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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B MIOBCEAHEBHOMN KU3HU. Pa3BuTHe y o0yyaromumxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIUICHNUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHNe 1 KOHKPETU3AINIo, abcTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» mjis OCHOBHOTO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSKEHUH TPEX JIET U3YUEHHUs Kypca, B3aUMOJECUCTBYS C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeHeMY 00I11eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHHUH. ANreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMATHKHA Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanbHOro Mupa. B 3amaunm oOydenuss anreOpe BXOAAT Takke
JanbHeiIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE0O0XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(GOPMATHKW, M OBJAJCHUE HaBBbIKAMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHs, CHOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCIIEA0OBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
n oOmectBe. M3ydyeHue marepuana CIOCOOCTBYET Pa3BUTHIO y OO0ydYaroONIuXcCs
YMEHUS UCTIOIh30BaTh PA3INYHBIC BHIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (HopMuUpOBaHHE
MPEICTABIICHUN O PO MAaTEMATUKU B PA3BUTHH [IUBUJIM3AIUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzydenne yuebHoro kypca «Anredbpa» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHne, MpeoOpa3oBaHKe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 33Ja4M Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepeMeHHBIE, YNCITIOBOE 3HAYCHHUE BBIPAKEHUS C IIEPEMEHHOM. JloImycTHMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBajpar pasHocTtu. Popmyna pa3HOCTH KBaaparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
crnocoboM MoAcCTaHOBKU. IlpuMepsl perieHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM ypaBHEHHM.



DOyHKIMHA

Koopaunarta Touku Ha npsiMoil. YnciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOIA.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHON MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
bynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmyeckoe pernieHue ITUHEHHBIX YPaBHEHUHW M CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YUCIIA.

AaredpanvyecKue BbIPAKEHUSA

KBagparHeiii  TpEXWIeH, pa3jIOKEHHE  KBAJpPaTHOIO TPEXWIEHA HA
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE aireOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEeHHM, CBOISIIUXCS K JUHEWHBIM U KBaJIPaTHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas waTEpHpeTalivsd YpaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[lonarue Qynkuun. OO6nacTh ONPEACTICHUS W MHOXXECTBO 3HAYCHUM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.



I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkuuun no e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKaIOMIUX peabHbIE MPOIECCHI.

ODyHKIMY, OMUCHIBAIOIIME TNPSIMYI0 U OOpaTHYIO MPOIMOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyakimn Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KVIACC

Yuciaa v BIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIE YUCIIA
Kak OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPAMOMU.

CpaBHeHME JIGHCTBUTENIBHBIX 4YHCEN, apu(MeTHYecKue JeHCTBUA C
JEACTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOIIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHU.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemeHne ypaBHEHH M, CBOASIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEpeMEHHBIMU U ero rpaduk. PemieHue cuctem IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JByMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

5



Ipaduxu dysxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U NIPOTPECCHH

[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
pPEKyppeHTHOI (popMyIoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMerpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CI10KHBIE NPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LIEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUHM BCEHM JKU3HU MJIs yCHEIIHOW TpodeccrHoHaIbHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOILMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOJBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIIHCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0POBOrO  oOpa3a JKW3HH  (3J0pOBOEC  IHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMAaTUUECKUX 3HAHWM JJIsl PELICHUs 33/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranusa K U3MEHAWIIMMCH YCJOBHAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUThCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN ACATEILHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpeNeNeHus] TMOHATUW, YCTaHABIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMAaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,;
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh Hauboiee MOAXOAAINIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HHUKCUPYIOIIUE IPOTHBOPEUHE, IIpodJeMy,
CaMOCTOSITeJIbHO yCTaHABIIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  HMCCIAEJOBAaHHE 10  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OpMALMU TO KPUTEPUAM, MPEAJIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh M (QOPMYJIHpPOBAaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIE HAa TTOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYTUX
YYAaCTHHKOB JUanora, OOHapy>KMBaTh pa3IMuyue U CXOJCTBO IO3MIIMM, B
KOpPEKTHOH popme GpopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTA,
UCCJICIOBAHUSI,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIIecTBA  KOMaHIHOM  H
WHIUBUYyaIbHOM pabOThl TIPU pElIEHUH YYEeOHBIX MaTeMaTHYEeCKUX
3a/1ay;

MPUHUMATh 11€1b COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHU3AINIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00CyXaTh TPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBbIX (opmax pabotsl (oOcyxaeHus, oOMeH
MHEHUSIMHM, MO3TOBBIE INTYPMBI H JIPyTHE), BBIMOJHATH CBOK YaCTh
paboThI U KOOPJMHUPOBATH CBOM JACUCTBUS C APYTUMH WICHAMHU KOMaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISTh IJIaH, aJICOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca U
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
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e OIEGHUBATH COOTBETCTBUE pe3yjIbTaTa JEATEIbHOCTH MOCTABICHHOW LieTu
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS eI,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOydenuss B 7 KJjacce oOOydYarolMiicsi TMOJYyYUT CIIECAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeETHUECKHe
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHUW, MPUMEHATH PAa3HOOOpa3HbIE
cocoObI U MPUEMBI BBIUMCICHUS 3HAYEHHUM JPOOHBIX BBIPAXKEHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[TepexonuTh OT OJHOM (HOPMBI 3aIUCH YHUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIC YUCIA.

OKpyrJsTh yncia.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHH
YHUCJIOBBIX BBIPAXEHUN. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3jiOKEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJredpanyeckue BbIpaKeHUS

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSTh
e€ B Ipoliecce OCBOCHUS yUeOHOro MaTepuarna.

Haxonuth 3HadeHUsT OyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoimonHsAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPBITHUEM CKOOOK.

BbINONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.
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OcCyIlIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIH C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXMTEINS, TPYNIUPOBKU  CJIaraeMbIX,
npuMeHeHus: GOpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHbIX 3a7ad
13 MaTEMATUKHU, CMEKHBIX TIPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypalbHbIMU IIOKa3aTEIsIMHU IS
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHNS U HEPABEHCTBA

Pemars yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
MepexoJia OT UCXOJTHOTO YPABHEHUSI K PABHOCUILHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyecKkre METO/IbI IPHU PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX
CHUCTEM.

[logOupaTe nOpuMepsbl TAp YKCEN, SBISIIOMIUXCA PEIICHUEM JIUHEHHOIO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JHWHEWHOTO YpaBHEHHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
qucIie rpa@uIecKu.

CocraBisTh W pemiaTh JUHEHMHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUW TI0 YCIOBHUIO 33Ja4d, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4¥ MOJTYyYEHHBIA PE3yJIbTAaT.

DOyHKIUU

N3o00pakaTh Ha KOOPAUMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YMCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpJIMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpadux hyHKINUU Y = [X|.

OnuceiBaTh C TMOMOINIBIO (YHKIUNA W3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue GyHKIIUU 1O 3HAUYCHUIO €€ apryMEHTa.

[Tonnmate rpaduyeckuii crocod MPEACTABICHHUS W aHalW3a WHOOpMAaIuH,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:
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Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh JIeWCTBUTEIIbHbBIE
YUCI1a TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumensaTe moHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIIOJB3Ys MPU HEOOXOAUMOCTH KAJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3anmucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JAECATUUHBIX
npoOeit u creneneit yucna 10.

AaredpanvyecKue BbIPpAKEHUSA

[IpuMEHATP TMOHATHE CTENEHU C M[EJNbIM IOKa3aTEJIEM, BBIOJIHATD
npeoOpa30BaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETBIM MOKa3aTesIeM.

BBINONHATH TOXAECTBEHHBIE NMPEOOPa30BAHUS PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUJICHAMH U alreOpandecKuMu JApoOsIMHU.

PacknanpiBaTh KBaIpaTHbIN TPEXUIIEH HA MHOKUTEIU.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiath NMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUyuecKuX Npe/ICTaBIeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTh OT crnoBecHOW (GOPMYIHPOBKH 3amadul K €€ anre0pandeckoit
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yybTarT.

[IpuMeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLCHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIMHA

[TornmaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHSITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHEe O0003HAUYECHMSI), ONPEENIATh 3HAUeHHE (YHKIUMH MO 3HAYCHHIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Ctpoutsb rpaduku dIeMEeHTapHBIX QYHKIIUNA BUJIA:

y = kiIx, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
dbynkiuu 1o e€ rpaduxy.
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K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiics TOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

YucJa 1 BbIYUCIEHUS

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BeimonHITh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMUA YHCIIAMH,
coyeTas YCTHbIE M MHUCbMEHHBIE TPHUEMBI, BBINNOJHITh BBIYMCICHUS C
HppalMOHATILHBIMH YHCJIaMH.

Haxomute 3HaueHHs CTENEHEW C LENbIMU [OKa3aTelssMU H  KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh NPUKUAKY pPE3ybTaTa
BBIYMCJICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBICE W KBaApaTHBIE ypaBHEHUWsS, YPaBHEHMS, CBOJSIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIE YPABHEHUS.

Pemate cucrtemMbl NBYX JIMHEWHBIX YPAaBHEHUW C JABYMSI NEPEMECHHBIMHU U
CHUCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIMHEHUHBIM.

Pemiarh TekcTOBbIE 3ajauu  alreOpamvdeckKuM CIOCOOOM € ITOMOIIBIO
COCTAaBJICHUS YPABHEHMUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ IPUMECHEHUEM TpapuISCKUX MPEACTaBICHUM (yCTaHABIMBATh, UMEET
JIA YPaBHECHUE WJIM CUCTEMA YPABHEHUM PEIIEHHS, €CIIM MUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSAMOM, 3alMChIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIICHUM PA3JIMYHbBIX 33]1a4.

DyHKIUU

Pacno3naBath (yHKIMM U3y4eHHBIX BHJOB. [loka3piBaTh CcXeMaTHYECKH

pacIoyio’KeHNe Ha KOOPAMHATHON MIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx +c¢, y=x3,y=1X Yy = |x|, B 3aBucHMOCTH OT
3HaYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U H300paxarb cxemMaTH4YeCKu rpaduKu KBaJApaTUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (DYHKIIHI 1O UX TpaduKaM.
Pacno3naBaTh kBagpaTHuHyio QYHKIUIO 10 (HopMyIe, MPUBOIUTE MTPUMEPHI

KBaIpaTUYHBIX (DYHKLMHA U3 peanbHOMN )KU3HU, GUBUKHU, TEOMETPHH.
14



Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

Pacno3sHaBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX COCO0aX 3aaHMsl.

BbINONMHATE  BBIUMCICHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jeHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh WIEHbl IOCJIENOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YUCJIOBBIMHU IOCJIEIOBATEIBHOCTAMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

15



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHBIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoaensie  IpaxTiieckue U3y4eHust  o0pa3oBaTeJbHbIEC
padoThI padoTshI pecypenI
1 [ToHsiTHE parMOHAIILHOTO YUCIA 1
5 Apudmernaeckue 1eiCTBHS ¢ palliOHATBHBIMA 1
qKClIaMu
3 Apudmerndeckue 1eHCTBHS ¢ palliOHATBHBIMA 1
quclIaMu
4 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU 1
quCclIaMu
5 Apudmernueckue JeiCTBUS ¢ palliOHaIbHBIMU 1
quclIaMu
6 Apudmernueckue JeHCTBUS ¢ palliOHaIbHBIMU 1
qrclIaMu
7 CpaBHeHue, ynopsa04MBaHUE palliOHAIBHBIX 1
qucen
8 CpaBHeHue, ynopsi04iBaHUe PAllUOHATIBHBIX 1
qucen
9 CpaBHeHue, ynopsi04iMBaHNe PAlliOHATIBHBIX 1
quCell
10 Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypalabHBIM IIOKA3aTENEM 1 bubnuorexa [IOK
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https://m.edsoo.ru/7f421382

12 CreneHb ¢ HATYpPAJIbHBIM ITOKA3aTEIeM bubmmorexa [JOK
https://m.edsoo.ru/7f42154¢
13 CreneHb ¢ HATYpAJIbHBIM MTOKA3aTEIEM bubmorexa LHOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATYpPAJIbHBIM ITOKA3aTEIeM
15 Perrenne 0CHOBHBIX 33/1a4 Ha APOOH, MTPOLICHTHI
U3 peaJbHOM NPAKTUKH
16 Pemenrie oCHOBHBIX 3a/1a4 Ha APOOU, TPOLIEHTHI
U3 peaJbHOM NPAKTUKH
17 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOU, IPOLICHTHI
U3 peallbHOM MPaKTUKH
18 Perrenne 0CHOBHBIX 3a/1a4 Ha APOOH, MTPOLICHTEHI
13 peaJbHON NPAKTUKH
19 [Tpu3HaKK JeTUMOCTH, Pa3JI0KEHUS Ha
MHOHUTEIN HATyPaJTbHBIX YHCET
20 [Tpu3HaKK JeTUMOCTH, Pa3JI0KEHUS Ha
MHOHUTEIHN HAaTYPaJbHBIX YHCENT
21 Peanbnble 3aBucumocTH. [Ipsimast u odpaTHas
MPOTIOPIIMOHAITLHOCTH
99 Peanbubie 3aBucumoct. [Ipsamas u obparHas
MPONOPIIMOHATILHOCTH
93 Peanbubie 3aBucumoctH. [Ipsmas u obparHas
MPONOPIMOHATILHOCTH
24 Peanbnbie 3aBucumocTt. [Ipsimas u oOpaTHas
MPOTIOPIIMOHAITLHOCTH
25 KonrtponsHas padora no reme "ParmonanbHble 1
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ypcia"

26 BykBeHHBIE BBIPAKEHIS Bubmaorexa ITOK
YK P https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 dopMmybl
29 [Tepemennsbie. JlomycTrMBbIe 3HAYCHHS
MIEPEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
30 ACKPBITHE CKOOOK U MPUBEACHUE IT0J00HBIX Bubmorexa ITOK
packp pHBel a https://m.edsoo.ru/7f41fafa
clIaraeMabIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
31 ACKPBITHE CKOOOK U MPUBEACHUE IT0J00HBIX bubnmorexa LOK
packp pHBel a https://m.edsoo.ru/7f41fd70
cllaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
32 packpbITHE CKOOOK U PUBEAECHUE MOA00HBIX
cllaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
33 packpbITHE CKOOOK U TIPUBEICHHUE IMTOA00HBIX
cJIaraeMabIX
34 CBOICTBA CTEIIEHH C HATYPAJIbHBLIM ITOKA3aTEIEM bubmmorexa [IOK
M https://m.edsoo.ru/7f421382
35 CBOJICTBA CTEIIEHH C HATYPAJIbHBIM ITOKA3aTEIEM bubmmorexa LOK
M https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHH ¢ HATYPAILHBIM [TI0Ka3aTEIEM bubmmorexa [TOK
M https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 M
HOTOHICHDL https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubnmoreka [JOK
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https://m.edsoo.ru/7f422930

39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 Ciio)keHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuotexa [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
43 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f42464a
45 @opMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [OK
https://m.edsoo.ru/7f424c12
46 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [JOK
https://m.edsoo0.ru/7f4251d0
48 Paznosxenre MHOTOUYJICHOB HA MHOXKUTETH bubmmorexa [JOK
https://m.edsoo.ru/7f423312
49 Paznosxenre MHOTOUYJICHOB HA MHOXKUTEITH bubmmorexa [JOK
https://m.edsoo.ru/7f4237fe
50 PaznioskeHre MHOTOYJICHOB HA MHOYKHUTEIH bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTOYWICHOB Ha MHOKHTEITH
59 KonrtponbHas padora no reme "Anredpanyeckue 1

BbIpaKeHUs"
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VpaBHEeHHE, IpaBuIIa MPeoOpa3OBaHUS

53 ypaBHEHUS, PABHOCUIILHOCTh ypaBHEHUI
54 JInnelinoe ypaliHeHHe C OJIHOH vnepeMeHHop”I,
pellIeHne JIMHEWHBIX ypaBHEHUI
55 JIuneliHOe ypaBHEHHE C OJTHOW [TEPEMEHHOM, bubnmoreka [JOK
peleHNe JIMHEHHBIX YPaBHEHUM https://m.edso0.ru/7f420482
56 JInHenHoe ypaBHEHHE C OJIHOW MEPEMEHHOM,
peuieHue JIMHENHBIX YpaBHEHUI
57 Pemrenue 3a1au ¢ moMoIIbI0 ypaBHEHUM bubmorexa LHOK
https://m.edsoo.ru/7f42064e
58 Pemenwue 3a1a4 ¢ moMoIs0 ypaBHEHUN bubmorexa LHOK
https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ oMol ypaBHeHUH bubmmorexa LOK
https://m.edso00.ru/7f4209a0
60 Pemenue 3ana4 ¢ moMoOIIbI0 YpaBHEHUN bubmmorexa [OK
https://m.edsoo.ru/7f420e6e
61 JIuHeliHOE ypaBHEHME C IBYMS [IEPEMEHHBIMU U bubnnoreka [JOK
ero rpaduk https://m.edso0.ru/7f427¢c32
62 JIuHeitHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U bubnuotexa [JOK
ero rpauk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JINHEWHBIX YPaBHEHUM C IBYMS bubmuorexa [IOK
IIEpEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JINHEMHBIX YPABHEHHI C IByMs
NepeMEHHbIMU
65 Cucrema 1ByX JINHEWHBIX YPAaBHEHHUM C IBYMS
MepeMEHHBIMHU
66 Cucrema IByX JINHEUHBIX YPaBHEHUM C IBYMSs

INEPEMEHHBIMU
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bubmuorexa [JOK

o Pewettiie cictem ypaHetiil https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHUH bubmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHI bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHUH
71 Pewmenne cucreM ypaBHeHUN
79 KontponbHas padota nmo teme "JIuHelHbIS 1 bubnnoreka [JOK
ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touky Ha psaMoit bubmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
& HHeroBbIe MpOMEKyTKil https://m.edsogru/7f41dﬁ2
75 YucnoBble TPOMEKYTKH
76 Paccrosinre Mexay AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
77 Paccrosinre Mexny AByMs TOUKaMH
KOOPJAMHATHOM MPSIMO1
78 [IpssMoyronbHas cucTeMa KOOpIAMHAT Ha bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucteMa KOOpJANHAT Ha bubnnoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu ng:;;fii?ﬁ}; £4168a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu ng:;;f;;?ﬁﬁ £416d80
82 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMYyITaMU
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bubmuorexa [JOK

83 4 i
TEHHE TPAPUKOB PEATbHBIX 3aBUCUMOCTEH httos://m.edsoo.ru/7fA1ea24
84 Urenue rpadMKOB peaibHBIX 3aBUCUMOCTEH
bubmuorexa [JOK
I1
8 OUSTHE yHKILH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIN
bubmuorexa [JOK
7 . .
8 CBoficTra (ynicunii https://m.edso0.ru/7f41f078
. . bubmuorexa [JOK
88 CoiicTsa dymiuii https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
89 Jluueiinas pynicui hittps://m.eds00.ru/7f427282
. bubnuotexa [JOK
0 Jluneiinas dymkiis https://m.eds00.ru/7f427412
V- bubnuorexa [JOK
91 IToctpoenue rpaduka TuHeHHON QyHKIMH https://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka TuHeHHON QyHKIMH
93 I'padux pynknmm y =[x|
94 I'paduk pynkumn y =[x|
KonTponbhas padota no teme "KoopauHatsl u
95 r aq)TI/II)KH o I;)( nn" / Bee occnﬁCKI;Isll 1 bubmmorexa LIOK
P - YRR P https://m.edsoo.ru/7f41f50a
IpoBepoyHas pabora
96 Htorosast KoHTpoJbHAsA paboTa / Beepoccuiickas 1 bubnuoreka [IOK
poBepoyHas pabora https://m.edso0.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOIOB
Kypca 7 kinacca, 0000IIeHre 3HaHUHA
08 [ToBTOpEHNE OCHOBHBIX MOHSTHI U METOJIOB bu6nmoreka [JOK

Kypca 7 kiacca, 000011eHue 3HaHUI

https://m.edsoo.ru/7f429f32
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99 [loBTOpEHNE OCHOBHBIX MMOHATHI U METOJI0B 1 bu6mumorexa [IOK

Kypca 7 kiacca, 000011eHue 3HaHUI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1

Kypca 7 kinacca, 0000IIeHre 3HaHUHA
101 [ToBTOpEeHNE OCHOBHBIX MOHIATHI U METOOB 1 bubnmoreka [JOK

Kypca 7 ki1acca, 000011eHue 3HaHUIA https://m.edsoo.ru/7f42a27a
102 IToBTOpPEHME OCHOBHBIX MOHATHI U METOJOB 1 bubnnorexa [HOK

Kypca 7 kinacca, 00001ieHre 3HaHUH https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne aTa nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuuyeckue A op
n/n Bceero p G u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypebI
1 KBagparHbiii KOpeHb U3 YUCIIA 1 bubmmorexa LIOK
P P https://m.edso0.ru/7f42d452
bu6 K
2 [TonsiTHe 006 UpPPALIMOHAIILHOM UHUCIIE 1 htI;Ips?'I/I//I&T::i;aogg 171426804
3 JlecaTHYHBIE TPUOJIMKESHUST UPPAMOHATIBHBIX 1
quce
4 JlecsiTuuHblie TPUOIMKEHUS UPPALMOHATIBHBIX 1
qucen
5 JleficTBUTENBHBIE YKCTIA 1
6 CpaBHEHHE IEHCTBUTENBHBIX YUCEI 1
7 CpaBHeHUE 1€ CTBUTENBHBIX YUCEI 1
8 ApudmeTrueckuii KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue BUa X* = a 1
10 CgoiicTBa apu(PMETHIECKUX KBAJAPATHBIX 1 bubnunoreka [JOK
KOpHEH https://m.edso0.ru/7f42d862
11 CBoiicTBa apupMeTHUECKUX KBAPATHBIX 1 bubnnoreka [JOK
KOpHEH https://m.edso0.ru/7f42d862
12 [IpeoOpa3oBaHye YHCIOBBIX BBIPAXKEHUH, 1 bubanorexka [JOK
COZEPIKAIINX KBAIPATHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHre YHCTOBBIX BBIPAKEHUH, 1 bubnuorexa [IOK

coJiepKallluX KBaJpaTHBIE KOPHU

https://m.edsoo.ru/7f42ded4
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14 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, bu6mumorexa [IOK
coJiepKallluX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
[IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, bubnuoreka [IOK

15
COZIEpIKAILNX KBAIPATHBIE KOPHU https://m.edso0.ru/7f42e262

16 C bu6mmoreka [IOK

TCHCHD € HCIBIM HORAsaTeren https://m.edsoo.ru/7f4354a4
CranpapTtHas 3anuch yucia. Pazmepbl 00beKTOB

17 OKpY’KaroIIero Mupa (0T 3JIEMEHTAPHBIX YaCcTHUI] bubnuoreka [IOK
710 KOCMUYECKHX 00BEKTOB), JUINTEIBLHOCTh https://m.eds00.ru/7f436098
IIPOLIECCOB B OKPY’KAIOLLEM MHUPE

18 Croit bubmuorexa [JOK

BOIICTBA CTEIIEHU C LIEJIbIM [TOKA3aTeIeM https://m.edsoo.ru/7f435648

19 Croit bubmuorexa [JOK

BOIICTBA CTEIIEHU C LIEJIbIM [TOKA3aTeIeM https://m.edsoo.ru/7f435648
20 Caoii eJIBIM TTOKa3aTeseM bubmmorexa [OK
BOHCTRA CTEHCHI C HEX . https://m.eds00.ru/7f435648
21 Croit bu6mmoreka [IOK
BOMCTBa CTENEHH C IIeJIBIM MIOKa3aTeneM https://m.edsoo.ru/7f43599a
99 Croit oM bu6mmoreka [IOK
BOICTBA CTENEHH C IIeJIBIM TIOKa3aTee https://m.edsoo.ru/7f4356d6

23 KBanpaTHslii TpéxuiieH

24 KBanpatublit TpéxuneH

o5 PasnoxeHne kBagpaTHOro TpéXusacHa Ha bubnnoreka [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f42fd38

26 Pa3noxxeHue kBapaTHOTO TpEXUieHa HA bubnuoreka [IOK
MHOKHTEIIN https://m.edsoo.ru/7f42fd38

97 KonrtponbHas padora no remam "KBajgpaTHbie 1 bubnuorexa [IOK

kopHu. Crenenu. KBagparuseiif Tpexwien"”

https://m.edsoo.ru/7f42ec80
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https://m.edsoo.ru/7f435648
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bubmuorexa [JOK

28 Anrebpanrieckas Apode https://m.edso00.ru/7f430382
29 JlomycTuMble 3HAYE€HUS TEPEMEHHBIX, BXOISIINX
B alredpandyeckue BhIPpaKeHUS
30 JlommycTuMbIe 3HAYEHUS TTEPEMEHHBIX, BXOISIITNX
B aIre0pandeckue BoIpakKeHUs
. . bubmuorexa [JOK
31 OcHOBHOE CBOMCTBO allredpandeckoi apoodu httos://m.e dsogru [7£430866
. bubnuorexa [JOK
32 Coxpauerne apobeit https://m.edsogru/7f430a8a
. bubnuotexa [JOK
33 Coxpanertie Apodeit https://m.edsogru/7f430f44
. bubnuotexa [JOK
34 Coxpatenie 1podeit https://m.edsogru/7f430f44
35 CrnoxxeHue, BBIYUTAaHWE, YMHOKEHUE U JICJICHHE bu6mmorexa [IOK
anredpandeckux apooeit https://m.edso0.ru/7f43128c
36 CrnoxxeHue, BBIYUTaHUE, YMHOKEHHUE U JCIICHHE bubnmnoreka [JOK
anredpandeckux apooeit https://m.edso0.ru/7f4315c0
37 Crnosxenue, BBIYUTaHHUE, YMHOKEHHUE U JICJICHHE bubnmnorexa [JOK
anredpanveckux apooeit https://m.edso0.ru/7f4318c2
38 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U JICJICHHE bu6mmoreka [IOK
anredpandeckux apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBanue BbIpaxeHH, CoepIKaluX bubnuorexa [IOK
anredpandeckue Apooun https://m.edsoo.ru/7f43259c
40 [IpeoOpa3oBaHue BhIpaKEHHH, COIEPIKALITIX bubnmnoreka [JOK
anredbpanveckue 1poou https://m.edso0.ru/7f432736
41 [IpeoOpa3oBaHue BbIpaXeHHH, COIEepIKaLIIX bubnnorexa [JOK

anreOpandeckue Apoou

https://m.edsoo.ru/7f432736
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42 KonrtponsHas padora no reme "Anredpanyeckas 1 bu6mumorexa [IOK
TpoOp" https://m.edsoo.ru/7f431d36
bubmmoreka [JOK
43 Ksagpatioe ypasneiie https://m.edsog ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBajipaTHOE ypaBHEHHE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEH KBaJI[paTHOTO ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEH KBaJIpaTHOTO ypaBHEHUS bubmorexa LHOK
https://m.edsoo.ru/7f42f3f6
48 dopmyna KoOpHEH KBa[paTHOTO ypaBHEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42f5a4
bubmuorexa [JOK
49 Teopema Bitera https://m.edsogru/7f42fef0
bubnuotexa [JOK
S0 Teopema Bitera https://m.edsogru/7f430076
51 Pemenue ypaBHeHwMil, CBOAAIIUXCA K bu6mmoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
59 Pewrenue ypaBHeHUH, CBOASIIIUXCS K bu6nmoreka [IOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS bubmmorexa LIOK
https://m.edso00.ru/7f4328c6
54 [Ipocreiimume qpoObHO-palOHAIbHBIE YpaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO bubmuorexa [JOK

KBaJIpaTHBIX YpaBHEHUI

https://m.edsoo.ru/7f42f75¢c
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56

Perrenue TeKCTOBBIX 3a]1a4 C TOMOIIbIO
KBaJIpaTHBIX YPaBHEHHI

bubmuorexa [JOK
https://m.edsoo.ru/7f42f8f6

57

58

59

Konrponsnas padora no reme "KBanparasie
ypaBHEHHUS"

JluneiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU,
ero rpaduk, IpUMephI PellieHUs] ypaBHEHUN B
LEebIX YUCITaX

JluneiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMH,
ero rpaduk, IpUMephl PelIeHUs] ypaBHEHUN B
LEeBIX YUCITaxX

bu6mmoreka [IOK
https://m.edsoo.ru/7f4301f2

60

JInHeliHOe ypaBHEHME € IBYMs IIEPEMEHHBIMU,
ero rpauk, IpUMephl PeIICHUs yPaBHEHUH B
LEJIBIX YHCIIaX

61

62

Pemenne cucreM NByX JIMHEWHBIX YPaBHEHUH €
JBYMS IEPEMEHHBIMHU

Pemrenue cucreM AByX JIMHEWHBIX YPaBHEHUN C
JIBYMS IEPEMEHHBIMU

63

Pemrenne cucreM NByX JIMHEWHBIX YPaBHEHUH €
JBYMS IEPEMEHHBIMHU

64

65

[Tpumepsl penieHnst CUCTEM HETMHEHHBIX
YpPaBHEHUU C IBYMsI IEPEMEHHBIMHU

[Ipumeps! peleHns CUCTEM HETUHENHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

66

I'padmueckas nHTEpIIpeTaLs YpaBHEHUS C
JBYMsI IEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHUI C IByMS IEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpIIpeTaLis YpaBHEHUS C
IBYMs IEPEMEHHBIMU M CUCTEM JIMHEHHBIX

bu6nmoreka [JOK
https://m.edsoo.ru/7f43d6d6
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YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemenne TekcTOBBIX 3a1a4 C IIOMOIIBKO CUCTEM

68 .
YpaBHEHUI
69 Pemennie TEeKCTOBBIX 3a71a4 C TOMOIIBIO CUCTEM
YpaBHEHUI
20 Pemenue TeKCTOBBIX 3aJa4 C IOMOILBIO CUCTEM
YpaBHEHUU
71 UucnoBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM
JIuneliHbple HEPABEHCTBA C OJJTHOM EPEMEHHOU U bubnuotexa [JOK
74
HX pelieHue https://m.edsoo.ru/7f42c692
75 JInHeHbIE HEPAaBEHCTBA C OJHON TEPEMEHHOMN 1 bubnnoreka [JOK
UX PELICHHE https://m.edso0.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA ¢ OJHOU NIEPEMEHHON U
UX pelIeHne
77 Cuctembl TMHEHHBIX HEPABEHCTB C OAHOU bubnuotexa [JOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f42cb88
78 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHENHBIX HEPABEHCTB C OJTHON
IIEPEMEHHON U UX pELICHHE
80 N3006paxeHnue pemieHns JMHEHHOTro bubnnoreka [JOK
HEPABEHCTBA U UX CUCTEM Ha YMCIIOBOU IIPAMOM https://m.edsoo.ru/7f42c9e4
81 N3006paxeHnue pemieHus JMHEHHOTro bubnuoreka [IOK
HEpPABEHCTBA M MX CUCTEM HA YHUCIIOBOU MPSIMO1 https://m.edsoo.ru/7f42c9e4
82 KonrtponsHas pabora no Temam "HepaBeHcTBa. 1
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Cucremsl ypaBHeHUI"

bubnunoreka [HOK
83 Tomsmne gy https://m.edsogru/7f433c12
84 OO6nacTh onpeneyeHus] © MHOKECTBO 3HAYCHUN bubnunoreka [HOK
byHKIIII https://m.edsoo.ru/7f433d84
85 Crnioco0wl 3a1anust GyHKITUN
86 I'padux pyHKIIIHN
87 CaoiicTBa GyHKIINH, UX OTOOpaKEHUE Ha
rpaduke
88 Urenue u noctpoeHne rpagukoB GyHKIHUN
89 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOIIIX
peabHbIE POLIECCH
90 OyHKIMH, OTIUCHIBAIOUINE MIPSMYIO U 00paTHYIO bubnuotexa [JOK
MIPONOPIMOHATIBHBIE 3aBUCUMOCTH, X TpaduKu https://m.edsoo.ru/7f434bbc
91 ['unepbona
bubnnoreka [JOK
92 Tunepoona https://m.edsogru/7f4343e2
98 Tpadux byniumm y =x* E::gﬁﬁgg;ggﬁmmmz
Oyukmum Y =X2, Yy = X3,y = VX, ¥y = [x[;
94 rp}:im[:lecx):)e peﬁeHHe, })I/paBHéH);Iﬁ LI |(’)I/ICTeM bubmmorexa LIOK
. https://m.edso0.ru/7f434d38
ypaBHEHHH
[ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB
95 KypcoB 7 # 8 KJ1accoB, 0000IICHHE 3HAHUH / 1 bubmmorexa [JOK
Beepoceniickas mpoeponas padora https://m.edsoo.ru/7f4371aa
96 Htorosast kKoHTpoJbHAsA paboTa / Beepoccuiickas 1 bubnnorexa [JOK

MpoBepoyHas pabora
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97 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HaHU I

98 IToBTOpEHME OCHOBHBIX IOHATHI U METOJOB 1 bubnuoreka [IOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHHE 3HAHUN https://m.edsoo.ru/7f43736¢

99 [ToBTOpEeHNE OCHOBHBIX MOHIATHI U METOOB 1 bubnmoreka [JOK
KypcoB 7 1 8 KjaccoB, 00001IeHne 3HaHU I https://m.edsoo.ru/7f437510

100 IToBTOpPEHME OCHOBHBIX MOHATHI U METOJOB 1 bubnnorexa [HOK
KypcoB 7 u 8 Ki1accoB, 00001IeHre 3HAHUN https://m.edsoo.ru/7f4376b4

101 IToBTOpEHME OCHOBHBIX MOHATHI U METOJOB 1 bubnuoreka [IOK
KypcoB 7 1 8 KJ1accoB, 0000IICHIE 3HAHUN https://m.edsoo.ru/7f436b88

102 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB 1 bubnuorexa [JOK
KypcoB 7 u 8§ Ki1accoB, 0000I1IeHre 3HAHUN https://m.edsoo.ru/7f437858

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue il?»y‘lel-ll/lﬂ :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypen
1 PauvonaneHble yncna, uppalvoOHaIbHbIE YUCIIA, 1
KOHEYHbIE 1 OECKOHEUHBIE ECATUYHBIE TPOOH
MHOX€ECTBO JEUCTBUTECIHHEBIX UYHCEI;
2 JEHCTBUTEILHBIC YHCIIa KaK OECKOHEYHBIC 1
JECSITUUHBIE POOH
B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKITY
3 MHOXECTBOM JICUCTBUTEIBHBIX YUCEN U 1
MHO>ECTBOM TOYEK KOOPAMHATHOU MPSAMON
CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,
4 apupMeTHYECKUE EUCTBUS C IEHCTBUTEIbHBIMU 1
YUCITaMHU
5 [TpubnmxEéHHOE 3HAUCHNE BETHUYNHBI, TOUHOCTD 1
MPUOTHKEHUS
6 OxpyriieHne Jrcesn 1
7 OxkpyrneHue yucen 1
8 [Ipukuaka 1 oLleHKa pe3yabTaTOB BEIYMCIICHUM 1
9 [Ipuknaka u OLeHKa pe3yabTaTOB BEIYMCICHUN 1
10 JIuneitHoe ypaBHeHUE. Pelienue ypaBHeHHI, 1 bubnuotex [JOK
CBOJALINXCS K JIMHEWUHBIM https://m.edsoo.ru/7f43bf66
11 JInneliHoe ypaBHeHue. Pemenne ypaBHeHUH, 1

CBOISIIITUXCSA K JIMHEHHBIM
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12 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHMi, bu6mumorexa [IOK
CBOJIAIIUXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
13 KBagparnoe ypaBHeHue. Penienue ypaBHeHH, bubnuoreka [IOK
CBOJIAILINXCS K KBaJIPAaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmmorexa LIOK
https://m.edso00.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHNUS bubmmorexa LIOK
https://m.edso00.ru/7f43c3d0
[Ipumepsl penieHuss ypaBHEHUN TPEThEU U
16 YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHOXKHUTETN
[Ipumeps! perieHus: ypaBHEHUH TpeTbel U
17 4eTBEPTOI cTeneHe pa3oKeHueM Ha
MHOXKHUTEIN
18 Pemienue 1poOGHO-pallMOHANIBHBIX YpaBHEHHH bubmmorexa LIOK
https://m.edso00.ru/7f43c9b6
19 Pemenne npoOGHO-paliMOHaNbHBIX YpaBHEHUN bubmmorexa LIOK
https://m.edso00.ru/7f43c9b6
20 Pemienue TekcTOBBIX 33aau anredpandeckum
METOJIOM
21 Pemienue TekcTOBBIX 33au anredpandeckum
METOJIOM
99 Pemennie TekCTOBBIX 3a7a4 anredpandeckum
METOJIOM
93 KonrtponbHas pabora o Teme "YpaBHEHUS C 1
OJIHOM TIepeMeHHOM"
24 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk bubnmorexa LIOK

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

25 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 TpaduK httos://m.edsoo.ru/743d0ba
26 CucreMa JIByX JUHEUHBIX YPaBHEHUH C JBYMS
NIEPEMEHHBIMU U €€ pelleHHe
97 Cucrema 1ByX JUHEHHBIX YPAaBHEHUM € JBYMs
IIEPEMEHHBIMU U €€ pelieHue
28 CucreMa JIByX JMHEUHBIX YPAaBHEHUH C JBYMS
NIEPEMEHHBIMU U €€ pelleHHe
29 Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH C JBYMs
NIEPEMEHHBIMU U €€ peleHHe
Pemenne cucreM qByX ypaBHEHUH, OJHO U3
30 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOH bubmorexa LHOK
https://m.edsoo.ru/7f43d23a
CTETEHU
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
31 KOTOPBIX JIMHEHHOE, a APyroe — BTOPOM bubmmorexa LIOK
https://m.edsoo.ru/7f43d55a
CTETIeHU
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
32 KOTOPBIX JIMHEWHOE, a APYyroe — BTOPOM
CTETIEHU
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
33 KOTOPBIX JIMHEWHOE, & APYyroe — BTOPOM
CTETIEHU
34 I'padmueckas uHTEpIIpETaLINs CUCTEMBI
YpaBHEHUH ¢ ABYMS NTEPEMEHHBIMU
35 Pemienue TekcTOBBIX 3aau anredpandeckum
croco6om
36 Pemienue TekcTOBBIX 3aa4 anre0Opandeckum

CII0CO00OM
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KonTponpHas padota o teme "CucreMsr

37 o 1
YpaBHEHUI
38 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA
39 UucnoBbie HEPABEHCTBA M UX CBOMCTBA bubmorexa LHOK
https://m.edsoo.ru/7f43ad5a
40 JIuHeitHbIe HEPaBEHCTBA C OAHON IEPEMEHHOMN 1 bubmuorexa [JOK
HX pelIeHue https://m.edsoo.ru/7f43af08
a1 JIuHeHbIE HEPAaBEHCTBA C OJHON NIEPEMEHHOMN 1 bubnuotexa [JOK
HX pelieHue https://m.edsoo.ru/7f43af08
42 JIuHeHbIE HEPAaBEHCTBA C OJHON NIEPEMEHHOMN 1 bubnnoreka [JOK
UX PELICHHE https://m.edsoo.ru/7f43af08
43 Cucrembl J'II:IHeﬁHBIX HEPABEHCTB C OJIHOM
MEPEMEHHOMN U UX PEIICHUE
44 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U UX pelIeHUE
45 Cucremsl J'II\/’IHGI\/JIHI)IX HEPABEHCTB C OJJTHOM
MePEMEHHON U X peIICHUE
46 KBagparHbie HEpaBEeHCTBA U UX PEIICHUE BH6J_IHOTeKa LIOK
https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEpaBEHCTBA U UX pEILLICHUE BH6J_IHOTeKa LIOK
https://m.edsoo.ru/7f43b21e
48 KBagparHpie HEpaBEHCTBA U UX PEIICHUE BH6J_1HOTeKa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBagparHpie HEpaBEHCTBA U UX PEIICHUE
50 KBagparHble HEpaBEHCTBA U UX PEILIECHUE
51 I'paduaeckas naTEpIIpETALINS HEPABEHCTB U bubnmnorexa [JOK

CHUCTEM HCPABCHCTB C IBYMS ICPEMCHHBIMU

https://m.edsoo.ru/7f43b098
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I'paduueckas MHTEpIIpETAIINS HEPABEHCTB U

52 CHCTEM HEPaBEHCTB C JIByMsI IE€PEMEHHBIMU
53 KonTponbnas pabora o Teme "HepaBencrpa" 1
54 KBagparnunas gynkius, e€ rpaduk 1 CBOMCTBA ngsH;;T:(iigrou}; £43966
95 KBangparuunas ¢pynkuus, e€ rpaguk u cBOicTBa Etilfsﬂ;lrztﬁ)grou}; £430842
" . bubnnoreka [JOK

56 KBangparuunas ¢pynkuus, e€ rpaguk u CBOcTBa httos://m.e dsogru 17£4399b4
57 [Tapabo:a, KOOpIUHATHI BEPIINHBI TApAOOIIHI, bubnuoreka [IOK

0Ch CHMMETPHUU T1apaboIbl https://m.edsoo.ru/7f439eb4
58 [Tapaboina, KOOpAMHATHI BEPIINHBI TAPaOOIIBL, bubnuorexa [JOK

0Ch CHMMETPHH TapaloIIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosia, KOOpAMHATHI BEPUIMHBI TAPaOOJIbL, bubnnoreka [JOK

0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43alac
60 [TapaGosia, KOOpAMHATHI BEPIIMHBI TAPaOOJIBL, bubnuoreka [IOK

0Cb CUMMETpPUHU MapaloJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpIMHATHI BEPIINHBI TApabOIIbI, bubnnoreka [JOK

0Chb CUMMETpPUU NapadoJibl https://m.edso00.ru/7f43a526
62 [TapaGosia, KOOpAMHATHI BEPUIMHBI TApaOOJIbL,

0Cb CUMMETpUHU MapaboIIbl
63 I'padpuxu pynkmmit: y = kx, y =kx + b, y=k/x,

y=x3, y=vX, y=|x|
64 I'padukn pynkmmii: y = kx, y = kx + b, y=k/x,

y=33, y=vX, y=[|
65 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x,

y=x3, y=vX, y=[X|
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I'paduxu Gynkmmit: y = kx, y =kx + b, y=k/x,

66
y=x3, y=vX, y=||
67 I'padpuxu Qynkmmit: y = kx, y =kx + b, y=k/x,
y=x3, y=vX, y=||
68 I'paduku dynkmmit: y = kx, y =kx + b, y=k/x,
y=x3, y=vX, y=||
bu6mmorexa [IOK
69 K 0 "® " 1
OHTPOIBHAR PAbOTA MO TeMe "DyHrnH https://m.edsoo.ru/7f43ab84
70 [ToHsATHE YNCIOBOM MOCIE10BATEIbHOCTH bubmmorexa [JOK
A https://m.edso0.ru/7f43e6¢c6
71 3aJaHue MOoCIe10BaTEIbHOCTH PEKYPPEHTHON bubnnorexka [JOK
dbopmynoii u popmynoi N-ro wieHa https://m.edsoo.ru/7f43ebda
79 Apudmerndeckast 1 reoMmeTpuIecKas bubnnorexa [HOK
MPOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas 1 reomeTpuuecKas bubnuoreka [IOK
MIPOrpeECCUn https://m.edsoo.ru/7f43f3b4
®opmyJibl N-TO WieHa apu(PMETUYECKON U
74 reoiez WYECKON TIPOT zC((:II)/IfI CYMMBI IIEPBBIX N bubmmorexa [OK
P porp > &F P https://m.edsoo.ru/7f43f58a
YJICHOB
®opmyIbl N-ro wieHa apuPpMeTHIecKo 1
75 F€OMETPUUYECKON MPOTPECCHUil, CYMMBI IEPBBIX N bubmmorexa [OK
P PoTp e P https://m.edsoo.ru/7f43ef2c
YJICHOB
®opmyIbl N-To wieHa apuPMeTHIeCcKoi 1
76 F€OMETPUYECKON MPOTPECCHid, CYMMBI IEPBBIX N bubmorexa HOK
P porp ke P https://m.edsoo.ru/7f43f0c6
YJICHOB
®opmyJibl N-TO WieHa apu(PMETUYECKON U
Py . pHp . bubmuorexa [JOK
77 reOMEeTPUYECKOI MPOrpeccuii, CyMMbI MEPBBIX N

YJICHOB

https://m.edsoo.ru/7f43f72e
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®opmyItel N-ro wieHa apuPpMeTHIECKOH 1

. . bubnmoreka [JOK
78 reOMETPUUYECKOI MPOrpeccuii, CyMMBI MEPBBIX N
https://m.edsoo.ru/7f43f8a0
YJIEHOB
N300paxkeHne WICHOB apuPMETHIECKOMN 1
79 Tr€OMETPUYECKON IIPOrPECCUM TOYKAMU HA
KOOPJAMHATHOW INIOCKOCTH
N3o0paxkeHue 4wieHOB apuhMEeTUIECKON U
80 reOMETPHUECKON MPOTPECCHil TOUKaMU Ha
KOOPJAMHATHOM INIOCKOCTH
81 JIMHEWHBIN ¥ SKCTIOHEHIIMAIbHBIA POCT
bubnuotexa [JOK
82 Cl105KHbI€ TTPOLEHTHI 1
https://m.edsoo.ru/7f43fe0e
bubnuotexa [JOK
83 Cl10KHbIE TTPOLEHTHI 1
https://m.edsoo.ru/7f4401a6
84 KonrtponbHas pabora no teme "Yucnossle 1 bubnnoreka [JOK
MOCJIe10BaTENbHOCTH " https://m.edsoo.ru/7f440418
[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AITUS
85 3HaHWH. 3anuch, CpaBHEHUE, JACHCTBUSA C
JNCHCTBUTENLHBIMH YUCIIAMH, YUCIIOBAS TIPsIMAast
86 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AITUS
3HaHUH. [IpOLEHTHI, OTHOLIEHM S, TPONOPLIUH
87 [ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS
3HaHui. OKpyriieHue, MpuoIKEeHNE, OIICHKA
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITIS
. bubnuorexa [JOK
88 3HaHui. Pemnrenne TeKCTOBBIX 3a1au
https://m.edsoo.ru/7f443b12
apu(pMETHYECKIM CIIOCOOOM
89 [ToBTOpeHue, 06001IeHNE U cHUCTEMATH3ALUS bubnuorexa [IOK

3gaHui. Pemmenne TeKCTOBEIX 3a/1a4

https://m.edsoo.ru/7f443cd4
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apu(METHYECKUM CIIOCOOOM

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

bu6mmoreka [IOK

90 3HaHUN. Pelienue TeKCTOBBIX 3a4a4
8 https://m.edsoo.ru/7f443fea
apu(METHYECKUM CIIOCOOOM
[ToBTOpEeHME, 0000IEHNE M CHCTEMAaTH3AIUS
91 sgaHui. [IpeoOpaszoBanue anreopandyecKkux Bubmorexa LIOK
i 13 P p https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMYCTUMbIC 3HAYCHHSI
[ToBTOpEeHHUE, 0000IEHNE ¥ CHCTEMATH3AIUS
92 sgaHui. [IpeoOpa3oBanue anreopanyecKkux Brommozexa [IOK
i Ii P p https://m.edsoo.ru/7f444364
BBIPKEHUH, IOMYCTUMbIC 3HAUCHHUSI
[ToBTOpEeHME, 0000IIEHNE M CUCTEMATH3AIUS
93 sganuii. [IpeoOpasoBanue areopandecKkux Brommozexa [IOK
1 Peodp P https://m.eds00.ru/7f4446f2
BBIPKEHUH, IOMyCTUMbBIC 3HAUCHHUSI
[ToBTOpEeHME, 0000IIEHNE M CUCTEMATH3AIUS
94 sgaHui. [IpeoOpaszoBanue anreopandyecKux bubmiorexa IJOK
i 1? P p https://m.edso0o.ru/7f444a94
BBIpKEHUH, TOMYyCTUMBIC 3HAUCHUS
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS
95 3HaHuil. DyYHKIUN: TOCTPOEHNE, CBOMCTBA Bubmzorexa LIOK
e T P ’ https://m.edsoo.ru/7f444c56
M3Y4YEHHBIX (PyHKUINN
IToBTOpeHue, 0000IIEHNE U CUCTEMATU3AIIH
96 3HaHHITII) DyHKIUHU: TOCTPOEHUE, CBOIICTBA bubmorexa [IOK
e o P ’ https://m.edsoo.ru/7f444f44
W3YUCHHBIX (DYHKITHIA
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHIS
97 3HaHuil. DyHKIUN: TOCTPOEHNE, CBOMCTBA Brbmrorexa [IOK
o T p ’ https://m.edso0o.ru/7f44516a
W3YUCHHBIX (DYHKITHI
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITIS
. o bubmuorexa [JOK
98 3HaHUW. OYHKIMA: TOCTPOCHHE, CBOMCTBA

M3Y4YEeHHBIX (PyHKUINN

https://m.edsoo.ru/7f4452¢e6
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[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHA

99 3HaHu#. ['paduueckoe pemeHue ypaBHEHUN U UX 1 bubmmorexa [JOK
S https://m.edso00.ru/7f445516
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHSA

100 3Hanuil. ['paduueckoe pemenne ypaBHEHUH U UX 1
CUCTEM

101 HroroBas koHTposbHas paboTa 1 1

102 O000111eHE U CUCTEMATHU3aIlUs 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Uucna 1 BBIYUCIICHUS
11 BoimonusATe, codyeras ~ yCTHBIE M INHUCBMEHHBIE  MPHUEMBI,
' apudmeTnuecKkre AeUCTBUS C PAIIMOHATBHBIME YUCIIAMU
HaxomuTh ~ 3HA4YCHWS  YHCIOBBIX  BBIPAXCHHH,  IPUMEHSTH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JICCSITHYHBIC IPOOH
[lepexogute OT omHOW (QOpPMBI 3amMcH 4YHCEN K  JAPYroi
. (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHUBATh U YIOPSAIOYMBATH PAIIMOHAIBHBIE YHCTA
15 Okpyriarh uyncna
BEBITIONTHATE TIPUKUAKY W OIEHKY pe3yiibTaTa BBIYHCICHHUH, OICHKY
1.6 3HQYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O
CTCTICHSIMH C HATYPaJIbHBIMH ITOKa3aTeIIMU
17 [IpuMeHSITh TNPU3HAKH JACTUMOCTH, Pa3JIOKCHWEe Ha MHOXHTEITU
' HATypaJbHBIX YUCEI
Pemarp  mpakTUKO-OpUEHTHUPOBAHHBIC  3a/layd, CBS3aHHBIE C
OTHOIIICHAEM BEJIMYMH, MIPOTMTOPITMOHATEHOCTHEO BEJIMYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh PE3YNbTAaThl pEIIeHUs 3a7ad C
Y4EéTOM OTpaHUYCHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
’1 Hcnonp3oBarte anreOpanveckyrd TEPMHUHOJOTHIO W CHMBOJIHKY,

MPUMEHSATH €€ B IPOLIeCCe OCBOSHHSI yUeOHOTO MaTepuaa
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Haxonute 3HadyeHusi OYKBEHHBIX BBIP@KEHUH TpU  3aJaHHBIX

22 3HAYEHUSX NTEPEMEHHBIX
23 BoimonusATe 1peoOpazoBaHUsl IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH
' MIPUBEJICHUEM TOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATE YMHOKEHHE OJHOWICHA HA MHOTOYICH M MHOTOYICHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpMyNbl KBajapaTa CyMMbI U KBajapaTa
pasHoOCTH
OcCyIecTBIATh pa3IoKeHNE MHOTOUJICHOB Ha MHOXKHUTEIH C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOILEro MHOXUTEIIS, TPYIIIUPOBKHU CIaraeMbIX,
MpUMEHECHHS (DOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [MpumensITh TIpeoOpa3oBaHUsI MHOTOYWICHOB IS PEUICHUS PA3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 peaTbHON MPAKTHKU
27 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypPaJIbHBIMHU I10KA3aTEISIMU
' JUIS IpeoOpa3oBaHUsI BBIPAKEHU N
3 YpaBHEeHHs U HEPABEHCTBA
Pemarp nuHelHBbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, MNPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIBLHOMY €MY.
[IpoBepsTh, SABISIETCA JIM YUCIO KOPHEM ypaBHEHUS
3.2 [IpumensaTh rpaduueckue METOAbl TPHU PEIICHUU JTHUHEHHBIX
' YPAaBHEHUN U UX CUCTEM
33 [ToxOupath IpUMEpHI AP YUCEIN, SBISIFOIIMXCS PEIICHHEM JIMHEHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPJUHATHOHN TUIOCKOCTH IPadyK JIMHEHHOTO YPaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJB3YSICh TpadUKOM, MPUBOJIUTH MPUMEPHI
pelIeHUs ypaBHEHUS
35 Pemrate cuctemsl 1ByX JUHEHHBIX YPaBHEHHUN C ABYMs IIEPEMEHHBIMU,
' B TOM 4HCIIe TpaduyecKku
CocTaBnaTh U pemnarh TMHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
3.6 YPaBHEHHH 110 YCIIOBHUIO 3a/1a9l, HHTEPIIPETHPOBATh B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥l TOJY4YCHHBIN pe3ynbTar
4 Koopaunats! u rpapuku. OyHkuuu
N300paxkaTh Ha KOOPAWHATHOW NPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJIaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH

YHUCJIOBBIC ITPOMECIKYTKH HA anre6panqec1<0M SA3BIKC
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OTMeyaTh B KOOpﬂHHaTHOﬁ IIJIOCKOCTH TOYKHM 110 3aJaHHBbIM

4.2
KOOp/AMHATaM
43 Crpouts rpaduku nuHeHbx QyHkuuid. Ctpouts rpaduk GyHKIUU Y
| = x|
OnwuceiBaTh C MOMOINBIO (PYHKUIUH HM3BECTHBIC 3aBHCHUMOCTU MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BPEMs, PpACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxoauTs 3HaueHune GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuK, H3BJICKATh M HMHTEPIPETUPOBATH HHOOpPMAIUIO W3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna u BBIYUCIIECHUS
Hcnonp3oBaTh  HayallbHBIE ~ TPEACTABICHHS O  MHOXECTBE
11 JEUCTBUTENBHBIX YHUCEN JUIsl CPAaBHEHMsI, OKPYIJICHUSI Y BBIYUCICHHH,
' n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAMON
[IpumeHsaTs MOHATHE  apU(PMETUUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIONB3Ysl TPH HEO0OXOAMMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH NPe0Opa3oBaHMsl BBIPAXKEHUH, COJlepKaluX
KBaJpaTHbIE KOPHU, UCIOJb3ysl CBOWCTBA KOPHEN
13 Hcnonp3oBare 3amuch OONBIIMX ¥ MaJbIX YHCEN C TOMOIIBIO
' JeCATUYHBIX ApoOeil u creneneit yncna 10
2 Anrebpanueckue BbIpaKeHUs
[TpuMeHsTh MOHSTHE CTENEHW C MENBIM ITOKa3aTelieM, BBIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJAEP)KAIIMX CTENEHH C IEJbIM
MoKazareseM
29 BEIMONHATE ~ TOXIECTBEHHBIE  MPEOOpa3oBaHUS  PAMOHAIBHBIX

BBIP@KCHHII HA OCHOBE IMpPaBUJ JACHUCTBHM HAJ MHOIOWIECHAMH U
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anreOpandecKuMu ApoOsIMu

2.3

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

2.4

3.1

3.2

3.3

[TpumensaTh MpeoOpa3zoBaHusl BBIPAKCHHUNA IS PEIICHHS Pa3IMYHbBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NIPEJAMETOB, U3 pealbHON MPAKTHKU
YpaBHEeHUs U HEPABEHCTBA

PemraTe .]'II/IHCI‘/’IHBIG, KBaJApaTHbIC YpPaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C IBYMA

INEPpEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduyecKux
IIpe/ICTaBIeHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuicHuA, €CJIu UMECT, TO CKOJIbKO, U HpO‘ICC)

[lepexoaute OT crnoBecHOM  (OpMYyIHpPOBKM 3amauyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 3aJ1a4¥ MOJYyYECHHBIN pe3yJIbTaT

3.4

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHON U UX CUCTEMBI,
naBaTh  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIeHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIUU

[lonuMaTh M UCMONB30BaTh (DYHKIMOHAIbHbIE MOHATUS M S3bIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAUYEHHUsI), OINpPEAENATh 3HAuUECHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeNsATh CBOWCTBA (YHKLIUHU

1o e€ rpauky

4.2

Ctpoutb rpaduKu 3JEMEHTApHBIX QYHKIUHN BUIa: y = k/x
Y =k/X, y =X2, y = X3, y = [X|, onuchIBaTh CBOWCTBA YHCIIOBON ()YHKIIHU
1o e€ rpauky
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9 KVIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 Hucna 1 BIYUCICHUS
11 CpaBHMBaTh W YNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE
' qucia
BoinonusaTe apudmeTHueckue IeHCTBUS C pallMOHAIbHBIMUA YUCIIAMU,
1.2 couerass YCTHbIE U NMUCBMEHHbIE NPUEMBI, BBIIOJHATh BBIYUCICHUS C
HppalMOHATILHBIMU YU CIIAMU
13 Haxonuth 3HaueHHs CTENEHEW ¢ LEeNbIMU IOKa3aTeNIsIMU U KOpHEH,
' BBIYHCIISATh 3HAYEHUSI YUCIIOBBIX BbIPAXKEHUM
14 OKpyrisTh 1eMCTBUTENBHBIEC YNCIIA, BBIIOJIHATh IPUKUIKY PE3ysbTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHUs U HEPABEHCTBA
”1 Pemarp nuHelHblE W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJSIIMECS K HUM, NpocTeiiue TpoOHO-paliioHaIbHbIE YPAaBHEHUS
Pemate cucteMsl IByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
2.2 U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YpPaBHEHUE HE SBISETCS
JINHENHBIM
Pemate TekcTOBBIE 3amaun anreOpandecKrM CIOocoOOM C TOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHMS WM CHCTEMBI JIBYX YPAaBHEHMHU C ABYMs
[IEPEMEHHBIMU
[IpoBoguTh TpOCTEMIIME HCCIEIOBAaHUS YpPAaBHEHUH U CHUCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
' MIPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPAaBHEHHUE UIIU
CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEPAaBEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,
2.5 n300paXkaTh pelIeHre HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3alMChIBaTh
pelIeHre C OMOIIbIO CHMBOJIOB
2.6 Pemarp cucremMbl JNHMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB,
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2.7

BKJIIOHAOME KBaJApaTHOC HCEPABCHCTBO, 1/1306pa>1<aT1> peaICHucC
CUCTEMBblI HCPABCHCTB Ha YHUCI0BOM pr[MOﬁ, 3aIUMChbIBATh PCUICHUEC C

IIOMOIIBXO CMMBOJIOB

Hcnons3oBaTh HEpaBCHCTBA IIpH PEIICHUHU PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIOIOKECHNE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBucumoctu ot

3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

3.2

3.3

3.4

[Toka3piBaTh CXEMATHYECKH PpACHOJIOKEHHE HAa  KOOPAUHATHOM
IJIOCKOCTH TpadukoB GyHKuMiA Buaa Y = VX, Y = |X| U omuchIBaTh
cBoiicTBa (pyHKUIMIH

Ctpouth u wm300pakaTh CXEMaTHYECKH TpaduKd KBaJIpaTUIHBIX
(GyHKIUH, OMMCHIBATH CBOMCTBA KBAaJApPAaTHMYHBIX (DYHKIHUNA IO HX
rpadukam

Pacnio3naBate kBagpaTudHylo (GYHKIUIO 1O (QopMmyse, MTPUBOIUTH
MpUMepbl KBAaAPAaTUYHBIX (YHKIMH W3 peanbHOM JKU3HM, (PU3MKH,

Tr€OMETPUH

ApI/I(I)MeTI/ILIeCKaH 1 TCOMETPHUYICCKAsA MPOTPECCUU

4.1

PacnioznaBath apuMeTndecKyro U reoMeTpUUYECKYI0 MPOTPECCUH MTPU

Pa3HbIX criocodax 3aaaHus

4.2

4.3

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpMyl N-TO wieHa
apu(pMeTHYeCKOd M TeOMEeTpUYEcKOil Mporpeccui, CyMMmbl MepBBIX N
YJIEHOB

N300paxaTh uieHbl MOCIeI0BAaTEIbHOCTH TOUKaMH Ha KOOPAMHATHOMN

IIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3aaadyud U3 peaHBHOﬁ KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BIYMCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3aIUCH
11 npobeit xk apyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3alWCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALIMOHAIIBHBIX YHCEI
19 Apudmernueckre IeMCTBUS ¢ pallMOHANIBHBIMU YnciIaMu. Pemenue 3agay u3
' pearbHOM MPaKTUKU HA YacTH, Ha 1poou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJesieHHe, NpeoOdpa3oBaHue
' BBIP)KEHUI1 Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE ApoOU U poOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEAJIbHOU ITPAKTUKU
L5 [IpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEl
16 PeanbHble  3aBUCMMOCTM, B TOM 4Mciae T@psMas U oOparHas
' IIPONOPLUOHAIIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
21 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHOU. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIMYMHAMH B BUAE (OPMYIIHI.
' Boeruucnenns no gpopmynam
23 [IpeoOpazoBanrne  OYKBEHHBIX  BBIPQKEHHUH, TOXIAECTBEHHO  pPaBHbIE
' BBIPAXKCHUS
2.4 CBolicTBa CTENIEHU € HATYPaJbHBIM [10Ka3aTeIEM
25 OpHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Cllo)kKeHHE, BBIUUTAHUE,
' YMHOXEHHE MHOTOYJIEHOB
25 ®opMybl COKpPAIIEHHOTO YMHOKEHUS: KBAApaT CyMMBbI M KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIN
3 YpaBHeHUS
31 VYpaBHeHHe, KOpeHb YypaBHEHHS, IMpaBuia mpeoOpa3oBaHUS ypaBHEHUS,

PaBHOCHUJIIBHOCTb YPAaBHEHUN
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JIuHeliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO

3 YPaBHEHUs, PELICHUE JIMHENHBIX YPABHECHUN
33 CocraBieHne ypaBHEHUN 110 YCJIOBHUIO 3a/layd. PeleHne TEKCTOBBIX 3a1ad C
' IIOMOILBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IOJCTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHkuun
4.1 Koopaunara Touky Ha psMoit
4 YucnoBsle NPOMEXYTKU. PaccTosiHue MeExXIy ABYyMsl TOUKaMH KOOPIUHATHON
' IPSAMOM
43 [TpsimoyronbHas cuctema koopauHar, ocu Ox u Oy. AGcrucca U opauHaTa
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
A4 [Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynamMu. UTeHue rpadukoB peaabHbIX
' 3aBHCHUMOCTEH
4.5 [Tonstue Gpynxuun. I'padux pynkumu. CroricTBa QyHKIHIA
4.6 Jluneiinas Qynkuus, e€ rpaduk. I'padux pyHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH U CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BBIYUCIIEHUS
11 KBanpatnsiit kopenb u3 uyucna. IloHstue 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTUuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHHE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXKEHHUIM U BBHIYUCICHUSIM. JeHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ 1enpIM MokasaresneM U e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKeHUs
2.1 KBanpaThslil TpéXxuiieH, pa3iaoKeHUE KBAAPaTHOrO TPEXUWIEHA HA MHOXKUTEIN
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2.2

Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou

2.3 CrnoxeHue, BBIYUTAaHHE, YMHOKEHHE, JICJICHNE aNreOpandeckux Ipooei

2.4 PannonanbHble BbIpayKEHUS U X IIPe0Opa3oBaHue
3 YpaBHEHHS U HEpaBEHCTBA

31 KBagpatHoe ypaBHeHue, ¢opmyna KOpPHEW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHM, CBOISAIINXCA K TUHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiimme ApoOHO-pallMOHATBHBIE YPAaBHEHUS

I'paduueckas uHTEpHpETaldsl YPaBHEHUN C ABYMSI NIEPEMEHHBIMH U CHCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [IpuMepsl peleHus cucrtem
HEJIMHEHHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU

3.5 Perrenne TeKCTOBBIX 33724 alNreOpanyecKuM CriocoooM

3.6 UYucaoBbie HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB

3.9 JIuHeiHbIe HEpaBEHCTBA C OAHOM NEPEMEHHOM

3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH

41 [lonatue ¢ynkuun. OOnacTe omNpeAeNeHUs M MHOXKECTBO 3HAYCHHH
' ¢dbynkumun. CriocoObI 3a1aHust QyHKIHI

4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLECCH

44 OyHKIIUY, ONUCHIBAIOIIME TMPSAMYI0 U OOpaTHYK IPONOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 Oynkun y =x?, y = X3

4.6 Oyukuuu y = [IX, Yy = |x|

4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI
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9 KVIACC

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
11 PannonanbHple 4Mclla, MppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
' JIECSITUYHBIE IPOOU
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OECKOHEUHbIE
1 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JEHCTBUTENBHBIX YKMCEN U KOOPAUHATHOHN NpsAMoil. CpaBHEHHE 1€ CTBUTENIBHBIX
quces
13 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenus, npubImKeHus, OleHKH. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnnxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHusa. Okpyriaenue yucen. [Ipukuaka u orneHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHsI C OHON ITEpPEMEHHOMN
2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHEeHUH, CBOAAIINUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHW TpPETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucreM 1ByX JIMHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMU
29 Pemenue cucrem nByX ypaBHEHMi, OHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOU CTEIIEHH
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/au alreOpandeckuM crocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHOM IIEPEMEHHOM
2.14 Peuenne cucreM ITMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA
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I'paduueckas uHTEpmpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS

2.16
HIEpEMEHHBIMU

3 DOyHKIHUH

31 KBagpatnunas ¢yHkuus, e€ rpaduk u coiictBa. IlapaGoma, koopauHaThI
' BEPIINHBI TapalboiIbl, 0Ch CHMMETPUH MapadoIbl

3.2 I'paduku dpynkimii y=Kx, y=kx+b 1 ux cpoiicra

3.3 I'paduku pynkmii y=K/X, y = X* u ux cBocTBa

3.4 I'paduku pyHKIMI , 1 KX CBOMCTBA
4 YucnoBele N0CIE0BATEIBHOCTH

i1 Onpeznenenue U crocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyItoi u ¢popmysioi N-To dieHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMETHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

e ['eomerpuueckass mnporpeccus. QPopmynbl N-rO  4YjJeHa T'eOMETPUUECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

44 N300pakeHre 4wieHOB apu(METHUECKOW U TIeOMEeTpUYECKOil mporpeccui
' TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Crno’xHbIe MPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, NPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCI0JIb30BaTh rpapuuecKoe MpeiCTaBIeHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEIICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSATHSAMHU: HAaTypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJIbHBIX YHCEJI, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METHUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAaMH, CpaBHUBATH U
YHOOPSIIOYMBATh YWCTA, TMPEACTABISATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKHUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpeHb, MHOTOYIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAcdy€Thl MO (QopMylam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCIIE€ C HCIHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaZpaTa CyMMBbI U pa3HOCTHU

YMenue OonecprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C
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OJHOM TIEPEMEHHON, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHHIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHU 33]1a4 U3 IPYrux MpeaMeTOB
W TPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPAUHATHYIO
MNpSMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE ¥ HAUMEHbBIIEE 3HAYCHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSMHU: npsmast
MPONOPIMOHAIBHOCTh, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPONMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl peIIeHHs 3a1ad U3 APYTux
y4eOHBIX TIPEJIMETOB W pEAJbHOW JKM3HMU;, YyMEHHE BBIPAXXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPECCUU;  YMEHUE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YMCIE 3a1a4 U3 IPYTHUx

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IeHy TOBAapOB M CTOMMOCTh
TOKYTIOK W yCITyT, HAJIOTH, 33J1a4¥ U3 00JIACTU YIPABJICHUSI IUYHBIMHU U
ceMeHbIMM  (UHAHCAMH); YMEHHE COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh MOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, Mpsimas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJIbHBII TPEYroibHUK,

Me/raHa, OMCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,
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napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBagpaT, Tpamelus;
OKPY)KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeNbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yroin MexAy IpsMBIMH, [EPICHIUKYIAP, HAKIOHHAs, IIPOCKLUS,
nonobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM M MNPAMON; YMEHHE DPACIIO3HABATh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHUE OLEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO apaJUIEIENUIE1a; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UIYpbl OT PYKH, C TOMOIIbIO UYEpPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM YHCIIC H3 JPYIrux y‘—Ie6HI)IX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIlIee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

YMEHHME  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEoOpPa3OBHIBATh
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15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIC BEIMYMHBI B

OKpY’KaroIlleM MUpe

YMeHHue onepupoBaTh TMOHATHIMH: CIYYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaJbHBIX
COOBITUN W SIBICHWUH, MMOHUMATh POJb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBIX SABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON MAJIs pEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATh MPOSBJICHUE 3aKOHOB MAaTEMaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH
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HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BHIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palloHATbHBIMU
- YyHClIaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ uenbiM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
. CBolicTBa CTeNEHH

2.3 MHorousneHsl

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HeiictBuss ¢
' apu(METHUECKUMH KOPHSIMHU HATYpAIbHOH CTETICHN
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN

4.2 Apudmerndeckass W reoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX
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MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BETMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr

60




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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