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OACHUTEJBHAA 3AIIMCKA

AnreOpa siBAsieTCS OJJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIIETO
o0pa3oBaHuUs: OHa OOECIEUYMBAET HM3YyYEHHE APYTUX IJUCHUIUIMH, Kak
€CTECTBEHHO-HAYyYHOI0, TaK U TYMAHUTApHOIO IIMKJIOB, €€ OCBOCHHUE
HEOOXOAMMO JJIsl MPOAOKEHUsT 00pa30BaHUs U B MOBCEIHEBHOM >KU3HHU.
Pa3zBuTne y 00yJaronuxcs HaydHbIX MPEACTABICHUA O MPOUCXOKICHUH U
CYIIHOCTH  anreOpanueckux  aOCTpakiuid, CHocode  OTpakeHHUs
MaTeMaTU4eCKOM HAyKOW SIBICHUHN U MPOIECCOB B MPUPOAE U OOIIECTBE,
PO MAaTeMaTUYECKOTO MOJACIUPOBAHUS B HAYYHOM TIIO3HAHWH W B
MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHHIO HAYYHOIO MHUPOBO33PEHUSI U
Ka4eCTB MBINUICHHS, HEOOXOMUMBIX JUIsl aJanTallid B COBPEMEHHOM
uudpoBom oOmiectBe. HM3yueHue anreOpbl oOecleyuBaeT pa3BUTHE
yMEHUS HaOJIoaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpelyeT
KPUTUIHOCTH MBIIIIJICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO
000OCHOBBIBaTh CBOM JICUCTBHSI M BHIBOIBI, (POPMYIUPOBATH YTBEPKICHUS.
OcBoenne Kypca ainreOpbl 00€CHEUYMBAET PA3BUTHE JIOTHYECKOTO
MBINIICHUST  OOy4aloONIUXCsS: OHH  HWCIONB3YIOT  JCAYKTUBHBIE W
WHAYKTUBHBIE  pacCyXAeHHs, o00o00lmeHne ¢  KOHKPETH3alLHIo,
a0cTparupoBanue u aHajioruo. OOyueHwe anredbpe mpeanoiIaraeTt
3HAYUTEIbHBIH 00BEM CaMOCTOSITEILHOW AESTEIbHOCTH OO0yYarouuxcs,
MOATOMY CaMOCTOSITEJIbHOE pEIICHUE 3ajad sBIsSeTCs peau3ainuen
JeSTETPHOCTHOTO MIPUHIIUIIA O0YUCHUS.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «AnreOpa» mis
OCHOBHOrOo  o0miero oOpa3oBaHUs OCHOBHOE MECTO  3aHUMAIOT
COZIEPKATEIPHO-METOMMYECKUEe JUHUHM: «YUYucaa W BBIYUCICHUSY,
«AnreOpandyeckue  BBIPAKCHUS», «YpaBHCHUS W  HEPABCHCTBAY,
«Dyukmuny. Kaxmas w3 3TUX COAEpKATEIhbHO-METONUYECKUX JIMHUN
pa3BHBACTCS HA MPOTSDKEHUH TPEX JIET U3YUCHUS Kypca, B3auMOIECHCTBYS
C JpYyrUMU €ro JHHHSIMH. B Xome wu3ydeHus yd4eOHOTO Kypca
oOydaronuMcst TMPUXOAUTCS JIOTUYECKH PpacCykaarh, HCIOIb30BaTh
TEOPETUKO-MHOKECTBCHHBIN S3BIK. B CBSI3M C 3THM B mporpammy
yae0HOTO Kypca «Anrebpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MpEACTaBICHHBIE BO BCEX OCHOBHBIX paszleiax MaTeMaTH4ecKOro
o0pa30oBaHusl M CIIOCOOCTBYIOIHME OBJIAJECHUIO OOYYAIOIIMMUCS OCHOB
VHUBEpPCAIBHOTO  MareMaruyeckoro  si3pika.  CoaepikarebHOW U
CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTo Kypca «AnreOpa» sIBISETCS €ro
MHTErPUPOBAHHBIN XapakKTep.

Conepxanune muHUA «YWcaa ¥ BRIYUCICHUS» CIIY)KUT OCHOBOH ISt
JATbHEUIIET0 M3YYeHHs] MATEMAaTUKH, CIOCOOCTBYET pa3BUTHUIO Y
OOyJaromuxcss JIOTHYECKOTO MBINIICHUS, (DOPMHUPOBAHUIO  YMEHUS
MOJTb30BATHCS AJITOPUTMAMH, a TAKXKE MPHOOPETCHHUIO TMPAKTHUCCKUX
HABBIKOB, HEOOXOIMMBIX JIJISI TIOBCETHEBHOW JXKU3HU. Pa3BUTHE MOHATHS O
Yyycjle Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS CBSI3aHO C
pPaIMOHAIGHBIMU M HUPPAIMOHAIBHBIMU  YHCIIaMU, (OPMUPOBAHHEM
MPEACTABICHUA O JEHUCTBUTEIBHOM 4YHCIE. 3aBEPIICHUE OCBOCHUSA
YUCJIOBOM JIMHUU OTHECEHO K CpeHeMy 0011eMy 00pa30BaHUIo.

Conepxxanve ABYX alreOpanuecKux JIUHUNA — «AJnreOpanueckue
BEIDOKEHUS» W  «YPaBHCHHS W  HEPAaBEHCTBa»  CIOCOOCTBYET
dbopMupoBaHuI0O Yy  OOy4yalIIMXCAd  MaTeMaTUYeCKOro  anmapara,
HEOOXOIMMOTO JIJIsl PEIICHUS 33]1a4 MaTeMaTUKH, CMEKHBIX MPEIMETOB U



MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs y4eOHBIM MaTepuall TPYMIUPYETCS BOKPYT PAIMOHATBHBIX
BEIpOKEHUN. Anredpa TEeMOHCTPUPYET 3HAYCHHE MATEMAaTHKU KaK S3bIKa
JUTSE TIOCTPOCHUS MaTeMaTHMYeCKUX MOJENICH, OMUCAHUS IPOIECCOB H
SBIICHUW peampbHOTO MUpa. B 3amaum oOydeHus anreOpe BXOMAT TaKXKe
TanbHEHIIee pa3BUTHE AITOPUTMHYECKOTO MBINIJIEHUS, HEOOX0IUMOTO, B
YJaCTHOCTH, JJII OCBOEHUS Kypca WH()OPMATHKH, W OBJIAJICHUE HABBIKAMU
JIENyKTUBHBIX paccyxkaenuid. [IpeoOpa3zoBanue CHUMBONBHBIX (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHUs, CIIOCOOHOCTEM K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxanune (QpyHKIMOHATHLHO-TpA)UUECKON JTUHUU HAIEICHO Ha
MOJIydeHHEe OOy4aloIUMUC 3HAHUM O (QYHKIUAX KaKk BaKHEHIIeH
MaTeMaTHYeCKON MOJIEIH JIJIsl OTIMCAHUS ¥ UCCIIEOBAHMS Pa3HOOOPA3HBIX
MPOIIECCOB W SIBICHWH B Tipupone W oOmiectBe. M3ydenwme marepuana
CHOCOOCTBYET pa3BUTUIO Yy OOydYaroIIMXCS YMEHHsS HCIOJb30BaTh
pa3TUYHBIC BBIPA3UTEIBHBIE CPEICTBA S3bIKA MAaTEMATHKU — CIIOBECHBIC,
CUMBOJIMYECKHNE, Tpadudeckue, BHOCHT BKIaad B (opMupoBaHHe
MPENCTAaBICHU O pOJIM MaTeMaTWKH B PA3BUTUU IUBWIN3ANNN |
KYJIBTYPBHIL.

CornacHo y4yeOHOMY IUIaHy B 7-9 Kijaccax HM3y4yaeTcs Y4YeOHbIN
Kypc «AnreOpa», KOTOPBIA BKIOYAET CIICTYIONIHE OCHOBHBIE pa3eibl
comepkanus: «Hucna U BRIYUCICHUN», «ANTeOpandecKue BBHIPAKCHH,
«YpaBHEHUS U HEPABECHCTBAY, «DYHKLIUN.

Ha uzydenue yueOHOro Kypca «Anredpa» orsogurcs 306 yacos: B 7
kimacce — 102 gaca (3 gaca B Hemenio), B 8 kimacce — 102 gaca (3 yaca B
Henento), B 9 kimacce — 102 gaca (3 yaca B HeZeIio).



COAEP)KAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BIYUCICHUS

JpoOu OOBIKHOBEHHBIE U JECSITHUYHbBIC, MEPEX0A OT OJHON (HOPMBI
3anucu JapoOeid k npyroil. [loHsTHe palMoHAIBLHOTO 4YHUCIA, 3alKCh,
CpaBHEHHE, YHOPAIOYMBAHUE PAlMOHATIBHBIX 4yucel. ApudMeTHUYECKUE
JNEUCTBUA C PAlMOHAIBHBIMU 4YHuCIaMH. PelieHue 3amad u3 peanbHOU
MPAKTUKW HA YaCTH, HA POOH.

CreneHp ¢ HaTypallbHbIM  IIOKa3aTelIeM: ONpeAeIeHUE,
npeoOpa3oBaHre BRIPAXKCHUN Ha OCHOBE OMPEACIICHUS, 3alUCh OOJBIINX
yucen. [IporeHTsl, 3anmuch MPOLEHTOB B BUAE IpoOW U JpoOu B BUIE
MPOLEHTOB. TpH OCHOBHBIE 33J]aud Ha MPOLECHTHI, PEIICHUE 3a]a4 W3
peasbHOM ITPAKTUKH.

[IpruMeHeHNEe MPU3HAKOB NEIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIN
HAaTypajJbHbIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM 4HCJIE€ MOpsMas U o0OparHas
MPONOPIIMOHAIIBHOCTH.

AnredpanyecKkue BbIPaKeHUA

[lepemeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAXKECHUS C MEPEMEHHOM.
JlonycTuMble 3HAUY€HUsT NEpPEMEHHBIX. [IpeacraBieHue 3aBUCHMOCTH
MEXJy BeauuuHamMu B Bujae ¢Gopmynbl. Beruncienus mo ¢dopmymnam.
[IpeoOpazoBanue OYKBEHHBIX BBIPAXKEHHM, TOXJIECTBEHHO pAaBHBIC
BBIpaKeHUSI, MpaBuiia MpeoOpa3oBaHusi CYMM U MPOU3BENICHUM, TpaBuia
PACKpBITUSI CKOOOK U MPUBEICHUS TTOJJOOHBIX CIaraeMbiX.

CBoJCTBa CTENEHU C HATypaJbHBIM MOKA3aTEIEM.

OpHowrensl W MHOrowieHsl. CreneHp MHOrowieHa. CloxeHue,
BBIYNTAHUE, YMHOXEHUE MHOTOWIEHOB. {@OpMylbl COKpPAIIEHHOIO
YMHOXEHHUS: KBaJpaT CyMMbl M KBaApar pazHocTu. Popmyrna pasHOCTH
KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHS, MpaBuia MNpeoOpa3oBaHUS
YpPaBHEHUS, PABHOCWIBHOCTh YPABHECHUI.

JIuHeliHOE ypaBHEHUME C OOHOM MEPEMEHHOM, YHCIO KOpHEH
JMHEMHOTO ypAaBHEHUS, PEUICHHE JIMHEHMHBIX ypaBHEHHU. COCTaBIEHHE
YPaBHEHUH M0 YCJIOBHUIO 3a7a4u. PelieHne TEKCTOBBIX 3a4a4 C MOMOIIBIO
YpaBHEHUMU.

JIuHeiiHOe ypaBHEHUE C JABYMs IEPEMEHHBIMHM M €ro rpaguk.
Cucrema OByX JIMHEWHBIX YPaBHEHHUH C IBYMs NEpEeMEHHbIMU. Pemienue
CUCTEM YpaBHEHUH CIOCOOOM TOJACTaHOBKU. [Ipumepnl perieHus
TEKCTOBBIX 33/1a4 C MIOMOIIBIO CUCTEM YPAaBHEHHUI.

DyHKUUH

Koopnnnarta Touknm Ha npsMoil. UYHCIOBBIE IPOMEKYTKHU.
Paccrostnue mexay AByMsl TOUKaMU KOOPAUHATHOW MPSIMOM.

[IpssmoyronbHast cucteMa koopauHar, ocu Ox u Oy. AOcuucca u
OpJMHaTa TOYKUM HA KOOPAMHATHOM TmiockocTH. [Ipumepnl rpadukos,
3amaHHbIX (opmynamu. UteHue TpaduKOB peandbHBIX 3aBHUCUMOCTEH.
[Nonsitue dynkumu. I'padux Pynknuu. CpoiictBa (pyHkiuil. Jluneiinas
dbynkuus, eé rpaduk. I'padux Ppynkuuu y = [x|. ['paduueckoe peiienue
JIMHEWHBIX YPABHEHUN U CHCTEM JIMHENHBIX YPAaBHEHUM.



8 KITIACC

Yucsia v BBIYUCTICHUSA

KBagparueiii kopeHb u3 uucina. [loHsitue 00 uppanmoHaIbLHOM
yucie. JlecaTuuHble NPUONKEHUST UppalMoHalbHbIX uncen. CBoiicTBa
apudMEeTHUECKUX KBaJpaTHbIX KOpPHEH MW HUX MPUMEHEHUE K
peoOpa3oBaHUIO YUCJIOBBIX BbIpaKEHUN u BBIYUCIICHUSIM.
JlercTBUTEIBLHBIE YHCIIA.

Crenenp ¢ nenslM TmOKazareinemM u €€ cBoicTBa. CranpaprHas
3aMyuch YUCia.

AnreOpanydeckue BhIpaKeHUSAJITeOpanyiecKue BbIpaKeHus

KBagparHblii TpEXUIieH, pa3loKECHHE KBAApPaTHOTO TPEXUJICHA HA
MHOXKHUTEJH.

AnreOpanueckas JpoOb. (OCHOBHOE CBOMCTBO alreOpanveckout
npobu. CnoxkeHue, BbIYMTAaHUE, YMHOXEHUE, JCJICHHE alreOpandecKux
npoOeii. ParionanbHbie BRIpaKEHUS M UX Pe0Opa3OBaHUeE.

VYpaBHeHUS U HEpaBEHCTBAYPABHEHHUS U HEPABEHCTBA

KBagparnoe ypaBHeHue, GopMylia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Bwmera. Pemenue ypaBHEHUM, CBOIAIIMXCS K JIMHEMHBIM H
KkBajapatHbIM. [IpocTeiiue 1poOHO-pallMOHAIbHBIE YPABHEHUS.

I'paduueckas uHTEpIpETAllMs YPaBHEHUN C ABYMS MEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YpaBHEHUH C JAByMs TMepeMeHHbIMH. I[Ipumepsl
pElIeHUs CUCTEM HEJIMHEWHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 alre0OpandecKuM CIIocoOoM.

UucnoBble HEpABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ OmHOM
nepeMeHHo. PaBHOCUIBHOCTH HEpaBEHCTB. JIWHEeWHBbIE HEpaBEHCTBA C
OHOM TiepeMeHHON. CucTeMbl JHUHEHWHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOM.

OyHKINM PYHKIUU

[Nonsitue pynkuu. O6GnacTh onpeaeaeHuss U MHOXKECTBO 3HAYECHUN
¢bynkuun. CriocoOsl 3a1aHus PYHKITUH.

I'padux dynkuuu. Ytenue cBOUCTB (PyHKIMU 1O €€ rpaduxy.
[Tpumeps! rpadukoB GyHKIHHI, OTpaKaIOMINX PEabHBIE TPOIIECCHI.

OyHKIIUH, OMUCHIBAIOIINE IPSMYIO u 0o0paTHy10
MPOMOPIUOHANIBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIUMN y = x2, y =
x3, y = \x, y=|x|. Tpadudecroe pelcHHe ypaBHEHHI H CHCTEM
YPaBHEHH.



9 KITIACC

Yucsia 1 BBIYUC/ICHUS

PammonanbHpie uymncna, WppalUMOHANIbHBIE 4YHCIA, KOHEYHBIE W
OECKOHEUHbIE JECATUYHBIE TPOOU. MHOKECTBO NEHUCTBUTEIBHBIX YUCET,
JEUCTBUTEIIbHBIC YMCIIA KaK OECKOHEUHbIE JeCITUUHbIE podu. B3aumuo
OJTHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JI€MCTBUTEIBHBIX YUCEI
Y KOOPIMHATHOM MPSMOA.

CpaBHeHUE ACHUCTBUTENBHBIX YHCEN, apuPMETHUECKHUE JIEUCTBUS C
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

Pa3mepnl 00BbEKTOB OKPYXKAIOIIET0 MUPA, TUTEIHLHOCTh MPOIIECCOB
B OKPY’KaIOIIEM MUPE.

[Tpubnux€HHOoe 3HAYEHUE BEIUYUHBI, TOYHOCTH MPUOJIMKEHUS.
Oxkpymiienne uucen. [Ipuknaka u oleHkKa pe3yinbTaTOB BIUYACICHUN.

YpaBHeHUS] U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHUN, CBOOSIIUXCS K
JINHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHHH, CBOIAIIMXCS K
KBaJpaTHbIM. bukBagpaTtHoe ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUM
TPEThEN U YETBEPTOU CTEMECHEN PA3IOKEHUEM HA MHOKHUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHUH. PelieHne TeKCTOBBIX
3a7a4 anre0pandeckKuM METOIOM.

VYpaBHeHUe ¢ IByMsl IEpEMEHHBIMU U ero Tpaduk. Pemenue cuctem
JIBYX JIMHEWHBIX YpPABHEHUM C JBYyMs NEpEeMEHHbIMHU. PemieHue cucrem
JIBYX YpaBHECHUH, OAHO W3 KOTOPBIX JMHENHOE, a APYroe — BTOPOM
creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl YpaBHEHUU C ABYMS
MIEPEMEHHBIMMU.

Pemienne TeKCTOBBIX 3a/1a4u alre0OpandyecKuM CIIocoOoM.

HucnoBele HEPABEHCTBA U UX CBOKCTBA.

Pemienne NMHEWHBIX HEPABEHCTB C OAHOM NEpeMEHHOU. PemeHue
CHUCTEM JIMHEHMHBIX HEPABEHCTB C OAHOM mnepeMeHHo. KaanparHbie
HEepaBeHCTBA. [paduyeckass HHTEpHpeTalds HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

OyHKINN PYHKIUU

KBagparuunas Qynkmusi, e€ rpadux u cBoiictBa. [lapabona,
KOOPAMHATHI BEPIIMHBI MApaldoIibl, 0Cb CHMMETPHUU MapadoJIb.

I'paduku pynkmuit: y =kx, y=kx+b, y=k/x,y=x3,y= VX, y =
X| , 1 UX CBOMCTBA.

UucnoBbie nocneaoBaTeibHOCTHHHCI0BBIE MOCTeI0BATEILHOCTH
U MpOrpeccun

[lonsitue YUCJIOBOM MOCIEA0BATEIHHOCTH. 3ananue
MOCJIE0BATENIbHOCTH PEKYPPEHTHOU (popMyIioi u hopmyroil n-ro dieHa.

Apudmernyeckass u reomerpudeckas nporpeccur. Gopmynsl n-ro
yjieHa apu(PMETHIECKON U TeOMETPUUECKON MPOTrpecCHii, CyMMBbI MEPBBIX
7 YJICHOB.



N3o0paxenue uineHOB apuU(METHYECKOM U  TEOMETPHUUECKOU
MpOrpeccuii TOYKAMU HA KOOPAWHATHOW IIOCKOCTU. JIMHEHHBIM U
AKCHOHEHUHAIBHBINA pOCT. CII0KHBIE TPOLEHTBHI.



IHINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl YIEOHOTO Kypca
«Anrebpa» XapakTepu3yrTCs:

1) narpuoTu4eckoe BOCIIUTAHUE:

MPOSIBICHUEM HMHTEpeca K MPOLLIOMY U HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHSIM POCCUMCKUX
MaTeMaTUKOB U POCCHUICKON MareMaruuecKou IIKOJIbI, K UCIIOJIb30BAHUIO
ATUX JNOCTHXKEHUM B IPYrUX HayKaX U MPUKIIAIHBIX chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBbIO K BBINOJHEHUIO OO0S3aHHOCTEN TpakJIaHUHA U
peanu3aluyd €ro IpaBs, MPEJCTAaBICHUEM O MaTeMaTMueCKUX OCHOBaX
(GYHKIMOHMPOBAHMSI  PA3NUYHBIX  CTPYKTYp, SBIEHUM, MPOIEAYP
IPaXKJIaHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJICHUI0O ATUYECKUX TMpoOJeM, CBSI3aHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHUKEHUN HAYKH, OCO3HAHHEM BaXXHOCTU MOPAJIbHO-
ATUYECKUX MPUHITUIIOB B JIESITEILHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHUE:

YCTAHOBKOW Ha aKTUBHOE Y4YaCTHE€ B PEIICHUU MPAKTUUYECKUX 3a]ad
MaTeMaTu4eCcKon HaIpaBJIECHHOCTH, OCO3HaHHEM BaXKHOCTH
MaTreMaTu4eckoro oOpa3oBaHUSI HA NPOTSHKEHUM BCEH JKU3HU IS
ycnemHo — npodecCUOHANBHOM  AESATEIBHOCTA W Pa3BUTHEM
HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPDOM U TOCTPOCHUEM
WHJMBUIYaJlbHOW TPAGKTOPUU OOpa30BaHMsI U KU3HEHHBIX IUIAHOB C
Y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K AMOIIMOHAIIBHOMY U 3CTETHYECKOMY BOCIIPHUSTHUIO
MaTeMaTU4ecKux OOBEKTOB, 3ajad, PEHICHUM, pacCyKIEHUU, YMEHHIO
BUJIETh MaTeMaTHUE€CKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHMS:

OpUEHTAIuEeN B JIESITEIbHOCTU HA COBPEMEHHYIO CUCTEMY HAyYHBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI YEJIOBEKa,
MPUPOALI U O0IIEeCTBA, MTOHUMAHUEM MaTeMaTUYeCKON HayKu Kak cdepbl
YEJIOBEUECKOU JEATEeNIbHOCTH, 3TAanoB €€ pa3BUTHUS M 3HAYUMOCTHU IS
pa3BUTUSA  LMBUJIU3AIMH, OBJIAJCHUEM  SI3BIKOM  MAaTE€MaTUKU U
MaTeMaTUYeCKOM  KYJIbTypOd Kak CpEIACTBOM  TMO3HAHUS MU,
OBJIaJICHHEM MPOCTEHIITUMU HaBBIKAMU UCCIIEA0BaTEIbCKON
NeATEeNbHOCTH;

6) d¢usnueckoe BocnuTranue, GOpMHUPOBAHUE KYJIbTYPbI
310POBbS U 3MOLMOHAJIBLHOIO 0JIATONOTYYHSI:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKUE 3HaHUS B HUHTEpecax
CBOETO0 3[I0POBbS, BEIEHUS 30POBOr0 00pa3a *KU3HHU (310pOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEXHUM 3aHITUN U OTABIXA, PETYIsApHas Gpu3ndecKas
aKTUBHOCTB), CHOPMHUPOBAHHOCTHIO HABBIKA Pe(IIEKCHUU, MPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa APYroro 4YeiaOBeKa;

7) 3KoJI0TN4YeCKOe BOCIMTAHME:



OpUEHTaIlMe Ha NPUMEHEHHE MAaTEeMaTUYEeCKUX 3HAHUM s
pemieHus 3aad B 00JACTH COXPAHHOCTH OKPYXKAIOLIEH Cpeabl,
IJIAHUPOBAHUS MOCTYINKOB M OLIEHKA MX BO3MOXHBIX MOCIEICTBUUN s
OKpYXKalole  cpensl, OCO3HAHHEM  TIOOAJIBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTEN UX PEIICHUS;

8) amanTanmusi K U3MEHSIIONIUMCH YCJIOBHSIM CONHUAJBLHOH M
NPHUPOIHOM CpPebl:

TOTOBHOCTBbIO K JEWUCTBUSIM B YCIOBHUSX HEONPEIEIEHHOCTH,
MOBBIIICHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NeATeNIbHOCTh, B TOM YHCIIE YMEHHUE YYUTbCS Yy JPYrux JofeH,
npuoOpeTaTb B COBMECTHOM JEATENbHOCTU HOBBIE 3HAHUWS, HABBIKK U
KOMIIETEHIIUU U3 OTBITA IPYTUX;

HEOOXOAMMOCTBIO B (DOPMUPOBAHWU HOBBIX 3HAHHI, B TOM YHCIIE
dbopmynupoBaTh UJIEU, MIOHATHUS, TUMIOTE3bl 00 OOBEKTAX U SBICHUSX, B
TOM 4YHCJIE paHee HEU3BECTHBIX, OCO3HABaTh A€PUIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEW, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CUTYaIIMIO, BOCIPUHUMATD
CTPECCOBYI0  CUTYyallMI0O  KaK  BbI30B, TpeOYyIOIIHl  KOHTpMED,
KOPPEKTUPOBATH IPUHUMAEMbIE PEIIECHUS U IeUCTBUs, HOPMYIHPOBATH U
OILICHUBATh PUCKH U MOCJEICTBUS, (DOPMUPOBATH OIIbIT.
METANIPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBarTeIbHBIE YHUBEpPCAJbHLIC yqeﬁﬂme I[CﬁCTBPISI

ba3oBble joruveckue qelcTBUS:

®BLISIBIISAITH M XapaKTEPU30BaTh  CYIIECTBEHHBIE  IPU3HAKU
MaTeMaTUYeCKuX OOBEKTOB, TOHSATUM, OTHOLICHUM MEXIY
MOHSATUSAMH, dbopmynrpoBaTh OTpeIeTICHUS MOHSITUH,
yCTaHABIUBATh  CYIIECTBEHHBIM TMpH3HAK  KiIaccuduKaluu,
OCHOBaHUSA g OOOOIIEHUS U  CPaBHEHUSA, KPUTEPUU
MPOBOJIMMOI0 aHAJIN3A;

® BOCIIPUHUMATh, (HOPMYIUPOBATh U MPEOOPA30OBLIBATH CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IUHUYHBIC, YaCTHBIC U
oO1111e, yCIOBHBIE;

®BLISIBIISAITH MAaTEMaTH4YE€CKUE 3aKOHOMEPHOCTH, B3aHUMOCBSI3U U
NMpoTUBOpeYnss B  (akTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKACHUSAX, Mpeajgararb  KpPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEMN U MMPOTUBOPEUNI;

® Jie/1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX
U  UHAYKTUBHBIX  YMO3AKIIOYEHHH, YMO3AKIIOUEHHM IO
aHaJIOTHH;

epa30upaTh  JIOKa3aTeJIbCTBA  MAaTEMaTUYECKUX  YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIHHO
HECIIO)KHBIE  JIOKa3aTelibcTBA  MaTeMaTH4YeCKUX  (DaKToB,
BBICTpAaMBaTh  apryMEHTAIlUI0, MPUBOJUTH  MPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK]ICHHUS;

®BLIOMpATh CcMoco0 pernieHuss ydyeOHOW 3agaud (CpaBHUBATH
HECKOJIBKO  BapUMaHTOB  pelIeHUs, BbIOMpaTh  Haubosee
NOAXOMAIIMKA € YYETOM  CaMOCTOSTENIBHO  BBIJIEJIIEHHBIX
KPUTEPUEB).

Bba3oBble ncciieqoBaresibckue 1eiicTBUA:



®JICIIOJIb30BaTh BOMPOCHI KAK HCCIENOBATEIbCKHU HHCTPYMEHT
MMO3HAHUS, dbopmMynupoBaTh BOIIPOCHI, (buxcupyromue
POTUBOpEYUE, NPOOJIEMY, CaMOCTOSITEJIbHO YCTaHaBIMBATh
HUCKOMOE€ W JlaHHO€, (POpMHUPOBATH THIIOTE3Y, apryMEHTHPOBATh
CBOIO NIO3ULINIO, MHEHHE;

®IPOBOIUTH IO  CaMOCTOATEIbHO  COCTaBICHHOMY  IUIaHY
HECJIOKHBIM  AKCIIEPUMEHT, HEOONbIIOE UCCIEI0BaHUE 10
YCTAaHOBJIEHUIO OCOOEHHOCTEM  MareMaTU4ecKoro OObEKTa,
3aBUCHUMOCTEN OOBEKTOB MEX1y COOOM;

® CaMOCTOSITEIbHO  (OPMYITHPOBATh OOOOIIEHUSI W BBIBOJBI IO
pe3yiapraraM  NpPOBEAEHHOTO  HAOIONEHHUS,  HCCIEAOBaHUA,
OLICHMBATh JIOCTOBEPHOCTD IMOJIYYEHHBIX PE3YJABTATOB, BEIBOJOB U
0000111eHNI;

®IPOrHO3MPOBATh BO3MOXKHOE pa3BUTUE IMIPOLECCa, a TaKXKe
BBIJIBUTATh MPEATIONOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c undopmanuei:

®BLISIBIISAITH  HEJJOCTATOYHOCTh M M30BITOYHOCTH HMH(MOpMaLUH,

JTAHHBIX, HEOOXOIUMBIX JJIsI PEIICHUS 3a/1a4H;

® BLIOUPATb, aHAJM3UPOBATD, CHUCTEMAaTU3UPOBATh u
UHTEPIPETUPOBATh HMHPOPMAIMIO PA3TUYHBIX BUIOB U (HopMm
MpeICTaBICHUS;

® BLIOMPATH bopmy MPEACTABICHUSA uHpopmanuu u

WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd CXeMaMH, JAuarpamMMaMu,
WHOU rpadukoit 1 X KOMOHUHAITUAMU;

®OIICHUBATh  HANEKHOCTH  MHPOPMAIMU  TO  KPUTEPUSIM,
MPEIJI0KEHHBIM y4uTelIeM WiIn c(hopMyapoBaHHBIM
CaMOCTOSITETILHO.

KoMMyHuKaTUBHBIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUA:

® BOCIIpUHUMATh U (OPMYIHPOBATH CYKJICHHS B COOTBETCTBUH C
YCIOBUSIMM M UENsIMH  OOILEHHs, $ICHO, TOYHO, TIPaMOTHO
BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX,
JlaBaTh TMOSICHEHMs] MO XOJy PEIICHUS 3aJauyd, KOMMEHTHPOBATh
MOJIyYCHHBIN PE3YNbTarT;

®B Xofle OOCYXJeHus 3aJaBaTb BOMPOCHl MO  CYIIECTBY
oOcyxmaeMoil  Tembl, NOpoOJEeMBbI,  peliaeMol  3ajaayu,
BBICKA3bIBaTh  WJIEW, HAIEJIEHHbIE HAa TOUCK  pEIIeHHUS,
COTIOCTABISATh CBOM CYXJICHHUS C CYXICHHSIMU  JIPYrUX
YYaCTHUKOB Juajiora, OOHApyXUBaTh pa3IU4Yhe€ U CXOJCTBO
MO3UIINI, B KOppeKTHOU ¢dopme (opMylnupoBaTh pa3HOIIACHS,
CBOM BO3paXKEHUS,

®IIPE/ICTABIATh pe3ylIbTarbl PEIICHHUS 3a7aud, HSKCIECPUMEHTA,
UCCIIEIOBaHUs, TMPOEKTa, CaMOCTOSTEIbHO BBIOUpaATh (opmar
BBICTYIUICHUSI C YYETOM 3a/lay MPE3EHTAlMU U OCOOCHHOCTEH

ayIuTOPHUH;
®[IOHUMaTh W HCIOJb30BATh IPEUMYIIECTBA KOMAaHIHOW W
VHIMBUYyaJbHOU paboThI npu pEeLIeHNN y4eOHBIX

MaTeMaTU4YeCKuX 3aj1ay;

®IIpUHUMATh II€JIb COBMECTHOM JIESITEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW paboThl, pacmpenesiarTh BUABI padoT,
JIOTOBApUBATLCA, OOCYXKIaTh MpoOIEecC U pe3ylnbrar padoThHI,
000011aTh MHEHHS HECKOJIBKUX JIIOHCH;



® y4yacTBOBAaTh B IPymmoBbIX (opmax padboTsl (0OCyxaeHusi, oOMeH
MHEHHUSIMUA, MO3TOBbIE IITYPMbl W JAPYTHE), BBINOIHATH CBOIO
4acTh pabOThl M KOOPAMHUPOBATH CBOM JEUCTBUS C JAPYTHUMU
YJIeHaMU KOMaH/Ibl, OIICHUBATh Kaue€CTBO CBOETO BKJIAJa B OOIIMIA
MNPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM yYaCTHUKAMH
B3aUMOJICHCTBHS.
PerynsiTuBHbIEe YHHBepcaJbHbIe yUeOHbIE 1eHCTBHS
Camoopranuszanus:
® CaMOCTOSITEJIbHO COCTAaBIISITh IUJIAH, AJTOPUTM pEHICHUs 3aJauu
(w1 ero 4yacTh), BBIOMpaTh CIOCOO pEHIEHUs C Y4ETOM
UMEIOIIUXCSI  PEecypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUpPOBaTh W KOPPEKTUPOBATH BapUAHTHl PEIICHUN C
y4€TOM HOBOM MH(OpMAIIHH.
CaMOKOHTPO/Ib, SMOIIUOHAIbHBIN HHTEJLJIEKT:
®BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpPOJIS Ipolecca U
pe3yibrara peleHusl MaTeMaTudeCcKoi 3a1a4u;
® [IPEABUCTh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb MPU PEIICHUU
3a/1a4d, BHOCUTh KOPPEKTUBHI B JESATEILHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
e OIICHUBATh COOTBETCTBUE PE3yJbTara JeATeIbHOCTH MOCTABICHHOM
UeTU W YCJIOBUSM, OOBSACHITH NPUYUHBI JOCTHXKCHUS WIIU
HEJOCTUXKEHUSI 1€JIM, HaXOIUTh OIIMOKY, JaBaTh OILICHKY
IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3VYJIBTATBI

K xoniry o0yueHus B 7 kjiacce 0Oy4aronIuics MOMYUYUT CIETYIONINE
MIPEAMETHBIE PE3YJIBTATHI:

Yucsia 1 BBIYUCICHUSA

BeimonHaTh, coyeTas  yCTHBIE W NHCBMEHHBIE  MPUEMBI,
apudMeTHIEeCKHUE NEUCTBUS C pallUOHAILHBIMU YHUCIIAMH.

Haxomute  3Hau€HWUs]  YUCIOBBIX  BBIPAXKEHUW, NPUMEHSTH
pa3HoOOpa3Hble CMOCOOBI U MPUEMBI BBIYUCICHUS 3HAUCHHN APOOHBIX
BBIpaXXEHUH, CollepkKaluX OOBIKHOBEHHBIE U AECATUYHBIE APOOH.

[lepexonuts oOT oOgHON (OpPMBI 3amUCH YUCENT K JpYyrou
(mpeoOpa3oBbIBATH JECSITUYHYIO IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B JECATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO
JNECSITUYHYIO APOOB).

CpaBHHBATh U YIIOPSAI0YMBATH PALIMOHAIBHBIE YUCIIA.

OKpyrsaTh yucia.

BrINOMHATE TPUKUAKY U OLICHKY PE3YJIbTara BBIYMCICHUM, OLECHKY
3HAUEHUN YUCIOBBIX BBIPAXKCHUN. BBINOIHATE AEUCTBUSA CO CTEICHSIMHU C
HaTypaJbHBIMH NTOKA3aTEISIMMU.

[IpyuMeHAT, NPU3HAKU JNEIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIH
HaTypajJbHbIX YUCEIL.

Pemrarb  mpakTUKO-OpUEHTUPOBAHHBIE  3aJa4M, CBA3aHHBIE C
OTHOILLIEHUEM BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIUYHUH, MPOLIECHTAMH,
MHTEPNPETUPOBATh PE3YJBTATHI PEIICHUA 3a7a4 C YYETOM OrPAHUYECHHU,
CBSI3aHHBIX CO CBOMCTBaAMHU PaCCMAaTPUBAEMBIX OOBEKTOB.

AnredOpanyecKkue BbIpaKeHUA



Hcnonb3oBarh anreOpanyeckyr0 TEPMHUHOJIOTHIO M  CUMBOJIHKY,
NPUMEHSTH €€ B IIPOLIECCE OCBOEHUS YUEOHOr0 Marepuania.

Haxonute 3HaueHus OYKBEHHBIX BBIPAXKEHUN MOpHU 3aJaHHBIX
3HAYEHUSIX IEPEMEHHBIX.

BoInonHsATh mpeoOpa3zoBaHus IEJIOT0 BBIPAKEHUS B MHOTOWICH
MPUBEJICHUEM TOJOOHBIX CIaraeéMbIX, paCKpbITUEM CKOOOK.

BbINOMHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWJICHA
Ha MHOTOWIEH, MPUMEHATh (OpMYNbl KBaJpara CyMMbl M KBajpara
pPa3HOCTH.

OcyliecTBIsATh pa3IOKEHUE MHOTOWICHOB HA MHOXHUTEIU C
MOMOIIIbI0 BBIHECEHHUS 3a CKOOKH OOIIEro MHOXHUTENS, TPYHNIUPOBKU
claraeMsbIX, IpUMEHEeHHs (HOPMYI COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTe  npeoOpa3oBaHHMsl ~ MHOTOWIECHOB ISl  pELICHUS
pPa3IUYHBIX 3a/la4 W3 MaTeMaTUKH, CMEXKHBIX MPEAMETOB, U3 PeaibHOU
MPaKTUKHU.

Hcnonbs30BaTh CBOMCTBA CTENEHEN ¢ HATypaJbHBIMHU MOKA3aTeIsIMU
IU1s1 TpeoOpa3oBaHus BhIpAKECHUH.

YpaBHeHUSl U HEPABEHCTBA

Pemate nuHEWHBbIE ypaBHEHHSI C OJHON MEPEMEHHOW, MPUMEHSS
npaBujia NEpexo/la OT HCXOAHOTO YPaBHEHUS K PaBHOCUIBLHOMY €MY.
[IpoBepsTh, ABISIETCS JIU YUCIO KOPHEM YPaBHEHHUSI.

[IpumensTey rpaduueckre METOAbl MPU PEHICHUU JHMHEHHBIX
YPaBHEHUU U UX CUCTEM.

[lonOupare mnpumepsl mnap 4YHCEN, SBIAIONIUXCS PElICHUEM
JUHEWHOTO YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IUJIOCKOCTH TrpaduK JTUHEUHOTO
ypaBHEHHUSI C JBYMsI MEPEMEHHBIMH, MOJB3YSCh TpadHUKOM, MPUBOIUTH
MIPUMEPHI PEIICHUs] YPABHEHUSI.

Pemate cucTteMbl JABYX JIMHEHWHBIX YpaBHEHHl C  JIByMs
MEPEMEHHBIMH, B TOM YHUCJIE TPaPUUIECKHU.

CocraBnsaTh W pemiarh JIMHEHHOE YypaBHEHUE WU CUCTEMY
JUHEWHBIX YpPaBHEHUN MO YCIOBHUIO 3a/Jayd, HWHTEPHPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN Pe3yNbTar.

DyHKUUH

N300paxaTh Ha KOOPJMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE
3aIaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, HMHTEpBajbl, 3aMUCHIBATh
YHUCJIOBBIC MMPOMEKYTKH HA aNre0pandeckoM si3bIKe.

OTMeuaTh B KOOPAMHATHOM TIUIOCKOCTH TOYKHM IO 3aJaHHBIM
KOOpAMHATaM, CTPOUTh I'papuKu TUHEUHbIX QyHKIUHA. CTpouTh rpadux
dyHKIEH y = [X].

OnuchiBaTh ¢ MOMOIIBIO (DYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpEMsI, pPACCTOSHHE, II€HA, KOJIMYECTBO,
CTOUMOCTh, TPOU3BOAUTEIHHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTe 3HaueHre PyHKIMU 110 3HAUYCHUIO €€ apryMeHTa.

[lonumare rpaduueckuid cmoco0 TMPEACTaBICHUS U aHalu3a
uHpopManuu, WU3BIEKATh U HMHTEPIPETHUPOBATH HUHPOPMAIUIO U3
rpauMKOB peajbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koH1y 00yueHust B 8 kyacce o0y4yarouIuics MOJIy4YHT CIAEAYIOIINE
MpEAMETHBIE PE3YIbTaThl:

Yuciia v BBIYUCTIEHUSA



Hcnonp3oBarh  HavajdbHBIE  MPEJICTABICHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YHWCEN ISl CPABHEHUS, OKPYIVIEHHS W BBIYWCIICHUH,
n300paxars ACHUCTBUTENbHBIEC YMCIA TOYKAMHU Ha KOOPAUHATHOM MPSIMOM.

[IpumensaTy mOHSATHE apU(PMETHUYECKOTO KBAaJPATHOTO KOPHS,
HaxXOAUTh KBaJpaTHble KOPHH, UCIIONB3Yys TMpU  HEOOXOIMMOCTHU
KaJIbKYJISITOP, BBINOJMHATH MPEOOpa30BaHUs BBIpAXKEHUH, COAEpPKAIIUX
KBaJpaTHbIE KOPHU, UCTIOJIb3YysI CBOMCTBA KOPHEM.

Hcnonp3oBarh 3amucu OONBIIMX W MaJlbIX YHCEN C MOMOIIBIO
TIeCATUYHBIX ApoOel u cTeneHei uncina 10.

AnredOpanyecKkue BbIpaKeHUA

[IprMeHATh MOHSATHE CTENEHU C UEIbIM MOKa3aTEJIEM, BBITOJHATH
npeoOpa3oBaHusi  BBIpAXKEHUM, COJAEpXKAIIMX CTENEHH C  LEJIbIM
MOKA3aTeJIeM.

BbINOMHATE  TOXKIECTBEHHBIE MPEOOpa3OBaHUS  PAMOHAIBHBIX
BBIDA)KEHUM HA OCHOBE TMPAaBWJI JCUCTBUM HAJ MHOIOWIECHAMHU U
anreOpanyecKkuMu JpoOsMu.

PackianpiBarh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIH.

[TpumensTh npeoOpa3zoBaHus BBIPAXKEHUN ISl PEUICHUS Pa3IUYHBIX
3a7a4 U3 MAaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS] U HEPABEHCTBA

Pemlare nuHENHBIE, KBAaJpAaTHBIE YPABHEHUS W PALMOHAJIbHBIC
YpPaBHEHUSA, CBOJAIIMECS K HUM, CHUCTEMBI JIBYX YPaBHEHHUH C JIByMs
MIEPEMEHHBIMHU.

[IpoBOAMTE TPOCTEUIINE HWCCIEAOBAHUS YPABHEHUM W CHUCTEM
YpaBHEHUM, B TOM YHCII€ C TPUMEHEHHEM TI'papUUECKUX MPECTABICHUIN
(ycranaBiauBaTh, UMEET JM YpaBHEHUE WM CHUCTEMa YpaBHEHUM
pelIeHus, €CJIM UMEET, TO CKOJIBKO, U MPOUEe).

[lepexonuts 0T ciioBecHOW (GOPMYIUPOBKH 3agaun K €€
anreOpanyeckod MOJENU C TMOMOIIBI0 COCTABICHUS YpPaBHEHUS WU
CHUCTEMBbI YPaBHEHUI, NHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a7]a4M TOJIYYEHHBIA pE3yIbTar.

[IpruMeHAT, CBOMCTBA YMCIOBBIX HEPABEHCTB [JII CpPaBHEHHS,
OLICHKH, pEIIaTh JMHEWHBIE HEPABEHCTBA C ONHOM MEPEMEHHOW U HX
CUCTEMBI, JaBaTh TrpadUUEeCKyl0 WUIIOCTPALMI0 MHOXECTBA PEIICHUIN
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonuMare ¥ HCHONB30BaTh (DYHKIMOHAIBHBIE MOHSATUS U SI3BIK
(TepMHHBI, CHUMBOJMYECKHE OOO3HAYEHHUsSI), OMNPENENATh 3HAUYCHHE
(yHKIHMY IO 3HAYEHUIO apryMeHTa, ONpeIesATh CBOMCTBA (DYHKIIMU TIO €€
rpadukKy.

Crtpouth rpaduku 371eMeHTapHbIX QYHKIIMN BUJIA:

y=k/x,y=x2,y=x3y =[x, y = VX, onucsBarh CBOH CTBa
YUCJIOBOU (PYHKIUU 10 €€ TpaduKy.

K xoniry o0yuenus B 9 kj1acce oOy4aronuics MOMYyUYUT CIETYIONINE
MpEAMETHBIE PE3yIbTaThl:

Yuciia v BHIYUCTIEHUSA

CpaBHUBaTh U YHNOPSJOYMBATH pAllMOHAJIbHBICE U UPPALMOHAIBHBIC
qucia.



BoinonHsate  apudMernueckue ACHCTBUS € pallMOHAIBHBIMU
YyyCcjlaMHu, COueTasl YCTHbIE U MHCbMEHHbIE MPUEMBI, BBITOJIHSIThH
BBIYHMCJICHUS C UPPAIMOHATLHBIMU YUCIaMHU.

HaxoauTh 3Haue€HMS CTEMEHEN C IEIbIMHU MOKA3aTeNIsIMU U KOPHEH,
BBIYUCIISITH 3HAUCHHS YHCIIOBBIX BBIPAKECHUH.

OKpyrisiTh  €UCTBUTENBHBIC  UWCIA, BBIMNOJIHATH  HPUKUIKY
pe3yJibTaTa BIYUCICHUM, OIIEHKY YMCIOBBIX BBIPAKEHUM.

YpaBHeHUl U HEPABEHCTBA

Pematey nuHEWHBIE U KBaJApaTHbIE YpPaBHEHUS, YypaBHEHUS,
CBOJISIIIIMECS K HUM, ITPOCTEHIITNE JPOOHO-pAllMOHATILHBIE YPABHEHUS.

Pemate cucteMbl JABYX JIMHEHWHBIX YpaBHEHHH C  JIByMs
MEPEMEHHBIMU U CUCTEMBI JIByX YPaBHEHUM, B KOTOPHIX OJJHO YpaBHEHUE
HE SBIISETCS TUHEHHBIM.

Pemmate TekCTOBBIE 3a/1a4Kl AIreOpandeckKuM CriocoOOM C MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUSI WU CHUCTEMbl JIByX YpPaBHEHUH C JABYMs
MePEMEHHBIMH.

[IpoBOAMTE TPOCTEUIINE HWCCIENOBAHUS YPAaBHEHUW W CHUCTEM
YpaBHEHUM, B TOM YHCII€ C TPUMEHEHHEM TI'papUUECKUX MPECTABICHUIN
(ycranaBiauBaTh, UMEET JM YpaBHEHUE WM CHUCTEMa YpaBHEHUM
pElIeHNs, €CJIM UMEET, TO CKOJIBKO, U MPOoUEe).

Pemate nuHeElHbIE HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA,
n300paxarh pelIeHWE HEPABEHCTB Ha YHUCJIOBOM MPsIMOM, 3alUCHIBATh
pelieHre ¢ MOMOIIBI0 CUMBOJIOB.

Pemate cucTeMbl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIME KBAJPAaTHOE HEPABEHCTBO, U300paXaTh PEIICHUE CUCTEMBI
HEPABEHCTB Ha YKCIIOBOM MPSMOM, 3aMUCHIBATh PEIICHUE C MOMOIIbIO
CHUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MPU PEIICHUN Pa3IMYHBIX 3a/au.

DyHKUUH

PacriozHaBate  (QyHKIIMM ~ W3y4eHHBIX  BHIOB.  [loka3wiBaTh
CXEMaTHYECKH PACTIONOKEHUE Ha KOOPIWHATHOM TUIOCKOCTH TpadukoB
bynkuuii Buga: y =kx, y=kx + b,y =k/x,y =ax2 +bx +c,y=x3, y=
VX, y = |x|, B 3aBHCHMOCTH OT 3HaueHHII K0d(D(HUIHEHTOB, OIUCHIBATH

CBOICTBa (DYyHKIMH.

Crpouts u H300paXkaTh CXEMATHYCCKH TIpaduKU KBAJPATHIHBIX
(yHKIMM, ONUCHIBATH CBOMCTBA KBAAPATUYHBIX (PYHKIUNA MO UX
rpadukam.

Pacno3naBarh kBaApaTuuHyl0 (QYHKIUIO 1O (popmysne, TpUBOIUTH
MpUMEphl  KBaJpaTUUHbIX (QYHKIUNA U3 peaabHOM KWU3HU, (QU3HKH,
TE€OMETPHUH.

Yuc/ioBble MOCJI€10BATEIbHOCTH U POTrPecCuu

Pacno3naBarh apupMeTUUECKyI0 M T€OMETPUUECKYIO MPOrpeccUuu
MIPU pa3HbIX cIoco0ax 3aaHusl.

BbINOAHATE BBIYUCIEHUS C UCHOIb30BaHUEM (OPMYIT N-ro 4ieHa
apuMEeTHUECKOM M TE€OMETPUUECKOW MPOrpecCUuid, CyMMBbI MNEPBBIX N
YJICHOB.

N3o00paxaTe  wieHbl  MOCJIEAOBATEIBHOCTH  TOYKAMH  Ha
KOOPAMHATHOM IIOCKOCTH.



Pemate 3a7aun, CBSI3aHHBIE C YUCJIOBBIMH TOCIEI0BATEIILHOCTIMU,
B TOM 4YHCII€ 3aJlayd U3 peallbHOM KU3HU (C HCIOIb30BaAHUEM
KaJIBKYJISITOPa, IUPPOBBIX TEXHOIOTHI).



TEMATHUYECKOE IIVNTAHUPOBAHUE

7 KIIACC
No HauMeHnoBanue KoandecTBo 4acoB
JIeKTpOHHbIe (HH(pOBHIE)
n/ pa3iesioB u TeM KonTpoabHbie IIpakTHyeckne
Bcero o0pa3oBaTe/IbHbIE pecypcChl
n NMPOorpamMmbl padoThI padoThI
Hucna u
1 BBIYHCIICHMUSL. 5s Bbu6moreka IIOK
ParmonanesHbie https://m.edsoo.ru/7f415b90
qucia
) Anrebpanueckue 57 bubnuoreka [IOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 bubmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopnunarts! u 4 bu6moreka [IOK
rpapuku. OyHKIuu https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME 1 6 bubnuoreka [IOK
00o0mmenue https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB I1O 102 0
I[TPOT'PAMME




8 KIIACC

Ne | HammenoBanme KosmvecTBo yacoB
JIeKTpOHHbIe (HH(pPOBHIE)
n/ pa3fiesioB U TeM KonTpoabHbie IIpakTHyeckne
Bcero o0pa3oBaTe/IbHbIE pecypchl
I nporpamMmabl padoThI padoThI
Uucna u
1 BBIUHMCIICHUS. 15 bubmorexa HOK
https://m.edsoo.ru/7f417af8
KBanparHeie kopHU
Uucna u
) BBIYHCIICHMUSL. ; Bbu6moreka IIOK
Crenens ¢ LeabIM https://m.edsoo.ru/7f417af8
[I0Ka3aTesIeM
Anrebpanyeckue
3 BBIPAKEHUS. 5 { bubnuoreka [IOK
KBanparHslii https://m.edsoo.ru/7f417af8
TPEXWIECH
Anrebpanyeckue
4 BBIPAKEHUS. {5 { bubnuoreka [IOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
apoOb
VYpaBHeHU U
5 HEPAaBEHCTBA. {5 { bubnuoreka [IOK
KBanparHeie https://m.edsoo.ru/7f417af8
ypaBHEHUs
6 VYpaBHeHus u 13 bubmoreka [IOK

HEPAaBEHCTBA.

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




CucreMnl
YPpaBHEHUH
. YpaBHeHHS 1 bubanoreka [IOK
HepaBeHceTBa. 12 https://m.edsoo.ru/7f417af8
HepasencrBa
(6)) .
2 OyHKuHH bubnuoreka [IOK
CHOBHBIC 5 https://m.edsoo.ru/7f417af8
IOHSITHS
OyHKIUU.
9 q Bbu6moreka [JOK
HCIOBRIC 9 https://m.edsoo.ru/7f417af8
byHKIUN
10 [ToBTOpEHME 1 bubnuoreka [IOK
00001enne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB IIO 102

I[TPOT'PAMME




9 KITIACC

Ne | HaumMmeHoBaHme KosmuecTBo yacoB
JIeKTpOHHbIe (HH(pOBHIE)
n/ | pasjenoB H TeM KonTpoabHnbie IIpakTHyeckne
Bcero o0pa3oBaTe/IbHbIE pecypchl
1| NnporpamMmMbl padoThI padoThI

1 Uucna ¥ BRIUUCICHUS. 5 Bbu6moreka IIOK
JleficTBUTENBHBIC YnCIa https://m.edsoo.ru/7f419d08
VYpaBHeHU U

) HEPAaBEHCTBA. 14 . bubnuoreka [IOK
VYpaBHEHHUs C OHOU https://m.edsoo.ru/7f419d08
MEPEMEHHOM

3 YpaBHeHit i C ! bubanoreka [IOK
HepaBeHCTvBa' HCTEMET 14 https://m.edsoo.ru/7f419d08
ypaBHEHU I
V]

4 PABHEHI 1 ! ! bubnuoreka [IOK
HEpanereTna. 6 https://m.edsoo.ru/7f419d08
HepasencrBa

Bbub6moreka IIOK

> Oymxunn 16 ! https://m.edsoo.ru/7f419d08

6 YucnoBele s { Bbu6moreka IIOK
MOCJIEA0BATEILHOCTH https://m.edsoo.ru/7f419d08
I1

. 60 BGTOPGHHe’ . . Bubnnoreka IJOK
OVODIHCHHE, . 8 https://m.edsoo.ru/7f419d08
CUCTEMaTHU3alMsI 3HAHUI

OBUIEE KOJIMYECTBO 100 6 0
YACOB IIO ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KosmuecTBo yacoB JJIEKTPOHHbIE
°
Hara nugposeie
n/ Tema ypoka KonTpoibHble IIpakTHYeckue
Bcero U3yYeHH s o0pa3oBaTeJIbHbIE
n padoThI padoThI
pecypcsl
[TonsTue

palluOHAJIBHOI'O YHCJia

Apudmernueckue
JEUCTBUA C
panroHaIbHBIMU
qHUCIaMU

Apudmernueckue
JEUCTBUA C
panroHaIbHBIMU
qHUCIaMU

Apudmernueckue
JEUCTBUA C
panroHaILHBIMU
qHUCIaMU

Apudmernueckue
JEUCTBUA C
panroHaILHBIMU
qHUCIaMU

Apudpmernueckue




JIEUCTBUS C

panroHaIbHBIMU
qHUCIaMU
CpaBHeHue,
7 yIOPsAI0YUBAHUE
panMoHaIBHBIX YHCEI
CpaBHeHue,
8 yIOPSA0UMBAHNE
panMoHaIbHBIX YHCEI
CpaBHeHue,
9 yIOPSA0YUBAHNE
panMoHaIbHBIX YHCEI
Bbu6moreka IIOK
Crenens ¢ HaTypaJlbHBIM
10 https://m.edsoo.ru/7f4211
noKaszaresneM
de
Bbu6moreka IIOK
Crenens ¢ HaTypaJlbHBIM
11 https://m.edsoo.ru/7f4213
roKasaresneM
82
Bbu6moreka IIOK
Crenens ¢ HaTypaJlbHBIM
12 https://m.edsoo.ru/7f4215
roKasaresneM
4e
Bbu6moreka IIOK
Crenens ¢ HaTypaJlbHbIM
13 https://m.edsoo.ru/7f4218
roKa3zaresneM
be
14 Crenens ¢ HaTypaJlbHBIM
noKaszaresneM
15 Pemenne 0CHOBHBIX




3a7a4 Ha ApoOH,
IIPOLICHTBI U3 peaIbHON
IIPaKTUKHU

16

Pemenue oCHOBHBIX
3aja4 Ha ApooH,
IIPOLICHTBI U3 peaIbHON
IIPaKTUKHU

17

Perienre 0 CHOBHBIX
3a/a4 Ha Ipoow,
IIPOLICHTBI U3 peaIbHON
MIPaKTUKH

18

Pemenue oCHOBHBIX
3a7a4 Ha ApoOH,
IIPOLICHTBI U3 peaIbHON
IIPaKTUKHU

19

[IpusHaku nenuMocTy,
pa3JIoKEHUs Ha
MHOKUTEITH
HATypAJIbHBIX YUCEII

20

[Ipu3Haku nenuMocTy,
pa3JioKEeHUs Ha
MHOKUTEIIH
HATYyPAJIbHBIX YHCEI

21

PeanpHBIE 3aBUCHUMOCTH.
[Ipsimast u oOparHas
MPONOPLUOHATIBHOCTH




22

PeanpHBIE 3aBUCHUMOCTH.
[Ipsimast u oOparHas
MPONOPLMOHATILHOCTH

23

PeanpHBIE 3aBUCHUMOCTH.
[Ipsimast u oOparHas
MPONOPLUOHATIBHOCTH

24

PeanpHBIE 3aBUCHUMOCTH.
[Ipsimast u oOparHas
MPONOPLUOHATIBHOCTH

25

KonrponbHas pabora no
TeMme "PanmoHanbHbIE
gucna"

26

bykBeHHBIEC BBIpAXKECHUS

Bbu6moreka [IOK
https://m.edsoo.ru/7f41fe
ec

27

DopMyibl

28

DopMyibl

29

IIepemeHHBbIE.
JlonmycTuMble 3HaUCHUS
IIEPEMEHHBIX

30

ITpeobpazoBanue
OyKBEHHBIX BBIPaKECHHIH,
PacKpBITHE CKOOOK U
MIPUBEJIEHUE TTOI0OHBIX
cllaraeMbIxX

Bbu6moreka IIOK
https://m.edsoo.ru/7f41fa
fa

31

ITpeobpazoBanue

Bbu6moreka IIOK




OyKBEHHBIX BBIPKCHHIH,
PacKpBITHE CKOOOK U
MIPUBEICHUE TIOJJOOHBIX
cllaraeMbIX

https://m.edsoo.ru/7f411d
70

ITpeobpazoBanue
OyKBEHHBIX BBIPKCHHIH,

32 packpeITHE CKOOOK U
MPUBEICHUE TTOA0OHBIX
cllaraeMbIX
[TpeobpazoBanue
OyKBEHHBIX BBIPKCHHIH,
33 PacKpBITHE CKOOOK U
MPUBEICHUE TTOA0OHBIX
cllaraeMbIX
CBOICTBA CTCIICHU C Bbu6moreka IIOK
34 HATypAJIbHBIM https://m.edsoo.ru/7f4213
moKazaresaeM 82
CBOICTBA CTCIICHU C Bbu6moreka IIOK
35 HaTypaJbHBIM https://m.edsoo.ru/7f4215
oKazaresaeM 4e
CBOICTBA CTCIICHU C Bbu6moreka IIOK
36 HATypAJIbHBIM https://m.edsoo.ru/7f4218
HoKaszarejiem be
Bbu6moreka [IOK
37 MHoOrouneHbl https://m.edsoo.ru/7f4227

6e




Bbu6moreka IIOK

38 MHorousIeHbI https://m.edsoo.ru/7f4229
30
Cnoxxenue, BBIYUTAHUE, Bbu6moreka IIOK
39 YMHOKEHUE https://m.edsoo.ru/7f422a
MHOTOUYJIEHOB 2
CnoxxeHue, BBIYUTAHUE, Bbu6moreka [JOK
40 YMHOXKEHUE https://m.edsoo.ru/7f422¢
MHOTOYJICHOB c8
CnoxxeHue, BBIYUTAHUE, bu6moreka IIOK
41 YMHOXKEHUE https://m.edsoo.ru/7f422f
MHOTO4YJICHOB ca
Cnoxxenue, BBIYUTAHUE, bu6moreka IIOK
42 YMHOXKEHUE https://m.edsoo.ru/7f4231
MHOTOYJICHOB 82
DopmyIbl bubnuoreka [IOK
43 COKpAILIEHHOTO https://m.edsoo.ru/7f4243
YMHOKCHHUSI 2a
DopmyIbl bubnuoreka [IOK
44 COKpAIIEHHOTO https://m.edsoo.ru/7f4246
YMHOKCHHUSI 4a
DopmyIbl bubnuoreka [IOK
45 COKpAILIEHHOTO https://m.edsoo.ru/7f424c
YMHOKCHHUSI 12
46 DopmyIbl bubnuoreka [OK

COKpAILIEHHOTO

https://m.edsoo.ru/7f424f




YMHOXEHUS a2
DopmyIbl bubnuoreka [IOK
47 COKpAILIEHHOTO https://m.edsoo.ru/7f4251
YMHOXEHUS do
Pasnoxenue Bbu6moreka [IOK
48 MHOTOYJICHOB Ha https://m.edsoo.ru/7f4233
MHOKHUTENIN 12
Pasnoxenue Bbu6moreka IIOK
49 MHOT'OYJICHOB Ha https://m.edsoo.ru/7f4237
MHOHTEH fe
Pasnoxenue Bbu6moreka IIOK
50 MHOTOYJICHOB Ha https://m.edsoo.ru/7f4239
MHOHTEH de
PaznoxeHue
51 MHOT'OYJICHOB Ha
MHOKUTEIIH
KonrponbHas pabora no
52 Teme "Anrebpanueckue
BbIpakeHUs"
VYpaBHeHuUE, TpaBUIIa
npeoOpa3oBaHus
53 YpaBHEHUS,
PaBHOCHIBHOCTh
YPaBHEHUI
54 JIuneliHO€ ypaBHEHUE C

OJIHOM IIEPEMEHHOM,




pELIECHUE JTUHEHHBIX
YPaBHEHUI

JIuneliHO€ ypaBHEHUE C
OJIHOM IIEPEMEHHOM,

Bbub6moreka IIOK

55 N https://m.edsoo.ru/7f4204
peleHne TMHEHHBIX 2
YPaBHEHUI T
JIuneliHO€ ypaBHEHUE C

56 OJIHOM IIEPEMEHHOM,
pELIECHHUE JTUHEHHBIX
YPaBHEHUI
Pemenue 3anau ¢ bubmorexa HOK

57 . ) https:/m.edsoo.ru/7f4206
MIOMOIIBIO YPAaBHEHUH de
Pemenue 3anau ¢ bubmorexa HOK

58 . . https:/m.edsoo.ru/74208
MIOMOIIBIO YPAaBHEHUH 06
Pemenue 3anau ¢ bubmorera HOK

59 . ) https://m.edsoo.ru/7f4209
MIOMOIIBIO YPAaBHEHUH 20
Pemenue 3anau ¢ bubmorexa HOK

60 8 . https://m.edsoo.ru/7f420e
MIOMOIIBIO YPAaBHEHUH 6o
JIuneitHoe ypaBHEHUE C bubnuoreka [IOK

61 IBYMsI IEPEMEHHBIMHU U https://m.edsoo.ru/7f427¢
ero rpadux 32

6 JIuneitHoe ypaBHEHUE C bubnuoreka [OK

ABYMS ICPEMCHHLBIMU U

https://m.edsoo.ru/7f427¢




ero rpadux

8a

Cucrema aByx

Bbu6moreka [IOK

63 JIMHEUHBIX YpaBHEHUH C https://m.edsoo.ru/7f4283
JIBYMsI IEPEMEHHBIMU 6¢c
Cucrema aByx
64 JIMHEWHBIX YPAaBHEHUN C
JBYMs IEPEMEHHBIMU
Cucrema aByx
65 JIMHEWHBIX YPAaBHEHUN C
JBYMs IEPEMEHHBIMU
Cucrema aByx
66 JIMHEWHBIX YPaBHEHUN C
JByMs IEPEMEHHBIMU
Bbub6moreka IIOK
Pemienue cucrem
67 . https://m.edsoo.ru/7f4284
ypaBHEHU I
de
Bbu6moreka [IOK
Pemienue cucrem
68 . https://m.edsoo.ru/7f4286
ypaBHEHU I
Sa
Bbu6moreka [IOK
Pemienue cucrem
69 . https://m.edsoo.ru/7f4287
ypaBHEHU I
do
70 Pentenue cucrem
YPaBHEHUI
Pemrenue cucrem
71

YPaBHEHUI




Konrponbhas pabora no

Bbu6moreka IIOK

72 teme "JIuHeliHbie https://m.edsoo.ru/7f4210
ypaBHeHus" 44
Bbu6moreka IIOK
Koopaunara Touku Ha
73 . https://m.edsoo.ru/7f41de
npSMOii
76
Bbub6moreka IIOK
74 Yucnossie MIPOMEKYTKU https://m.edsoo.ru/7f41df
2
75 Yucnossie MPOMEKYTKU
Paccrosinue mexny
76 JBYMS TOUKaMH
KOOPAUHATHOU MPSAMOM
Paccrosinue mexny
77 JBYMsI TOUKaMHU
KOOPAUHATHOU MPSAMOM
IIpsimoyronpHas cucrema bubnuoreka [IOK
78 KOOpAMHAT HA https://m.edsoo.ru/7f41el
IUTOCKOCTH 6e
IIpsimoyronpHas cucrema bubnuoreka [IOK
79 KOOpAMHAT HA https://m.edsoo.ru/7f41e4
IUTOCKOCTH 2a
b K
[Tpumeps! rpadukos, ubmmorexa [0
80 https://m.edsoo.ru/7f41e8
3aJJaHHBIX (POPMYITaMHU 28
81 [Tpumeps! rpadukos, bubnuoreka [IOK




3aJJaHHBIX (POPMYITaMHU

https://m.edsoo.ru/7f41ed
80

[Tpumeps! rpadukos,

82
3aJJaHHBIX (POPMYIaMHU
Urenue rpadukoB bubmorexa [IOK
83 CATLHLIX SABHCHMOCTCH https://m.edsoo.ru/7f41ea
P 24
’4 UYrenue rpadukoB
peanbHbIX 3aBUCUMOCTEN
bu6moreka IIOK
85 [Tonsitne GpyHKIMU https://m.edsoo.ru/7f41ef
06
86 I'paduk pyHKITNIH
Bbu6moreka IIOK
87 CaoiicTBa QyHKIMI https://m.edsoo.ru/7f4110
78
Bbu6moreka IIOK
88 CaoiicTBa QyHKIMI https://m.edsoo.ru/7f41f1
fe
Bbu6moreka [IOK
89 Jlunelinas GpyHKUMA https://m.edsoo.ru/7f4272
82
Bbu6moreka [IOK
90 Jlunelinas GpyHKIMA https://m.edsoo.ru/7f4274
12
01 [Toctpoenue rpaduka bubnuoreka [IOK

JTUHEWHOU (PyHKIUU

https://m.edsoo.ru/7f426d




[Toctpoenue rpaduxa

92 o .
JTUHEWHOU (HPyHKIUU
93 I'paduk dpynkmm y =[x|
94 I'paduk dpynkmm y =[x|
KonrponbHas pabora no
teMe "Koopaunats! u bubnuoreka [IOK
95 rpaduxu. Oynkuun" / https://m.edsoo.ru/7f41£5
Bcepoccuiickas Oa
MpoBepoyHas pabora
HTorosast KOHTpOJIbHAS bubnuoreka [IOK
96 pabota / Bcepoccuiickas https://m.edsoo.ru/7f429¢
npoBepoyHas pabora 6¢
[ToBTOpEHHE OCHOBHBIX
MOHATUH U METOJ0B
97
Kypca 7 Kiacca,
o0o01eHue 3HaHu |
[ToBTOpEHKE OCHOBHBIX
N bubanoreka [IOK
MOHATUI U METOJIOB
98 https://m.edsoo.ru/7f429f
Kypca 7 Kiacca, 1
o0o01enue 3HaHu | =
[ToBTOpEHKE OCHOBHBIX
N bubaunoreka [IOK
MOHATUI U METOJIOB
99 https://m.edsoo.ru/7f42a0
Kypca 7 Kiacca, <0
o0o01enue 3HaHu | =
100 | IloBTOpEeHMHE OCHOBHBIX




HOHATUH U METOZIOB
Kypca 7 Kiacca,
000011IeHNEe 3HAHNHI

[ToBTOpEHKE OCHOBHBIX
HOHATUH U METOZIOB

Bbu6moreka IIOK

101 1 https://m.edsoo.ru/7f42a2
Kypca 7 Kiacca, -
000011IcHIE 3HAHUIT —
[ToBTOpEHKE OCHOBHBIX

N bubaunoreka [IOK

MOHATUH U METOJIOB

102 1 https://m.edsoo.ru/7f42a9
Kypca 7 Kiacca, 00
000011IcHIE 3HAHUIT —

OBUIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




8 KIIACC

N KosmuecTBo yacoB JJIEKTPOHHbIE
°
Hara nugposeie
n/ | Tema ypoka KouTtpoibHbie IpakTHueckne
Bcero U3yyeHust o0pa3oBaTeibHbIE
n padoThI padoThI
pecypchl
. bubaunoreka [IOK
KBanparHblil KOpeHb
1 1 https://m.edsoo.ru/7f42d4
U3 YuClia
52
[Tousitue 06 bu6moreka IIOK
2 HppalrOHAIBHOM 1 https://m.edsoo.ru/7f42ea
qUCJIIe aa
JlecaTu4HEIE
3 IpUOTVKEHUS .
UppalMOHATBLHBIX
qrcen
JlecaTu4HEIE
4 IpUOTVKEHUS .
UppalMOHATBLHBIX
qrcen
5 JlelicCTBUTENbHBIC .
qrcna
CpaBHeHue
6 JIEMCTBUTEIIBHBIX 1
qrcen
7 CpaBHenue 1




JIEUCTBUTEIILHBIX

COZCPIKAIINX

qrcen
2 Apudmernueckuii
KBaJIpaTHBIN KOPEHb
9 VYpaBHeHue BUA X* =
a
CsolicTBa Bbu6moreka IIOK
10 apu(METHYECKUX https://m.edsoo.ru/7f42d8
KBAJIPATHBIX KOPHEH 62
CsolicTBa Bbu6moreka IIOK
11 apu(METHYECKUX https://m.edsoo.ru/7f42d8
KBAJIPATHBIX KOPHEH 62
ITpeobpazoBanue
YHCIIOBBIX Bbu6moreka IIOK
12 BBIPAXKCHUIA, https://m.edsoo.ru/7f42dd
COZIEpIKAIIHX 26
KBaJ[paTHbIE KOPHU
ITpeobpazoBanue
YHCIIOBBIX Bbu6moreka IIOK
13 BBIPAXKCHUI, https://m.edsoo.ru/7f42de
COZIEPIKAIIIX d4
KBaJ[paTHbIE KOPHU
ITpeobpazoBanue
qI/II)CJIOIi)HX bubanoreka [IOK
14 . https://m.edsoo.ru/7{42¢0
BbIpaKEHUH,

be




KBaJ[paTHbIE KOPHU

ITpeobpazoBanue
YHCIIOBBIX Bbu6moreka IIOK
15 BBIPAXKCHUIA, https://m.edsoo.ru/7f42¢2
coAepKaImx 62
KBaJIpaTHbIC KOPHU
Bbu6moreka IIOK
CremneHs ¢ 1eNbIM
16 https://m.edsoo.ru/7f4354
IoKasarejieM
ad
CranpgapTHast 3aKcCh
yucna. Pazmepsl
00BEKTOB
OKPYKaIOIIEro MUpa
(OT EMEHTapHBIX bubnuoreka [IOK
17 YacTuIl J0 https://m.edsoo.ru/7f4360
KOCMHYECKHX 98
00BEKTOB),
JUTUTEIILHOCTh
MIPOLIECCOB B
OKpYKaloIeM MUpe
. bubanoreka [IOK
CBoiicTBa CTENEHU ¢
18 https://m.edsoo.ru/7f4356
LIEJIBIM MOKa3aTelIeM 43
. bubanoreka [IOK
CBoiicTBa CTENEHU ¢
19 https://m.edsoo.ru/7f4356
LIEJIBIM ITOKa3aTelIeM 43
20 CBoiicTBa CTENEHU C bubanoreka [IOK




O CJIbIM ITOKA3aTCIIEM

https://m.edsoo.ru/7f4356
48

CBoiicTBa CTENEHH C

Bbu6moreka IIOK

21 https://m.edsoo.ru/7f4359
LEJIBIM MOKa3aTeaeM 9
. bubaunoreka [IOK
CBOICTBA CTEIEHHU C
22 https://m.edsoo.ru/7f435¢
LEJIBIM MOKa3aTeaeM
d6
KBagparusiit
23 P
TpEXUIIEH
KBagparusiit
24 P
TpEXUIIEH
Paznoxxenue
bu6moreka IIOK
KBaIpaTHOTO
25 i https://m.edsoo.ru/7f42fd
TpEXUICHa Ha 18
MHOXXUTEIU T
Paznoxxenue
Bbu6moreka IIOK
KBaIpaTHOTO
26 .. https://m.edsoo.ru/7f421d
TpEXUICHa Ha 18
MHOXXUTEIU T
Konrponbhas pabora
10 TEMaM
\ Bbu6moreka IIOK
KBagpaTtHbie kopHHU.
27 https://m.edsoo.ru/7f42ec
Cremenu. 20
KBanparhsiit _
TpexuieH"
28 Anrebpanyeckas bubmoreka [IOK




npo0b

https://m.edsoo.ru/7f4303

82

JlomycTtumele
3HAYCHUS
MIEPEMEHHBIX,
29 P
BXOJISIIUX B
anredbpandecKue
BBIPKEHUS
JlomycTtumele
3HAYCHUS
MEPEMEHHBIX,
30 P
BXOJISIIUX B
anredbpandecKue
BBIPKEHUS
OcHOBHOE CBOMCTBO Bbu6moreka IIOK
31 anredpandecKoi https://m.edsoo.ru/7f4308
apoou cb
Bbu6moreka IIOK
32 Coxkpatenue apobeit https://m.edsoo.ru/7f430a
8a
bu6moreka IIOK
33 Coxkpamenue apobeit https://m.edsoo.ru/7f430f
44
Bbu6moreka IIOK
34 Coxkpatenue apobeit https://m.edsoo.ru/7f430f
44
35 Cnoxenue, bubanoreka [IOK




BBIUYUTAHHUC,
YMHOXCHHUC U OCIICHUC

https://m.edsoo.ru/7f4312
8¢

anreOpandecKux
npo0eii
Cnoxenue,
BBIYUTAHUE, Bbu6moreka IIOK
36 YMHOEHUE U JIETICHUE https://m.edsoo.ru/7f4315
anreOpanyecKux c0
npo0eii
Cnoxenue,
BBIYUTAHUE, bu6moreka IIOK
37 YMHOEHUE U JIETICHUE https://m.edsoo.ru/7f4318
anreOpanyecKux c2
npo0eii
Cnoxenue,
BBIYUTAHUE, bub6moreka IIOK
38 YMHOKEHHUE U JICJICHHUE https://m.edsoo.ru/7f431a
anreOpanyecKux 20
npo0eii
ITpeobpazoBanue
BBIPaXCHHUIA, bub6moreka IIOK
39 CoJIeprKaIINX https://m.edsoo.ru/7f4325
anreOpanyecKue 9¢
napoou
ITpeobpazoBanue bubnuoreka [OK
40 BBIPAKCHUIA, https://m.edsoo.ru/7f4327

COZCPIKAIINX

36




anreOpanveckue

apoou
ITpeobpazoBanue
BBIPaKCHHUIA, Bbu6moreka IIOK
41 coJiepaKallux https://m.edsoo.ru/7f4327
anreOpanyecKue 36
npoou
KonrponbsHas pabora
o TeI;Ie P bubanoreka [IOK
42 https://m.edsoo.ru/7f431d
"AnreOpanyeckas 16
IpooOs" T
KBagparioe bubaunoreka [IOK
43 AP https://m.edsoo.ru/7f42¢ee
ypaBHEHUE
la
Henonnoe kBagpatHOE bubmorexa [IOK
44 P https://m.edsoo.ru/7f42ee
ypaBHEHUE
la
Henonnoe kBagpatHOE buGmorexa [OK
45 P https://m.edsoo.ru/7f42ee
ypaBHEHUE
la
dopmyna KopHER bubnuoreka [IOK
46 KBaJpaTHOTO https://m.edsoo.ru/7f42f1
YpaBHEHHUS 58
dopmyna KopHER bubnuoreka [IOK
47 KBaJpaTHOTO https://m.edsoo.ru/7f42{3f
ypaBHCHUSI 6
48 dopMmyna KopHen bubmoreka [IOK




KBAaJIpaTHOTO
ypaBHEHUs

https://m.edsoo.ru/7f42f5a
4

Bbu6moreka [IOK

49 Teopema Buera https://m.edsoo.ru/7f42fef
0
Bbu6moreka IIOK
50 Teopema Buera https://m.edsoo.ru/7f4300
76
Pemenue ypaBHeHui, bubnuoreka [IOK
51 CBOJALIUXCSA K https://m.edsoo.ru/7f43c5
KBaJpaTHbIM 42
Pemenue ypaBHeHui, bubnuoreka [OK
52 CBOJALIUXCSA K https://m.edsoo.ru/7f43c3
KBaJPaTHBIM do
[Tpocreiimue qpodHO- bubnuoreka [IOK
53 palrOHAIbHBIE https://m.edsoo.ru/7f4328
YpaBHEHHUS c6
[Tpocreiimue qpodHO- bubnuoreka [IOK
54 palMOHAJIbHBIE https://m.edsoo.ru/7f432b
YpaBHEHHUS 6e
Pemienne TekcTOBBIX
3184 ¢ TIOMOLLLIO bubanoreka [IOK
55 A B https://m.edsoo.ru/7{42{7
KBaJ[PaTHBIX 5e
YPaBHEHUI o
Pemienne TekcToBBIX bubmorexa [IOK
56 https://m.edsoo.ru/7f42{8f

3aga4 ¢ IOMOIIBIO

6




KBAaJIpaTHBIX
YPpaBHEHUH

57

Konrponbhas pabora
o reMe "KBazaparHbie
ypaBHeHus"

Bbu6moreka IIOK
https://m.edsoo.ru/7f4301

2

58

JIuneliHO€ ypaBHEHHE
C ABYMs
[IEPEMEHHBIMU, €T0
rpaduK, IpUMepsbI
pelieHus: ypaBHEHUH B
LENIBIX YUCIIaxX

59

JIuneliHO€ ypaBHEHHUE
C ABYMs
[IEPEMEHHBIMU, €TO0
rpaduK, IpUMepsbI
pelIeHus] ypaBHEHU B
LENBIX YUCIIaxX

60

JIuneliHO€ ypaBHEHHUE
C ABYMs
[IEPEMEHHBIMU, €T0
rpaduK, IpUMephI
pelieHus] ypaBHEHU B
LENIBIX YUCIIax

61

Pemenue cucreM aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs
[IEPEMEHHBIMU




62

Pemenue cucreM aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs
[IEPEMEHHBIMU

63

Pemenue cucreM aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs
[IEPEMEHHBIMU

64

IIpumepsl penienus
CUCTEM HEJIMHEHHBIX
YPaBHEHUH C ABYMS
[IEPEMEHHBIMU

65

[Ipumepsl perienus
CUCTEM HEJIMHEHHBIX
YPaBHEHUH C ABYMS
[IEPEMEHHBIMU

66

I'papuueckas
HHTEPIIpETALUS
YPaBHEHUS C ABYMsI
IIEPEMEHHBIMU U
CUCTEM JIMHEHWHBIX
YPaBHEHUH C ABYMS
IIEpEMEHHBIMU

Bbu6moreka IIOK
https://m.edsoo.ru/7f43d6
dé

67

I'papuueckas
MHTEpIpeTaIHs
YpPaBHEHHUS C IByMS
NEPEMEHHBIMH U

Bbu6moreka IIOK
https://m.edsoo.ru/7f43d6
dé




CHCTEM JIMHEHHBIX
YPaBHEHUH C ABYMS
MEpPEMEHHBIMU

68

Pemenue TeKCTOBBIX
3a/a4 ¢ HOMOIIIBIO
CUCTEM ypaBHEHUI

69

Pemenue TeKCTOBBIX
3a/a4 ¢ HOMOIIIBIO
CUCTEM ypaBHEHUI

70

Pemenue TeKCTOBBIX
3aa4 ¢ HOMOIIIBIO
CUCTEM ypaBHEHUI

71

YucnoBble
HEPABEHCTBA U UX
CBOUCTBA

72

YucnoBble
HEPABEHCTBA U UX
CBOUCTBA

73

HepasenctBo ¢ ogHOM

[IEPEMEHHON

74

JIuHeitnbie
HEPABEHCTBA C OJJHOM
MIEPEMEHHOM U UX
pelenne

Bbu6moreka IIOK
https://m.edsoo.ru/7f42c6
92

75

JIuHeitnbie
HEPABEHCTBA C OJJHOM

Bbu6moreka IIOK
https://m.edsoo.ru/7f42c8




MEPEMEHHOM U UX
peuieHue

JIunelinsle
HEPaBEHCTBA C OJHOU

76 .
NEepEeMEHHON U UX
pereHue
Cucrembl TUHEHHBIX
. bu6moreka IIOK
HEPaBEHCTB C OJJHOM
77 . https://m.edsoo.ru/7f42cb
NEepEeMEHHON U UX 28
pelieHue o
Cucrembl TUHEHHBIX
. Bbu6moreka IIOK
HEPaBEHCTB C OJJHOM
78 . https://m.edsoo.ru/7f42cd
NEepEeMEHHON U UX 2e
pelieHue o
Cucrembl TUHEHHBIX
79 HEPaBEHCTB C OJHOMU
MIEPEMEHHOM U UX
pereHue
N306pakeHue
pelIeHNs TUHEUHOTO bubnuoreka [IOK
80 HEPaBEHCTBA U UX https://m.edsoo.ru/7f42c9
CHCTEM Ha YHCIIOBOM e4
IpsAIMOM
N306pakeHue bubnuoreka [OK
81 peLIeHUs TUHENHOTO https://m.edsoo.ru/7f42c9

HCPAaBCHCTBA U UX

e4




CHCTEM Ha YHUCJIOBOU
IpsAMOM

Konrponbhas pabora

0 TeMaM

82 "
HepaseHncrsa.
Cucremsbl ypaBHeHUI"
bubanoreka [IOK
83 [TonsiTue GpyHKIMM https://m.edsoo.ru/7f433¢c
12

O6nactp onpeneneHus bubnuoreka [IOK
84 Y MHOYKECTBO https://m.edsoo.ru/7f433d

3HauUeHUH QyHKINU 84
85 CnocoOsl 3aganus

byHKIHN
86 I'paduk GpyHKITHH

CaoiicTBa GyHKIMH,
87 uX oToOpakeHHe Ha

rpaguke
28 UreHue u nocrpoeHue

rpaduKoB (QYHKITHI

[Tpumeps! rpadukos
29 GyHKIHH,

OTpaKaIOIINX

peasbHbIe TIPOLIECCHI
90 OyHKINH, Bbu6moreka IIOK

OITKMCBhIBAIOIIHNEC

https://m.edsoo.ru/7f434b




pSIMYI0 1 00paTHyIo be
MPOIMOPIIUOHANILHEIE
3aBUCHUMOCTH, UX
rpaduku
91 l'unepboia
Bbu6moreka IIOK
92 l'unepboia https://m.edsoo.ru/7f4343
€2
B Bbu6moreka IIOK
93 2) aQuK pyrKiH y = https://m.edsoo.ru/7f4345
72
OyHKIUU y =X2, y =
X%y =VX, y =[x; bubanoreka [IOK
94 rpaguueckoe https://m.edsoo.ru/7f434d
pelieHue ypaBHeHUI U 38
CUCTEM ypaBHEHUU
IToBTOpEeHue
OCHOBHEBIX IIOHATUN U
METO/I0OB KypcoB 7 1 8§ bubmoreka [IOK
95 KJIaCcCOB, 0000IIIeHIE https://m.edsoo.ru/7f4371
3HaHUH / aa
Bcepoccuiickas
MpoBepoyHas pabora
Hrorosas
KOHTpOJIbHAs paboTa / butmmorexa TIOK
96 https://m.edsoo.ru/7f434e

Bcepoccuiickas
MpoBepoyHas pabora

b4




IToBTOpEeHue
OCHOBHBIX ITIOHATHUH U

97 METOJIOB KypcoB 7 U 8
KJIaCcCOB, 0000IIIeHIE
3HaHUH
IToBTOpEeHue
OCHOBHBIX IIOHSITHH U Bbu6moreka IIOK
98 METOJIOB KypcoB 7 U 8 https://m.edsoo.ru/7f4373
KJIaCCOB, 000011IeHNE 6¢
3HaHUU
IToBTOpEeHue
OCHOBHBIX IIOHSITHH U Bbu6moreka IIOK
99 METO/I0B KypcoB 7 1 8 https://m.edsoo.ru/7f4375
KJIaCCOB, 000011IeHNE 10
3HaHUU
IToBTOpEeHue
OCHOBHBIX ITOHSITHH U bub6moreka IIOK
100 | meTonoB KypcoB 7 u 8 https://m.edsoo.ru/7f4376
KJIaCCOB, 0000ILeHNE b4
3HaHUU
IToBTOpEeHue
OCHOBHBIX ITOHSITHH U Bbu6moreka IIOK
101 METO/I0B KypcOB 7 1 8 https://m.edsoo.ru/7f436b
KJIacCOB, 000011IeHNE 88
3HaHUU
102 IToBTOpEHME bubnuoreka [IOK

OCHOBHBIX ITIOHATUH U

https://m.edsoo.ru/7f4378




METO/I0OB KypcoB 7 1 8§
KJIaccoB, 0000I1IeHIE
3HAHUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102




9 KITIACC

JJIEKTPOHHBIE
Hara nugposeie
No KoandecTBo 4acoB U3ydYeHHst o0pa3oBaTe/IbHbIE
n/ | Tema ypoka pecypcebl
n
KonTpoabHbie IpakTHyeckue
Bcero
padoThI padoThI
PanmonanbHbie yncia
AIOHANLHELC c’ . Bubnuorexa [JOK
UPPaALMOHAILHBIE YUCIT
PP ’ 1 https://m.edsoo.ru/7f437
KOHEYHBIE U OECKOHEUHBIE 258
JECSTHYHBIE IPOOU
MHO0keCTBO
JIENCTBUTEIIBLHBIX YHCEIT; Bbub6moreka IIOK
JIENCTBUTENBHEBIE YHCIIa 1 https://m.edsoo.ru/7f437
KaK OECKOHEUYHBIE 858
JEeCATUYHbIE TpooU
BzauMHO oHO3HAYHOE
COOTBETCTBUE MEXTY
Bbub6moreka IIOK
MHO>KECTBOM
o 1 https://m.edsoo.ru/7f437
NEeHCTBUTEILHBIX YUCEN U 259
MHOKECTBOM TOYEK
KOOPAUHATHOU MPSAMOM
CpaBHeHue bubnuoreka [IOK
e CTBUTEIIHLHBIX YKCEII, 1 https://m.edsoo.ru/7f437

apu(pMeTHYECKUEe

858




JIEUCTBUS C
JNENCTBUTEIbHBIMUA
YUCIIaMU

[TpubnmxEnHoe 3HaUCHUE

Bbu6moreka IIOK

5 BEJIMYMHBI, TOYHOCTh https://m.edsoo.ru/7f437
MPUOTIKEHUS 858
6 OxpyrieHue uucen
Bbubmoreka [IOK
7 OxpyryeHue uucen https://m.edsoo.ru/7f437
858
TTpHKuIKa 1 OleHKa bubnuoreka [IOK
8 . https://m.edsoo.ru/7f437
PE3YNBTAaTOB BHIYMCIICHUI
858
TTpHKuIKa 1 OleHKa bubnuoreka [IOK
9 . https://m.edsoo.ru/7f437
PE3YNBTAaTOB BBIYMCIIEHUI
858
JIuneitHoe ypaBHEHUeE. bubnuorex LIOK
10 Pewienue ypaBHenuit, https://m.edsoo.ru/7f43bf
CBOJISILIIUXCS K JIMHEHHBIM 66
JIuneliHO€ ypaBHEHUE.
11 Pemenue ypaBHeHui,
CBOJISILIIUXCS K JIMHEHHBIM
KBanparHoe ypaBHEHME.
Pemenue ypaBHeHui, bubmiorera OK
12 https://m.edsoo.ru/7f43c5

CBOJAIIUXCA K
KBaJApaTHBIM

42




KBangparHoe ypaBHEHME.
Pemenue ypaBHeHui,

Bbu6moreka IIOK

13 https://m.edsoo.ru/7f43c5
CBOJISIIIUXCS K 4
KBaJpPaTHbIM o
Bbub6moreka IIOK
bukBangparasie
14 https://m.edsoo.ru/7f43c3
ypaBHEHUS
do
Bbub6moreka IIOK
bukBanparasie
15 https://m.edsoo.ru/7f43c3
ypaBHEHUS
do
IIpumepsl penenus
YPaBHEHUH TPETbEN U
16 4ETBEPTOU CTEIICHEU
pasyiokeHreM Ha
MHOXHTEIH
IIpumeps! pemenus
YPaBHEHUH TPETbel U bubnuoreka [IOK
17 4ETBEPTOU CTEIIECHEU https://m.edsoo.ru/7f437
pa3noXeHUEM Ha 858
MHOXHTEIH
Pemenne npoGHO- bubmoreka [IOK
18 palMOHaIbHBIX https://m.edsoo.ru/7f43c9
YpaBHEHUI b6
Pemenne npoGHO- bubmoreka [IOK
19 palMOHaIbHBIX https://m.edsoo.ru/7f43c9
YpaBHEHUH b6

20

Peiienne TEKCTOBBIX




3aja4 anredpanyecKum
METOJIOM

Peltienne TEKCTOBBIX

21 3a/1a4 aredpandecKum
METOJIOM
Pemenne TeKCTOBBIX Bbu6moreka IIOK
22 3a/1a4 anrebpandecKum https://m.edsoo.ru/7f437
METOA0M 858
KonrponbHas pabora no
23 TeMe "YpaBHEHUS C OHON
nepeMeHHon"
VYpaBHEHME C ABYMSI bubnuoreka [IOK
24 IIEPEMEHHBIMU U €r0 https://m.edsoo.ru/7f43d
rpaduk 0b4
VYpaBHEHME € ABYMSI bubnuoreka [IOK
25 [IEPEMEHHBIMU U €T0 https://m.edsoo.ru/7f43d
rpaduk 0b4
Cucrema IByX JTUHEHHBIX
aBHeHH};I ZX - bubaunoreka [IOK
26 P 8 yM_, https://m.edsoo.ru/7f437
NEpPEMEHHBIMH U €€ 258
peuieHue -
CucremMa AByX JIMHEHHBIX
7 YPaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€
pelieHne
28 Cucrema ByX JTUHEHHBIX bubmoreka [IOK




YPaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€
pelieHue

https://m.edsoo.ru/7f437
858

Cucrema 1ByX JIMHEWHBIX
YPaBHEHUH C ABYMS

29 )
IIEPEMEHHBIMU U €€
pelieHne
Pemenue cucreM 1Byx
YPaBHEHUH, OJJHO U3 bubnuoreka [IOK
30 KOTOPBIX JIMHEMHOE, a https://m.edsoo.ru/7f43d
JIpyroe — BTOPOU 23a
CTEIIEHU
Pemenue cucreM aByx
YPaBHEHUH, OJJHO U3 bubnuoreka [IOK
31 KOTOPBIX JINHEHHOE, a https://m.edsoo.ru/7f43d
JIpyroe — BTOPOU 55a
CTEIIEHU
Pemenue cucreM aByx
YPaBHEHUH, OJJHO U3 bubnuoreka [IOK
32 KOTOPBIX JIMHEMHOE, a https://m.edsoo.ru/7f437
JPYroe — BTOPOi 858
CTEIIEHU
Pemenue cucreM aByx
YPaBHEHUH, OJJHO U3 bubnuoreka [IOK
33 KOTOPBIX JIUHENHOE, a https://m.edsoo.ru/7f437

JIpyroe — BTOPOU
CTCIICHHU

858




I'papuueckas
MHTEPIpETAIHsI CUCTEMBI

Bbu6moreka IIOK

34 . https://m.edsoo.ru/7f437
yYpaBHEHUH C ABYMsI 858
MePEeMEHHBIMU —
Pewienune TekcToBBIX

35 3aja4 anredpanyecKum
criocoboM
Pemenne TeKCTOBBIX Bbu6moreka IIOK

36 3a/1a4 aredpandecKum https://m.edsoo.ru/7f437
CII0COO0OM 858
Konrponbhas pabora no bubnuoreka [IOK

37 teme "Cucrembl https://m.edsoo.ru/7f437
ypaBHeHUI" 858

33 UYucnossle HEPaBEHCTBA U
HX CBOWCTBA
HucnoBble HEPABEHCTBA U bubmorexa [IOK

39 . P https://m.edsoo.ru/7f43ad
WX CBOMCTBA

Sa

JIuneiiHble HEpaBEHCTBA C bubnuoreka [IOK

40 OJIHOM IEpEeMEHHOU U UX https://m.edsoo.ru/7f43af
pelienue 08
JIuneiiHble HEpaBEHCTBA C bubnuoreka [IOK

41 OJIHOW MEPEMEHHOM U UX https://m.edsoo.ru/7f43af
pelienue 08

4 JIuneiiHble HEpaBEHCTBA C bubnuoreka [IOK

OJIHOW MEPEMEHHOM U UX

https://m.edsoo.ru/7f43af




pelieHue

CucreMbl JIMHEHHBIX
HEPABEHCTB C OJJTHOM

43 .
MEPEMEHHOMN U UX
pernieHue
CucreMbl THHCHHBIX
. bu6moreka IIOK
HEPaBEHCTB C OJIHOMU
44 . https://m.edsoo.ru/7f437
MEPEMEHHOMN U UX
858
pernieHue
CucreMbl THHCHHBIX
. Bbu6moreka IIOK
HEPaBEHCTB C OJIHOMU
45 . https://m.edsoo.ru/7f437
MEPEMEHHOMN U UX
858
pernieHue
Bbu6moreka IJOK
KBanparHbie HepaBeHCTBa
46 https://m.edsoo.ru/7f43b
U UX pelIeHue
098
Bbu6moreka IIOK
KBanparHbie HepaBeHCTBa
47 https://m.edsoo.ru/7f43b
U UX pelIeHue
2le
Bbu6moreka IIOK
KBanparHbie HepaBeHCTBa
48 https://m.edsoo.ru/7f43b
U UX pelIeHue
Sal
49 KBanparHbie HepaBeHCTBa
U UX pelIeHue
bu6moreka IIOK
KBanparHbie HepaBeHCTBa
50 https://m.edsoo.ru/7f437

U UX pelIeHue

858




I'papuueckas

MHTEPIIpETALUS bubnuoreka [IOK
51 HEPABEHCTB U CUCTEM https://m.edsoo.ru/7f43b
HEPABEHCTB C ABYMSI 098
NepeMEHHBIMU
I'papuueckas
MHTEpIpeTaIHs
52 HEPABEHCTB U CUCTEM
HEPaBEHCTB C ABYMs
NepeMEHHBIMU
Bbu6moreka IIOK
KonrponbHas pabora no
53 " " https://m.edsoo.ru/7f437
teme "HepaBeHcTBa
858
KBanparuunast pyHKIIUS Bubmorexa HOK
54 . o ’ https://m.edsoo.ru/7f439
e€ rpauk U CBOHCTBa
6c6
KBanparuunast pyHKIIUS Bubmorexa HOK
55 . o ’ https://m.edsoo.ru/7f439
e€ rpauk U CBOHCTBa
842
KBanparuanast pyHKIIUS bubmorexa LIOK
56 . o ’ https://m.edsoo.ru/7f439
e€ rpauk U CBOHCTBa
9b4
[Tapabomna, KOOpAMHATHI Bubmmotexa IJOK
57 BEPIIUHBI TapaldoIbl, OCh https://m.edsoo.ru/7f439¢
CUMMETPHHU NapadoIIb b4
58 [Tapaboina, KOOpAUHATEI bubnuoreka [IOK

BEPIIUHBI TapaldoIbl, 0Ch

https://m.edsoo.ru/7f43a0




CUMMETPHHU NapadoIIb

3a

[Tapabosna, KoOOpAUHATEI

Bbu6moreka IIOK

59 BEPIIUHBI TapaldoIbl, OCh https://m.edsoo.ru/7f43al
CUMMETPHHU NapadoIIb ac
[Tapabosna, KoOOpAUHATEI bubnuoreka [IOK

60 BEPIIUHBI TapaldoIbl, OCh https://m.edsoo.ru/7f43a3
CHUMMETpPUH 1apaboIibl le
[Tapaboina, KoOOpAUHATEI bubnuoreka [IOK

61 BEPIIUHBI TapaldoIbl, OCh https://m.edsoo.ru/7f43a5
CHUMMETPHUH 1apaboIIbl 26
[Tapaboina, KoOpAUHATEI

62 BEPIIUHBI TapaldoIbl, OCh
CUMMETPHHU NapadoIIb
I'paduku pyHKIMIA: y = bubnuoreka [IOK

63 kx, y =kx + b, y=k/x, https://m.edsoo.ru/7f437
y=x?, y=VX, y=|x| 858
I'paduku pyHKIMIA: y = bubnuoreka [IOK

64 kx, y =kx + b, y=k/x, https://m.edsoo.ru/7f437
y=x?, y=VX, y=|x| 858
I'paduku yHKIMIA: y =

65 kx, y =kx + b, y=k/x,
y=X’, y=VX, y=Ix|
I'paduku pyHKIMIA: y =

66 kx, y =kx + b, y=k/x,
y=X’, y=VX, y=Ix|

67 I'paduku pyHKIMIA: y =




kx, y =kx + b, y=k/x,
y=x>, y=VX, y=[X|

I'paduxu pynkuuii: y =

68 kx, y =kx + b, y=k/x,
y=X’, y=VX, y=Ix|
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81
9KCIIOHEHIUAIIBHBIN POCT
Bbu6moreka IIOK
82 CrnokHble TPOLIEHTBI https://m.edsoo.ru/7f43fe
Oe
Bbu6moreka IIOK
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMBI
7 KIIACC
Kon
nposepse IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTAaThl OCBOCHHS
MOro OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbI OCHOBHOIO 00111er0
pe3yiabra o0pa3oBaHust
Ta
1 Hucna v BBIUMCICHUS
11 BbimonHATe, coyeras yCTHbIE M IHUCbMEHHBIE TPHUEMBI,
' apupMeTHYECKHe eHCTBUS C PAllHOHAIBHBIMU YUCIIAMHU
Haxogute 3HaueHWs] YHCIOBBIX BBIPAKEHHH, MPUMEHSATH
12 pazHooOpa3Hble CHOCOOBI W TMPHUEMBI BBIYMCICHUS 3HAUYCHUUN
' IpOOHBIX  BBIPDAKEHUWH, coIepKammuxXx OOBIKHOBEHHBIE U
JeCATUYHbIE TpooU
[lepexoquts oOT oxHOW (OpMBI 3amMcH YUCEN K JIPYrou
13 (mpeoOpazoBbIBaTh JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OCCKOHEUHYIO
JECATHYHYIO IPOOb)
1.4 CpaBHUBaTh U YNOPSA0UYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OxpyIVIsTh UncIa
BBIMONHATE NPUKUAKY M OLCHKY pe3ylbTara BbIYUCICHHH,
1.6 OLCHKY 3HAQUYEHHI YMCJIOBBIX BBIPAXKEHUN. BBINOIHATH NEHCTBUS
CO CTETEHSIMH C HaTypaJbHBIMU NIOKa3aTeIIIMU
17 [TpuMeHsATh MPU3HAKH ACTMMOCTH, Pa3JIOKEHHE HAa MHOXKHUTEIH
' HATypaIbHBIX YHCEI
Pemath MpakTUKO-OPUEHTUPOBAHHBIC 3aJadM, CBS3aHHBIE C
OTHOUICHHEM  BEJIMYUH, MPONOPUUOHAIBHOCTHIO  BEJIMYHH,
1.8 MPOIIEHTAMH, WHTEPIPETUPOBATh PE3YNbTAaThl PELUICHUS 3a7ad C
y4€ToM OTrpaHUYCHUH, CBSI3aHHBIX co CBOMCTBaMH
paccMaTpuBaeMbIX 0ObEKTOB
2 Anrebpanyeckue BhIPOKCHHS
2.1 Vcnonp30BaTh anreOpanyecKyl0 TEPMHHOJIOTUIO M CHUMBOJIHKY,




IPUMEHSTH €€ B MpoLiecce 0CBOCHMS y4eOHOTO Marepuaa

2.2

Haxogute 3HadeHusi OyKBEHHBIX BBIPRKEHUH NpU 3aJaHHBIX

SHAYCHUAX NMCPCMCHHBIX

2.3

BeimonuaTe npeoOpa3oBaHMs LEJIOTO BBIPAXKEHUSI B MHOTOYJICH

MPUBEJCHNUEM MOJ0OHBIX CIaraeMbIX, PACKPHITHEM CKOOOK

2.4

BbINONHATE  yMHOXEHHE  OIHOWIEHA HAa MHOIOWIEH U
MHOTOYJICHa Ha MHOTOWIEH, MPHUMEHATh (HOpMyJbl KBajapara

CYMMBI U KBaJ[paTa pa3HOCTH

2.5

OCylIecTBIATh PA3JIOKEHHE MHOTOWICHOB HAa MHOXHTETH C
IIOMOIILIO BBIHECEHHMS 3a CKOOKH OOIIEro MHOXKHTEIS,
TPYIIUPOBKU ClIAaraeMbIX, MPUMEHEHUS (opMyn COKpariéHHOTO
YMHOKCHUS

2.6

IIpumensaTs 1npeoOpa3oBaHUs MHOTOWIEHOB JJIs  PELICHUS
pa3IMYHBIX 3a7a4 W3 MAaTeMaTUKH, CMEXHBIX IIPEIMETOB, W3

peanbHOU IPaKTUKU

2.7

Hcnons3oBaTh  CBOMCTBA  CTENEHEH € HATypalbHBIMU

MOKa3aTeJsIMU ISl TPeoOpa30BaHMsl BRIPAKEHHM

YpaBHEHUs U HEPABEHCTBA

3.1

Pemare nuHEHBIE ypaBHEHUS C OAHOU NEPEMEHHOM, IPUMEHSS
IIpaBUJIa IIEpexo/ia OT UCXOJHOTO YPaBHEHMS K PaBHOCHIIBHOMY

emy. [IpoBepsTh, ABISETCS JIU YUCIO KOPHEM YPAaBHEHUS

3.2

[TpumensTh TpaduuecKkue METOAbl NPU PEIICHUH JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

3.3

[TonOupare mnpuUMEpbl Map YHUCEN, SBISIOUUXCS PpEIICHUEM

JIMHEWHOTO YPaBHEHMs C IBYMs IIEPEMEHHBIMU

3.4

CtpouTh B KOOPAMHATHON TIJIOCKOCTH TpauK JUHEHHOTO
YpaBHEHUs C [JBYMsI TIEPEMEHHBIMM; TIOJB3YSCh TpPapHUKOM,

IIPUBOAUTH IIPUMEPBI PELICHUSI YPABHECHUS

3.5

Pemare cucreMbl JBYX JIMHEHHBIX YPAaBHEHUW C JABYMS

NIEPEMEHHBIMH, B TOM YHUCIIE TpaduiIecKu

3.6

CocraBnaTh M pellaTh JIMHEHHOE YPAaBHEHHE WIH CHCTEMY
JIMHEWHBIX YPABHEHUN 110 YCIOBHIO 33/1a4U, UHTEPIPETUPOBATh B

COOTBETCTBUM C KOHTEKCTOM 3314yl IIOJIy4E€HHBIN PE3yJIbTar

Koopaunars! u rpadpuku. OyHkunun

4.1

N306paxarsb Ha KOOpPAMHATHOU psIMOM TOYKHU,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAUHATaM, JIydd, OTPE3KH,

HWHTCPBAJIBI, 3allUChIBAaTh YHUCJIOBBIC IMIPOMCIKYTKHU Ha




anreOpanveckoM SI3bIKe

OTtMeyaTb B KOOpI[HHaTHOﬁ INIOCKOCTHU TOYKH IIO0O 3aJaHHBIM

4.2
KOOp/IMHAaTam
43 Crpouts rpaduku JuHEHHBIX ¢GyHKIUH. CTpouTh Tpadux
dyHKIHH y = [X|
OnwuceiBaTh C TOMOLIbIO (YHKIMN H3BECTHBIE 3aBHCHMOCTH
44 MEXAY BEIMYMHAMU: CKOPOCTb, BpEMs, pACCTOSHUE, IIEHY,
' KOJIM4YECTBO, CTOMMOCTb, NPOU3BOJIUTEIBLHOCTb, BpEMS, 00BEM
paboThI
4.5 Haxoaute 3HaueHne QyHKIIUH 110 3HAYCHUIO €€ apryMeHTa
[Tonumarp Tpaduueckuil crmocod MpeAcTaBICHUsS M aHaIn3a
4.6 nH(pOpPMAaLIUK, U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALIUIO U3
rpadMKoB peajbHBIX IPOIECCOB M 3aBHCUMOCTEMH
8 KITIACC
Kon
nposepse IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTAaThl 0CBOCHUS
MOro OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbI OCHOBHOIO 00111er0
pe3yiabTra o0pa3oBaHus
Ta
1 Hucna v BBIUMCIICHUS
Hcnonp30BaTh  HayajgbHbBIE IPEACTABICHHUS O MHOYKECTBE
11 NEUCTBUTENBHBIX YHCEN [UId CpPaBHEHUs, OKpYIIEHUS U
' BBIUMCIICHUH, N300paXkaTh JACHCTBUTEIbHbIC YHCIA TOYKAMU Ha
KOOPAMHATHOU MPSMOI
[TpuMeHsTH TOHATHE apU(PMETHUECKOTO KBaJIpaTHOTO KOPHS,
12 HaXOJUTh KBaJpaTHbIE KOPHH, UCIOJb3YyS MPU HEOOXOAMMOCTU
' KaJIbKYJISATOP,  BBINOJHATH  NpeoOpa3oBaHMsl  BBIPAXKCHUH,
CoJIep KallMX KBaJApaTHbIE KOPHU, UCIIONb3Ysl CBOWCTBA KOPHEMN
L3 Hcnonb30BaTh 3anmucu OONBIIMX M MANbIX YHUCEN C TMOMOUIBIO
' JeCATHUYHBIX ApoOeit u creneneit yucna 10
2 Anrebpanyeckue BhIPKCHHS
[IpuMeHATh TNOHATHE CTENEHUW C LENbIM  II0KA3aTelleM,
2.1 BBITOJIHATH TPe0Opa30BaHus BBIPAKEHHUH, COAEPIKAIINX CTETICHH

C IICJIBIM IMOKa3aTrcjIicM




2.2

BEITIONHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PAITMOHATBHBIX
BBIPAKEHHI HA OCHOBE IPABUJI JEWCTBUM HAJl MHOTOWICHAMU U

anredbpandecKuMu ApoosMu

2.3

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKUTEIN

2.4

[IpumensTh mpeoOpa3oBaHMs  BBIPAKEHUH JUIS  peIIeHUs
pa3IMYHBIX 3aJa4 W3 MaTeMaTUK{, CMEXHBIX IPEIMETOB, H3

peaabHOM IPAKTUKU

YpaBHEHUs 1 HEPABEHCTBA

3.1

Pemare nuHENHBbIC, KBaApAaTHBIC YPAaBHEHHUS U pallMOHAJIbHBIC
YPaBHEHUS, CBOASIIMECS K HUM, CHUCTEMBI IBYX YPAaBHEHHU C

JBYMsI IIEPEMEHHBIMU

3.2

[IpoBoauTh mpocTEMIINE KCCIECAOBAHUS YPABHEHHN U CHCTEM
ypaBHEHUW, B TOM 4YHCIE C TMPUMEHEHHEM TrpapuuecKux
MpeacTaBlieHn (yCTaHABIMBAaTh, UMEET JIM YpPaBHEHUE WIH
CUCTEMa YpPAaBHEHUW pELICHUS, €CIU HMMEET, TO CKOJBbKO, M

rnpoyee)

3.3

[lepexoquth OT cloOBeCHOW (QOPMYTUPOBKM 3amadn K e¢
anreOpanvyeckoil MOJENH C TOMOIIBIO COCTABICHHS YpaBHEHHS
UJIU CUCTEMBI YPABHEHUN, UHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3a/1auil NOJy4EHHBIN pe3yapTar

3.4

IIpuMeHATH CBOMCTBAa 4YMCIOBBIX HEPABEHCTB Il CPAaBHEHMS,
OLICHKH, pellIaTh JIMHEWHbIE HEPABEHCTBA C OJHOU IIEPEMEHHOU U
UX CHCTEMBI, JaBaTh TPa@HUUECKyl0 HIUTIOCTPAIMIO MHOXKECTBA

pELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKINHU

4.1

[ToHuMare ¥ HUCMONB30BaTh (PYHKIIMOHAILHBIC TOHITHS U SI3BIK
(TepMUHBL,  CHMBOJHYECKHE  OOO3HAUEHUs),  ONPENEISThH
3HaueHHe (YHKIUM 110 3HAYCHHUIO apryMeHTa, OMpPEAesaTh
cBoiicTBa (QPyHKIMU 1O €€ rpaduKy

4.2

Ctpouts rpauku 371€eMEeHTapHbBIX QYHKIUN BUA:

y=klx

kix

, Y =X% y = X% y = |X|, onuchIBaTh CBOMCTBA YMCIOBOH (PYHKIIMHU IO
e€ rpaduky




9 KITIACC

Kon
npoBepsieM
oro
pe3yabTara

IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTAThl OCBOCHHU S
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl OCHOBHOTO
o0miero oopa3oBanust

1

Yucna ¥ BEIYUCIIEHUS

1.1

CpaBHuBaTb M YNOpPAJOYMBATh  palMOHAIbHBIE U

UPPALMOHAIIBHBIE YHUCIIA

1.2

Beimonuate apudmernueckue OEHCTBUSA C pPallMOHAIBHBIMU
YUCJIAMM, COoYeTas YCTHbIE M IIMCBMEHHBIE IIPUEMBI,

BBIIIOJIHATDL BBIYUCJIICHUA C HPPATHNOHAJIbHBIMU YU CITaMU

1.3

HaXO,Z[I/ITB 3HAUEHHUS CTeIleHEel C OCJIBIMH IIOKa3aTC/IIMU H

KOpHeﬁ, BBIYHMCIIATH 3HAYCHUS YU CIOBBIX BI:Ipa)KCHI/Iﬁ

1.4

OprFJISITB I[GI\/JICTBI/ITGJIBHBIG 4yrcCiia, BBIIOJHATL IMPUKUAKY

pe3yiibTara BBI‘{I/ICJ'IGHI/II\/'I, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

VYpaBHEHUS U HEPABEHCTBA

2.1

Pemare nuHEHHBIE M KBaJApaTHBIC YPaBHEHHUs, YPaBHEHUS,
CBOJSIIMECS K HHUM, TNpOCTEHIINEe JIpOOHO-pallMOHAIbHBIC

YpaBHEHUS

2.2

Pemare cucTeMbl JBYX JIMHEHHBIX YPAaBHEHUH C JABYMS
IIEPEMEHHBIMU U CUCTEMBI JABYX YPaBHEHHM, B KOTOPBIX OJHO

YPaBHCHUC HC SABJIACTCSA JIMHEHHBIM

2.3

Pemmate TekcToBBIe 3amaud anreOpandecKUM CIIOCOOOM C
MOMOILIbI0 COCTABJICHHUS YPaBHEHUS WJIM CHUCTEMBI JIBYX

YPaBHEHUH C ABYMS [IEPEMEHHBIMU

2.4

IIpoBOIUTE IIPOCTENIINE UCCIECAOBAHUS YPABHEHUM U CUCTEM
ypaBHEHHUH, B TOM 4YHUCIIE C TNPUMEHEHUEM TpaduIecKux
NIpPEICTaBICHUN (HampuMep, YCTaHaBIMBaTb, HUMEET JIU
YPaBHEHHUE UJIM CUCTEMa YPAaBHEHUH PEILLICHMUS, €CIIH UMEET, TO

CKOJIBKO)

2.5

Pemare nuHENHHbIE HEPAaBEHCTBA, KBAJpAaTHbIC HEPABEHCTBA,
n300pakaTh pelIeHHEe HEPaBEHCTB HA YHWCIOBOW MPSMOI,

3alMUCBIBATH PCHICHUC C IIOMOIIBIO CUMBOJIOB




2.6

Pemrarb  cuctemMbl  JIMHEWHBIX  HEPABEHCTB,  CHCTEMBI
HEPAaBEHCTB,  BKIIOYAIONIME  KBAaJApaTHOE  HEPABEHCTBO,
n300paxarh peEIIeHHE CHUCTEMbl HEPAaBEHCTB HAa YHCIOBOM

HpHMOﬁ, 3alMACBIBATH PCIICHUC C TIOMOIIBIO CUMBOJIOB

2.7

Hcmons30BaTh HCPABCHCTBA IMPHU PCHICHUU PA3JIMYHBIX 3a1a4

OyHKINHU

3.1

Pacnio3naBath (yHKIMM H3ydeHHBIX BHIOB. IllokasbIBaTh
CXEMaTHUYECKH PACIOJIOKEHHE Ha KOOPAWHATHOM IIOCKOCTH
rpapukoB pynkuuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c,
B 3aBHCUMOCTH OT 3Hau€HUH KO3()PUIMEHTOB, OMHCHIBATH

cBOMCTBa (pyHKIUI

3.2

[Toxa3bIBaTh CXEMaTHYECKH PACHOJIOKEHHE Ha KOOPIUHATHON
IUIOCKOCTU TpagukoB GyHKIMA Buma y = VX, y = [X| u

OIMCHIBAaTh CBOMCTBA (PYHKIIMIA

3.3

Crpoutp ¥ u300pakaTb  CXEMaTHYeCKH  TpaduKu
KBaJ[paTUYHBIX (DYHKIMH, OMMCHIBATh CBOMCTBA KBaIPAaTUUYHBIX

byHKIMi 10 uX rpadukam

3.4

Pacnio3naBath  kBagpaTuuHylo (QyHKIHIO 10  (opmyre,
NPUBOUTH MPUMEPHI KBAJPATUYHBIX (YHKIUH U3 pearbHOU

KU3HH, (PU3NKU, TEOMETPUN

Apudmernueckast 1 reoMeTpudecKas Iporpeccun

4.1

Pacnio3HaBath  apu(METHYECKYl0 U  TI'€OMETPUYECKYIO

MPOTPECCUU TIPH Pa3HBIX CIIOCO0AX 3aqaHUS

4.2

BBINONHATE BBIYHMCICHHUS C HCIOIB30BAHUEM (GOPMYI 71-TO
yjieHa apu(PMETUYECKO M TIeOMETPUYECKONW MPOTrpPECcCHid,

CYMMBI IICPBLIX N YICHOB

4.3

N30 6p aAXarb WICHBI 1OCIACAOBATCIBHOCTHM TOYKaMHM  Ha

KOOPAMHATHOM TUIOCKOCTH

4.4

Pemarp 3a/1a4y, CBA3aHHBIC c YUCIIOBBIMU
[IOCJIEOBATEILHOCTAMU, B TOM YHCIIE 33aa4d U3 PEealbHOU
KHU3HM (C  HUCHOJNB30BAaHMEM  KaJIbKYIATOpa, LU(POBBIX

TEXHOJIOTHIA)




INPOBEPAEMBIE JIEMEHTbBI COOEP/KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Hucna 1 BBIUMCIICHUS
JlpoOu 0OBIKHOBEHHBIE U JECSITUYHBIE, IEPEX0]] OT OAHOM POPMBI
1.1 3amucu apobeit k npyroil. lloHsTHe palMOHANIBHOTO 4YHCHA,
3aIlMCh, CPABHEHNUE, YIOPSJOUYMBAHUE PALIMOHATIBHBIX YHUCET
12 Apudmernueckue JeMCTBUS C  PAlMOHAIBHBIMUA  YHUCIIAMHU.
' Pemenue 3a1ay 3 peasibHOM MPAKTUKU HA YacTH, HA IPOOH
Crenenb C  HaTypaJbHBIM  IIOKa3aTeleM:  ONpEAEICHHUE,
1.3 npeoOpa3oBaHue BBIPAKECHUI HAa OCHOBE OIPENENICHHs, 3alHCh
OOJBIIINUX YUCETT
IIporeHThI, 3amuch MPOLIEHTOB B BHJE JApoOM U ApoOu B BUIC
1.4 IIPOLIEHTOB. TpHU OCHOBHBIE 3a/1auM HA IPOLEHTHI, PELIEHUE 3a7ad
U3 peAIbHOU ITPAKTUKH
L5 [IpumeHeHne  OpPU3HAKOB  JEIMMOCTH,  pa3loKEHUE  Ha
' MHOXHTEIH HAaTypaJIbHBIX YHCEI
L6 PeanbHble 3aBUCMMOCTH, B TOM 4YHCIIE TpsMas U oOpaTHas
' IPOTNIOPIMOHATBLHOCTH
2 Anrebpanyeckue BhIPaKCHHS
21 IlepeMeHHBIE, YKMCIIOBOE 3HAYCHHME BBIPAXKCHUS C IEPEMEHHOM.
' JlonmycTrMble 3HaU€HUSI IEPEMEHHBIX
59 IIpencraBneHne 3aBUCHMOCTM MEXKIY BEJIMYMHAMM B BUJE
' ¢dopmynsl. Beraucnenus no gpopmynam
23 IIpeoOpa3oBanue OyKBEHHBIX  BBIPAKECHHUH, TOXIECTBEHHO
' paBHBIE BHIPAKEHUSI
2.4 CBolicTBa CTENEHU C HATypaJIbHbIM IIOKA3aTeIeM
)5 OnHounensl U MHorounaeHsl. CreneHb MHorouwieHa. ClloKeHUeE,
' BBIYMTAHNE, YMHOKEHHE MHOTOYJICHOB
@opMyibl  COKpALIEHHOIO YMHOXKEHUS: KBaapar CyMMBbl U
2.6 KkBaJpar pasHocTu. dopmMyna pazHOCTH KBaaparoB. PasnokeHue
MHOTOWIEHOB Ha MHO>KUTEIH
3 YpaBHEHMS




VYpaBHEHHe, KOpPEHb YypaBHEHHUs, MpaBWia TNPeoOpazoBaHUA

31 YpaBHEHUs, PABHOCUIILHOCTh YPAaBHEHUN
39 JIuHeliHOEe ypaBHEHHME C OJHOM IIEPEMEHHOHM, YHUCIIO KOpHEU
' JIMHEWHOTO YPaBHEHUsI, pELICHUE JIMHEHHBIX YPAaBHECHUN
13 CocraBineHue YypaBHEHHH 1O YCIOBUIO 3ajaud. Pemienue
' TEKCTOBBIX 3334 C IOMOIIbIO YPAaBHEHUI
3.4 JluneliHoe ypaBHEHHE C IByMs IEPEMEHHBIMU U €T0 rpaduk
Cucrema nByX JMHEHHBIX YpPaBHEHHUH C JIByMs II€PEMEHHBIMHU.
3.5 Pemenue cucreM ypaBHeHHH criocob6oM nozcTaHoBKH. [Ipumepsr
pELIEHNs TEKCTOBBIX 3a/1a4 C TIOMOILBIO CUCTEM YPABHEHUI
4 Koopaunats! u rpaduku. OyHkuun
4.1 KoopanHara Touku Ha IpsIMOi
49 Uucnossle NPOMEXKYTKUA. PaccTosHMe Mexay AByMs TOYKaMU
' KOOPJIMHATHOM TPSMOM
43 [TpsmoyronpHast cuctema koopauHat, ocu Ox u Oy. Abcuucca u
' OpAMHATA TOYKH Ha KOOPIAMHATHOM IUIOCKOCTH
44 [Tpumeps! rpadukoB, 3aganHbIX Gopmynamu. UreHue rpadukoB
' peanbHBIX 3aBUCUMOCTEN
4.5 [Tonstue gpynkuuu. I'padux Gynxmmu. CoiicTBa QpyHKIMIA
4.6 Jluneiinas ¢pynkuus, e€ rpaduk. I'padux pyHKIMM y = |X|
47 I'paduueckoe perieHne JWHEHHBIX YpaBHEHHH W CHUCTEM
' JINHEMHBIX YpaBHEHUHN
8 KITIACC
Kon IIpoBepsieMblii 31€MEHT COAEPKAHUA
1 Hucna v BBIUMCICHUS
11 KBagparueiii kopenp u3 uucna. [lonstue o0 upparroHalIbHOM
' yucye. JlecssTuynble NpUONMKEeHUsT UPPAlMOHATIBHBIX YHCEI
CpoiictBa apu(MeTHUECKUX KBaJpPaTHbIX KOpHEH U HX
1.2 NPUMEHEHHE K MpeoOpa3oBaHUIO YHUCIOBBIX BBIPDAKCHUNA U
BBIUHCIICHUSM. [[eliCTBUTENbHBIEC YNCIIa
13 Crenenb ¢ 1enbIM TNokazareiaeM U e€ cBoiicTBa. CraHmapTHas
' 3aKCh YNCIIa
2 Anrebpanyeckue BbIPaKCHHS




KBagparHblil TpéxwiieH, pas3ioKeHHUE KBaJIpaTHOIO TPEXWIEHa Ha

2.1
MHOXHTEIN
59 AnreOpanyeckass 1poOb. OCHOBHOE CBOWCTBO aireOpamueckoit
' npobu
3 Crnoxenue, BBIYMTAHUE, YMHOKEHHE, JIEJIEHHE alreOpandecKux
' npobeit
2.4 ParonanbHbIe BEIpaXKEHUS M UX IpeoOpa3oBaHue
3 YpaBHEHMS U HEPaBEHCTBA
31 KBagparHoe ypaBHeHue, ¢Gopmyra KOpHEH  KBaJpaTHOTO
' ypaBHenusi. Teopema Buera
3.2 Pemenue ypaBHEHM, CBOAAIUXCA K JIMHEWHBIM U KBAIPaTHBIM
3.3 [Tpocreiimue npoOHO-paMOHATbHBIE YPaBHEHUS
I'padmueckas uHTEpHpETALHSI YpaBHEHUN C IByMsI TIEPEMEHHBIMU
3.4 U CUCTEM JIMHEWHBIX YypaBHEHHUH C JBYMsS MEPEMEHHBIMH.
' IIpuMepsl pemieHuss CUCTEM HEIMHEHHBIX YPaBHEHUN C ABYMS
NepeMEHHBIMU
3.5 Perienue TEKCTOBBIX 3a/1a4 aJIr€OpandecKuM CrocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0jHOI IEpEMEHHOM
3.8 PaBHOCHIBHOCTH HEPABEHCTB
3.9 JInHeliHbIe HEPaBEHCTBA C OJJHOM IEPEMEHHON
3.10 Cucrembl JTUHEMHBIX HEPABEHCTB C OJTHOM NEPEMEHHOI
4 OyHKIUU
41 [Tonstne ¢ynknun. OOnacTe ONpeneNeHuss U  MHOXKECTBO
' 3HaueHni QyHkunu. CrocoObl 3ananust pyHKIUH
4.2 I'paduk dpynkimn. Urenue cBoiicTB GyHKIMH 110 €€ rpaduKy
43 [Tpumeps! rpadukoB GyHKIUH, OTpaKAIOIIUX PeaTbHbIE
' TIPOIIECCHI
44 OyHKIUH, OIKCHIBAIOLITHE IPSAMYIO u o0OpaTHyI0
' MPONOPIHOHATBHBIE 3aBUCMOCTH, UX T'paprKu
4.5 OyHKIUU y =x% y = x?
4.6 Oyuakmn y = Vx, y = |x|
4.7 I'paduueckoe perieHre ypaBHEHUH U CUCTEM ypaBHEHHN

9 KITIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Hucna 1 BBIUMCICHUS
11 PaionanbHble  4Mcna, UpPpPALMOHAIBHBIE UKMCIA, KOHEYHBIE W
' OeCKOHEUHBIE ICCSATUYHBIE APOOU
MHOXKECTBO [EHCTBUTEIBHBIX YMCEJN, ACUCTBUTENBHBIE YHMCIIA KaK
12 OeCKOHEUHBIE  JeCATUYHbIE  Jpobu. B3aummMHO  ogHO3HAYHOE
' COOTBETCTBUE MEXKAY MHOMKECTBOM JEHCTBUTENIBHBIX YHCET U
KOOpAMHATHOM NpsiMoi. CpaBHEHNE JEMCTBUTEIbHBIX YHCEI
1.3 Apudmerndeckue NeHCTBUS C ACUCTBUTEIHHBIMU YHUCITAMH
W3smepenusi,  mpuOmmkeHus,  OIEHKH.  Pa3mepel  00BEKTOB
1.4 OKPY)KAaIOILLIET0 MHpA, IJIUTEIBHOCTh IPOLIECCOB B OKPYXKAIOLIEM
' mupe. pubmkéHHoe 3Ha4yeHne BEIMYMHBL, TOYHOCTD MPUOITIKEHUSL.
Oxpyrenue uncen. [Ipukuaka v orieHKa pe3yibTaToB BbIYMCICHUN
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OHOU NIEPEMEHHON
29 JluneitHoe ypaBHeHue. PemieHwe ypaBHEHHM, CBOIALIUXCS K
' JINHEHBIM
)3 KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOISIIMXCS K
' KBaJpPaTHBEIM
24 buksanparnoe ypasHenue. [Ipumepsl penieHust ypaBHEHUN TPETbER U
' 4eTBEPTON CTENEHEH Pa3JI0KEHUEM Ha MHOKUTEIIN
2.5 Pemienue 1poOHO-paliMOHAIBHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMH U €r0 TpaduK
2.8 Pemenue cucreM IByX JIMHEMHBIX YPABHEHUH C IByMsI IIEPEMEHHBIMU
’9 Pemenue cucrem IByX ypaBHEHHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTENEHU
510 I'paduueckass uHTEpHpeTanuss CHUCTEMbl YypaBHEHMHA C JABYMs
' IIEpEMEHHBIMU
2.11 Pemienue TEKCTOBBIX 3a/1a4 aJIre€OpandecKiM CrocoOom
2.12 YucnoBsle HEPAaBEHCTBA U UX CBOKWCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOMN
2.14 Pemenue cucreM JTMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanparHbie HepaBeHCTBA




I'padmueckass MHTEpIIpEeTaLdsi HEPABEHCTB U CHUCTEM HEPABEHCTB C

216 JIBYMsl IEPEMEHHBIMU
3 OyHKINUU
31 KBagparnunas ¢ynknus, e€ rpadpuk u cBoiictBa. Ilapaboa,
' KOOPJMHATHI BEPIIMHBI 11apa0O0JIbl, 0Ch CHMMETPUH apadoIbl
3.2 I'paduku dynkmit y=kx, y=kx+b u ux cBoricTBa
3.3 I'paduxu pynakuuit y=k/x, y = x° 1 uX cBOMCTBa
3.4 I'paduku GyHKIMIT , 1 UX CBOICTBa
4 YucaoBble MOCIEI0BATEIIEHOCTH
Omnpenenenue u crocoObl 3alaHKs YMCIOBBIX MOCIEI0BATEIbHOCTEH.
4.1 3amaHue  TOCIEeIOBAaTENILHOCTH  PEKyppeHTHOH  Qopmynoit u
dbopMyIoi n-ro yieHa
49 Apudmernueckas POTpeccHsl. Dopmyibl n-To qrieHa
' apu(METHYECKOI MPOrpecCUuu, CyMMBbI IEPBBIX /1 YJICHOB
43 I'eomerpuueckas nporpeccust. QopMysibl #-ro 4ieHa T€OMETPUIECKON
' MPOTPECCUU, CYMMBI NIEPBBIX 71 YICHOB
N300pakeHre WiIEHOB apu(MeTHUecko U IeoMeTpUdecKoit
4.4 MPOrPECCUN TOYKAMHM Ha KOOPIMHATHOW IUIOCKOCTH. JIMHEWHBIN U
9KCIIOHEHIUAIIBHBIN POCT
4.5 CnokHble TPOLEHTHI




INPOBEPAEMBIE HA OI'9 11O MATEMATHUKE TPEBOBAHUA
K PE3YJIBTATAM OCBOEHHSI OCHOBHOMH
OBPA3OBATEJIbHON MTPOI'PAMMbBI OCHOBHOI'O OBIIEI'O
OBPA30OBAHMUSA

Kon
nposepsieM
oro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHNS K NPeAMETHBIM pe3y/ibTaTaM
OCBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHON NPOIrPaMMbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

Ymenue OTIEpUPOBATH HOHSATHSAMMU: MHOX€ECTBO,
MOJIMHOXKECTBO, ~ONEpallii HaJl MHOXXECTBaMHU; YMEHHUE
OTIepPHPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, IUKI,
NPUMEHATh WX TPU PEUICHWH 3a/a4; YMEHHE MCIIOJIb30BaTh
rpadpuueckoe TMpeACTaBICHHE MHOXECTB JUISI ONHCAHUs
peanbHBIX TPOLECCOB W SIBJICHUMN, NMPU PEUICHUM 3aj1ad U3

IPYrux y4eOHBIX MPEIMETOB

YMeHHE OIepupoBaTh IMOHATUSAMH: OIPEIEICHUE, AKCUOMA,
TeopeMa, T0Ka3areabCTBO; YMEHUE PAClIO3HABaTh UCTUHHBIE U
JIO)KHBIE  BBICKA3bIBaHUS,  IPUBOAUTH  IIPUMEPBL U
KOHTPIIPUMEPBI, CTPOUTHh BBICKA3bIBAHUSA U  OTPULIAHUS

BBICKa3bIBaHUN

YMeHue onepupoBaTh TMOHATUSAMHU: HATypaJlbHOE YHCIIO,
IIPOCTOE U COCTAaBHOE YHUCIIO, JEIUMOCTb HATYPAJIbHBIX YUCEI,
IIPU3HAKK  JCIMMOCTH, LEJI0€ 4YHUCJIO, MOIYIb 4YHUCIA,
OOBIKHOBEHHAs poOb U AeCATUYHAs ApOOb, CTAHIAPTHBINA BUJ
4lclla, palUOHAJIbHOE YMCIO, HPPALUOHAIBHOE YHCIIO,
apu(METHYECKUI KBaJpaTHBI KOPEHb; YMEHHUE BBIMOJIHATH
NEUCTBUS C YMCIIaMM, CPAaBHUBAThb U YNOPSAIOYMBATH 4YHCIIA,
MIPEACTABIIATh YMCJIA HA KOOPAWHATHOM NPSIMOW, OKPYIVIATH
4uCclla; YMEHHE JIeNlaTh NPUKUIKY U OILIEHKY pe3yabrara
BBIUHCIICHU I

YMeHHe OnepupoBaTh IOHATHUSAMM: CTEINEHb C  LEJbIM
nokaszareneM,  apu(MeTHuecKkuil  KBagpaTHBIA  KOPEHb,
MHOTOYJIeH, ajredpandeckas ApoOb, TOKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJlbHOM CTeneHH OOJbIIe EIUHMIBI, YMEHHUE
BBITOJIHATE Pacy€Thl MO (GopMynaM, NpeoOpa3oBaHUs LEINbIX,
IpOoOHO-pallMOHATBHBIX ~ BBIPQKEHUH U BBIpAXEHUH ¢

KOPHSAMM, PA3JIOKCHHUC MHOIOYJICHA HAa MHOXWUTCIW, B TOM




qucae € MCIOJIb30BaHUEM (OPMYIT Pa3sHOCTH KBaJIpaToB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHHe OonepupoBarb IMOHATHAMHU: YHCIOBOE PAaBEHCTBO,
YpPaBHEHHE C OJHOM IEPEMEHHOH, YUCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOM; YMEHME pEILIATh JIMHEWHBIE U
KBaJ[paTHbIC YpaBHEHUS, IPOOHO-pAIIMOHAIEHBIC YPAaBHEHUS C
OJIHOM IEPEMEHHOM, CUCTEMBI IBYX JIMHCHMHBIX YpAaBHEHUH,
JIMHEWHbIE HEPAaBEHCTBA M MX CHUCTEMBI, KBaJpaTHbIE U
IpoOHO-pallMOHATILHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B
TOM YHCJIE IIPU PELIEHUU 3a1a4d W3 JOPYruxX INPEeAMETOB U
IIPAKTUYECKUX 3aJa4; YMEHUE MCIOJb30BAaTh KOOPAUHATHYIO
OpSMyI0 U KOOPAWHATHYIO IUIOCKOCTh JUIS HM300pa)KeHus

pELIEHUI YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHHe omnepupoBaTh MOHATUSAMHU:  (YHKIUS, Tpadux
byHKIMKM, HYTH (QYHKIHH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
NPOMEXKYTKM BO3pacTaHus, YObIBaHHs, HauOoJbllee U
HanMEHblIee 3HAYeHUA (YHKLIHUU; YMEHHE OIEepHUpPOBATh
NOHATUSAMH:  TNpsIMas  MPONOPLHUOHAIBHOCTh,  JUHEWHHas
byHKIHS, KBaJIpaTU4HAsI byHKIMS, oOparHas
NPONOPIHMOHATBHOCTh, — Napabona, rTumepbona;  yMeHue
cTpouth rpadukn (YHKIUH, HCIONB30BaTh Tpauku Ui
ONIPENCIICHUSI CBOMCTB IIPOLIECCOB M 3aBUCUMOCTEM, JUIs
peleHus 3a71a4 U3 Ipyrux y4eOHBIX MPEAMETOB M peaslbHOU
KU3HU; YMEHHE BBIpakaTh (GOpMyIaMH 3aBHUCUMOCTU MEXIY

BCIMYMUHaAMU

YMeHHe ONepupoBaTb MOHATUSMU: IIOCIIEIOBATEIBHOCTD,
apupmMeTHyecKass U TEOMETpPUYECKas IPOrPEeCcCHH; yMEHHE
UCTOJb30BaTh CBOWCTBA IOCIIEAOBATEIBHOCTEH, (OPMYIIBI
CYMMBI U OOILIEro 4wieHa MpU PEHICHUH 3a/1ad, B TOM YHCIE

3a/1a4 U3 APYrux yuyeOHBIX MPEIMETOB U PEaIbHOM KU3HU

YMeHue pemarb 3a1add pasHbIX THUIOB (B TOM YHUCIE Ha
MPOLICHTBHI, TOJU M YaCTH, IBUKECHUE, paboTy, LIeHy TOBapOB U
CTOMMOCTh TOKYIOK M YCIYI, HaJOTH, 3aJaud Hu3 001acTu
yIpaBiIeHUsT JUYHBIMU U CEeMEWHBIMU (PMHAHCAMM); YMEHHUE
COCTaBIISITh BBIPAJKEHHUsI, YPABHECHUS], HEPABCHCTBA U CUCTEMBbI
[I0 YCJIOBHUIO 3aJa4yH, MCCIENOBAaTh IIOJYyYECHHOE PEILICHUE U
OLICHMBATh IPABIONOJA00HOCTD MOJYUEHHBIX PE3YIBTATOB

YMeHHne onepupoBarh MOHATUAMU: (DUTYpa, TOYKA, OTPE3OK,




psiMasi, Jyd, JIOMaHas, yrojl, MHOI'OYTOJIbHUK, TPEYIOJIbHUK,
paBHOOEIPEHHBIE UM PAaBHOCTOPOHHUN  TPEYroJbHHKH,
NPSIMOYTOJIbHBIN  TPEYroJbHHUK, MeIuaHa, OucCCeKTpuca u
BBICOTA TPEYrOJIbHUKA, YETBIPEXYTOJIBHUK, I1apauIeIOrpPaMM,
poMO, MpPSIMOYrOJBHMK, KBagpaT, Tpameuusi; OKPYKHOCTb,
KpyI, KacareilbHas,; 3HAKOMCTBO C IIPOCTPAHCTBECHHBIMU
¢urypamu; ymeHue pemarb 3aJadd, B TOM YHCIE U3
IIOBCEHEBHON JKWU3HM, HA HAXOXKICHHE TIE€OMETPUYECKUX
BEJIMYUH C TNPUMEHEHHUEM H3YUYEHHBIX CBOWCTB GUryp H

¢baxroB

10

YMeHHe OmepupoBaTh TMOHSATHSAMU: PABEHCTBO  (uryp,
PaBEHCTBO TPEYroJIbHUKOB; napaienbHOCTh u
NEPIEHAUKYIAPHOCTh MPSIMBIX, YIrOJl MEXIY HpPSIMbIMH,
NEPIEHANKYIIAp, HAKIOHHAsA, NPOEKIHs, mnozobue ¢uryp,
NOJJOOHBIE TPEYTOJIbHUKH, CHMMETPUSI OTHOCUTEIHHO TOYKU U
npsMOH; YMEHHE pAacHo3HaBaTh PAaBEHCTBO, CHUMMETPUIO U
nojobue (Guryp, napauieIbHOCTh U TEPHEHIUKYIIPHOCTD
NPSIMBIX B OKPY)KAIOLIIEM MUPE

11

YMeHue onepupoBarh MOHATHSAMM: JJIUHA, PACCTOSHUE, YroJl
(BenMMuMHA yINIa, CHHYC M KOCHHYC yIJla TpPEYroJIbHUKA),
IUIOUIa/lb; YMEHHE OLIEHMBATh pa3Mephl IMPEIMETOB MU
OOBEKTOB B OKPYKAIOIIEM MHpE; YMEHUE TPUMEHSTh
¢dbopMynbl IepuMeETpa M IJIOMIAJHM MHOTOYTOJILHUKOB, JTHHBI
OKPYKHOCTH M IUIOIIAAH Kpyra, oObeMa MpsIMOYTOJIBHOIO
napajuleJienunea; yMEHUEe NPUMEHATh NPU3HAKU PaBEHCTBA
TPEYTOJIbBHUKOB, TEOPEMY O CYMME YIVIOB TpEYyroJbHUKA,
teopemy Iludaropa, TpuroHoMeTpuuECKre COOTHOIICHHS IS

BBIUHCIICHUS JUIMH, PACCTOSIHUH, TIJIOIIAAeH

12

YMeHue u300pakaTh IUIOCKHE (GUrypbl U HMX KOMOWHAIMH,
MPOCTPAHCTBEHHBIE (PUT'YPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUIO

13

YMmenue ONCPpUPOBATH MNOHATHUAMU: NPAMOYTOJIbHAA CHCTCMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpA HA YUCIIO, CKAIAPHOC IMPOU3BCACHHC
BCKTOPOB; YMCHHUC HCIIOJIb30BATH BCKTOPHLI U KOOPAWHATLI JJId
ONpeaACTaBJICHUA OAaHHBIX W PCHICHUA 3a4a4, B TOM YHCIIC U3

JIPYruX y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU




14

YMeHue omnepupoBaTh MOHSITHSIMH: CTOJIOUKOBBIC U KPYTrOBBIC
IUarpamMMbl, TaONHIBI, cpenHee apupMETHUIECKOe, MEIHaHa,
HaumOoJbIllee M HAWMEHBIIEe 3HAYCHHsS, pa3MaxX YHCIOBOTO
Habopa;  yYMEHHE  W3BJIEKAaTh, HHTEPIPETUPOBATH  H
npeoOpa3oBbIBaTh  MHPOpPMAIUIO,  NPEACTABICHHYIO B
TablMIax W Ha JIuarpamMmax, OTPaKalollyl0 CBOWCTBA H
XapaKTePUCTUKUA PEATBbHBIX IMPOIECCOB W SIBICHUHN; yMEHHUE

pacCrno3HaBaTb UBMCHYMBLIC BCJIMYUHLBI B OKPYXKAIOIICM MUPC

15

YMeHue onepupoBarb  MOHATHUSAMH:  CIIyYallHBIA  OIBIT
(cmyyaiiHBIi ~ SKCIEPUMEHT),  JJIEMEHTapHOE  COOBITHE
(37eMeHTapHBIM  HMCXOM) CIIy4yallHOTO OIBITA, CilydaiHOe
COOBITHE, BEPOATHOCTH  COOBITHSA; YMEHHE  HaXOAUTh
BEPOSATHOCTH  CIy4allHBIX  COOBITMH B ONBITaX C
PaBHOBO3MOXKHBIMU DIIEMEHTAPHBIMU COOBITHUSMHU; YMEHHUE
pematb 3agadd METOJOM OpraHM30BaHHOTO Tmepedopa H ¢
WCIIOJIb30BAaHUEM IMIpaBUJIa YMHOXKEHHS; YMEHHE OLICHUBATh
BEPOSITHOCTH pPEaTbHBIX COOBITHI U SBJICHHIA, IOHUMATh POJIh
MPAKTHYECKH JIOCTOBEPHBIX U MAJIIOBEPOSITHBIX COOBITHUH B
OKPY)KaIOLIEM MHpPE M B >KM3HHU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITHM; 3HAKOMCTBO C 3aKOHOM OOJIBIIHX

YUCCII U €0 POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh TOAXOISIIWNA WM3YYCHHBI METON IS
pelIeHus 3aJauyd, M[PHUBOJUTH IPUMEPHI MaTEMATUYECKUX
3aKOHOMEPHOCTE B MNPHUPOAE U KU3HHU, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMATUKHW B HMCKYCCTBE, OMMUCBHIBATh
OTJEJIbHBIE BBIJAIOIIMECA PE3YJABTAThl, IOJIYYEHHBIE B XOJE
pa3BUTUS MaTEeMaTUKU KAaK HAyKH, IPHUBOJIUTH IPUMEPHI
MAaTeMaTU4eCKUX OTKPBITUN U UX aBTOPOB B OT€YECTBEHHON U

BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX

HA OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Hucna v BBIUMCICHUS

1.1 Harypanbhbie u niensie uncna. [Ipu3Haky 1eIMMOCTH HENbIX YUCe

{9 OOBIKHOBEHHBIE U JIECATHYHBIC IPOOU, MPOIEHTHI, OCCKOHEYHBIE
' epHOANYEcKUe IPOoH

13 ParmonanbHble qucIa. Apudpmernueckue oTepanun C
' panroHaIbHBIMU YUCIIAMHU

1.4 JlelictBuTenbHble  uyncina.  ApupMeTHYecKHe — ONepaluu ¢
' JEWCTBUTENLHBIMU YHCIAMHU

15 [TpubnmkEHHBIE BBIYUCICHHS, NpaBUiIa OKPYIVICHUS, NPUKUIKA U
' OLIEHKA pe3yJIbTaTa BbIUYMCICHHUH

2 Anrebpanyeckue BhIPaKCHHS

2.1 bykBeHHbIE BbIpakeHUS (BbIPAXKEHUS C IEPEMEHHBIMH)

59 Crenenp ¢ wnenbIM  mokaszaresneM. CTemeHb € palMOHAIBHBIM
' nokasaresneM. CBOWCTBa CTENEHU

2.3 MHorouieHsl

2.4 Anrebpanueckas 1po0Ob

55 Apudmernueckuil KOpeHb HaTypalbHOM creneHu. JleiictBus c
' apu(pMETHYECKUMH KOPHSMH HAaTYpaJIbHOM CTENeHH

3 VYpaBHEHMS U HEPaBEHCTBA

11 Llensie u  npoOHO-paroHaNbHBIE  ypaBHeHUs. CHCTeMBl H
' COBOKYIHOCTH ypaBHEHHi

3.9 Llensie u npoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTeMBI H
' COBOKYITHOCTH HEPaBEHCTB

33 Pemenne TekcToBBIX 3a/1a4

4 YucnoBble MOCIEI0BATEIIEHOCTH

4.1 ITocaemoBaTenbHOCTH, CIIOCOOBI 3aJaHHs 110 CIEA0BATEIbHOCTEH

4n Apudmernueckass U reoMmerpuyeckas rnporpeccun. Popmyna
' CJIO’KHBIX MPOLIEHTOB

5 OyHKIUU




Oynkiys, cnocodsl 3amanus QyHkuuu. ['papux ¢pynkuuu. O6mactb

OTpeNieNieHNs] U MHO)KeCTBO 3HayeHud (yHkumu. Hymu dynkuumm.

5.1. IIpomexxyTkn 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH
¢byHKIE. MakcumMymbl U MUHHUMYMBbI QyHKIMH. HawmbGonbinee wu
HaMMEHblIee 3HaUeHHE (DYHKIIUU HAa TPOMEKYTKE

6 KoopanHatsl Ha npsIMOI U IIJIOCKOCTH

6.1 KoopnunarHas npsmas

6.2 JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue GUrypsl 1 UX CBOHCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojasHUKU

7.4 OKpYXHOCTb U KpYyI

7.5 N3mepeHnne reoMeTpuIeCcKUX BEINYUH

7.6 Bekrops! Ha miIockocTu

8 BeposiTHOCTb U cTaTuCTHKA

8.1 OnwucarenpHas CTaTUCTHKA

8.2 BepostHocTh

8.3 Komb6unatopuka

8.4 MHoxecTBa

8.5 I'pads




YYEBHO-METOANYECKOE OBECIHHEYEHHE
OBPA3OBATEJIBHOI'O TPOLHECCA

OBA3SATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI JIs1 YYHEHUKA

1 .Maremaruka. Anre6pa: 7-ii Knacc: 6a30BbIii ypoBeHb: yueOnuk, 7 knacc/ Makaperues FO.H.,
Munmok H.I, HemxoB K.W. u apyrue; nox pen. TemsikoBckoro C.A., AKIuoHEpHOe
obmmectBo «M3marenscTBO «IIpocBemenue»

2 Maremaruka. Anrebpa: 8-i Kmacc: 6a30BbIi ypoBeHb: yueOHUK, 8 Kinacc/ Makapeiues 10.H.,
Munmiok H.I., HemxoB K.W. u apyrue; nmox pen. TensikoBckoro C.A., AKIHMOHEpHOE
obmectBo «M3marenbcTBo «IIpocBemenue»

3 .Maremaruka. Anre6pa: 9-ii kacc: 6a30BbIii ypoBeHb: yueOHuK, 9 knacc/ Makaperues FO.H.,
Munmiok H.I., HemxoB K.M. u apyrue; nmox pen. TensikoBckoro C.A., AKIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemenue»

4 Maremaruka. BeposSTHOCTh M CTaTUCTHKA: 7-9-€ KIAacchl: 0a30BBIA YPOBEHB: Y4EOHHK: B 2
qactax, 7-9 wmaccel/ Beicomkuwit W.P., SAmenxko W.B.; mox pen. Smenko U.B.,
Axmmoneproe o6mectBo «M3narensctBo «IIpocBenienne)

S.Maremaruka. [eomerpust: 7-9-¢ kiacchl: 6a30BbIil ypOBEHb: YUeOHUK, 7-9 Kiacchl/ ATaHACAH
JI.C., byry3os B.®., KagomueB C.b. u apyrue, AxnmonepHoe oomiecTBo «/3aareibcTBo
«IIpocsemmenne»

METOAUYECKUE MATEPHUAJIBI IJI1S1 YUYUTEJIA

1 .Maremaruka. Anre6pa: 7-ii knacc: 6a30BbIi ypoBeHb: yueOnuk, 7 knacc/ Makapbraes FO.H.,
Munmok H.I, HemxoB K.W. u apyrue; non pen. TensikoBckoro C.A., AKIMOHEpPHOE
obmmectBo «M3marenscTBO «IIpocBemenue»

2 .Maremaruka. Anrebpa: 8-if Kinacc: 6a30BbIi ypoBeHb: yueOHUK, 8 Kinacc/ Makapeiues 10.H.,
Munmok H.I, HemxoB K.M. u apyrue; nmox pen. TensikoBckoro C.A., AKIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemenue»

3 .Maremaruka. Anrebpa: 9-ii kacc: 6a30BbIii ypoBeHb: yueOnuk, 9 knacc/ Makaporues FO.H.,
Munmok H.I., HemxoB K.WM. u apyrue; nmox pen. TensikoBckoro C.A., AKIMOHEpHOE
obmmectBo «M3marenscTBO «IIpocBemenue»

4 Maremaruka. BeposTHOCTh M CTaTUCTHKA: 7-9-€ KIAacChl: 0a30BBIA YPOBEHB: Y4EOHMK: B 2
qactax, 7-9 wmaccel/ Beicomkuit W.P., SAmenko W.B.; mox pen. Smenko W.B.,
AxmmonepHoe obmectBo «M3narensctBo «IIpocBenienne)

S.Maremaruka. [eomerpust: 7-9-¢ Kiacchl: 6a30BbIil ypOBEHb: Y4eOHUK, 7-9 Kiacchl/ ATaHACAH
JI.C., byry3or B.®., Kagomues C.b. u apyrue, AknuonepHoe o0mecTBo «M3narenscTBo
«IIpocsemenue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET
1. Bubmuoreka ITOK https://m.edsoo.ru/
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