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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsieTCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOI'O 00IIero oOpa3oBaHUs: OHA
o0ecrneynBaeT N3y4eHue Jpyrux AUCLUILIINH, KaK €CTECTBEHHO-HAYYHOI 0, TaK U TYMaHUTapHOT O
LUKJIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOIOKEHUST 00pa30oBaHus U B NMOBCEIHEBHOM JKU3HH.
PazButne y oOyuarommxcs Hay4dHBIX MPEICTaBICHUH O TMPOUCXOXKIEHUH U CYIIHOCTU
anredpandeckux aOCTpakIuii, crocode OTpaKEHHUsT MaTeMaTHYeCKOW HAyKOW SIBICHUN W
MPOIIECCOB B MpUpOJE U OOIIECTBE, POJM MAaTEMaTHYECKOr0 MOJEIMPOBAHHUS B HAyYHOM
MO3HAHUHM U B MPAKTHUKE COCOOCTBYeT (POPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHHSI U KayecCTB
MBIIIJIEHUS, HEOOXOJUMBIX IS aJanTallid B COBpEeMEHHOM IuppoBoM obdmiectBe. U3yuenue
anreOppl 0OECEeYNBAET Pa3sBUTHE YMEHUs HAOII0AaTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOH
NEUCTBUS U BBIBOABI, (pOopMyIHpoBaTh yTBEepKAeHUsA. OcBoeHHe Kypca anredpbl oOecrneunBaeT
pa3BUTUE JIOTMYECKOI'O0 MBIIUIEHUS OO0y4alolMXcsA: OHU HCIONB3YIOT JCAYKTUBHBIE U
UHIYKTUBHBIE pacCyXJIeHus, 0000IIEeHNE U KOHKPETU3alMI0, abCcTparupoBaHHE W aHAJIOTHUIO.
OOyuenue anredbpe mpeanoyiaraeT 3HAYUTENBHBIM OO0BEM CaMOCTOSATEIBHON MEITeTbHOCTH
oO0yyarommxcs, IMO3TOMY CaMOCTOSTENbHOE pelIeHWe 3aJad sBJSAETCS  peain3anuei
JesITeIbHOCTHOTO MPUHIIUIIA O0YUCHHUS.

B crpyktype mnporpammbl y4eOHOTO Kypca «Anredpa» Ojsi OCHOBHOI'O OOIIETro
00pa3oBaHMsI OCHOBHOE€ MECTO 3aHHMAIOT COAEpPKATEIbHO-METOAUYecKre JMHUU: «Yucmna u
BBIUHCICHUS», «ANreOpandeckre BbIpaXCHHs», «YpaBHEHUS U HEpaBeHCTBa», «DyHKIUNY.
Kaxxnas u3 3Tux copepkaTesibHO-METOAMYECKUX JIMHUN Pa3BUBAETCS HA MPOTSKEHUU TPEX JIEeT
U3Yy4eHUs Kypca, B3aUMOJIEHCTBYS C IPYTUMU €ro JMHUAMU. B Xone usydenus yueOHOro Kypca
00y4aroIMMCsl IPUXOIUTCS JIOTUYECKU PACCYKIaTh, HCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
s3bIK. B cBSI3M € 3TUM B nporpamMmy y4eOHOro Kypca «Asredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TMPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJAJEHUIO OOYYAIOUIMMUCS OCHOB YHUBEPCAJIBHOTO MaTeMaTH4ecKOro
s3bika. ConeprkaTenbHON M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpay sBIseTcs
€ro HHTErpUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yucia W BBIYUCICHUS» CIY)KHUT OCHOBOW IS JalibHEHIIETO
U3Yy4EHUsT MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOY4YalOIMXCS JIOTMYECKOI'O MBILJIEHUS,
(OpMUPOBAaHUIO YMEHMSI TOJIb30BATHCSA AJTOPUTMAMH, a TAaKKe MPUOOPETEHHUIO MPAKTUUECKUX
HAaBBIKOB, HEOOXOAMMBIX /Il MOBCEAHEBHOW >KM3HU. Pa3BUTHE NOHATUS O YHUCIIE Ha ypOBHE
OCHOBHOI'0 00I[ero 00pa3oBaHMsI CBSI3aHO C PALMOHAJIBHBIMU M MPPALMOHAJIbHBIMU UYUCIAMH,
(dbopMUpOBaHUEM MPEACTABICHHUI O IEeWCTBUTEIHHOM YHUCIE. 3aBEpIIEHUE OCBOCHUS UYHCIIOBOM
JIMHUH OTHECEHO K CpeiHeMY o0IIeMy 00pa30BaHHIo.

Conmepkanue JABYX aiureOpadyeckuX JHUHUA — «AJreOpandeckue BBIPAKCHUS» W
«YpaBHEHHsI W HEpaBEHCTBa»  CIOCOOCTBYyeT  (opMHUpOBaHHMIO Yy  OOyYarommxcs
MaTeMaTHYECKOro ammapaTa, HEeOOXOOUMOro IJisi pelIeHHs 3aJad MaTeMaTUKU, CMEXKHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOro o01iero oopa3zoBaHus
yuyeOHbIIl  MaTepuall TpYNIUPYEeTCs BOKPYr  palMOHAJbHBIX  BbIpakeHUH. AnreOpa
JIEMOHCTPUPYET 3HAaUEHHEe MaTeMaTHKHU Kak s3bIKa IS TOCTPOSHHS] MaTEMaTHUYECKUX MOJIENeH,
OIKCaHUS MPOIIECCOB U SBJIEHUI peanbHOro mupa. B 3amaum o6ydeHus anredpe BXOAAT Takke
JanpHeiee pa3BUTHE AITOPUTMUYECKOrO MBIIIJICHHUS, HEOOXOAMMOro, B YacCTHOCTH, IS
OCBOEHHS Kypca HH(OpPMATUKH, U OBJIQJCHHE HAaBbIKAMH JEIYKTHBHBIX PpacCy>KICHUM.



[IpeoGpa3zoBanne CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEH K
MaTeMaTHUYECKOMY TBOPYECTBY.

Conepxanue  (yHKIIMOHANbHO-rpaUyecKkoil  JTUHUM  HAlEIeHO Ha  MOJy4yeHHUe
00yYarOIIMMHKCS 3HAaHUH O QYHKIUAX KaK BaKHEHIIICH MaTeMaTHYECKOW MOICIHN JJIsl OIUCAHUS
U HCCIEeOBAaHUSI Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUW B MpUpoae U odOmectBe. M3ydeHue
MaTepuana CIoCOOCTBYeT pa3BUTHIO y OOYYaIONIMXCS YMEHHUS HCIONb30BaTh pa3IMYHBIC
BBIPA3UTENbHBIC CPENCTBA SI3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOIHMYECKHE, T'padudeckue,
BHOCHUT BKJIaJ B (JOPMUPOBAHUE MPEACTABICHUN O POJIM MAaTEMAaTUKH B Pa3BUTUH ITUBHIIN3AIIU
U KyJbTYPBI.

CornmacHo y4eOHOMY IUIaHy B 7-9 Kiaccax H3ydaeTcsi Y4eOHBIH Kypc «Anrebpay,
KOTOPBIN BKIIIOUAET CIEAYIOIIME OCHOBHBIC pa3lelibl coaepaHus: «Yuclia W BBIYHCICHUSY,
«Anredpanyeckue BIpaXXEHUN», « YPaBHEHUS U HEPABEHCTBAY, « DyHKIIHM.

Ha u3yuenue yueOHOro Kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Henenmo), B 9 knacce — 102 ygaca (3 gaca B
HEJIEITIO).



COJAEPKXAHUME OBYYEHUA
7 KJIIACC

Yucia v BIYHCTICHUSA

JpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEpPeXoa OT OJHOW (OpMBI 3amuch Apodei K
apyroil. IlonsTHe palloHANBHOIO YKCIA, 3alUCh, CPABHEHHE, YIIOPSII0UYNBAHUE PALIMOHAJIBHBIX
grcenl. ApupMeTHuecKue AeHCTBUS ¢ pallMOHAJIbHBIMU YnciIaMu. Pemenne 3amay U3 peanbHON
IIPAKTUKHU HA 4acCTH, Ha Ipo0H.

Crenenb ¢ HaTypajbHBIM IOKA3aTeJIEM: ONpeleIeHHe, IPeoOpa3oBaHNe BBIPA)KEHUN Ha
OCHOBE OIpeJIeNeHus, 3auch Oonbmmx yucel. [IporeHTsl, 3anuch MpoLEeHTOB B BUAE APOOH U
OpoOu B BUJE MPOLEHTOB. Tpyu OCHOBHBIE 3a/layll Ha MPOLEHTHI, PELICHUE 3a7a4u U3 peaibHOU
IIPAKTUKH.

ITpruMeHeHn e IPU3HAKOB JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTENN HATYpaJbHbIX YHCEIL.

PeasibHbIE 3aBUCUMOCTH, B TOM YHCJIE NTPsIMast U 00paTHAsi HPOIOPLIMOHAIBHOCTH.

AuredpanyecKkue BbIpaskeHUs

IlepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKECHUA C NEPEMEHHOW. JlomycTUMble 3Ha4YECHHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCHMMOCTH MEXIy BEJIMYMHAMH B BUIE (DOPMYIIBL
Boruucnenust no ¢popmynam. [IpeoGpazoBanue OyKBEHHBIX BbIpa)KEHUH, TOXKIECTBEHHO PaBHBIE
BBIPAXXEHUSI, TIpaBUjla MPeoOpa3OBaHUs CyMM U MPOU3BEACHUM, NMpaBUiIa PACKPBITUS CKOOOK U
MIpUBEJIEHUS MTOAO0HBIX CIaraeMbIX.

CBoOMHCTBa CTENEHH C HATypaJbHBIM I1OKA3aTEIEM.

OpnHousneHsl U MHOrouJieHbl. CTeneHb MHorousieHa. CioKeHue, BhlYMTaHuEe, YMHOXKECHHE
MHOTOWIEHOB. DOpMyIbl COKPAIIEHHOTO YMHOXEHUS: KBaJApaT CyMMbl M KBaJApaT Pa3HOCTH.
dopmyia pa3HOCTH KBaApaToB. Pa3yiojkeHne MHOTOUIEHOB HA MHOXKHUTEIH.

YpaBHeHHs1 U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpPaBHEHHUsI, NpaBHia NpeoOpa3oBaHMs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHH.

JIuneitHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIO KOpPHEH JMHEWHOrO YpaBHEHUS,
pelieHue JMHEHHbIX ypaBHeHMH. CocTaBlieHHME ypaBHEHMH IO YCJIOBUIO 3ajauu. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

JluHeiiHOe ypaBHEHHE C JIByMs IE€peMEeHHbIMU M ero rpagux. Cucrema JBYX JIMHEHHBIX
ypaBHEHUI C JAByMs IepeMEeHHbIMU. PelleHue cucTeM ypaBHEHHH CIIOCOOOM IOACTaHOBKH.
ITpumMepsl pelieHus: TEKCTOBBIX 3a/1a4 C IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKUHU

Koopnunara Touku Ha npsMoi. YuciaoBble NPOMEXYTKH. PaccrosHue Mexay IByms
TOYKAMH KOOPAVNHATHOU MPSAMOM.

[TpsimoyronbHas cucrema koopauHaT, ocu Ox u Oy. AGcuucca M OpJuHaTa TOYKH Ha
KoOpAMHAaTHOM miockocTu. [Ipumepsl rpadukoB, 3agaHHBIX (opMmynaMu. UYreHue rpadukoB
peanpHbIX 3aBucumocted. Ilonstue ¢ynkuuu. [padux ¢ynxnuu. CsoiictBa (QyHKUHH.
Jluneiinas ¢pynkunms, e€ rpaduk. I'paduk ¢pynkumu y = |x|. [padudeckoe perieHne JTHHEHHBIX
YPaBHEHHI U CHCTEM JIMHEWHBIX YPABHEHUM.

8 KIIACC

Yucyia ¥ BLIYHCJIEHUASA



KBanpatubiii kopeHp u3 uucna. [lonstue o0 uppanuoHasbHOM uyucie. [lecsiTuuHble
NpUOTMKEHUs UppaIlOHATBHBIX yucen. CBoiicTBa apu(MeTHUYeCKX KBaJPATHBIX KOPHEH U UX
MPUMEHEHUE K MPeoOpa3OBAHHMIO YHCIOBBIX BBIPAKEHUW W BBIYHMCICHUSM. [leficTBUTENbHBIC
YuCIa.

Crernenb ¢ 1ebIM 1okaszaTteneMm u e€ ceoiictBa. CTangapTHas 3alUCh YUCIA.

AnreOpandeckue BhIpaXeHUsI AJIreOpandecKue BbIpaskeHust

KBanpaTHblil TpEXUlieH, pa3yIoKEeHNE KBAIPATHOr O TPEXUIIEHA HA MHOKHUTENH.

Anrebpanyeckasi apodb. OcHOBHOE CBOHCTBO anrebpamueckoit apodu. CrnoxkeHue,
BBIUMTAHUE, YMHOXKEHHE, JIeJIeHHE anredpandeckux aApoOel. PannoHanbHbIE BBIPAKEHUS U UX
peoOpazoBaHueE.

VYpaBHEHUS U HEPABEHCTBAY PABHEHUS] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHoOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMH, CBOASIIMXCS K JUHEHHBIM M KBaapaTHeIM. [Ipocreiimme npobHO-
panuyoHaJIbHbIE YPaBHEHUS.

I'paduueckass uHTEepIpeTanusi ypaBHEHUI € IBYMs MEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YpaBHEHHMI ¢ AByMsi mepeMeHHbIMH. IIpumepsl perieHusi cUCTeM HEIUHEWHBIX YpaBHEHUU C
JBYMSI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanvdeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA U UX CBoMcTBAa. HepaBeHCTBO C€ OJHOM TEpEeMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHeEWHbIE HEpaBEeHCTBA C OJHOW mepeMeHHoH. CucreMbl
JIMHENHBIX HEPABEHCTB C OJIHON MEPEMEHHOM.

OyHKIIMNDYHKIIU A

[Tonstue pynkuuu. O6MacTh onpeaeneHus 1 MHOXKECTBO 3HaueHUH (QyHKuuH. CrocoOs
3a/iaHus QYHKIIHH.

I'papux ¢yakiuu. Urenue cpoiictB (yHKiuu mo e€ rpaduky. [Ipumeps rpadukxoB
(byHKIH, OTPasKaIONMX peasbHbIE MPOLIECCHI.

@OyHKIUY, ONMUCHIBAIOLINE MPAMYI0O U OOPaTHYIO HPOMOPIHOHAJbHBIE 3aBUCHMOCTH, MX
rpaduku. OyHKIUU y = x2, y = x3, y = \x, y=|x|. T'paduueckoe pemieHre ypaBHEHUH U CHCTEM
YpaBHEHUM.

9 KJIACC

Yucaa v BIYHCIEHUS

PannonanpHbie YKclia, UPPAMOHATIBHBIC YUCIAa, KOHEYHbIE U OECKOHEUHBIC JECATHYHbBIC
npobu. MHOXECTBO JCHCTBUTEIBHBIX YHCEN, ACUCTBUTEIbHBIE YHCIA KaK OECKOHEUYHBIE
JNeCATHYHBIE  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXKECTBOM
JEACTBUTEIBHBIX YHCE U KOOPIUHATHON MPSAMOM.

CpaBHEHHE ACHCTBUTEIBHBIX YHCEN, apu(PMETHYCCKHE JCHCTBUSA C JEHCTBUTEIILHBIMU
YHCIaMH.

Pa3mepbl 00BEKTOB OKpPY)KAIOIIEr0 MHpA, JIMTEILHOCTh IIPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[TpubOmmxEéHHOE 3HAYCHWE BEIMYHMHBI, TOYHOCTh NpHOMMKeHUs. OKpyriieHue 4Yucel.
[Ipukuaka 1 OLEHKa Pe3yJbTaTOB BBIUHCICHUM.

YpaBHeHMs U HEPaBeHCTBA

Jluneiinoe ypaBHeHue. Pelienne ypaBHEHUM, CBOASIIUXCS K JIMHEHHBIM.



KBanpatHoe ypaBHenue. Pemienue ypaBHEHUM, CBOOSIIIMXCA K  KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. lIpumepnl pellleHUsT ypaBHEHUM TpEThed M 4YETBEPTOW CTENEHeu
pa3noKeHHeM Ha MHOXHUTEH.

Pemiennie  npoOHO-pallMOHANBHBIX  ypaBHEHHU.  PemieHue  TEKCTOBBIX  3ajad
anredpanvYecKuM METOIOM.

VYpaBHEeHHE C ABYyMsI TIEpEMEHHBIMH M ero rpaduk. PemieHue cucrteM OBYX JHMHEHHBIX
YpaBHEHUM € JABYMs IEpeMEHHBIMHU. PerieHue cuctemM IBYX YpPaBHEHHM, OJHO M3 KOTOPBIX
JMHEWHoe, a apyroe — BTOpoi creneHu. ['paduueckas nHTEepnpeTanus CUCTEMbl YpaBHEHUN C
JIBYMSI IEPEMEHHBIMU.

Pemmenune TeKCTOBBIX 3a/1a4 anre0pandecKuM CriocoOoM.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHEHHBIX HEPAaBEHCTB C OJHOM TNEPEMEHHOH. PellieHme CHUCTEM JIMHENHBIX
HEpaBEHCTB C ONHOI mepemeHHOW. KBaapaTHble HepaBeHCTBa. ['paduueckas MHTepHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS I€PEMEHHBIMM.

OyHKUMN DYHKIUH

KBagpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIIMHBI
mapaboiIbl, OCh CHMMETPHUH 1apadoIbl.

I'paduxu Gyakmmit: y =kx, y=kx + b, y=k/x, y =x3, y =Vx, y = x|, m ux cBo¥icTBa.

YuciioBble nocneaoBaTesIbHOCTH YN eJI0BbIE N0C/Ie10BATEILHOCTH U PO PeCcCHH

[ToHATHE YKUCIOBOM MOCIEAOBATEIBLHOCTU. 3alaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOMN
dhopmyoii u GpopmyIioit n-ro uieHa.

ApudmeTrnueckass U reomerpuueckas —nporpeccud. @Dopmyiabl  n-ro  4jeHa
aprudMeTnuecKoil U TeOMEeTPUIEeCcKOl MPOrpeccuii, CyMMBbI MIEPBBIX /1 YJICHOB.

N3o0paxeHrne 4IeHOB apU(PMETHUYECKOM M TIeOMeTpPUUYECKOH Mporpeccuii TOYKaMu Ha
KOOPJAMHATHOM MIIOCKOCTU. JINHEHHBIN U SKCTIOHEHUUANBHBIN pocT. CII0KHBIE TPOLICHTHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yabTaTbl OCBOCHHUS TNPOrpaMMbl ydeOHOro Kypca «AmreOpa»
XapaKTEpU3yIOTCA:

1) naTproTnyeckoe BOCIIUTAHHE:

IpOSIBJIEHMEM HHTEpeca K NPOIUIOMY U HACTOAILIEMY POCCHMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHKECHUAM POCCUHCKMX MAaTEMAaTHUKOB U POCCUHCKON
MaTEMAaTUUYECKOH IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTUKEHUH B IPYTrUX HayKax U MPUKJIATHBIX
chepax;

2) rpakiaHcKoOe M 1yXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTbIO K BBIITOJIHEHHIO OO0S3aHHOCTEH Tpa)<IaHWHA M peajM3allMd €ero Ipas,
Ipe/CTaBIeHUEM O MaTeMaTHYEeCKUX OCHOBaxX (DYHKUIMOHUPOBAHMS pPA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOLENyp TPaKIaHCKOro oOliecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CY)XJIEHUIO 3TUYECKUX IMPOOJEM, CBA3AHHBIX C NMPAKTHUECKUM NPUMEHEHHEM JIOCTHXEHUH
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpya0BOe BOCIUTAHME:

YCTaHOBKOH Ha AaKTMBHOE y4YacCTHE B PEIICHWU NPAaKTHUYECKUX 3a/Jady MaTeMaTH4YECKOM
HaIPaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHUYECKOro 00pa30BaHMsI Ha MPOTSKEHUH BCeH
KHU3HU JJIs1 YCHEIHOM npodeccuoHalbHON 1eATEeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BHIOOPDOM M TIOCTPOEHUEM WHJMBHUYyabHOW TpaeKTOpUU OOpa3oBaHUA U
KU3HEHHBIX IJIAHOB C Y4ETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHUECKOMY BOCHPHUATHIO MAaTEMAaTHUECKUX
00BEKTOB, 3aJ1a4, PEHICHUH, pacCyKICHUH, YMEHUIO BUACTH MATEMAaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTallUeNd B JIEATEIbHOCTU HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX HpeICTaBJIEHUH 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUSl YEJIOBEKa, IPUPOAbI M OOIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOW Hayku Kak cdepbl 4eIoBEYECKOH IeATeNbHOCTH, 3TaloB €€ pa3BUTHI HU
3HaYUMOCTH I Pa3BUTHS IMBUIN3ALMH, OBJIAICHUEM A3BIKOM MAaTEMaTHKU U MaTEMaTHYECKON
KyJbTypOM KaK CpEICTBOM IIO3HaHMS MHpa, OBJAJACHUEM IPOCTEHIIMMU HaBBIKAMU
UCCIIEI0BATEIbCKON JESTEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (opMHpOBaHHE  KYJBTYPbI  310pPOBbS H
3MOIHOHAJIBHOIO 0JIAT OOy HA:

TOTOBHOCTbIO IPUMEHSITh MaTeMaTUYeCKUEe 3HAaHUS B HHTEpecax CBOErO 3/10POBbS,
BEJICHUS 3/10pOBOro o0pa3a »KU3HU (370pOBOE MUTAHHE, COANaHCUPOBAHHBIN PEXUM 3aHATHH U
OTABIXa, pEryispHas (usnuyeckas aKkTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBbIKAa pedIeKcHH,
MpU3HAHUEM CBOETro MpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4yeaoBeKa;

7) 3Ko0JI0THYeCcKOe BOCIINTAHHE:

OpHUEHTalMel Ha MPUMEHEHHE MaTEeMAaTHYeCKUX 3HAHUHM I pelIeHus 3ajad B 00JacTu
COXPaHHOCTU OKpY’KaloIlllell cpenbl, IUIAHUPOBAHUS IOCTYNIKOB M OLIEHKHM HX BO3MOMKHBIX
MOCJIEACTBUN I OKpYXKArOLIeH cpenbl, OCO3HAHMEM IJI00AJBbHOIO XapaKTepa 3KOJOTHYECKHX
npoOJIeM U IyTel UX PeleHHUS;



8) aganTanus K U3MEHSIOIUMCS YCJIOBUAM COUAIBHON U NPUPOIHOI cpeabl:

TFOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUSIX HEONPENEIEHHOCTH, IMOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 NMPAKTUUYECKYIO JEATEIbHOCTh, B TOM YUCJIE YMEHUE YUUTBCSA Y APYTUX
TIOeH, TPHOOpPeTaTh B COBMECTHOH JESITENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIMH W3
OIBITA IPYTHX;

HEOOXOAMMOCTBIO B (DOPMHPOBAHUH HOBBIX 3HAHUU, B TOM YHclie (OPMYyJIHPOBATH UIEH,
MOHSTHUS, TUIIOTE3bI 00 OOBEKTaX W SBICHHSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh
ne@UIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYalMlO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEP, KOPPEKTHPOBATh MPHUHUMAEMbIE PEIICHUS H
NercTBUsA, (HOPMYIMPOBATh M OIEHUBATH PUCKH U ITOCIEACTBUS, (HOPMHUPOBATDH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeIbHbIE YHUBEPCATbHbIE YUeOHbIe AelicTBUSA

ba3oBrblie 1ornueckue 1eMcTBUA:

® BBIBIATh U XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUW MEXIY MOHATUSIMH, (POPMYIMPOBATH OMPEACICHUS MOHITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIM MpU3HAK KiIaccupUKaIMKi, OCHOBAHUS Uil 00001eHIs
Y CpaBHEHUS, KPUTEPUH ITPOBOJUMOI0 aHAJIN34;

® BOCHPHUHHMMAThH, GOPMYIUPOBATH U MPEOOPa30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATEeNbHbIC, EIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

® BBIABIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEYHs B (pakTax,
JNAHHBIX, HAONIOAEHUSX W YTBEPXKACHMSX, MpeiaraTb KPUTEPHH I BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMNIL;

e JienaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U WHIYKTUBHBIX
YMO3AKJIIOY€HUH, YMO3aKJIOYEHUI 110 aHAJIOTUH;

e pa30bupaTh JIOKa3aTelbCTBA MAaTEeMaTUYECKUX YTBEpPXKICHMH (TpsiMble UM OT
IIPOTUBHOTIO), IPOBOAUTH CaMOCTOSITENIBHO HECJIOXKHbIE JI0Ka3aTelbCTBa
MaTeMaTUYECKUX (PaKTOB, BHICTPAMBATH APryMEHTAIMIO, IMPUBOIAUTH IPUMEPHI U
KOHTpIpUMEPbl, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BpIOMpaTh CHOCOO pelieHus ydyeOHOW 3ajauM (CpaBHUBATh HECKOJIbKO BapUaHTOB
peleHus, BRIOUpaTh Hanbosee MOAXOIAIMI ¢ YIETOM CaMOCTOATEIbHO BBIACIEHHBIX
KpUTEPUEB).

Ba3oBble ucciieqoBarenbcKue AeiicTBUS:

® JCHOJIb30BaThb  BOMNPOCHI  KaK  MCCJENOBAaTEIbCKMM  MHCTPYMEHT  MO3HaHUA,
¢bopmynupoBaTh BOIIPOCHI, dukcupyromnme IIPOTUBOPEYNE, npobiiemy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HCKOMOE W JaHHOe, (GOpMUPOBATH TI'HIIOTE3Y,
apryMeHTHPOBATh CBOIO IMO3UIUIO, MHEHUE;

® T[POBOJUTH MO CAMOCTOSITEIbHO COCTAaBJIEHHOMY IIJIaHY HECIOXKHBIH ASKCHEPHUMEHT,
HEOOJIBIIIOE HCCIIEAOBAaHWE II0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYECKOrO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;

® CaMOCTOSATENbHO (OpPMYIHMpOBaTh O00OOIIEHWUS W BBIBOABI MO  pe3yibTaTraM
MPOBEAEHHOI0 HaOMIOICHNUS, NCCIeIOBAaHNUs, OLICHUBATh JIOCTOBEPHOCTh IMOIY4YEHHBIX
PE3yIbTaTOB, BHIBOJIOB H 00O0IIEHUT;



IMPOrHO3UpOBaTb BO3MOKHOC pa3BUTUC ITPOLICCCA, a TAKIKC BbIIBUI'aTh IIPCAIIOJIOKCHUS
O €TI0 pa3BUTUHU B HOBLIX YCJIOBHIX.

Pabora ¢ nunpopmanueii:

BBISIBJIATh HEAOCTATOYHOCTh U M30BITOYHOCTh MHGPOpPMAIUH, JaHHBIX, HEOOXOIUMBIX
JUISL pelIeHus 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(MOPMALINIO
Pa3INYHBIX BUJIOB U (hOPM NpEICTaBIICHHS;

BbIOMpaTh opMy MpeAcTaBiIeHUs HHPOPMALIMU U WUTIOCTPUPOBATh pelaeMble 3a/1a4u
cXeMaMHu, rarpaMMaMu, MHOM rpaMKoil 1 MX KOMOMHAIUSAMU;

OLICHMBATh HAAEKHOCTh MH()OPMAIMH 110 KPUTEPHUAM, NMPEIJI0KEHHBIM YUYUTEIIEM HIIH
chOopMyIIMPOBAHHBIM CAMOCTOATEIHHO.

KOMMyHHKaTI/IBHLIe YHuBEpCaJbHbIC y‘leﬁl—[hle JeHCTBUA:

BOCIIPUHUMATh U (POPMYIHMPOBATHh CYKIEHHUS B COOTBETCTBUU C YCIOBHMSIMH U LEISIMU
o0IIeHHUs, SICHO, TOYHO, IPAaMOTHO BBbIpaXkaTb CBOI TOYKY 3pEHMsSI B YCTHBIX U
IUCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS 110 X0y PEILEHMs 3aJaul, KOMMEHTHPOBATh
IIOJIY4ECHHBIN PE3YNIbTAT;

B X07ie 00CYKI€HH 3a/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYXJaeMOM TeMbl, IPOOIEMBI,
pemiaeMoi  3ajauM, BBICKA3bIBaThb WM, HALlEJICHHblE Ha TIOMCK pEIIeHUs,
CONOCTAaBNISATh CBOM CYXKJACHUS C CYXKICHHAMH JPYIMX YYacTHHKOB JIMAJOra,
O0Hapy>XKUBaTh pa3jMyue U CXOJCTBO MO3UIMNA, B KOPPEKTHOU popme HopMyInpoBaTh
pa3HorIacus, CBOM BO3paKEHMUS;

IPEeCTaBIATh Pe3yJbTaThl PELICHUS 3aJjauu, SKCIIEPUMEHTA, UCCIEI0BaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMAT BBICTYIJICHHMSI ¢ YYETOM 3a7ad MpPE3eHTAluu U
0COOEHHOCTEN ayIuTOPUH;

MOHMMAaTh U HCIIOJIb30BAaTh MPEUMYIECTBA KOMAaHAHON U WHIUBUIYaIbHON pabOThI
IIPU peICHUH y4eOHBIX MAaTEMAaTHUECKUX 3aJ1ad;

MPUHUMATH L1€JIb COBMECTHOM JEATENbHOCTH, MJIAHUPOBATh OPraHU3aI[UI0 COBMECTHOI
paboThl, pacmpenensth BUAb paboT, OOroBapuBaThCs, OOCYXKIaTh TMpolecc U
pe3ynbTaT paboThl, 00001MaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTb B TIPYHNOBBIX (opmax paboTel (00CykIeHUs, OOMEH MHEHHIMH,
MO3TOBBIE€ IUTYPMBl U JIPYTHE), BBINOJIHIATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JEMCTBUS C JPYrMMH YJI€HaMHU KOMaHbl, OL[EHUBATh KaYECTBO CBOETO BKJajaa B
O0IIMH TPOAYKT IO KPUTEPUAM, CPOPMYJIUPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIEe yHUBeEpcalbHbIe yueOHbIE 1eiicTBHSA
Camoopranu3anus:

CaMOCTOSITENIbHO COCTABJISTh IUUIAH, AJTOPUTM pEIIeHHS 3anayu (WM €ro 4acth),
BBIOUpaTh CMOCOO pemeHus ¢ Y4ETOM MMEIOUIMXCS PECYypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4ETOM
HOBOW MH(OPMAIIHH.

CﬂMOKOHTpOJ’lb, 3MOLMOHAIbHbII HHTEJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpollecca U pe3ysibTaTa pelieHus
MaTeMaTHYCCKOM 3a7auM;
NPEABUIETh TPYIHOCTU, KOTOPbIE MOTYT BO3ZHUKHYTh IIPH PELICHUH 3a/1a4l, BHOCUTH
KOPPEKTUBHI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlIEHHBIX OIIHMOOK,
BBISIBJIEHHBIX TPYAHOCTEH;



® OLEHMBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTU ITOCTABICHHON LIEIU U YCIOBUSM,
OOBSACHATh NPUYMHBI JOCTHXKEHHUS WM HEJOCTH)KEHMsI LeJH, HAaXOIUThb OLIMOKY,
J1laBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.

INPEJMETHBIE PE3YJIbTATDBI

K konmy oOyueHuss B 7 KJacce OOydYaOIIUiCAd TONYYHUT CIEAYIOUIHE PEIMETHBIS
pe3yabTaThl:

Yuciia 1 BHIYUCJICHUA

BrImonHATh, codyeTas yCTHbIE M IMHUChbMEHHBbIE NPUEMBI, apu(MeTHUYecKHe AeUCTBUS C
palMoOHAIBHBIMU YUCIAMM.

HaxonuTh 3Ha4YeHHs] YHCIOBBIX BBIPaXKEHHUI, MPUMEHSATh pa3HOOOpa3HbIe CMOCOObI U
npuéMbl BBIYUCIIEHUS 3HAYEHU JAPOOHBIX BBIPAKEHUH, COAEpKAIIMX OOBIKHOBEHHBIE H
JeCSITUYHbIE 1POOH.

[TepexomuTh OT ogHOW (OPMBI 3allMCH YUCEN K APYroil (mpeodpa3oBhIBaTh AECATUYHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHHBaTh U YIIOPSI0YUBATH PALlOHAIBHBIC YU CIIA.

OKpyrasaTh yncIa.

BBINONHATE IPUKUIKY U OLICHKY PE3yJbTaTa BBIYMCIICHUH, OLIEHKY 3HAYE€HHM YHMCIOBBIX
BBIPAKEHUN. BBITOIHATE AEUCTBUSA CO CTENEHSIMU C HATypajJbHbIMU MOKA3ATEISIMU.

[IpuMeHsATh MPU3HAKH 1EIMMOCTH, PA3JI0KEHNE HA MHOKUTENIM HATyPaJIbHbIX YU CEIl.

PemaTte NpakTMKO-OPUEHTUPOBAHHBIE 3aJayd, CBS3aHHBIC C OTHOLICHHUEM BEJIMYMH,
IIPOIIOPLIMOHAIBHOCTBIO BEINYMH, IPOLEHTAMU, HHTEPIIPETUPOBATL PE3YyIbTaThl PEIICHU 3a1a4
C Y4€TOM Or'paHMUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX 00bEKTOB.

AuredOpanyecKkue BbIpasKeHUs!

Hcnonp3oBaTh anredpandeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IIPUMEHATH €€ B IpoOIiecce
OCBOEHHS y4eOHOro MaTepHaa.

HaxonuTth 3HaueHus1 OyKBEHHBIX BbIPaXKEHHUI MPH 3a1aHHBIX 3HAYCHHSIX TT€PEMEHHBIX.

BrImonHaTh npeo0pa3oBaHusl 1IEIOr0 BHIPAKEHUSI B MHOTOUJICH MPUBEACHUEM MOAOOHBIX
CllaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJHOWIEHa HAa MHOIOYJIEH M MHOIOYJIEHa Ha MHOI'OYIIEH,
IpUMEHATH (OpMYJIbI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIIATh pPa3IOKEHUE MHOIOUYJIEHOB HAa MHOXKUTENIM C MOMOILIBIO BBIHECEHHUsS 3a
CKOOKM OOIIIEro MHOXXMTENS, TPYNIUPOBKU CIIaraéMblX, MpUMEHEHUsI (GOpPMYJl COKPAIIEHHOTO
YMHOKCHUS.

[Tpumensares mnpeoOpa3oBaHMsT MHOTOUYIEHOB JUJISl pEIIEHUs pa3jMuYHbIX 3aJad U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 pEabHON IPAKTHKHU.

Hcnonbp3oBaTh CBOWCTBA CTENEHEN C HATypaJbHBIMU MOKA3aTENsIMU JUIsl TpeoOpa3oBaHus
BBIPAKEHUH.

YpaBHeHHsI U HEPABEHCTBA

Pewlats nuHeElHbIE YpaBHEHUS C OJHOW NEPEMEHHOW, MPUMEHsSs IpaBwia IMEpexoja OT
UCXOJHOTO YpaBHEHMs K paBHOCWJIBHOMY eMy. lIpoBepsTh, sBJI€TCA M 4YHCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh TpadguyecKue METObl IPU PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupate mprMepsl Hap YUCE, IBISIOLIMXCS PELICHHEM JIMHEHHOr0 ypaBHEHHUS C JBYMSI
[IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpadUK JHMHEHHOrO YpaBHEHUS C JABYMs
NIepEMEHHBIMH, TOJIb3YACh IPa(UKOM, IPUBOAUTE IIPUMEPHI PEILICHUS YPaBHEHHUS.

PemaTp cucreMbl ABYyX JIMHEHWHBIX YPaBHEHHMHM C IBYMs II€PEMEHHBIMH, B TOM YHCIIE
rpaduuecKu.

CocTaBisATh M pellaTh JIMHEHHOE YPaBHEHUE WM CHUCTEMY JIMHEHHBIX ypaBHEHHMM IO
YCIIOBHIO 3aJa4d, MHTEPIPETHPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadM IOTy4E€HHBINA
pe3yiabTar.

DyHKUHU

N3o0paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHME 3a/laHHBIM
KOOpJAMHATaM, Jy4d, OTpPE3KH, HWHTEpBajbl, 3alUChIBaTh YHCJIOBbIE IPOMEKYTKH Ha
aJre0pandeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOW IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpAMHATaM, CTPOMTbH
rpaduky TMHEWHbIX QyHKIUA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh € MOMOLIBIO (YHKIUI M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYMHAMU:
CKOPOCTb, BpEMs, PACCTOSHME, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpPEM,
00bEM paboThI.

HaxonuTth 3HaueHne pyHKIMH 110 3HAUECHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod mpeacTaBiIeHUS U aHalM3a MH(OpPMALMU, U3BJIEKATh U
MHTEPIPETUPOBATH UH(POPMAINIO U3 I'Pa(hPUKOB peasbHBIX MPOLECCOB M 3aBUCUMOCTEH.

K konny oOydenus B 8 kJjacce oOyuarommiics MHOMYYHMT CIEAYIONIME MPEIMETHbIC
pe3yabTaThl:

Yucsia v BHIYUCTCHUSA

Hcnonb30BaTh HAadallbHBIE IIPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIIBHBIX YHUCEN I
CpPaBHEHHS, OKDYIJEHMS W BBIYMCICHUN, H300pa’kaTh JEHCTBUTEIbHBIE YHUCIAa TOYKAMH Ha
KOOPAMHATHOM IIPSMOM.

[TpumenaTes moOHSATHE apu(METHUYECKOro KBAJpaTHOTO KOPHS, HAXOAWUTh KBaJpaTHbIE
KOPHH, UCTHOJIB3Ys MPU HE0OXOJUMOCTHU KaJIbKYJISITOP, BBIMOIHATH MPEe0Opa30BaHUs BbIPaKEHUM,
COJepKaIMX KBaJAPAaTHbIE KOPHHU, UCIIONb3Ys CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJBIIMX M MajbIX YHUCEN C IMOMOILUBIO JECATHYHBIX Apolell u
crene”er yucia 10.

AJredpanveckue BbIpasKeHUs

[IpuMeHATP NOHATHE CTENEHW C IEeNbIM I10Ka3aTeJIeM, BBIIOJHATh INpeoOpa3oBaHUs
BBIPAKEHUMN, COEPKAIIUX CTEIICHU C LEJIbIM I10KA3aTEIEM.

BbINOMHATE TOXKJIECTBEHHbIE NPeoOpa3oBaHUs pallOHAIbHBIX BbIPA)KEHUII Ha OCHOBE
MIpaBWJI IEUCTBUN HAJ MHOTOUYJIEHAMH U alredpandecKuMu Jpo0smMu.

PackianpiBaTh KBaJpaTHBIN TPEXUIIECH HA MHOXUTEIH.

ITpumenATs mnpeoOpa3oBaHUs BBIPAXEHUH JUIsl pELIEHUS pa3jM4yHbIX 3ajad U3
MaTeMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEalbHON TPAKTUKHU.

YpaBHeHHsI U HEPABEHCTBA

Pematp nuHelHbIE, KBaJAPAaTHbIE YPABHEHUS U pAllMOHAJIbHBIC YPABHEHUs, CBOASIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHHM C JBYMs I1EPEMEHHBIMHU.

[IpoBoauTE MpOCTENIINE UCCIEOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHCIE C
MpUMEHEHUEM TpaUyecKux mpeacTaBleHUl (yCTaHABIMBATh, WMEET I ypaBHEHUE WM
cHCTeMa ypaBHEHHI pelIeHUs], €CIU UMEET, TO CKOJIBKO, U ITPOYEe).



[TepexonuTh OT CIOBECHOH (QOPMYJIUPOBKMU 3aJaduu K €€ ajredpanyeckoil Mojaenu c
IIOMOLIBIO  COCTABJIEHUS YPaBHEHUS WM CUCTEMBl YPaBHEHUH, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJla4yM I10JIy4E€HHBIN pe3ybTar.

ITpuMeHATh CBONCTBA UMCIOBBIX HEPABEHCTB I CPAaBHEHUS, OL€HKH, PEIATh JIMHEIHbIE
HEpaBEHCTBA C OAHOW INEPEeMEHHOW M HX CHCTEMBI, JaBaTh TI'PAUUECKyI0 HIIFOCTPALHIO
MHO>KECTBA PEIICHUN HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUHU

[ToHnmate © uWcCHONB30BaTh  (YHKIMOHAJbHBIE TMOHATHS M SA3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE O0O3HauYeHHs), OMpenesaTh 3HaueHHe (YHKUMU IO 3HAYCHHIO apryMeHTa,
orpenensaTh CBoHCTBA (DYHKIMH 1O €€ rpaduKy.

CtpouTts rpaduku 351eMeHTapHbIX QYHKIUN BUaA:

y=kix,y=x2,y=x3,y= x|,y = X, ONHCHIBATH CBOMCTBA YHCITOBOM ¢byHKIMH 1O €8
rpaduky.

K koHmy oOydeHus B 9 kJjacce oOyuaromuiics MHOJY4YMT CIEIYyIOLME MpeAMETHbIE
pe3yabTaThl:

Yuciia v BIYHCTICHUS

CpaBHHBATh U YIIOPSI0YMBATE PALIUOHAIBHBIC U UPPAMOHAIBHBIC YUCIIA.

Bomonuats apudmernueckue AeHCTBUS C palMOHAJbHBIMU YUCIIAMHU, COYETasi YCTHbIE U
IIACBMEHHBIC IPUEMBI, BBIIIOJIHATH BBIUHUCICHUS ¢ UPPALMOHAIBHBIMU YK CIIAMM.

HaxonuTe 3HaueHus CTENEHENW C LEIbIMM I0Ka3aTesIMU U KOPHEH, BBIYMCIIATh 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrnaTh [EHCTBUTENbHBIE YKCIA, BBINOJHATH NPUKUIKY pPE3yJbTaTa BBIUMCIIECHUH,
OLICHKY YMCIIOBBIX BBIPAKCHUIA.

YpaBHeHHsI U HEPABEHCTBA

PemaTte nMHEWHBIE W KBaJpaTHBIC YPABHEHUs, YPAaBHEHMs, CBOIAILNMECS K HHUM,
npocteiimme 1poOHO-palliOHaIbHbIE YpaBHEHUS.

Pematp cucTemsl IByX JIMHEWHBIX YPABHEHUHN C ABYMs IEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHHI, B KOTOPBIX OJHO YPaBHEHUE HE SIBISAETCS JTMHEUHBIM.

Pemath TekcTOBBIE 3amauM anreOpanyecKuM CIocoOOM C IMOMOIIBIO COCTaBICHUS
YPaBHEHHS WM CUCTEMBI IBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMHU.

ITpoBonuTE MpOCTENIINE NCCIENOBAHUS YPABHEHUI U CHCTEM ypaBHEHHI, B TOM YHCIIE C
IpPUMEHEHUEeM TrpauUyecKuX Mpe[CcTaBIeHUi (ycTaHaBJIMBaTb, HMMEET JIM YypaBHEHHE WU
CHCTEMa ypaBHEHUI PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U ITPOYEE).

Pematy nuHelHble HEpaBEHCTBA, KBAJpaTHbIE HEpaBEHCTBA, H300paXkaTh pELICHHE
HEPABEHCTB HA YUCJIOBOM IPSAMOM, 3aIIUChIBAaTh PEIICHHUE C IOMOIIBIO0 CUMBOJIOB.

PemaTtp cucTEeMBl JIMHEHHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKIHOYAIOIIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pEIICHUE CHUCTEMbl HEPAaBEHCTB Ha YMCIOBOM MPSAMOI,
3aIUCBIBATH PEIICHUE C TOMOLIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIUYHBIX 3a7a4.

DOyHKIHU

PacrioznaBaTh (pyHKIIMM U3yUeHHBIX BUJOB. [10Ka3bIBaTh CXeMaTHYECKU PACIIONOXKEHHE Ha

KOOPJIMHATHOM MJIOCKOCTU rpauKoB QyHKIUN BUa: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
6 y=x3,y= \/X, y = |x|, B 3aBuCMMOCTH OT 3HaYeHHUIT KO3()(DHUIIMEHTOB, OMHUCHIBATH CBOMCTBA

GbyHKIHA.



Crtpouth U n300pa)xkaTb CXEMAaTUUYECKU TpaQUKH KBaJAPaTHUUHBIX (YHKLIMI, ONHUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIIMH 110 UX rpaduKam.

PacrioznaBaTh  KBaJpaTHuHyl0 (QYHKUHIO 1O  QopMmysie, MNPUBOAUTH IPHUMEPHI
KBaJIpaTHUHBIX (DYHKIUI U3 peanbHOM KU3HU, (PU3UKU, T€OMETPUH.

YucaoBble NOCTEA0BATEILHOCTH U IPOrPecCHH

PacrioznaBaTh apu(METHYECKYI0 U T€OMETPHUECKYIO IMPOTrPecCUH MPH Pa3HBIX CIoco0ax
3aJlaHusl.

BBINONMHATE BBIYMCIEHUS C MCIONB30BAHMEM (OPMYJT N-ro ujieHa apudMeTHdyeckod u
reOMEeTPUYECKON MPOrpeccuii, CyMMBbI IEPBBIX N YJICHOB.

N300paxaTth 4IeHbI IOCIeI0BATEIbHOCTH TOYKaMU Ha KOOPIMHATHON MIOCKOCTH.

Pemate 3amaum, cBS3aHHBIE C YHCIOBBIMHU IMOCIIEAOBATEILHOCTAMHU, B TOM YHUCIE 3a/la4d
U3 pearbHON KHU3HU (C UCIOJIB30BaHNEM KaJbKyJIATOPa, HUPPOBBIX TEXHOIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosnuecTrBo yacoB DJIeKTPOHHbBIE
HaunmeHnoBaHue pa3iesioB H TeM (undposbie)
Ne n/m KonrTpouabubie | IIpakTHyeckue
MpOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypchl
| Yucna u BeIYUCICHU. PanonanbHbIC 75 | 0 bubmioreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 AnreOpandecKkre BbIpaKCHHS 27 1 0 hitps://m.edsoo.ru/7f415b90
bubmioreka [IOK
2 1
. Y/PARHEHIT W HEpAR eHCTEA 0 0 https://m.eds00.ru/7f415b90
bu6moreka [JOK
. 1 0
4 Koopauiaret u rpaikit. Oy 24 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
I1 1 0
: OBTOperite i obodmere 6 https://m.eds00.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO HACOB I1O0 102 5 0

I[TPOTPAMME




8 KJIACC

KosmnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbie
Ne n/m P Konrpoasbnbie | IlpakTuyeckue (mupp )
NPOrpaMMsl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
bu6moreka [JOK
1 Uucna u Beruncnenus. KBagpatHsle KopHU 15 0 0 hitps:/m.edsoo.ru/7f417af8
) Yucna u Beruucienus. CTeneHp ¢ 1elIbiM 7 0 0 but6moreka [JOK
[MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anre0panvecKue BEIPKECHHUS. 5 | 0 bubmorexa [IOK
KBanpatnblil Tpéxunen https://m.edsoo.ru/7f417af8
4 Anre0pandecKue BEIPaKCHHUS. 15 | 0 bu6morexa [IOK
Anrebpaundeckas 1poob https://m.edsoo.ru/71417at8
YpaBHeHus U HepaBeHcTBa. KBagpaTHbie bubmmorexa [{OK
5 15 1 0
ypaBHEHHS https://m.edsoo.ru/71417af8
6 VYpaBHenus u HepaBeHCTBa. CHCTEMBI 13 0 0 bubmumoreka [IOK
YpaBHEHHI https://m.edsoo.ru/71417af8
but6moreka [JOK
7 Y .H 12 1 0
paBHEHUs U HepaBeHCTBa. HepaBeHCTBa hitps:/m.edsoo.ru/7f417af8
bu6moreka [IOK
8 o .0 5 0 0
YHICHHH. LICHOBHELE HOMITIA https://m.edsoo.ru/7{417at8
but6moreka [JOK
o U 0 0
? yuKiH. Hucnosrie gymcm 0 https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 I1 000 6 2 0
OBTOPEHIE H 0DOBIICHHE https://m.edsoo.ru/71417af8
OBUIEE KOJIMYECTBO YACOB I10
t 102 6 0

ITPOTPAMME




9 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u TeM uu@poBbIe
Ne n/m P KonrTpoabnbie | IIpakTHyeckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
| Uucna v Beruucienus. JlelicTBuTenbHbIE 9 0 0 bu6moreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHS 1 HEPABEHCTBA. Y PABHEHUS C 14 | 0 bubmotexa [JOK
OJIHOM MepeMeHHOoM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 | 0 bubmotexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bu6 OK
4 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 th:j/(;;é;ii‘ru 17£419d08
bu6mmoreka [JOK
5 o 16 1 0
YHICHH https://m.edsoo.ru/7419d08
6 q . 15 1 0 bubmoteka IJOK
HCTOBRIE HOCHEAOBATEIRHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 0000IICHHE, CHCTEMAaTH3AITUS 13 | 0 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
No KoanuyecTBo yacoB DJIeKTPOHHbBbIE HU(POBbIE
11/-11 Tema YpPOKa Beero K()HTpoﬂl,Hble HpaRaneCKne Ill[:;:eﬂl/lﬂ OﬁpaSOBaTe.TIbl-lble
padoThI padoThI pecypchl
1 [TonsTHE PaLIMOHAIBHOIO YU CIIA 1 0
) ApudmeTnueckue 1elcTBUA C | 0
panMoHAIbHBIMU YUCIAMH
3 ApudmeTrueckue AelCTBUS C | 0
pauMoOHAIbLHBIMU YUCIIAMU
4 ApudmeTnueckue 1elcTBUS C 1 0
paluMoOHAIbHBIMU YUCIIAMU
5 ApudmeTnueckue 1elcTBUA C | 0
paIrMoHAILHBIMU YUCITAMH
6 ApudmeTnueckue 1ecTBUS C 1 0
paIMOHAILHBIMU YU CJIAMH
. CpaBHeHuUe, ynopsiounBaHue 1 0
paIMoOHAIBHBIX YK CEl
8 CpaBHeHue, ynopsijounBaHue | 0
palMoOHAIBHBIX YK CEN
9 CpaBHeHue, ynopsijouuBaHue | 0
palMOHaIbHbBIX YK CEN
10 Crenens ¢ HaTypajabHbIM | 0 bubmotexa [JOK
IIOKa3aTeseM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HaTypaJbHBIM 1 0 bubmoteka [JOK
oKa3aTeaeM https://m.edsoo.ru/7f421382




CreneHb ¢ HaTypaJIbHBIM

bu6mmoreka [JOK

12 OoKa3aTeaeM https://m.edsoo.ru/7f42154¢
13 Crenens ¢ HaTypajabHBIM bubmotexa [JOK
roKa3aresieM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HaTypaabHBIM
MoKasareseM
Pemenne ocHOBHBIX 3a71a4 Ha
15 JPOOH, MPOIIEHTHI U3 pealibHOM
IPAKTUKU
Pemienne ocCHOBHBIX 3a/1a4 Ha
16 JpoOH, IPOIIEHTHI U3 peaibHOM
MPaKTUKH
Pemenne ocHOBHEBIX 3a7a4 Ha
17 JPOOH, MPOIIEHTHI U3 peajibHOM
MPaKTUKU
Pemienne ocCHOBHBIX 3a/1a4 Ha
18 JpOoOH, IPOIEHTHI U3 peaibHOM
MIPaKTUKH
19 [Ipu3Haku 1eTUMOCTH, Pa3JIoKEHUS
Ha MHOKUTEJIM HaTypaJbHbIX YHCEI
20 [Ipu3Haku 1eTUMOCTH, pa3JIoKEHUS
Ha MHOXKHUTEITU HATYPaJIbHBIX YUCET
71 Peanwubie 3aBucumoctu. [Ipsimas u
o0paTHas IPOMOPIHOHAIEHOCTH
2 Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHast IPOMOPIHOHAIEHOCTH
73 Peanbnbie 3aBucumoctu. [Ipsmas u

oOpaTHas IPOMOPIIMOHAEHOCTH




Peanpubie 3aBucumoctu. Ilpsamas u

24 o0paTHas IPOMOPIMOHATIEHOCTH
)5 KonTtponbshas paborta o reme
"PannonanpHble yncaa"
26 ByKBeHHBIE BBIpaKE€HUS bubnmorexa LIOK
https://m.edsoo.ru/7f41feec
27 DopMmyibl
28 Dopmybl
29 IIepemennsie. [JonmycTumMble
3HAYCHUSI IEPEMEHHBIX
[IpeobpazoBanue OyKBEHHBIX
30 BL]i)an(I;HHﬁ, pacxpzlme CKOOOK H bubmmorexa [OK
https://m.edsoo.ru/7141fafa
MpUBEIeHUE MOJOOHBIX ClIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
31 BLijaX(I;HHﬁ, paCKpZITI/Ie CKOOOK U BuGmorexa LIOK
https://m.edsoo.ru/7f41£fd70
MIpHUBEIEHUE MOJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
32 BBIpAXKEHUH, PaCKPbITHE CKOOOK U
MPUBEIECHUE MMOIOOHBIX ClIaraeMbIX
[IpeoGpazoBanne OyKBEHHBIX
33 BBIPAXEHUMH, PaCKPbITHE CKOOOK U
MPUBEIECHUE MOTOOHBIX CIaraeMbIX
34 CBoiicTBa CTEMNEHU ¢ HATypaJbHbIM bubmotexa [JOK
OoKa3aTeaeM https://m.edsoo.ru/7f421382
35 CBOIICTBA CTENEHU C HATYpaJbHBIM bubmotexa [JOK
MoKa3aTeleM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAJIbHBIM bubmoteka IJOK

I1O0Ka3aTCiIEM

https://m.edsoo.ru/7f4218be




bu6mmoreka [JOK

37 Muorosnerb! https://m.edsoo.ru/7f42276¢
bu6mmoreka [JOK
38 Mroroter! https://m.edS(])_Io.ru/7f42293O
39 CnoxeHue, BBIMUTaHUE, YMHOKEHUE bu6moreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BBIUUTAHUE, YMHOKEHUE bubmotexa [JOK
MHOTO4YJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIMUTAaHUE, YMHOKEHUE bubmioreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
47 CnoxeHue, BBIUUTAHUE, YMHOXKEHHUE bu6mnoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyJibl COKPAILIEHHOTO bubmotexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAILIEHHOTO bubmmorexa [IOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJibl COKPAIIEHHOTO bubmotexa [JOK
YMHOXEHUS https://m.edsoo.ru/7{424c12
46 @opMyIIbI COKPALIEHHOTO bubmmoreka LIOK
YMHOXKEHUSA https://m.edsoo.ru/7{4241d2
47 DopMyIIBl COKPATIEHHOTO bubmotexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0
48 PaznoxeHne MHOTO4JICHOB Ha bu6mnoreka [JOK
MHOXUTEIN https://m.edsoo.ru/71f423312
49 PasnoxxeHne MHOTOYJICHOB Ha bu6mmoreka [JOK
MHOHUTEITH https://m.edsoo.ru/7f4237fe
50 PaznoxxeHrne MHOTrO4JICHOB Ha Bbu6moreka [JOK

MHOXUTCIIN

https://m.edsoo.ru/7f4239de




PaznoxxeHre MHOTO4JIEHOB Ha

51
MHOXXHUTEIN
57 KonTtponbshas paborta o reme
"Anrebpandeckue BeIpakeHus"
YpaBHeHME, TpaBUIIa
53 peoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTH YpaBHEHUH
JInuHeitHOe ypaBHEHHE C OJTHOU
54 MEPEMEHHOM, PellIeHHUE JIMHEHHBIX
ypaBHEHUM
JIuneliHOe ypaBHEHUE ¢ OTHOMN
55 nepeMeHHoi;II,) pelieHue JIHHHeﬁHHx Bubmiorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHHI
JIuHeitHO€ ypaBHEHUE C OJTHOU
56 MepeMEeHHOM, pelIeHue JIMHEHHBIX
YPaBHEHHI
57 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
53 Penrenue 3aga4d ¢ mOMOIIBIO bubmioreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f420806
59 Pemrenue 3aga4d ¢ mOMOIIBIO bubmioreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f4209a0
60 Pemenune 3aga4 ¢ moMONIBIO bu6mmnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuneliHO€ ypaBHEHHUE C ABYMSI bubmotexa [JOK
MIEPEMEHHBIMU U €ro rpauk https://m.edsoo.ru/7f427¢32
62 JIuHelHOE ypaBHEHUE C IBYMs bu6mmorexa LIOK

MepEeMEHHBIMU U €ro rpaduk

https://m.edsoo.ru/7f427e8a




CucremMa qByX JIMHEWHBIX

bu6mmoreka [JOK

63 YpaBHEHUM C IBYMsI II€pEeMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema qByX JIMHEWHBIX
ypaBHEHHI C ABYMsI IepeMEHHbIMU
65 Cucrema qByX TMHEHHBIX
ypaBHEHHH C ABYMsI IEPEMEHHBIMU
66 Cucrema qByX JIMHEWHBIX
ypaBHEHHH C ABYMsI IIepeMeHHBIMU
67 Pemenue cuctem ypaBHeHU Bubmiorexa LIOK
https://m.edsoo.ru/7{4284de
68 Pemienne cucreM ypaBHeHUM bubmmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHU Bubmiorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucteM ypaBHeHU
71 Pemenune cucrem ypaBHeHUI
79 KonTtponbsnas pabora no reme bubmmoreka LIOK
"JInHelinble ypaBHEeHUA" https://m.edsoo.ru/7{421044
73 Koopaunara Touku Ha mpsiMoit Bubmmorexa [OK
https://m.edsoo.ru/7f41de76
74 UYuciioBbIe IPOMEKYTKH Bubmiorexa LIOK
https://m.edsoo.ru/7{41dff2
75 YucnoBble NPOMEKYTKI
76 Paccrosinue Mexay IByMsi TOYKaMU
KOOPJIMHATHOU HPsIMOM
77 PaccTrosinue Mexy I1ByMsi TOUKaMU

KOOPJAWHATHOM IPsIMOU




[IpssmoyrosbHas cucrema

bu6mmoreka [JOK

8 KOOPAMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronbHas cucrema bubmmoreka [IOK
KOOpPJAMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumepsr rpadukoB, 3aJaHHBIX bubmmorexa [IOK
bopmynamMu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
22 [Ipumeps! rpaduKoB, 3aJaHHBIX
¢bopmynamu
23 Urenue rpaukoB peaabHBIX bubmotexa [JOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
84 Urenue l"pa(i)I:IKOB peanbHBIX
3aBUCUMOCTEH
bubmmorexa [IOK
8 Honsimite gyt https://m.edS(];Io.ru/7f4lef06
86 I'paduk pyHkun
87 CaoiicTBa QyHKIHIA Bubmmorexa [OK
https://m.edsoo.ru/7{411f078
88 CaoiicTBa pyHKIMH Bubmmorexa [OK
https://m.edsoo.ru/7{41f1fe
89 Jluneiinas QyHKIUSA bubmmorexa [OK
https://m.edsoo.ru/71f427282
. bubmotexa [JOK
20 Tlimeilrias yHicL https://m.edsclj).ru/7f427412
91 [TocTpoenue rpaduka TMHEHHON bubmoteka [JOK

byHKIIUN

https://m.edsoo.ru/7f426d1e




92

[TocTpoenue rpaduka TUHEHHON
GbyHKIUN

93

I'paduk byHkMN y =[X|

94

I'paduk byHkIMHN Y =[X|

95

KonTtponbsnas pabora o reme
"KoopnuHaTtsl 1 rpauKH.
Oyuxmun" / Beepoccuiickast
MpoBepovHas padboTa

bubmioreka [IOK
https://m.edsoo.ru/7f41£50a

96

Hrorosast KoHTposIbHAS paboTa /
Bceepoccuiickast npoBepoyHas
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHKE OCHOBHBIX MOHSTHI U
METOJIOB Kypca 7 Kjiacca,
0000111eHYE 3HAHUI

98

[ToBTOpEHNE OCHOBHBIX TTOHSATHH 1
METOJI0B Kypca 7 Kjacca,
00001IeHNE 3HAHUT

bu6mmoreka [JOK
https://m.edsoo.ru/71429{32

99

IToBTOpEHNE OCHOBHBIX NOHATUN U
METOZIOB Kypca 7 Kijacca,
000011eHEe 3HAaHUH

bu6moreka [JOK
https://m.edsoo.ru/7f42a0e0

100

IToBTOpEHHE OCHOBHBIX NOHATHI U
METO/0B Kypca 7 Kjacca,
0000111eHYE 3HAHUI

101

[ToBTOpEHKE OCHOBHBIX MOHSTHI U
METOJI0B Kypca 7 KJiacca,
0000111eHNE 3HAaHUHT

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

102

IToBTOpEHHE OCHOBHBIX ITOHATUN U
METOJIOB Kypca 7 Kijacca,

Bbu6moreka [JOK
https://m.edsoo.ru/7f42a900




0000111eH1E 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102




8 KJIACC

KoaunuecTBo uacoB

JJieKTPpOHHbIe HU(pPOBbIE

Ne Hara
. Tema Ypoka Beero K()HTpoﬂl,Hble HpaRaneCKne e OﬁpaSOBaTe.TIbl-lble
padoThI padoThI pecypcsl
1 KBanpaTHbIil KOpeHb U3 unciIa 1 0 Brbmiorexa LIOK
https://m.edsoo.ru/7f42d452
) [Tonatue 06 uppanuoHaIbLHOM | 0 bubmmoreka LIOK
qucie https://m.edsoo.ru/7f42eaaa
3 Jecstuunbie TpuOIMKEeHUs | 0
MppallOHaIbHBIX YU CEI
4 JecsaTudanbie MpUOIMKEHUS | 0
WppalliOHATHHBIX YHCEI
JlecTBUTENbHBIC YHCTIa 1
CpaBHeHUE NEWCTBUTEIbHBIX YUCET 1
CpaBHeHUE NEWCTBUTEIbHBIX YUCET 1
2 ApudmeTrueckuil KBaJIpaTHbIHI 1 0
KOPCHb
9 VYpaBHeHue BU1a X* = a 1 0
10 CaotiicTBa apumeTrueckux | 0 bubmuotexa [JOK
KBaJIpaTHbIX KOpHEN https://m.edsoo.ru/7f42d862
1 CpoiicTBa apu(pMeTHUECKUX | 0 bubmotexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
8| supasint, sonepman 1 0 biorera L1OK
KBApATHEIE KOHII https://m.edsoo.ru/7f42dd26
13 [Tpeobpa3zoBaHUE YUCTOBBIX 1 0 bubmoteka [JOK




BBIPAXKEHUI, COAEPKALIUX
KBaJIpaTHBIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeobpazoBaHre YUCTOBBIX

bu6mmoreka [JOK

14 BRIPANCCHIH, CONCPMAtux https://m.edsoo.ru/7f42e0be
KBaJpaTHbIEC KOPHH
[Tpeobpa3zoBaHKEe YUCITOBBIX
15 Bbrl)pa)KI;HI/If/'I COZIEpKAIIMX bubmmorexa TIOK
’ https://m.edsoo.ru/7142e262
KBaJpaTHbIE KOPHU
16 CremneHs ¢ [eJIbIM I0Ka3aTelIeM bubmorexa TIOK
https://m.edsoo.ru/7f4354a4
CraHgapTHas 3aIMCh YUCIIA.
Pa3mepbl 00EKTOB OKPYKAIOIIETO
17 Mupa (0T AJIEMEHTAPHBIX YaCTHUIL 10 bubmuorexa IIOK
KOCMHYECKHUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTATEITEHOCTB TIPOIIECCOB B
OKPYXaIoIIeM MUPE
13 CBOICTBA CTENEHU C IEITBIM bubmoteka IJOK
rmokazaTejieM https://m.edsoo.ru/7f435648
19 CBOICTBA CTETICHH C IEITBIM bu6moreka [JOK
MoKa3aTeaeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIEHH C 1IEJIBIM bu6mmoreka [JOK
[IoKa3aTeaeM https://m.edsoo.ru/7f435648
71 CBolicTBa CTENEHHU C 1IEJIBIM bu6mmoreka [JOK
MoKa3aTeaeM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTENEHH C LIEJIBIM bu6mmoreka [JOK
IoKa3aTeaeM https://m.edsoo.ru/7f435ed6
23 KBanpaTHblil TpéxuneH
24 KBanpaTHblil TpéXuneH




Pa3noxxenue kBagpaTHOro

bu6mmoreka [JOK

25 TpEXWICHA HA MHOXKHUTEITN https://m.edsoo.ru/71f42fd38
26 Pa3noxenue kBaapaTHOro bubmmoreka [IOK
TpE€XusieHa Ha MHOXKUTENN https://m.edsoo.ru/7f42fd38
KonTponbHas padora mo remam
27 "KBa;I[)paTHHe IIZOpHI/I. Crenenu. Brbmiorexa LIOK
. https://m.edsoo.ru/7f42ec80
KBanpatHslii Tpexuien”
bu6mmoreka [JOK
28 Adrebpairiecias 1podk https://m.edso0.ru/7f430382
Jonyctumble 3HaUEHUS
29 MEPEMEHHBIX, BXOASIINX B
anreOpanvecKkue BbIpaXK eHUS
Jlonyctumble 3HaUYEHUS
30 MePEMEHHBIX, BXOASIINX B
anredpandecKkue BhIPaKEHHS
31 OCHOBHOE CBOMCTBO bubmotexa [JOK
anredpandeckon 1podu https://m.edsoo.ru/7t4308e6
32 Coxkpanienue npodeit bubmmorexa [OK
https://m.edsoo.ru/7f430a8a
33 Coxkpamienue npobeit Bubmmorexa [OK
https://m.edsoo.ru/7f430f44
34 CoxkpanieHue apoodeit bubmorera IIOK
https://m.edsoo.ru/7f430f44
CrnoxxeHne, BEIYUTAHHUE,
35 YMHOXEHUE U JICJICHHE bubmmorexa [OK
. https://m.edsoo.ru/7f43128c
anreOpandeckux apoodeit
36 CnokeHnue, BEIYUTAaHHE, Bbu6moreka [JOK

YMHOXCHUC U JCIICHUC

https://m.edsoo.ru/7f4315c0




anreOpanydeckux apoodeit

CloxxeHue, BBIYUTAHUE,

37 YMHOKEHHUE U JIeJICHHE Bubmmorexa [OK
. https://m.edsoo.ru/7f4318c2
anre0panydeckux apoodeit
CnoxxeHue, BRIYUTAHHUE,
38 YMHOXKEHHE U JIeTICHUE bubmmorexa TIOK
. https://m.edsoo.ru/7f431a20
anredpandeckux apooeit
[IpeoOpazoBanue BEIpaKEHHIA,
39 col;epxlc)amnx aJ'IFCszI/I‘leCKI/IC bubmorexa IOK
https://m.edsoo.ru/7f43259c¢
JIpoou
[IpeoOpa3oBanue BEIpaXKEHMI,
40 col;epxl:amnx anre6p§nqec1<ne Bubmmorexa [OK
https://m.edsoo.ru/7f432736
Ipodu
[IpeoOpa3oBaHKe BhIpaXKEHUM
41 cor;epxIZame anre6pZquCKHe’ bubmorexa [OK
https://m.edsoo.ru/7f432736
Ipobu
47 KonrtponeHas pabota o teme bubmmoreka [IOK
"AnreOpanveckas 1poos" https://m.edsoo.ru/7f431d36
bubmioreka [IOK
43 Keapathoe ypashenne https://m.edsoo.ru/7f42eela
44 HenosHoe kxBagpaTHOE ypaBHEHUE Bubmiorexa LIOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa [OK
https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEN KBaApaTHOIO bubmuoreka IIOK
ypaBHEHUS https://m.edsoo.ru/7f42£158
47 dopMyJiia KOpHEN KBaJAPaTHOrO bubmmorexa [IOK

YpaBHEHUS

https://m.edsoo.ru/7f42£316




dopmyiia KOpHEN KBaApaTHOIO

bu6mmoreka [JOK

48 ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
49 Teopena Biteta https://m.edsoo.ru/7{42fef0
bu6moreka [JOK
20 Teopema Buera https://m.edsoo.ru/7f430076
51 Pewienne ypaBHEHUN, CBOASIINAXCS bubmmorexa [IOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
57 Pemenue ypaBHEHHI, CBOASAIMXCS bubmmoreka LIOK
K KBa/IpaTHbIM https://m.edsoo.ru/7{f43¢c3d0
53 [Tpocreiimmue ApoOHO- bubmotexa [JOK
paloHaJIbHbIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue gpodHO- bubmotexa [JOK
palMoHalIbHbIE YPAaBHEHHS https://m.edsoo.ru/7t432b6e
Pemmenue TekCTOBBIX 3a7a4 ¢ bubmoteka IJOK
55 .
MIOMOUIBIO KBaJAPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75¢
56 Pemenune TekcTOBBIX 3a4a4 ¢ bu6mmoreka [JOK
MIOMOILBIO KBAJIPATHBIX YPaBHEHUI https://m.edsoo.ru/7{42{816
57 KonTtposnpHas pabota o reme bubmmoreka LIOK
"KBanpatHble ypaBHEHUs" https://m.edsoo.ru/7f4301{2
JInHeliHOe ypaBHEHHE C IBYMS
53 IIepEMEHHBIMH, €r0 rpaduk,
MIPUMEPHI PEIICHUs] YPaBHEHUN B
LEJTBIX YUCTIaX
JluneiiHOE ypaBHEHUE C IBYMS
59 MepEeMEHHBIMH, €ro rpaduk,

MIPUMEPHI PELIEHUS] YPABHEHHUH B
LETBIX YHCIIaxX




60

JIuneliHOE ypaBHEHUE C ABYMSI
MepEeMEHHBIMH, €ro rpaduk,
MIPUMEPHI PEIICHUs] yPaBHEHHH B
IENBIX YHCIaxX

61

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHMI C IBYMs IEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHMI C IBYMs IEPEMEHHBIMU

63

Pemenune cuctem nByX JIMHEHHBIX
YPaBHEHUH C IBYMs EPEMEHHBIMU

64

IIpumepsl peleHnst CHCTEM
HEJIMHEMHBIX YPAaBHEHUM C IBYMs
IIepEMEHHBIMU

65

[Tpumeps! penieHus: cucrTeM
HEJIMHEWHBIX YPABHEHUM C IByMS
IepEMEHHBIMU

66

I'paduueckast uHTEpHIpeTAUI
YpaBHEHUS C IByMs II€pEMEHHBIMU
U CHCTEM JIMHEWHBIX YPAaBHEHUM C
JBYMsI I1EpEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckast uHTEpHIpETAIINSI
YpaBHEHUS C ABYMS [1€PEMEHHBIMU
1 CUCTEM JINHEWHBIX YPABHEHUN C
JIBYMs1 IEpEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenue TekcToOBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPaBHEHUMN

69

Pemenne TekCTOBBIX 3a7a4 C
MIOMOILBIO CUCTEM YPaBHEHUN




Peltienne TeKCTOBBIX 3a/1a4 C

70 MOMOIIIbIO CUCTEM yPaBHEHUM
71 YucioBble HEPABEHCTBA U UX
CBOICTBa
79 YucnoBble HEPAaBEHCTBA U UX
CBOICTBA
73 HepaBeHCTBO ¢ 0J1HOI IEpEMEHHON
4 JIuneiiHble HEPAaBEHCTBA C OJHOU bubmmorexa LIOK
! MEPEMEHHON U UX pellICHUE https://m.edsoo.ru/7f42c692
75 JIuHelinble HEPABEHCTBA C OJHOU bubmorexa [JOK
MIEPEMEHHON U UX pelIeHue https://m.edsoo.ru/7{42c840
76 JIuHeliHble HEpABEHCTBA C OJTHOU
MEPEMEHHON U UX pPEeIICHUE
CucreMbl TMHEMHBIX HEPABEHCTB C bubmuorexa IIOK
77 . .
OJIHOM MEPEMEHHON U UX peLIEeHUE https://m.edsoo.ru/7f42cb88
73 CucreMbl TMHEHMHBIX HEPABEHCTB C bubmmorexa [IOK
OJIHOW NMEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f42cd2c
9 CucTtembl TMHEHHBIX HEPABEHCTB C
! OJHOM MTEPEMEHHOMN U UX PEUIECHUE
“ N300paxeHne pereHus JIMHEHHOro BuGmorexa [[OK
HepaBeHCVTBa 1 Hxv CHCTEM Ha https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPAMOI
. H3o0paxeHue perieHus JMHEHHOro BuGmiorexa LIOK
HepaBeH(iTBa 1 I/Di CHCTEM Ha https://m.edsoo.ru/7f42c9e4
YUCIIOBOM MpsIMOi
KonrtponeHas pabora mo remam
82 "HepasenctBa. Cucrembl

ypaBHeHUI"




bu6mmoreka [JOK

83 Monsrme ynxin https://m.edsoo.ru/71f433c12
84 OO6nacte onpeneyneHus u bubmotexa [JOK
MHO>KECTBO 3HAUE€HUHN (YHKIINH https://m.edsoo.ru/7f433d84
85 Crnioco0s! 3a1aHus GyHKIHUN
86 I'padux pyHKIIIN
%7 CaoiicTBa pyHKINHU, UX
0TOOpakeHHE Ha rpaduKe
28 UreHnue u nocTpoeHue rpadgukon
byHKIUN
29 [Tpumeps! rpaduKoB HYyHKIIHIHA,
OTPaKAIOIIUX PEaTbHBIE MPOLIECCHI
50 | obpamiyms nponopmmonatae BuGnmorexa LIOK
3ABUCHMOCTH, ¥X FpachHKy https://m.edsoo.ru/7f434bbc
91 l'unepbomna
bubmuotexa [JOK
o2 Pumepbona https://m.edS(I)_Io.ru/7f434362
bubmmoreka [IOK
%3 Ppacpme pysumity = x* https://m.edscl)lo.ru/7f434572
=x2. y=x3. y=V =
94 Egigzgijeczo;};ege;;e i bubmmorexa [OK
ypaBHeHHii 1 cHeTeM ypaBHEHH https://m.edsoo.ru/7f434d38
[ToBTOpEHME OCHOBHBIX IOHATHN U
METOIOB K B7 18K B
95 OgogiIOeHI/IZpBCI-IOaH;f/'I /8 e bubmmorexa [OK

Bcepoccuiickas nmpoBepouHas
pabora

https://m.edsoo.ru/7f4371aa




Htoroas koHTpoJbHAs pabora /

bu6mmoreka [JOK

96 Bcepoccuiickas npoBepouHas 1
https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX MTOHSATUH U
97 METO0B KYpCOB 7 U 8 KJIaCcCOB, 1
0000111eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUHN U
98 METOI0B KypCoOB 7 U 8 KIacCOB 1 bubmmorexa TIOK
FOB KYP . ’ https://m.edsoo.ru/7{43736¢
000011IeHNEe 3HAHUH
[ToBTOpEHVE OCHOBHBIX MOHSATAN U
bu6mmnoreka [JOK
99 METOI0B KYpCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MTOHSATUH U
bu6mmoreka [JOK
100 METO0B KYpCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
101 METOI0B KypCOB 7 U 8 KJIacCOB 1 bubmorexa [OK
OB KYP . ’ https://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATUHN U
102 METOZIOB KYPCOB 7 U 8 KJ1aCCOB 1 bubmmorexa TIOK
FIOB KYpCOB /1 . https://m.edsoo.ru/7f437858
000011IeHNEe 3HAHUNA
OBHIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHsbie
padoThI

IMpakTnuyeckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHbBbIE HU(POBbIE
oOpa3oBaTe/ibHbIE

pecypcnl

PammonanpHbIe Yncla,
WppalMoOHaIbHbIC YMCIIa, KOHEYHbIE
1 OECKOHEUHBIE IECTHIHBIC APOOH

MHOKXECTBO IEUCTBUTEIBLHBIX
YHCeIT;, JeH CTBUTEIbHBIC YN CIIAa KaK
OECKOHEUHBIE IECATUIHBIC APOOH

B3auMHO oiHO3HaUHOE
COOTBETCTBHE MEX]1y MHOKECTBOM
JIeCTBUTENbHBIX YUCEN U
MHOXECTBOM TOUYEK KOOPAMHATHOU
pAMOU

CpaBHeHUE JEUCTBUTENBHBIX YUCET,
apudmeTHIecKue ACUCTBUS C
JIEMCTBUTEILHBIMU YU CJIAMH

[TpubmuxEénHOE 3HaUEHNE
BEJIMYUHBI, TOUHOCTb IPUOIMIKEHUS

OxkpyrieHue yncen

OxkpyrieHue yncen

[Ipukuaka u oleHKa pe3yabTaToB
BBIYHUCIICHUN

[Ipukuaka v OLEHKa Pe3yIbTaTOB
BBIYUCIIEHUN

10

JIuneitnoe ypaBHeHue. Pemenne

bu6mmorex [JOK




YPaBHEHH, CBOASAIIMXCA K
JIMHENHBIM

https://m.edsoo.ru/7f43bf66

JIuneitnoe ypaBHeHue. Pemenne

11 YPaBHEHH, CBOASAIIMXCSA K
JIMHECHHBIM
KBanpataoe ypaBHeHHe. Penienue
12 ypaJiII)eHHﬁ, C}];IZ)I[HH_II/IXCH K bubmmorexa TIOK
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBaapatnoe ypaBHeHue. Pemenue
13 ypa];HI-IIDGHI/Iﬁ C}];I:)I[}IHII/IXCSI K bubmorexa TIOK
’ https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 buxBanpaTHble ypaBHEHUS Bubmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS brbmorexa [OK
https://m.edsoo.ru/7f43c3d0
IIpumeps! perieHnst ypaBHEHAN
16 TpPEeThEN U YEeTBEPTON CTENEHEN
pa3IoKEHUEM Ha MHOXHU TEITH
IIpumeps! peleHns ypaBHEHUN
17 TpEThEN U YETBEPTON CTEIICHEN
pa3lioKEHUEM Ha MHOXKHUTEN
13 Pemenne npoOHO-palinoHaIbHBIX bubmuorexa LIOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-panimoHaIBHBIX bu6mmnoreka [JOK
YpaBHEHHI https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcToOBBIX 337124
anredpanveckKuM METOIOM
21 Pemenne TekcToOBBIX 3a7a4




anredpanveckuM METOI0M

22

Pelienne TekCTOBBIX 3a1a4
anredpanveckuM METOIOM

23

KonTtponsHas pabota o teme

"VpaBHeHUs ¢ OTHOU NepeMEeHHOM'

24

VYpaBHeHUE C IBYMS IEPEMEHHBIMH
u ero rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHEHUE C IBYMS IEPEMEHHBIMU
u ero rpauk

bu6moreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema AByX JIMHEUHBIX
YpaBHEHMI C IBYMs IEPEMEHHBIMU
U e€ pelieHue

27

Cucrema AByX JIMHEHHBIX
YpaBHEHUH C IBYMS I€PEMEHHBIMU
U €€ pelrieHne

28

Cucrema AByX JIMHEWHBIX
YPaBHEHMI C IBYMs IEPEMEHHBIMU
U €€ pelieHne

29

Cucrema AByX JIMHEHUHBIX
YPaBHEHMI C IBYMs IEPEMEHHBIMU
U €€ peleHne

30

Pemenue cucrem nByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM CTeeHn

bu6mnoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Peuienne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEUHOE, a
JIPyroe — BTOPOM CTETEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem AByX ypaBHEHUH,




OJIHO U3 KOTOPBIX JINHEWHOE, a
JIpyTroe — BTOPOM CTENEeHU

Pemenue cucrem 1ByX ypaBHEHUH,

33 OJIHO U3 KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM CTENEHU
I'paduueckast nHTEpIpeTaUsl
34 CUCTEMBI YpaBHEHHH C ABYMsI
nepeMeHHbIMU
35 Pemenue TekcToBbIX 3a1a4
anreOpanveckuM crocoooM
36 Peuienne TekcTOBBIX 3a1a4
anredpanveckuM CrocoooM
37 KonTponbHas padora 1mo reme
"CucreMbl ypaBHEHH"
13 YucioBble HEPABEHCTBA U UX
CBOICTBA
39 YucioBble HEPAaBEHCTBA U UX bubmmoreka LIOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIunelinble HEpaBEHCTBA C OHOU bubmotexa [JOK
MIEPEMEHHON U UX PEILCHUE https://m.edsoo.ru/7{43af08
A1 JInHeliHbIe HEpABEHCTBA C OJTHOU bu6mmoreka [JOK
MEPEMEHHON U UX peIlICHUE https://m.edsoo.ru/7f43af08
42 JIuHelinble HEPABEHCTBA C OJHOU bubmotexa [JOK
NIEPEMEHHON U UX pelIeHue https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEUHBIX HEPABEHCTB C
OJHOM MEPEMEHHOM U UX pellIEeHUE
44 CucreMbl TMHEUHBIX HEPABEHCTB C

OJIHOW MEPEMEHHOU U UX PEUICHUE




CucreMbl TMHEUHBIX HEPABEHCTB C

= OJHOM MTEPEMEHHOMN U UX pEellIEHUE
46 KBagpaTHbie HEpaBEeHCTBA U UX bubmmoreka [IOK

pelieHue https://m.edsoo.ru/7t43b098
47 KBanpaTHbie HepaBEeHCTBA U UX bubmmorexa [IOK

peuieHue https://m.edsoo.ru/7f43b21e
43 KBagpaTHbie HEpaBEeHCTBA U UX bubmmorexa [IOK

pelieHue https://m.edsoo.ru/7f43b5a2
49 KBagpartHbie HepaBeHCTBA U HX

pelieHue
50 KBanpaTHble HepaBEHCTBA U UX

pelieHue

I'paduueckas unrepnperanus
51 HIe)pg;eHCTB u CI/ICTSMpHep:BeHCTB c Bubmiorexa LIOK

https://m.edsoo.ru/7f43b098

JIBYMsI TI€pEMEHHBIMH

['paduueckast uHTEpIpETAIIS
52 HEPAaBEHCTB U CUCTEM HEPABEHCTB C

JIBYMsI I€pEMEHHBIMHU
53 KonrtponeHas paboTa o teme

"HepaBenctaa"
54 KBanpatnunas ¢pynkmnus, e€ rpaduk bubmotexa [JOK

U CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 KBanparnunas ¢pynkuus, e€ rpapuk bubmuorexa LIOK

U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatnunas ¢pyHkuus, e€ rpaduk bubmoteka [JOK

U CBOWCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosia, KOOpAUHATHI BEPIIUHBI bubmmoreka IIOK

napaboJibl, OCb CHMMETPUHU

https://m.edsoo.ru/7f439eb4




napaboIbI

58

[TapaGosa, KOOpAMHATHI BEPLIIUHBI
napaboJibl, OCb CHMMETPUHU
napadoIbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a03a

59

ITapabosia, KOOpAMHATHI BEPILINHBI
1apaboJibl, OCb CUMMETPUHU
napaboJsl

bubmioreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabosa, KOOpAMHATHI BEPIIHBI
napaboJibl, 0Cb CHMMETPUHN
napadoIIbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapabona, KOOpAMHATHI BEPIIMHBI
1apaboJibl, OCb CUMMETPUU
napaboIIbI

bubmioreka [IOK
https://m.edsoo.ru/7f43a526

62

[TapaGoina, KOOPIUHATHI BEPIINHBI
napabobl, 0Cb CHMMETPUH
napaboibl

63

I'padpuku pynknuit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|

64

I'papuxu pynxmuit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|

65

I'papuku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x]|

66

I'padukm pynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|

67

I'padpuku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|

68

I'padukn pynxomii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[x]|




69 KontposnpHas pabota o teme bubmuoreka IIOK
"®yHKIUN" https://m.edsoo.ru/7f43ab84

70 [TonsTHE Y CITOBOM bu6mmoreka [JOK
MOCJIEIOBATEIPHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue 1Mociae10BaTeIbHOCTH

71 pellc[yppeHTHOﬁ z)opMYJIOfI u Brbmiorexa LIOK

. https://m.edsoo.ru/7f43ebda

(dbopMyI0¥i n-TO YieHa

79 Apudmernyeckas u bubmotexa [JOK
reoMeTprIecKasi Iporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudpmernueckas u bubmotexa [JOK
reoMeTpu4ecKasi Iporpeccuu https://m.edsoo.ru/7f43{3b4
@®opmyJibl N-ro 4jieHa

74 apuPpMETHIECKON 1 bubmoteka [JOK
reOMETPUYECKON MTPOTrPECCHi, https://m.edsoo.ru/7f43f58a
CYMMBI ITEPBBIX N YJICHOB
®opMyIIbl N-ro 4jaeHa

75 apupMeTHIECKON 1 bubmotexa [JOK
reOMEeTPUYECKOM MPOrpeccuid, https://m.edsoo.ru/7f43ef2c
CYMMBEI ITEPBBIX N YJICHOB
®opmyJIbl N-ro 4jieHa

76 apuPpMETHIECKON 1 bubmotexa [JOK
reOMETPUYECKON MTPOrPECCHid, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YJICHOB
@opMyJIbl N-I'0 YJICHA

77 apupMeTHIECKON 1 bubmotexa [JOK
reoMeTpUYecKol mporpeccui, https://m.edsoo.ru/7{43{72e
CYMMBI TIEPBBIX N YWICHOB

78 @opMyJIBI N-T'0 YJICHA bubmotexa [JOK




apupmMeTnueckon u
reoMEeTPUYECKOM TpOorpeccuid,
CYMMBI IEPBBIX N YJIEHOB

https://m.edsoo.ru/7143f8a0

79

N306paskeHne 4IeHOoB
apudmMeTnueckon u
reOMETPUYECKON ITPOrpPECCUit
TOYKaMHU Ha KOOPJIHWHATHOM
IJIOCKOCTH

80

N300pakeHne 4ieHoB
apupMeTnueckon u
reOMETPUYECKOM IPOorpeccuit
TOYKaMU Ha KOOPJAUHATHOMN
IJIOCKOCTH

81

JIMHEWHBIN U 3K CIIOHEHIIUAIbHBIA
pocT

82

CnoxHbIE IPOLEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHbIE IPOLEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KontposnpHas pabora 1o reme
"YpcioBbIe ITOCIEN0BATENLHOCTH "

bubmioreka [IOK
https://m.edsoo.ru/7 440418

85

[ToBTOpEHUE, 0000IICHNE 1
cUCTEMAaTH3alis 3HAHWH. 3aMuch,
CpaBHEHHUE, IEHCTBUS C
JIeHCTBUTEILHBIMU YU CIIAMH,
YHCI0BAs MMpsAMas

86

[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3alus 3HAaHUM.




IIpoeHThl, OTHOLIEHUS, TPOIOPLHH

[ToBTOpEHUE, 000OIICHHE 1

87 CHUCTEeMaTH3alusl 3HAaHU.
Oxkpyriienue, npulInKeHne, OllCHKa
[ToBTOpEHUE, 000OIICHHUE 1

28 cucTeMaTu3als 3HaHui. Pelienue bu6moreka [JOK
TEKCTOBBIX 3324 apu(PMETHIECKIM https://m.edsoo.ru/7f443b12
crnocooom
[ToBTOpEHUE, 0000IICHNE U

29 cucreMartus3anuusa 3HaHuu. Pelienne bu6mnoreka [JOK
TEKCTOBBIX 3a7[a4 apu(PMETHUCCKIUM https://m.edsoo.ru/7f443cd4
Ccrocooom
[ToBTOpeHue, 0600IICHNE 1
cucTteMaTu3alus 3HaHuil. Pemenue bubmotexa [JOK

90
TEKCTOBBIX 337a4 apu(PMeTHYECKUM https://m.edsoo.ru/7f443fea
crnocooom
[ToBTOpEHUE, 000OIICHHUE 1

01 CHCTEMATHU3AIWs 3HAHUM. bubmotexa [JOK
[IpeobpazoBanue anreOpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMTYCTUMBIE 3HAUCHUS
[ToBTOpenue, 0000IICHNE U

9 crucTeMaTh3aIvs 3HaHUH. bu6moreka [JOK
[TpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7{444364
BBIPAKEHUH, JOMYCTUMBIE 3HAYCHUS
[ToBTOpEHUE, 000OIICHHE 1

93 cUcTeMaTu3alusa 3HaHUU. bu6moreka [JOK

[Tpeobpa3oBanue anredOpanaecKux
BBIPAKCHU, JOMYCTUMBIE 3HAUCHUS

https://m.edsoo.ru/7{444612




94

[ToBTOpeHue, 0600IICHNE 1
cUCTeMaTU3alna 3HaHUU.
[TpeobpazoBaHue anreOpandecKux
BBIPAXKCHUM, JOMYCTUMbIE 3HAYCHHUS

bu6moreka [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHue, 0600IICHNE 1
cucteMaTtu3anus 3HaHui. OyHKIUH:
MOCTPOEHUE, CBOMCTBA M3Y4YCHHBIX
byHKIUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHue, 0600IICHNE U
cucremaTu3anus 3HaHuil. OyHKuu:
IIOCTPOEHUE, CBOMCTBA U3Y4EHHBIX

byHKIUN

bubmioreka [IOK
https://m.edsoo.ru/71444f44

97

[ToBTOpEHUE, 0000IICHHE 1
cucteMaTtu3anus 3HaHui. OyHKIUH:
MOCTPOCHUE, CBOMCTBA M3Y4YECHHBIX
byHKIHH

bu6moreka [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpeHue, 0600IICHNE 1
cucrteMaTu3anus 3HaHuil. OyHKuu:
IIOCTPOEHHUE, CBOMCTBA U3Y4EHHBIX

byHKIUN

bu6moreka [JOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMaTH3allMsl 3HAHUM.
I'padmueckoe penieHre ypaBHEHUM
U UX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHue, 0600IICHNE 1
CHUCTEMAaTH3alus 3HAHUM.
I'padmueckoe perenne ypaBHEHUM
U X CHCTEM

101

HroroBast KoHTposIbHAS paboTa




102 O0001IeHrEe U cUCTEMaTH3aLH

3HaHUH

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







MMPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBbHOUN ITPOTPAMMBI

7 KIIACC
Kon .
IIpoBepsiembie MpeAMeTHbIE Pe3YJbTATHI OCBOEHHS OCHOBHO¥
NMPoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJabrara
1 Yucna v BEIYUCIICHUS
. BeimonHATh,  coyeTas  yCTHbIE M IMCBMEHHBIE  IPHUEMBI,
' apudmMernueckue 1eicTBUS C palliOHATLHBIMUA YUCIaMU
Haxonute  3HaueHHMsT  4YMCIOBBIX  BBIPAXXEHUH,  NPUMEHATH
1.2 pa3HooOpa3Hble CrIOocOObI U TPUEMBI BBIYUCICHUS 3HAUEHUH TPOOHBIX
BBIPKEHUH, ColepKaliX OOBIKHOBEHHBIC U AECATUYHBIC TPOOH
[lepexomquts oOT omHOM (OpMBI 3amMcH YUCed K  APYrow
13 (nmpeoOpa3oBBIBaTh  JECATHUYHYKO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUIHYIO TPOOb)
1.4 CpaBHMBATh M YIIOPSIOYMBATH pallMOHAIbHbBIE UM CIIA
1.5 Oxpyrnarts yucna
BBIMOJHATh TPUKUAKY W OIEHKY pe3yjbTaTa BBIYMCICHUM, OI[EHKY
1.6 3HAYEHUN YHUCIOBBIX BBIPAXKEHHH. BBITONHATE JEUCTBUA  CO
CTEMEHSIMU C HATypaJbHBIMU MOKA3aTeNIMU
L7 [IpuMeHsATP TpPU3HAKK JEJIMMOCTH, pa3J0kKEHUE Ha MHOXHUTEIU
' HaTypaJbHbIX YU CEN
Pemlatp  mpakTUKO-OpMEHTUPOBAHHBIE  3aJadyM, CBS3aHHbBIE C
OTHOLIEHHEM BEJIMYMH, POINOPLHOHAILHOCTHIO BEJIMYUH,
1.8 NPOIEHTAMH, HWHTEPHPETUPOBATh PE3YJNbTAThl pEIICHUsS 3a7ad ¢
y4€TOM OTpaHUYCHHM, CBSA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpandeckue BoIpakeHUs
51 Ucnonb3oBath anreOpandyeckyrd TEPMHHOJIOTMIO M CHUMBOJIHKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOEHUS yUeOHOro MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAXEHUM HOpU  3aJaHHBIX

22 3HAYEHUSIX EePEMEHHBIX
53 BbimonHATe npeobpazoBaHMA I1IEOT0  BBIPRXKEHHS B MHOTI'OWIEH
' IPUBEJEHUEM MOAO0HBIX ClIaraeéMblX, PACKPBITHEM CKOOOK
BbINOMHATE YMHOKEHHE OIHOYJIEHA HA MHOI'OWIEH U MHOIOYJIEHA Ha
24 MHOTOYJICH, NpPUMEHATh (OPMYNbl KBaapaTa CyMMbl M KBajapaTa
pazHoCTH
OcCymecTBIATh pa3a0KEHNE MHOIOWIEHOB HA MHOKUTENH C IIOMOILBIO
2.5 BBIHECECHUS 32 CKOOKH OOIIEro MHOXKUTEINS, TPYNIIMPOBKH ClIaraeMblX,
IPUMEHEHUs GOPMYJI COKPAIIEHHOIO YMHOKEHHUS
Y [IpumensTh npeoOpa3oBaHUsl MHOT'OUYJIEHOB JJI PELICHUS Pa3In4YHbIX
' 3a/1a4 U3 MaTeMaTUKHU, CMEXKHBIX IPEIMETOB, U3 PEaJbHON TPAKTUKHU
57 Hcnonb30BaTh CBOWMCTBA CTENEHEH C HATypaJbHBIMH ITOKA3aTEISIMU
' JUTSE TIpeoOpa30BaHMs BHIPAXKECHUM
3 VYpaBHEHUS U HEPABEHCTBA
Pemarps nvHEHHbIE ypaBHEHHMSI C OJIHOM TEpPEMEHHON, NPUMEHSS
3.1 IIpaBWJIa IIepexoja OT UCXOJHOIO yPAaBHEHUS K PaBHOCUJIBHOMY €MY.
[IpoBepATH, ABIAETCS JIM YUCIO KOPHEM YPaBHEHMS
32 [IpumensaTs rpaduueckue METOABI TPH  PEUICHUH JMHEWHBIX
' YPaBHEHMI U UX CUCTEM
13 [TonGupate npuMepsl nap yucell, SBIAIOMINUXCS PEIIEHUEM JIMHEHHOT 0
' YpaBHEHUS C IByMs II€PEMEHHBIMU
Crpouts B KOOPAMHATHOH IJIOCKOCTHU I'pauK JIMHEHHOr0 ypaBHEHUS C
34 IBYMsI IIEPEMEHHBIMU; MOJIB3YSACh I'paUKOM, MPUBOAUTH HMPUMEPHI
peleHus] ypaBHEHUS
35 PemaTe cucteMsl IByX JIMHEWHBIX YPABHEHUH C JIBYMs II€PEMEHHBIMU,
' B TOM 4HCJIe TpauuecKu
CocraBiATh U pelaTh JMHEHHOE YPaBHEHHE MM CHUCTEMY JIMHEWHBIX
3.6 YPaBHEHMII 10 YCIIOBUIO 33a/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4yl NIOJy4EHHBIN PE3yJIbTAT
4 Koopaunate! u rpaduxu. OyHKIum
N300paxaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJMHATaM, JIy4yd, OTpPE3KH, HMHTEpBasbl, 3aIlIUCBIBATH

YHCIOBBIE IPOMEXYTKU Ha aare0panyecKkoM si3bIKe




4.2

OrMmeuate B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKH II0 3aJaHHBIM

KOOpIHHATaM

43

Crpouts rpaduku muHeHHBIX QyHKIUNA. CTPOUTh rpaduk GYyHKIUH Y

= x|

4.4

OnuceiBaTh C MOMOIIBI0 (YHKIMIA W3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, pacCCTOSIHUE, LIEHY, KOJUYECTBO,

CTOUMOCTD, IPOU3BOAUTCIIBHOCTL, BPEM, 00BEM pa6OTI)I

4.5

Haxomuth 3HaueHre GyHKIMU 1O 3HAUYEHUIO €€ apryMeHTa

4.6

[Tonumates rpaduyeckuii crnoco® TmpencTaBiIeHUs U aHalU3a
uHboOpMaIMy, HU3BJIEKATb M UHTEPIPETUPOBATH HHPOPMALUIO U3

rpauKoOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEN

8 KJIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble MpeaMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

Yycia ¥ BBIYUCIEHUS

1.1

Hcnons3oBaTh Ha4daJbHBIC NpEaACTaBICHUA (6] MHOXCCTBC
HeﬁCTBHTeHLHBIX YUCCT MJId CPABHCHUSA, OKPYTJICHUA U BBI‘II/ICJ'ICHI/II\/JI,
1/1306pa>1<aTL ﬂeﬁCTBHTQHBHbIC yucila TOYKaMHM Ha KOOpHHHaTHOfI

IpsAMOU

1.2

[IpumeHsTe THOHSATHE  apU(METHYECKOIO  KBAJpPaTHOI'O  KOPHS,
HaXOJUTh KBaJpaTHble KOPHM, HCIONB3YsSd IpPU HEOOXOIUMOCTH
KaJIbKYJISITOP, BBIIOIHATE MIPE0Opa30BaHus BBIPAKEHHH, COpepKaUX

KBaJIpaTHbIE KOPHH, UCIIOJIB3Ys CBOMCTBA KOpHEH

1.3

Hcnonp3oBarh 3amucyd OOJBIIMX M MAajblX YHCET C IIOMOIIBIO

JNECATUYHBIX Ipo0Oei u crereHel yucna 10

Anrebpandeckue BbIpakKeHUs

2.1

[IpuMeHsATP MOHSTHE CTENEHH C UENIbIM I0Ka3aTeleM, BBINOJHATH
npeoOpa3oBaHus BBIPAKCHHUM, COJAEP)KAIMUX CTETEHH C  IICJIBIM

IIoKa3aTcjIEM

22

BrimoassaTs TOXICCTBCHHBIC Hp606p330BaHI/I$I PallHuOHAJIbHBIX

BI)Ipa}KeHI/Iﬁ Ha OCHOBC IIpaBUJI )IGP’ICTBHP'I Haa MHOI'OWwJICHaMu H




anredpandecKuMH JpoosiMU

23

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXUTEIN

2.4

[IpumensTh peodpa3oBaHMs BBIPAXKEHUHM Ui pEIIEeHUs pPa3IdYHbIX

3aJa4 U3 MaTCMAaTHKH, CMCKHBIX ITPEAMETOB, U3 peaanoﬁ IIPAKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemare sMHeEVHBIE, KBaJpaTHbIE YPaBHEHHUS W  palMOHAJIbHBIE
YpaBHEHHUsI, CBOASIIMECS K HUM, CUCTEMBI JBYX YpPaBHEHUU C IBYyMs

NMEpEMCHHBIMHA

3.2

[IpoBoauTh mpoOCTEHIME WCCAEAOBaHUS YpPaBHEHUH U CUCTEM
ypaBHEHHIl, B TOM 4HClI€ C TpUMEHEHHEM TIpaduyecKkux
npeAcTaBieHul (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WJIM CHCTEMa

yYpaBHEHUI pELIeHUs], €CIU UMEET, TO CKOJIBKO, U ITpoYee)

33

[lepexomuTs OT croBecHOM  (OpPMYIMpPOBKM  3amadyu K €&
anreOpanvyeckoil MOJENU C MOMOIIBI0 COCTaBICHHUS YPaBHEHUS WU
CHUCTEMBbl  ypaBHEHUH, HWHTEPHPETHPOBATH B COOTBETCTBHUH C

KOHTEKCTOM 3aJ1a4¥ MOJIYYE€HHbIN pe3yJIbTaT

34

[IpumeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKU,
pelmaTh JUHEWHbIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CHUCTEMBI,
naBaTh  TrpauuecKyrd  HJUTIOCTPAIMIO  MHOXKECTBA  PEIICHUM

HCpPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIAN

4.1

[Mornmate W WCHONB30BaTh (DYHKIIMOHATBHBIC TOHSTHS U S3BIK
(TepMUHBI, CHUMBOJHYECKHE OOO3HAYEHHMs), OIpEAEIsATh 3HAYCHHE
(GYHKIMU 110 3HAYEHHWIO apryMeHTa, OMpENeNiaTh CBOWCTBA (DYHKIUHU

o e€ rpaduxy

4.2

Ctpouts rpauku eMEeHTapHbIX QYHKIKN BUA:
y=k/x

, Yy =x%, y = x3, y = |[X|, onKChIBaTh CBOWCTBAa YHUCIOBOH (PyHKIUU MO €&
rpaduky

9 KJIACC

Kon
NMpoBEPsIEMOT0

IIpoBepsieMble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi




pe3yJjibTara

1

Yucia v BEIYUACIEHUS

1.1

CpaBHMBaTh M YNOPSIOYMBATH PALMOHAIBHBIE M HpPpalMOHAJIbHBIC

qucia

1.2

BoeimonHsaTe apudmMeTHuecKkrue AEHCTBHUS C palliOHATHLHBIMU YUCITAMU,
coueTasi yCTHbIE U MHUCbMEHHBIE MPUEMBI, BBIMOJHATh BHIYMCICHUS C

HppallrOHAJIbHBIMU YU CJIaMHU

1.3

HaXOJII/ITI) 3HA4YEeHHUS CTeleHeHd ¢ OCJbIMHU ITOKA3aTCIIMHU U KOpHefI,

BBIYUCIATh 3HAYCHUA YN CIIOBBIX BBIpa)KeHPIﬁ

1.4

OprrJ'IHTI) e CTBUTEIbHBIC YK cCiia, BBIIOJHATb IPUKHUAKY PE3YyJIbTaTa

BBIHHCHGHHﬁ, OIICHKY YU CIIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/ISI 1 HCpAaBCHCTBA

2.1

Pemate JsMHEWHBIE W KBaJpaTHbIE  ypaBHEHMS, YpaBHEHUS,

CBOJSILIIMECS K HUM, IPOCTEHIIME APOOHO-palliOHAIbHBIE YPaBHEHUS

22

Pematp cucremsl ABYX JIMHEHHBIX YPAaBHEHHU C IBYMsl IEPEMEHHBIMU
U CHCTEMBI IBYX YPaBHEHUH, B KOTOPHIX OHO YPaBHEHUE HE SIBJIETCS

JIMHEHHBIM

2.3

Pemarp TekcTOBBIE 3aMadyM anreOpaunvdeckuM CIIOcOOOM C MOMOIIBIO
COCTaBJICHHMSI YPaBHCHHsI MJIA CHUCTEMBI JBYX YpaBHEHUU C ABYMS

NMNEpEMCHHBIMHA

24

[IpoBonuTe mpocTeiilMe HCCIEAOBaHUS YpaBHEHHH U CHUCTEM
ypaBHEHHIl, B TOM 4HClI€ C TpUMEHEHUEM TIpaduyecKux
IpeACTaBIeHU (HanpuMep, ycTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WIIH

CHCTEMa YpaBHEHHUM PEIICHUS, €CIIM UMEET, TO CKOJIBKO)

2.5

Pematsn JIMHEHHEIE HCPaBCHCTBA, KBaJApaTHBIC HCpPaBCHCTBA,
M300pakaTh pEIICHNE HEPABEHCTB HA YUCIIOBOW MPSMOM, 3alHUCHIBATh

pemieHrue ¢ IOMOIIbIO CHMBOJIOB

2.6

Pematrs, cHCTEMBI JIHMHCHHBIX HCPaBCHCTB, CHCTEMblI HCPABCHCTB,
BKIIIOYAKOIMHUEC KBaAPATHOC HCPABCHCTBO, I/I306pa)KaTB peuicHue
CUCTCMbI HCPABCHCTB Ha YHCIIOBOM HpHMOfI, 3aIlIMCbIBATh PCHICHUEC C

IIOMOIIBIO CHMBOJIOB

2.7

Hcnonb30BaTh HEpaBEHCTBA IIPU PEILIEHUH PA3JIMYHBIX 33724




DOyHKIUH

3.1

PacriosnaBars byHKUINHA M3Y4EHHBIX BHJOB. IToka3eiBaTh
CXEMaTHYECKH PACIIOJIOKCHHE Ha KOOPAUHATHOM MIOCKOCTH T'PaQHKOB
byukuwmii Buna: y=kx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBUCHIMOCTH OT

3HaueHuH K03 (hPUIIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIIMH

3.2

Iloka3piBaTh CXEMaTHMYECKH PpACHOJIOKEHHWE Ha  KOOPAMHATHOU
IUIOCKOCTU TpagukoB (GyHKUMN Buna y = VX, y = [X| U onuceiBaTh

cBoiicTBa (pyHKUINH

33

Ctpouts u wu300pakaTh CXeMaTHYECKH TpaduKd KBaAPATHUHBIX
(GbyHKUIMHA, ONMUCHIBATH CBOWCTBAa KBaAPAaTUYHBIX (GYHKIUH MO HX

rpadgukam

34

Pacno3naBath KBaApaTHUHYI (YHKIHIO MO (opMmyse, MpPUBOAUTH
OpUMepbl KBaJApaTHUUHBIX (YHKUUN W3 peajdbHOM KU3HU, (U3UKH,

reoMeTpun

ApudmeTrueckas 1 TeoMeTpudecKasi Iporpeccuu

4.1

Pacno3naBath apuMeTHUECKYI0 U TEOMETPUIECKYIO TPOTPECCUU TIPH

Pa3HBIX criocobax 3aaaHus

4.2

BbIMONHATS BBIUKCICHUS C MCHOJIb30BaHUEM (OPMYN n-TO UJeHa
apudmMernueckol U T€OMETPUYECKOW MPOrpeccuil, CyMMBbI MEPBBIX N

YJICHOB

4.3

I/1306pa>1<aTL YJICHBI ITOCJICA0OBATCIbHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemats 3aJa4du, CBA3aHHBIC C YHMCJIOBBIMHU IIOCICIOBATCIIBHOCTSIMU, B
TOM 4YHUCJIIC 3aJadud Hu3 peaHBHOﬁ KHU3HHU (C HCIIOJIB30BaAHNECM

KaJIbKYJSATOPA, U(POBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE 9JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Yucna v BEIYUCICHUS
Hpobu OOBIKHOBEHHBIC W NIECATUYHBIC, TIEPEXO] OT OJHON (OPMBI 3amKCH
1.1 npobeit k apyroil. IloHsTHE palMOHAIBHOIO YHWCIa, 3alHCh, CPAaBHEHHE,
YHOPSA0YMBAHNE PALIUOHATIBHBIX UM CEI
- ApudmeTtnueckue IeHCTBUS C pallMOHAIBHBIMH 4yKclaMu. Pemienue 3anay us
' peasbHOM MPaKTUKU Ha YacTH, HA Apodu
13 Crenenb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpeAesieHue, Ipeodpa3oBaHUe
' BBIPAXKEHUI HA OCHOBE OIPENIETICHHS], 3a1Ch OOJIBIINX YHCEI
14 [IporeHTsl, 3amuch MPOICHTOB B BUIE APOoOM U ApoOM B BHJIE MPOILIEHTOB.
' Tpu OCHOBHBIE 33/1a41 Ha MIPOLIEHTHI, PELLICHUE 3a/1a4 U3 pealbHOU MPaKTUKU
Ls [IpumeHeHne TPHU3HAKOB JIETUMOCTH, pa3JIOKEHHE Ha  MHOXKXUTEIU
' HaTypaJbHBIX YK CEIN
L6 PeanpHbie  3aBHCMMOCTH, B TOM 4YHCIe TIpsMas ©  oOpaTHas
' MIPOTTOPIIMOHAIEH OCTH
2 Anrebpandeckre BbIpakKeHUs
-1 IlepemenHBIE, YNCI0BOE 3HAYECHHE BBIPAKECHUS C IIEPEMEHHOM. J[omycTuMble
. 3HAYEHUS [T€PEMEHHBIX
55 [IpencraBnenne 3aBUCUMOCTH MEXAY BeIUYMHAMU B BUAE (HOPMYIIBL.
. Boeruucnenus no popmynam
53 [IpeoOpazoBanue  OYKBEHHBIX  BBIp@XEHHI, TOXIECTBEHHO  paBHBIC
. BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATypaJIbHbIM I1OKa3aTelleM
5 s OpHounensl 1 MHOrowieHbl. CteneHb MHOrousaeHa. CoxeHue, BhlYUTaHUE,
' YMHO>KEHHE MHOT' OUJICHOB
0 6 dopMyIbl COKPANIEHHOTO YMHOXKEHHS: KBAJIPaT CYMMBI M KBaJpaT Pa3HOCTH.
' ®dopmyna pazHOCTH KBaApaToB. Pa3inokeHne MHOTOWIEHOB Ha MHOXKHU TN
3 YpaBHeHus
3.1 VYpaBHeHUe, KOpEHb YypaBHEHUs, IMpaBUiia MpeoOpa3OBaHUS ypaBHEHHS,




PaBHOCUJIBHOCTb YPaBHEHUI

JluHeliHOEe ypaBHEHHE C OJHOM TMEPEMEHHOW, YHUCIIO KOPHEW JUHEHHOTrO

32 YpaBHEHUS, PEUICHUE TUHENHBIX YPABHEHUI
33 CocraBneHue ypaBHEHHI 110 yCIOBMIO 3a7auu. PelleHne TeKCTOBBIX 3a7ad ¢
' IIOMOUIBIO YPAaBHEHUN
34 JluneliHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JIMHEHHBIX YpaBHEHHH C JIByMs INepeMeHHbIMHU. PemieHue
35 CHCTEM YpaBHEHHUH cIOCOOOM MOACTaHOBKHU. [IprMephbl peleHus: TeKCTOBBIX
3aJ1a4 ¢ TOMOIIBIO CUCTEM ypaBHEHUN
4 Koopaunate! u rpaduku. OyHkimm
4.1 Koopaunara Touku Ha npsmon
40 UuciioBble MPOMEXYTKH. PaccTosiHMEe MeXy IBYMs TOYKaMU KOOPAUHATHON
. IpsAMOI
43 [TpsmoyronbHas cuctemMa koopAuHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPJMHATHOM MJIOCKOCTH
14 [Tpumepsl rpadukoB, 3amaHHBIX (GopMmysamMu. UTeHue rpaukoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Monstue ¢pynkuu. ['padpuk ynkuun. CBoicTBa PYHKITHIA
4.6 Jluneiinas ¢ynxnus, e€ rpaduk. ['padux pynkuun y = [x|
47 I'papuueckoe pemieHHe JUHEWHBIX YpaBHEHUH W CHUCTEM JIMHEHHBIX
. YPaBHEHUHN
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 Uucna v BEIYMCIEHUSA
1 KBanpatubiii xopeHp u3 uucia. I[lonstue o0 wuppanloOHaIbLHOM YHCIIE.
' Jecstnunble NpuOIMKEHUS UPPAlMOHATIBHBIX YUCEI
CpoiicTBa apu(MeTH4YecKHMX KBaJpPaTHBIX KOpHEH M HMX HpPUMEHEHHE K
1.2 Mpeo0pa30BaHUIO YHUCIOBBIX BRIPAKCHUM U BBIYUCICHHAM. [|elicTBUTEIbHBIC
qucia
1.3 CreneHb ¢ 1ebIM MOKa3aTeneM 1 e€ cBoiicTBa. CTaHAapTHAS 3aMUCh YUCIIa
2 Anredpanyeckue BoIpakKeHUs




2.1

KBagpaTHbIil TpEXWIEH, pa3IOKEHUE KBAAPATHOIO TPEXUIIEHA HA MHOKUTEIN

2.2 Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO alre0pandeckoi 1poou

2.3 Crnoxxenue, BHIMUTAaHUE, YMHOXKEHUE, JICTIEHUE alNre0pandecKkux qpooei

2.4 PanmonanbHbIe BbIpaXKeHHs U UX Tpeo0pa3oBaHKe
3 VYpaBHeHUs U HEpaBEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEW KBaIpaTHOTO YpaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOASIINXCS K IMHEHHBIM U KBaJAPaTHBIM

33 [IpocTeiimue 1poOHO-palliOHATLHBIE YPAaBHEHUS

['padmueckas uHTEpHpeTalNs YpaBHEHHI C ABYMSs MEPEMEHHBIMU U CUCTEM
34 JVMHENHBIX YPaBHEHUN C IBYMs IepeMeHHbIMU. [IpuMepsl pelleHns cucrteM
HENUHEHHBIX YPaBHEHHUM C IBYMS I1€pEMEHHBIMU

3.5 Penienne TekcToBBIX 3a/1a4 anredpandeckum criocoooM

3.6 UucioBbie HEPAaBEHCTBA U X CBOMCTBA

3.7 HepageHncTBo ¢ 01HOM TepeMeHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuneiiHbpIe HEpaBEHCTBA C OJJHOW NMEPEMEHHON

3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJIHOM MEepEeMEHHOM
4 OyHKIUHT

i1 [Tonsatue ¢ynkuuu. OO6nAacTh oOmpeneneHUuss W MHOXKECTBO 3HaueHUMH
' ¢bynkuun. CriocoOsl 3a1anust GyHKIUN

4.2 I'paduk pynkuuu. UreHue cBOMCTB GYHKIIUHU 10 €€ rpaduKy

4.3 ITpumepsl rpaukoB QpyHKLINH, OTpaKaIOIUX PEAJIbHBIE TPOLIECCHI

4 OyHKIMK, OMNHCHIBAIOIIME TMPSAMYI0 U OOpPaTHYI MPOMOPIHOHATIbHBIC
. 3aBUCUMOCTHU, UX TpapuKH

4.5 OyHKIMHU y =x2, y = x7

4.6 Oyukuu y = [x, y = |x|

4.7 I'padpuueckoe pemieHre ypaBHEHUM U CUCTEM YpaBHEHUN

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS




Yucia ¥ BBIYUCIEHUS

PaI_II/IOHaJILHbIC quciia, HPpPAlXOHAJBbHBIC 4YHCId, KOHCYHBLIC H OeCcKOHEYHEIE

= JECSITUYHBIC TPOOH
MHOXeCTBO JIeHCTBUTEIBHBIX YHCEN, JEHCTBUTEILHBIC YHCIIA KaK 0ECKOHEYHbBIE
- JecsTu4YHble 1poOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEX1Y MHOXKECTBOM
' JENCTBUTENBHBIX YUCEN U KOOpAMHATHOU npsiMoid. CpaBHEHUE JEHCTBUTEIbHBIX
quceln
1.3 ApudmeTnueckue IeUCTBUS C 1eHCTBUTEIBHBIMU YHCIIAMHU
W3mepenusi, mpubinxeHusi, olleHKu. Pasmepbl 00bEKTOB OKpYKAIOLIEro Mupa,
L4 JUINTEIBHOCTh IIPOLECCOB B OKpyskaromeMm Mmupe. [IpubmmxkénHoe 3HaueHue
. BEJIMYUHBI, TOUHOCTH Npubimxenus. Oxpyrinenne yuceln. [Ipukuaka u orneHka
Ppe3yJIbTATOB BHIYMCIICHUM
2 VYpaBHEHUS U HEPaBEHCTBA
2.1 YpaBHEHUS C OJHOM MepeMeHHON
2.2 JluneitHoe ypaBHeHue. PerieHne ypaBHEHUM, CBOJAIIMXCS K TUHEHHBIM
23 KBangpatHoe ypaBHeHue. Penienne ypaBHEeHUH, CBOISIINXCSA K KBaIPATHBIM
54 bukBagpatHoe ypaBHeHue. IlpuMepbl pelleHHs YypaBHEHUM TpETbed U
' YeTBEPTON CTENEHEN Pa3yI0KEHUEM Ha MHOXKHUTEIH
2.5 Pemenne nqpoOHO-pallnOHANBEHBIX YPaBHEHHH
2.6 Cucremsbl ypaBHEHUH
2.7 VYpaBHeHUE ¢ BYMs IEPEMEHHBIMH U €ro rpapuk
2.8 Pemenue cucrem AByX JTMHEHMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
’0 Pemenue cucreM AByX ypaBHEHHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
. BTOPOH CTENEHU
2.10 I'padmueckas uHTEpHpETAIUS CUCTEMbI YPAaBHEHHI C ABYMS IT€pEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 anredpandeckiuM crocoooM
2.12 YucioBble HEPAaBEHCTBA U UX CBOWCTBA
2.13 Pemenne nMHENHBIX HEPABEHCTB € OJHOM ITEPEMEHHON
2.14 Pemienue cucreM JTMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHH O
2.15 KBaapaTHbie HepaBeHCTBA
516 ['paduueckass mMHTEpIpeTanuss HEPAaBEHCTB U CHUCTEM HEPaBEHCTB C JIBYMs
' NepEeMEHHBIMU
3 DyHKIMU




KBagpatnunas ¢ynkuus, e€ rpapux u cpoiicta. [lapabona, KoopauHATHI

31 BEPIIMHBI TapadOJIbl, 0Ch CHMMETPHUH 11apadoIIbl

3.2 I'padukn byskumit y=kx, y=kx+b u ux cBoricTBa

33 I'paduku bynkuumit y=k/x, y = x°> 1 uX cBOCTBa

34 I'paduku ¢pyHKIUH , U UX CBOICTBA
4 YucaoBbIe OCIEA0BATECIFHOCTH

Al Ormpenenenre U CrocoObl 3aJaHUs YHCIOBBIX MOCIEI0BAaTeNbHOCTEH. 3aqaHue
' HOCJIEOBATEIILHOCTH PEKYPPEHTHOH opMyIIoil u GopMyIoi n-ro uieHa

42 ApudmeTtnueckass nporpeccus. DopMysbl n-TO ujleHa apUPMETHUECKON
. MPOrPECCHUH, CYMMBI IEPBBIX /1 YJIECHOB

43 ['eomerpuueckass mnporpeccuss. QPopMmysibl 7n-TO  4YJIEHA T'€OMETPUYECKOM
' MPOrPECCUH, CYMMBI IEPBBIX /1 YJICHOB

a4 N3o0pakeHre YJieHOB apu(METHUYECKOW W T'€OMETPHYECKOW IMporpeccuid
' TOYKaMU Ha KOOPJMHATHOW MIOCKOCTH. JINHEWHBIN U 3KCIIOHEHIIMATBHBIA POCT

4.5 CI10HbI€ TTPOIIEHTHI




ITPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHMS OCHOBHOI OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA30BAHUA

Kon
NpoBEPsIEMOr0
TpeOoBaHMs

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0CBOCHHS OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O
0o01mero oopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUSIMH: MHOXECTBO, IOAMHOXECTBO,
orepalvd HaJl MHOXECTBAMHU; YMEHHUE OIEPUPOBATH IMOHITUSIMU:
rpad, cBs3HBIN Tpad, AepeBO, LUKJ, MPUMEHSATh MX MPH PEHICHUU
3a]a4; yMEHUE HUCIO0Ib30BaTh rpauyeckoe MpeacTaBlIeHuEe MHOXKECTB
JUIS OTMCAHUS PEAIbHBIX MPOIECCOB U SIBICHUHN, MPU peIleHUH 3a7ad

U3 APYTUX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPENEICHUE, aKCHOMa, TeOpeMa,
JI0OKa3aTelIbCTBO; yYMEHUE pacClO3HaBaThb MCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHMS, IPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHUA U OTPULAHUA BBICKa3bIBaHMI

YMeHne omepupoBaTh MOHATHUAMH: HATypaJbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JCIUMOCTh HATypajJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1IeJI0€ YUCI0, MOAYJbh YHCIA, OOBIKHOBEHHAs NIpoOb M
JeCATUYHAs ApoOb, CTAaHAAPTHBIA BHJ YHCIA, PAIMOHAIBHOE YHUCIIO,
UppalMOHATIBHOE YHCIO, apU(pMETHYECKH KBaJIpaTHBIH KOPEHb;
YMEHUE BBINOJHATH JACHCTBUA C  4YHCJIaMH, CpaBHUBAaTh W
yOOpSAA0YUBATh YHCIA, MPEACTaBISATh 4YUCIA Ha KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YMCJA; yYMEHUE JeJaTh NPUKUAKY U OIIEHKY

pe3yibTaTa BBIUM CIICHU I

YMeHue onepupoBaTh MOHATHSMU: CTENEHb C I€JIbIM IOKa3aTelleM,
apudmMernueckuil KBaJpaTHBIII KOpPEHb, MHOT'OWIEH, ajredpandeckas
Ipo0b, TOXJECTBO; 3HAKOMCTBO C KOpPHEM HaTypajbHOM CTeleHu
Oonbllle €IMHULBI, yYMEHHE BBINOJIHATH pacu€Tel Mo Qopmynam,
npeoOpa3oBaHUsl I€JbIX, JPOOHO-pAllMOHAJBHBIX BBIPAKEHUH U
BBIpQXKEHUN C KOPHSAMH, pa3jioKeHHE MHOTOWIEHAa Ha MHOXXHUTEIH, B
TOM 4YHCIE C WCIONb30BaHUEM (OPMYT pa3HOCTH KBAJpaTOB H

KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHue OIICPUPOBATDH MOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OIHOM TNIEPEMEHHOW, YHMCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOW; YMEHUE pellaTh JUHEWHBIE W KBaJpaTHbIC YpPaBHEHUS,
JIpOOHO-pallMOHATBHBIC YPAaBHEHUS C OJHON IMEPEMEHHOM, CHCTEMBI
JIByX JIMHEHHBIX YpaBHEHUM, JIMHEWHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHblE © JPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOW, B TOM YMCJIE NIPYU PELICHUHU 3a/1a4 U3 IPYTrUX IPEAMETOB
M TPaKTUYECKUX 3aJlady; YMEHHUE HCIOJb30BaTh KOOPJIAUHATHYIO
NPSIMYI0 M KOOPJAWHATHYIO TUIOCKOCTh IS M300pa)KEHUs PeIICHUI

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAME: QYHKIMS, TpaduK GYHKIUHU, HYIH
byHKIIH, POMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHUsS, HAWOONbIICE W HAUMEHbINEE 3HAYCHHUS
GyHKINY; YMEHHE OIlePUPOBATH TTOHSI THSIMH : npsiMast
POTOPIIMOHATIFHOCTh, JIMHEHHAsT (QYHKIUS, KBagpaTHudHas (YHKIIHS,
oOpaTHasi MPONMOPLUUOHAIBHOCTh, Napaboia, rumepOoia; yMeHue
CTPOUTH TpaduKu PYHKIUH, UCIIOIB30BATh T'PAPUKH JIJIS OIPEaCICHUS
CBOMCTB TPOILIECCOB M 3aBHCHMOCTEH, JUISl PEIICHUsS 3a]au U3 JIPyrux
y4eOHBIX TMPEJAMETOB M pealbHOW JKH3HU; YMEHHE BBIpaXaTh

dbopMynamMu 3aBUCIMOCTH MEX/Ty BEITMUUMHAMHI

Ymenue OIlEpUpOBATH MOHATUAMU: I10CJIEI0BATEIbHOCTD,
apudmMernyeckas W TeOMETpUYECKas  MPOTPECCHH;  yMEHHUE
UCMOJIb30BaTh CBOMCTBA IMOCIENOBAaTENbHOCTEH, (POPMYIIBI CyMMBI U
o0Ilero 4jaeHa MpU pelIeHUM 3ajad, B TOM 4YHcie 3a1ad U3 JIPYyTrux

y4eOHBIX MIPEMETOB U peabHOMN KU3HU

YMeHue pemarts 3ajlauyd pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
JOMM W 4YacTW, [ABMXKEHHE, paboTy, LIeHy TOBapoB U CTOMMOCTb
MOKYTIOK U YCITyT, HAJIOTH, 3aJa4¥ U3 00JaCTH YIPABICHUS TUYHBIMUA U
ceMeiiHbIMU  (MHAHCAaMH); yMEHHE  COCTaBJISITh  BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA M CUCTEMbl MO YCJIOBHIO 3aJa4H,
UCCIIEZIOBATh MOJYYEHHOE PElICHHE W OLICHHBATh MPABIONOL00HOCTD

IIOJIyYEHHBIX PE3YIbTAaTOB

YMeHue ornepupoBaTh MOHATHSIMU: (UTypa, TOYKA, OTPE30K, MpsmMasd,
Jyd, JIOMaHasi, yroJji, MHOTOYT' OJIbHUK, TPEYTOJIbHUK, paBHOOCIPEHHBIH
U PABHOCTOPOHHUN TPEYrOJIbHUKHU, MPSAMOYIOJIbHBIA TpPEYTrOJIbHUK,

MeZMaHa, OUCCEKTpuca M BbICOTa TPEYrOJbHHUKA, YETHIPEXYT OJIbHUK,




napajuieJorpaMM, pomO, MpsAMOYroJIbHUK, KBajpaT, Tpareuus;
OKPY)KHOCTb, KPYT, KacaTellbHasi; 3HAKOMCTBO C IMPOCTPaHCTBEHHBIMU
¢urypamu; yMeHHe pemaTh 3ajadd, B TOM 4YMCIE U3 MOBCEIHEBHOMN
KHU3HH, Ha HaxXOXJEHHE T'€OMETPUYECKHX BEJIMYMH C NPUMEHEHUEM

W3YYEHHBIX CBOWCTB (pUTYp U PaKTOB

10

YMeHue omepupoBaTh MOHSTUSIMU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJbHUKOB; MapaJlJIeIbHOCTh U IEPHEHIUKYJISPHOCTh MPSIMBIX,
yroJl MEeXIy HpSIMbIMH, NEPHEHAMKYJSAP, HAKIOHHAs, MPOEKLHNs,
nonobue ¢uryp, Mo 00HbIE TPEYTONBHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM U TNPSIMON; YMEHHE pPaclHo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U NEpHeHAUKYISIPHOCTh NPSAMBIX B

OKpY’KaloIleM MUpe

11

YMeHue omnepupoBaTb MOHSATUSAMHU: JUJIMHA, pPACCTOSIHUE, Yroj
(BemuuMHA yria, CHHYC W KOCHHYC YIJa TPEyrojbHHKA), IUIOIMIAJb;
YMEHHE OICHHBATh Pa3Mephbl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NPUMEHATh (OPMYINIBI TMEepUMeTpa W IUIOIIAIN
MHOTI'OYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOLIaJud Kpyra, oobema
NPSIMOYTOJILHOTO IapajulesienuIleia; yMEHUE IPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHKA,
teopemy Iludaropa, TpUTOHOMETPUUYECKUE COOTHOMICHUS  JUIS

BBIYMCIIEHUA JJIMH, PACCTOSHUM, IUIOIAAEH

12

Ymenue wu3o0paxkaTte IIOCKME (GUIYppl M HMX KOMOMHAIMH,
IPOCTPAaHCTBEHHBbIE (QUIYypbl OT pYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIU

CHUMBOJIbHOMY OITMCAHUIO

13

VYmMmenue OIICpUPOBATH IIOHATHUAMMU: mpAMOYTOJIbHasA cucreMa
KOOPAHHAT, KOOpAWHATLI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YU CJIO, CKAJLAPHOC ITPONU3BCACHUEC BCKTOPOB,
YMCHHEC HCIIOJIb30BATb BCKTOPLI MU KOOPAMHATBHI AJIA IPCACTABJICHUS
JaHHBIX W PpCHICHUA 3aaad, B TOM YHUCIC H3 APYTUX y‘I€6HI)IX

MPEAMETOB U PEATbHON KU3HU

14

YMeHue omnepupoBarh TMOHSATHSIMHU: CTOJOMKOBBIE U  KpPYTr'OBBIE
auarpamMmbl, TaOnMIbI, cpelHee  apu@mMeThyeckoe, MeuaHa,
HauOonblllee W HaWMEHbIIEee 3HAYEHHs, pa3Max YHUCIOBOro Habopa;

YMCHUC HN3BJICKATh, HHTCPIIPCTHPOBATDH u Hp606p330BLIBaTI)




uHpOpMAIMIO, MpPEICTaBICHHYI0 B Tabiuuax W Ha JAMarpaMmax,
OTpaXKalolyl0 CBOMCTBA M XapaKTEPUCTUKHU PEAIBbHBIX IMPOLIECCOB U
SBJICHUH; yMEHUE paclo3HaBaTh W3MEHYUBHIC BEJIMYUHBI B

OKpY’KaloIIeM MUpe

15

YMeHne omnepupoBaTh TOHSATHSMHU: CIyYalHBIA OMBIT (CIydailHBINA
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (PJIEMEHTapHBIA HCXOM)
CIIy4allHOTO ONBITA, CIIy4ailHOe COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAUTh BEPOATHOCTH CIIyYalHBIX COOBITUNA B OMNbBITAX C
PaBHOBO3MOXXHBIMU 3JIEMEHTApPHBIMH COOBITUSIMH; YMEHHE pellaTh
3aJa4ll METOJJOM OpraHM30BaHHOTO Mepedopa M C HCHOJIb30BAHHEM
IpaBUja YMHOXXEHHUS; YMEHUE OLIEHHMBAaTh BEPOSITHOCTU pPEAJbHBIX
COOBITUH U SIBICHUN, TOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHUPE H B JKHU3HU;
3HAKOMCTBO C TOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOAXOASINMN H3YyYEHHBIH METOJ ISl pEeLICHUS
3a/1a4d, MPUBOAUTH MPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
NPUPOAE U KU3HHU, PACIIO3HABAThH MPOSBJICHUE 3aKOHOB MATEMATHKHU B
UCKYCCTBE, OIMCBHIBATH OTACIBHBIC BBIAAIOIIUECS  PE3YJIbTaThI,
IIOJIy4CHHbIE B XOJ€ DPA3BUTHUs MATEMAaTUKU KaK HAyKd, IPUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTE€YECTBEHHOMU

Y BCEMUPHOM UCTOPUH




INEPEYEHb 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBbBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Uucna v BEIYMCIEHUS

1.1 Harypansnblie u nenbie uncna. [Ipu3Haky 1eIMMOCTH LENbIX YU CEN

- OObIKHOBEHHBIE W JECATHYHBIE  JpPOOW,  TPOIEHTHl, OCECKOHEUHBIC
' MEePUOIUYECKUE TPOOH

13 Pannonanpabie uncia. ApudmeTHueckue omepanud ¢ panroHaJbHBIMU
. YUCIIAMU

14 HelictButenbHble yuciaa. Apu@MeTHUYECKHue OINepalud C J1eWCTBUTEIbHBIMU
. YHUCIIaMU

s [TpubmmxEHHbIE BBHIYUCICHUS, MpaBUa OKPYTJICHUS, MPUKHUIKA W OLICHKA
. pe3yibTaTa BbIYUCICHUI
2 Anrebpanyeckue BolpakeHUs

2.1 bykBeHHbIe BbIpaskeHUS (BBIPAKEHUS C IEPEMEHHBIMHU)

55 Crenenp c uenbiM mokazareneM. CTeneHb € palUdOHAIbHBIM IOKa3aTeJIeM.
' CBoiicTBa CTENIEHU

2.3 MHorouJsieHsl

24 AnreGpanueckast poOb

) s ApudmeTnyeckuii KOpPEHb HATypaJIbHOU CTEIIEHU. Hencteus c
. apu(pMeTHIECKUMU KOPHSIMHU HATYPAJIbHON CTENEHN
3 YpaBHEHUS U HEPABEHCTBA

- Llenbie u ApoOHO-panMOHaNbHBIE YypaBHeHHS. CHCTEMBl M COBOKYIHOCTH
' YpaBHEHMI

35 Lenbie u apoOHO-panMOHANbHBIE HepaBeHCTBa. CHCTEMBl U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemnrenne TeKCTOBBIX 3a1a4
4 HucnoBeie NOCIEI0BATENBHOCTH

4.1 ITocnemoBaTenbHOCTH, CIOCOOBI 3aaHUS IOCIEA0BATEILHOCTEN

4.2 Apudmernueckas u reoMmeTpuueckas mporpeccun. Dopmyna  CIOKHBIX




IMPOLCHTOB

5 OyHKIMHU
Oyukius, crnocodsl 3amanus  Qyakuuu.  [paduk  pyaxkumm.  O6nacTh
OIpeNieleHNs] U MHOXKeCTBO 3HaueHUd Qpynkuuu. Hymu gynknuu. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIIMH. MaKCHMyMBbl U
MUHUMYMBI (yHKuMu. HauOonbliee W HauMeHblee 3HadeHHEe (YHKIUU Ha
MIPOMEKYTKE
6 KoopauHats! Ha IpsAMOM U IIJIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBBI KOOPAMHATHI Ha INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBONCTBA
7.2 TpeyronbHuK
7.3 MHOroyronsHuKu
7.4 OKpy>KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpUuECKUX BEIUYUH
7.6 BekTopsl Ha m10CKOCTH
8 BeposTHOCTh U cTaTHCTHKA
8.1 OnucarenbHasi CTATUCTHKA
8.2 BepositTHOCTD
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA30BATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVIS1 YYUEHUKA

Anre0pa 7 knacc, yueOHUK, 0a30BBIH YpOBEHb, oA penakuuein C.A.TenskoBckoro,aBTop
FO.H.MakapsrueB u npyrue, Mocksa «IIpocsemienne» 2023

AnreOpa 8 kimacc, yaeOHUK, 0a30BBIi YPOBEHB, oA penakmueii C.A. TensIKoBCKOT0,aBTOP
FO.H.Makapsrues u npyrue, Mocksa «IIpocsemenue» 2023

Anrebpa 9 kiacc, yaeOHUK 11 0011e00pa3oBaTeNbHBIX opranu3anuii, arop I'.B.Jlopodee u

npyrue, Mocksa «IIpocsemenne» 2020

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA

MaTtemaTunKa. Ypoku anrebpbl 7 Knacc, 6a3oBbiii ypoBeHb, Ya4eOHOE ITOCOOHE, aBTOP

JL.b.KpaitneBa, Mocksa «IIpocsemienuey» 2024

MaTtemaTunKa. Ypoku anrebpbl 8 Knacc, 6a3oBbiii ypoBeHb, YaeOHOE TOCOOHE, aBTOP

JL.b.KpaitneBa, Mocksa «IIpocsemienue» 2024

MaTtemaTtnka Anrebpa 7 knacc, 6a3oBbiin ypoBeHb. KOHTpOJIbHBIE 1 CAMOCTOSTENILHBIE Pa0OTHI,

yuebHoe nocodue, aBTop JI.b.KpaiineBa, Mocksa «IIpocsemenne» 2025

MaTtemaTtnka Anrebpa 8 knacc, 6a3oBbiin ypoBeHb. KOHTpOJIbHBIE U CAaMOCTOSITEIbHBIE PaOOTHI,

yuebHoe nmocobue, arop JI.b.Kpaitnera, Mocksa «IIpocsemmenne» 2025

MaTtemaTtnka Anrebpa 9 knacc, 6a308Bbiit ypoBeHb. KOHTpOJIbHBIE 1 CaMOCTOSITETIbHBIE PA0OTHI,

yueOHoe nocobue, aBTop JI.b.KpaiineBa, Mockga «IIpocsemenue» 2025



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

Pewy OI3, Pewy BMP, P3LU, M3LL, Yun.Py, GigaChat, AHAaeKc y4ebHUK, ypoK umdpbl
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