: L\l
1

Iocyaapcrsennoe uKeTnoe odmeotpazopare/Lnoe yupexiaenme

T N Do B PO “ »
mroaa-nurepuar Kypopruoro paiiona Cankr-llerepbypra «OQuuMnuiickui pezepe

197706, Cankxr-lletepdypr, Cecrpopenx, lIpumopexkoe moccee, gjom 356, rea. (812) 437-34-60, 437-34-22, 437-25-35

H
PekoMEHI0BaHO K HCNOIb30Ba- CormnacoBaHo ITpunsto Yr1BepxiaeHo
s 3amecTHTeNb AMpeKTOpa no YBP Ha 3acenanunu Ilegaroruyeckoro JupekTo
Y;]{(u)f ng?m«; .:1“'/ o IBOVIIIN OP coBera e
L OL . oSS
v W Margeera M.B. Ilpotokon Ne 7 or A2 L2273
(24

Padouan nporpamma
(ID 452341)
10 MaTeMaTHKe: ajiredpe u HayalaMm aHaIH3a
At ygamuxest 10 — 11 knaccos
Cpok peanuszauun: 2 roga

ABTOp: YYUTENb BbICIICH Kareropun Mopo3sora O.A.

Cankr — [lerepGypr

2023-25;




MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma o airebpe M HavagaM MaTEeMAaTUYECKOTo aHain3a 0a30BOro ypoBHs miis oOydarommxcs 10 —11 kiaccoB pa3paboraHa Ha OCHOBE
®enepallbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIbLHOTO CTaHAApTa CPEAHETo 001Iero o0pa3oBaHus

» @enepanbpHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparmmy;

* npuka3za Munnpocsemenns Poccun ot 22.03.2021 Ne 115 «O06 yrBepxkaenuu [lopsiaka opraHu3any ¥ OCYIIECTBICHHUs] 00pa30BaTEIbHOM JesATEbHO-
CTH TI0 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM — 00pa30BaTeIbHBIM MTPOrpaMMaM HAa4aJbHOTO OOIIEr0, OCHOBHOTO OOILEro U CPeIHEro o0Iero 0o-
pa3oBaHUY;

* mpukaza Munnpocsemenus: Poccun ot 23.11.2022 Ne 1014 «O6 yrBepxkaenuu enepanbHOi 00pa30BaTeIbHON MPOTrpaMMbl CPEHET0 00IIero oopaso-
Banus» (nanee — ®OIT COO);

* mpukaza Munobpuayku Poccun ot 17.05.2012 Ne 413 «O06 yrBepxkacHuH (eaepaibHOro roCyAapCTBEHHOTO 00pa30oBaTebHOTO CTaHIAPTa CPEIHETO

obuiero oopaszosanusy (nanee — ®I'OC COO);
TpeOOBaHUH K pe3ylbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl (OCHOBHOTO, CPEIHET0) o0mero oopasoBanus ['ocyjapcTBEHHOTO OIOIKET-
HOTO 0011e00pa30BaATENHLHOTO YUPEKACHHUS KOl — HHTepHAT «Onumnuiickuii pesepB» ¢ yuéroM [Ipumepnoii [Iporpammsl ocHoBHOTO 00111ero oOpa3oBa-
HUA 10 anredpe K yueOHuKy Aunrebpa u Havana maremarudeckoro aHaiamsa. 10-11kmaccer: yueOHMK st 00111€00pa30oBaTeIbHBIX OpraHU3aluii: 0a30BbIN U
yray6nennsiit . yposau UI.A.AnumoB, FO.M.Konsarun, M.B. Tkaues,-5-¢ u3a.-M. Anrebpa u Hadana Mmatematuueckoro ananuza M.: Ilpocsemenue, 2018.,c
y4€TOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUI, IPEABABIAEMBIX K MaTEMaTHYECKOMY 00pa30BaHUIO, U TPAIULMI poccuiickoro oopazoBanus. Peanuzanus npo-
rpaMMbl 00€CTIeYUBAET OBJIA/ICHUE KIIOYEBBIMU KOMIETEHIIMSIMH, COCTABISIONIMMHU OCHOBY JJISi CAMOPA3BUTHS U HETIPEPHIBHOTO 00pa3OBaHus, 1I€7I0CTHOCTD
OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHS TMYHOCTH 00YUaIOIIHXCSI.

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTO aHANIN3ay SIBISIETCS OAHUM U3 HanboJiee 3HAYMMBIX B IPOrpaMMe CTapIIel IIKOJIbI, TOCKOIBKY, C OJIHOM CTO-
POHBI, OH 00eCTIeYnBACT MHCTPYMEHTAIIbHYIO 0a3y U M3YYEHHUsS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrod CTOPOHBI, (OPMHPYET JIOTHIECKOe U ad-
CTPaKTHOE MBIIIICHUE YYalluXcs Ha YPOBHE, HEOOXOIUMOM JJIsi OCBOSHHS KypcoB MH(GOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU. B pamkax naH-
HOTO Kypca y4Jallrecs: OBJIa/ICBAlOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HayKH, KOTOpas (GOpMYITHPYET CBOU JIOCTHKEHHS B MaTEeMaTHIECKOH (hopme.

Kypc anreOpbl 1 Hadan MaTeMaTHYEeCKOTO aHallM3a 3aKJIaJbIBa€T OCHOBY JUIsl YCIICITHOTO OBJAJIEHUs 3aKOHAMU (PU3UKU, XUMUHU, OUOJIOTHUH, IOHNU MaHUS
OCHOBHBIX TEHJICHITUH 3KOHOMHUKHU M OOIIECTBEHHOW HU3HU, IMO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX MU(PPOBBIX M KOMITLIOTEPHBIX TEXHOJIOTHSIX, YBE-
PEHHO HCIIONB30BaTh UX B MMOBCEIHEBHOM XU3HU. B TOXe BpeMms oBlasieHne aOCTPAKTHBIMU U JIOTUYECKU CTPOTUMH MaTEeMAaTHUECKUMU KOHCTPYKIIUSAMHU pas3-
BUBACT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTHHHOCTH YTBEP)KIIEHHS, MCIIOJIB30BaTh 0000IIEHNE W KOHKPETU3AIUIo, a0CTparupoBaHue U
aHaJIOTHIO0, GOPMUPYET KPEaTUBHOE U KPUTUUYECKOE MbIIIUIeHHE. B Xo/e u3ydeHus anreOpbl M Hayal MaTEMaTHUECKOTO aHaIK3a B CTapIIel MIKOIe yJalluecs
MOJTYYAIOT HOBBIM OIBIT PENICHHS TPUKIIAIHBIX 337129, CAMOCTOSATEIIBHOTO IMTOCTPOCHHSI MATEMAaTHISCKUX MOJIENICH pealbHBIX CUTYaIlnii U WHTEPIPETAIHH T10-
JYYEHHBIX PEHICHUN, 3HAKOMSTCS ¢ IPUMEPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKEe U B UCKYCCTBE, C BBIIAIOIIMMHUCS MaTeMaT HuYEeCKUMU
OTKPBITUSIMHU B X aBTOPAMH.

Kypc obnagaer 3Ha4UTENTbHBIM BOCIUTATENLHBIM MOTEHIIMAIIOM, KOTOPBIH pealn3yeTcs Kak depe3 ydeOHbId MaTepuall, CocoOCTBYIONMI hopMUpoBa-
HUIO HayYHOTO MHPOBO33PEHHs, TaK U Uepe3 crnenu(puky yaeOHOH NessTeNbHOCTH, TPEOyIomel caMOCTOSTETbHOCTH, aKKyPAaTHOCTH, TIPOIOJKUTEIILHON KOH-
[EHTPAllMi BHUMAHUS ¥ OTBETCTBEHHOCTH 3a TIONyYEHHBIN Pe3yabTarT.

B ocHOBe MeToMKM 00y4eHus anredpe M HadajaaM MaTeMaTHIeCKOTO aHAIH3a JISKUT eI TeTbHOCTHBIN MPHHIIAT 00yJIeHUSI.



CrpykTypa Kypca «Anredpa u Hayaja MaTeMaTHYECKOT0 aHAIM3a» BKIIOYACT CIEIYIOIIME COAEP KAaTEIbHO-METOINYECKUE JIMHUU: «HuCna U BeIYUCIe-
HUsY, «DyHKIUYN U rpadukny», «YpaBHEHUS U HEPaBEHCTBay, «Havana MaTemaTtndeckoro aHainusa», «MHOXeCTBa U JIOTHKay. Bce 0OCHOBHBIE CoiepKaTENbHO-
METOAMYECKHE JIMHUH U3Y4YaloTCs Ha MPOTSHKEHUH JBYX JIET 0OyUeHHs B CTaplIel IIKOJIe, ECTECTBEHHO JOIOJHSAS APYT APYyra U MOCTENEHHO HACHIIAsACh HO-
BbIMU TEMaMU U pazzienamu. JlaHHbIH Kypc SBJISIETCS UHTEPATUBHBIM, IOCKOJIbKY O0BEIMHSET B c€0€ COoepKaHUE HECKOJIbKUX MAaTEMAaTHUYECKUX JUCLUIUINH!
anreOpa, TPUTOHOMETPUS, MAaTEMAaTUYECKHI aHAIIN3, TEOpUsi MHOXecTB U Jip. [1o Mepe Toro kak ydariuecst OBJaIeBaoT BCE OoJiee MIMPOKUM MaTeMaTHIECKUM
anmnapaToM, y HUX I10CJIe10BaTeIbHO (POPMHUPYETCS] U COBEPILIEHCTBYETCS YMEHNE CTPOUTh MATEMAaTUYECKYIO MOJIEIIb PEAIbHOM CUTYallMK, IPUMEHATh 3HAHMS,
IIOJTy4eHHBIE B Kypce «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a, Ul PELICHUS] CaMOCTOSTEIbHO C(hOpMyIMpOBaHHON MaTeMaTUYECKOIl 3a/1auu, a 3aTeM
UHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT.

ConepxaTtenbHO-MeToAnYeCKas JTUHUA «Huchna ¥ BBIYMCICHU» 3aBepiIaeT (OPMUPOBAHNE HABBIKOB MCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE
ObUIO HayaToO B OCHOBHOM mikojie. B crapuieii mkone ocoboe BHUMaHUE yaenseTcss (OPMUPOBAHUIO POYHBIX BBIYMCIMTENbHBIX HaBBIKOB, BKIIOUAIOIINUX B
ce0s1 MCIIONb30BaHME PA3IMYHBIX (POPM 3aMUCH ACUCTBUTEIHHOTO YUCIIA, YMEHHE PALlMOHAIBHO BBIMONHATH JCHCTBUS C HUMH, JeNIaTh TPUKHUIKY, OLICHUBATh
pe3yiabrar. O0yyaromuecs MoJIy4aroT HaBbIKM MPUOIMKEHHBIX BBIYMCICHHUM, BBIOJHEHHs JEHCTBUI C YMCIaMM, 3allMCAHHBIMU B CTaHJApTHOU (dopme, uc-
[10JIb30BAHUS MAaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUH.

Jlunusa «YpaBHEHUS U HEPABEHCTBAY PeaIU3yeTcsl Ha NPOTSHKEHUH BCEro 00y4YeHUs B CTapllel IIKoJIe, HOCKOJIbKY B KaX/10M pazjielie IporpaMMsbl Ipeay-
CMOTPEHO PELIEHHE COOTBETCTBYIOMIUX 3a/1a4. OOydaromuyecs OBJIaJAeBalOT pa3IMuHbIMU METOJIaMU PEIICHUS 1EJIbIX, pallMOHAIbHBIX, UPPALMOHATIBHBIX, T10-
Ka3aTeJIbHBIX, JIOrapu(pMUYECKUX U TPUTOHOMETPUUYECKHX YPAaBHEHMI, HEPABEHCTB U UX cucTeM. llonyuyeHHble yMEHUS UCHOIb3YIOTCS MPU MCCIEIOBAHUU
(GYHKIMH C MOMOIIBIO MMPOU3BOJIHOM, PEIICHUN NMPUKJIAIHBIX 33/1a4 U 3a7a4 Ha HAXOXKJICHHE HanOONbIINX W HAMMEHBIINX 3HaueHWi (yHkumu. JlaHHas co-
Jiep KaTeNbHas JIMHUS BKIIOYaeT B ce0sl Takke GOpMUPOBAHUE YMEHUH BBIIOIHATH Pacd€Thl 110 opMysaM, IpeoOpa3oBaHus LebIX, pallMOHAIBHBIX, UppaLlH-
OHAJBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHHM, a TAK)KE BBIPAKCHUH, COAEPIKAIMX CTETIEHH | Jorapumel. biaronaps n3ydeHuio anreOpandeckoro MaTepu-
ajla MPOUCXO/IUT JalibHeIlee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIIEHUS ydalluxcs, GOpMUPYIOTCS HAaBBIKM J€AYKTUBHBIX PACCyXAECHUH, pa-
00ThI ¢ CUMBOJIbHBIMU (hOpMaMHU, MPECTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJE PAaBEHCTB U HEpaBEeHCTB. Anredpa npeiaraeTr 3¢ ¢ eKTUBHbIE HH-
CTPYMEHTBHI AJIs1 PEIIEHUS IPAKTUUECKUX U €CTECTBEHHO-HAYUYHBIX 3aJa4, HarJsAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sA3bIKa HAyKH.

CopepxarenbHo-MeToAnYecKas TUHUSA «DYyHKIUU U rpaUKU» TECHO MEPEIIeTaeTCs ¢ IPYTUMH JIMHUSIMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aET
MIOCJIEI0BATEIbHOCTh U3YUeHUsl MaTepuaia. M3yueHnune creneHHoM, noka3aTeabHOH, Jorapu(pMUIeckoi 1 TPUrOHOMETPUYECKUX (DYHKIIMMA, UX CBOWCTB U Ipa-
($uUKOB, UCIIOJIb30BAHNE (PYHKIIMN AJIs1 pelIeHUs 3a7a4d U3 JPYTuX y4eOHBIX NMPEAMETOB U pealbHON JKU3HHU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAIIU30M,
TaK U C pellieHueM ypaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM Gosbiioe BHUMaHKE yrensercss GOpMUPOBAHUIO YMEHUS BbIpakaTh (POPMYIIaMU 3aBUCUMOCTH MEXIY
pPa3IUYHBIMU BEIMYMHAMM, MCCIIEA0BATh NOJyYeHHbIe QYHKIMH, CTPOUTh UX rpa@uku. Marepuan 3Toil conepikareabHON JIMHUM HalleJIeH Ha Pa3BUTHE yMe-
HUI U HaBBIKOB, MO3BOJIAIOLINX BBIPAXKATh 3aBUCUMOCTH MEX]ly BEIMYMHAMHU B PA3IMYHON (hopMe: aHAIUTHYECKOH, Tpaduueckoit u cioBecHOM. Ero uzyue-
HUE CIIOCOOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIJIEHHUS, CTIOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AINH, UCIIOJIB30BaHUIO aHAIOTHA.

CopepxarenpHas 1nuHus «Havana MmaTeMaTnueckoro aHajan3a» MO3BOJSET CYIIECTBEHHO PacIIMPUTh KPYr KaKk MaTeMaTHYECKHUX, TaK M MPHUKJIAIHBIX 3a-
J1ad, TOCTYMHBIX 00y4aroImUMCs, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh MCCIIE0BATh U CTPOUTH TpaduKu (PYHKIHM, ONpeneisTh UX HauOoIblINe U HAaMEHb-
IIM€ 3HaYEeHUs1, BEIYUCIATH TUIOMAAN GUryp 1 0ObEMBI T, HAXOAUTh CKOPOCTH U YCKOPEHUs mpolieccoB. /laHHas conepkaTenbHast TUHUS OTKPBHIBAET HOBBIE
BO3MO>KHOCTH IOCTPOEHHUS MAaTeMaTHYECKUX MOJeNel pealbHbIX CUTYyallMi, HaXOKJIEHUS] HAWIY4IlIero pelleHus B MPUKIAJHBIX, B TOM YHCIE COLHMaIbHO-
SKOHOMHYECKHUX, 3a]]a4ax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOI0 aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-IOTHUECKOTO U KpeaTHB-
HOT'O MBILUICHUS, (JOPMUPOBAHUIO YMEHUH pacrlo3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U uckyccrBe. OOydaromuecs: y3HaoT O BblJa-
IOLUXCA pe3yJIbTaTax, IOJYyYEHHBIX B XO/I€ Pa3BUTUS MAaTEMATUKH KaK HAyKH, U UX aBTOpPax.



CopepxarenbHO-MeTOIUYECKasl JIMHUSA «MHOXeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIEHA IJIEMEHTAM TEOPHH MHOXECTB. TEOpPETHKO-MHOKECTBEHHBIC
NPeJICTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJILHOW MAaTEMAaTHKH M MPEIIaraloT Hanbojee YHUBEPCAIBHBIN S3bIK, O0BETUHSIOIINN BCE pa3/ielibl MAaTEMaTHKH
u eé HpI/IHO)KeHI/If/’I, OHHU CBA3BIBAIOT PA3HBIC MATCMATUYCCKUC JUCHUIIIIMHBI B CAUHOC LICIIOC. HOI—)TOMy Ba’XXHO OaTb BO3MOXKXHOCTHb HIKOJIbHUKY ITIOHUMATh TCO-
PETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTEeMaTHKHU M UCIIOJIb30BATh €T0 ISl BRIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayalia MaTeMAaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKK€ OCHOBBI MaTEMaTUYECKOTO MOJICIMPOBAHUS, KOTOPBIE MPU3BAaHBI chop-
MHUPOBATh HaBBIKU TIOCTPOCHUSI MOJICIICH pEaIbHbIX CUTYaIUi, UCCICIOBAHMS dTUX MOJEJCH C MOMOIIBIO ariapara ajureOpbl 1 MaTeMaTHIeCKOro aHaIn3a U
HHTCPIPCTALNHN ITOJTYUCHHBIX PE3YJIbTATOB. Takue 3alaHus BIIJICTCHBI B Ka)KI[BIﬁ M3 pa3aciioB IpOorpaMMebl, IOCKOJIBKY BECh MAaTCpHral Kypca U POKO UCIIOJIb-
3yeTcs U PEIICHUs IPUKITATHBIX 3a1a4. [Ipu pemeHnn peaabHbIX MPAKTHUECKUX 33/1a4 yJyalluecs pa3BUBAIOT HAOIIOAaTeIbHOCTh, YMEHUE HAXO/UTh 3aK0-
HOMEPHOCTH, a0CTParupoBaThCsl, HCIIOIH30BATh aHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh MpodiemMy. JlesTenbHOCTh 0 POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJIHBIX 33/1a4 OPTraHU3YeTCs B TIPOIlecce U3YyYCHHS BCEX TEM Kypca «Ajredpa v Havaia MaTeMaTHYeCKOTO aHAIN3ay.

@opmbl yueTa padoyeii mporpaMMbl BOCTIUTAHUS:

UTPOBBIC TEXHOJIOTUU , Oecella, KOHKYPChI, BAKTOPUHA. JUCIYT, KPYTJIBIH CTOIL.

MECTO KYPCA B YYEBHOM IIJIAHE

B yueOHOM M1aHe Ha M3y4YEHHE Kypca aareOphl M Havyal MaTeMaTHYeCKOTO aHaIu3a Ha 0a30BOM ypOBHE OTBOJMTCs 2 yaca B Heenro B 10 kimacce u 3 daca
B Hezenmo B 11 kimacce, Beero 3a qBa roga ooydenwus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucna v BbIYMCICHUSA

Panmonanbhele yncna. OOBIKHOBEHHbIE M JECSTUYHbBIE JIPOOM, MPOLEHThI, OECKOHEUHbIe INepuoandeckue ApoOu. Apudmernyeckue omnepanuu ¢
panroHaTbHBIMU YHCIAMH, IPEOOpa30BaHUs YHUCIOBBIX BhipakeHui. [Ipumenenne npobe 1 MpoIeHTOB A peIleHHs MPUKIAIHbIX 33/1a4 U3 Pa3Ind-
HBIX OTpaciieid 3HaHUIN U peaIbHOM )KU3HM.

JlelicTBUTENbHBIE YKcIa. PanoHanbHble W WppalMOHAIBHBIE YHCTa. ApH(QMETHYECKHE ONEpalud ¢ ACHCTBUTENBbHBIMU YnciaMu. [IpubmmkEéHHbIe
BBIUHCJICHMS], TPaBUJIa OKPYIJICHUS, IIPUKKUJIKA U OLICHKA Pe3yJIbTaTa BbIUYMCICHUN.

Crenens ¢ 1ienbIM niokazateneM. CtangaptHas (opma 3anucH IeHCTBUTEIBHOTO Yuciia. Mcronp30BaHue OIXOIAIICH (OPMBI 3aIHCH JISHCTBUTEIIb HBIX
qucesl A1 PeLIEHUS IPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS 1aHHBIX.

Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. J{edcTBus ¢ apuMETHIECKUMU KOPHIMH HATYPaIbHON CTEIEHH.

CuHyC, KOCUHYC U TaHT'€HC YHACIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOIO apryMEHTa.

YpaBHeHus1 1 HepaBeHCTBA

ToxnecTBa u TOXKJIECTBEHHbIE TPe0Opa3oBaHusl.

[IpeoOpa3oBanre TPUTOHOMETPUUYECKUX BbIpaskeHUN. OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBL.

VYpaBHeHME, KOPEHb ypaBHEHUs. HepaBeHCTBO, penieHre HepaBeHcTBa. MeTo 1 MHTEpBaoB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUN 1 HEPABEHCTB.

Pemenne TpuroHOMeTpUYECKUX YPaBHEHHM.

[TpuMeHeHMe ypaBHEHUH 1 HEPABEHCTB K PEIIEHUI0 MaTeMaTUYeCKHX 3a/1a4 U 3ajjad U3 pa3IMuHbIX 00JacTell HayKu U peajabHOM KU3HU.

DOyHKIUH U TPa@UKH

Oynk1us, cnocoOsl 3aganus GyHkuuu. I'paduk Gpynkuun. BzaumHo oOpaTHble GyHKINH.

OO6mnacTh ornpenenaeHuss © MHOKeCTBO 3HaueHui pynkunu. Hynu ynkuuun. [IpomexyTku 3HakonoctosHeTBa. YETHBIE M HEUETHBIE (QYHKIUH.
CrenenHas GyHKLUS C HATYPaJbHBIM M LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0i CTENEeHH.

Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIEIEHNE TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMeHTa.

Havyana maTreMaTH4eCKOro aHajamu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS MTOCIIEI0BATEIbHOCTENH. MOHOTOHHBIE NTOCIIEA0BATEIHHOCTH.

Apudmernueckas ¥ reoMeTpuyeckas mporpeccuu. beckoneuno yoObIBaromias reomerpuueckas nporpeccusi. Cymma 0eCKOHEUHO yObIBaroIiei reomer-
puueckoit mporpeccuu. @opMyiia CI0XHBIX MPOLIEHTOB. Vcronb30BaHKe MPOrpeccuu AJisl peleHus pealbHbIX 33/1a4 MPUKIAAHOTO XapaKkTepa.
MHoxecTBa M JTI0THKA

MHoXxecTBO, onepanuy HaJx MHOXecTBaMH. Jlmarpammel Oinepa—Benna. IIpuMmeHeHHE TEOpEeTHKO-MHOKECTBEHHOTO amnmapara i OINHCAHMS
peabHBIX MPOIIECCOB U SBJICHUMN, IPH PEIICHUH 33]a4 U3 APYTHX YUEOHBIX TPEIMETOB.



Omnpenenenne, Teopema, CIeICTBUE, I0KAa3aTeIbCTBO.
11 KJIACC

Yucia U BBIYHCICHUSA

Hatypanbsble u nensie uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCE.

Crenens ¢ panMoHaIbHBIM ITOKa3areneM. CBONCTBA CTEIICHHU.

Jlorapudm uyucna. [lecaTnynbie U HATypaJIbHBIE JOTapU(MBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BBIpAKEHHU, COACPIKAIINX JIOTAPU(MBIL.

IIpeoOpa3oBanue BbIpAXKEHUH, COACPIKALIMX CTEIIEHH C PAllMOHAIBHBIM [TOKA3aTEIEM.

[Iprmepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA.

Cucrempl TMHEVHBIX YpaBHEHUH. PellleHne NpuKiIagHbIX 3a1a4 C IIOMOILBIO CUCTEMBI TMHEWHBIX YPABHEHU.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHHUIO MaTEMaTUUECKUX 3a]1a4 U 3a/1a4 U3 Pa3JInYHbIX 00JIacTel HAyKU U peaJlbHOM KU3HH.
DOyHKIUH U TPa@UKH

Oynkius. [lepuoanyeckue ¢yHkimuu. IIpomexyTkn MOHOTOHHOCTH (pyHKIMHM. MakcuMmymbl 1 MUHUMYMBI QyHKIMH. HaunOosnpiiee 1 HauMeHblIee
3HaYeHue PYHKIHNU Ha IPOMEKYTKE.

Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaUKH.

[TokazarenbHas u gorapudmuyeckas GyHKIUU, X CBOMCTBA U TpapUKHU.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelleHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB QyHKIMHA JUIsl MCCIEAOBAaHUS MPOLIECCOB M 3aBUCUMOCTEN, KOTOPhIE BOSHUKAIOT MPU PEIICHUH 3aJad U3 APYTrUX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HH.

Havyana maTeMaTH4eckoro anajimusa

HenpepsiBable pyHKIIMN. MeTOA HHTEPBAIOB /s pEIlIEHHUs] HEPABEHCTB.

[IpousBonnas ¢pynkiuu. ['eomerprueckuii U GpU3NUECKUN CMBICT POU3BOIHOM.

[TpouzBoHbIE ANIeMeHTapHBIX QyHKIUN. DOpMYITBI HAXOXKAESHUS POU3BOAHON CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpumeHeHne NMpoU3BOIHON K HCCIeNOBaHUIO (PYHKUIMH Ha MOHOTOHHOCTh M 3KcTpeMyMbl. HaxoxneHue HauOOJIbIIEro M HAaUMEHBIIEro 3HAYEHUS
(byHKIIMU Ha OTpE3Ke.

[IpumeHeHre NpPOM3BOJHON AJIi HAXOXKJIEHUS HAMIY4IIEro pelleHUs B MPUKIATHBIX 3a/Jayax, AJs OIpeieseHHs CKOPOCTH Mpollecca, 3aJaHHOIo
bopmyoit unu rpaduxom.

[lepBoobOpaznas. Tabmauma nepBooOpasHbIX.

WuTterpai, ero reoMeTpudeckuii U pusndeckuil cMpici. Beruncienne unrerpana no ¢popmyne Herorona—Jlelioauna.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yyeOHoro npeamera «MaremaTuka» JODKHO 00ecrieunBaTh JOCTHKEHHE Ha YPOBHE CpPEeTHET0 OOIIero 00pa3oBaHMs CIEAYIONIMX JTHYHOCT-
HBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl yueOHOro mpeamera «MaTeMaTHKa» XapaKTepU3yroTCs:

I'parxnanckoe BOCIIUTaHHUE:

C(OPMHUPOBAHHOCTBIO IPAXKAAHCKON MO3ULUHU 00YYarOIIErocsi Kak akKTUBHOIO M OTBETCTBEHHOI'O WIEHa POCCHMCKOro oOliecTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPaKIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHUEM B3aMMO/IEHCTBOBATh C COLIMATIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMH U Ha3HAUYCHHEM.

[TaTpuoTnueckoe BoCUTaHUE:

C(OPMHUPOBAHHOCTBIO POCCUHCKON TpakJaHCKOM HMIEHTUYHOCTH, YB)KEHHUS K IPOILJIOMY U HACTOAIIEMY POCCHMCKONM MaTeMaTUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHHSIM POCCHUMCKHMX MaTEMaTHUKOB M POCCUMCKONW MaTEeMaTHYeCKOM IIKOJbI, K MCHOJb30BAHMIO 3TUX JIOCTHIKEHUH B APYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAaHMEM [TYXOBHBIX LIEHHOCTEH POCCHHCKOro Hapoja; c(hOpMUPOBAHHOCTbIO HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEJICHMS, CBSI3aHHOTO C
MIPaKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HayKU U I€ATEIbHOCTBIO0 YUEHOT0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOCHHE YCTOWYMBOTO Oy IyIIEro.
DcTeTndecKkoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MUPY, BKIIOUasi 3CTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCyKI€HU; BOCIPUUMY U-
BOCTBIO K MAaTEMaTHUECKUM aCIIEKTaM Pa3JINYHbIX BUIOB UCKYCCTBA.

@u3nyecKoe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTHIO YMEHHs IPUMEHATh MaTEMAaTHUYECKHUE 3HAHUs B MHTEpecax 3/I0pOBOT0 U 6e30macHoro odpasa >KM3HM, OTBETCTBEHHOT'O OTHOIIIE-
HUS K CBOEMY 3/I0pOBbIO (3/I0pOBO€ NMUTaHHE, COAJaHCUPOBAHHBIA PEXUM 3aHATHH U OTAbIXa, peryispHas (pusndeckas akTUBHOCTH); (pU3MUECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON AESITEIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYJIOJIOOMS; MHTEPECOM K pas3iuuHbIM chepaM NpodhecCHOHAIBHONW NeSTeNbHOCTH, CBS3aHHBIM C
MaTeMaTHUKOM M €€ MPWIOKEHUSIMH, YMEHHEM COBepLIaThb OCO3HAaHHBIM BbIOOp Oyaymiei mpodeccuu U pean30BbIBaTh COOCTBEHHBIE KH3HEHHbBIE
IUTaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHHIO M CaMOOOpa30BAHUIO Ha TMPOTSIKEHWU BCEM XU3HU; TOTOBHOCTBHIO K
aKTUBHOMY Y4YacCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MAaTEeMaTUYE€CKOW HAIIPaBIEHHOCTH.

DKOJIOrM4eCcKOe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTHIO IKOJIOTUUECKOI KYJIbTYpbl, TOHUMaHUEM BIUSHHS COLIMAIbHO-3KOHOMHUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMATIb-
HOW Cpefbl, OCO3HAaHUEM TJI00AIBHOTO XapakTepa 3KOJIOTMYECKHX MpoOieM; OpHEHTAaIeld Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWM Ui PEICHU S
3aJa4 B 00JIACTH OKPY>KAIOLIEH Cpe/ibl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUI [T OKPYKAIOLIEH CPebl.

IleHHOCTH HAy4YHOTO ITO3HAHMUS:



c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M OOIECTBEHHOW NPAKTHKH, MOHMMAaHHEM
MaTEMATHYECKONH HAayKu KakK CQepbl YeIOBEYCCKOW ACSITENBLHOCTH, JTANoOB €€ pa3BUTHUS M 3HAYUMOCTU JJIS PA3BUTUS IMBWIM3AINMU, OBJIAJICHHEM
S3BIKOM MaTEeMAaTHUKH U MaTeMaTU4YEeCKOW KyJIbTYpOH Kak CpPEeJCTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO
NEeSATEeIbHOCTh MHANBUAYAJIBLHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHMSI IPOrpaMMbl yueOHOro npeamera «MareMaTHKa» XapaKTepU3yl0TCs OBJIaJICHUEM YHUBEPCAJIbHBIMY IO3HABA-
TeJIbHBIMHM JICHICTBUSMH, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU JE€HCTBUSMH, YHUBEPCAIBHBIMU PETYJISITUBHBIMU ACHCTBUSAMM.

1) YauBepcanbpHble MO3HABaTeIbHbIE EHCTBUS, 00ecieunBaoT (OpMUpPOBaHKUE 0a30BBIX KOTHUTUBHBIX MPOLECCOB 00YyUJaONINXCs (OCBOSHHE METOIOB
MIO3HAHUS OKPYKAIOIIEro MUpa; IPUMEHEHUE JIOTHUECKUX, UCCIIEI0BATEIbCKUX ONepaluii, yMeHui paboTats ¢ uHGopMaruei).

basoBble ornueckue AencTBUS:

J BBISIBJISATh U XapaKTE€PHU30BaTh CYIIECTBEHHbIC IPU3HAKY MaTEMAaTUYECKUX OOBEKTOB, MOHATUN, OTHOIICHUNA MEX1y HOHATHAMU; (GOPMYIUPOBATH
OIpeJIeJIeHUs TTOHATUIN; YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(PHUKAILMKU, OCHOBAHUS JUIsl 000OIIEHUsI U CPAaBHEHUS, KPUTEPUH ITPOBOIUMOIO
aHaIM3a;

J BOCIIPUHUMATh, (POPMYyIUpPOBATh U MPe0oOPa30BbIBATE CYXK/IEHUS: YTBEPAUTEIbHbBIC U OTPULIATENIbHbIC, €IUHUYHBIC, YACTHBIE U O0IIUE; YCIOBHBIE,
J BBISIBJIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpeuMs B (hakTax, JNAaHHBIX, HAOIIOJEHUAX M YTBEPXKICHMSX; IpelaraTb
KpUTEPUH IS BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEYUN;

o JIeJIaTh BBIBOJBI C UCIIOJIb30BAHNUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3AKIIOUEHH 110 aHAJIOTUH;

o MIPOBOJIUTh CaMOCTOSITEJIBHO JOKa3aTeNbCTBA MaTeMaTHMYECKUX YTBEP)KICHMH (IpsMble W OT IMPOTHUBHOIO), BBICTpaMBAaTh apryMEHTAlMIO,
MPUBOANUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

o BbIOMpaTh crioco0 pelieHus: yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS, BBIOMpPATh Haubos1ee MoAXoAAIuil ¢ y4€TOM caMOoCTO-

ATEIHHO BBIICJIEHHBIX KPUTEPHUEB).
ba3zoBeie nccienoBaTeNnbCKUE JEHCTBUS:

. HCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUNM MHCTPYMEHT MO3HAHUS;, (OPMYIUPOBATh BONPOCH], (PUKCUPYIOIIKME MPOTHUBOpPEUHE, podiieMy,
YCTaHaBJIMBATHG HCKOMOC U JJaHHOC, (bOpMI/IpOBaTI) THUIIOTE3Y, aprYMEHTUPOBATH CBOIO ITO3HUIIUIO, MHCHUC,

o MIPOBOANTH CAaMOCTOSITENILHO CIUIAHWPOBAHHBIN HKCIIEPUMEHT, HCCIEIOBAaHUE IO YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa,
SIBIIGHUSI, TIPOIIECCA, BBISBJICHHUIO 3aBUCUMOCTEH MEXTy 0ObEKTaMH, SBIICHUSIMU, MPOIIECCAMU;

J CaMOCTOSITENTLHO (hOPMYITUPOBATH OOOOIICHHSI M BBIBOJBI IO pe3yibTaTaM IMPOBEAEHHOTO HAOJIOJICHUS, UCCIICAOBAHUS, OIICHUBATH JOCTOBEP-
HOCTb TMOJIYY€HHBIX PE3yIbTaTOB, BEIBOJIOB M 000OIIECHNUI;

° IMPOTrHO3UPOBATH BO3ZMOXKHOC Pa3BUTUC ITPOLECCA, a TAKKE BEIABUT'ATHb IMPEAIIOJIOKEHUA O €TI0 Pa3BUTUN B HOBBIX YCIIOBHAX.

Pabota ¢ nuadopmanmeii:

o BBISBJIATH 1e(DUINTH HH(OOPMALIUU, JTAHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOMIPOC U JIJIS pEIIeHHs 3a/1a4H;

o BbIOMpPATh UHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIOB, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATh HH(OPMAIIMIO PA3THIHBIX
BUJIOB ¥ (JOPM IIPECTABICHHUS;

. CTPYKTYpUPOBaTh HH()OPMAIIHIO, TPEICTABIATH €€ B pa3IMUHBIX (POpMax, WILTIOCTPUPOBATH IPpaUIeCKH;



° OLIEHUBATh HAJAEKHOCTh HH(POPMAIIMH IO CAMOCTOATEIILHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.
2) YHuBepcaabHble KOMMYHHKATHBHBIE JIEHCTBHUS, 00eCIICUnBAIOT CHOPMUPOBAHHOCTH COLMAIBHBIX HABBIKOB 00YYarOIIUXCS.
OO1enue:

L4 BOCIIPHUHUMATb U (bOpMyanOBaTB CYXKIACHUA B COOTBETCTBHUU C YCIOBUAMHU U LECIAMUA O6H_[CHI/IH; SICHO, TOYHO, I'PaMOTHO BbIpa’XaTb CBOIO TOYKY
3pC€HHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, aBAaTh MMOACHCHUA 110 XOAY pCHICHUSA 3a/la4, KOMMCHTUPOBATH HOJIy‘-IGHHBIfI pE3yibTaT,
L4 B X0J€ 06CY)KI[€HI/IH 3aaaBaTb BOIIPOCHI 110 CYHICCTBY O6CY)KI[3€MOI>1 TCMBI, HpO6J’IeMH, pemaeMoﬁ 3aJa4u, BbICKa3bIBaThb UJACH, HALICJICHHBIC Ha

MOUCK PELICHUS; CONOCTABIATH CBOM CYXACHHS C CYKICHUSAMH JPYTMX YYaCTHHKOB JHajora, oOHapyXXHWBaTh Pa3iM4yle M CXOACTBO IMO3MLMIL;, B
KOPPEKTHOH Gopme (HopMyIHpOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

J NPEACTAaBIATh PE3YNbTAThl PEUICHUS 3aJadd, SKCIIEPUMEHTA, HCCICIOBAHUS, MPOEKTA; CaAMOCTOSTEIBHO BBIOMpaTh ()OpMAT BBICTYIUICHUS C
y4E€TOM 337124 IPE3EHTALUH U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHUYECTBO:

J MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOW U MHIMBHYAIbHON paOOThI IPH PEIICHUU YYE€OHBIX 331a4; IPUHUMATH 1IeJIb COBMECTHOM
JEATeNLHOCTH, IUIAHUPOBATh OPTaHHM3alMI0 COBMECTHOW pabOThI, pacrpenensTh BUABI padoT, JOTroBapuBaThCs, OOCYXIaTh HPOLECC M PE3yJbTar
paboThI; 06001maTh MHEHHUS HECKOJIBKUX JTFO/ICH;

J y4acTBOBaTh B TPYMIIOBBIX (popMax padoTsl (00CykIeHHs, OOMEH MHEHHUIl, «MO3TOBBIC IITYPMBI» M WHBIC); BBINOJIHATH CBOI YacTh pabOTHI U
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTUMH WIEHAMH KOMaH[bl; OLIEHMBATh Ka4eCTBO CBOETO BKJIaJga B OOIIMI MPOIYKT MO KPUTEPHIM, CPOPMYITUPO-
BaHHBIM YYaCTHUKAMH B3aHMMO/ICHCTBHSL.

3) YHuBepcaibHbIe peryaaTHBHbIE JIeHCTBH, 00eceunBaoT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK M YKU3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranuzanus:

COCTaBJIATH IUIaH, AJITOPUTM PELIEHU 3a/1a4l, BEIOUPATh CIOCO0 PELIeHUs ¢ YYETOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeH-
TUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH C YIETOM HOBOM HH(pOpMAIINH.

CaMOKOHTpOJIB:

J BJIaJICTh HABBIKAMH [TO3HABATEIHHON pedIeKCHN KaKk OCO3HAHUS COBEPIIAEMBIX JCHCTBUI U MBICIHTEIBHBIX IIPOIECCOB, UX PE3YIbTATOB; BIAJECTh
crioco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIECCa U pe3ysibTaTa PelIeHHs MaTeMaTHIeCKOH 3a/1auu;

J NPEIBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPH PEILIEHUH 3a]1a4l, BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX 00OCTOSATENb-
CTB, JJAHHBIX, HAJCHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

J OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa IENIM W YCIOBUSAM, OOBSICHATh NMPUYHHBI JOCTHKCHUS WIH HEIOCTHIKCHHUS PE3yIbTaTOB JEATEILHOCTH,
HaXO/UTh OMIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBocHue yqeGHoro Kypca «Aﬂre6pa U Haydajla MAaTEMATHUYCCKOIO aHAJIM3a» Ha YPOBHC CPCIAHECTO O6H_ICPO O6p8.30BaHI/I$I JOJIXKHO obecneunBaTh
AOCTHXKCHUC CICAYIOIMHUX NPEAMETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB!

10 KJTACC



Yucna v BbIYMCICHUA
OnepupoBaTh NOHATUSAMU: PAllMOHATIBHOE U JEHCTBUTENILHOE YHUCII0, OOBIKHOBEHHAS U JECATUYHAs 1PO0b, IPOLICHTHI.
BrimonuaTe apupmMeTHyecKre ornepamnun ¢ paliioHaIbHBIMU U JCHCTBUTEIBHBIMU YUCIIAMH.
BbinonHATe npubamkEHHbIE BBIYUCICHUS, UCIIOIB3YsI TPaBUJIa OKPYIJICHHS, eJaTh IPUKKUJIKY U OLIEHKY pe3yJIbTaTa BIYMCICHHUMN.
OnepupoBarh MOHATHUAMHU: CTENEHb C IENBIM IOKa3aTeNleM; CTaHAapTHas (GopMa 3amucu ACUCTBUTEIBHOIO YHCIA, KOPEHb HATYpalbHOH CTENEHH;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aIIMCH JEHCTBUTENBHBIX YUCEN JUIsl PELLICHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX.
OnepupoBarh MOHATUAMHU: CHHYC, KOCUHYC U TAaHT€HC IPOM3BOJIBHOIO YIJIa; HCIIOJIB30BaTh 3alMCh IPOM3BOJILHOTO YIiia uepe3 o0paTHbIe TPUTOHOMET-
puyeckue GpyHKIUH.
YpaBHeHus1 M HepaBeHCTBa
OnepupoBatrh MOHATUSAMU: TOXKJIECTBO, yPaBHEHUE, HEPABEHCTBO; LI€JI0€, PallMOHATILHOE, UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETpHYE-
CKOE YpaBHEHME;
BeinonuaTe npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUM U PElIaTh TPUTOHOMETPUYECKHUE YPABHEHUS.
BoimonHATe npeoOpa3zoBaHus LENbIX, PAMOHATIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U pelIaThb OCHOBHbBIE THUIIBI LIEJIBIX, PAL{MOHAIBHBIX U UPPALIUO-
HaJIbHBIX YPaBHEHUI U HEPaBEHCTB.
[TpuMeHsTh ypaBHEHHS 1 HEPABEHCTBA JIJIS PEIICHUS] MAaTEMAaTUYECKHX 33/1a4 U 3a71a4 M3 Pa3IMuHbIX 00JacTell HAYKH U peallbHOW KHU3HH.
MogenupoBaTh peanbHble CUTYallud Ha s3bIKE anreOpbl, COCTABIIATh BIPAXKEHUS, YPaBHEHUs, HEPABEHCTBA I10 YCJIOBHIO 3aJ[ayM, UCCIIEeI0BaTh MOCTPO-
€HHbIE MOJIEJIH C UCIIOJIB30BaHUEM amrapaTa anreOphl.
DyHKUMH U TPaPUKHU
OnepupoBarh MOHATUAMU: (QYHKIHS, CHOCOOBI 3afaHusl (YHKIMH, 00JacCTb ONpPENENeHMs] U MHOXECTBO 3HAYEHUH (QYHKIMH, rpaduk QyHKIMH,
B3aMMHO OOpaTHbIE (PYHKIIHH.
OnepupoBath NOHATHAMU: YETHOCTh U HEUETHOCTh (DYHKIIUU, HYJIU (QYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA.
Hcnonb3oBatek rpapuku GyHKIMHA 111 pelIeHns: ypaBHEHUH.
Crtpouth U YuTaTh rpauKy TMHEWHON QYHKIIMU, KBaAPAaTUYHOW (PYHKIIMHU, CTEIEHHON (PYHKIINHU C IIEJIBIM [T0Ka3aTeJeM.
Hcnonb3oBate rpaduku GyHKUUN A UCCIEIOBaHUS MPOLECCOB U 3aBUCHMMOCTEH MpPU pEIIeHUM 3a]ad U3 JIPYTuX Y4eOHBIX MPEIMETOB U peabHOM
KHU3HU; BbIpaxaTh (OpMyIaMH 3aBUCUMOCTH MEX/y BEIMUMHAMH.
Havyana maTreMaTH4eCKOro aHaJmu3a
OnepupoBath MOHATHAMHU: ITOCIEI0BATENbHOCTD, apupMeTUYECKasi U TeOMEeTpruYecKasi MPOTrPECCHH.
OnepupoBaTh NOHATUSAMH: OECKOHEUHO YObIBaroIlasi FeoMeTpuyecKast Iporpeccus, Ccymma 0ECKOHEYHO YObIBAIOIIEH reOMEeTPUUECKOi MPOrpeccuy.
3a/aBaTh MOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.
Hcnonp30BaTh CBOICTBA NOCIEN0BATEIBLHOCTEN U POTPECCUIM ISl PEIIEHUS PEATIbHBIX 3a]a4 IPUKIIAJHOTO XapaKTepa.
MHoxkecTBa M JTIOTHKA
OnepupoBarh NOHATHAMH: MHOXECTBO, ONI€palM HaJl MHOXECTBaMHU.
Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar IJis ONMCAaHUS PEaJbHBIX MPOLIECCOB M SBJICHUN, NMPU pPEUIeHUM 3aJad U3 JPYTUX Y4eOHbIX
IIPEIMETOB.
OnepupoBaTh NOHATUSAMU: ONpEAEICHNE, TEOPEMA, CIIEACTBUE, 10KA3aTEIbCTBO.
11 KJIACC
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Yuciia 1 BbIYMCTICHUS

OnepupoBaTh NOHATUSAMU: HATypaJIbHOE, 11€JI0€ YUCIIO; UCII0JIB30BaTh IPU3HAKU JEIMMOCTH LIETIBIX YUCEN, PA3JI0KEHUE YHCIIa Ha POCThIE MHOKUTENIN
JUI PEILEeHUs 3aau.

OnepupoBatrh MOHATHEM: CTENIEHD C PALlUOHATILHBIM IIOKA3aTENIEM.

OnepupoBaTh NOHATUAMMU: JIOrapu(pM UUCIIA, TECITUYHBIE U HATYpalbHbIC JIOTapU(MBI.

YpaBHeHusi 1 HepaBeHCTBA

IIpuMeHnsaTh CBOMCTBA CTENEHM AJI NMPEoOpa3oBaHMs BBIPAKEHUI; ONEpHpPOBATh MOHATHSAMMU: IOKA3aTeNbHOE ypaBHEHHE M HEPAaBEHCTBO; peEIlaTh
OCHOBHBIE TUIIBI [10KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeinonuaATe npeoOpa3oBaHus BEIPAKEHUH, COJEPIKALINX JTOrapu(pMbl; ONEpUPOBATh MOHATUAMU: JIOrapu(PMUUIECKOe YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JIOTAPHU(PMUIECKUX YPaBHEHUH U HEPABEHCTB.

Haxoauts perieHns NpocTenIuxX TPUTOHOMETPUYECKMX HEPABEHCTB.

OnepupoBaTh NOHITUAMHU: CUCTEMA JINHEWHBIX YPAaBHEHUN U €€ pELleHHUE; UCII0JIb30BAaTh CUCTEMY JIMHEMHBIX ypaBHEHUH JUIsl PELIEHUs IPAKTUYECKUX
3az1ad.

Haxonuts pemienust IpoCTEUINX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

MogenupoBaTh peaibHble CUTyallul Ha SI3bIKe aJIreOpbl, COCTABIIATh BBIPAXKEHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3a7ayd, UCCIIE/10-
BaTh IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM arapara ajreopsl.

DYyHKUMH U TPaPUKU

OnepupoBarh NOHATHAMU: NEepUOINYECKas PYHKIMS, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIMM, TOUKH SKCTpeMyMa (yHKIIMH, HauOoJjblllee U HAUMEHb-
11ee 3HaueHUs! QYHKIUU Ha IPOMEXKYTKE; UCIOJIb30BaTh UX JIJIsl UCCIIEOBAaHUS (PYHKIIUH, 3aJJaHHOM rpauKoMm.

OnepupoBaTh MOHATHAMH: Tpa@UKd TOKa3aTENbHOH, Jorapu(MuuecKkoil M TPUTOHOMETPUUYECKHUX (QYHKIMHA; HM300paxaTb MX Ha KOOPIMHATHOU
IUIOCKOCTH Y UCIIOJIB30BATh ISl PEILICHUS] yPaBHEHUIN U HEPABEHCTB.

N3o0paxaTh HA KOOPAUHATHOM MIOCKOCTH TpaUKU JMHEHHBIX YPAaBHEHUH U UCTIOIB30BaTh UX IS PEIICHUSI CUCTEMBbI INHEWHBIX YPaBHEHUM.
Hcnonb3oBathk rpapuky QyHKIMMA U1 UCCIeI0BaHUS TPOLIECCOB U 3aBUCUMOCTEH U3 JPYTruX y4eOHBIX AUCIUILIUH.

Hayana maTreMaTH4ecKoro aHajmsa

OnepupoBaTh NOHATUAMM: HeMpepbIBHAs (PYHKIMS; TPOU3BOIHAS (PYHKIMH; UCIOIb30BATh T€OMETPUYECKUN U (PU3MUECKUI CMBICI IPOU3BOIHON J1JIs
pelieHus 3auad.

HaxonuThs npou3BoHbIE AeMEHTAPHBIX (DYHKIIMA, BBIYUCISATH IPOU3BOIHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO (DYHKITUI.

Hcnonb30BaTh MPOU3BOJIHYIO AJISl UCCIIENOBaHUS (QYHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh PE3yJbTaThl UCCIEI0BAaHUS K MOCTPOECHU IO
rpaguKoB.

Hcnonb30BaTh MPOM3BOIHYIO JUISl HAXOKICHHS HAUTYYIIEro PEIIeHUs B IPUKIAIHBIX, B TOM YHCIIE COLMAIbHO-9KOHOMUYECKUX, 3a/1a4ax.
OnepupoBaTh NOHATUSAMHU: IIEPBOOOPA3HAS U MHTETPall; MTOHUMATh T€OMETPUUECKUI U (PU3NUECKUN CMBICT HHTErpaa.

HaxoauTs nepBooGpasHbie 351eMEeHTapHbIX QYHKIUN; BEIUUCISATH HHTErpai 1o ¢popmyine HetoTona—Jleitbuuna.

Pemrate npukiagHble 331241, B TOM YHCIIE COLUATbHO-I3KOHOMUYECKOT0 U (PU3UUECKOr0 XapakTepa, CpeICTBAMH MaTeMAaTHYECKOTO aHaIN3a.

11



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBO 4acoB
Ne /i HaumeHoBaHue pa3iesioB U TeM Kontponbuete  TpakTieckue JuaekTpoHHbIe (UU(pOBbHIE)
- NMporpaMMaI o0pa3oBaTeJbLHBIE PeCYPChI
poTp Beero padoThI padoThI P PeeyP
POIII https://resh.edu.ru/
MHOXeCTBa pallMOHAJIBHBIX M ICHCTBUTEIIBHBIX Skysmart
1 yyuceln. PanyoHanbHbIe ypaBHEHNS U 14 1 https://edu.skysmart.ru
HEpaBEHCTBA OUITN
https://fipi.ru/
PDIII https://resh.edu.ru/
@Oynkiun u rpaduku. CTeneHs ¢ MeIbIM MoKa- Skysmart
2 6 https://edu.skysmart.ru
3areiieM DUIN
https://fipi.ru/
PDIII https://resh.edu.ru/
Apudmernaeckuii KOpeHb N—0ii CTETICHH. Skysmart
3 18 1 .
HppauunoHanbHble ypaBHEHNS M HEPABEHCTBA https://edu.skysmart.ru
OUIIUttps://fipi.ru/
DopmyITBI PDIII https://resh.edu.ru/
4 TPUTOHOMETPUN. T PUTOHOMETPHUUECKUE 22 1 Skysmart
p puH.1p p https://edu.skysmart.ru
YPaBHCHI ®UIUhttps://fipi.ru/
POIII https://resh.edu.ru/
5 ITocnemoBaTenpHOCTH U IIPOTPECCUH 5 Skysmart
A porp https://edu.skysmart.ru
OUITHttps://fipi.ru/
POIII https://resh.edu.ru/
6 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs 3 1 Skysmart
3HaHUHU https://edu.skysmart.ru
OUTTUttps://fipi.ru/

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://fipi.ru/

11 KJIACC

KoanuyecTBo 4acoB

Kontp
Ne ni/m HaumeHnoBanue pa3jaejioB M TeM IPOrPaMMbl onbubl  IpaxTiy UIEKTPOHHRIE (LHPPOBHIC)
Bcero e ecKue o0pa3oBaTe/bHbIE PeCypChl
padort padoThI
bl
Crenensb ¢ palmoHanbHbBIM IToKa3zareneM. [loka- _
1 3arenbHast pyHkius. [lokasaTenpbHbIe ypaBHEHUS 12 1 POLI https.//.res_h edu.ru/
1 HepaBeHCTBa OUIIN https://fipi.ru/

5 Jlorapudmmueckas ¢pynakius. Jlorapupmudeckue 12 POIII https://resh.edu.ru/
YpPaBHEHUS U HEPABEHCTBA OUIIN https://fipi.ru/
Tpuronomerpuieckne GyHKIUU U UX TPaPUKH. Por https://re_sh.edu.ru/

3 T 9 1 Skysmart https://edu.skysmart.ru

PUTOHOMETPUYECKHE HEPABEHCTBA OUMMhttos:/fipi.ru/
. POIII https://resh.edu.ru/
4 [TpousBoaHas. [IpumeneHne mpou3BOIHOM 24 1 U https://fipi.ru/
POII https://resh.edu.ru/
5 WHTerpan n ero npuMeHeHus 9 UM https://fipi.ru/
POII https://resh.edu.ru/
6 Cucremsl ypaBHeHU 12 1 Skysmart https://edu.skysmart.ru
OUITUttps:/fipi.ru/
7 HatypanbHble 1 1ienbie yrcia 6 PO https://.res_h edu.ru/
OUIIN https://fipi.ru/

3 [ToBTOpeHnue, 06061IeHNE, cUCTEeMaTH3aUs 18 5 POIII https://resh.edu.ru/

3HaHUU OUIIN https://fipi.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

IHHOYPOYHOE IINTAHUPOBAHHUE

10 aKJIACC
KosmuecTBo yacos
[ara
Aata W3Y4YCHUS
Ne U3y4YEHUS QHGKTpOHHBIe
i Tema ypoka Beero Ko6HTp0JILHLIe Hp6aI<TI/IquKI/Ie o r1a- dakTryecku UG POBBIE 06PA30BATCITBHBIC
paboTsl paboTsl Hy pecypesI
1 MHo3ecTBO, onepaluy HaJl MHOXe- 1 08.09
crBamu. [luarpammer Diinepa—Benna '
Panmonaneubie uncna. OOBIKHOBEHHBIC
2 U JECATUYHBIC TPOOH, IPOIIECHTHI, Oec- 1 08.09 OUIIN https:/fipi.ru/
KOHEUYHBIE TIEPUOUECKUE Tpodu
A -
pUpMETHICCKHE ONIEPAIIUH C PALIHO PDIII https://resh.edu.ru/
3 HaJbHBIMHU YHCIIAMH, TPEOOpPa30BaHMS 1 11.09
YUCJIOBBIX BBIPAKEHUM
[Ipumenenue apobeii u NPOLEHTOB IS
4 DCTICHIE TIPHIUIA/UIRIE SA/I 13 pas- 1 11.09 ®UIN https://fipi.ru/
JUYHBIX OTpAcCiel 3HAHUI U peaTbHOU
KU3ZHU
[Tpumenenue apobeii 1 IPOIEHTOB IS
5 peleHus IPUKIJIaTHBIX 3a4a4 U3 pas- 1 2209 OUIIN
JIMYHBIX OTPACIIEH 3HAHUN U pearbHOU ' https://fipi.ru/
KHU3HU
6 JeiicTBuTenbHbIe yncna. Paiimonans- 1 2209 POIII https://resh.edu.ru/
HBIC ¥ HPPAITMOHAIBHBIC YHCITA '
7 ApudmeTrrueckue onepanuu c Jei- 1 2509
CTBUTEIILHBIMH YHCITAMH '
8 [TpubnmxEHHBIE BRIYUCIICHHUS, TIPABHIIA 1 25 09
OKPYTJICHHS '
9 ToxxnecTBa U TOXKIESCTBEHHBIE 1 06.10 POIII https://resh.edu.ru/
npeoOpa3oBaHus '
10 YpaBHEHHE, KOPEHb YPAaBHEHUS 1 06.10

14



https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11

HepaBeHcTBO, pelieHre HepaBEHCTBA

09.10

POIII https://resh.edu.ru/

12

Metoa nHTEpBaAIOB

09.10

13

Pemenue nensix u ApoOHO-
palMoOHAIBHBIX YPABHEHHI U HEpa-
BCHCTB

20.10

OUIIN
https://fipi.ru/

14

15

Kontposbnas padota mo teme "MHOKe-
CTBa PAIlMOHAJIBHBIX U JIEUCTBUTEIIbHBIX
yrcen. PaiyonanbpHble ypaBHEHUS U
HEpPaBEHCTB"

OyHKIHSI, CIOCOOBI 33 aHUS (PYHKITHH.
Bzaumno obpaTHble HyHKIIUN

20.10

23.10

16

I'padux Gpynkuu. O6macts onpenene-
HUS 1 MHOXKECTBO 3HaU€HHUH (QyHKIHU.
Hynu dynxmun. [Tpomexytku
3HAKOIIOCTOSIHCTBA

23.10

PDIII https://resh.edu.ru/

17

UYérHble ¥ HeYETHBIE (PYHKIHH

10.11

18

Crenens ¢ nensiM nmokasarenem. CtaH-
naptHasi popmMa 3aIucu ACHUCTBUTEb-
HOTO YucCia

10.11

OUIIN
https://fipi.ru/

19

Vcnonb3oBaHue noaxo et popmbl
3aMycy JeMCTBUTEIbHBIX YUCEI IS
peleHHsl MPaKTUYECKUX 3a7a4

13.11

20

CrenenHast GyHKIIHS C HATypaJIbHBIM H
eabIM MmokaszareiieM. E€ cBoiicTBa U

rpaduk

13.11

PO https://resh.edu.ru/

21

Apudmernueckuil KOpeHb HaTypaTbHOU
CTETEeHU

24.11

22

23

Apudmernueckuil KOpeHb HaTypaTbHON
CTENIEHU

CgoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJIbHOU CTEIEHU

24.11

27.11

OUIIN
https://fipi.ru/

24

CoiicTBa apu(hMEeTHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

27.11

15



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

CaoiicTBa apu(PMETHIECKOTO KOPHS

POIII https://resh.edu.ru/

25 . 08.12
HaTypajJbHON CTENEHU
26 JlevicTBus ¢ apu()METHUECKUMU KOPHSI- 08.12
MU N—0if cTeneHu '
e eTuye - -
27 - CTBUA © aPHOMETHUECKIMH KOPHS 11.12 ®UIIN https://fipi.ru/
MU N—OU CTEeNeHU
8 JleiicTBust ¢ apuMETHUECKUMU KOPHSI- 11.12 POII https://resh.edu.ru/
MU N—0if cTeneHu '
29 JlevicTBus ¢ apu(METHUECKUMU KOPHSI- 2212
MU N—OU CTENEeHU '
30 JleiicTBust ¢ apuMETUUECKUMU KOPHSI- 2212
MH N—OM CTENECHU '
31 Pemenue nppanroHanbHbIX YpaBHEHHI 2512
1 HEPaBEHCTB '
32 Peurenne nppalioHanbHbIX YpaBHEHUN 2512 POILI https://resh.edu.ru/
Y HEPaBEHCTB '
33 Pemenue nppanroHanbHbIX YpaBHEHHI 1201
Y HEPAaBEHCTB '
34 Pemenue nppanroHanbHbIX YpaBHEHHI 1201
Y HEPaBEHCTB '
Pemenue nppanroHanbHbIX ypaBHEHHUI -
35 bpatt P 15.01 DUITH https:/fipi.ru/
Y HEPaBEHCTB
CaoiicTBa a OpHs N-0H crene-
36 WcTBa U rpaduK KOpHS N-0i cTen 15.01
HU
Caoii N-oi -
37 oiicTBa U rpaduK KOpHS N-0if cTene 26.01
HU
KonTponbnas pabota no teme "Apud-
38 METHUYECKUI KOPEHD N—O1 CTENEHH. 26.01
UppanmonanbHpie ypaBHEHHS U '
HEpaBeHCTBA"
39 Cunyc, KOCUHYC Y TaHT€HC YHUCIIOBOTO 2901 PBII https://resh.edu.ru/
aprymeHTa '
40 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOTO 2901

aprymeHra
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https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/

ApKcuHYC, apKKOCHHYC U apKTaHT'€HC

Skysmart https://edu.skysmart.ru

41 09.02
YHUCJIOBOT'O apr'yMEHTa
42 ApKCcUHYC, apKKOCUHYC U apKTaHT'€HC 09.02
YHCIIOBOTO apryMeHTa
TpurosomerpuHeckas OKpyKHOCTS, POIUI https://resh.edu.ru/
43 onpe/ielIeHue TPUTOHOMETPUUECKHUX 12.02
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>XKHOCTb,
44 onpe/ieIeHue TPUTOHOMETPUUYECKHUX 12.02
(GYHKIMI YKMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE 23.02 PO https://resh.edu.ru/
dhopMyIibl
46 OCHOBHBIE TPUTOHOMETPUUYECKHE 2302 OUITN
(hopMyITBI ' https://fipi.ru/
OCHOBHBIE TPUTOHOMETPUUYECKHE e
47 (bopMyITHI 16.02 ®UIIH https://fipi.ru/
48 OCHOBHBIE TPUTOHOMETPUUECKHE 26.02
hopmyIbI
49 Hpeo6pa30vBaHHe TPUTOHOMETPUYECKUX 11.03
BBIpKEHU I
50 Hpeo6pa30vBaHHe TPUTOHOMETPUIECKUX 11.03
BBIpKEHU I
51 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 2903 POII https://resh.edu.ru/
BBIPA)KCHU I '
50 Hpeo6pa30vBaHHe TPUTOHOMETPUIECKUX 2903
BBIpKEHU I
53 Hpeo6pa30PaHHe TPUTOHOMETPUUECKUX 01.04
BBIpOKCHUI
54 Pemenne TPHIOHOMETPITIECKIX 01.04 POII https://resh.edu.ru/
ypaBHEHUM
55 Pemenne TPHTOHOMETPUECKHX 11.04
ypaBHEHUM
56 Perienue TpuroHoMeTpuuecKux 11.04

ypaBHEHUU
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https://edu.skysmart.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/

57

58

Pemrenne TpuroHoMeTpudecKux
YpaBHEHUU
Perrenue TpuroHoMeTpuueCcKux
ypaBHEHUU

15.04

15.04

Skysmart https://edu.skysmart.ru

59

60

61

Pewrenne TpuronoMeTpudeckux
YpPaBHEHUU

KonrtponsHas padora o teme "dopmy-
JIbl TPUTOHOMETPUH.
Tpuronomerpuueckue ypaBHeHus"
ITocnenoBarenbHOCTH, CIIOCOOBI 3a1a-

HUA ocjexoBareabHocTei. MOHOTOH-
HBIE IIOCJIEI0OBATEILHOCTH

25.04

25.04

29.04

OUIIN https://ipi.ru/

62

63

Apudmernueckast U reoMeTpUUYECcKas
nporpeccuu. Mcnonas3oBaHue mporpec-
CHUH JIJISl pEeLICHUs] pealIbHBIX 3324
MPUKIIQJIHOTO XapakKkTepa

beckoHeuyHo yObIBaroIasi reoMeTpuye-
ckas nporpeccust. CymMmma 6€CKOHEUHO
yOBIBAIOIIEH T€OMETPUIECKOM Tporpec-
CUH

29.04

10.05

PDIII https://resh.edu.ru/

Skysmart https://edu.skysmart.ru

64

qbopMyna CJIOKHBIX IPOLICHTOB

10.05

65

qbopMyna CJIOKHBIX IPOLICHTOB

13.05

66

67

68

O000111eH1E, CUCTEMATH3alIMs 3HAHHI
3a Kypc aiareOpbl ¥ Hayal MaTeMaTH4e-
ckoro a"aiam3a 10 kiracca

HroroBast kKoHTpoJIbHAs paboTa

O0o001enue, cucTeMaTH3aIus 3HaHUH
3a Kypc anreOpbl ¥ Hayal MaTeMaTH4e-
ckoro ananm3a 10 kiracca

OBLIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME

13.05

24.05

24.05

OUIIN https://fipi.ru/
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https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://fipi.ru/

11 KJIACC

KonunyecTBo yacos
Jara ONEKTPOHHBIE
Ne /it Tema ypoka Beero Kontponsuble = IIpaktnueckne  usydenus | dakTuuecku ggg)eg(())il:feanHe
paboTsI paboThI 10 IJIaHY pecypesI

1 CreneHs ¢ paluoHaIbHBIM 1 OUIIN
MOKa3aTeleM https://fipi.ru/

2 CRONCTEA CTOLCHI 1 POIII https://resh.edu.ru/

3 [Ipeobpa3oBaHue BbIpaxeHHil, coaep- 1
KaIlUX pallMOHAJIbHBIE CTEIIEHU

4 [IpeoOpazoBanue BBIpAXKEHHIA, COIEP- 1 POII https://resh.edu.ru/
KaIKUX PallMOHAIBHBIE CTENIECHU

5 IIpeoOpa3oBanue BBIpaXKEHUH, COep- 1 ©UIIN
JKaIUX PAalMOHAIIbHBIE CTENEHU https://fipi.ru/

6 [TokazaTenbHble YpaBHEHUS U 1
HEPAaBEHCTBA

7 [TokazaTenbHblE YpaBHEHHUS U 1 POII https://resh.edu.ru/
HEPAaBEHCTBA

8 IlokazarenbHble ypaBHEHUS U 1
HEpaBeHCTBa

9 [TokazarenbHbIE ypaBHEHUS U 1 POUI https://resh.edu.ru/
HEpaBEHCTBA

10 IlokazarenbHble ypaBHEHUS U 1
HEpaBEeHCTBa

11 [TokazarenbHas pyHKIMS, €€ CBOMCTBA 1 POIIT https://resh.edu.ru/
U rpadukK

12 Kontponbnas padota o teme "Cre- 1 1

IICHb C pallMOHAJILHBIM ITOKAa3aTCJICM.



https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[TokazarenpHas ¢pynkums. [Tokaza-
TeJIbHbIC YPaBHEHHUS U HEPABEHCTBA'

13 Jlorapudm yuca DU
https://fipi.ru/

14 JlecATUYHBIE U HATYypAJIbHBIC
sorapu@mbl

15 [IpeobOpazoBanue BhIpaXKEHUH,
COZIep KALIHX JIOTapU(MBI

16 [IpeobOpaszoBaHue BBIpAXKEHUH, PDII https://resh.edu.ru/
COZIepIKALIHX JIOTapU(DMBI
IIpeoOpa3oBanue BoIpaxKeHUH Skysmart

17 beodp P ’ https://edu.skysmart.ru
COZIep KAIHX JIOTapU(MBI

18 [IpeoOpa3oBanue BEIpAKEHHIA, OUITA
coJiep Kaliux JorapupmMbl https://fipi.ru/

19 Jlorapudmmuueckue ypaBHEHUs U POII https://resh.edu.ru/
HEpaBEHCTBa

20 Jlorapudpmmuueckue ypaBHEHUS U
HEpaBEHCTBa

21 Jlorapudmuueckue ypaBHEHUS U PO https://resh.edu.ru/
HEPAaBEHCTBA
Jlorapudmmuueckue ypaBHEHUs U Skysmart

22 https://edu.skysmart.ru
HEpaBEeHCTBa

23 Jlorapudpmuueckas GyHKuus, €€ CBOM- OUITN
CTBa U rpaduk https:/fipi.ru/

24 Jlorapudpmuueckas GyHKuus, €€ CBOM-
CTBa U rpaduk

o5 Tpuronomerpruyeckue GyHKINH, UX POII https://resh.edu.ru/
CBOWCTBA U TpapUKu

26 Tpuronomerpuueckue GyHKIUH, UX

CBOICTBa U Tpaduku

20



https://fipi.ru/
https://resh.edu.ru/
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Tpuronomerpuyeckue GyHKINU, UX

27 o
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUH, UX OUIIN
28 . g
CBOICTBa U rpaduku https://fipi.ru/
29 ITpumMepbl TPUrOHOMETPHUUECKUX
HEPABEHCTB
30 [IpuMepsl TPUTOHOMETPUYECKUX POIII https://resh.edu.ru/
HEPaBEHCTB
ITpumMepbl TPUrOHOMETPHUUECKUX Skysmart
31 PHMEPHI TP p https://edu.skysmart.ru
HEPaBEHCTB
[IpuMepsl TPUTOHOMETPUYECKUX OUITN
32 g
HEpPaBEHCTB https://fipi.ru/
Kontponbnas padota mo teme "Jlora-
pudmmueckas Gynkuus. Jlorapupmu-
33 YECKUE YPaBHEHMS U HEPABEH-
ctBa. Tpuronomerpuueckue GyHKIUN
U HEpaBeHcTBa"
34 HenpepbiBHbie yHKIH POIII https://resh.edu.ru/
35 MeTo MHTEPBAJIOB JUIsl PELICHUS HE-
pPaBEHCTB
36 MeTo 1 MTHTEpPBAJIOB JUIs pEIICHUs] He-
pPaBEHCTB
OUIIN
37 [TpousBoanas QyHKIMM https://fipi.ru/
38 [TpousBomHas GyHKIINU
I'eomeTrpuueckuit u puznyeckuit Skysmart
39 P . https://edu.skysmart.ru
CMBICJI IPOU3BOIHOM
40 I'eomeTrpuueckuit u puznyeckuit POII https://resh.edu.ru/

CMBICJI TPOU3BOJHOMN
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[Ipon3BoaHBIE 2IEMEHTAPHBIX OUIIN
41 - e
GbyHKIII https://fipi.ru/
42 [Ipon3BOaHBIE 3IIEMEHTAPHBIX
byHKIMHA
43 [IponsBogHAas CyMMBI, POU3BEICHUS, POUI https://resh.edu.ru/
9acTHOTO (DYHKIHUH
a4 [IpouzBoHast CyMMBbI, IPOU3BEICHHUS,
94acTHOTO (yHKIUI
45 [IpousBoaHas CyMMBbI, IPOU3BEICHUS, DOUIIN
9acTHOTO (DYHKIIUH https://fipi.ru/
[IpumeneHne Mpou3BOTHOMN K HCCe-
46 JOBaHHIO PYHKIIHI HA MOHOTOHHOCTb
U DKCTPEMYMBI
[Ipumenenue npou3BOIHOM K HCCIIe- Skysmart
47 J0BaHUIO (QYHKIMI HA MOHOTOHHOCTb https://edu.skysmart.ru
U SKCTPEMYMBI
[Ipumenenne npou3BOIHOM K UCCIIE-
48 JOBaHUIO (PYHKIIMH HA MOHOTOHHOCTh PUIIN
i https:/fipi.ru/
U SKCTPEMYMBI
[Ipumenenne npou3BOIHOM K UCCIIE-
p POHSEOA POII https://resh.edu.ru/
49 JIOBaHUIO (YHKIIMI HA MOHOTOHHOCTb
U SKCTPEMYMBI
Haxoxnaenue HaubombIIero u
50 HaWMEHBIIIETO 3HAaYeHUs (QYHKIIMH Ha
OTpE3KE
Haxosxnenne HanOopImero u
A POII https://resh.edu.ru/
51 HaMMEHBIIETO 3HAaYeHUs PYHKIUHU Ha
OTpe3Ke
Haxosxnenne HanOopIero u
52 HaI/IMeHHLmero 3HAa4YeHUs PYHKIUHU HA ouin
YHKIL https://fipi.ru/
OTpe3Ke
53 Haxoxnenue HanOOoJIbIIETO U
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54

55

56

57

58

59

HAaMMEHBIIETO 3HAYCHUST (PYHKIIUU HA
OTpe3Ke

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUs (YHKIIUU HA
OTpe3Ke

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHUs (YHKIIUU Ha
OTpe3Ke

[IpuMeHeHne MPOU3BOIHOM IS
HaXO0XKJICHUS HAaWTy4IlIero penieHus B
MIPUKIIAJHBIX 33/1a49aX, U OTpe/ieie-
HUS CKOPOCTH IpoLecca, 3alaHHOTO
bopmyoit uiu rpadukom
KonTponbnas padora no teme "lIpo-
u3BozaHas. [Ipumenenue
MIPOU3BOTHOMN"

[TepBoobOpaznas. Tabnuna
epBOOOPA3HBIX
[TepBooOpaznas. Tabnuia
epBOOOPA3HBIX

PDOIII https://resh.edu.ru/

OUTIU
https://fipi.ru/

60

WuTterpan, reomeTpuueckuit 1 Gpuzu-
YECKUH CMBIC UHTErpaia

Skysmart
https://edu.skysmart.ru

61

62

63

WuTterpan, reomeTpuueckuii 1 Gpuzu-
YECKUH CMBICI UHTETpajia

WuTterpan, reomeTpuueckuii 1 Gpuzu-
YECKUH CMBICI UHTErpajia
Brruucnenne uaTerpana mo gopmyse
Herorona—IJleitOnuna

OUITU
https://fipi.ru/
PDOII https://resh.edu.ru/

64
65

Brruncnenue unrerpana mo ¢popmyiie
Herorona—JleniOunma

Brruncnenue unrerpana no ¢popmyiie
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Herorona—Jleitbaumna

66

67
68
69

70

Brrunciienne nuterpaia mo gpopmyie
Herorona—Jleitbauna

CucreMbl TMHENHBIX YpaBHEHUN

CucremMbl TMHENHBIX YpaBHEHUN

Pemenue npukiaaHbIX 3a1a4 ¢ IOMO-
LIbI0 CUCTEMBI JIMHENHBIX YPABHEHUI
Pemrenne npukitagHeIx 3a1a4 ¢ IOMO-
IIbI0 CUCTEMBI JINHEHHBIX ypaBHEHUN

OUIIN
https://fipi.ru/

71

72

Cucremsl u COBOKYITHOCTH LCJIbIX, pa-

MUOHAJIbHBIX, UPPALUOHAIIBHBIX, IIOKA-

3aTeNIbHBIX, JOrapu(pMUUECKUX ypaB-
HEHUW U HEPAaBEHCTB

CucreMbl 1 COBOKYITHOCTH LCJIbIX, pa-

IMUOHAJIbHBIX, UPPALUOHAJIBHBIX, ITOKA-

3aTeIbHBIX, JOTapUPMHUUECKUX ypaB-
HEHUU U HEPaBEHCTB

PDIII https://resh.edu.ru/

PO https://resh.edu.ru/

73

74

75

CucreMsl 1 COBOKYITHOCTH LCJIbIX, pa-

IMUOHAJIBbHBIX, UPPALUOHATIBHBIX, ITOKA-

3aTeNbHBIX, JOrapu(pMUUECKUX ypaB-
HEHHUW U HEPAaBEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIBIX, pa-

IMUOHAJIbHBIX, UPPALUOHAIIBHBIX, ITOKA-

3aTeNbHBIX, JJOrapu(PMHUUECKUX ypaB-
HEHHUI U HEPAaBEHCTB
Hcnonk3oBanue rpadpukoB QyHKIUN
JUISl PELLIEHUs] YPAaBHEHUHN U CUCTEM

Skysmart
https://edu.skysmart.ru

76

77

Hcnonb3oBanue rpadukoB GpyHKIUN
JUTSL pEIICHUs] yPaBHEHUH B CUCTEM
[IpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPaBEHCTB K PEIICHUIO MaTeMaTHie-

OUIIN
https://fipi.ru/
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CKUX 3aJiau ¥ 3a/1a4 U3 pa3JIn4yHbIX 00-
JIACTEN HAyKU U PEAIbHOM KU3HU

Konrponsnas padora no reme "UnTe-

78 rpaji u ero npumMeHeHus. CUCTEMBI 1
ypaBHEHHUH"
79 HarypanbHble 1 1ienble yncia B 3a1a- 1 POIIT https://resh.edu.ru/
YyaxX U3 peaIbHOM KU3HU
80 HarypanbHble u niensle yucna B 3aja- 1 POIII https://resh.edu.ru/
4yax U3 peaIbHOW KU3HU
81 HarypanbHble u niensle yucna B 3aja- 1 OUIIN
Yyax U3 peaibHOM JKU3HU https://fipi.ru/
82 [Ipu3Haku neMMMOCTH LETBIX YUCE 1
PDII https://resh.edu.ru/
83 [Ipu3HaKy JETMMOCTH LIEITBIX YUCE 1 F
84 [Ipu3Haku OETMMOCTH LEIBIX YHCE 1
85 [ToBTOpenue, 0600IIEHNE, CHCTEMATH- 1
3a1us 3HAaHUW. Y paBHEHHUs
86 [ToBTOpEeHue, 06001IeHNE, CCTEMAaTH- 1 OUIIN
3a1us 3HAaHUW. Y paBHEHUS https://fipi.ru/
[ToBTOpenue, 0600IIEHNE, CHCTEMATH- OUTIN
87 . 1 e
3a1us 3HAaHUW. Y paBHEHHUs https:/fipi.ru/
88 [ToBTOpEeHme, 06001IeHNE, CCTEMAaTH- 1 POII https://resh.edu.ru/
3a1us 3HAaHUW. Y paBHEHUS
89 [ToBTOpEeHme, 06001IeHNE, CCTEMAaTH- 1
3a1ys 3HaHW. Y paBHEHUS
[ToBTOpeHmE, 0600IIEHNE, CHCTEMATH- OUIIA
90 . 1 e
3a1us 3HAaHUW. Y paBHEHUS https:/fipi.ru/
91 [ToBTOpeHme, 06001IeHNE, CHCTEMATH- 1 PO https://resh.edu.ru/
3anus 3HaHuil. HepaBeHcTBa
92 [ToBTOpenue, 0600IIEHNE, CHCTEMATH- 1 OUIIN

3auus 3HaHui. HepaBeHcTBa

https://fipi.ru/
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[ToBTOpEHME, 0000IIEHUE, CHCTEMATH-

93 ~ 1
3auus 3HaHui. HepaBeHcTBa
[ToBTOpEHME, 0000IIIEHUE, CHCTEMATH- Skysmart
9 % ’ 1 https://edu.skysmart.ru
3auus 3HaHui. HepaBeHcTBa
95 [ToBTOpEeHME, 06001ICHNE, CHCTEMATH- 1 QU
3anus 3HaHu. CHCTEMBI ypaBHEHUIH https://fipi.ru/
96 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH- 1 POIII https://resh.edu.ru/
3arus 3HaHu. CUCTEMBbI ypaBHEHUN
97 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH- 1 DOUIN
3anus 3HaHuU. OyHKINUH https://fipi.ru/
98 [ToBTOpEeHME, 0600IIICHNE, CHCTEMATH- 1
3anus 3HaHU. OYHKIMK
99 Hroroast koHTposIbHAs paboTa 1
100 Hroroast koHTposIbHAs paboTa 1
O0001enue, cucTeMaTH3alus 3HaHUH
101 3a Kypc anreOpbl 1 Hadal MaTeMaTH- 1
yeckoro anann3a 10-11 ximaccos
O000111eH1E, CUCTEMATH3AlIUs 3HAHUI
102 3a Kypc anreOpbl U Hayal MaTeMaTu- 1
geckoro anainm3a 10-11 xiraccos
OBIIEE KOJIMYECTBO YACOB I1O ITPO- 102

I'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA
» Marematuka: airedpa 1 Hayaia MaTeMaTHYECKOTO aHaIIN3a, TeoMeTpus. Airedpa U Hadaiaa MareMaTu4eckoro ananmsa, 10-11 kmaccel/ Anu-

MmoB III.A., Konsrun FO.M., TkaueBa M.B. u apyrue, Aknnoneproe oomectBo «M3narensctBo «IIpocsemenuey, 2018

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA

e MaremaTuka: anrebpa U HayaJla MATeMaTHYECKOTO aHalIn3a, reoMeTpus. AyreOpa v Hayaia MareMaTudeckoro aHaimsa, 10-11 kmaccel/
Amumos L. A., Konsrun FO.M., TkaueBa M.B. u apyrue, Akiinoneproe oodmectBo «M3narenscTBo «IIpocsemnienuey, 2018

e AureOpa 1 Hauana MaTeMaTU4YECKOTo aHanu3a. Meronuueckue pekomenaanun. 10-11 xkmaccer, @enopora H. E , Akumoneproe o01iecTBo
«M3marensctBo «lIpocBemenuey, 2023

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. pemyers.pd -Cucrema nucraHimonHoi moarotoBku k EI'D mo marematuke Jmutpus ['ynuna «PELTY EI'D»

. alexlarin.net - IToaroroska k EI'D mo matemaruke. Caiit Jlapuna A.A.

o http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege - ®enepanbHas ciyx0a 1o Hau3opy B chepe oopazoBanus u Hayku @I BHY

OUIIN.

° http://urokimatematiki.ru/ - mpe3eHTanuu, BUACOYPOKH U TECTHI IO MATEMAaTHUKE

. http://www.prosv.ru - caiit usnarensctsa «IIpocserieHue» (pyopuka «MaTemaTHKa)
o http:/www.drofa.ru -caiit u3garenscrsa poda (pyoprka «MaTemaTuka)
[ ]
[ ]

http://www.center.fio.ru/som - meronu4eckue peKOMEHAANH YYHTENO-TIPEAMETHUKY (TIPEICTaBICHBI BCE MIKOJIBHBIE TPEIMETHI).
POII https://resh.edu.ru/

JOKYMEHT MOAMWUCAH 3NEKTPOHHOM NOAMUCHIO

rOCYAAPCTBEHHOE BHO/DKETHOE OBLLLEOEPASOBATE/IbHOE 14.09.23 15:14 (MSK) Ceptudukat 2ED549C221E126945D1FABD96572A6C2
YYPEXXAEHWE LUKOJIA-UHTEPHAT KYPOPTHOIO PANOHA

CAHKT-METEPBYPIrA "OJINMMUUCKWUW PE3EPB", BatxuH Bsyecnas

Hukonaeswny, vpexkTop
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