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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsSETCS OIHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHAa O0ECIeUnBaET U3YUCHHUE APYTUX NUCLUUIUIMH, KaK €CTeCTBEHHO-
HAayyHOro, TaK ¥ TyMaHUTAPHOIO LMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
NIPOAOJKEHUs 00pa30BaHUs M B MTOBCEAHEBHOMN KU3HU. Pa3BuTHE Yy 00yUarommxcs
HAYYHBIX TPEJCTABICHUHA O TMPOUCXOXKACHUH W CYHIHOCTH alredpanvecKux
abcTpakuui, cnocobe OTpakeHHs MAaTEeMaTUYeCKOM HAyKOM SIBIIGHUH U MPOILIECCOB
B NpUpPOJE U OOIECTBE, POJU MaTEeMaTHYECKOIO0 MOJECIUPOBAHMS B HAyYHOM
NO3HaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ KaQ4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM HU(POBOM
oOmectBe. M3yuenue anreOpbl oOecleuyMBAaeT pa3BUTHE YMEHHs HAOIIOJaTh,
CpaBHMBaTh, HaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JICHCTBUSL M BBIBOHI,
(dopMmynupoBath yTBepKAeHUI. OCBOEHUE Kypca anredpbl 00eCeurnBaeT pa3BUTUE
JOTHYECKOTO MBIIUICHUS OOYYarolMXCs: OHMU HWCHONB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHusi, 00001IeHNe 1 KOHKPETU3aIHio, abcTparnpoBaHue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIbHOM ~ 1€ATEIbHOCTH OOYyYaroLUXCsl, IO03TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 SBISETCS peain3alieil 1esTeIbHOCTHOTO MPUHIINITA 00YICHHUS.

B cTpykType nporpammsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIIETo
o0pa3oBaHMsl OCHOBHOE MECTO 3aHHMMAIOT COJEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIUKCICHUS», «ANreOpanueckue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JIMHUM Pa3BUBAETCS HA MPOTKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJECHUCTBY C
ApPYyTMMH €ro JUHUAMH. B Xomae wu3ydeHuss ydeOHOro Kypca oOydaromuMmcs
IPUXOJIUTCS JIOTHUECKH PacCyKIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTMKM, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYarOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro s3bika. CoaepkaTelnbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHMM «YucCia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIA
JaJIbHEHIIIeT0 M3Y4YEHHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIINXCs
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOpPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE NOHATHSA O YMCIIE HAa YPOBHE OCHOBHOI'O 00OILIEro oOpa3oBaHUs
CBS3aHO C pAINMOHAIBHBIMH M HPpAIOHATBHBIMU YHCIaMHU, (HOPMUPOBAHHUEM



NpEACTaBICHUN O JEHCTBUTEIBHOM YUCTIE. 3aBEPIICHUE OCBOCHUS YUCIOBOM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHHUIO.

ConepxaHue IByX anreOpanuecKkux JIMHUN — « AJITeOpanyecKue BhIPAKCHUS
U «YpaBHEHHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeoOOXOJAMMOTro i PEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o01rero oOpa3oBaHus y4eOHBIM MaTepuan TPyHIUPYETCS BOKPYT PalMOHAIBHBIX
BbIpaKEHUU. AnredOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTHKU Kak sI3bIKa s
MOCTPOCHUSI MaTEeMaTUYECKUX MOJIEIEeH, ONUCAaHHUS TMPOLECCOB U  SBJICHUU
peanbHOTO MUpa. B 3amaun o0y4yeHus anreOpe BXOAST TaKKe NadbHEHIIee pa3BUTHE
AITOPUTMHYECKOTO MBILUICHUS, HEOOXOIMMOT0, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHQOpMATHKKA, ¥  OBJIAJICHUE HAaBbIKAMM  JICIYKTHUBHBIX  PaCCyXICHUHU.
[IpeoOpazoBanre CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIMOHATHHO-TPAPUIECKON JTMHUHM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHU 0 (PYHKIMSAX Kak Ba)KHEHIIEH MaTeMaTHuecKol Mojenu
JUISl OTIMCAHUsSI U UCCJIEI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIC
u obOmectBe. M3yueHne marepmania CIOCOOCTBYET DPAa3BHUTHIO Y OOYUYaIOIIUXCS
YMEHHSI UCIIOIb30BaTh Pa3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJl B (HOpMHUpPOBAHUE
NpeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KkJjaccax wH3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna u BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 yaca B Heenmo), B 8 kiacce — 102 gaca (3 yaca B Hezie10), B 9 kiracce
— 102 gaca (3 yaca B HezentO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHUYHBIE, NEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroi. [loHATHe panMOHAIBPHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yHOPSIOUYUBAHUE  pAllMOHANBHBIX uucel. ApudmeTnueckue JEUCTBHS C
palMOHAIBHBIMYA YKClamMu. PemieHue 3agad u3 peaybHON MPAaKTUKHA Ha 4acTH, HA
JTpoOu.

CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeAesieHne, Npeodpa3oBaHue
BBIPOKCHUI HAa OCHOBE OIpEeNeHus, 3amuch O0onbImx uncen. [IpomneHTsl, 3anuch
IPOLIEHTOB B BHUjE JIpoOU U JpoOH B BHJIE MPOIEHTOB. Tpu OCHOBHBIC 3a/layu Ha
IPOLIEHTHI, PELIEHUE 3a7a4 U3 PEATbHON MPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMMOCTH, PA3jJ0KEHHE HA  MHOXHUTEIU
HaTypaJIbHbIX YHCEIL.

PeanbHbie  3aBUcMMOCTH, B TOM  4YuCile TmpsMas u  oOpaTHas
IPONOPLUHUOHAIILHOCTH.

Asre0panvecKue BbIPAKEHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C EPEMEHHOU. JlomycTuMBbIe
3HAYEHHUS NepeMEHHbIX. [IpeacTaBnenre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWiIa MpeoOpa3oBaHUs CyMM U
IPOU3BECHUH, MPaBUIIa PACKPBITHSI CKOOOK U MPUBEEHUS MOJO0HBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

Onnowiensl 1 MHOrouwieHbl. CreneHb MHorowieHa. CioxeHue, BbIYUTAHUE,
YMHOXEHHUE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAaJpaT CyMMBI
¥ KBaapar pazHocTh. Popmylia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHONO4JIEHOB Ha
MHOKHTENH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHMs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTb YPAaBHEHUH.

JluHentHOe ypaBHEHHME C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHHS, PELIEHUE JINHEUHBIX YpaBHEHUN. COCTABICHHE YPABHEHNUN IO YCIOBUIO
3a7a4u. Perenne TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMsI IEpeMEHHbIMU U ero rpaduk. Cuctema AByX
JMHEWHBIX YPAaBHEHHN C AByMs NEPEMEHHBIMU. PelieHue cucrem ypaBHEHHI
croco0oM noACTaHOBKHU. [IprMepbl penieHust TEKCTOBBIX 33]1a4 ¢ TOMOLIBIO CUCTEM
YPaBHEHHM.

DOyHKIUHA



Koopannara Toukn Ha npsMoi. Yucnosbeie npoMexyTKU. PaccTosHue mexay
JIBYMsI TOUKaAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyroJsibHas cuctema koopauHar, ocu Ox u Oy. Abcuucca U opJUHaTa
TOYKHM Ha KOOpJIMHATHOM miiockocTh. [Ipumepsl rpadukoB, 3aaHHBIX (POpMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTeil. [Tonstue dynkmuu. I'padbuk GyHkmmm.
CaoiictBa (pyukiuii. Jluneitnas ¢ynkuus, e€ rpadguk. I'paduk dynkmum y = |x|.
I'paduueckoe pernieHne JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KIIACC

Yucaa 1 BBIYMCICHUA

KBagpatueiii kopenbp u3 uucia. [loHarue o0 uppalnMoOHATIBLHOM YHCIIE.
Jecsatuuabie TpUOIMKEHUST HpPAIMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKIX
KBaJpPaTHBIX KOPHEH U UX MPUMEHEHUE K MPEe0OPA30BAHUIO YNCIOBBIX BhIpaKEHUN
Y BBIUHUCJICHUAM. JleHCTBUTEIIbHBIE YUCIIA.

CrerneHb ¢ 1eNbIM MOKa3aTeneM U €€ cpoiicTBa. CTaHgapTHAS 3aMUCh YHCIIA.

AnrebpandecKkue BhIpaKCHUSAJreOpandecKkue BbIPaKeHust

KBampaTHbIi TpEXUIIECH, pa3JIOKEHHE KBAAPATHOTO TPEXUIICHA HA MHOKUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JIpoOu.
CrnoxeHue, BBIYMTAHHE, YMHOXXCHHE, JICJICHHE alreOpandecKux ApoOer.
PanmonanbsHbIe BRIpaXEHUS U UX MPEOOpPa3OBaAHHUE.

YpaBHEHUsI 1 HEPABEHCTBAY PABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (hopmysia KOpHEN KBaapaTHOro ypaBHeHus. Teopema
Buera. PemeHne ypaBHEHHM, CBOISIIMXCS K JMHEMHBIM M KBAJPATHBIM.
[Ipocreiine qpoOHO-palMOHATbHBIE YPABHEHUS.

I'paduueckas muHTEpIpeTalsl YpaBHEHUI C ABYMS MEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHbIMH. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUMN C IByMsI IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3a/1a4 anreOpandeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U WX CBOMCTBA. HepaBEeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTteMbl TMHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue dpynkimu. O61aCTh ONPEEICHNS U MHOKECTBO 3HaUCHUN (QyHKIIUU.
Crioco6bl 3a1anust PyHKITUH.

I'paduk pynkumuu. Yrenue cpoiicTB pynkuuu mo e€ rpaduxy. [Ipumepsr
rpa@uKoB (QyHKIHMI, OTPAKAIOIIHUX PEATIbHBIE IPOLECCHI.



OyHKIMU, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYI MPOMOPIMOHATILHBIE
3aBHCHMOCTH, HX rpaduxu. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelIeHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yuciaa 1 BBIYMCICHUA

PaunoHnansHble yucia, UppallMOHAJIbHbBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JEeCATUYHBIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUYHBbIE JAeCATUYHbIE ApoOu. B3auMHO OJIHO3HAUHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOM IIPSAMOM.

CpaBHEeHHME JI€MCTBUTENIbHBIX 4HCEN, apuU(pMETUYECKUe JIEUCTBUS C
JNEUCTBUTEIBHBIMU YU CIIAMHU.

Pa3smepsl OOBEKTOB OKpPY’KAIOIIETO MHUPA, JJIMTEIBHOCTH IPOIECCOB B
OKpY’KaroIleM MUpE.

[TpubnmxEéHHoe 3HAYEHUE BEJIMYMHBI, TOYHOCTb MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknuaka u onieHka pe3yibTaTOB BEIYUCIEHUN.

YpaBHeHHs U HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. PenieHne ypaBHEHUN, CBOASIIMXCA K IUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUM, CBOASAIINUXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPETbEW U YETBEPTOM
CTETICHEH PA3JI0KEHUEM HA MHOXKUTEIIU.

Pemenne apoOHO-paniMoHaIbHBIX ypaBHEHUU. PelieHme TEKCTOBBIX 3ajad
anredpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl MEpEeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. PellieHne cucTteM IByX YpaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [paduueckas
MHTEPIIPETANs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckuM crocoooMm.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne JMHEHHBIX HEPAaBEHCTB C OAHOM IlepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
I'padmyeckas uHTEepIpeTalnds HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIMH

KBagpatuunas ¢yukums, e€ rpadux u cpoiictBa. [lapabona, koopAuHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH Mapa0OJIBI.

Ipaduxu pynxmmit: v = kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , 1 ux
CBONCTBA.



HucnoBble  mociienoBaTebHOCTUYHCI0BBIE  MOCJIEA0BATEIBHOCTH M
Mporpeccuu

[TondaTre 4YKMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHUE IOCJIEI0BATEIbHOCTH
peKyppeHTHOM HopMyoit U GopMyJiol 1-Tro YJieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. PopMmylibl n7-ro yjeHa
apu(METHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI MIEPBBIX 71 YWICHOB.

N3obpaxkenne ujaeHOB apuMETHUYECKOH M TeOMETPUUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHLUAJIbHBIA POCT.
CI1oXHbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAIU3alUU €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMyYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHWI, pacCyX ICHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTE€MaTUYECKOW KYJIbTYpPOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMupoBaHHE KYJbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHUS B HMHTEpEcax CBOErO
3I0pOBbS, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  IHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB ), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPY KAIOIIIEeH Cpe/ibl, INTAHUPOBAHMS MOCTYIIKOB M OLICHKH
UX BO3MOXXHBIX MOCJICICTBUH ISl OKPYIKAOIICH Cpejibl, 0CO3HAHUEM TJI00aTLHOTO
XapakTepa IKOJOTHUECKUX MPoOJIeM U MyTeH X perieHus;

8) ampanranus K M3MEHAKINUMCH YCJIOBHAM COUMAJBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NE€SATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 0O0BEKTaX U SIBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpPUHUMAEMbIe pelieHUus U JeHcTBUS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U

NOCJIeICTBUSA, (POPMUPOBATH OIMBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble 1ornyeckue aAeiicTBU:

e BBIABIATHh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUYECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMHU, (HOPMYJIHUPOBATH
OTIpeNie]ICHUSI ~ TMOHATHW, YCTAHABIIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsl OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHpPOBaTH ©  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIIATCIbHBIC, €AWHUYHBIC, YaCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MAaTeMAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTUBOpeYrsi B (akTaxX, JaHHBIX, HAONIOJCHUAX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;
JIenaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUCHHM, YMO3aKIIFOUSHHH 110 aHAJIOTHH;
pa3bupath JI0Ka3aTeIbCTBA MATEMAaTHICCKUX YTBEPKIACHUH (MIPSAMBIC U OT
IIPOTUBHOT0), MPOBOJHWTH CAMOCTOSATEIILHO HECJOXKHBIE JT0Ka3aTelIbCTBa
MaTeMaTU4eCKuX (PaKTOB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus yueOHOW 3ajaur (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHS, BBIOMPATh Hawboyiee MOAXOMSAIIUNA € Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
CaMOCTOSTENIbHO YCTaHaBIMBaTh KMCKOMOE U JaHHOE, (OpMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIOXHBIN
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEeMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOO0i;
CaMOCTOSTENbHO (hOpMyITHpPOBaTH 0OOOIIECHUS U BBIBOJBI 1O pe3yIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTb
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpoOIlecca, a TakKe BBIIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMALUH, JAHHBIX,
HEOOXOMMBIX JIJISl pEeLICHHs 3a/1a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(GOPMAIMIO PA3IMYHBIX BUAOB U (POPM IIPEICTaBICHMS;

BbIOMpaTh (GopMy TMpeACTaBiICHUS HH(POpMAUMU M HWLIIOCTPUPOBATH
pemaeMble 3aJaud CXEMaMH, auarpaMMamMi, WHOW Tpadukod H uX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTh HMH(OPMALMKA MO KPUTEPUSIM, MPEITIOKECHHBIM
y4HUTENIEM WIN CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIEC YHHBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHIIMHU
U [eJIIMH OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUYKY 3PCHUS



B YCTHBIX M MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/71a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yiIbTaT;

B X07i¢ 00CY>K/JIeHHUsI 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI,
npoOJieMbl, periaeMoi 3aJ1a4u, BbICKa3bIBaTh UJI€U, HAIIEJICHHBIE HAa TTOUCK
pElIeHus, COIMOCTaBISATh CBOM CYXICHUS C CYXKACHHSIMHU JAPYTHX
YYaCTHUKOB JHWajora, oOHapyXHBaTh pa3jIM4Me W CXOJACTBO IO3MIIMH, B
KOpPPEKTHOU popMe popMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS,;
NpEeACTaBIATh  PE3yJbTAaThl  pEIIeHHs  3a7adyd,  JAKCIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATH JOPMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMH U OCOOCHHOCTEHN ayIUTOPHH;

MMOHUMATh U UCIIOJIL30BaTh MPEUMYIIIECTBA KOMAaHHOW U MHIUBHUIYyaJIbHON
paboThI MPU PEIICHUH YIYEOHBIX MAaTEMAaTUYECKUX 3a/1a4;

MPUHUMATH 1I€Jh COBMECTHOM AESATEIBHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM pPabOThI, pacmpenenarb BHUAbI pabOT, IOrOBapUBATHCH,
00CYXKJIaTh TIPOIIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TpPyNmnoBbIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U IPYTHE), BBITOTHATH CBOIO 4acTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JCHCTBUSA C JPYTUMHU YICHAMH KOMAaH/IbI,
OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBIATh IUIAH, AJITOPUTM PELICHHs 3a1adu (WU €ro
4acTb), BbIOMpaTh CHOCOO pElIeHHs C YYETOM HMMEIOIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBAThH
BapUaHThI pEUIEHUH C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTpOJIL, AMOIHUOHAJIBLHBbIN HHTEJLJIEKT:

BJIAJIETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IPOIlecca U pe3yibTaTa
pelIeHnsl MaTEMaTUYECKOM 3a/1auu;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh P PEIICHUU 3a4a4H,
BHOCUTh KOPPEKTHUBHI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HAWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE PE3YJbTaTa AEATEIbHOCTU IMOCTABICHHOW LU
U YCIIOBUSIM, OOBSICHSITh MPUUUHBI JOCTHKCHUS WIIM HEIOCTHIXKESHUS 1IEIIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K xoniy oOydenuss B 7 KJjacce OOy4aroUMHCs TMOMYYUT CIEAYIOIINE
IpPEeIMETHBIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

Brinmonuats, couerass yCTHblE U NMHCHbMEHHBIE MPUEMBI, apudmeTnyeckue
JIENUCTBUSA C PAIlMOHAILHBIMU YUCIIAMH.

Haxonuth 3HayeHUsT YUCIOBBIX BBIpAXKEHHUH, MPUMEHSITh Pa3HOOOpa3HbIC
CIoCcOoObl ¥ MPUEMBI BBIYMCIICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexonuTe OT OonHOM (POPMBI 3amUCU YKCceN K Apyrod (mpeoOpa3oBBIBATH
JECATUIHYIO TPOOh B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YNOPSAI0YMBATH PAIIMOHAJIHBIC YUCTIA.

OKpyrnsaTe yucna.

BrIMONTHATE IPUKUIKY U OLICHKY pe3yJIbTaTa BIYUCICHUH, OIICHKY 3HAYCHUN
YUCJIOBBIX BBIPAKEHUHN. BBIMOTHATH ACHCTBUS CO CTENEHSIMH C HATypaJbHBIMU
MOKa3aTeIAMH.

[IpuMeHsTh IPU3HAKU IETUMOCTH, Pa3IOKEHNE Ha MHOXKUTENIU HAaTyPaIbHbIX
YHCEJL.

Pemate mpakTUKO-OPMEHTHPOBAHHBIE 3a]a4M, CBSI3AHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ yYETOM OTPaHMYCHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHs

Hcnonp3oBath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATDH €€
B IIPOIIECCE OCBOEHUS yueOHOTO MaTepHalia.

Haxonuth 3HaueHWss OYKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHHSX
MEPEMEHHBIX.

BrimonasaTh peoOpa3oBaHus 1EI0T0 BHIPAKEHUSI B MHOTOWICH MTPUBEICHUEM
M0JIOOHBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.

BbIMoNHATE yMHOXKEHHE OJIHOWJIEHa Ha MHOTOWIEH M MHOro4wileHa Ha
MHOT'OYJIEH, TPUMEHSIThH (hOPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBIATh Pa3N0oXEHUE MHOTOWICHOB HAa MHOXHUTEIM C IMOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKHUTES, TPYIIITUPOBKH CIaraeMbIX, IPUMEHEHUS
dbopMy1 COKpaIIEHHOTO YMHOKEHUS.

[IpumensTs npeoOpazoBaHUsT MHOTOWICHOB JJIsl PEIICHUS PAa3IUYHBIX 3a7a4
U3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 PEabHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEHW C HATypajJbHBIMU IOKa3aTEIsIMHU JUIs
npeoOpa3oBaHUs BRIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA



Pematp nuHENHBIE YpaBHEHHUS C OJHOW NEPEMEHHOM, NMPUMEHAS IIpaBUia
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbHOMY emy. [IpoBepsATh, sABIsIETCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[IpumeHnsaTh rpaduueckrie METOIbI IPU PELICHUH JIMHEHHBIX YPABHEHUHN U HX
CUCTEM.

[TogOupaTe npuMepbl Map YUCEN, SBISIIONIUXCS PEHICHUEM JHUHEHHOTO
YPaBHEHHUS C ABYyMs IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHON MJIOCKOCTH rpaUK TMHEHHOTO YpaBHEHUS C ABYMS
NEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pewmate cuctemsl IByX JMHEHHBIX YPaBHEHUN C ABYMs [IEPEMEHHBIMH, B TOM
quclie rpaguuecKu.

CocraBnsaTe M pewmiaTh JIMHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHMU MO YCIOBUIO 3a7ja4, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y NOJIyYeHHBIN PE3yNbTaT.

DOyHKIMHA

N3o00paxath Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anre0pandecKoMm sI3bIKe.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3a/laHHBIM KOOpJMHATaM,
CTpOUTh rpaduku TUHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKINH y = |X|.

OnuckiBaTh C MOMOHIBIO (YHKIMA H3BECTHbIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOAUTENBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumates rpaduyeckuii cnoco0 MpeACTaBiICHUS U aHaiW3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 kiacce oOydarommuiics MOJY4YHUT CJEAYIOLIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciaa 1 BIYMCICHUA

Hcnonp30BaTh HaydaJgbHBIE IPEICTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YUCEeN JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMH Ha KOOPJAWHATHOM MPSAMOM.

[IpumeHsaTy mnoOHATHE apU(METHUUECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCIOJIb3YS MPHU HEOOXOAUMOCTH KaJIbKYJSITOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKEHUW, COJAEPIKAILMX KBAApPATHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEHN.

Hcnonp3oBath 3anucu OONBIIMX U MajbIX YUCEN C MOMOIIbIO JECATUUYHBIX
npo0eii u crenieHeit yucia 10.



AuredpanvecKkue BbIPpaKEeHUA

[IpyuMeHATP MOHATHE CTENEHW C LENbIM  IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENIEHH C LIETBIM MOKa3aTesIeM.

BrInonHATh TOXKIECTBEHHBIE TPEOOPa30BaHUs PALlMOHATBHBIX BIPAXKCHUN HA
OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOYJIEHAMU U alNre0pandecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIN.

[IpumeHnsaTh npeobpa3oBaHus BbIpAXKEHUH Il pEIICHUs pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MPEIMETOB, U3 PEATHHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemiars nMHEHBIE, KBAaJpaTHBIE YPAaBHEHUSI U PallMOHAJIbHBIE YpPaBHEHMUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYyMs IEPEMEHHBIMHU.

[IpoBOaUTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaUUeCKUX MpeICcTaBlIeHu (YCTaHaBIUBAaTh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPAaBHEHUMN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

[TepexoauTh OT cioBecHOW (OPMYIUPOBKM 3ajauu K e€ anredpandeckoit
MOJZENU C TIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbI YpaBHEHUU,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYUYEHHBIN pe3ybTarT.

[IprMeHsTh CBOMCTBA YUCTOBBIX HEPABEHCTB AJISl CPABHEHUS, OLICHKHU, PEIlaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpaduueCcKyIo
WJUTFOCTPALMIO MHOYKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUT

[ToruMaTe W KUCMONB30BaTh (PYHKITMOHAIBHBIC TOHSATUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKUE O00O03HAUYCHUS), OMPENEATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeeNsiTh CBOMCTBA GYyHKIUU 1O €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX (QYHKIMM BUAA:

y=k/x,y=x2,y=x3,y =|x|, y = VX, OIHICHIBaTH CBOHCTBA YHCIOBOMN (hyHKIHH
o e€ rpaduxy.

K xoniy oOydenus B 9 KJjacce o0Oy4aroUuiCs TMOJMYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCTICHUSA

CpaBHHBAaTh M YIIOPSA0YMBATH PALMOHAJIbHBIE U UPPALlMOHAIbHBIE YHCIIA.

BrimonasaTs apudmernueckue qeHCTBUS C palliOHATBHBIMUA YHCIIAMH, COUSTAs
YCTHBIE U NMHUCbMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C HUPPALUOHAIbHBIMU
YU CJIAMHU.

Haxonutb 3HaueHus CTeneHei ¢ eabIMU MOKa3aTeNsIMU U KOPHEW, BBIUUCIISATh
3HAYEHUS] YUCTOBBIX BBIPAKCHUIA.

OKpyrisaTh J€UCTBUTENbHBIE YHCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYUCJICHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHUS U HEPABEHCTBA

Pemate TMHENHBIE U KBaIpaTHbIE YPABHEHHUSI, YPABHEHMSI, CBOASAIIMECS K HUM,
npocrenme ApoOHO-pallMOHAIbHBIE YPABHEHHS.

Pemars cucremsl NByX JIMHEMHBIX YPaBHEHUW C ABYMs NEPEMEHHBIMH M
CUCTEMBI IBYX YPaBHEHHUMN, B KOTOPBIX OJTHO YPABHEHUE HE SIBISAETCS JIMHENHBIM.

Pemarp TekcTOBBIE 3alauM  aIreOpauvdeckuM CIOCOOOM C  IOMOIIBIO
COCTaBJICHUS YPABHEHUS WM CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TrpaduuecKiX MpeCTaBICHUN (yCTaHABIUBATh, HMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PELICHUS, €CIIM MMEET, TO CKOJIBKO, W
npouee).

Pemate nuHelHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pEelIEHNEe HEPABEHCTB HA YMCJIOBOM IPSAMOW, 3alIMCHIBATH PEIICHUE C MMOMOUIBIO
CHUMBOJIOB.

Pemlare  cucTeMBI  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300pa)xkaTb pEILICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMChIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHNUH PA3JIMYHBIX 33]1a4.

DOyHKIUHA

Pacnio3znaBaTe (yHKIMM U3y4eHHbIX BMJIOB. lloka3piBaThb cXeMaTHUECKH

pacrnoJiokKeHUe Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB GyHKUMN BUOA: y = kx, y
=kx+b y=kik y=ax2 +bx + ¢ y=1x3 y=1\x y = |x|, B 3aBHCHMOCTH OT
3HaueHUH K03(pPUIMEHTOB, ONIUCHIBATH CBOMCTBA (DYHKIIHII.

Crpouth U H300paxaTh CXeMaTHYECKU rpaUKU KBaJAPAaTUYHBIX (PYHKIUH,
OIHCHIBAaTh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBaTh kBajpaTHuHyl (QYHKLHUIO 10 (opMyIie, MPUBOJUTE MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YuciioBble MOCIEA0BATEIBHOCTH U IPOrPeccHn

Pacnio3naBaTh apupmMeTHUECKYIO0 M TEOMETPUUECKYIO POTPECCUU TPU Pa3HBIX
crioco0ax 3aJaHusl.

BbINONMHATE  BBIYMCICHUS C HUCHOJb30BaHHWEM (OpMyd n-ro uieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxarh ujeHBbl MOCIEN0BATEILHOCTH TOYKAMH HAa KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YMCIOBBIMHU I1OCJIEAOBATEIBHOCTAMHU, B TOM
quclie 33Ja4d U3 peanbHON JKU3HM (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, LIUPPOBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos D1eKTPOHHbIE
HaumeHoBaHue
Ne (undpossbie)
pa3aesioB U TeM Kontpoabnbie | IIpakTnueckmue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoTbl padoThI
pecypchl
| Yucna v BEIYHACIICHHS. 25 | bubmuorexa [JOK
Pammonanbabie yucia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 7 3 bub6nuoreka [IOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 ) bubnuorexa [JOK
HEpPaBEHCTBa https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 | bu6mmoreka [IOK
rpaduku. OyHKIUNA https://m.edsoo.ru/7f415b90
5 IToBTOpEeHUE N 6 1 bubnuoreka IIOK
00001eHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
- 102 8 0

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoanuecTBo 4acoB

HaumeHoBaHue IEKTPOHHbIC
Ne (uu¢ppossbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTejbHbIE
NPOrpaMMmblI padoThI padoThI
pecypchl
1 Ypcna ¥ BEIUUCIICHHUS. 15 bu6nuoreka [JOK
KBanparHusie KopHH https://m.edsoo.ru/7f417af8
Uucna v BBIYUCIIEHUS. Eu6 OK
2 CreneHs ¢ LeIbIM 7 nosmorexa I1
https://m.edsoo.ru/7f417af8
II0Ka3aTesleM
Anrebpanyeckue
3 BbIPAXKEHUSI 5 1 bubmorexa TIOK
" oo https://m.edsoo.ru/7f417af8
BaJIpaTHBIN TPEXUIICH
Anrebpanyeckue BuG OK
4 BBIPAXKEHUS. 15 1 nonmoreka [
Anre6 5 https://m.edsoo.ru/7f417af8
areOpanyeckas 1po0b
YpaBHeHus u
5 HEpaBEHCTBA. 15 5 bubmuoreka [IOK
KBagparusie https://m.edsoo.ru/7f417af8
YpaBHEHUS
YpaBHeHuUs U Bu6 OK
6 HepaBeHCTBA. CHCTEMBI 13 mommorexa 11
paBHEH https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHuA U EuG OK
7 HEpaBEHCTBA. 12 1 0 nonmorexa I
0 https://m.edsoo.ru/7f417af8
epaBeHCTBa
8 ®Oyukiuu. OCHOBHBIE 5 0 bubnuoreka [JOK



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

TOHATHUS https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yucnossie 9 bubnuoreka [JOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHuE 1 6 bubmuoteka [JOK
00o001IeHe https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



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

9 KJIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U Kontponsusie | TIpakTHueckue (ungposbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
1 Ypcna ¥ BEIUUCIICHHUS. 9 bu6nuoreka [JOK
JlericTBUTENbHBIE YKCIIA https://m.edsoo.ru/7f419d08
VYpaBHEHUs 1 HEPABEHCTBA.
2 YpaBHEHUS C OTHOU 14 1 bubmorexa HOK
p . g https://m.edsoo.ru/7f419d08
MepeMEHHOMN
3 YpaBHEeHUs 1 HEPABEHCTBA. 14 | bubmuorexka [JOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 | bubmmoreka [JOK
Hepasencrtpa https://m.edsoo.ru/7f419d08
bu6nuoreka [JOK
5 o 16 1
YHEHHH https://m.edsoo.ru/7f419d08
6 YucnoBkle 15 1 bu6nmoreka [JOK
TOCIIEI0OBATEIILHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpEeHUE, 0000IIEH S, 13 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITIPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckune
padoThbI

Jara
U3ydeHust

JIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

[TonsATHE panMOHAIBHOTO
qucia

Apudmernueckue neicTBus ¢
panoHaTbHBIMU YUCIAMH

Apudmernueckue I1eUCTBUS C
palroOHATbHBIMU YHUCIAMHU

Apudmernueckue neicTBus ¢
parroHaTFHBIMHU YUCIIAMH

Apudmernueckue eicTBus ¢
panyoHaIbHBIMU YHCIAMU

Apudmernueckue I1eUCTBUS C
palroHATbHBIMU YHUCIAMH

CpaBHeHue, ynopsiJouuBaHue
paMoOHAIBHBIX YHCET

CpaBHeHue, ynopsiJounBaHue
palMoHaIBHBIX YHCET

CpaBHeHue, ynopsiJouuBaHue
paloHaIbHBIX YUCEI

10

[IpeobpazoBanue OyKBEHHBIX
BBIPAKECHU, pACKPBITHE
CKOOOK, IpUBEACHUE

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de

OJI00OHBIX

11

IIpeobpazoBanne OyKBEHHBIX
BBIPAKCHU, pACKPBITHE
CKOOOK, TIPUBE/ICHNE
0100HBII

bubmuoreka [JOK
https://m.edsoo.ru/7f421382

12

IIpeobpazoBanue OyKBEHHbBIX
BBIPa)KEHUH, pPaCKpbITHE
CKOOOK, TIpUBEICHNE
110J100HBII

bu6mmoreka [JOK
https://m.edsoo.ru/7f42154¢

13

[IpeobpazoBanme OYKBEHHBIX
BBIPAXKEHUH, PACKPBITHE
CKOOOK, MpHBEJICHHE
MOoT00HBII

bu6mmorexa [JOK
https://m.edsoo.ru/7f4218be

14

Kontponbnas padota Nel mo
teme: "[IpeoOpa3zoBanue
BBIpaXEHUI"

15

Pemenie ocHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3
peaTbHOM MPAKTUKHU

16

Pemrenie ocHOBHBIX 3a7a4 Ha
JIpoOu, IPOLICHTHI U3
peanbHON NPAKTUKH

17

Pemenne ocHOBHBIX 3a/1a4 Ha
IpoOu, POLEHTHI U3
peanbHON NPAKTUKH

18

Perienne oCHOBHBIX 337124 Ha
JpoOu, MPOLEHTHI U3
peanbHON MPaKTUKU



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

[Ipu3Haku nenumocty,

19 Pa3I0KEeHUST Ha MHOKHUTEIHN
HaTypaJIbHBIX YUCEN
[Ipu3Haku nenumMocTu,
20 pa3lioKEHUsI HAa MHOXKHUTEIIN
HaTypaJIbHBIX YHUCEIT
PeanbHble 3aBUCUMOCTH.
21 [Ipsimast u oOpaTHas
IPONOPLUOHATILHOCTH
PeanbHble 3aBUCUMOCTH.
22 [Ipsimast u oOpaTHas
MPONOPIUOHAIBHOCTH
PeanibHBIE 32aBUCUMOCTH.
23 [Ipsimast u oOpaTHas
PONOPIUOHAIBHOCTH
PeanbHbIe 3aBUCHMOCTH.
24 [Ipsimas u oOpaTHas
MPONOPLUMOHAIBHOCTH
25 ByKkBeHHBIE BBIPAKEHHUS
26 beyBeHHbBIE BBIpaXKEHUSA bubnrorexa LIOK
https://m.edsoo.ru/7f41feec
27 ®opmyiibl. TOXKIECTBEHHBIE
npeoOpazoBaHus
28 ToxnmecTna.
29 Crenenb ¢ HaTypaJlbHBIM
MOoKa3aTeaemM
30 Crenens ¢ HaTypaJIbHBIM bubnuorexa [JOK

IIOKa3aTcJICM

https://m.edsoo.ru/7f41fafa



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

CreneHb ¢ HATYpaJIbHBIM

bu6mmoreka [JOK

31
II0Ka3aTeyieM https://m.edsoo.ru/7f41£fd70
1 CreneHsb ¢ HaTypaJIbHBIM
noKasareyieM
1 CBolicTBa CTEIEHHU C
HaTypaJbHbIM MOKa3aTeleM
34 CBolicTBa CTCIICHH C bubmuoreka [JOK
HATypaJIbHbIM [1OKA3aTeJIEM https://m.edsoo.ru/7f421382
35 CBolicTBa CTEIIEHHU C bubmuoreka [JOK
HaTypaJdbHBIM NTOKA3aTEIEM https://m.edsoo.ru/7f42154¢
KontponbHas padota Ne2 o
36 teme: "CBOICTBa CTETIEHU C bubmorexa HOK
’ | https://m.edsoo.ru/7f4218be
HaTypaJIbHbIM MTOKa3aTelleM
bu6 OK
37 MHoro4yieHsl nosmoreka L
https://m.edsoo.ru/7f42276¢
bu6mmoreka [JOK
38 M
HOTOTICHRT https://m.edsoo.ru/7f422930
19 CnoxeHue, BEIYUTAHUE, bubmuorexa [JOK
YMHO>XEHHE MHOTOYJIEHOB https://m.edsoo.ru/7f422af?
40 CrnoskeHue, BbIYUTAHUE, bu6moreka [JOK
YMHOXEHUE MHOTOYJICHOB https://m.edsoo.ru/7f422¢cc8
41 Crnoskenue, BEIYUTaHUE, bu6mmoreka [JOK
YMHOKEHUE MHOTOUYJICHOB https://m.edsoo.ru/7f422fca
Kontponbras padota Ne3 o
42 teme: "JleiicTBus ¢ bubmmorexa [TOK
’ . https://m.edsoo.ru/7f423182
MHOTOUYJIEHAMU
13 DopMyJIbl COKPAILIEHHOTO bubnnorexa [JOK

YMHOXKCHHUA

https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

@opMyIIbl COKpAIEHHOTO

bu6mmoreka [JOK

M YMHOEHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPALIEHHOTO bubnuoreka [IOK
YMHOXCHHS https://m.edsoo.ru/7f424¢c12
46 ®opmyJibl COKPAIIEHHOTO bubmuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJibl COKPAILIEHHOTO bubnuorexa [IOK
YMHOXXEHHU https://m.edsoo.ru/7f4251d0
43 PaznoskeHre MHOTOWICHOB Ha bubmuoreka [JOK
MHOXUTEIHU https://m.edsoo.ru/7f423312
49 Pa3znoxeHne MHOTO4YIEHOB Ha bubnuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHre MHOrO4JICHOB Ha Bbu6mmoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHrne MHOro4wiIeHOB Ha
MHOXUTEIN
KonTponbhas pabota no teme
57 Ne4 "Paznoxenue
MHOT'OUYJICHOB Ha
MHOXUTEIH"
YpaBHeHue, npaBuia
53 npeoOpa30BaHUs YpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHI
JInneiiHOEe ypaBHEHHE C
54 OJIHOW MEPEMEHHOM, pEIIEHUE
JIMHEWHBIX YpaBHECHUM
55 JIuneiitHOE ypaBHEHUE C bubnnorexa [JOK

OJIHOM IIEPEMEHHOM, pelIeHue

https://m.edsoo.ru/7f420482



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

JIMHENHBIX YPaBHEHUN

JIuneiiHOe ypaBHEHUE C

56 OJIHOM NepEMEHHOM, peLIeHHE
JIMHEHHBIX YPaBHEHUN
57 Pemenue 3aga4 ¢ mnomoiibro bu6mmorekxa [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
58 Pemienne 3a1a4 ¢ IMOMOIIBIO Bbub6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienue 3aa4 ¢ MoMoIIbI0 bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ mnomoiipro bu6mmoreka [{OK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
JInneliHOe ypaBHEHHE C
61 BYMSI TIEPEMEHHBIMH U €TO bubmorexa HOK
HBY P https://m.edsoo.ru/7f427¢32
rpaduk
KonTponbnas padora Ne 5
62 "JIuneltHoe ypaBHEHUE C bubmmorexa [TOK
. yp . https://m.edsoo.ru/7f427e8a
OJIHOYM TIEpEMEHHOM
Cucrema IByX JIMHEHMHBIX
63 ABHEHUU C IBYMsI bubmorera [JOK
yp By https://m.edsoo.ru/7f42836¢
MepeMEHHBIMU
CucreMa IByX JTUHEUHBIX
64 YpaBHEHUH C ABYMsI
MepEMEHHBIMU
Cucrema ByX JIUHEHHBIX
65 YpaBHEHUH C IBYMsI
MepEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

YpaBHEHUH C JIBYMsI

MIEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHuUi Bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHHI bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHHI bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHHI
71 Pemenue cucrem ypaBHeHU
KontponbHas paboTa mo Teme
7 Ne 6 "CucreMbl TUHEHHBIX bu6mmoreka [JOK
YpPaBHEHUH C JBYMsI https://m.edsoo.ru/7f421044
IIEPEMEHHBIMU "
7 Koopaunara Touku Ha bubnnorexa [JOK
MpAMOit https://m.edsoo.ru/7f41de76
bubnmoreka [JOK
74 | Hucrosbie mpoMeKyTKIL httns://m.edsofru/7f41dff2
75 HucnoBsle IPOMEKYTKH
Paccrosinne mexay nByMs
76 TOYKaMU KOOPJAMHATHOU
npsiMOi
PaccrosiHne mexay nByMs
77 TOYKaMHU KOOPJANMHATHOM
IPSAMOU
78 [IpsimoyromnbHas cucrema bubmuoreka [IOK
KOOPIMHAT Ha MIIOCKOCTU https://m.edsoo.ru/7f41el6e
79 [IpsimoyronpHas cucrema bubmmoreka [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e

KOOpAWHAT Ha IMJIOCKOCTU

https://m.edsoo.ru/7f41e42a

20 [Tpumeps! rpadukos, bubnuoreka [IOK
3aJJaHHbIX (OpMyITaMU https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukos, bubnuorexa [JOK
3a/IaHHBIX (HOpMYyJIaMHU https://m.edsoo.ru/7f41ed80
%) [Ipumeps! rpadukos,
3aJlaHHBIX opMyJiaMu
23 [Ipumeps! rpadukos,
3aJJaHHbIX (OpMyIaMU
24 Urenue rpauKoB peasbHbIX bubnuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
25 UreHune rpauKoB peasbHbIX
3aBUCUMOCTEN
bu6mmoreka [JOK
I
86 OHATHE (pyHKILIH https://m.edsoo.ru/7f41ef06
87 I'padux pynkumu
bu6mmoreka [JOK
88 i i
CroiicTea QymKumii https://m.edsoo.ru/7f41f078
. . bu6mmoreka [JOK
89 CroiicTea QymKiit https://m.edsoo.ru/7f41f1fe
. bubmuoreka [JOK
%0 Juneiinas yniuns https://m.edsoo.ru/7f427282
bu6nunoreka [JOK
91 JIuneii
miciinas dyniims https://m.edsoo.ru/7f427412
9 [octpoenwue rpadpuka bub6nuorexa [IOK
JTUHEHHON (QyHKINH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka

JTUHEHHON (PYHKLIUU



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

KounTponsnas padora Ne 7 o
teme : "KoopauHaTsl 1

bu6mmoreka [{OK

94 . 1
rpaguku " . https://m.edsoo.ru/7f41£50a
Oyukuun'"/Beepoccuiickast
MpoBepoyHas pabora
[ToBTOpEHNE OCHOBHBIX
MOHATUHN U METOJIOB,
bu6mmoreka [{OK
95 000011IcHHE 1
_ . https://m.edsoo.ru/7f429c6¢
3HaHui/Bcepoccuiickas
MpoBepouHas pabora
96 I'paduk pynkumu y =[x| 1
97 I'padux pynkunm y =[x| 1
[ToBTOpEHNE OCHOBHBIX
98 MIOHATHM U METOIOB Kypca 7 1 bubmmorera [TOK
a yP . https://m.edsoo.ru/7f42932
KJacca, 0000IIIeHHe 3HAHUI
[ToBTOpEHNE OCHOBHBIX
99 MOHATUHN U METOJIOB Kypca 7 1 bubmotera [IOK
A yP . https://m.edsoo.ru/7f42a0e0
Kj1acca, 0000IIeHe 3HaHUH
HToropas KOHTpOJIbHA,
100 TOTOBAasi KOHTPOJIbHAs |
pabora
[ToBTOpEHME OCHOBHBIX
101 MOHSITHUI M1 METOHO0B Kypca 7 1 bubmorexa HOK
a yp . https://m.edsoo.ru/7f42a27a
K71acca, 00001IeHe 3HaHUH
[ToBTOpEHME OCHOBHBIX
. bubnuorexa [JOK
102 MOHATUH U METOJI0B Kypca 7 1

KJacca, 0000IIIeHHe 3HAaHUI

https://m.edsoo.ru/7f42a900

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Kontpoasubie | IlpakTtudyeckue A umpp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 KBanpaTHbIii KOpeHb U3 | bu6mmoreka [IOK
qucIia https://m.edsoo.ru/7f42d452
) [Tonstue 06 ) bubnuorexa [JOK
HPpALOHAIBHOM YHCIIE https://m.edsoo.ru/7f42eaaa
Jecsatuanbie
3 PUOIIKEHUS 1
UPpALMOHATIBHBIX YHCE
Hecstuunnie
4 MPUOTMKEHUS 1
HppalMOHAIbHBIX YHCET
5 JlelicTBUTENIbHBIEC YHCIIA 1
6 CpaBHeHue 1
NEHCTBUTENBHBIX YHCET
. CpaBHeHue |
NEHCTBUTENBHBIX YUCET
2 Apudmernueckuit |
KBaJpAaTHbIA KOPEHb
9 YpaBHeHue Buaa X> = a 1
CaoiicTBa
10 apru(MeTHIECKUX 1 bubmmorexa [TOK
p . https://m.edsoo.ru/7f42d862
KBaJ[PaTHBIX KOPHEH
11 CBoiicTBa 1 bu6nuoreka [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

apuMeTUIECKIX
KBaJIpaTHBIX KOpHEU

https://m.edsoo.ru/7f42d862

IIpeobpazoBanue
YHUCJIOBBIX BBIPAKEHUH,

bubnuoreka [JOK

12
COJZIEpKAIINX KBAJIPAaTHBIE https://m.edsoo.ru/7f42dd26
KOpHU
IIpeobpazoBanue
13 YUCJIOBBIX BBIPAKEHUM, bubnuoreka [JOK
COZIEpKAIINX KBaJIPaTHBIE https://m.edsoo.ru/7f42ded4
KOpHU
IIpeobpazoBanue
14 YHUCIIOBBIX BBIPAKEHUH, bubnmoreka [IOK
coJiep Kallux KBaJgpaTHbIe https://m.edsoo.ru/7f42e0be
KOpHHU
Kontponbnas padora Nel
15 no teme: "KBagparHblie bubmorexa [OK
" AP https://m.edsoo.ru/7f42¢262
KOpHU
16 CreneHsp ¢ HebIM bu6mmoreka [IOK
MoKas3arejeM https://m.edsoo.ru/7f4354a4
CrannapTHas 3anmuch
yucia. PazmMepsr 00beKTOB
OKpY’Karomiero mupa (0T
17 SHSI\}/IIGHTEI HBIX qafm( 0 bubmorexa HOK
d nAa https://m.edso0.ny/7f436098
KOCMHUYECKHX OOBEKTOR),
JUTUTEIBHOCTH MPOIIECCOB
B OKpY>KarolIeM MUpe
13 CBoiicTBa CTENEHU C bubmmoreka [JOK

O CJIBIM ITOKa3aTCIIEM

https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648

CBOIiCTBA CTEIIEHH C

bubmuoreka [JOK

19 LIEJIBIM ITOKa3aTeIeEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIICHHU C bubmmoreka [JOK
LIEJIBIM TIOKA3aTENEM https://m.edsoo.ru/7f435648
)1 CBolicTBa CTEIEHHU C but6mmoreka [JOK
LIEJIBIM ITI0Ka3aTeIEM https://m.edsoo.ru/7f43599a
) CBoiicTBa CTENEHU C bubnmoreka [JOK
LIEJIBIM ITOKa3aTeaeM https://m.edsoo.ru/7f435ed6
23 KBanpaThblii TpéxuiieH
24 KBanpatHblii TpéxuiieH
75 Paznoxxenue kBagpaTHOTO bubnmnoreka [JOK
TpEXUJIEHA HA MHOXHUTEIIN https://m.edsoo.ru/7f42fd38
2% Paznoxxenue kBaJpaTHOIO bu6muoreka [IOK
TPEXUJICHA HA MHOKUTEIIU https://m.edsoo.ru/7f42fd38
KonTponbnas padorta Ne2
27 o temam "CreneHu. bubmorexa LHOK
i} https://m.edsoo.ru/7f42ec80
KBanpatubiii TpexwieH"
28 Anrebpanueckast 1po0b bubmorexa HOK
https://m.edsoo.ru/7f430382
JonmycTuMble 3HaUEHUS
MePEMEHHBIX, BXO/ISIINX B
29 anreOpanveckue
BBIPAKECHUS
JonycTuMble 3HaUEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anreOpanvecKue
BBIPKECHUS
31 OcHOBHOE CBONCTBO bubmmoreka [JOK



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

anredpandeckoi qpoou

https://m.edsoo.ru/7f4308e6

32 Cokparienue apobeit Bubmorexa IIOK
patll b https://m.edsoo.ru/7f430a8a
Bbubnuoreka [JOK
33 C Oeii
Okpatierue ApobeHt https://m.edsoo.ru/7f430f44
bubmmoreka [IOK
34 C Oeii
Okpatiere Apobent https://m.edsoo.ru/7f430f44
CnokeHue, BEIYUTAHUE,
35 MHOKEHHE U JeJICHUE Brbmiorexa OK
Y A . https://m.edsoo.ru/7f43128¢
anreOpanvecKkux apooeit
CrnoxeHue, BEIYUTAHUE,
36 MHOKEHHUE U JIeJIEHUE Bubmiorexa LIOK
4 A . https://m.edsoo.ru/7f4315¢0
anredpandeckux apooeit
Crnoxkenune, BEIYUTAHHUE,
37 MHOJKEHHE U JICTICHUE Bubmiorexa LIOK
4 A . https://m.edsoo.ru/7f4318c2
anreOpanyecKux Apooeit
CnoxeHue, BEIYUTAHUE,
but6mmoreka [IOK
38 YMHO>XEHHE U JIeJICHUE
. https://m.edsoo.ru/7f431a20
anredpandeckux apooeit
[IpeobpazoBanue
39 BEIpQKEHHH, COIEeP KAIINX Bubmaorexa IIOK
P > CoRepAtL https://m.edsoo.ru/7f43259¢
anreOpanveckue aApoou
[IpeobpazoBanue
40 BEIpQKEHHH, COMIeP KaINX Bubmiorexa LIOK
P > coRepatl https://m.edsoo.ru/7f432736
anredpandeckue 1podu
IIpeobpazoBanue
. bubmmorexa [JOK
41 BBIPAKEHUH, COJIEPKAILNX

anreOpandeckue Apoou

https://m.edsoo.ru/7f432736



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

KonTponbnas padorta Ne3

bubmmoreka [IOK
42 o TeMe "AnreOpanuecka
HO TeME TAVIrebpatieckal https://m.edsoo.ny/7f431d36
IpoOb
bubmuoreka [JOK
43 K
BA/IPATHOE ypaBHerHe https://m.edsoo.ru/7f42eela
44 Hemnonnoe kBagpaTHOE bubnmoreka [JOK
YpaBHEHHE https://m.edsoo.ru/7f42¢eecla
45 Henonnoe kBanpatHoe bubnmnoreka [JOK
yYpaBHEHHE https://m.edsoo.ru/7f42eela
46 dopMyna KOpHEH bubmuoreka [JOK
KBaJpaTHOI'O0 YPABHEHUS https://m.edsoo.ru/7f42£158
47 ®dopmyia KopHen bubmmoreka [LIOK
KBaJPaTHOTO YPaBHEHUS https://m.edsoo.ru/7f42£3t6
43 dopMya KOpHEH bubnuoreka [IOK
KBaJpaTHOI'0 YpaBHEHUS https://m.edsoo.ru/7f42f5a4
but6mmoreka [JOK
4 T B
? eopema bueta https://m.edsoo.ru/7f42fef0
KontponbHas padora Ne 4
50 no teme: "KBagparublie bubnmnorexa HOK
ypaBHeHus. Teopema https://m.edsoo.ru/7f430076
Buera"
Pemenue ypaBHeHUH,
51 CBOIALLIXCS K bubmuoteka [{IOK
AU https://m.edsoo.ru/7f43¢542
KBaJpPaTHbIM
Pewrenne ypaBHeHuni,
59 CBOIALLIXCS K bubnmnorexa [JOK
A https://m.edsoo.ru/7f43¢3d0
KBaJPaTHBIM
53 [Ipocreiimme qpoOHO- bubmmoreka [JOK



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

palroOHaIbHbIE YPABHEHUS

https://m.edsoo.ru/7f4328c6

54

[Ipocreiimue apoOHO-
palrOHAIbHBIC YPABHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f432b6e

55

Pemrenne TekCTOBBIX 3a1a4
C TTIOMOIIBIO KBaAPATHBIX
ypaBHEHUH

but6mmoreka [IOK
https://m.edsoo.ru/7f42£75¢

56

Pemrenue TekcTOBBIX 3a0a4
C ITOMOINIBIO KBAJAPATHBIX
ypaBHEHUH

bubmnoreka [JOK
https://m.edsoo.ru/7f42{8f6

57

KonTponsnas padora Ne 5
no teme "KBaaparusie
ypaBHeHUA"

bubnuoreka [JOK
https://m.edsoo.ru/7f43012

58

JIuneniHOEe ypaBHEHHUE C
JIBYMs [IEPEMEHHBIMU, €70
rpaduK, IpUMEpHI
peleHusl ypaBHEHUH B
LEJIBIX YUCIIax

59

JIunelniHOEe ypaBHEHUE C
JIBYMs [IEPEMEHHBIMH, €T0
rpaduK, IpUMeEpHI
peueHust ypaBHEHUH B
LETIBIX YUCIIax

60

JIuneliHOEe ypaBHEHHUE C
JIBYMs [IEPEMEHHBIMH, €T0
rpaduK, IpUMepHI
peleHusl ypaBHEHUH B
LETIBIX YUCIIax

61

Pemenue cucrem aByx



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

JIMHEHHBIX YPABHEHUN C
IBYMsI IEPEMEHHBIMU

62

Pewenue cucreM nByx
JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

63

Pewrenne cucreM nByx
JIMHENHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

64

[Ipumepsbl penieHus
CUCTEM HEJTMHEHHBIX
YpaBHEHUH C ABYMsI
MepEMEHHBIMU

65

[Tpumepsl pereHus
CHCTEM HEJIMHEHHBIX
YpaBHEHUH C IBYMS
NepEMEHHBIMU

66

I'paduueckas
UHTEpIpeTalys ypaBHEHHS
C IByMsI IE€PEMEHHBIMU U
CHCTEM JIMHEMHBIX
YPaBHEHHUH C IByMs
NIEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edso0.ru/7f43d6d6

67

I'paduueckas
MHTEPIpETALNs YPAaBHEHHS
C ABYMs IEPEMEHHBIMU U
CHCTEM JIMHENHBIX
YPaBHEHUH C ABYMs
[IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edso0.ru/7f43d6d6

68

Pemenne TekCTOBBIX 3aJad



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

C TIOMOIIIBIO CUCTEM
ypaBHEHUH

69

Perrenuie TekcTOBBIX 3a4a4
C IOMOIIILIO CUCTEM
ypaBHEHUH

70

Pemenue TekCTOBBIX 3a1a4
C IOMOIIBIO CUCTEM
ypaBHEHU U

71

YucnoBble HEPABEHCTBA U
MX CBOWCTBA

72

HucnoBsle HEpaBEHCTBA U
HX CBOMCTBA

73

HepasenctBo ¢ onHOM
IIEPEMEHHOM

74

JIuHeitHbIe HEPaBEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f42¢692

75

JInneliHble HEPABEHCTBA C
OJIHOM MIEPEMEHHOM U UX
pelieHue

bubmuorexa [JOK
https://m.edsoo.ru/7f42¢840

76

JIuneliHble HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

77

Cucrembl TUHEHHBIX
HEPABEHCTB C OJITHOU
IIEPEMEHHOM U UX
pelieHue

bubmuorexa [JOK
https://m.edsoo.ru/7f42cb88

78

CucreMbl TUHEHHBIX

bubnuoreka [JOK



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

HEPABEHCTB C OJIHOM
MEPEMEHHOM U UX
peuieHue

https://m.edsoo.ru/7f42cd2¢

CucreMsl JIMHEHHBIX
HEPABEHCTB C OJIHOM

79 .
TEPEMEHHON U UX
pelieHue
N3obpakenue pereHus

20 JMHEHHOTO HEPABEHCTBA U bubnmnoreka [JOK
HX CHCTEM Ha YUCJIOBOU https://m.edsoo.ru/7f42c9e4
psAMOI
N3o0pakenue pereHus

81 JMHEHHOTO HEPABEHCTBA U bubnmnoreka [JOK
MX CUCTEM Ha YUCIOBOM https://m.edsoo.ru/7f42c9e4
psIMON
KontponbHas pabora Ne6

82 o reMaM "HepaBeHcTBa.
Cucremsl ypaBHeHUN"

83 [onarue QpyHkuUU bubmmorexa [TOK

https://m.edsoo.ru/7f433¢12

Ob6nacTp onpeaeneHus u

84 MHOKECTBO 3HAYECHUI Bubmmorexa [IOK

https://m.edsoo.ru/7f433d84

byHKIIUN

25 CrocoOsI 3amaHus
byHKIMI

86 I'padux pyHkumu

%7 CaoiicTBa QyHKINH, UX

otoOpakeHue Ha rpaduke



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

UteHne 1 NOCTpOECHHE

88 rpadukoB GyHKITHI
[Tpumeps! rpaduxos
89 (GYHKIMH, OTpa)Karomux
peasibHbIE MPOLIECCHI
@OyHKIUY, ONUCHIBAIOIINE
90 MPSIMYIO 1 00paTHYIO bubnuoreka [IOK
IIPOIIOPLUOHATBHEIE https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IrpauKu
91 I'unep6ona
92 Iumep6omna
_ bubnuoreka [IOK
93 Ipaguic dymrimm y = x* https://m.edsoo.ru/7f4343e2
B bubnuoreka [JOK
o4 Ipauic dymwim y = x* https://m.edsoo.ru/7f434572
OyHKIUU y =X,y = X3,y =
95 VX, y = |x|; rpaduueckoe bu6mmoreka [IOK
peneHne ypaBHEHUN U https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUU
Hrorosast KOHTpOIbHAS
96 pabota/Beepoccuiickas bubmiorexa LIOK
https://m.edsoo.ru/7f434eb4
IpoBepoyHas paborta
[ToBTOpEHUE OCHOBHBIX
MOHATUH U METOJIOB
97 KypcoB 7 u 8 KJ1accoB, bubnuoreka [IOK

00o01eHue 3HaHu/
Bceepoccuiickas
IpoBepoyHas paborta

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



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa

[ToBTOpEHNE OCHOBHBIX

08 MOHATUH U METOJIOB | bu6mmoreka [IOK
KypcoB 7 1 8 KJ1acCoB, https://m.edsoo.ru/7f43736¢
0000111eHE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX

99 TTOHATHH U METOJIOB | bubmuoreka [JOK
KypcoB 7 U 8 KJIacCoB, https://m.edsoo.ru/7f437510
0000111eHIE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX

100 MOHSATHI U METOHOB | bubnuoreka [JOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f4376b4
0000111eHIE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX

101 IIOHATHH U METOJIOB | bu6nuoreka [JOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f436b88
000011eHEe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX

102 MOHSATHI U METOHOB | bubnuoreka [JOK
KypcoB 7 1 8 KJIacCoB, https://m.edsoo.ru/7f437858
0000111eHe 3HAHUHT

OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
/o

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYecKkue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

PammonansHabIC Ynca,
HppaIMOHANIbHBIE YHCIIA,
KOHEYHBIE U OECKOHEUHEIE
JECATUYHBIC TPOOH

MmnoxecTBO ﬂeﬁCTBHTCHLHBIX
YUCCII, HeﬁCTBHTGHbHLIC quclia
Kak OECKOHEYHBIE JCCATUYHBIC
npobu

BzanmHo ogHO3HAUYHOE
COOTBETCTBUE MEK]Y
MHOKECTBOM J€HMCTBUTEIBHBIX
qrcea U MHOKECTBOM TOYEK
KOOPJIMHATHOW MpSIMOI

CpaBHeHME 1EUCTBUTENBHBIX
qrcen, apudmMeTnueckue
JIEUCTBUS C JEHMCTBUTEILHBIMU
JHCIaMU

[Tpubnuxénnoe 3HaYeHNE
BEJINYUHBI, TOYHOCTD
NpUOIIMKESHUS

Oxpyrienue yucen

OxkpyriieHue yucen




[Ipukunaka u oneHka

pallOHAJIbHBIX ypaBHeHI/Iﬁ

8 o
pe3yJIbTaTOB BHIYMCICHUI
9 [Ipukuaka u oieHka
pe3yJIbTaTOB BBIYMCIICHUI
JIuHeitHOE ypaBHEHUE.
10 Pemenune ypaBHeHuUi bubmmorexk [OK
yp D https://m.edsoo.ru/7f43bf66
CBOJSAIINXCS K TUHECHHBIM
JIuneliHoe ypaBHEHHE.
11 Pelienue ypaBHeHU,
CBOJISIIIINXCS K JINHEHHBIM
KBagparnoe ypaBHeHHE.
12 PGHICII)-II/IG a};lz{eHI/Iﬁ bubmorexa LHIOK
yp ’ https://m.edsoo.ru/7f43¢c542
CBOJIAIIMXCS K KBAJIPaTHBIM
KBanpaTtHoe ypaBHeHUE.
13 Pemelime El}l;lileHI/Iﬁ bubmiorexa HOK
yp ’ https://m.edsoo.ru/7f43c542
CBOSIINXCS K KBaJIpaTHBIM
14 bukBagpaTHbie ypaBHEHHS bubmorexa HOK
Ap M https://m.edsoo.ru/7f43¢3d0
15 bukBangpaTHble ypaBHEHUSA buGnnorexa [IOK
P yp https://m.edsoo.ru/7f43¢3d0
[IpuMmepsl perieHus ypaBHEHUI
16 TPEThEN U YETBEPTOU CTEIIEHEN
pa3ioKEeHUEM Ha MHOXKHUTEIN
IIpumepsl penieHus ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENIEHEN
pa3iioKEHUEM Ha MHOXKHUTEIU
18 Pemenne npo6Ho- bubnuorexa [JOK

https://m.edsoo.ru/7f43¢9b6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6

19

Pemenue npoGHo-
palMoHaIBHBIX YPAaBHEHHN

bubnunoreka [JOK
https://m.edsoo.ru/7f43¢9b6

20

Perrenuie TekcTOBBIX 3a4a4
anreOpandeckKuM METO0M

21

Pemenne TekCTOBBIX 3aJa4
anre6pqueCKI/IM METOJ0M

22

Pemrenue TekcTOBBIX 3a0a4
anreOpanvdecKuM METO0M

23

Konrtponsnas padora Ne 1 o
TeMe "YpaBHEHUs ¢ OJTHON
nepeMeHHOI"

24

ypaBHCHI/IC C AByM:A
NEpEMCHHBIMU U CT'O Fpa(I)I/IK

but6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE € 1ByMs
MIEPEMEHHBIMU U €ro rpaduk

bub6moreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema ByX JIMHEHHBIX
YpPaBHEHUH C JBYMsI
IIEPEMEHHBIMHU U €€ peLIeHUE

27

Cucrema ByX JINHEHHBIX
YPaBHEHUH C ABYMs
IIEPEMEHHBIMU U €€ peleHue

28

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C IByMs
MIEPEMEHHBIMU U €€ pelleHue

29

Cucrema ByX JIUHEHHBIX
YpaBHEHUH C IBYMsI
HIepEeMEHHBIMH U € peleHne

30

Pewmenne cucrem nByx

bubnuoreka [JOK



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOi
CTENEHU

https://m.edsoo.ru/7f43d23a

31

Pewmenne cucreM nByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JMHENHOE, a IPYyroe — BTOPOH
CTCTICHH

bubnunorexa LIOK
https://m.edsoo.ru/7f43d55a

32

Pewenue cucreM nByx
YpPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPYyroe — BTOPOH
CTETEeHU

33

Pemenue cucrem n1Byx
YpPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPYyroe — BTOPOH
CTENEeHU

34

I'paduueckas uHTEpIIpEeTALIUSL
CHCTEMBbI ypaBHEHUH C IByMs
NIEpEMEHHBIMU

35

Pelienue TeKCTOBBIX 3a7a4
anreOpanvdecKuM criocooom

36

Pemrenne TekcTOBBIX 3a0a4
anreOpanvdecKkuM criocodbom

37

KonrtponsHas padora Ne2 o
teme "CucteMbl ypaBHEHUN"

38

YwcrioBbie HEPABEHCTBA U UX
CBOMCTBA

39

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

bubmunorexa LIOK
https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

JIuneliHple HEPABEHCTBA C

bu6moreka [JOK

40 OAHOM TIEPEMCHHOM 1 HX https://m.edsoo.ru/7f43af08
peuieHue
JInneliHble HEPABEHCTBA C
41 OJIHOM MEPEMEHHON U UX bubnuorexa [IOK
https://m.edsoo.ru/7f43af08
perieHue
JIuHeliHble HEPAaBEHCTBA C
42 OJIHOM MEPEMEHHON U UX bubmmorexa LIOK
https://m.edsoo.ru/7f43af08
pernieHue
CucTteMbl TUHEUHBIX
43 HEPaBEHCTB C OJAHOU
MEPEMEHHOM U UX pElICHUE
CucTeMbl TUHEUHBIX
44 HEPABEHCTB C OJTHOM
NEPEMEHHOMN U UX PELICHUE
CucTeMbl TUHEHHBIX
45 HEPaBEHCTB C OJTHOM
MEPEMEHHON U UX PEIICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa LIOK
pericHue https://m.edsoo.ru/7f43b098
47 KBanparHbsle HepaBeHCTBA U UX bubnuotexa [JOK
pelieHue https://m.edsoo.ru/7f43b21e
43 KBaznpaTHble HEpaBeHCTBA U UX Bubmuoreka [JOK
peueHue https://m.edsoo.ru/7f43b5a2
49 KBanparublie HepaBeHCTBa U UX
pertieHue
50 KBagparHbsle HepaBeHCTBA U UX

pEeIICHUC



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

I'paduueckas unTepnperanus

HCPaBCHCTB U CUCTEM

bubmuoreka [JOK

51
HEPABEHCTB C IBYMs https://m.edsoo.ru/7f43b098
EePEMEHHBIMH
I'paduueckas mHTEpIIpETAIIUS
5 HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JBYMS
epPEMEHHBIMU
53 KonTponsnas padora Ne3 no
teme "HepaBencrra"
54 KBanparuunas ¢pyHkuus, eé bu6nuorexa LIOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas ¢pynkuus, eé bu6mmoreka [JOK
rpaduk U CBOWCTBA https://m.edsoo.ru/7f439842
56 KBangparuunas ¢pynkuus, eé bubnuoreka [IOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapabona, koopAHHATHI
57 BEPIIMHBI MTapaboJIbl, OCh Bubmmorexa [IOK
P P ’ https://m.edsoo.ru/7f439eb4
CUMMETPUHU TTapadoIbI
[Tapabomna, KOOpIUHATHI
but6mmoreka [IOK
58 BEPIITMHBI 1TapadoJIbl, OCh
https://m.edsoo.ru/7f43a03a
CUMMETPUU TTapa0OIIbI
ITapabona, KOOpAUHATEI
59 BE pHII/IHBI na alf)iom,l 0Ch bubmorera [JOK
P P ’ https://m.edsoo.ru/7f43alac
CUMMETPHUH TTapaboIIbl
ITapabomna, KOOpIMHATEI
P b4 bubnuorexa [{OK
60 BEpILKHBI 1apadoibl, OCh

CUMMETpUHU N1apadoJIb

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabomna, KOOpAUHATHI

61 BEPIIMHBI TapadoJIbl, OCh bubmmorera [JOK
https://m.edsoo.ru/7f43a526
CUMMETPUHU NTapaloJIbI
[Tapaboia, KoOpAMHATEI
62 BEpILKHBI 1apadoibl, OCh
CUMMETpUHU NapadoJIb
I'padpuxu Gynkumit: y =kx, y =
63 kx + b, y=k/x, y=x3, y=VX,
y=Ix]
I'paduku pynkmmit: y =kx, y =
64 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
I'paduku pynkmmit: y =kx, y =
65 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'padpuxu Gynkumii: y =kx, y =
66 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'padpuxu Gynkumit: y =kx, y =
67 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
I'paduku pynkumii: y =kx,y =
68 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
69 Kontponbnas pabota Ne4 no bubnuorexa [JOK
teme "OyHkuun" https://m.edsoo.ru/7f43ab84
70 IlonsATHe yncIoBOM bubmunorexa LIOK

IOCIC0BATCIIBHOCTH

https://m.edsoo.ru/7f43e6¢6



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

3agaHue 0CiIeq0BaTEIbHOCTH

bu6moreka [JOK

71 peKypperHofz'I (bopwmyoi u https://m.edsoo.ru/7f43ebda
(dhopmyIoii n-ro uneHa

7 Apudmernueckas u bubmuoreka [IOK
T€OMETPUYECKAs ITPOTPECCUU https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bu6nuorexa IIOK
reomMeTrpuyeckas Iporpeccun https://m.edsoo.ru/7f43{3b4
@opMyIIbl N-TO YJIEHA

74 apudMeTHYECKON 1 bubnuorexa [JOK
reOMETPUUYECKON MPOrpecCuid, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YJIECHOB
®opmyJibl N-TO WieHa

75 apudMeTUIECKON 1 bu6mmoreka [JOK
reOMETPUUYECKON MPOrpeCcCuid, https://m.edsoo.ru/7f43ef2¢c
CYMMBI [IEPBBIX N YJIECHOB
@opmyJibl N-TO WieHa

76 apudMeTUIECKON 1 bubnmoreka [JOK
reOMETPUUYECKON MPOrPECCHUid, https://m.edsoo.ru/7f43f0c6
CYMMBI [IEPBBIX N YICHOB
@opmyJibl N-TO WieHa

77 apudmeTHuecKoil u bubnmnorexa [JOK
reOMETPUYECKON MPOrPECCHUid, https://m.edsoo.ru/7f43f72¢
CYMMBI [IEPBBIX N YICHOB
@opmyJibl N-TO WieHa

73 apudmeTnueckoit u bubnmnoreka [JOK
reOMETPUYECKON MPOrPECCUid, https://m.edsoo.ru/7f43f8a0
CYMMBI TIEPBBIX N YWICHOB

79 N3006pakeHue 4wieHOB



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

apudMeTUIECKON 1
reOMETPUUYECKON TPOrpeccuii
TOYKAMH Ha KOOPAUHATHOM
IUIOCKOCTH

80

N3o0paxenue 4ieHOB
apudMeTHIECKON 1
reOMETPUUYECKON TPOrpeccHii
TOYKaMH Ha KOOPAUHATHOI
IUIOCKOCTH

81

JlunenHbIN 1
SKCIMOHEHIHAIBHBIN pOCT

82

Cno’xHbI€ MPOLIEHTHI

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

83

Cno’xHbI€ MPOLIEHTHI

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

84

KonTponsnas padora Ne5 o
teMme "Unciossie
OCJIEN0BATEIILHOCTH"

bubnunoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHnue, 06001ImIeHNE U
cHUcTeMaTu3alus 3HaHH.
3anuck, CpaBHEHHE, IEUCTBUS
C ICHCTBUTEIHHBIMU YHCIIAMH,
YHCIIOBas IpsAMast

86

[ToBTOpeHnue, 06001IeHNE 1
CHCTEeMaTHU3alus 3HaHU.
[IpouenTsl, OTHOLIEHNS,
MPOTIOPITUHT

87

[ToBTOpeHnue, 06061IeHNE 1
CUCTEMAaTH3alMs 3HAHUH.



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

Oxpyrienue, npuOIMKEeHuE,
OLIEHKa

[ToBTOpeHnue, 0600mEeHNE U
cHUCTeMaTU3alus 3HaHH.

bub6nmnoreka LIOK

88
Pernienue TeKCTOBBIX 3a1a4 https://m.edsoo.ru/7f443b12
apupMETHUIECKUM CTIOCOOOM
[ToBTOpeHnue, 06061mIeHNEe U
29 cHUCTeMaTH3aIvs 3HAaHUH. bubnuoreka [JOK
Pemrenuie TekcTOBBIX 3a0a4 https://m.edsoo.ru/7f443cd4
apu(METHIECKUM CITIOCOOOM
IToBTOpenue, 0000IIEHNE U
90 CHCTEMAaTH3alNs 3HAHUH. bubnuorexa [JOK
Perrennie TekcTOBBIX 3a4a4 https://m.edsoo.ru/7f443fea
apru(METHIECKUM CITIOCOOOM
[ToBTOpEeHUE, 0000IIEHNE 1
CUCTEMaTH3aIis 3HAHUM.
bu6mmoreka [JOK
91 IIpeobpazoBanue
. https://m.edsoo.ru/7f4441ca
anreOpandecKux BhIPAKEHHIH,
JIOTTYCTUMbIE 3HAYCHHSI
[ToBTOpEeHME, 0000IIEHNE 1
CHUCTEMaTH3aIis 3HAHUM.
bu6mmoreka [JOK
92 IIpeobpazoBanue
. https://m.edsoo.ru/7f444364
anreOpandecKux BhIPAKEHHIH,
JIOITYCTUMbIC 3HAYCHHSI
[ToBTOpEeHME, 0000IIEHNE 1
CHUCTEMaTH3aIUs 3HAHWUMH.
but6mmoreka [JOK
93 IIpeobpazoBanue

areOpandecKux BhIPAKECHHIH,
JIOIYCTHMbIC 3HAYCHUS

https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[ToBTOpeHue, 0600mEeHNE 1
cUCTeMaTu3alys 3HaHuH.

94 [IpeobpazoBanue bubmorexa TIOK
5 https://m.edsoo.ru/7f444a94

anreOpanvecKuXx BhIPAKECHUH,
JOTYCTUMbIE 3HAYCHHUSI
[ToBTOpeHue, 0600mEeHNE 1

95 cHUCTeMaTU3als 3HaHHM. bubnuoreka [JOK
DyYHKIUU: TOCTPOCHHUE, https://m.edsoo.ru/7f444¢56
CBOICTBa U3YUYEHHBIX (PYHKIIHIA
[ToBTOpenue, o6o0IIeHNE 1

96 CHCTEeMaTH3aIis 3HAHHUH. bubmuoreka [JOK
DyYHKIMU: IOCTPOEHHUE, https://m.edsoo.ru/7f444f44
CBOMCTBA M3YUYCHHBIX (PYHKITUI
[ToBTOpeHnue, 0600IIEeHNE U

97 CHUCTeMaTH3aIvs 3HAaHUH. bubmuorexa [{OK
DyYHKIUU: IOCTPOEHHUE, https://m.edsoo.ru/7f44516a
CBOMCTBA M3YUYEHHBIX (PYHKITUN
[ToBTOpeHnue, 06001ImIEeHNE 1

08 CcHUCTeMaTH3aIvs 3HaHWH. bubmuorexa [JOK
DyHKIUU: IOCTPOEHHUE, https://m.edsoo.ru/7f4452¢e6
CBOMCTBA U3YUYEHHBIX (PYHKITUN
[ToBTOpeHnue, 06001IEeHNE U

99 cHUCTeMaTH3aIvs 3HAHWH. bubmuoreka [JOK
I'paduueckoe pernienne https://m.edsoo.ru/7f445516
YPaBHEHUH U UX CUCTEM
[ToBTOpEeHnue, 06061mIeHNE U

100 CUCTEMAaTH3alMs 3HAHUH.

I'paduueckoe pemenue
YPaBHEHUH U UX CUCTEM



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
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Wrorosas koHTposibHas paboTa

102

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUN

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102




HNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon . .
AT IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/bHOMI
T NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
1 Yucna 1 BIYMCICHHS
11 BoimonusATe, coderas yYCTHbIE U NHUCHMEHHBIE NPHUEMBI, apUPMETHUECKHe AEUCTBUA C
palMOHAIbHBIMU YHUCIAMU
HaxoauTh 3Hau€HUs YUCIOBBIX BBIPAKEHHM, IPUMEHATH pa3HOOOpa3HbIe CIOCOOBI ¥ TPUEMBI
1.2 BBIUMCJICHHSI 3HAUE€HUH JPOOHBIX BBIPAXKEHUM, COJAEPKAIMX OOBIKHOBEHHBIE U JIECSTHUHBIE
JIpooH
[lepexonuth OT OAHOW (OPMBI 3aNUCH YHUCEN K APyrod (mpeoOpa3oBbIBATH ACCATUIHYIO
1.3 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JIECSITHYHYIO TIPOOk)
1.4 CpaBHUBATh M YIOPSAA0YMBATH PAIIMOHAIBHBIC YUCIIA
1.5 OKpyIIsTh 4ncia
1.6 BBINOAHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYHUCICHUN, OLICHKY 3HAYEHHMM YHUCIIOBBIX
BbIpa)XKeHUI. BBINOIHATE NEHCTBUSI CO CTENEHSIMU C HATYPAJIbHBIMU MTOKA3aTeJISIMU
1.7 [IpuMeHATh NPU3HAKU JETUMOCTH, Pa3JI0)KEHUE HA MHOKUTEIN HATYPaIbHbIX YUCEI
PemaTth mnpakTUKO-OpUEHTHPOBAHHBIE 3aJauM, CBA3aHHbIE C OTHOILIEHHWEM BEJIMYUH,
1.8 MPONOPIMOHAIBHOCTBIO BEJMYUH, MPOLIEHTAMH, UHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUS
3a/1a4 ¢ YU€TOM OIpaHUYEHUM, CB3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB
2 AJreOpanyecKue BhIPAKCHHUS
21 Hcnonb3oBath anredpanveckyro TEPMHHOJIOTHIO M CUMBOJIMKY, PUMEHATh €€ B MpPOLEcce
) OCBOCHHUS YYCOHOI'0 MaTepuaa
2.2 HaxoauTh 3HaueHHs OYKBEHHBIX BBIPQXKEHUN IIPU 3a/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX
73 BoinonusaTe npeoOpa3zoBaHUs 1IEJIOTO0 BBIPAKEHUS B MHOTOWIEH MNPUBEIEHUEM IMOIA0O0HBIX
CJIaraeMbIX, PACKPbITHEM CKOOOK
24 BBINOAHATE YMHOXKEHUE OJHOUJIEHA HA MHOTOWIEH M MHOI'OUYJIEHA HA MHOTOWIEH, IPUMEHSTh
) (dhopMyIIBbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH
Ocy1ecTBISATh Pa3nokKeHHe MHOTOUICHOB HA MHOKUTENH C IIOMOIIBIO0 BEIHECEHUS 32 CKOOKH
2.5 OOIIEro MHOMKHUTENSI, TPYNIUPOBKH CJIaraéMblX, HPUMEHEHUs (QOpPMYJ COKPAILEHHOTO
YMHOKECHHSI
26 [IpumensTs npeoOpa3zoBaHus MHOTO4JICHOB U1 PEILCHHs PAsIIHbIX 33711 U3 MATEMaTHKY,
CMEXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKHU
27 I/ICHOJ'IBSOBUaTB CBOMCTBA CTEMEHEH C HaTypaJbHBIMU IMOKa3aTeIsIMU Il MpeoOpa3oBaHMs
BBIPKECHHI
3 YpaBHEHHUsI 1 HEPABEHCTBA
Pewate nvHENHHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPHUMEHsS IIpaBUja Iepexofa OT
3.1 HCXOJHOTO YPaBHEHHUS K PABHOCWIBHOMY eMy. [IpoBepsTh, sBIsieTCA 1M YHUCIO KOPHEM
ypaBHEHUS
3.2 [TpuMeHsITh rpadguuecKkre METO b MPU PEIICHUH JTUHEHHBIX YPABHEHHUN U UX CUCTEM
3.3 [TogxOuparh NpUMEpHI Map YKCEe, SIBISIFOIIMXCS] PEIICHUEM JIMHEHHOTO YPaBHEHUSI C IBYMsI




Kon

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbLHOM

NPOBEPHEMOTO NMporpaMMbl OCHOBHOT0 00111eT0 00pa30BaHuUs
pe3yJbTarTa
IepEeMEHHBIMU
34 CTpouTh B KOOPJIMHATHOH MJIOCKOCTH T'pa( K JMHEWHOTO YPaBHEHHSI C IBYMS IIEPEMECHHBIMU,
) 0JIb3YSICh TPaUKOM, IPUBOAUTE MPUMEDPHI PEIICHUS YPABHEHUSI
35 Pemath cuctembl NBYX JHMHEWHBIX YpaBHEHHH C JAByMs NEpEMEHHBIMU, B TOM YHCIIE
rpaduyecku
36 CocCTaBysTh U pemaTh JMHEWHOE YPAaBHEHUE WM CUCTEMY JTMHEHHBIX ypaBHCHI/Iuﬁ 0 YCTIOBHIO
3a7a49i, MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aa4H MTOJTYUYCHHBIH pe3yJIbTaT
4 Koopaunarte! u rpaduku. OyHKImu
41 N3006paxkaTh Ha KOOPAWHATHON MPSMO TOUKH, COOTBETCTBYIOIIHE 3a/IaHHBIM KOOPAUHATAM,
JYYH, OTPE3KH, HHTEPBAJIbI, 3aMMHCHIBATH YHUCIOBEIC IPOMEKYTKH Ha alre0pandecKoM sI3bIKE
4.2 OTMeuaTh B KOOPAMHATHOMN INIOCKOCTH TOYKH MO 3aJJaHHBIM KOOpAUHATAM
4.3 Ctpouth rpaduku JUHEHHBIX QyHKINH. CTpouTh rpaduk GYHKIHHT V = |X|
OnuceBaTh ¢ TOMOIIBIO (YHKITUH U3BECTHBIC 3aBUCUMOCTH MEXKy BEIMYUHAMU: CKOPOCTH,
4.4 BpeMsi, PAacCTOSIHHE, LIEHY, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEILHOCTD, BPEMs, 00BEM
paboThI
4.5 Haxoauth 3HaueHre GYHKIIMU 110 3HAYCHHUIO €€ apryMeHTa
46 [Tonumate Tpaduueckuii crmocod NpeACTaBICHHS W aHaau3a WHGOPMAIUU, W3BJICKAaTh M

HHTEPIPETUPOBATH HHPOPMAIUIO U3 rPpahMKOB PealbHBIX IPOIECCOB U 3aBHCUMOCTEH

8 KUIACC




Kon

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbLHOM

NMpoBepPsieMoOro
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yabTarTa
1 Yucia 1 BBIYUCICHUS
Ucnonws3oBarh HauyajdbHBIE MPEACTABICHUS O MHOMXECTBE JACHCTBUTEIBHBIX YHCEN IS
1.1 CpaBHEHHUS, OKPYIJICHUS W BBIYMCIICHHH, N300pa’kaTh JACHCTBUTEIbHBIC YHCIIA TOYKAMHU Ha
KOOPAUHATHON NPSMOI
[TpumensTh NOHATHE apUPMETHIECKOTO KBAJPATHOTO KOPHSI, HAXOAUThH KBaJApaTHbIC KOPHH,
1.2 WCTIONB3YSl TPU HEOOXOJAMMOCTH KalbKYJISTOP, BBITIOJHATH MPeoOpa3OBaHMs BBIPAKCHUH,
coAepKaIIMX KBaIPAaTHbIC KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEH
13 Hcnonws3oBath 3anucu OONBIIMX U MAJIBIX YHCEIT C TIOMOIIBIO IECATUYHBIX IpoOe U CTeTneHe
) yyciaa 10
2 AnredopanyecKkre BhIpaKEHUS
21 HpHMeHs[le MOHSTHE CTETEHH C IEJIbIM TI0Ka3aTesieM, BBIMOIHATh MpeoOpa3oBaHUs
BBIPAYKEHUI, COJIEPIKAIIMX CTEIEHH C IIEJIbIM ITOKa3aTeleM
29 BrInoaHATE TOXKAECTBEHHBIE TPEOOPa30BaHUs PAIIMOHAIBHBIX BEIPAKEHUI HA OCHOBE ITPaBUJI
) JICUCTBUM HaJI MHOTOWICHAMHU U aJIreOpandeCcKUMU IpoOSIMU
2.3 PackymagsIiBaTh KBaJIpaTHRIN TPEXWICH HA MHOKHTEIIN
24 [IpumensaTs npeobpa3oBaHuUs BBIprKGHPIﬁ JUTSL peIlIeHUsl Pa3IMYHBIX 3a/1ay U3 MATeMAaTHKH,
CMEXKHBIX MPEIMETOB, M3 PEaIbHON MPAKTUKH
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemate nuHeliHbIC, KBa/[paTHbIC YPaBHEHMS M PalMOHAIbHbIE YPABHEHUA, CBOAAIIMECT K
HHUM, CHCTEMBI ABYX YPaBHEHUM C JIBYMs ITIEPEMEHHBIMU
[IpoBoauTh mpocCTEMIIME UCCAEAOBAaHUSA YPAaBHEHMM M CUCTEM YpPaBHEHHMH, B TOM 4HCIIE C
32 npUMEHEeHHEeM TpaduvecKuX MpeNCTaBlIeHUN (yCTaHABIMBATh, UMEET JU YpPaBHEHHE WIIH
CHCTEMa YPABHECHHM PEIICHUS, €CJIM NMEET, TO CKOJIBKO, 1 ITpovee)
[Tepexoauts OT c10BECHOH (HOPMYITHPOBKH 32/1a4H K €€ anredpandeckoil MOJEIH ¢ TOMOIIIBIO
33 COCTaBJICHUSI YPaBHEHUS WM CUCTEMBI YpPaBHEHUW, WHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJ1auy MOJYUYCHHBIN pe3ysibTaT
[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsi CPaBHEHHs, OICHKU, PEIIaTh JTUHEHHBIE
34 HEpaBEHCTBAa C OJHON NMEPEeMEHHON M MX CHUCTEMBI, J1aBaTh IPagUUECKyl0 HIUTIOCTPALHUIO
MHOJKECTBA PEIICHU HEPABEHCTBA, CHCTEMbI HEPABEHCTB
4 DyHKIMU
[Tonnmarth ¥ UCHONB30BaTh (QYHKIIMOHATIBHBIC IOHATUS U S3BIK (TEPMUHBI, CHMBOJINYECKUE
4.1 0003HaUYeHUs), OMpEeAeATh 3HauYeHUE (QYHKIUM MO 3HAUEHHUIO apryMEeHTa, ONpPENeNsTh
cBOMcTBA (DYHKIMH 11O €€ rpaduKy
49 Crpouth rpaduku 3JI€MEHTaPHBIX byHKIMA BHJIA:

y=k/xy=k/x , y =x?, y = X3, y = |X|, onucbIBaTh CBOICTBA YMCI0BOI (pyHKIMH 110 €€ rpaduky




9 KUIIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTaThl 0CBOEHNSI 0OCHOBHOM 00pa3oBaTeIbHOM
fpOBEPAREMOTO NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA
pe3yJabTara
1 Yucna 1 BRIYUCICHUS
1.1 CpaBHMBATh U YIOPSI0UMBATH PAIMOHATIBHBIC U UPPAIIMOHAJIbHBIE YHCIIA
12 BoimonusaTe apudMeTHueckue IEHCTBUS C PAMOHAIBHBIMU YHCIAMHU, COYETas YCTHBIC U
] IIMCbMEHHbIE TPUEMBI, BBIIIOJIHATh BBIUUCICHUS C HPPALMOHAIBbHBIMU YHCIIAMH
13 Haxoauth 3Ha4YeHHS CTEMEHEH C IENbIMH TMOKa3aTeSIMH M KOpPHEH, BBIUMCIATH 3HAYCHUS
' YHCJIOBBIX BLIPAKEHHIM
L4 OKpyriaTh JE€HCTBUTENBHBIE YHUCIA, BBIMOIHATh TPUKUIKY PE3yJIbTaTa BHIYMCICHHM, OLIEHKY
] YUCJIOBBIX BBIPAKESHUN
2 YpaBHEHUS U HEPABEHCTBA
’1 Pemiate nuHeliHbIE U KBaJpaTHBIE YpAaBHEHUS, YPABHEHHUsI, CBOASIIMECS K HUM, MPOCTEUIINE
JTpOOHO-pallMOHANIbHBIE YPABHEHHUSI
27 Pemate cucteMbl OBYX JMHEHHBIX YpPaBHEHHH C JByMS TIEPEMEHHBIMH W CHUCTEMBI JBYX
' YpaBHEHUH, B KOTOPHIX OJTHO YPAaBHEHUE HE SIBJISICTCS JINHEUHBIM
)3 PemaTth TekcTOBBIE 3aa4K ANTreOPAaUIECKIM CIIOCOOOM C MOMOIIBI0 COCTABICHHS YPaBHEHUS
] WM CUCTEMBI IBYX YPABHEHUM C JBYMS IEPEMEHHBIMU
[IpoBoauTh mpoOCTEHIINE HMCCIECIOBAaHUS YPAaBHEHMM M CHCTEM YPAaBHEHMI, B TOM YHCIE C
2.4 MPUMEHEHHEM rpauuecKux mpeICTaBICHUI (HalpuMep, yCTaHABITUBATh, UMEET JIM YpaBHEHHE
WM CUCTEMA YPaBHEHHM pPEIIeHUs], €ClIM UMEET, TO CKOJIbKO)
)5 Pemate J'II/IHVCI\/'IHI:IG HvepaBeHCTBa, KBaJpaTHbIC HEPABEHCTBA, MU300paxkaTh peIICHUE HEPABEHCTB
Ha YKMCJIOBOM IPSIMOM, 3aIUCHIBAaTh PEIICHUE C MTOMOIIIbIO CUMBOJIOB
Pewate cucteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOUAIOIIME KBAJIPATHOE
2.6 HEPaBEHCTBO, U300pakaTh PEIICHHE CUCTEMbI HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aITMCHIBATH
pELICHUE C TOMOUILI0 CUMBOJIOB
2.7 Hcnonap30BaTh HEPABEHCTBA IPU PEUIEHUH PA3IMYHbIX 3a7a4
3 DyHKINN
Pacnio3naBathk (QyHKIIMM M3y4eHHBIX BUIOB. [lOKa3pIBaTh CXEMATHYECKHU PACIIONIOKEHHUE HA
3.1 KOOpDAMHATHOM  TuiockocTd  rpadukoB  (ynkmumit  Buma:  y=kx, y=kx+b, y=k/k,
y=ax’+bx+c, B 3aBUCUMOCTHU OT 3HaYeHUH K03 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIMIA
30 [Toka3pIBaTh CXEMATUYECKU PACIIOJIOKEHUE HA KOOPIMHATHOMN TIIOCKOCTH rpaduKoB HyHKIIHMA
' BHAa Y = VX, y = |X| M ONKCHIBATH CBOMCTBA ()YHKIIMIA
13 Ctpouth ¥ wu300paxarh cxeMaTHUeCKH TpauKu KBaApaTUYHBIX (QYHKIUH, OMUCHIBATH
CBOMCTBA KBAJIPAaTUIHBIX (WYHKIHH 110 WX Tpadukam
34 PacrioznaBath kBajgpaTHdHy0 (QYHKIUIO 0 (opMyJie, MIPUBOIUTH MPUMEPHI KBAAPATUIHBIX

(GYHKIUN U3 peanbHOM KU3HHU, (DU3UKH, TEOMETPHH




Kon

HpOBepﬂeMLIe NpeAMETHBIC PE3YJIbTAaThI OCBOCHUA OCHOBHOM 06pa30BaTeJ’ILHOI7I

NpoBepPsIeMOro
NPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi
pe3yJabTara
4 Apudmerrdeckas ¥ TeOMEeTpHUIECKast MPOTPECCUU
41 Pacmo3naBaTh apuMETHYECKYyI0O M TEOMETPHUYECKYIO MPOTPECCHU TPH Pa3HBIX Crocobax
] 3a1aHus
49 BBINONHATE BBIYMCICHUS C HCIOJNB30BAaHUEM (OPMYI #-IO 4iIeHAa apu(pMeTH4ecKoll u
’ r€OMETPUUECKON MPOTPECCUI, CYMMBI IIEPBBIX N WICHOB
4.3 M3006paskaTh WICHBI MOCIICIOBATEIHHOCTH TOYKAMH Ha KOOPAMHATHON INTIOCKOCTH
4.4 Pemratn 3aJa4l, CBA3aHHBIC C YHCJIIOBBIMH IIOCICAOBATCIBHOCTAMHK, B TOM YHUCJC 3aaa4yud U3

peasTbHOM KHU3HU (C UCIIOJIb30BAHHEM KAJIBKYIISATOPA, IIU(POBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kox IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yrcna v BEIYMCICHUS
11 Jpobu OOBIKHOBEHHBIE M AECSATUYHBIC, MEPEeXoid OT OIHOUN (opMbl 3amucu ApoOel K IPYrou.
[ToHsITHE palMOHAIBLHOTO YHCIIA, 3aIIUCh, CPABHEHHE, YITOPSI0YMBAHUE PAITMOHATBLHbBIX YHCENT
12 Apudmernueckue 1eUCTBUS ¢ pallMOHALHBIMU YKciIaMU. Pemienue 3a1ad U3 peanbHON MPaKTUKU
' Ha YacTH, Ha IpoOH
13 Crenenb ¢ HAaTypaJbHBIM IOKa3aTEIeM: OINpeJeieHue, MpeoOpa3oBaHuEe BHIPAKEHUM HA OCHOBE
ONPEACICHUS, 3aITUCh OOIBITHUX YHCEIT
1.4 [IpouieHTsl, 3aNIMCh TPOLIEHTOB B BUJE L[p(361/1 U IpoOu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a7auu
Ha MMPOIICHTHI, PEIICHUE 3aa4 U3 peaJbHON NMPAKTUKHU
1.5 [IpuMeHeHne TPHU3HAKOB JICTMMOCTH, PA3JIOKEHNE HA MHOKHUTEIW HATYPAIbHBIX YHCENT
1.6 | PeasibHBIC 3aBUCUMOCTH, B TOM YHUCJIC MpsMasi ¥ 00OpaTHAs IPONOPIHOHATLHOCTH
2 AJredpandecKue BhIpaKEeHUsI
21 [lepemenHble, YHMCIOBOE 3HAYECHHE BBIPAKEHUA C TMEepeMeHHOW. JlomycTumble 3HAYCHUS
TIePEMEHHBIX
2.2 [IpencraBieHne 3aBUCUMOCTH MEKJTy BeIMIMHAMU B BUAC (hopMyIibl. Beraucienus mo hopmyiaam
2.3 IIpeoOpazoBaHye OYKBEHHBIX BRIPDAKECHHM, TOXJICCTBEHHO PABHBIC BHIPDAKCHHS
2.4 CBOIiCTBa CTENEHHU C HATYPAILHBLIM ITOKa3aTEJIEM
25 Onnownensl W MHorouwjeHbl. CreneHb MHorouwieHa. CroxeHue, BBIYUTAHHE, YMHOMXCHHE
MHOT'O4JICHOB
26 @opMyJIbl COKPAIEHHOTO YMHOXEHHUS: KBaJAPaT CyMMbI M KBaJIpat pazHocTH. Popmylia pa3HOCTH
KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH
3 YpaBHCHUS
31 YPaBHeHI/If:, KOpPEHb YpaBHEHHMs, TMpaBUja MPeoOpa3oBaHUsI YPAaBHEHHs, PaBHOCUIHLHOCTH
YpaBHEHUU
39 HI/IHCfIHOG ypaBHeHI/If: C OJHOW IEPEMEHHOM, YUCJIO KOPHEH JIMHEHHOIO YpPaBHEHWs, PEIICHUE
JIMHEWHBIX YpaBHECHUH
3.3 CocTapiieHre YpaBHEHHU O YCJIOBHIO 3a/1auu. PernieHre TeKCTOBBIX 33424 C MOMOIIBI0 YPaBHEHUH
3.4 |Jluneiinoe ypaBHEHHE C ABYMsI IEPEMEHHBIMH U €TI0 IrpaduK
35 CucteMa ABYX JMHEWHBIX YpPaBHEHUU C JBYMSI MEPEMEHHbIMHU. PelleHue cucteM ypaBHEHHMA
' c11oco00oM MOICTAaHOBKH. [IprMephl peleHnst TeKCTOBBIX 33J1a4 C IIOMOIIILI0 CHCTEM YPaBHEHUN
4 Koopaunate! u rpabuku. OyHKIHN
4.1 KoopamHara Touky Ha IpsIMOi
4.2 YucaoBbIe MPOMEXKYTKH. PaccTosHre MEXIY ABYMs TOUKAMU KOOPIMHATHOM IPSIMOM
43 HpﬂMoyronLHflﬂ cucreMa koopamHat, ocu Oxu Oy. AOcmucca W opAMHATa TOYKH HaA
KOOPJAMHATHOU IJIOCKOCTH
4.4 IIpumeps! rpad@uKoB, 3a0aHHLIX hopMyaaMu. Urenne rpadrKOB peaabHBIX 3aBUCHMOCTEN
4.5 ITonstre dyaxuuu. I'padux byuknpu. CBolcTBa GYHKIIHN
4.6 |Jluneiinas dyukius, e€ rpaduk. ['padbuk dyHkmm y = [x|
4.7 I'padbryeckoe peneHne TMHSHHBIX YPABHCHHUI M CHCTEM JIMHCHHBIX YpaBHECHUM




8 KUIACC

Kona IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 Uucia 1 BEIYUCICHUS
11 KBanpatuslii kopeHb u3 uucia. lloHsatue 00 wuppanuoHanbHOM uyucie. JlecsaTuunbie
' MPUOIMKEHHS] NPPAITMOHATBHBIX YHCEI
12 CpoiicTBa apu(MeTHYeCKUX KBAJIPATHBIX KOPHEH U HMX NMPUMEHEHHE K IMPeoO0pa3OBaHUIO
' YHCJIOBBIX BBIPAKCHUM M BRIYUCICHHUSAM. JIeHMCTBUTEIBHEIC YHCTIa
1.3 CreneHs ¢ IEIBIM IToKa3aTeeM 1 e€ coiicTBa. CTaHgapTHas 3alMch YHCia
2 AJreOpanyecKue BhIPaXKCHHUS
2.1 KBampaTHbIM TpEXUIICH, pPa3a0KeHNE KBAAPATHOTO TPEXWIICHA HA MHOKHTSIIN
2.2 AnrebOpandeckas 1po0b. OCHOBHOE CBOMCTBO aareOpanvecKon Ipoou
2.3 |CnoeHue, BRIYMTAHHE, YMHOXKCHHUE, JICJCHUE alreOpandecKux apooei
2.4  |PanmoHanbHBIC BRIPAXKCHUS M MX IIPEOOpa3oBaHUe
3 YpaBHEHUS 1 HEPABCHCTBA
3.1 KBaapaTHoe ypaBHeHHE, popMmya KOpHEH KBaapaTHOro ypasHenus. Teopema Bueta
3.2 |Pemenue ypaBHEeHHUI, CBOASIINXCS K JMHCHHBIM M KBaJpPaTHBIM
3.3 [Ipocreiimme TpoOHO-paMOHAIBHBIC YPABHEHUS
I'padmyeckas mHTEeprpeTanus ypaBHEHHH C JIByMs MEPEMEHHBIMH U CHCTEM JHMHEHHBIX
3.4 |ypaBHEHMII c IByMs nepeMeHHbIMU. [IpuMepsl peleHnst CUCTEM HEIMHEWHBIX YPaBHEHUH ¢
JIByMs IEPEMEHHBIMU
3.5 Penrenne TeKCTOBBIX 337134 aareOpandecKuM criocoOoM
3.6 YucnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM IEpEeMESHHOU
3.8 PaBHOCUILHOCTH HEPABEHCTB
3.9 |JluHelriHBIC HEPABEHCTBA C OJIHOM IMMEPEMEHHON
3.10 |CucTeMbl IMHESHHBIX HEPABEHCTB C OJHOM NEPEMEHHOM
4 DyHKIINT
41 [Tonstue ¢ynkuunu. OO6IACTH ONMpEACTICHUS U MHOXKECTBO 3HaueHUW (QyHKIUU. CriocoObl
3agaHus QyHKIHIT
4.2  |I'paduk dyskiuu. Urenne cBorcTB GyHKIMHU 110 €€ rpaduky
4.3 IIpuMepsl rpad@uKoB QYHKINHA, OTPAKAIOIIUX PEaATbHBIE TPOILECCHI
44 @OYHKIMK, ONHUCHIBAIOIINE MPSMYI0O W OOpaTHYIO NPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HMX
rpaduKu
4.5 Oyakmn y =x? y = x°3
4.6 |Dyskuumy = vx, y = |x|
4.7 I'paduueckoe penieHrne ypaBHEHUH U CUCTEM YPaBHEHUM




9 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 |Ywucna v BEIUMCICHUS
1.1 |PanyoHanbHbIC YKCiIa, HPPAIMOHAIBHbIC YHCIa, KOHEYHbIC U OCCKOHEYHBIC JCCATUYHbIC APOOH
MHOXECTBO JCHCTBUTENBHBIX YHUCEN, JCHUCTBUTENBbHBIC YWCIA KaK OECKOHEUHBIE JECATUUYHBIC IPOOH.
1.2 |B3auMHO OJIHO3HAYHOE COOTBETCTBHE MEXIY MHOMXKECTBOM JEUCTBUTEIBHBIX YHCEN W KOOPAWHATHOU
npsiMoii. CpaBHEHHE ACHCTBUTEIHHBIX YHCEIT
1.3 [Apudmerrueckue nelcTBYS ¢ NEHCTBUTEILHBIMHU YHCIAMU
Wsmepenus, mpuOamkenus, oueHku. PazMepsl 00BEKTOB OKPYKAIOIIETO MUPA, JUIUTEIBHOCTh MPOILIECCOB B
1.4 |okpyxaromem mupe. [IpubmmkEéHHOE 3HaUECHUE BEIMYHMHBI, TOYHOCTH NMpHOMKeHUs. OKpyTIeHHE YHCel.
[IpuknaKa ¥ OLICHKA PE3YJIbTaTOB BRIYMCIICHUI
2 | YpaBHeHUs M HEpaBEHCTBA
2.1 | YpaBHEeHMS ¢ OqHOM IEpEMEHHOM
2.2 |JIunetinoe ypaBHeHue. PelieHne ypaBHEHUM, CBOISIINXCS K THHEHHBIM
2.3 |KBagpaTHoe ypaBHeHHE. PemeHne ypaBHeHUH, CBOASIINXCS K KBaIPATHBIM
24 bukBagpaTtHoe ypaBHeHue. [IpuMepsl pereHrs ypaBHEHUN TPEThEW U UETBEPTOUM CTEMEHEN pa3loKeHUEM Ha
" | MHOXKUTEIN
2.5 |Penrenune npoOHO-pallMOHAILHBIX YPABHEHUI
2.6 |CucTeMbl ypaBHESHUH
2.7 | YpaBHeHHE C ABYMS IEPEMEHHBIMU U €ro rpadux
2.8 |PemreHne cucTeM IBYX JTMHEHHBIX YPAaBHEHUH C IBYMsI IICPEMEHHBIMH
2.9 |Pemienne cucTeM JIBYX YPaBHEHHUMN, OJHO M3 KOTOPBIX JUHEHHOE, a IPYTroe — BTOPOH CTEIEHU
2.10 |I'padmueckast HHTEpIPETAIAS CUCTEMBI YPABHEHUH C ABYMSI IEPEMEHHLIMU
2.11 | PenreHne TEKCTOBBIX 3a/a4 aireOpandeckuM CIIocoooM
2.12 |YucnoBsle HEPABEHCTBA M MIX CBOMCTBA
2.13 | PenmeHne TMHENHBIX HEPABESHCTB C OJTHOM IEepEeMEHHON
2.14 | Pemenne cucTeM JHMHEHHBIX HEPABEHCTB C OJTHOM ITepEeMEHHOM
2.15 | KBagpaTHEIe HEpaBEHCTBA
2.16 |I'padmueckast HHTEpIpETAIMS HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMU
3 | DyHKIHH
31 Keagpatnunas Qyskmus, e€ rpaduk u cpoiictBa. Ilapaboma, KoOpAMHATHI BEpPHIMHBI TapadOJbI, OChH
CHMMETPHUU I1apadoJIbl
3.2 |I'paduxu dbyaxumii y=kx, y=kx+b 1 ux cBoiicTBa
3.3 |I'paduxu bysxumii y=k/x, y = x° ¥ UX CBOWCTBA
3.4 |I'paduku GyHKIMI , ¥ UX CBONCTBA
4 |YwucroBbIe MOCAEA0BATCILHOCTH
41 Omnpenenenne W CIOCOOBI 3a/laHUsl YHUCIIOBBIX IMOCIEAOBATEIBHOCTEH. 3aJaHue IOCIIe0BATEILHOCTH
" |pexyppeHTHON hopMynol 1 GOPMYIION #-TO WICHA
49 Apudmernueckass  mporpeccus.  DopMmymnwl #-TO  WieHa  apU(METUYECKOH  MPOTPECCHH,  CYMMBI
" | mepBBIX 11 YIIEHOB
4.3 |I'eomerpudeckas nporpeccusi. DopMyJIbl #-T0 YieHa FTeOMETPHISCKON IPOTrPECCHH, CYMMBI IEPBBIX /2 YICHOB
4.4 |N300pakeHHEe UICHOB apH(OMETHUYCCKOM M T'€OMETPHYECKOH IPOrpecCHii TOYKAMHM Ha KOOPAHMHATHOM




Kon

IIpoBepsieMblIii 3J1eMEHT COAEPKAHUS

IUIOCKOCTH. JIMHEWHBIN M SKCITOHEHITHAIHHBINA POCT

4.5 |CnoxHble TPOIEHTHI

IPOBEPAEMBIE HA OI'3 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHMs

HpOBepHeMLIe TpeGOBaHI/IH K IPEAMETHBIM pe3yJibTaTaM 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’[bH0ﬁ nporpamMmbsl OCHOBHOTI'O oﬁmero 06pa303a}mﬂ Ha OCHOBE€
PIrocC

YMenue onepupoBaTb MOHSITUSIMH: MHOKECTBO, IOJMHOXXECTBO, OIEpallUu HaJ
MHO>KE€CTBAMH; YMEHHE ONEepPUPOBATh MOHITUAMHU: Tpad, CBA3HBIN rpad, AepeBo, LHUKI,
MPUMEHSTH UX MPU PEIICHUH 3aa49; YMEHHUE UCII0JIb30BaTh TpaduuecKoe MpeICTaBICHNE
MHOKECTB [IJIsl ONMMCAHUS PEAbHBIX MPOLIECCOB M SIBIICHUM, MPU PEIICHUU 3a7ad U3
JPYTUX YYEOHBIX IIPEIMETOB

YMenue OIICpHUPOBATH NMOHATUAMU: OIPECACIICHUC, AKCHUOMA, TCOPCMA, NOKA3ATCIbCTBO,
YMCHHUEC pacClio3HaBaTb HMCTHHHBLIC W JIOKHBIC BBICKA3bIBAHUWA, IMPUBOAUTL HNPUMEPLI
N KOHTPpHPUMCEPHI, CTPOUTH BHICKA3bIBAHUA U OTPUIIAHWA BBICKAa3bIBAHUM

YMeHue onepupoBaTh NOHATUIMU: HATypPajdbHOE YMCIIO, IPOCTOE U COCTABHOE YUCIIO,
ACIIMMOCTh HATypaJIbHBIX YUCCII, IPHU3HAKU JACJIUMOCTHU, LCJI0C YUCJIO0, MOAYJIb YHUCJIIA,
06BIKHOBGHH35[ I[pO6I) U JOeCATHUYHAasA I[pO6I>, CTaHI[apTHBIﬁ BUJ 4HuCJia, pallMOHAIIBHOC
YUCJIO, HWPPANMOHATIBLHOE YHCIO, apu(PMETHUYECKUH KBaJApPATHBIH KOPEHb;, YMCHHE
BBITIOJIHATH JEUCTBUS C YMCIIAMHM, CPABHUBATH U YIIOPSAAOYMBATH YUCIA, NPEICTABIATH
4yClia Ha KOOPAUHATHOM MPSMOU, OKPYIVIATh YNCIIA; YMEHUE E1aTh IPUKUIKY U OLICHKY
pe3yIbTaTa BEIYMCICHHI

YMeHHe OnepupoBaTh MOHATUSAMU: CTEIICHb C IENBIM T0Ka3aTeineM, apuMeTHIeCKUn
KBaJIpAaTHBI KOPEHb, MHOTOYIICH, anredpandeckas IpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HAaTypajbHOW CTENEeHH OOJbllle €IUHMIIbI; YMEHHME BBIIOJHATH PacuéThl 110
dbopmynam, mpeoOpa3zoBaHus LEIbIX, JPOOHO-PAITMOHATBHBIX BEIPAKCHHUN W BBIPAXKEHUN
C KOPHSIMH, Pa3JIOKCHHE MHOTOYJICHA HA MHOXKHUTEJIM, B TOM YHUCIIE C UCIOJIb30BAHUEM
dbopMyI pa3HOCTH KBAJIPATOB U KBAJPaTa CYMMBI M PA3HOCTH

YMeHune onepupoBaTh IOHATHAMM: YHCIOBOE pABEHCTBO, YPAaBHEHHE C OJHOU
IIEPEMEHHOM, YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHME DPEIIaTh
JUHEWHBIE M KBaJpaTHbIE YpPaBHEHUS, IPOOHO-pallMOHAJIbHBIE YPAaBHEHHUS C OJHOU
IIEPEMEHHOM, CHUCTEMBI JBYX JIMHEWHBIX YPaBHCHUMH, JIMHEWHBIC HEPABEHCTBA U MX
CUCTEMBI, KBaJpaTHbIE U IPOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM MEPEeMEHHOH, B
TOM YHCJIE TIPU PELICHUM 3aa4 U3 APYTUX NPEAMETOB U NMPAKTUYECKUX 3a7a4d; YMECHHE
UCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO M KOOPAWHATHYIO IJIOCKOCTb JJISl H300paskeHus
penieHnii ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue omnepupoBaTth MOHATHAMHU: (yHKIUMSA, Tpaduk GyHKOUH, HYIH (OYHKIHUH,
MPOMEKYTKH 3HAKOMIOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHusi, yObIBaHUS, HAanOObIIee U
HAUMEHbBIIICEe 3HAuCHHUs (QYHKIHMH;, YMEHHE ONEPUPOBATH TOHATHUSAMHU: TpsiMasi




Kon
NpoBePsIEMOro
TpeOOBaHUS
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IPONOPLUMOHANIBHOCTh, JIMHEWHas (yHKUMSA, KBaJapaTuyHas (QyHKOUS, oOpaTHas
MPOTIOPITMOHAIBHOCTh, Tlapaboia, rumepOosa; yMeHHE CTPOUTh Tpaduku (HyHKIHM,
UCIIONB30BaTh TpauKU A OMpENeeHUs CBOWCTB IMPOILIECCOB M 3aBUCHUMOCTEH, s
pelICHuAd 3a/1a4 U3 APYrux y‘-Ie6HBIX npeaMeToB U peaHLHOﬁ JKU3HH; YMCHHC BbIPpAKATh
dhopMyIaMy 3aBUCUMOCTH MEXK]Ty BEIMUMHAMU

YMeHue omnepupoBaTh IMOHSATHUSMHU: TOCJIEIOBATEILHOCTh, apuUpMeTHUecKas U
reoMeTpuuecKasl Mporpeccuu; YMEHHUE MCIO0JIb30BaTh CBOWMCTBA IMOCIJIEI0BATEILHOCTEM,
(GopMyIIBI CyMMBI M OOIIETO WICHA NIPH PEIICHUH 3aJ1ad, B TOM YHCJIE 33]1a4 U3 APYTUX
y4eOHBIX PEIMETOB U PEAJILHOM KU3ZHU

YMeHue pemiath 3aaud pasHbIX TUIOB (B TOM 4YHCJIE Ha MPOLEHTHI, JOJIM M YacTH,
JBIDKEHUE, paboTy, IIEHy TOBApOB U CTOMMOCTBH MOKYIOK M YCIIyT, HAJIOTH, 3a7addl U3
o0jacTu ymnpaBieHUS JIMYHBIMU U CEMEWHbIMM (HUHAHCAMU); YMEHHE COCTaBISATh
BBIPAKCHMS, YPABHECHMsI, HEPABCHCTBA U CHUCTEMBI 110 YCIIOBUIO 3aJayH, MCCIIEI0BAThH
NOJYYEHHOE PELICHUE U OLICHUBATH MPABIONOI00HOCTh MOJIYYEHHBIX PE3YIbTATOB

YMeHue omnepupoBaTh MOHATUSAMU: (PUrypa, TOUKA, OTPE30K, HpsMasi, JIyd, JIOMaHasd,
yroj, MHOTOYTOJbHHMK, TPEYrOJbHUK, PaBHOOEAPEHHBIH W  PaBHOCTOPOHHHI
TPEYTOJIbHUKH, TPSIMOYTOJbHBIH TpPEyrojdbHUK, MeJuaHa, OUCCEKTpUca W BBICOTA
TPEYroJbHUKA, YETHIPEXYTOJIbHUK, MapajyieorpaMM, poMO, IIPSIMOYTOJIBHUK, KBaJIpar,
Tpaneum[; OKPY)KHOCTI), prr, KacarcilbHas; 3HaKOMCTBO C HpOCTpaHCTBeHHLIMI/I
burypamu; yMeHHe peliath 3aJadd, B TOM YHCJI€ W3 TOBCEAHEBHOW >KHU3HHU, Ha
HAXOXKJCHUE TEOMETPHUYECKUX BEIIMYMH C IPUMEHEHUEM H3YUYCHHBIX CBOWCTB GUTYp U
(dhakToB

10

VYMeHue omnepupoBaTh IMOHATHSIMHU: PaBEHCTBO (UTYp, PAaBEHCTBO TPEYTOJBHUKOB;
NapajuleIbHOCTh W MEPIEHIUKYSIPHOCTh  NPSAMBIX, YTrOoJl  MEXIY IPSMBIMH,
NEepIEHINKYJIAP, HAKJIOHHAs, MPOEKUus, 1nogodue ¢uryp, mogoOHbIEe TPEyroJbHUKH,
CUMMETPHS OTHOCHUTEIIbHO TOYKH U IPSMOM; yMEHHE paclio3HaBaTh pPaBEHCTBO,
CUMMETPHIO M Topo0ue ¢Guryp, napamieabHOCTh W MEPHEHIUKYISIPHOCTH MPSIMBIX B
OKPYXKAaIOILIeM MHpE

11

YMeHue onepupoBaTh MOHATUAMU: IJIMHA, PACCTOSIHUE, Yroy (BeTWYMHA YIla, CHHYC U
KOCHHYC YIJIa TPEYTOJIbHHMKA), TJIOMIAb; YMEHHE OIEHHWBATh pa3Mephbl MPEAMETOB U
00BEKTOB B OKPYXAIOIIEeM MUPE; YMEHHE IPUMEHATh (OpMYIIbl IEPUMETPa U TUIOIIA N
MHOTOYTOJIbHUKOB, JJIUHBI OKPYXKHOCTH M TUIOIIAIN Kpyra, o0beMa MpsSMOYTOJILHOTO
napajuiejenumnesa; yMeHUe MPUMEHATh MPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY
0 CyMMe yTJIOB TpeyToJbHuKa, Teopemy [ludaropa, TpuronomeTpudeckie COOTHOMECHUS
JUISl BBIUUCIICHUS JUIMH, PACCTOSIHUM, TIIOMIAAeH

12

YMmenue u300paxars miaockue GUrypsl U uX KOMOMHAIIMU, TPOCTPAHCTBEHHBIE (PUTYPHI
OT pPYKH, C TIOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB IO
TEKCTOBOMY HJI CHMBOJIbHOMY OIIMCAHHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: NPSMOYTOJbHAS CUCTEMAa KOOPIMHAT; KOOPAUHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOM3BEJIEHUE BEKTOpPa Ha YMUCJIO, CKAISPHOE
IPOM3BEACHUE BEKTOPOB; YMEHHE HCIOJIb30BAaTh BEKTOPbl M KOOPAMHATBI IS
IpPEJCTABICHUS JAHHBIX M pEelIEeHMs 3a/1a4, B TOM YMCIIE U3 APYTUX YUEOHBIX IPEAMETOB
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1 peajibHOM KU3HHU

14

YMeHue onepupoBaTh MOHATUSMU: CTONIOMKOBBIE U KPYTrOBBIE TUATPaAMMbI, TaOIUIBL,
cpenHee apudpmeTHyeckoe, MeAMaHa, HauOoJbIIee M HAaMMEHBIIEEe 3HAYCHUS, pa3Max
YHCIOBOTO Habopa; yMEHHE W3BJIEKaTh, HHTEPIPETUPOBATh M IPEOOPa3OBBIBATH
nH(bOpMalMIO, IPEICTABICHHYIO B TA0IMIIAX U HA AUAarpaMMax, OTpa)karollyto CBONCTBA
U XapaKTEePUCTUKH peabHBIX MPOLIECCOB U SBJICHUI; yMEHUE PACTIO3HABATH N3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOLIEM MUPE

15

YMeHue omnepupoBaTh MOHATUSAMU: CIy4YalHbBI ONBIT (CIy4alHbI SKCIEPUMEHT),
JJIEMEHTAapHOE COObITHE (JIEMEHTapHBI HCXOJ) CIy4YalHOrO OImbITa, CiydaifHoe
COOBITHE, BEPOSITHOCTD COOBITHSI; YMEHUE HAXOAUTh BEPOSATHOCTH CITy4alHBIX COOBITUI
B OIIBITAX

C PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSMM; YMEHHE pelIaTh 3a7auyd METOA0M
OpPraHM30BaHHOTO Iepedopa M C HCHOJIb30BAHMEM MpaBWJIa YMHOXECHMS; yMEHHUE
OLIEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHH U SABICHH, TOHUMATh POJIb MPAKTHUECKU
JIOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHI B OKpPY’KaIOIIEM MUPE U B AKU3HU; 3HAKOMCTBO
C MOHSTHEM HE3aBUCUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBILIMX YHUCENT U €ro
POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHue BbIOMpATh MOIXOASIINN H3yYSHHBIH METOJ Ui PEeLIeHHs 3a/lauM, IPUBOINUTH
IIpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M JKU3HHU, DPACIO3HABAThH
IIPOSIBJIEHUE 3aKOHOB MATEMATHKH B MCKYCCTBE, ONMCHIBATH OTACIBHBIE BBIIAIOIINECS
pe3yibTaThl, IOJNYyYECHHbIE B XOJE pa3BUTUSA MAaTEMaTUKM KaK HAayKd, IPUBOAMTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUM M UX aBTOPOB B OTEUECTBEHHOW M BCEMUPHOU
VCTOPHH
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