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HOACHUTEJBHAS 3AIINCKA 3/1eKTHBHOIO Kypca
«MATEMATHYECKHUA MTPAKTUKYM»

(Kypc noarorosku k EI'9-2024
no npoguiabHoii MmatemaTukec 0 10 80+ 6ass10B)
eab kypca

OCHOBHGBIE LIEIIH:

® yCTpaHEHHUE MPOOETOB B 3HAHUSAX IO TUCIUIUTHHAM “Aunrebpa” u “T'eomerpus’ mo
porpaMMaM npo(UILHOTO YPOBHS 00YUYCHHS,
e rnoxaroroBka kK caaye EI'D mo maremaruke npouiabHOTO ypOBHSI.

3apaum Kypca

OOyuenne mo Ilporpamme npeamonaraeT HW3y4eHHE pPA3IUYHBIX TEM, KaXaash M3 KOTOPBIX
COZEPIKUT TEOPETHUECKYIO M MPAKTHYECKYIO YACTH, PAKTHUECKUI MaTepHai COCTaBIIsSICTHE MEHEE
75%. Jlns mocTrkeHus nesei yaeOHOro Kypca HeoOXO0JMMO PEIUTh Psijl

y4eOHBIX 1 METOINYECKHUX 3a/1a4:

® 3YYUTh CTPYKTYPY U COJIEpKaHUE KOHTPOJIbHBIX U3MEPUTENIbHBIX MaTepraioB EI'Ono
MareMaTuke (mpoduib);

® [IOBTOPUTH U CUCTEMATU3UPOBATh TEOPETHUECKUE 3HAHUS, HEOOXOUMBbIE /IS
peleHus 3alaHui SK3aMeHa;

® OCBOUTb METOBI PELICHNS TUITOBBIX 33JaHUH IO BceM TeMaThuyeckuM Moayssim ET'Ono
MaTeMaTHke (Mpopuib);

® c(opMHUpOBaTH YMEHUS U HaBBIKU pEIICHUs MpakTUYeCKuX 3aaanuil ¢popmara EI'Ono
MareMatuke (mpoduib).

Kypc nnsa yaenukoB 11 knacca, kotopeie xotat caath EI'D Ha Boicokuit 6amt (80+), TpebyeT 3HaHue
HIKOJILHOM MporpaMMbl Ha 6a30BOM ypoBHE 3a 9-10 kiaccel. B kypce pazOupaercs penieHue 3aaanui
tecToBoi yactu EI'D (3amanus 1-11), a Takxke 3a1aHUSTIOBBIIIEHHOTO U BBICOKOTO YPOBHEH CIIOKHOCTH
(3amanus 12-18 EI'D). Ynop nenaercs Ha

crabunpHOe pemenue 3anannii 1-12, 14, 15, pa3z0uparotcs THTIOBBIE 3a1a9u 3adanuid 13,

16, 17, 18 ¢ uenbio NOTYyYUTh HEHYJIEBOM Oall M B CaMbIX CIOKHBIX 3a1aHusx EI'D uBbIiTH Ha
YPOBEHb c1auu dk3ameHa 80+ 0amuioB 1Mo cTo0aUTbHOM CHCTEME.

®opMbl U JJIUTEJIbHOCTH 3aHATHI

[Iporpamma Brirouaet 64 3ausTust (128 akageMuueckux 4acoB).IIpogoKUTETILHOCT OJHOTO 3aHATHUS 2
aKaJeMUYeCKHX Yaca.3aHsITHsI MPOBOJIATCS 2 pa3a B HEMETIO.
KonmaecTBo yacoB B Hezemto cocTaBisieT 4 yaca.

Conep:xkanue Kypca



Monayas 1. PaunoHajibHble YpaBHeHHsI 1 HepaBeHCTBA. TeKkcToBbIE 3aa4H U3aa4M C
IKOHOMHMYECKHM COepPKAHUEM
Teopus:
@opMyIibl COKpAIIEHHOTO YMHOXKEHHUS. MeTOIbl pelIeHus] palMOHAIbHBIX YpaBHEHHH NPO(UIBHOTO
ypoBHsl. O61acTh JOMYCTUMBIX 3HAYCHHUH YpaBHEHUN M HEPABEHCTB. METOIbI PEIICHHS PAIlMOHATBHBIX
HEpaBEHCTB, MeTO/ MHTepBaIoOB. OPopMieHHE pEelIeHNH epexo aMH-CIEACTBUSAMU H PABHOCHIBHBIMU
nepexoamMu.
Mopynp, CBOWCTBO KOPHsI KBaJAPAaTHOIO U3 BBIPAXKECHUS YETHOM CTEIEHU. MeTOobl PEIICHNs YPaBHEHUN
Y HEPaBEHCTB C MOJYJISIMH.
[IpoueHT OT ymMcna, MPONOPLMU U COOTHOLICHUS. Maremaruueckas MOJIEIb SKOHOMUYECKOW 3a/auu,
pelIeHMe MaTeMaTHYeCKOW 3a/layd, HHTepHpeTanus pe3yiabTaToB. CXEMbl CIO0XKHBIX M MPOCTBIX
IPOLIEHTOB. BUbI pa3anyuHbIX KPEIUTHBIX CXEM.
IpakTuka:
Boruncnenuss u npeoOpa3oBaHMsl palMOHAIbHBIX BblpakeHUH (3aganue Ne 6 EI'D). Pemenue
paloOHaNIbHBIX YpaBHEHUN NPOQPHUIBHOTO YPOBHS METOJOM 3aMEHbl NEPEMEHHOW, pa3joKeHUs Ha
mHOxHTeH (3amanus Ne 5 u Ne 12 EI'D). Pemienust paiiioHaIbHBIX HEPABEHCTB NMPO(UIBHOTO YPOBHS
METOJIOM HMHTEPBAJIOM, METOJOM 3aMeHa IEPEMEHHOH, pa3joKeHUM Ha MHOXUTENH, (3amanue No 14
EI'D). Pemenue cucteM U COBOKYNHOCTEM ypaBHEHUN M HepaBeHCTB. HaxokneHue OTHOIIEHUs
MEPEMEHHBIX U3 YPABHEHHS WIIH CUCTEMBI.
[IpeoOpazoBanue BepaxkeHuit ¢ Mmoayisimu (3aganue Ne 6 EI'D). Penienne ypaBHEHUH W HEPaBEHCTB C
MOJIYJISIMU: TIPOCTEHIIINE CiTydan U o0l moaxon B pemeHuu(3aganus Ne 12 u Ne 14 EI'D).
Pemenue TexcroBbix 3anau EI'D: 3a1aun Ha MPOLIEHTHI, YaCTH, CMECH U CILIaBbl, 33J]a4l Ha JBUKCHUE,
3a/a4u Ha paboTy, 3a/1a4u Ha UCTOIb30BaHUe CBOMCTB mporpeccuii(3aganue Ne 9 EI'D).
Pemenne sxonomumyeckux 3amad (3amanue Nel5 EID): omepamuu mo BKJagam, MoOraiieHUE KpeauTa
PaBHBIMU IUIATE€KaMU U C PABHOMEPHBIM YMEHBIIEHHEM OCHOBHOTO JOJTa, PacdyeT CyMMbl BBIILIAT B
nepuoa. Mcnomp3oBaHue (GOpMyn MPOTpecCHH B PEHICHUSAX 3amad 1po KpeauThl. OCOOCHHOCTH
odopmienus pemenus 3agad Ne 15 EI'D u u kputepun orieHuBaHUSI.
Monyab 2. UppauuoHaibHble YypaBHeHUsI M HepaBeHcTBa. Tpuronomerpus
Teopus:
CpolicTBa KBaJpaTHOrO KOPHsI, CBOMCTBA KOpHs N-0il cTeneHu. MeTobl pelieHus
VPPaLMOHAIBHBIX YpaBHEHUI. MeTObI pelIeHNs] HPPALIMOHAIBHBIX HEPABEHCTB.
@opMyIbl TPUTOHOMETPUU. MeToAbl penieHuss TPUTOHOMETPUYECKUX YPABHEHUM.
MeTo1b1 BBIOOPKH KOPHEN TPUTOHOMETPUUYECKOTO YPAaBHEHMSL.
IIpakTuka:
[IpeobpazoBanue upparoHaIbHBIX BbIpaxkeHUi (3amanue Ne 6 EI'D). Pemenue
UppalMOHATIBHBIX YpaBHEHUN 0a30BOro M NpOQUIBHOIO YPOBHEH CIOXKHOCTH (3aJaHHs
Ne5, Nel2 EI'D). Pemienue wuppanuoHanbHble HEPABEHCTBA OT MPOCTBIX K CIOXKHBIM:
MPOCTEHIIINE UppalOHAIbHBIC HEPABEHCTBA, HEPABEHCTBA THUIIA m > \/f(Y), X)
> g(x), \/ﬁ(x) f (x) ) > 0 (3amanme Nel4 EI'D), TpeOoBaHisT W HIOAQHCHI B



opOpMJIEHUN PEIICHW HEpPaBEHCTB. PelleHne WppalMOHATBHBIX YPaBHEHWW W HEPABEHCTB
CMEIIaHHOTO TUNA (C MOJIYJIEM).

Brruucnenne u mpeoOpa3oBaHHE TPUTOHOMETPHUYECKHMX BbIpakeHHMH (3amanue Ne6 EID).
Pemienue TpUroHOMETPUYECKUX YPaBHEHUIM METOJOM CBEIECHHUS K IIPOCTEHIINM C UCIIOJIb30BAHUEM
Pa3IMYHBIX TPUTOHOMETPUUECKHUX NMPeoOpa30BaHUii, METOIOMPA3I0KEHUSI HA MHOKUTEIHU, 3aMEHBI
MIEPEMEHHOM; pelIeHre OHOPOIHBIX TPUTOHOMETPHYECKUX ypaBHeHHH (3amanue Ne 12 EI'D).

Pemenne TpUrOHOMETPUYECKUX YPaBHEHHH C OrpaHUYEHHOW OOJIACTHIO JIOMYCTHUMBIX
3Ha4eHu. BpiOopKka KopHEel Ipu OrpaHUYeHUsIX Ha JOMyCTUMbIC 3HAaYCHUs IepeMeHHOi. Bribopka
KOpHEH Ha TPUTOHOMETPUYECKOW OKPYKHOCTHM M METOJOM pEIICHHUs HepaBeHCTBA. PerieHue
TPUTOHOMETPUYECKHX YPaBHEHUH CMEUIAHHOTO TUMA (MppaloHAIbHBIE ypaBHeHHUs). TpeGoBaHus
K O0OPMIICHHIO pEIICHUs TPUTOHOMETPHYECKUX ypaBHeHHH B 3amanuu Nel2 EI'D um xpurepumn
OLICHUBAHMSI.

Moayas 3. [lnanumeTpust

Teopus:

O0630p BakHBIX AJs peuieHus 3a1au EI'D TeopeM u CBOWCTB IUIaHUMETPUH. 3aMeyaTeabHble
JIMHUN B TPEYrOJBHHUKAX U UX CBOMCTBA. Teopema MeHenass. YeTbIpEXYrOJbHUKU U UX CBOMCTBA.
['eomeTpus OKpYX’HOCTH, YIJIbl U OTPE3KH, CBSI3aHHBIE C OKPYKHOCThIO. B3auMHoe pacnosnoxeHue
TPEYTOJIbHUKA U OKPYKHOCTH, YETHIPEXYTONIbHUKA U OKPYKHOCTH. OOOCHOBaHME J0Ka3aTeNbCTB B
reOMEeTPUYECKUX 3a/1a4ax

IIpakTuka:

Pemenue Hanbosee ClI0XKHBIX 3a]1a4 IUIAHUMETPUH U3 TecToBOM yactu EI'D.

[Ipaktuka pemenus 3aaad Nel6 EI'D: pemienue 3a1a4 Ha COOTHOIIEHUS B IPSIMOYTOJIBHBIX
TpeyrojabHukax. [IpuMeHeHne TeopeM KOCUHYCOB U CUHYCOB JJIsl BBIYUCIIEHUS OTPE3KOB U YIJIOB B
TpeyroabHukax (3amaya Nel6 EI'D). Pemenwe 3agau ¢  NOpuUMEHEHHUEM  CBOICTB
YeThIPEXYTOJbHUKOB. MeTo/l BCIOMOTaTelbHON IUIOLIAAHN, METOJ YIABOCHUS MeauaHbl. PemieHue
3a/lad  Ha B3aMMHOE pACIOJOKEHHE TPEYroJbHUKA W OKPYXKHOCTH, YETBIPEXYTOJbHHKA U
OKpyXHOCTH. PelieHue 3amay Cc HCIOJIB30BAaHMEM CBOMCTB B3aHMHOIO PACIIOJIOKEHUS JBYX
okpykHocTeil. OcoOGeHHOCTH O(OpMIIEHHMS pEUIeHUs 33Jad 10 IJIaHUMETPUU M KPUTEpPHU
OLICHUBAHMS.

Monayasb 4. Iloka3aTenbHble 1 JJorapupMuyeckue ypapHeHHs] H HEPABEHCTBA

Teopus:

CBoiicTBa cTeneHel ¢ AEHCTBUTENbHBIM IOKazaTeneM. CBOHCTBa Jorapugmos.
CaoiicTBa MoKa3aTeJIbHOM U TorapupMuyeckor PyHKIIHM.

MeTtobl peleHus [IOKAa3aTeIbHBIX YPaBHEHHUH. MeTtobl peleHus
Jorapu(MHUYECKUX YPaBHEHHM.

MerTobl peleHns noka3aTeabHbIX 1 JIorapu(MUYECKUX HEPABEHCTB.

IIpakTuka:

[IpeoOpa3oBaHue CTENEHHBIX M JorapugMuyeckux BblpakeHui (3amanue Ne6 EID).

Pemenne nmoka3aTenbHBIX ypaBHEHUH C MOCTOSIHHBIM OCHOBaHHMEM (3amaHue Nel2
EI'D). Pemenue norapuMuueckux YpaBHEHHH C TIOCTOSHHBIM OCHOBaHWEM. Perenue
MOKa3aTeIbHbIX M JOrapu@MHUYECKUX YypaBHEHUH C TIEpEeMEHHOM B OCHOBaHUM. PerieHue
MOKa3aTeIbHBIX M JIOTapU(PMUYECKHX YpaBHEHHMH CMEIIAaHHOTO THMA (C TPUTOHOMETPUEH,
paauKaiaMu, MOJTYJISIMA).

Pemienue moka3aTenbHBIX M JIOTapU(MHUUYECKUX HEPABEHCTB C IMOCTOSIHHBIM OCHOBAHUEM
(3amanue Nel4 EI'D). PemieHue nokas3aTeabHBIX U JIOTApU(MUYECKHUX HEPABEHCTB CMEIIAHHOTO
tuna (3amanue Nel4 EID). Pemienue mnokaszareiabHBIX W JOTapU(PMHUYECKHX HEPABEHCTB C
MIEPEeMEHHONl B OCHOBaHUM, MpPHUMEHEHHE MeToAa pauuoHanuzanuu. OdopmieHue peleHus
HEPABEHCTB M KPUTEPUU OLICHUBAHUS 3a1aHUs
Ne 14 EI'D.

Mopnyas 5. UccnenoBanue pyHkuuid. 3aga4u ¢ NpUKJIAAHBIM coaep:kanuem Teopus:

DYHKIIUK U UX TpapuKh, dIEeMEHTapHBIC peoOdpa3zoBaHus rpaduKoB
¢bynkuuit. [TponsBonnas, e€ reomerpuyeckuii M ¢puzndeckuid cMpici. [IpumeHenne mpou3BoOAHOM K
UCCIeNoBaHNI0 (YHKIUI: TPU3HAKM MOHOTOHHOCTH, TPU3HAKH SKCTPEMYMOB; HaXOXIACHHE
HanOOJIBIIET0 M HAMMEHBIIIETO 3HAUYeHUs Ha oTpe3ke. [lepBooOpa3Hast, onpeneneHHbIi HHTETpal U
€ro reOMeTPUYECKUN CMBICIL.

MonenupoBaHie 1 METO/IbI PELICHNS 33124 ONITUMAIILHOTO BBIOOpA.



IIpakTuka: BbluucieHue 3HadeHus (QyHKOMM 10  (QopMmysaMm, pelleHue 3ajad ¢
IpUKJIaIHBIM coaepxkaHueM (3azada Ne8 EI'D), cBoasmmxcs K HEpaBEHCTBAM, HCIIOJIb30BaHUE
TPUTOHOMETPHH, JIOTapU(PMOB, CTETIEHEH.

Pemenne 3amaum NelOQ EI'D: mpeoOpasoBanus u aeiictBus Haa (yakuusmu. O630p u
pellieHre TUIIOBBIX 3a/ad 3ajaHus Ne6: NpUMEHEHHE IPOM3BOJHON K MCCIEIOBAHUIO (DYHKIUH,
¢u3nvYecKuil CMBICT MPOU3BOJHOM, aHATU3 TPaPHUKOB MPOU3BOIHONW M MEPBOOOPA3HOM (HYHKIIHH.
Haxosxnenne skcTpeMyMoB, HAUOOJIBIIIMX M HAUMEHBINNX 3HaueHUN QyHKIuh (3amava Nell EI'D).
Paz6op nmpumepoB C0KHBIX (YHKIUN, OTHOLICHNE (PYHKIUH, HppalliOHAIbHbIEC (DYHKIIUH.

[IpuMeHeHHe NPOM3BOJHOW K PELICHHIO 3ajjad ONTHMAJIbHOIO BBIOOPA, OCOOEHHOCTH
oopmienus peuienus. Pemenue 3agad ontuMansHOTo BeIOOpa 0e3 amnmapaTa mporu3BOIHOM.

Moayas 6. CTepeomerpust

Teopusi: O630p BaxHBIX JuIsl pemieHus 3aad EI'D TeopeM M CBOWCTB B CTEPEOMETPUH.
Omnpenenenue paccTosHui B mpocTpaHcTse. OnpeseneHue yriaos B npocrpancTse. O0bEMbI GUTyp.
MeToa KOOpAMHAT B IPOCTPAHCTBE.

IIpakTuka: Pemenne Haubosee CIOXKHBIX CTEPEOMETPUUECKUX 3a1ay TecToBoituactu EI'D
(3amaua No2).

ITocTpoeHune cedyeHUt MHOTIOIpaHHMKOB, HAaXOKAEHHUE IUIoaau cedeHuil. OmnpeneneHue
3JIEMEHTOB MHOTOIPDaHHMKOB M Ted BpamieHus (3azada Nel3). Pemenue 3anau ompepaeneHus
00bEMOB MHOTOTPAaHHHMKOB U Tell BpamieHus. MeTo | "BCroMOraTelIbHbIX 00bEMOB" TIPH pPELICHUH
CTEPEOMETPUYECKUX 3a/1ay.

Mogayanb 7. Teopusi BeposiTHOCTei. 3a1aum ¢ mnapaMeTpoM

Teopus:

®opmysbl KOMOMHATOPUKHU B 3a/ladyaX TEOPUU BEPOATHOCTEH. Anredpa coObITHI B Teopuu
BeposTHOCTEH. TeopeMsl C10KeHus: 1 YMHOXKEHUs BeposiTHOCTeH. Cepusi He3aBUCUMBIX UCTIBITAHUIN
u ¢opmyna beprymm.

Mertoapl  pemieHus 3ajad  C  IapamMeTpoM:  anreOpandeckuid, (QyHKIMOHAJIBHBIH,
¢byHkmoHanbHO-rpaduueckuii. Heo6xoaumble U AOCTATOYHBIE YCIIOBUSL ONpEENICHUs] 3HAYEHUI
rapaMerTpa, YAOBJIETBOPSIOIIMX YCIOBUSAM 3anaud. JIMHENHblE ypaBHEHHS W HEPAaBEHCTBA C
napaMmeTrpoM. PelieHue KBajpaTHBIX ypaBHEHUH M HEPAaBEHCTB C apaMETpPOM M METOJ aHaIu3a
PacrosoKeHusI KOpHEN KBaJpaTHOIO TPEXUJICHA.

Wcnonb3oBanue rpadukoB U CBOMCTB IpaduKoB (PyHKIMH MpH rpapuueckoM peleHUuu
3aJa4 C IapaMeTpoM. YPaBHEHHMsS W HEPABEHCTBA BTOPOM CTENEHU C IapaMeTpoM H HX
0TOOpakeHHEe B IEKapTOBOI cHCcTEME KOOpAUHAT.

IIpakruka:

[Ipumenenue npaBui U (GOopMya KOMOMHATOPHKM JJsi pELIeHMs 3aJad [0 TEOopuu
BepOsITHOCTEH. PemieHne 3amad Ha TeOopeMbl TEOPUU BEPOSTHOCTEH (CyMMa M TpPOU3BEJICHHE
cOOBITUH, (QopMysa MOJHON BEpOSITHOCTH coObiTusl). [IpuMeHeHHe aepeBa BEpOATHOCTEW MpU
pemeHnM 3a1a4. Pemenue 3agau ¢ npumMeneHueM Gopmynsibeprysm.

UccnenoBanue pemeHus: TMHEHHBIX ypaBHEHHUI, HEPABEHCTB U MX CHCTEM B 3aBUCHMOCTH
OT 3HaueHUs napameTpa. Perenne TMHEWHbBIX ypaBHEHUN U HEPABEHCTB C MOJYJIEM U MTApaMETPOM.

Pemrenne KBagpaTHBIX YpaBHEHMI M HEPABEHCTB C IapaMeTpoM. AHAINW3 YCIOBUU
CYIIECTBOBaHMS 33aJaHHOTO KOJHMYECTBa KOpHeW. lccienoBaHue AMCKPUMHHAHTa U (HOPMYJIbI
Buera. Hcnonp3oBaHHe METOJa aHajiu3a paCloONOKEHUS KOPHEW KBaJpaTHOrO TpeXusieHa it
pelieHns 3a1a4d ¢ [apamMeTpoM: PAacCIOJIOKEHHE KOPHEH KBaJpaTHOIO TPEXWIEHAa OTHOCUTEIIBHO
HEKOTOpPOM TOYKH; pPACHOJIOKEHUU KOpHEH KBaJIpaTHOTO TpEXUjieHa OTHOCUTEIBHO HEKOTOPOIo
IIPOMEXKYTKA.

Pemenune ypaBHeHMII M HEpaBEHCTB C MapaMeTpPOM, CBOJSIIMXCS K KBaJpaTHBIM
YpaBHEHMSIM U HEpaBEHCTBaM (ApOOHO-pallMOHAIbHbBIE, IOKa3aTelbHbIe, JOorapudmuyeckue,
MppalMOHANIbHBIE, TPUTOHOMETPUYECKUE).

[IpumeHeHune CBOWCTB (YHKUMH MNpHU pelIeHUH 337ad C HapaMeTpoM: MOHOTOHHOCTb
(GyHKLIMH, OTPAaHUYEHHOCTb (DYHKIHMU; YETHOCTh (PYHKIIMM U CHMMETPHS B PELLICHUSX.

OTtoOpaxkeHue pelieHuss B JEKapTOoBOM cucteme KoopauHaT OXa B 3agadax ¢ OJHOM
NEPEMEHHON M OTOOpaXKEHME BIIMSHMS IapaMeTpa Ha pelleHue B JAeKapToBoi cucreme OXYy B
3aJ1a4ax ¢ OJHOW U C IBYMs IIEPEMEHHBIMHU.

HccnenoBaHne 4acTHBIX CiIydaeB YpaBHEHHMH BTOpPOro MOpsJKa HAa IpuUMepax 3ajad ¢
napamerpoM EI'D u ux rpaduyeckoe orodpaxkenune. OcoOOeHHOCTH OQOPMIICHHSI pEIICHUS 3a/1a4H C



napameTrpoM (3amanue Ne 17 EI'D) u kputepun ornennBanus. ET'D)
Monayasb 8. Teopusi yuces, KOMOMHATOPUKA, CIOKeTHbIe 3a1aun (3agauya Nel8

Teopusi: Yncna u ux CBOMCTBA: 0030p OCHOBHBIX CBOWCTB M TEOPEM, HEOOXOIUMBIX
nis pewrennss 3amaun Ne 18 EI'D. JlenumocTh, npuU3HAKKM JIEIMMOCTH, OCHOBHAs TeopeMa
apudmernku, genenne ¢ ocratkom, HOJ[ u HOK, necstuunas 3anuce ducna.

CpoiicTBa apudmeTHdecKol u TeoMeTpuyecKkord mporpeccuit. CpeaHue BETUYHHBI,
HepaBeHCTBa M omeHku B 3amanuu Ne 18 EI'D. CgoiictBa U ¢opmynbl KOMOWHATOPUKH,
HeoOxoaumble st pemenus 3aganus Ne 18 EI'D. Meroasl noka3arenbCTB, METO
«OLICHKatIIPUMEP».

IIpaktuka: OcobeHHocTH pemieHuss U odopmieHus pemeHus 3aganus Nel8 EID,
MpaBWIbHOE OOOCHOBAHHME OTBETOB, KPUTEPHUM OILICHWBAaHUA. [IpUMEHEHHE CBOWCTB MPOCTHIX H
COCTABHBIX YHCEJI, JEIMMOCTH, CBOMCTB YETHBIX M HEUETHBIX YMCEJ MPU pelIeHuH 3agaHus Nel§
EI'D. Pemenue 3anau Ha nousarus u ceoiictea HOJl u HOK, necaruunoit 3anucu uucna. Pemenue
3amauy Nel8 EI'D ¢ uCHonb30BaHHEM MOHATUS IOCIEN0BATEILHOCTH, HCIOJb30BaHUE CBOMCTB
apu(METHYECKOW W TEOMETPHUYECKOW mporpeccuii. MeToa OneHkH mpHu perreHud 3amad NelS§,
WCIIOJIb30BAaHUE 3aMEyaTesIbHbIX HEpPAaBEHCTB. lIpuMeHeHue H3y4eHHBIX METOJOB M MPUEMOB K
PELIEHUIO Pa3IMYHBIX CIOKETHBIX 3a71au Nel8 EI'D.

KonTpoanb:

Kaxnp1ii MOZy/nb COAEP)KUT CTAapTOBYIO W HMTOTOBYIO THArHOCTHKY. Bpems muarHoctuku 40-90
MUHYT.

JlomamHue 3aaHus K KaXIoMy BeOMHapy, B TOM umcie 31 3amaHue ¢ MpoBEpKOW dKCHEepTamMu
EI'D.

[IpoGHbie Bapuantsl EI'D ¢ aBTOMaTndeckoil NMpoBEpKON MEPBOM YaCTH M MPOBEPKON 3KCIIEpTaMU
EI'D BTOpO#i yacTu 3K3ameHa.

IInanupyemMblie o6pa3oBaTe/ibHbIE Pe3yJbTaThl Kypca

[To oxoHUaHUIO OCBOEHUS MPOTrPAMMBI Kypca 00yJaromuics HayquTCs:

®  BHINOJHATH peoOpa3oBaHus CTETIEHHBIX, MppalOHaIbHbIX,
JorapupMHUUECKUX, TPUTOHOMETPUUECKUX OYKBEHHBIX BBIPAXKECHUH;

® pelaTh pallOHAJIbHBIE, HPPALMOHAIIbHBIE, T0OKA3aTeNIbHbIE, IOTapU(PMUIECKHIE
YPaBHEHUs, UCIIONb3Ys PAa3JINYHbIE METOIBI U IPUEMBIL;

® pellaTh pallOHAJIbHBIE, HPPALlMOHATIbHBIE, TOKA3aTeNIbHbIE, TIOTapU(PMUUECKHE
HEPABEHCTBA, UCII0JIb3Ys PA3JIMYHBIE METO/BI U IPUEMBIL;

®  BBHINOJHATH IPAKTUUYECKHE PACUETHI 110 (hopmynam;

® pelIaTh TEKCTOBBIE 33/1a4M PA3HOM TEMATUKH C COCTaBJIEHUEM YPAaBHEHUH HCHUCTEM
YpaBHEHU;

® aHanu3upoBaTh Tpapuku (QYHKUIUH, TMOITYYEHHBIX U3 JJIEMEHTAPHBIX IYyTEM
MPOCTEUINX TTpeoOpa3OBaHUI;

® aHanM3upoBaTh rpadukud (YHKUMH, B TOM YMCJIE UCHOJb3Yys MOHSATHE U CBOWCTBA
MPOU3BOJHON (YHKIUH, €€ TeoMeTpUYecKuid M (U3MYECKUN CMBICIbI, UCTIOIb3Ys
MIOHATHUE U CBOWCTBA NEPBOOOPA3HOM PYHKIUHY;

® HaxOJUTh IKCTPEMYMbl (PYHKIIMH, HaWOOJbIINE U HAUMEHbIINE 3HAaYeHUS () YHKIIUU
Ha OTPE3KE;

® ONpeneniTb BEpPOSTHOCTh COOBITHS, HCIONb3Ys KIIACCHYECKOE OIpeeseHne
BEPOSITHOCTH U OCHOBHBIE TEOPEMBI O BEPOSITHOCTSIX COOBITHIA;

® CTPOUThH U HCCIIENOBaTh MPOCTEHUIINE MOJEIN YKOHOMUYECKHX 3a/1a4, B TOM YHCIIE
Mo/JieJIi GaHKOBCKO-KPEAUTHBIX OMepalyii ¥ 3a/1a4 ONTUMAaIbHOTO BEIOODA;

® peulath 3374y M0 MIIaHUMETPUN 6a30BOT0 U MOBBIILIEHHOIO YPOBHSCIOXHOCTH;

® pemiath 337ayM 10 CTEPEOMETPHH 0A30BOTO M MOBBIIIEHHOTO YPOBHS CIOXKHOCTH;

® HaxXOIUTh pELICHHE YPAaBHEHUH M HEPABCHCTB C IIapaMETPOM, MCIOIb3Ys
aHAJTMTUYECKHH, TpapruecKuil U GyHKIMOHATIBHBIN METOIBI;

® pemarbk TEKCTOBBIE M CIOKETHBIE 3aJadd, MCIONb3ys CBOMCTBA  YHCEN,
MOCTIeI0BATEIbHOCTEN, 3aKOHBI KOMOMHATOPHKH.
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KaneHpapHo-y4eOHbIN rpadumk

Tema 3aHATUSA

Moapo6Hoe onucaHue

MO,D,y.ﬂb 1. PaumMoHanbHble YpaBHeHUA n HepaBeHCTBaA.

TekcToBbIe 3agayuv U 3agayvm C IKOHOMUYECKUM coaepxaHuwem

®opma
KOHTpOn
]

0O630p NpocTbix TEKCTOBbLIX 3aaad EM3. 3apaun

ceHTsIOpb | BeOMHap 1 Tema 1.1. PeweHne a3
TEKCTOBbIX 3a4a4 C Ha NPOLIeHTbI, YacTh, CMECU U CNMaBbl, 3afayv Ha
KpaTKUM OTBETOM MCMosib30BaHNe CBONCTB Nporpeccurt (3apaHune Ne
(MpoueHTbl, cmecn 1 9 ElQ).
cnnaebl, Nporpeccum)
ceHtabpb | BeBuHap 1 Tema 1.2. Peluenue TekcToBbIe 3aa4u: ABUXeHWe, paboTa (3agaHue 03
TEKCTOBbIX 3a4ay C Ne 9 El3).
KpaTKMMm OTBETOM (3a4aum
Ha ABWXeHve, 3aaayun Ha
paboTy)
ceHTAbpb | BeBuHap | 1 Tema 1.3. OkoHomuueckue | C1OXHbIE M MPOCTbIE NPOLEHTI, NPUMEps ns
3agaumn Ne15: onepaumy no | MICMOMb30BaHMSA B CNOXHbIX 3aaaqax. Kpeaut ¢
BKNnagam, noraueHue BbINaToM BCEro Aosra paBHbIMKU nnatexamu (1
Kpeauta paBHbIMU BWA KpeauTa), pacyeT CyMMbI BbIMNaT B MEPUOA,
nnaTexamu OcobeHHOCTM ochopmMneHns peluermns 3agay Ne
15 EI3: matemaTtnyeckas mogenb, pelueHve
MaTemMaTU4eCcKon 3a4aumn, UHTepnpeTaums
pe3ynbTaToB U BbIBOJ, OTBETA.
ceHTAbpb | BeBuHap | 1 Tema 1.4. DkoHommuyeckue | VICTIONb30BAHME PaCUETHbIX TAGMWL, NP peler | 3
3apaum Ne15 : KpeauTsl ¢ 3apay Ne15 E3. KpeauTtbl ¢ paBHOMEpHbIM
paBHOMEpPHbLIM YMEHbLLEHWEM OCHOBHOrO fonra (2-o Bup,
YMeHbLleHeM OCHOBHOIo KpeauTa): onpefeneHne BeMYmHbI Bbinmar,
Aonra CpOKa, MPOLEeHTHOI cTaBku. Vcnonb3oBaHne
copmMyn nporpeccum npu petueHun 3agay 15.
ceHTabpb | Be6buHap | 1 Tema 1.5. OkoHomuueckue | KPEANTHBIE CXEMbI C PA3HBIMM YCTIOBUAMM.
3apaum Ne15: kpegnTHble O606LeHre BCex BUAOB KpeamTa, CoBeThl, Kak B | 13
CXeMbl C pasHbiMu YCNOBWUKN OTNNYMTL UX. HioaHCkl B odhopMneHun
ycnosusammn peLleHns N KpUTepusx oLeHnBaHusA 3apaym Ne 15,
ceHtabpb | Be6umap 1 Tema 1.6. BbluncneHnvs n npeobpa3oBaHns paLMoHasbHbIX 03
MpeoGpasoBaHue BblpaxeHun (3apaHve N2 6 E3). MeTtogbl
paumMoHanbHbIX peLleHns paLmoHarbHbIX ypaBHEHNN
BblpaxeHuit. Peluerne NPOMUIILHOIO YPOBHS - 3aMeHa NepeMeHHOW,
PaLMOHarbHbIX YPaBHEHN | naznoxeHre Ha MHOXUTENN, AeneHne
MHOro4neHa Ha MHorouneH (3agaHusa Ne 5 n Ne 12
Elr3). O6bnactb AONyCTUMbIX 3HAYEHUIA
ypaBHeHuin. OcopmneHue peLueHni
nepexoaamMmun-cneacTBUAMU U PaBHOCUIbHLIMM
nepexofamu. PeLleHne cuctem n CoBoKymnHocTeln
ypaBHEHUI NPUMEPEe CUCTEM PaLMOHanbHbIX
ypaBHeHun. HaxoxpaeHne oTHOLLeHUs
nepemMeHHbIX U3 ypaBHEHWS U CUCTEMBI.
centabps | Be6umap 1 Tema 1.7. PeweHve MeTozabl pelleHns paLmoHanbHbIX HepaBeHCTB 03
paLuuoHanbHbIX npOCbVU'IbHOFO YPOBHA - 3aMeHa nepeMeHHon,
HepaBeHCTB pa3fnoxXeHne Ha MHOXWUTENW, MeTo/ NHTepBanos
(3apanue Ne 14 EI3). Odopmnenve pelueHnin
nepexoaamun-cneacTBUAMI U PaBHOCUIbHLIMM
nepexofamu. PeLleHne cuctem n CoBoKymnHocTeln
HepaBEeHCTB.
ceHTAbpb | BeBuHap | 1 Tema 1.8. PelueHue Moayne, npeoGE)asoBaHMe BbIPAXEHUI C 03,
ypaBHEHWUI U HepaBeHCTB ¢ | MOAYNIAMU, CBONCTBA KBAAPATHOIO KOPHA nTorosas
Moaynem (3apaHue N2 6 EID). YpaBHeHus n HepaBeHCTBa C | amarHocT
MOAynsIMU: NpocTeilune crnyyam u obwmin noaxon | “Ka K
B peweHnu (3agaHusa Ne 12 u Ne 14 EFJ). mopynto,
y4yebHoe
TEecTnpoB

aHue




MO,CIy.ﬂb 2. MppauMOHaanble YpaBHeHUA n HepaBeHCTBaA. TerOHOMeTpMﬂ

9 oKTABPb BebuHap Tema 2.1. CBolicTBa KBafpaTHOro KopHsi. lNpeobpa3oBaHus 03
MNpeo6pasoBaHue MppaumoHarsbHbIX BblpaxeHuit (3agaHue Ne 6
mppaumoHarnbHbIX El3) . PelueHne nppaumoHanbHbIX ypaBHEHWIA
BblpaxeHni. Pewenve 6a30BOro YpOBHS CIIOXHOCTY (3aaaHus Ne 5
1ppaumoHasnbHbIX Er3).
ypaBHeHui 6a30B0ro
YPOBHS CIOXHOCTH

10 | okTs6pb BebnHap Tema 2.2 PeLlieHne nppaumoHanbHbix ypaBHeHUi a3
MppauuoHanbHble MOBbILLEHHOrO YPOBHS CIIOXHOCTU (3apaHve
HepaBeHcTBa (4acTb 1) Ne12, EF3).

11 oKTABPL Be6uHap Tema 2.3. TvnoBble nppauvoHarnbHble H?paBeHCTBa ot 03
VippaLmoHasnbHble MPOCTBIX K CMIOXHbBIM: NpocTenme
HepaBeHcTBa (4acTb 1) mppaumoHarbHble HepaBeHCTBa, HepaBeHCTBa

Tuna sqrt{g(x)} > sqrt{f(x)}, HepaBeHcTB TMNa
\sqrt{f(x)}>< g(x) (3apanune Ne14 EI'3).

12 | okta6ps BebuHap Tema 2.4. MppauuoHanbHble HepaBeHCTBa TvNa 03
VippaLmoHanbHble f(x)\sqrt{g(x)}>0. PeweHne 3apaHuii Ne14 EI3,
HepaBeHCTBa (4acTb 2) TpeboBaHUA 1 HI0AHCbI B 0DOPMIEHNN PELLEHNI

HepaBeHCTB

13 | okta6ps sebuHap Tema 2.5. Bbluncnenne n npeobpasoBaHue 03
MpeoGpasoBatue TPUrOHOMETPUYECKUX BbIpaxeHni (3apaHne Ne6
TPUrOHOMETPUYECKNX Er3). O630p 4acTo BcTpeyatowmxcs popmy npu
BbIpaxeHuii B 3afadax El3 | pelueHnn TpuroHomMeTpryecknx ypaBHeHun B

3apade Ne12 E3.

14 | okrs6ps BebuHap Tema 2.6. MpocTeline O6paTHble TpUroHoMeTpuyeckne yHKLUN U 1xX 03
TPUrOHOMETpUYECKHME csoicTBa. Pellenne npoctenumnx
ypaBHeHusi. Bbibopka TPUrOHOMETPUYECKNX YpaBHEHUN (3apaHune Ne5).
KOpHeW ypaBHeHus Bui6opka KopHelt Npu pelueHnn 3agannsa Ne12(6):

MeTOZ BbIGOPKM Ha TPUrOHOMETPUYECKOWA
OKPYXHOCTU, METOJ, PELLEHNS HEpaBEHCTBA.

15 OKTABPb BebuHap Tema 2.7. O630p TMMNOBbLIX NPMEMOB peme}jvm 03
TpUroHoMeTpuyeckme TPUrOHOMETPUYECKMX YPaBHEHUI - CBEAEHME K
YpaBHEHWS MOBbILIEHHOTO | MPOCTENLLUM C UCTIONb30BaHWEM Pa3fIMyHbIX
YPOBHS CITOXHOCTU, YacTb | TpUroHOMETPUYECKMX Npeobpa3oBaHui,

1 pasfioXeHne Ha MHOXUTENW, 3aMeHa
repeMeHHbIX, OHOPOAHbIE ypaBHEHUS (3afaHne
Ne 12 EI3).

16 | oktabps BebuHap Tema 2.8. TpuUroHoMeTpuyeckre ypaBHEHNS C OrpaHUYeHHON 03,
TpuroHoMeTpudeckue obnacTbio AONYCTUMBIX 3Ha4YeHuUin. Beibopka uToroBasi
YpaBHEHWSI MOBLILIEHHOTO | KOPHEN Npu OrpaHNYeHnsaX Ha fonyCTUMble amarHocT
YPOBHS CITIOXHOCTU, Y4acTb | 3HaYeHnss nepemMeHHoN. HioaHckl 1 TpeboBaHusa K | MKa K
2 0hOPMIIEHUIO PELLIEHNUSA TPUTOHOMETPUYECKNX Moaynto

ypaBHeHuin B 3agaHum Ne12..
Mopaynb 3. lnaHumeTpus

17 HOSGPb Be6uHap Tema 3.1. Mnasumerpus 0O630p KIoYEBbLIX TEOPEM U CBOICTB B 03
B TECTOROM YacTh EMD: nnaHnmeTpun. Camble CNOXHbIe 3a4a4n
TPEYTOMBHUKM U X nnaHMMeTpun u3 TectoBom YacTu EI3 no teme
cBoucTBa (3apaHue Ne 1 TPEeYronbHNKN n nx CBOUCTBa.

Er3)
18. HOAGPbL BeGUHap 0O630p KIYEBbLIX TEOPEM U CBOWCTB B o3

Tema 3.2. MnauumeTpus
B TecToBoM Yactu El3:
YeTbIPEXYTONbHUKY,
311EMEHTbI OKPY>XHOCTH,
B3aVMHOe pacronoxeHue
MHOrOYrONbHUKOB U
OKpyXHOCTU (3agaHue Ne 1
Er3)

nnaHumeTpun. Camble CNOXHble 3agauu
nnaHMMeTpun U3 TectoBom YacTu EI3 no paHHom
TeMe YEeTbIPEXYrOSIbHUKU, 3NIEMEHTbI OKPYXHOCTH,
B3aUMHOE pacnofoXeHne MHOroyrosfibHUKOB 1
OKPY>XHOCTW.




PelueHune 3apay Ha COOTHOLLEHMA B

19. | wosGpe BeGunap Tema 3.3. Pewenue A3
337a4 NOBBILISHHOM NpsIMOYrosibHBIX TPEYrosibHUKax. 3ameyaTenbHble
CIOXHOCTU C NMHKUKM B TPEYronbHUKax U UX CBONCTBA.
NPUMEHEHNEM CBOWNCTB [MpyMeHeHne TeopeM KOCHHYCOB M CUHYCOB AnSl
TpeyronbHWKOB (3agaHvie BblYMCIIEHNSA OTPE3KOB U YINOB B TPEYrofbHUKax
Ne16 El9). (3amaua N216 El3). O6ocHOBaHMeE 0Ka3aTeNnbCTB
B reoMeTpuUyecKnx 3agadax, o0Co6eHHOCTU
peLueHnsa n ocbopmIieHust peweHuin 3agayd Ne16
Elr3.
YeTbIpéXyronbHUKK: peLLeHn Bl
20 | wostp BeCimp Tema 3.4. Pewenme STBIPEXYTONIBHKM: POLISHNS 3aA3 C a3
38484 C NPUMEHeHMem NPUMEHEHMEM CBOICTB Tparneuum, TEOPEMbI
CBOICTB BapuHboHa. MeTog BCcnomoraTensHon nnowaau,
YeTbIPEXYrONbHUKOB. MeTo[ yABOEHNA MeauaHbl.
0630p BaxHbIX TEOPEM O CEKyLUMX, 06 yrnax u
2 HoRGpe BeGunap Tema 3.5. BaaumHoe p P yu y as
PACroNoXeHue oTpe3Kax, CBA3aHHbIX C OKPY>XHOCTbIO, U UX
TpeyronbHuKa NPUMEHEHMNE K peLleHnto 3aaaq.
OKPYXHOCTU
B3aumHoe pacnonoxeHue YeTblipEXYronbHUKOB 1
22 HOs6pb BebuHap Tema 3.6. Bzaumuoe p pexy 3 k]
PACMONoXeHMe OKPYXHOCTU: 0630p OCHOBHbIX TEOPEM Y CBOWCTB.
YETBIPEXYTONBHIUKOB U PelueHve 3agay NoBbILLEHHOM CIIOXHOCTU MO
OKPYXHOCTU Teme "HeTbIpEXYronbHNKM 1 OKPYXHOCTB"
(3apanue N216 EIM3)
PelueHne 3apay ¢ ncnonb3oBaHMeM CBONCTB
23| wontpe BoGap Tema 3.7. Baaumroe A N
pacronoxeHue aByx B3aMMHOrO PacriofioXeHust ABYX OKPYXHOCTEW,
OKPYXHOCTEN. peLleHne 3afay NOBbILLEHHOW CIIOXHOCTH
(3apaHne Ne16 EI9)
[MoBTOpPEHNE OCHOBHOrO MaTepuarna 3a nepsble
24| wonGpe BeGurap Tema 3.8. Mostopetve p P P EJ;’::;:’T’; .
Tpu mopyns. Pewenne 3apgay 5,6,9,12,14.15EIMN3 Monyns
oRyma.
Mopaynb 4. Iloka3arenbhble 1 JorapudMuyecKue ypaBHeHUsI M HEPaBEeHCTBA
25. | nekabpb Be6uHap Tema 4.1. Mpeobpa3oBaHune CTEMNEHHbIX BblpaXeHuid 03
MpeobpasoBaHue (3apaHue Ne6 EI3). Metoabl pelueHust
CTENEeHHbIX BbIpaXeHui. nokasaTernbHbIX YypaBHEHWUI, pa3nuyme CroXHOCTH
PelueHve nokasaTtesnbHbIX B ypaBHeHusix 3agaHus Ne5 n 3apaHuna Ne12.
ypaBHeHuii 6a3oBoro
YPOBHSI CIIOXHOCTU
26 nekabpb Be6UHap Tema 4.2. Mpeo6pazoBaHue norapuMUYEcKnx BbIpaxeHuit 03
MpeobpasoBaHue (3apanue Ne6 EI3). MeToppl pelueHus
norapudmMm4eckmx norapuMNYecKmX ypaBHEHNIN NPOGUIIbHOIO
BbIpaxeHui. Pelwenvie YPOBHS, , pasfimume CrOXHOCTM B ypaBHEHUAX
norapucMmuyeckmx 3apaHuns Ne5 v 3apaHusa Ne12.
ypaBHeHuii 6a3oBoro
YPOBHS CIOXHOCTU
27 | aekabps Be6UHap Tema 4.3. PelueHve PelueHue nokasatenbHbiX U norapugpmMmnyeckmx 03
nokKasaTenbHbIX U ypaBHeHVII?I NOBbILLUEHHOIo YPOHA CINOXHOCTU
norapnMn4eckmx (3apaHve 12 EIM9)
YPaBHEHWI NMOBbILLEHHOTO
YPOBHS CITIOXHOCTH
28 | pnekabpn | BebuHap Tema 4.4. MokasaTenbHbie | PeLeHre rokasaresnbHbIX 1 norapucpmm4eckmx ik
1 norapudmmuyeckme ypaBHEHWIN CMeLLaHHoro Tuna (c
YypaBHEHUS1 CMELLaHHOro TpUroHOMeTpuen, pagukanamm)
TMna
29 | pexabpb BebuHap Tema 4.5. Pellienve TunoBble NokasaTenbHble HEpaBEHCTBA 03
noka3saTernbHbIX I'Iqu)VIJ'IbHOFO YPOBHA, NpueMbl peLueHna
HepaBeHCTB C (3apanve Ne14 E3)
NMOCTOSIHHLIM OCHOBaHUEM
30 | mekabpb BebuHap Tema 4.6. PewueHve TwnoBble norapucmMmyeckne HepaBeHCTBa 03

norapndmMm4eckmx
HepaBeHCTB C NOCTOSIHHbLIM
OCHOBaHVeM

NPOUIEHOTO YPOBHS, MPUEMbI PeLLEHNS
(3apanue Ne14 E3)




HepaBeHCTBa CMeLlaHHOro Tuna:

31 nekabpb BeGUHap 1 Tema 4.7. PelieHve a3
nokKa3aTenbHbIX U ﬂOraleCpMVl‘-leCKVle, nppaumoHanbHble, C
norapumMmnyeckmx mMogaynem. OcobeHHOCTH 0hOPMIEHNS peLleHust
HepaBeHCTB CMeLLaHHOro 3apaHve Ne14 Erd
TMna

32 | nekabpb BebuHap 1 Tewma 4.8. MpakTuka PelueHune nokasaTtesnbHbIX 1 lorapuMmyeckmnx 03,

peLLeHusi noKasaTesHbIX 1 HepaBeHCTB C I'IepeMeHHOVI B OCHOBaHuun. MeTtop uTorosasi
norapummnyecknx pauvoHanu3aumu (3agaHue Ne14 EI3) [AnarHocT
HepaBeHCTB 3aaHus 14 MKa K
ErS Moy,
yye6Hoe
TecTMpoB
aHue
Mopaynb 5. UccienoBanue GpyHKuuii. 3a1a4u ¢ NPUKJIATHBIM COIEPKAHUEM

33 aHBapb Be6uHap 1 PelueHve nHTepecHbix TnoB 3agad Ne8 ElM3: 03
Tema 5.1. 3apaun c 3aaun, CBOASALLMXCA K HEpaBeHCTBaM,

NpUKNagHbIM cofepxaHueM | UCNonb3oBaHWe TPUroHOMETpUM, NIorapucmoB,
(3apava Ne 8 EI9) cTeneHen .

34. | ansapb Be6UHap 1 Tema 5.2. DyHKumM: Pewwenwne 3apaun Ne10 E3: npeobpasoBaHnus 03
3fIeMeHTapHbIe [eNnCcTBuA Hag PyHKUMAMK.
npeobpaszoBaHns U AeNCTBUSA
Hapg, dyHKUMAMU, rpacmkm
YyHKLMA.

35 aHBapb Be6uHap 1 Tema 5.3. UiccnepoBaHue HaxoxpeHve akcTpeMyMoB, HanbonbLIKX 1 03
YHKLMN C MOMOLLBIO HaUMeHbLLUUX 3Ha4YeHnn pyHKLMIA (3apava Ne11
npousBoAaHbIX: HaxoxaeHwe |EM3). Pazbop npumMepoB CNOXHbIX (YHKLUNA,
3KCTpPeMyMOB U HanbonbLmx | oTHoweHue byHKUMIA, uppauyoHanbHble
(HavMeHbLUNX) 3HaYeHnn yHKLUN.

YHKLMN Ha OTpe3kKe

36 aHBapb BebuHap 1 Tema 5.4. ccnepoBaHue O630p 1 peLLeHVe TUNOBbIX 3a4a4 3agaHus Ne7: 03
YHKLMN C MOMOLLBIO NpUMEHEHNE NPOU3BOAHON K UCCNefoBaHNI0
NPOV3BOAHbIX. DyHKUMK, DU3NYECKUA CMbICH MPOU3BOSHOMN.
MepBoobpazHas (3agava
Ne7 EI3). Yactb 1.

37 aHBapb BebuHap 1 Tema 5.5. ccnepgoBaHue O630p 1 peLLeHVe TUNOBbIX 3a4a4 3agaHus Ne7: 03
YHKLMN C MOMOLLBIO nepBoobpasHas, onpefenéHHbIN UHTerpan u
NPOU3BOAHBIX. nnoLwab KpUBOMMHENHOW Tpaneumu.

MepBoobpazHas (3agaya 3akpenneHue HaBbIKOB pelleHns 3agaHmn 7 mn 11
Ne7 EI3). Yactb 2

38 aHBapb BebuHap 1 Tema 5.6. SkoHOMUuecKne OkoHomunyeckue 3agaum Ne15 EI3 (2-ov Tvn): 03
3afayu: NpUMeEHeHne 3apayva onTumanbHoro Bbibopa. MpumeHeHne
NPOU3BOAHOMN K PELLIEHMIO NPON3BOAHOMN K PELLUEHMIO TEKCTOBBIX 3afau.
3a4ay onTMManbHOro Oco6eHHOCTU OCHOPMIEHNS PeLLEHUSI.

Bbl6Opa.

39 aHBapb BebuHap 1 Tema 5.7. OkoHomuyeckre |PelieHne 3agay OI'ITVIMEilJ'IbHOFO BblbOpa 6e3 03
3ajaum: pelueHve 3agad annapata Npou3BOAHON.
onTumanbHoro Belbopa ( 6e3
NPON3BOAHbIX).

40 | sHBapb Bebunap | 1 Tema 5.8. MpakTuka MosTopsiem pelueHne 3agad Ne 15 E3, 8 03,
peLleHns S3KOHOMU4ECKNX TOM YMCIe NMpo BKIaabl, KpeauThl urorosas
3apav amarHoct

nKa K
Mopaynto,
yyebHoe
TECTMpoB
aHve
Mopaynb 6. CtepeomeTpus
41 | cespanb | Bebunap | 1 Tema6.1. CTepeometpus | C@MO€ HeobXoanmoe Ans peluexms ns

B TecToBoM Yactn E3:
MHororpaHHukm

CTepeoMeTpuYecKunx 3agay TectoBom Yactum ENS
(3apayva N22). O630p BaxHbIX AJ1si peLleHns
3apad EIM3 Teopem 1 cBOWCTB B CTEPEOMETPUMN.




Camoe HeobxoaMmoe Ansa peLleHns

42 despanb BebnHap Tema 6.2. CrepeomeTpus a3
B TecToBOl yactu ElM9: CTepeoMeTpUYecKux 3aaa4 TectoBon yactn EN9
Tena BpalleHns, B3anmHoe | (3apada Ne2). O630p BaxHbIX AN peLueHnst
pacnonoxeHne Ten 3apay EIMS Teopem 1 CBOWCTB B CTEPEOMETPUN.

43 | cdeBpanb | BebuHap Tema 6.3. MNMocTpoeHne MocTpoeHme cedernit MHOrorpaHHNKos, a3
ceyeHnmn MHOTrOrpaHHMKOB, obocHoBaHue NOCTpOEeHnA, HaxoxaeHue
HaxoxpaeHvie nnowaan nnowaau ceyeHns. Oco6eHHOCTN odhopMIIeHNS
ceveHun peLleHns CTepeoMeTPUYECKOo 3aAa4mn BTOPon

yactu EIS (3apava N213)

44 | cbespanb | BeBumap Tema 6.4. Onpepenexue PeLuetune 3apay onpeaenenms anemeHTos ik
paccTosiHUi B MHOrorpaHH1KOB 1 Ten Bpalexus. Onpepenenvie
npocTpaHcTBe paccTosiHuiA B NpocTpaHcTBe. Hanbonee yacto

npyMeHsiemMble TeopeMbl MpY peLLIeHnm
CTepeoMeTpUYECKON 3aga4m BTopor YyacTm EIM3

45 | cespanb | BebBunap Tema 6.5. OnpefeneHrue Peluenve sanay onpeseneHms anemeHTos a3

YrnoB B NPOCTpaHcTBe MHOrorpaHHUKOB 1 Ten BpaleHus. Onpeaenexve
YrMoB B NPOCTPaHCTBE

46 | cdespanb | Be6uHap Tema 6.6. Onpepernexve Pewenve 3apay onpepenenys oGbémos 03
00BbEMOB MHOFOrpaHHMKOB MHOrorpaHHUKOB 1 Ten BpalleHua. Metog
1 Ten BpaLleHuns "BCcnomMoraTesnbHbIXx 06bEMOB" NpU peLeHnn

CcTepeoMeTpuyecknx 3apay.

47 | despans | se6unap Tewma 6.7. MpakTuka [MoBTOpeHWe, 3aKpenneHne HaBbIKOB peLleHns 03
pelueHns 3agay 13 EM3 3apa4 13 EM3

48 | despans | se6umap Tewma 6.8. MosTopeHMe [MoBTOpPEHNE OCHOBHOrO MaTepuarna 3a Mogynu 03,

1-5. PeweHuve 3aganun 1,5, 6,7,8,9,10,11 uTorosas
12,14,15,16 EI'S AnarHocT
nKa K
Moy o
Moaynb 7. Teopusi BeposiTHOCTeii. 3a1aun ¢ mapamerpom
49 BebuHap Dopmynbl KOMOMHATOPUKK, NOSE3HbIE NPU 03
peLleHve 3afay No Teopun BEpOSITHOCTEN
Tema 7.1. dopmynbl (nepecTaHOBKM, COMETAHUSA, 3aKOHbI CITIOXEHNSA 1
KOMGUHATOpVKY B safatax npounssepaeHus). Kpyru 3nnepa. Popmyrbl CymMmbl
TEOopUW BEPOATHOCTEN. N N
TeopeMbi CroXeHus 1 1 NpoU3BEAEHNA BEPOSITHOCTEN COBbITUIA
YMHOXeHus BeposiTHocTein. | (3aAaHus 3,4 Er3)

50 Be6uHap Tema 7.2. ®opmyna nonHoi | Dopmyna nonHomn BeposaTHocTH cobbiTus. JepeBo 03
BEPOSITHOCTH COBbITHS. BeposATHocTen. Popmyna BepHynnu. Pewexne
®opmyna bepHynu. 3a/1a4 Ha TeopeMbl TEOpUM BEPOATHOCTER

(3apaHus 3,4 EI3)
51 BebuHap Dopmynbl KOMOMHATOPUKK, NOSE3HbIE NPU 03,
peLleHVe 3a4a4 No TEOpUN BEPOATHOCTEN yuebHoe
(nepecTaHOBKM, COMETAHWSA, 3aKOHbI CITOXEHNA U | TecTMpoB
Tema 7.3.. MpakTuka npoussegeHus). Kpyru Sﬁnepa;qbopmyn?l CyMMbI | aHue
pelLeHus 3aaau o Teopun |V MPON3BEAEHMSA BEPOATHOCTE cobbITUI
BEPOATHOCTE (3apanna 3,4 ETJ)

52 | mapt Be6UHap Tema 7.4. [luHelHbIe Onpefenerve napameTpa, BUaBI U METOAbI a3
YpaBHEHWS! U CUCTEMbI peLleHVsi 3aiaHni C TapaMeTpoM, 0COBEHHOCTU
TNIMHEVHbIX YpaBHEHUIN C 3apanus 17 B EI3. JlnHelHble ypaBHeHUs v
napameTpom CUCTEMbI NIMHEVIHBIX YPaBHEHWI C NapaMeTpomMm.

YpaBHeHune NpAMon 1 NIMHeNnHas PyHKUMS,
rpacunyeckuin metop, (3apaHve Ne17 Er3)

53 | mapt Be6uHap Tema 7.5. KeagpaTHble KeappaTHbie ypaBHeHWs C napameTpom. ns
ypaBHeHusi ¢ napameTpom | BMCKpUMUHaHT n Teopema Bueta. Uccrnenosanne

KOPHEeW KBapaTHOro ypaBHeHUsl. AHanuTn4ecknm
1 rpacbunyecknin MeToabl peeHus. 3apadn
ypoBHsi EID ¢ kBagpaTHbIMU ypaBHEHUSIMU 1
cBoaswmecs K HuUM (3apanue Ne17 ElMD)

54 | mapt BebuHap Tema 7.6. YpaBHeHus YpasHeHua BToporo nopsaka. Y pasHexne as

BTOPOro nopsiaka u
CUCTEMbI ypaBHEHUI
C napameTpom

OKPY>XHOCTV 1 COBOKYMHOCTb NpsiMbix. B3anmHoe
pacnonoxeHue NpsiMon U OKPYXHOCTU, ABYX
OKpyXHoCTen. ['padmnyeckuii MeToq peLleHus.
Cuctembl ypaBHEHWI C NapameTpoMm C
ypaBHeHUsiMy BTOpOro nopsaka (3agaHve Ne17
Er3)




Cuctembl ypaBHEHUI C NapaMeTpoM pasHbiX

55. | mapt BebGUHap Tema 7.7. Cuctemsl g ! a3
ypaBHEeHWii c napaMeTpom | TUMOB. AHaNUTUYECKNA, rpaduyecknit n
DYHKLMOHANbHbLIN METOABI PELLEHNS.
Mcnonb3oBaHne cBOWCTB hyHKLMIA. Peluerne
3apaHni Ne17 EIM3
56 mapT BeGUHap Tema 7.8. YpaBHeHusi ¢ as,
napaMeTpoM 1 Mozyriem YpaBHeHUs ¢ TapameTpoM 1 Moaynem pasHbiX UTOrosas
TvnoB. O630p pasNnyHbIX METOJ0B 1 NOAXOOB K | auarHocT
pelweHmnto. Pewwexne 3agannii Ne17 EIQ MKa K
MOAY 0
Mopaynb 8. Teopus yncen, KOMGMHaTOpPUKa, CHOXKeTHbIe 3agaum (3aga4va Ne18 ElN9)
57 anpenb Be6UHap Tema 8.1. Uncna v ux Yncna v ux ceoncTea: 0630p OCHOBHbLIX CBONCTB 1 03
CBOICTBA: AENUMOCTb, TeopeM, HeobxoAMMbIX AN pelleHns 3agaun 18
NPU3HaKn AennumocTy, El3. MNMpocTble 1 cocTaBHble Yncna, AeNMMOCTb,
OCHOBHasi Teopema [eneHune c 0CTaTKoM, OCHOBHasi Teopema
apudMeTnkm, aenexme c apudMETVKM, CBOMCTBO YETHbIX Y HEYETHbBIX
ocrarkom yncen. OcobeHHOCTU peLleHnst U 0hopMIIEHUS
pelennsa 3aganna Ne18 ElM3, npasunbHoe
060cHOBaHWe OTBETOB, METO/, «OLEHKa+NpuMep».
58 anpens Be6uHap Tema 8.2. Uncna v ux PelieHne 3aaa4y Ha noHaTua u ceoinctea HO un 03
ceovictea: HO, n HOK, HOK, pecsatnyHow 3anucu Yucna.
[ecsATWYHanA 3anuck Yucna
59 anpenb BebuHap Tema 8.3. Pewenne 3apay N218 EI'S ¢ ncnonb3osaHnem 03
MNocnepoBaTenbHOCTU N NX NOHATUA NocneaoBaTeNnibHOCTU, UCMOSIb30BaHUe
cBoWcTBa B 3afadvax Ne18 CBOWCTB apuMeTUYECKOW U FeOMETPUYECKON
ErS nporpeccuii .
60. | anpens Be6uHap Tema 8.4. CpepHue MeTop oueHKM npy pelueHnn sapay Nets, ik
BENWYNHbI, HEPABEHCTBA U | UCTIONb30BaHWE 3amMeyaTesbHbIX HEPaBEeHCTB.
oueHkn B 3agaHunm Ne18
EF3
61 anpenb Be6UHaPp Tema 8.5. PellieHue MpuMeHeHne N3yYeHHbIX METOA0B U NPUEMOB K 03
CIOXETHbIX 333y 3apanus | PeLlermio 3apaqn Ne18 Erd
Ne18 EIS
62 anpens Be6uHap Tewma 8.6. MosTopeHve: PelueHne npobHbIX BapraHTOB TECTOBOW YacTu 03
pelueHue 3agay TectoBoin  |EMD yyebHoe
vactn El3 TECTMpoB
aHve
63 | anpens Be6uHap Tema 8.7. MosTopeHue: MosTOpeHue Ha NpuMepe peLuenms NpoGHoro as
pelueHve 3aay BTOpOW BapuaHTa
yactn EIM3
64 | anpens BebuHap Tewma 8.8. MoBTOpeHMe: MoBTOpPEHUE Ha NpuMepe peLLeHns NPoBHOro 03,
pelueHue 3agaq BTopoir | BapvanTa utorosast
yactn EI9 AvarHoct
nKa K

Moay 1o




lNepeyeHb pekoMeHAyeMbIX y4eOHbIX U MeTOAMYECKUX MaTepuaroB, 31IeKTPOHHbIX
obpa3soBaTenbHbIX pecypcoB (Q0P)

Cnucok peKOMeHAOBaHHOl\;I nuTepaTtypbl And n3yv4eHus TeopeTnvHecKoro matepuvana:

1. CnoHumckun J1.U., CnoHnmckas N.C. MaTtemaTuka B Tabnuuax n cxemax Ajist IoarotoBku K
EMr3 — M. : ACT, 2021.

2. Tpetbsk WN. B. MaTemaTtunka B cxemax u tabnuuax — M: Bkcmo-lpecc, 2017

3. BonbdcoH I'. N. EF3-2022. MatemaTtuka. ApudpmeTtuka n anrebpa. 3agada 18. MpodunbHbin
ypoBeHb / . . BonbdcoH [u gp.]. — M.: MUHMO, 2022.

4. TopauvH P. K. EI3-2022. MaTtematuka. MeomeTpusi. CtepeomeTtpus. 3agaya 13. MNpodunbHbIii
ypoBeHb. — M.: MUHMO, 2022.

5. lopauH P. K. E3-2022. MatemaTuka. PeweHune 3agaun 16. NMpodunbHbIn ypoBeHb. — M.:
MLIHMO, 2022.

6. UWectakos, C. A. EI3-2022. 3agaya ¢ 5KOHOMUYECKMM cogepxaHnem. MNpodunbHbIN YpOBEHb.
—M.: MUHMO, 2022.

7. UWectakos C. A. EI'5-2022. MaTtemaTunka. 3agayu ¢ napametpom. 3agada 17. MNpodunbHbin
ypoBeHb. — M.: MUHMO, 2022.

8. UWectakos C. A. EI'3-2022. MaTemaTtuka. HepaBeHCTBa 1 CUCTEMbI HEpPaBEHCTB. 3agava 14.
MpocuneHbin ypoBeHb / C. A. LlecTakos, IN. N. 3axapos. — M.: MUHMO, 2022.

9. UWectakos C. A. EI'3-2022. MatemaTtunka. ¥ paBHEHUSA U CUCTEMbI YpaBHEHUI. 3agada 12.
MpodunbHbIn ypoBeHb / C. A. WecTakos, M. . 3axapos. — M.: MUHMO, 2022.

Cnucok pekoMeHAO0BaHHOW NUTepaTypbl ANA TPEHUPOBOYHbIX 3aHATUI NO NOAroTOBKe K
Elr3:

1. AweHko N. B. E9-2023 Matematuka. 50 TpeHMPOBOYHbLIX BAPMAHTOB 3K3aMEHALMOHHbIX
paboT. NpodunbHbIi ypoBeHb/ . B. AweHko [u ap.]. — M.: 9k3ameH, MLUIHMO, 2023.

2. AweHko U. B. EIM2-2023. ®UMW. MaTtemaTturka. Tunosble BapuaHTbl 3K3aMEHALMOHHbIX
3agaHui. 14 BapuaHToB. [podunbHbIn ypoBeHb / W. B. AweHko [n gp.]. — M.: Ok3ameH,
MLIHMO, 2023.

3. JlbiceHko .., KynabyxoBa C.HO. E3-2023. MatemaTtuka, npodunbHbI ypoBeHb. 40
TPEHUPOBOYHbIX BApUaHTOB Mo HoBon aemosepcun 2023. — M.: Jlermon, MUUHMO, 2023.

CnnCOK UHTEpHeT-pecypcoB

1. «PocobpHan3op» — ouumanbHbiv 10Tbio6-kaHan PepepanbHon cnyxbbl N0 Haa3opy B
cepe 06pa3oBaHMA 1 HAyKK, B KOTOPOM NMy6IMKYHOTCA BUAEOKOHCYNbTaLMmM Mo NOATOTOBKE K
Er3.

2. Teopusa no matematuke B Pokcdopa.YyebHuke, pasznen MatemaTtuka, K HEKOTOPbIM TEMaM
npunaratwTca BUAEO C O6BACHEHUSMN.

3. Cant QenepanbHOro MHCTUTYTa Neaarormyecknx M3MepeHu — OTKpbITbi 6aHK 3aaaHui no
BCEM npeameTam, nemosepcun EIM3 n npasuna 3anonHeHua 6naxHkos B 2023 rogy.

4. Cant Bbopuca TpyuivHa.
5. KOTbtob-KaHanbl ¢ pa3bopom 3agaHui
e KaHan bopuca TpyuinHa;
e Wild Mathing
e «lllkona Mudaropa EMD no marematukey:
o «Martematuk MITY»:
o «lllkonkoeo EM3, OI'3, onumnuagbly.
6. CraTtba «Kak caatb EC3 no MmateMaTtukey.



https://www.youtube.com/user/RosObrNadzor
https://foxford.ru/wiki/matematika
https://fipi.ru/
http://trushinbv.ru/
https://www.youtube.com/user/trushinbv
https://www.youtube.com/c/WildMathing
https://www.youtube.com/channel/UC7Z3j8Cgsa2NnBmKAl7uOuQ
https://www.youtube.com/channel/UCSdmht0kbvfnItRMNcr4qZA
https://www.youtube.com/channel/UCxWeAHyOBQWsw8jZhxWz5iw
https://media.foxford.ru/ege-mathematics/
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