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MHHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O OOLIETO
o0pa3zoBaHusl: OHa 00ECIIEYMBACT U3YUEHUE APYTUX AUCIUIUIMH, KaK €CTECTBEHHO -
Hay4yHOro, TaK W TYMAaHUTAPHOIO IMKJOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOAOHKEHHUST 00pa30BaHMs U B MMOBCEAHEBHOM KU3HU. Pa3BuTHe y 00ydarommxcs
Hay4YHBIX MPEACTABICHUN O NPOMCXOXKIECHUU M CYIIHOCTH anredpandyeckux
abcTpakimii, cocode OTpaXEHUsT MATEMATUIECKON HAYKOU SIBJICHUI U MPOIIECCOB
B NIpUpOJiIe U OOIIECTBE, POJIM MaTEeMaTHYECKOr0 MOJCIUPOBAHUS B HAYYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOUMBIX JUIsl aIalTallud B COBPEMEHHOM IIU(DPOBOM
obmiectBe. M3yuenue anreOppl oOecreunBaeT pa3BUTHE yMEHUs HAOIIOJaTh,
CpaBHUBATb, HAaXOIWUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI,
dopmynupoBaTh yrBepkaeHUsA. OCBOCHHE Kypca anreOpbl 00eCcIeunBaeT Pa3BUTHE
JIOTUYECKOTO MBIIIJICHUST O0YYaroluXcsi: OHM HCHOJB3YIOT JIEAyKTUBHBIE H
WHJIYKTUBHBIE PACCYXACHUS, 0000IICHNE U KOHKPETU3ALMIO, a0CTparupoBaHue U
anajoruto. OOyueHue  anreOpe  MpearnojaraetT  3HAYUTEIbHBIA  00BEM
CaMOCTOATENIbHOW JIEATENIbHOCTH O0YYarolMXCs, MO3TOMY CaMOCTOSITEJIbHOE
pellIeHne 3a/1a4 SBJISIETCS peann3aluuen e TeIbHOCTHOTO MPUHIUIIA O0yUEHHUS.

B crpykType mnporpammel yueOHOro Kypca «Aunredbpa» Ijs OCHOBHOIO
oOuero o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEeIbHO-METOANYECKUE
auHUM: «Hucna U BBIYUCICHUS Y, «ANredpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumm». Kaxnmad u3 3TUX coaepKareabHO-METOIUYECKHX
JIMHUM pa3BUBAECTCs HA MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJECHCTBYS C
ApYrMMU €ero JuHUsMH. B xoge wu3ydeHuss ydeOHOro Kypca oOOy4arouIumcs
NPUXOOUTCSA JIOTUYECKH PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
sa3blK. B cBsi3M ¢ 3TUM B mporpammy y4eOHOro kKypca «Ainredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTAaBICHHBbIE BO BCEX OCHOBHBIX pa3zesiax
MaTEeMaTUYECKOro o0pa3oBaHus U CHOCOOCTBYIOIIME OBJIAJACHUIO O0yYaIOIUMHUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMarhyeckoro s3bika. CoaepxarenpHOl |
CTPYKTYpHOH OCOOEHHOCTBbIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHMM «Yucna W BBIYUCIEHHUS» CIYKUT OCHOBOM IS
JaJIbHEHIIET0 U3YYeHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOY4arOIIKXCS
JIOTUYECKOr0 MBIIICHUS], (POPMUPOBAHUIO YMEHHUS MOJIb30BAaThCA AITOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJIsi IOBCEAHEBHOM
KW3HU. PazBuTHE MOHSTHUS O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
CBS3aHO C palMOHAJIbHBIMM W HWPPALMOHAIBHBIMU YHCIaMU, (POPMHUpPOBAHUEM



MPEICTABICHUA O JEWCTBUTEIBHOM YHCIE. 3aBEpIICHHE OCBOEHUS YHUCIIOBOU
JIMHUU OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIo.

Coneprkanue AByX ajqreOpandeckux JIMHUN — «ANTreOpandecKue BbIpaKeHUsD)
U «YpaBHEHUS U HEPABEHCTBA» CIMOCOOCTBYET (POPMHUPOBAHUIO y OO YUAIOIIUXCS
MaTeMaTUYeCcKOro amnmnapara, HeOOXOAMMOIo Ui pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTHKO-OPMEHTHUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHUs Y4YeOHbIH Marepuaj TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXKEHU. Anredpa IeMOHCTpUPYET 3HAUEHHE MAaTEMAaTHKU Kak
S3bIKA ISl TIOCTPOCHHUSI MaTeMaTUYECKUX MOJENCH, OMUCAHMs TPOIECCOB H
SBJICHUM peampbHOr0 Mupa. B 3amaum oOydeHust anreOpe BXOAST TaKKe
JanbHelIlee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOro, B
YacTHOCTH, JJII OCBOEHUS Kypca HMH(POPMATUKH, U OBJAJCHHE HaBBIKAMU
JIENYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBanre cHMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUSI, CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxkanue QpyHKIMOHAIBHO-TPApUUECKON TUHUHM HAIEICHO Ha MOTy4eHHe
OOy4JarOMIMMUCS 3HAaHUW O (PYHKUIMSIX KaK BaKHEHIIeW MaTeMaTH4eCcKON MOJEH
JUIs ONMCAHUS U UCCIIE0BAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUI B MPUPOAE
n obuiectBe. M3yueHue matepuana CrocOOCTBYET Pa3BUTUIO Yy O0y4aromIuxcs
YMEHUS UCIIOJIb30BaTh Pa3MyYHbIe BBIPA3UTEIbHbBIE CPECTBA A3bIKa MATEMATUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, Trpaduueckne, BHOCHT BKJIaJg B (opMupoBaHHe
IPEJCTABJIECHUHN O POJIM MAaTEMATUKU B Pa3BUTUU LIUBUIIM3ALMU U KYJIbTypPbIL.

CornmacHo ywyeOHOMY IIaHy B 7-9 kjaccaXx u3yyaercs Yy4deOHbIH Kypc
«Anrebpa», KOTOPHIH BKIIOYACT CICAYIOUIME OCHOBHBIC PAa3/IeNibl COACPIKAHMS:
«Yucna ¥ BBIYUCICHUA», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHHS W
HEpaBEHCTBa», « DYHKIIHW.

Ha u3yuenne yuebHOTro Kypca «Anredpay» orBoautcs 306 yacoB: B 7 kjacce
— 102 4gaca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3 vaca B Henento), B 9
kiacce — 102 ygaca (3 gaca B HefIeni0).



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa 1 BBIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIE, IEPEXO] OT OAHOM (HOPMBI 3amUCU
npoberi k gpyroi. IloHsATHE palMoOHAIBHOTO 4YHCIA, 3alMCh, CpPaBHCHUE,
YIOPSJIOUMBAHUE PAlMOHATBHBIX YHCEN. ApupMeTHUecKHe ACUCTBUA C
pauroHaIbHBIMU YucHaMu. Pelienue 3agad u3 peabHOM NPAKTUKU HA 4acTH, Ha
TpoOH.

CreneHb C HaTypaJbHBIM [IOKa3aTelIeM: OIpe/esieHne, MNpeodpa3oBaHue
BBIPQXKEHUN Ha OCHOBE OMpEeNICHHs, 3aniCh 00IbIINUX yuceln. [IpoleHTs, 3anuch
IPOLIEHTOB B BUJIE IPOOU U JpOoOM B BUJIE MPOLIEHTOB. TpU OCHOBHBIE 337a4uM Ha
MPOLICHTBI, PEIIEHUE 33/1a4 U3 PEATIbHON MPAKTUKH.

[IpuMeHeHne TPU3HAKOB  JACIMMOCTH, PA3JIOKEHHE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCEN.

PeanbHble  3aBUCMMOCTHM, B TOM 4HCIEe MOpsaMmas HW  oOparHas
IIPOIIOPLIMOHATIBHOCTH.

Anre0panvecKkue BbIPasKeHUsI

IlepeMeHHBIE, YNCTOBOE 3HAYEHUE BBIPAXKEHHUS C MEPEMEHHOM. JlomycTuMbIe
3HAYEHHUs NepeMeHHbIX. [IpefcTaBienne 3aBUCMMOCTH MEXY BEJINYMHAMU B BUJE
dopmynbl. Beruucnenus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BbIPAKEHHUI,
TOXKIECTBEHHO PpAaBHBIE BBIPAKEHUs, TMpaBWiIa MPeoOpa3oBaHUs CYMM U
POU3BEAEHUI, MpaBUIa PACKPHITHS CKOOOK M MPUBEACHUS MOJAOOHBIX CllaraeMbIX.

CBoliCTBa CTENEHU C HATYpPaJIbHBIM I1OKA3aTEIEM.

Opnnouwiensl U MHOrOwIeHbl. CTeneHb MHOrouseHa. CioxeHue, BhIUUTaHuE,
YMHOKEHUE MHOTOUYJIEHOB. DOpMyJbl COKPAIIEHHOTO YMHOXEHUS: KBaJpaT
CYMMBl M KBagpar pasHocTH. PopMyrna pa3HOCTM KBaapaToB. Pasznoxenue
MHOT'OYJIECHOB Ha MHOKHTEJIN.

YpaBHeHus] 1 HEPaABEHCTBA

VYpaBHEHUE, KOpEHb YypaBHEHHs, MpaBWiIa MPeoOpa3OBaHUsS YpaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHMIA.

JluHeiHOe ypaBHEHHWE C OJHOM MEPEMEHHOW, YHUCIO KOPHEW JMHEUHOTO
YPaBHEHMS, pEIICHHE JMHEHHBIX YypaBHeHHU. (CoOCTaBieHUE YpaBHEHHH IIO
YCIJIOBMIO 3a/1aui. Penienre TeKCTOBBIX 3a1a4 C IIOMOIIBIO yPaBHEHUM.

JIuneitHOoe ypaBHEHHME C JBYMS NEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEVHBIX YPABHEHUM C JBYMs II€PEMEHHBIMH. PelieHue cucrteMm ypaBHEHHU
CrocoOOM TMOACTAaHOBKHU. [IpuMepnl pemieHusi TEKCTOBBIX 3ajlad C IOMOILbIO
CUCTEM YPaBHEHHUM.

DyHKUUH



Koopannara Toukn Ha npsMon. YuciaoBsle TPOMEXKYTKU. PaccTosiHne Mexy
JIBYMs TOYKAMHU KOOPIMUHATHOU MPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AGcmucca U opAvHAaTa
TOYKHM Ha KOOPJIMHATHOH MIocKkocT. [Ipumepsl rpadukoB, 3aaHHBIX (HopMyIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTel. [lonsarue ¢ynkmuu. [padux
¢yukuuu. CoiictBa ¢pyHkuuid. Jluneiinas ynkuus, e€ rpaduk. I'paduk pyHkumn
y = [x|. T'paduyeckoe pelieHHEe JHHEHHBIX YpaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHCHUM.

8 KUIIACC

Yuciaa v BBIYMCICHUSA

KBampatupiii xopeHbp u3 uucna. [lonstue 00 upparloHATLHOM YHUCIE.
Hecsatuunbie TpuOIMKEHUST UppallMOHAIbHBIX unces. CBOMCTBA apuMeTHUeCKIX
KBaJIpaTHBIX KOPHEH U MX MPUMEHEHHUE K MTPEOOPa30BaHUIO YUCIOBBIX BBHIPAKEHUM
Y BBIYUCJICHUSAM. J|eCTBUTEIIbHBIE YUCIIA.

Crenens ¢ LenpIM MoKa3aTeneM u e€ cBoiictBa. CTaHIapTHas 3allUCh YUCIA.

AnreOpanyeckue BhIpaKeHUIAJATeOpanyecKkue BbIpaskeHust

KBagparHelii  TpEXWIEH, pa3JIOKEHHE  KBAaApPaTHOTO TPEXWIEHA HAa
MHOKHUTEJIH.

AnreOpandeckasi 1poOb. (OCHOBHOE CBOWMCTBO alreOpanueckor apoowu.
CrnoxeHue, BBIYUTAHHE, YMHOXXEHHE, JIeJICHHE alreOpandecKux JapoOei.
ParmonanbHbie BRIpaXXEHUS U UX MPEeoOpa3zoBaHMUE.

VYpaBHEHHUS U HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMmynaa KOpHEH KBaapaTHOTO ypaBHECHWUS.
Teopema Buera. Pemenne ypaBHeHUN, CBOAAIIMXCA K JIMHEWHBIM U KBAJIPATHbIM.
[Ipocreiiue 1poOdHO-pallMOHATLHBIE YPABHEHUS.

['padmueckast uaTEpIpETAIUS YPaBHEHUN C BYMS MEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpPaBHEHUW C JBYMs NepeMeHHbIMU. [IpuMepbl pelieHuss CHUcTtem
HEJIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj]1a4 alreOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTtemMbl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

OyHKIMNPYHKINH

[Tonsitue Qynkruu. OOnacTh oOmNpeneneHUuss W MHOXKECTBO 3HAYEHUU
¢byukimu. CriocoObl 3a1anus yHKIIHA.

I'padux ¢dynxuuu. YUrenne cBoiictB QpyHkuuu no e€ rpaduky. [Ipumeps
rpaukoB GYHKIHMA, OTpaXKaIOIIKUX peabHbIE MPOIIECCHI.



@OyHKUMY, ONUCHIBAIOLIIME TMPSAMYIO U OOpaTHYIO MpPONOPLHOHAIIBHBIE
3aBHCHMOCTH, UX rpadukn. OyHkmun y = x2, y = x3, y = \x, y=|x|. I'paduueckoe
pelIeHre YpaBHEHUM U CUCTEM YPaBHEHH.

9 KIIACC

Yuciaa 1 BBIYMCICHUS

PaunonanbHble 4Kclia, UppalMOHAIbHBIE YHCIIA, KOHEUYHbIE U OECKOHEUHbIE
AecsiTuHuHble ApoOu. MHOXKECTBO JEMCTBUTEIbHBIX YHCEII, JEHCTBUTEIbHBIC YHCTIa
Kak OECKOHEYHbIE NeCATUYHbIE NIpoOH. B3anMHO OAHO3HAUYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOW IIPSMOM.

CpaBHeHHME JCHCTBUTENBHBIX 4HCEN, apu(METHUYECKHEe JEHCTBUS C
JNEHUCTBUTENBHBIMU YUCIAMU.

Pasmeppl 0OOBEKTOB OKpPYKAIOIIETO MHpPA, IJIUTEIBHOCTH MPOLECCOB B
OKPYKAaOIIEM MHDE.

[TpubnmxEHHOE 3HAUCHHE BETUYMHBI, TOUHOCTh MpUOImKeHus. OKpyrieHue
yucen. lIpukuaka v oeHka pe3yabTaToB BIYACICHHAMN.

YpaBHeHUs] ¥ HEPABEHCTBA

JIunerinoe ypaBHeHHe. Penmenne ypaBHEHUN, CBOAAIINUXCS K JIMHEUHBIM.

KBaznpaTHoe ypaBHEHHE. PenieHue ypaBHEHHH, CBOIAIINUXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. lIpuMepsl pelieHus ypaBHEHUNW TPETbEU U 4ETBEPTOM
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTENH.

Pemenue npoOHO-paninoHaNbHBIX YypaBHEHUW. PelieHune TEKCTOBBIX 3a7ad
anreOpandeckuM METOIOM.

VYpaBHEeHHE C IBYMsI NEpeMEHHbIMH U ero rpaduk. Pemenue cucrem nByX
JIMHEHHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. Pemenue cucrem AByX ypaBHEHUH,
OJIHO W3 KOTOpBbIX JHHEHHOe, a JApyroe — BTOpoM creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUHN C IBYMsI IEPEMEHHBIMH.

Pelenne TeKCTOBBIX 3a/1ay anredpanyeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOW. KBanpaTHble HEpaBEHCTBA.
I'padpuueckas wHTEepHperanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.

OyHKINN PYHKIHT

KBanpatuunas ¢ynkius, e€ rpaduk u cBoictBa. [lapabGona, KoopauHATHI
BEPILUHBI TapadoJIbl, 0Cb CHMMETPUH MAPAOOJIBbL.

I'paduxu dyrkimit: y =kx, y=kx + b, y=k/x, y = x3, y=Vx, y = |x| , u ux
CBOMCTBA.



YucnoBsle  MOCHENOBATEIbHOCTUYMCIOBBIE  NMOCAEA0BATEIbHOCTH H
nporpeccuu

[ToHsiTHE YHCIOBOW MOCIENOBATEIBHOCTH. 3aJlaHUE IMOCIEA0BATEIILHOCTH
peKyppeHTHOI dhopmyion u GopMyioi n-ro diieHa.

Apubdmernueckass U reoMeTpuueckas mporpeccuu. Dopmyisl n-ro YieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKOW M TEeOMETPUUECKOW MPOrpeccHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEHWHBIM U 3KCHOHCHIUAIBHBIA POCT.
CoxHbI€ TPOLEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS TMPOrpaMMbl  y4eOHOro Kypca
«Anrebpay» XapaKTepu3yIOTCS:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpECa K TMPOHUIOMY UM  HACTOALIEMY POCCHUUCKOU
MaTreMaTUKH, LIEHHOCTHbIM OTHOUIEHMEM K  JIOCTUKEHUSM  POCCUMCKUX
MaTEMATUKOB M POCCHMCKOW MAaTEMATHYECKOM MIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHXKEHUN B IPYTUX HAyKax M MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO O0S3aHHOCTEH TpaKJaHWHA M peau3allid ero
npaB, TMpPEACTaBICHUEM O MAaTeMAaTHUYEeCKHMX OCHOBaX (DYHKIMOHUPOBAHUS
pa3IMYHbIX CTPYKTYp, SBJICHUI, MPOLENYp T'PaKJAHCKOro OOIIecTBa (HampuMmep,
BBIOOPBI, OITPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO STUYECKHUX MPOOJIEeM, CBSI3aHHbIX
C TMPAKTUYECKUM MPUMEHEHUEM [JTOCTUKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaIbHO-3TUYECKUX MPUHIUTIOB B JEATEIBHOCTH YYEHOTO;

3) Tpya0BO€E BOCHIUTAHUE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE€ B PEUICHUM NPAKTUYECKUX 3a]ad
MAaT€MaTH4YECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha TPOTSHKCHUHM BCEW JKM3HM MJISl YCIEIIHON M poQeCcCHOHATBHON
NESATeTbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BHIOOPOM H
MMOCTPOSHUEM WHIUBUIYAIbHON TPACKTOPUU OOPA30BAHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTNYecKo0e BOCIIUTAHME:

CIIOCOOHOCTBRIO K JMOIMOHAJIBPHOMY ¥  3CTETUYECKOMY  BOCIPHAITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/au, PEHICHUH, pacCyXJIECHUW, YMEHUIO BUICThH
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 MO3HAHMS:

OpPUCHTAllMEN B JEATEIBHOCTA Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEe/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKa, MPUPOIBI U
oOIecTBa, MOHUMAaHWEM MaTEMaTUYECKOM Haykh Kak c@epbl YeIoBeuecKou
NEATENBbHOCTH, 3TAalOB €€ pa3BUTUA M 3HAYMMOCTH ISl Pa3BUTHUS LUBUIIM3AIWH,
OBJIAJICHUEM SI3BIKOM MATEMATHKHA M MAaTeMaTU4YECKOM KYIbTYpOW KakK CpPeACTBOM
MO3HAHWSI MHpPA, OBJIAJACHUEM MPOCTEUIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON
JEATENBHOCTH,



6) ¢dusumueckoe BocnuTaHue, (POPMUPOBAHNE KYJIbTYPbl 310POBbSI U
IMOIMOHATBHOI0 0J1ar ONmoJIyYus:

TOTOBHOCTBHIO TPHUMEHSITh MaTeMaTHYECKHME 3HAHUS B HMHTEpEcax CBOETO
30POBbs, BEACHHUS  3J0pOBOro  oOpa3a  KU3HU  (3M0pOBOE  MHTaHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHATUW W OTIbIXa, peryispHas Qunyeckas
AKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBBIKA pe(IeKCUM, TPU3HAHHEM CBOETO
mpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa APyroro 4eioBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHME:

OpHEHTAIMEH Ha MPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHWK IS PEIICHHS 3a1a4
B 00JaCTH COXPAHHOCTH OKpPY’KaIomIed Cpeapl, IUIAHUPOBAHUS TOCTYNKOB W
OLICHKM WX BO3MOXKHBIX TIOCJIEJICTBUI JIsi OKpYXKalolled Ccpeabl, OCO3HAHHEM
rJI00ATILHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U MyTel WX pelIeHHUs;

8) aganTaumus K U3MEHSIOIMMCH YCJIOBUSAM COLUHAIBLHOW M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEOMPEACIEHHOCTH, TOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IESITEIbHOCTh, B TOM YHUCIE
YMEHHE YYUTBHCS y JIPYrux JOJeH, MpruoOpeTaTh B COBMECTHOM JAESITEIIbHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OIIBITA IPYTHUX;

HEOOXOJIMMOCThI0O B (OPMHPOBAHWU HOBBIX 3HAHUW, B TOM YHCIE
(bopMyIHpPOBaTh UIICH, TIOHATHS, TUIIOTE3bI 00 OOBEKTAX U SABICHUSAX, B TOM YHCIIC
paHee HEHW3BECTHBIX, OCO3HaBaTh JACPUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEDP, KOPPEKTHUPOBATH
NPUHUMAEMbIC PEIICHUSI W JCUCTBHSA, (OPMYJIUPOBaTh M OIICHUBATH PHUCKU |
MOCIIEAICTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBarebHbIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH

ba3oBble Joruueckue AeMcTBUSA:

e BBIIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWHA MEXIY TMOHATUIMH, (OPMYIHPOBATH
ONpeseNieHUs]  TMOHSATUM, YCTaHaBJIMBaTh  CYIIECTBEHHBIH  IMPU3HAK
KJaccu(UKaIMi, OCHOBaHUS i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpPUHUMATh, (GOpMyTUpOBaTH UM  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATE/IbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIATH ~ MaTe€MaTHUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUAX M YTBEPKICHUSX,
npeqaraTb  KpUTEpUM sl BBIABJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUHIA;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U
VMHJIYKTABHBIX YMO3AKIOUYEHUM, YMO3AKIFOUEHUH 10 aHAJTIOTUU;

pa3bupaTh IO0Ka3aTeNbCTBA MAaTEMATHUYECKUX YTBEPXKICHUH (MIpsIMbIe U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4eCKuX (PaKToB, BBICTPaWBaTh AapPryMEHTAIMIO, MPHUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOW 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BbHIOMpaTh Hauboyiee NOAXONAIIUNA C Y4ETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBare/bCKue JeicCTBHA:

UCIIOJIb30BaTh BOMPOCHI KAK HCCIIECIOBATENLCKUNA MHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCHL, (UKCUPYIONIME MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOoe, (OpMHUPOBATH
TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh 10 CAMOCTOSITEIbHO COCTaBJIICHHOMY IUIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HCCIENOBaHWE MO  YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXK]Ty COOOM;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 000OIIEHUSI U BBIBOJIBI IO pe3yJIbTaTam
MPOBEIEHHOTO HAOIIOACHUS, MCCIEIOBAaHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXHOE PAa3BUTHE IIpoliecca, a TaKXKE BBbIJIBUTATh
MPENTNOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(MOpPMAIUU, aHHBIX,
HEOOXOAMMBIX JUIsl pEILICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH
MH(OPMAIUIO PA3IMYHBIX BUIOB U (POPM IPEICTABICHUS;

BbIOMpaTh (opMy TMpeAcCTaBleHUS HHGOpPMalMU U HIUIIOCTPUPOBATH
pelaeMble 3a7adyd CXeMaMu, JAuarpaMMaMy, WHOW Tpaukoil U UX
KOMOMHAILIUSAMU;

OLICHMBAaTh HAAEKHOCTh MHGMOpPMAIMM O KPUTEPHUSIM, MPEAJIOKEHHBIM
YUUTENIEM UM CPOPMYIHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKAaTHBHBIC YHHBEpPCalbHbIC Y4eOHbIe 1elCTBHUA:



BOCIIpUHUMATh M  (HOPMYTUPOBAaTh CYXKJACHHUA B COOTBETCTBHH C
YCIOBUSIMHU U TENISIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHus 3aa4i, KOMMEHTHPOBATh MOJYUECHHBIN PE3yNIbTaT;

B XOJIe OOCYXIEHHMsI 337aBaTh BOIIPOCHI IO CYILIECTBY 00CYXAaeMON TEMBI,
npoOJIeMBI, peraeMoil 3a7auu, BEICKAa3bIBaTh UICH, HAIIEJICHHBIC HA MTOMCK
pEIlIEHUs, COMOCTaBISATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JAHajiora, OOHapyKHUBaTh paziIMuhe U CXOJCTBO MO3ULHUHU, B
KOppEeKTHOH popme hopMymHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;
OPEICTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJaud,  SKCIIEPUMEHTA,
UCCIIE/IOBAaHUs,  TMPOEKTa,  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMU U OCOOEHHOCTEN ayJUTOpUH;
NOHMMATh W HCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHONM  H
WHJUBUIYaTbHOM pPaOOThl MpU pEHIeHUH Y4EeOHBIX MAaTeMaTHYEeCKUX
3ajad4;

MPUHUMATH 1€Ib COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHU3aIUIO
COBMECTHOW paboOThl, paclpenensiTe BUIbl padOT, JA0roBapUBaThCH,
o0cyXaaTh MPOIECC U pe3ysibTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCYXIeHUs, 0oOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMbl U JApPYrH€), BBIIOJHATH CBOIO YaCTh
paboTHl U KOOPAMHUPOBATH CBOM JACHCTBUS C IPYTMMH YJICHAMH KOMAaH/IbI,
OLIEHWBATh KadyeCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSM,
c(OpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHUSL.

PerynsiTuBHbIC YHHBepcaibHbIe YueOHbIe 1eliCTBUSA
Camoopranmszanus:

CaMOCTOSITEJIbHO COCTABJISATH IUIAH, aJITOPUTM pelIeHUs 3afauu (WM ero
4acTh), BBIOUpATh CIOCOO pelIeHHs ¢ Y4ETOM HMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ yU€TOM HOBOM MH(GOPMAITUH.

CaMOKOHTp 0J/1b, 3MOHI/IOHaJIBHLIﬁ HHTCIJICKT:

BIIAJICTh  CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISL mpoliecca |
pe3ysbTara peueHus MaTeEMaTUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPU PEUICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, HAWJIEHHBIX OLIMOOK, BBISBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEILHOCTH IMOCTABJICHHOW 1EIN
U YCJIOBHSIM, OOBSICHSITh MPUYMHBI JOCTHKEHUS WU HEIOCTYHKCHUS I1EJTH,
HaxOJIUTh OIIMUOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATBI

K xoHiy oOydeHuss B 7 KJjacce OOYYAIOIIMICS TOJYYUT CIIEAYIOIIHNE
MIPEIMETHBIC PE3YJIbTATHI:

Yuciaa 1 BBIYMCICHUS

BrITIoNmHATh, codeTas YCTHbIE W TMHChbMEHHBIC MPUEMBI, apuhMETHUICCKUE
JIEHUCTBUS C PAIMOHATILHBIMU YHCIIAMU.

HaxomuTe 3HaYeHHsS YHUCIIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HBIC
CIOoCcOOBI M MPUEMBI BBIYMCIICHUS 3HAYCHUH JTPOOHBIX BBIPAKCHUMN, COICPIKAITUX
OOBIKHOBEHHBIE H JIECATUYHBIE TPOOH.

[lepexoauTs OT OmHOM (HOPMBI 3aMKMCHU YKCEN K APYroil (mpeoOpa3oBbIBAThH
JECITUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO JCCSITHYHYIO TPOOB).

CpaBHUBATH U YIOPSAIOUYUBATH PAIIMOHATIBHBIC YHCIIA.

OKpyriasaTh ynca.

BbINIONHATS TPUKUIKY U OLICHKY PEe3yJibTaTa BRIUUCICHUHN, OIICHKY 3HAUCHUIM
YUCJIOBBIX BBIPAKCHUH. BBIMOMHATH JACHCTBUS CO CTEMEHAMH C HaTypajJbHBIMHU
MOKa3aTeISIMH.

[IpumeHsATH  NpPU3HAKK  JCIMMOCTH, pa3JIO)KEHHE HAa  MHOXHUTEIH
HaTypajdbHBIX YHCEIL.

PemaTe mpakTUKO-OpMEHTUPOBAHHBIC 3aJaud, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYMH, TPOTMOPIIMOHATLHOCTRIO BEITUYMH, TPOIEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl PEUIEHUS 3a7ay ¢ YYETOM OrPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredpauvecKkue BbIpasKeHUs!

Hcnonb30BaTh anreOpandecKyrd TEPMUHOJIOTUIO U CHMBOJIMKY, MPUMEHSITH
e€ B IIpolecce OCBOCHUs y4eOHOro Marepuarna.

HaxomuTte 3HaueHWs OYKBEHHBIX BBIPAKECHUN TpU 3aJaHHBIX 3HAYCHHSIX
MIePEeMEHHBIX.

Boimonuate  mpeoOpa3oBaHMsl  IEJIOrO0  BBIPAXEHUS B MHOTIOYJICH
MIPUBEACHUEM TTOIOOHBIX CIIAaraeéMbIX, PACKPBITHEM CKOOOK.

BbITIONIHATh yMHOXEHUE OJHOYIEHA Ha MHOTOWIEH M MHOroudjieHa Ha
MHOTOYICH, TPUMEHATH (POPMYJIBI KBaJIpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKCHHE MHOTOYJICHOB HAa MHOXHUTEIA C TIOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXWTENS, TPYINIUPOBKU  CJaraeMbix,
npuMeHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTh mpeodpa3oBaHKsi MHOTOWICHOB JIJISl PEIICHUS PA3IMYHBIX 3aj7a4
U3 MaTeMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON TTPAKTUKH.

Hcnonb30BaTe CBOMCTBA CTEMEHEW C HATYpPaJbHBIMHU IIOKA3aTENSAMU IS
peoOpa3oBaHUs BBIPAKESHUM.



YpaBHeHUs] M HEPABEHCTBA

Pemars yMHEVHBIE yYpaBHEHHMS C ONHOW IEPEMEHHOM, NPUMEHsSA IpaBUiIa
1Iepexoia OT UCXOJHOI0 YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTs, saBisercs
JIM YUCJIO0 KOPHEM YPABHEHHS.

[IpumensTh rpaduyecKkrue METObI MPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTs npuMepsl Map 4YHKCEN, SABIAIOMIMXCA PELICHUEM JMHEHHOTro
YPaBHEHHUsI C IBYMsI IEPEMEHHBIMH.

Ctpoutb B KOOPAMHATHOM IUIOCKOCTH TpadUK JMHEHHOTO YpaBHEHUS C
IBYMsI TE€PEMEHHBIMH, MOJb3YsICh I'paUKOM, NPUBOAUTH TPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemate cucreMbl ByX JIMHEWHBIX YPABHEHMI C JBYMS IIEPEMEHHBIMU, B TOM
qHCclie Tpa@UuecKH.

CocTaBnaTe M pellaTh JIMHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEMHBIX
YPaBHEHHMM II0 YCIOBHIO 33aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/J1a4M II0Jy4YE€HHBIN pPe3yJIbTaT.

DOyHKIMHA

N300paxaTh Ha KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATAM, JIy4U, OTPE3KU, UHTEPBAJIbI, 3AIIUCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anreOpandecKoM si3bIKE.

OtMmeyaTh B KOOPIAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJIWHATaM,
CTpOUTH TpaUKu TUHEUHBIX PyHKIUN. CTpouTh rpaduk QyHKIUU y = |X|.

OnuceiBaTh C MOMOIIBIO (YHKIUHA W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHUE, ILI€HA, KOJNYECTBO, CTOUMOCTb,
POU3BOJIUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHue pyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnocod MpeACTaBICHUS W aHaiIu3a HWH(opManuu,
U3BJIEKaTh U UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPAPUKOB PEATIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHny oOyduenuss B 8 Kiacce oOydaroIMiCsA MOMYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucnaa 1 BBIYMCICHUSA

Hcronp30BaTh HayalbHBIE IIPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX
YUCeN JUIsl CPAaBHEHUS, OKPYIJICHUS M BBIYMCICHUH, N300paXkaTh JIEHCTBUTEIbHbBIC
YHCJia TOYKaMH Ha KOOPAWHATHOU IIPSIMOM.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHSA, HAXOAMTh
KBaJpaTHbIE KOPHH, HCIOJB3Ys IPU HEOOXOAUMOCTH KalbKYJSITOpP, BBINOJIHSITH
npeoOpa30BaHUsl BBIPAKEHHUH, COJAEpXKAIIUX KBaJpaTHbIE KOPHM, HCIONb3Ys
CBOMCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OOJBIIMX U MAJIBIX YHCEN C MOMOIIBIO JECITUYHBIX
npobeit u creneneit yucna 10.

Anre0panvecKkue BbIpPasKeHUsI

[IpuMeHAT, TOHSATHUE CTENEHU C IEeJbIM IIOKa3aTelieM, BBINOIHATh
peoOpa3oBaHus BEIPAKEHUN, COJIEPXKAIIMX CTENICHU C IIEJIBIM TTOKa3aTeleM.

BBINMOMHATE TOXAECTBEHHBIE MPEOOPA30BAHUS PALMOHAIBLHBIX BBIPAKECHUM
Ha OCHOBE MPaBUJI ACHCTBUM HaJ MHOTOYJICHAMHU U aJITeOpandecKUMu JPOOsSIMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUIIEH HA MHOXUTEH.

[TpuMeHsaTh MpeoOpa3zoBaHusl BEIPAKEHUN I PEIICHUS Pa3IMUHBIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX MPEMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pewiars JMHENHBIE, KBaJpaTHbIE YPAaBHEHUS U PalMOHAIbHBIE YpPAaBHEHMS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHHII, B
TOM YHCJIE C IPUMEHEHHUEM TpadUuecKnX MPeICTaBIeHUH (YCTaHABIMBATh, UMEET
JY YpaBHEHHME WJIM CHUCTEMa YPABHEHHMI pEUICHUs, €CIM HMEET, TO CKOJIbKO, U
mpouee).

[lepexonuth OT cioBecHOW (HOPMYJIUPOBKHU 3adaud K €€ anredpandeckoun
MOAENH C TOMOILIBKD COCTaBIICHHS YPAaBHEHUS WJIM CHUCTEMbl YpPaBHEHUU,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1au MOJy4EeHHBIN pe3ybTar.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB [JIs CPaBHEHMS, OLICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJAHOM TMEPEMEHHOM M WX CHUCTEMBbI, J1aBaTh
rpaguyecKkyl0 HWUTIOCTPAIMI0 MHOXKECTBA PEIICHUNW HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHU

[TornmaTe U HUCMONB30BaTh (DYHKIIMOHATIBHBIC TIOHSTHS U S3BIK (TSPMUHBI,
CUMBOJIMYECKHE O0O3HAUEHHUsI), ONPEAENATh 3HAUYCHHE (YHKIHUM O 3HAYEHUIO
aprymeHTa, onpeessiTh CBOMCTBa (PyHKIMM MO €€ rpaduKy.

Ctpoutb rpaguku daeMeHTapHbIX PYHKIUN BUJIA:

y=kix, y=x2, y =x3y = |[x|, y = VX, OlHuChIBaTb CBOIiCTBA UMCIOBOIA
byHKIIMN 110 €€ TpaduKy.

K kxoHiy oOyueHuss B 9 kiacce oOyd4arolUiCs TMOMYYUT CIEIYIOIINUE
IIPEAMETHBIE PE3YJIbTAThI:

Yucia 1 BHIYUCITIEHUS

CpaBHUMBATh U YIOPSAOYUBAThH PAllMOHATIBHBIE U UppallMOHAILHbBIE YUCIIA.

Boimonuate  apudmeTndeckue JACUCTBUS C PAlMOHAIBHBIMU  YHUCIIAMH,
coueTrass YCTHbIE M TMHUCHBMEHHBIE TMPUEMBI, BBIMIOJHITHL BBIYUCICHUS C
UPPALMOHAIbHBIMU YUCJIAMMU.



HaxomuTe 3HaueHWs CTENEHEW C UEJNbIMH IIOKA3aTesIMU M KOPHEW,
BBIYHCIIATh 3HAYEHHS YHCIIOBBIX BBIPAKCHUMN.

OKpyriATh JEWCTBUTENbHBIE 4YHCJA, BBINOIHATh NPUKUIKY pE3ylbTaTa
BBIYMCIICHUH, OLICHKY YMCIOBBIX BBIPAKECHUM.

YpaBHeHUsS] U1 HEPABEHCTBA

Pemate nuHENHBIE W KBAJpATHBIE YPABHEHUSA, YPABHEHHS, CBOMSIIMECS K
HUM, NPOCTEHIINE APOOHO-pAIIMOHATBHBIC YPABHEHUSI.

Pemwars cucreMsl IByX JMHEHWHBIX YPABHEHMM C JIBYMs IIEPEMEHHBIMU H
CHUCTEMBI JBYX YPAaBHEHHH, B KOTOPBIX OJHO YPABHEHHUE HE SIBJISIETCS JIMHEHHBIM.

PemaTts TekcTOBBIE 3a7auM aNreOpandecKrM CIIOCOOOM €  TTOMOIIBIO
COCTABJICHUSI YPABHEHHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMS IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUW U CUCTEM YpPaBHECHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUUIeCKUX MPEACTaBICHHUN (yCTaHABINBATh, UMEET
JIM YpaBHEHHUE WM CUCTEMa YpPaBHECHUH PELICHUs, €CIIA UMEET, TO CKOJIBKO, U
npouee).

Pemate nuHeWHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pELICHUE HEPABEHCTB HA YMCJIOBOW NPSIMOW, 3alMCBHIBATH PEIICHUE C MOMOILBIO
CHMBOJIOB.

Pemate  cuCTEMBI  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJAPAaTHOEC HEPABEHCTBO, U300pakaTh pEHICHUE CHUCTEMBbI
HEPABEHCTB Ha YHCJIOBOU MPSIMOU, 3AIUCHIBATh PEIIEHNUE C IOMOILIBK) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUHN PA3JIMYHBIX 33]a4.

DyHKIMHA

PacrioznaBath ¢GyHKIMM HW3ydeHHBIX BHUAOB. lloka3biBaTh CXeMaTUYECKH

pacroJIoKeHHE Ha KOOPJIMHATHOM MIIOCKOCTH rpadukoB GyHKUMHE BuAa: y = kx, y
=k +b y=kix,y=ax2 + bx + ¢, y=x3, y=1x, y = ||, B 3aBucumoctH or
3HaYeHUH K03(pPUIIMEHTOB, ONUCHIBATh CBOWCTBA (DYHKIIUI.

Crtpouth U M300pakaTh CXEeMAaTHYECKU TpapUKU KBaJAPaTHMUHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMM 110 UX IpaduKaM.

Pacno3naBarh KBagpaTuuHyr0 (QYHKIHIO 110 (HOpMyJie, IPUBOJUTH ITPUMEPHI
KBaJIPAaTUYHBIX (QYHKIMI U3 pealbHOM KU3HH, (DU3UKHU, TEOMETPHH.

YuciioBble MOCJI€10BATEIbHOCTH M NIPOrPecCuu

Pacno3naBath apupMETHUECKYl0 U TEOMETPHYECKYI0 MPOTPECCHH IPH
pa3HBIX crioco0ax 3a/1aHusl.

BbINONHATE  BBIUMCIAEHHMS C  HUCHOJb30BaHUEM (OpPMYN N-ro uJeHa
apuPMETUUECKON 1 T€OMETPUYECKON MTPOrPECCHIi, CYMMBI MIEPBBIX N YJICHOB.

N300pakaTh ujieHbl MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPAMHATHOM
IIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YMCIOBBIMH IOCIEIOBATEIBHOCTSIMH, B TOM
YUCJIE 33Jla4¥ U3 PEATbHOM JKU3HU (C MCHOJIb30BAaHUEM KAJIBKYIATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosuvecTBo yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne n/m Kourposabhubie | TIpakrudyeckue
NMPOrpaMMBbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Yucna u Beruucienus. PanimonansHbie 75 | bu6mmoreka [JOK
quUCIia https:/m.edsoo.ru/7f415b90
bu6moreka IIOK
2 A 2 1
nre0panvdecKue BEIPAKEHUS 7 https://m.edsoo.ru/7f415b90
but6moreka [JOK
20 1
3 ¥ PABHEHILA I HEPAB eHCTRA https://m.eds00.ru/7f415b90
bu6morexa IIOK
. D 24 1
4 Koopaunarst u rpaguicu. Qymicuin https://m.eds00.ru/7f415b90
but6moreka [JOK
IT 000 6 1
: OBTOPCHIE H ODODIICHHIE https://m.edsoo.ru/7£415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | Ilpakrnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsl
but6moreka [JOK
1 4 .K 15
Wcia v BerauciaeHus. KBajapaTHeie KOpHU hitps:/m.edsoo.ru/7417af8
) Uucna u BeraucieHus. CTelneHb ¢ IeIbIM 7 bu6moreka [IOK
IOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpaKEHUS. 5 | bu6mmoreka [IOK
KBagpatHslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKre BhIPaKCHHUS. 15 | bu6morexa [IOK
AnreOpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHcTBa. KBagpaTHbie 15 | bubmmorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bu6morexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
but6moreka [JOK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHncTBa hitps:/m.edsoo.ru/7417af8
bu6moreka [IOK
8 DyHiciuy. OCHOBHAIC MOHATUS > https://m.edsoo.ru/7f417af8
bu6moreka IIOK
9 o 4 9
yHIUHH. THCIO0BEIC pyHKILHH https://m.edsoo.ru/7f417af8
bubmumoreka [IOK
10 I1 600 6 2
OBTOPEHHE H 0D0DICHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KoanuectBo 4acos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasnsbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
| Uucna v Berurcienus. JleficTBUTEnbHbIC 9 bubmotexa [JOK
yucna https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 | bubmuotexa [JOK
OJIHOW MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 | bubmuorexa [IOK
YpaBHEHHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 YpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.c/7f419d08
bu6mmoreka [JOK
5 o 16 1
YHIEHHH https://m.edsoo.ru/7f419d08
bu6moreka [JOK
4 15 1
6 WCIIOBBIE MOCIIEI0BATEIILHOCTH hitps://m.edsoo.r/7f419d08
7 [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIIHS 13 | bu6mmoreka [JOK
3HAHUH’ https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuectBo yacos JIEKTPOHHBIE
Ne Hdara nu(ppoBbIE
n/n Tema ypoka Bcero Konrpoassrie | IIpakTirieckue U3YYCHUS oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
1 [TonsATHE pallMOHAIBHOTO YUCa 1 0 0 02.09.2025
) ApudmeTnueckue A1eHCTBUS C | 0 0
palMOHAIbHBIMH YHCJIAMHU 03.09.2025
3 ApudmeTnueckue AelcTBUS C 1 0 0
panvoHaIbHBIMU YUCIAMHU 04.09.2025
4 ApudmeTnueckue 1elcTBUS C | 0 0
palMOHAILHBIMH YHCIIAMHU 09.09.2025
5 ApudmeTrueckre AecTBHS C | 0 0
palMoHAILHBIMU YU CIIAMH 10.09.2025
6 ApupmMeTnueckue TeHCTBUS C : 0 0
paloOHaILHBIMU YHUCJIAMHU 11.09.2025
7 CpaBHeHue, ynopsiounBaHue | 0 0
paIMOHAIIbHBIX YU CET 16.09.2025
g CpaBHeHuUe, yIops104UBaHHE | 0 0
palMOHAJIbHBIX YHCET 17.09.2025
9 CpaBHeHHUE, yHopsiiO4UBaHUE | 0 0
palMOHAIIbHBIX YU CET 18.09.2025
10 Crenens ¢ HaTypaJbHBIM | 0 0 bu6morexa [IOK
M0Ka3aTeIeM 23.09.2025 | https://m.edsoo.ru/7f4211de
11 CremneHb ¢ HaTypaJIbHBIM 1 0 0 bu6mmoteka [IOK




[10Ka3aTeIeM 24.09.2025 | https://m.edsoo.ru/7f421382
19 Crernenb ¢ HaTypaJIbHbIM bu6morexa [IOK
[I0Ka3aTeIeM 25.09.2025 | https:/m.edsoo.ru/7f42154¢
13 Crernenb ¢ HaTypaJIbHBIM bubmmorexa [{OK
M0Ka3aTeIeM 30.09.2025 | https:/m.edsoo.ru/7f4218be
14 CrereHb ¢ HaTypaJIbHBIM
MoKa3aTeaeM 01.10.2025
Pemenue ocHOBHBIX 33724 Ha IpoOH,
15 .
IIPOLIEHTHI U3 PeaabHOU IIPAKTUKH 02.10.2025
PerieHrie OCHOBHBIX 3a7a4 Ha ApoOH,
16 .
MPOLIEHTHI U3 peajbHON MPaKTUKU 07.10.2025
Pemenue ocHOBHBIX 33724 Ha Ipo0H,
17 .
IIPOLIEHTHI U3 PEAIbHON IPAKTUKH 08.10.2025
Perienre OCHOBHBIX 33724 Ha ApoOH,
18 .
MPOLIEHTHI U3 PEAJIbHON MTPAKTUKH 09.10.2025
[Tpu3Haky 1eTUMOCTH, Pa3JIOKCHHS
19
Ha MHOYKUTEIN HaTypaJIbHbIX YUCEI 14.10.2025
[Ipu3Haku 1eTUMOCTH, pa3JIOKEHHS
20
Ha MHOKUTEIIM HATypPaJIbHBIX YUCET 15.10.2025
71 Peanbnbie 3aBucumoctu. Ilpsamas u
oOpaTHast TPOIOPIHOHAIILHOCTH 16.10.2025
2 Peanbnbie 3aBucumoctu. [lpsamas u
oOpaTHast TPOIOPIHOHAILHOCTH 21.10.2025
3 Peanbubie 3aBucumoctu. [Ipamas u
oOpaTHasi TPOIOPIOHAIBHOCTH 22.10.2025
24 Peanbubie 3aBucumoctu. [lpsamas u
oOpaTHasi TPOMOPIIMOHATBHOCTH 23.10.2025
25 KonrtponeHas paboTta 1o teme




"PannonasnpHbie uncia'

05.11.2025

26 bykBeHHBIC BBIpaKCHUS Bubmmorexa [IOK
ve P 06.11.2025 | https://m.edsoo.ru/7t4 1feec
27 o
OPMYIIH 07.11.2025
2 )
8 OPMYIR! 11.11.2025
29 Ilepemennslie. JlonmycTumMsle
3HAYEHHUs [IEPEMEHHBIX 12.11.2025
[IpeoGpa3zoBaHue OyKBEHHBIX
30 BBIPAKECHUMN, PACKPBITHE CKOOOK 1 bubmorexa [TOK
P > Packb 13.11.2025 | https://m.edsoo.ru/7f41fafa
MpUBEEHUE MOAOOHBIX CllaraeMbIX
[IpeobpazoBanne OyKBEHHBIX
31 BBIPAKEHUM, PACKPBITHE CKOOOK 1 buomorexa [OK
P > Packp 18.11.2025 | https://m.edsoo.ru/7f41fd70
MIpUBEACHUE MTOJOOHBIX ClIaraeMbIX
[Tpeobpa3zoBaHre OyKBEHHBIX
> .
3 BBIPAXXEHUMH, PACKPBITHE CKOOOK U 19.11.2025
MpUBEAEHUE MOJOOHBIX ClIaraeMbIX
[IpeobGpa3zoBaHne OyKBEHHBIX
33 BBIPAXXEHUH, PACKPbITHE CKOOOK U 20.11.2005
MIpUBEAEHUE MOJOOHBIX ClIaraeMbIX
CBoiiCTBa CTENEHU C HATYypaJbHbIM bubmorexa [IOK
34
MoKa3aTeaeM 25.11.2025 | https://m.edsoo.ru/7f421382
CBOIICTBA CTENEHU C HATYpaJbHBIM bubmmorexa [IOK
35
MoKasareseM 26.11.2025 | https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAJIbHBIM bu6morexa [IOK
MOKa3aTeIeM 27.11.2025 | https://m.edsoo.ru/7f4218be
37 MHorouJsieHbl bubmmorexa [{OK




02.12.2025 | https://m.edsoo.ru/7t42276e

bubmmoreka [IOK
38 MrorotneHE! 03.12.2025 https://m.edsogru/7f422930

39 CnoxxeHue, BBIMUTAHUE, YMHOXXEHUE bu6moreka [JOK
MHOTOUYJICHOB 04.12.2025 | https://m.edsoo.ru/7f422af?

40 CnoxeHue, BBIMUTAHUE, YMHOKEHUE bubmmoreka [JOK
MHOTOYJICHOB 09.12.2025 | https://m.edsoo.ru/7f422cc8

41 Crnoxxenue, BHIMUTAHUE, YMHOKEHUE bubmmorexa [IOK
MHOTO4YJICHOB 10.12.2025 | https:/m.edsoo.ru/7f422fca

47 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka [JOK
MHOT'OYJICHOB 11.12.2025 | https://m.edsoo.ru/7f423182

43 DopMyJIbI COKPAILIEHHOTO bu6mmorexa LIOK
YMHOXEHUS 16.12.2025 | https://m.edsoo.ru/7f42432a

44 DopMyJIbl COKPAIIEHHOTO bu6moreka [JOK
YMHOXEHUS 17.12.2025 | https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPAIIEHHOTO bu6moreka [IOK
YMHOXEHUS 18.12.2025 | https://m.edsoo.ru/7f424¢12

46 dopmyIibl COKPAIIEHHOTO bubmmoreka [IOK
YMHOKEHHUS 23.12.2025 | https://m.edsoo.ru/7f424£d2

47 DopMyIIbl COKPAIIEHHOTO bu6morexa [IOK
YMHOXEHUS 24.12.2025 | https://m.edsoo.ru/7f4251d0

43 Paznoxxenne MHOro4JIeHOB Ha bu6mmoreka [JOK
MHOXHUTETN 25.12.2025 | https://m.edsoo.ru/7f423312

49 Paznoxenne MHOTO4YJICHOB Ha bubmmoreka [IOK
MHOXXHUTEIH 30.12.2025 | https://m.edsoo.ru/7f4237fe

50 PaznoxeHne MHOrO4YJICHOB Ha bubmumoreka [IOK
MHOXKUTEN! 13.01.2026 | https://m.edsoo.ru/7f4239de

51

Pa3noxenre MHOTO4JIEHOB Ha




MHOXHUTCIIN

14.01.2026

KonTpomnbsHas padora 1mo reme

52
"AnreOpanveckue BoIpaKeHHs " 15.01.2026
YpaBHeHue, npaBuia
53 0
npeodpa3zoBaHus ypaBHeHva, 50.01.2026
PaBHOCHJIBHOCTh YpaBHEHUN
JInHenHoe ypaBHEHUE C OJTHOU
54 i i
HepeMeHH?H, pelIeHre JIMHEeHHBIX 21.01.2026
ypaBHEHUI
JIuneliHOE ypaBHEHUE C OHOU
55 MepeMEeHHON, PEIICHUE JIMHEUHBIX Bromiorexa [TOK
PEMEHHOH, P 22.01.2026 | https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuneliHOE ypaBHEHUE C OJTHOMU
56 i i
HepeMeHH?H, pelIeHre JIMHEeHHBIX 27 01.2026
ypaBHEHU I
57 Pemenune 3amaq ¢ moMoOIIbIO bu6moreka [JOK
YpaBHEHHI 28.01.2026 | https://m.edsoo.ru/7f42064e
58 Pemenue 3amad ¢ moMOIIBIO bu6moreka [JOK
ypaBHEHUH 29.01.2026 | https://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ moMOIIbIO bubmmoreka [IOK
YpaBHEHUH 03.02.2026 | https://m.edsoo.ru/7f4209a0
Pemnrenue 3aga4 ¢ NOMOIIBIO bu6moreka IIOK
60 .
ypaBHEHU I 04.02.2026 | https://m.edsoo.ru/7t420e6e
61 JIuneliHOE ypaBHEHUE C ABYMSI bubmmorexa [IOK
MepPEMEHHBIMU U €ro rpauk 05.02.2026 | https://m.edsoo.ru/7f427¢32
62 Jlunelinoe ypaBHEHUE C IBYMS bu6morexa [IOK
MepEeMEHHBIMU U €ro rpaduk 10.02.2026 | https://m.edsoo.ru/7f427e8a
63 Cucrema AByX JIMHEHHBIX YpaBHEHUHN bubmmorexa [{OK




C IByMs II€pEMEHHBIMHA 11.02.2026 | https://m.edsoo.ru/7f42836¢
64 Cucrema ABYX JTUHEUHBIX YpaBHEHUN
C IBYMS ITIEPEMEHHBIMHA 12.02.2026
65 Cucrema OByX JTMHEWHBIX YpaBHEHUN
C IByMs [IEPEMEHHBIMU 17.02.2026
66 Cucrema ABYX JIMHEWHBIX YPABHEHUN
C IBYMsI IEPEMEHHBIMU 18.02.2026
67 Pemenue cucrem ypaBHeHUH Bromorexa [IOK
19.02.2026 | https://m.edsoo.ru/7f4284de
68 Pemienue cucreM ypaBHEeHUM bubmorexa [IOK
24.02.2026 | https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHeHUN buomorexa [OK
25.02.2026 | https://m.edsoo.ru/7f4287d6
70 Pemenue cuctemM ypaBHEHHI 26.02.2026
71 Pemenue cuctem ypaBHEHH 03.03.2026
79 KonrtposnpHas pabora o reme bub6moreka [IOK
"JInHelinbple ypaBHEHUA" 04.03.2026 | https://m.edsoo.ru/7f421044
73 Koopaunarta Touku Ha mpsiMoit bubmorexa [IOK
05.03.2026 | https://m.edsoo.ru/7f41de76
74 HucnoBbie TPOMEKYTKH bubamorera LIOK
10.03.2026 | https://m.edsoo.ru/7f41dff2
75 YuciioBble IPOMEXKYTKH 11.03.2006
76 Paccrosinue mexnay IByMsl TOUKaMHu
KOOPJIMHATHOW MPSIMOM 12.03.2026
77 PaccrosHue mexny qByMs TOUKaMu




KOOPJAMHATHOHN IPSIMOU

17.03.2026

73 [IpsiMmoyronibHas cucTeMa KOOPAUHAT bu6morexa [IOK
Ha IUIOCKOCTH 18.03.2026 | https:/m.edsoo.ru/7f41el6e
79 [IpssMmoyrosibHas cucTeMa KOOPAUHAT bubmmorexa [{OK
Ha IUIOCKOCTH 19.03.2026 | https://m.edsoo.ru/7f41e42a
[Tpumeps! rpaukoB, 3aJaHHBIX bu6mmoteka [IOK
80
bopmynamu 31.03.2026 | https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpaukoB, 3aJaHHBIX bubmuotexa IIOK
dbopmynamu 01.04.2026 | https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu 02.04.2026
23 Yrenue rpaukoB peaabHBIX bu6mmorexa LIOK
3aBUCUMOCTEN 07.04.2026 | https://m.edsoo.ru/7f41ea24
84 UYreHue rpauKoB peasbHBIX
3aBUCUMOCTEH 08.04.2026
but6moreka [JOK
85 I1
OHSTHE QYHKIUIH 09.04.2026 | https://m.edsoo.ru/7f41ef06
r
86 pacpuc pysikutin 14.04.2026
but6moreka [JOK
87 Caoii i
poffcTsa pyrKil 15.04.2026 | https:/m.edsoo.r/7f41078
N . bu6mmoreka [JOK
88 Crofictsa pymkuuii 16.04.2026 | https://m.edsoo.ru/7f41f1fe
bubmmoreka [IOK
89 Jluneit
HHCHas QYR 21.04.2026 | https://m.edsoo.ru/7f427282
but6moreka [JOK
90 Jluneit
HHCIHHAs KIS 22.04.2026 | https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TMHEHHOM bu6mmoteka [IOK




byHKIIMH

23.04.2026

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

92

[TocTpoenue rpaduka TMHEHHON
byHKIIUH

28.04.2026

93

I'padux dpyHkIum y =|Xx|

29.04.2026

94

I'padux pyHkum y =|x|

30.04.2026

95

KontposnpHas pabora 1o reme
"Koopaunats! u rpadpuku. @ynkiun"
/ Beepoccuiickas mpoBepodyHast
pabora

05.05.2026

bu6moreka I[IOK
https://m.edsoo.ru/7f41£50a

96

AHanu3 KOHTPOJIBHOM PaboTHI.
[ToBTOpEHVE OCHOBHBIX MOHSATUMN U
METOJIOB Kypca 7 Kyacca, 00001IeHIe
3HAHUU

06.05.2026

97

[ToBTOpEHME OCHOBHBIX TOHITHN U
METOJIOB Kypca 7 Kyacca, 00001IeHre
3HAaHUU

07.05.2026

bu6moreka [JOK
https://m.edsoo.ru/7f429{32

98

[ToBTOpEHNE OCHOBHBIX IOHITHN U
METOJIOB Kypca 7 Kyacca, 00001IeHre
3HaHUU

12.05.2026

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

99

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METOJIOB Kypca 7 Kyacca, 000011eHre
3HaHUU

13.05.2026

100

Hrorosasi KOHTpOJIbHAS paboTa /
Bcepoccuiickas npoBepouHas padorta

14.05.2026

bubmumoreka [IOK
https://m.edsoo.ru/7f429c6¢

101

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METOJIOB Kypca 7 Kyacca, 00001IeHre

19.05.2026

bu6moreka [JOK
https://m.edsoo.ru/7f42a27a




3HAHUHI

[ToBTOpEHVE OCHOBHBIX MOHSATUN U
102 METOJIOB Kypca 7 Kyacca, 00001IeHre
3HaHUU

20.05.2026

bubmmoreka [IOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




8 KUIIACC

KosauuyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IlpakTnueckue
n/n Bcero U3yYCHUS oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
. bubmmoreka [JOK
1 K 1 0 0
BAAPATHBIH KOPEHE 13 HHCTA 02.09.2025 | https://m.edsoo.ru/7142d452
) [Tonatue 06 uppanuoHaIbLHOM | 0 0 bubmotexa IIOK
qucie 03.09.2025 | https://m.edsoo.ru/7f42eaaa
3 Jecstuunblie TpuOIMKEeHUs | 0 0
HppAIMOHAIBHBIX YHCEN 04.09.2025
4 JecsaTudanbie TpUOIMIKEHUS ! 0 0
MppallOHAIbHBIX YU CEII 09.09.2025
5 7 1 0 0
HelicTBUTENBHBIE YKCTIA 10.09.2025
6 CpaBHEeHHE JEHCTBUTENBHBIX YHCET | 0 0 11.09.2025
7 CpaBHeHUE IEUCTBUTENbHBIX YUCEI 1 0 0 16.09.2025
g ApudmeTrueckuil KBaJpaTHbIHN | 0 0
KOPEHb 17.09.2025
Y 2= 1 0 0
9 paBHEHHE BHJIA X = a 18.09.2005
10 CaoticTBa apu(pMeTnuecKux | 0 0 bubmmorexa [{OK
KBaJpaTHBIX KOPHEN 23.09.2025 | https://m.edsoo.ru/7f42d862
CaoiicTBa apu(hMeTHIECKUX bu6morexa [IOK
11 . 1 0 0
KBaJIpaTHBIX KOPHEN 24.09.2025 | https://m.edsoo.ru/7f42d862




[IpeobpazoBaHuEe YNCTOBBIX

12 BBIPaKEHUH, COJlEpKAIMX bubmorexa HOK
P > CONCPIRATH 25.09.2025 | https://m.edsoo.ru/7f42dd26
KBaJpaTHbIC KOPHH
[IpeobpazoBaHre YUCTOBBIX
13 BBIPOKCHUU, COJIEPKAIITUX bubmorexa HOK
P > CONCPRAll 30.09.2025 |  https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIC KOPHU
[TpeoOpazoBaHUE YUCTOBBIX
14 BBIPAXKEHUN, COJIEPKALIUX bubmiorexa [TOK
P > COnEpRA 01.10.2025 | https://m.edsoo.ru/7f42e0be
KBaJIpPaTHBIE KOPHU
[Tpeobpa3zoBaHrE YUCTOBBIX
15 BBIPXKCHUH, COIEPIKAIINX bubmorexa HOK
P > Conepaatl 02.10.2025 |  https://m.edsoo.ru/7f42262
KBaJpaTHbIC KOPHH
16 CreneHb ¢ IeIbIM NoKa3aTeneM bubmotexa [TOK
" 07.10.2025 | https:/m.edsoo.ru/7f4354a4
CranmapTHas 3amuch 4uca.
Pa3mepbl 00bEKTOB OKPYIKAFOIIETO
17 Mupa (OT 3JIEMEHTAPHBIX YaCTHI] J10 bu6morexa [IOK
KOCMHYECKHUX 00BHEKTOB), 08.10.2025 | https://m.edsoo.ru/7f436098
JUTATETBHOCTH ITPOIIECCOB B
OKpYXaloIleM MUpe
13 CBOIICTBA CTETICHU C IEITBIM bu6mmoreka [JOK
rokasareneM 09.10.2025 | https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIEHH C 1IECJIBIM bubmumoreka [IOK
IoKazaTejeM 14.10.2025 | https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C 1IEJIBIM but6mmoreka [JOK
MoKa3aTeaeM 15.10.2025 | https:/m.edsoo.ru/7f435648
CBolicTBa CTCICHH C IICJIBIM but6mmoreka [JOK
21
rokazaTeneM 16.10.2025 | https://m.edsoo.ru/7f43599a




CBOIiCTBa CTENEHH C LIEJILIM

bu6moreka IIOK

22
MoKa3aTeaeM 21.10.2025 | https:/m.edsoo.ru/7f435ed6
2 K i Tpé
3 BAJIpaTHBINA TPEXUIICH 2 102005
24 K i Tpé
BaJ[PaTHBIA TPEXUICH 73102025
)5 Pa3znoxxenue kBajpaTHOro but6moreka [JOK
TpEXUICHA HA MHOXKHUTEITN 05.11.2025 | https://m.edsoo.ru/7f42fd38
26 Pa3ioxxeHue kBaapaTHOro bubmotexa IIOK
TpE€XuJieHa HaA MHOKUTEN 06.11.2025 | https://m.edsoo.ru/7f42£d38
KonrtponsHas pabora mo remam
27 "KBanpatubie kopHu. CTerneHu bubmorexa [IOK
AAPATHEIC KKOPHH. | ’ 11.11.2025 | https://m.edsoo.ru/7f42ec80
KBanpaTHblil TpexuneH
bu6morexa IIOK
28 Anreb 0
ATCOPAITCCias Apodl 12.11.2025 | https://m.edsoo.ru/7f430382
Jonyctumble 3HaUeHUS
2
9 MePEMEHHBIX, BXO/ISIINX B 13.11.2025
anredpanvdecKre BhIPaXK CHUS
JlomycTumple 3HaYEHUS
30 MEPEMEHHBIX, BXOASIINX B 18.11.2005
anre0panvecKue BhIPaKECHHS
OCHOBHOE CBOMCTBO bu6mmoreka [JOK
31 .
anre0pandeckoil 1podu 19.11.2025 | https://m.edsoo.ru/7f4308e6
. bu6mmoreka [JOK
32 C 0
Ofpattierye Apobed 20.11.2025 | https://m.edsoo.ru/7f430a8a
bubmmoreka [IOK
33 C Oeil
CHPALIEHIE APODEH 25.11.2025 | https://m.edsoo.ru/7f43044
34 Coxkparnienue npobeit bubmmorexa [{OK




26.11.2025 | https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BHIMUTAHUE, YMHOXKEHUE bu6morexa [IOK
U JieJieHu e anre0pandeckux apooei 27.11.2025 | https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BHIMUTAHUE, YMHOXXEHUE bubmmorexa [{OK
U JIeTICHHE anredpandecKux qpooeit 02.12.2025 | https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIYUTAHUE, YMHOKEHUE bubmmoreka [JOK
U JIeJIeHre anredpanyeckux apooeit 03.12.2025 | https://m.edsoo.ru/7f4318¢c2
13 Crnoxenue, BHIMUTAHUE, YMHOKEHUE bubmmorexa [IOK
U JIeJIeHN e anredpanyeckux apooei 04.12.2025 | https://m.edsoo.ru/7f431a20
[Ipeobpa3oBaHre BEIPAKCHHUIH,
39 coJiepKaIIuX aare0pandecKkue bubmorexa HOK
ACPAEI P 09.12.2025 |  https://m.edsoo.ny/7f43259¢
JIpoou
[IpeobpazoBanre BEIpAXKECHHUIH,
40 coep KaInX aaredpandecKue bubmotexa [TOK
ACPRat P 10.12.2025 | https://m.edsoo.ru/7f432736
npobu
[TpeoOpazoBaHue BBIPAKECHUN,
41 cop e >II<)a nX anred I:mqecxne budmiorexa [IOK
ACPRat P 11.12.2025 | https://m.edsoo.r/7£432736
Ipodu
47 KonrtponeHas paboTta o teme bu6mmoteka [IOK
"Anredpanydeckas 1poos" 16.12.2025 | https://m.edsoo.ru/7f431d36
43 KBaapatHoe ypaBHeHHE Bromorexa [IOK
AP P 17.12.2025 | https://m.edsoo.ru/7f42eela
44 Henonnoe kBaapatHoe ypaBHEHUE Bubmmorera [IOK
AP P 18.12.2025 | https://m.edsoo.ru/7f42eela
45 Henonnoe kBaapatHoe ypaBHEHUE bubmorexa HOK
o P 23.12.2025 | https://m.edsoo.ru/7f42eela
46 ®dopmyiia KOpHER KBaApaTHOIO bu6mmotexa [IOK
YpaBHEHUS 24.12.2025 | https://m.edsoo.ru/7f42f158




A7 dopmyiia KOpHEN KBaApaTHOIO bu6muorexa [IOK
ypaBHEHUS 25.12.2025 | https://m.edsoo.ru/7f42£316
43 dopmyna KOpHEH KBaJgpaTHOTO bu6morexa [IOK
YpaBHEHHUS 30.12.2025 | https:/m.edsoo.ru/7f42f5a4
bu6moreka [JOK
49 Teopema Brtera 13.01.2026 | https:/m.edsoo.ru/7f42fef0
but6moreka [JOK
20 Feopeva Brtera 14.01.2026 | https:/m.edsoo.ru/7£430076
51 Pemenue ypaBHeHMH, CBOAAIIUXCS K bubmotexa IIOK
KBaJIpaTHbIM 15.01.2026 | https://m.edsoo.ru/7f43c542
50 Pemenune ypaBHeHU, CBOAAIIAXCS K bu6motexa [IOK
KBaJIpaTHBIM 20.01.2026 | https://m.edsoo.ru/7f43¢3d0
53 [TpocTeiimue npoGHO- bu6mmorexa LIOK
palMOHAJIbHBIE YPABHEHMS 21.01.2026 | https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue apodHO- bu6morexa [IOK
palMOHAJIbHbIE YPaBHEHUS 22.01.2026 | https://m.edsoo.ru/7f432b6e
55 Pemenune TekcTOBBIX 3a7a4 ¢ but6moreka [JOK
MIOMOILBIO KBAJIPAaTHBIX YPaBHEHUI 27.01.2026 | https://m.edsoo.ru/7f42f75¢
56 Pemenne TekCTOBEBIX 3a7a4y C bu6moreka [JOK
IIOMOILBIO KBAIPAaTHBIX YPaBHEHUI 28.01.2026 | https://m.edsoo.ru/7f42{8f6
57 KonTponbHas padbora mmo reme bu6moteka [IOK
"KBagpatHble ypaBHEHHS" 29.01.2026 | https://m.edsoo.ru/7f4301f2
JIuHeitHOe ypaBHEHUE C JBYMS
53 MepEeMEHHBIMH, €ro rpaduk,
MIPUMEPHI PEIIeHUs YPaBHEHHH B 03.02.2026
ENbIX YHClIaxX
59 JIuneliHoe ypaBHEHUE C ABYMSI
nepeMeHHbIMH, ero rpaduk, 04.02.2026




IIPUMEPBI PELICHUS YPABHEHUH B

OCJIbIX YKUCIax

60

JIuneliHOe ypaBHEHUE C ABYMSI
NepeMEeHHbIMH, ero rpaduk,
MpUMEpHI PEIIeHUs] ypaBHEHH B
LENIbIX YHCIax

05.02.2026

61

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHMI C IBYMs IEPEMEHHBIMU

10.02.2026

62

Pemenune cuctem nByX JIMHEHHBIX
YPaBHEHUH C IBYMs EPEMEHHBIMU

11.02.2026

63

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHMH C IBYMsI IIEPEMEHHBIMU

12.02.2026

64

[Tpumeps! penieHus: cucTeM
HEJIMHEWHBIX YPABHEHUH C JIByMS
IepEMEHHBIMU

17.02.2026

65

IIpumepsl peleHnst CHCTEM
HEIMHEHHBIX YPAaBHEHM C IBYMs
epeMEHHBIMU

18.02.2026

66

I'paduueckast nHTEpIpeTaLUsl
YpaBHEHUS C ABYMS [I€PEMEHHBIMU
H CHCTEM JINHEWHBIX YPAaBHEHUN C
JIBYMs IE€pEMEHHBIMU

19.02.2026

bu6moreka I[IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckast uHTEpHpeTaUsL
YPaBHEHUS C IBYyMs II€pEMEHHBIMU
Y CHCTEM JIMHEWHBIX YPAaBHEHUH C
JBYMsI IT€pEMEHHBIMU

24.02.2026

bu6moreka IIOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TekCTOBBIX 3a7a4 C
MIOMOILBIO CUCTEM YPaBHEHUN

25.02.2026




Peltienne TeKCTOBBIX 3a/1a4 C

69 MOMOIIBIO CUCTEM YPaBHEHHI 26.02.2026
70 Pemenune TeKcTOBBIX 3a/1a4 ¢
ITOMOILBIO CUCTEM YpPaBHEHUN 03.03.2026
71 YucnoBble HEPaBEHCTBA U UX
CBOICTBa 04.03.2026
79 YucnaoBble HEpaBEHCTBA U UX
CBOICTBa 05.03.2026
73 HepaBeHCTBO ¢ 01HOI IEpEMEHHON 10.03.2026
74 JInuHeliHble HEpaBEHCTBA C OJTHOU bu6motexa [IOK
MEPEMEHHON U UX pellICHUE 11.03.2026 | https://m.edsoo.ru/7f42c692
75 JIuHelinble HEPaBEHCTBA C OJHOU bubmmorexa [{OK
IIEPEMEHHON U UX PEIICHUE 12.03.2026 | https://m.edsoo.ru/7f42c840
76 JIuHeliHble HEPABEHCTBA C OTHOU
MEPEMEHHON U UX PELIECHUE 17.03.2026
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOH MEPEMEHHON U UX pelIeHue 18.03.2026 | https://m.edsoo.ru/7f42cb88
3 CucreMbl TMHEMHBIX HEPABEHCTB C bu6moTteka [JOK
OJIHOM NEPEMEHHON U UX pEeILIECHUe 19.03.2026 | https://m.edsoo.ru/7f42cd2¢c
79 CucTtembl TMHEHHBIX HEPABEHCTB C
OJIHOW NEPEMEHHOMN U UX pElLIeHHE 31.03.2026
H3o0paxeHue perieHus JMHEHHOro
80 Hepa]feHCTBa I/II;IX CHCTEM Ha Bubnuorexa [IOK
. . 01.04.2026 | https://m.edsoo.ru/7f42c9¢e4
YHCIIOBOM MPAMOIt
N300paskeHne pereHuns: TMHSHHOTO
81 HEPAaBEHCTBA U UX CHUCTEM Ha bubmioreia LIOK
02.04.2026 | https://m.edsoo.ru/7f42c9e4

YUCIOBOU MPsIMOU




KonrtponpHas pabora o remam

82 HepaBeH(U:fBa. Cucrembl 07.04.2026
ypaBHEHUI
bub6moreka [JOK
83 I1
OHSTHE QYHKIUIH 08.04.2026 | https://m.edsoo.ru/7f433¢12
O6unacTh onpeneneHus u bu6moreka [IOK
84 .
MHOKECTBO 3HAYCHUH (PYHKIIUU 09.04.2026 | https://m.edsoo.ru/7f433d84
85 CriocoObI 3a1aHus PyHKIIHIMA 14.04.2026
r
86 pacpuic pysiuin 15.04.2026
87 CaoiicTBa pyHKIMH, UX
0TOOpakeHHE HA rpaduKe 16.04.2026
28 Urenue u moctpoeHue rpapukon
byHKIUN 21.04.2026
29 [Tpumepsl rpadukoB QyHKINH,
OTpa)karoIUX PeaIbHbIE IIPOLECCHI 22.04.2026
®DyHKIINH, OMUCHIBAIOIIAE TPSIMYIO
90 u 3)’6 :TH 10 TIPOTIO IIfIIOHaJ'IPIiHI)I}; Bu6mmorera [IOK
PATHYIO HPOTOPH 23.04.2026 | https://m.edsoo.ru/7f434bbe
3aBHUCUMOCTH, UX Irpauku
1 r 0
? HHEPBOTA 28.04.2026
bu6mmoreka [JOK
92 r 0
urepoona 29.04.2026 | https://m.edsoo.ru/7f4343e2
bubmmoreka [IOK
3 r =x2
? pauic pyHiiH y = X 30.04.2026 |  https://m.edsoo.ru/7f434572
94 OyHKIMN y =x*, y =X, y= VX, y = bu6mmotexa [IOK
x|; rpadmueckoe pemieHue 05.05.2026 | https://m.edsoo.ru/7f434d38




YPaBHEHMI U CUCTEM YpaBHEHUU

[ToBTOpEHVE OCHOBHBIX MOHSATUN U
METOJI0B KypCOB 7 U 8 KJ1accos,

but6moreka [JOK

95 000 i/ 1
000 meHHue SHAHHH 06.05.2026 | https://m.edsoo.ru/7f437 1aa
Bcepoccuiickast mpoBepoyHas
pabora
HToroBas KOHTposbHas padoTa /
96 Bcepoccuiickasg mpoBepoyHas 1 Eubmorexa LIOK
p PoBEp 07.05.2026 | https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHVE OCHOBHBIX MOHSATAN U
7 Tul 1
9 METOJIOB KYPCOB VI/I KJIaCCOB, 12.05.2026
0000111eHNE 3HAHUN
[ToBTOpEHHE OCHOBHBIX IOHITHN U
98 METOZIOB KYPCOB 7 U 8 KJIaCCOB 1 bubmorexa HOK
FIOB KYPCOB / 1 : 13.05.2026 | hitps://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUN
[ToBTOpEHVE OCHOBHBIX MOHSATUMN U
99 METOI0B KypCOB 7 U 8 KJIacCOB 1 Enbmorexa OK
HIOB XYpeOB /¥ : 14.05.2026 | https:/m.edsoo.ru/7437510
0000111eHNE 3HAHUN
IToBTOpEHHE OCHO o 7|
100 | weronon xypoon? n 8 xnaccon, | 1 BuGnorera LIOK
AOB XYP . ’ 19.05.2026 | https://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHUH
[ToBTOpEHVE OCHOBHBIX NOHATHH U
101 METOZI0OB KYPCOB 7 U 8 KJIaCCOB 1 bubmmorexa HOK
AIOB KYpCOB /1 ’ 20.05.2026 | hitps://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUN
[ToBTOpEHHE OCHOBHBIX IOHITHN U
102 METOJIOB KYPCOB 7 U 8 KJ1aCCOB 1 bubmorexa HOK
FIOB KYPCOB / 1 : 21.05.2026 |  hitps:/m.edsoo.ru/7437858
000011IeHNE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102




ITPOTPAMME




9 KUIIACC

KoauuecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IlpakTnueckue
n/n Bcero U3Y4YEeHUS oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
PanmonanpHbIC UKCcla,
1 AppalMOHaJIbHBIE YHCIIa, KOHEYHBIE U 1 0 0
PP 01.09.2025
OCCKOHEUHBIE JIECATUIHBIC TPOOH
MHO0X€ECTBO ACHCTBUTEILHBIX YUCE;
2 JIEUCTBUTEIILHEIE YHCIIA KAK 1 0 0
02.09.2025
OCCKOHEUHBIE ICCATUIHBIEC TPOOH
B3anMHO 01HO3HAYHOE COOTBETCTBUE
MEXY MHOKECTBOM
3 NEUCTBUTEIILHEIX YUCE U 1 0 0
. 04.09.2025
MHOXECTBOM TOYEK KOOPJIUHATHON
psIMOI
CpaBHeHUE JEeHCTBUTENBHBIX YUCET,
4 apumMeTndecKue JEHCTBUL C 1 0 0
puh 08.09.2025
IEMCTBUTEIBLHBIMHM YU CIIAMH
5 [TpubnmxEéHHOE 3HAUECHUE BEITUINHBI, | 0 0
TOYHOCTh TTPUOJTMKECHUS 09.09.2025
6 OxpyTiaeHNe Yrcel 1 0 0
26 11.09.2025
7 OKpyTIeHUEe YU Cel 1 0 0
24 15.09.2025
g [Ipukuaka u oreHKa pe3yabTaToB | 0 0
BBLIYUCIIEHUN 16.09.2025




[Ipukuaka u oreHKa pe3yabTaToB

9
BBIYUCIICHUN 17.09.2025
JInunennoe ypasuenue. Pemnienue
10 aBHeHHfIy}(:BO SIIITAXCS K bubmorex [IOK
P . ’ A 18.09.2025 | https://m.edsoo.ru/7f43bf66
JIMHENHBIM
JIuneiitHoe ypaBHeHue. Pemenune
11 I
ypaBIjeHHI/I, CBOISIIUXCS K 2 09.2025
JIMHENHBIM
KBanpartnoe ypaBHenue. Pemenne
12 al;uI-II)eHI/Iﬁ c}l];IZ) SIIIIAXCS K bubmorexa HOK
P » (RO 23.09.2025 |  hitps://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
Ksanpatnoe ypaBHeHue. Pemenue
13 alflfeHHﬁ C}];IZ)JH[HII/IXCH K bubmorexa HOK
P : 25.09.2025 | hitps:/m.edsoo.ru/7f43c542
KBaJ[paTHBIM
14 bukBagpaTHble ypaBHEHUS bugmiorexa LIOK
AP P 30.09.2025 | https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTtHbIe ypaBHESHUSI bubmorexa HOK
P P 30.09.2025 |  https:/m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHus ypaBHEHUM
16 N . .
TPEeTheil 1 YeTBEPTON CTEIICHEH 02.10.2025
pasoKeHHEM Ha MHOXHU TSN
[Ipumepsl perieHns ypaBHEHHM
17 eThe eTBEPTON CTeneHel
TpeThel ¥ 4eTBEPTOM CTereH ek 06.10.2025
pa3noKeHHEeM Ha MHOXKHUTEITN
18 Pemenune apoOGHO-paImoHaIbHbIX bu6motexa [IOK
ypaBHEHUI 07.10.2025 | https://m.edsoo.ru/7f43c9b6
19 Pemenue npobHO-palinOHATBHBIX bu6mmoteka [IOK
YpaBHEHHI 09.10.2025 | https://m.edsoo.ru/7f43c9b6




Perienne TekCTOBBIX 3a1a4

20
anredpanvyeckKuM METOI0M 13.10.2025
71 Pemienne TekcToBBIX 3a1a4
anredpanvdeckuM MEeTOI0M 14.10.2025
2 Pentenne TekcToBHIX 33124
anre0pan4eckuM METOJI0M 16.10.2025
3 Kontponbshas paborta o reme
"YpaBHeHUs ¢ OHOM TepeMeHHOMn" 20.10.2025
24 YpaBHEeHME C ABYMSI IEPEMEHHBIMU 1 bubmmorexa [IOK
ero rpaguk 21.10.2025 | https://m.edsoo.ru/7f43d0b4
YpaBHeHUE € JBYMS IEPEMEHHBIMU U bu6motexa [IOK
25
ero rpadux 23.10.2025 | https://m.edsoo.ru/7f43d0b4
Cucrema IByX JIMHENWHBIX YPABHEHUHN
26 N
C IBYMsI IEPEMEHHBIMU U €€ PEIICHHE 06.11.2025
Cucrema AByX JTUHEWHBIX YpaBHEHUN
27 N
C IByMsI IIEPEMEHHBIMU U €€ pELICHHE 10.11.2025
73 Cucrema AByX JIMHEWHBIX YPAaBHEHUN
C IByMs IIEPEMEHHBIMU U €€ peLICHUE 11.11.2025
79 Cucrema nByX TMHEHHBIX YpaBHEHUN
C IByMsI IEPEMEHHBIMU U €€ pELICHHE 13.11.2025
Pewenue cucreM 1ByX ypaBHEHUH,
30 OJTHO U3 KOTO blxinilegfme a buGmorexa [OK
8 P . ’ 17.11.2025 | https://m.edsoo.ru/7f43d23a
Jpyroe — BTOPOM CTENEeHU
Pemenue cuctemM AByX ypaBHEHUM,
31 OJTHO U3 KOTO HXIJIII/I};Ie;Eoe a bubmmorera [IOK
8 - ’ 18.11.2025 | https://m.edsoo.ru/7f43d55a
Jpyroe — BTOPOM CTereHu
1 Pemenue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a 20.11.2025




JPyroe — BTOPOU CTENEHU

Peunienue cuctem 1ByX ypaBHEHUH,

33 OJIHO U3 KOTOpI)I)i JIMHEWHOoE, a 24112005
Jpyroe — BTOPOM CTENeHU
I'padmueckas uHTEpIpETAIIUS
34 CHCTEMBI YPaBHEHUH C IBYMs 55112025
nepeMeHHbIMU
35 Pemienne TeKcTOBBIX 3a/1a4
anredpanveckuM Crocooom 27.11.2025
36 Pemienne TekcToBBIX 3a1a4
anredpanveckuM Crnocooom 01.12.2025
37 Kontponbshas pabota mo reme
"Cuctemsbl ypaBHeHUI" 02.12.2025
13 UYuciioBble HEPABEHCTBA U UX
CBOICTBa 04.12.2025
39 UucrioBbie HEPAaBEHCTBA U UX bu6morexa [IOK
CBOMCTBa 08.12.2025 | https://m.edsoo.ru/7f43ad5a
40 JIunelinble HEPABEHCTBA C OJTHOM bubmmoreka [{OK
MIEPEMEHHON U UX PEIIECHUE 09.12.2025 | https://m.edsoo.ru/7f43af08
A1 JIuHeliHble HEPAaBEHCTBA C OAHOU bubmotexa IIOK
MEPEMEHHON U UX pellIeHrE 11.12.2025 | https://m.edsoo.ru/7f43at08
42 JIuHeliHble HEPABEHCTBA C OJTHOM bu6motexa [IOK
MEPEMEHHON U UX PEIICHHE 15.12.2025 | https://m.edsoo.ru/7f43af08
43 CI/ICT?MH JmHeﬁHbfx HEPaBEHCTB C
OJIHOM TTEPEMEHHOM U UX pEIIeHue 16.12.2025
44 CucreMsl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM U UX PEIIECHUE 18.12.2025
45 CucreMbl TMHEHHBIX HEPABEHCTB C




OJIHOM MEPEMEHHON U UX pEelLIECHUE

22.12.2025

46 KBanpaTHbie HepaBEeHCTBA U UX bu6morexa [IOK
peuieHue 23.12.2025 | https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubmmorexa [{OK
pelieHue 25.12.2025 | https://m.edsoo.ru/7f43b21e
KBagpaTHbie HepaBeHCTBA U UX bu6mmoteka [IOK
48
pelieHue 29.12.2025 | https://m.edsoo.ru/7f43b5a2
49 KBaipaTHbIe HEpaBEHCTBA U UX
pelieHue 30.12.2025
50 KBaznpaTHble HepaBEHCTBA U UX
peuieHue 12.01.2026
I'paduueckas narepnperaus
51 Hle) ;bBeHCTB U CI/ICTSMI;{G :BGHCTB C Bu6mmorexa [IOK
P P 13.01.2026 | https://m.edsoo.ru/743b098
JBYMSI TIEpEMEHHBIMU
I'padmueckas uHTEpIpETAIIUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C 15.01.2026
JBYMSI TIepEeMEHHBIMU
53 Kontponbshas paborta o reme
"HepaBenctpa" 19.01.2026
54 KBanpatuunas ¢pyskius, e€ rpaduk u bubmotexa IIOK
CBOICTBa 20.01.2026 | https://m.edsoo.ru/7f4396¢c6
55 KBanpatuunas ¢pyskuus, e€ rpaduk u bu6mmoreka [TOK
CBOMCTBa 22.01.2026 | https://m.edsoo.ru/7f439842
56 KBanparnunas pyukmus, e€ rpaduk u bu6motexa [IOK
CBOICTBa 26.01.2026 | https://m.edsoo.ru/7f4399b4
57 [TapaGoua, KOOpIMHATHI BEPIIMHBI bu6mmoteka [IOK
napaloibl, 0Cb CHMMETPUU MTapaboIIbl 27.01.2026 | https://m.edsoo.ru/7f439eb4
58 [Tapabosa, KOOpAMHATHI BEPUITHHBI bubmumoreka [IOK




napaboJibl, 0Cb CHMMETPUH MapadoJIbl 29.01.2026 | https:/m.edsoo.ru/7f43a03a
59 [Tapa6osa, KOOpAMHATHI BEPUIMHBI bu6morexa [IOK
mapaboibl, 0Ch CHMMETPHUH M1apadoIIbl 02.02.2026 | https://m.edsoo.ru/7f43alac
60 [Tapabouna, KOOPIUHATHI BEPIITMHEI bubmmorexa [{OK
napaboibl, 0Cb CHMMETPHUH TTapadoIIbl 03.02.2026 | https://m.edsoo.ru/7f43a3le
[TapaGoua, KOOpIMHATHI BEPIIMHBI bu6mmoteka [IOK
61
napaboibl, 0Cb CHMMETPUH MTapaboIIb 05.02.2026 | https://m.edsoo.ru/7f43a526
2 [Tapaboia, KOOPIUHATHI BEPIITHHEI
11apa0oJibl, 0Cb CHMMETPUU NTapadoIIbl 09.02.2026
63 I'paduxn pynkuwmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x]| 10.02.2026
64 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x]| 12.02.2026
65 I'padukn pynknwmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x| 16.02.2026
66 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x]| 17.02.2026
67 I'padukn pynxmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x| 19.02.2026
68 I'paduxm pynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[x]| 23.02.2026
69 KonTponpHas pabora 1o Teme bubmmorexa [IOK
"®yHkun" 24.02.2026 | https://m.edsoo.ru/7f43ab84
70 [Tonsrue ancnoBoit bubmmoreka [IOK
MOCJIE10BAaTEIbHOCTHI 26.02.2026 | https://m.edsoo.ru/7f43e6c6
3aaHue mocie0BaTeIbHOCTH
71 PEKYppEHTHOM GopMyIion u bubmmorera [IOK
02.03.2026 | https://m.edsoo.ru/7f43ebda

(dbopmyIoii n-ro uneHa




7 ApudmeTnueckas 1 reomeTpudecKas bu6muorexa [IOK
MpOrpeccuu 03.03.2026 | https://m.edsoo.ru/7f43ed7e

73 Apudmernueckasi U reoMeTpuIecKas bu6morexa [IOK
MIPOrpeCCUu 05.03.2026 | https://m.edsoo.ru/7f43f3b4
@opMyJIbI N-Io YJIeHa

74 apu(dMeTn4ecKoil U TeOMeTpUIeCKOn bu6moreka [IOK
IIPOrPECCHI, CYMMBI IIEPBBIX N 09.03.2026 | https://m.edsoo.ru/7f43f58a
YJICHOB
@opMyJIbl N-ro yjaeHa

75 apu(PMETHIECKON U TeOMEeTPHIECKOM bu6morexa [IOK
MPOrpeccuii, CyMMbI MEPBBIX N 10.03.2026 | https://m.edsoo.ru/7f43ef2¢
YJIEHOB
@opMyJibl N-ro YJIeHa

76 apu(pMETHIECKON U Te€OMETPHIECKOM bubmmorexa [{OK
IIPOrPECCH, CYMMBI IIEPBBIX N 12.03.2026 | https://m.edsoo.ru/7f43f0c6
YJICHOB
@opMyJIbl N-ro YJIeHa

77 apu(PMETHIECKON U T€OMETPHIECKOM bu6moTteka [JOK
MPOrpeCCHil, CYMMBI TIEPBBIX N 16.03.2026 | https://m.edsoo.ru/7f43f72¢
YJIEHOB
@opMyIIbI N-ro 4jaeHa

73 apudMeTnuecKoil U reoMeTpuIecKon bubmotexa I[IOK
IIPOrPECCH, CYMMBI IIEPBBIX N 17.03.2026 | https://m.edsoo.ru/7f43f8a0
YJICHOB
N3o0pakeHHE YICHOB

79 apru(PMETHIECKON U reOMEeTPHIECKOM
IIPOrpeCcCHUil TOUKaMHU Ha 19.03.2026

KOOPJIMHATHOM MIIOCKOCTH




80

N3o6pakenne 4ieHOB
apru(PMETHIECKON U reOMEeTPHIECKOM
Mporpeccuii ToOYkaMu Ha
KOOPJIMHATHOM MIIOCKOCTH

30.03.2026

81

JIMHENHBIA U DKCITOH EHIINAILHBIH
pocT

31.03.2026

82

CrnoxHble IPOLEHTHI

02.04.2026

bu6moreka [JOK
https://m.edsoo.ru/7{43fe0e

83

CnoxHbBIE IMPOICHTLI

06.04.2026

but6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

Kontponphas pabora o reme
"UycIioBele MOCIea0BaTeEILHOCTH "

07.04.2026

bu6moreka IIOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpEHue, 0606IICHUE U
cHUCTeMaTH3alys 3HaHWi. 3aInCh,
CpaBHEHHUE, AEHCTBUS C
JEeHCTBUTEILHBIMHU UM CIIAMU,
YHCI0Bas MpsMast

09.04.2026

86

[ToBTOpEeHue, 0600IICHNE 1
cucrteMartu3anus 3HaHui. [IponeHTsl,
OTHOIIICHUSI, TIPOTIOPIIHH

13.04.2026

87

[ToBTOpEHUE, 0000IICHNE 1
CHCTEeMaTh3alus 3HAHH.
OxpyrieHue, puOIMKEHUE, Ol[CHKA

14.04.2026

88

[ToBTOpenue, 0600MIeHHE U
CHCTeMaTH3alns 3HaHuH. Pentenne
TEKCTOBBIX 3a7a4 apu(METUIECCKIUM
CII0COOOM

16.04.2026

Bbub6morexa IIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHue, 00o0IIeHHE U

bu6mmoreka [JOK




crcTeMaTh3alus 3HaHui. Pemenne 20.04.2026 | https:/m.edsoo.ru/7f443cd4
TEKCTOBBIX 33/1a4 apu(HPMETHIECKIM
crocooom
[ToBTOpEeHue, 0600IICHNE U

90 cucTteMaTu3anus 3HaHui. Pemenue bubmorexa [{OK
TEKCTOBBIX 33/1a4 apu(MeETUIECKUM 21.04.2026 | https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpenue, 0600IIeHHE U

91 cHUCTEMaTHU3aIus 3HaHUM. bu6mmoreka [JOK
[IpeoGpazoBanue anredOpandecKux 23.04.2026 | https://m.edsoo.ru/7f444 1ca
BBIPAXCHHIA, JJOMYCTHMBIC 3HAYCHHUS
[ToBTOpEHUE, 0000IICHHE U

9 cHUCTeMaTH3alus 3HAHUM. bubmmoreka [IOK
[IpeoOpazoBaHue anredOpanvaecKux 27.04.2026 | https://m.edsoo.ru/7f444364
BBIpAXKCHUH, JONYCTUMBbIE 3HAYCHUS
[ToBTOpEeHue, 0600IICHNE U
CHCTEMaTH3aIus 3HAHUM. bu6moreka [JOK

73 [TpeoGpa3oBanue anredpanyecKux 28.04.2026 | https://m.edsoo.ru/7f444612
BBIPKCHHIA, JOMYCTHUMBIC 3HAYCHHUS
[ToBTOpEHUE, 0000IICHNE 1

94 CHCTEeMaTHU3allus 3HAaHUH. bubmmoreka [IOK
[IpeoOpazoBanue anredpandecKux 30.04.2026 | https://m.edsoo.ru/7f444a94
BBIpa)KEHUH, JONyCTUMBbIE 3HAUCHUS
[ToBTOpenue, 0600MIeHHE U

95 cucreMaTu3anus 3HaHu. OyHKIUU: bubmorexa [{OK
[IOCTPOEHUE, CBOMCTBA U3y4EHHBIX 04.05.2026 | https://m.edsoo.ru/7f444c56
byHKIUN

96 [ToBTOpEHUE, 000OIICHHE U but6mmoreka [JOK
cucreMaTu3anus 3HaHui. OyHKIUU: 05.05.2026 | https://m.edsoo.ru/7f444£44




IIOCTPOEHUE, CBOMCTBA U3Y4EHHBIX
byHKIUH

[ToBTOpEeHue, 0600IICHNE U
CUCTEMAaTH3alIMs 3HAHUM.

o7 I'paduueckoe pemieHre ypaBHEHHUH 1 ! 07.05.2026
HX CHCTEM
98 HToroBast KOHTposIbHas paboTa 1 11.05.2006
99 O06o001IeHEe U CUCTEMAaTH3AIIHS 1 bubmmoreka [IOK
3HAHUM 12.05.2026 | https://m.edsoo.ru/7f445516
100 O06o0meHe U CUCTEeMaTH3AITHS | bu6moreka [JOK
3HAHUU 14.05.2026 | https:/m.edsoo.ru/7f445516
101 O0001IeH e U cUcCTEMAaTU3aLUs 1 bu6mmoreka [JOK
3HaHUHI 18.05.2026 | https://m.edsoo.ru/7f445516
102 OO6o0011IeHNe U CHCTEeMaTH3AIUS ! bubmmorexa [{OK
3HaHUH 19.05.2026 | https://m.edsoo.ru/7f445516
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemMbie MpeAMeTHbIE Pe3yJbTATHI 0CBOEHHS 0CHOBHO¥
NMpoBepPsieMoOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJabrara
1 Yucna v BEIYUCIICHUS
. BeimonHATh,  coyeTas  yCTHbIE M NHUCBMEHHBIE  IPHUEMBI,
' apudmMernueckue NeiCTBUS C PallMOHAILHBIMH YUCIAMU
Haxonutb 3HAQUYEHHUS]  YHUCIOBBIX BBIPAKEHUI, MIPUMEHSATD
1.2 pa3HooOpasHble CrIocoObl U TPUEMBI BBIYUCICHUS 3HAUEHUH TPOOHBIX
BBIPAXKEHUH, COJIepKAIINX OOBIKHOBEHHBIE U AECITHYHBIE JpOOH
[lepexomuts oOT omHOM (OpMBI 3amMcH YUCed K  JAPYrow
3 (mpeoOpa3oBBIBaTh  JIECATUYHYIO  ApPOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUIHYIO TPOOb)
1.4 CpaBHHBATh U YIIOPSI0YUBATH pallMOHAIBHbBIC YK CIIA
1.5 OKpyrisiTh yKcia
BBIOJHATS TPUKUIKY W OIEHKY pe3yJbTaTa BBIYHCICHHH, OIEHKY
1.6 3HAYEHUN YHUCIOBBIX BBIPAKEHUU. BBIMOMHATE JEHCTBUS €O
CTEMEHSIMU C HATypaJbHBIMU MOKA3aTeNIMU
L7 [IpumMeHATs TpPU3HAKK JAEIMMOCTH, PA3JO0KEHUE HAa MHOXHUTEIU
' HaTypaJbHBIX YU CEN
Pemlatp  NpakTUKO-OpMEHTUPOBAHHBIE  3aJauyM, CBS3aHHbBIE C
OTHOLIECHHEM BEJIMYMH, POINOPLHOHAILHOCTHIO BEJIMYUH,
1.8 NPOLEHTAMU, HWHTEPHPETUPOBATh PE3YJIbTAThl pEIICHUs 3a7ad C
y4€TOM OTpaHUYCHHM, CBSA3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpandeckue BhIpaKeHUs
51 Ucnonb3oBaTe anreOpanvyeckyrd TEPMHHOJIOTHIO 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 CIIAaraeMbIX, 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 Hcnonb30oBaTh CBOWMCTBA CTENEHEH € HAaTypaJbHBIMH I10KA3aTEISIMU
' JUTSE IpeoOpa3oBaHus BIPAKECHUM
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 TpaQUKOM, MPUBOAUTH HPHUMEPHI
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 110 YCIIOBUIO 33a/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4y NIOJy4E€HHBIN PE3yJbTaT
4 Koopaunate! u rpaduxu. OyHKIum
N300paxaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJMHATaM, JIy4yd, OTpPE3KH, HMHTEpBasbl, 3aIlIUCBIBATH

YHCIOBBIE IPOMEXYTKU Ha aare0panyecKkoM si3bIKe




OrMmeuate B KOOpHHHaTHOfI IJIOCKOCTH TOYKH TII0 3aJaHHBIM

4.2
KOOp/IMHATaM
43 Crpouts rpaduku muHeHHBIX QyHKIUNA. CTPOUTh rpaduk GYyHKIUH Y
' = [x]
OmnwuceiBaTh C MOMOLIBI0 (YHKIMH W3BECTHBIE 3aBHUCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMS, pacCCTOSIHUE, LIEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTEILHOCTD, BpeMSs, 00bEM padOThI
4.5 Haxomuth 3HaueHre GyHKIMU 1O 3HAUYEHUIO €€ apryMeHTa
[Tonumates rpaduyeckuii crnoco® TmpencTaBiIeHUs U aHalU3a
4.6 uHboOpMaIMy, HU3BJIEKATb M UHTEPIPETUPOBATH HHPOPMALUIO U3
rpauKoOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsieMble mpeAMeTHbIE Pe3y1bTAThl 0CBOCHHS OCHOBHOM
NpoBePsIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusi
pe3yJibTara
1 Uucna v BEIYMCIEHUS
Hcnonp3oBaTh ~ HavalbHbIE  MPEACTABIEHUS O  MHOXECTBE
. NEMCTBUTENBHBIX YHCEN IS CPaBHEHHUS, OKPYTJICHUS M BBIYHUCIICHHIH,
' u300pakaTh JAEWCTBUTEIbHBIE YHCIa TOYKAMU Ha KOOPAUHATHOU
IpsAMOU
[TpumeHaTs ToOHATHE apu(METHUECKOrOo KBaJIpaTHOTO  KOPHS,
- HaXOIWUTh KBaJpaTHbIE KOPHHU, HCIOJB3YS MpPH HEOOXOAUMOCTH
' KaJbKYJIATOP, BRITONHATH IPE0Opa30BaHUs BBIPAXKEHHH, COMEpIKaLIX
KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEHN
13 Hcnonp3oBaTh 3amucu OONBIIMX M MaJbIX YHCENI C TOMOIIBIO
' JNECATUYHBIX Ipo0Oei u crereHel yucna 10
2 Anre0pandecKre BbIpaXKCHHS
[IpuMeHsTh MOHSATHE CTENEHU C ILENbIM I0Ka3aTeleM, BBINOIHSTh
2.1 npeo0pa3oBaHus BBIPAXKEHHM, COJAEp)KAIMX CTENEHH C IeJIbIM
IIOKa3aTeNeM
59 BbIMONHATH ~ TOXKIECTBEHHbIE  MpeoOpa3oBaHHUs  PallMOHAIbHBIX

BBIDQ)KECHUII HAa OCHOBE MpPAaBWJI JCHCTBUM HaJ MHOIOWICHAMHU U




anreOpandeckuMM IpoosiMU

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 sMHENHBIE, KBaJApaTHbIE YPABHEHHS M PpalMOHAJIbHbBIC
YpaBHEHHUsI, CBOASIIMECS K HUM, CUCTEMBI JBYX YpPaBHEHUU C JBYMs

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

[lepexonuTs OT cjoBecHOW  (OPMYIHPOBKM 3aJadyu K  eé
anreOpanvyeckoil MOJENU C MOMOIIBI0 COCTaBICHHUS YPaBHEHUS WU
CHUCTEMBbl  ypaBHEHUH, HWHTEPIPETHPOBATH B COOTBETCTBHH 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 (DYHKIIMOHANBHBIC MOHSATHS W  S3BIK
(TepMUHBI, CHUMBOJHYECKHE OOO3HAYEHHs), OIpEAEIITh 3HAaYEHUE
(GYHKIMU 110 3HAYEHHWIO apryMeHTa, OMpENeNiaTh CBOWCTBA (DYHKIUHU

o e€ rpaduxy

4.2

CtpouTts rpauku 3MeMeHTapHbIX QyHKINN BUIA:

y=k/x

kix

, ¥y =Xx% y =X,y = [X|, onmuchIBaTh CBOWCTBA YNCIOBON (YHKIMHU IO €&
rpaguky




9 KVIACC

Kon
NpoBePsIeMOro
pe3yabTrara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUsSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 06pa3oBaHusi

1

Yycia ¥ BBIYUCIEHUS

1.1

CpaBHUBaTh M YyNOPSIOYMBATh PALMOHAIBHBIE U HPpPALMOHAJIbHBIE

qucia

1.2

BrimonHaTe apupmMeTnueckue IeHCTBHS ¢ pallMOHAIBHBIME YHCIAMHU,
coyeras yCTHBIE M NHMCbMEHHBIC NPUEMBI, BBIIIOJIHATh BBIUHUCIECHUS C

HppalrOHaJbHBIMHU YU CJIaMHU

1.3

HaxonuTh 3HaueHHMs CTeNEeHEH C I[eJIbIMH IOKa3aTeasIMU U KOpHeI\/'I,

BBIYUCIIATh 3HAYCHUA YN CIOBBIX BLIpa)KeHI/Iﬁ

1.4

OprrJ'IHTB e CTBUTEIIbLHBIC YK Ciia, BBIIOJHATb IPUKUIAKY pE3yJibTaTa

BBIUMCIIEHUM, OIIEHKY YK CIOBBIX BHIPAXKEHUI

YpaBHEHUS U HEPABEHCTBA

2.1

Pemartp nmHeEWHBIE M KBaJApaTHblE ypaBHEHMS, YpaBHEHUS,

CBOJSIIIMECS K HUM, IIpOCTENIIE APOOHO-pallMOHAIbHBIE YPABHEHUS

22

Pematp cucremsl ABYX JIMHEHHBIX YPAaBHEHHUM C IBYMsl IEPEMEHHBIMU
U CHCTEMBI ABYX YPaBHEHUMH, B KOTOPBIX OJHO yPABHEHUE HE SABJISETCS

JIMHEHHBIM

2.3

Pemarp TekcToBBIE 3aauM anreOpanvdeckuM CIocoOOM € MOMOILBIO
COCTABJICHHSI YPAaBHEHHsSI MJIA CHCTEMBl JBYX YPaBHEHUU C ABYMS

MNEpEMCHHBIMHA

2.4

[IpoBomuTe mpocTEHIINE HCCIECAOBAaHUS YPaBHEHUHW M CHCTEM
ypaBHEHUH, B TOM 4HCI€ C IPUMEHEHHEM TIpadUuecKux
IpeAcTaBlIeHUu (HanpuMep, ycTaHaBIUBaTh, UMEET JIM ypaBHEHHUE WU

CHCTEMa YPaBHEHUI PEIICHUs, €CJI UMEET, TO CKOJIBKO)

2.5

Pemate JIMHEHHEIE HCPaBCHCTBA, KBaApaTHBIC HCpPaBCHCTBA,
M300pakaTh pEelICHHE HEPABEHCTB HA YHCIIOBON MPSIMOM, 3aMMChIBATh

pemI€eHrue ¢ IOMOIIbLIO CHMBOJIOB

2.6

Pematp cucTteMbl JHMHEWHBIX HCPABCHCTB, CHUCTCMblI HCPABCHCTB,

BKIIIOYAKOMIKE KBAaAPATHOC HEPABCHCTBO, I/1306pa)KaTL peuIicHuc




CUCTCMblI HCPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3aIllMCbIBATh PCHICHUEC C

IIOMOIIIBO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUHN PA3JIMYHBIX 3a]1a4

DOyHKIHT

3.1

PacnoznaBate  (yHKmMM ~ u3ydeHHBIX ~ BHAOB.  [loka3biBaTh
CXEMaTHYECKH PACIOJIOKEHNE Ha KOOPIAUHATHOMN TUIOCKOCTH T'PaPUKOB
byukuwmii Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHIMOCTH OT

3Ha4YeHU# K03 (HUITEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIMIA

32

Iloka3piBaTh CXEMAaTUYECKHM pACHOIOKEHHE Ha  KOOPAMHATHOU
IUIOCKOCTU TpagukoB (yHKUuN Buna y = VX, y = [X| U onuceiBaTh

cBoicTBa (DyHKIMI

33

Crpoute u u300pakaTh CXEMAaTHYECKU TpapUKU KBaJAPaTHUHBIX
(GyHKIMI, onMChIBaTh CBONCTBA KBaJApaTWYHBIX (QYHKIUH MO HX

rpadukam

34

Pacno3HaBaTh KBaJpaTHYHYI QYHKIHIO MO (opMyse, MpPUBOAHTH
OpUMepbl KBaApaTHUHBIX (YHKUUN M3 pealbHOW JKU3HU, (U3HKH,

reoMeTpun

ApudmeTnueckas 1 TeoMeTpuiecKasi Iporpeccuu

4.1

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO MPOrPECCUN TIPU

Pa3HbIX crioco0ax 3aJaHusA

4.2

BrBInonHATE BBIYUCICHHUS C HMCHOJIb30BaHUEM (QOpMyNT n-rO ujeHa
apudmMeTnuecKkol U TreOMETPUUYECKO MpOrpeccuil, CyMMbI MEPBBIX N

YJICHOB

43

I/1306pa>1<aTL YJICHBI II0CJICA0BATCIbHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ

IIIIOCKOCTH

4.4

Pewars 3amauu, cBA3aHHBIE C YMCIOBBIMHU IIOCIIENO0BATEIbHOCTAMMU, B
TOM 4YHUCIE€ 33Jaud U3 peaJIbHOM JKHU3HU (C HCHOJIb30BAaHUEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHA)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Yucna v BeIUMCIEHUSA
Jpobu OOBIKHOBEHHBIE M JECATHYHBIC, NMEPEXOA OT OXHOW (OPMBI 3amHCH
1.1 npobeit k apyroil. IloHsTHe panMOHANBPHOTO YHCHA, 3alHCh, CPAaBHEHHE,
YIOPSIIOYMBAHUE PALIMOHAIBHBIX YU CEIl
1o ApudmeTnueckue 1eHCTBUS C pallMOHAIBHBIMY yKuciaamu. Pemenue 3anau us
. peasbHOM NMPaKTUKK Ha YacTH, Ha Apodu
13 CreneHb ¢ HaTypaJbHBIM I1OKa3aTeJIEM: OIpeAeeHue, Ipeodpa3oBaHue
. BBIPAXKEHUI HAa OCHOBE OIpEleTIeHUs, 3a1Ch OOJIBIINX YHCE
4 [TpoueHThl, 3amKCh NPOLEHTOB B BUIE APOoOM M ApoOM B BHJE MPOLEHTOB.
' Tpu oCHOBHBIE 3a]Ja4M HAa IPOL[EHTHI, PELICHHUE 3a]1a4 U3 pealbHON MPaKTUKU
s IIpuMeHeHne TpPU3HAKOB  JACIUMOCTH, Ppa3JIOKEHUE Ha  MHOXKUTEIU
' HaTypaJIbHBIX YU CEN
L6 PeanpHble  3aBHCMMOCTHM, B TOM 4Hcile MpsMas W oOpaTHas
' IIPONOPLIOHATIBHOCTH
2 Anrebpandeckue BbIpaKeHUS
)1 IlepemeHHBIE, YMCIIOBOE 3HAUEHUE BBIPA)KEHUS C IEPEMEHHOM. [lomycTrMble
' 3Ha4Y€HMs IEPEMEHHBIX
59 [IpeacraBiaeHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHUAE (HOPMYJIBL
' Beruucnenus no gpopmyiam
53 [IpeoOpazoBanue  OYKBEHHBIX  BBIPAXXEHHI, TOXJIECTBEHHO  paBHBIE
. BBIPAKCHUS
2.4 CBoliCTBA CTENEHN C HATypaJIbHBIM I10Ka3aTelIeM
5 5 Opnounensl U MHOrowieHbl. CteneHb MHOrousaeHa. CioxxeHue, BHIYUTaHUE,
' YMHOXEHHE MHOT O4JICHOB
Y @opMyIIbl COKpAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbI U KBaApaT pa3HOCTH.
' dopmyna pa3HOCTH KBapaToB. Pa3yioxkeHne MHOrOWIEHOB HA MHOXKUTEIH
3 VYpaBHeHuUs




VYpaBHeHHE, KOpEHb YypaBHEHUs, MpaBWia MpeoOpa3OBaHUS ypaBHEHUS,

> PaBHOCHJIBHOCTb YPaBHEHUI
32 JluHeliHOe ypaBHEHHME C OJHOM NEPEMEHHOM, YHUCJIO0 KOpPHEH JIMHEWHOTO
' YPaBHEHHS, PEIICHU € JTMHEUHBIX YPAaBHEHUN
33 CocraBieHue ypaBHEHMI 110 yCIOBMIO 3a7auu. PelleHne TeKCTOBBIX 3a7ad
' IIOMOUIBIO YPaBHEHUN
34 JluneliHOe ypaBHEHHE € ABYMsI IEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JIMHEHHBIX YpaBHEHHH C JIByMs IepeMeHHbIMHU. PermieHue
35 CHCTEM ypaBHEHHUH crmocoOOM mojacTaHOBKU. IIpuMeps! pemieHus TeKCTOBBIX
3aJ1a4 ¢ IOMOIIIBIO CUCTEM ypaBHEHUN
4 Koopaunate! u rpaduku. OyHkmum
4.1 Koopaunarta Touku Ha mpsiMoit
40 YuciioBble npoMexXyTKH. PaccTosiHue Mexay IByMsl TOYKaMHA KOOPIAMHATHOU
. IPSAMOI
43 [IpsimoyronbHas cucremMa KoopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
' TOYKH Ha KOOPIMHATHOM MJIOCKOCTU
4 [Tpumepsr TpadukoB, 3agaHHBIX (GopMyramu. UTeHHe rpaduKoB pealbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsrue ¢pynkuu. ['padux ¢pynkimu. CpoiicTBa GyHKIUI
4.6 Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk pynkuun y = [x|
47 I'papuueckoe pemieHHe JHMHEWHBIX YpaBHEHUH W CHCTeM JIMHEHWHBIX
. YPaBHEHU I
8 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coepKaHUsI
1 UYucna u BbIUUCIICHUS
. KBampatneiii kopenb u3 uucna. [loHsTHE 00 UWppaloOHAIBLHOM YHUCIE.
' Jecstuynblie TpUOIMKEHUS MPPAIIOHATIBHBIX YUCEI
CpoiicTBa apu(pMeTHyecKMX KBAJApPaTHBIX KOpHEH M HX MNpUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUN U BBIUMCICHUSM. J[elicTBUTEIHHBIC
qucia
1.3 Crenensp ¢ 1enbIM MokaszateneM 1 e€ cpoiictBa. CTaHIapTHAs 3alIMCh YUCIa




2 Anrebpanyeckue BolpakeHUs
2.1 KBanpaTHblil TpExusieH, pa3yiokeHrne KBaIpaTHOT O TPEXUIeHa Ha MHOKUTEIN
2.2 AnrebOpanyeckas 1po0b. OCHOBHOE CBOMCTBO aredpandeckon Jpoou
2.3 Crnoxxenue, BEIMUTAaHUE, YMHOXKEHUE, JICIICHNE aNreOpanvaecKux Ipooei
2.4 ParnmonanpHbIe BBIpaXKEHHS U UX TPE0Opa30BaHHE
3 VYpaBHeHUs U HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaIpaTHOTO ypaBHEHHS.
' Teopema Buera
3.2 Perienue ypaBHeHUH, CBOASIINXCS K JIMHEHHBIM U KBaIPaTHBIM
33 [TpocTeiimme 1poOHO-pallOHAIbHBIE YPAaBHEHUS
I'paduueckas uHTEpHIpeTalns ypaBHEHUN ¢ ABYMs MEPEMEHHBIMU U CUCTEM
34 JUHENHBIX YPaBHEHUH C IBYMs IepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemenune TeKCTOBBIX 3a/1a4 aare0pandecKuM Criocooom
3.6 UucnoBbie HEPaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHble HEPABEHCTBA C OJHOW MTEPEMEHH OM
3.10 CucreMbl TMHEWHBIX HEPABEHCTB C OJTHON MEPEMEHHOU
4 OyHKINHT
i1 [Tonstue ¢ynknuu. OOGIacTh ONpenereHus W MHOXECTBO 3HAYCHUH
. ¢ynkuu. CriocoObl 3a1aHus QyHKIUH
4.2 I'padpuk ¢pynkuuu. Urenue cBoCTB pyHKIMHU 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINN, OTPasKaAIOIIUX PEATBHBIE MPOLIECCHI
14 OyHKIMY, ONHCHIBAIOIIME TMPSAMYI0 U OOpPaTHYIO MPOMOPIHOHATIbHBIC
' 3aBHUCUMOCTHU, UX rpauku
4.5 OyHKUMH Y =x?, y = X7
4.6 Oyukuu y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHH U CHCTEM YpaBHEHUN

9 KJIACC




Kon

HpOBepﬂeMbl H 3JIeMeHT coaecprkanus

1 Uucna 1 BBIYUCIICHUS
. PannonanbHble umcia, HUppalMOHAIBHBIE YHCIA, KOHEUYHbIE M OECKOHEYHbIE
' JECATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTEIBHBIX YUCE, AEHCTBUTENbHBIE YHCIa KaK 0ECKOHEUHbIE
- JecsiTuYHbIe TpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXK1Y MHOKECTBOM
' NEHCTBUTENBHBIX YUCET U KOOPAUHATHON NpsiMol. CpaBHEHHE 1EHCTBUTEIbHBIX
qucen
1.3 ApudmeTnueckue AeCcTBUA C 1€ CTBUTEIbHBIMU UM CIAMH
W3mepenus, npubnmkeHusi, oLeHKH. Pasmepbl 00bEKTOB OKpY’KaIOLIEro Mupa,
4 JUIUTEIbHOCTh IPOLIECCOB B OKpyxkawomeMm mupe. IIpubmmkéHHoe 3HadeHue
' BEJIMYMHBI, TOYHOCTh NpubmkeHus. Oxkpyriaenue yucen. [Ipukuaka U orneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OAHON NIEPEMEHHOU
2.2 JIuneitHoe ypaBHeHue. Penmenue ypaBHEHHM, CBOISAIIUXCS K TMHEHHBIM
2.3 KBanpatHoe ypaBHenue. Penienue ypaBHeHUM, CBOAAIIUXCS K KBAJIPATHBIM
24 bukBanpatHoe ypaBHeHue. IlpuMmepsl pelieHHs YpaBHEHHW TpeTbed U
' 4eTBEPTOU CTEIEHEN Pa3JIOKEHUEM Ha MHOXKHUTEIH
2.5 Pemenve apoOHO-palimoHaIbHBIX YpaBHEHHH
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHEHUE ¢ 1BYMsl IEPEMEHHBIMU U €0 rpaduk
2.8 Pemenue cucteM IByX JTMHEWHBIX YPaBHEHUN C IByMs [IEPEMEHHBIMU
"0 Pemenue cucrem IByX ypaBHEHMMH, OJHO M3 KOTOPBIX JMHEHHOE, a Apyroe —
' BTOPOU CTENEHU
2.10 I'paduueckas uHTEpIpETALIUS CUCTEMbI YPABHEHUH C ABYMS IIEp EMEHHBIMU
2.11 Pemenune TekcTOBBIX 3a/1a4 anreOpandecKuM CrocoOomM
2.12 YucnoBbie HEPAaBEHCTBA U UX CBOMCTBA
2.13 Peuienune muHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHON
2.14 Pemenune cucrem TMHENHBIX HEPABEHCTB C OJHON IIE€PEMEHH O
2.15 KBanpaTtHbie HepaBeHCTBA
516 I'paduueckass MHTEpHpeTanuss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMS

MNEPEMCHHBIMU




DOyHKIHT

KBanparnunas ¢ynkuus, €€ rpaduk u coricTBa. I[lapabona, KoOpaWHATHI

> BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHH 11apadoIIbl

3.2 I'paduku bynkuumit y=kx, y=kx+b u ux cBoicTBa

33 I'paduxu byuxuit y=k/x, y = x° 1 ux cpoiicTsa

34 I'paduku dyHKIHM , ¥ UX CBOICTBA
4 UYucnoBble NOCIE10BATENBHOCTH

i1 Omnpenenenre U cnocoObl 3a/laHNs YHCIOBBIX MOCIEAO0BaTEeNbHOCTEH. 3a1anue
' II0CJIEI0BATENIbHOCTH PEKYPPEHTHOM opMyioit u GopMyIoil n-ro 4ieHa

4o ApudmeTtnueckass mporpeccus. DopMynbl n-TO UjleHa apUPMETHUYECKOH
' IPOrPECCUH, CYMMBI IIEPBBIX /1 YIEHOB

43 l'eomerpuueckass mnporpeccus. @PopMynbl n-ro  4JIeHa TIE€OMETPUYECKOU
' IPOrPECCUU, CYMMBI NIEPBBIX /1 YJIEHOB

44 N300paxenue 4YiaeHOB apuMETHYECKOM U T'e€OMETpPUUYEcKOll mporpeccuit
' TOYKaMU Ha KOOPJIMHATHOW MIOCKOCTH. JIMHENHBIN U 3KCITOHEHIIUAIBHBIN POCT

4.5 Cno)xHbIE IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEFOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NPoBepPsIeMOro
TpeOoBaHus

IIpoBepsieMble TpeOOBaHUS K NMPeAMETHBIM pe3y/ibTaTam
0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOIO
o0urero oopazoBanusi Ha ocHoe ®I'OC

YMeHue onepupoBaTh MOHATUSMH: MHOXECTBO, IOAMHOXECTBO,
Olepald HaJ MHOXECTBAMHU; YMEHHE ONEpUPOBATh IOHATUSMM:
rpad, cBA3HBIN Tpad, AepeBO, LUKJ, NPUMEHATh UX NPH PELICHUU
3a/1a4; yMEHUE UCII0JIb30BaTh Ipauueckoe MpeACTaBICHNE MHOKECTB
JUIsL OIIMCAaHMsI PEaJIbHBIX MPOLIECCOB U SIBJIICHUM, IIPU PELICHUH 3a1a4

U3 APYTrUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh NOHATHUSIMU: ONpPEACICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTebCTBO; YMEHUE pacClo3HaBaTb MCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUS, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHWA U OTPULAHUA BBICKa3bIBaHUH

YMeHue onepupoBarh MOHATHAMM: HATYpajbHOE YUCIO, MPOCTOE U
COCTaBHOE YMCIIO, JEIMMOCTb HATypalbHBIX YHCEN, IPU3HAKU
JeTMMOCTH, IeJI0e YHMCI0, MOAYJbh YHUCNA, OOBIKHOBEHHAas ApPOOb M
JecsIThYHasi ApoOb, CTaHAAPTHBIA BHJ YHCIA, PallMOHAIBHOE YHCIIO,
UppalroHaJbHOE YHCIO0, apuPMEeTHYEeCKUi KBaJApaTHBIM KOpPEHB;
YMEHUE  BBIIOIHATH JEHCTBHS C YUCIAMH, CPaBHUBATh U
YHOpSAAOYMBATh 4YHUCIA, IPEACTABIATH 4YUCIA HAa KOOPAMHATHOU
IPSIMOM, OKPYIJIATh YMCIA; yYMEHUE JelaTh NPUKUIAKY M OLEHKY

pe3yJibTaTa BIYUCICHUI

YMeHne onepupoBaTh MOHATHUSIMU: CTEIEHb C LEJbIM IOKAa3aTeleM,
apu(METHIECKUN KBaJAPATHBIM KOPEHb, MHOTOWIEH, ajredpandeckas
IpoOb, TOXKIECTBO, 3HAKOMCTBO C KOpPHEM HATypajbHOM CTENEeHH
Oonbllle ENWHUIBI, YMEHHE BBIMOJIHATH pacu€Thl Mo Qopmynam,
npeoOpazoBaHusl IEJBIX, JIPOOHO-PAIIMOHATIBHBIX BBIPAKEHUH H
BBIPDAXKEHUN C KOPHSAMH, PA3JI0OKEHUE MHOIOWIEHA HA MHOXUTEIH, B
TOM 4YHCIE C HCIOJb30BaHWEM (OpPMYT pa3HOCTH KBaJgpaToB H

KBaJipaTa CYMMbI U pa3HOCTHU

YMmenne OIICPUPOBATH MMOHATHAMHA: YUCIIOBOC PABCHCTBO, YPAaBHCHUC C




OIHOM TNIEPEMEHHOW, YHMCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOW; YMEHUE pellaTh JUHEWHBIE W KBaJpaTHbIC YpPaBHEHUS,
JIpOOHO-pallMOHATBHBIC YPAaBHEHUS C OJHON IMEPEMEHHOM, CHCTEMBI
JIByX JIMHEHHBIX YpPaBHEHUU, JIMHEWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHblE © JPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOW, B TOM YMCJIE NIPYU PELICHUHU 3a/1a4 U3 IPYTrUX IPEAMETOB
M TpaKTUYECKUX 3aJlady; YMEHHE MCIOJb30BaTh KOOPAMHATHYIO
NpSIMYI0 M KOOPJAWHATHYIO TUIOCKOCTh JJIsi M300pakeHWsl pelieHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAME: QYHKIMS, TpaduK GYHKIUHU, HYIH
byHKIIH, POMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHUS, HAMOONbIIEe W HAMMEHbIIEE 3HAYCHUS
GyHKINY; YMEHHE OIlePUPOBATH TTOHSI THSIMH : npsiMast
MPOTOPIIMOHATIBHOCTE, JIMHEHHAsT (QYHKIUS, KBaApaTUIHAs (YHKIIHS,
oOpaTHasi MPONOPLUUOHAIBHOCTH, Tapaboia, rumepOona; yMeHue
CTPOUTH TpaduKu PYHKIUH, UCIIOIB30BATh T'PAPUKH JIJIS OIPEaCICHUS
CBOMCTB TPOILIECCOB M 3aBHCHMOCTEH, JUISl PEIICHUsS 3a]au U3 JIPyrux
y4eOHBIX TPEAMETOB M pEaTbHOM JKHU3HH, YMEHHE BBIpaXkaTh

dbopMynamMu 3aBUCIMOCTH MEX/Ty BEITMUUMHAMHI

Ymenue OIlEpUpOBATH MOHATUAMU: I10CJIEI0BATEIbHOCTD,
apudmMernyeckas W TeOMETpUYECKas  MPOTPECCHH;  yMEHHUE
UCMOJIb30BaTh CBOMCTBA IMOCIENOBAaTENbHOCTEH, (POPMYIIBI CyMMBI U
o0Iero 4jeHa MpU pelleHUM 3ajad, B TOM 4YMCIe 3a1ad M3 JPYyTrux

y4eOHBIX MPEMETOB U peabHOMN KU3HU

YMeHue pemarts 3ajlauyd pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOAM W 4YacTW, [ABM)KEHHE, paboTy, LIeHy TOBapoB U CTOMMOCTH
MOKYTIOK U YCITYT, HAJIOTH, 3aJa4¥ U3 00JaCTH YIPABICHUS TUYHBIMU U
ceMeiHbIMU  (MHAHCAMH); yMEHHE  COCTaBJISITh  BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbl MO YCJIOBHIO 3aJayH,
UCCIIEZIOBATh MOJYYEHHOE PElICHHE W OLICHUBATh MPABIONOA00HOCTD

IIOJIyYEHHBIX PE3YyJIbTaTOB

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

MeznMaHa, OMCCEKTpHuca M BBICOTa TPEYrOJbHHUKA, YETHIPEXYTOJIbHHUK,




napajuieJorpaMM, pomO, MpsSMOYIOJbHUK, KBajpaT, Tpameuus;
OKPY)KHOCTb, KPYT', KacaTeslbHas; 3HAKOMCTBO C IMPOCTPaHCTBEHHBIMU
¢urypamu; ymMeHue pemaTh 3ajadd, B TOM 4YMCIE U3 MOBCEIHEBHOMN
KHU3HH, Ha HaxXOXJEHHE T'€OMETPUYECKHX BEIMYMH C MPUMEHEHUEM

U3yUYCHHBIX CBOMCTB GUTyp 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 TNPSIMOM; YMEHHE DPaclo3HaBaTh PABEHCTBO, CUMMETPUIO 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 Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHME MPUMEHSTh (QOpMyJbl MepUMeTpa U IJIOLaau
MHOTI'OYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOLIaJu Kpyra, oobema
IPSIMOYTOJILHOTO IapajulesienuIle[ia; yMEHUE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYIOJILBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJIbHHKA,
teopemy Iludaropa, TpuUroHOMETpUUYECKHE COOTHOIICHUS IS

BBIYMCIIEHUA JJIMH, PACCTOSHUM, IUIOIAAEH

12

Ymenue wu3o0paxkaTte IIOCKME (GUIYppl M HMX KOMOMHAIMH,
IPOCTPAaHCTBEHHBbIE (QUIYypbl OT pYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CpEICTB 10 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUIO

13

VYmMmenue OIICpUPOBATH IIOHATHUAMMU: mpAMOYTOJIbHasA cucreMa
KOOPAHHAT, KOOpAWHATLI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YU CJIO, CKAJLAPHOC ITPONU3BCACHUEC BCKTOPOB,
YMCHHC HCIIOJIb30BATb BCKTOPLI M KOOPpAMHATBHI I IMPEACTABIICHUA
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,
HauOonplllee W HaWMEHbIIEe 3HAYEHHs, pa3Max YHUCJIOBOro Habopa;

YMCHUC HN3BJICKATh, HHTCPIIPCTHPOBATD u Hp606p330BLIBaTI)




uH(pOpMAIMIO, MPEICTaBICHHYI0 B TaliuIax M Ha Jguarpammax,
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 HCXO.M)
CIIy4allHOTO ONBITA, CIIy4ailHOe COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAUTh BEPOATHOCTH CIIyYalHBIX COOBITUNA B OMNbBITAX C
PaBHOBO3MOXXHBIMU 3JIEMEHTAapPHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJa4l METOJIOM OpraHM30BaHHOIO Mepedopa M C HCHOJIb30BAHHEM
IpaBUja YMHOXKEHHS; YMEHUE OLIEHUBaThb BEPOSTHOCTH pEaJIbHBIX
COOBITUH U SIBICHUN, TOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHUPE WM B JKH3HU;
3HAKOMCTBO C TIOHATHEM 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, PACIIO3HABATh MPOSBJICHUE 3aKOHOB MaTEMaTHKU B
UCKYCCTBE, OIMCBHIBATH OTACIBHBIC BBIAAIOIIUECS  PE3YJIbTaThI,
MIOJIy4CHHbIE B XOJ€ DPA3BUTHUs MAaTEMAaTHKU KaK HAyKH, NPUBOIUTH
IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTE€YECTBEHHOMU

Y BCEMUPHOM UCTOPUH




IHNEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITIPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Uucna v BEIYMCIEHUSA

1.1 Harypansnble u nenbie uncna. [Ipu3Haky 1eIMMOCTH LENbIX YHCEN

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

13 Pannonanpabie uncia. ApudmeTHueckue omepanud ¢ paroHaJbHBIMHU
. YUCIIAMU

14 HelictButenpHble yucnaa. ApudmMeTHdeckue orepanuud ¢ el CTBUTEIbHBIMU
. YHUCIIaMU

s [TpubnuxEHHbIE BBHIYUCICHUS, MpaBWUa OKPYIJIEHUS, TMPUKHUIKA U OLICHKA
' pe3yibTaTa BbIYUCICHUI
2 Anrebpanyeckue BblpakeHUs

2.1 bykBeHHbIe BbIpaskeHUS (BBIPAKEHUS C IEPEMEHHBIMHU)

55 Crenenp c uenbiM mokazateneM. CTeneHb € paldOHAIbHBIM IOKa3aTeJIeM.
' CBoiicTBa CTENEHU

2.3 MHorouJsieHsl

24 AnreGpanueckast ApoOb

) s Apudmernyeckuii KOPEHB HATypaIbHOU CTEIIEHU. HenctBus c
. apu(pMeTHIECKUMU KOPHSIMHU HATYPAJIbHON CTENEHN
3 VYpaBHEHUS 1 HEPABEHCTBA

- Ilenbie u ApoOHO-panMOHANBHBIE ypaBHeHUA. CHCTEMBl U COBOKYIHOCTH
' YpaBHEHMI

35 Lenbie u apoOHO-panMOHANbHBIE HepaBeHCTBa. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4

4 HucnoBeie MOCIEN0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCIIEI0BATEIbHOCTEH

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 (pyHknuu. HaumGonbliee M HauMeHbIee 3HadeHHE (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-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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