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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o anredpe Ha ypoBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl COCTaBIEHA
Ha OCHOBE HOPMAaTUBHO-IIPABOBHIX JJOKYMEHTOB:

o ®denepanpubiii 3akoH «O0 obOpasoBanuu B Poccuiickort ®Deneparun» ot 29 nexadbps
2012 roma Ne 273-®3 (c u3BMEHEHUSIMH U JOTIOTHEHUSIMHU )

o @epepanbHBIl TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPT OCHOBHOTO OOIIEro
oOpa3oBaHus, YTBEPKIAEHHBIM mNpuKazoM MHHHCTEpCTBA MPOCBELICHUS P® or
31.05.2021 Ne 287

o ®enepanpHas 00pa3oBareIbHask IPOrpaMma OCHOBHOTO 00111ero 00pa3oBaHus,
yTBepxkeHa MpukazoM MuHnucrepctBa npocsenieHus Poccuiickoit @enepanuu ot 18 mas
2023 . Ne 370

e [locranoBnenue [ maBHOrO rocy1apcTBEHHOIO CAaHUTAPHOIO Bpadya Poccuiickon
Oenepanunu ot 28.09.2020 Ne 28 CII 2.4.3648-20 «CaHUTApHO-2MTHAEMUOJIOTUYECKUE
TpeOOBaHMS K OpraHU3alMUsIM BOCIIUTAHUSI U 00yUEHHs, OT/IbIXa U 03JI0POBIICHUS JIETEH U
MOJIOAEKU

e VYyeonsiii an MBOY BMO «IlepBomaiickasi cpeHsisl IIKOIa.

e Pabouas nporpamma Bocnutanus MBOY BMO «llepBomaiickasi cpefHsisi ILKOJIay,
YTBEpKIEHHas MpUKazoM aupekropa ot 28.08.2023 Ne 211

AnrebOpa sSBISIETCSI OJJHAM W3 OMOPHBIX KYPCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHA
o0OecrieuynBaeT W3Y4YEHUE JPYTUX JUCHUIUINH, KaK eCTECTBEHHO-HAy4HOTOo, TaK |
TYMaHUTAPHOTO ITUKIIOB, €€ OCBOEHHE HEOOXOIWMO IS MPOJOJDKEHHUS OOpa3oBaHUS W B
MOBCEAHEBHOM XM3HU. Pa3BuTHE y 00yUJaromuxcsi HAyIHBIX TPECTABICHUN O MPOUCXOKICHUN
U CYIIHOCTH ajreOpanvecKkux aOCTpakinid, CIoco0e OTpPaKCHHS MaTeMaTHYeCKOW HayKOM
SIBIICHWA W TIPOIIECCOB B TMPHUPOJIE M OOIIECTBE, POIM MaTeMaTHYECKOTO0 MOJACIUPOBAHUS B
HAyYHOM TIO3HAHUHU M B TIPAKTUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS U
Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX IS aJanTallid B COBPEMEHHOM ITM(GPOBOM OOIIECTBE.
W3ydenne anreOppl oOecrieuynmBaeT pa3BUTHE YMEHHS HaAOIOJaTh, CPABHHBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOW JICUCTBHS W BBIBOJIBI, (hOPMYJIUPOBATh yTBEepKaeHUs. OCBOCHHE Kypca
anreOpbl 00eCcreuynBaeT Pa3BUTHE JIOTUYECKOTO MBINIJIEHUS OOYYArONINXCS: OHU UCIOJIBb3YIOT
JNEAYKTUBHBIE W  WHIAYKTUBHBIE  pacCyXIeHus, 0O000IeHrne U  KOHKPETH3AIHIO,
abctparupoBanne u a”aioruio. OOydeHwe anreOpe MNpeanojiaracT 3HAYUTEITBHBIN 00BEM
CaMOCTOSITENTFHOW JIEATENBHOCTH O0YYaloOUINXCs, MOITOMY CaMOCTOSITEIbHOE pELICHHE 3aaa4y
SIBIIICTCS peaTu3aluei eI TeIbHOCTHOTO MMPUHITNAIIA O0YUYCHUSI.

B crpykType mporpammbl y4eOHOTO Kypca «AnreOpa» i OCHOBHOTO OOIIEro
00pa30BaHMUs OCHOBHOE MECTO 3aHUMAIOT COAEpKaTelbHO-MeTOonuYeckue nuHuM: «Yucna u
BBIYHCIICHUS», «ANTeOpandecKue BBIPAKCHUS», «YPaBHEHUS W HEPaBEHCTBa», «DyHKIIHMY.
Kaxxgast u3 3TuX coaepKaTeIbHO-METOANYECKUX JTMHUNA pa3BUBACTCS HA MIPOTSHKCHUH TPEX JIeT
U3YYCHUS Kypca, B3aUMOJICHCTBYSI C IPYTUMU €T0 JIMHUSAMU. B X011e n3y4eHus yaeOHoro Kypca
OOy4YaroIIMMCSl  MPUXOJUTCA  JIOTMUECKH  pacCykKJaTh,  HCIOIb30BaTh  TEOPETHKO-
MHO>KECTBEHHBIN S3BIK. B CBSI3M ¢ ATUM B mporpaMMmy yueOHOTO Kypca «Anredpa» BKIIOUCHBI
HEKOTOPbIE OCHOBBI JIOTHKH, TIPEJICTABIIEHHBIE BO BCEX OCHOBHBIX Pa3fieiiax MaTEMAaTHYECKOTO
o0pa30oBaHHUS ¥ CHOCOOCTBYIONIHE OBJIQJCHHUIO OOYYalONMMHUCA OCHOB YHHUBEPCAIHHOTO



MaTeMaTH4ecKoro sizbika. ComepikaTeIbHOW M CTPYKTYPHOH OCOOEHHOCTBIO Y4EOHOTO Kypca
«Auredpay» SBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxxanue uHUM «Yucna W BBIYUCICHHUS» CIYKUT OCHOBOM Il JNAJIbHEWIIIETO
W3Y4YEHUS MAaT€MAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAlOLIMXCS JIOTMYECKOTO MBIIIJICHUS,
(GOpMHPOBAHUIO YMEHHUS MOJIb30BATHCS ANTOPUTMAMU, a TaAKKE MPHUOOPETEHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJAMMBIX JJI MOBCEIHEBHOM XU3HU. Pa3BUTHE MOHATHS O 4YMCIE HA YPOBHE
OCHOBHOI'O 0011ero 00pa30BaHUs CBS3aHO C PAlMOHAIBHBIMU M MUPPALMOHAIBHBIMUA YUCIAMHU,
dbopMHpOBaHUEM MPEACTABICHUNA O JEHCTBUTEIHLHOM YHUCie. 3aBEpIICHHEe OCBOCHUS YUCIOBOM
JIMHUU OTHECEHO K cpeAiHeMYy 00111eMy 00pa30BaHHUIO.

Copepxkanue JByX anreOpandeckux JUHUH — «Adredpandyeckue BBIPAKEHUS» W
«YpaBHEHHMsI M  HEPAaBEHCTBa»  CHOCOOCTBYeT  (OPMHPOBAHHUIO Y  OOYYaIOIIUXCS
MaTEMaTUYECKOro armapara, HeOOXOAMMOTro i pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
PEeIMETOB U MPaKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE 0cHOBHOTrO 00111€T0 00pa3oBaHus
y4eOHBIH  MaTepuan TPYNOUPYETCs BOKPYT  PAallMOHAIBHBIX  BbIpaXeHHil. AnreOpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKH KaK fA3bIKa ISl HIOCTPOCHUSI MaTEMAaTUYECKUX MOJEIIEH,
OINMCAHMSI MIPOLIECCOB U SBJICHUI peaibHOro Mupa. B 3amaun o0yueHus anredpe BXOIAT TAKxKe
JanbHeilllee pa3BUTHE AJITOPUTMUYECKOIO MBIIUICHHS, HEOOXOAMMOro, B YaCTHOCTH, HJIs
OCBOCHMSI Kypca HH(POPMATUKH, M OBJIAJICHUE HaBbIKAMHU JCIAYKTUBHBIX PacCY>KIECHUMU.
[IpeobpazoBaHre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET PA3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN K
MaTeMaTU4ECKOMY TBOPYECTBY.

Copepxanve  (QyHKIMOHAJIBHO-TpAUUYECKON  JIMHUM  HAlEJICHO Ha  IOJyYCHHE
00y4YaromMUMHCs 3HAHUH O PYHKIMIX KaK BaKHEHUIIIEH MaTeMaTHUYECKON MOJIEIHN SISl OTTMCAHUS
U HCCIIEZIOBAHUS Pa3HOOOpPa3HBIX MPOILIECCOB U SIBJICHUN B NMpHUpojae U oduecTBe. M3yueHue
MaTepuaiga CHOCOOCTBYET pPa3BUTHIO Y OOYYarOIIMXCS YMEHHUS HCIIOJIb30BaTh pa3IUYHbIC
BbIpa3UTEIbHbIE CPEICTBA S3bIKa MAaTEMATUKH — CJIOBECHbIE, CUMBOJHMYECKHE, rpaduueckue,
BHOCHT BKJIaJl B (YOpMHUpOBaHHE NMPEACTABICHUI O POJIM MAaTEMATUKH B Pa3BUTHH LIMBUIU3ALIUU
U KYJbTYPBHL.

CornacHo yuyeOHOMy IiaHy B 7-9 kijaccax u3ydaeTcssi y4yeOHbId Kypc «AmreOpay,
KOTOPBIN BKIIIOYAET CIEAYIOIIME OCHOBHBIE Pa3felsbl coaepxaHus: «Hucia u BBIYMCICHUSD,
«Anredpanyeckue BbIpAXKEHUS», « Y paBHEHUS U HEPABEHCTBA», « DYHKIUNY.

Ha usyuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 yvaca (3
yaca B Heneno), B 8 kimacce — 102 gaca (3 yaca B Hexenwo), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIO).

COJEPXAHME OBYUYEHUA

7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE W AECSATHYHBIE, NEPEXOA OT OAHOM (OpPMBI 3amucH ApoOe K
npyroi. [TonsaTre panoHaIbHOTO YKCIIa, 3alIUCh, CPABHEHUE, YIIOPSAOUYNBAHUE PALOHAIBHBIX
yucesl. ApudmeTndeckue IeUCTBUS C pallMOHAIbHBIMU YnciaamMu. Pelienue 3a1a4 u3 peanbHOR
MPaKTUKHU HA YacCTH, Ha IPOOH.

CreneHb ¢ HaTypaJlbHBIM MOKa3aTeNeM: OINpEAeiCHUE, IPeoO0pa3oBaHNEe BbIPAXKEHUM Ha
OCHOBE ONPEJENICHNUs, 3anuch OonbInX yncen. IIponeHTsl, 3anuch NpoIeHTOB B BUIE APOOU U
JpoOu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33Jaul Ha MPOLIEHTHI, PELIEHUE 3a/1a4 U3 pealbHON
IIPAKTHUKHU.



[IpumeHeHne NpU3HAKOB JIEIMMOCTH, Pa3I0KEHUE Ha MHOXKHUTEIN HaTyPAJIbHBIX YUCEN.
PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsIMasi 1 0OpaTHAs MPOTIOPLHOHAIBHOCTH.
AJiredpanveckue BbIpaKeHUs

[lepeMeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAKEHUS C MEPEMEHHOMU. /[omyCcTUMBbIE 3HA4YEHUS
nepeMeHHbIX. llpencraBieHue 3aBUCMMOCTH MEXIy BeJIMYMHAMU B BUIE (OPMYJIBL
Boruncnenus no popmynam. [IpeoOpazoBanne OyKBEHHBIX BbIPAKEHUM, TOKIECTBEHHO PaBHBIE
BBIPAKEHMUSI, MTpaBUjIa MpeoOpa3oBaHUsl CYMM U MPOU3BEIEHUH, MpaBUiia PACKPBHITUS CKOOOK U
IpUBEIECHUS OJOOHBIX CIIaraeéMblX.

CBOliCTBa CTENEHU C HATypAIbHBIM IIOKA3aTEJIEM.

OpHounens! 1 MHOrowIeHbl. CreneHb MHOrouwieHa. CloKeHne, BBIYUTAHHE, YMHOXKECHHE
MHOTOWICHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKEHMS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®opMyiia pa3HOCTH KBaIpaToB. PaznokeHne MHOIMOUJIEHOB HA MHOKUTENH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHUS, MTpaBuia NpeoOpa3oBaHusl YPaBHEHHUS, PABHOCUIILHOCTb
YPaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM INEPEMEHHOM, YHCIO KOPHEH JIMHEMHOTO YpPAaBHEHWS,
penieHre JIMHEMHBIX ypaBHEHMH. CoOCTaBlI€HME YpPaBHEHMHM IO YCJIOBUIO 3anaudd. Pemenue
TEKCTOBBIX 337a4 C TIOMOILBIO YPABHEHHU.

JluneitHoe ypaBHEHHE C JBYMs MEPEMEHHbIMU U ero rpadguk. Cuctema JBYX JMHEHHBIX
YpaBHEHUN C ABYMs IEpEMEHHBIMM. PelieHue cucreM ypaBHEHMH CHOCOOOM IOACTaHOBKH.
[Tpumepsl peleHns TEKCTOBBIX 3aJa4 C IIOMOIIBK) CUCTEM YPABHEHHMIA.

DOyHKUMHA

Koopannara Toukn Ha npsmoul. YUucioBble NPOMEKYTKU. PaccTosiHHe MeXAy IBYMs
TOYKaMHU KOOPJAMHATHOU MPSIMOM.

[IpssmoyronbHast cuctema koopaunHat, ocu Ox u Oy. AOcuucca W OpJuHATa TOYKH Ha
KOOpAMHATHOM TiockocTH. [lpumMepsl rpadgukoB, 3amaHHbIX (opmyrnamu. UTtenue rpapukoB
peanbHbIx 3aBHcHUMOcTed. [lonstne ¢ynkunu. I['padux ¢yHkuun. CpoiicTBa (yHKUHM.
Jluneiinas ¢ynkuus, e€ rpaduk. ['padux ¢pynkuuu y = [x|. ['paduueckoe pemnienne aMHEHHBIX
YPAaBHEHUM U CUCTEM JIMHEUHBIX YPAaBHEHUM.

8 KIIACC

Yucna v BIYMCICHUA

KBaapatueiii kopenb u3 uucna. [lonarue o0 wuppanuoHanbHOM uucie. JlecaruuHble
npUOIMIKEHUS HPpalMOHANIBHBIX yKcesl. CBOMCTBA apu(PMETUUECKUX KBAPATHBIX KOPHEHN U UX
IPUMEHEHHE K NpeoOpa30BaHUIO YUCIIOBBIX BBIPDAKEHUN W BbIYMCICHUSAM. JlelicTBUTENbHbBIE
YHCIIA.

CreneHb ¢ LenabIM MOKa3aTeneM 1 e€ cBorictBa. CTaHAapTHAs 3alUCh YHACTA.

AuredOpanyecKkue BbIpaKeHUs

KBagpaTHeiil TpEXUIEH, pA3710KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpaunyeckass JpoOb. OCHOBHOE CBOWCTBO anredOpanyeckod aApodu. CroxeHue,
BBIUMTAHHE, YMHOXKECHHE, JIEJICHUE allreOpanyeckux ApoOeil. ParmoHanbHble BBIPAKEHUS U UX
npeoOpa3zoBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, QopMyiia KOpHEW KBaJpaTHOro ypaBHeHUs. Teopema Buera.
Pemiennie ypaBHEHUH, CBOASIIMXCS K JUMHEHHBIM W KBaapaTHbIM. [Ipocreiimue apoOHO-
palMOHAJIBHBIC YPABHEHHS.



['padmyeckas uHTEpHpETAUs YpaBHEHHHM C JABYMs NEPEMEHHBIMH U CHUCTEM JIMHEWHBIX
YPaBHEHHMM C IBYMs NIEpPEMEHHBIMU. [IpHMeEpsl peleHnsi CUCTEM HENMHEHMHBIX YPAaBHEHUHU C
JIBYMsI IEPEMEHHBIMU.

Pellienrie TEKCTOBBIX 3aJ1au aareOpandeckuM CrocoooMm.

YucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCMIBHOCTP HEpaBEHCTB. JIMHEHBIE HEpPaBEHCTBA € OAHOM nepeMeHHOW. CucreMsl
JIMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOMN

DOyHKUMHA

[Tonsitue ¢pynkunu. OOIacTh ONpENEIeHUs] U MHOXKECTBO 3HaueHUN pyHkunu. CrocoOsl
3a1aHus (QYHKITUH.

I'padux ¢ynkiuu. Urtenue cpoiictB Pynkiuu mno e€ rpaduky. [Ipumepsr rpadukos
GyHKIMH, OTpaXxarommx peajbHble IPOLECCHI.

@OyHKIMY, ONMUCHIBAIOUINE MPSAMYI0 U OOPAaTHYIO MPOMOPLUOHAIBHBIE 3aBUCHMOCTH, HX
rpaduku. Oyrkimn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe peruenne ypaBHeHHi 1 CHCTEM
YPaBHEHUM.

9 KIIACC

Yucjia ¥ BBIYUCTICHUA

PanronanbHble uncia, UppalMoOHAIbHbIE YUCIA, KOHEYHbIE U OECKOHEUYHBIE JI€CATUYHBIC
npobu. MHOXeCTBO JEHCTBUTEIBHBIX YHUCEN, JEHCTBUTENbHbIE YMCIAa KaK OECKOHEUHbIE
JNecsATUYHBbIE  poOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOMXECTBOM
JICICTBUTEIIBHBIX YACE U KOOPAUHATHOU MPSMOM.

CpaBHeHHME EUCTBUTENBHBIX YHUCEN, apU(PpMETHUECKUE NEHCTBUS C JAEHCTBUTEIbHBIMU
YUCIIaMU.

Pasmepsl 00OBEKTOB OKpY’KAIOLIEr0 MHpPA, UIMTEIHLHOCTH MPOIECCOB B OKPYKAIOIIEM
MHpE.

[IpubnnxéHHOEe 3HAYEHHE BEIWYMHBI, TOYHOCTb MNpUOIMKEeHUA. OKpyTjeHuEe Yuced.
[IpukuaKa v OLEHKa Pe3yIbTATOB BBIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOAAIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOJSAIIMXCA K  KBaJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUHW TPEThEM W YETBEPTOM CTENCHEM
Pa3JI0)KEHUEM HAa MHOKUTEIH.

Pemenue  ApoOHO-pallMOHANBHBIX  ypaBHEHUW.  PemieHwe  TEKCTOBBIX — 3ajad
aNredpanveckuM METOJIOM.

VYpaBHEHUE C JBYMsl NEpEeMEHHBIMU U ero rpaduk. PemeHue cucrem AByX JHMHEHHBIX
YPaBHEHMM C JBYyMs IIEpEMEHHBIMM. PelleHue cucteM AByX ypaBHEHHH, OJHO U3 KOTOPBIX
JUHEWHOe, a pyroe — BTOpol creneHu. ['paduueckas MHTEpHpeTaisl CUCTEMbl YpaBHEHHH ¢
JIBYMsI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au aareOpandeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JNMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOHU. PellleHue CUCTEM JIMHEWHBIX
HEpaBEHCTB ¢ OJHOM nepemeHHoW. KBaaparHbie HepaBeHCTBa. 'paduueckas MHTepIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs [IEPEMEHHBIMU.

DyHKUMHA

KBagpatnunas ¢ynkuusa, e€ rpapuk u cpoiictBa. [lapabona, KOOpAMHATHI BEPIIUHBI
napabobl, 0Cb CAMMETPHH 1TapadoJIbI.



I'paduxu byukumit: y = kx, y =kx + b, y=k/x, y =x3, y = Vx, y = |x| , 1 ux cBoiictaa.
YucsioBbIE NOCIEI0BATEILHOCTH U IIPOrPecCUm
[ToHsiTHE YMCIOBOM MOCIEAOBATEIBHOCTU. 3a/JaHUE MOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dbopmyioi u popMyoii #-ro uneHa.
Apudpmernueckass U TreoMeTpuueckas  mnporpeccuu.  DopMynbl  n-TO  YIEHA
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPeECCHil, CYMMbI IEPBBIX # YJIEHOB.
N300paxkeHne 4ieHOB apu(METUYECKOM M TeOMETPUYECKOW Nporpeccuid TOYKaMHu Ha
KOOPAWHATHOM MJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIbHBIN pOCT. CIIOKHBIE TPOLIEHTHI.
IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA ITPOIT'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca «Anrebpar»
XapaKTepPU3yOTCS:

1) naTpuoTHYeCKOEe BOCIIMTAHUE:

MPOSIBJICHUEM HMHTEpPECa K TMPOLUIJIOMY H HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTH)XKEHHUSIM POCCUMCKUX MATEMATUKOB M POCCHUUCKOMN
MaTeMaTUYECKONW IIKOJIBbI, K WCIOJIb30BAHUIO O3THX JOCTIKEHUH B JPYrux Haykax u
MPUKJIAJAHBIX cepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBHIO K BBITOJHEHUIO OOS3aHHOCTEW TpakJIaHWMHA W pealn3alid €ro IMpas,
MPEACTAaBICHUEM O MAaTEMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYP,
SIBIICHUM, TPOTIEAYP TPAXKTAHCKOTO 00IIecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O00CYXXJICHHIO ITHYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHUKCHUI
HayKH{, OCO3HAHWEM BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLIHUIIOB B IESATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AKTMBHOE Y4YaCTHUE B PEIICHUU MPAKTHUYECKHUX 33]a4 MATEMATHYECKOU
HaIpaBJICHHOCTH, OCO3HAaHUWEM BaXHOCTH MAaTEMAaTHYECKOro 00pa30BaHMS Ha MPOTHKECHUU
BCEM KU3HM JUIsI yCHENTHON MpodheCCHOHATIBHOM AESATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHM, OCO3HAHHBIM BBIOOPOM U MOCTPOSHUEM WHIMBHUAYaJbHONU TPACKTOPUHN 00pa30BaHUS U
’KU3HEHHBIX IUIAHOB C YYETOM JINYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBHIO K 3MOILMOHAIBHOMY M AICTETHYECKOMY BOCIPHUATUIO MATEMATHYECKUX
O00BEKTOB, 3a/1a4, PEIICHUH, pacCyKJICHHUN, YMEHHUIO BUJIETh MATEMATHUECKHE 3aKOHOMEPHOCTH
B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'O NTO3HAHMSA:

OpHEHTAaIlMel B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX NPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl YEJIOBEKA, MNPUPOJLI U OOIIECTBA, MOHUMAHHEM
MaTeMaTUYeCKOM HayKh Kak c(depbl 4YeIOBEUECKOW JIeSITeIbHOCTH, JTarnoB €€ pa3BUTUS U
3HQUMUMOCTH  JJIi  Pa3BUTUS  UUBWIM3ALMUKM, OBJAJCHUEM  S3bIKOM  MaTeMaTUKU U
MAaTEMAaTHYECKOM KyJIbTYypOH KaK CpEICTBOM IIO3HAHUSI MHpPA, OBIAJECHUEM MPOCTECUIIMMU
HaBBIKAMU HUCCJIE0BATEIbCKON 1€ TEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GOpMHpPOBaHME  KYJbTYPbl  310POBbSI U
IMOIMOHAJILHOIO 0JIaronoJIyuns:

FOTOBHOCTBHIO MPHUMEHATh MATEMATHYECKUE 3HAHUS B HMHTEpPECax CBOETO 3J0pPOBbS,
BEJICHUS 3JIOPOBOTO 00pa3a >KU3HM (3I0pOBOE MUTAHKE, COATTAHCUPOBAHHBIM PEKUM 3aHITHHA U



OTIIbIXa, peryyispHas (U3MYecKas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HABBIKA DPEQIICKCHUH,
MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO e TMpaBa IPYroro 4eI0BeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpHEHTaIlell Ha MPUMEHEHWE MATEMAaTHYCCKUX 3HAHWU I pelieHus 3a7ad B 00JacTH
COXPaHHOCTH OKPYKAIOIICH cpeapl, IUIAHUPOBAHUS IOCTYIIKOB M OIICHKH WX BO3MOXKHBIX
MOCJICJICTBUN JIJISI OKPYIKAOIIECH Cpejbl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa dKOJIOTHICCKUX
npoOJieM U MyTeH UX pelieHus;

8) aganTanusa K N3MEHSIIOIIUMCS YCJIOBHAM COIUATBHON U MPUPOTHOI Cpebl:

TOTOBHOCTBIO K JICWCTBUSM B YCJIOBHSX HEONPEACIEHHOCTH, TIOBBIIIICHHIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHUCIE YMEHUE YUYUTHCS Y APYTUX
JtoJieH, MpuoOpeTaTh B COBMECTHON JESATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3
OTIBITA APYTHX;

HEO0OXOIMMOCTHIO B (POPMHUPOBAHNY HOBBIX 3HAHW, B TOM uucie GOPMYIUPOBATH UIIEH,
MOHATHS, TUTIOTE3bI 00 0OBEKTaX W SBIICHUSX, B TOM YHCIIC paHEe HEM3BECTHBIX, OCO3HABAThH
ne(UIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INTAaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYyaIlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOMNNA KOHTPMEDP, KOPPEKTUPOBATH NMPUHUMAEMBIC PCIICHUS U
nercTBYs, HOPMYIMPOBATh M OLICHUBATh PUCKHU M MOCIEACTBUS, (DOPMHPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATDI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble 1ornueckue aefcTBus:

® BBISBIATH U XapaKTEPHU30BaTh CYIECTBCHHBIE MPHU3HAKH MATEMATHUYECKUX OOBEKTOB,
MOHATHH, OTHONICHWH MEXIy MOHATHSIMH, (POPMYIHPOBATH OMPEASICHUS TOHITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJAcCU(DHUKAIIMN, OCHOBAHUS TSI 0000IICHUS
U CpaBHEHUS, KPUTEPHUH MMPOBOJIUMOTO aHAJN3A;

® BOCIpPUHUMATh, GOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKIACHUS: YTBEPIUTEIbHBIE U
OTpHUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

® BBISBIIATH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUHs B (pakTax,
JTAHHBIX, HAONIOJACHUSAX W YTBEP)KICHHSX, MpeUIaraTb KPUTCPUU JJIS1 BBISBICHHS
3aKOHOMEPHOCTEU U IPOTUBOPEUN;

® JeNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKIIOUCHUN, YMO3aKITIOUECHUH TI0 aHAJIOTHH,

e pa3duparh JIOKa3aTeIbCTBA MATEMATHYECKMX YTBEPKJACHHH (MpsSMbIE W OT
MPOTUBHOTIO), MIPOBOIUTH CaMOCTOSATEIBHO HECJIOKHBIE  JIOKa3aTelibcTBa
MaTeMaTU4YeCKUX (PaKkToB, BBHICTpaUBaTh AaApryMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpaTh CHOCOO pemieHus y4eOHOW 3ajaun (CpaBHMBATh HECKOJIHKO BapUAHTOB
pelICHHMs, BRIOMpaTh HauOoJIee MOAXOAAIINNA ¢ YYETOM CaMOCTOSITEIIBHO BBIJCIICHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkue JeHCTBUSA:

® UCIIOJIB30BaTh  BOIMPOCHl  KAaK  HCCJIEAOBATENBCKUM  WHCTPYMEHT  IO3HAHWS,
bopMyIHpOBaTH BOMPOCH], (GPUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBJIMBATh UCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apTYMEHTHUPOBATH CBOIO
MO3UIINI0, MHCHHE,



MPOBOJUTH TI0O CAMOCTOSTEIHLHO COCTABIECHHOMY IUIaHY HECIOXKHBINM SKCICPUMEHT,
HEOOJIBIIIOE HCCIICIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTro
00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOiA;

CaMOCTOSITeIbHO  (popMynupoBaTh OOOOINEHUS M  BBIBOJBI 10  pe3yJibTaTam
MPOBEIEHHOTO HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh TOTYyYCHHBIX
pE3yNbTATOB, BBIBOJAOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIIBUTATh MPEATIONOKCHHSI
0 €ro pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(MOpMAIUU, JAaHHBIX, HEOOXOIUMBIX
JUISL PELLICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
Pa3IUYHBIX BUIOB U (OPM IMPEACTABICHHUS;

BBIOWpATH (popMy TIpeACTaBICHHS HHGOPMAITMN U WIUTFOCTPUPOBATH pEIIacMbIe 3aa4u
cXeMaMu, JuarpaMmMaMu, HTHOU rpaduKoi U uX KOMOWHALIUSIMU;

OLICHMBATh HAAEKHOCTh MHPOPMAIIUU 10 KPUTEPHUSIM, MPEATIOKEHHBIM YUUTEIEM HIIN
chOpMYITUPOBAHHBIM CAMOCTOSITENILHO.

KoMmyHuKaTHBHBIE YHMBepPCcAJIbHbIE YueOHbIe 1elCTBHUSA:

BOCIIPUHUMATh U (OPMYIHPOBATH CYKICHHSI B COOTBETCTBHH C YCJIOBHSIMHU U TCIISIMHU
OOIIEeHHS, SICHO, TOYHO, TPAaMOTHO BBHIpaXaTh CBOI TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS 110 XOAY PEIICHUS 3aaui, KOMMEHTHPOBATh
MOJIYYCHHBIN PE3YJIbTaT;

B X0/i¢ 00CYKJICHHSI 33]1aBaTh BOMIPOCHI IO CYIIECTBY OOCYKIa€MOMN TEMBbI, TPOOIEMBI,
penraeMoii 3a1a4u, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOVCK PEIICHUSI, COTTOCTABIISTh
CBOM CYXKJEHUS C CY)KICHUSIMH JIPYTUX YUYACTHUKOB IHUAIOTa, 0OHAPYKUBATh PA3THNINC
U CXOJCTBO TO3WIIMNA, B KOppEKTHOW (opme (opmynarpoBaTh pasHOTIACHUS, CBOU
BO3PAKCHUS;

NPEJICTABISITh PE3ybTaThl PEIICHUS 3aaul, YIKCIICPUMEHTa, UCCIICIOBAHUS, MMPOCKTA,
CaMOCTOSATEITLHO BBIOMpAaTh (OpMAT BBICTYIUICHUS C YYETOM 3a7a4 MPE3CHTAUHA U
0COOEHHOCTEN ayJUTOpUU;

MOHUMAaTh W HMCIOJB30BaTh MPEUMYIINECTBA KOMAHIHON W WHAMBUAYAIbLHON PabOTHI
IIPY PEIICHUH YUYEOHBIX MAaTEMAaTHICCKUX 3a]1a4,

MPUHUMATh 11€JTb COBMECTHOM JESATEIBbHOCTH, MJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacmpenensTb BHUIBI pPadOT, JOTOBAPUBATHCS, OOCYXAAaTh MPOILECC U
pe3yabTat paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYMNIOBBIX ¢opmax padboTel (0O0CYXJAeHUS, OOMEH MHEHHUSIMU,
MO3TOBBIC IITYPMBI M JIPYTHE), BBIMOJHATH CBOI YacTh pa0dOThI M KOOPAWHHUPOBATH
CBOM JICUCTBUS C APYTMMH YJI€HAMU KOMAaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa B
OOITUI MPOIYKT MO KpUTEPHUSIM, CHOPMYTUPOBAHHBIM YHACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIe YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJTLHO COCTaBIIATH IUIAH, AJITOPUTM pEIIeHUs 3aaadd (WM €r0 4YacTh),
BBIOMpATh CIOCOO pEIIeHHUS C YYETOM MMEIOIIMXCS PECYypCcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh BApPUAHTHI PEIICHUH C Yy4ETOM
HOBOW MH(OpMAIIUH.

CﬂMOKOHTpOJ’IL, AMOIHUOHAJIbHBbIN UHTEJJIEKT:



® BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJISI MPOIEcca U pe3ysibTaTa pelIeHUs
MaTeMaTHUYEeCKOM 3a7auu;

® [PEABUMIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4l, BHOCUTH
KOPPEKTHBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HAlJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEN;

® OIICHHWBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH MOCTABICHHOW LIEJIIN U YCIIOBUSIM,
OOBSACHATh MNPUYMHBI JOCTHXKCHUS WJIM HEIOCTHXKEHUS 1eJd, HaXOJIUTh OIIHUOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOydYarOUIMICS TOIYYUT CIEAYIONIME MPEIMETHBIC
pEe3yJbTaThI:

Yucna 1 BBIYMCICHUA

BbInoNIHATh, couyeTass yCTHbIE M INUCBMEHHbBIE MPUEMBI, apU(PMETHUYECKUE IEHCTBUS C
palMOHAJIBHBIMH YHCIIAMH.

HaxonuTe 3HAaY€HUs YHUCIOBBIX BBIPAXXEHHUI, MPUMEHATHh Pa3HOOOpa3HblE CHOCOOBI U
NpUEMBl BBIUMCIEHUS 3HAYEHU JPOOHBIX BBIPAXKEHUH, COAEpXKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[lepexoauTh OT OJHOM (HOPMBI 3aNUCK YUCEN K JIpyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb).

CpaBHUBATH U YIIOPSAIOYMBATH PALIMOHAIIBHBIC YUCIIA.

OKpyIJisTh yucia.

BpINONHATE TPUKUAKY U OLIEHKY pEe3yJibTaTa BBIYMCICHUM, OLICHKY 3HAYCHUN YHCIIOBBIX
BBIPQKCHUI. BBINONHATH NEMCTBUS CO CTENEHAMU C HATYPAJIbHBIMU IMOKA3aTEISIMHU.

[IpuMeHATh IPU3HAKK IEITMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYPAJIbHBIX YHACEIL.

Pemate npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4d, CBA3AHHBIE C OTHOIICHHEM BEJIMYMH,
MPONOPUHOHAIIBHOCTBIO) BEJIMYMH, IPOLUEHTAMHM, WHTEPIPETUPOBATh PE3YIbTATHl PEIICHUS
3a/1a4y ¢ y4ETOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU PaCCMATPUBAEMBIX OOBEKTOB.

AnredpanvecKkue BbIPaKEeHUs

Hcnonb3oBaTh anredOpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHHUSI Y4EOHOI0 MaTepuania.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPAKEHUN MIPH 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrimonHaTh MpeoOpa3oBaHusl 1EI0TO BhIPAKEHUS B MHOTOWICH MPUBEICHUEM T10I00HBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BBINONHATE YMHOXXEHHME OJHOYICHA HAa MHOTOWIEH MW MHOIOYJIEHAa Ha MHOTIOYJIEH,
MPUMEHSATH (POPMYJITBI KBaJpaTa CYMMBI M KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh Pa3j0KEHUE MHOTOWIEHOB HAa MHOMKHTEIM C MOMOILBIO BBIHECEHHS 3a
CKOOKHM OOIIEr0 MHOXXHTEJISA, TPYNIHUPOBKH CIAraeMbIX, MPUMEHEHHs (HOPMYJT COKpAIIEHHOTO
YMHOXEHHS.

[IpumensaTe mnpeoOpa3oBaHUs MHOTOWICHOB /IS pEUICHUS pa3IuyHbIX 3aJad U3
MaTeMaTUKH, CMEXHBIX NIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENIEHEH ¢ HATypaJIbHBIMU MOKa3aTeNIMH JUIsl TpeoOpa3oBaHUs
BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHENHbIE ypaBHEHHUsI C OJHOM INEPEMEHHOW, MPUMEHSS MpPaBUJIa MEPEXoja OT
VMCXOJHOTO YPaBHEHMS K DPAaBHOCHIBHOMY eMmy. lIpoBepsaTs, sBIsSeTCA M YUCIO KOPHEM
YPaBHEHUS.

[IpumeHsTh rpaduueckue METo bl IPU PELICHUH JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[lonOupaTe mpuUMeEpbl Map 4YMCEN, SBISIOIIUXCS PEUICHUEM JIMHEHMHOrO YpaBHEHUS C
JBYMsI IEPEMEHHBIMU.

Crpoutrb B KOOPAMHATHOM IJIOCKOCTH TrpaduK JMHEHHOIO YpaBHEHUS C JIByMs
NepEeMEHHBIMHU, MOIB3YSCh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUSI.

Pematb cucteMbl ABYX JIMHEHMHBIX YPAaBHEHUM C JBYMsI MEPEMEHHBIMHU, B TOM YHCIIE
rpaduyueck.

CocTaBisaTe W pellaTh JUHEHHOE YPAaBHEHHWE WM CUCTEMY JIMHEWHBIX YpPaBHEHUU IIO
YCJIOBHUIO 33/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJIyYEHHBIN
pe3yabTar.

DOyHKIUU

N3o0paxaTh Ha KOOPAMHATHON MpPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpPBaJIbl, 3allACHIBATH YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpandecKoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTHM TOYKM MO 3aJaHHBIM KOOpPJIWHATAM, CTPOUTH
rpaduku nuHeHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKIIMHA M3BECTHBIE 3aBUCHMOCTH MEXIY BEJIMYMHAMU:
CKOPOCTb, BPEMsI, paCCTOSIHUE, LIEHA, KOJUYECTBO, CTOUMOCTb, MPOU3BOAUTEIBLHOCTh, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii cocod MpeACTaBICHUS M aHaau3a WHGOPMAIMH, U3BJICKATh U
UHTEPIIPETUPOBATh UH(POPMALIHIO U3 TPAPUKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konmy oOyueHuss B 8 kiacce oOydalOIIMHCA MOMYyYUT CIEAYIOIIME MPEeIMETHBIC
pPE3yJIbTaTHI:

Yucsia 1 BbIYMCICHUS

Hcnonp30BaTh HAadalbHBIE TPEICTABICHUS O MHOYKECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHUS, OKPYIJIEHUS W BBIYMCIICHUN, HM300pakaTh JACHCTBUTENbHBIE YUCIA TOYKAMH Ha
KOOPJAMHATHOM IPSMOM.

[IpumeHnsaTh moHATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHSA, HAXOAWTHh KBaJpaTHBIC
KOpDHHM, HCHOJB3Yys IMpPU HEOOXOJUMOCTH KAaJbKYJSTOP, BBINOJIHATh IMPeoOpa3oBaHUs
BBIPAXKECHUH, COAEPKAILUX KBAPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEU.

Hcnonp3oBaTh 3amucH OOJBIIMX U MalIbIX YHCEN C MOMOIIBI0 JAECATUYHBIX IpoOei u
creneHeit uncina 10.

AJiredpanyeckue BbIPpaKeHUs

[IpuMeHsTh TOHATHE CTENEHW C IENBIM IIOKa3aTejeM, BBIMOJHATh MPeoOpa3oBaHuUs
BBIPAXEHUH, COAEPIKAIIMX CTEIIEHU C LEIBIM MOKA3aTENIEM.

BBITIOJIHATG TOKJIECTBEHHBIE MPEOOPA30BAHMS PALMOHAIBHBIX BBIPAKEHU Ha OCHOBE
IpaBuJ IEUCTBUM HAJl MHOTOWICHAMM U alNreOpandecKuMu JpOoOsSMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[IpumensaTe mnpeoOpa3oBaHUsl BBIPAKEHUH JUIsl  PEIICHHUs] PAa3IUYHbIX 3aJad U3
MaTeMaTUKH, CMEXHBIX NMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaApaTHbIE YPABHEHUS U PAllMOHAJIbHBIC YPAaBHEHUs, CBOASIIMECS K
HUM, CUCTEMBI IBYX YPABHEHUMU C IBYMs IIEPEMEHHBIMU.



[IpoBOANTE IPOCTEUIIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHCIIE C
npUMEHEeHnEeM TpadUuuecKnX TNpeNCcTaBleHnid (yCTaHAaBIMBAaTh, WMEET JIM ypaBHCHHE WU
CUCTEMA YPAaBHEHHI pElIeHUs], €CIIA UMEET, TO CKOJIbKO, U TIPOYEE).

[lepexoauTh OT CIIOBECHON (QOPMYJIHMPOBKHM 3aJauyd K €€ anredpandyeckol MOJAENU C
MOMOIIIBIO COCTaBJICHUS ypaBHEHUS WM CHUCTEMbl YpaBHEHHH, WHTEPHPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aa4i MOJYYEHHBIN pe3yibTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIaTh JTUHEHHbIC
HEpPaBEHCTBA C OJIHOM NEPEeMEHHOW W WX CHUCTEMBbl, JaBaTh TpadUUYECKyI0 HIUTIOCTPALUIO
MHOKECTBA PEIlICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

[lonumaTte © HCHONB30BaTh (QYHKIMOHAIBHBICE TOHATUS M S3bIK  (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAUCHHUS), OMPEAeNATh 3HAadeHHE (YHKIMM O 3HAYEHUIO0 apryMeHTa,
OTIPEJICIISITh CBOMCTBA (YHKIIUHU TI0 €€ TpaduKy.

CtpouTts rpaduKu AIEeMEHTAPHBIX PYHKIMNA BUIA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, ONHCBIBAaTh CBOHCTBA YHCIOBOH (YHKIHH IO €&
rpaduky.

K koniy oOyueHus B 9 kiacce oOydaromMiicss MOJYYHUT CIEAYIONIME MPEIMETHbIE
pE3yNbTAThI:

Yuciia v BBIYUCTICHUA

CpaBHUBATH U YIIOPSIIOYMBAThH PALIMOHATILHBIE U UPPAIIMOHAJIbHBIE YHCTIA.

BrinonusTs apudmeTndeckue ASMCTBUS ¢ PAllMOHATBLHBIMU YHUCIAMU, COYETas YCTHBIE U
MUCbMEHHBIE TTPUEMBI, BBITIOJIHATH BBIYUCIICHHS C UPPAITMOHAIBHBIMU YHCIIAMH.

HaxoauTe 3HaueHHs cTeneHen ¢ 1eNbIMH MMOKa3aTeNIIMU U KOPHEU, BBIUYMCIATh 3HAUEHUS
YUCJIOBBIX BBIPAKCHUMU.

OKpyTasTh JEHCTBUTEIBHBIC YWCIA, BBIMOJIHATH MPUKUIKY PE3yJIbTaTa BBIYUCICHHM,
OILICHKY YUCJIOBBIX BBIPAYKCHHI.

YpaBHeHUS 1 HEPABEHCTBA

Pemiath nuHelHBbIE W KBaApaTHbIE YpaBHEHMS, YpPaBHEHUS, CBOMASIIMECS K HUM,
npocTenine ApoOHO-palliOHANIbHBIE YPABHEHHUS.

Pemiath cuctembl ABYX JIMHEHHBIX YpPaBHEHUM C JIByMs NMEPEMEHHBIMU M CHUCTEMbI JBYX
YpaBHEHHH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBJISCTCS JTMHEHHBIM.

PemaTe TekcTOBBIE 3alauu  aireOpanyeckruMm CrocoOOM C TMOMOIIbIO COCTABIICHHUS
YpaBHEHUS WM CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

IIpoBONUTE IPOCTEUIIINE UCCIIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHUM, B TOM YHUCIIE C
npUMeHEeHueM TpadUuuecKuX TNpe/cTaBleHnid (yCTaHaBIMBaTh, WMEET JIM YypaBHEHHE WIIU
CUCTEMAa YPAaBHEHUH PENICHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEE).

PemaTte nuHEWHBIE HEPABEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300pakaTh peIICHUE
HEPaBEHCTB Ha YMCIIOBOM NPSIMOM, 3alMCBIBATh PEMIEHUE C TOMOLIBIO CHMBOJIOB.

Pemiath cuCTEMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIHE
KBa/IpaTHOE HEPABEHCTBO, N300pakaTh PEUIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOH,
3aMMChIBATH PEHIEHUE C IIOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELLICHUHU PA3IMYHbIX 3a7a4.

DyHKUMHA

Pacrio3naBaTh GyHKIMM WM3y4eHHBIX BHUJIOB. [loKa3biBaTh CXEMaTHYECKU PACIHOJIOKEHHE
Ha KOOPJIMHATHOU TUIOCKOCTH T'padukoB QYHKIMN BUga: y = kx, y =kx + b, y = k/x, y = ax2 +
bx + ¢,y =x3, y=17x, y = |x|, B 3aBHCHMOCTH OT 3Ha4cHHI KOIPQHIHCHTOB, OIICHBATH
CBOMCTBA (HYHKIIHA.



Crpouth W m300paxaTh CXEMaTUYECKH TpadUKU KBaIPATHUHBIX (DYHKIIMHA, OMHMCHIBATH
CBOMCTBA KBaIpaTHUHBIX (PYHKIMHI MO UX rpaduxam.

Pacno3naBath  KkBaApaTHuHyl0 (QYHKOHIO 10 (QopMmysae, TPUBOAUTH IPUMEPHI
KBaJIPAaTUYHBIX QYHKINI U3 peanbHOMN XKU3HH, (DU3UKHU, TEOMETPHUH.

YucioBbIe NMOCT€10BATEIHLHOCTH U POrpeccun

Pacno3naBaTh apuMeTHYecKyr0 ¥ T€OMETPUIECKYIO0 MPOTPECCUU TIPH Pa3HBIX Crocodax
3aaHusl.

BEIOTHATE BBIYUCICHUSI C HCIOJB30BaHHEM (GOpPMYN N-TOo WieHa apuPMETHIECKOH |
T€OMETPUYECKON MPOTPECCUid, CYMMBI IIEPBBIX N YWICHOB.

N300paxarh 4ieHbI OCIEI0BATEIbHOCTH TOUKAMH Ha KOOPAMHATHOM MJIOCKOCTH.

Pemars 3amaum, cBsi3aHHBIE C YUCIIOBBIMM IOCJIEIOBATENLHOCTSAMHM, B TOM YHCIE 3a7a4u
U3 peasibHOM KU3HU (C UCIIOJIb30BAHUEM KAJIBKYJISITOPA, HU(MPOBBIX TEXHOIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Koanyectn KTPOHHBI
HauMeHoOBaHUuEe 0/IH1ECTBO BI/II[])I HEATECJIBbHOCTH oﬁyqammnxca C yueTOoM e po ¢
Ne 4acoB (undposbie)
pa3iesioB U TeM .
n/n padoyeil NpOrpaMMbl BOCIIUTAHUS oOpa3oBarejibHbIE
NporpaMmmal Bcero K/p
pecypchbl
CooO1ienust uisi 3HAKOMCTBA C UCTOPUEH Pa3BUTHS
MaTeMaTUKH.
Yucna u . .
OObsicHeHue BbIOOpa apu(PMETHIECKUX IEHCTBUMA
BbITHCIICHITL 25 2 JUISL PEILICHMSI, MJUIIOCTPALIMs X044 PEIICHUS bubmmorexa [OK
PannonanbHbie P L b P ’ https://m.edsoo.ru/7f415b90
wena BBITIOJTHEHUE JEUCTBUI HA MOJIEJIN HAIIpaBJIEHbI Ha .
dbopMupoBaHre TOHUMAHUS MAaTEMAaTUIECKON HAYKH,
Kak c(hepbl YeJIOBEUECKOMN NesATEIbHOCTH
LHEHHOCTH HAYYHOTO MMO3HAHUS: OPUEHTALINEN B
NEATEIbHOCTA HA COBPEMEHHYIO CUCTEMY HAyUHbBIX
IPEeICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YeOBEKa, MPUPOJILI U 00IIIECTBA,
MOHUMAHUEM MaTeMaTUYECKOM HayKH Kak cepbl
Anrebpamieckue 27 2 YEJIOBEUYECKOU AESITEILHOCTHA 3Ta1¥013 eé 3321/1214;1 51 Eubmaorexa HOK
BBIPKECHMUSI ’ P https://m.edsoo.ru/7f415b90
3HAYUMOCTH JUIsl Pa3BUTHS IIUBWIIM3ALINH, :
OBJIAJICHUEM SI3bIKOM MATEMATUKHU U
MaTeMaTH4YECKOM KYyJIbTYPOH KaK CPEICTBOM
MO3HAHUS MUpPA, OBJIaJCHUEM MPOCTEHIITUMHU
HaBBIKAMU HCCIICIOBATEIIbCKOMN e TEIbHOCTH;
BrinonHeHnne TBOpUYECKUX 3a1aHUIN, KOTOPbIE
YpaBHeHUs U 20 7 IIO3BOJISAIOT OBJIAZETH A3bIKOM MATEMATUKU U bubnuoreka [JOK
HEpPaBEHCTBA MaTeMaTH4YECKON KyJbTYpPOil KaK CPeJICTBOM https://m.edsoo.ru/7f415b90
MIO3HAHUSI MUPA.
Koopaunats! u CooO1ieHus yqamuxcsi, TpymnoBble MPOSKTHI Bubsmorexa [IOK
4 rpadukmu. 24 1 HAIPaBJICHBI HA OCO3HAHUE TIEHHOCTH TPYIOTIO0MS
pad P Py . https://m.edsoo.ru/7f415b90
DOYyHKINHT WHTEPEC K pa3InIHbIM cdhepam npodecCHoHaTbHOM -
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ACATCIIPHOCTHU, CBA3aHHBIM C MaTeMaTUKOM U €€
IMPHUIIOKCHUAMHU

IToBTOpEHUE 1

['pynioBast paboTa, Mo3BOJIAIONIAsE OCYIIECTBISATh
CaMOKOHTPOJIb BBIITOJHIEMBIX IEHCTBUMN U
CaMOITPOBEPKY PE3YJIbTATA BEIYUCICHUAMN
npeoOpa3oBaHU, MOCTPOCHUH.

bu6anorexa IJOK

6 1
00o0011IeH1E Pemienne npakTUKO-OPUEHTUPYEMBIX 3a]1a4 https://m.edsoo.ru/7f415b90
HarpasieHbl Ha (POPMUPOBAHKNE TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIIEHUH MPAKTUYECKUX
3a/1a4 MaTEMaTUYECKON HAIIPaBJIE€HHOCTH
OBUIEE
KOJIMYECTBO YACOB 102 8
110 ITPOTPAMME
8 KIIACC
KosmnuyecTBo yacos
JJIEKTPOHHBIE
Ne | HammeHoBaHme Buabl 1esATe1bHOCTH 00YYAOIIHMXCH € YY4eTOM (uudposbIe)
n/ pa31¢I0B H TEM B K/ 11/ o0pa3oBaTejIbHbIE
n porpaMMsl cero Y P | paGoyeii nporpaMMbl BOCIIUTAHUSA p
pecypchbl
CooO1enust Jyisi 3HAKOMCTBA C UCTOPUEH pa3BUTHS
MaTeMaTHKH.
YHucna u . .
OOpbsicHeHHe BRIOOpA apu(METHUECKUX JEHCTBUN
BBIHCIICHH. 15 JUISL PEIICHUS, WITFOCTPALIMS X014 PEIICHUS bubmmorexa LIOK
KBanparnsie p T P p ’ https://m.edsoo.ru/71417af8
KODHIL BBITIOJTHEHUE JIEUCTBUI HA MOJIEIN HAIIpaBJIEHbI Ha *
P dhopmMupoBaHUEe MOHUMAaHUS MAaTEMATUYECKOM
HayKH, Kak cepbl UeJTOBEUECKOU NESITEIbHOCTH
Yucna u BrInonHeHne TBOpYECKUX 3aJaHUN, KOTOPBIE
) BBIYHCJICHHUSI. 7 MO3BOJISIFOT OBJIAJIETh S3bIKOM MAaTEMATUKH U bu6anorexa IJOK
Crenens ¢ MaTeMaTU4YEeCKON KYyJIbTYPOIl Kak CPeJICTBOM https://m.edsoo.ru/7f417af8
1[ETTBIM MTO3HAHUSI MUPA.
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ITIOKa3aTcjICcM

Anrebpandecku OBpucTHYECKUE OeceIbl Il HaX0ACHUS 00J1acTH
€ BBIPAKCHUS. 5 ONPEACIICHUS PALMOHAIBHOTO BBIPAKEHUS. bubamnoreka [{OK
KBanpaTHbiii https://m.edsoo.ru/7{417af8
TPEXWICH
CooO1eHus yqamuxcsi, TpynrnoBbie TPOSKThI
Anrebpandecku Hl yHatl - TPY p
HaIlpaBJICHbl HA OCO3HAHUE IIEHHOCTHU
© BHIPDKCHIA. 15 TPYAOTI00HS, HHTEPEC K pa3IMUHbIM chepam Eubmorexa HOK
Anre0Opaunyecka Py ’ p P P https://m.edsoo.ru/7f417af8
4 DOGE npoecCHOHambHOM NeTeTLHOCTH, CBSI3aHHBIM C *
P MaTeMaTUKOU U €€ MPUIIOKEHUIMU
OBpucTruyeckas Oecena, moMoraromias
¥/ paBHCHNA H aHEII)J'II/ISI/I OBaTh CBHSBHM,G)KI[ KO If;MI/I u
HCpaBCHCTBA. 15 KOB(l)CI)I/ILF[)I/IeHTaMI/I KBaJI aTHyOFOp aBHEHUS bubmaorexa OK
KBanpatHsbie P yp ' https://m.edsoo.ru/7{417af8
Pemiath TeKCTOBBIE 3a/1a4u, CPABHUBATDH, BHIOUPATH )
YpaBHEHHUS
crocoObl pelieHus 3a1a4u
[IpakTryeckue paboOThl HA paclO3HABAHUE B
OKpPY>KaIOLIEM MHUPE CUTYallHil, KOTOPHIE
Y paBHCHHUS 1 ueﬁZcoo6HIa3Ho c£0 M iI/IHOBE’lTB HapHSI)IKe
HCPABCHCTRA. 13 MaTeMaTHl:(H 51 CHII/I];")FB}IIVIalPeMaTI/I‘-ICCKI/IMI/I bubmmorexa [IOK
Cucrembl p https://m.edsoo.ru/7f417af8
. cpencTtBamu 11si (hOPMHUPOBAHUS TOTOBHOCTH U y
ypaBHEHUI
CIIOCOOHOCTH K MaTEMaTUYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU
@opMyIUpPOBaTh CBOKMCTBA YHCIIOBBIX HEPABEHCTB,
YpaBHeHUs u WJUTIOCTPUPOBATHh UX HA KOOPAUHATHOM MPAMOM
HS aBCHCTBa 12 I{OKa3BI]£)aT1:I)> anre0 aI/I‘-IeCKI/IpH P ’ bubmaorexa OK
p ' p ' https://m.edsoo.ru/7f417af8
HepaBenctna [IpakTudeckue pabOThI, MO3BOJISIONINE IPUMEHSITH *
CBOMCTBa HEPABEHCTB B X0JI€ pelIeHUs 3a1a4
OyHKIUN. PemaTe 3a1aum U3 peanbHOU )KU3HU, IPUMEHSTh
O(}J,HO]I;HBIG 5 MaTeMaTI/I‘{I[eCKI/Ie BIIEI)aHI/IH TUISt eHIeH’I/I}IPBa,[[a‘{ u3 bubmmorexa [TOK
P https://m.edsoo.ru/7f417af8
MOHSITHUS JIPYTUX OPEIMETOB. 3
QDYHKIHH. 9 PaboTa ¢ HarsIIHOCTEIO, TpaduKaMH, bubamnoreka [IOK
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Yucnossie
byHKIIMHU

coJiep KalllMK MaTeMaTHIECKYH0 HHPOPMAIIHIO
HarpaBjicHa Ha (OpMHUPOBaHUE BOCTIPHUMYHUBOCTH
K MaTeMaTHYECKUM aCTICKTaM Pa3IuYHBIX BUIOB
HCKYCCTBA.

Hcnons30BaTh KOMIIBIOTEPHBIE TIPOTPAMMBI IS
NOCTpoeHUs TpauKoB QYHKIIMA U U3YUEHUS UX
CBONCTB

https://m.edsoo.ru/7f417af8

['pynimoBas padota, MO3BOJISIONIAs OCYIIECTBIATh
CaMOKOHTPOJIb BBITIOJIHIAEMBIX JIEUCTBUN U
CaMOITPOBEPKY pe3yJIbTaTa BEIYUCICHUN

10 IToBTOpEHUE U 6 1 peoOpa30BaHUM, ITOCTPOCHUH. bubmmnoreka [{OK
00o0meHne Pemenne mpakTHKO-OpUEHTUPYEMBIX 33729 https://m.edsoo.ru/7t417af8
HaIpaBJIeHbI Ha (HOPMUPOBHANE TOTOBHOCTH K
AKTUBHOMY yYaCTHIO B PEIIEHUHN TTPAKTUICCKUX
3aJ1a4 MaTEMaTHIECKON HAPaBICHHOCTH
OBILEE
KOJIMYECTBO
YACOB 10 0z 510
[TPOTPAMME
9 KJIACC
KosauyecTBO 4yacos DJIeKTPOHHBbIE
o /it HaumeHoBaHue pa3ie/ioB U TeM K n (uudposbie)
) NporpaMMbl Bcero OHTPOJILHEL PAKTHIECKHAC | oG5hazoBaTenbHbIE
e padoThI padoThI pecype
1 Hucna u BerancieHus. JleiCTBUTENbHbBIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS ¥ HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuoreka [JOK
OJIHOM IepeMEeHHOM https://m.edsoo0.ru/7{419d08
3 YpaBHeHus U HEpaBeHCTBA. CHUCTEMBI 14 1 bubnuoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
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bubmmnoreka IIOK

4 VYpaBHeHus u HepaBeHcTBAa. HepaBeHcTBa 16 https://m.edsoo.ru/7f419d08
> Pynkin 16 Eﬁgi%ﬁiii(.)nlfﬂfm%%
6 YucnoBwle ocie10BaTeILHOCTH 15 Eubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHnue, 0600IIEHNE, 18 bubmmoteka I{JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOITPAMME
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YUYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA30OBATEJBHOI'O
MMPOLIECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI J151 YYEHUKA
Maremartuka. Anredpa: 7-i kiaacc: 6a30BbIM ypoBeHb: yueOHMK, 7 Kimacc/ MaxkapsiueB FO.H.,
Mungrok H.I'., Hemkos K.W. u npyrue; nox pexa. TemsakoBckoro C.A., AKIHOHEpHOE
obuiectBo «M3narensctBo «lIpocBenienne
AnreOpa: 7 kinacc: ydeOHMK U1 yJaluxcsi o01eo0pa3oBaTenbHbIX yupexxaeHui / A.TL.
Mepansk, B.B. Ilononckuit, M.C. Axup. — M.: Benrana-I'pad, 2019.
Marematuka. Anredpa: 8-i kinacc: 6a30BbIi YpoBeHb: YueOHUK, 8 kitacc/ Makapsrues FO.H.,
Munpgiok H.I'., Hemikos K.W. u npyrue; noxa pen. TensikoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3naTenscTBO «IIpocBerienne»
Anrebpa: 8 kiacc: y4eOHHK JJI ydarmuxcs 001eo0pa3oBaTeNbHbIX yupexaenuii / A.T.
Mep3nsk, B.b. Tlononckuit, M.C. Sxkup. — M.: Benrana-I"pad, 2019.

METOJINYECKHUE MATEPUAJIbI IUISI YUUTEJIA

Harnsgaeie mocoOust ( TaOIUIIbI, CXEMBI, YEPTEXKH),

AnreOpa: 7 kiacc: ydeOHMK Ui ydaiuxcs o01meo0pa3oBaTenbHbIX yupexxaeHui / ALl
Mepansk, B.B. Ilononckuit, M.C. Axup. — M.: Benrana-I'pad, 2019.

AnreOpa: 8 Ki1acc : IMIaKTUYECKUe MaTeprabl: MOCOOU JIJIsl ydaluxcs

oO1reo6pazoBarenbHbIX opranmu3anuii / A.I'. Mepansk, B.b. ITononckuit, E. M. PabunoBuuy,
M.C. Sxup.M.: Benrana-I'pad, 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET
https://m.edsoo.ru/, https://resh.edu.ru
https:// uchi.ru



