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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSE€TCA OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHUs: OHA 00ECIIEYMBACT U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMaHUTApPHOrO IIUKIJIOB, €€ OCBOCHHE HEOOXOAUMO IS
MPOJIOJDKEHUS 00pa30BaHUs M B MIOBCETHEBHOMN KU3HU. PazBuTHe y 00yJaronmxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKIACHUN € CYITHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpa)KeHUs MaTeMaTHIECKOM HAyKO SIBIIGHUI U TIPOIIECCOB B
MpUpoJic M OOIIEeCTBE, POJM MAaTEeMaTHYECKOr0 MOJCIUPOBaHUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYIHOTO MHPOBO33PCHHUS
¥ Ka4yeCTB MBIILICHUS, HEOOXOIUMBIX JIJISl aIalTallii B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydyenue anreOpbl oOecreyMBaeT pa3BUTHE YMEHUS HaONIOAATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPHUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBUS W BBIBOIBI,
dbopmynupoBath yrBepxkaAcHHUSI. OCBOCHUE Kypca alreOpbl o0ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCs: OHHM HCHOJB3YIOT JIEyKTUBHBIE U
WHIYKTUBHBIC PACcCYXKIACHUsS, 0000IICHHE M KOHKPETU3AIMIO, a0CTparupOBaHKUE U
anajoruto. OOyueHue  anrebOpe  MpearnonaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOATEILHON  JCSITENIBHOCTH OOYYalOIUXCs, TO03TOMY CaMOCTOSATEIHLHOE
pelIeHHE 3a/1a4 SBIAETCS peanu3anuen JesTeIbHOCTHOTO MIPUHIUIA O0yYEeHHUS.

B cTpykType nporpamMmel yaeOHOTO Kypca «Aiaredpay 1jis OCHOBHOTO 0OIIEro
0o0pa3oBaHUsg OCHOBHOE MECTO 3aHHUMAIOT COJIEP>KATEIbHO-METOJUYECKUE JIMHUM:
«Uucma © BBIUKCICHUS», «ANTeOpandecKkue BBIPAKCHUS», «YpaBHEHUS W
HepaBeHCTBa», «Dyukuun». Kaxmas U3 3THUX coaepikaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS HA MPOTHKCHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
IPYTUMHU €ro JUHUSAMUA. B xome wm3ydeHus yd4eOHOTO Kypca OOyJaroIIMMCs
MPUXOAUTCS JIOTHYECKH PaCCYy’KJaTh, MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3W ¢ 9TUM B TIporpamMmy y4eOHOro Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, IPEACTABIICHHBIE BO BCEX OCHOBHBIX paseiax
MaTeMaTU4ECKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBIAJECHUIO O0YyYarOIUMUCS
OCHOB  yHHUBEPCAJIBHOIO MareMaTthdeckoro s3bika. CoaepkarenbHON |
CTPYKTYpPHO OCOOEHHOCTBIO YyueOHOro Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIA XapaKTep.

Conepxxanue muHUM «YuCaa W BBIYUCICHHS» CIYKUT OCHOBOM JJIst
JTATbHEHIIET0 U3yYeHUSI MAaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIONIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS AITOPUTMAMH, a
TaK)Xe TPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX ISl TTOBCETHEBHOMN
Ku3HU. Pa3BuTue MOHATUS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C palMOHAIBHBIMH M HUPPAMOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHUEM



MPEACTABICHUI O JEHCTBUTENBLHOM YUCIIE. 3aBEPILICHHE OCBOECHUS YUCIOBOU JTMHUU
OTHECEHO K CpeJHEMY 00I11IeMy 00pa30BaHMUIO.

Conepkanue JByX aire0pandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHECHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYUAIOIIMXCS
MaTEMaTUYECKOro amnmapara, HeoOXOJAMMOro /Jis pelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3zoBaHus y4eOHbBIH MaTepHasl TPYNIUPYETCS BOKPYT PallMOHAIbHBIX
BEIpOKCHHUA. AnreOpa MEMOHCTPUPYET 3HAYCHUE MATEMAaTHKWA KakK sI3bIKa IS
MIOCTPOCHUSI MaTEMaTUYECKUX MOJENEH, ONUCAaHMUS IMPOLECCOB U  SIBICHUI
peanbHOro Mupa. B 3a1aun oOyueHus anreOpe BXOAIT TakxKe NajdbHelIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JIJII OCBOCHHUSI Kypca
uHOOpPMATUKKA, W  OBJIAJICHWEC HABBIKAMU  JICAYKTUBHBIX  PACCYXKICHUH.
[IpeoOpa3zoBaHue CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaX)EHUS,
CIIOCOOHOCTEM K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxkanue GyHKIHMOHAIBHO-TpadUueCcKOil JTUHUU HAIIEJIEHO HA TOJIyYeHUe
OOyJarOIMMUCS 3HAHUN O (QYHKIMSIX KaK BOXKHEHUIIEH MAaTEMaTHYCCKON MOJEIH
JUTSI OMTUCAHUS ¥ KCCIIEIOBAHUS pa3HOOOPA3HbIX MIPOLIECCOB U SIBJICHUH B IPUPO/IE U
oOurectBe. M3yueHue maTepuana cnocoOCTBYET pa3BUTHIO y O0YHAIOIINXCS YMEHUS
WCIIOJIb30BaTh PAa3IMYHBbIE BBIPA3UTEIIBHBIE CPEJACTBA f3bIKA MAaTEMATHUKU —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHT BKJIaJ B (HopMupoBaHHE
MPEACTABICHUI O POJIM MATEMATHUKHU B PA3BUTUN LIUBUIN3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMY ImaHy B 7-9 kimaccax u3ywaeTcsi y4deOHBIM Kypc
«Anredpay», KOTOpPBIA BKJIIOYAET CJICAYIOIIME OCHOBHBIE DPa3Jeibl COJECPIKAHUS:
«HYucna W BBIUMCICHUS», «ANreOpanyeckue BbIpAXKEHUS», «YPaBHEHUS W
HEpaBEeHCTBa», «DyHKIUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurca 306 yacos: B 7 kiiacce —
102 gaca (3 gyaca B Heaeno), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kinacce —
102 yaca (3 yaca B HeZIEJIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPeXo] OT OAHOW (opmbl 3amucu
npobeit k apyroi. IloHsATHe panMOHANBHOTO 4YHCIA, 3aluCh, CpaBHEHUE,
YOOpSAJOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMmernudeckue JeHUCTBUA C
palMOHAJIbHBIMU YKCIIaMU. Pelrenne 3amad u3 peasbHON NMPAKTUKU HA YacTH, Ha
Jpoou.

CrereHb C HaTypaJbHBIM [IOKa3aTeJeM: ONpelesieHue, MpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpEeIeNIeHUs, 3aUCh 00bIKX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE IpoOU U ApOoOM B BUJE NPOLEHTOB. TpH OCHOBHBIE 33Ja4M Ha
IIPOLICHTBI, PELLICHUE 3a7a4 U3 PEaIlbHON IPAKTHUKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, pAa3J0KEHHE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas M oOparHas
IIPONOPLHUOHAIBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEIMYNHAMH B BUJE
dbopmybl. Beraucnenus no popmynam. [IpeodbpazoBanne OYKBEHHBIX BHIPAKCHHH,
TOXKJIECTBEHHO paBHbIE BBIPAXKEHHs, TMpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJAOOHBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM OKA3aTEJIEM.

OpnowieHsl U MHOTOWIeHbL. CTeneHnb MHOrouseHa. CloKeHHe, BBIYUTaHuE,
YMHOXEHHUE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBbI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iiokeHrne MHOIOYJIEHOB Ha
MHOXHUTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YpaBHEHHMsI, MpaBuUiia MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCUJIBHOCTb YPABHECHUM.

JIuHeliHOE ypaBHEHME C OOHOM NEPEMEHHOW, YHWCIO KOPHEH JMHEWHOIO
ypaBHEHUS, pEIICHUE JIMHEMHBIX ypaBHEHUN. COCTaBIIEHHE YPABHEHHI IO YCIOBUIO
3amaun. Penienne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO YPABHEHUM.

JluneiiHoe ypaBHEHUE C IBYMs MEepeMEHHBIMU U ero rpadguk. Cucrema aByx
JUHEWHBIX YPAaBHEHHUW C JABYyMS IIEpEMEHHBIMU. PelieHue cucreM ypaBHEHUU
cnocoboM noAcTaHoBKU. [IpuMeps! penieHus TEKCTOBBIX 3a7a4 C TOMOUIbIO CUCTEM
YPaBHCHUU.

DyHKUMHA



Koopannara Touku Ha npssmoi. YucioBsle poMeKyTKU. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPJAMHATHOM MIPSIMOA.

[IpsimoyrosbHas cuctema koopauHar, ocu Ox u Oy. Abcuucca U opJUHATa
TOYKHU Ha KOOPAUHATHOM TiockocTh. [IpumMepst rpadmkoB, 3aqaHHBIX (HOPMYJIaMHU.
Yrenue rpadukoB peasibHbIX 3aBUcUMOCTe. [lonstue dynkuuu. ['paduk byHKIUN.
CpoiictBa ¢Gyukiui. Jluneitnas dbyukmnus, e€ rpaduk. ['paduk pyHkumm y = [x|.
['paduueckoe penieHre TMHERHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBagpatHbiii kopeHb u3 uucna. [loHsTHe 00 HppanMOHAIBHOM 4YHCIHE.
Jecsatuunbie npuOIMKEHUsT UppalMoHaAIbHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIOBBIX BHIPAKECHHM
Y BBIYUCJIEHUSM. [[eiCTBUTEIbHBIE YHCIIA.

Crenens ¢ uenbpIM NoKaszaTeneM u €€ ceorictBa. CTaH1apTHas 3alUCh YHCIIA.

Anrebpandeckre BeIpaXKeHUSAJIredpandeckne BbIpaskeHust

KBazapaTHbIil TpEXUIIEH, pa3IoKEHUE KBAJPATHOIO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpanveckor apolwu.
Crnoxenue, BbIUMTAHUE, YMHOXXEHHE, JIeJeHHE alreOpandeckux Jpooeil.
PannonanbHble BBIpaXXEHHS U UX TpeoOpa30BaHue.

VYpaBHEHUs1 1 HEPaBEHCTBAY pABHEHHUSI H HEPABEHCTBA

KBaapartHoe ypaBHeHue, (hopMyia KOpHEH KBaJpaTHOrO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOJAUIMXCS K JIMHEHHBIM U KBaJpPAaTHBIM.
[Ipocreiiue ApoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduueckas unaTepnperanrs ypaBHEHUN ¢ IByMs NEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHUU C JBYMsS NepeMEHHbIMH. l[Ipumepnl pemeHus cucreM
HEJIMHEWHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOW NEPEMEHHOM.
PaBHOCWIIBHOCTD HEpPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
Cuctembl JINHEITHBIX HEPABEHCTB C OJHOUN IEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkuu. O61aCTh ONPENETICHNU U MHOKECTBO 3HAUCHUN (DYHKIIHH.
CrniocoObl 3a1aHust QYHKIIMIA.

I'padpux ¢ynkumuu. YUrenune cBoiicTB ¢yHKuMH 1o e€ rpaduky. IIpumepsr
rpaukoB GyHKLIHHA, OTPAXKAIOIIKUX PEATbHBIE MPOLECCHI.



OyHKIMY, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYH MPONOPLIHUOHATBHBIC
3aBHCHMOCTH, HX rpadukn. Oykumn y = x2, y = x3, y = \x, y=|x|. [paduuaeckoe
pellIeHUE YPaBHEHUM U CUCTEM YPABHCHUU.

9 KUJIACC

Yucsia 1 BBIYMCICHUS

ParnmonanpHble uncna, MppalMOHATIbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHBIE ApoOor. MHOXKECTBO IEUCTBUTEIBHBIX YUCEIN, ICUCTBUTEIbHBIC YHUCTIA
Kak OECKOHEUYHbIe JecATUYHBbIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEKy MHOKECTBOM JICHCTBUTEIBHBIX YACEN U KOOPAUHATHON IIPSAMOM.

CpaBHeHHE JEHCTBUTENBHBIX 4YHCEN, apu(pMETHYEeCKHe JEHCTBUS C
JIEUCTBUTEILHBIMU YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXalOLIEro MHpA, AJIUTEIBHOCTh IPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxkEéHHOE 3HAYEHUE BETUUYMHBI, TOUHOCTh MpHOIIKeHus. OKpyriieHne
yucell. [Ipuknka u oueHkKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHNM, CBOASIIMXCS K IUHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHUM, CBOIAIIMXCSA K KBaAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOXKUTEU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUMU. PellleHne TEeKCTOBBIX 3a1ad
aNreOpandecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. Pemenue cucrem aByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JIMHEWHOe, a Apyroe — BTOpoil cremeHu. ['paduueckas
MHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoooMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOU. Pemenune cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBa.
['paduueckass wHTEpHpeTands HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMH.

OyHKIMNPYHKIMH

KBagpatnunas ¢ynkuus, e€ rpapuk u cBoiictBa. Ilapabona, KoopauHaThI
BEPIIMHBI TapadoIbl, 0Cb CAUMMETPHUH MMAPaOOJIbI.

I'padukn Gyrkmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , 1t ux
CBOMCTBA.



Yucnosele  1mocieA0BaTEIbHOCTUYHMC/IOBBIE  NOCIEN0BATEIBHOCTH H
Nporpeccuu

[loHsiTHE YMCIOBOM IMOCIIENIOBATEIBHOCTH. 3aJaHME IOCJIEI0BATEIbHOCTH
pEKyppeHTHOH dhopMyIioi u (HopMyIToit 1-TO YICHA.

Apudmernueckas U reoMerpuueckas mnporpeccur. dopmynsl xn-ro uieHa
apu(PMETUUECKON U T€OMETPUUYECKON MTPOTPECCHUl, CYMMBI IIEPBBIX # YJIEHOB.

N300paxkeHre YIEHOB apU(PMETHUYECKON U TeOMETPUYECKOM MpOorpeccHii
TOYKaMU HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN UM 3KCHOHECHUUAIBHBIA POCT.
CoXHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKkTepu3yloTCs:

1) naTpuoTHYeCKOe BOCIIMTAHUE:

MPOSIBJICHUEM HHTEPECAa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHHEM K  JIOCTHXKEHUSIM  POCCUUCKHUX
MaTEMaTUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JIOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpaKJaHWHA U peaju3allii ero
npaB, MPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKUMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K 00CYKICHUIO STUIECKUX MPOOIIEM, CBI3aHHBIX C
[IPAKTUYECKUM TNIPUMEHEHHUEM JOCTMI)KEHUM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUIIOB B I€ITEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3a]ad
MAaT€MaTU4YEeCKOW HAIIPAaBJICHHOCTH, OCO3HAHMEM BaXHOCTHU MaTEMAaTUYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHMM BCEHM JKMU3HU JJIsl yCHEIHOM NpodeccroHaIbHOM
JIEATEIbHOCTY W PAa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBUyATBHON TPACKTOPHUH 00Pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHWUH, YMEHUIO BUICThH
MaTeMaTH4YEeCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHUEHTAIlMEd B JIEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
MPE/ICTABIICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHSI YETOBEKA, MPUPOJLI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKH Kak cQepbl YeIOBEUYEeCKOM
JIEATEIIbHOCTH, ATAroB €€ pa3BUTHUS M 3HAYUMOCTH Ui Pa3BUTHA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaTEMATHYECKOM KYJBTYPOU KAaK CPEICTBOM
MO3HAHHUS MHPA, OBJIALECHHEM MPOCTEUIIMMH HABBIKAMHM HCCIIEIOBATEIbCKON
JIEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOIO 0JIaronoJyunsi:

IOTOBHOCTBIO IIPHUMCHATH MATCMATHUUYCCKUC 3HAHWA B HHTCPECAX CBOCTO
3I0pPOBbsl, BEICHHUS  3J0pPOBOrO  O0Opa3a KM3HM  (37I0pOBOE  TUTAHUE,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pEryJspHas Quanyeckas
aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MMpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpI/IeHTaHI/Ieﬁ Ha IIPUMCHCHHNC MAaTCMAaTHYCCKHUX 3HAaHUU I pCIICHUA 3a/1a4 B
00J1aCTU COXPAHHOCTH OKPYXKAIOIIECH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
MX BO3MOXXHBIX MOCJIEICTBUH VISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIHHOTO
XapakTepa SKOJOTUIECKUX TIPOOJIEM U IyTEH UX PEIICHUS;

8) ajanTanus K M3MEHSIIONIUMCH YCJOBHAM COLHMAJIbHON M NMPHUPOIHON
cpeabl:

TOTOBHOCTHHO K I[CﬁCTBHSIM B YCJIOBHAX HCOHpeI[CJ'IéHHOCTI/I, TIOBBIIICHUTO
YPOBH:A CBOCH KOMIICTEHTHOCTH qcpe3 MPAKTUICCKYI0 ACATCIIbHOCTb, B TOM YUCIJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPHOOpEeTaTh B COBMECTHOM JESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
CI)OpMy.]'II/IpOBaTI) nacu, NMMOHATHA, TUIIOTE3bI 00 00BEKTaX U ABJICHHUAX, B TOM UHUCJIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMbIE PEIICHUS U JACUCTBUS, (OPMYIHPOBATH M OIECHUBATH PHUCKU H
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

Ba3oBble JJoruueckue J1elicTBUA:

e BBIBJISITh U XapaKTE€PU30BATH CYIIECCTBEHHBIEC MTPU3HAKH MATEMATHUYECKUX
O0OBEKTOB, MOHATHI, OTHOILICHHN MEXIy MOHATUSIMHU, (HOPMYIUPOBATH
ONpENICJICHUS]  TOHSTHM, YCTaHABIMBATh CYILIECTBEHHBIM  IPHU3HAK
KJaccuuKaIii, OCHOBAaHHUS JJIsi OOOOINCHUS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO aHAIIN3A;

e BOCHOPUHUMATH, (OPMYJIHPOBATH U  MPEeOOPa3OBBIBATH  CYXKICHUSA:
yTBEpJUTEIbHBIC W OTpHUIATEIIbHBIC, CAWHWYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIE;



BBISIBIISITh ~ MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM
npoTuBOpeurs B (akTax, MAHHBIX, HAOIIOACHUSAX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYHIA,
JIeNIaTh BBIBOJBI C WMCIOJB30BAHMEM 3aKOHOB JIOTUKH, JETYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTHH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIPsIMbIE H OT
MIPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIHHO HECIOXKHBIC TOKa3aTelIbCTBA
MaTeMaTu4eckux (paKkTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOJHTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus ydyeOHOM 3ajauyu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOONEEe TMOAXOMIIMMUA C YIETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCKHI KaK MCCIENOBATEIbCKUM MHCTPYMEHT IMO3HAHMS,
(bopMyIupOBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOPEUUE, NpPOOIEMYy,
CaMOCTOSITENIbHO yCTaHaBIMBAaTh HCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBOJUTH IO CAMOCTOSITENBHO COCTABJIEHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOIBIIOE NCCIIEIOBAHUE IO YCTAHOBIICHUIO 0COOCHHOCTEH
MaTEMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTY COOOI;
CaMOCTOATETHHO (POPMYIUPOBATH 0OOOIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTaTh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIISAITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMALUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHUS 3a/1a4U;

BbIOMpaTh, aHAJIW3UPOBAaTh, CUCTEMATHU3UPOBaTh W HHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy TMpeAcCTaBiCHHS HWH(GOpPMAIMU W WIUTFOCTPUPOBATH
peliaeMble 3aJaud CXE€MaMu, auarpamMmami, WHOW Tpadukoil U HX
KOMOMHAIIMSIMHU;

OLIEHUBATh HaAEKHOCTh MH(MOPMALMU IO KPUTEPUAM, IPEIIOKEHHBIM
YUHUTENEM WU CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBbIEC YHHBeEpPCAJIbHbIE YYeOHbIe 1eHCTBHSA:

BOCIIPUHUMATh U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBUHU C YCIOBUSIMHU
U LeJIIMH OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy pelIeHUs
3aJ1a4yu, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JI¢ 0OCYKJICHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
POoOJIeMBI, peraeMon 3aa4u, BEICKA3bIBATh MJICH, HAIICJIICHHBIE HA TTOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHMAaJiora, OOHApY)KMBAaTh pa3U4Me U CXOJCTBO IO3UIIUH, B
KOPPEKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJbTaThl  PEIICHHUS  3aJadyd,  JKCIEPUMEHTAa,
MCCJIeI0BAHMSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POPMAT BHICTYIUIICHUS
C y4€TOoM 3aj1a4 PE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUH;

MOHUMAaTh ¥ MCTOJIb30BaTh MPEUMYIICCTBA KOMAHIHOW U WHIUBUTY TbHON
paboThI IPU PENICHUH YIYCOHBIX MAaTEMAaTHUECKUX 3a/1a4;

MPUHUMATh 1IEJIb COBMECTHOU JEATEIHbHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOH paboThl, pacmpeneisiTh BHUABI PadOT, JOTOBapUBATHCA,
00Cy»KIaTh MPOLIECC U pe3ysIbTaT padOThl, 0000IIaTh MHEHHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbeIX (opmax paboTel (0OCyxkIeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BHITOIHATH CBOIO YaCTh PaOOTHI
U KOOPAWHHPOBATH CBOM JCHCTBUSA C APYTMMH WICHAMH KOMAaH/IbI,
OIICHMBATh KA4E€CTBO CBOETO BKJIaJa B OOMIIMA TPOIYKT MO KPHUTEPHUSIM,
chOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, allTOPUTM PEUICHUs 3aJaud (WM €ro
9acTh), BBIOMpATh CHOCOO pelIeHHS ¢ Y4ETOM HMMEIOIIHUXCS PECYypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATh
BAapUAHTHI pEeUIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTpOJIB, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BIIAJIETh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIS TIPOliecca U pe3yibTara
peleHns MaTEMaTUYECKOM 3a/1auu;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IIPU PELICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IEITEILHOCTH OCTABICHHOMN LEIU U
YCIOBUSIM, OOBSACHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS 1IEJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI



K xoniy oOyuenus B 7 KJjacce OOyYarOMIMICS TOJYYHUT CIEAYIOIIHE
MpeMETHBIE PE3YIIbTaThI:

Yucsia v BbIYMCJIEHUS

BrImontHATh, cOYeTass YCTHBIE W MHChbMEHHBIC MPUEMBI, apu(METHUECKHE
JEUCTBUS C PAlMOHAIBbHBIMU YUCIIAMHU.

HaxonuTe 3Ha4eHWS YHUCIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpPa3HbIE
criocoObl ¥ MPUEMBI BHIYMCIICHUSI 3HAUYCHUI JPOOHBIX BBIPAKECHUH, COJEp KaIINX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoauTh OT omHOM (OPMBI 3alMKMCHU YUCEN K JIPyroil (mpeoOpa3oBhIBATH
JECATUYHYIO TPOOBh B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAJOUYMBATH PAIUOHAIIbHBIC YUCIIA.

OKpyrJisTh ynca.

BbINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BbIUMCICHUMN, OLIEHKY 3HAYEHU
YUCJIOBBIX BbIpaXEHUW. BBIMOTHATH NEUCTBUSA CO CTEMEHSMU C HATypaJbHBIMU
MOKA3aTEISIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPaIbHbIX
YHCEJL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7adyM, CBA3AaHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYMH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHHs 3a7ad ¢ YYETOM OTPAaHUYEHHI, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPpaKeHUs

Hcnonp30BaTh aredpandecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHUN NpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BrImonHSITh MpeoOpa3oBaHus 1IEJI0T0 BRIPAKECHHSI B MHOTOWICH MTPUBEACHUEM
MOI00HBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOTrodjieHa Ha
MHOTOYJICH, TPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIU C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOKHUTEJIS, TPYIIUPOBKH CIaraeMblX, IPUMEHEHUS
(bopMyIT COKpAIIEHHOTO YMHOKEHUS.

[IpuMeHsaTh peoOpa3oBaHUsl MHOTOWICHOB JJISI PEIICHUSI PA3JIMUHbBIX 3a/1a4
13 MaTEMaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPAJIbHBIMU IIOKA3ATEISIMU IS
npeoOpa3zoBaHusl BHIPAKECHHM.

YpaBHeHUS U HEPABEHCTBA



Pemate nvHENHBIE ypaBHEHHUsI C OAHOM IIEPEMEHHOW, MPUMEHsS IpaBUiIa
repexojia OT UCXOJIHOTO YPABHEHMSI K PaBHOCWILHOMY eMy. [IpoBepsTh, sBisgeTcs
JIX YUCJIO KOPHEM YPaBHEHUS.

[IpumensaTs rpadudecKre METOIbI IPHU PEIICHNUN JTUHEHHBIX YPAaBHCHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOro
YPaBHEHUS C ABYMSI IEPEMEHHBIMH.

CtpouTh B KOOPAWHATHON TJIOCKOCTH TpaUK JTMHEHHOTO YPAaBHEHUS C IBYMSI
MEPEMEHHBIMH, MOIB3YSCh TPAPUKOM, MPUBOUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pewmath cucteMsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
quclie rpaguuecKu.

CocraBisiTh W pemiaTh JHUHEHMHOE YypaBHEHHE WM CHUCTEMY JIMHEHMHBIX
YPABHEHHUM M0 YCIIOBUIO 33J1a41, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJyYEHHBIN pe3yJIbTar.

DyHKUNHA

N300pakath Ha KOOPAMHATHON MIPSIMOI TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KH, UHTEPBAJIbl, 3alIUCHIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM A3bIKE.

OtMmeyaTh B KOOPJAMHATHOW IUIOCKOCTHM TOYKH MO 33JaHHBIM KOOPAMHATAM,
cTpouTh Tpaduky muHEHHBIX GyHKINNA. CTpouTh rpaduK GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA W3BECTHBIC 3aBUCHUMOCTH MEXKIY
BEJINYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, IE€HA, KOJMYECTBO, CTOMUMOCTD,
MIPOU3BOJIUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHne QyHKIMY 110 3HAYCHUIO €€ apryMEeHTA.

[Tonumate rpadudeckuil cnocod MpeACTaBICHUS W aHalu3a UHGOpMAaIUH,
U3BJIEKATh U UHTEPIIPETUPOBATh MHGOPMALINIO U3 TPaPUKOB peaIbHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K konmy oOyueHuss B 8 kiacce OOydYarOIIMKCA MOMYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucna v BIYMCICHUA

Hcnonb30BaTh Ha4YaIbHBIE MPEJICTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YUCeJI JJIsI CPAaBHEHUS, OKPYTJICHUS M BBIYUCIICHHM, N300pakaTh JEHCTBUTEIHHBIC
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumeHnsaTh TOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJpaTHbIE KOPHH, MCIOJIb3Ysl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIMOJHSITH
npeoOpa3oBaHus BBIPAKEHUN, COACPIKANIUX KBAJAPATHBIE KOPHH, HCIOJIB3YS
CBOWCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt yucna 10.



AJiredpanyeckue BbIpaKeHHU s

[IpuMeHAT, TOHSATHE CTENEHW C IEJbIM ITI0Ka3aTelieM, BBITIOJHATH
peoOpa3oBaHus BRIPAXKCHHM, COACPIKAIITUX CTETICHH C IEIBIM ITOKa3aTEIIeM.

BBITIONHATH TOXAECTBEHHBIE TPE0OPA30BaHMSI PAIMOHATBHBIX BRIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYICHAMU U aJIreOpandecKUMM IPOOSIMH.

PackianibiBaTh KBaJipaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumenHsaTh mpeoOpa3oBaHMs BEIPAKCHUN JJIs1 PEIICHUS PA3IUYHbBIX 33]1a4 U3
MaTEMaTHUKH, CMEKHBIX MPEMETOB, 3 PEATbHON PAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pematpe nuHelHbIE, KBaJpaTHbIE ypaBHEHUS M palMOHAIbHbIC YpPAaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMS TICPEMCHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECIOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUueCcKuX Mpe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa ypaBHEHUH pEIIeHUs, €CJIU HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT clOBeCHOW (OPMYIMPOBKH 3amadul K €€ anreOpamveckoit
MOJIEIA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHUS WJIM CHCTEMbl ypaBHEHH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJTYUYEHHBIN pe3ybTarT.

[IpuMeHSATh CBOMCTBA YUCIIOBBIX HEPABCHCTB VISl CPABHEHMS, OTIICHKH, PEIIaTh
JUHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHUCTEMBI, 1aBaTh rpaduIeCcKyIo
WJUTIOCTPALIUIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CHCTEMbI HEPAaBEHCTB.

DyHKUMHA

[ToHnMaTh W WCMONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYCHWMsI), OMPEACISITh 3HAUYCHHE (YHKIMH TI0 3HAYCHUIO
apryMeHTa, ONpeIeaTh CBOMCTBA (PYHKINH MO €€ rpaduky.

Crpoutb rpaduku djeMEHTapHBIX GYHKIUN BUJA:

y=k/x, y=x2, y=x3,y =|x|, y = VX, OIIUCHIBATH CBOJCTBA YHCIOBOH PYHKIIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 Kkiacce oOOydYarOMIMICS TONYYHUT CIEAYIOIIHE
MpPEeIMETHBIE PE3YJIbTATHI:

Yucsia ¥ BHIYHCTIEHUS

CpaBHUBATH U YIIOPSIOYMBATH PAIIMOHATLHBIC M UPPAITMOHALHBIC YHACTIA.

BrinonusaTs apudmMeTnyeckue ASMCTBUS C pallMOHATIBHBIMU YHUCTIAMU, COYeTast
YCTHBIE U MUCbMEHHbIE MPUEMBI, BBIMOIHATh BBIYMCICHUS C UPPALMOHAIBLHBIMU
YHCIIAMH.

HaxonuTe 3Ha4eHUs CTETICHEH C MEeTBIMU MTOKa3aTeIIIMU U KOPHEH, BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAKCHUM.

OkpyrasiTe JEeHCTBUTENbHBIE YKCIIA, BBIMOJHATh NPUKUAKY pe3yJibTara
BBIYHCIICHUH, OLICHKY YMCIOBBIX BBIPAKCHUMU.



YpaBHeHUS U HEPABEHCTBA

Pewiats nuHENHbBIE U KBaIpaTHBIE YPABHEHUS, YPABHEHUS, CBOJISIIIMECS K HUM,
npocTerime ApoOHO-pallMOHATIbHBIE YPABHEHHUS.

Pemate cucteMsbl NBYX JIMHEWHBIX YPaBHEHMM C JBYMs II€pEMEHHBIMU U
CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABIISICTCS JIMHEUHBIM.

Pemare TekcToBble 3amauM  anreOpanyecKUM CIOCOOOM C  IIOMOIIBIO
COCTaBJICHUS YPABHEHUS WUJIM CUCTEMBI IBYX YPABHEHUN C JBYMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECIOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IpapUuecKuX MpeCTaBlIeHuH (yCTaHaBINBATh, UMEET
Y YpaBHCHUE WIM CHUCTEMa YPAaBHCHUHN PEILICHMs, €CIM UMEET, TO CKOJBKO, U
npouee).

Pemarps nuHeliHble HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300pa’kaTh
pelIeHre HEPaBEHCTB HAa YMCIIOBOW NPSIMOM, 3alMCBHIBATh PELICHHUE C IOMOILBIO
CUMBOIJIOB.

Pemlatb  cucTemMbl  JTMHEHMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, M300paXkaTb pEIICHUE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHBIX 3a/1a4.

DyHKUNHA

Pacno3naBath GyHKIIMM H3yuyeHHBIX BUAOB. [loKa3piBaTh CXEMaTUYECKU

pacrmoIoXeHne Ha KOOPANHATHOM TUIOCKOCTH TpadukoB GyHKIUH BUAA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx +c, y=x3, y=\x, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHiI
K03 (PHUIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth 1 H300pakaTh CXEMATUYECKU IpapUKH KBaJpaTHUUYHBIX (DyHKLHUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX rpadukam.

Pacno3naBaTh kBajgpatnuHyo QyHKIUIO 1O GopMylie, TPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOM KU3HU, (PU3UKU, TEOMETPHUH.

Yucii0BbIE MOCTEAOBATEIHLHOCTH U IPOTPECCHH

Pacnio3HaBaTh apu(ph)MEeTUUECKYIO U TEOMETPUUECKYIO IPOrPECCUU MPHU PA3HBIX
croco0ax 3aJaHus.

BbINONHATE  BBIUMCIEHHMS C  HUCHOJb30BaHUEM (OPMYJI N-ro  4ieHa
apu(MeTHYeCKON U TeOMETPUUYECKOM MPOrpecCuii, CyMMBbI IIEPBBIX N YJIEHOB.

N300paxkath uwie€HBbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPJIUHATHOM
IIJIOCKOCTH.

PemaTp 3agauM, CBA3aHHBIE C YMCIOBBIMH IIOCIIEIOBATEIBHOCTSIMH, B TOM
qHCciIe 3a/1a4d U3 PEaIbHOM JKU3HHU (C MCIOJIB30BAaHUEM KaJIbKYJISATOPA, LU(POBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne i/ P Koutpoubusl | IIpakTHyeckun (achp )
NPorpamMmsblI Bcero o0pa3oBaTte/ibHbIE
e padoThbl e padoThI
pecypchl
| Uucna u BeIuKciIeHus. PalimoHanbHbIC 75 ) bubmuoreka [JOK
quciia https://m.edso0.ru/7f415b90
bu6moreka [JOK
2 Anrebpanyeckue BbIpaXXKeHUS 27 1 hitps://m.cdsoo.ru/7841 5590
bubmuoreka [JOK
3 PaBHEHH 1 HCPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
but6mmoreka [IOK
4 Koopmunatet u rpaguicu. dynkim 24 I https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
> Torroperme 1 obobmerme 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 102 6 0




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3feioB U TeM nu(ppoBbIe
Ne i/ P Kourpoiabnsl | IIpakTHudyecku (ucbp )
NPOrpamMMmslI Bcero o0pa3oBaTebHbIC
e padoThbl e padoThbl
pecypcsl
bu6mmorexa [IOK
1 Yucna u Beruncnenus. KBaapatabie KOpHU 15 1 hits://m.cdsoo.ru/7f41 7afg
) Uucna u BeranciaeHus. CTEIeHb ¢ 1eTbIM 7 bubmuoreka [JOK
II0Ka3aTejIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubmuoreka [IOK
KBagparsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BHIPaXKEHHUS. 15 1 bub6nnoreka [IOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. KBanpaTHble bubmunoreka LIOK
5 15 1
YpaBHEHHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI bubnuorexa [JOK
6 . 13
YpaBHEHUI https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 hits://m.cdsoo.ru/7f41 7af
but6mmoreka [{OK
8 DyHKLUHH. OCHOBHEIC IORATHS > https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
? Dymxun. Hucsosbie dyricin ? https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
10 losropenne i 06obmenne 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 7 0




9 KUIIACC

KosanuyectBo 4yacos JICKTPOHHBIE
HanMeHoBaHue pa3iesioB U TeM undposbie
Ne i/ P Koutpoabn IIpakTHyeck (ucbp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboThl
pecypchl
1 Yucna u BerunciaeHus. JleiicTBUTEIbHBIC 9 | bubmuoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJIHOU MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bu6mmoteka [IOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7£419d08
bubmuoreka [JOK
> PynKuH 16 ! https://m.edsoo.ru/7f419d08
bu6nuoreka [JOK
6 HucnoBble TOCIEA0BATEIBHOCTH 15 1 hitps://m.cdsoo.rw/76419d08
7 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3ALIUS 13 1 bu6nuoreka [JOK
3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 7 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos Jara JIEeKTPOHHbIE
Ne i/ Tema ypoka KonTpos IlpakTHUec H3y4eH ungponbyie
Bcero HbIE o0pa3oBaTe/bHbIE
paGoTh! KHue padorpl | M pecypeh
1 [ToHsiTHE paMOHAIBHOTO YKCIIA 1
) Apudmernueckue JeHCTBHS C 1
palMoOHANbHBIMU YHCIAMH
3 Apudmernueckue IeUCTBUS C |
paloHaIbHBIMU YHCTIAMU
4 Apudmernueckue qeCTBUS C |
palnoHaIbHBIMU YHCIAMU
5 Apudmernueckue neicTBus ¢ |
panoHaIbHBIMU YUCIAMU
6 Apudmernueckue 1eicTBHS € )
paIoHaIbHBIMU YHCIIAMU
7 CraproBas quarHoctuyeckas pabota 1 1
2 CpaBHeHue, ynopsijouuBaHue |
paloHaIbHBIX YHCE
9 CpaBHeHue, ynopsijounBaHue |
palOHaIbHBIX YHCE
10 Pemenrie 0oCHOBHBIX 3a/1a4 HA ApooOH, 1
MIPOIICHTHI U3 PEATbHOM MPAKTHKH
1 Perienue OCHOBHBIX 3a/1a4 Ha IpOOH, 1

ITPOLCHTEI M3 peaﬂBHOﬁ IMPAKTHUKHU




Pemenrie oCHOBHBIX 3a/1a4 Ha ApooOH,

12 MPOLICHTHI U3 PeaTbHOU MPAKTUKU
13 Pemienrie oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PealbHOM MPAKTUKU
14 [Ipu3Haku genuMocTy, pa3aoKeHUs Ha
MHOXHUTENIH HATYPaJIbHBIX YHCEIT
15 [Ipu3Haku genmuMocTa, pa3aoKeHHs Ha
MHOUTENH HATYPAJIbHBIX YHCEIT
16 Peanbnbie 3aBucumoctu. IIpsimas u
oOpaTHasi TPOMOPIIUOHAIBHOCTH
17 Peanbuble 3aBucumoctu. Ilpsmas u
oOparHas MPOMOPIUOHATEHOCTH
18 Peanbnbie 3aBucumoctu. [Ipsmas u
oOparHas MPONOPLUOHAIEHOCTH
19 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHas MpONOPLHUOHATIBHOCTH
20 KonTponbhas pabota no teme
"PanmmoHanpHBIE Uyncia'
21 BykBeHHBIE BbIpaKE€HUS bubamorexa [TOK
https://m.edsoo.ru/7f41feec
22 DopMmyisl
23 DopmyJsl
24 [lepemennsble. JlonmycTMble 3HAUEHUS
MIePEMEHHBIX
[Ipeobpa3oBanne OYKBEHHBIX BHIPAKEHUH,
25 packpbITHE CKOOOK U MPUBEICHHE MOJO0HBIX bubmmorexa [JOK

cJiara€MabIxX

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




IIpeoOpazoBanne OyKBEHHBIX BHIpAKEHUH,

bu6nmoreka [JOK

26 pacKpbITHE CKOOOK U MPUBEACHUE TTOT00HBIX hitps-//m.edsoo.ru/ 741 £d70
cllaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BHIPAKEHUH,
27 packpbITHE CKOOOK U MPUBECHHE MOT00HBIX
cllaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BHIPAKEHUH,
28 packpbiTHEe CKOOOK U MPUBECHHUE MOA00HBIX
claraeMbIxX
29 Crenenb ¢ HaTypaJIbHBIM [TOKA3aTEIEM bubmorexa OK
https://m.edsoo.ru/7f42154¢
30 Crenenb ¢ HATypaJIbHBIM [MOKA3aTENIEM bubmmorexa [TOK
https://m.edsoo.ru/7f4218be
31 CreneHnsb ¢ HaTypaJIbHBIM IIOKa3aTENEM bubmmorexa LIOK
https://m.edsoo.ru/7f421382
32 CreneHs ¢ HaTypaJbHBIM NIOKa3aTENEM
33 CreneHsp ¢ HaTypaJabHBIM IIOKa3aTENEM bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
14 CBoiicTBa CTENEHU C HATYpaIbHbIM bubnnorexa [JOK
roxkasarejieM https://m.edsoo.ru/7f421382
15 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnuoreka [IOK
oKas3arejieM https://m.edsoo.ru/7f42154e
16 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [JOK
noxkasarejieM https://m.edsoo.ru/7f4218be
bubnuoreka [JOK
37 MuoroseH! https://m.edSO(I)_.[ru/7f42276e
38 MHoro4yieHsl bubmorexa OK

https://m.edsoo.ru/7f422930




CnoxxeHue, BBIYUTAHUE, YMHOKEHHE

bubmuoreka [JOK

39
MHOT'OWICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
A1 CroxeHue, BBIUYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
47 CroxeHune, BBIYUTAaHUE, YMHOKEHUE bubnnorexa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIEI COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
pMY patit y https://m.edsoo.ru/7f42432a
44 DopMyIIEI COKPAIIEHHOTO YMHOXKEHUA bubmorexa LOK
pMY pattl y https://m.edsoo.ru/7f42464a
45 DopMyIIBI COKpAIIEHHOTO YMHOKEHUSA bubmorexa LOK
pMY paill y https://m.edsoo.ru/7f424c12
46 DopMyIIBI COKPAIIEHHOTO YMHOKEHUSI Bubmorexa OK
pMy paill y https://m.edsoo.ru/7f424£d2
47 DopMyIIBL COKPAILIEHHOIO0 YMHOKEHUS Bubmorexa OK
pMy pait y https://m.edsoo.ru/7f4251d0
48 PasioyxeHre MHOTOWIEHOB Ha MHOKUTEIN Bubmorexa OK
https://m.edsoo.ru/7f423312
49 Pa3znoxenre MHOrOWIEHOB Ha MHOKUTEIHU bubmmorexa [IOK
https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrOWIEHOB Ha MHOKUTEIU bubmorexa LOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOrOWIEHOB Ha MHOKUTEIU
5 KonTponbhas pabota no teme
"Anre6panyeckue BelpaxeHus"
53 YpaBHeHue, mpaBuiia IpeodpazoBaHus




YpaBHEHUS, PABHOCHIBHOCTh YPABHEHUI

JInneliHOE ypaBHEHHE C OAHOU NIEPEMEHHOM,

>4 pelIeHue JIMHEMHBIX YPaBHEHUI
55 JIuneliHOe ypaBHEHHE C OHOW MIEPEMEHHOM, bubnuorexa [JOK
pelleHNEe JIMHEHHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JIuneliHOe ypaBHEHHE C OHOW ITEPEMEHHOM,
penieHue IMHENHBIX YPaBHEHUI
57 Pemrenne 3ama4u ¢ nOMOIIBIO YpaBHEHHN bubmorexa HOK
https://m.edsoo.ru/7f42064¢
58 Pemenue 3a1a4d ¢ moMOIIBIO ypaBHEHHI bubmorexa [JOK
https://m.edsoo.ru/7f420806
59 Pemenue 3aa4 ¢ mOMOIIBIO ypaBHEHHUI bubmorexa [OK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3ana4 ¢ oMol ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f420e6¢e
61 JInneniHOE ypaBHEHUE C IBYMs bubnuorexa [IOK
MIEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHOe ypaBHEHHE C IByMs bubmuoreka [JOK
TepEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427¢e8a
63 CucreMa IByX JUHEUHBIX YPaBHEHUH C bubnuorexa [JOK
JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI ¢
JBYMsI IEpEMEHHBIMU
65 Cucrema 1ByX JIMHEHHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX YPaBHEHUH C

ABYMs ICPEMCHHBIMUA




Bbu6nuoreka [JOK

67 P i
CIICHIE CHCTEM YpapHEHHIH https://m.edsoo.ny/7f4284de
68 Pemenue cucrem ypaBHeHHI bubmorexa HOK
P https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHI bubmorexa HOK
P https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHHI
71 Pemenne cucreM ypaBHeHUN
7 Konrponsnas padora no reme "JInneiiHbie bubnuoreka [IOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha nipsiMoit bubmmorexa [JOK
P p https://m.edsoo.ru/7f41de76
Bbu6nuoreka [JOK
74 4
HCHIOBLIE TPOMENYTIH https://m.edsoo.ru/7f41dff2
75 HucnoBble IPOMEKYTKH
76 Paccrosinne Mexy 1ByMsl TOUKaMU
KOOPJAMHATHOU IIPSAMOM
77 PaccrosiHue Mexay 1ByMsl TOUKaMU
KOOPJAVUHATHOM MIPAMOUN
73 [IpssMoyronbpHas cucTeMa KOOpIUHAT Ha bubnuorexa [JOK
IUIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucTeMa KOOpAWHAT Ha bubmmorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnnoreka [IOK
80 IT
PHMEPbI IPAQHKOB, 3A1AHHBIX OpMyTaMu https://m.edsoo.ru/7f41e8a8
bub6 OK
81 [Ipumepsr rpadukoB, 3a1aHHBIX HOpMYyTaMU nomoreka L

https://m.edsoo.ru/7f41ed80




82 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyTaMH
83 Urenue rpauKoB pealbHbIX 3aBUCUMOCTEH bubmmorexa LIOK
p P https://m.edsoo.ru/7f41ea24
84 Urenue rpauKoB peaibHbIX 3aBUCUMOCTEH
bu6nunoreka [JOK
85 Honsne pyHKumm https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm
N N bu6mmoreka [JOK
87 Croiictea yHKumit https://m.edsoo.ru/71411078
. . bubmuoreka [JOK
88 CroiicTsa QysKiumii https://m.edsoo.ru/7f41f1fe
. bubmuoreka [JOK
89 Jhneiinas pynxima https://m.edsoo.ru/7f427282
. bu6mmoreka [{OK
20 Jlaneiinas ynKis https://m.edsoo.ru/7f427412
N bubnuorexa [JOK
91 [TocTpoenue rpaduka TuHEHHON QYyHKIINHA hitps-//m.cdsoo.ru/7f426d 1c
92 [TocTpoenue rpaduka TuHEHHON QYyHKIINH
93 I'padux pynkumm y =[x|
94 I'padux pynkuum y =[x|
KoHntposnbhas padora o teme "KoopauHaTsl
95 u rpaduku. Oynknun" / Beepoccuiickas bubmorexa OK
P - CYHER P https://m.edsoo.ru/7f4150a
MpoBepoyHas pabora
96 Hroroas koHTpoabHas padbora / bu6mmoreka [IOK
Bcepoccuiickas nmpoBepouHas paboTa https://m.edsoo.ru/7f429¢c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB

Kypca 7 Kimacca, 00001IeHIe 3HaHUIA




08 [loBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B | bub6nuoreka [IOK

Kypca 7 kiacca, 00001eHre 3HaHUH https://m.edsoo.ru/7f429{32
99 IToBTOpPEHME OCHOBHBIX IIOHATUIN U METOLOB 1 bubnuorexa [IOK

Kypca 7 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHNE OCHOBHBIX MOHATUN U METOJOB |

Kypca 7 Kiacca, 00001IeHre 3HaHUIA
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB | bubnnorexa [JOK

Kypca 7 Kinacca, 00001IeHIue 3HaHUIA https://m.edsoo.ru/7f42a27a
102 [loBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB | bub6numorexa [IOK

Kypca 7 knacca, 00001IeHIe 3HaHUH https://m.edsoo.ru/7f42a900

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Jlara
KonTpoas uudposbie
Ne n/m Tema ypoka IpakTHuec U3y4eH
Bcero HbIE o0pa3oBaTe/bHbIE
KHe padorpl | HA
padoThbI PeECYpPChI
1 KBagparHblit KOpeHb U3 YUCIa 1 bubmorexa HOK
P p https://m.edsoo.ru/7f42d452
bubnnorexa [IOK
2 ITo e 00 aI[MOHAJIbHO cie 1
T MPPALHMOHATLHOM HHCH https://m.edsoo.ru/7f42eaaa
3 JecsaTuuHbie TPUOTKEHUS i
HPPALMOHATBHBIX YUCEI
4 JlecsiTiuHbIe TPUOTMKCHUS 1
UPPALMOHATBHBIX YUCE
5 JlericTBUTENbHBIE YUCTIA 1
6 CpaBHEHME ACHUCTBUTENBHBIX YHACEIT 1
7 CraproBas quarHoctuyeckas pabora 1 1
8 Apudmernueckuii KBaJpaTHbI KOPEHb 1
9 VYpaBHeHue BUJA X* = a 1
10 CaoiicTBa apuMeTnyecKux KBaJpaTHBIX 1 bubmuorexa [JOK
KOpHE# https://m.edsoo.ru/7f42d862
1 CBoiicTBa apu(PpMETHICCKUX KBAIPATHBIX | bubnuorexa [JOK
KOpHEH https://m.edsoo.ru/7f42d862
12 [Ipeobpa3oBaHue YUCIOBBIX BBIPAXKEHUH, | bub6numorexa [IOK
COJZIEpKAIINX KBAJIPAaTHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHue YUCITOBBIX BHIPAKCHUH, 1 bubnmnoreka [JOK




COJIeprKalIiX KBaJIpaTHbIE KOPHU

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

14 IIpeoOpazoBaHue YNCIOBBIX BBIPAXKEHUH, bubnmorexa [IOK
CoZieprKallluX KBaJpaTHLIE KOPHU https://m.edsoo.ru/7f42e0be
15 [Ipeo6pa3oBaHue YHCIOBBIX BBIPAKECHUH, bubnuorexa [JOK
COJZIepKaIlUX KBAApaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHsb ¢ LIEJIbIM ITI0Ka3aTeaeM bubmorexa LOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKPYKAromiero Mupa (oT
17 JJIEMEHTA Hli)}(] YaCTHUIL 10 KOI;ME/IIIGCKI/IX bubmorexa LOK
P A https://m.edsoo.ru/7f436098
00BEKTOB), JUTMTEIILHOCTh ITPOIIECCOB B
OKpY>KalolleM MUupe
18 CBoiicTBa CTENEHH C LIEJIBIM ITIOKa3aTelIeM bubmorexa LOK
H https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEJIBIM ITOKA3aTEIEM bubnmnorexa [IOK
1 https://m.edsoo.ru/71435648
20 CBOICTBA CTEIEHHU C I[EJILIM ITOKA3aTEIEM bubnnorexa [IOK
H https://m.edsoo.ru/7f435648
21 CBOICTBA CTEIEHHU C IIEJILIM IIOKA3aTEIEM buGnnorexa [IOK
H https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C LIEJIBIM IIOKA3aTEIEM bubmorexa HOK
H https://m.edsoo.ru/7f435ed6
” KonTponsnas paborta no temam bubmmorexa [IOK
"KBagpatHsie kopHH. CreneHn." https://m.edsoo.ru/7f42ec80
bubmnoreka [IOK
24 Anre0 o
firebpanteckas pook https://m.eds0o.ru/7f430382
75 JlomycTuMble 3HaUYC€HUS TIEPEMEHHBIX,

BXOOAIIUX B anre6pa1/1quI<He BBIPpaXXCHUA




I[OHYCTI/IMBIG 3HA4YCHHUA IICPECMCHHBIX,

26 BXO/ISIIIMX B QJIreOpanvecKe BeIPAKEHUS
7 OcHOBHOE CBOMCTBO anredpanveckon bubnuoreka [IOK
npobu https://m.edsoo.ru/7f4308e6
28 | Cospameie apodei i a0 TE430ss
29 Coxpauente Apodeit Effﬁf:fﬁg?mgomz;
30 Coxpauente apodeit Eﬁfﬂfﬁfﬁfﬁﬁmm
31 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE U bu6nuoreka [JOK
JeJieHne aredpandeckux apodeit https://m.edsoo.ru/7f43128c
1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U bubnnorexa [JOK
neneHue anredpanyeckux apooeit https://m.edsoo.ru/7f4315¢c0
1 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE U bu6mmorexa [IOK
JIETICHUE aJlreOpandecKux apooei https://m.edsoo.ru/7f4318¢c2
34 CnoxeHne, BBIYUTaHUE, YMHOKEHUE U bu6mmoreka [IOK
JIeTICHUE alreOpandecKux apooei https://m.edsoo.ru/7f431a20
35 [Ipeo6pa3oBanue BbIpakeHUH, bubmmorexa [IOK
coJiepxkaniux aaredpandeckue 1poou https://m.edsoo.ru/7f43259¢
36 [Ipeobpa3oBanue BbIpakeHU, bubnuoreka [IOK
COJIepIKalINX anredpandeckue Ipoodu https://m.edsoo.ru/7f432736
37 [IpeoOpazoBaHue BhIpaKeHHIA, bubnuoreka [IOK
coJiepKalux anredpandeckue Apoou https://m.edsoo.ru/7f432736
18 KonTponbhas pabota no teme bubmuorexa [JOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
39 KBanpatHoe ypaBHEeHHE bubmorexa OK

https://m.edsoo.ru/7f42eela




Bbu6nuoreka [JOK

4 H
0 CHOTHOE KBA/IATHOT yPaBHEHHe https://m.edsoo.ru/7f42eela
41 HenonHoe kBaipaTHOE ypaBHEHUE bubnuotexa LIOK
AP yp https://m.edsoo.ru/7f42eela
42 dopmyiia KOpHEH KBaIPaTHOTO YpaBHEHUS bubnrorexa LIOK
pMY p AP yP https://m.edsoo.ru/7f42£158
43 dopmyiia KOpHEN KBaIpaTHOTO YpaBHEHUS bubamorera LOK
pMY. p Ap yp https://m.edsoo.ru/7f421316
44 dopmyiia KOpHEN KBAAPaTHOTO YPAaBHEHUS bubmmorexa LIOK
pMY p AP yp https://m.edsoo.ru/7f42f5a4
bu6nmoreka [JOK
4 T B
> copema Bueta https://m.edsoo.ru/7f42fef0
Bbu6nmmorexa [JOK
46 T B
eopeMa Bricta https://m_edsoo.ru/7f430076
47 KBagparssiii TpEXuineH
48 KBanpaThslii TpéxuiieH
49 Paznoxxenue KBaipaTHOro TpEXUJICHa Ha bubmuotexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f42fd38
50 Pasznoxenune kBaapaTHOro TpéXuieHa Ha bubnuorexa [JOK
MHOXUTEIU https://m.edsoo.ru/7f42fd38
51 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubmmorexa [IOK
KBaJApaTHBIM https://m.edsoo.ru/7f43¢c542
57 Pemenue ypaBHeHUH, CBOAAIUXCS K bubnuoreka [IOK
KBaJIPATHBIM https://m.edsoo.ru/7f43c¢3d0
53 [Ipocreiiue ApoOHO-pallMOHATbHbIE bubnuoreka [IOK
YpaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpoO6HO-palliOHATEHBIE bubmuorexa [JOK

ypaBHEHUS

https://m.edsoo.ru/7f432b6e




55

PeeHne TEKCTOBBIX 337124 C IIOMOIIBIO
KBaJPAaTHBIX YPAaBHCHUU

bubmuoreka [JOK
https://m.edsoo.ru/7f42£75¢

56

Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOLIBIO
KBAaJIpaTHBIX YPaBHEHUI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f421816

57

KonTponbhas pabota no teme
"KBanpartusie ypaBHeHusi. KBagpaTHbIit
TpexwieH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f430112

58

JIuHeitHOe ypaBHEHUE C IBYMS
MIEPEMEHHBIMHU, €ro rpaduK, MIPUMEpHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX

59

JIuHeitHOE ypaBHEHUE C IBYMS
TepEMEHHBIMH, €T0 TpaduK, TpUMepbI
pelieHusl ypaBHEHHUH B TEJIBIX YUCTIAX

60

JIuHeitHOE ypaBHEHUE C IBYMS
MIEPEMEHHBIMH, ero TpaduK, MPUMEPHI
pelieHust ypaBHEHUH B LEJBIX YUCTIAX

61

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS NIEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEMHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

63

Pemenue cucrem AByX JIUHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

64

[Ipumepsl pereHns: CUCTEM HEJTMHEHHBIX
YpaBHEHUH C JABYMsI IEPEMEHHBIMU

65

[Ipumepsl pemieHns: CUCTEM HEJTMHEMHBIX
YpPaBHEHUH C JBYMsI IEPEMEHHBIMU

66

I'paduueckas HHTEpIIpETALUS YPABHEHUS C
JIBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX

bu6nuorexa [JOK
https://m.edsoo.ru/7f43d6d6




YPaBHEHUH C ABYMS IEPEMEHHBIMU

I'paduueckas uHTEpIIpeTaLlUs YPABHEHUS C

67 JIBYMSI [IEPEMEHHBIMU U CUCTEM JIMHEHHBIX bubmmorexa [TOK
. https://m.edsoo.ru/7f43d6d6
ypaBHEHUH C ABYMS IEPEMEHHBIMU
68 PemieHne TeKCTOBBIX 3a71a4 C IOMOIIbIO
CUCTEM ypaBHEHUI
69 PemreHne TeKCTOBBIX 3a71a4 C IOMOIIBIO
CHCTEM YpaBHEHUI
70 PemreHne TeKCTOBBIX 3a71a4 C IIOMOLIBIO
CUCTEM ypaBHEHUI
71 YucnoBble HEPaBEHCTBA U UX CBOMCTBA
72 HucnoBbie HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM TTEpEeMEHHOI
74 Jlunelinble HEPABEHCTBA C OJTHOM bubnnoreka [JOK
MEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42c692
JIuHeiiHble HEPABEHCTBA C OAHOMN bubnmnoreka [JOK
75 .
IIEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f42c¢840
76 JIuneliHbIe HEPABEHCTBA C OJJHOMN
IIEPEMEHHOM U UX PELICHUE
77 CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOU bubnuorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTeMbl TMHEWHBIX HEPABEHCTB C OJTHOM bubnuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEIICHUE
30 N3obpakenue pemeHus TMHEHHOTO bubmmorexa [IOK

HCPAaBCHCTBA U UX CUCTCM Ha YHCJIOBOM

https://m.edsoo.ru/7f42c¢9¢4




psAMOI

N300pakeHue pereHus TMHEHHOTo

81 HEpPaBEHCTBA U UX CUCTEM Ha YHMCIIOBOMI bubmmorexa [TOK
. https://m.edsoo.ru/7f42c¢9¢4
npsMOoit
%) KonTponbnas paborta no temam
"HepaBenctBa. CrcteMbl ypaBHEHUN"
bubnnoreka [IOK
83 Torsre Qyrxum https://m.edsogru/7f433c12
%4 OO6macth onpeesIeHUss © MHOXKECTBO bu6mmoreka [IOK
3HAYCHHUHN QYHKITUN https://m.edsoo.ru/7f433d84
85 CrniocoOnl 3a1anust GQyHKIUN
86 I'padpux pyHkumm
%7 CaoiicTBa GyHKIINH, UX OTOOpaKeHHE Ha
rpaduke
88 Yrenne u nmoctpoeHue rpadukoB QPyHKITUH
29 [Ipumeps! rpagukoB GyHKIHIH,
OTPaXKaIOIIUX peabHbIE MPOLECCH
n | e
SaBUCHMOCTH, X rpadhiK https://m.edsoo.ru/7f434bbc
91 lumep6omna
bubnmnorexa [JOK
92 T'nnepbora https://m.edsoz)_.[ru/7f4343e2
3 | Tpabux gy y = im0 452
94 OyHKIMH Yy =X,y = X3,y = VX, y = [X[; bubnmorexa [IOK

rpaduyecKoe perieHne ypaBHEHUH U

https://m.edsoo.ru/7f434d38




CUCTEM ypaBHEHUI

[ToBTOpEHUE OCHOBHBIX OHATUN U
METOJOB KypcOB 7 U 8 KJIaCCOB,

bu6nmmoreka [IOK

95 1
o0o01menue 3Hanui / Beepoccuiickas https://m.edsoo.ru/7f4371aa
MpoBepoyHas pabora
96 Hrorosas koHTponbHas padoTa / | bubnuorexa [JOK
Bcepoccuiickas nmpoBepouHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB KypCOB 7 M 8 KJIACCOB, 1
00001IeHe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSTHI U
98 METOJIOB KypcOB 7 1 8 KIIaCCOB 1 bubmorexa [JOK
JIOB KYP . ’ https://m.edsoo.ru/7f43736¢
00001IeHre 3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHSITHH U
99 METOJIOB KypcoB 7 U 8 KJIaCCOB 1 bubmorexa HOK
/OB KYP . ’ https://m.edsoo.1u/7f437510
00001IeHNe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHITHI U
100 METOJIOB KypCcOB 7 U 8 KJIaCCOB 1 bubmotera [JOK
/108 KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHIE 3HAHUIT
[ToBTOpEHUE OCHOBHBIX OHATUN U
101 METOIOB KypcOB 7 U 8 KIacCOB 1 bubmmorera [JOK
A yp . ’ https://m.edsoo.ru/7f436b88
0000111eHIE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHATUNA U
bu6mmoreka [IOK
102 METOJIOB KYpcOB 7 1 8 KJIacCOB, 1

0000111eHNE 3HAHUNA

https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME
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9 KUIIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
Ne T Konrpoun Aara uugpoBbIe
n/n eMa ypora Bcero HbIE Tpaxriyec rsysen o0pa3oBaTejibHbIE
KHe padorTpl | HA
padoThI PECYpPChI
PanmonanpsHbie YKcia, HppAIMOHATBHBIE
1 Yyucja, KOHEUHbIC U 0ECKOHCYHBIC 1
JeCATUYHbIE JpoOu
MHOKeCTBO JEeHCTBUTENBHBIX YHCET;
2 JNEHCTBUTENbHBIC YMCIa KaK OECKOHEUHBIE 1
NECATUYHBIE TPOOH
B3anmHO 0/IHO3HAYHOE COOTBETCTBUE MEKIY
3 MHO>XECTBOM JICCTBUTENBHBIX YHCEI U 1
MHO>KECTBOM TOYEK KOOPAUHATHOU MPSIMOU
CpaBHEHHE IEVCTBUTEIIBHBIX YHCEII,
4 apudMeTHIECKHE ICUCTBHSI C 1
JNEHCTBUTENbHBIMU YUCIIaMU
5 [Tpubnmx€HHOE 3HaUYCHNE BETUYUHBI, |
TOYHOCTb MPUOJIMKEHUS
OxpyrieHue yucen 1
CraproBas AuarHocTuyeckas pabora 1 1
g [Tpukuaka v oreHKa pe3yIbTaToB |
BBIYHMCIICHUN
9 [Ipuknaka u OlleHKa pe3yJIbTaTOB |
BBIYMCIICHUMN
10 JluneiiHoe ypaBHeHHUe. PeliieHne ypaBHEHHH, 1 bubmumorex [IOK




CBOAAIINIMXCA K JIMHEHHBIM

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

11

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUN,

CBOJISIIUXCS K TUHESHHBIM

12 KBagparHoe ypaBHenue. Pemenue bubnuoteka [JOK
YpaBHEHUH, CBOJAIIMXCS K KBaJIPATHBIM https://m.edsoo.ru/7f43c¢542
13 KBanpatHoe ypaBHenue. Pemenue bubnuorexa LIOK
YpPaBHEHUH, CBOJIAIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43¢542
14 bukBanpaTHble ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbie ypaBHEHUS bubmorexa [TOK
https://m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHrst ypaBHEHUN TPEThEe 1
16 YeTBEPTOU CTENIEHEN PA3JIOKEHUEM Ha
MHOXUTEIN
IIpumepsl perieHns ypaBHEHHUN TpEeTber 1
17 YeTBEPTOU CTETIEHEN Pa3IOKEHUEM Ha
MHOKUATEIN
18 Pemenne npoO6HO-paliOHAIbHBIX YpaBHEHUMN bubmmorexa LIOK
https://m.edsoo.ru/7f43c9b6
19 Pemenune nqpoOHO-paninoHaNbHBIX YPAaBHEHHUI bubmorexa [IOK
https://m.edsoo.ru/7f43¢c9b6
20 Pemenne TekCTOBBIX 3a7au aNredpandeckum
METOA0M
1 Pemenne TeKCTOBBIX 3a7a4 aNreOpanyecKum
METOJIOM
2 Permenne TeKCTOBBIX 3a7a4 aNreOpanvaecKum
METOJIOM
23 KoHTtponbHas pabota o Teme "YpaBHEHHS C




OJIHOM TIepeMeHHOI"

24

VYpaBHEHHE C IByMsI IEPEMEHHBIMU U €TI0
rpaduk

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

25

YpaBHEHHE C IByMsI IEPEMEHHBIMU H €TI0
rpaduk

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

26

Cucrema IByX JIMHEHHBIX YpaBHEHUII ¢
JIBYMsI IIEPEMEHHBIMU U €€ peleHne

27

Cucrema JIByX JTUHEHHBIX YPaBHEHUM C
JIByMsI IIEPEMEHHBIMU U €€ peleHue

28

Cucrema 1ByX JUHENHBIX YPAaBHEHUM C
JIByMsI IIEPEMEHHBIMU U €€ pelleHue

29

CucreMa IByX JTMHEHHBIX YpPAaBHEHUH C
JIByMsI IEPEMEHHBIMH U €€ pelleHne

30

Pemienue cucrem nByX ypaBHEHUM, OHO U3

KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOM
CTETeHH

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem nByX ypaBHEHUM, OHO U3

KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTENEHU

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

32

Pemenune cucreM qByX ypaBHEHUM, OTHO U3

KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTCIICHU

33

Pemenue cucreM AByX ypaBHEHUM, OJHO U3

KOTODBIX JINHEMHOE, a IPYroe — BTOPOM
CTEIeHU

34

['paduueckas MHTEPIIPETALUS CUCTEMbI
YpaBHEHHH C IByMsI IEpeMEHHBIMU




Pemienue TekCTOBBIX 3aay anreOpandyeckum

35
crocooom
16 Perenne TeKCTOBBIX 33724 aNreOpandecKum
crocoOoM
37 KoHnTtponbHas padora o teme "CucreMbl
ypaBHeHUI"
38 YuciioBbIE HEPABEHCTBA U UX CBOMCTBA
39 YuciioBbIE HEPABEHCTBA U UX CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 Jluneiinpie HEpaBEHCTBA C OJTHOM bu6mmoreka [JOK
IIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HEpaBEHCTBA C OJTHOM bu6mmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneliHble HEpABEHCTBA C OJTHON bu6nuorexa IIOK
[IEPEMEHHOM U UX PELLICHUE https://m.edsoo.ru/7f43af08
13 Cucremsl HI‘/’IHCI‘/’IHHX HEpaBEHCTB C OAHOU
MEPEMEHHOMN U UX PELICHHE
44 CucreMnl J'II:IHGI\/'IHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX PEIICHHE
45 CucreMmsl m:mefmmx HEPABEHCTB C OJJHOM
MEPEMEHHOMN 1 UX PEIICHHE
46 KBagpaTHble HEPABEHCTBA U UX pEILLIEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HEpaBEeHCTBA U UX PEILICHUE bubmorexa [JOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHbie HEpaBEeHCTBA U UX PEILICHUE bubmorexa [TOK

https://m.edsoo.ru/7f43b5a2




49

KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE

50 KBanpaTHble HEpaBeHCTBA U UX PEILICHUE
51 ['padmyeckas uHTEpIpETALIUSl HEPABEHCTB U bu6mmoreka [JOK
CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
57 ['padmueckas uHTEpIpETALIUS HEPABEHCTB U
CUCTEM HEPaBEHCTB C JIByMsI IEpEMEHHBIMU
53 KonrtponbHas padora o reme
"HepaBeHnctsa"
54 KBanpatuunas QyHkuus, e€ rpaguk u bu6nuorexa IIOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanpatuunas ¢pynkius, e€ rpaduk u bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bu6mmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosa, KOOpAUHATHI BEPIIMHbI bubnuorexa LIOK
napaboJibl, 0Cb CHMMETPHH 1apadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapaboina, KOOPAUHATHI BEPIIHMHBI bu6mmoreka [JOK
napaboJibl, 0Ch CHMMETPHH MapadoITbl https://m.edsoo.ru/7f43a03a
59 [Tapabo:na, KOOpAUHATHI BEPILINHBI bu6nuoreka IIOK
napaboIIbl, 0Cb CHMMETPHH NapadoIIbl https://m.edsoo.ru/7f43alac
60 [TapaGona, KOOpAUHATHI BEPIIMHbI bubnuorexa [JOK
napaboJIbl, OCh CHMMETPHUH TapaldoIIbl https://m.edsoo.ru/7f43a3le
61 [TapaGosa, KOOpAUHATHI BEPIIMHbI bu6mmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TapaldoIIbl https://m.edsoo.ru/7f43a526
2 [TapaGosa, KOOpAUHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPHH MapadoIIbl
63 I'papuku GpyHkumit: y =kx, y =kx + b,




y=k/x, y=x3, y=vX, y=[X|

I'paduku pynkuumii: y = kx, y =kx + b,

64
y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkomit: y = kx, y=kx + b,
y:k/X7 y:X3’ y:VX’ y:|X|
66 I'paduku pynkuuii: y = kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
67 I'paduxn pynkmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
68 I'paduxu pynkmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
" " bu6mmoreka [IOK
69 Konrponbnas padora no reme "OyHKIUU hitps://m.cdsoo.ru/743abs4
70 IToHsATHE YMCIIOBOM ITOCIIEIOBATEILHOCTH Bubmmorexa LIOK
A https://m.edsoo.ru/7f43e6c6
3a/iaHue MoCIe10BaTEIbHOCTH
71 eKyppeHTHOH GpopmMyIioii u popmynoi n-ro Bubmmorexa LIOK
PeKypp pMYy pMy https://m.edsoo.ru/7f43ebda
YJIeHa
7 Apudmernueckas U reoMeTpuIecKas bu6nuoreka IIOK
[porpeccuu https://m.edsoo.ru/7f43ed7e
7 ApudmeTrnueckast U reoOMeTpUyYecKas bubnuorexa [JOK
MPOTPECCUU https://m.edsoo.ru/7f43{3b4
dopMyIIbl N-TO YeHa apUPMETHICCKON U
74 r€OMETPUYECKON TPOrPECCUI, CYMMBI Bubnmorexa [IOK
P porp Y https://m.edsoo.ru/7f43f58a
MEPBBIX N YJICHOB
@opMyJIbl N-T0 WieHa apuPMETHIECKON U
Py . P . bu6moreka [JOK
75 F€OMETPUYECKOU MTPOTrPECCUM, CYMMBI

MEPBLIX N YICHOB

https://m.edsoo.ru/7f43ef2c




®opMyITbl N-ro 4jaeHa apuHMETHIECKON U

. . bubmuorexa [JOK
76 r€OMETPUUYECKON TPOrPECCHil, CYMMBbI
https://m.edsoo.ru/7f43f0c6
MEPBBIX N YJICHOB
®opmybl n-ro 4wieHa apupMeTudecKoi u
N N bu6mmoreka [JOK
77 Tr€OMETPUYECKON IIPOrPECCUM, CYMMBI
https://m.edsoo.ru/7f43f72¢
MEPBBIX N YJICHOB
®opMyIbl N-ro wieHa apudpMeTudeckoit u
N N bu6mmoreka [JOK
78 reOMETPUYECKOM MPOrpeccuid, CyMMBI
https://m.edsoo.ru/7f43{8a0
MEPBBIX N YJICHOB
N3o0pakeHue 4eHOB apuPpMETHIECKON 1
79 r€OMETPUYECKON MPOrpeccrii TOUKaMu Ha
KOOPJMHATHOM IIIOCKOCTH
N306paxeHue wieHOB apupMeTHuIecKoi u
80 T€OMETPUYECKON MTPOTrPECCU TOUKAMH Ha
KOOPAMHATHOU IIOCKOCTH
81 JInHEeNHBIN ¥ SKCIIOHEHIIUAIBHBIA POCT
bu6mmoreka [JOK
82 CroxHbI€ POLIEHTHI
https://m.edsoo.ru/7f43fe0e
bubmoreka [JOK
&3 Crno’xHbl€ MPOLIEHTHI
https://m.edsoo.ru/7f4401a6
%4 KonTponbHas pabota no teme "Hucnossie bubnuoreka LIOK
[I0CJIeOBaTEIbHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpeHmEe, 0000MIEHUE 1 CUCTEMATH3AIUS
25 3HaHUU. 3aluCh, CPABHEHUE, IEHCTBUS C
JIEUCTBUTEIILHBIMU YHCIIAMH, YUCIOBAsI
npsiMast
26 [ToBTOpeHme, 00001IEHUE 1 CUCTEMATH3AIUS

3HaHui. [IponeHThl, OTHOLIECHHUS, IPOIIOPLIUU




[ToBTOpeHME, 0000MIEHUE 1 CUCTEMATH3AIUS

87 .
3HaHuil. OKpyriaeHue, NpudImKeHne, OleHKa
[ToBTOpeHue, 006001IeHUE U CUCTEMATH3AIUS
88 3HaHui. Perenre TeKCTOBBIX 3a1a4 bubmorexa OK
) https://m.edsoo.ru/7f443b12
apu(METHUECKUM CIIOCOO0M
[ToBTOpEHME, 000OIICHUE M CHCTEMAaTH3AIIHS
89 3HaHui. PellleHne TEKCTOBEIX 3a1a4 bubmmorexa TIOK
) https://m.edsoo.ru/7f443cd4
apupMETHUYECKHM CIIOCOOOM
[ToBTOpEHME, 0000IICHUE U CHCTEMAaTH3AIIHS
90 3HaHui. PeleHne TeKCTOBRIX 3aa4 bubmmorexa LIOK
) https://m.edsoo.ru/7f443fea
apu(METHYECKUM CTIOCOOOM
[ToBTOpEeHmE, 0600IICHNE U CHCTEMAaTH3 AN
91 spanui. [IpeoOpasoBanne aaredpandecKkmux bubmorexa HOK
) Ii p p https://m.edsoo.ru/7f4441ca
BBIPXKCHHH, JTOIMMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3AIIHs
92 sHanui. IIpeoOpa3oBanue ajredpandecKmux bubmorexa HOK
’ Iz p p https://m.edsoo.ru/7f444364
BBIPXKCHHH, TOMMYCTHMbBIC 3HAYCHHUS
[ToBTOpeHHE, 0000IIEHUE 1 CUCTEMATH3AIUS
93 snanuii. [IpeoOpa3oBanue anredpandecKux bubmiorexa HOK
' I?, P P https://m.edsoo.ru/7f444612
BBIPXKCHHH, TOMYCTHUMbIE 3HAYCHHUS
[ToBTOpeHue, 06001IeHUE U CUCTEMATH3AIUS
94 sHanuii. [IpeoOpasoBanue anredpandecKux bubmorexa OK
) Ii p p https://m.edsoo.ru/7f444a94
BBIPXKEHUH, TOMYyCTUMbIE 3HAUCHUS
[ToBTOpEHME, 000OIICHNE U CHCTEMAaTH3AIIHS
95 3HaHu. OYHKINUN: TOCTPOEHNE, CBOMCTBA bubmmorexa LOK
Y T p ’ https://m.edsoo.ru/7f444¢56
W3YYEHHBIX (QYyHKIUH
96 [ToBTOpEHME, 0000IICHUE U CHCTEMAaTH3AIIHS bu6mmoreka [IOK

3HaHUW. DYHKIMU: TOCTPOCHHUE, CBOMCTBA

https://m.edsoo.ru/7f444144




U3yUYEHHBIX (DyHKIMHA

[ToBTOpeHue, 00001IeHUE U CUCTEMATH3AIUS

97 3HaHui. OyHKIIUU: HOCTPOCHUE, CBOMCTBA 1 bubmmorexa TIOK
- COYHKLHH: . p ’ https://m.edsoo.ru/7f44516a
W3YYCHHBIX (QYHKIUH
[ToBTOpEHME, 0000IICHUE U CHCTEMAaTH3AIIHS
98 3HaHui. OYHKIUN: TOCTPOEHIE, CBOMCTBA 1 bubmmorexa TIOK
» OYHIHHI: . p ’ https://m.edsoo.ru/7f4452¢6
W3YYEHHBIX (QYyHKIUN
[ToBTOpEeHME, 0600IICHUE U CHCTEMaTH3aIIHS
99 3HaHui. ['paduyeckoe pemeHne ypaBHeHUH 1 bubmmorexa [TOK
P p yp https://m.edsoo.ru/7f445516
1 UX CUCTEM
[ToBTOpeHME, 0000MIEHUE 1 CHCTEMATH3AIUS
100 3HaHuU. ['paduueckoe pelieHne ypaBHeHUM 1
A UX CUCTEM
101 HroroBast KOHTpOJbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbI

7 KJIIACC
Kon
nposep .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUS] OCHOBHOI
HEMOTO 00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs
pe3yJabT
ara
1 Yucia v BBIYUCIICHUS
. BoeimonHsaTe, codeTas yCTHble W TMHUChMEHHBbIE MPHEMBI, apudmMeTndecKkue
' JIEUCTBUSI C pallMOHAIBHBIMUA YUCIaAMHU
Haxonuth 3HauYe€HMs] YHUCIOBBIX BBIPAXKEHUM, MPUMEHSITH Pa3HOOOpa3HBIC
1.2 crocoObl M TPUEMBI  BBIYMCICHHUS 3HAYCHHH JPOOHBIX BBIPAKCHUI,
coJiepKanIux OOBIKHOBEHHBIC U IECATUYHBIE TPOOH
[Tepexoauts OoT OgHON (OPMBI 3amHCH YHCEN K JIpyroil (mpeoOpa3oBHIBATH
1.3 JIECATUYHYIO NIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO JPOOb)
1.4 CpaBHUBATh U yHOPSAJOYMBATh PAllMOHAIBHBIEC YHMCIIA
1.5 OxpyrisTh yncia
BhIMONMHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUN, OLICHKY 3HAUYCHUM
1.6 YHUCJIOBBIX BBIPAXEHUH. BRINOIHATE AEMCTBUS CO CTENEHAMHU C HATypajJbHbIMU
MOKa3aTessIMU
L7 [IpuMeHATh NpU3HAKU IETUMOCTH, PA3JI0KEHNE Ha MHOXKUTEIU HATYpPaIbHbIX
' qrcen
Pemarh npakTUKO-OpUEHTHUPOBAHHBIE 3a/layl, CBSI3aHHBIE C OTHOILICHUEM
L8 BEJIMYUH, TPOMOPIIMOHAIBHOCTHIO BEIUYHH, MPOLEHTAMU, UHTEPIPETUPOBATD
' pe3yibTaThl pemieHus 3amad ¢ y4ETOM OTrpaHUYEHUH, CBSA3aHHBIX CO
CBOICTBaMH paccMaTpuBaeMbIX 00BEKTOB
2 AnrebpanuecKue BbIpaXKEHHUs
1 Hcnonb30BaTh anredpandecKyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
' B IIPOLIECCE OCBOEHMS y4eOHOro Marepuasa




HaXOI[I/ITB 3HAa4YCHUA 6YKB€HHBIX BI)Ipa)KeHI/Iﬁ pu 3aJaHHBIX 3HAYCHHAX

2.2
MIEPEMEHHBIX
53 BrInonHATE IpeoOpa3oBaHus 11EI0T0 BEIPAKEHUSI B MHOTOWICH MPUBEICHUEM
' MOJ00HBIX CIaraeMbIX, pACKPBITHEM CKOOOK
Y BrIonHATE YMHOXEHHE OJHOWIEHA HAa MHOTOYWIEH M MHOTOWICHa Ha
' MHOTOYJICH, IPUMEHSITHh (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH
OcylecTBIATh Pa3jI0KEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOUIbIO
2.5 BbIHECEHHS 3a CKOOKM OOIIEro MHOXXMUTENS, TPYHNIUPOBKH CJIaraéMsiXx,
MpUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh mpeoOpazoBaHUSI MHOTOWICHOB JIs PELICHUS PA3IMYHBIX 337124 U3
' MaTE€MaTUKH, CMEXXHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKU
57 Hcnonbs3oBaTh CBOMCTBA CTEMEHEW C HATypajdbHBIMH IOKa3aTeIsIMU JJIs
' peoOpa3oBaHus BEIPAKEHUI
3 VYpaBHEHUs U HEPAaBEHCTBA
Pemate nuHElHbIE ypaBHEHHUS C OAHOW MEPEMEHHOW, MPUMEHSAS MpaBUiIa
3.1 nepexoja OT HCXOJHOTO YPaBHEHHS K paBHOCWIbHOMY eMmy. [IpoBepsTs,
SBJISIETCS JIM YUCJIO KOPHEM ypaBHEHUS
32 [TpumensTh Tpaduyeckue METOIbI IPU PEUICHUH JIMHEHHBIX YPaBHEHUH U UX
' CUCTEM
13 [TogOupate mnpuMepsl Map YHCEIN, SBISAIOMIMXCA PEHICHUEM JIMHEHHOTO
' YpaBHEHUS C ABYMS IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM MIOCKOCTU TpadUK TUHEHHOTO YPaBHEHUS C ABYMSI
3.4 MEPEeMEHHBIMH; TIOJB3YSACh TpaQUKOM, TMPUBOJUTH TMPUMEPHI PEIICHUS
ypaBHEHUs
35 Pemate cuctemsbl ABYX JIMHEWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
' qucie rpadpuuecku
CocTaBnsATh W pemiaTh JHUHEWHOE YpPAaBHEHHE WM CHCTEMY JIMHEHHBIX
3.6 YpPaBHEHUH IO YCJOBHUIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4i MOJYUYEHHBIN pe3yabTaT
4 Koopaunats! u rpaduku. OyHKInn
N3o00paxaTh Ha KOOPAMHATHOW MPAMON TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
4.1 KOOpJMHATAaM, JIy4d, OTPE3KH, HWHTEpBajlbl, 3alHMCHIBATH  YHCIOBBIC
MIPOMEXKYTKH Ha aITreOpanvdeckoM s3bIKe
4.2 OtMeuaTh B KOOPJIMHATHOM TJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAUHATAM




4.3 Ctpouts rpaduxu JuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIHH Y = [X|
OnuceiBaTh C€ TMOMOINBIO (QYHKIMA H3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD,
IIPOU3BOJUTENIHOCTD, BpeMsl, 00bEM paboThI
4.5 Haxonuthb 3HaYeHHE PYHKIIMU 1O 3HAYCHUIO €€ apryMEeHTa
[Tonumate Tpaduyueckuit cmocod MpeacTaBiICHUS W aHAIW3a WHPOPMAIIHH,
4.6 U3BIIEKaTh M HMHTEPIPETUPOBATH HMH(POpPMALMIO U3 TPaPUKOB pealbHBIX
MPOLECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon
nposep .
IIpoBepsiemble npeMeTHBIE pPe3yJIbTAThI 0CBOCHHSI OCHOBHOM
FEMOTO o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbT
ara
1 Hucna u BBIYUCICHUS
Hcnonp30BaTh HavajdbHbIE MPEJICTaBICHUS O MHOXKECTBE JEHCTBUTENIBHBIX
1.1 yycen JJig CpaBHEHHS, OKpYIJeHHs ¢  BBIYUCICHUH, H300paxkarhb
JEHCTBUTEIILHBIE YHACIIA TOUKAMU Ha KOOPJAUHATHOM MPSAMOU
[IpuMmeHsITh TIOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOJHTh
1o KBaJIpaTHbIE KOPHHM, MCHOJB3ys TMpPH HEOOXOAUMOCTH  KaJbKYJISATOD,
' BBITIONHATH MPeoOpa3oBaHusl BBIPAKCHHM, COACPKAIIUX KBAAPATHBIC KOPHH,
HCIIONIBb3YS CBOMCTBA KOpHEN
13 Hcnonp3oBaTh 3amucu OONBIIMX U MaJbIX YUCENl C MOMOILBIO JECATHYHBIX
' npobeii u creneneii yrncna 10
2 Anrebpanyueckue BbIPAKCHUS
1 [IpuMeHATh TOHSATHE CTENEHH C LEeJIbIM II0Ka3aTeleM, BBIOJIHSITh
' peoOpa30BaHus BEIPAXKEHUH, COIepKALUX CTENIEHH C LIEIbIM II0Ka3aTesieM
25 BoInonHATE TOXAECTBEHHBIE TPE0Opa30BaHMsl palliOHAIbHBIX BHIPAXKEHUN Ha
' OCHOBE TPaBUJI ICUCTBUN HA/I MHOTOWICHAMH H alre0pandecKuMu Apo0sMu
23 PacknanbiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN
4 [TpumeHsaTH MPeoOpa3OBaHMSI BBIPAKEHHIA I PEIICHUS Pa3IHUHBIX 33134 U3
. MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEaIbHOM MPaKTUKU




3 VYpaBHEHUS 1 HEPABEHCTBA
11 Pemate nuHeitHBIC, KBaJpaTHBIE YPAaBHEHHs] W pallMOHAIBHBIC ypaBHEHUS,
' CBOJSIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBoauTh mpocTeiire UCCIeI0BaHNs YPAaBHEHU U CUCTEM YPaBHEHHM, B
12 TOM YHCJIE C TIPUMEHEHHUEM TIpapUUeCKUX Mpe/CTaBlIeHnN (yCTaHABIMBATH,
' MMEET JIM ypaBHEHUE WJIM CHCTEMa yYPaBHEHUM pEUICHUs, €ClU HMEET, TO
CKOJIbKO, ¥ TIPOYEE)
[TepexoauTh OT cioOBeCHOW (POPMYIHMPOBKH 3amau K €€ ainreOpanveckoit
13 MOJEJIM C TOMOIIBIO COCTaBJICHHUSI YPABHEHUS WM CUCTEMBbI ypaBHEHUH,
' WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJTY4YEHHBIN
pe3yabpTaT
[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB sl CPABHEHMUSI, OLICHKH, PEIaTh
34 JINHEMHBbIE HEPAaBEHCTBA C OJHOW IEPEMEHHOW M HMX CHUCTEMBI, JaBaTh
' rpaguIecKy0 WIUTIOCTPAIIUI0O MHOXKECTBA PEIICHWN HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 OyHKUIUU
[TonnMath U KCIONB30BaTh (DYHKIMOHAIBHBIC MOHSATUS U S3bIK (TEPMUHBL,
4.1 CUMBOJIMYECKHE 0003HAYEHUS ), ONIPEACIIATh 3HaUeHNE (DYHKIINH 110 3HAYCHHUIO
apryMeHTa, ONpeiesaTh CBOWCTBA QYHKIUU MO e€ rpaduKy
Ctpouts rpaduKu dMeMeHTapHbIX yHKINN BUA:
y=k/x
4.2 y
kix
, ¥y =X?,y =X y = |X|, onuchIBaTh CBOWCTBA YHCIOBON (DYHKIUU 1O €€ rpapuKy
9 KJIACC
Kon
nposepse .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
MOoro 00pa30oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTa
Ta




Yucia 1 BEIYMCIIEHUS

1.1

CpaBHI/IBaTB H YIIOpAAO0YMBATh pallMOHAJIBHBIC U UPPAIOHAJIbHBIC YUCJIA

BrinonHsaTh apI/I(I)MCTI/I‘-ICCKI/IC JENUCTBUSA C palvOHAJIBHBIMH YHUCJIAMU,

1.2 coueras YCTHbIE U TMCbMEHHBIC TPUEMBI, BBIMOJHATH BBIUMCICHUS C
UppaLMOHATILHBIMU YHCIIaMU
13 Haxonuth 3HaueHusi cTeneHed C LeNbIMU IOKa3aTelsIMU M KOpHEH,
. BBIYUCIISITH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN
14 OxpyrisTh JOEHCTBUTENbHBIE YHUCIIA, BBINOJHATH MNPUKUAKY pe3ysbTara
' BBIYMCIICHH, OLIEHKY YUCJIOBBIX BBIPAKEHUN
2 VYpaBHEHHUs U HEPABEHCTBA
51 Pemarp nuHEiiHBIE U KBaJApaTHbIE YpPaBHEHMsI, YPAaBHEHHUS, CBOJASILIUECS K
' HUM, POCTENIINE TPOOHO-pallMOHAIbHbBIE YPaBHEHUS
Pemate cuctembl ABYX JIMHEWHBIX YpPAaBHEHUM C JABYMS MEPEMEHHBIMU U
2.2 CUCTEMBbl JBYX YpPaBHEHHI, B KOTOPBIX OJHO YypaBHEHUE HE SBISETCS
JINHEVHBIM
Pemate TekcTOBBIE 3amaun  anreOpandecKuM CIOCOOOM €  TIOMOIIBIO
2.3 COCTABJICHUS] YPaBHEHUs WJIM CHUCTEMBbl JBYX YpPaBHEHHMH C JByMs
NepeMEHHbIMU
[IpoBoauTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B
54 TOM 4HCIE C TpPUMEHEHHEM TIpaduyuecKkux MpeacTaBiIeHU (Hampumep,
' yCTaHaBJIMBATh, UMEET JU YPAaBHEHHE WM CUCTEMA YPaBHEHUN pPEIICHMUS,
€CJIM UMEET, TO CKOJIBKO)
Pematp nuHeliHble HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pakaThb
2.5 pEellIeHHEe HEpPaBEeHCTB HA YHWCIOBOW MPSIMOM, 3alUChIBaTh PEUICHHUE C
MIOMOILIbI0 CUMBOJIOB
Pemarp cucreMbl JMHEMHBIX HEPaBEHCTB, CHUCTEMBbl HEPAaBEHCTB,
a6 BKJIIOYAIOIIME KBaJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CUCTEMBI
' HEPAaBEHCTB Ha YHUCJIOBOW MPSIMOW, 3aMUCHIBATh PEHICHUE C TOMOIIBIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3a4a4
3 OyHKINUA
3.1

Pacmnio3naBath (1)yHI(I_II/II/I HN3YUYCHHBIX BHUIOB. IToxa3pIBaTh CcXeMaTHUUYECKH




pacmnojoKeHue Ha KOOPAMHATHOM IUIOCKOCTH IpadukoB (QYHKIMM BUAa:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAYCHUI

KO3 QUIIMEHTOB, ONTUCHIBATh CBOMCTBA (DYHKIMHA

Iloka3sIiBaTh CXEMATHYCCKHU PacCIioJIOKCHHUE Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH

32 rpa¢gukoB GyHKIMI BUOA Y = VX, Y = |X| B OMUCHIBATh CBOMCTBA (DYHKITHIT
13 CTtpouTth M M300paXkaTh CXEMaTHUECKU TpadUKU KBAIPATUYHBIX (YHKIIHH,
. OIMKCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUI 10 MX rpadukam
34 Pacrio3naBath kBajipaTHUHy0 (GYHKIUIO 110 (hOpMYIIe, TPUBOIUTH TPHUMEPHI
' KBaJIPAaTHYHBIX (YHKITUH U3 peaTbHOU KU3HU, PU3UKH, TEOMETPUN
4 Apudmerrueckas ¥ reOMETpUIECKasi IPOTrPECCUU
i1 Pacrio3naBath apupMETHUECKYI0 M TEOMETPHUYECKYIO MPOTPECCHH TIpU
' pa3HbBIX crioco0ax 3agaHust
42 BEHIMONHATE  BBIYUCIEHHUS C HCHOJB30BaHWEM (GOpPMYJT #-TO  4eHA
. apu(pMeTUYeCKO U TeOMETPUUECKOM MPOTrpecCcHii, CyMMBI MIEPBHIX N UJICHOB
13 N300paxaTh WIEHBI MOCIEAOBATEIHPHOCTH TOYKAMH HA KOOPIWHATHOU
' TUIOCKOCTH
Pemrate 3amaum, cBsI3aHHBIC C YHCIIOBBIMH MOCJIEIOBATEIBHOCTSIMHU, B TOM
4.4 YHuclie 3aJa4d W3 PeallbHOM JKM3HU (C HCIONB30BAHHEM KalbKYJISATOPA,

IU(PPOBBIX TEXHOJIOTHIN)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yuca 1 BBIYUCICHUS
Jlpobu OOBIKHOBCHHBIE W JCCATUYHBIC, MEPEXOJ OT OJHOW (OPMBI 3aMUCH
1.1 npobeit Kk apyroil. IloHsATHE palMOHATIBHOTO YHCIIA, 3alKiCh, CPaBHEHUE,
YHOPSAIOUMBAHUE PALIMOHATIBHBIX YHCET
- ApudmeTnueckne ASUCTBHS ¢ PallMOHAIBHBIME YUCIaMU. PenieHue 3a1ad u3
' peanbHOM MPaKTUKK Ha YacTH, Ha IpOOH
13 CreneHb C HaTypajdbHBIM [IOKa3aTeleM: OMpeleleHue, mpeodpazoBaHue
. BBIPQXXCHHI Ha OCHOBE OTIPEACIICHUS, 3aICh OOJBIITNX YHCET
14 [TporieHTsI, 3armuch MPOIEHTOB B BHIE APp0oOU U ApoOU B BHUJE TPOIICHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEalbHOU MPAKTUKHU
s [IpumeHeHne TNpU3HAKOB  JEIMMOCTH, PpAa3JIOKEHUE HAa  MHOXKUTEIU
. HATypaJbHBIX YUCEN
L6 PeanbHble  3aBuCMMOCTH, B TOM  4uciae TmpsiMas ©W  oOpaTHas
' MPONOPIUOHAIBHOCTH
2 AnreOpanyeckue BhIpaKEHUS
1 [IepeMeHHbIE, YMCIIOBOE 3HAYEHHE BBIPAKEHUSI C NepeMeHHOol. [lomycTtumblie
' 3HAUYEHMSI IEPEMEHHBIX
55 [IpencraBneHue 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B BHAE (DOpPMYIIBL
' Boruncnenus o hopmynam
2.3 [Ipeo6pa3oBanne OyKBEHHBIX BBIPAKECHHI, TOKIECTBEHHO PaBHbIEC BBIPAKEHUS
2.4 CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
5 Opnnounensl 1 MHOrowieHbl. CteneHb MHoOrowieHa. CrokeHue, BhIYUTaHUE,
' YMHO>KEHHE MHOTOUYJIEHOB
Y DopMyIIbl COKPAIIEHHOTO YMHOXKEHHSI: KBapaT CyMMBI U KBaJpaT Pa3HOCTH.
' ®opMyna pa3HOCTU KBaApaToB. Pa3noxeHne MHOTOYWIEHOB HA MHOXKUTEIN
3 YpaBHeHUs
3.1 VYpaBHEeHHE, KOpEHb YpaBHEHHWs, TpaBWia TPeoOpa3oBaHUS ypaBHEHHUS,




PaBHOCHUJIBHOCTb YPAaBHEHHI
30 JluHeitHOe ypaBHEHME C OJHOM MEPEMEHHOW, YMCIO KOPHEW JIMHEHHOIO
. YPaBHEHUs, PELLICHUE JIMHENHBIX YPAaBHEHUM
13 CocraBieHne ypaBHEHHI 110 YCJIOBMIO 3aJaud. PemeHne TEeKCTOBBIX 3a4au ¢
' IIOMOILBIO YPAaBHEHHI
34 JluneiiHoe ypaBHEHHE C BYMsI IEPEMEHHBIMU U €T0 rpaPuK
CucrtemMa nIByX JIMHEHMHBIX YpPaBHEHUW C JABYyMs IEpEeMEHHbIMH. Perenue
3.5 CHCTEM ypaBHEHMH CIIOCOOOM MOACTAHOBKH. IIpuMepsl perieHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHU
4 Koopaunats! u rpapuku. Oynkunu
4.1 Koopaunara Touku Ha mpsiMoi
42 YucioBble TPOMEXKYTKU. PaccTossHMe Mexly ABYMsI TOUKAMH KOOPJIMHATHOMN
. IpsAMON
43 [IpsimoyromnpHas cucremMa kKoopauHat, ocu Ox u Oy. Abcuucca U opJuHATa
' TOYKHM Ha KOOPJAWHATHOM MIIOCKOCTH
4 [Tpumeps! rpadukoB, 3agaHHbIX (opmynamu. UTeHue rpadukoB peanbHBIX
. 3aBUCUMOCTEN
4.5 [onsarue Gpynkuun. I'padux pynkumu. CroiicTBa QyHKIHIA
4.6 Jluneitnast pynkmus, e€ rpaduk. I'padux GyHkmmm y = [X|
4.7 I'pacduueckoe perieHye IMHERHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX YpaBHEHUM
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna u BBIYUCIEHUS
. KBanpatuelit xopenb u3 uyucna. [loHarue 00 HppanyoOHAIBHOM YHCIIE.
' JecsaTuunble NpUOIMKEHNUS HPPALMOHAIIBHBIX YHCET
CpoiicTBa apu(METHYECKUX KBAAPATHBIX KOPHEHM M WX TNPUMEHEHHE K
1.2 peoOpa3OBaHUIO0 YUCIOBBIX BBIPAKCHHUN U BBIYUCICHUSAM. JleificTBUTEIbHBIC
quciIa
1.3 CreneHsb ¢ LeJIbIM MOKa3aTesieM U e€ cBoiicTBa. CTaHgapTHAs 3allUCh YHCIIA
2 AnreOpandeckre BBIpaKCHUS
2.1 KBagpatHblil TpEXuiieH, pa3ioKeHHe KBapaTHOrO TPEXWIEHA HA MHOXKHUTEIIN




2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO alreOpandeckoit 1poou

2.3 CrnosxeHrie, BRIMUTAaHUE, YMHOXKEHHUE, JCIICHHE alTeOpandecKkux Apooeit

2.4 PanmonansHbIe BRIpaXEHUS U UX MPEe0Opa3oBaHUE
3 YpaBHEHUS U HEPABEHCTBA

- KBanpatHoe ypaBHeHue, (hopMmyina KOpHeH kBajpaTHOro ypaBHeHus. Teopema
’ Bueta

3.2 Pemenune ypaBHeHM, CBOAAIIMXCSA K JIMHEWHBIM U KBAIPATHBIM

33 [Ipocreiimue ApoOHO-palMOHATbHBIE YPAaBHEHUS

['padmyeckas uHTEpIpeTalis YpaBHEHUN C JBYMsI IEPEMEHHBIMU U CUCTEM
3.4 JUHEHHBIX YpaBHEHUI ¢ ABYyMs mepeMeHHbIMH. [IpuMepsl perieHus cucteM
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 3a/a4 alnredpandeckum crnocooom

3.6 YucnoBble HEPAaBEHCTBA U UX CBOICTBa

3.7 HepaBeHCTBO ¢ 01HON TEPEMEHHOM

3.8 PaBHOCHMIIBHOCTDh HEPABEHCTB

3.9 JIvHeiHbIe HEpaBEHCTBA ¢ OJHON EPEMEHHOM

3.10 CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOI
4 OyHKIUU

il [Tonsitue ¢pynkuuu. O61acTb ONpeIeNeHUs] U MHOXKECTBO 3HAUCHUM (QyHKINU.
' Crioco0bl 3a1aHus PYHKIHMI

4.2 I'paduk pynkunu. YreHue cBONCTB QYHKIMHU 110 €€ rpaduky

43 [Tpumeps! rpadukoB QyHKIMHA, OTPaKAIOIINX pealbHbIE MPOIECCHI

4 @OyHKIMY, ONUCHIBAIOIIME TMPSAMYI0 U OOpaTHYIO MPONOPLUOHAIIbHBIE
' 3aBHCHUMOCTH, UX TpapuKu

4.5 OyHkmu y =x? y = x?

4.6 OyHKIUU y = Vx, y = |x|

4.7 ['paduueckoe peuieHre ypaBHEHUH U CUCTEM YpaBHEHUH

9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUAS

Yucia ¥ BEIYUCICHUS




1.1

PaHI/IOHaJ'II)HI)IG quciia, HppalyOHAJIBHBIC 4YHCJIa, KOHCYHBIC U OeCKOHEYHEIC

JECSTUIHBIE IPOOH

MHOXECTBO ACHCTBUTEIbHBIX YHuCClI, JEeHCTBUTEIIbHBIC YHClIa KaK OCCKOHEUYHbIE

JACCATHYHBIC IlpO6I/I. Bzanmuo OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

h2 JEUCTBUTEIBLHBIX YMCET U KOOPAMHATHON npsiMoil. CpaBHEHHE 1€HCTBUTENIbHBIX
qucen
1.3 Apudmernueckne ASHCTBHSI ¢ JCHCTBUTEILHBIMU YHCIIAMU
W3mepenus, mpubimkeHus, olueHKu. Pasmepsl 00BEKTOB OKPYXKAIOIIEro MUpa,
14 JUIUTEIBHOCTh TPOILIECCOB B OKpykaromeMm wmupe. [IpubnmxéHHoe 3HaueHUE
' BEITMYHHBI, TOYHOCTh NpuOmmkenus. OkpyriaeHue uncen. [Ipukuaka u omeHka
pe3yabTaTOB BBIUUCICHUN
2 VYpaBHEHUs U HEPABEHCTBA
2.1 YpaBHeHUs ¢ OJTHOM TTEPEMEHHOI
2.2 JIuneiinoe ypaBHeHue. Pelienue ypaBHeHUH, CBOIALLUXCS K JIMHEHHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHeHU, CBOAAIIMXCS K KBaJIPATHBIM
24 bukBanpaTtHoe ypaBHeHue. IIpumepsl peleHns ypaBHEHUN TPETbEeU U 4ETBEPTON
' CTEIMEHEN Pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemenne npoOGHO-pallMOHANBHBIX YpaBHEHUN
2.6 CucrteMbl ypaBHEHHI
2.7 VYpaBHeHHE ¢ IBYMS IIEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemenue cuctem AByX JIUHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemenue cucrem IByX ypaBHEHMi, OJHO U3 KOTOPBIX JIMHEWHOE, a JIpyroe —
‘ BTOPOM CTEIEHU
2.10 I'paduueckas mHTEpIIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMA
2.11 Pemrenne TeKCTOBBIX 33714 aNreOpandecKuM CriocoooM
2.12 UucnoBble HEPaBEHCTBA U X CBOMCTBA
2.13 Pemienue nuHEWHBIX HEPABEHCTB C OJHON NMEPEMEHHOMN
2.14 Pemenue cucrem JTMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOM
2.15 KBanparHble HepaBeHCTBa
516 I'padmyeckas uHTepmpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMs
' MepeMEHHBIMU
3 OyHKIUU
3.1

KBampatnunas ¢yskums, e€ rpaduk u cpoiictBa. [lapabGonma, koopAHHATHI




BEPIIMHBI TapadoJIbl, OCb CUMMETPUN NTAapa0oJIbI

3.2 I'paduku pynkunii y=kx, y=kx+b u ux cBoiicrsa

33 I'paduku dynkmuit y=k/x, y = x* 1 uxX cBONCTBA

34 I'paduku GyHkuii , 1 UX cBOMCTBA
4 YucnoBble MOCIe10BATENBHOCTH

41 Omnpenenenre M CrocoObl 3aJaHMs YUCIOBBIX MOCIEN0BAaTeNbHOCTEH. 3aqaHue
‘ MOCIIEZIOBATEIILHOCTH PEKYPPEHTHOU (hopMyioi u GopMyIIoi #-To YIeHa

42 Apudmernueckass mnporpeccus. Dopmynsl  n-ro  wieHa apu(pMETHUECKOH
' POrPECCUH, CyMMBI TIEPBBIX 71 YJICHOB

43 I'eomerpuueckass mporpeccus. @DopMmMynbl #-TO YI€HA T'E€OMETPHUECKOMN
’ MIPOTPECCUU, CYMMBI MIEPBBIX 71 YWICHOB

44 N3o0paxeHne WieHOB apu()METHUECKOW U TEOMETPUYECKOH IporpeccHid
' TOYKaMHU Ha KOOPJAMHATHOM INIOCKOCTH. JIMHEHHBIN 1 SKCIOHEHIIMAJIBHBINA POCT

4.5 Cl10KHBI€ TTPOIIEHTHI




IHPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
nposepst
€MOoro
TpeOOBaH
ust

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXECTBO, ITOJAMHOKECTBO, ONEPALUU
Ha/l MHOKECTBAMHU; YMEHHUE ONEPUPOBATh MOHATHAMMU: rpad, CBA3HBIN rpad,
JIepeBO, LUKJ, IPUMEHATh MX MpHU PEIICHUHU 3a/1ay; YMEHHE HCIOIb30BaTh
rpaduyeckoe npecTaBIeHue MHOXKECTB JUIs OIIMCAHUS PeaIbHbIX IPOLECCOB

U ABJIEHUH, IPU PELIEHUN 3a]a4 U3 JAPYTruX yueOHbIX PEIMETOB

YMeHHne onepupoBaTh NOHATHSAMU: OINPEICICHUE, aKCMOMa, TEOpeMa,
JIOKa3aTeJIbCTBO;  YMEHME  pPAClO3HAaBaTb  HWCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUS, IPUBOAUTH TPUMEPHl M  KOHTPIPUMEPBL, CTPOUTH

BBICKAa3bIBAHHA U OTPpULAHUSA BBICKA3bIBaHUH

YMeHue onepupoBaTb NOHATHSMHU: HATypPaJIbHOE 4YHUCIO, IPOCTOE U
COCTAaBHOE YHCIIO, IEJIMMOCTh HATYPAJIbHBIX YMCEN, NMPU3HAKU JIEIIUMOCTH,
L[eJI0€ YUCII0, MOAYJb 4YHcCiia, OOBIKHOBEHHAs! poOb M JeCsITHUYHAs poOb,
CTaHIAPTHBIA BHJ YMCIA, PALMOHAIBHOE YHUCIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHUeCKUil KBaJpaTHBIM KOPECHb, YMCHHE BBINOJHSATH JCHCTBHS C
YUCJIaMH, CPAaBHHMBATh U YINOPSAOYMBATH YHWCJA, MPEACTABIATh YHUCIA Ha
KOOPAMHATHOW MPSMOW, OKPYIJIATh YHUCIA; YMEHUE JAENaTh NPUKUIKY M

OLICHKY pe3yJibTaTa BbIYMCICHUN

VYMeHue onepupoBaTh MOHSATHAMH: CTENEHb C MEJNbIM II0Ka3aTeseM,
apu(pMEeTHYECKUI KBaJAPaTHBIM KOPEHb, MHOTOWIEH, airedpanyeckas Apoob,
TOK/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOI CTETICHN OOJIbIIE HHUIIBI;
YMEHHUE BBINOMHATh pacuéTsl No (opMynaMm, MpeoOpa3oBaHUs LEINBIX,
IpoOHO-PAalIMOHATBHBIX BBIPAKEHUN U BBIPAKEHUI C KOPHSIMH, Pa3ioKeHUE
MHOTOWIEHAa Ha MHOXKHTENH, B TOM YHCJIE C HCIOJB30BAaHUEM (GOPMYIT

PAa3HOCTU KBAAPATOB U KBaJApaTa CyYMMBbI U PAa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJTHOM




[IEPEMEHHOM, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN; YMEHHE
peliath JIMHEHHbIE W KBaJpaTHblE YpaBHEHHUs, IPOOHO-pallMOHATIbHBIE
YPAaBHEHUSI C OJAHOW NEPEMEHHOM, CHUCTEMBI IBYX JIMHEHHBIX YpPaBHEHHH,
JUHEHHBbIE HEPaBEHCTBA M HX CHUCTEMbl, KBaJpaTHble M JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW, B TOM 4YHUCIE IIPH
peuieHnu 3a1ad W3 JAPYyTuX IMPEeIMETOB W IMPAKTHYECKHX 3a7ad; YMEHHE
HCIIOJIB30BaTh KOOPAMHATHYIO IPSAMYI0 U KOOPAUHATHYHO IUIOCKOCTH IS

n300paKeHUsl pelIeHUi ypaBHEHUH, HEPABEHCTB U CUCTEM

YMmeHue onepupoBaTh MNOHATHAMHU: (QYHKIMS, rpaduk QYHKUMH, HYJIU
(GYHKIMH, TPOMEXKYTKM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHus,
yObIBaHUSI, HAWOOJbIIEE W HAWMEHbIEe 3HAYeHUS (YHKIHUU; yMEHUE
ONEpPUPOBATh TMOHATHSAMM: MpsMas [PONOPLHUOHAIBHOCTb, JIMHEHHAas
¢byHKuMs, KBagpaTuuHas (yHKIOMS, oOpaTHas MPONOPIHOHAIBHOCTB,
napaloiia, runep6oia; yMeHHe CTpPOUTh rpaduku GyHKIUH, UCIOIB30BaTh
rpaduKu U1 ONpeJAETeHUs CBOICTB IMPOLIECCOB M 3aBUCUMOCTEH, s
peleH s 3a/1a4 U3 APYTruX y4eOHBIX MPEIMETOB U PEANbHOM KU3HH; YMEHUE

BbIPpaXaTb Q)OpMYHaMI/I 3aBUCUMOCTH MEIKAY BCIIMUYNHAMU

YMeHue onepupoBaTh MOHATHIME: IOCIEA0BATEIBHOCTD, apudMeTnyeckas u
reoMeTpuueckas  IMpPOTPEecCHH;  yYMEHHE  MCIONb30BaTb  CBOWCTBA
nocieoBaTeabHocTed, GOpMyIlibl CYMMBI M OOIIETO Yj€Ha MpU PElICHUU

3aJa4, B TOM YHCJIe 33434 U3 IPYTUX yUYEOHBIX MPEIMETOB U pealIbHON KU3HU

YMeHnue pemats 3a/1a4i pa3HbIX TUIOB (B TOM YMCJI€ HA MPOLIEHTHI, J0IH U
4acTH, ABHKEHHE, paboTy, LIeHy TOBapOB U CTOMMOCTH IOKYIOK M YCIYT,
HQJIOTH, 3aJa4d U3 OO0JIACTH YIPABJICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBIISITh BBIPAXKEHUSI, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMbl IIO YCIIOBUIO 3a/layM, HCCJIENOBaThb IIOJYYEHHOE pEIICHUE U

OLICHUBATDH HpaBHOHOZ[O6HOCTB MOJIYYCHHBIX PE3yJIbTATOB

YMeHne onepupoBaTh HMOHSATHIMU: (QHUTypa, TOUYKA, OTPE3OK, MpsiMast, JTyd,
JOMaHasl, Yroj, MHOIOYTOJbHHUK, TpPEYTrOJbHUK, PpaBHOOCAPEHHBIH U
PABHOCTOPOHHUN TPEYrOJIbHUKH, NMPSAMOYIOJIbHBIM TPEYTrOJbHUK, MEAUaHa,
OucceKTprca U BbICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIBHUK, TAapaJICIOrPAMM,
poMO, MpPAMOYrOAbHHMK, KBaApaT, Tpameuus; OKpPY>KHOCTb,  KpYT,
KacaresibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHbIMU (UTYypamMH; YMEHHUE
pelaTte 3a7ayd, B TOM 4YMCIE W3 IOBCEIHEBHOM >KM3HHM, Ha HaXOXJIECHUE
TE€OMETPUYECKUX BEIMYMH C NMPUMEHEHHUEM H3YYEHHBIX CBOHCTB (QHUTyp U

(haxkToB




10

YMeHHne onepupoBaTh TOHSATHSAMH: PaBEHCTBO (QUTYp, PpaBEHCTBO
TPEYTOJIBHUKOB; MapauIeIbHOCTh U NEPIEHAMKYISPHOCTh TMPSIMBIX, YTOJ
MEX]y MPSMBIMH, TIEPIICHIUKYJIISAP, HAKJIOHHAsI, TPOEKLUs, IoJ00ue Guryp,
NOJI00HBIE TPEYTOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKH M TPSMOIN;
YMEHHE paclo3HaBaTb pPaBEHCTBO, CHUMMETpUI0 U mogodue ¢uryp,

MapaJuIeIbHOCTh U MEPIIEHINKYJISIPHOCTD MPSAMBIX B OKPYKAOIIEM MHUpE

11

YMeHue onepupoBaTh MOHSATUAMM: JUIMHA, PACCTOSHUE, Yroil (BeIMYMHA
yria, CHHYC U KOCHHYC YIJIa TPEyroJIbHUKA), IUIOIA/lb; YMEHUE OLIEHUBATh
pa3Mepsl IPEIMETOB U OOBEKTOB B OKPYKAIOILIEM MUPE; YMEHUE IPUMEHSATh
(hopMyIBI IEpUMETpa U MJIOMAAN MHOTOYTOJIBHUKOB, UTMHBI OKPYKHOCTH U
IIOIMAAN Kpyra, oObeMa MpPsIMOYTOJBHOTO Mapajuielenuiena; yMEeHHe
MIPUMEHATh MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTJIOB
TpeyrojpHUKa, Teopemy [Iugaropa, TpuroHoMeTpudecKkre COOTHOIICHUS ISt

BBIYUCIICHHS JJIMH, PACCTOSIHUM, TIJIOIIAACH

12

YMenue  u3zo0pakarb  IJIOCKME  GUTYpRI W WX  KOMOWHaIWH,
MPOCTPAHCTBEHHbIE  (GUTYpPHl OT PpPYKH, C TOMOIIBI0  UYEPTEKHBIX
HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY HJIM CUMBOJIBHOMY

OITMCaHHIO

13

YMmenue OIICpHUPOBATH MOHATUAMHU: HNPAMOYTOJIbHAA CHUCTEMAa KOOpPJAUHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, MPOU3BCACHNEC BCKTOpPAa Ha
YUCJIO, CKAJIPHOC IPOU3BEACHNUC BCKTOPOB; YMCHHUC HUCIIOJIb30BATh BEKTOPBI
1 KOOpAUWHATHI AJId NPCACTABJICHUA NAHHLIX W PCIICHUA 3a1a4, B TOM YUCJIIC

U3 IPYrUX y4eOHbIX MPEAMETOB U peanbHON )KU3HU

14

YMeHue onepupoBaTh MOHATHSIMU: CTOJIOMKOBBIE M KPYTOBBIEC AHArPaMMBI,
TaOJMILIbI, cpeHee apupMeTndeckoe, MeIuana, HauOoJbIIee U HauMeHbIlee
3HAYeHWs,  pa3Max  dYHCIOBOrO  HabOpa;  yMEHHE  H3BJIEKarh,
UHTEPIPETHPOBATh U MPeoOpa30BbIBaTh MHPOPMALIUIO, IPEACTABICHHYIO B
TaONMIIaX ¥ Ha JUarpaMMax, OTPaKaloI[yl0 CBOHCTBA M XapaKTEPUCTHKHU
peaybHBIX MPOIECCOB M SBICHWH; YMEHHE pAacHO3HaBaTh H3MEHYHBBIC

BCJIMYMHBI B OKPYKArOIICM MHUPC

15

YMeHue omnepupoBaTh TMOHATUAMH: CIyYalHBIA ONBIT  (CIIy4ailHBIN
AKCIIEPUMEHT), DJIEMEHTapHOE COOBITHE (2JIEMEHTAPHBIN UCXOJ) CITyYaiiHOTO
OTbITa, CIy4yailHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HaXOIUTh
BEPOSITHOCTH  CIYyYalHBIX COOBITHH B OMNBITaX C PaBHOBO3MOXHBIMHU

QJICMCHTApPHbIMU CO6BITI/I5IMI/I; YMCHHC peliaTb 3aga4n MCTOJ0OM




OpraHW30BaHHOTO Tiepedopa M C HCIOJIH30BAHHWEM IPABHJIa YMHOXKCHUS;
YMEHHE OLIEHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI U SBICHU, TOHUMATh
pOJIb  MPAKTUYECKH JIOCTOBEPHBIX W  MAJIOBEPOSITHBIX COOBITHI B
OKpY’KalollleM MHUpPE U B YKU3HU; 3HAKOMCTBO C IOHSTHEM HE3aBHUCHUMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YKCEN U €T0 POJIbIO B MAaCCOBBIX

SIBJICHUAX

16

YMeHue BbIOMpATh MOAXOMAIINNA U3YYCHHBIM METOJ JJIsi PEUICHUs 3aauH,
MPUBOAUTH NPUMEPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOJE U
JKH3HU, pacn03HaBaTL HpOfIBJ'IeHI/IC 3aKOHOB MAaTCMAaTHUKH B I/ICKyCCTBe,
OMKCHIBATh OTACNbHBIC BBIJAIONIMECS PE3yNbTaThl, MOIyYEHHBIE B XOJE
pa3BI/ITI/I$I MAaTCMATUKHU KaK HayKI/I, HpI/IBO,Z[I/ITB HpI/IMepLI MAaTCMATHYCCKUX

OTKPBITUI U UX aBTOPOB B OT€UECTBEHHOW U BCEMUPHOU UCTOPUH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 Uwucna v BBIYUCICHUS

1.1 Harypanbnbie u nienbie yncia. [Ipu3Haku AeTUMOCTH HEIbIX YHCell

1 OOBIKHOBEHHBIE U JIECATHUUHBIE APOOU, MPOLIEHTHI, 0ECKOHEYHbIE IEPUOIUYECKUE
' Ipodu

1.3 ParonanbsHeie uncia. ApupmMeTnyecKue onepanuy ¢ palioHAIbHBIMU YUCIIAMHU

14 JleiicTBuTeNbHBIC YHCTIA. ApHPMETHUYSCKHE OIepaliu C JIeHCTBUTSIBHBIMU
' YUCIaMHU

Ls [TpuOnmkE€HHbIE BBIUMCICHHS, TpaBUia OKPYIJEHHUS, NPUKHAKA U OICHKA
. pe3yJibTaTa BEIYUCIICHUN
2 AnreOpandeckue BbIpaXKCHUS

2.1 BbykBeHHble BeIpakeHUs (BbIpaXXKEHHS C IEPEMEHHBIMHU )

55 Crenenb ¢ uensiM nokazaresnieM. CTeNneHb C PAlMOHAIBHBIM [OKa3aTeJIeM.
. CBoiicTBa CTeNICHU

2.3 MHoroueHsl

24 Anrebpanyeckas ApoOb

) s Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHU. [enictBus c
' apu(pMETHIECCKUMH KOPHIMH HATYPaJIbHOU CTETICHU
3 YpaBHEHUS U HEPABEHCTBA

- Ilensie u npoOHO-panMioHANbHBIE YypaBHEHUS. CHCTEMBI U COBOKYIMHOCTH
' YpaBHEHUH

39 Lensle u apoOHO-panMoHanIbHble HepaBeHCTBA. CHUCTEMbl U COBOKYIHOCTHU
' HEPaBEHCTB

33 Perrenne TekcToBBIX 33724
4 UwucnoBbie OCiIeI0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEILHOCTEN

49 Apudmerndeckass u TeoMmMeTpuyeckas mporpeccun. Dopmyna  CIOXKHBIX

MIPOLICHTOB




OyHKIU

OyHKI1UA, c11oco0bl 3aaanus GyHkun. ['paduk pyakmmun. O61acTh OnpeacIeHUs

U MHOXeCTBO 3HaueHMH ¢yHkumu. Hymu  ¢dyskuoun.  IlpomexyTku

5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMHA. MaKCUMyMBl H
MUHUMYMbl QyHkuuu. Haubonbliee u HauMeHblllee 3HaUY€HHE (QYHKIMM Ha
IIPOMEKYTKE

6 KoopauHaTsl Ha IpSAMOii U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue GpUrypsl 1 UX CBOICTBa

7.2 TpeyroapHuK

7.3 MHOroyrojasHUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpuiecKux BEIMYUH

7.6 BekTopsl Ha m10cKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padsr




