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INOACHUTEJIbHAS 3AIINCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "MATEMATHUKA"

[Ipenmer "Anrebpa" sBisercs paszmenom kypca "Marematuka'. PaGowass mporpamma 1o
npeamery "Anrebpa" mius oOydarommxcs 9 KiaccoB paspaboraHa Ha ocHoBe DeaepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHus ¢ y4€TOM U
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBIX K MaTEMAaTHYECKOMY O0Opa3oBaHHUIO, U
TPagUIMA POCCUHCKOTO O0pa3oBaHMs, KOTOpPhIE OOECIEYMBAIOT OBJAJICHUE KIIOUYEBBIMU
KOMIIETEHIIUSIMU, COCTaBIISIOIMMHI OCHOBY JJIsl HEMPEPHIBHOIO 00Opa30BaHUs U CaMOPa3BUTHS, a
TaKXKe IEJOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M  TIO3HABATEIbHOTO  Pa3BUTHA
oOyuatomuxcs. B mporpamme yureHel wuaen W nonoxeHus KoHuenmuu —pa3BUTHS
MaTeMaTHuecKkoro oOpazoBanusi B  Poccuiickoit  ®@enepaumu. B smoxy mmdpooit
TpaHchopMalMd BceX cdep Yel0oBEUECKOW IesATeNbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOil MaTeMaTHYeCKOW TOATOTOBKU. YKe B MIKOJE
MaTeMaTHKa CIY)KUT OINOPHBIM IPEAMETOM JUIsl M3Y4YCHMs] CMEXHBIX IUCLUUIUIMH, a IOCIe
IIKOJIBl PEAIbHOM HEOOXOAMMOCTHIO CTAaHOBUTCS HEMpPEphIBHOE OOpa3oBaHHE, YTO TpeOyeT
HOJTHOLIEHHOH 0a30Boil 00111€00pa30oBaTeNbHON NOArOTOBKH, B TOM YHCJIE U MaTeMaTHYECKOM.
D10 O0O0YyCIOBIEHO TEM, 4YTO B HAIIM JHA pacTéT 4YUCIO Mpodeccuid, CBA3aHHBIX C
HEMOCPEJCTBEHHbIM IPUMEHEHHEM MaTeMaTHKH: U B cdepe 3KOHOMHUKHM, U B OuzHece, U B
TEXHOJOTMYECKUX O00JIacTAX, U Jaxe B TrymMaHuTapHbIx coepax. Takum oOpazom, Kpyr
LIKOJIBHUKOB, JJI1 KOTOPBIX MAaTEMaTUKA MOXKET CTaTh 3HAYUMBIM IIPEAMETOM, PACIIMPSAETCS.

[IpakTuueckasi MOJE3HOCTh MAaTEMaTHUKU OOYCIIOBJIEHA TEM, 4TO €€ NPEeIMETOM SIBISAIOTCA
(byHaaMeHTallbHbIE CTPYKTYpBl HAIllero MHpa: MPOCTPAHCTBEHHBbIE (OPMBI U KOJINYECTBEHHbBIE
OTHOLIEHUSI OT MPOCTEUIINX, YCBAaUBAaE€MbIX B HEMOCPEICTBEHHOM OIBITE, A0 JIOCTATOYHO
CJIOKHBIX, HEOOXOAMMBIX MJIsi Pa3BUTUS HAyUHBIX M HPUKIAAHBIX Haed. be3 KOHKpEeTHbIX
MaTeMaTUYeCKUX 3HAHWUK 3aTPYyJHEHO NMOHMMAHUE MPUHIMUIIOB YCTPONWCTBA M HMCHOJIb30BAaHUS
COBPEMEHHOM TEXHUKH, BOCHPUATHE W HUHTEpIpeTalus Ppa3HOOOpa3HOW COLMAIBHOM,
HYKOHOMHYECKOW, MOTUTHYECKON HMH(pOpMaIK, MATOd(PPEeKTHBHA ITOBCEIHEBHAS MPAaKTUYECKast
JeATeNbHOCTh. KakqoMy YelnoBEeKy B CBOECH JKM3HM IPUXOAUTCS BBIIOIHATH Pacu€Tbl U
COCTaBJISITh AITOPUTMBbI, HAXOJUTh U MPUMEHITH (OPMYJIbL, BIAJETh MPAKTUUECKUMHU NPUEMAMU
TreOMETPUYECKUX M3MEPEHHH M MOCTPOEHHH, YMTaTh MH(POPMALMIO, MPEICTABICHHYIO B BUJE
TabJML, JAWarpaMM U TpapuKoOB, XKUTh B YCIOBHUSX HEONPEICIEHHOCTH U TIOHUMATh
BEPOSITHOCTHBIH XapakTep cilydyaiiHbIX COOBITHI.

OnHOBpEMEHHO € pacuiMpeHueM chep MpUMEHEHHs] MaTEMAaTUKH B COBPEMEHHOM OOILECTBE
BcE Oojee BaXHBIM CTaHOBUTCS MaTEMaTHYECKUH CTHUJIb MBILIUICHUS, MPOSBISIOMUICT B
OINpeACIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3yueHus MaTeMaTUKK B apceHall IPUEMOB U
METOJIOB MBILUICHUS YeJIOBEKa €CTECTBEHHBIM O0pa30M BKIIIOYAIOTCS MHIYKIUS U ACTyKIuS,
0o0o0mIeHne W KOHKPETH3alMsl, aHalu3 M CHHTE3, Kiaccu(uKalus W CUCTeMaTH3alus,
abctparupoBanve M aHajorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUEHHH, MpaBuiIa HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIpaOOTKE
yMeHusl (OpMyJIHpOBaTh, OOOCHOBBIBaTb M JIOKA3bIBaTh CYXKICHMs, TEM CaMbIM pa3BUBAIOT
JOrMYecKoe MblluieHHe. Beaymas ponb NpUHAIIEKUT MaTeMaTHke M B (opMUpOBaHHH
AITOPUTMUYECKOW KOMITOHEHTBI MBIIIJIEHUS! 1 BOCIIUTAHUHM YMEHHUI eHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBbIE. B mporecce penieHus
3aJja4y — OCHOBOM Y4eOHOH JAeATEeIbHOCTH Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TaKke
TBOpYECKasl U PUKJIaHAs] CTOPOHBI MBIIIJICHUS.

OOyuenne MaremMaTHKe Ja€T BO3MOXHOCTH pa3BUBaTh y OOYYaIOIIUXCS TOYHYIO,
palMOHATIBHYIO U MH(POPMATUBHYIO PeUb, YMEHUE OTOMpATh Hanbosee MOAXOIAIINE S3bIKOBBIE,
CUMBOJINYECKUE, TpapUuecKue CpencTBa [UIs BBIPAKEHUS CYXKICHHUM M HarjlsggHOrO HX
IIPEJICTaBICHMUS.

HeoOxonuMbIM KOMIOHEHTOM OOIIeH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHUM SIBISIETCS
oO111ee 3HAKOMCTBO C METOJIaMH IMO3HAHMS JACUCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U



METOJlaX MaTeMaTUKH, UX OTIMYUN OT METOJOB APYTUX €CTECTBEHHBIX U I'YMaHUTApHBIX HayK,
00 0OCOOEHHOCTSX TPUMEHEHUS MATEeMATHKU MJIs PEIICHUS HAyYHBIX U TPUKIATHBIX 3ajad.
Takum oOpa3omM, mMareMaruyeckoe oOpa3zoBaHHE BHOCHT CBOH BKJIaJ B (popmupoBaHUE 001IEi
KYJbTYphI UEJIOBEKA.

N3ydyeHnne MaTeMaTHKU TaKXKe CIIOCOOCTBYET JCTETHMUECKOMY BOCHUTAHHIO YEJIOBEKa,
MOHUMAHUIO  KpPAacoOThl W  M3SAMIECTBA MaTEMAaTHYECKUX  PACCYKJICHHUM, BOCHPHUSITHIO
reoMeTpuuecKux GopM, YCBOCHHUIO HJI€U CUMMETPHUH.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBIseTCS OJHMM M3 OIOPHBIX KYPCOB OCHOBHOW IIKOJBI: OHa O0ECIeYHBACT
W3Y4YECHHUE JPYTHX AUCLMILIMH, KaK €CTECTBEHHOHAyYHOIO, TaK M T'YMaHUTAPHOIO LIMKIIOB, €€
OCBOCHHME HEOOXOIUMO sl MTPOAOIDKEHHST 00pa30oBaHUs U B MOBCEIHEBHOW JKM3HU. Pa3Burue y
00yyaroIuXcsl Hay4yHbIX IPEJICTABICHUM O NPOUCXOXKIEHUM U CYIIHOCTH aiaredpandyeckux
abcTpakuuid, crocode OTpakeHUs] MaTeMaTHUYECKO HAYKOH SBJICHUN U MPOLIECCOB B MPUPOJE U
o01miecTBe, PO MaTeMaTHYECKOro MOJEIMPOBAHUSA B HAyYHOM IIO3HAHUM U B IPAKTUKE
CHocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS M KQUECTB MBIIICHHSI, HEOOXOMMBIX
JUId ajanTallid B COBpPEMEHHOM LHdpoBoM obmiectBe. M3yueHue anreOpbl e€CTECTBEHHBIM
o0Opa3oMm o0ecrieunBaeT pa3BUTHE yMEHUS HAOII0/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NeMCTBUSL U BBIBOJBI, (DOPMYIHPOBaTh yTBEepkaeHH. OcBoeHHE Kypca anreOpsl oOecrieynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCsA: OHM MHCIHOJb3YIOT JIeAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIEeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTENbHBIH OOBEM CAMOCTOSTENILHOW JESTENbHOCTU
00y4arouuxcsi, M03TOMY CaMOCTOSITEIbHOE PELIEHHE 3a/lad €CTECTBEHHBIM 00pa3oM SBISETCS
peanu3anuen AeaTelbHOCTHOTO IPUHIUIA O0yUSHHMSL.

B crpykType mporpammel yueOHOro Kypca «Anredpa» OCHOBHOM ILKOJIbI OCHOBHOE MECTO
3aHUMAIOT COZEP)KATEIbHO-METOMUECKUe JIUHUMU: «Hncna U BeIYHCICHU»; «Anredpandeckue
BBIDAKEHUS»; «YpaBHEHUs U HepaBeHCTBay; «DyHkuum». Kaxnas u3 3THUX COAepkKaTelbHO-
METOJMYECKUX JINHUI PAa3BUBAETCS HA NMPOTSIKEHUU TPEX JIET U3YyYEHUS Kypca, €CTECTBEHHBIM
o0pa3oM mepereTasch U B3aUMOJICHCTBY C APYTMMHU €ro JIMHUAMU. B Xoje m3ydeHus kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
a3bIK. B cBSI3M ¢ 3THM 1eecoo0pa3HoO BKIIOUUTH B MPOrpPaMMy HEKOTOPHIE OCHOBBI JIOTHUKH,
IPOHM3BIBAIOIINE BCE OCHOBHBIE pa3/iesibl MaTeMaTHYECKOro 00pa30BaHUs U CIIOCOOCTBYOIINE
OBJIAJICHUIO 00YYaIOIUMHUCS OCHOB YHUBEPCAIbHOIO MAaTEMAaTUYECKOTO s3bIKa. TakuM oOpazom,
MOKHO YTBEp)KJaTh, YTO COJIEPXKATEIbHONH U CTPYKTYpPHOW OCOOEHHOCTBIO Kypca «Anredpar»
ABJIIETCSl €T0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue JnHUN «Hucina U BBIYUCIEHUSA» CIIY’)KMT OCHOBOM JJISl JAJIBHEHIIETO U3YYEHUs
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO y  OOydYarolIUXCsl  JIOTUYECKOTO  MBIIIECHUS,
(GOpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOMMBIX JJI MOBCEIHEBHOM >XU3HHU. Pa3BUTHE MOHATHS O 4YMCI€ B OCHOBHOM
IIKOJE CBS3aHO C PpALUOHAIBHBIMU M HMPPALMOHAIBHBIMM YHCIaMH, (OPMUPOBAHUEM
MPEJICTAaBICHUN O IEHCTBUTEIILHOM YHCIIe. 3aBEpIIEHUE OCBOECHHUS YMCIOBOM JIMHUUA OTHECEHO K
CTapIIeMy 3BeHY 0011ero 0opa3oBaHus.

Coneprxanue IByX anre0pandeckux JUHUN — «Anredpandeckue BhIpaKeHUs» U «Y paBHEHUS
¥ HEPAaBEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHHUIO Y OOYYAOIIMXCS MaTeMAaTHYECKOTO arapara,
HEOOXOMMOro JJIsl pelieHHus 3ajad MaTeMaTUKH, CMEXHBIX NpPEAMETOB U IPaKTHKO-
OpUEHTUPOBAaHHBIX 3ajady. B oOCHOBHON MIKOie y4eOHBI Marepuall TPYHIUPYETCS BOKPYT
palMOHATIBHBIX BhIpaXKeHUH. Anredpa AEMOHCTpPHpYET 3HAUEHHE MAaTEeMaTUKHM Kak s3bIKa JUIs
MIOCTPOEHNsT MAaTeMaTHYECKNX MOJEIIEH, ONMCAHMS MPOLECCOB U SABJICHUN pealbHOro Mupa. B
3a1aun o0y4yeHHs anredpe BXOIAT TaKkKe JAajbHellee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS,
HEO0OXOJUMOTro, B YaCTHOCTH, JUISI OCBOEHHS Kypca MH(GOpPMATHKH, M OBJAJE€HHE HaBbIKaMU
NEeNyKTUBHBIX  paccykaeHuid. IlpeoOpa3oBaHue  CHUMBOJIBHBIX  (OPM  BHOCHT  CBOM



cienuuUecKkuii BKJIAJ B Pa3BUTHE BOOOpPaKEHHUS, CIIOCOOHOCTEH K MaTeMaTHUYeCKOMY
TBOPYECTBY.

Copepxanrie GyHKIIMOHAIBHO-TPaQUUECKON JTMHUM HAlleJIEHO Ha MOJyYeHUE HIKOJIbHUKAMU
3HaHWIA O (YHKIUSAX KaK BOKHEHIICH MaTEeMAaTUYECKOW MOJETH ISl OMMCAHUS U MCCIICTOBAHUS
pa3Ho 0Opa3HBIX MPOLECCOB U SBJICHMM B mpupone M obmiecTBe. M3yueHue sToro marepuana
CIOCOOCTBYET PA3BUTHIO y OOYYAIOIIMUXCA YMEHHUS HCIOJIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIC
CpeICTBa sA3bIKAa MaTEMaTHKU — CIIOBECHBbIC, CHMBOJIHYECKHE, rpauuecKkre, BHOCUT BKJIaJd B
dbopMUpOBaHUE TIPEIICTABICHUI O POJIM MATEMATUKH B PA3BUTUU [TUBUIH3AINH U KYJIBTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo y4yeOHOMY IIaHy B 9 Kilacce HM3ydaercs y4deOHBIM Kypc «Auredpa», KOTOPHIH
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pa3felbl cojepkaHus: «Yucina UM BBIUKCICHUS,
«AnreOpanyeckue BhIpaKeHUs», «YpaBHEHUS U HEpaBeHCTBa», «DyHKIUNY». YUeOHbIN M1aH Ha
u3ydeHue anreOpsl B 9 Kinaccax 0TBOAMUT 3 yueOHBIX yaca B Heaemo, 102 y4eOHbIX yaca B TOI.

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

Hepagencmea.

UucrioBble HEpAaBEHCTBA U X CBOMCTBA. [[0WIEHHOE CIIOKEHNE U YMHOKEHHUE YUCIIOBBIX HEPABEHCTB.
JIuneliHble HEpaBEHCTBA C OAHON MEPEMEHHON U UX CUCTEMBI.

OcHogHas yeib — O3HAKOMUTD yUallluXcsl ¢ IpUMEHEeHHEe: HEPaBEHCTB IS OLICHKU 3HAYCHUH BBIPAKEHUH,
BbIpabOTaTh YMEHHUE pElIaTh JIMHEHHbIE HEPABEHCTBA C O/IHOM MepeMeHHON U ux cuctembl. CBOWCTBA
YICIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO PEUICHUE JIMHEHHBIX HEPABEHCTB C OTHOU
nepeMeHHOU. TeopeMbl 0 TOWIEHHOM CJIOKEHUH U YMHOKEHUU HEPaBEHCTB, HAXOJUTh TPUMEHEHHE MTPH
BBITIOJIHEHUH MPOCTEHIINX yIPaKHEHUH Ha OLEHKY BbIpaXCHUI TI0 METOAY IpaHull. BBoIsATCS MOHATHA
a0COIOTHOM MOTPEITHOCTH ¥ TOYHOCTH TPHOIMKEHSI, OTHOCHTEIFHOHN ITOTPEITHOCTH. Y MEHHSI IPOBOAUTH
JIETYKTUBHBIC PACCYXICHUS TOIY4al0T Pa3BUTHE KaK MPH JOKa3aTeJIbCTBAX YKa3aHHBIX TEOPEM, TaK U MPU
BBITIOJIHEHUH YIPAaXKHEHUH Ha JJ0Ka3aTeIhCTBA HEPABEHCTB.

B cBs3u ¢ PEeUICHUEM JIMHEHHBIX HEPaABCHCTB C OJIHOM NEPEMEHHO: ACTCA IIOHATHEC O YHMCJIOBBIX
MMPOMEIKKYTKaAX, BBOAATCA COOTBCTCTBYIOINUC HA3BAHUA U 0003HaYCHHUS. PaCCMOTPBHI/I}O CHUCTEM HCPABCHCTB
OHHOﬁ HepeMeHHOﬁ npeaAeCTBYCT O3HAKOMIICHUEC YHallIUXCA C ITIOHATUAMU IIEPECECUCHUA U OGT)GJII/IHGHI/IH
MHOXKCCTB.

ITpu perreHur HePaBEHCTB UCTIOJIB3YIOTCS CBOWCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPHIE Pa3biICHIIOTCSA Ha
KOHKpETHBIX npuMepax. Ocoboe BHIMaHHE CIEIyeT YASIUTh OTpabOTKE YMEHHUS pelar IpoCcTeHIme
HEepaBeHCTBA B axb, axb, 0CTaHOBUBIIKCH CIIEIHAIBLHO Ha cirydae, korna a 0.

B »T0i1 TEME paccMaTpuBaeTCA TaKKe PEUICHHE CUCTEM ABYX JUHEWHBIX HEPABEHCTB C OJHOM EPEMEHHOM, B
YaCTHOCTH TaKuX, KOTOPbIE 3allMCaHbl B BUIE ABOMHBIX HEPABEHCTB.

Keaopamuunasn gyynxyus.

Oynxmms. CoticTBa GpyHKImiA. KBanpatHeiil TpexwieH. Pa3noskeHre KBaIpaTHOTO TpeXWIeHA HA MHOKHUTEIH.
Oyukmmsa y = ax® + bx + ¢, ee cBoiictBa u rpaduk. CTerneHHas QYHKIHA.

OcHogHast yenb — PACIIUPHUTH CBEICHUS O CBONCTBAX (DYHKIIHIA, 03HAKOMHUTD YUYAIIHXCSI CO CBOUCTBAMH H
rpauKoM KBaapaTHIHOH pyHKIHH. |

B Hauaie TeMbl cuCTEMaTH3NPYIOTCS CBEAEHHS 0 QyHKIUAX. [I0BTOPSAIOTCS OCHOBHBIE MOHATHS: (QYHKINS,
apryMeHT, 00J1acTh onpenencHus (GyHKIH, Tpaduk. [laroTcst MOHATHS 0 BO3pAaCTaHUM U YOBIBaHUH (DYHKIINH,
MIPOMEXYTKax 3HAKOIIOCTOSTHCTBA. TeM caMbIM co3maeTcst 6a3a Ajisl yCBOCHHUS CBOICTB KBAIpaTUIHOHN H
CTENEeHHOH (QYHKIMH, a Takoke IS JadbHEHIIero yriayoaeHus (yHKINOHAIBHBIX MPEeICTaBICHU TPH
U3y4EeHUU Kypca anredpbl U Hauall aHaln3a.

[ToAroTOBUTENBEHBIM MIATOM K H3YYEHHIO CBOMCTB KBAIPaTHYHOHN (PYHKINH SBISETCS TAaKXKE PACCMOTPEHUE
BOIIPOCa O KBaAPaTHOM TPEXUIEHE U €ro KOPHAX, BEIICICHUH KBapaTa ABy4YIeHa U3 KBaIPaTHOIO TPEXYWIEHA,
Pa3I0KEHHUU KBaJpaTHOIO TPEXUIEHA Ha MHOKHUTEIH.



Wzyuenne kBaapaTHIHON (PYHKIIMHA HAYMHAETCS C PACCMOTPEHUS (PYHKIMH Y = ax?, €€ CBONUCTB U
0coOeHHOCTEH TpaduKa, a TAKKE APYTHX YaCTHBIX BUJOB KBaIPaTUIHON QPyHKIIMN — QYyHKIMA y = ax?+ b, y
= a (X - M)2. OTH cBeJeHHs UCIIONB3YIOTCS IIPH N3y4YE€HHN CBOWCTB KBAIPpaTHYHON (QYHKIHH OOLIEro BU/A.
BaxxHo, 94T00BI ydamnuecs MOHSIIH, 9TO Tpaduk GyHKIHH y = ax? + bx + ¢ MOXKET OBITh MOJTYYeH U3 Tpaduka
(GYHKIMH y = ax?C TOMOIIBIO JBYX MapaulelibHbIX nepeHocoB. [Ipuembl noctpoenust rpaduka GyHKINU y =
ax? + bx + ¢ oTpabaThIBarOTCs HA KOHKPETHBIX puMepax. [Ipu 3ToM 0coboe BHUMaHUE ClleyeT YIeIUTh
(hOpPMHPOBAHUIO Y YIAITUXCSI YMEHUS YKa3bIBATh KOOPIUHATHI BEPIIUHEI MapaboIIbl, €€ 0Ch CHMMETPHH,
HaIpaBJICHUE BETBEH MapaboIIbL.

[Ipu n3y4yenun 3Tol TeMbl JaNbHelIIee pa3BUTHE MOTyYaeT YMEHNE HaXOAHUTh M0 IPaduKy MPOMEKYTKH
BO3pacTaHus U yObIBaHUS (DYHKIIMH, A TAKOKe IPOMEXYTKH, B KOTOPBIX (QYHKIUS COXpaHsIeT 3HAK.

VYyamuecst 3HaKOMSTCSI CO CBOHCTBAMHE CTETIEHHOHW (DYHKIIUH y = X"IIPH Y€THOM U HEYETHOM HaTypaIbHOM
nokaszatere 1. BBoauTcst moHsTHE KOPHA n-ii crerneHd. OHU MOIy4YaroT NpeACcTaBIeHHEe O HaXOXKISHUH
3HaYeHHUN KOPHS C MOMOIIBIO KAJIBKYIIATOPA, IPHYEM BBIPA00TKA COOTBETCTBYIOIIUX YMEHUI He TpeOyeTcs.

Hepasencmea c 00noii nepemennoii

Lensle ypaBHeHus. JpoOHbIe panoHalbHbIE YpaBHEeHUs. HepaBeHCTBa BTOPO CTETIEHHU C OHOM
nepeMeHHo. MeTo1 HTHTEepBaoB.

Ocnosnast yeib — CUCTEMATH3UPOBATh U 0000IINTH CBEICHHSI O PEIICHUH LENBIX U IPOOHBIX PAMOHATBHBIX
YpaBHEHU ¢ OJIHOM MepeMeHHOH, ChOPMUPOBATh YMEHHUE pelllaTh HEPABSHCTBA BUa ax? + bx + ¢ 0 wim ax? +
bx+c 0, rmea#0.

B sT0i1 Teme 3aBepiiiaeTcs U3yUeHUE PAllMOHANBHBIX YPaBHEHHUH C OHON MepeMeHHOM. B ¢Bs3u ¢ 3THM
MIPOBOJIUTCS HEKOTOPOE 0000IIEeHUE U YIITYOJICHHE CBEICHUH 00 ypaBHEHUSIX. BBOIATCS MOHATHS 11EJI0TO
PaMOHANEHOTO YPAaBHEHHUS U €T0 CTETICHH. Y Yalrecs: 3HAKOMSTCS ¢ PelIeHHeM YpaBHEHHUN TPEThell CTeTeHN
U YSTBEPTOH CTETICHH C TOMOIIBIO PA3JIOKCHUST HA MHOXKUTEIM U BBEJICHUS BCIIOMOTATEIBHON MEPEMEHHOM.
Merton pelieHus ypaBHEHUIA ITyTeM BBEICHHSI BCIOMOTaTeIbHBIX IEPEMEHHBIX OYIIET IIMPOKO
HCIIOJIF30BATHCS B JaJbHEHINEM TIPH PEIICHHH TPUTOHOMETPUIECKIX, JOTapH(MMUUECKIX U IPYTHX BHIOB
YpaBHEHUI.

PacmmpsitoTcst cBeieHus 0 peneHun IpOoOHBIX pallHOHATIBHBIX YPaBHEHUH. YUaruecs: 3HaKOMSTCS C
HEKOTOPBIMH CIIELIMATIbHBIMU IPUEMAMU PELICHUS TAKUX YpaBHEHUH.

DopMupoBaHHE YMEHHUH pelaTh HepaBeHCTBa BUAa ax? + bx ++ ¢ O mimm ax? + bx + cO, rne a # 0,
OCYIIECTBIISIETCSI C OIIOPOi Ha CBEACHUS O IpadiKe KBaAPATUIHOW (YHKITHH.

VYuanuecs: 3HaKOMSTCS ¢ METOJIOM HHTEPBAJIOB, C TIOMOIIbIO KOTOPOT'O PEIIAIOTCS HECIIOKHbIE palliOHAIbHBIE
HEPaBEHCTBA.

Hepagencmea c 08ymsa nepemennvimu

YpaBHeHHE ¢ ABYMsI IEpEMEHHBIME U ero rpaduk. CucTeMbl ypaBHEHUIT BTOpOit cTeneHu. Penenne 3a1ad ¢
MIOMOILIBIO CUCTEM ypaBHEHMI BTOpoM cTeneHu. HepaBeHcTBa ¢ JByMs IEPEMEHHBIMU U UX CUCTEMBI.

OcHoenas yenb — BbIpabOTaTh YMEHUE PEIATh MPOCTEHIINE CUCTEMBI, COJEpIKallie ypaBHEHHE BTOPOIi
CTEIICHH C ABYMS MIEPEMEHHBIMHU, ¥ TEKCTOBBIC 331241 C TOMOIIBIO COCTABIICHUS TAKUX CHUCTEM.

B nanHolf TeMe 3aBepIIaeTCs H3yUCHHE CUCTEM YpaBHEHHH C IBYMsI TepeMeHHbIMU. OCHOBHOE BHUMAaHUE
yIEJSIETCA CUCTEMaM, B KOTOPBIX OZIHO U3 YpPaBHEHUII IEpBOI CTENEHH, a APYroe BTOPOH.

W3BecTHbIM ydamumces crrocob MOJICTAHOBKH HAaXOJUT 37I€Ch TaJIbHEHIIIee MPUMCHCHHE U ITO3BOJISICT CBOAUTH
PEIICHUC TaAKUX CUCTEM K PCHICHUIO KBAAPATHOI'O YPaBHCHUS.

O3HaKOMJIEHHE YUYalluXcs ¢ IPUMEpaMH CHCTEM ypaBHEHHUH C IBYMs TIepEMEHHBIMH, B KOTOPBIX 00a
YpaBHEHUS BTOPOH CTENEHU, AOJKHO OCYILECTBIIATHCS C JOCTATOYHON OCTOPOKHOCTBHIO U OTPaHUYMBATHCS
IIPOCTEUIIMMU IPUMEPAMHU.

[IpuBneyeHre U3BECTHRIX YYAIIIMCS IPAPHKOB TO3BOJISET IPUBECTH MIPUMEPHI TPAPHICCKOTO PEIICHUS
cucteM ypaBHeHHiA. C TIOMOIIBIO TpadUUeCKUX MPECTABICHUI MOKHO HATJISIHO MOKA3aTh YYallUMCsl, 9YTO



CHUCTEMBI IBYX ypaBHeHI/II\/'I C IBYyMs IEPEMCHHbBIMU BTOpOI>'I CTCIICHU MOT'YT UMETb OJHO, AB4, TPU, YETHIPC
peuICHus NI HE UMCTb pCHIeHI/II\/'I.

PaBpaGOTaHHBIfI MaTeMaTH4YECKUi arnmapat No3BOJIACT CYIIECTBECHHO PACIIUPUTD KJIACC COACPIKATCIIbHBIX
TEKCTOBBIX 3aa4, peIIa€MbIX € IIOMOMIIbIO CUCTEM ypaBHeHHﬁ.

M3yueHue TeMbl 3aBeplaeTcs BBEICHUEM MOHITUN HEpaBEHCTBA ABYMS IEPEMEHHBIMU U CUCTEMBI
HEPaBEHCTB C JBYyMs NepeMeHHbIMU. CBelleHus 0 rpadukax ypaBHEHUH ¢ JByMs NEpeMEHHBIMU
UCIOJb3YIOTCA IPU WILIIOCTPALMM MHOKECTB PEILIEHUN HEKOTOPBIX IPOCTEUIIINX HEPABEHCTB C IBYMsI
IIEPEMEHHBIMU U UX CUCTEM.

Dnemenmul NPUKIAOHON MAMEMAMUKU.

Maremaruieckoe MojenrpoBanue. [IporeHTHpIe pacueTsl. [IpubmmkenHbie BeraucieHus. OCHOBHBIC TTpaBHiIa
koMOuHaTopuku. OTHOCUTEIBHAS YacTOTa M BEPOSITHOCTH CIIydaifHoOro coObITHA. Kitaccnueckoe onpenenenne
BeposTHOCTH. HauansHbIe CBEIEHHS O CTaTHCTHKE.

Ocnosnas yesib — O3HAKOMUTD yJalluXCs C MOHATUAMU NIEPECTAaHOBKH, Pa3MEIICHHA, COYCTAaHUA U
COOTBETCTBYIOLINUMHU (1)OpMyJ'IaMI/I JJIA 10ACY€Ta UX 4YHuCJia, BBCCTU ITOHATHA OTHOCHUTENIHHON YaCcTOThI U
BEPOATHOCTHU cnyqaﬁHoro COOBITHSL.

W3yueHne TeMBI HAYMHACTCS C PELICHNUS 33124, B KOTOPHIX TPeOyeTcsl COCTaBUTh TE WM HHBIE KOMOMHAINN
3JIEMEHTOB U TIOJICUNTATh UX YHCIIO0. Pa3bicHIeTCS KOMOMHATOPHOE MPABUIIO0 YMHOKEHUS, KOTOPOe
UCIIONIF3YETCSI B AaJbHEHINIEM IIPH BBIBOAE (POPMYIT AJIS ITOICUETA YHCIIA TIEPECTAHOBOK, PA3MEIICHAHN
coueranuid. [Ipu u3ydeHnn qaHHOTO MaTepraia HeoOXOIMMO 0OpPAaTUTh BHIMAaHHUE yUIAIIXCs Ha pa3linine
MOHATUH «pa3MeIleHHE» U «coueTaHue», chopMUPOBaTh Y HUX YMEHHE ONPEAeTsaTh, O KAKOM BHIE KOM-
OMHALM{ UIIET pedb B 3aaue.

B nanHO# TeMe yJaiuecst 3HAKOMSATCS ¢ Ha4aJIbHBIMHU CBEJICHUSMU U3 TEOPUU BEPOSTHOCTEH. BBomuTCS
MOHATHE «CIIy4alfHOE COOBITHEY, KOTHOCUTENbHAS YaCTOTa», «BEPOATHOCTD CIIy4aitHOT'O COOBITHS.
PaccmaTpuBaroTcs cTaTUCTUYECKUM U KIaCCUYECKUM OJXO0/AbI K ONPEeNIEHUIO BEPOSITHOCTH CITy4ailHOro
coObITHs. BaxkHo oOpaTuTh BHUMAaHUE YYalTUXCS Ha TO, YTO KJIACCHUECKOe ONpeieNieHre BEPOSTHOCTH MOXKHO
MPUMEHSATH TOJIKO K TAKUM MOJEISIM PeasbHBIX COOBITHIH, B KOTOPBIX BCE UCXOBI SIBIISIOTCS
PaBHOBO3MOXKHBIMH.

Yucnoevie nociedoeameibHoCmu.

UucnoBsle OCIEeI0BATENFHOCTH. ApruMeTHIecKasi U TeoMeTpudecKast mporpeccuu. @opMyiisl I-rodsaeHa u
CYMMBI TIEPBBIX N WICHOB MPOrpeccHy. beckoHeyHO yOBIBaroIas reoMeTpruuecKast porpeccHs.

OcHoenas yenby — AaTh NOHATHUS 00 apuMeTHIECKON U TeOMETPUUECKON IPOrPecCcUsX KaK YHCIOBBIX
HOCJIEIOBATENBHOCTAX 0COOOT0 BHJIA.

HpI/I N3Yy4YCHHUHU TEMbI BBOOUTCA MMOHATUEC ITOCICAOBATCIIbBHOCTH, PA3BACHACTCS CMbBIC/I TCPMHUHA «n-" 4jieH
MIOCIIEA0BATEIBHOCTI, BEIpAOATHIBACTCSl YMEHHUE UCTIONB30BAaTh HHICKCHOE 0003HAaUEHHE. DTU CBEICHUS
HOCSIT BCITIOMOTATENbHBIN XapaKkTep U UCIIOMB3YIOTCS TSl H3YUIEHHS apU(PMETHISCKOU B TeOMETPUIECKOM
MPOTPECCHIA.

Pabota ¢ popmynaMu n-ro 4iIeHa ¥ CyMMBI IIEPBHIX Ta WICHOB IPOTPECCHI, TOMUMO CBOETO OCHOBHOTO
Ha3HAYCHUS, TO3BOJISICT HEOJHOKPATHO BO3BPAIIATHCS K BEIYUCICHUSIM, TOXKICCTBEHHBIM IPE0Opa30BaHMM,
PELLEHUIO YPaBHEHUHN, HEPABEHCTB, CUCTEM.

PaCCManI/IBaIOTCH XAPAKTCPUCTUICCKHE CBOICTBa apH(I)MCTH‘ICCKOﬁ nu FeOMeTpI/I‘{eCKOﬁ HpOFpCCCHfI, 4To
MO3BOJCT paClIUPUTDh KPYT NpCAjIaracMbIX 3aay.

IIVTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI




OcBoenue yueOHOro mpenMera «Anredpb» AOMHKHO OOECreunBaTh AOCTH)KEHHE Ha YPOBHE
OCHOBHOTO 00IIIero 00pa30BaHMsI CICAYIONIMX JIMYHOCTHBIX, METAMPEIMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE  pPEe3YNbTAaThl OCBOCHHSI IPOTpaMMBI  y4eOHOTO TpeameTa «Anredpay»
XapaKTePU3YIOTCS:

IIaTpnoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOILIOMY M HAaCTOSIIEMY POCCUHCKOM MaTEeMaTHKU, IEHHOCTHBIM
OTHOUIEHWEM K JOCTH)KCHUSM POCCUHUCKHX MATEMATUKOB M POCCHUUCKONM MaTeMaTHYECKOU
IIIKOJTBI, K MCITOJIb30BAHUIO 3THX JOCTKEHHUH B IPYTUX HayKaxX M MPUKIIATHBIX cepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA U pealM3aliid  ero Mpas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TIPOILIENYyp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M IIp.); TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOpaJib- HO-3TUYECKUX IPUHIUIIOB B ACSATEIBHOCTA YUEHOTO.

TpyaoBoe Bocnutanue:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUM NPaKTUYECKUX 3aJad MaTeMaTHYeCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTr0 00pa3oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJI yCTIeUTHOU MPpo(ecCHOHANBHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI;,

OCO3HaHHBIM BBIOOPOM H TIOCTPOCHHUEM WHIWBHUIYAIbHOM TPACKTOpUM OOpa30BaHUS W
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIUTAHUE.

CHOCOOHOCTBIO K OSMOIIMOHAJBHOMY M O3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a7a4, PEUICHUH, PACCYKICHHUI; YMEHUIO BUACTh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

[leHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAlMel B ACSITeNbHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeAcTaBleHUl 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YeloBEUeCKOH MAeITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJIS1 pPa3BUTHS [IUBHIIU3AIUY;

OBJIQJICHHEM SA3BIKOM MaTe€MaTUKU U MAaTEMaTUYECKON KYJIbTYpOW KaK CPEICTBOM MO3HAHUS
MUpa;

OBJIAJICHHEM MPOCTEHIIIMMHU HAaBBIKAMH MCCIIEOBATEIBCKON AESATEIbHOCTH.

du3znyeckoe BocnUTaHue, (OPMUPOBAHUE KYJIbTYPbI 3A0POBbS M IMOIMOHAIBLHOIO
Os1aromostyqusi:

TOTOBHOCTHIO NMPUMEHSITh MAaTEeMAaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBBS, BEICHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUNA U OTABIXA,
perymnsipHasi Gu3udecKasi akTUBHOCTB );

c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO
’K€ MpaBa JAPYroro 4eiaoBeKa.

IKoJ0ruYecKoe BOCIUTAHHE:

OpHEHTaIlMel Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUU A pelleHHs 3aJad B o01acTu
COXPAaHHOCTH OKPYKAIOIIEH cpeapl, MIAHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX
MOCJIE/ICTBUM JIJIs1 OKPY>KaIOIIEH Cpebl;

OCO3HaHHUEM TJIO0ABHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U MyTel UX pereHusI.

JIMYHOCTHBIE  pe3yJibTaThl, oO0ecmeyUBaOIIMe AJaNTANMI0  00y4YawInerocss K
U3MEHSIIOIMMCS YCJIOBHSIM COIUAIBLHOI U MPUPOIHOI Cpeabl:

e TOTOBHOCTBIO K JICCTBHUSIM B YCIIOBHUSIX HEONIPENEIEHHOCTH, MIOBBIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€PE3 IMPAKTUYECKYIO AEATEIBbHOCTD, B TOM YUCJIE YMEHHUE YUUTHCS Y IPYTUX



JoJel, MpruoOpeTaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIETEHIINU U3
OTbITA JPYTHUX;

HEe00X0IMMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM 4Hclie GOPMYIUPOBATH UJEH,
MOHATHS, TUIIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIC paHee HE U3BECTHBIX, OCO3HABATh
neUIUTBHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHIUMATEH CTPECCOBYIO CUTYAIHIO
KaK BBI30B, TPEOYIOIINNA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS U IeUCTBUS,
(bopMyIHpPOBATH M OLICHUBATH PUCKHU H MTOCIEACTBUS, ((OPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3ysibTaThl OCBOCHHS MPOrpaMMbl yueOHOro mpenmera «Anredpar»

XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCANbHBIMU NOZHAGAMENbHBIMU OClICNEUIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OelCMBUAMU u
VHUBEPCATIbHLIMU PeZYIAMUBHBIMU OCUCTBUIMU.

1) Vwuusepcanvnvie noznasamenvuole oeiicmsus obecneuusarom @opmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00Yy4arowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowWe20 Mupa,
NpUMEHeHUe 102UYECKUX, UCCIe008AMeNbCKUX ONepayull, yMeHul pabomams ¢ uHgopmayuet).
Ba3oBble Jjoruyeckue aeiicTBus:

BBIABJIATH U XapPaKTCPU30BATh CYHICCTBCHHBIC IPU3HAKN MAaTCMAaTUUCCKHUX 06’I)GKTOB,
MOHATHUH, OTHOILEHUH MEXly HOHATUAMU; (POPMYIMPOBATh ONpPEAETICHUs OHATHIH;
YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIacCHU(PUKAIINKI, OCHOBAHUS JIJIs1 0000IIEHUS U
CPaBHEHHUs, KpUTEPUU ITPOBOAMMOIO aHAJIN3A,

BOCIIPUHUMATH, (POPMYyITUPOBATh U PE0OPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

BBIABJIATbD MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBSA3HU U ITPOTUBOPCUHNA B CpaKTaX,
JAHHBIX, HAOJIOJCHUAX U YTBEP)KACHUAX; NIpeiaraTb KpUTEPUH IS BbISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIHYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparhb JJOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPKACHUH (MPsIMbIE U OT IPOTUBHOTO),
MIPOBOAUTH CAMOCTOSITEIbHO HECJIOKHBIE I0Ka3aTeIbCTBA MATEMAaTUYECKUX (DAKTOB,
BBICTPAaMBAaTh apryMEHTALUIO, IPUBOJUTH IPUMEPbI U KOHTPIPUMEPHL; 000CHOBBIBAThH
COOCTBEHHBIE PACCYXKIECHNUS;

BBIOMPATH CIIOCO0 perieHus yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPMAHTOB PEILICHHUS,
BBIOMPATh HANOOJIEE MOIXOIAIINN C YUETOM CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKUI HHCTPYMEHT MO3HaHUs; (OPMYITHUPOBAThH
BONPOCHI, GUKCHPYIOIIHE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIIFHO YCTaHABINBATh
HCKOMO€ U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;
MIPOBOIUTH 110 CAMOCTOSATEIHFHO COCTABIICHHOMY TUIAHY HECIOXKHBIA IKCIIEPHUMEHT,
HEeOOJBIIIOe HCCIeA0BaHNE TI0 YCTAHOBICHUIO 0COOEHHOCTEH MAaTEMAaTHUECKOTO O0BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTY COOO0i;

CaMOCTOSITENTLHO (POPMYTUPOBATH 000OIIEHUS U BHIBOJIBI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJTI0ICHUS, KCCIICIOBAHMUS, OIICHUBATH JJOCTOBEPHOCTH IMOJTYICHHBIX PE3yJIbTaTOB, BEIBOJIOB
H 0000IIEHNI;

HpOFHOSI/IpOBaTB BO3MOXXHOC pa3BI/ITI/IC Hpouecca, a TaK>KC BBIIBUT'ATh Hpe)lHOJ'IO)KeHI/IH 0 €Tro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Paborta ¢ undopmanmeii:



e BBIBJIATH HEJJOCTATOYHOCTH M N30BITOYHOCTH HH(POPMAIIHH, TaHHBIX, HEOOXOJUMBIX IS
peleHHs 3a/1auH;

e  BBIOMpATh, AHATU3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIIPETHPOBATH HHPOPMAIIHIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

e BBIOMpaTh GOpPMY IpeACTaBICHUS HHPOPMAIMN 1 WILTIOCTPUPOBATh PEIIacMble 3a1a4H
CXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 MX KOMOMHAIUAMU;

e  OLICHMBATH HAAEKHOCTH MH(POPMALIMH IO KPUTEPHSIM, NPEUIOKEHHBIM YIUTEIIEM WIH
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuueepcanvrvie KOMMYHUKAMUGHBLE Oelicmeuss  obecneuusarom  cQopMupo8aHHOCb
COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oo0menmne:

. BOCIIpUHUMATL U q)OpMyJIHpOBaTB CYKACHUA B COOTBCTCTBHHU C YCJIOBHUAMU U LECIIAMU
O0LICHYST; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUCBMEHHBIX
TCKCTaX, AaBaThb MMOACHCHUI 110 X0y pCLICHUA 3aa4i, KOMMCHTUPOBATH HOJIy‘-IeHHbIﬁ
pe3ybTart;

e B XO0je 00CY)XIEHHS 33/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYXIaeMOI TEMBI, TPOOIIEMBI,
pelaeMoii 3a/1auk, BhICKa3bIBaTh UJICH, HAIICJICHHbIC HA MIOMCK PEIICHUS; COIIOCTABIISTH CBOH
CYXAECHUS C CYKICHUSAMU JIPYIUMX YYaCTHUKOB AMAJIOra, OOHApyKMBaTh pa3Iuiue U CXOACTBO
HO3HUIIMI; B KOPPEKTHOH (hopme GpopMyTHpOBaTh pa3HOIIACHS, CBOU BO3PaKEHHUS;

L] NpEACTABIATH PE3YJbTAaThbl pCUHICHUA 3aa4H, SKCIICPUMECHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BEIOMPATh (POPMAT BBICTYILICHUS C YUETOM 3a1ay MPE3CHTALMU U
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyannuecTBo:

e IIOHMMATh U UCHOJI30BATh MPEUMYILECTBA KOMaHAHOM U MHIUBUAYAIbHONU pabOThI IpU
peneHnH y9eOHBIX MaTeMaTHYECKHX 3a7ay;

e IPUHUMATH LIEJIb COBMECTHOM JI€ATEIIbHOCTH, IIJIAHUPOBATh OPraHU3allii0 COBMECTHOM
paboThI, pacrpenensTh BUABI paboT, JOrOBaprUBaThHCs, 00CYKAATh IPOIIECC U Pe3yIbTaT
paboThI; 060011aTh MHEHHS HECKOJIbKUX JIFO/IEH;

e  Y4acTBOBAaTh B IPYNMOBBIX (popmax paboThl (00CyXkaeHUs, 0OOMEH MHEHUSIMH, MO3IOBbIE
HITYPMBI U JIp.);

e BBHINOJHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM JICHCTBHSA C IPYTHMH YICHAMHA
KOMaH/Ibl;

e  OIICHMBATh KAUYECTBO CBOETO BKJIAJIa B OO MPOAYKT IO KPUTEPHUIM, CPOPMYIUPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvhuvie pezyisamugnsle Oeticmeus 00ecneuusaiom @GopMuposanue CMvlCI08bIX
YCmMAaHOB0K U JHCU3HEHHbIX HABbLIKOE JIUYHOCNTU.

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTABJIAThH IUIAH, QJITOPUTM pEIIeHUs 3aJa4yM (MM €ro 4acTh), BHIOMpATh
croco0 pemeHUs ¢ YY4ETOM WMEIONIMXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIBb:

e BIJIAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysibTaTa pelieHus
MaTeMaTUYECKOU 3a1a4u;

e IPEABUAETHh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHHUH 337a49H, BHOCUTH
KOPPEKTHBBI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HACHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;



e  OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa AECATEIbHOCTH MOCTABICHHOM LEIH U YCIOBHSIM,
OOBSICHSTH IPUYNHBI JOCTHKCHUS UM HETOCTHIKEHHUS 1IeTTH, HAXOIUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI

B pe3yiabTaTe U3y4CHHUA MATEMAaTUKH YYCHUK HAYUYUTCS HOHUMAMD.

- CYHICCTBOBAHUC NOHATUA MATCMATHYCCKOTI'O NOKA3aTCIIbCTBA,; MIPUMEPBI JOKa3aTCIILCTB,
- CYHI€CTBOBAHHUE IIOHATHUS aJIrOpUTMaA, IIPUMEPHI aJI'TOPUTMOB,

- KaK HUCIIOJIB3YIOTCA MaTeMaTHYCCKUEC (bOpMy.]'IBI, YpaBHCHUA U HCPABECHCTBA, IIPUMEPHBI UX
IMIPUMEHCHUA IJId PCIICHNA MAaTEMATUUYCCKHUX U IPAKTHYCCKUX 3a4a4,

- KaK MaTCMAaTHU4YCCKU OIMPCACIICHHBIC (bYHKLII/II/I MOT'YT OIIUCBIBATh PCAJIbHLIC 3aBUCUMOCTU;
MMPUBOAUTE IPUMCPBI TAKOT'O OITMCAHUA;

- KaK MOTPEOHOCTH MPAKTUKHU MPUBEIIN MATEMAaTHYECKYIO0 HAyKy K HEOOXOIUMOCTH PacIIupeHUs
MIOHATUS YUCIIA;

'BepOHTHOCTHBIfI XapaKTCp MHOTUX 3aKOHOMepHOCTCﬁ OKPYZKaromero Mupa; IpuMephbl
CTaTUCTHYCCKUX SaKOHOMepHOCTeﬁ X BBIBOJAOB,

- CMBICJ UIealIi3aliy, O3BOJISIIOLIEH pellaTh 3a/1a4u PeaibHON JEHCTBUTEIbHOCTH
MaTeMaTUYECKHUMH METOJIaMU, TPUMEPHI OIIMOOK, BOSHUKAIOIINX TP HI€ATU3AINH; BIaICTh
KOMIIETCHIIMSIME: TI03HABATEIbHON, KOMMYHUKATUBHOH, HH()OPMAIIMOHHOW U pedIeKCHBHOM;

ymemy:

- COCTaBJIATH OYKBEHHBIC BBIPAKEHHSI U (POPMYITBI TI0 YCIOBHUSAM 3a/1a4; OCYIIECTBIIATD B
BBIPQKEHUAX U GOPMYJIaX YUCIOBBIEC TOCTAHOBKH U BBIIIOJIHATH COOTBETCTBYIOILME
BBIUMCJIEHMS], OCYLIECTBIIATH [10ICTAHOBKY OJHOI'O BBIPAXKEHUS B IPYroe; BbIpakaTh U3 (hopMyIl
OJIHY IIEPEMECHHYIO Y€PE3 OCTAJILHBIC,

- BBINIOJIHATH OCHOBHBIE JEHCTBUS CO CTENEHAMH C LIEIBIMU I10KA3aTEIAMU, C MHOTOWIEHAMHU U C
anredpandecKuMu Ipo0sSMU; BBIMOIHATH Pa3I0KEHUE MHOTOWIEHOB HA MHOYKUTEIHN; BBIMOJIHSITh
TOKJIECTBEHHBIE IPE0OPA30BaHUs PALIMOHAIBHBIX BBIPAKEHMUI;

- IPUMEHSTHh CBONWCTBA apU(PMETHUYECKUX KBAJAPATHBIX KOPHEH /JIsl BBIUMCIICHUS 3HAYEHUH U
peoOpa3oBaHuil YHCIOBBIX BBIPAKEHUH, COJEPKAIINUX KBAPATHBIE KOPHHU;

- peuiaTtb J'II/IHGI\/'IHI)IQ KBaApPATHBIC YPABHCHUA U PAllMOHAJIBHBIC YPABHCHHA, CBOJAAIINCCA K HUM,
- peuiaTtb JINHENHbBIE HCPaBCHCTBA C OI[HOﬁ nepeMeHHoﬁ N UX CUCTCMBI,

- pelaTh TEKCTOBBIE 3a]]a4l aIredpandeckuM MEeTOJJOM, MHTEPIIPETUPOBATH MOTYYEHHBII
pe3ysbTart, NPOBOUTE OTOOP PELICHHH, NCXO0 U3 GOPMYITUPOBKH 33/1a4H;

- I/I306pa)KaTB YHucCjia TOYKaMH1 Ha KOOpI[PIH@.THOfI HpHMOﬁ;

- HaXOJUTh 3HaUeHUs (DYHKLNH, 3aJaHHON popMyIoif, Tabmuiel, rpaguKoM 1o ee apryMeHTy;
HaXOJHUTh 3HAUEHHE apryMEHTa M0 3HAYEHUI0 QYHKINH, 3alaHHON rpauKoM Wi TabuuLei;

- OIPENENATh CBOMCTBA QYHKIIMHU 110 ee rpaduKy; MpUMEHSATh rpaduuecKue MpeacTaBIeHUs Npu
pELICHUN YPAaBHEHH, CHCTEM, HEPABEHCTB;

- OIUCHIBATh CBOMCTBA U3YUYEHHBIX (PYHKIINHA, CTPOUTH UX TPapUKU;

UCNONIL3068aAMb NPUOOPEMeEHHbIe 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCU U
NOBCEOHEBHOU HCUHU OIS



- BBITIOJTHEHUS pacyeToB Mo (popmynam, cocTaBieHus (GOpMyIl, BEIpAXKAIOIIMX 3aBUCHMOCTH
MEXly pealbHbIMU BEIMUMHAMU; HAX0XKJIEHUS HYKHOU (DOPMYIIBI B CIIPAaBOYHBIX MaTepHanax;

- MOJIEJIUPOBAHUS IPAKTUUECKUX CUTYaLUil U UCCIIEI0BaHUS IOCTPOEHHBIX MOJEINIEH C
UCIIOJIb30BAHUEM alIapaTa ajireopsl;

- OTIMCAHUS 3aBUCUMOCTEH MEX1y (PU3MUECKUMH BETMUYNHAMH COOTBETCTBYIOIIUMH (POpPMYyJIaMU
IIPU UCCJICIOBAHUH HECIIOKHBIX IIPAKTUYECKUX CUTYALIUH;

- HHTEPIPETAUU TPAPUKOB PEaTbHBIX 3aBUCUMOCTEH MEXy BETMUYMHAMHU.

TEMATHYECKOE INTAHUPOBAHMUE

Ne Tema ypoka KoJu-Bo

n/n 4acoB

1 YucnoBble HEPABEHCTBA.

2 Pemenue 3a1a4 Ha JOKa3aTENbCTBO HEPABEHCTB

3 OcHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB 1

4 BIIM. [IpakTukyMm 1o MaTeMaTHuKe

5 CrnoxeHue 1 yMHOKEHUE YNCIIOBBIX HEPABEHCTB

6 OneHuBaHuE 3HAYEHUS BBIPAKEHUS

7 HepasenctBa ¢ 01HOM IEpeMEHHON

8 Pemienne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOM.

9 YucnoBble IPOMEKYTKH

10 BIIM. IIpakTuky™M 110 MareMaTHKe

11 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM MIEPEMEHHON 1

12 BIIM. IIpakTukyM 110 MaTeMaTUKeE 1

13 BxoaHol MOHUTOPUHT 1

14 Pemrenne 1BOMHBIX HEPABEHCTB 1

15 IIpuMeHeHne peleHni IMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU 1

16 3auéTHbIN ypok 1o Teme: «PeleHne HepaBeHCTBY 1

17 HepaBenctBa, coneprkaiine 3HaK MOYJISI. 1

18 BIIM. IIpakTukym 1o MmaTeMaTuke 1

19 BIIM. I[IpakTukym 1o MmaTeMaTuke 1

20 O606menne Tembl: «HepaBeHncTBa. CuCTeMbl TMHEHHBIX HEPABEHCTB 1

21 KonTponbnas pabota Nel no teme: «HepaBencrBa. CructeMbl TMHEHHBIX 1
HEPABEHCTB)»




22

BIIM. [IpakTukym no MaTeMaTHuKe

23
[ToBTOpEHME U paclIupeHne CBEICHHUM 0 QYHKIIHH.
24
HaxoxneHnue o0nactu onpezeneHus: U 001acTy 3HaYeHU yHKIUU.
25 CgoiicTBa QYHKIIHA.
26 Hym dynkiuum
27
[TpoMeKyTKH 3HAKOMOCTOSHCTBA (DYHKITHH
28
ITpomMexyTKM MOHOTOHHOCTH (DYHKITUI
29
Kaxk noctpouTts rpaduk ¢pyukimu Y = kf(X), ecnu usBecre rpapux
dynxuun y = f(x)
30 Cikarue u pactsixeHue o ocu OY
31 Cikarue u pactsukenue o ocu OX.
32
Kaxk noctpouts rpaduku Gpyukimid y = f(x) + b uy = f(x + a), ecim
u3BecteH rpaduk Gyakmnuu y = f(X)
33 BIIM. IIpakTuKy™m 110 MaTeMaTuKe
34 KBanparnunas ¢yHkims, e€ rpaduk.
35 CBolicTBa KBaJIpaTHUHON PyHKIIUU
36
IToctpoenue rpaduka KBaApaTHIHON PYHKIIMH
37 BIIM. I[IpakTukym no maTemMaTuke
38
Urenue rpadMKoB KBaApaTHUHBIX (YHKIUI
39
HekoTopsie npeobpa3oBanus rpa@uKoB GYHKIMMA
40
Koumponvnas paboma Ne 2 no meme. « Keaopamuunas gpynxyus»
41 BIIM. IIpakTukyM 110 MaTeMaTHKe
42
Penienue kBa/ipaTHBIX HEPABEHCTB METOI0M MHTEPBAJIOB
43 BIIM. IIpakTukyM 110 MaTeMaTUKeE
44
Haxoxaenue o6nacti onpeaeneHus GyHKIUN
45
Penrenne KBaIpaTHBIX HEPABEHCTB C MOAYJIEM
46

Pemienne KBaJAPATHBIX HCPABCHCTB C IMApaMCTPOM




47 AIIMUHHCTpaTHBHAs KOHTPOJbHAs paboTa 3a 1 momyroaue 1
48 1
CucreMbl YpaBHEHUH € ABYMsI IEPEMEHHBIMU
49 1
MeTto1 1OICTAaHOBKY J1JIsl pPELIEHMSI CHCTEM YPaBHEHUH C IByMs
HepEMEHHbIMU
50 1
MeTton cioxeHUsl U1l pELIEHNs CUCTEM YPaBHEHUM C IBYMsI
HepEMEHHbIMU
o1 BIIM. IIpakTukyM 110 MaTeMaTUKe
52
MeTto/1 3aMeHbI IEPEMEHHOM AJIs1 PELLIEHUS] CUCTEMbI YPAaBHEHUH ¢
JIByMs1 [IEpEMEHHBIMU
53 BIIM. IIpakTukym no MmateMarTuke
o4
Pemrenne 3a1a4 ¢ 1OMOIIBIO CUCTEM YPAaBHEHHM BTOPOU CTEIEHU
55 1
Pemienue 3a1a4 ¢ reoOMeTpUYECKUM COJICPKAHUEM
56 Pemienue 3a/1a4 Ha IBUKEHUE 1
57 Pemienue 3aa4 Ha paboty 1
58 BIIM. IIpakTukym o MmateMarTuke 1
59 1
Koumponvnas paboma Ne 3 no meme «Keaopamnvie nepasencmaa,
cucmembl K8AOPAMHBIX HEPABEHCME U CUCTNEMbL YPABHEHUL 8MOPOL
cmenexuy
60 BIIM. IIpakTuky™M 110 MaTeMaTHKe
61
Yucnossle nocnenosarenbHocT. Onpenenenue apupmMeTndeckoi
IPOrPECCUm
62 1
BIIM. IIpakTkym 110 MaTeMaTuke
63 BIIM. I[IpakTukym no maTemMaTuke
64 ®dopmyra n — ro wieHa apupMeTUIECcKoi nporpeccun
65 BIIM. IIpakTukym 1o MmaTeMaTuke
66
CyMMa n NepBhIX WICHOB apu()hMETHUECKON TPOTpeccuu
67 Pemienue 3a1a4 Ha CyMMY N IEPBBIX YJIEHOB apu(pMETUIECKOI 1
IPOrPecCUm
68 BIIM. IIpakTukym 1o MmaTeMaTuKe 1




69 ®dopmyna n — ro 4ieHa reOMETPUUIECKON TPOTPECCUH 1
70 BIIM. IIpakTuky™m 1o MaTeMaTHKe
71 dopMyna CyMMBI IIEPBBIX N WICHOB I€OMETPUYECKON ITPOTrPECCUN
72
dopmyiia CyMMBI N 4JIEHOB OECKOHEYHO yOBIBAOLICH
T€OMETPUYECKON IPOTPECCUM. 1
3 BIIM. IIpakTuky™M 110 MaTeMaTUKE 1
4 Koumponvnas paboma Ned no meme: « Hucnoswvie
noC1e008amenbHOCHUY 1
75 BIIM. IIpakTuky™m 1o MaTeMaTHKe 1
76 MaremaTuyeckoe MOIeIUPOBAHUE. 1
7 BIIM. IIpakTukyM 110 MaTeMaTUKe 1
78 [TpoueHTHBIE PacUETHI 1
79 BIIM. IIpakTukyM 110 MaTeMaTUKe 1
80 [TpuOkEHHBIC BBIYUCIICHUS 1
81 BIIM. IIpakTuky™M 110 MaTeMaTUKe 1
82 OcHOBHBIE TIpaBUIIa KOMOWHATOPHUKH 1
83 BIIM. IlpakTukym 1o MateMaTuke 1
84 YacToTra 1 BepOSITHOCTh CITy4aiiHOTO COOBITHS
1
85 BIIM. IIpakTuky™M 110 MaTeMaTUKe 1
86 Hrorosas arrecranus 1
87 Knaccudeckoe onpeneneHne BEpOSTHOCTH
1
88 . BIIM. IlpakTuky™m 1o maTeMaTuKe 1
89 HauanbHble cBefeHus o cratuctuke. [IpeacraBneHne JaHHBIX B BUJIE
Ta0JINL, KPYTOBBIX U CTOJIOYATHIX AUATrPAMM, I'parKOB.
1
90 Koumponvnas paboma Ne5 no meme: « nemenmol KOMOUHAMOPUKU U
meopuu 6eposSMHOCIUY
1
91 BIIM. I[IpakTukym 1o maTemMaTuke 1
92 BIIM. IlpakTukym 1o MareMaTuke 1
93 BIIM. IIpakTukym 1o MmaTeMaTuke 1
94 BIIM. I[IpakTukym 1o MmaTeMaTuke 1
95 BIIM. IIpakTukym 1o MmaTeMaTuke 1
96 BIIM. IIpakTukym 1o MmaTeMaTuke 1
97 BIIM. IIpakTukym 1o MmaTeMaTuKe 1
98 BIIM. IIpakTukym 1o MmaTeMaTUKe 1




99

BIIM. [IpakTukym no MaTeMaTHuKe

1
100 | BIIM. I[IpakTukyMm 1Mo MaTeMaTUKe 1
101 | BIIM. I[IpakTuKyMm 1o MaTeMaTUKe 1
102 | BIIM. I[IpakTukyMm 1o MaTeMaTUKe 1

Htoro

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

HTTPS://SKYSMART.RU

MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOT'O
MPOLIECCA

YYEBHOE OBOPYJOBAHUE
JIuneiika xaccHast

2. TpeyronbHUK KiaccHbIH (45°, 45°)
3.TpeyroiapHuK KnaccHbIi (30°, 60°)
4. TpaHCTIOPTHUP KIACCHBIN

5.1IUPKYJb KIACCHBIN

6.Ha00p KJIACCHOTO WHCTPYMEHTA
7.pyneTrka

8.Men Oenblit

O.M€JI LIBETHOM.

MOJIEJIN JUTS U3YUSHHSI TEOMETPUIECKUX (DUTYp — YaCTH LEJIOro Ha KpYyre, TPUTOHOMETPUIECKUN KPYT,
CTepEOMETPUYHBIN HA0OP, HAOOPHI TEOMETPHUUECKUX MOAEIIEH 1 (YUTYD C Pa3BEPTKOM.

MEYaTHBIC MAaTCpHAJIbl UIA pa3dfaviy Ha YPOKax — HOPTPCThI BhIAAOMIUXCH YUCHBIX B obmacTu
MaTeMaTHuKU, IMJAKTUYCCKHUE MaTCpHUAJIbI 110 anre6pe " r€eOMECTPUHN, KOMILUICKThI TaGJII/III.


https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
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