUCOK JIUTEpaTyphl U pecypcoB B ceTu Internet, KOTOpble MOTYT OBITh MOJIE3HBI B
npouecce MOArOTOBKU. XOPOIIUX KHUT U OTIIMYHBIX CATOB MHOTO, HO MBI MIPEINOWIN CENaTh
HAIll CIIMCOK KaK MO>KHO 00Jiee KOMIAKTHBIM, YTOOBI OH CITYXHJI OpDUEHTHUPOM TOT0, Ha UTO, HAa HAIll
B3NS, CleAyeT oOpaTUTh BHMMaHHUE B NEpBY0 odepenb. [mst Toro, ytoOnl chopmupoBanack
Oosiee LenbHAs KapTUHA, MBI HE CTajll pa30MBaTh CIIMCOK Ha Kiaccel. Bee pecypebl copepkar
aJIeKBaTHbBIC ONMCAHUS, Y BaC HE BBI30OBET 3aTPYIHEHUs, U3ydas COOTBETCTBYIOIINE MaTepUabl,
MOHSTH LIEJEBYIO ayJUTOPHIO KOHKPETHBIX MEPOTIPUSATUH, KYPCOB, JIUTEPATypHI.

4.1. UndopMmanuoHHbIE pecypchbl M CAUThI OJIMMITHA[

e olimpiada.ru — kpynHenmii nHOPMALMOHHBIN OPTa 00 onumnuagax B Poccun

e vos.olimpiada.ru — cait ¢ mHbopManmeit 06 sTamax Beepoccuiickoi omMMIima bl
IIKOJIBHUKOB B ropoae Mockse

e siriusolymp.ru — caiit mxkonsHOTO 3Tana Beepoccuiickoit onuMnuaibl, IpoOBOAXMOTO
OO6pa3zoBarenbHBIM IIEHTPOM «CHPHYCH»

e rsr-olymp.ru — caiit Poccuiickoro coBera omuMmnua NIKOJIHHIUKOB

e mccme.ru — callT MOCKOBCKOT0 IIEHTpa HEMPEPHIBHOTO MaTEMaTHYECKOro 00pa3oBaHUs

e turgor.ru — caiit MexayHapoaqHoro MareMaruieckoro « TypHupa ropoos»



e olympiads.mccme.ru/matprazdnik — caiitT «MaremaTiudecKkoro mpazgHuKay st 6 u 7
KJIACCOB

* mmo.mccme.ru — cailT MOCKOBCKOM MaTeMaTHISCKOM OJIMMITHAIbI

e olymp.hse.ru/mmo — caiit onmumnuazasr «Beiciias mpoday

e www.etudes.ru — caiit mpoekra «MareMaTH4eCKHe TIOBI»

4.2. IuCTAHIIUOHHBIE KYPChI
e cdu.sirius.online — OecriaTHbie OHIaH-Kypchl OOpa3oBareabHOTO IeHTpa «CUpHyc»
4.3. ba3bl 3aga4

e problems.ru — 6a3a 3aga4 ¢ pelICHUSAMH, KaTATOTU3aleH 1 TOUCKOM.
e zadachi.mccme.ru — MH(GOPMALMOHHO-TIOUCKOBAsI CHCTEMA «3a1a4u I10 TEOMETPUINY

4.4. UuTepHeT—O0MOIUOTEKH

e ilib.mccme.ru u mecme.ru/free-books — OHONMOTEKM MaTeMaTHYECKOUW TUTEPATYPHI. Psit
KHHT, TIEPSYUCIICHHBIX HIKE, JIOCTYITHBI OECIIATHO Ha ATUX pecypcax

4.5. IleyaTHas yyeOHas quTeparypa

e Cepus kHUT «llIKOIbHBIE MATEMAaTUYECKUE KPYKKH»

o Caiit xypHana «KBantuk» kvantik.com

e ApxuB HoMepoB xypHana «KBanT» kvant.mccme.ru

e P K. Topaua. D10 HOMKEH 3HATh KaX/IbI MaTIIKOJILHUK. mccme.ru/free-
books/pdf/gordin.pdf

e A. Kanenn-benos, A. Koansmku. Kak pemaror HecTanmapTHsie 3a1a4d meeme.ru/free-
books/olymp/KanKov.pdf

e «Jlenunrpaackue maremaruueckue kpyxku» C. A. I'enkun, . B. Uten6epr, /1. B.
domuH

e H.b. Andyrosa, A. B. YctuHoB. Anredpa u Teopus Yucel i MaTeMaTHYeCKUX HIKOJ
mccme.ru/free-books/pdf/alfutova.pdf

e B. B. [Ipaconos. 3anaun no niaanumerpun meceme.ru/free-books/prasolov/planim5.pdf

e B. B. [Ipaconos 3agauu 1o crepeoMeTpuu

e B. B. [Ipaconos. 3amaun no anredpe, apudmeTrke U aHanu3y mecme.ru/free-

books/prasolov/algebra.pdf

B. B. Ilpaconos. Muorowienst www.mccme.ru/free-books/prasolov/poly.pdf

A. B. AxomisiH. ['eomerpust B kapTuHKax mceme.ru/free-books/akopyan/Akopyan.pdf

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

4.6. IleuaTHble COOPHUKH 32124 HAHOOJIee AaBTOPUTETHBIX MATEMATHYECKUX OJIMMITMA[

e Bcepoccuiickue oJuMITMabI IIKOJIBHUKOB 10 Maremaruke 1993-2009 3akimtounTenbHbie
JTalBbl.

e B. B. [IpaconoB u ap. MockoBckue Maremarnueckue onumnuansl 1935-1957
mccme.ru/free-books/olymp/mmo-35-57.pdf

e B. B. [IpaconoB u ap. MockoBckue Maremarnueckue onuMnuaasl 1958—-1967

e A. B. beryni u 1p. MockoBcke MareMarnyeckue oaummuaasl 1981-1992

e P. M. ®enopos u ap. MockoBckue maremarnueckue onuMnuaasl 1993-2005

mccme.ru/free-books/olymp/mmo1993.pdf

JI. ©. Mennukos, A. B. [llanosanoB TypHup ropogoB: Mup MaTeMaTuKH B 3a/1a4ax



e A. K. Tonmeiro Teicsiua 3a1a4 MexxayHapoaHOTO MaTeMaTrieckoro TypHupa ropo/ioB
e JI. B. ®omum, K. I1. Koxace JIenunrpaackue maremMaruueckue onumnuanst 1961-1991

e 3anaun Cankt-IleTepOyprckoit ouMITHAIBI IIKOJIBHUKOB 10 Maremaruke. Cepusi KHUT C
2012 o 2021 ronsl.
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