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Yuciia ¥ BBIYMCTICHHSA

JpoOu OOBIKHOBEHHBIE MU JECATUYHbIE, MEPEeXOoa OT OAHON (opMbl 3amucu Apoleilt K
npyroi. [loHsTHE palMOHAIBLHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPAIOUYMBAHNE PALlMOHAJIBHBIX
yucen. ApupmMeTrnueckue IeiCcTBUS ¢ pallMOHAIbHBIMU 4YMciaMu. Perienue 3anau U3 peanbHOU
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: OIpe]esieHHe, peodpa3oBaHne BBIPAKEHUNH Ha
OCHOBE OTIpE/ICICHHUS, 3aIUCh OOIBIINX Yncenl. [IpomenHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 3a/laui Ha MPOLIEHTHI, pellIeHUE 3a/au U3 peabHOM
MPAKTHKU.

[TpuMeHeHre NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOU. JloImycTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIBI.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE
BBIpa)KEHUS, TPaBUJIa NPeoOpa3oBaHus CyMM M MPOM3BEIEHUH, MpaBUila PacKphITUs CKOOOK U
IPUBEIECHUS TOTIOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHouneHnbl 1 MHOrowieHbl. CteneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4eHOB. DopMynbl COKpaIIEHHOTO YMHOXKEHHS: KBaApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHue JIMHEWHBIX ypaBHeHHI. CocTaBieHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33J1a4 C TIOMOIIIbIO YPaBHEHHH.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpadguk. Cuctema JIBYX JTHMHEHHBIX
yYpaBHEHUW C JBYMsI TIEpeMEHHBIMH. PelieHune cucreM ypaBHEHHH CIOCOOOM IMOACTaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7ad ¢ IIOMOIIBIO CUCTEM YpaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOPIMHATHOW IUIOCKOCTH. Ilpumepnr rpadukoB, 3amaHHbIX (opmynamu. UteHue rpadukos
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynkuun. I'padux ¢yakuuu. CpoiicTBa  (QyHKIHIA.
Jlunetinas ¢pyukuus, e€ rpaduk. ['paduk pynkuun Yy = |X|. I'paduyeckoe pereHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEHMHBIX YPaBHCHUM.

8 kmacce
Yucya 1 BLIYUCICHUS



KBanpatHslii kopeHb u3 uucna. Ilonstue 00 wuppanuoHanbHOM uucie. JlecsTuynbie
NpUOJIMKEHUST UPPALMOHANBHBIX Yncelsl. CBolcTBa apu(pMETHYECKUX KBaJPaTHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30oBaHUIO YMCIOBBIX BBIPAKEHUHW U BbIUMCICHUSAM. JlelicTBUTEIbHBIE
YHCIIa.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BBIYUTAHNE, YMHOKEHHE, JIEJCHNEe airedpandeckux ApoOeil. PammoHanbHble BBIpQXEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMl, cBOAALIMXCA K JMHEWHBIM U KBajapaTHbIM. Ilpocreiimme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTallds YpPaBHEHUN C JABYMS NEPEMEHHBIMH M CHUCTEM JIMHEMHBIX
YPaBHEHHH C JByMs NepeMEHHbIMU. [IpuMmepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3ajjau anredpandeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIBHOCTH HepaBeHCTB. JIMHeENHbIE HepaBeHCTBA € OJHOM IepeMeHHOH. CHCTeMBbI
JIMHEHHBIX HEPABEHCTB C OJJHOM NEpPEMEH

DOyHKIUHA

[Tonsitue Gynkuuu. O6GnacTh ONpeneseHnus U MHOXKECTBO 3HaueHUH ¢GyHKIuH. CriocoOsl
3aanus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkumu no e€ rpaduky. [Ipumeps rpagukos
(GYHKLUH, OTpaXKaIOLINX peabHbIEe IPOIIECCHI.

@YHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHkuuun y = X2,y = X3,y = X, y=|x|. I'paduueckoe perieHre ypaBHEHUIH U CUCTEM
YpaBHEHUM.

9 ki1acc

Yucsia ¥ BbIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEYHbIE U OECKOHEUHbIE JECATUYHBIE
npobu. MHOXECTBO JeHCTBUTENBHBIX YHCEN, JICHCTBUTENbHBIE YHCIAa KaKk OECKOHEUYHbBIe
JIecsTUUHble  JapoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKHe IEeUCTBUSA C JAEUCTBUTEIbHBIMU
YUCIIAMU.

Pa3mepsl 0OBEKTOB OKpYXKaloOIIero MHpa, AIUTENBHOCTH IPOLIECCOB B OKPYKAIOIIEM
MHpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrieHHe 4YHCell.
IIpukuaka v olieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHUs1 M HEpaBEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASAIINUXCA K TUHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHI, CBOJAIIUXCA K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM HAa MHOKHUTEIH.

Pemenne  npoOHO-pallMiOHaNBHBIX  YpaBHEHWi.  PemieHwme  TEKCTOBBIX  3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucrem ABYX JIMHEHHBIX
YpaBHEHUN € JBYMsl NEpEMEHHbIMU. PeleHne cucreM JBYX ypaBHEHHMH, OJIHO U3 KOTOPBIX



JUHEWHOe, a Jpyroe — BTOpOH cTtemneHu. I'paduueckas MHTEpIpETalns CUCTEMbl YpaBHEHUHN ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPAaBEHCTB C OAHOM IIEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprnperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DOyHKIUHA

KBanmparnunast ¢yskius, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWMHATHI BEPITMHBI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

I'paduxn dynkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

YucioBbie MOCIEI0BATEILHOCTH H NIPOrPecCUH

[ToHsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmynoit u popmynoit N-ro 4ieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Popmynsl N-ro  4jeHa
apu(MeTHUECKONH U reOMETPUYECKON MPOrpeccuil, CyMMBbI IIEPBHIX N YIECHOB.

N300paxeHne 4jieHOB apU(PMETHUECKON M TeOMETPUYECKON MpOrpeccuil TOYKaMU Ha
KOOPJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHLIUAIbHBINA POCT. CII0KHBIE IPOLICHTHI.

I[lnanupyemMbie pe3yjbTaTbl OCBOEHHS MPOIrpPaMMbl Y4eOHOI0 Kypca «AJreopa» Ha
YPOBHE OCHOBHOI'0 00111er0 00pa30BaHus

JInuyHOCTHBIE pe3yJIbTaThI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS MpPOrpaMMbl ydyeOHOro Kypca «Aunredpay»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KCHHMSM POCCHMCKMX MAaT€MATHKOB W POCCHUHCKOU
MaTEMaTUYECKOH ILIKOJIBI, K HCIIOJIB30BAHUIO 3TUX JOCTHIKEHUH B APYTUX HAYKaxX U MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peau3allud ero Ipas,
OpPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJIEHUH, TPOLIEyp TPakJIaHCKOro olIiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MpPOOJEeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUH
HAyKH, OCO3HAHUEM BaXHOCTU MOPAIbHO-ITHUECKUX MPUHIIUIIOB B I€ATEIHHOCTH YUEHOTO;

3) Tpya0oBO€E BOCIIUTaHHE:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcei
KU3HU JIJIs1 YCHEIHOM npodeccrnoHalbHOM IeSTEeNbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHUIYaJIbHOM TPaeKTOpUM OOpa30BaHHUS U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELUICHU, pACCYKICHHI, YMEHHUIO BHIETh MaTeMaTHIECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTALMEH B JIEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyuyHBIX IpEeACTaBIE€HUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHs UEJIOBEKa, NPUPOAbI M OOIIECTBa, MOHHMaHHEM
MaTeMaTHYeCKOM HayKu Kak c(epbl 4eIOoBEYECKOW MAEATENbHOCTH, 3TaloB €€ pa3BUTUA U



SHAYUMOCTHU IJId PA3BUTHA HUBUJIM3AIIUH, OBJIAJICHUCM SA3BIKOM MATCMATUKU U MaTeMaTHYeCKOU
KyJbTYpOl Kak CpEICTBOM IIO3HAHUS MHpPA, OBJAJECHUEM MPOCTECUIINMHU HaBBIKAMH
HCCJICIOBATEIbCKOM IeITCIIbHOCTH,

6) ¢usnuyeckoe BocnuTaHue, (OpMHpPOBAHHE  KYJbTYPbl  310POBbSI M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBbIO MPUMEHSTh MaTEMaTHYECKHUE 3HAHUS B HHTEPECaX CBOETO 370pPOBbS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (3I0pPOBOE MHUTAHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHITHHA U
OT/bIXa, peryisapHas Qu3nueckas aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCHU,
MPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPYroro 4eJI0BeKa;

7) 3K0JI0rHYecKoe BOCIUTAHUE:

OpUEHTAallMel Ha NMPUMEHEHUE MaTEeMaTHMYECKUX 3HAHUM JUIs pelleHus 3ajgad B obsactu
COXPAHHOCTH OKPYXKAIOUIEH cpefbl, IUIAHUPOBAHUS IOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBUM JIJI OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM IJI00AIBHOTO XapaKTepa IKOJOTUYECKHUX
npo0JieM U yTel UX peleHus;

8) ajanTanusi K N3MEHAIIUMCS YCJIOBHAM COUMAIBHON M NPUPOIHOH Cpebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH Y€PEC3 MPAKTUUCCKYIO JCATCIBbHOCTb, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIrUX
JoJiel, MpuoOpeTaTh B COBMECTHOM JICATEIIbHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMIIETEHIIUN U3
OIIBITA IPYTHUX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie GOpMyIUpOBATH UACH,
IIOHATHUS, THIIOTE3bI 00 0o0BeKTax u SABJICHUAX, B TOM YHCJIIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
nedUunuThl COOCTBEHHBIX 3HAHWH M KOMIIETCHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHC;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
neicTBus, POPMYIMPOBATH U OLEHUBATh PUCKH U TIOCIEACTBUS, (POPMUPOBATH OIBIT.

MeTanpeaMeTHbIe Pe3yJibTaThI
ITo3HaBaTe/IbHBbIE YHMBepCcAIbHbIe yueOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeicTBUA:

® BBUIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPH3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHATUH,
yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
U CpaBHEHHUs, KpUTEPUU TIPOBOJMMOI0 aHAIN3a,

® BOCIPUHHUMATH, (POPMYITUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAHUTEIBHBIC U
OTpHIIATENbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE;

® BBIIBIISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAONIONEHUSIX W YTBEPKACHUSX, IMpeararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JenaTh BHIBOZBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIIOUeHUH, YMO3aKITIOUCHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTeNbCTBA MATEMaTHYECKHUX YTBEPXKICHMH (TmpsiMblE ©  OT
IPOTHBHOTO), IPOBOJIUTH CaMOCTOSITENILHO HECJIO)KHBIE  JIOKA3aTeNIbCTBa
MaTeMaTHYeCKUX (PAaKTOB, BBICTpAaWBATh AapPTyMEHTAIUIO, TPUBOIUTH IPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BHIOMpaTh CrMOCOO pemieHus Y4eOHOW 3adaud (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BbIOMpaTh Hanbosee MOAXOASAIMNUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBareJLCKue AelCTBHSA.

® UCMOJB30BATh  BONPOCHl KAk  HCCIEIOBATEIIbCKUNA  MHCTPYMEHT  IO3HAHMA,

dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobiemy,



CaMOCTOATCIIBHO YCTAaHABJIMBATbL HCKOMOC W JAaHHOC, q)OpMPIpOBaTB THUIIOTEC3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHCHUE;

MPOBOANTH TIO CAaMOCTOSITENILHO COCTABICHHOMY IUIaHY HECIOXKHBIM ASKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 32aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITENIbHO  ()OpMYJIMpPOBaTh  OOOOIIEHWUS M  BBIBOABI 10  pe3yjbTaTaM
NPOBEIEHHOTO HAOIIIOJICHHS, UCCIICAOBAHUS, OLCHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE TIPOIIECCa, & TAK)KE BBIIBUTATH TPEITIOI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUISl peLLeHUs 3a/1a4u;

BHIOMPATh, aHATU3UPOBATh, CHCTEMATU3HPOBATH W HMHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IUYHbBIX BUJIOB U (POPM NpEACTABICHUS;

BbIOUpaTh OpMy MpeAcTaBlieHuss HH)OPMALIUY U WILTIOCTPUPOBATH pelllaeMble 3a/1a4l
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSIM, TPEIIOKEHHBIM YUUTEIEM WIIH
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTHLHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U LEIAMU
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIpAXXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, IaBaTh MOSCHEHHS 110 X0y PEIIeHHS 3a/1a4, KOMMEHTHPOBATh
HOJyYEeHHBIH pe3ynbTarT;

B X0/ 0OCYKIIEHHI 33/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI, TPOOJIEMBI,
pemaemMoi  3amayd, BBICKA3bIBaTh WJEW, HAICJIEHHbIE Ha TIOMCK pEIIeHMUs,
COIIOCTABJIATh CBOM CYXAEHUS C CYXICHMSAMU JApPYTrMX YYaCTHUKOB JIMAJIOra,
0oOHapyXHUBaTh pa3IMuue U CXOJICTBO MO3UIIMI, B KOPPEKTHOH hopme GpopMyIrpoBaTh
pasHOIIacHsl, CBOU BO3PAXKEHHUS;

NPEJCTABIATh PE3YIbTATHl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBaHUS, TIPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUIEHUS ¢ Y4ETOM 3ajad NpEe3eHTAUU U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M HCIIOJB30BATh NMPEHMYIIECTBA KOMAaHIHONH W WHAWBUAYAJIHLHOW pabOTHI
NIPY PEIICHNU YIeOHBIX MaTeMaTHIECKUX 3a]1a4;

NPUHUMATD 11€7Ib COBMECTHOM JeSITeIbHOCTH, UIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTb BuAbl padoT, JIOroBapuBaThcsa, OOCYXIaTh Npolecc U
pe3ynbTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TpYNNOBBIX (opmax paboTsl (0OCyXIeHHS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIAJa B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSATENIFHO COCTABJIATH IIJIaH, ITOPUTM pEIIeHHs 3a1add (WIM €ro 4acTh),
BBIOMpATh C€Hoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ y4E€TOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJISI TIPOIECCa M Pe3yNibTaTa PerieHus
MaTeMaTHUUYeCKOM 3aJ1auu;



® INPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBHE PE3YibTaTa ACATECILHOCTH IIOCTABICHHOMN LIEJIN U YCIOBHSM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMDKEHUS 1M, HaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yJIbTaThI

K koniy oOyuenuss B 7 kJjacce oOydaroUMiCs IOJYYUT CIEIyIOLIUE MpeAMETHbIE
pe3yNbTaThl:

Yucia 1 BLIYMCICHHUA

BeImonHATh, coyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paloOHaIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHHs 4YHCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpas3HbIE CIOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYEHMH JPOOHBIX BBIPAKEHWH, COJEpKALUIMX OOBIKHOBEHHbIE U
JIECSITUUHBIE IpOOH.

[Tepexoaute OT 0HOM (HOPMBI 3amMcU YKMCEd K ApYyroi (mpeodpa3zoBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO IPOOB).

CpaBHUBATh U YIOPAIOUYNBATH PallMOHAIbHbBIE YHCIIA.

OxpyrisTh uucna.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3yibTaTa BBIYMCICHUM, OLICHKY 3HAUEHUN YUCIIOBBIX
BBIPAXEHHI. BBINOIHATE NEHCTBHS CO CTENEHSIMU C HATypaJIbHBIMU NTOKA3aTEISIMH.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCE.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
MIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PEIICHUS 3a/1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0OBEKTOB.

Auredpanyeckune BbIPaKeHHU s

Hcnonb3oBathk anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUI MPU 33aHHBIX 3HAUEHHSIX EePEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0r0 BBIPAXEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBITTONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOIOYIEH M MHOIOWIEHAa HAa MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OCyIIecTBISATh Pa3IOKEHNE MHOTOWIEHOB HA MHOXHUTEIM C IOMOIIBK) BBIHECEHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIIHPOBKH ClAraeMblX, MPUMEHEHHsT (POpPMYN COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs pa3IMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMH MOKa3aTeNsIMU JJis IPeo0pa3oBaHUs
BBIPAKCHU.

YpaBHeHUsI M HEpaBEHCTBA

Pewats yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss MpaBWIa IIepexona OT
HCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, fBiI€TCA 1M YHUCIO KOPHEM
YpaBHEHHS.

[TpuMeHsATH rpaduyeckre METOIbl TP PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YUCE, SBISIOUIMXCS peIieHHeM JTMHEHHOTO YPaBHEHUS C ABYMSI
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IIJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
NEPEMEHHBIMH, MOJIb3YACh T'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.



Pemats cucreMbl AByX JIMHEHHBIX ypaBHEHUH C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHMH MO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
anreOpandecKoM s3bIKE.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKkuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOSHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTENBHOCTb, BpeMS,
00bEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NMpeicTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenuss B 8 kJacce oOyuaromuiics MHOJYYHUT CJEIYIOLIUE MpEeIMETHbIE
pe3yJIbTaThl:

Yucsia ¥ BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YMUCEN MAJIS
CpaBHEHMsI, OKPYIJIEHUS M BBIYUCICHHH, M300paxkaTh JEHCTBUTEIbHbIC YMCIAa TOYKAMH Ha
KOOPJIWHATHOM IPSIMOIA.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHM, UCIIOJIB3YS MPU HEOOXOJUMOCTHU KaJIbKYJIATOP, BBIMOIHATH IPEe0oOpa3oBaHMsl BbIpaKEHUH,
coJIepKallnX KBaJpaTHbIE KOPHHU, UCIIOJb3Yysl CBONCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIMX M MaJlbIX YHMCEI C MOMOUIbIO JECATUYHBIX Jpo0eil u
crene”ed umucia 10.

Auredpanyeckue BbIPaKeHHUs

[IpuMeHATh TOHATHE CTENEHU C IeNIbIM TI0Ka3aTesleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTENIEHU C LIE€TIbIM MTOKA3aTEeIeM.

BBINONHATE TOXIECTBEHHBIE MPEeoOpa3oBaHMs PAIMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
IpaBWJI AEMCTBUM HaJ MHOTOWIEHAMU U anre0panuyecKuMu JpoOsiMH.

PackiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW [ pEIIeHUs Ppa3IMYHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU TPAKTHKU.

YpaBHeHus1 M HEpaBeHCTBA

Pemats nuHelHbIe, KBaJpATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMSI, CBOASILUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

ITpoBoaMTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
IPUMEHEHHEM Tpa@UuecKux IMpeacTaBiIeHU (ycTaHaBIMBaTh, HMEET JIM YPaBHEHHE WU
CHUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKM 3adauu K €€ anredpandeckoil Mojeian ¢
IIOMOLIBIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aa4U IOJy4YEHHBINA PE3YJIbTAT.

ITpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PEILIATh JIMHEIHBIE
HEPaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTb TIpa(UUYEcKyl0 WIUTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA



[lonumaTh ¥ WCHONB30BaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEpMUHBI,
CHUMBOJIMYECKHE 0003HAu€HUs), ONpENesITh 3HAaueHHWe (QYHKLUMU 0 3HAYEHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKLINN BUA:

y = kiX, y = X2, y = x3y = |x|, y = VX, onuchIBaTh CBOWCTBA YHCIOBOI (YHKIHH 110 €&
rpaduxy.

K koumy oOyuenus B 9 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pe3yJbTAThI:

Yucjia ¥ BBIYUCIEHHSA

CpaBHMBATh U YHOPSIIOYMBATh pallMOHAIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Brmonsare apudmernueckue ASUCTBUS C pallMOHAIBHBIMU YHCIAMM, COYETask YCTHBIC U
HNUCbMEHHBIE IPUEMBI, BBITIOIHITH BEIYUCICHHS C UPPALIMOHATIBHBIMH YHCIaMHU.

Haxoaute 3HaueHMs cTENEHEH ¢ HEeNbIMUA TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyriisiTh JEHCTBUTEIBHBIC YHWCIIA, BBINOIHATH NPUKUAKY pE3yiIbTaTa BBIYMCICHHIA,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeNHBIE M KBaJpaTHblE YpaBHEHUS, YPaBHEHMs, CBOASLIMECS K HUM,
npocTerme ApoOHO-PAUOHATBHBIC YPaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JIBYMsS NEPEMEHHBIMH U CHCTEMBI IBYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemate TekcToBble 3anaud anreOpanyeckuM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

[TpoBoauTH MpoCTEHIIME HCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHHI, B TOM YHCIE C
npUMeHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JM YpaBHEHHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb pEUICHHE
HEPaBEHCTB Ha YMCJIOBOU MPSIMOI1, 3aITUCBHIBATh pEIIEHUE C TTOMOIIBIO CUMBOJIOB.

Pemate cucTempl JTMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh peEIlIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIMCHIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA MPU PELICHUH Pa3IMYHBIX 3a]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMU U3y4EHHBIX BUI0B. [l0Ka3pIBaTh CXeMaTUYECKH PacIIOIOKEHHE Ha
KOODPJIMHATHO# TI0CKOCTH TpadukoB GpyHkimid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBuCHMOCTH OT 3HaYeHHi1 KO>DDUIHEHTOB, ONMUCHIBATE CBOHCTBA
GyHKIHIA.

Crpouth M M300pakaTh CXeMAaTHUECKHU TpapUKH KBAIPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaJIpaTUUHbBIX (PYHKUIUN MO UX rpaduKam.

Pacno3naBare  kBagpathyHyro (QyHKIMIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJ[PaTHYHBIX QYHKIIUI U3 peabHON KU3HU, (PH3UKH, TEOMETPHH.

YucJi0BbIE MOCJI€10BATEIbHOCTH  NPOIPeCcCUH

Pacrio3HaBaTh apu()METHUECKYIO W T€OMETPUIECKYIO MPOTPECCUU TIPH PasHBIX CIIOCO0ax
3aJlaHMsL.

BBINONHATE BBIYMCIEHUS C HCHOJIB30BaHMEM (QOpPMYN N-ro 4djaeHa apu(MeTH4ecKol u
T€OMETPUYECKON MIPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemare 3amaun, cCBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3a7a4d
13 peajbHOM XKU3HU (C MUCIIOIB30BAaHUEM KATBKYIISATOPA, TU(DPOBBIX TEXHOJIOTHIA).

TeMaTnuyeckoe MIIAHMPOBAHUE



7 Kjacc

Ne HaumenoBanun KoaundecTBo yacon JJIeKTPOHHBbIE
; € pa3esioB U (uudposBbie)
2/ Ten Bceer Kon;pom,m)l Hpalc;uqeac 06pazoBaTeNbHbIE
mporpamMmb 0 e padoTsl ue padoTsbl pecypesI
Yucna u
BEIUCIICHIS bubmuoreka [JOK
1 ' 25 1 https://m.edsoo.ru/7f415b
PannonanbHbie 90
qyucia =
AUrepaeck bubmuoreka [JOK
2 p 27 1 https://m.edsoo.ru/7f415b
Y€ BBIPKECHUS 90
VpaBHCHIS I bubmuorexa [JOK
3 p 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA 90
Koopaunatse! u bu6mmoreka [JOK
4 rpaduKH. 24 1 https://m.edsoo.ru/7f415b
OyHKIMH 90
oBTobeHIE 1 bubmuoreka [JOK
5 p 6 1 https://m.edsoo.ru/7f415b
00001IeHe 90
OO0111ee KOJIMYECTBO 102 5 0
4acoB MO Mporpamme
8 kiace
Ne HanmenoBanu KoumnuecTBo yacoB JJIeKTPOHHbIE
B e pa3ieJioB U (undposbie)
2/ Tem Bcer KOH;pO.]II)HbI Hpa%canecml 0GPa30BATEBHBIE
HporpaMMBI 0 e padoTsI e padoThI pecypeb
Yucna u
BEIHCIICHILS but6mmorexa [IOK
1 T ’ 15 https://m.edsoo.ru/7f417a
KBanpaTHsbie i3
KOpPHU -
Yucna n
BBIUMCIICHUS. bubmuorexa [JOK
2 Cremnens ¢ 7 https://m.edsoo.ru/7f417a
LEIBIM 8
MoKa3aTesieM
?gll;i?p:ﬁ;{;g; bubnmoreka [JOK
3 P . 5 1 https://m.edsoo.ru/7f417a
KBangpaTHbiit 8
TPEXWIECH -
Anrebpanueck bubnuotexa [JOK
4 M€ BBIPAKCHHUS. 15 1 https://m.edsoo.ru/7f417a

Anrebpanyecka

f8
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s Tpo0b
YpaBHenus u

HEDABCHCTEA bu6mmoreka [JOK
5 P ' 15 1 https://m.edsoo.ru/7f417a
KBanpatubie 8
ypaBHEHUS =
zsa;;;{}gz; bubmuoreka [JOK
6 p ’ 13 https://m.edsoo.ru/7f417a
CucreMsl fa
ypaBHEHU M -
YpaBHeHus u bubnnoreka [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
Hepasencraa 8
OyHKIHUH. bu6mmoreka [JOK
8 OCHOBHEIE 5 https://m.edsoo.ru/7f417a
[IOHATHUSA 8
OyHKIHUH. bu6mmoreka [JOK
9 Yuciossle 9 https://m.edsoo.ru/7f417a
byHKIIUN f8
MoBTODeHIe 1 bubmuoreka [JOK
10 p 6 2 https://m.edsoo.ru/7f417a
0000111eHNE 8
OO0111ee KOJIMYECTBO 102 6 0
4acoB M0 Mporpamme
9 KJIACC
KoanuectBo 4acos JJIeKTPOHHbIE
Ne HaumeHnoBaHnue
n/ pa3aesioB U TeEM Bcer KonrpoJuann IIpakTHyeck (L ppoBnic)
I DOIDAMMEI pﬁ p p o0pa3oBaTe/bHbIE
porp (1} ble pa0o0ThI He padoThl pecypeb
Yucnau
BEIHCIICHILS but6mmorexa [IOK
1 N ’ 9 https://m.edsoo0.ru/7f419
JlefcTBUTEIIBHEIC
dos
qucia
VYpaBHeHus u
HEPaBEHCTBA. bubmuorexa [IOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJHOU dos8
MepEMEHHOMN
gga;;eliizg bubnmoreka [JOK
3 P ’ 14 1 https://m.edsoo.ru/7f419
CucreMsl
y dos
ypaBHEHUU
YpaBHeHHS U bubmuotexa [JOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencraa dos
5 DyHKIIUA 16 1 bu6mmoreka [{OK
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https://m.edsoo0.ru/7f419
do8
Yucnobie bubmuoreka [JOK
6 MOCJIEOBATEIILHOC 15 1 https://m.edsoo.ru/7f419
TH dog
Hg Bg OI;GHIZG’ bubmuoreka [JOK
7 ODODIICHHC, 18 1 https://m.edsoo0.ru/7f419
CUCTCMaTHu3aluAa
y dos
3HAHWHI
OO0111e€ KOJIMYECTBO 102 6 0
YacoB I10 MPOrpamMme

IHoypouyHoe muIaHupoBaHue
7 kyacc

Ne Tema ypoka
n/n

[TonsiTHE palMOHAIILHOIO YUCIa

Apudmerndeckue 1eHCTBHS C pallMOHAIBHBIMHA YHCIAMU
Apudmernueckue IeiCTBUS ¢ palliOHAIbHBIMU YHCIaMHU
Apudmernueckue JeiCTBUS ¢ pallMOHAIbHBIMU YHCIaMHU
Apudmernueckue JeCTBUS ¢ pallMOHAIbHBIMU YHCIaMHU
Apudmerrueckue NeiCTBUS C pallMOHaIbHBIMU YHCIaMU
CpaBHeHue, ynops10uMBaHUE PallMOHAIbHBIX YHCEI

CpaBHeHI/Ie, YIIOPAAOYHMBAHUC pALTMOHAJIBHBIX YN CCII

©O© 00N o Ok Wk

CpaBHeHI/Ie, YIIOPAAOYHMBAHUC pALTMOHAJIBHBIX YU CECII

10 CreneHb ¢ HaTypaJlbHBIM IOKa3aTeleM

11 CreneHb ¢ HaTypaJlbHBIM MOKa3aTeleM

12 CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM

13 CreneHb ¢ HaTYypaTbHBIM TIOKa3aTeIeM

14 Crenens ¢ HATYpaAJIbHBIM [TOKA3aTEIEM

15 Penrenne oCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 PEATBHON MPAKTHKH
16 Penrenne oCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 PEATBHON MPAKTHKH
17 Pemennie ocHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI U3 PeasIbHOM MPAKTUKH
18 Perienue OCHOBHBIX 3a/1a4 Ha IpOOH, IPOIIEHTHI U3 PEATBbHOM MPAKTUKH
19 [Tpu3HaKK JETUMOCTH, PA3JI0KEHHSI HA MHOKUTENN HATYPAJIbHBIX YHCEll
20 [Tpu3HaKK JETUMOCTH, PA3JI0KEHHsI HA MHOKUTENIN HATYPAJIbHBIX YHCEll
21 Peanbnbie 3aBucumoct. [Ipsmas 1 o6paTHas IpONOPLUOHATILHOCTH

22 Peanbnbie 3aBucumoct. [Ipsmas 1 o6paTHas IpONOPLUOHATILHOCTH

23 Peanbubie 3aBucumoct. [Ipsmas 1 o6paTHas IpONOPLUUOHATIBHOCTH

24 Peanbublie 3aBucumoctu. [IpsiMast 1 06paTHasi MpOMOPIMOHATEHOCTH

25 Kontponbras padota nmo teme "ParmonanpHbie yncia"

26 BbykBeHHbIE BBIpaKEHUS

27 dopMyIbl



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

28 DopmyIisl

29 Ilepemensnsle. JlonycTUMbIE 3HAUEHHSI IEPEMEHHBIX

30 IIpeoOpa3oBanue OyKBEHHBIX BBIPQ)KEHUH, PACKPBITHE CKOOOK U MPUBEIEHUE MTOT00HBIX
cllaraeMbIxX

31 [IpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U TPUBEACHUE MTOA0OHBIX
CcllaraeMbIxX

30 IIpeoOpa3oBanue OyKBEHHBIX BBIPQ)KEHUH, PACKPBITHE CKOOOK U MPUBEIEHUE MT0T00HBIX
CcllaraeMbIxX

33 [IpeoOpa3oBanne OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U TIPUBEICHUE TTOT00HBIX
CllaraeMbIxX

34 CBoiicTBa CTENEHH ¢ HaTypalbHbIM [TOKa3aTeIeM

35 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM

36 CBoiicTBa CTENIEHH C HATYpAIbHBIM [TOKa3aTelIeM

37 MHOTOo4IeHBI

38 MHOTro4IeHBI

39 CrnoxeHue, BBIYUTAHUE, YMHOKEHHE MHOTOWICHOB

40 CrnoxeHue, BBlYMTaHUE, YMHOKEHHE MHOTOUYJICHOB

41 CrnoxeHue, BBIYUTaHHE, YMHOKEHHE MHOTOUJICHOB

42 CroxeHue, BBIYUTaHHE, YMHOKEHHE MHOTOUJICHOB

43 ®opMyJibl COKPAIIEHHOTO YMHOKEHUS

44 ®opMyJibl COKPAIIEHHOTO YMHOKEHUS

45 ®opMyJibl COKPAIIEHHOTO YMHOKEHUS

46 @opMyITbl COKPAIIEHHOTO YMHOKEHUS

47 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS

48 PaznoxxeHre MHOTOWICHOB HA MHOKHTEITN

49 PaznoxxeHre MHOTOWJICHOB HA MHOKHTEITN

50 PaznoxxeHre MHOTOWICHOB HA MHOKHTEIN

51 Pa3no)xeHre MHOTrOYJI€HOB Ha MHOXKUTEIN

52 KontponbHas padorta no teme "Anredpanyeckue BopakeHus"

53 YpaBHeHHe, IpaBuiIa NpeoOpa3oBaHus ypaBHEHUs], pABHOCHIBHOCTh YPaBHEHUM

54 JInHeliHOEe ypaBHEHME C OJHOW IIEPEMEHHOM, PELICHNE JTUHENHBIX YPABHEHUN

55 JInHeliHOe ypaBHEHME C OQHOW IIEPEMEHHOM, PELIEHNE JTUHENHBIX YPAaBHEHUN

56 JInHelHOEe ypaBHEHME C OJHOU IEPEMEHHOM, PELICHHUE JIMHEUHBIX YPABHEHUN

57 Pemenue 3amayd ¢ moMomp0 ypaBHEHUM

58 Pemenwue 3a1a4 ¢ MOMOIIBI0 YpaBHEHUN

59 Pemenwue 3a/1a4 ¢ MOMOIIBI0 YpaBHEHUN

60 Pemenue 3a1ad ¢ moMoIp0 ypaBHEHUM

61 JluneltHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 Tpadux

62 JluneliHoe ypaBHEHHUE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk

63 Cuctema IByX JIJMHEHHBIX YpPAaBHEHHH C IBYMsI I€peMEHHBIMU

64 Cuctema IByX JIJMHEHHBIX YpPAaBHEHHH C IBYMsI I€peMEHHBIMU

65 Cuctema IByX JIJMHEHHBIX YPAaBHEHHH C IBYMsI I€pEeMEHHBIMU

66 Cuctema IByX JIMHEHHBIX YpPAaBHEHHH C IBYMsI IepeMEHHBIMU




67 Pemenue cucrem ypaBHEHHIA

68 Pemenue cucreM ypaBHEeHUH

69 Pemenue cucreM ypaBHEeHUH

70 Pemenue cucreM ypaBHEeHUH

71 Pemenue cucreM ypaBHEeHUH

72 Kontposbnas padota mo teme "JInHelinple ypaBHEHUS"

73 Koopaunara Touku Ha ipsamMoit

74 YucioBble IPOMEKYTKH

75 YucnoBble TPOMEKYTKH

76 PaccrosiHne Mexxay 1ByMsi TOYKaMH KOOPAVMHATHOW MPSIMOM

77 PaccrosiHne Mexxay 1ByMsi TOYKaMH KOOPAVMHATHOW MPSIMOM

78 [IpsiMoyrosbpHAs cUCTEMa KOOPIUHAT Ha MIIOCKOCTH

79 [IpsimoyronbHas cucTeMa KOOPAMHAT Ha IIOCKOCTH

80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyIaMu

81 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIaMu

82 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIaMu

83 UreHue rpadMKOB peasibHBIX 3aBUCUMOCTEH

84 UYrenue rpauKoB peajibHbIX 3aBUCUMOCTEN

85 [TonsaTne GyHKIINU

86 I'padux pyHKIINN

87 CaoiicTBa GhyHKINI

88 CaoiicTBa GhyHKINH

89 Jluneiinas GyHKIUSA

90 Jluneiinas GyHKIUSA

91 IToctpoenue rpaduka JuHeHHON QyHKIMH

92 ITocTpoenue rpaduka JuHeHHON QyHKIMH

93 I'paduk pynkumm y =[x|

94 I'paduk pynkumm y =[x|

95 Konrtponsnas padora no teme "Koopaunats! u rpadpuku. @ynkmun" / Becepoccuiickas

IpoBepoyHas pabora

96 Wrorosas xoHTposbHas padota / Beepoccuiickas npoBepouHast pabota

97 IToBTOpEHNE OCHOBHBIX NMOHATUN U METOJIOB Kypca 7 Ki1acca, 00001eHre 3HaHUH

98 IToBTOpEHNE OCHOBHBIX MOHIATUN M METOJIOB Kypca 7 Ki1acca, 000011eHre 3HaHUH

99 IToBTOpEHUE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Ki1acca, 00001eHne 3HaHUH

100 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB Kypca 7 Kilacca, 0000IIeHne 3HaHu i

101 [ToBTOpEHUE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Ki1acca, 00001IeHre 3HaHUH

102 [ToBTOpEHNE OCHOBHBIX MOHATHIH U METOJIOB Kypca 7 Kjacca, 00001eHrne 3HaHU i
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 102 yaca

8 kiaacce

‘NQ

Tema ypoka




n/n

1 KBanpartHblii KOpeHb U3 YHCIIA

2 [TonsiTre 06 UpparMOHAILHOM YHCIIE

3 JlecsiTuuHbIe TPUOTMKCHUS UPPAITMOHATLHBIX YHCET

4 JlecsiTuuHbIe TPUOTMKSHUS UPPATMOHATILHBIX YHCE

5} JlelicTBUTENbHBIC YKCIIA

6 CpaBHeHUE IEHCTBUTEIBHBIX YUCEIT

7 CpaBHEHHE IEWCTBUTEIIBHBIX YHCEIT

8 Apudmernueckuii KBapaTHBI KOPEHb

9 VYpaBHeHue Buja X* = a

10 CpoiicTBa apudmMeTnyecKux KBaApaTHBIX KOpHEH

11 CpoiicTBa apuMeTnyecKux KBaApaTHBIX KOpHEH

12 [Ipeobpa3oBaHre YHCTOBBIX BRIPAKEHUN, COJEPKAIINX KBaIPATHBIE KOPHU

13 [IpeoOpa3oBaHre YMCTOBBIX BBIPAKEHUN, COJEPKAIIMX KBaIPATHBIE KOPHU

14 [TpeoOpazoBaHre YHCIOBBIX BRIPAKCHUM, COJIEPIKAIINX KBaIPATHBIE KOPHU

15 [IpeoOpazoBaHre YHCIOBBIX BRIPAKCHUM, COJIEPIKAIINX KBaIPATHBIE KOPHU

16 CreleHs ¢ IeIbIM II0Ka3aTeIeM
CranpmapTHas 3anuch yncia. PazMepbl 00BEKTOB OKPYKAIOIIETo Mupa (OT

17 AJIEMEHTAPHBIX YACTHIL 10 KOCMUYECKUX 0OBEKTOB), UTUTEILHOCTD MPOLIECCOB B
OKpY’KaroIeM MHpe

18 CBolicTBa CTETIEHH C IIeJIBIM NT0Ka3aTeIeM

19 CBolicTBa CTETIEHH C IIeJIBIM NT0Ka3aTeIeM

20 CBoJiCTBa CTETIEHH C IIeNIBIM MOKa3aTeIeM

21 CBoliCTBa CTETIEHH C IIeNIBIM MOKa3aTeIeM

22 CBoJiCTBa CTETIEHH C IIeNIBIM MTOKa3aTeIeM

23 KBanpatsblil TpéxuiieH

24 KBanpatsblil TpéxuieH

25 Pa3noxxeHue KBaJIpaTHOTO TPEXUIEHA HA MHOKUTEIH

26 PaznioskeHre KBaJIpaTHOTO TPEXWICHA HA MHOKHUTEITH

27 KOHTponL"HasI paborta no Temam "KBangparubie kopHu. Crenenu. KBaapaTHbiii
TpeX4IeH

28 Anrebpanueckas 1poob

29 JlonycTuMble 3HAYeHUS TTEPEMEHHBIX, BXOJISIINX B alNreOpandecKue BhIpaKeHUS

30 JlonycTuMble 3HAYEeHUS TTEPEMEHHBIX, BXOJISIINX B alreOpandecKue BhIpasKeHUs

31 OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou

32 Coxkpaienue apooei

33 Coxkpaienue apooei

34 Coxkpaienue apooei

35 CrnoxxeHue, BBIYMTaHUE, YMHOKEHUE U JICJICHHE alreOpandeckux Ipooeit

36 CrnoxxeHue, BRIYUTAaHNUE, YMHOXKEHHE U JICJICHHE alireOpandeckux apooei

37 CroxeHue, BHIUMTaHHE, YMHOXKECHHE U JIeJIEHUE adredpandeckux apooei




38

CrnoxeHue, BRIYMTAaHHE, YMHOXKECHHE U JICJIEHUE adredpandeckux apooei

39 [IpeoOpaszoBanue BeIpaXEHUH, COIEepKAIIMX aaredOpandecKkue Apoou

40 [IpeoOpaszoBanue BeIpaXE€HUN, COIEPKAIINX aareOpandeckue Ipoou

41 [IpeoOpaszoBanue BeIpaXEHUN, COIEPKAIINX aareOpandecKkue Ipoou

42 KontponbHas padota nmo teme "Anredpandeckas 1poos"

43 KBagparHoe ypaBHeHHE

44 HemnonHoe kBagpaTHOE ypaBHEHUE

45 HenonHoe kBagpaTHOE ypaBHEHUE

46 dopmyia KOpHEH KBaJIpaTHOTO ypaBHEHHUS

47 @opMyia KOpHEW KBaIPaTHOIO YPaBHEHUS

48 dopmyia KOpHEH KBaIpaTHOTO ypaBHEHHUS

49 Teopema Buera

50 Teopema Buera

51 Pemennie ypaBHeHUH, CBOIAIINXCS K KBAJPaTHBIM

52 Pemenne ypaBHeHU, CBOAAIIUXCS K KBaJPaTHBIM

53 [Ipocreiimme qpoObHO-palliOHANILHBIE YPaBHEHUS

54 [Ipocreiimme qpoObHO-paliOHANILHBIE YPaBHEHUS

55 Perienue TeKCTOBBIX 33aJau C MOMOIIIBIO KBAJIPATHBIX YPaBHEHUI

56 Pemrenne TeKCTOBBIX 337124 C MOMOIIBIO KBAIPATHBIX YPaBHEHUH

S7 KonTponbHas padota no teme "KBagparHble ypaBHEeHUS "

58 JIuHeitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI PEIICHHS
YpaBHEHMH B II€JIBIX YUCIIAX

59 JluneliHoe ypaBHEHUE C IBYMs IIEPEMEHHBIMH, €r0 rpaduK, IpUMephl pelIeHHs
YpaBHEHHI B IEJIBIX YUCIIAX

60 JIuHeitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMH, €T0 rpaduK, IPUMEPhI PEIICHHS
YpaBHEHMH B IIEJIBIX YUCIIAX

61 Perienue cucteM IByX JTUHEHHBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU

62 Pemenne cucreM nByX JIMHEWHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU

63 Pemrenune cuctem NByX JIMHEHHBIX YpaBHEHUH C ABYMS TIEpEMEHHBIMA

64 [IpuMepsl perieHus: CUCTEM HENMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

65 [IpuMepsl pernieHus: CUCTEM HENMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

66 I'paduueckas mHTEpIIpETAIUS YpaBHEHUS C ABYMS TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

67 I'paduueckas mHTEpIIpETAIUS YpaBHEHUS C ABYMS TIEPEMEHHBIMA U CUCTEM JIMHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

elIeHNe TEKCTOBBIX 33124 ¢ IOMOIIBIO CHCTEM YPaBHEHUI

68 P

69 Perienue TeKCTOBBIX 33Ja4 C MOMOIIIBIO CUCTEM ypaBHEHUH

70 PelreHne TEKCTOBBIX 3314 C IOMOILBIO CUCTEM YPABHEHUN

71 UucioBble HEPABEHCTBA U UX CBOMCTBA

72 UucioBble HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM

74 JluneliHbIe HEPABEHCTBA C OJTHON IEPEMEHHON U UX PEIICHHE

75 JIuneliHbIe HEPABEHCTBA C OJTHON MEPEMEHHOM U UX PEIICHUE




76 JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX PELLICHUE

77 CucTteMbl TMHEUHBIX HEPABEHCTB C OJHON NMEPEMEHHOMN U UX PEIICHUE

78 CucTteMbl TUHEUHBIX HEPABEHCTB C OJHON NMEPEMEHHOMN U UX PEIICHUE

79 CucTteMbl TUHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX PEIICHUE

80 N3o0pakeHue pemeHns JUHEHHOTO HEPABEHCTBA U UX CUCTEM Ha YUCIOBOM MPSIMOM

81 N3o0pakeHue pemeHns JUHEHHOTO HEPABEHCTBA U UX CUCTEM Ha YHUCIIOBOM MPSIMOM

82 Kontponbnas padota nmo temam "HepaBeHncTBa. CucTemMbl ypaBHEHUN"

83 [Tonarue GpyHKIUU

84 OO6nacTp orpeeieHus] © MHOXKECTBO 3HAUCHHH (DYHKITHH

85 CriocoOb1 3aanust pyHKIHIA

86 I'padux GpyHKIIIHN

87 CpoiicTBa (yHKINHU, HX OTOOpaKeHUE HA TpaduKe

88 Urenue u noctpoeHue rpadukoB HyHKIUI

89 [Tpumeps! rpadukoB GYHKIIHA, OTpaKAIOIIUX pealbHble IPOIECCH

90 OyHKIMH, OMUCHIBAIOLINE MPSMYIO B 00paTHYIO MPOMOPIIHOHATbHBIE 3aBUCUMOCTH, UX
rpaduku

91 ['unepbona

92 I'unep6ona

93 I'paduk yaknmm y = x>

94 CDYHKI_II/II/I}/ =X,y = X3,y = VX, Yy = [x|; rpadudeckoe perieHne ypaBHEHHI U CUCTEM
YpaBHCHHIA

95 [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJIOB KypCcOB 7 U 8 KJ1acCOB, 0000IIIEHIE 3HAHUI
/ Beepoccuiickas mpoBepouHasi paboTa

96 HToroBast KoHTpoJbHAsA paboTta / Beepoccuiickas mpoBepouHas paboTa

97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 00001IeHNe 3HAHUI

98 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 000011IeHNe 3HAHUI

99 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 00001IeHNe 3HAHUI

100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOZIOB KypCcOB 7 U 8 Ki1accoB, 0000IIeHNE 3HAHUM

101 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJI0B KypcoB 7 U 8 KilaccoB, 0000111eHNe 3HAaHUI

102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOZIOB KYpCcOB 7 U 8 Ki1accoB, 0000IICHIE 3HAHNUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME : 102 yaca

9 kjacc

Ne Tema ypoka
n/n

PaL[I/IOHaJIBHBIe qucia, uppaiuOHaJIbHBIC YU CJId, KOHCYHBIC U OECKOHEUHBIE JACCATUYHBIC

1 Ipodu

5 MHOXeCTBO AEHCTBUTENLHBIX YHCEI; JSHCTBUTEILHBIC YHCIa KaK O€CKOHEUHEIE
JeCATUYHbIE JpoOu

3 B3auMHO 01HO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM JIEUCTBUTENIBHBIX YHCEI U
MHOXECTBOM TOYEK KOOPAMHATHOU MPSMO¥

4 CpaBHEHHE TEUCTBUTEIBHBIX YHCEII, apU(METUUECKHUE IEHCTBHS C ICHCTBUTECIIBHBIMU

qucijiaMu




S) [TpubmmxEHHOoe 3HaYeHNE BEIMYUHBI, TOUHOCTH MPHOIMKESHHS

6 OKpyTJIeHHEe YuCe

7 OKpyTJIeHHEe YuCe

8 [Tpukuaka 1 oreHKa pe3yabTaTOB BHIYUCICHHIM

9 [Tpukuaka 1 oreHKa pe3yabTaTOB BHIYUCICHHIM

10 JIuneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM

11 JIuneitnHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM

12 KBanparHoe ypaBHeHue. PellieHne ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM

13 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEeHHH, CBOASIINXCS K KBaIPATHBIM

14 bukBapaTHble ypaBHEHUS

15 bukBapaTHble ypaBHEHUS

16 [IpuMeps! penieHus: ypaBHEHUHN TPEThEW U YETBEPTOM CTEIIEHEN pa3lIOKEHUEM Ha
MHO>KUTEH

17 [IpuMepsl penieHus: ypaBHEHUHN TPEThEW U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM Ha
MHO>KUTEH

18 Pemenne npoOGHO-paliiOHANBHBIX YpaBHEHUN

19 Pemenne npoOGHO-paliiOHANIBHBIX YpaBHEHUN

20 Penienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM METOJIOM

21 Penienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM METOJIOM

22 Penienune TeKCTOBBIX 3a/1a4 areOpanyeckuM METOJ0M

23 KonTposnpHast pabota o Teme "YpaBHEHUS C OHOM MTepeMeHHOMR "

24 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk

25 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk

26 Cucrema 1ByX JJUHEHHBIX YPaBHEHHH ¢ ABYMs IEPEMEHHBIMU U €€ pelleHue

27 Cucrema 1ByX JJUHEHHBIX YPaBHEHHH ¢ ABYMs IEPEMEHHBIMU U €€ pelleHue

28 Cucrema 1ByX JJUHEHHBIX YPaBHEHHH ¢ ABYMs IEPEMEHHBIMU U €€ pelleHue

29 Cucrema IByX JIMHEHMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU U €€ pellieHHe

30 Pemenue cucreM AByX ypaBHEHHI, OHO U3 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM
CTETeHH

31 Pemenue cucrem AByX ypaBHEHUI, OJJHO U3 KOTOPHIX JIMHEHHOE, a IPYroe — BTOPOM
CTENEHU

30 Pemenue cucreM 1ByX ypaBHEHHI, OHO U3 KOTOPBIX JIMHENHOE, a Ipyroe — BTOPOM
CTETeHH

33 Pemenue cucrem AByX ypaBHEHUI, OJTHO U3 KOTOPBIX JUHEUHOE, & IPYroe — BTOPOM
CTENEHU

34 ['padmyeckas MHTEpIpeTallUsl CUCTEMbl YPaBHEHUH C IBYMsI IEpEMEHHBIMU

35 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM

36 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM

37 KonTtponbras padora mo teme "CucreMbl ypaBHEHHU"

38 UYuciioBbie HEPABEHCTBA U UX CBOMCTBA

39 UYuciioBbie HEPABEHCTBA U UX CBOMCTBA

40 JInHeliHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PELICHUE

41 JIuHeliHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHOU U UX PELICHUE




42

JInHeliHbIEC HEPABEHCTBA C OJTHOM NIEPEMEHHOMN U UX PEIICHUE

43 CucreMbl JTUHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX PEIICHUE

44 CucreMbl JTUHEHMHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX PEIICHUE

45 CucreMbl JTUHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN U UX PEIICHUE

46 KBaapaTHbpie HEPaBEHCTBA U UX PELICHUE

47 KBaapaTHbie HEPAaBEHCTBA U UX PELICHUE

48 KBaapaTHbpie HEPAaBEHCTBA U UX PELICHUE

49 KBanpaTHbie HepaBeHCTBA M UX pEIICHHUE

50 KBanpaTHbie HepaBeHCTBA M UX pEIICHHUE

51 ['padmueckas HHTEpIIpETAILINS HEPABCHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU

52 I'padmueckas nHTEpHIpETAIINS HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH

53 KonTtponpHast padbora no teme "HepaBencrna"

54 KBanpartuunas ¢yHkius, e€ rpaduk u CBOHCTBA

55 KBanpartuunas ¢yHkius, e€ rpaduk u CBOHCTBA

56 KBanpartuunas ¢yHkius, e€ rpaduk u CBONCTBa

57 [TapaGoma, KOOpAUHATHI BEPIIMHBI TapadoJIbl, 0Ch CHMMETPHH ITapad0JIbl

58 [TapaGoma, KOOpAUHATHI BEPIIMHBI TapaboIIbl, 0Ch CAMMETPHH 1TapadoJIbl

59 [Tapabosna, KOOpAMHATHI BEPIIMHBI TapaboJibl, 0Cb CAMMETPUHU TTapaboIbI

60 [TapaGoua, KOOpAMHATHI BEPUIMHBI Apa0OJIbl, 0Cb CHMMETPHUH MapadoIibl

61 [TapaGoia, KOOpAMHATHI BEPUIMHBI Tapa0OJIbl, 0Cb CHMMETPHUH 1apadoIibl

62 [Tapabo:a, KOOpIMHATHI BEPIIMHBI TAPAOOITBI, OCh CHMMETPHH MapadoIIbl

63 I'paduku Gyukuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x|

64 I'paduku Gyukiuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=|X|

65 I'padukn Gyaxnwmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

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

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

68 I'paduxn Pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|

69 KonTtponbHas padora o teme "®@ynkuun"

70 [ToHATHe YnCIIOBON MOCIEA0BATEILHOCTH

71 3aaHue OCIeI0BATEIbHOCTH PEKYPPEHTHOM hopMysoit 1 popmyIioii N-ro yieHa

72 ApudmeTnueckasi U reOMeTpUYecKas Iporpeccuu

73 ApudmeTrnueckasi U reoMeTpUUYecKas porpeccun

74 ®opMmysbl N-T0 YieHa apuPMETHUECKON 1 T€OMETPUUECKON TPOrpeccuii, CyMMBbI EPBBIX
N 4JIeHOB

75 @®opmyIibl N-To WieHa apupMETHIECKON U TeOMETPHUECKON TPOTPECcCHil, CyMMBI NEPBBIX
N 4JIEHOB

76 ®dopmMyIbl N-T0 YieHa apuhMEeTUIECKONU U TEOMETPUUECKON TTPOTPECCHl, CYMMBI TIEPBBIX
N 4JIeHOB

77 ®opmMyIbl N-T0 YieHa apuhMETUIECKONU U TEOMETPUUECKON TPOTPECCHil, CYMMBI TIEPBBIX
N 4JIeHOB

78 @opmyIibl N-To WieHa apu(PMETHIECKON U TeOMETPHUECKON IPOTPECCUil, CyMMBI IEPBBIX
N 4JIEHOB

79 N3o00pakeHne 4ieHOB apu(pMETHIECKON U TEOMETPUIECKON MPOrPEeCCHii TOYKaMU Ha




KOOPAWHATHOM INIOCKOCTH

N300paxeHue 4ieHOB apu(PpMETUUECKOI U TeOMETPUUECKON MPOTrPECCHil TOUKaMH Ha

80 KOOPAWHATHOM INIOCKOCTH

81 JInHENHBIN U SKCIIOHEHIIMAJIBHBIA POCT

82 CnoxHbIe TPOLIEHTHI

83 CnoXxHbIE TPOLIEHTHI

84 KonTponpHas padora o Teme "UnCI0BbIE MOCIEI0OBATEIIEHOCTH "

85 HO“BTOpeHI/Ie, 00001IeHNe U CUCTeMaTH3aIls 3HAaHUI. 3auch, CPaBHEHHE, ACHCTBHS C
JNEHCTBUTENbHBIMH YUCIIAMH, YUCIIOBAs MpsiMast

86 [ToBTOpEeHUE, 0000IICHNE U CHCTEeMaTU3alus 3HaHU|. [IpOTeHThI, OTHOIIICHUS,
PONOPLUU

87 [ToBTOpenue, 06ob1IeHNE U cucTeMaTr3anus 3Hanuil. OKpyrieHue, npudInKeHHe,
OLICHKA

88 [ToBTOpenue, 0600IIEHNE U CUCTeMaTH3aIMs 3HaHUH. Perienne TeKCToBBIX 3a1a4
apuPMETUYECKUM CIIOCOOOM

89 [ToBTOpeHue, 006001IeHNE U cUCTEMAaTH3aIUs 3HaHUH. Pellienne TeKCTOBBIX 3a/1a4
apu(METHIECKUM CITIOCOOOM

9 [ToBTOpenue, 0000IIEHNE U CUCTeMaTH3AIMs 3HaHUH. Pernienne TeKCToBBIX 3a1a4
apu(METHUECKUM CIIOCOO0M

91 HOBTOpeHI/Ee, o0o0menne u cucremarusanus 3HaHui. [IpeoOpa3zoBanue anredOpandecKux
BBIPAXEHHH, TOMYCTHUMbIE 3HAYCHHUS

92 HOBTopeHI/Ee, 00o00meHmne u cuctemarusaius 3Hanuil. [I[peoOpazoBanrne anredpandecKkux
BBIPAXCHHH, TOMMYCTHMbIE 3HAYCHHUS

93 HOBTOpeHI/Ee, o0o0menne u cucremaru3anus 3HaHui. [IpeoOpa3zoBanue anreOpandecKux
BBIPAXEHHH, TOMYCTHUMbIE 3HAYCHUS

94 HOBTopeHI/Ee, 00o00meHmne u cuctemarusaius 3Hanuil. [I[peoOpazoBanue anredpandecKkux
BBIPAXCHUH, TOMMYCTHMbIC 3HAYCHHUS

95 [ToBTOpeHue, 0600IIeHNEe U cUcTeMaTH3aIus 3HaHU. DYHKIIMK: TOCTPOCHHE, CBOWCTBA
M3YYEHHBIX QYHKIUI

96 [ToBTOpeHnue, 06001IeHNEe U cucTeMaTu3alus 3HaHuii. OYHKIMK: TIOCTPOSHHE, CBOMCTBA
M3YYEHHBIX QYHKIUI

97 [ToBTOpeHnue, 06001IeHNe U cucTeMaTu3alvs 3HaHui. OYHKIUK: TOCTPOCHUE, CBOWCTBA
M3Y4YEHHBIX (DYHKITHI

98 [ToBTOpEeHme, 0600IIEHNE U CUCTEMAaTH3aIKs 3HaHn. DYHKIIUN: TOCTPOCHHE, CBOWCTBA
M3YYEHHBIX QYHKIUI

99 HOBToperIe, o0o0meHne u cuctemarusanus 3Hanuil. [ paduyeckoe pemenue
YPaBHEHUU U X CUCTEM

100 HOBTopeHEIe, 00o001IeHNe U cucTeMaru3anus 3HaHui. ['paduueckoe pemnenmne
YpaBHEHUU U X CUCTEM

101 Hrorosast KoHTpoJIbHAs paboTa

102 O0001eHne 1 cucTEMaTU3aLNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 102 gaca

IIpoBepsiemble TPeOOBAHUS K pe3yJbTaTaM OCBOCHUSI OCHOBHOI1 00pa30BaTe/IbHOM
NMPOrpamMMbl




7 KJ1ace

rff)(:f:;epﬂeMoro IIpoBepsiembie NpeMeTHbIE Pe3y.IbTATbl 0CBOCHHH OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta

1 Uucna 1 BBIYUCIICHUS

11 BoimonusATe, coyeras  yCTHbIE M [HUCHbMEHHBIE  MPHUEMBI,
apudmeTnuecKkue AeUCTBUS C PAIMOHATBHBIMH YUCIIAMU
HaxomuTh ~ 3HA4YeHWsS]  YHCIOBBIX  BBIPAXKCHHH,  MPUMEHSTH

1.2 pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPKEHUH, COEPKAMUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexoguts OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi

13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IPOOB)

1.4 CpaBHUBaTh U YIOPSJOYMBATh PALIMOHAJIBHBIE YUCIIA

1.5 OKpyraTh yncia
BBITIONHATE TIPUKUAKY W OIEHKY pe3y/ibTaTa BBIYHCICHHUH, OIECHKY

1.6 3HAUYEHUN YHCIOBBIX BBIpAXKCHHH. BBIMONHATH JAEWCTBUA  CO
CTENEHSIMU C HAaTypaJbHBIMHU MTOKA3aTEeIISIMU

17 [IpuMeHATh mNpU3HAKUA JEIUMOCTH, PAa3IOKEHHE Ha MHOXUTEIN
HaTypaJbHBIX YUCEel
Pemarp  mpakTUKO-OpMEHTHUPOBAHHBIE  3a/layd,  CBS3aHHBIE C
OTHOIIIEHUEM BEJTUYMH, MIPOTIOPITMOHAIIBHOCTHIO BEJINYUH,

1.8 MPOLIEHTAMHU, HWHTEPIPETHUPOBATh pE3YyNbTAaThl pEIIeHUs 3a7ad C
y4ETOM OTpaHWYCHUH, CBS3aHHBIX CO CBOMCTBAMHU PacCMATPHUBAEMBIX
00BEKTOB

2 Anrebpanyeckue BoIpaKeHUs

21 Hcnonp3oBarh anredOpanvyeckyro TEPMHUHOJOTHMIO U CHUMBOJIUKY,
IIPUMEHSATH €€ B POLIeccCe OCBOEHHsI yUeOHOT0 MaTepuaa

29 Haxomuth 3HaueHUss OYKBEHHBIX BBIPAKEHUN TIPH  33aJaHHBIX
3HAYEHUIX ITePEMCHHBIX

23 BreimonHaTe mpeoOpa3oBaHUs IEJIOTO BBIPAKEHUS B  MHOTOUYJICH

' MPUBEJICHUEM TTOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBIONMHATE YMHOKEHHE OJHOWICHA HA MHOTOYJIEH M MHOTOYJIEHA Ha

2.4 MHOTOWICH, TPHUMEHATH (OpPMysIBl KBajpaTa CyMMBI W KBajpara
pa3HOCTH
Ocy1iecTBIATh pa3i0KEHUE MHOTOUJIEHOB HA MHOXKHUTEIH C TTIOMOIIBIO

2.5 BBIHECEHHMSI 32 CKOOKHU OOIIEro MHOXHUTENsS, TPYINITUPOBKH CIaraeMbiXx,
pUMEHEHUs POPMYIT COKPAIIEHHOTO YMHOKEHUS

26 [IpumensTs npeobpazoBaHUsI MHOTOUJICHOB IS PEIICHUS PAsITHHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MMPEJAMETOB, H3 peaTbHON MPAKTHKU

27 Hcnonb30Barh CBOWMCTBA CTENEHEW € HATypajJbHBIMHU IOKA3aTEIISIMU

' JUTSI TIPe0Opa30BaHUs BRIPAKCHHI

3 YpaBHEHUs 1 HEPABEHCTBA

31 Pemate nuHEHBIE ypaBHEHUS C OJHOM TIEPEMEHHOW, TPUMEHSS

IpaBujia ICPEXoJa OT UCXOAHOTI'O YPaBHCHHUA K PABHOCUJIIBHOMY CMY.




[IpoBepsiTh, SABISIETCA JIM YUCIO KOPHEM ypaBHEHUS

[lpumensaTs rpaduueckue METOAbl TPU PELICHUU JIMHEHHBIX

3.2 YPaBHEHUU U UX CUCTEM
33 [TonGupats nprUMepbI ap YUCEN, SBISAIOIUXCS PEHICHUEM JTMHEHHOTO
YPaBHEHHUS C IByMsI [IE€PEMEHHBIMU
CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK JMHEHHOTO ypaBHEHHUS C
3.4 JIBYMsSI TIEPEMEHHBIMH; MOJIB3YICh TPaQHUKOM, MPHUBOAUTH NPHUMEPHI
pelleHMs ypaBHEHUS
35 Pemare cucteMsl IBYX JTMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMH,
B TOM YHCIIE TpapUUECKU
CoctaBiaTh U pelarh JMHEHHOE ypaBHEHHUE WIN CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHH 110 YCIOBUIO 33Ja4i, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4uy IOJTy4YE€HHBIN pe3ysbTaT
4 Koopaunats! u rpapuku. OyHkuuu
N300paxaTh Ha KOOPAMHATHOM MNpPSMOMl TOUYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpPJMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMCBHIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandyeckoM s3blKe
42 OTmeyarb B KOOpPAMHATHOM IUIOCKOCTM TOYKHM 110 3a/laHHBIM
KOOp/IMHATaM
43 Crpouts rpaduku muHeHHBIX QyHKIHNA. CTpouTh Tpaduk QyHKIUH Y
' = x|
OnwuceBaTh C MOMOINBIO (YHKIUH HM3BECTHBIC 3aBHCHMOCTH MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, PpACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTbD, BpeMsi, 00bEM pabOThI
4.5 HaxoauTh 3HaueHne GyHKIUH 110 3HaYEHHIO €€ apryMeHTa
[lonumarbs rpaduueckuii crnoco0 TpeICTaBICHUs M aHaIM3a
4.6 uHboOpMallMY, W3BJIEKaTh M WHTEPHPETHPOBATh HHPOPMALUIO U3
rpaduKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEM
8 kiace
Kon .
HpOBEpsIEMOro IIpoBepsiemble Npe/IMeTHbIE PE3YILTATEI 0CBOCHHUS! OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTara
1 Yucna u BBIYMCICHUS
Hcnonp3oBaTh  HayaJlbHble ~ NPEACTABICHHUS O  MHOXECTBE
11 JEWCTBUTENFHBIX YHCEN TSI CPAaBHEHHS, OKPYTJICHHSI M BBIYMCICHHIA,
n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
IpsIMOI
[IpumeHsTH MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
19 HaxXOAWUTh KBAJpaTHbIE KOPHH, MCIOJB3Yysl MpH HEOOXOAMMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH MPE0Opa30BaHMs BBIPAKEHUH, COAepKAIIIX
KBaJIpaTHbIC KOPHH, HCIIOJIb3YSl CBOMCTBA KOPHE
13 Hcnonp3oBarek 3amucu  OOJBIIMX M MajbIX YHUCENI C IOMOIIbIO
' JECSITHUHBIX Apobeii u creneneit uncna 10
2 Anrebpanyeckue BhIpaXKeHUs
2.1 [IpyuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTelleM, BBIMOIHATh




2.2

2.3
2.4

peoOpa3oBaHusl BBIPAKEHUH, COAEP)KAIIMX CTENEHU C LEIbIM
IIOKa3aTeIeM

BBIMONHATE ~ TOXAECTBEHHbIE  MPEOOpa3oBaHMs  PALMOHAIBHBIX
BBIDOKCHUI Ha OCHOBE IIPAaBHJ JEHUCTBUU HAJ MHOIOWICHAMU U
anreOpandecKuMu ApoOsIMHU

PacknanbiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKHUTEIN

[TpumensTh mpeoOpa3zoBaHusl BBIPAKCHHUN IS PEIICHHS Pa3JIMYHBIX
3a/1a4 U3 MAaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEealbHON IPAKTUKU

YpaBHEeHUs U HEPABEHCTBA

3.1

3.2

Pemate JsMHENHBIC, KBaJgpaTHbIE YpPAaBHEHUS M  PALMOHAIBHBIE
YpaBHEHUS, CBOAAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C ABYMs
IIEPEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUA YpPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHUEM TIpaduyecKux
Mpe/ICTaBIeHUI (yCTaHaBIMBaTh, UMEET JIM YpPaBHEHHUE WJIM CHCTEMA
YPaBHEHMH pELIeHHUs], €CIIM UMEET, TO CKOJIBKO, U Ipouee)

3.3

3.4

[lepexoaute OT cnoBecHOM  (OpMYyNIHpPOBKM  3amadyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl  ypaBHEHUMH, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]a4¥ MOJYyYEHHBIN pe3ybTat

[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OIICHKH,
peuiaTh JIMHEMHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX CHCTEMBI,
TaBaTh  TpaUYECKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  PEIICHHI
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMU

4.1

IloruMaTe W HMCHOJB30BATh Q)YHKIII/IOHZU'[I)HI)IG IIOHATHUA H SA3BIK
(TepMHHBI, CHUMBOJHMYECKHE OOO3HAUYEHUS), OINpeNeNiaTh 3HAaYeHUE
(YHKIIMM 1O 3HAUYEHHIO apryMeHTa, OIpeNessaTh CBOMCTBa (YHKIMH
o e€ rpaduky

4.2

9 kjaacc

Kon
NpoBepPsIeMoOro
pe3yjabTara

Ctpouts rpaduku d71eMEeHTapHBIX (PYHKINNA BUA:
y=k/x
y

k/x
, Y =X2, Y = X3, Y = |[x|, onHchIBaTh CBOMCTBA YUCIOBOM (YHKIHH MO €&

rpaduxy

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia ¥ BEIYUCIICHUSA

11

CpaBHuBaTh M YHOPSAAOYUBATH PAlMOHAIIBHBIE W HppalMOHATbHbBIE
qucna

1.2

Boimonuate apudmernueckue ASHCTBUS C pallMOHAIBHBIMUA YHCIAMH,
coueras YCTHBIE U IMUCBMEHHBIEC MPUEMBI, BBIIOJIHATH BBIYUCICHUS C
HMPPALMOHAIIBHBIMU YUCJIAMU




1.3

1.4

HaXO,I[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH IIOKa3aTCIAMU U KOpHeﬁ,
BBIYHCIIATH 3HAYCHU A YHUCJIIOBBIX BBIpa)KCHI/Iﬁ
OprrJISITb I[CflCTBHTGJIBHbIG 4uciia, BBIIOJHATL NPUKHUIKY PE3YyJIbTaTa
BBIHHCHCHHﬁ, OLCHKY YUCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEeHUs U HEPABEHCTBA

2.1

2.2

2.3

Pemlatp  nuHENiHBIE W KBaApaTHbIE YpPaBHEHUs, YpaBHEHUS,
CBOJSIIIMECS K HUM, POCTEHIINe TpOOHO-pallMOHATIbHBIC YPABHEHUS

Pemate cucTeMsl IByX JIMHEHWHBIX YPAaBHEHUH C IBYMs IIE€PEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIAETCS
JIMHEHUHBIM

Pemate TekcTOBbIE 337auM anreOpandeckuM CIOCOOOM C IOMOIIBIO
COCTABJICHUS YpPAaBHEHMS WIM CHUCTEMBI JBYX YPaBHEHHHU C JBYMs
[IEPEMEHHBIMU

2.4

2.5

2.6

IIpoBoguTh NpOCTEMIIME HCCIENOBAaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
NpeCTaBICHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPABHEHUE WU
CUCTEMAa YPaBHEHUU pELIEHUs], €CIIU UMEET, TO CKOJIBKO)

Pemats JINHEIHHBIC HCPABCHCTBA, KBaApPaTHLIC HCPaBCHCTBA,
I/1306pa)KaTI> pEIICHUEC HCPABCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aI1MChIBaTb
PEIICHUC C TTIOMOIIIBIO CUMBOJIOB

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOYArOME KBAaJApaTHOC HCPABCHCTBO, I/1306pa)i(aTI> peUicHue
CUCTCMblI HCPABCHCTB Ha YHCIIOBOM prIMOfI, 3alUCbIBaTh PCUICHUC C
IIOMOIIBIKO CMMBOJIOB

2.7

Hcnons3oBaTh HCEPAaBCHCTBA ITPH PCIICHUHU PA3JIMIHBIX 3a1a4

3.1

OyHKIUU

PacniosnaBath  (yHKIMM  W3y4eHHBIX  BUJOB.  Iloka3wiBaTh
CXEMaTHYECKH PACIIOIOKECHUE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3Ha4eHUH K03()(HUITMEHTOB, OMMMCHIBATH CBOWCTBA (DYHKITHIA

3.2

[loka3blBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha KOOPAMHATHON
IJIOCKOCTH TpaduKoB QyHKUMHA Buaa Y = VX, Y = |X| U omnuchIBaTh
cBoMcTBa (PyHKIIUI

3.3

Crpoutb ¥ H300pakaTh CXEMaTHYECKH TpaduKu KBaJPAaTHUHBIX
(GyHKIUH, oONMMCHIBaTH CBOICTBa KBaApaTUYHBIX (QYHKUMH 1O uUX
rpadukam

3.4

Pacnio3HaBath KBaJapaTuuHyio (QYHKIHMIO TO (opmyie, HNPUBOAUTH
MpUMephbl KBaJApaTUYHBIX (QYHKIUM W3 peasbHOM JKU3HM, (PU3MKH,
reOMETPUH

4.1

Apudmerrueckas U reoMeTpUYecKasi Iporpeccuu

Pacrnio3HaBaTh apupMETHYECKYI0 H TEOMETPHUUECKYIO MMPOTPECCHH TIPU
pa3HBIX crocobax 3aJaHus

4.2

BLImOIHATE BBEIMHUCICHUS € HCIOJIb30BaHHEM (1)OpMyJI N-ro 4je”Ha
apuMETHIECKOH U TCOMETPUUYECKON MPOTPEeCcCHii, CYMMBI TEPBBIX N
YJICHOB

4.3

I/I306pa>1<aTL YJICHBI MMOCICAOBATCIbHOCTU TOYKAMHU Ha KOOp,Z[HHElTHOfI
TIJIOCKOCTH




Pemarp 3amaun, cBsI3aHHBIE C YHCIOBBIMU IOCIIEIOBATENLHOCTSIMHU, B
TOM 4MCI€ 3aJadyd U3 pPEaJbHOW JKU3HM (C HCIOJIb30BAaHUEM
KaJIbKYJISITOPa, HU(POBBIX TEXHOJIOTHUH)

IIpoBepsiemble 31eMEHTBHI COIePKAHUS

7 kiacce
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BIYMCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0]] OT OAHOM (OPMBI 3aIUCH
11 npobeit xk apyroil. IloHsTHE palMOHANBHOTO 4YHCIA, 3alWCh, CPaBHEHUE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YUCEI
12 Apudmernueckue IeMcTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3anay us3
pearbHON MPAaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHue
BBIPA)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [IpouieHThl, 3anuch MPOLEHTOB B BHUJAE ApoOU U ApoOU B BUJE MPOIEHTOB.
Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEIICHUE 331a4 U3 PEAJIbHOU TPAKTUKU
15 [IpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YUCEl
16 PeanbHble  3aBUcMMOCTM, B TOM  4YHcle TMpsMas U oOparHas
IPONOPLUOHAIBHOCTH
2 AnrebpanuecKue BhIpaXKEHUS
21 [IepeMeHHBIE, UHCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpeMEHHON. JlomycTumble
3HAYEHUS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCMMOCTH MEXIy BEIUYMHAMH B BUAE (OPMYIIHI.
Beruucnenus o ¢popmynam
23 [IpeobpazoBanre  OYKBEHHBIX  BBIPOKEHUM, TOXKJIECTBEHHO  pPaBHBIC
BBIPAXKCHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10KA3aTeIEM
o5 OpHowieHbl U MHOrousneHsl. CreneHp MHorowieHa. Cli0)kKeHHE, BBIUUTAHUE,
YMHOXEHHE MHOTOUJIEHOB
26 DopMyIbl COKPAIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
Popmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKHUTEIN
3 YpaBHeHUS
31 VYpaBHeHHe, KOpEHb YPaBHEHNs, NpaBuIa npeoOpazoBaHusl ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPAaBHEHUN
32 JIuneliHoe ypaBHEHUE C 9I[HOI71 nepeMeliHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
YpaBHEHUS, PELlIEHUE JIMHEHHBIX YpaBHEHHM
33 CocraBnenue ypaBHeUHI/Iﬁ M0 YCJIOBHUIO 33/1auH. PelieHne TEeKCTOBBIX 33/1ay C
IIOMOUIbIO YpaBHEHUI
3.4 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema [ByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. [IpuMepbl pemeHus: TeKCTOBBIX
3a[a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. @yHKIMN




4.1

Koopaunara Touku Ha npsiMoi

YucnoBble NPOMEXKYTKU. PaccTosiHue Mexay AByMsI TOUKaMH KOOPIUHATHON

4.2 o
IpSAMOi
43 [IpssmoyronpHas CHCTEMa KOOPIJIHAT, OCH Ox u Oy. Abcuucca u opauHATA
TOYKH Ha KOOPJMHATHOMN TUIOCKOCTH
44 [Tpumepsr rpEubHKOB, 3ajaHHBIX (popmynamu. UteHue rpadukoB peanbHbBIX
3aBHCUMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBorcTBa QyHKIHIA
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk GyHKINU Y = [X|
47 Fpa(bnqecime pellleHHEe JIMHEHHBIX YpPaBHEHUM M CHUCTEM JIMHEWHBIX
ypaBHEHHIA
8 kiace
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Urcna ¥ BBIYUCIICHUS
11 KBagpatusiii kopenb u3 uyucna. [loHstue 00 wuppalMOHAIBHOM YHCIIE.
JlecsaTUUHBIE TPUOJINKESHUST UPPALMOHATIBHBIX YHACEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YUCIOBBIX BBIPAXEHHUH U BHIYUCICHUSIM. J[eHCTBUTEIbHbBIE
qucia
1.3 CreneHsb ¢ 1eabIM MOKa3aTeseM u e€ cBoiicTBa. CTaHAapTHas 3alUCh YKcia
2 Anrebpanyeckue BbIpaKeHUs
2.1 KBaapartHbiil TpEXuiieH, pa3ioKeHue KBaIpaTHOTO TPEXUIeHAa Ha MHOKUTEIH
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO ajredpanyeckon Apoou
2.3 CrnoxeHue, BolUMTaHHE, YMHOXKEHHE, JIeTIeHUE alnredpandeckux JIpooei
2.4 PannonanbHble BbIpaykeHUS U UX IpeoOpa3oBaHue
3 YpaBHEeHUs 1 HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO YypaBHEHHS.
Teopema Buera
3.2 Perienue ypaBHEHH, CBOJSIIMXCS K TMHEHHBIM M KBaJIpaTHBIM
3.3 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'paduueckas uHTEpHpeTalnss ypaBHEHUN C ABYMSI NEPEMEHHBIMH U CHUCTEM
34 JIMHEMHBIX YPABHEHHI C ABYMs NEepeMeHHBbIMU. [IpuMepsl pemieHus cucteM
HEJIMHEHHBIX YPaBHEHUH C IByMsI IEpEMEHHBIMU
35 Pemenne TekCTOBBIX 3a7a4 anreOpandecKkuM CrocoooM
3.6 YucaoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPAaBEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHON
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOU MePEMEHHOMN
4 OyHKUIUU
41 [Monatue ¢ynkuun. OOIacTe oONpeAeNeHUS M MHOXXECTBO 3HAYCHHH
dbyaxun. CriocoObl 3amanHus QYHKITHI
4.2 I'paduk pynakuu. Urenue cBoicTB hyHKIMM 10 €€ rpaduKy




4.3

[Ipumeps! rpa@ukoB GYHKIIHM, OTpakarOIMIUX pealbHble IPOLECCH

OYHKIMH, OIHUCHIBAIOIIME TNPAMYI0O M OOpaTHy0 IpPONOPIUOHATILHBIC

4.4
3aBHCUMOCTH, UX rpaduku
4.5 OyHkuu y =x% y = X?
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUH
9 ki1acc
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 Yucna v BIYUCICHUS
11 PamonanbHble uynciia, UppalUOHAIbHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
JIeCTUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JeHCTBUTENIbHBIC YHCIIa KaK OECKOHEUHbIE
12 JeCSITUUHbIE ApoOU. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEX]Y MHOKECTBOM
JICMCTBUTEIIbHBIX YHCET U KOOPAUHATHOMU NpsiMOil. CpaBHEHHE 1EUCTBUTEIbHBIX
yucell
1.3 Apudmerndeckne NeHCTBHS C ICHCTBUTEIHHBIMHI YHCIAMH
W3mepenus, npubamxenus, oueHku. Pasmepbl 00BEKTOB OKPYXaroOIIEro Mupa,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. IIpubnmxéHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka u omeHka
Pe3yNbTaTOB BBIYUCICHUN
2 YpaBHeHUs 1 HEpaBEHCTBa
2.1 YpaBHEHUsI C OHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBangparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOJAIIMXCS K KBAaAPATHBIM
24 EHKB"az[pavTHoe YPaBHEHHE. [IpuMepsl pemieHuss ypaBHEHUN TpeTbed U
4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaIbHBIX YpPaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM AByX JTMHEHWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU
29 Pemeline CUCTEM JBYX YPaBHEHHH, OJHO W3 KOTOPBIX JINHEWHOE, a Jpyroe —
BTOpPOH CTENEHU
2.10 I'padmueckas MHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3aj1au aIredpandeckium crnocoOom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemennie TMHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOM
2.14 Pemenne cucrteM JTMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHON
2.15 KBaapatHbpie HEpaBeHCTBA
216 I'padguueckass uHTEpHpeTalds HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs
IIEPEMEHHBIMU
3 DOyHKIUH
31 KBagparnunas ¢yaknus, e€ rpaduk u cBoiictBa. [lapaboma, KoopauHATHI

BEPIINHBI 1apadoJibl, 0OCb CHMMETPUH MapadoIbl




3.2

I'paduxu pynxiwit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku pyrxuit y=K/X, y = X’u ux cBoiicTBa
3.4 I'paduku GyHKIMI , 1 UX CBOMCTBA
4 YuciioBble OCIE0BATENIBHOCTH

41 Omnpenenenue U crocoObl 3aJaHUsl YUCIOBBIX MOCJEI0BaTEIbHOCTEH. 3a1anue
MOCIIEI0BATEIPHOCTH PEKYPPEHTHOM (hopmyInioit u popmyIoii N-To daeHa

492 Apudmernueckass mporpeccuss. Dopmynsl N-ro  uieHa apupMeTHUECKOn
IIPOIPECCUH, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckass mnporpeccus. @DopMysnbl N-r0O  wieHA TE€OMETPUYECKON
IIPOTrPECCUH, CYMMBI IIEPBBIX N WICHOB

44 H3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKONW Mporpeccuit
TOYKaMHU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHMAIbHBIN POCT

4.5 Cro’kHbI€ NPOLIEHTHI

IIpoBepsiemble HA OI3 0 MaTeMaTHKe TPeOOBAHMS K Pe3y/JIbTaTaM 0CBOEHUS OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOT'0 0011€ro 00pa30BaHUs

Kon IIpoBepsiemble TpedOBaHUS K NPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O
TpeOOBaHUSA o0mero oopazosanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO,
ornepanuy HaJ MHOXKECTBAaMH; YMEHHE OIEpUpPOBaTh IMOHATHIMMU:
rpad, cBA3HBIM rpad, AepeBo, HMKI, MPUMEHITh UX MPU PELICHUU
3a/1a4; yMEHHE MCMOJIb30BaTh rpapuueckoe MmpeicTaBIeHe MHOKECTB
JUIsL OIIMCAaHMsl PEalbHBIX MPOLIECCOB U SIBJICHWM, ITPH PELICHUH 3a/1ady
U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHSITUSIMH: ONPEENIEHHE, aKCUOMa, TeopeMa,
JIOKa3aTeNIbCTBO; YMEHHE paclo3HaBaTb HUCTHHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, MPHUBOJIUTH MNPUMEPbl U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS Y OTPUIIAHMSI BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTAaBHOE 4YMCIIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0e YHUCIIO, MOAYJIb 4YHcia, OOBIKHOBEHHAs ApoOb H
NecsiTUuHas Ipo0b, CTaHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIIO, apu(PMETHUYeCKUH KBaJApPaTHBI KOPEHb;
yMEHHE BBINOJHATH JEHCTBUS C  4YHMCIAaMH, CpaBHUBATh U
yIOpsA0YMBaTh YHCIA, MPEACTABIAThH 4YHCIA Ha KOOPAMHATHOMN
NpSIMOW, OKPYIJISATh YHUCIA; yYMEHHE JAeNaTh NPUKUIKY U OLEHKY
pe3yJsibTaTa BBIYMCICHUN

YMeHue onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0Ka3aTeseM,
apudmeTnyecKuil KBaJpaTHBIM KOpEHb, MHOTOWIEH, alreOpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTENEeHU
Oosbllle €AMHUIBI; YMEHHME BBIOJHATh PACUYETHI IO (OopMynaMm,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUHN C KOPHAMM, PA3JIOKECHHE MHOTOYICHA HA MHOXHUTEIHU, B
TOM YHCIIE C HCIOJIB30BaHUEM (OPMYJI PA3HOCTH KBAJAPaToB U
KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHSTHUSIMH: YHCIOBOE PABEHCTBO, YpaBHEHUE




COJHOM NEPEMEHHOH, 4YMCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAAPATHBIC YpaBHEHUS,
IpOOHO-pallMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAHMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Ul M300paKEHUS PEIICHHM
YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIMS, rpaduk GyHKIUH, HYIU

¢byHKIUN, MIPOMEXKYTKHU 3HaKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHMsl, yObIBaHUS, HaWOOJbIIEE M HAaUMEHblIEe 3HAYECHUs
GbyHKINNT; yMEHUe OIIEpUPOBATH MOHATUSIMH: npsiMast

HPONOPLUOHATIBHOCTD, JIMHEHHAs (YHKIMsS, KBaapaTHuHAas (QYHKLUS,
oOpaTHasi TPOMOPLUUOHANBHOCTh, Mapaboia, rumepoosa; yMmeHue
CTPOUTH rpaduKu (PYHKIHUIL, UCTIONB30BATh rPaQUKH JUIS ONPEICIICHUS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTCH, JJIsl PEIICHHs 3aJa4d U3 JPYTuX
y4eOHBIX TIPEIMETOB W PEAIbHOH JKU3HH; YMCHHE BBIPAXKATh
(dhopMyJIaMy 3aBHCHMOCTH MEXKy BETHINHAMU

Ymenue OIepupOBAThH HOHSITUSIMU: [IOCJIEZIOBATEIbHOCTb,
apupmeTHyeckass M TEeOMETpUYecKas  IPOrpecCHH;  yMEHHue
WCIIOJIB30BaTh CBOMCTBA TOCIIEAOBATENILHOCTEH, (OPMYIBI CyMMBI U
o0IIero 4jeHa MpH pelIeHuH 3a/ay, B TOM YHCIe 3a/1ad U3 JIPYTux
y4eOHBIX IPEIMETOB U PEATILHOM KU3HU

YMeHue pemarh 3a7aud pa3HbIX TUIIOB (B TOM 4YHCIE€ HAa IMPOLEHTHI,
J0JIM W YacTH, JBWXKEHHE, paboTy, LIEeHy TOBapOB M CTOUMOCTh
MOKYTIOK U yCIIyT, HAJIOTH, 3a7jauu U3 00JacCTH ypaBiIeHUs JINYHBIMU U
ceMeWHbIMU  (UHAaHCaAMM); YMEHHME COCTaBIATh  BBIPAXKEHUS,
YPaBHEHUs, HEPAaBEHCTBA M CHCTEMBI 110 YCJIOBHIO  3a/auH,
UCCIIeIoBaTh MOJYYEHHOE PEIIeHHE U OIIEHHWBATh MPABONOJA00HOCTh
MIOJTYYEHHBIX PE3YJIBTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GUrypa, TOUKa, OTPE3OK, Mpsmasd,
Tyd, JIOMaHasi, yroJl, MHOTOYTOJIbHHK, TPEYrOJIbHHUK, pAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUM TpPEyrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,
MenaHa, OWCCEKTpUca M BBICOTA TPEYrOJbHHKA, YETHIPEXYTONBHUK,
napajjienorpaMM, pomMO, TNPSAMOYTOJbHUK, KBaJpaT, Tpameuus;
OKPY>KHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢durypamu; ymMeHue pemarh 3aJaud, B TOM YHCIIE U3 MOBCEIHEBHOMN
KHU3HU, Ha HAXOXKIACHHUE TC€OMETPHUYECKUX BEIMYMH C MPUMEHEHHEM
M3YyYEHHBIX CBOMCTB GUryp 1 pakToB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB, MNapaJlUICJIbHOCTh W MNEPINCHAUKYIAPHOCTDb IIPAMBIX,
Yroil MEXAYy NpsAMBIMH, IEPHECHIUKYISAP, HAKIOHHAs, IPOEKIU,
nogodue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKM M INPAMON; YMEHUE DPACIIO3HABAaTh PABEHCTBO, CUMMETPUIO U
nonobue (uryp, mapajieTbHOCTh M NEPIEHIUKYISIPHOCTD TPSMBIX B
OKPYKaroIlleM MUpe

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeMIMuMHA yTa, CHHYC U KOCHUHYC yIJia TPEYrojbHHKA), IJIOLIA/Ib;




YMEHHE OIICHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE NpPUMEHSATh (OpPMYyIbl TepuMeTpa U IUIOAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0bema
MPSIMOYTOJIBHOTO IapaJuleJeNUIela; YMEHUE NPUMEHATh HPU3HAKU
paBEHCTBa TPEYroOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUECKHUE COOTHOLICHHUS IS
BBIUHCIICHUS ITMH, PACCTOSHUH, ITOMIAAeH

12

13

YMenne wu3zo0pakarb IUIOCKHE (QUTYpl W HX KOMOWHAIUH,
MPOCTPAHCTBEHHBIE (QUTYPBl OT PYKH, C TOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJICKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU
CUMBOJILHOMY OITHCAHUIO

VYmenue OIICpHUPOBATH INOHATHUAMMN: MMpAMOYTOJIbHAA CHCTEMA
KOOpJHHAT, KOOpAUHATBI TOYKH, BCKTOD, CymMmMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATh BCKTOPbBI U KOOPAWHATHI IAJIA MPCEACTABJICHUA
JaHHBIX W PCIICHHA 3aJad, B TOM YHCIC U3 JPYIrux y‘ICGHLIX
npeaAMETOB U peaﬂBHOﬁ KHU3HHU

14

15

YMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE M  KPYTrOBBIE
IMarpaMMbl,  TaOMUIBI, cpenHee  apudmMeTHueckoe, MeauaHa,
HauOoJiblllee M HAaUMEHbIee 3HAYEHHUs, pa3Max 4YHUCIOBOro Habopa;
YMEHHME  U3BJIE€KaTh, WHTEPHPETUPOBATH U  IPE0OpPa3OBbIBATh
uHpOpMaIMIO, TPEJICTaBICHHYI0 B TalIMIAX M Ha JuarpaMmax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pealbHBIX MPOLECCOB U
SBJIICHUH; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B
OKpY’KaloIleM MHpe

YMeHue omepupoBaTh IMOHATHUAMHU: CIIyYalHBIA OMNBIT (CIydalHBIN
SKCIIEPUMEHT), DJJIEMEHTapHOEe COObITHE (dJIEMEHTApHBI HCXO0.)
CIly4yaifHOro OmbITa, CiydyaifHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOSATHOCTH CIIYy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHM; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOIO Iepedopa M ¢ HCHOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITUM M SIBJICHW, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MQJIOBEPOSITHBIX COOBITMH B OKPYXKAIOLIEM MHUPE M B JKU3HH;
3HAKOMCTBO C IIOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEJ U €T0 POJIbIO B MACCOBBIX SIBICHUSIX

16

YMeHue BBIOMpaATh MOIXOASIINN W3y4eHHBIH METOJ| Ul pEeLICHUs
3a/1a4d, NPHUBOJUTH IMPUMEPBI MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIIEHUE 3aKOHOB MAaTEMAaTHUKU B
HCKYCCTBE, OIMCHIBATh OTJEIbHBIE  BBIIAIOIIMECS  PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJE Pa3BUTUSA MAaTEMaTUKU KaK HAyKW, NPUBOIUTH
MIPUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOMN
U BCEMUPHOU UCTOPUHU




l'[epe'leHL 3JIEMECHTOB COJA€CPKaHUS, IPOBEPACMBIX Ha OI'D o maTeMaTHKe

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 UYucna 1 BBIYUCIICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl
19 OOBbIKHOBEHHBIE W JECATHYHBIE JApOOM, TPOLEHTH, OECKOHEYHbIE
MepUOANYECcKHe Jpodu
13 Pannonanehpie uyncia. ApudmMerndyeckue omepanuy ¢ panuoHaIbHBIMU
quclIaMu
14 JleiicTBUTENbHBIC YKCTa. ApUPMETHUCCKHE ONEpaul ¢ JCHCTBUTEIHLHBIMU
YHrcIaMu
15 [Tpubnuxénnbie BBIMMCICHUA, NPABUIA OKPYIVICHNS, NMPHKUAKA U OLCHKA
pe3yJibTaTa BIYUCICHUN
2 Anrebpanyeckue BEIpaKEeHHUs
2.1 bykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
29 Crenens ¢ 1enbiM mnokazateneM. CTeneHb C palMOHAIBHBIM IOKa3aTeNeM.
CBoiicTBa CTeICHU
2.3 MHorouieHbl
2.4 Anrebpanyeckas 1po0b
o5 Apudmernueckuii  KOpeHb  HAaTypalbHOW  creneHd.  JleWCTBUS  C
apu(MeTHYECKUMHU KOPHAMHU HATypaJIbHON CTETIeHU
3 YpaBHCHHS 1 HEPABCHCTBA
31 eneie I/IvI[pO6HO-paIII/IOHaJ'[I)HI)Ie ypaBHeHUs1. CHUCTEMBI U COBOKYITHOCTH
ypaBHEHUH
39 Ienbie u apoOHO-panMOHaIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 UYucnoBble OCIE10BAaTEIbHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
492 Apudmernueckas U reomerpuyeckas mnporpeccuu. Popmyna CIOXKHBIX
MIPOLIEHTOB
5 OyHKIMH
OyHk1ug, cmocoObsl 3amanus  GyHknuu. ['paduk  dyakmum. Obmacth
ONpeNieJIeHus] W MHOXeCTBO 3HaueHuil ¢yHkuuu. Hymu  yHkum.
5.1. [IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIIMH.
MakcuMymMbl W MHUHUMYMBI (GyHKIMK. HawuOomnbiiee U HauMeHbIee
3HaYeHUe PYHKIIMU Ha IPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomeTpust
7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabHUKu
7.4 OKpy>KHOCTb U KpyT




7.5

I/I3M€p€HI/IC IrCOMETPHUICCKUX BCIUMYNH

7.6 BexkTopsl Ha TI0CKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'pads




