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INOACHUTEJIBHASA 3AIIMCKA

Anre0Opa sBIIS€TCSI OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOLIEro 0Opa3oBaHUs: OHa
o0ecreunBaeT U3y4eHHe APYTruX TUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOT'0, TaK 1 TYMaHUTAPHOTO
ITUKIIOB, €€ OCBOCHHE HEOOXOIUMO IS MPOJIOJKEHHSI 00pa30BaHUs U B TIOBCETHEBHOM JKHU3HHU.
Pa3Butne y oOywaromuxcsi Hay4YHBIX TIPEACTABICHUA O TMPOUCXOXKACHUM W CYIIHOCTH
anreOpanyecknux aOCTpakIui, Crocode OTPaKEHHs MATEeMAaTHYeCKOW HAyKOW SIBICHUH U
MPOLIECCOB B MpUPOJIe W OOIIECTBE, POJIM MATEMATHYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHWU W B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUS U KaveCTB
MBIIIICHUS, HEOOXOIUMBIX MJIsS aJanTallid B COBPpEMEHHOM mudpoBoM obmiecTBe. M3ydeHue
anreOppl 00eCTIeYNBACT PAa3BUTHE YMEHUS HAOI01aTh, CPaBHUBATh, HAXOAUTHh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIILIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU
JEHUCTBUS M BBIBOJIBI, (JOPMYIIHPOBATh yTBepKaeHuss. OcBOoeHHE Kypca aiareOpbl oOecrieuynBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS] OOYYaIOIIUXCS: OHHM HCIOJB3YIOT JACAYKTHBHBICE U
WHIYKTUBHBIE PacCyXICHHs, 0000IICHNEe W KOHKPETH3AIHMio, adCTparnpoBaHWE W AHAIOTHIO.
OOyuenue anredOpe NpeAnoiaraeT 3HAYUTENbHBIA OOBEM CaMOCTOSITEILHOM JIESITEIHbHOCTH
oOydJaronmxcsi, IMO3TOMY CaMOCTOATEIbHOE pelleHue 3ajady  ABJISIETCS — peaju3anuen
NEeSATEeIbHOCTHOTO MIPUHITUIIA O0YyUEHHUS.

B cTpykType mporpamMmbel ydeOHOTO Kypca «AnreOpa» I OCHOBHOTO OOIIETO
00pa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOAWYECKHE JMHUM: «Yuciaa u
BBIYHCIICHUS», «ANTeOpandecKue BBIPAKECHUs», «YPaBHEHHUS M HEPABEHCTBa», «DyHKIIHN.
Kaxnas U3 3TuX copepkareabHO-METOUYECKUX JTMHUN pa3BUBACTCS HA MPOTSHIKEHUU TPEX JIET
U3Y4YEHUS Kypca, B3aUMOJICUCTBYS C APYTUMH €ro JUHUSMU. B Xo/e u3ydenus: yaeOHOro Kypca
00yJaroIUMCsl IPUXOIUTCS JIOTHYECKH PAcCyX AaTh, UCMOJIB30BATh TEOPETUKO-MHOKECTBCHHBIN
S3BIK. B CBSI3M ¢ 3TUM B IIporpamMmy y4eOHOTO Kypca «Anredpa» BKIFOYCHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTAaBIEHHbIE BO BCEX OCHOBHBIX pazeiax MaTeMaTH4YeCKOro oOpa3oBaHHS U
CIOCOOCTBYIOIIIME OBJAJACHUIO OOYYaIOIMMUCS OCHOB YHUBEPCAIHHOTO MaTEMaTUYeCKOTO
s3pika. Co/iepKaTesbHOW U CTPYKTYPHOM OCOOCHHOCTBIO Y4EOHOTO Kypca «Anredpay» sBisieTcs
€r0 UHTETPUPOBAHHBIA XapaKTep.

Coneprxanve TuHUYU «HUKCiIa U BBIYUCIICHHS CITY)KAT OCHOBOM VISl JAIBHEHUIIIETO U3yUYeHUS
MaT€MaTUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYaIOIIUXCS  JIOTMYECKOTO  MBIIUICHUS,
(GbOpMHUPOBAHUIO YMEHHUSI TOJIH30BATHCS AITOPUTMAMHU, A TAKKE MPHOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJWMBIX JJIsl TTOBCEIHEBHOW J>KM3HU. Pa3BUTHE TMOHATHS O YHCIIC HAa YPOBHE
OCHOBHOT'O 00IIIer0 00pa30BaHUs CBS3aHO C PAIlMOHAIBLHBIMU M UPPAlMOHATBHBIMA YHCIAMHU,
GbopMUPOBAHUEM IPEJCTABICHUN O JIESHCTBUTEIHLHOM YHCIIE. 3aBEpIICHHE OCBOSHHS YHCIIOBOM
JIMHUY OTHECEHO K CpeHeMy 001eMy 00pa30BaHHUIO.

Copnepxkanve JAByX anreOpamvecKux JUHUNA — «AnreOpandeckue BBIPOKCHHUS» U
«YpaBHEHHMS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOLIUXCS MATEMATUYECKOTO
anmnapara, HeoOXOJAUMOro JIJIsl PellIeHUs 3a7la4 MaTeMaTUKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpUEHTHUPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOTO 001Iero oOpa3oBaHMs Y4YeOHBIM MaTepuai
TPYIIIAPYETCS BOKPYT paIlMOHAIBHBIX BBIpOKEHUU. AJrebpa JIeMOHCTPHUPYET 3HAUYCHUE
MaTE€MaTUKU KaK fA3bIKa ISl MOCTPOEHUS MAaTeMaTHYECKUX MOJeJIed, OMUCAHUs MPOIECCOB U
SBJICHUI peaibHOro Mupa. B 3amaum oOyueHus anreOpe BXOAST TakkKe JalibHEMIee pa3BUTHE



AJITOPUTMUYECKOTO  MBIIUIEHHUS, HEOOXOOUMOro, B YaCTHOCTH, JUIsI OCBOEHHMsS Kypca
uHOpMATUKU, W OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxnaeHuil. IIpeobpazoBanue
CHUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTENH K MaTeMaTHYECKOMY
TBOPYECTBY.

ConmepxxaHue  (QyHKUMOHAIBHO-TPA(QUUECKONM  JIMHUM  HAIEJIGHO Ha  IOJIyueHue
00yJaromuMuCs 3HaAHUHN 0 QYHKIHSIX KaK BaKHEHUIIIEH MaTeMaTHIECKONW MOJIEITN TSI ONTMCAHUS 1
UCCJIEIOBAHMS Pa3HOOOPA3HBIX MPOLIECCOB M SIBICHUN B mIpupoie M oOmiectBe. M3ydeHue
MaTepuanga CHOCOOCTBYET pa3BUTUIO Yy OOYYalOUIMXCS YMEHHUS HCIIOJIb30BaTh pa3JInYHbIC
BBIPA3UTEIbHBIE CPENCTBA SA3bIKA MATEMATUKH — CJIOBECHBIE, CUMBOJUYECKHE, Ipaduueckue,
BHOCHT BKJIaJ] B (pOPMHpOBAHHUE MPEACTABICHUN O POJIM MATEMAaTUKU B Pa3BUTHH LIMBUIU3ALUU
U KyJIbTYpPHI.

CornacHo yueOHOMY IUIaHy B 7—9 Kitaccax u3ydaercs y4eOHbI Kype «Anre0pay, KOTOPHIi
BKJIFOYAET CJEAYIOIIME OCHOBHBIE pa3jieiibl  coaepkaHus: «Yuciaa © - BBIYUCIICHHS,
«AnreOpanyeckue BEIPAKEHUS», «Y paBHEHUS U HEPABEHCTBa», « DYHKIIUWY.

Ha u3yuenue yueOHOro Kypca «Anredpa» oroaurcsa 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Heaemo), B 9 knacce — 102 gaca (3 yaca B
HEJICIIIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHbIE M JAECATUYHBIC, NEPEXOA OT OJIHOM (opmMbl 3amucu Apolder K
npyroi. IloHsATHE palMOHAIBHOTO YMCIIA, 3aIIUCh, CPABHEHHE, YIOPSAJOYNBAHUE PALMOHAIBHBIX
yucen. Apudmernyeckue AEMCTBUS C pallMOHAIBHBIMM YuciaMy. PemeHue 3agad u3 peanbHON
NPAaKTUKU Ha YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OIpeAesieHHe, MpeoOpa3oBaHUE BBIPAXKCHHM Ha
OCHOBE OIpE/ENICHUs, 3aUCh O00IbIINX uncen. [IpoueHTsl, 3anuch NpPOLEHTOB B BUIE IpoOHU U
IpoOu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJla4l Ha MPOLEHTHI, PEIICHUE 3a/lad U3 peaibHON
IIPAKTHKHU.

[IppuMeHeHnEe TPU3HAKOB JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPaJIbHBIX YUCEI.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE NpsiMasi ¥ oOpaTHasi IpONOPLHOHATBHOCTH.

AaredpanvyecKue BbIPAKECHUSA

[lepeMeHHBIE, YKMCIIOBOE 3HAYECHHE BBIPAKCHUSA C IEPEMEHHOU. JlOIyCTUMBIEC 3HAYECHUS
nepemMeHHbIX. llpencraBneHue 3aBUCUMOCTH MEXIYy BEJIMYMHAMU B BUAE (QOPMYIIBL.
Boeruucnenus no gopmynam. [IpeodpasoBanne OyKBEHHBIX BBIPAXKEHH, TOXKIAECTBEHHO PaBHbBIE
BBIp@XEHUS, IIPaBUJIa MPEoOpa30oBaHMsl CyMM U MPOU3BEACHUM, MpaBUiIa PACKPHITHS CKOOOK U
IpUBEJICHUS TTOJJOOHBIX ClIaraeMblX.

CBoliCcTBa CTENEHH C HATYypaJbHBIM [OKA3aTEIEM.

OpHowiensl 1 MHOrowIeHbl. CteneHp MHOrowieHa. CioKeHUe, BBIYMTAHUE, YMHOXKEHUE
MHOTO4JIEHOB. POPMYJIBI COKPAIEHHOTO YMHOXKEHUSA: KBaJIpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaapaToB. Pa3inokeHrne MHOTOUYJIEHOB HA MHOYKUTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHMsI, NIpaBuiia MpeoOpa3oBaHUsl YpaBHEHHsS, PABHOCHIBHOCTh
YPaBHEHU.

JluHentHOe ypaBHEHME C OJHOM NEPEMEHHOM, YHUCIO KOPHEHW JIMHEWHOIO YpaBHEHMUS,
pelieHre JIMHEWHBIX ypaBHeHHW. CocCTaBlieHWE YpaBHEHUM IO YCJIOBHUIO 3anaud. Pemenue
TEKCTOBBIX 3371a4 C [IOMOILBI0 YPAaBHEHUH.

JIuneliHoe ypaBHEHHE C JByMsl MEpPEMEHHbIMU U ero rpaduk. Cucrema IBYX JHMHEHHBIX
YpaBHEHHUH ¢ JAByMsI NEpeMEHHbIMH. PellleHne cucteM ypaBHEHUN CIOCOOOM TMOJACTaHOBKH.
[IpuMeps! peleHuss TEKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DyHKIUU

Koopaunara touku Ha mnpsmon. UucnoBele npoMmexyTku. PaccrosHue Mmexnay aAByms
TOYKaMU KOOPJAMHATHOU MPSIMOM.

ITpsimoyronbHas cucrema koopaumHaT, ocu Ox u Oy. AOcuucca M OpAMHATa TOYKH Ha
KOOpAMHATHON TmiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. Utenune rpapukoB
peanbHbix 3aBucuMocTei. [lonstue ¢ynknuu. ['paduk ¢Pyskuun. CpoiicTBa (QyHKUIMA.
Jluneitnas pynkuus, e€ rpaduk. I'padux Pynkuum y = [x|. I'paduueckoe perieHne JTMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEUHBIX YPABHCHUU.

8 KUIACC



Yucaa v BIYMCICHUSA

KBanpatubiii kopeHb u3 uucina. [lonstue 00 uppaumonampHOM uyucie. JlecaTudyHble
npUOIIKEHUST UPPAIMOHATBHBIX unced. CBoicTBa apuMETHUECKUX KBaJIPATHBIX KOPHEH M UX
OPUMEHEHUE K NPEOOpPa30BaHUIO YHUCIIOBBIX BBIPAKEHWWA M BBIYHMCICHUAM. JleWCTBUTENIbHbBIE
qyucia.

Crenens ¢ UenpIM NIoKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AnreOpandeckue BRIpaKCHUSIAJredpandecKue BhIpaKeHus!

KBazpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanueckass Jpobb. OCHOBHOE CBOMCTBO anreOpanyeckoil napobu. Croxenwue,
BbIUMTAHUE, YMHOXKEHHE, JelieHne anreOpanueckux apoOeil. PannoHanbHble BBIPKEHUS U UX
npeoOpa3zoBaHuUE.

YpaBHEHUS U HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, Qopmyia KOpHEH KBaJIpaTHOro ypaBHeHUsA. Teopema Buera.
Pemenve ypaBHeHMIi, CBOASIIMXCS K JIMHEWHBIM M KBajapaTHbIM. [Ipocreifimue apoOHO-
palMOHAIbHBIC YPABHEHUS.

['padrueckass uHTEpIHIpETAlMsl YPABHEHUW C JIBYMS MEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
YPAaBHEHUM C JIBYMsS IEpEMEHHBIMH. [IprMepsl pemieHuss CHCTEM HEIWHEHWHBIX YPAaBHEHHU C
JBYMSI IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a7a4 anredpanyeckKuM crocoooM.

YUucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO C OJHOM TIEPEMEHHOM.
PaBHOCHUIIBHOCTh HEpaBeHCTB. JIMHEIIHbIE HEpaBEHCTBA C OJHOM mepeMeHHOW. Cucremsl
JIMHEMHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

OyHKIMUPYHKIUHA

[Tonstue ¢pynkuuu. O6macTh onpeneneHuss 1 MHOXKECTBO 3HaueHH QyHKIuu. CrnocoOsbl
3a/laHus PyHKIUH.

I'padux Pyukmuu. Yrenne cBoiicTB ¢yHkiuu mno e€ rpaduxy. I[Ipumepst rpaduxos
(GYHKIM, OTpa)xarouX peajbHbIe MPOLECCHI.

OyHKINMY, ONMUCHIBAIOUIME MPSAMYI0 UM OOpAaTHYIO MPOMOPLUOHAIBHBIE 3aBUCHUMOCTH, HX
rpadukn. OynkuEn y = x2, y = x3, y = \x, y=|x|. T'paduueckoe peureHne ypaBHeHNI i CHCTEM
YPaBHEHHUM.

9 KNIACC

YucJia 1 BbIYUCIEHUS

PanmonanpHbie 4KCiia, UppalIMOHAIBHBIE YKCIIA, KOHEYHbIE U OCCKOHEUHBIC JIECATUYHBIC
apoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCWCTBUTEIbHbIE 4YHCIA KaK OECKOHEYHBIC
necATUYHbIe  npoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIAY  MHOXKECTBOM
JNEVCTBUTENBHBIX YUCET U KOOPJIUHATHOW MPSIMOM.

CpaBHeHUE JCHCTBUTENBHBIX 4YHCEN, apupMeTUUeCKue IEUCTBUA C JIEUCTBUTEIHLHBIMU
YHUCJIAMH.

Pa3Mepbl 00bEKTOB OKPYIKAIOIIET0 MUPA, TTUTEILHOCTD MPOIECCOB B OKPYIKAIOIIEM MHUPE.



[TpuOnm>x€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTb HNPHUOIMKEHUsA. OKpPYIJIEHUE YHUCEIL.
[IpukuaKa v OLEHKA PE3yIbTATOB BEIYUCIICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBaapatHoe ypaBHeHUE. Penienue ypaBHEHUH, CBOASAIIMXCA K KBaApaTHBIM. bukBaapatHoe
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHMM TPETbEH M YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha
MHOHUTEJIN.

Pemenue npoOHO-palioHaIbHBIX ypaBHEHUI. PelieHne TeKCTOBBIX 3aad anreOpandyeckum
METOJIOM.

VYpaBHeHHe ¢ IAByMsl MEepeMEHHbIMU U ero rpa¢uk. Pemenue cucreM ABYX JIMHEHWHBIX
YPAaBHEHUM C JBYMsl II€pEMEHHBIMHU. PelieHue CucTeM AByX YpaBHEHHM, OJHO W3 KOTOPBIX
JUHENHOEe, a Ipyroe — BTOpoH creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YPaBHEHUH ¢
JIBYMs [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 aNredpanyeckKuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PemeHue cucrem JIMHEWHBIX
HEpaBEHCTB ¢ OJHOM mnepemeHHoW. KBaaparuele HepaBeHcTBa. ['paduueckas mHTEprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBagparnunas ¢yskiusa, e€ rpadux u cpoiictBa. Ilapabona, KoOpAHMHATHI BEPIIUHBI
napaboJIbl, 0Cb CAMMETPHUH TTapadOoJIbI.

I'padukn Gynxumit: y = kx, y =kx + b, y =k/x, y=x3, y = Vx, y = x| , 1 HX cBOjicTBa.

Yucnossle nocnenoBaTeabHOCTH UM CTI0BbIE NOCIE0BATEIbHOCTH U IIPOIPECcCHH

[ToHsiTUE YKCIIOBOM MOCJIENOBATEIBHOCTH. 3aJlaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyioi u popMyoit n-ro dseHa.

Apudmernueckast U reomeTpuyeckas nporpeccud. opMyiibl #-ro ujaeHa apupMeTuyecKoi
Y TEOMETPUYECKOUN MPOTrPECCUil, CYMMBI IIEPBBIX /1 YICHOB.

N3o00pakenne dieHOB apu(METUUECKOW M TEeOMETPUYECKOW MPOrpeccuil TOYKaMHu Ha
KOOPANHATHOM MJIOCKOCTHU. JIMHENHBIN U SKCOHEHIMAIBHBIN POCT. CI0KHBIE TPOLEHTHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHUS IMpOrpaMMbl ydyeOHOro Kypca «Airedpa»
XapaKTEePU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJICHUEM HHTEpPECA K TMPOILIOMY M HACTOSIIEMY POCCHUMCKOM MAaTEMAaTUKH,
LICHHOCTHBIM OTHOLICHHUEM K JIOCTHXKEHUSIM POCCUUCKHX MATEMAaTHKOB H POCCHMCKOU
MaTeMaTUYECKOW MIKOJIbI, K UCIIOIb30BAHUIO 3TUX JTOCTHKEHUI B IPYTHX HAyKax W MPUKIAJTHBIX
chepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHUIO OOS3aHHOCTEH TIpakJaHWHA W peaju3alud ero Impas,
MPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHUM, TPOIIEAYp TpakIaHCKOro oO0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHUKEHUMN
HAaYKH, OCO3HAHUEM BAXKHOCTU MOPAIBHO-3TUYECKUX MTPUHIIUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpya0BOE BOCIMTAHHE:

YCTAHOBKOI HAa AaKTUBHOE YYacTHUE B PEIICHUU MNPAKTUYECKUX 3a7ad MaTeMaTHYE€CKOUN
HAIPaBJICHHOCTHU, OCO3HAHMUEM BaKHOCTH MAaTEMAaTHUYECKOTO0 0Opa30BaHUS Ha MPOTSHKEHUU BCEH
YKU3HH JIJIS1 YCTICTTHOM MpodeCcCUOHATBHOM NeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBHIOOPOM M TIOCTPOCHUEM WHAMBUIYAJIbHON TpaeKTopuu oOpa3oBaHUS U
YKW3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K HMOIIMOHAILHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHUM, pacCyJIEHUM, YMEHHUIO BUACTh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUCHTAIUCH B JIEATEIHLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSl UEJOBEKa, NPHUPOABI M 0OIIecTBa, NOHUMAaHUEM
MaTeMaTUYeCKOW HayKh Kak cdepbl YeJIOBEUYECKOM MESITEIBbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI PA3BUTHS IMBUIIN3AIMN, OBJIAJICHUEM SI3bIKOM MATEMATUKU U MATEMATHUYECKOU
KyJbTYpOl KaK CpEICTBOM TIO3HAHHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMU
VICCIIEIOBATEIIbCKOU IESITEIbHOCTH;

6) puznveckoe Bocnuranme, GOpMUPOBAHNE KYJIbTYPbI 310POBbSI U IMOIMOHAJIBLHOIO
OJ1aromoJry4us:

TOTOBHOCTBIO IPUMEHATh MATEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 3710POBbSI, BEJICHUS
3I0pOBOTO 00pa3a KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXXUM 3aHSATHI M OTIbIXA,
perynspHas pusnueckas akTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa peQIIeKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OLIMOKY U TaKOTO e MpaBa JPyroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:



OpUEHTallue Ha NMPUMEHEHUE MaTeMaTHUYeCKHX 3HAHUW IS pelleHHs 3aad B 00JacTH
COXPAaHHOCTH OKPYXAaIoIlel cpelibl, MIAHUPOBAHUS MOCTYNKOB W OIEHKHM HMX BO3MOXHBIX
NOCJIECTBUNA ISl OKPY’KAIOIIEH Cpebl, OCO3HAHUEM IJI00ATBHOTO XapaKTepa SKOJIOTMYECKUX
npo0sieM U MyTel UX peleHus;

8) apanTanusa kK M3MEHAIOIUMCS YCJIOBUAM CONMAIBLHON M MPUPOAHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEAECIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM YHCIIC YMEHHUE YUUTHCS Yy APYTUX
JtoJied, mpruoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU W3
OIBITA IPYTHX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHU, B TOM uuciie GOPMYIHPOBATH UICH,
MOHSTHUS, THUIOTE3bl 00 O0BEKTaX W SIBJICHUSX, B TOM YHCIE paHee HEM3BECTHBIX, OCO3HABATH
neuIuTh COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMbI€ PEIICHUS U JCHCTBUA,
GbopMyIIUpPOBATH U OLICHUBATH PUCKHU U TTOCJIEACTBUSA, POPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jlornyeckue JeicTrBus:

e BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKK MATEMAaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUM MEXIy MOHATHUSAMHU, (HOPMYIUPOBATH OINPEACICHUS] TOHSITHM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KjaccU(UKAMU, OCHOBaHUS JIsl 0000IIEeHUS U
CpaBHEHUS, KpUTEPHUH MPOBOJAUMOIO aHAIN3A;

e BOCIPUHUMATDH, (POPMYIUPOBATH W MPEOOPA3OBHIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHUlIaTeIbHBIC, SUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBISBIATH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEUUs B (pakTax,
JIAHHBIX, HAOJIOCHUSIX W YTBEPXKICHUSAX, Mpeyiaratb KPUTEPUMU ISl BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYU;

e JIeJIaTh BBIBOJIBI C HCIMOJIb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX M WHIYKTHUBHBIX
YMO3AKJIIOUYECHHUM, YMO3aKIIOUEHUH 110 aHAJIOTUU;

e pa30upaTh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUM (IpsIMbIE U OT IPOTUBHOTIO),
MPOBOJUTH CAMOCTOSITEJILHO HECJIOXKHBIE JOKa3aTelIbcTBa MAaTEMaTUYECKUX (PaKToB,
BBICTPAaWBaTh apTyYMEHTAIIUIO0, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHOCOO pemieHusl y4eOHOW 3ajgaun (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh HanboJiee MOAXOAAIIMA C YYETOM CaMOCTOSATEIBHO BBIIECIEHHBIX
KPUTEPUEB).

ba3oBble uccieg0BaTeIbCKUE ACHCTBUA:

e HCIOJB30BAaThb  BONPOCHI  KaK  MCCIEIOBAaTEIbCKAA  MHCTPYMEHT  IIO3HAHUSA,
bopMyaMpoBaTh BONPOCHI, GUKCUPYIOLIUE MPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSTENHHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH T'MIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3ULINI0, MHEHUE;



IIPOBOJUTh TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IUTAaHY HECJIOXKHBIM SKCIEPHUMEHT,
HEOOJIBIIIOE UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOATENIbHO  (opMyIHpoBaTh  OOOOIICHUS M  BBIBOJBI IO  PE3yJIbTaTaM
IIPOBEIEHHOTO HAOJIOJCHUS, MCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH MOJYYCHHBIX
pE3yIAbTAaTOB, BHIBOJIOB U 00O0IIICHUIA;

IIPOTHO3HPOBATh BO3MOYKHOE Pa3BHTHE IPOIECCa, a TAK)KE BBIIBUTATh MPEIITOIOKCHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITh HEIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMALIUHU, JAHHBIX, HEOOXOAUMBIX JIJIs
peneHns 3a1a4u;

BBIOMPATh, AHAJIM3UPOBATh, CUCTEMATU3HPOBATh U HMHTEPIPETHUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (YOPM IpEICTABICHMUS;

BbIOMpaTh (GOpMy NpeACTaBIeHUS MHYOpPMALMM U WUIIOCTPUPOBATH pEIIaeMble 3ajauu
CXeMaMmHu, luarpaMmmamMu, HTHOU rpapukoi U MX KOMOUHALIUSIMU;

OLICHMBATh HAAEKHOCTh MHPOPMALIUU 10 KPUTEPHUSAM, MPEMIOKEHHBIM YUUTEIEM HIIN
c(OPMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eCTBUS:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKJEHUS B COOTBETCTBUM C YCIOBHUSMU U ICIISAMHU
oOIIeHus, SCHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOUYKY 3pCHHS B YCTHBIX H
MMCBMEHHBIX TEKCTax, JaBaTh MOSCHEHHS IO XOAY pEUIeHUs 3a7a4d, KOMMEHTHPOBATH
MOJIYYCHHBIN PE3yNIbTAT;

B X0Ji¢ OOCYXXJIeHHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIA€MOM TEMBI, MPOOIEMBI,
perraemMoii 3a/1auu, BhICKA3bIBATh WJICU, HAIICJICHHBIE HA MOUCK PEIICHHS, COMTOCTABIISTH
CBOM CYXKICHUS C CYKICHUSIMH IPYTHUX YYACTHHKOB JHAIIOTA, OOHAPYKMBATh PAa3IHINC
U CXOJCTBO TO3WIMH, B KOPPEKTHOW ¢opme (GopMyIHpoBaTh pa3HOTIACHS, CBOH
BO3PAKECHUS;

MPEICTABIATh PE3YJbTAaThl PEIICHUs 3aJlay, HYKCIIEPUMEHTA, HUCCIEOBaHUSs, MPOEKTa,
CaMOCTOSATEIILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3aJay MPE3CHTAMH U
0COOEHHOCTEN ayAUTOpUH;

MMOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHANBUAYATHLHON pabOThI TIPH
pelIeHn: Y4eOHBIX MaTeMaTHIECKUX 3a71a4;

MPUHUMATh TIeJIb COBMECTHOM NIEATELHOCTH, TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pactipeiesIATh BUJIBI padOT, JOTOBapHBAThLCS, OOCYKIAaTh MPOIIECC U pe3yIbTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNMOBBIX (popMax paboThl (00CYXIeHNsI, 0OMEH MHEHUSMHU, MO3TOBBIC
MITYPMBI U IPYTHUE), BBITIOJHATH CBOIO YaCTh Pa0OTHl U KOOPIUHUPOBATH CBOU JIEHCTBHUSI
C APYTMMH WICHAMU KOMAaHJbI, OIICHMBATh Kaue€CTBO CBOETO BKJaJa B OOMIUN MPOIYKT
10 KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aWMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, QJITOPUTM pEIIeHUs 3adadyul (I €ro 4YacTh),
BBIOMpPATh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX



BO3MOYKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH € y4ETOM
HOBOU HH(OpMaIUH.
CaMOKOHTPOJIb, IMOIIHOHATbHBIA HHTEJLJIEKT:

e BIAJETHh CIIOCOOAMHU CaMOIMPOBEPKH, CAMOKOHTPOJIS IpoIlecca M pe3ysibTaTa pelieHHs
MaTeMaTH4eCKOH 3a/1auu;

e TPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 337aud, BHOCHUTH
KOPPEKTUBHI B ACSITEILHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, HAMIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OLIGHMBATh COOTBETCTBUE Pe3yJIbTaTa JEATEILHOCTU MOCTABICHHOMN €N U YCIOBUSM,
OOBSICHATH MPUYUHBI JJOCTHXKEHUS WM HEJOCTH)KEHUS LN, HAXOJUTh OLINOKY, 1aBaTh
OLIEHKY TIPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydyenus B 7 KJjacce OOydarOUIUMHCA TOJYYUT CICAYIOIMIME MPEIMETHBIC
pe3yibTaThl:

Yuciia 1 BIYHCICHUSA

BeInonHATh, couyeTass yCTHbIE M NHCbMEHHBIE MNPUEMBI, apU(PMETUUYECKUE JIEUCTBHUS C
palMOHAIbHBIMUA YUCIIAMH.

HaxomuTh 3Hau€HUs YUCIOBBIX BBIPAXKEHWH, NPUMEHATh pPa3HOOOpa3Hble CHOCOOBI U
Opu€Mbl  BBIUMCICHHUS] 3HAYEHMH JPOOHBIX BBIPAXKEHUH, coiepX amux OObIKHOBEHHbIE U
JECATUYHBIC TPOOH.

[lepexoauTh OT ogHOW (QopMBI 3amucu yucen K Apyrou (mpeoOpa3oBbIBaTh AECATUUHYIO
Ipo0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTU B OECKOHEUYHYIO
JTECATHIHYIO IpOOB).

CpaBHHBaTh U YIOPSI0YMBATh PALIMOHAJIBHBIE YNCIA.

OKpyIJIsITh YnCa.

BBINONHATS NPUKUAKY M OLIEHKY pe3yJbTaTa BBIYMCICHHUM, OLEHKY 3HAUYEHHUH YMCIIOBBIX
BbIpKEHU. BBIMOMHAT NEUCTBUS CO CTENIEHSIMH C HATYPAJIbHBIMU MTOKA3aTeNIIMH.

[TpuMeHsATh MPU3HAKH IETMMOCTH, PA3JIOKEHUE HA MHOYKUTEIN HATYPAJIbHBIX YHACE].

PemaTp NpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOIICHHEM BEJIMYMH,
MPONOPIMOHATILHOCTBIO BEJIMYHH, POLEHTAMU, HHTEPIIPETUPOBATH PE3YNIBTATHl PEUICHUS 3a7a4
C Y4€TOM OrpaHUYEHU, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBbIX OObEKTOB.

AJiredpanveckue BbIpaKeHUs

Hcnonp30BaTh anredpanvyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B Mpolecce
OCBOCHHS y4eOHOTO MaTepuara.

Haxonuthb 3HaueHHst OyKBEHHBIX BBIPAKEHUI MTPU 3aJaHHBIX 3HAYEHUAX IEPEMEHHBIX.

BeimonHaTe npeoOpa3oBaHMs LEJIOr0 BBIPAXKEHUS B MHOTOYJIEH MPUBEACHUEM NOJOOHBIX
CJIaraeMbIX, PACKPBHITUEM CKOOOK.

BBINONMHATE YMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYI€Ha Ha MHOTOYJIEH,
OPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.



OcCy1ecTBIATh PaA3JIOKEHNE MHOTOUYJIECHOB HAa MHOXHUTEIM C ITOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIEro MHOKHUTEJNSI, TPYNIUPOBKH ClIaraéMbIX, MPUMEHEHUS (HOPMYN COKpAIIEHHOTO
YMHOXKEHHUS.

[IpumensaTe mnpeoOpa3oBaHUs MHOTOWICHOB MJisi pEHICHUs pa3Nu4HbIX 3a/ad U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcrnonb30BaTh CBOICTBA CTENEHEW ¢ HATypalbHBIMH IOKA3aTEISIMHU ISl MPEe0Opa30BaHUS
BBIPAKECHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemiate nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS MpaBuia MEpexoja OT
MCXOJHOTO YpaBHEHHUsS K PaBHOCWIBHOMY eMmy. I[IpoBepsiTh, SBIETCS 1M YHUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckue METO1bl PU PEIICHUH JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[TonGupate npuMepsl nap 4Yucell, ABJISIOIUXCS PEIICHUEM JTUHEMHOTO YpaBHEHUS C IByMsI
IIEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEWHOrO YypaBHEHUS C JBYyMs
NEPEMEHHBIMMU, MOJIB3YSCh TPa(UKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTeMBbl NBYX JIMHEHMHBIX YPaBHEHUM C JIBYMsS NHEPEMEHHBIMH, B TOM YHCIIE
rpaduyuecku.

CocTaBnsATe M pemaTrh JIMHEWHOE YPAaBHEHHE WM CHCTEMY JIMHEHHBIX YpPAaBHEHHMH I10
YCJIOBHUIO 3aJlauyd, HHTEPIPETHUPOBATH B COOTBETCTBHUHM C KOHTEKCTOM 3aJa4d ITOJTYyYECHHBIN
pe3yJbTar.

DOyHKIMHA

N3o00pakaTb Ha KOOPAWHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpPBAJIbI, 3allMChIBaTh YHUCJIOBBIE IPOMEXKYTKHM Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IIO 33JaHHBIM KOOpPJIWHATAaM, CTPOMUTH
rpaduku muHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C NOMOIIbIO (YHKUMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYMHAMU:
CKOpPOCTb, BpEMs, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOMMOCTB, IPOU3BOJIUTEIIBHOCTh, BPEMS,
00BbEM paboTHI.

Haxonute 3HaueHne PyHKIIMKU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEACTaBICHHS W aHaluW3a WH(OpMAaIuu, WU3BJICKATh U
UHTEPIPETUPOBATH HH(DOPMALINIO U3 TPAPHUKOB peaabHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koniy oOyuenuss B 8 kuacce oOyyaromuiicsi MOJIYYUT CIEAYIOLUIUME MPEIMETHbIE
pe3yJIbTaThI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HAadalbHBIE IPEICTABIECHUS O MHOXKECTBE JEHCTBUTEIBHBIX YMCEN IS
CPaBHEHHMSI, OKPYIJICHUS U BBIYUCICHUN, M300pakaThb ICHCTBUTENBHBIE YHCIIAa TOYKAMH Ha
KOOPJAWHATHOW MPSIMOM.

[IpumeHsaTh mOHSTHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTHh KBaJApaTHbIE
KOPHHU, UCHOJIB3YS IPU HEOOXOIMMOCTH KaJIbKYJISITOP, BBIIOJHATH IPEOOPa30BaHUs BHIPAXKEHUH,
COZAEPKAINX KBAIPATHBIE KOPHU, UCIIOJIB3YSl CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3anmucu OOJIBIIMX W MAaJIbIX YHCEN C MOMOIIBIO JIECATUYHBIX IpoOei u
crerneneit uncna 10.

AsredpanvecKue BbIPaKEeHUs

[IpuMeHsATh TOHSTHE CTENEeHU C IEJIbIM I0Ka3aTeJIeM, BBIIOIHITh MPEeoOpa3OBAHMUS
BBIPAKEHUM, COAEPKAIINX CTETIEHU C IEIbIM MOKA3aTEeIEM.

BoINOMHATE TOXIIECTBEHHBIE MPeoOpa3oBaHUS pAIlMOHATBHBIX BBIPAKEHUH Ha OCHOBE
paBWJI IEWCTBUI HAaJl MHOTOWICHAMH U aNreOpandecKuMu JpOo0sSMU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOXKUTEIU.

[TpumensTh npeobpa3oBaHus BhIPAKEHUHN ISl PEIICHUs Pa3IMYHbIX 3a/1ay U3 MaTeMaTUKH,
CMEKHBIX IIPEAMETOB, U3 PEAJbHOU MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

PemaTp nvMHEelHbIE, KBAaJPATHBIE YPaBHEHUS U pallMOHAIbHBIE YPABHEHHMSI, CBOISIIMECS K
HUM, CUCTEMBI IByX YPABHEHUII C IBYMS IEPEMEHHBIMHU.

[TpoBOIUTE MPOCTEMNIINE UCCIETOBAHUS YPABHEHNUI U CHUCTEM YPaBHEHMI, B TOM YHCIIE C
npUMEHEHUEM TpadUyuecKuX NpeacTaBlieHuld (yCTaHaBIIMBaThb, MMEET JIM YypPaBHEHHUE WIIU
CUCTEMa YpaBHEHUI peLlIeHUs], ECIIH UMEET, TO CKOJIBKO, U ITpoUee).

[lepexoguTh OT CHOBECHOW (OPMYIMPOBKM 3alauyud K €€ anreOpanyeckod MOJIENIH C
MOMONIBIO COCTABJICHUS YpPAaBHEHUS WA CHCTEMBbl YpPaBHEHWH, HWHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M ITOJYyYEHHBIN pe3yibTart.

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLEHKH, pPEIlaTh JTUHEHHbIE
HEpPaBEHCTBA C OJHOM MEPEMEHHOM M HMX CHUCTEMBI, JaBaTh TIpadUUECKyl0 HWIUTFOCTPALIMIO
MHOKECTBA PEIICHN HEPAaBEHCTBA, CHCTEMBI HEPABEHCTB.

DOyHKIMHA

[TornmaTe 1 UCTIONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS U SI3bIK (TEPMUHBI, CAMBOJIMYECKHE
0003HauEHHUA), ONPEACIATh 3HAUYECHNE (PYHKIMU O 3HAYEHUIO apryMEHTa, ONPeIesTh CBOMCTBA
dbyHkIuu 1o e€ rpaduxy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUN BUJIA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, OIUCHIBaTh CBOICTBA YHCIOBOH (YHKIHH IO €&
rpaduky.

K koniy oOydenuss B 9 kiacce oOyyaromMiicsl TMOJIYYUT CIEAYIOUIUME MPEIMETHbBIE
pe3yabTaThl:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAJOUYNBATH PALIMOHAIIBHBIEC U UPPAlMOHATBHBIE YHCIIA.

BoinonuaTe apudmerndeckue ASUCTBUS C pallMOHATIBHBIMM YUCIAMH, COYETash YCTHbIE U
NMCbMEHHbIE TPUEMBI, BBITIOJIHATH BBIYUCICHUS C UPPAIMOHAIBHBIMU YUCIIAMH.

HaxonuTth 3HayeHUs! CTETEHE C LEIbIMH MOKa3aTeIIMU U KOPHEW, BBIYUCIATh 3HAUCHHUS
YUCJIOBBIX BBIPAKECHUM.

OKpyrJisiTh J€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKUIKY pe3ysibTaTa BbIUYMCICHUM,
OLIEHKY YMCJIOBBIX BBIPAYKECHHUI.

YpaBHeHUs U HEPABEHCTBA

Peumiate nuHelHBIE W KBaJApaTHbIE YpPABHEHUS, YPABHEHHUS, CBOJAIIMECS K HUM,
npocTeiiime ApoOHO-pallMOHATIbHBIE YPABHEHUS.



Pemate cucTtemsbl ABYX JIMHEWHBIX YPAaBHEHUN C ABYMsI NEPEMEHHBIMU U CUCTEMbI JBYX
YPaBHEHHUI, B KOTOPBIX OJTHO YPABHEHUE HE ABJSACTCS JTUHECUHBIM.

Pemate TekcTOBBIE 3amaunM anreOpaMvecKuM CIOCOOOM C TIOMOIIBIO  COCTaBJICHUS
YPaBHEHUSI WJIU CUCTEMBI JBYX YPABHEHUU C JIByMs IEPEMEHHBIMU.

[IpoBOIUTH MPOCTEHIINE UCCIEIOBAHUS YPaBHEHUM U CUCTEM ypaBHEHHUW, B TOM YHUCIIE C
npuMeHEeHuEeM TpadUuyuecKnx TpeacTaBieHuld (yCTaHABIMBAaTh, WMEET JIM YypaBHCHUE WU
cUcTeMa YpaBHEHUM pEelIeHUs, €ClId UMEET, TO CKOJIBKO, U MpoYee).

Pemate JsMHEHHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIICHUE
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMCHIBATH PEIIEHUE C TIOMOIIBIO0 CHMBOJIOB.

PemaTe cucTemMbl TMHEUHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE KBAJIPATHOE
HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HAa YHMCJIOBOM MPSIMOM, 3aMUCHIBATh
pelIeHUE ¢ MOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIICHUM PA3JIMYHbBIX 33/1a4.

DOyHKIMHA

Pacno3naBaTh (GyHKIIMM U3y4€HHBIX BUAOB. [loKa3bIBaTh CXeMaTUYECKHU PACIIONOKEHUE HA

KOOPAMHATHOM TI0CKOCTU rpadukoB pyHkuuid Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, v =x3, y=1x y = |x|, B 3aBUCHMOCTH OT 3Ha4eHHiI K0I)DHUIHUEHTOB, OIICHBATH CBOACTBA
(yHKUIHH.

Crpouth W m300paxkaTh CXEeMaTUYECKU TpaduKu KBagpaTHUUHBIX (YHKIIHMM, OMHCHIBATH
CBOMCTBA KBaJAPATUYHBIX (DYHKIIH 11O UX rpadukam.

Pacnio3naBath kBagpaTuyHyt0 GYHKIHIO TI0 GopMyIie, MPUBOAUTH TPUMEPHI KBAAPATUUHBIX
(GyHKUMNA U3 peambHOM KU3HU, PU3UKHU, TEOMETPHH.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCcCHu

Pacnio3naBaTh apuMeTHUECKYI0 M T€OMETPUYECKYIO MPOTrPecCUU MPH Pa3HbIX crocodax
3aJlaHusl.

BBINOMHATH BBIUUCICHHUS C HCMOJIb30BaHUEM (POpMYJT n-ro ujeHa apupMeTHYECKOU U
Ir€OMETPUUECKOU MPOrPECCHU, CyMMBI IIEPBBIX N YJICHOB.

N300paxkath 4eHbI OCIEI0BATETLHOCTH TOYKaMH Ha KOOPAUHATHOM TIOCKOCTH.

Pemars 3a7auu, cBS3aHHBIE C YMCIOBBIMH IOCIIEA0BATEIBHOCTMH, B TOM YHCIIE 3a/1a4H U3
peasibHOM KU3HHU (C UCTIOIB30BAHUEM KAJBKYJIATOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4vecTBo 4yacoB JJIeKTPOHHbIE
(undposbie)
Ne i/ HaunmenoBanue pa3aesioB M TeM IPOrpaMMBbl Kontpoabubie IIpakTnyeckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
. 2 1
1 Yucna u BeIYHUCIICHUS. PalinoHaabHbBIEe YHUCIIa 5 hitps://m.cdsoo.rw/7f415590
bu6mmoreka [IOK
2 1
2 AJITCOPAHHCCKHE BHIPAXKCHIA ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
1
3 ¥ paBHeHHS H HEpaBeHCTBa 20 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpapuku. OyHkunu 24 1 hitps://m.cdsoo.rw/ 7415590
bubmuorexa [JOK
> Hostopetthe i obobuerme 6 ! https://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0
8 KUIACC
KoanuecTBo yacos JJIeKTPOHHbIE
(uudpossbie)
Ne n/mn HanmenoBanue pasjaejioB ¥ TeM IPOrpaMMbl Kontpoabubie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 Uucna n Beruncnenus. KBagpatasle KopHU 15 hits://m.cdsoo.ru/7f417af8
2 Uucna u Beruncnenus. CTENeHsp ¢ UeIbIM oKa3aTeaeM 7 Bubmmorexa LIOK
1 ' t https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BeipakeHus. KBagpaTHbIN TpéxdiieH 5 1 bubnuotexa [JOK



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

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

4 Anrebpandeckue BeIpakeHus1. Anrebpandeckas 1poob 15 ngi;ifg;g rou/1§f417af8
5 VpaBHeHus 1 HepaBeHcTBa. KBaspaTHbie ypaBHEHUS 15 ngg;if;;g rou/1§f417af8
6 VpasHenus u HepaBeHCTBa. CUCTEMBI YpaBHEHHI 13 ngﬁgjﬁ,g rou/1§f417af8
7 VYpasHenus u HepaBeHCTBa. HepaBencrsa 12 ngsﬂ /I//II?::;(:LE Iqu/I§f417af8
8 ®ynkumu. OCHOBHBIE TIOHATHS 5 E:fsﬂ /I;I;f(l;;g rOu/I§f417af‘8
9 T — 9 it medor 8172
10 Hosropere 1 oSoSiee 6 it medor17a
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
OBbI€
Nen/n = HaumeHoBaHHe Pa31e/i0B H TeM IPOrPAMMBI Konrposnbupie  [pakriueckie (mudporrre)
Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna v BeruuciaeHus. J(eMCTBUTENIbHBIE YU CIIA 9 bubmmorexa [TOK
' https://m.edsoo.ru/7f419d08
bu6nmoreka [IOK
2 . i 7 14 1
YpaBHEHMs U HEPABEHCTBA. Y PABHEHUS C OJJHOM IIEPEMEHHOU hitps://m.cdsoo.rw/7f419d08
bubnunoreka LIOK
. i 14 1
3 VYpaBHenus u HepaBeHCcTBa. CHUCTEMBI YpaBHEHUN hitps://m.cdsoo.ru/7f419d08
bubnunoreka LIOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bubnunoreka LIOK
5 O 16 1
YHIHHH https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
6 4 15 1
HCJIOBBIE MOCIIEI0BATEIbHOCTH hitps://m.cdsoo.rw/7E419d08
bu6nmorexa LIOK
IT i 18 1
7 OBTOpEHHE, 000011IeHue, CUCTeMaTH3aIUs 3HAHU I hitps://m.cdsoo.rw/7E419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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 KIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHBIE
uudposbie
Nen/m Tema ypoka Konrpoabnsie IIpakruyeckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypenI
1 [ToHsiTHE palOHAIBLHOTO YHUCIIA 1
2 Apudmernueckue IeHCTBHS ¢ pallMOHATBHBIMHA YHCIAMU 1
3 Apudmerndeckne IEHCTBHS ¢ pallMOHATBHBIMHA YHCIaMU 1
4 Apudmerndeckue 1HCTBUS C PAaIIMOHATLHBIMU YHCIIAMH 1
5 Apudmernueckre IEHCTBHS ¢ pallMOHATBHBIMHA YHCIaMU 1
6 Apudmerndeckue 1HCTBUS C PAaIIMOHATLHBIMU YHCIIAMH 1
7 CpaBHeHue, ynopsii04MBaHUE PAlMOHATIBHBIX YHCE 1
8 CpaBHeHue, yNOPsI0YMBAHUE PAlMOHAIBHBIX YHCEIT 1
9 CpaBHeHue, ynopsii04MBaHUE PAlMOHATIBHBIX YHCE 1
10 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1 bubmmorexa LIOK
https://m.edsoo.ru/714211de
11 CreneHs ¢ HATYpaJIbHBIM MOKa3aTeIeM 1 bubmorexa HOK
https://m.edsoo.ru/7f421382
12 CreneHb ¢ HATypaJIbHBIM IMOKa3aTeIeM 1 bubmorera [JOK
https://m.edsoo.ru/7f42154¢
1 but6mmoreka [JOK
13 Crenens ¢ HaTypaJIbHBIM ITOKAa3aTEIEM hitps://m.cdsoo.rw/7f4218be
14 CreneHs ¢ HaTypaJIbHBIM ITOKA3aTeIEM 1
15 Pemrenne oCHOBHBIX 337124 Ha APOOH, MIPOLEHTHI U3 peaTbHON |
MPaKTUKHU
16 Perrenne 0CHOBHBIX 337124 Ha APOOH, MIPOLIEHTHI U3 peaTbHOM )
MPaKTUKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha JpOOH, MPOLIEHTHI U3 pealibHOMN |
MPaKTUKHU



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Perrenne OCHOBHBIX 33/1a4 Ha APOOH, MIPOLIEHTHI U3 PeaTbHON

18 1
MPAKTUKU
19 [Ipu3Haku nenumMocTH, pa3aokKeHUs] Ha MHOXKUTEIN HaTypalbHBIX |
qrces
20 [Tpu3Haky AETMMOCTH, PA3JI0KEHUSI HA MHOKUTENN HATypaJIbHbBIX 1
yucell
21 Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas TPONOPIMOHATILHOCTH 1
22 Peanbhbie 3aBucumoctu. [IpsiMast u oOpaTHast MpONOPIUOHATBHOCTH 1
23 Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas IPONOPIMOHATILHOCTH 1
24 Peanbubie 3aBucumocT. [Ipsimas u oOpaTHas IPONOPIUOHATEHOCTH 1
25 KoHTtpoinbHas padora o teme "Parmonanbhpie yucna” 1
bubnuoreka [IOK
26 DyKBEHHEIC BEIPDKCHHA ! https://m.edsoo.ru/7f41feec
27 Dopmyisl 1
28 Dopmybl 1
29 [Iepemennsble. [JonmycTrMble 3HaYEHUS IEPEMEHHBIX 1
30 [TpeoOpa3oBanue OYKBEHHBIX BBIpaKEHUI, pACKPBITHE CKOOOK U 1 bubmuorexa [IOK
npuBeIeHNEe OJOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41fafa
31 [IpeobpazoBanue OYKBEHHBIX BBIpQXKEHHH, PACKPBITHE CKOOOK 1 1 bubnuoteka [IOK
npuBeIeHNEe TOJOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41£d70
1 [Ipeo6pa3oBanne OYKBEHHBIX BBIPRXKEHUMN, PACKPBITHE CKOOOK U |
MIPUBEJICHUE TTOI00HBIX CIaraeMbIX
1 [TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUMN, pACKPBITHE CKOOOK U 1
npuBeIeHNE TOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM [MOKA3aTEIEM 1 bubmorexa OK
https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaJIbHBIM [MOKA3aTEIEM 1 buomorexa [IOK
https://m.edsoo.ru/7f42154¢
36 CBoOIICTBA CTETICHU C HATYPAIbHBIM ITOKa3aTEIeM 1 bubmorexa HOK
https://m.edsoo.ru/7f4218be
37 MHoroujieHbl 1 bubmuoreka [{OK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f42276¢

bubnmoreka [JOK
38 Mrororerrer https://m.edsofru/7f422930
39 CiokeHue, BBIYMTaHNUE, YMHOKEHUE MHOTOYICHOB bubmmorexa LHOK
https://m.edsoo.ru/7f422af2
40 CnoxeHue, BRIYMTAaHUE, YMHOKEHUE MHOTOUYJICHOB bubmorera [JOK
https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIUMTAaHUE, YMHOKEHUE MHOTOUYJICHOB bubmotera [JOK
https://m.edsoo.ru/7f422fca
42 CnoxeHue, BRIUMTAaHUE, YMHOKEHUE MHOTOUYJICHOB bubmorexa [IOK
https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42432a
44 DopMyIibl COKPAIIEHHOTO YMHOXKEHUS bubmorexa [IOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLEHHOTO YMHOKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bromorexa [TOK
https://m.edsoo.ru/7{4241d2
47 DopMyIbl COKPAIEHHOTO YMHOXEHUS bubmmorexa LIOK
https://m.edsoo.ru/74251d0
48 Pa3znoxxeHne MHOTOUJIEHOB HA MHOKUTEIN bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHne MHOTOUJIEHOB HA MHOKUTEITH bubmorera [JOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxxeHne MHOrOUJIEHOB HA MHOKUTENHU bubmorexa OK
https://m.edsoo.ru/7f4239de
51 PaznoxeHnrne MHOTOUYJIEHOB Ha MHOKHTEIHN
52 KonTtponbHas pabora o Teme "Anredpanyeckue BoIpaxeHus"
53 YpaBHeHue, npaBuiia Ipeoodpa3zoBaHus YpaBHEHUS, PABHOCHIBHOCTD
YpaBHEHUNU
54 JIuHeliHOE ypaBHEHHE ¢ OHOW ITEPEMEHHOM, pEeIIEHNE JTMHENHBIX



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
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

ypaBHEHUU

JInHeitHoe ypaBHEHUE C OJTHOM MTEPEMEHHOM, PEeIICHUE TUHEUHBIX

but6mmoreka [IOK

> YPaBHEHHU https://m.edso00.ru/7f420482
56 HHHeﬁHOCpraBHeHHe C OJTHOM NEPEMEHHOM, peIlICHUE JIMHEHHBIX
YPaBHEHUU

57 Pemienue 3a1ad ¢ moMouIb0 ypaBHEHUM buGnnorexa [IOK
https://m.edsoo.ru/7f42064¢

58 Pemienue 3aad ¢ moMouIp0 ypaBHEHUM buGnuorexa [IOK
https://m.edsoo.ru/7f420806

59 Pemenue 3ana4 ¢ nomMoIbpI0 ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4209a0

60 Pemienue 3aga4d ¢ mOMOIIbIO YPaBHEHHI bubmmorexa [TOK
https://m.edsoo.ru/7f420e6e

61 JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 IrpaduK bubmmorexa LIOK
https://m.edsoo.ru/7{427¢32

62 JluneliHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk bubmorexa LIOK
https://m.edsoo.ru/7f427e8a

63 Cucrema 1ByX JJUHEHHBIX YpaBHEHHH ¢ JByMsI IEPEMEHHBIMU bubamorexa [TOK
https://m.edsoo.ru/7f42836¢

64 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ JByMsI IEPEMEHHBIMU

65 Cucrema 1ByX JTUHEHHBIX YPABHEHHUH C JBYMsI IEPEMEHHBIMU

66 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ JByMsI IEPEMEHHBIMU

67 Pemenue cucrem ypaBHEeHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de

68 Pemenne cucrem ypaBHEHUN Bubmmorexa [IOK
https://m.edsoo.ru/7f42865a

69 Pemenue cucrem ypaBHEHUI bubnmorera LOK
https://m.edsoo.ru/7f4287d6

70 Pemenne cucrem ypaBHEHUH

71 Pewenue cucreM ypaBHEHUN

72 KonTtponbHas padora no teme "JIunelinsle ypaBHeHus" bubnmorera LOK

https://m.edsoo.ru/7f421044



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
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https://m.edsoo.ru/7f427c32
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bubnunoreka LIOK

73 Koopaunara ToukH Ha npaMoit https://m.edsoo.ru/7f41de76
but6mmoreka [JOK
74 HHcnoBEIe MPOMEKYTKH https://m.edsoo.ru/7€41dff2
75 UucnoBbie TPOMEKYTKH
76 PaccrosHre Mexy 1ByMsl TOYKaMH KOOPAUHATHOW NPSMOU
77 PaccTostnue Mexay JByMsl TOUKaMU KOOPJIMHATHOM MPsIMOM
78 [IpsamoyrosibHas cucTeMa KOOPAUMHAT HA MJIOCKOCTH bubmorexa [IOK
PAMOYT pA https://m.edsoo.ru/7f41el6e
79 [IpssMoyrosibHast CUCTEMA KOOPJIMHAT Ha TIJIOCKOCTH bubmorexa [IOK
P T PA https://m.edsoo.ru/7f41e42a
bubnuoreka [{OK
80 IT
puMepsbl rpaduKoB, 3aJaHHBIX (HOpMyJIaMu hitps:/m.cdsoo.ru/7f4168a8
bubnuoreka [{OK
1 I1
8 pUMepHI TpaQHKOB, 3aJaHHBIX POPMYIaMHU hitps//m.cdsoo.ru/7f4 1ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX HOPMyTIaMu
83 Urenue rpadMKOB peabHBIX 3aBUCUMOCTEH bubmorexa [IOK
p p https://m.edsoo.ru/7141ea24
84 Urenue rpadMKOB peabHBIX 3aBUCUMOCTEH
but6mmoreka [JOK
85 I1
OHATHE yHKILHH https://m.edsoo.ru/7f41ef06
86 I'padux pynkumu
. . bubnuoreka [TOK
87 CBoiicta pyHKimit https://m.edsoo.ru/7f41{078
bubnunorexa LIOK
88 Cgoii 7
BOHiCTBA pyHKIMi https://m.edsoo.ru/7f41f1fe
but6mmoreka [IOK
89 Jlunei
MHCHHAT QYHKIHA https://m.edsoo.ru/7f427282
but6mmoreka [IOK
Tuseii
20 MHCHHAT QyHKIHA https://m.edsoo.ru/7f427412
b K
91 [Toctpoenue rpaduka TuHeHON QyHKIMH nommotexa LO

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



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
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92 [Toctpoenue rpaduka TuHEHHON QyHKIMH 1
93 I'padux byakmmm y =[x| 1
94 I'padux pynkuum y =[x| 1
95 KonTponsHas padora o teme "Koopaunate! u rpaduku. Oyakuun" / | bu6nuorexa [JOK
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/7f41f50a
96 Hrorosast koHTpobHas paboTa / Beepoccuiickas nmpoBepouHas padbora 1 ngg;ff:;:)grou/sngwc
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
000011IeHrEe 3HAHUI
98 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7 Kiiacca, 1 bubmmoreka [JOK
000011IeHrE 3HAHUI https://m.edsoo.ru/7f429{32
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, | bubnuorexa [IOK
00001IeHNE 3HAHWI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
000011IeHrE 3HAHUI
101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B Kypca 7 Kiacca, 1 Bbu6mmoteka [JOK
000011IeHrE 3HAHUI https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B Kypca 7 Kiacca, | bubmuorexa [IOK
00001IeHre 3HaHUH https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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8 KUIACC

Koan4yectBo 4yacos DJIEKTPOHHBIE
New/m - Tewma ypoka Konrtpoabnsie IIpakTnyeckue tuppossie
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 KBagparsslii KOpeHb U3 yucia 1 bubamorexa LIOK
https://m.edsoo.ru/7f42d452
bubnmnoreka HOK
2 [TonsTre 06 UppaoOHAIEHOM YHCIIE 1 hitps-//m.c dso:)l.ru Tf42eaza
3 JecsiTuunble NPUOIMKEHNUSI UPPALMOHAIBHBIX YU CET 1
4 Jecatuunple NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI 1
5 JlericTBUTENBHBIC YHCTIA 1
6 CpaBHEHME ACHCTBUTEIBHBIX YUCEI 1
7 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
8 Apudmerndeckuii KBaJpaTHBIN KOPECHb 1
9 YpaBHeHue Buaa x> = a 1
10 CaoiicTBa apu(pMeTHYECKUX KBAAPAaTHBIX KOpHEH 1 bubmmorexa LIOK
https://m.edsoo.ru/7142d862
11 CaoiicTBa apu(pMeTHYECKUX KBAAPaTHBIX KOpHEH 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d862
12 [Ipeo6pa3oBaHne YHCIOBBIX BBIPAXKEHUN, COJIEPIKAIINX | bubmuoteka [IOK
KBaJpaTHbIE KOPHHU https://m.edsoo.ru/7f42dd26
13 [TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX 1 bubmuoreka [IOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3zoBaHre YHCIOBBIX BBIPAXKEHUN, COEPKAIINX 1 bu6muoreka [JOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3zoBaHre YHCTOBBIX BRIPAXKEHUN, COEPKAIINX | bubmuoteka [IOK
KBAJIPATHBIE KOPHU https://m.edsoo.ru/7{42¢262
16 CTeneHb ¢ MeNbIM MoKa3aTeaeM 1 bubmorexa HOK

https://m.edsoo.ru/7f4354a4



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

CranpapTHas 3anuch yncia. PazMepbl 00beKTOB OKPYKAIOIIETO

17 Mupa (OT AIEMEHTAPHBIX YACTHUIL 0 KOCMHUYECKUX OOBEKTOB), bubmorexa [IOK
https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B OKPYXKAIOIIEM MUPE
18 CBolicTBa CTEIEHH C IIEJIBIM ITOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f435648
19 CBOIiCTBa CTENEHHU C LIEJIBIM II0Ka3aTeIeEM buGnuorexa [IOK
https://m.edsoo.ru/7f435648
20 CBOIiCTBa CTENEHHU C LIEJIBIM II0Ka3aTeIeM buGnuorexa [IOK
https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHH C IIENBIM ITIOKa3aTeIeM Bubmaorexa ITOK
https://m.edsoo.ru/7f43599a
22 CBolicTBa CTEIICHH C IIEJIBIM MOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpéxuiieH
24 KBanparsslii TpéxuineH
25 Pa3znoxenne KBagpaTHOro TpEXUIEHA HA MHOKUTEIN bubmorexa LIOK
https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro TpEXUJIeHAa HA MHOXKHUTEIH brbmmorexa [TOK
https://m.edsoo.ru/7f42fd38
7 KontponbHas padota no remam "KBaapatueie kopau. CTeneHu. bubnuoreka [IOK
KBanpaThsiii Tpexunen" https://m.edsoo.ru/7f42ec80
bubmuoreka [IOK
28 Anrebparieckas Apodh https://m.edsoEru/7f430382
79 JomnycTtuMblie 3Ha4YEHUS TEPEMEHHBIX, BXOSIINX B
anredpanvyecKue BhIpaKeHUs
30 JonycTtuMble 3HaU€HUS IEPEMEHHBIX, BXOSIIUX B
anredpanvdeckue BhIPaKEHUS
N . but6mmorexa [IOK
31 OcHOBHOE CBOMCTBO aliredpandeckon Jpoou hitps-//m.c dsofru 7430866
N bubnuorexa [JOK
32 Coxpamerne podeit https://m.edSO(Ifru/7f43Oa8a
33 Coxkparienue apobeit bubnmnorexa [JOK



https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
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
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https://m.edsoo.ru/7f430144

14 CoxballieHite 1ho6e bubmuorexa [IOK
Kparictie Apober https://m.edsoo.ru/7£430f44

35 CroxeHue, BRIYMTaHUE, YMHOKEHUE U JICTICHUE aJIreOpandecKux bubmmoreka [JOK
npobeit https://m.edsoo.ru/7f43128¢

36 CrnosxeHue, BBIMUTAaHUE, YMHOKCHUE U JICTICHHUE aNTeOpandecKux bubmmoreka [JOK
Ipobeit https://m.edsoo.ru/7f4315¢0

CroxeHue, BRIYMTaHUE, YMHOKCHUE U JICTICHUE aJIreOpandecKux bubmuorexa [IOK

37 .

npobeit https://m.edsoo.ru/7f4318c2

13 CrnosxeHue, BBIMUTaHUE, YMHOXKEHUE U JICTICHHE anre0pandecKux bubmmoreka [JOK
npobei https://m.edsoo.ru/7f431a20

39 [IpeoOpazoBanme BEIpAKEHUH, COACPKAIMINX alTeOpandecKue bubnnoreka [JOK
Ipoou https://m.edsoo.ru/7f43259¢

40 [IpeoOpa3zoBanue BeIpaXKEHUH, CoIepKAIIHNX aareOpanvyecKue bubnuoreka [{OK
Ipodu https://m.edsoo.ru/7f432736

A1 [TpeoOpazoBaHue BbIpaKEHHM, COIEPIKALIUX alredpandecKkue bubmmoreka [JOK
Ipodu https://m.edsoo.ru/7f432736

bubmmoreka IIOK

"A n

42 KontponbHas padota o teme "Anredpandeckas 1poob hitps://m.cdsoo.ru/ 743136

bubmmoteka IIOK
43 KBaznpaTtHoe ypaBHEHHE https://m.edsoo.ru/7f42eela

44 q . S bu6mmoteka IIOK
CHOJTHOC KBAAPATHOC P crme https://m.edsoo.ru/7f42eela

45 Henonnoe kBaapatH aBHEHU bubmmorexa [TOK
CHOIHOoe AIpaTHOC P crme https://m.edsoo.ru/7f42eela

46 dopmysia KOpHEW KBapaTHOTO YPaBHEHHUS bubmmorexa [IOK
OpMYT p AP M https://m.edsoo.ru/7f42f158

47 dopMysia KOpHEW KBaJpaTHOTO YPaBHEHHUS bubmmorexa [TOK
pMYT p AP P https://m.edsoo.ru/7f42f36

48 dopMysia KOpHEW KBaApaTHOTO YPaBHEHHUS bubmorexa [OK
pMy p AP P https://m.edsoo.ru/7f42f5a4

49 Teopema Bueta bubnuotexa [JOK



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
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

bubmmoreka [JOK
>0 Teopema Brtera https://m.edsofru/7f430076
51 Peuienue ypaBHEeHHM, CBOASIIMXCA K KBapaTHBIM Bubmaorexa ITOK
https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHUH, CBOIAIINXCS K KBaPAaTHBIM bubnmorexa LHOK
https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme ApoOHO-pallMOHATIBHBIC YPAaBHEHHS bubamorexa LOK
https://m.edsoo.ru/7f4328c6
54 [Ipocreiimmue qpoOHO-palMOHATBHBIC YPABHEHHS bubmmorexa LIOK
https://m.edsoo.ru/7f432bbe
55 Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO KBAJAPATHBIX YPAaBHECHUI buGnuorexa [IOK
https://m.edsoo.ru/7f42f75¢
56 Pemienne TeKCTOBBIX 33/]1a4 C IOMOIIbIO KBAAPATHBIX YPaBHEHUU bubmorexa LIOK
https://m.edsoo.ru/7f428{6
Bbu6mmoteka [JOK
57 KonTponbnas pabota no teme "KBagparHeie ypaBHeHHS" hitps://m.c dsofru 7643016
58 JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €T0 Tpaduk,
MpUMEPHI PEIICHHS] YPABHEHHM B IEJIBIX YHUCIIAX
59 JInneliHoe ypaBHEHHE € JIBnyi MIEpEMEHHBIMH, €r0 rpaduk,
MIpUMEPHI PEIICHHS YPABHEHHUM B IIEJIBIX YHCIIaX
60 JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €T0 Tpaduk,
MIpUMEPHI PEIICHHS] YPABHEHHUM B IIEJIBIX YKCIIaX
61 Peienne cucreM IByX JIMHEMHBIX YPABHEHUM C IBYMs
epeMEHHBIMU
62 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHM C IBYMs
nepeMEHHBIMHU
63 Pewienue cucreM IByX JIMHEWHBIX YPABHEHUU C IBYMs
MepeMEHHBIMHI
64 [IpuMepsl perieHust CUCTEM HEIMHEHHBIX YPaBHEHUH C IBYMS
epeMEHHBIMU
65 [Tpumepsl penieHrst CUCTEM HETMHENHBIX YPABHEHUN C IByMsI



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
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

MNEPCMCHHBIMU

66 I'padpuaeckas maTEpIpETALIMS YPABHEHUS C IBYMS ITEPEMEHHBIMU | bu6muoreka [IOK
Y CUCTEM JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f43d6d6
67 ['padmyeckas uHTEpIpeTALlUsl yPAaBHEHUS C IBYMS IIEPEMEHHBIMU | Bu6muoteka [JOK
Y CUCTEM JIMHEHWHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43d6d6
68 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO CUCTEM YpaBHEHUI 1
69 Pelienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YpaBHEHUH 1
70 Pemienne TeKCTOBBIX 3a/1a4 C IIOMOIBIO CUCTEM YPABHEHUN 1
71 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1
72 HucnoBsle HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHcTBO ¢ 071HOM TTepeMEHHOMN 1
74 JIvHeitHbIe HEpaBEHCTBA C OHOM NEPEMEHHOM U X pelICHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/7{42c692
75 JIvHeitHbIe HEpaBEHCTBA C OHOM EPEMEHHOM U X pelICHUE 1 bubmorexa HOK
https://m.edsoo.ru/742c840
76 JIvHeitHbIe HEpaBEHCTBA C OAHOM NEPEMEHHOM U X pelICHUE 1
77 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON U UX | bubmuoreka [JOK
pelienue https://m.edsoo.ru/7f42cb88
73 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON U UX | bubmuoreka [IOK
peurenue https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM U UX 1
pelieHne
20 N3obpaxenue pemieHus IMHEHHOTO HEPABEHCTBA M MX CUCTEM Ha | bubnuoreka [IOK
YUCIIOBOU MPSIMOM https://m.edsoo.ru/7f42c9e4
. N3o6pakenue perieHus TMHEHHOTO HEPABEHCTBA U MX CHCTEM Ha | bubmuoreka [JOK
YUCJIOBOU MPSMOK https://m.edsoo.ru/7f42c9e4
2 KonTtponbHas padora no temam "HepasenctBa. Cucremsl |
ypaBHeHHI"
but6mmoreka [IOK
83 Tonsmue pymxum ! https://m.edsoo.ru/7f433¢c12
84 OO6nacth onpeseieHnsl 1 MHOYKECTBO 3HAYCHUH (PYHKITUN 1 bubnuotexa [JOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
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https://m.edsoo.ru/7f433d84

85 Crioco0b1 3a1aHus PyHKIUI 1
86 I'paduk dysakmm 1
87 CgoiicTBa GyHKIIUH, UX OTOOpakeHHe Ha Tpaduke 1
88 Urenue u nocTpoeHue rpagukoB QyHKIIHIA 1
29 [Tpumeps! rpadukoB QyHKIMIA, OTPAKAIOIINUX pealbHbIE 1
MIPOLIECCHI
90 OYHKIWH, OMICHIBAIOIIUE MPSIMYIO M 00OpaTHYIO | bubmmoreka [JOK
MPOIMOPIHUOHAILHBIC 3aBUCHMOCTH, UX TPapuKu https://m.edsoo.ru/7f434bbc
91 ['unep6omna 1
Bbu6mmoteka [JOK
92 ['nmepbona ! https://m.edsofru/7f4343e2
73 Ppaukc ymicutit y =x* ! ngsj?/y/lr?:;{sigrouﬁf434s72
94 Oynkuun y =x%, y = x3, y = VX, y = [X|; rpadudeckoe perieHue 1 Bu6moreka [JOK
YpaBHEHUU U CUCTEM ypaBHEHUI https://m.edsoo.ru/7f434d38
[ToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypcoB 7 U 8
95 KJ1accoB, 00o01IeHne 3Hanuii / Beepoccuiickas nmpoBepoyHast 1 bubamorexa LOK
pabora https://m.edsoo.ru/7f4371aa
96 Hroroas xouTpoasHas padbora / Bcepoccuiickas mpoBepodHast | bubnnorexa [JOK
paborta https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOZIOB KypcoB 7 U 8 1
KJ1accoB, 0000IIeHe 3HAHUH
08 [ToBTOpEeHNE OCHOBHBIX MOHSITHI U METOJIOB KypcOB 7 U 8 1 bubnuoreka [IOK
KJ1accoB, 0000IIeHEe 3HAHUH https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 | bubmuoreka [JOK
KJ1accoB, 000011eHIe 3HAHUI https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypcoB 7 1 8 | bubmuoteka [IOK
KJIaccoB, 0000IIeHE 3HAHUH https://m.edsoo.ru/7{4376b4
101 [ToBTOpEHKE OCHOBHBIX MOHATUN U METOJIOB KypcOB 7 U 8 | bubnuotexa [JOK

KJIaccoB, 0000IIeHE 3HAHUH

https://m.edsoo.ru/7f436b88
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102

[ToBTOpEHNE OCHOBHBIX MMOHATUI U METO/IOB KypcoB 7 U 8
KJ1accoB, 0000IIeHe 3HaHUI

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

9 KUIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

PanuonaneHble yncna, MppauMOHAIbHBIC YMCIIA, KOHEUYHBIE U
OCCKOHEUYHBIE NECATUYHBIC TPOOH

MHoxkecTBO HeﬁCTBHTeHLHLIX YHUCCII, HeﬁCTBHTeHbHBIe YqHucjia KaK
OECKOHEUHBIE JCCATHUYHBIC I[pO6I/I
BzanMHO 0gHO3HAYHOE COOTBETCTBHUE MCKIAY MHOKCCTBOM

JNEHCTBUTENBHBIX YHCET U MHOKECTBOM TOUYEK KOOPAMHATHON
MPAMOM

CpaBHeHuE IeHCTBUTENBHBIX YUCEIl, apu(MeTHIecKue 1eHCTBUS C
JIEHCTBUTEIILHBIMU YU CIIAMH

HpI/I6J'II/I)KéHHOG 3HAYCHUC BCIIMYHNHBI, TOYHOCTDH HpI/I6HI/I)KCHI/I$I

OxkpyrieHue yucen

Oxpyrienue yncen

[Ipukuaka u oLleHKa pe3yJIbTaTOB BHIYMCICHUI

O 0 3 O W

[Ipukuaka u oLleHKa pe3yJbTaTOB BEIYMCICHUN

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIUXCS K
JIMHEWHBIM

[SE ) G P —

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

12

13

JIunelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOSIINXCS K
JIMHEVUHBIM

KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHMM, CBOASIIUXCS K
KBaJ[paTHBIM

KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOASIILUXCS K

bu6mmoreka [JOK
https://m.edsoo.ru/7f43¢c542

bu6mmoreka [JOK



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

KBaJpaTHbIM https://m.edsoo.ru/7f43c542
14 bukBanpartHbie ypaBHEHHUs 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpartHbie ypaBHEHHUs 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
16 [IpuMeps! penieHust ypaBHEHUHN TPEThEW U YETBEPTOU CTEIICHEN 1
pa3iioKEHUEM Ha MHOXKHUTEIU
17 [Ipumepsl penieHust ypaBHEHUM TPEThEl M YETBEPTOM CTEIECHEH 1
pa3yioKEHUEM Ha MHOXKHUTEIU
18 Pemenne npo6HO-paliMOHANBHBIX YpPaBHEHUH 1 Bubmorexa ITOK
https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paIlOHAIBHBIX YpaBHEHHH 1 bubmmorexa LOK
https://m.edsoo.ru/7f43c9b6
20 Pemienne TeKCTOBBIX 3a/1a4 anredpanyecKuM METOJIOM 1
21 Pemenue TeKCTOBBIX 3a/1a4 aNre0pandecKuM METOIOM 1
22 Pemienne TeKCTOBBIX 3a/1a4 adredpanyecKuM METOI0M 1
23 KonTtponpsHast pabora o Teme "YpaBHEHUS C OHOM MTEpeMEHHOMR " 1
24 VYpaBHeHUE ¢ IBYMSI TIEPEMEHHBIMU U €T0 Tpadux 1 bubmorexa [JOK
https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMU U €T0 Tpadux 1 bubmorexa [JOK
https://m.edsoo.ru/7f43d0b4
26 Cuctema IByX JIMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMU U €€ 1
penieHue
7 Cucrema IByX JIMHEMHBIX YPABHEHU C IBYMsI IEPEMEHHBIMU U €€ 1
petieHue
)3 Cucrema IByX JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU U €€ 1
perieHne
79 Cuctema IByX JIMHEHHBIX YPABHEHHH C IBYMS IEPEMEHHBIMU U €€ |
petieHue
30 Pemienne cucrem IByX ypaBHEHH, OHO U3 KOTOPBIX JUHEHHOE, a 1 bubnmnorexa [JOK

JIPyroe — BTOPOM CTENEHU

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



https://m.edsoo.ru/7f43c542
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31 Pemenue cucrem AByX ypaBHEHHI, OHO U3 KOTOPBIX JIMHENHOE, a 1 bubnuoreka [IOK
JIPyroe — BTOPOM CTENEHU https://m.edsoo.ru/7f43d55a
37 Pewenne CI/ICTGMUI[BYX YPaBHEHUH, OJTHO U3 KOTOPBIX JINHEHHOE, a 1
JIpyroe — BTOPOM CTENEHU
1 Pemenue CI/ICTeMv,Z[Byx ypaBHEHUH, OJJHO U3 KOTOPBIX JIMHEIHOE, a 1
JIPyroe — BTOPOM CTENEHU
34 I'paduueckas uHTEpHIpETAIUS CUCTEMBI YPAaBHEHUI C ABYMS 1
MePEMEHHBIMU
35 Pemienune TeKCTOBBIX 33124 alreOpandeckuM CriocoOoM 1
36 Pemrenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CIIocoOoM 1
37 KonTtponpsHas padora no teme "Cruicremsl ypaBHeHUN" 1
38 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
39 YucnoBble HEPaBEHCTBA U UX CBOMCTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/7f43ad5a
40 JIvHeitHbIe HEpaBEHCTBA C OHOM EPEMEHHOM U X pelICHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/7f43af08
41 JIvHeiHbIe HEPaBEHCTBA C OAHOM IEPEMEHHON U UX PEILLIEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/7f43af08
42 JIvHeiHbIe HEPAaBEHCTBA C OHOM IEPEMEHHON U UX PEILLICHUE 1 bubmorexa HOK
https://m.edsoo.ru/7f43af08
43 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHON U UX 1
pelenue
44 CucreMbl TUHEIHBIX HEPABEHCTB C OJAHON NEPEMEHHOMN U UX 1
pelenue
45 CucTembl TUHEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN U UX |
pelienune
46 KBaapaTHbIe HEPABEHCTBA U UX PELIEHUE 1 bubmmorexa LIOK
https://m.edso0.ru/7f43b098
47 KBagpaTHbie HEpaBEHCTBA U UX PEILICHHUE 1 bubmorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHbIe HEpaBEHCTBA U UX PEILICHHUE 1 bubmorera [JOK

https://m.edsoo.ru/7f43b5a2
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49 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 1
50 KBagpaTHbie HEpaBEHCTBA U UX PEILICHHUE 1
51 I'paduueckas nHTEpIIpETalIs HEPABCHCTB U CUCTEM HEPABEHCTB C | bubnmoreka [JOK
JIByMs TIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
5 I'paduueckas nHTEpIIpETAlIs HEPABCHCTB U CUCTEM HEPABEHCTB C 1
JIBYMsI TIEPEMEHHBIMU
53 KoHnTtposbhas padora o Teme "HepaBencrsa" 1
54 KBanparuunas ¢pyHkius, e€ rpaduk u CBOHCTBa 1 E;fj;;fg:)gﬁ}; £4396c6
" . bubnuotexa [JOK
55 KBanparuunas ¢pyHkius, e€ rpaduk u CBOHCTBA 1 hitps:/m.c dsogru 7£439842
56 KBanparuunas ¢pyHkius, e€ rpaduk u CBONCTBA 1 E:SSJ;I/P/IIT:;(:LES/S £4399b4
57 [TapaGona, KOOpAUHATHI BEPIIMHBI TAPaOOIIbl, OCb CHMMETPHUH | bubnnoreka [JOK
napadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapabomna, KoopAUHATHI BEPIIUHBI TAPaO0IIbl, 0Ch CAMMETPHH 1 bubnuorexa [JOK
napadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOpAMHATHI BEPIIUHBI TaPabOIIbl, 0Ch CAMMETPHHI 1 bubnmnoreka [JOK
napaboJIbI https://m.edsoo.ru/7f43alac
60 [TapaGona, KOOpAUHATHI BEPIIMHBI TAPaOOIIBI, OCb CHMMETPUH 1 bu6mmoreka [JOK
napadoIbl https://m.edsoo.ru/7f43a31e
61 [Tapabomna, KOOpAUHATHI BEPIIUHBI TaPabOIbl, 0Ch CAMMETPHHI 1 bubnuorexa [JOK
napadoJIbl https://m.edsoo.ru/7f43a526
6 [TapaGoia, KoOOpAMHATHI BEPUIMHBI TAPa0OJIbl, 0OCb CHMMETPUU |
napaboJbI
63 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
64 I'paduku pynkuuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x 1
65 I'paduxn Gynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
66 I'paduku pynkuuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
67 I'paduxn Pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
68 I'paduku pynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
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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
https://m.edsoo.ru/7f43a526

bubmuoreka [JOK

69 KoHntponbnas padora mo teme "dyHkmun" hitps://m.cdsoo.ru/743abs4
70 ITousgaTHEe YHUCIIOBOM ITOCIIEA0BATEILHOCTH Bubmaorexa ITOK
https://m.edsoo.ru/7f43e6c6
71 3aaHue nociae10BaTeIbHOCTH peKyppeHTHOU hopMyIioil u bubnmoreka [JOK
dbopMy1oii n-ro uneHa https://m.edsoo.ru/7f43ebda
72 Apudmerndeckas 1 TeOMEeTpUIECKas MPOTPECCUU bubmmorexa [IOK
https://m.edsoo.ru/7f43ed7e
73 Apudmerrdeckas 1 TeOMeTpUIECKas MPOTPECCUU bubmorexa HOK
https://m.edsoo.ru/7f43f3b4
74 @opMyIbl N-TO YiIeHa apuPMETHUECKON 1 T€OMETPUIECKON bubnuorexa [JOK
IIPOrpeCCUil, CYMMBbI IIEPBBIX N WICHOB https://m.edsoo.ru/7f43f58a
75 DopMyITBI N-TO WICHA apUPMETHICCKON ¥ T€OMETPUICCKOM bubnuorexa [JOK
MPOTPECCHI, CyMMBI IIEPBBIX N YJICHOB https://m.edsoo.ru/7f43ef2¢c
76 @opMyIbl N-TO YiIeHa apuPMETHUECKON 1 T€OMETPUIECKON bubnnoreka [JOK
MPOTPECCHI, CyMMBI IIEPBBIX N YJICHOB https://m.edsoo.ru/7f43f0c6
77 @opMyIbl N-TO YiIeHa apuPMETHUECKON U T€OMETPUIECKON bubnuorexa [JOK
IIPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB https://m.edsoo.ru/743f72¢
73 ®dopMyIbl N-ro YjieHa apuhMEeTUIECKON U TEOMETPUUECKON bubnuotexa [JOK
IIPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB https://m.edsoo.ru/7f43f8a0
79 N300paxeHne 4ieHOB apu(PMETHUECKON U TeOMETPHUECKOMN
IIPOrPECCUM TOYKAMH Ha KOOPAVMHATHOM IJIOCKOCTH
20 N300paxeHne 4ieHOB apu(METHUECKON U TeOMETPHUECKON
MPOrpeCCUil TOUKaMHU Ha KOOPAMHATHOM IJIOCKOCTH
81 JInHEeNHBIN U SKCTOHEHIIUAIBHBIN POCT
bubnmoreka [JOK
82 CHIOKHBIE MPOLCHTEL https://m.edsogru/7f43feOe
83 CrnosxHble MPOLIEHTHI Buommorexa LIOK
https://m.edsoo.ru/7f4401a6
bubnnorexka [JOK
84 KonTtponbnas padota mo teme "UucinoBbie mociie0BaTeIbHOCTH" hitps:/ /m.edsocE.Im 744048
85 [ToBTOpEeHme, 0600IIEHNE U CUCTEMATH3aIIHsl 3HAHUN. 3aIHCh,



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
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
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CpaBHEHHUE, ACUCTBUS C ACHCTBUTEIbHBIMU YUCIIAMHU, YHCIIOBAS
npsimast

[ToBTOpenue, o6oOIIeHNe 1 cucTeMaTu3alys 3HaHui. [IpoueHTsl,

86
OTHOILIEHHSI, TIPOTIOPLIUU
27 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH.
Oxkpyrienue, npuOIMKeHue, OleHKa
28 [ToBTopenue, 0000IIEHNE U cUcTeMaTH3aKs 3HaHui. Pemenue bubmumorexa [IOK
TEKCTOBBIX 3aJ1a4 apU(PMETHICCKUM CITIOCOOOM https://m.edsoo.ru/7f443b12
29 [ToBTopenue, 0000IIEHNE U cUcTeMaTH3alKs 3HaHui. Pemenue bubnuoreka [IOK
TEKCTOBBIX 3371a4 apHPMETHIECCKUM CIIOCOOOM https://m.edsoo.ru/7f443cd4
90 [ToBTOpeHue, 06001IeHNE U cUucTeMaTH3alus 3HaHui. Pemenne bubnuorexa [JOK
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM CITOCOOOM https://m.edsoo.ru/7f443fea
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.
91 [Ipeo6pa3oBanue anredpanyeckux BbIPAKEHUH, TOMYCTUMBIE bubmorexa LHOK
> AOTY https://m.edsoo.ru/7f4441ca
3HAYEHUS
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.
92 [Ipeobpa3oBanue anredpanyeckux BbIPAKEHUH, TOMYCTUMBIE bubmmorexa [TOK
P > AOTY https://m.edsoo.ru/7f444364
3HAYCHUS
[ToBTOpenue, 0000IIEHNE U CCTeMaTH3alks 3HAHUH.
93 [Ipeo6pa3oBanue anredpanyeckux BbIPAKEHUHN, TOIyCTUMBIE bubmmorexa [TOK
p ’ y https://m.edsoo.ru/7f44462
3HAYCHUS
[ToBTOpenue, 0000IIEHNE U CCTeMaTH3allks 3HAaHUH.
94 [IpeoOpasoBaHue alreOpandeckux BBIPAKEHUH, JOIYCTUMBIE bubmorexa LHOK
peobp P P ’ 4 https://m.edsoo.ru/7f444a94
3HaYeHUs
95 [ToBTOpenue, 0600IIEHNE U CUCTeMAaTH3alks 3HaHUH. DYHKIINN: bubmuotexa [JOK
MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX (DYHKIIHIA https://m.edsoo.ru/7f444¢56
96 [ToBTOpenue, 0600IIEHNE U CUCTeMAaTH3aIks 3HaHUH. DYHKIIUN: bubnmoreka [JOK
MIOCTPOEHKE, CBOMCTBA N3YUEHHBIX (PYHKINN https://m.edsoo.ru/7f444f44
97 [ToBTOpenue, o6oOIIeHNE U cucTeMaTH3aus 3HaHui. DyHKIUU: bubnuorexa [IOK
MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX (DYHKIIHIA https://m.edsoo.ru/7f44516a
08 [ToBTOpeHme, 0600IIEHNE U CUCTeMaTH3alHsl 3HaHUH. DYHKIIAN: bubnuotexa [JOK

MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX (DYHKITHI

https://m.edsoo.ru/7f4452¢e6
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99 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3ALMS 3HAHUH. 1 bubnuoreka [IOK
['padpuaeckoe pereHne ypaBHEHHN U UX CUCTEM https://m.edsoo.ru/7f445516
100 [ToBTOpEeHUE, 0600IICHNE U CHCTEMAaTU3allvs 3HAHUH. 1
I'paduueckoe penieHrne ypaBHEHUH U HX CUCTEM
101 Hrorosast koHTpOIbHAs paboTa 1
102 O0o01IeHre U cHCTeMaTU3alus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/7f445516

MMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

7 KUIIACC
Koxa . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
HIPOBEPIIEMOTO NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarta
1 Yucna v BBIYKCICHUS
. BbImonsATh, coueTast yCcTHbIE M HMHCbMEHHBIE NMPHEMBI, apU(pMETUYECKHE AECUCTBUS C
' paLMOHATIBHBIMU YUCIIAMU
HaxonuTh 3Hau€HMsI YMCIOBBIX BBIPaKEHUM, NIPUMEHATHh pa3sHOOOpa3Hble CHOCOOBI U
1.2 pUEMBI BBIUMCIICHUS 3HAUEHUN JPOOHBIX BBIPAXKEHUMN, COJIEPIKAIINX OOBIKHOBEHHBIE U
JeCATUYHbIE 1pooU
[lepexoaute OT oaHOW (opMbl 3amMcu 4Yucen K JApyrod (mpeoOpa3oBbIBATh
1.3 JECATUYHYIO PpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B
OECKOHEUYHYIO JIECATUYHYIO ApOOb)
1.4 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAJIBHBIE YUCIIA
1.5 OKpyrIaTh uncia
BbInonHAT, NPUKHUIAKY W OLEHKY pe3ysibTaTa BbIYMCICHUI, OLIEHKY 3HA4eHUMH
1.6 YUCJIOBBIX BbIpaXEHUH. BBIMONHATE NEHCTBHS CO CTENEHSIMU C HaTypalbHBIMU
MOKa3aTeNsIMU
1.7 [IpuMeHsTh NpU3HAKK JEIUMOCTH, Pa3I0XKeHHe Ha MHOKUTENN HaTypaJIbHbIX YHCEl
Pemath mpakTHKO-OpUEHTUPOBAHHBIE 3a/layM, CBSI3aHHBIE C OTHOLIECHUEM BEJIMYMH,
18 IPONOPLUUOHAIIBHOCTBIO  BEJIMYMH, IPOLIEHTAMH, WHTEPIPETUPOBATh PE3YJIbTAThI
. peleHus 3a1a4 ¢ y4ETOM OrpaHHuEHUH, CBA3aHHBIX CO CBOMCTBAMU paccMaTpUBaEMBbIX
00BEKTOB
2 AnrebGpanyeckue BbIpaKeHHs
51 Hcnonp3oBaTh anredpanvyeckyro TEPMHHOJIOTHI0O U CHMBOJHUKY, MPUMEHSTh €€ B
' npoliecce OCBOCHUS y4eOHOro MaTepHrasa
22 Haxonute 3HaueHst OyKBEHHBIX BBIPRXKEHUH MPH 33JaHHBIX 3HAUEHUSIX EPEMEHHBIX
53 BeimonHATe 1mpeoOpa3oBaHUs 1IEJIOTO  BBIPQKEHUS B MHOTOWIEH IpHBEIECHHEM
' MOJI0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK
24 BBINONHATE YyMHOXEHHME OJHOWIEHAa Ha MHOTOWIEH M MHOIOYJICHa Ha MHOIOYJIEH,
. IPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH
OcymiecTBIATh pa3iokeHUEe MHOTOYJICHOB HAa MHOKUTENIN C IMOMOLIbIO BBIHECEHUS 32
2.5 CKOOKM O0OILIero MHOXUTENS, TPYNIHUPOBKH CJaraéMblX, HpUMEHEHHs (opmyn

COKPAIIEHHOTO YMHOKEHHUS




[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui PpEHICHHS pa3IM4YHBIX 3a1ad U3

20 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATILHON ITPaKTUKU
X Hcnonp3oBare  CBOMCTBA  CTENEHEM C  HATYPIbHBIMM  IIOKAa3aTeIsAMU UL
' npeoOpa30BaHus BbIPAKEHUN
3 VYpaBHEeHUS 1 HEpABEHCTBA
Peuiars iuHEiiHbIE YpaBHEHUS ¢ OJIHOW MEPEMEHHOM, MPUMEHSS MpaBuiia Mmepexoaa ot
3.1 MCXOJHOI'O YPaBHEHHUS K PaBHOCUJIBHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCIIO KOPHEM
YPaBHEHHUS
3.2 [IpumeHnsaTh rpaduyecKkre MEeTOAbI IIPH PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX CUCTEM
13 [TonGupaTs mpuMepsl map YHCeN, SBISIOMIUXCS PEIICHHEM JHHEHHOTO YpaBHEHHS C
' JBYMsI IEPEMEHHBIMU
14 Crpouth B KOOPJMHATHOW IUIOCKOCTH TpauK JIMHEHHOro ypaBHEHUS C JABYMS
' [IEPEMEHHBIMHU; MOJIb3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PELLICHUS YPaBHEHUS
35 Pemats cucrembl ABYX JIMHEHHBIX YpaBHEHHMM C JIByMs NE€PEMEHHBIMH, B TOM UHUCIIE
' rpadudecKku
CocTaBiATh U pelarh JIMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH IO
3.6 YCIOBUIO 3a/1ayd, HUHTEPIPETUPOBATh B COOTBETCTBUUM C KOHTEKCTOM 3ajaydu
MIOJIy4YEHHBIN PE3yJIbTaT
4 Koopnaunats! u rpaduku. @yHkunn
N306paxkaTh Ha KOOpAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
4.1 KOOpAMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbl, 3allMChIBaTh YHMCIOBBIE IPOMEXKYTKH Ha
anreOpanvecKkoM si3bIKe
4.2 OtMmeuats B KOOPAMHATHOM MJIOCKOCTU TOYKH IO 3a/IaHHBIM KOOpJIMHATaM
4.3 Crpourts rpaduku nuHeHbIX QyHKIMNA. CTpouTh rpaduk GyHKINHN ¥ = [X|
OnuceiBaTh € MOMOIIBIO (PYHKIMHA H3BECTHBIE 3aBUCHUMOCTH MEXIY BeIHMYWHAMU:
4.4 CKOPOCTb, BpeMs, pacCTOSIHUE, LIEHY, KOJUYECTBO, CTOUMOCTb, IPOU3BOAUTEILHOCTD,
BpeMmsi, 00bEM paboThI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
46 [TonumaTts rpaduyeckuii cnoco0 npeacTaBiIeHNs U aHaIM3a MH(POpMaIK, U3BIEKaTh U
' MHTEPIPETUPOBATh MH(POPMALINIO U3 TPaPUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM
TIPOBEPSIEMOTO NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarta

1

Yucna 1 BEIUHCIIEHUSA




1.1

Hcnons30BaTh HadaJbHEIC MNpEaACTaBICHHUSA O MHOXCCTBC ,HCfICTBPITGJ'II)HI)IX HYHUCCI IJId
CpaBHCHHU:, OKPYTJICHUA U BBIHHCHCHHﬁ, I/I306pa)KaTI: JEeHUCTBUTEIIbHBIC YKCIa TOYKAMHU

Ha KOOPJMHATHOM MPSIMOI

HpI/IMeHﬂTB IIOHATHEC apI/I(bMeTI/I‘ICCKOFO KBaApaTHOr'oO KOPHs, HAXOJAUTh KBAaJAPATHEBIC

1.2 KOPHH, WCHOJB3ysd MPU HEOOXOJUMOCTH KaJbKYJISITOpP, BBIIOJIHATH MpPeoOpa3oBaHUs
BBIPA)KEHUI, collepKalluX KBaJIpaTHbIe KOPHH, UCIIONb3Ysl CBOWCTBA KOPHEH
13 Hcnonb30Bath 3anmucu OOJIBLIIMX M MAJIbIX YMCEN C MOMOLIbIO AECATUYHBIX JpoOel u
. creneHei uucina 10
2 AnrebpanuecKue BHIPAKCHUS
1 [IpuMeHsATh MOHATHE CTENEHHM C LENBIM IOKa3aTelleM, BBINOJHATh MPeoOpa3oBaHUS
' BBIP@)KEHUI, COJIepKAIUX CTEIEHH C LEJIbIM IT0Ka3aTelleM
25 BrImonHATE TOXIECTBEHHBIE TPe0Opa30BaHUsl PALMOHAIBHBIX BBHIPAKECHUN HAa OCHOBE
' paBuil JeHCTBUI HAJl MHOTOUJIEHAMU M alredpanyecKuMu IpoosMu
23 PacknanpiBaTe KBafpaTHbIN TPEXWIEH HA MHOXKUTEIIN
54 [TpumensaTs npeoOpa3oBaHUs BBIPAKEHUH s pPELIeHHs pa3IUyYHBIX 3ajad U3
. MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAJIbHOM MTPaKTUKU
3 VYpaBHeHMs U HEpaBEHCTBA
11 PemaTs nuHelinble, KBaJpaTHbIE YPAaBHEHUS U PAallMOHAJIbHBIE YPAaBHEHHUS, CBOASIINECS
' K HUM, CUCTEMBI JIBYX YPaBHEHHH C ABYMs IEPEMEHHBIMU
[IpoBOoaMTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YHCIIE
3.2 C TIPUMEHEHHEM TpapUuecKuX MpeACTaBIeHUN (YCTaHABIUBaTh, UMEET JIM ypaBHEHUE
WIM CUCTEMA YPaBHEHMH pellleHusl, €ClIU UMEET, TO CKOJIbKO, U IIPOYee)
Ilepexoauts OT ciaoBecHOW (HOPMYIMPOBKHU 3ahaud K €€ anreOpandeckod MOJENI C
33 IIOMOUIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl ypaBHEHUM, MHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJyYEHHBIN pe3yabTaT
[IpyuMeHsSTh CBONCTBA YHCIOBBIX HEPABEHCTB [UIsl CpaBHEHMs, OIICHKH, pemarh
34 JUHEWHbIE HEPaBeHCTBA C OJHOM NMEpEeMEHHON M UX CHUCTEMBI, AaBaTh TrpaduuecKyro
WUTIOCTPALIMIO MHOXKECTBA PEIIEHNH HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB
4 DyHKIMU
[Tonumath ¥ MCHONB30BaTh (YHKIUOHAJIBHBIE TIOHATUS U SI3BIK  (TEPMUHBL,
4.1 CHUMBOJIMYECKHE OOO3HAUCHMsI), OMNpEeAeNsATh 3HaueHWe (YHKIUM MO 3HAYECHUIO
apryMeHTa, olpeeNsaTh CBOWCTBA (YHKIUU 10 €€ rpaduKy
Crpoutsb rpauku 3eMeHTapHbIX (YHKINN BUIA:
y=k/x
4.2




kix
, Y =x%, y =X3, y = |X|, OMUCBHIBaTh CBOMCTBA YHCIOBON (QYHKIIHH 10 €€ TpaduKy

9 KIIACC
Kox N .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOI
NPOBEPHEMOTO MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHUsA
pe3yJbTara
1 Yucna v BIYKCICHUS
1.1 CpaBHMBATh U YHOPSIOYMBATh pallMOHAJIBHBIC U HPPALOHAJIbHBIE YHCIIA
1 Boimonuate apudmernyeckue AEHCTBUS C pallMOHAIBHBIMU YUCIIAMH, COUYETasi YCTHbIE
. U IUCbMEHHBIE TPUEMBI, BBIITOJIHATH BBIYUCICHUS C HPPALIMOHAILHBIMU YHCIIAMHU
3 HaxonuTh 3HaueHMsl CTENEHEH ¢ LeabIMH I0Ka3aTeNIMU M KOpPHEH, BBIYUCIATH
. 3HAYEHUS YUCIIOBBIX BBIPAKEHUN
4 OKpyrisTh JIEHCTBUTEIIbHBIE YUCIIA, BBINOIHATH NMPUKUIKY PE3yJbTaTa BbIYMCICHUM,
. OLIEHKY YHMCJIOBBIX BBIPQXKEHUI
2 YpaBHEHHUs U HEPABEHCTBA
51 Pemate nuHeliHBIE W KBagpaTHbIE YPAaBHEHMs, YpPaBHEHHUS, CBOJALIUECS K HHM,
' npocTeiiiye ApoOHO-palMOHAIbHBIE YPaBHEHUS
55 Pemats cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMUA U CUCTEMBI IBYX
' YpaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJIAETCS JTMHEHHBIM
)3 Pemate TekcToBble 3ajauM anreOpanMyecKUM CHOCOOOM C TOMOUIbIO COCTaBJICHUS
‘ YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IBYMs IEpEMEHHBIMU
[IpoBoauTh NpoCTENILINE UCCIEA0BAHNS YPABHEHUM U CCTEM YpaBHEHUN, B TOM UHUCIIE
24 C TIPUMEHEHHEM TpapHUuecKuX IMpeiCTaBlIeHUH (Hampumep, yCTaHABIUBATh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPAaBHEHHUH PEIIeHHUs], €CIIU UMEET, TO CKOJIBKO)
55 Pemate nuHeiliHble HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peLICHHE
. HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB
Pemate cuctembl JMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
2.6 KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh peIllIeHHEe CHCTEMbl HEPAaBEHCTB Ha YHMCIIOBOU
IPSMO, 3aITUCBIBAaTh PEILIEHHE C TIOMOIIBI0 CHMBOJIOB
2.7 Hcnonp30BaTh HepaBeHCTBA IIPU PELIEHUH Pa3IMUYHBIX 33]a4
3 @yHKIMU
- Pacno3naBath  (QyHKIMM  W3ydeHHbIX  BHIOB. Iloka3blBaTh  CXEMaTHUYECKU

pacroyio)keHrne Ha KOOPAMHATHON IIOCKOCTH TpadukoB GyHKIMM BUAa: y=kx, y=kx+b,




y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHHH KOI((UIMEHTOB, OMNHCHIBATH

cBoMcTBa (PyHKITUH

[Toka3pIBaTh CXeMaTHYECKH PACIOJIOKEHHE Ha KOOPIMHATHOM IUIOCKOCTH TpaduKoB

32 byHKIMA BUAa y = VX, Yy = |X| 1 OMCBHIBaTh CBOMCTBA () yHKIIHI

33 Crpouth U M300pakaTh CXEMAaTUYECKU TPaPUKH KBaIPATUIHBIX (PYHKIUI, ONUCHIBATH
. CBOWCTBA KBaIPATUYHBIX (DYHKIIHIA 10 UX rpaduKam

34 Pacno3naBare KkBagpaTuuHyr0 (QYHKIHIO 1O (opMyie, TNPUBOIUTH IPUMEPHI
' KBaJPaTUYHBIX QYHKIUI U3 peaabHOM KU3HU, (PU3HKH, TEOMETPHH
4 Apudmerndeckas 1 reOMETpUIECcKasi IpOrpeccuu

Al PacriozHaBate apu(METHYECKYI0 M TEOMETPHUYECKYI0 IPOTPECCHH TIPH  Pa3HBIX
. croco0ax 3agaHus

42 BBIMOTHATE BBIYMCICHUS C UCIOJIB30BaHUEM (OpMYIT 7-TO 4ieHa apu(pMETUIECKON U
. reOMETPUYECKON IPOrPecCcuii, CyMMBI IIEPBBIX N YJICHOB

4.3 N306paxaTh 4iaeHbl NOCIEA0BATENBHOCTH TOYKAMU Ha KOOPIMHATHON IIIOCKOCTH

Pemate 3amaum, CBs3aHHBIE C YHUCIOBBIMH IIOCIICAOBATEIBHOCTSIMH, B TOM YHCIIE
4.4 3aJaud M3 peallbHOW JKM3HM (C UCIOJNB30BaHUEM KaJbKyJIATOpa, IHPPOBBIX

TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IIEPEX0] OT OAHOI (hOpPMBI 3amucu APoOeit K Ipyroi.
1.1 [TonsiTe paLMOHAJIBHOIO 4YHCIIA, 3alMCh, CPAaBHEHHE, YIOPSAOYMBAHUE DPALMOHAJIBHBIX
yucell

- Apudmernueckne AESUCTBUS C palMOHAIBHBIMUA YHCIaMU. PemieHue 3amad u3 peaabHOM
' IPaKTUKU Ha 4acTH, Ha ApoOu

13 CreneHb C HaTypajJbHBIM IIOKa3aTelleM: ONpeAeieHUe, MpeoOpa3oBaHUE BHIPAXKEHUN Ha
' OCHOBE OTIPE/ICTICHHUS, 3aIICh OOJIBIINX YHCEI

14 [TponieHThl, 3amuch MPOLEHTOB B BHUJE ApoOU U ApoOU B BUAE NMPOLEHTOB. Tpu OCHOBHBIE
' 3a/1a4M Ha [IPOLIEHTBI, PELICHHUE 3a/1a4 U3 pealbHON MPAKTUKU

1.5 [IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0OKEHUE HA MHOKHUTENN HATYPaJIbHBIX YHCET

1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPOMOPIMOHATBHOCTH

2 Anrebpanyeckue BbIpaKeHHs

51 IIepeMeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAKEHUA C NEPEMEHHOW. JlomycTHMMBlE 3HAa4YEHUS
' NIEPEMEHHBIX

25 [IpencraBneHne 3aBUCMMOCTH MEXIy BEIUYMHAMU B BUJE (GopMyibl. BeruncieHus mno
' bopmynam

23 [TpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS

24 CBolicTBa CTENIEHU C HATYPaJbHBIM [10Ka3aTeIEM

55 Opnowtenbl U MHorouneHsl. CreneHp MHoOrowieHa. CiokeHue, BBIYMTAHUE, YMHOKEHUE
' MHOTOYJICHOB

Y @opMysbl COKPAIIEHHOTO YMHOXKEHMsSI: KBagpaT CyMMbl W KBajapaT pa3HocTu. Popmyna
' pa3HOCTH KBaapaToB. Pa3nojkeHrne MHOTOUJI€HOB HA MHOKUTENH

3 VYpaBHeHUA

31 VYpaBHeHHe, KOpeHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHHs, PaBHOCUIBHOCTh
' ypaBHEHUI

1 JIuneliHOE ypaBHEHUE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO0 YypaBHEHMS,
' pellIeHNE JIMHENHBIX YPaBHEHUI

33 CocraBineHrue ypaBHEHUM MO YCIOBHIO 3ajaud. PenieHrne TEKCTOBBIX 3a7ady C IMOMOUIBIO

YpaBHEHUU




34

Jlunelinoe ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €T0 Tpaduk

CucreMa JByX JIMHEHHBIX YPAaBHEHUU C ABYMs MEPEMEHHBIMU. PellleHre CUCTEM ypaBHEHHM

3.5 CIIocoOOM MOACTaHOBKU. Ilpumepbl pelieHuss TEKCTOBBIX 3aJad C IOMOUIbI0 CHCTEM
ypaBHEHU M
4 Koopaunate! u rpadpuku. yHKIun
4.1 Koopaunara Touku Ha npsiMoi
4.2 Yucnosbie mpoMexxyTKU. PaccTosiHre MexXAy IByMsl TOYKaMH KOOPAMHATHON MPSMOA
43 [IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcuucca M OpAMHATa TOYKH Ha
' KOOPJMHATHOM TIOCKOCTH
4.4 [Tpumeps! rpadukos, 3a1anHbIX hopMynamu. UteHne rpauKoB peanbHbIX 3aBUCHMOCTEM
4.5 [Tonstue pynkuuu. I'paduk ¢pynxnun. CroiicTBa GpyHKUINN
4.6 Jluneitnas pynkuus, e€ rpaduk. 'paduk byHKumn y = [X|
4.7 ['padmyeckoe penieHue TMHEHHBIX YPABHEHUI U CUCTEM JIMHEWHBIX ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Yucna v BBIYUCICHUS
. KBanpatHsiii kopeHbp u3 uucna. Ilonatue o0 wuppanuoHanipHOM uyucie. JlecaTuuHble
' NpUOIMKEHNS UPPALMOHATIBHBIX YHCE
- CpolicTBa apu(pMeTHyecKUX KBaJpPAaTHBIX KOpPHEH M HMX NPUMEHEHHE K MpeoOpa3zoBaHUIO
' YUCJIOBBIX BBIPAKEHUN U BBIYUCICHUSM. J[efiCTBUTENbHBIE YUCa
1.3 Crenens ¢ 1enbpIM MoKaszareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 AnrebGpanyeckue BbIpaKeHHs
2.1 KBagpaTHbIil TpEXWIEH, pa3IoKEeHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO are0Opanveckoit 1poou
23 CrnosxeHue, BBIMUTaHUE, YMHOXKEHHUE, JIeJICHHE aare0pandeckux apooei
2.4 PannonanbHble BeIpaskeHUs U MX IpeoOpa3oBaHue
3 YpaBHEHMS U HEpABEHCTBA
3.1 KBanparnoe ypaBHeHue, popMyiia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera
3.2 Pewienne ypaBHeHUH, CBOAAIMXCA K JIMHEWHBIM U KBaJAPAaTHBIM
33 [pocreiimme ApoOHO-pallMOHATBHBIC YPAaBHEHHS
I'padmueckas mHTEpHpeTanus ypaBHEHHH C IBYMs IMEPEMEHHBIMH M CHCTEM JIMHEHHBIX
34 YPaBHEHUH C JABYMsI IepeMEHHbIMU. [IpuMepsl perieHuss CUCTEM HEJIMHENMHBIX YPAaBHEHUM ¢

ABYMs ICPEMCHHBIMU




3.5

Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTEpEMEHHOM
3.8 PaBHOCHMIIBHOCTh HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM TEPEMEHHOMN
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 DOyHKIUH
41 [onsarue ¢ynxmuu. OGNacTh ONpeneneHuss U MHOXKECTBO 3HaueHHi ¢yHKuuu. CrocoObl
' 3agaHusl QyHKIUI
4.2 I'paduk pynkuuu. YteHrne cBONCTB GpyHKIMH 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB QPyHKIMIA, OTPAKAIOIINUX PeaTbHbBIE MPOIECCHI
44 OYHKINK, OMHUCHIBAIOUINE MPSAMYI0 U OOpaTHYI0 MPOMOPIHMOHAIbHBIE 3aBUCUMOCTH, HX
' rpaduku
4.5 @yHKIUU y =X y = X7
4.6 Oyukuuu y = Lx, y = |x]|
4.7 ['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHHIA
9 KUJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uucna v BBIYUCIECHUS
1.1 ParonanbHbIe ncna, uppalMoHAIBHBIE YKCTIa, KOHEUHbIE U OECKOHEUHBIE IECSITUYHBIC IpooU
MHOXeCTBO JEeHCTBUTENBHBIX UYUCEN, NEHCTBUTEIbHBIC YHCIIa KaK OECKOHEYHbBIE HECATUYHBIC
1.2 npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXECTBOM JCHCTBUTEIBHBIX YUCEN U
KOOpAMHATHOU NpsiMoil. CpaBHEHUE JEHCTBUTEIBHBIX YUCEN
1.3 Apudmerndeckrie IeHCTBUS C NEHCTBUTEILHBIMHI YUCIaAMU
W3mepenusi, mpuOIxKeHusi, OIleHKU. Pa3Mepbl 0OBEKTOB OKPYXAIOIIEr0 MHUpPA, UITUTEILHOCTD
1.4 MPOIIECCOB B OKpyXkaromeMm wupe. [IpubmmkéHHOEe 3HAUYe€HWE BEIWYUHBI, TOYHOCTH
npubmkenus. Okpyrienue yucen. [I[pukuika u olieHKa pe3yabTaTOB BRIYUCICHUN
2 VYpaBHEHHsI U HEPABEHCTBA
2.1 VYpaBHEeHUs ¢ OJTHON NTEPEMEHHOM
2.2 JIuneitHoe ypaBHeHUE. PelieHue ypaBHEeHH, CBOAAIIMXCA K JTMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASIIIIMXCS K KBaIPATHBIM
4 bukBangpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUM TPEThEed M YETBEPTOM CTENEeHEH

Pa3JI0KCHUCM Ha MHOXHUTCIIN




2.5 Pemenue npoOHO-paniMoHaIBHBIX YPaBHEHUI

2.6 CucreMbl ypaBHEHHI

2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €T0 TpaduK

2.8 Pemienue cucrem AByX JTUHEHHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMHU

2.9 Pemienue cucrem AByX ypaBHEHHU, OJJHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOM CTENEHU

2.10 I'paduueckas MHTEpIIPETAIIUSA CUCTEMBI YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMU

2.11 Pemenne TeKCTOBBIX 3329 aNreOpandeckKum crmocooom

2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 PemreHne nuHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON

2.14 Pemenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.15 KBagparnsle HepaBeHCTBA

2.16 I'padmyeckas nHTEpIpeTallsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI IIEpEMEHHBIMU
3 OyHKIUU

31 KBanpatuunas ¢ynkuus, e€ rpaduk u coiictsa. [Tapabomna, KoopAMHATHI BEPIIUHBI TapadoIbI,
' 0Ch CHMMETPHH MapadoIIbl

3.2 I'paduku pynkuumii y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku pynkuunit y=k/x, y = x° u ux cBoiicTBa

34 I'paduxu QyHKIMIT , 1 UX cBOICTBaA
4 Uucnoble NOCIIEI0BATENbHOCTH

il Omnpenenenne u  cnocoObl  3aJaHUsl  YMCJIOBBIX  IOCJENOBaTelbHOCTEH.  3ajaHue
' MIOCJIEI0BATENBHOCTH PEKYPPEHTHOU popMyoit u popMyIoi n-ro uiaeHa

42 Apudpmernueckas nporpeccusi. Dopmynbl n-ro WieHa apuPMETHUECKON MPOTPECCUU, CYMMBI
' MIEPBBIX 71 YICHOB

43 I'eomeTrpuueckas nporpeccusd. @OpMysbl n-ro 4jeHa I'€OMETPUUYECKON IPOrpecCHH, CYMMBI
' MIEPBBIX 71 YWICHOB

44 N300paxenne uneHOB apudMeTHYeCKO M TIeOMETPUYECKOM Mporpeccuii TOYKaMHM Ha
. KOOPAMHATHOM INIOCKOCTH. JIMHENHBINA U SKCIIOHEHLIMAIbHBIN POCT

4.5 Cno>xHbIE ITPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PT'OC

YMeHue omnepupoBaTh IOHATHUAMU: MHOXKECTBO, IOJMHOYKECTBO, OIEpalUy Haj
MHO’KECTBAaMH; YMEHHUE ONEePUPOBATh MOHATUSAMU: rpad, CBA3HBIN rpad, AepeBo, UK,
OpPUMEHATh WX TPH pEIIeHHH 3a/a4; YMEHHE HCIONb30BaTh rpaduyeckoe
MIPEACTABICHUE MHOXECTB JUIsl ONUCAHUSl pEalbHBIX IPOLECCOB W SBJICHUH, IpU

peIIeHNH 3a/1a9 U3 APYTHX YIeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUAMHU: ONpPEACIICHHEe, aKCHOMa, TEOpEMa, J10Ka3aTeIbCTBO;
YMEHHE PaclO3HAaBaTh WCTUHHBIC U JIOKHBIE BBICKA3bIBAaHUS, MPUBOAUTH MPUMEPHI U

KOHTPIIPUMEPHBI, CTPOUTH BbICKA3bIBAHUA U OTPHULAHWA BBICKQ3bIBaHU M

YMeHue onepupoBaTh MOHATUAMU: HATYPAJIBHOE YHUCIIO, IIPOCTOE U COCTABHOE YHUCIIO,
JEIMMOCTh HaTYPAJIbHBIX YHUCEIl, IPU3HAKU ACIUMOCTH, LEN0€ YUCI0, MOAY/Ib YNCIA,
OOBIKHOBEHHasl Ipo0b M JleCATUYHAsl 1po0b, CTAaHAAPTHBIM BHUJ YMCia, palMoOHAIbHOE
YHCIIO, HppalOHAIbHOE YHMCIO0, apu(pMETHUYECKHH KBaJpaTHBIM KOpEHb; YMEHHE
BBITIOJIHATH JEUCTBUS C YUCIIAMH, CPAaBHUBATh U YIIOPAIOYUBATH YKUCIIA, IIPEACTABIATH
yyciaa Ha KOOPAMHATHOW MNPAMOW, OKPYIJIATh YHCIIA; YMEHHE JelaTh NPUKUIKY U

OLICHKY pe3yJibTaTa BBIUMCIICHU N

YMeHue onepupoBaTh MOHITUSMH: CTETMIEHBb C IENBIM MoKa3aTeneM, apupmMeTuiecKui
KBaJIPAaTHBI KOPEHb, MHOTOWICH, anreOpanmdeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJlbHOM CTeneHW OOIbIIe €IUHHIIBI; YMEHHUE BBIMOJIHATH PAacUYETHI IO
dbopmynam, mpeoOpa3oBaHUS IENBIX, JPOOHO-PAIIMOHANBHBIX  BBIPAKCHUH |
BBIPQXKEHUIN C KOPHSMH, Pa3JIOKCHHE MHOTOUICHA HAa MHOXHUTENIH, B TOM YHUCIE C

UCIIOJIb30BaHUEM (OpMYJT pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne omnepupoBaTh MOHATHSAMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOM
[IEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YMEHHME DPEIIaTh
JUHEHHbIE W KBaJpaTHbIE YPaBHEHMsI, JPOOHO-pAIlMOHATIBHBIE YPAaBHEHHSI C OJHOMN
IIEPEMEHHOM, CHCTEMBl /IBYX JIMHEHHBIX ypaBHEHUH, JIMHEHHBIE HEPAaBEHCTBA M MX
CHCTEMBI, KBaJIpaTHbIE U IPOOHO-PAI[MOHAIbHBIE HEPABEHCTBA C OJHON NEPEMEHHOH, B
TOM YUCJIE IIPU PEIICHUH 3a1a4 U3 APYIMX IPEIMETOB U IPAKTUYECKUX 3a1a4; YMECHUE
UCIOJIb30BaTh KOOPIMHATHYIO NMPSAMYIO U KOOPAUHATHYIO IUIOCKOCTh TSl U300paXeHus

pELICHU YPaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMU: (DyHKIMS, rpaduk (QYHKIUH, HYTd (QYHKIHH,

MPOMEKYTKH 3HAKOMOCTOSHCTBA, IPOMEXKYTKHA BO3pacTaHusi, yObIBaHUS, HauOoJbIlIee




¥ HauMEHbIIee 3HA4YeHHs (QYHKIUHM;, YMEHHE OIEpPHPOBATh MOHATHAMH: TpsMast
NPONOPLUUOHATBHOCTD, JHHEWHass (QYHKIUS, KBaaparuyHas (QyHKOus, oOparHas
IPONOPIMOHATIBHOCTD, Mapaboina, rumnepOona; yMeHHe CTPOUTh Trpaduku (yHKIUH,
UCTIOJIb30BaTh IpadUKu AT ONpEIeNICHUsI CBOMCTB MPOLIECCOB M 3aBHUCUMOCTEH, JUIS
pelIeHus 3aa4 U3 Ipyrux y4eOHbIX IPEJMETOB U PEIbHON )KU3HH; YMEHHE BBIPaXKaTh

dbopMynaMu 3aBUCUMOCTH MEXIY BETMUYNHAMU

YMeHue omnepupoBaTh TOHSTHUSIMH: IOCIEIOBATEILHOCTD, apuPMETHUECKas W
r€OMETPUYECKAs POTPECCUN; YMEHUE HCIOJb30BATh CBOKMCTBA MOCIIEI0BATEIBHOCTEN,
(dbopMyITbI CyMMBI U OOIIIEr0 WICHA MPU PEIICHUU 33J1a4, B TOM YUCIIE 33724 U3 APYTUX

y4eOHBIX MPEIMETOB U PEATbHOM KUZHU

YMeHue pemiate 3a7ayd pasHbIX TUIOB (B TOM YMCJI€ Ha NMPOLEHTHI, JOJIM U YacTH,
JBIDKEHUE, padoTy, IIEHy TOBapOB M CTOMMOCTH MOKYIOK M YCIIYT, HAJOTH, 3aJadd W3
001acTH YIpaBJICHUsS JUYHBIMM M CEMEHHBIMM (PUHAHCAMM); YMEHHUE COCTaBIIATh
BBIPAKECHUSI, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI 110 YCIOBHIO 3a/1a4d, MCCIIEI0BATh

MMOJIYYCHHOC PCIICHHUEC U OLICHUBATDH HpaB,I[OHOI[O6HOCTL MMOJIYYCHHBIX PE3YJIbTATOB

10

11

YMeHue onepupoBarh MOHATHAMM: (UIypa, TOUKA, OTPE3OK, HpsAMas, Jyd, JOMaHasd,
yrojl, MHOTOYTOJIbHUK, TpPEYrOJbHUK, PpAaBHOOEAPEHHbII U  pPaBHOCTOPOHHUMI
TPEYroJbHUKHU, TNPSMOYTOJbHBIA TpPEYroidbHUK, MeAHaHa, OUCCEKTpHca U BBICOTA
TPEYroJbHHUKA, YETBIPEXYTOJIbHUK, NapaJuIeIorpaMM, poMO, IPSIMOYTOJIbHUK, KBaaparT,
Tpaneuus; OKPYXKHOCTb, KpyI, KacaTellbHas; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMHU
burypamu; ymeHue pemiarh 3aJadyd, B TOM 4YHCII€ W3 IOBCEJHEBHOW JXU3HHU, Ha
HaXO0XXJICHHE TeOMETPUUECKUX BEIMUYUH C IPUMEHEHUEM U3YUYE€HHBIX CBOMCTB (GUTyp U

¢dakToB

YMeHue omnepupoBaTh MOHATUSIMH: PaBEHCTBO (UIyp, PaBEHCTBO TPEYrOJbHUKOB;
MAapaJUIEIbHOCTh W NEPHEHAMKYJISPHOCTh NPSIMBIX, YIOoJd MEXAY HPSIMBIMH,
NEepIEHINKYIISAP, HAKIOHHAs, MPOEKIMs, nogooue (uryp, mogoOHbIe TPEYroIbHUKH,
CUMMETpHUsI OTHOCUTEIBHO TOYKM M IMPSAMOM; YMEHHE pACIO3HABATh PAaBEHCTBO,
CUMMETPUIO U Too0Hue (uryp, mapamiesbHOCTh U MEPHEeHIUKYISIPHOCTh NPSMBIX B

OKpYXKaroIieM MUpe

YMeHue onepupoBath MOHATUSAMU: JUIMHA, PACCTOSHUE, YroJl (BeIHYMHA yria, CHHYC U
KOCHHYC yIja TpPeyroJIbHUKa), IJIOIIAb; YMEHHE OLIEHWBATh pa3Mepbl MPEAMETOB U
00BEKTOB B OKPYXAIOIIEM MHUPE; YMEHHUE MPUMEHITH GOPMYJIbl IEPUMETPA U TIIOLIAAN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIAAU Kpyra, o0beMa MpsMOYroJIbHOTO
napaJulesIeuIe1a; YMEHUE IPUMEHATh IPU3HAKNA PABEHCTBA TPEYTOJBHUKOB, TEOPEMY
O CyMMe YIJIOB TpeyroipHUKa, Teopemy Iludaropa, TpuroHomerpuyeckue

COOTHOUIEHUS ISl BBIYMCIICHUS JUTMH, PACCTOSTHUH, TUIOIIAICH

12

YMenne n300paxkath MI0CKue (GUTYPHI U UX KOMOMHAITNHU, IPOCTPAHCTBEHHBIE (DUTYPHI

OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M DJEKTPOHHBIX CPEICTB IO




TEKCTOBOMY HUJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHnue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHASA CUCTEMa KOOPAMHAT; KOOPAUHATHI
TOYKH, BEKTOpP, CyYMMa BEKTOPOB, IPOM3BEICHHE BEKTOpPA HAa YHUCIO, CKAJISIPHOE
MIPOU3BEICHUE BEKTOPOB; YMEHHME HCIOJIb30BaTh BEKTOPbl M KOOPAMHATHI IS
NPEJCTAaBICHUS JaHHBIX M PEIICHUs 3aJa4, B TOM 4YHCIIE U3 JAPYrUX Y4eOHBIX

NpEeaAMETOB U peaanofI KHN3HU

14

15

16

VYMeHHe oneprpoBaTh MOHITUSMH: CTOJOUKOBBIE M KPYrOBBIE THArpaMMBbI, TaOJIHIIbI,
cpenHee apu(MeTHUECKoe, MeIuaHa, HauOoJblllee U HAUMEHbIIEE 3HAYCHUS, pa3Max
YHUCIIOBOrO Habopa; yMEHHE U3BJIEKaTh, HHTEPHPETHPOBATh M IPEOOPa3OBBIBATH
UHPOpPMALIMIO, TPEICTABICHHYI0 B TaONMLIAX M Ha JAMarpaMmax, OTPaKaIoIIyIo
CBOWMCTBA M XapaKTEPUCTHKH PEaTbHBIX MPOIIECCOB U SBJICHUI; YMEHHE PAacIO3HABAaTh

HN3MCHYHMBLIC BCIIMYMHBI B OKPY’KArOIeM MHUPEC

YMeHue onepupoBarh MOHATHAMH: CIy4alHbIA ONBIT (CIy4alHBIM 3KCHEPHUMEHT),
JJIEMEHTApHOE COOBITHE (3JIEMEHTApHBIH HCXOM) CIy4allHOrO OMbITa, CilydailHoe
cOOBITHE, BEPOSATHOCTh COOBITUS; YMEHHE HAXOAUTh BEPOSATHOCTH CIIy4allHBIX COOBITUI
B OIIBITAaX C PABHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITUSMU; YMEHUE pelllaTh 3aJauu
METOJIOM OpPraHM30BaHHOI'O IMepedopa U C KCIOIb30BAaHUEM IIPAaBUJIA YMHOKEHUS;
YMEHHUE OLIEHUBATh BEPOSITHOCTHU pEaNbHBIX COOBITHM M SIBJIEHUH, NMOHMMAaTh pPOJIb
MPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITHM B OKpYXalolleM MHUPE U B
KU3HH; 3HAKOMCTBO C IOHSATHUEM HE3aBHCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM

OOIBIIMX YHCETI U €T0 POJIBIO B MAaCCOBBIX SIBJICHUAX

YMeHnue BBI6I/IpaTB HOI[XOI[SIH_[I/II\/'I I/I3y‘ICHHBII>'I METO IJIA PCHICHUA 3ada4u, IPUBOAUTH
MNpUMEPbl MATCMATHUYCCKUX SaKOHOMepHOCTCI\/’I B IpUpOAC U XKWU3HHU, PACIIO3HABATH
IMMPOSABJICHUC 3aKOHOB MATEMATUKU B HCKYCCTBEC, OIMCHLIBATH OTACIBHBIC BBIAAKOIIUCCH
PE3YyIbTAaThl, NOJIYYCHHBLIC B XOAC PA3BUTUA MATCMATHKU KaK HAYKH, HOPUBOAWUTH
MMPpUMEPbI MATEMATUYCCKUX OTI(pLITI/Iﬁ U UX aBTOPOB B OTE€YECTBEHHOM H BCCMHpHOﬁ

UCTOPUU




INEPEYEHD 2JIEMEHTOB COIAEP KXAHUSA, ITPOBEPAEMBIX HA OI'3 ITO
MATEMATHKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Yucna v BEIUMCIICHUS

1.1

Harypanbsnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEbIX YUCEl

1.2 OOBIKHOBEHHBIE U JACCATUYHBIEC APOOU, TPOLEHTHI, 0ECKOHEUHbIE IEPUOINIECKUE IPOOH
1.3 Panmonaneubie yncna. Apudmernyeckue onepanuu ¢ palroHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIE YUCTa. APpH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
s [IpuOnmxE€HHbIE BBIYUCICHUSA, MpaBWIa OKPYIJVIEHUs, MPHUKUAKA M OLEHKa pe3ylbrara
' BBIYMCIICHU I
2 AnreOpandecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpakeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
2.2 Crenens c 1enbiM nokasareneM. CTeneHb ¢ palnoHaIbHBIM Moka3areiaeM. CBOMCTBa CTETICHU
2.3 MHorousneHsl
24 Anrebpanueckas 1po0b
) s Apudmernueckuii KOpeHb HaTypajdbHON creneHH. JleHcTBUS ¢ apuMETHUYECKUMH KOPHSIMHU
. HATYpaJbHOW CTENEHU
3 VYpaBHEHMSI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaNIbHBIE ypaBHEHUsI. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.2 [enble u 1po6GHO-panioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Pemrenne TekcTOBBIX 3a7a4
4 YucnoBsle OCIEN0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATELHOCTEN
4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. Gopmysa CI0XXHBIX IPOLIEHTOB
5 OyHKINH
OyHK1UA, cmocoos! 3aaanus Gyaknun. ['paduk pyrakmmu. O61acTh onpeaeIeHns] # MHOKECTBO
- 3HaueHud ¢ynkumu. Hymu ¢ynkuuu. ITIpoMexyTku 3HaKOmocTosHCTBA. [IpomexyTku
o MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMbI (yHKIMU. HanGosblnee u HauMeHbllee
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
6 KoopaunaTs! Ha IpsAMOM 1 IJIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus




7.1

I'eomerprueckue GUrypsl 1 UX CBOIMCTBa

7.2 Tpeyronbauk
7.3 MHOTroyrojabHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpudecKux BEIM4YUH
7.6 BekTopsl Ha n10CKOCTH
8 BeposiTHOCTB M cTaTuCcTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padmr
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