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MNOACHUTEJIbBHASA 3ATINCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas mporpamma mo y4yeOHOMYy Kypcy "AnreOpa" miast oOywarommxcst 7-9 KiaccoB
pa3paborana Ha ocHoBe @enepasbHOrO TOCYAAPCTBEHHOIr0 00Opa30BaTEILHOIO CTaHIapTa
OCHOBHOTO 00miero o0pa3oBaHus C Y4Y€TOM ¢ COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
IOpPeIbABIAEMbIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAJULMHA POCCUICKOro 0Opa3oBaHMI,
KOTOpbIE 00eCIIeUnBAIOT OBJIA/ICHHE KIFOYEBBIMA KOMIIETEHIIUSIMH, COCTABIISIOUIMMH OCHOBY IS
HENpEepbIBHOIO 00pa30BaHMsl M CaMOPa3BUTHS, a TaKXKe LEJIOCTHOCTh OOIIEKYJIbTYpHOIO,
JMYHOCTHOTO U IO3HABATENBHOTO DPAa3BUTHs OOydarommxcs. B mporpamme yuTeHbl uaed u
nonoxenus Konuenuuu pa3Butus mMatematndeckoro odpasoBanus B Poccuiickoit denepauuu.
B smoxy mudpoBoii Tpanchopmammm Bcex chep UETOBEUSCKOH ACSITEILHOCTH HEBO3MOXKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM Oe3 0a30BOM MaTeMaTHUeCKOW HOJArOTOBKH.
VY3Ke B IIKOJIE MAaTEeMaTHKa CIIYXKHUT OTIOPHBIM MTPEIMETOM IS U3YYEHUS] CMEKHBIX AUCUUIUINH, a
[oCJ€ IIKOJIBI pealbHOW HeOoOXOAMMOCTBIO CTAHOBUTCS HENpEephIBHOE OOpa3oBaHHE, 4YTO
TpeOyeT TMONHOIEHHOW 0a30BO 00IIe00pa30BaTEIbHON TIOJATOTOBKHA, B TOM 4YHCIE U
MaTeMaTHYECKOM.

310 OO0YCIOBIEHO TEM, 4YTO B HAIIM JHH PAcTET YMCIO MPO(EcCHid, CBI3aHHBIX C
HEMOCPEACTBEHHbIM IPUMEHEHHEM MaTeMaTUKH: U B cepe SKOHOMMKHM, U B Ou3Hece, U B
TEXHOJOTMYECKUX O00JIacTAX, U Jaxe B TrymMaHuTapHbIx coepax. Takum oOpazom, Kpyr
IIKOJIBHUKOB, JIJIs1 KOTOPBIX MAaTeMaTHUKa MOXKET CTaTh 3HAYUMBIM IPEIMETOM, PACHIUPSIETCS.

[IpakTyeckas MOJIE3HOCTh MATEMaTHKH OOYCIIOBJIEHA TEM, YTO €€ TPEAMETOM SIBIISIOTCS
(byHaaMeHTallbHbIe CTPYKTYphl HAIllero MHpa: MPOCTPAHCTBEHHBbIE (OPMBI U KOJINYECTBEHHbBIE
OTHOIIEHHSI OT MPOCTEHIINX, YCBAaHMBAEMBIX B HEMOCPEJCTBEHHOM OIBITE, 10 OCTATOYHO
CJIOKHBIX, HEOOXOIMMBIX JJISi PA3BUTUS HAyYHBIX M NPUKIAAHBIX HJed. be3 KOHKpeTHbIX
MaTeMaTHYECKUX 3HAHWW 3aTPYAHEHO TOHUMAaHWE IMPHHIMUIIOB YCTPOWCTBA M HWCIOJIH30BAHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE W HMHTEPIpeTalus Ppa3HOOOpa3HOW COLMAIBHOM,
HYKOHOMHYECKOW, MOTUTHYECKON HWH(popMarmu, Manod((eKTruBHa MOBCETHEBHAS MPAKTHUECKAs
NesITenbHOCTh. KakJIoMy 4YelnoBeKy B CBOEH JKHM3HM MPHUXOAUTCS BBINOJHATH PacuéTbl U
COCTABJISATh AITOPUTMBI, HAXOJUTH U MIPUMEHSITH (POPMYIIBI, BIAJETh MPAKTHYECKIMH MTPHEMaMHU
reOMETPUYECKUX M3MEPEHMH W MOCTPOCHHH, YMTaTh MH(OPMAIUIO, NMPEACTaBICHHYIO B BHJIE
TaONMUI, AuarpaMM W TpaduKOB, JKUTh B YCIOBUSAX HEONPENEJIEHHOCTH ¥ TOHUMATh
BEPOSITHOCTHBII XapakTep ciydyaitHbIX COOBITHI.

OnHOBpEMEHHO € pacuiMpeHueM chep MpUMEHEHHs] MaTEMAaTUKH B COBPEMEHHOM OOILECTBE
BcE Oojee BaXKHBIM CTAaHOBUTCS MaTeMaTHYECKUH CTWIb MBIIUICHUS, MPOSIBISIOUIMICI B
OTIpeNIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3y4eHnss MaTeMaTHKH B apceHal MPUEMOB U
METO/IOB MBIIIJICHHUS] YEJIOBEKAa €CTECTBEHHBIM O0pa3oM BKIIIOYAIOTCS MHIYKLHUS U JAEAYKLHS,
0000mIeHNe W KOHKPETH3allsi, aHalIW3 ¥ CHHTE3, KiacCH(UKamuss W CHCTeMaTH3allus,
abctparupoBaHue M aHanorus. OOBEKTH MaTEeMaTHUYECKUX YMO3AKIIOUEHHH, MpaBuiIa HUX
KOHCTPYHPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (HopMynupoBaTh, OOOCHOBBIBaTb M JIOKa3bIBaTh CYXKICHHS, TEM CAMbIM pPa3BHBAIOT
JIOTHYECKOE MBINUICHHE. Bemymias ponb NpHHAIISKHT MaTeMaTHKe W B (opMuUpoOBaHHH
QITOPUTMUYECKON KOMITOHEHTH! MBIIIJICHUS U BOCIIUTaHUM YMEHUH JEeHCTBOBATh 1O 3a/laHHBIM
QITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE W KOHCTPYHMPOBATh HOBHIE. B mporiecce pemreHus
3aJa4 — OCHOBOM yueOHOH NesATeTbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaKkKe
TBOpYECKAs U MPUKJIaTHAS] CTOPOHBI MBIIIUICHUSI.

OOyuenne MaTeMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh Yy OOYYaIOUIUXCA TOYHYIO,
paMoOHATBHYIO U WH(POPMATUBHYIO PeUb, YMEHHE OTOMPATh HaNOOJee TOAXOISIINE S3bIKOBEIC,
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CHUMBOJIMUYECKHE, TpaUuecKue CpelncTBa Uil BBIPAKEHUS CYXKICHUH M HArJsAHOTO HX
IPEICTABICHUSI.

Heo0XoauMbIM KOMITOHEHTOM OOIIEeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUH SIBIISIETCS
o0Iee 3HaKOMCTBO C METOJaMH IO3HAHUS JCHCTBUTENLHOCTH, MPEICTABICHUE O MPEAMETe U
METOAaX MAaT€MaTuKu, UX OTJINYHI OT MCTOHOB APYTUX CCTCCTBCHHBIX WU I'YMAaHUTAPHBIX HAYK,
00 O0COOCHHOCTSIX NPUMEHEHHsS MaTeMATHKU Ul PELICHHsS HAay4YHbIX M NPHKIAJHBIX 3ajad.
Takum 00pa3oMm, MaTeMaTH4ecKoe 00pa3oBaHHE BHOCUT CBOH BKJaa B (hopMupoBaHHe 0OIIEiH
KYyJIbTYpPbI YEJIOBEKa.

W3yyeHne wmareMaTWKd TakkKe CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO YEJIOBEKa,
HNOHMMAHUIO  KPacoThl W  U3SIIECTBA MATEMATUYECKHX  PACCYKICHHH, BOCIPHSATHIO
reoMeTpruIecKux (popM, YCBOCHHUIO H/Ie CHMMETPHUH.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBJISETCS OJAHMM U3 OINOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHa OOecredyrBaeT
U3Y4YEHUE JPYTUX IAUCLMIUIMH, KaK €CTECTBEHHOHAaY4YHOI'O, TaK U I'YMAaHUTapHOI'O IUKJIOB, €€
OCBOEHHE HEOOXOAMMO JJIsl MPOIOJDKEHUST 00pa30BaHUs U B MOBCEAHEBHOU XHU3HU. Pa3BuTHe y
00y4aroluXxcsl Hay4YHbIX IPEACTABICHUN O IPOUCXOXKICHUM M CYIIHOCTH anreOpanyecKux
abcTpakuui, crnocod0e OTpaxKeHHsl MaTeMaTHUYeCKON HAYKOU SIBIEHUN M MPOLECCOB B MPUPOJE U
oOlIecTBe, poOJIM MAaTeMaTUYECKOrO0 MOJCIMPOBAHMS B HAyyHOM IIO3HAHMM M B IPaKTHKE
croco6cTByeT (hOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U KAUE€CTB MBIIICHUS, HEOOXOTUMBIX
JUIA aJianTallid B COBpPEMEHHOM ImdpoBoM obmecTBe. M3yueHune anreOpbl €CTECTBEHHBIM
o0pa3om o0ecrieurBaeT pa3BUTHE YMEHUSI Ha0JII01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUIEHUS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTb CBOU
NENCTBUS W BBIBOJBI, (GOpMYyIUpPOBaTh yTBEpkaeHUS. OCBOCHHE Kypca anredOpbl o0ecreurnBaeT
pPa3BUTHUE JIOTMYECKOTO MBIIUIEHUS] OOy4YalolUMXCs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIeHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anredpe mpeanoyiaracT 3HAYUTEIbHBI OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
00y4aromuxcsi, MO3TOMY CaMOCTOSITEIbHOE PELICHUE 33/1a4 €CTECTBEHHBIM 00pa3oM SIBIISIETCS
peanuzanuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B crpykType mporpammbl yueOHOro Kypca «Anredpay» OCHOBHOM HIKOJBI OCHOBHOE MECTO
3aHMMAIOT COJIEP’KATENbHO-METOUYECKHE JIMHUN: «Yucaa U BBIYMCICHUSN»; «Anredpanueckue
BBIPAXKCHUSY; «YPaBHEHUS U HepaBeHCTBa»; «DyHkuum». Kaxnasg u3 3Tux conxeplkarenbHO-
METOJMYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YYEHUs Kypca, €CTECTBEHHBIM
0o0pa3oM MeperuieTasich ¥ B3auMOJICHCTBYs C APYTMMH €ro JUHUSAMU. B Xone m3yueHus Kypca
00y4aromuMcs IPUXOAUTCS JTOTHUYECKH PacCyXAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM 1ie7ecoo0pa3HO BKJIIOYUTH B MPOTrPaMMy HEKOTOpPbIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOLINE BCE OCHOBHBIE pa3Jiebl MaTEMAaTHUECKOr0 00pa30BaHUS U CHOCOOCTBYIOLINE
OBJIa/ICHUIO 0OYYaIOIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTEMaTHUECKOTro si3blka. TakuM o0pas3oM,
MOXXHO YTBEpXIaTh, YTO COJEPKATEIbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Ainredpar
ABJIIETCS €70 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Hucna U BBIYUCIEHUS» CIY>)KMUT OCHOBOM JJIsl JAJIbHEHIIEr0 U3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOyYaromUXCs  JIOTMYECKOTO  MBIIUICHHS,
(GOpMHUPOBAHHIO YMEHHUSI IOJIb30BATHCSI AITOPUTMAMU, a TaKKe MPHOOPETEHUIO0 MPAKTHUECKUX
HaBBIKOB, HEOOXOMMBIX JJIsl TOBCEIHEBHON >KM3HU. Pa3BUTHE MOHATHA O YMCIE B OCHOBHOM
IIKOJI€ CBS3aHO C PpAlMOHAIBHBIMA M HMPPALMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM
MIPEJCTABICHUH O JICHCTBUTEIHLHOM YHCIIE. 3aBEPIIEHUE OCBOCHHUS YUCIOBOM JIMHUU OTHECEHO K
CTapIIeMy 3BeHYy 0011ero 00pa3oBaHus.

Copepxanue IByX aaredpanyeckux JUHUN — «AnreOpanueckue BHIpaKEHUs» U «Y paBHEHUS
U HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOMIMXCSl MAaTEeMaTHYECKOro armrmapara,
HEOOXOIUMOro JUIsl pelleHus 3aJad MaTeMaTHK{, CMEXHBIX TPEIMETOB U MPaKTUKO-
OPUEHTHPOBAHHBIX 3a/ad. B OCHOBHOHM IIKOJ€ y4eOHbIM MaTepuan TpyNIUPYeTcss BOKPYT
paloHaIbHBIX BBIpAXKEHUN. Aredpa JEMOHCTpPHUpPYET 3Hau€HHWE MATeMaTUKH KakK s3blKa JJis
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IIOCTPOEHUsT MAaTEMAaTUYECKUX MOJCIICH, ONMCAHUA IIPOLECCOB U SBICHUN peaabHOro mupa. B
3a7jauu 00y4eHus anreOpe BXOJAT TakKe JajbHENIIee Pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHHUS,
HEO0XOMMOT0, B YAaCTHOCTH, JJISI OCBOCHHUS Kypca WH(GOPMATHKH, U OBJIAJCHUE HaBBIKAMHU
NEeNyKTUBHBIX  paccykieHuid. IlpeoOpa3oBaHue  CHUMBOJBHBIX  (OPM  BHOCHT  CBOM
cneuu(uyeckuii BKJIAJ B Pa3BUTHE BOOOPAXEHHS, CIIOCOOHOCTEH K MaTeMaTHYEeCKOMY
TBOPYECTBY.

Conepxanne (QyHKIMOHATBHO-TPa()UIECKON JTMHAN HAIEICHO HA IMOJIyYeHHE IIKOJIbHUKAMHU
3HAHUM 0 QYHKUMAX KaK BaKHEHIIEH MaTeMaTH4YeCKON MOJeNH sl ONUCAHMsI U UCCIIEI0BAaHUS
pa3HO 0Opa3HBIX MPOLIECCOB U SIBICHUN B Ipupoje u odmectBe. M3ydyeHne 3Toro marepuana
CHOCOOCTBYET Pa3BUTHIO Y OOYYaIOLIMXCS YMEHHs UCHOJIb30BATh PA3IMUHbIE BbIPA3UTEIbHbIE
CpeACTBa sI3bIKa MAaTEMaTHKH — CJIIOBECHbIC, CHMBOJIMYECKHE, I'padUuecKkrue, BHOCUT BKIIAJ B
(dbopMHpOBaHUE NPEACTaBICHUHN O POJIM MATEMATUKH B Pa3BUTUU LIUBMIN3ALMH U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yuebHOMY Tulany B 7—9 Kiaccax m3ydaeTcs y4eOHbBIH Kypc «Anredpay», KOTOPBIH
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lienbl coaepkaHus: «Yucna ©  BBIUMCICHUS,
«AnredpanydecKue BHIPAKEHHS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUN.

VY4eOHblil TU1aH Ha U3ydeHue anreOpsl B 7—9 kiaccax OTBOJAUT HE MeHee 3 yueOHBIX 4acoB B
HEJIENII0 B TEUYCHHE KaXJOro rojaa oOy4deHus, BCEro 3a Tpu rojga obydeHuss — He Mmenee 306
y4€OHBIX 4acoB.

COJAEP/KAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KJIACC

Yucaa v BLIYUCTIEHUA

PannonaneHbIe yncna.

JlpoOu OOBIKHOBEHHBIE U JIECTUYHBIE, IEPEX0]] OT OAHOM (popMbl 3amucu apodelt K Apyroii.
[ToHsATHE palMOHATIBHOTO YHCIA, 3aIMCh, CPABHEHUE, YIOPSIOYHBAHNE PAIIMOHAIBHBIX YHCEIL.
Apudmerndeckne AEHCTBUS C palMOHAIBHBIMU 4YMCIaMu. PemieHue 3amad M3 peabHOU
IIPAKTUKHU Ha YacTH, Ha ApoOu.

CreneHb C HaTypaJlbHBIM IIOKa3aTelleM: OIpejeieHne, NpeoOpa3oBaHUE BBIpAKEHUH Ha
OCHOBE OTIpE/ICTICHHUS, 3aIICh OOIBIINX 4rcel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE POOH U
JpoOu B BUJE MPOLEHTOB. TpH OCHOBHBIE 337ayll HA MPOLEHTHI, PEeLIeHUEe 3a7ad U3 pPeanbHOM
NPaKTUKH.

[IpuMeHeHHe TMPHU3HAKOB JEIUMOCTH, Ppa3jIOkKEHWE Ha MHOXHMTENIM HaTypaJbHBIX YHUCEl.
PeanbHbIE 3aBHCUMOCTH, B TOM YHCIIE TIpsSIMasi B 0OpaTHasi MPOIOPIHOHATBHOCTH.

Aaredpanveckue BbIPasKeHHS

[IepemenHbIE, YMCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEHHOW. [lomycTUMble 3HAaYEHUS
nepeMeHHbIX. IIpencraBieHre 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIHI.
Boruncnenus no ¢popmynam. [IpeoOpazoBanne OyKBEHHBIX BbIpaXKEHHH, TOKIECTBEHHO PAaBHbIE
BBIpa)KEHUS, TPaBUIa MPeoOpa3oBaHUs CyMM M IPOM3BEACHUH, MpaBMiia PaCKpPBITUS CKOOOK U
MPUBEICHNS OTIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [10KA3aTEIEM.

Opnounensl 1 MHorowieHsl. CreneHb MHorowieHa. CIIOKEHWE, BBIUMTAHUE, YMHOXEHUE
MHOTOWICHOB. POpMyIIbl COKPAIEHHOIO YMHOKEHHs: KBagpaT CyMMBI M KBaJApaT Pa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOXKHUTENH.

YpaBHenust
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VYpaBHeHHe, KOpPEHb YpaBHEHHMs, IpaBHja NpeoOpa3oBaHUs ypaBHEHUS, PAaBHOCHUIBHOCTD
ypaBHeHUH. JInHEHOE ypaBHEHHE C OJTHOM MIEPEMEHHOM, YUCIIO KOPHEW JIMHEHHOTO YPAaBHEHUS,
pellieHue JIMHEHWHBIX ypaBHeHHI. CocTaBieHME ypaBHEHUH IO YCIOBHUIO 3ajaud. Pemienue
TEKCTOBBIX 3a7ja4 C IIOMOIIBIO ypaBHEHUN. JINHENHOE ypaBHEHUE C JBYMsI IEPEMEHHBIMU U €I0
rpapuk. Cucrema IBYX JIMHEHHBIX ypaBHEHHH C ABYMS IEpEMEHHBIMU. PemieHue cucrem
ypaBHEHMH cIocoOOM MOACTaHOBKH. [IpuMepsl peleHns TEKCTOBBIX 3ajay ¢ MOMOLIbIO CUCTEM
YpaBHEHUM.

Koopaunats! n rpaguxu. @ynkoun

KoopannaTa Touku Ha npssMoil. YncnoBele IpoMexyTKU. PaccrosiHue Mexay AByMs TOUKaMU
KoopAauHaTHOM mnpsiMoil. IlpsimoyrosbHas cuctema koopauHaT, ocu Ox u Oy. AOcuucca u
OpAMHATa TOYKM Ha KOOPAMHATHOW IutockocTu. IIpumepsl rpaukoB, 3aJaHHBIX (OPMYITAMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocteil. [lonsatue ¢ynknun. ['paduk ¢pynkuuu. CpoiicTa
byakuuid. Jluneinas ynkous, e€ rpaduk. I'padux dbynkumm y= IxI. I'padudeckoe perienue
JIMHEUHBIX YPABHEHUHN U CUCTEM JIMHEMHBIX YPABHEHUI.

8 KJIACC

Yucia ¥ BBIYHCTICHHS

KBagparueiii xopenb u3 uyucna. llonstue 00 wuppanuoHanbHoM uuncie. JlecsTuyHbie
npuOIKEeHUs UppalMOHaIbHBIX uncen. CBolcTBa apuMeTHYecKuX KBaJAPATHBIX KOPHEH U UX
MpUMEHEHHUE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUM M BBIYUCICHUAM. JleHWCTBHUTENbHbBIC
YHCIIa.

Auredpanyeckne BbIpaKeHUs1

KBaznparHsiii TpEXUIIeH; pa3iokeHHe KBAAPaTHOTO TPEXWIeHA HA MHOYKHUTEIH.

Anrebpanueckast  apoOb. OCHOBHOE  CBOWCTBO  anreOpamdeckoil  apoOu. CioxxeHue,
BBIUUTAHUE, YMHOXKEHUE, JiefieHne anreOpanueckux ApoOeil. ParmoHanbHble BBIpa)KEHUS U UX
npeoOpazoBaHue.

YpaBHe}mﬂ U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opmyna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, cBOAALIMXCA K JUHEWHBIM M KBajapaTtHeIM. Ilpocreiimme apoOHO-
palrOHAIbHBIE YPABHEHUS.

I'paduueckas MHTEpHpeTanuss ypaBHEHHH C JIByMs INEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs IepeMEHHBIMU. [IpuMepbl pemeHus CUCTeM HENMHEMHBIX YPaBHEHHH ¢
JBYMSI IIEPEMEHHBIMU.

Perrenne TekCTOBBIX 3a7a4 anreOpanyeckuM CIiocoOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NepeMEHHOM. PaBHOCUIIBHOCTD
HEpaBeHCTB. JIMHeliHble HEpaBEHCTBA C OJIHOM MmepeMeHHON. CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢yukiuu. OOnacTh onpeaeneHUs U MHOXeCTBO 3HaueHUH (yHKiuu. CrocoOsl
3ananus QyHKIUH.

I'paduk ¢pynxuun. Yrenune cBoiicts ¢pynkuu no e€ rpaduky. [Ipumeps! rpaduxos GhyHKIH,
OTpaKaIOIIKX pealbHbIE MPOLECCHI.

OyHKIMH, OINHUCHIBAIOIIME MPSAMYI0 W OOpaTHYIO MNPOMOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpapuku. yHkMu y = X%,y = X3, y=\/x, y= IxL

I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUH.

9 KJIACC
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Yuciia v BLIYMCIEHUS

PanmonaneHble 4uclia, WppalMOHANBHBIE YKCIA, KOHEYHBIE M OCCKOHEUHBIC IECSTHYHBIC
npoOu. MHOXECTBO JCHCTBUTEIBHBIX 4YHCEN, JICHCTBUTCIIbPHBIC YHCIIa KaK OECKOHEYHBIC
JNEeCATHYHbIE  OpoOn. B3aWMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JICUCTBUTENbHBIX YUCET M KOOPAUHATHOMN MPSMOM.

CpaBHeHUE JACHCTBUTENBHBIX 4HCEN, apuMeTHdecKue ACUCTBHS C JACUCTBUTEIHHBIMU
YHCIIaMU.

N3mepenusi, mpuOIMKEeHHs, OTICHKH.

Pa3mMepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JJIUTEILHOCTh IIPOILIECCOB B OKPYIKAIOIIEM MHUPE.

[TpubnmxE€HHOE 3HAYEHWE BEIWYMHBI, TOYHOCTh MNpuOMMKeHHs. OKpyrJIeHHe YHCe.
[Tpuknaka v OllEeHKa pe3yIbTaTOB BEIYHCIICHUM.

YpaBHeHus U HepaBeHCTBA

YpaBHeHUsI C OJTHOM NTEPEMEHHOM.

JIuneiiHoe ypaBHeHMe. PemieHne ypaBHEHUH, CBOIAUNIMXCS K JUHENHBIM. KBanpatHoe
ypaBHEHHE. PenieHue ypaBHEHHH, CBOAAINMXCA K KBajpaTHbIM. bHUKBajpaTHOEe ypaBHEHHE.
IIpumepsl pemieHWs YpaBHEHHMM TpeTbed M 4YETBEPTOM CTENEHEH Ppa3jIoKEHUEM Ha
MHOXHTENH. Pemienne ApoOHO-pallMOHANIbHBIX YpaBHEHWH. PemieHue TEKCTOBBIX —3ajad
anreOpandecKuM METOIOM.

Cucrembl ypaBHEHUH.

VYpaBHeHHEe ¢ JByMs IEpeMEHHBIMH M ero rpaduk. Pemenume cucreM ABYX JHMHEWHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelleHne cucTeM IByX YpaBHEHMH, OJAHO U3 KOTOPBIX
JUHENHOoe, a Jpyroe — BTOpPOH creneHu. I'paduueckas nHTEpnpeTanysi CUCTEMbl YPaBHEHUN C
JBYMsI IEPEMEHHBIMU.

Pemenune TeKCTOBBIX 3aa4 aNreOpandeckuM CrIOCOOOM.

Hepagencrtpa

UucinoBble HeEpaBeHCTBA M HUX CBOMCTBA. PenieHue JMHEMHBIX HEPaBEHCTB C OJHOMU
nepeMeHHoi.  PemleHwe  cUCTEM  JIMHEHWHBIX  HEPAaBEHCTB € OJHOM  IEPEMEHHOM.
KBanparnsle HepaBeHCTBa. ['paduueckas WHTepHpeTalysi HEPAaBEHCTB U CUCTEM HEPaBEHCTB C
JBYMS [IEPEMEHHBIMU.

DOyHKIUH

KBagpatuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KOOpAMHATBI BEpPLIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.
Ipaduxu Gpyskmmit: y =kx, y=hrx+b, y=k/x. Y=Vx, y=x*. y=1x I u ux cBoiicrsa.

YucjoBble MOCJIeI0BATEIbHOCTH

Onpenenenre u cnocoObl 3aJaHNSI YUCIIOBBIX MIOCIIEI0BATEIbHOCTEH.

IloHsATHE YMCIIOBOM MOCIENIOBAaTENBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIion n-ro WieHa.

Apudmernueckas 1 reoMeTpUUECKasi IPOTPECCHH.

Apudmernueckas U reoMerpuueckas nporpeccur. dopmyiibl n-ro wieHa apudMeTudeckon u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxeHne 4iIeHOB apUPMETHYECKON M TIeOMETPHUYECKONM MpOrpeccHii ToukamMH Ha
KOOPJMHATHOM TJIOCKOCTHU. JINHENHHBIN 1 SKCTOHEHIIUAIbHBINA pOCT. ClI0KHbBIE MPOLEHTHI.

IHINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoecHue y‘-IC6HOl"0 Kypca <<AJ1re6pa>> JOJIXKHO obecneunBaTh JOCTHIKCHUC Ha YPOBHC
OCHOBHOT'O O6H.[€FO O6p330BaHI/I$I CICAYIOIMUX JIMYHOCTHBIX, METANIPCAMETHBIX U MPECAMETHBIX
06pa3OBaTeJ'IBHBIX PE3YyIbTATOB:
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JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pe3yNbTaThl  OCBOCHUS  NIpOrpaMMbl  yueOHOro Kypca  «AnreOpa»
XapaKTePU3YIOTCS:

IIaTpnoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOILIOMY M HACTOSIIEMY POCCUICKON MaTEeMaTHKU, IEHHOCTHBIM
OTHOUIEHWEM K JOCTH)KECHUSM POCCUUCKUX MATEMAaTUKOB M POCCHUMCKOM MaTreMaTU4eCKON
IIKOJTBI, K MCITOJIb30BAHUIO 3THX JOCTWKEHUN B IPYTrUX HayKaxX W MPUKIATHBIX chepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA U peau3aliid ero Mpas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3IHUYHBIX CTPYKTYP,
SIBJICHHM, TPOLENYyp TPaXTaHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M TIp.); TOTOBHOCTHIO K
00CYXJICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JOCTHUXKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPaJib- HO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHWH NPAKTHYECKUX 3aJad MaTeMaTU4YeCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEr
YKU3HU JJIs yCTIeUTHON MPOo(eCcCHOHANBHOM IEATEIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHUI;

OCO3HaHHBIM BBIOOPOM M TIOCTPOCHHUEM WHIUBUIYAIIbHOW TPAaeKTOpUU OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIUTAHUE!

CIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a7a4, pEUICHUH, PACCYKICHUH; YMEHUIO BUICTh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

I{leHHOCTH HAYYHOT'O TO3HAHUS:

OpUEHTAlMel B ACSITeNbHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeAcTaBlIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEIIOBEKa, MPHPOABI W OOIMIECTBA, IOHHUMAaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JJISl Pa3BUTHS LIUBUIIU3AIUY;

OBJIQJICHHEM SA3bIKOM MaT€MaTUKU U MaTEMaTUYECKON KYJbTYpOW KaK CPEICTBOM MO3HAHUS
MHpA;

OBJIAJICHHEM MPOCTEHIIIMMU HAaBBIKAMH MCCIIEIOBATEIbCKON JEATEIbHOCTH.

dusuyeckoe BocnuTaHue, (GopMUpPOBaHHE KYJIbLTYPbI 310pPOBbS M 3MOLHOHAJIBLHOIO
Os1aromostyqusi:

FOTOBHOCTBIO MPUMEHITh MAaT€MAaTHYECKHE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbSI, BEIACHUS
310pOBOTO 00pa3a *HU3HU (30pOBOE MUTAaHUE, cOATAHCUPOBAHHBINA PEXUM 3aHSATHI M OTIbIXA,
perymnsipHasi pu3udYecKasi aKTUBHOCTH);

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

IKoJ0rn4ecKoe BOCIUTAHHE:

OpUEHTAIlMe Ha TPUMEHEHUE MaTeMaTHYECKWX 3HAHWUU A pElIeHHs 3a7ad B 00JacTu
COXPAHHOCTH OKpYXKaIOIIeH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCJIEACTBUM JJISI OKPYXKAIOIIEN CPEIBI;

OCO3HaHHEM TTI00aTBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus.

JIMYHOCTHBIE  pe3yJibTaThl, oO0ecmeyHBaKOIIMEe aJaNTanMl  ody4yawierocsi K
U3MEHAIMMCS YCJIOBUAM COLUAIBHON U IPUPOJIHOM Cpe/bl:

e TOTOBHOCTBIO K JICCTBHUSIM B YCIIOBHUSIX HEONIPENEIEHHOCTH, MOBBIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€PE3 INPAKTUYECKYIO AEATEIbHOCTD, B TOM YUCJIE YMEHHUE YUUTBCS Y IPYTUX
J0e#, MpHoOpeTaTh B COBMECTHOM /1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIINH U3
OIBITA JPYIHUX;
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e HE0O0XOAMMOCTBHIO B ((OPMUPOBAHMM HOBBIX 3HaHUH, B TOM 4Kcie (HOPMYIHPOBATH UJIEH,
MOHATUS, TUNOTE3bl 00 00BEKTAX U SIBIECHUAX, B TOM YHUCIIE paHEE HE U3BECTHBIX, OCO3HABATh
neguuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

e CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYaLUIO, BOCHPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOLIHNI KOHTPMEP, KOPPEKTUPOBATH IPHHUMAEMBIE PEIICHUS U JeHCTBUS,
(opMyIMpOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe  pe3yJbTaThl OCBOCHHUS TPOTrpaMMbl  ydeOHOro Kypca «Aure0Opay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCANbHBIMU NOZHAGAMENbHBIMU OCliCTNEUIMU,
VHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OeliCMEUIMU u
VHUBEPCATbHBIMU PEYIAMUBHBIMU OCLICNEUIMU.

1) Vuusepcanvuvie noznasamenvhule oeticmgusi obecneuusarom Gopmuposanue 0a308biX
KOZHUMUBHBIX NPOYECCO8 00YUaArOWUXcs (0C8OeHUe MemOo008 NO3HAHUS OKPYICAIWe20 MUpd,
npuUMeHeHUe J102ULEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3oBble joruveckue aelicTBHA:

e BBIABJIATBH U XapaKTEPU30BaTh CYLIECTBEHHBIEC IPU3HAKY MAaTEMAaTHUECKUX O0BEKTOB,
MOHATHUH, OTHOIIEHUH MEXTy TOHATUSAME; (POPMYINPOBATH ONpPEACTICHUS IOHATHIH;
yCTaHaBJIMBATh CYILIECTBEHHBIHN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS Ul 0000IIEHUS U
CpaBHEHHUS, KpUTEPUHU IIPOBOAUMOIO aHAIN3a;

e BOCIPUHHMMATH, (OPMYJINPOBATH U IPEOOPA30BHIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHULATENbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

e  BBIABJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOpEUHs B (aKTax,
JAHHBIX, HAOIOICHUAX W YTBEPKIACHUSX; TIPEJIaraTh KpUTEPUH ISl BEISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

e JleJaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, 1€AYKTUBHBIX U UHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUEeHUH 110 aHAJIOTUH;

e pa3z0uparh J0Ka3aTENIbCTBA MATEMATHUECKUX YTBEPKIECHUHN (MPSMbIE U OT IPOTUBHOIO),
MIPOBOJIUTH CAMOCTOSATENIBHO HECIIOKHBIE JJ0KAa3aTeIbCTBA MAaTEMaTUYECKHX (haKTOB,
BBICTpauBaTh apryMEHTAaLNIO, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATh
COOCTBEHHBIE PACCYXKACHUS;

e BBIOUpATH crIOCOO perieHns yueOHo! 3ajaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMUS,
BbIOMpaTh HanboJee MOIXOASIINMN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHEB).

Ba3oBble ncciiegoBaTeLCKHE JeliCTBHA:

e HCIOJB30BATh BOMPOCKHI KaK UCCIIEOBATEILCKUNA HHCTPYMEHT MO3HAHUS; (OPMYIHPOBAThH
BONPOCHI, (GPUKCUPYIOIIKE TPOTUBOpEUHE, MPOOIeMy, CAMOCTOSATEIHHO YCTAaHABINBATh
HCKOMOE€ M JaHHOC, Q)OpMHpOBaTI) FI/IHOTCBY, apFYMGHTI/IpOBaTI) CBOIO ITO3UIINIO, MHCHUC,

e TMPOBOJUTH MO CAMOCTOSTENILHO COCTABICHHOMY IIJIaHY HECIIOKHBIN YKCIIEPUMEHT,
HEOOJIBIIIOE MUCCIIEIOBAHUE 110 YCTAHOBIICHUIO OCOOCHHOCTEM MaTeMaTHIEeCKOTO O0OBEKTa,
3aBHCHMOCTEN 00BEKTOB MEXIY COOOI;

e CaMOCTOATEIHHO (hOPMYITHPOBATH OOOOIICHHS 1 BBIBOJIBI ITO PE3yJIbTaTaM IIPOBEAECHHOTO
HaOII0IeHNs1, KCCIIEIOBAHNUS, OIICHUBATh JJOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTaTOB, BEIBOJIOB
H 0000IIeHNH];

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATH MPEATNIOI0KEHUS O €ro
paSBI/ITI/II/I B HOBBIX YC.]'IOBI/ISIX.

PabGora ¢ undopmanmeii:
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e BBIBJIATH HEJJOCTATOYHOCTH M N30BITOYHOCTH HH(OPMALINH, JAHHBIX, HEOOXOANMBIX IS
pelIeHus 3a/1a49u;

e BBIOMpATh, aHATU3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIHIO
Pa3IUYHBIX BUAOB U (POPM IPEICTABICHNUS;

e BbIOMpaTh opMy IpeAcTaBICHUS HHPOPMALUU U WILTIOCTPUPOBATH pelllaeMble 3a/1aun
CXeMaMHU, AuarpaMMaMH, HHOH TpaduKoil 1 UX KOMOMHAIMSIMU;

e  OIICHMBATh HAJEKHOCTh HH(POPMAITUH 110 KPUTEPHUSIM, IPEUIOKEHHBIM YUUTEIEM HIIN
cOpMyIHPOBAHHBIM CAMOCTOSTEIIBHO.

2) VHusepcanvnvlie KOMMYHUKamMueHble Oelicmeusi  obecneuusaom  copmMuposaHHoCmy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
O01menmne:

e BOCIPUHHUMATH U (HOPMYIUPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBUAMM U LEIAMU
O0IIeHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U THCbMEHHBIX
TEKCTax, 1aBaTh NOSICHEHUS 110 X0y PEIICHUs 3a/1a4l, KOMMEHTHUPOBATh IOJIyYEHHBIN
pe3yibTart;

e B Xofle 00CY>A€HUs 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbl, TPOOIEMBI,
penraeMoi 3a7a4y, BBICKa3bIBaTh UJEH, HALICJICHHBIC HA IIOMCK PELICHMS; COIOCTABIIATh CBOU
CYXJIEHUS C CYXKJIECHUSAMH IPYTUX YUaCTHUKOB AMANOra, OOHApyKUBaTh pa3inuue U CXOJCTBO
MO3UIHI; B KOPPEKTHOH (hopme POpMyITMpoBaTh pa3HOTIIACHS, CBOM BO3PaKEHHS,

e IPEACTABIATH PE3YJIbTAThl PELICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIIEIOBaHMsI, IPOEKTA;
CaMOCTOSITENILHO BEIOMPATh (pOpMAT BHICTYIICHHUS C YIETOM 3324 IPE3CHTAINH U
0COOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

e TIOHHMMATh U UCTOJIB30BATh MPEUMYILECTBA KOMAH/HOW U MHIUBUAYAIbHOU pabOTHI IPH
peleHnH yuyeOHbIX MaTeMaTUYEeCKHX 3a/ay;

e TIPUHUMATH LIEJTb COBMECTHOM JICATEIbHOCTH, ITIAHUPOBATh OPTraHU3AIHI0 COBMECTHON
paloTBhI, pacrpeaensTs BUAbI paboT, JOroBapuBaThCs, 00CYKAATh NPOLECC U Pe3yIbTaT
paboThl; 06001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

e y4YacTBOBAaTh B IPYMHIOBBIX (popMax paboTsl (00CyKIeHNsI, 0OOMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U JIp.);

e BBINOJHATH CBOIO YacTh pabOTHl M KOOPJAMHHUPOBATH CBOM JICHCTBUSA C IPYTUMHU YJIC€HAMHU
KOMaH/IbI;

e OIICHHMBATh KauY€CTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMO/ICHCTBUSI.

3) Yuueepcanvuvie pecynamuensvie oeticmeusi obecneuusarom @Gopmuposanue CMbICIOGbIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmu3anus:

CaMOCTOSITENIbHO COCTABJIATH IJIaH, aITOPUTM pEeLIeHMs 3a/adyd (WM €ro 4acTb), BHIOMpATh
crnoco0 pemeHuss ¢ Y4€TOM HMMEIOLIUXCS PECYpCcOoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOI HHQOPMAIIHIH.

CaMOKOHTPOJIb:

e BIJIAJETHh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca U pe3ybTaTa perieHus
MaTeMaTHIEeCKOM 3a1a9H;

e MPEIBUAECTH TPYIHOCTH, KOTOPHIE MOT'YT BOZHUKHYTh IIPY PELICHUH 3a/1a4i, BHOCUTh
KOPPEKTHUBHI B JIEATEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OITHNOOK,
BBISIBJIEHHBIX TPYJIHOCTEN;
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e OIICHHMBATh COOTBETCTBHE PE3YJIbTaTa ACATEILHOCTH IMOCTABICHHOM LIEIH U YCIOBHSIM,
OOBSACHSITH IPUYUHBI TOCTHKCHUS MITH HEOCTIDKEHHUS eI, HAXOANUTh OIIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOro Kypca «Airedpa» Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUS JOJIAKHO
o0ecreynBaTh JOCTHKEHHUE CIEAYIOUINX MPEAMETHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB!

7 KJIACC

Yucia ¥ BBIYHCIECHUS

HaxoauTp 3HaYeHUs YUCIIOBBIX BBIPAKEHUH; MPUMEHITh Pa3HOOOpPA3HbIE CIIOCOOBI M IPUEMBI
BBIUMCJICHUS] 3HAYEHUI APOOHBIX BBIPAKEHUN, COAEpKAIIUX OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOH.

[Tepexoauthb OT oAHOM (HOPMBI 3aIIMCH YUCEI K Ipyroi (IpeoOpa3oBbIBaTh NECATUUHYIO APOOD
B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JIECATHYHYIO, B YACTHOCTH B OECKOHEYHYIO JECCATUYHYIO
JIpoOBb).

CpaBHUBaTh U YIOPSAJ0YMBATh PALIMOHAJIbHBIE YUCIIA.

OKpyrisaTh yucna.

BbINONHATE NPUKKUIKY W OLEHKY pe3yJibTaTa BBIYMCICHHUH, OLIEHKY 3HAYEHUW YHCIOBBIX
BBIPKEHHUM.

BbInonHATE AEWCTBUS CO CTENEHSMU C HATypajlbHBIMU ITOKA3aTEISIMHU.

[IpuMeHATh npU3HAKU JETUMOCTH, PA3JIOKEHUE HA MHOKUTEIU HATypalbHbIX YUCE.

Pemarp npakTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBA3aHHbBIE C OTHOLICHHEM BEJIWYUH,
MPONOPUMOHAIBHOCTHIO BEJIUYMH, IPOLEHTAMU; HHTEPIIPETUPOBATh PE3YNIbTAThl PELUICHUS 3a/1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTPUBAEMbIX OOBEKTOB.

AaredpanvecKkue BbIPasKeHHS

Hcnonp3oBarh anreOpanyeckyl0 TEPMUHOJOTHIO M CUMBOJIMKY, NMPUMEHITh €€ B Mpolecce
OCBOCHHMS y4eOHOT0 MaTepuana.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPRXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSX TIEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHusl LENOT0 BBIPRKEHUS B MHOTOWIEH INPHBEIECHHEM I0J00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OJHOWIEHA HA MHOI'OYJIEH U MHOT'OYJIEHA Ha MHOTOYJIEH, IPUMEHATh
(dopMyIibl KBaJipaTa CyMMBI U KBajipaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKeHNe MHOTOWIEHOB HA MHOKUTENHN C TIOMOIIbIO BEIHECEHUS 32 CKOOKHU
o0lIero MHOMKUTENS, TPYIIHUPOBKM CJaraéMblX, MpPUMEHEHHUs (GOpMyJ COKpaIEHHOTO
YMHOKCHHS.

[IpumensTs npeoOpa3oBaHKsl MHOTOWIEHOB JJIS PELICHUS Pa3IMYHbIX 3a/1a4 U3 MaTeMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIILHON ITPAKTUKHU.

Hcnonb3oBaTh cBOWCTBA CTENEHEH C HATypaJbHBIMU IOKazaTeIsIMH JJis NpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHNs 1 HEPABEHCTBA

Pemrate nuHENHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOM, NPUMEHsSA IIpaBUja Iepexona oOT
HCXO/IHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, fBIIETCS JIM YHUCIO KOpPHEM
YpaBHEHU.

[IpumensTs rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpuUMephl Map YHCeN, SBJSIOIUXCS PELUIeHHEM JIMHEHHOTO ypaBHEHHs C JABYMs
IIEPEMEHHBIMH.
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Ctpouth B KOOPAMHATHOH TIOCKOCTH TpaduK TUHEHHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMU;
MOJIB3YSCh TPAaQUKOM, TIPUBOIUTH MPUMEPHI PEIICHUST YPABHEHUSI.

Pemarp cucTtemMbl ABYX JIMHEHHBIX YpaBHEHHH C JABYMS MEPEMECHHBIMH, B TOM 4YHCIIC
rpagu4ecKy.

CocTaBiATh U pelIaTh JMHEHHOE YPaBHEHUE WIIM CUCTEMY JTUHEHHBIX YPAaBHEHHH 110 YCIOBHUIO
3aJ]]au, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4 TIOJTyYCHHBIH Pe3yibTarT.

Koopannatel u rpaguku. ®yHkuun

N300paxaTh HA KOOPJAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33aJJaHHBIM KOOpPJIUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 32 MUCHIBATH YHCIOBBIE TPOMEKYTKU Ha alIreOpanveckoM si3bIKeE.

OTmedaTs B KOOPJAWHATHOW IIOCKOCTH TOYKH 10 33/IaHHBIM KO OpAMHATAM; CTPOUTH IpaduKu
nuHerHbIX QyHkiui. Ctpouts rpaduk Gynkmuu y =1x L.

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIIMA M3BECTHBIC 3aBUCUMOCTH MEXITY BETUYMHAMU: CKOPOCTh,
BpEMsi, pACCTOSIHUE; LI€HA, KOJIMYECTBO, CTOMMOCTb;, IPOU3BOAUTEIBHOCTh, BPEMs, OOBEM
paboTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmare rpaduueckuid crocod MpeACTaBICHUS W aHadu3a WHPOpPMAIMH; H3BJICKATh H
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucaa v BLIYUCTIEHUA

[IpuMeHATh TTOHATHE apUPMETHISCKOTO KBAJIPaTHOTO KOPHS;, HAXOJUTh KBaJIpaTHbIC KOPHH,
UCIIONIB3YSl TPU HEOOXOAMMOCTH KAaJIbKYJSTOP; BBINOIHATh MPEOOpa3oBaHUsI BBIPAKEHUI,
CoJIeprKalIiX KBaJpaTHbIE KOPHU, UCIIONb3Yys CBOMCTBA KOPHEH.

Hcnonbs30Bath 3anucy OOJBIINX M MAJIBIX YKCEJ C TOMOIIBIO IECATUYHBIX APOOEH U CTeTeHel
ypcna 10.

Anredpanyeckne BbIpasKeHUsI

[IpuMeHATH TOHATHE CTEMEHW C LeNbIM I[oKa3aTeleM, BBIMOJHATh IpeoOpa3oBaHUs
BBIPAKEHMM, COAEP/KALUX CTEIIEHH C LIEJIBIM ITOKa3aTeIIEM.

BhINONHATE TOKIECTBEHHBIE TPEOOPa30BaHUs PAllMOHATILHBIX BBIPAKEHUI Ha OCHOBE MPAaBUJI
JEeHCTBUI HaJl MHOTOUIEHAMHU U aJIreOpandecKuMHU JIpOOsSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensTs npeoOpa3oBaHMs BBIPAKEHUN JJII PELIECHUS Pa3IMYHBIX 33/a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTUKHU.

YpaBHeHHs 1 HepaBeHCTBA

Pemarp nuHelHbIe, KBaIpaTHBIE YPABHEHMSI M pPAllMOHAIbHBIE YPABHEHUS, CBOJALIMECS K HUM,
CUCTEMBI JIByX YpaBHEHHH ¢ JBYyMsI IEPEMEHHBIMHU.

IIpoBoauThs mpoCTEHMIINE HMCCIEIOBAHUS YPAaBHEHMH M CHUCTEM YpaBHEHHUH, B TOM YHCIIE C
NPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBaTh, HMMEET JIM YpaBHEHHE WIIU
cucTeMa YpaBHEHUH pelieHus], €ClIi UMEET, TO CKOJIBKO, U Ip.).

[lepexonuThb OT CIOBECHON (POPMYIUPOBKH 3a7auu K €€ anredOpanyeckoil MoJIeiH ¢ MOMOIIBIO
COCTaBJICHUSl YpPAaBHEHUS WM CHCTEMbl ypaBHEHUH, UHTEPIPETHPOBATb B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4y ITOJTYYEHHBIN pe3yJIbTar.

IIpuMeHsTh CBOMCTBA UMCIIOBBIX HEPABEHCTB I CPAaBHEHHs, OLIEHKH; PEIIaTh JIMHEHHBIE
HEPAaBEHCTBA C OJHOM TMEepeMEHHOM M HMX CHCTEMBI; JaBaThb I'padUUYECcKyl0 HILTIOCTPALUIO
MHOXKECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUH
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[TonnMmarhe ¥ UCHONB30BaTh (YHKIIMOHATHHBIC TIOHATUS U S3BIK (TEPMUHBI, CHMBOJIUYECKHE
0003Ha4YeHMs1); ONpenesITh 3HaueHHe (PYHKIMH 110 3HAUEHUIO apryMeHTa; ONpeAesisiTh CBONCTBA
dbyHKIMH 10 e€ rpaduKy.

Crpouth rpaduku dyIeMEHTapHbIX GyHKIHA Bumay= k/x,y=x%y= X3, F\/X, y=
IxI; omuceiBaTh cBOMCTBa 4MCIIOBOW (DyHKIMU IO €€ TpaduKy.

9 KJIACC

Yucaa ¥ BLIYUCIEHUA

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

Beimonuate apudmernyeckue AESHCTBUS C palMOHAIBHBIMM YHUCIAMH, COY€Tas YCTHbIE U
IIACbMEHHBIC ITPUEMBI, BBIITOJIHATH BBIYACICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

HaxonuTe 3HaueHus CTENEHEH C LEIbIMU IOKA3aTeIIAIMA M KOPHEH; BBIYMCIIATH 3HAYCHMS
YUCJIOBBIX BBIPAKECHUM.

OKpyryATh JEHCTBUTEIIBHBIE YUCIIA, BBIIIOJIHATH IPUKUIKY PE3YJIbTaTa BBIYMCICHUN, OLICHKY
YHCJIOBBIX BBIPAKEHUM.

ypaBHeHI/IH H HEpPaBCHCTBA

Pemare nuHeiHbIC W KBaJpaTHbIC YPaBHECHUS, YPABHCHUS, CBOMISIIUECS K HUAM, HPOCTEHILINC
IpOoOHO-palMOHAIILHBIE YPaBHEHUSI.

Pemare cucrembl JBYX JIMHEHHBIX YpaBHEHHH C JBYMsl IEPEMCHHBIMH M CHCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemarp TekcTOBbIC 3a7a4n aareOpanyeckKuM CrocoOOM C MOMOIIBIO COCTABJICHHS YPaBHECHHS
WJIM CUCTEMBI IBYX YPAaBHEHHM C IBYMS IIEPEMEHHBIMU.

[TpoBoaKUTE TPOCTEHIIME UCCIICAOBAHKMS YPABHEHHH M CHUCTEM YpPaBHEHHH, B TOM YHUCIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBIeHUI (yCcTaHABIMBAaTh, MMEET JIM YpPaBHEHHE WIIH
CHCTEeMa yPaBHECHUIl PEIICHHUs, €CITH UMEET, TO CKOJIBKO, H TIp.).

Pemath JMHEWHBIE HEPAaBEHCTBA, KBAJpaTHbIC HEPAaBEHCTBA; HW300pa)aTh pELICHUC
HEpaBEHCTB Ha YHCJIOBOW MPSMOH, 3aITUCHIBATH PEIICHHE C TOMOIIBIO CHMBOJIOB.

Pematp cucTeMbl THHEHHBIX HEPaBEHCTB, CHCTEMbI HEPAaBEHCTB, BKIIIOYAIOIINE KBAJPaTHOE
HEPABEHCTBO; M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YKMCIOBOW MPSMOM, 3alKChIBAThH
peIIeHHE C TIOMOIIBIO CHMBOJIOB.

Hcnone3oBath HCPAaBCHCTBA ITPpH PCIICHUHU PA3JIMYHBIX 3a1a4.

DyHKUNH

Pacnio3HaBath ()yHKIMH H3y4eHHBIX BUAOB. IlOKa3bIBaTh CXEMaTHUECKH DPACHOJIOXKEHHE Ha
KOOPJMHATHOM MJIOCKOCTH I'pa)uKOB

dymkimit Buma: y=kx,y=hkx+b,y=k/x, y=a x> + b x + ¢ ¢, y=x3, y=Vx,y= IxI B
3aBUCHUMOCTH OT 3HaYeHHUH K03()(PUIIMEHTOB;0NUCHIBaTh CBOMCTBA () YHKIUH.

Crtpoutb 1 n300paxaTb cXxeMaTHUECKHU IpaUKK KBaIPaTUIHBIX

(GyHKIUH, OMUCHIBATH CBOICTBA KBAAPATUUYHBIX (PYHKUUN MO UX rpauKam.

Pacrnio3HaBaTh KBaJpaTUYHYIO0 (QYHKUUIO MO (GopMylie, MPUBOAUTH HMpUMEPhl KBaJPaTHUHBIX
GyHKIMHI U3 peanbHON )XU3HH, (PU3HKH, TEOMETPHUH.

ApupmMeTuyeckas 4 reoMeTpuyecKas mporpeccun

Pacnio3znaBath apudmeTrnyeckyro U T€OMETPUYECKYIO MPOTPecCHH MpH pa3HBIX crocobax
3a/1aHusl.

BbINONMHATE BBIYUCIEHUS C HCIOJNBb30BaHHEM (OPMYI #7-T0 4jleHa apUPMETHUYECKOH WU
TEOMETPUUECKOH MPOTPECCU, CyMMBI MIEPBBIX 71 YJIEHOB.

N3006paxaTh 4ieHbl IOCIEI0BATEIBHOCTH TOUKAMU Ha KOOPIMHATHON TIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C YMCIIOBBIMM IOCIEIOBATEIBHOCTSAMHU, B TOM YMCIE 3aJadd U3
peasbHOM JKU3HU (C UCTIONBb30BaHUEM KAJBKYIATOPA, HIUPPOBBIX TEXHOJIOTH).
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TEMATHYECKOE IINTAHUPOBAHUE
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7 KNACC

Ne HavmeHoBaHMWe pa3aenos 1 Tem Nporpammbl Konunuecrso yacos dneKTpoHHble (undpoBble) 0bpasoBaTebHble pecypchbl
n/n
BCEro | KOHTPO/IbHble npaKkTUyeckme
paboTbl paboTbl

Pasgen 1. Yucna n Bbluncnenms. PaymoHanbHble Yncna.
1.1. | MoHATMe paumoHanbHOro Yncna 1 0 0 https://resh.edu.ru/subject/lesson/7235/start/292196/
1.2. | ApudmeTtnyeckne AencTBUA C paLMOHaNbHbIMU YNCAMMU. 3 0 0 https://resh.edu.ru/subject/lesson/7237/start/310005/
1.3. | CpaBHeHMe, ynopsaaoumMBaHue paLmoHasibHbIX Yncen. 3 0 0 https://resh.edu.ru/subject/lesson/7238/start/248848/
1.4. | CTeneHb C HaTypanbHbIM NOKa3aTenem. 3 0 0 https://resh.edu.ru/subject/lesson/7232/start/304286/
1.5. | PelseHne oCHOBHbIX 3a4a4 Ha Apobu, NPOLLEHTbI U3 peasibHON | 5 0 0 https://resh.edu.ru/subject/lesson/7231/start/249071/

NPaKTUKK.
1.6. | Mpu3HaKK AENMMOCTU, Pa3NOKEHUA HA MHOXKUTENU 3 0 0 https://resh.edu.ru/subject/lesson/7236/start/303592/

HaTypasbHbIX YMce.
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1.7. | PeanibHble 3aBUCUMOCTM. 3 https://resh.edu.ru/subject/lesson/7230/start/248006/
1.8. | Mpamas n obpaTHas NPoNopLMOHaNbHOCTH 4 https://resh.edu.ru/subject/lesson/7261/start/248918/
UToro no pasgeny 25

Pasgen 2. Anrebpanyeckume BblpaxKeHUs.

2.1. | ByKBeHHble BbIpaKeHus. 2 https://resh.edu.ru/subject/lesson/7258/start/310122/
2.2. | NepemeHHble. 2 https://resh.edu.ru/subject/lesson/7258/start/310122/
2.3. | JonycTumbie 3HaYeHUA NepemMeHHbIX. 2 https://resh.edu.ru/subject/lesson/7238/start/248848/
2.4. | dopmynbi. 2 https://resh.edu.ru/subject/lesson/7234/start/248861/
2.5. | NpeobpasoBaHue BYKBEHHbIX BbipaxKEHW, pacKkpbiThe 2 https://resh.edu.ru/subject/lesson/7257/start/304321/

CKOBOK U1 NpmBeaeHme Nnogo6HbIX cnaraembix.

2.6. | CBOIACTBa CTENEHM C HaTypa/ibHbIM NOKasaTesnem. 2 https://resh.edu.ru/subject/lesson/7232/start/304286/
2.7. | MHoro4yneHsl. 3 https://resh.edu.ru/subject/lesson/7259/start/249174/
2.8. | ChoKeHue, BblUMTAHME, YMHOMEHNE MHOIOU/IEHOB. 4 https://resh.edu.ru/subject/lesson/7256/start/247971/
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2.9. | ®opmy/bl COKPALLEHHOTO YMHOMXEHMA. 4 https://resh.edu.ru/subject/lesson/7262/start/248758/
2.10. | Pa3noxeHne MHOroYN1eHoB Ha MHOXUTENN 4 https://resh.edu.ru/subject/lesson/7253/start/248791/
UToro no pasgeny 27
Paspen 3.YpaBHeHMA U HepaBeHCTBa.
3.1. | YpaBHeHue, npaBuna npeobpasoBaHmA ypaBHEHNSA, 2 https://resh.edu.ru/subject/lesson/1332/
PaBHOCU/ILHOCTb YpaBHEHWA.
3.2. | JIMHeiHOe ypaBHeHMe C 0AHOWN NepeMeHHOM, pellueHne 3 https://resh.edu.ru/subject/lesson/1333/
JNINHENHbIX YPaBHEHUN.
3.3. | PeweHue 3a4a4 C NOMOLLbIO YPaBHEHMIA. 4 https://resh.edu.ru/subject/lesson/1366/
3.4. | NlnHeiiHoe ypaBHEHWeE C ABYMA NepemMeHHbIMU 1 ero rpaduk. | 2 https://resh.edu.ru/subject/lesson/1373/
3.5. | Cuctema ABYX IMHEMNHbIX YpaBHEHUI C ABYMA NepeMeHHbIMK. | 4 https://resh.edu.ru/subject/lesson/1337/
3.6. | PeweHune cucTem ypaBHeHUIM cnocobom NOACTaHOBKM U 5 https://resh.edu.ru/subject/lesson/1375/
CNocobom cnoxKeHus
UTtoro no pasgeny: 20

[okymeHT co3aaH B anekTpoHHon chopme. Ne 48 ot 19.10.2022. NcnonHutens: 3akmposa J1.H.
Ctpanuua 16 ns 33. Ctpanuua cosgara: 19.10.2022 11:56

il INIEKTPOHHBIH
=¥ TATAPCTAH




Pasgen 4. KoopauHatbl u rpadmkun. OyHKLUK.

4.1. | KoopanHaTa TOUYKM Ha NPAMOIA. 2 0 0 https://resh.edu.ru/subject/lesson/1412/
4.2. | Yncnosble MPOMENKYTKMN. 2 0 0 https://resh.edu.ru/subject/lesson/1339/
4.3, | PaccToAHWe MeXay ABYMA TOYKaMWU KOOPAMUHATHOM NPAMOIA. 1 0 0 https://resh.edu.ru/subject/lesson/1412/
4.4. | MpAmoyronbHaa cMcTema KOOpAMHAT Ha N0CKOCTHU. 3 0 0 https://resh.edu.ru/subject/lesson/1339/
4.5. | Npumepbl rpadpukos, 3agaHHbIX GopmMyia MU, 1 0 0 https://resh.edu.ru/subject/lesson/1338/
4.6. | YTeHue rpadunKoB peasnbHbIX 3aBUCUMOCTEN. 1 0 0 https://resh.edu.ru/subject/lesson/1212/
4.7. | NoHAaTne byHKUMN. 3 0 0 https://resh.edu.ru/subject/lesson/1341/
4.8. | Fpaduk dbyHKUMN. 3 0 0 https://resh.edu.ru/subject/lesson/1340/
4.9. | CeoictBa GYHKUUNA. 2 0 0 https://resh.edu.ru/subject/lesson/1340/
4.10. | NluHenHan GyHKUMA. 2 0 0 https://resh.edu.ru/subject/lesson/1334/
4.11. | NocTtpoeHne rpadmKa NAMHENHON GYHKLNN, 3 1 0 https://resh.edu.ru/subject/lesson/1415/
4.12. | Fpadpuk dyHKuMmn y = 1 x | 1 0 0 https://resh.edu.ru/subject/lesson/1415/
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Wtoro no pasgeny:

24

Pasgen 5.MoBTopeHue n obobuieHme.

5.1. | NoBTOpeHME OCHOBHbIX NOHATUN U METOAOB Kypca 7 Knacca, 6 1 0 https://math7-vpr.sdamgia.ru/
0606ueHMe 3HaHUI
Utoro no pasgeny: 6
OBLLLEE KOJTMYECTBO HYACOB MO NPOrPAMME 102 4 0
8 KNTACC
Ne | HaumeHoBaHWe pa3aenos U TeM NPOrpPamMmmbl Konunuecrso yacos dneKTpoHHbIe (undposble) o6pasoBaTe/ibHble
n/n pecypci
BCEero KOHTPOJIbHble paboTbl npaKkTnyeckne
paboTbl
Pasgen 1. Yncna n BbluncneHua. KBagpaTHble KOPHU
1.1. | KBaapaTHbIN KOpeHb U3 yncna. 2 0 0 https://resh.edu.ru/subject/lesson/1551/
1.2. | MoHATHe 06 MppPaLMOHANbHOM Yucne. 1 0 0 https://resh.edu.ru/subject/lesson/1972/
1.3. | decatnyHble NpuBANNKEHNA MPPaLMOHa/IbHbIX YMcen. 1 0 0 https://resh.edu.ru/subject/lesson/1972/

[okymeHT co3aaH B anekTpoHHon chopme. Ne 48 ot 19.10.2022. NcnonHutens: 3akmposa J1.H.
Ctpanuua 18 n3 33. Ctpanuua cosgara: 19.10.2022 11:56

r' IIEKTPOHHBIH
=¥ TATAPCTAH




YacTtun, 40 KOCMUYECKUX O6'b€KTOB), ANNTENBbHOCTb

1.4. | JecTBUTEIbHBIE YMCAA. 1 https://resh.edu.ru/subject/lesson/2914/start/

1.5. | CpaBHeHMe AENCTBUTENbHbIX YnCen. 2 https://resh.edu.ru/subject/lesson/2914/

1.6. | ApudmeTnyecKmii KBagpaTHbI KOPEHb. 2 https://resh.edu.ru/subject/lesson/2916/

1.7. | YpaBHeHue Buaa x2 = a. 1 https://resh.edu.ru/subject/lesson/1973/

1.8. | CeoicTBa apndPMETUYECKNX KBAAPATHbIX KOPHEN. 2 https://resh.edu.ru/subject/lesson/2915/

1.9. | MpeobpasoBaHMe YNCNOBbIX BbIPasKEHUI, CO AeprKalnx 3 https://resh.edu.ru/subject/lesson/1974/
KBaZpaTHble KOPHU

UToro no pasgeny 15

Pasgen 2. Yucna v Bbluncnenmsa. CteneHb € LenbiM NOKasaTtenem

2.1. | CTeneHb € LUenbiM MOKasatenem. 2 https://resh.edu.ru/subject/lesson/2576/

2.2. | CtaHAapTHaA 3anucb yMcna. 1 https://resh.edu.ru/subject/lesson/1554/

2.3. | Pasamepbl 06EKTOB OKpY*KatoLero Mnpa (oT afieMeHTapHbIX | 2 https://resh.edu.ru/subject/lesson/1554/
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NPOLLeCCOB B OKPY KalOLLLEM MUpeE.

2.4.

CBoWCTBa CTENeHU ¢ LeNbiM NMNOKa3aTenem

https://resh.edu.ru/subject/lesson/3116/

UToro no pasgeny

Pasgen 3. Anrebpanyeckue BblpaxkeHus. KBagpaTHbil TpExYieH

3.1

KBagpaTHbI TPEXUNEH.

https://resh.edu.ru/subject/lesson/1976/

3.2

PasnoskeHue KBaapaTHOro TPEXUIeHa Ha MHOXUTENN

https://resh.edu.ru/subject/lesson/3137/

Wtoro no pasgeny

Pasgen 4. Anrebpanyeckue BbiparkeHus. Anrebpandyeckasa gpobb

4.1.

Anrebpanyeckan apobe.

https://resh.edu.ru/subject/lesson/1549/

4.2.

Ll,onycww\ble 3Ha4eHuA nepemMmeHHbIX, BXO4ALWUX B
anre6pamqecm4e Bblpa*XeHuA.

https://resh.edu.ru/subject/lesson/1970/

4.3.

OcHoBHOe cBOICTBO anrebpanyeckon apobu.

https://resh.edu.ru/subject/lesson/1550/

4.4.

CokpaleHue apobeit.

https://resh.edu.ru/subject/lesson/1550/

[okymeHT co3aaH B anekTpoHHon chopme. Ne 48 ot 19.10.2022. NcnonHutens: 3akmposa J1.H.

Ctpanunua 20 u3 33. CtpaHuua cosgara: 19.10.2022 11:56

r' IIEKTPOHHBIH
=¥ TATAPCTAH




YypaBHEHW

4.5. | ChoskeHue, BbluMTaHUE, YMHOMKEHUE U AeNieHne 4 https://resh.edu.ru/subject/lesson/1550/
anrebpanyeckunx gpoben

4.6. | Npeobpa3oBaHue BblparkeHUI, coaepKaLimx 3 https://resh.edu.ru/subject/lesson/1967/start/
anrebpanyeckue gpobu.

UTtoro no pasgeny 15

Pasgen 5. YpaBHeHUA 1 HepaBeHCTBA. KBagpaTHble ypaBHEHUA

5.1. | KBagpaTHOe ypaBHeHuUe. 1 https://resh.edu.ru/subject/lesson/1976/

5.2. | HenonHoe KBagpaTHoe ypaBHeHue. 2 https://resh.edu.ru/subject/lesson/1976/

5.3. | dopmyna KopHei KBaapaTHOro ypaBHEHUA. 4 https://resh.edu.ru/subject/lesson/3137/

5.4. | Teopema Buera. 2 https://resh.edu.ru/subject/lesson/1552/

5.5. | PewieHne ypaBHEHWI, CBOAALLMXCA K KBaAPaTHbIM. 2 https://resh.edu.ru/subject/lesson/3137/

5.6. | MpocTeiiwmne apobHO-paLMOHabHble ypaBHEHUA. 2 https://resh.edu.ru/subject/lesson/1977/

5.7. | PelieHmne TeKCTOBbIX 33434 C MOMOLLbIO KBaApaTHbIX 2 https://resh.edu.ru/subject/lesson/1977/

[okymeHT co3aaH B anekTpoHHon chopme. Ne 48 ot 19.10.2022. NcnonHutens: 3akmposa J1.H.

Ctpanuua 21 n3 33. Ctpanuua cosgara: 19.10.2022 11:56

il INIEKTPOHHBIH
=¥ TATAPCTAH




Wtoro no pasgeny:

15

Pasgen 6. YpaBHeHUs U HepaBeHCcTBa. CUCTEMbI YPaBHEHW

6.1. | InHeliHoe ypaBHeHUE C ABYMA NepemMeHHbIMK, ero 3 https://resh.edu.ru/subject/lesson/1977/
rpaduK, NPUMepbl peLleHns YypaBHEHMI B LeblX YUCaX.

6.2. | PeweHune cuctem ABYX IMHENHbIX YPaBHEHUI C ABYMSA 4 https://resh.edu.ru/subject/lesson/1978/
nepemeHHbIMU.

6.3. | MpuMepbl peleHns cUCcTemM HeIMHENHbIX YPaBHEHWUI C 2 https://resh.edu.ru/subject/lesson/1977/
[BYMSA NEePEeMEHHbIMM,

6.4. | [padunyeckan MHTepnpeTaLms ypaBHEHUA C ABYMSA 2 https://resh.edu.ru/subject/lesson/1978/
nepemeHHbIMWU U CUCTEM YPABHEHUI C
ABYMA NepemMeHHbIMM,

6.5. | PelleHne TEKCTOBbIX 33434 C NOMOLLLbIO CUCTEM YpaBHEHMI | 2 https://resh.edu.ru/subject/lesson/1979/

UToro no pasgeny: 13

Pasgen 7. YpaBHeHUA U HepaBeHCTBa. HepaBeHCTBa

7.1. | Y4cnosble HepaBEHCTBA U UX CBOMCTBA. 2 https://resh.edu.ru/subject/lesson/1983/

7.2. | HepaBeHCTBO C 04HOI NepemeHHON. 1 https://resh.edu.ru/subject/lesson/2578/
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7.3. | InHeliHble HepaBeHCTBa C OAHOWN NepPeMeHHOM N UX 3 https://resh.edu.ru/subject/lesson/2578/
peueHue.

7.4. | CucTeMbl NIMHENHbIX HEPABEHCTB C OAHOM NEPEMEHHON U ux | 2 https://resh.edu.ru/subject/lesson/1987/
peueHue.

7.5. | 3sobparkeHune pelieHna TMHENHOro HEPaBEHCTBA U NX 4 https://resh.edu.ru/subject/lesson/3408/
CMCTEM Ha YMCNOBOM NPAMON

UTtoro no pasgeny: 12

Paspen 8. PyHKumn. OCHOBHbIE MOHATUA

8.1. | MoHaTHe pyHKUMK. 1 https://resh.edu.ru/subject/lesson/3139/

8.2. | ObnacTb onpeaeneHna N MHOMKECTBO 3HaUYeHNI GYHKLUK. 1 https://resh.edu.ru/subject/lesson/2910/

8.3. | Cnocobbl 3a4aHMA GYHKLUIA. 1 https://resh.edu.ru/subject/lesson/1966/

8.4. | FpadukK dyHKUMK. 1 https://resh.edu.ru/subject/lesson/2909/

8.5. | CBolicTBa PYHKLMM, UX OTOBpaXKEeHNE Ha 1 https://resh.edu.ru/subject/lesson/2908/
rpadpuke

UToro no pasgeny: 5
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Pasgen 9.OyHKUMK. Yncnosble GyHKLUK

9.1. | YTeHune 1 nocTpoeHue rpadmKoB GyHKLMIA. 2 0 0 https://resh.edu.ru/subject/lesson/3139/

9.2. | Npumepsbl rpadMKOB PYHKLUMIA, OTPANKAIOLWMX PeasbHble 1 0 0 https://resh.edu.ru/subject/lesson/2910/
npouecchl.

9.3. | dyHKLMK, ONMCbIBAtOLLME NPAMYIO U 06paTHYIO 1 0 0 https://resh.edu.ru/subject/lesson/1966/

NMPOMNOpPLMOHa/bHbIE 3aBUCUMOCTU, UX TPadUKN.

9.4. | Tmnep6ona. 2 0 0 https://resh.edu.ru/subject/lesson/2909/
9.5. | TpaduK PyHKLMM Y = X2. 2 0 0 https://resh.edu.ru/subject/lesson/2908/
9.6. | PyHKUMM Y = X2, y = X5, 1 0 0 https://resh.edu.ru/subject/lesson/1548/
y=VX, y=Ixl; rpadnueckoe peweHne ypaBHEHWUI N cUuCcTEM
ypaBHEHW
Wtoro no pasaeny: 9

Pasgen 10. MNoBTopeHne 1 0606LLeHNE

10.1. MoBTOpPEHNE OCHOBHbIX MOHATUIA U 6 1 0 | https://math8-vpr.sdamgia.ru/
MEeTOA0B KypcoB 7 1 8 Knaccos,
06061LeHne 3HaHNIA.
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UTtoro no pasgeny: 6

OBLLEE KO/IMYECTBO YACOB MO NMPOrPAMME 102 4 0
9 KNTACC
Ne | HaumeHoBaHMe pa3zenos v TeM NPOrpaMmmbl Konunuectso yacos dNeKTpoHHble (undpoBbie) 0bpasoBaTesibHble pecypchbl
n/n
BCEero KOHTPO/IbHblE npaKkT1yeckue paboTbl
paboTbl

Pasgen 1. Yucna v BblumcneHua. [leMcTBuTeNbHbIE YUCNa

1.1. | PaumoHanbHble Yncna, MppaLmoHasbHble 1 0 0 https://resh.edu.ru/subject/lesson/2914/
4yncna, KoHeYHble N 6eCKOHeYHble AeCATUYHbIe https://resh.edu.ru/subject/lesson/1972/
Apobu.

1.2. | MHOKecTBO AeNCTBUTENbHBIX YNCEN; 1 0 0 https://resh.edu.ru/subject/lesson/1972/

AEﬁCTBMTe}'IbeIe
ymncna Kak 6eckoHeyHble AecATUYHbIe p,p06l/1.

1.3. | B3aumHO 0ZiHO3HAYHOE COOTBETCTBUE MEXKAY 2 0 0 https://resh.edu.ru/subject/lesson/1972/
MHOKECTBOM AEeMUCTBUTE/IbHbIX YMCeN U https://resh.edu.ru/subject/lesson/2914/
MHOXECTBOM TOUYEK KOOPAMHATHOM NPAMONA.

1.4. | CpaBHeHMe AeNCTBUTE/bHbIX YMcer, 2 0 0 https://resh.edu.ru/subject/lesson/1553/
apudmeTUyecKkmne gencTeus ¢
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AeNCTBUTENbHBIMU YNCaMMU.
1.5. | NpubANNKEHHOE 3HaYeHMe BeNNYMHbI, TOYHOCTDb | 1 0 0 https://resh.edu.ru/subject/lesson/1985/
NPUBAUKEHUS.
1.6. | OKkpyrneHue umcen. 1 0 0 https://resh.edu.ru/subject/lesson/1985/
1.7. | MpUKMAKa M OLLEHKa pe3y/ibTaToB BbluMCheHNR. | 1 0 0 https://resh.edu.ru/subject/lesson/1985/
UTtoro no pasgeny 9

Paspen 2. YpaBHEeHUA M HEPABEHCTBA. YPAaBHEHUA C O4HOM NepemeHHOM.

2.1. | NnHeltHoe ypaBHeHWe. 1 0 0 https://resh.edu.ru/subject/lesson/2573/
2.2. | PeleHne ypaBHeHMIA, CBOAALNXCA K 1 0 0 https://resh.edu.ru/subject/lesson/2573/
JIUHEMHbIM.
2.3. | KBagpaTHOe ypaBHeHue. 2 0 0 https://resh.edu.ru/subject/lesson/2573/
2.4. | PeweHune ypaBHEHMWI, CBOAALLMNXCA K 2 0 0 https://resh.edu.ru/subject/lesson/2573/
KBaApaTHbIM.
2.5. | BuKBaApaTHble ypaBHEHMA. 1 0 0 https://resh.edu.ru/subject/lesson/2573/
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2.6. | Mpumepbl pelueHns ypaBHEHUI TpeTben n 2 https://resh.edu.ru/subject/lesson/2741/
YeTBEPTON CTEMNeHel pasNoKeHNEM Ha
MHOMUTENN.
2.7. | PewieHne ApobHO-paLMOHaNbHbIX YpaBHEHUN. | 2 https://resh.edu.ru/subject/lesson/2741/
2.8. | PeweHune TeKCTOBbIX 3a4a4 asrebpanyeckmm 3 https://resh.edu.ru/subject/lesson/2575/
METOZ0M. https://resh.edu.ru/subject/lesson/2575/
UTtoro no pasgeny 14

Pasgen 3. YpaBHeHUs 1 HepaBecTBa. CUCTEMbI YPOBHEHU

3.1. | JInHeliHOe ypaBHEHME C ABYMSA NepemeHHbIMU | 3 https://resh.edu.ru/subject/lesson/2741/
n ero rpaduk.

3.2. | Cuctema ABYX MMHENHbIX YPaBHEHUI C ABYMSA 3 https://resh.edu.ru/subject/lesson/2740/
nepemeHHbIMU U eé pelueHue.

3.3. | PewweHune cuctem ayx ypaBHeHUM, 04HO U3 2 https://resh.edu.ru/subject/lesson/1999/
KOTOPbIX IMHENHOE, a Apyroe — BTOPOM
cTeneHu.

3.4. | Tpaduyeckas nHTepnpeTaUms CUCTEMbI 2 https://resh.edu.ru/subject/lesson/1560/
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YPaBHEHUI C ABYMA NepeMEHHbIMMU.

3.5. | PellleHMe TEKCTOBbIX 3a/1a4 anrebpanyeckmum 4 https://resh.edu.ru/subject/lesson/2000/
cnocobom.

UTtoro no pasgeny 14

Paspen 4. YpaBHeHUA N HepaBeHCTBa. HepaBeHcTBa

4.1. | YucnoBble HepaBeHCTBa U X CBOMCTBA. 3 https://resh.edu.ru/subject/lesson/3118/

4.2. | InHenHble HepaBeHCTBA C OAHOM NepemeHHon | 3 https://resh.edu.ru/subject/lesson/3118/
N NX pelueHune.

4.3, | CUCTeMbl NIMHENHbIX HEPABEHCTB C O4HOM 3 https://resh.edu.ru/subject/lesson/2574/
nepeMeHHON 1 Ux peLLeHue.

4.4, | KBagpaTHble HepaBeHCTBa U UX pelleHune. 3 https://resh.edu.ru/subject/lesson/2001/

4.5, | Tpaduueckas UHTepnpeTaLusa HepPaBeHCTB U 4 https://resh.edu.ru/subject/lesson/2739/
CUCTEM HEPABEHCTB C ABYMSA NepeMeHHbIMM

UTtoro no pasgeny: 16

Paspen 5. PyHKuMM
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nporpeccum.

5.1. | KBagpaTtuyHasa dyHKUMA, eé rpaduK u 4 https://resh.edu.ru/subject/lesson/1993/
CBOMCTBa.

5.2. | Mapabona, KoopamHaTtbl BepLlMHbI Napabonbl, | 4 https://resh.edu.ru/subject/lesson/2231/
0Cb CUMMeETPUM Napabobl. https://resh.edu.ru/subject/lesson/2232/

5.3. | CteneHHble GYHKLMU C HAaTypabHbIMM 4 https://resh.edu.ru/subject/lesson/3181/
nokasaTtensimu 2 u 3, ux rpaduKkm u cBONCTBA. https://resh.edu.ru/subject/lesson/3182/

5.4. | Tpadukn GyHKUMn: y = kx, y = kx + 4 https://resh.edu.ru/subject/lesson/1995/
b, y=k/x, y=ax’, y=axy=vx,
y=1Ixl

UTtoro no pasgeny: 16

Pasgen 6. Yucnosbie nocnenoBaTesibHOCTH

6.1. | MoHATME YMCNOBOW NOCNEA0BaATE/IbHOCTMU. 1 https://resh.edu.ru/subject/lesson/2004/

6.2. | 3afaHue nocnesoBaTeIbHOCTU PEKYPPEHTHON | 2 https://resh.edu.ru/subject/lesson/1561/
dopmynoi u bopmynoi n-ro YneHa.

6.3. | ApudmeTnyeckas n reomeTpmyeckasn 3 https://resh.edu.ru/subject/lesson/1561/

https://resh.edu.ru/subject/lesson/2005/
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6.4. | dopmynbl n-ro uneHa apudmeTUYecKomn un 3 https://resh.edu.ru/subject/lesson/2005/
reoMeTpUYEeCcKoi NPorpeccuii, CyMmol https://resh.edu.ru/subject/lesson/2007/
NepBbIX N YNEHOB.

6.5. | U306parkeHne YNeHOB apuPMeTMUECKol U 2 https://resh.edu.ru/subject/lesson/2006/
reoMeTpUYEeCcKOn NPOorpeccuii ToYKkamm Ha
KOOPAMHATHOWM NIOCKOCTY.

6.6. | JINHEMHbIN 1 SKCMOHEHLMaNbHbIA POCT. 2 https://resh.edu.ru/subject/lesson/2008/

https://resh.edu.ru/subject/lesson/1562/

6.7. | ChoXHble NPOLEHTbI. 2 https://resh.edu.ru/subject/lesson/2122/

UTtoro no pasgeny: 15

Pasgen 7. NosTopeHune, 0606LieHNe, cucTeMaTM3aLUMA 3HAHWUI

7.1.

Yucna v BbluMcneHuns (3anmncb, CpaBHEHME,
AEeNACTBUSA C AeACTBUTEIbHBIMU YMUC/TAMU,
Yyncn0BanA NPAMan; NPOLEHTbI, OTHOLLEHUS,
NponopuUnn; OKpyrieHue, npubanKeHue,
OLLEHKa; peLleHme TEKCTOBbIX 33434
apudmeTryeckum crnocobom)

https://oge.sdamgia.ru/

7.2.

Anrebpanyeckue
BblparkeHuna (NpeobpasoBaHue
anrebpanyecknx BbipaxkeHui, 4oNyCcTUMble

https://oge.sdamgia.ru/

[okymeHT co3aaH B anekTpoHHon chopme. Ne 48 ot 19.10.2022. NcnonHutens: 3akmposa J1.H.

Ctpanuua 30 n3 33. Ctpanuua cosgara: 19.10.2022 11:56

' 3/IEKTPOHHbIH

=¥ TATAPCTAH




3HavyeHus)

7.3. | dyHKUMM (NOCTPOEHME, CBOMCTBA U3YUYEHHbIX 6 https://oge.sdamgia.ru/
bYHKLMI; rpaduyeckoe pelleHne ypaBHEHWH U
NX CUCTEM)

UToro no pasaeny: 18

OBLLLEE KOJTMYECTBO YACOB MO NPOrPAMME 102
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METOINUYECKUE MATEPUAJIBI VIS YYUTEJIA

7 KJIACC

3BaBwu JI. UI. AnreGpa, 7 xi.: nuaaktudeckue Marepuaist / JI. . 3BaBuy, JI. B. Ky3nenosa, C. b. CyBopoBa. — M.: IIpocBemenue, 2020.

8 KJIACC
Xoxos B. 1. Anrebpa, 8 xi1.: aunaktrmdeckue matepuains: / B. 1. XKoxos, 10. H. Makaperaes, H. I'. Munmiok. — M.: [Ipocsemenue, 2021

9 KJIACC
Maxkapsrae FO. H. Anre6pa, 9 xi1.: mumaktndeckne marepuaisl /FO. H. Makaperaes, H. I'. Munnrok, JI. b. Kpaitnesa. — M.: [Ipocemenwue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET

7 KJIACC

POIII, Coepxiacc, SAxnacc, nHGDOYPOK, OTKPHITAS IIIKOJIA

8 KJIACC

POII, Coepkrnacc, SAxnacc, ”HGOYPOK, OTKPHITAsI KO

9 KUIACC

POIII, Coepriacc, SAxmacc, ”HPOYPOK, OTKPHITAS IIKOJIA
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