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ITosicHuTEeILHASA 3aIMCKA

- PaGouasi nporpamma paspadorana B coorBercTBru ¢ ®I'OC Ha ocHoBe:

» @ecnepanbHbIM 3aKk0HOM P® «O06 oOpa3zoBanuu B Poccuiickoit denepanum» ot 29.12.2012r, No273-
D3;

» 3akoHoM «O0 obpazoBanuu B Pb» 0o113.12.20131, Ne240-V.

» @enepallbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbLHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro o0pa3oBaHMsI,
yTB. ipukazoM Muno6praayku Poccun ot 17.12.2010 Ne 1897,

» TlocranoBnenueM [TTaBHOTO rocyaapCTBEHHOTO CaHUTApHOTO Bpada Poccuiickoit Meneparnuu ot 28
ceHTs0ps 2020 r. Ne 28 «O06 yrBepxkaeHun canutapHbix npaBuin CII 2.4.3648-20 «CanuTtapHo-
AMUACMHOJIOTHYECKAE TpeOOBaHUS K OpraHU3alMsIM BOCIUTAHUS W OOYYCHHS, OTAbIXa H
037I0POBJICHUS I€TEH U MOJOJEKNY;

» llpukazom muHHcTepcTBa 00pasoBanus u Hayku PO ot 30.08.2013r «OO6 yTBepKICHHH MOPSIKA
OpraHM3ali ¥ OCYIIECTBICHHUS 00pa3oBaTeNbHON AEATEILHOCTH IO OCHOBHBIM IpOrpaMmaM —
00pa3oBaTeNbHBIM MPOTPAMMaM OCHOBHOTO OOIIIETO U CPETHEr0 O0IIEeTro 00pa3oBaHUsy;.

» Ilporpammsel. MaremaTtuka. 5-6 kiaccel. Anre0Opa 7-9 kiaccel. AireOpa v Hadajaa MaTeMaTHYeCKOro
anammza. 10-11 xmacesl. CocraButenu: A.I'. Mep3smskom, B.b. ITononckum, M.C. Skupom. — 2-¢
u3 ., nepepad. — M. : Benrana-I'pad, 2017.

> OOII OO0 MBOY «COII Nel;

» VYueonoro miana MBOY «COIIl Nel» na 2023-2024 y4eOHbIi TOI.

- mepevyeHb 3a/1eiiCTBOBAHHBIX Y4eOHUKOB
e AnreOpa: 9 kiacc: Meroauueckoe nocooue/E.B. byuko, A.I'. Mep3nsak-M.: Bentana-I'pad,2018.
e AnreOpa: 9 kiacc: yueOHUK JUTsl ydamuxcsi o0ieo0pa3oBareabHbIX yupexaeHuit / A.I'. Mep3isk,
B.b. [Tononckuit, M.C. Sxup. — M.: Benrana —I'pad, 2019.
e Aurebpa: 9 xiacc: IMAAKTHYECKHE MarepHajbl: COOPHHK 3aJad M KOHTPOJBHBIX padotr/ A.l.
Mepznsk, B.B. [lononckuii, M.C. Slkup. — M.: Bearana —['pad, 2018
- IeJIU U 3a1a4u
OOyuenue anredpe B OCHOBHOM IIKOJIE HAPABJICHO Ha JIOCTHKEHHE CIICAYIOINX [IETICH:
B HANpaBJIeHUH JUYHOCTHOTO Pa3BUTHS
* pa3BHUTHE JIOTHYECKOTO M KPUTHYCCKOTO MBIIIICHUS, KYIbTYPhl PEUYH, CIIOCOOHOCTH K YMCTBCHHOMY
AKCIIEPUMEHTY;
* (dopmupoBaHWE y YYAMUXCS HMHTEIUICKTYAILHOH YECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K
MPEOJONICHUIO  MBICIUTEIBHBIX  CTEPEOTHIIOB, BBITEKAIONIMX W3  OOBIJEHHOTO  OTbBITA;
* BOCMHUTAaHUE Ka4yeCTB JUYHOCTH, OOECIEUYMBAIONINX COIHAIBHYI0O MOOWJIBHOCTh, CIOCOOHOCTH
MPUHUMATH CaMOCTOSITeNIbHBIE pelieHus;
* opMUpOBaHNE KAUYECTB MBINUICHHS, HCOOXOIUMBIX JUISl /IallTAllU B COBPEMEHHOM WH()OPMAIIMOHHOM
0OIIIECTBE;
* pa3BHTHE UHTEPECa K MATEMATUYECKOMY TBOPUYECTBY U MATEMATUUYECKUX CIIOCOOHOCTEH;
B MeTalnpeJIMeTHOM HANPABJIeHUH
* opMUpOBaHUE MIPEACTABICHUI O MAaTEMAaTHKE KaK YacTH OOIIEUYeIOBEYECKON KYIbTYPhI, O 3HAUMMOCTH
MaTeMaTUKU B pa3BUTUU [IMBUITU3AIIUU u COBPEMEHHOTO o011ecTBa;
* pa3BUTHE MPEJCTABIICHUN 0 MaTeMaTHKE KaK (hOopMe OMHUCAHMS M METOJIE TTO3HAHUS JCHCTBUTEILHOCTH,
CO3/IaHHE€ YCIIOBUU Ui MPUOOPETeHHs IMEePBOHAYAIBHOTO OMNBITA MAaTEMAaTHUYECKOTO MOJEIHPOBAHUS;
* (opmMupoBanue oOIUX CIIOCOOOB MHTEIICKTYATbHOW NEATEbHOCTH, XapaKTePHBIX JJISI MATEMATHKU U
SIBIIIOIINAXCSL OCHOBOW IMO3HABATENBHOW KYIBTYpPbI, 3HAYUMOW IS PA3NIUYHBIX cep UernoBeYecKOu
JCSTEIILHOCTH,
B MpeMETHOM HANPaBJIEHUH
* OBJIQJICHHE MAaTEeMAaTHICCKUMHU 3HAHUSMH ¥ YMEHHUSMH, HEOOXOIUMBIMHE JIJIS POJIOJDKEHUS O0yICHUS B
CTaplIeil IIKOJe WM UHBIX OOIIe00pa3oBaTENbHBIX YUPEKACHUSX, MU3YUYEHUS CMEXKHBIX UCIUIUINH,
MIPUMEHEHHUS B TTIOBCETHEBHOH JKHU3HH,
* cozmanue ¢QyHIaMEHTa A MaTeMaTHYeCKOTO pPa3BUTHUS, (GOPMUPOBAHUS MEXaHH3MOB MBIIUICHUS,
XapaKTePHBIX JIJIT MATEMAaTHICCKOU JESTSIIEHOCTH.



3. Ilnanupyemble pe3yJIbTaThl 0CBOCHHUSI y4eOHOI0 Kypca HH(popMaTHKH /-9 KJaccax
IIpenmerHble:
DJIeMeHTBI TEOPMH MHOKECTB 1 MATEeMAaTH4eCKOH JIOTUKH

e OnepupoBaTb Ha 0a30BOM YpOBHE IOHSATHUSMHU: MHOXKECTBO, 3JEMEHT MHOKECTBA,
IIOJIMHO>KECTBO, IIPUHAJIEKHOCTD;

®  33/1aBaTh MHO>KECTBA IIEPEUUCIIEHUEM UX 3JIEMEHTOB;

® HAaXOIUTb llepecedeHue, 00beIMHEHNE, TOAMHOXKECTBO B IIPOCTEHIINX CUTYALUX;

e omepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMHU: ONpEAEICHHE, aKchuoMa, Teopema,
J0Ka3aTeNIbCTBO;

® [IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI IS TOATBEPIKICHUS CBOMX BbICKA3bIBAaHUI.
B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  UCHOJb30BaTh IpapUuecKoe MPEICTABICHHE MHOXECTB Ul OMMCAHUS peabHBIX IPOLIECCOB
U SIBJIGHUH, IPU PELICHUH 3a/1a4 JPYTUX y4eOHBIX IPEAMETOB.
Yucaa

e OnepupoBaTb Ha 0a30BOM YpOBHE IOHATUSAMH: HaTypaJbHOE YHCIO, ILEJI0E YHUCIIO,
OOBIKHOBEHHAs Ipo0Ob, NecATUYHas JpoOb, CMelaHHas poOb, pallMOHAIBLHOE YHUCIIO, apu(METHUECKUI
KBaJPaTHBIN KOPEHB;

®  HCIIOJIB30BAaTh CBOMCTBA YMCEN U IIPABWJIA ACHCTBUM ITPU BBIIIOJHEHUH BBIYUCIICHUN;

®  HCMOJIb30BaTh MPHU3HAKK JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BHINOJHEHUH BBIYUCICHUN U
pEILIEHNN HECIIOKHBIX 3a/1a4;

e  BBIIIOJIHATH OKPYIJIEHUE PALMOHAJIBHBIX YACE B COOTBETCTBUH C IIPAaBUIIAMU;

®  OLEHUBATh 3HAYCHUE KBAJPATHOI'O KOPHS U3 MOJOKHUTEIBHOTO LIEJIOT0 YUCIIA;

®  pacro3HaBaTh pPAalMOHAJIbHBIE U UPPALMOHAJIbHBIE YNCIIA,

e  CpaBHUBATh YHCIA.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  OLEHUBATh PE3Y/IbTATHI BBIYUCICHUIN IPY PELLICHUU MPAKTUYECKUX 3a/1ay;

e  BBIIOJIHATH CPABHEHHE YHCEIl B PEAIbHBIX CUTYaILUX;

®  COCTaBJIATH YMCJIOBBIE BBIPAKCHMS IIPU PELICHUM IPAKTUYECKHUX 3ajad U 3a7ad U3 APYrux
y4EOHBIX IPEAMETOB.
ToxnecTBeHHbIE IPe0Opa3oBaHUA

e  BhINONHATE HECTOXKHBIE TPEOOPA30BaHMSI IS BHIUMCIICHUS 3HAUCHUH YMCIOBBIX BBIpaKEHU,
COJIEpIKAIMX CTETNIEHH C HAaTYPaJIbHBIM I1I0Ka3aTeIEM, CTENIEHH C LIEJIbIM OTPULIATENIBHBIM I10KA3aTelEM;

e BBIIOJHATH HECIOXHBIE NPEeoOpa3oBaHUs LENbIX BBIPAKEHUN: pacKpbIBaTh CKOOKH,
MIPUBOJIUTH OJOOHBIE CIIaraeMbI€;

®  UCMOJb30BaTh (OPMYJBI COKPAIEHHOIO YMHOXKEHHUS (KBaJpaT CyMMbI, KBaJIpaT Pa3HOCTH,
Pa3HOCTh KBAIPaTOB) JUIs YIIPOLIEHUS BEIYUCICHUHM 3HaUEHNI BBIpAXKEHUIA;

®  BBINOJIHATH HECIOKHbIE NPEoOpa3oBaHUs APOOHO-TUHEHHBIX BBIPAXXKEHUN U BBIPAKEHUH C
KBa/IpaTHBIMU KOPHSIMH.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTHX NMPEIMETOB:

® [IOHUMMAaTh CMBICJI 3alIMCH YKCIIAa B CTAHJAPTHOM BUJIE;

e  onepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHJApTHAs 3alMCh YUCIAy.
YpaBHeHNs U HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSMU: PAaBEHCTBO, YUCIOBOE PAaBEHCTBO, YPABHEHHE,
KOpEHb YPaBHEHUS, PEILICHUE YPaBHEHMsI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIICHHE HEPABEHCTBA;
IIPOBEPSATH CIPABEUIMBOCTH YACIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEWHbIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOASILNECS K IMHEWHBIM;
pelaTb CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPaBHEHU, HEPABEHCTB;
MIPOBEPATH, SIBJISETCS JIM JAHHOE YUCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA);
pelaTh KBaJpaTHble ypaBHEHUS M0 (GopMylie KOpHEH KBaJpaTHOTO YpaBHEHUS,

e n300pakaTh peLICHUS HEPABEHCTB M UX CUCTEM Ha YHCIIOBOW MPSIMOH.
B noBceHeBHO KU3HM M NIPH U3YYEHHHU APYTUX NPeIMeTOB:

®  COCTaBJIATH U pELIaTh JIMHEHWHBbIE YPaBHEHMs IIPU PELICHUM 3aJad, BOZHUKAIOIIUX B IPYIHX
y4eOHBIX TpeaMeTax.



DyHKUUH

e HaxoauTs 3HaueHHe QyHKIMH 10 3aJaHHOMY 3HAUEHUIO apryMEHTa;

®  HAaXOAUTh 3HAUEHHE apryMEHTa I10 3aJJaHHOMY 3HAYEeHUIO (YHKIIUU B HECIOXKHBIX CUTYaLUsX;

e  OIpeneNsiTh MOJIOKEHHE TOYKU IO €€ KOOpAMHATaM, KOOPAMHATHI TOYKU IO €€ TMOJO0KESHUIO
Ha KOOPJMHATHOW TIOCKOCTH;

e 10 rpaQuKy HaxOOUTh OOJIACTh ONPEAEICHUS, MHOKECTBO 3HAUCHWH, HyJIHW (QYHKLIUH,
IIPOMEKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHUs M yObIBaHUS, HauOOJIblllee U HauMEHbIIEe
3Ha4YeHUs1 QyHKIINY;

®  CTpOUTH rpaduK JTUHEHHON QYHKIINU;

® [IpOBEpATh, SBJIAETCS JU JaHHBIA Trpaduk rpadukoMm 3anaHHOW (GyHKUMK (JIMHEHHOH,
KBaJIpaTUYHOM, 0OpaTHON NPONOPLUOHATIBHOCTH);

e  ompenensaTh NpUOIMKEHHBIC 3HAYCHUSI KOOPINHAT TOUYKH IepecedeHus TpapuKoB (hyHKIIHIA;

e omepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSAMM: IIOCIEIOBATEIBHOCTD, apH(pMeTHuecKas
nporpeccusi, reoMeTpudeckas porpeccus;

e  pemarh 33Ja4d Ha MPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITH MOJIy4eH HEMOCPEICTBEHHBIM
mojicyeToM 6e3 mpuMeHeHus: GopMy.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYTHX NPEAMETOB:

®  UCHOJB30BATh IpaMKU PEATBHBIX MPOIECCOB U 3aBUCUMOCTEH IS ONIPECIICHHS HX CBOWCTB
(HauOosipllMe W HaMMEHbIIWE 3HAUEHUS, IPOMEXKYTKM BO3pacTaHMsi W yObIBaHUSA, 00JacTU
MOJIOKUTEIIBHBIX U OTPULIATEIbHBIX 3HAYEHUH U T.I1.);

®  UCNOJB30BaTh CBOMCTBA JIMHEHHON (QYyHKIMM M ee TpaduK NMPH PEIICHUH 33434 U3 JAPYTHX
Y4eOHBIX IPEMETOB.

CrarucTUKa U TeOpUsi BEpPOSATHOCTEM

e lmerp mpencTaBIeHHE O CTATUCTHUECKUX XapPaKTEPUCTHUKAX, BEPOSTHOCTH CIY4allHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pewmarb MNpocTeHlMe KOMOMHATOpPHBIE 33Jayd METOJOM IPSIMOrO M OPraHU30BAHHOTO
nepedopa;

®  TIPEJCTaBIATH JAaHHBIE B BUJE TAOIUII, JHArpaMM, rpaduKoB;

e  yuTaTh HH(OPMAIHIO, TPEICTABICHHYIO B BHJIE TAOIHIIbI, AUAarpaMMBbI, rpaduka;

e  OMpenensITh OCHOBHBIE CTATUCTUYECKHUE XapAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

®  OIIEHUBATh BEPOATHOCTh COOBITHS B IPOCTEHIINX CIydasix;

®  UMETh MIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH JPYIUX NPeAMETOB:

®  OIIGHWBATh KOJMYECTBO BO3MOXKHBIX BapUAHTOB METOJIOM Iepedopa;

®  UMETh MPEJCTABICHUE O PO MPAKTUIECKH JOCTOBEPHBIX U MaJIOBEPOSTHBIX COOBITHH;

®  CpaBHUBATh OCHOBHBIEC CTATHCTUYECKHE XapaKTEPUCTUKH, MTOTyYCHHBIE B MPOIIECCE PEIICHUS
NPUKIIAHOM 3a/1au, U3yUEeHHUs PEATbHOTO SIBIICHUS,

®  OIICHWBATh BEPOATHOCTH PEATHHBIX COOBITHI U SIBICHHUI B HECIOKHBIX CUTYAIIHSIX.
TexcToBbIe 32124

e Pemarh HecJI0XKHbBIE CIOKETHBIE 33]]a4l Pa3HbIX TUIIOB Ha BCE apH(pMeTHUECKUe IeHCTBYS;

® CTPOMTH MOJENb YCIOBHS 337a4uM (B BHJE TaOJMIIbI, CXEMbl, pUCYHKAa WJIM YpaBHEHHs), B
KOTOPOH J1aHbl 3HAUEHUS JIBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMUMH, C [EJIbIO TOUCKA PELICHHUS 33/1a4H;

®  OCYLIECTBIATH CHOCOO TMOMCKAa peHIeHUs 3a7aud, B KOTOPOM pacCyXJAEHHE CTPOUTCA OT
yCIIOBUS K TpeOOBAHUIO WIIM OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;

®  BBIIEJATH ATAIlBl PELICHUS 33J]auy;

®  UHTECPIPETHPOBATH BBHIYHUCIHTENBHBIC pE3yAbTaTHl B 3agade, HCCIENOBaTh TOJTYYEHHOE
pelieHne 3a1auu;

®  3HAaTh pa3IMyUe CKOPOCTEH 0ObEKTa B CTOSTUEH BOJIE, IPOTHB TEUECHUS U [0 TEUEHUIO PEKU;

e  pemarh 33Jja4d Ha HAXOXKJEHHE YaCTH YHUClia U YHcia [0 €ro YacTH;

e pemarh 3a/la4d pasHBIX TUIMOB (Ha paboTy, Ha MOKYIKH, HA JABM)KEHHE), CBS3BIBAIOLINX TPU
BEJIMYMHBI, BBIICATH 9TH BETMYMHBI M OTHOILICHHS MEXly HUMH;

®  HAXOJWTh MPOIICHT OT YKCIIA, YUCIIO TIO MPOIEHTY OT HETO, HAXOIUTh MPOIEHTHOE CHIKEHUE
WJTA TIPOTICHTHOE TIOBBINICHUE BETMYMHEI;



®  pemIaTh HECI0XKHbIE JIOTHUECKUE 3a]Ja4l METOJIOM PacCyKIEHUH.
B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPEIMETOB:

®  BBIIBUTATh TUIIOTE3bl O BO3MOKHBIX INMPEAEITbHBIX 3HAYEHHUSX MCKOMBIX B 3aJauye BEIMYMH
(menaTh NPUKUIKY).
HcTropust MaTeMaTUKHU

e OmnuchiBaTh OTACIBHBIE BBIJAIOLIUECS PpE3YJIbTAThl, IIOJYYEHHbIE B XOAE€ pa3BUTUSA
MaTEMaTHKU KaK HayKu;

e 3HATh MPUMEpPbl MaTEMaTHYECKUX OTKPHITUA M HUX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMUPHOH UCTOPUEH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BUTUU Poccuu.
Metoabl MaTeMaTUKH

e BrpiOuparp NOAXOAAIIMN  M3YYEHHBIM METOA  JUIsl  pElIeHHs] M3YyYEHHBIX  THIIOB
MaTeMaTHYeCKUX 3aj1ay;

e [IpuBonuts IIPUMEPHI MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B OKpPY’Karollen
NEHUCTBUTEIBHOCTH U IIPOM3BEIECHUSAX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MO:KHOCTh HAYYHTHCSl B 7-9 Kiaccax 1A ofecrieueHUs] BO3MOKHOCTH
YCIEIIHOT0 NPOAOJIKeHUs1 00pa30BaHUsA HA 0230BOM M yIIy0JIEHHOM YPOBHSIX
DJIeMEeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH

o  Onepuposamv  noHsmusMu:  onpeoeiieHue,  mMeopemd,  aKCUomMd,  MHOINCECMEO,
XapakmepucmuKu MHOJNCECMEA, INEMEHM MHONCECMEA, NYCMoe, KOHEYHOe U OeCKOHeUHOe MHOJICECMEO,
NOOMHONCECMBO, NPUHAOTEHCHOCMb, BKIIOYEHUE, PABEHCNBO MHOMCECTE;

®  U300padcamv MHOICECMEA U OMHOUWEHUE MHOICECME C NOMOWbIO KpY2os Diliepa;

® onpedensamv NPUHAONEHCHOCHb DNEMEHMA MHONCECMBY, 00beOUHEHUI U NepeceyeHuio
MHOJCECE,;

®  300a8amb MHONCECMBO C NOMOUWBIO NEPEUUCTICHUS. DJIeMEHMO8, CJLOBECHO20 ONUCAHUSL,

®  onepuposamv NOHAMUAMU. 6bICKA3bIGAHUE, UCMUHHOCMb U JONCHOCHb BbICKA3bIBAHUS,
ompuyanue 6bICKA3bIGAHU, ONEPayuu HAO BbICKA3LIBAHUAMU: U, WU, He, YCIOBHble GbLCKA3bIBAHUS
(umnauxayuu);

®  CMpoUmb GbICKA3bIBAHUS, OMPUYAHUSL BbICKA3LIBAHUIL.
B noBceHeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  CcmMpoums YenouKy YMO3AKIIOUEeHUL Ha OCHOBe UCTIOIb308AHUSA NPABUIL JIO2UKU,

®  UCNONB308AMb MHOMCECMBA, ONepayul ¢ MHOMCECMBAMU, UX cpaguyeckoe npedcmasienue
0151 ONUCAHUS PEANbHBIX NPOYECCO8 U SIGTIeHULL.
Yucaa

o Onepuposamb NOHAMUAMU: MHONCECMBO HAMYPALbHBIX YUCET, MHONCECMBO YElblX HUCel,
MHOJICECBO PAYUOHATILHBIX HUCET, UPPAYUOHATIbHOE YUCIO, KBAOPAMHbLIL KOPEHb, MHONICECMBO
OelicmeumenbHblX Hucel, 2eoMempuyecKds UHMepnpemayus HAmypaibHblX, YeavlX, PAYUOHATbHBIX,
OeticmeumenbHvlX Yuces,

®  NOHUMAMb U OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  GLINOIHAMbL GBIYUCIEHUA, 6 MOM YUCIe C UCHONb30BAHUEM NPUEMO8 DAYUOHATbHBIX
BLIYUCTICHULL,

®  BLINOIHAMb OKPY2leHUe PAYUOHANbHBIX YUCET € 3A0aAHHOU MOYHOCMbIO,

®  CPasHUBAMb PAYUOHANbHBLE U UPPAYUOHATIbHBIE YUCIA,

®  Npeocmasiams PayUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU OpoOU

®  YNopsa0ouUBAMb YUCIA, 3ANUCAHHbLE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

e naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0ad.
B noBceaHeBHOM KU3HHU ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

®  npuUMeHAmb NPABULA NPUOTUNCEHHBIX BbIYUCIEHUN NPU peueHuy Npakmuyeckux 3aoay u
peuteHulU 3a0ay Opy2ux yueOHvlX npeomMemos;

®  BLINOIHAMb CPABHEHUE PEe3YIbIMAMOS GbIYUCIEHUL NPU PEUeHUU NPAKMUYECKUX 3a0ay, 8 mom
yucne NPUOIUINCEHHBIX BbIYUCTEHULL,

®  CcoCmaenamb U OYEHUBAMb YUCLOBblE BbIPAINCEHUS NPU peUleHUU NpaKmudeckux 3aoad u
3a0ay u3 opyaux y4eOHvIX npeomemos;



®  3anuUCLIBAMb U OKPY2IAMb YUCT08bLE 3HAYEHUS PEATbHbIX GeIUYUH C UCNONb308AHUEM PASHBIX
cucmem usmepeHus.
To:xknecTBeHHbIE MPeO0OpPaA30BaAHUS

e Onepuposamv NoOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3Amenem, CMeneHu ¢ Yeavbim
ompuyamenbHulM NOKA3amenemM;

®  BLINOIHAMbL NPeodPA30BAHUS YENbIX BbIPAINCEHU: OeliCMBUs ¢ OOHOUIeHAMU (CNoJCeHue,
gblYUMAHUe, YMHONCEHUE), OeliCMBUs C MHO20UNEeHaMU (COJCeHUe, 8bIYUMAHUe, YMHONCEHUE),

®  GLINOJIHAMb PA3N0NCEHUE MHO2OUIEHO8 HA MHONMCUMENU OOHUM U3 CNOcob08: 8vlHeceHue 3a
CKOOKY, 2PYNNUpo6Ka, UCNoIb308anue opmyn COKPAUjeHH020 YMHONCEHUS,

®  gvidenamy K8aopam CyMMbl U pA3HOCMU OOHOYIEHO8;

®  pPAcKIao0vbI8amMb HA MHONCUMENU KGAOPAMHbIUL MPEXuaeH,

®  GLINOAHAMbL  NPEOOPA308AHUA  BBIPANCEHUL,  COOEPIUCAWUX  CMEneHu ¢ Yeablmu
ompuyamenbHeIMU NOKA3amenamu, nepexooums om 3anuc 6 guoe cCmeneHu ¢ YeivimM OmpuyamenbHuim
noxazamesnem K 3anuci 8 guoe opoou,

®  BLINOAHAMbL NPeodPA308aHUs OPOOHO-PAYUOHANLHBIX BbIPANCEHUN: COKpaujeHue Opobell,
npusedeHue aneedpauveckux o0pobell K obwemy 3HAMeHamenio, ClOJNdCeHUe, YMHOJICeHue, OeleHue
aneebpauveckux opooel, 8o3eedenue aneedpaudeckol 0poou 8 HAMYPAILHYIO U YETYI0 OMPUYAMENbHYIO
cmenemb,

®  GLINOJIHAMb NPEodPA3Z0BAHUSA BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHU

®  guloenaAmb Keaopam CYMMbl UMY DPA3HOCMU O8YYNEHA 6 GblPANCEHUAX, COOepHCAUJUX
K6aopammubvie KOPHU,

®  GLINOIHAMb NPEodPAZ0BAHUS BLIPANCEHULL, COOEPAHCAUJUX MOOYIb.
B noBceHeBHO KU3HM U TIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  GLINOIHAMb NPEoOPA308AHUS U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPIMHOM 8UOE;

®  BLINOIHAML NPeodPA308aAHUS ANCeOPAUYECKUX BbIPANCEHUL NPU peueHuUu 3a0ay Opyux
VUeOHbIX NpeoMemos.
YpaBHeHNSI 1 HEPABEHCTBA

e Onepuposamv noOHAMUAMU: YPAGHEHUEe, HEPABEHCMBO, KOPEHb VPAGHEHUs, peuleHue
Hepagencmed, paeHOCUbHbIE YPAGHEHUs, 001acmb onpedenieHusl YPasHeHus: (HepaseHcmed, Cucmembl
VPAGHeHUll UIU HEPABEHCMB),

® pewamv JUHEUHble YPAGHEHUS U YPABHEHUs, CBOOUMble K JUHEUHbLIM C NOMOUWbIO
MOIHCOeCMBEHHbIX NPeodPA308AHULL,

®  pewams K8AOPAMHblE YPABHEHUS U YPABHEHUs, C8OOUMble K KBAOPAMHBIM C HOMOWLIO
MOoJHCOECmMEEeHHbIX NPeodPA308aHULL,

®  pewams OpOOHO-UHElIHbIE YPABHEHUSL,

®  pewams npocmetiuiue UppaAyUOHAIbHble YPagHeHus 6uoa 4/ f (X) =a, \/ f (X) = \/ g (X) ;

®  pewams ypasHeHus 8u0a x"=a ;

®  pewams ypagHeHUus cnocoOOM pa3loNCeHUsl HA MHOMCUMENU U 3AMEHbl NePEMEHHOLL,

®  UCNONL308aMb MemOoO UHMEPB8Ano8 Olsl peuleHus Yeavlx U OpPOOHO-PAYUOHATILHBIX
Hepagencme,

®  pewamv NUHElHbIE YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  peuwamb HECNONHCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  pewamv HECI0NHCHbIE CUCEMbL TUHENIHbIX YPAGHEHUL C Napamempamu,

®  pewiams HeClONHCHbLE YPABHEHUS 8 YELblX YUCILAX.
B noBceaHeBHOM KU3HM ¥ IPH M3YYEHUH APYTUX MPeAMETOB:

® cocmaenams U peuiams JuHelHble U K8aOpamuble YyPagHeHUsl, YPaAGHEeHUs, K HUM C800AuUecs,
cucmembl JUHENUHbIX YPAGHEHUU, HepaBeHCME NPU peulenuy 3a0ay Opy2ux y4eOHbIX NpeoMemos;

®  GLINOJIHAMb OYEHKY Npasoonoo0odUsl pe3yibmamos, Nnoay4aemMvlX npu peulenuy JTUHEeUHbIX U
K8AOPAMHBIX YPAGHEHULl U CUCMeM JUHEUHbIX YPAGHEeHUll U HepageHCcme Npu peueHuu 3a0ay Opyeux
VueOHbIX NPeoMemos;

®  gblIOUpPAMB COOMEEMCMBYIOWUE YPABGHEHUS, HEPABEHCMBA UNU UX CUCMEMbl 011 COCMABNeHUs
MamemamuyecKol Mooenu 3a0aHHOU peanbHolt CUMYayuu Uiy NPUKIAOHOU 3a0a4u;

®  yMemb UHMEPNPemuposamv NONYYEHHbI NpU peuleHuu YPAeHEeHUs, HEePaeeHcmea Ul
cucmemvl pe3yibmam 6 KOHmeKcme 3a0aHHOU PealbHOl CUMYayUU Ul NPUKIAOHOU 3a0au.



DyHKUUH

o  Onepuposamv NOHAMUAMU: HYHKYUOHATbHASL 3A6UCUMOCTb, (DYHKYUs, epaguk @yHKyuu,
Cnocoowl 3a0aHusi PYHKYUU, apeymeHm u 3HaveHue @QYHKyuu, oO1acmv OonpeodeneHus U MHOICECMBO
3HAYeHUll QYHKYuY, HYIU @QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (YHKYUlU,
YeMmHOCMb/HEeUeMmHOCMb DYHKYUU,

® cmpoumbs epaguru AUHEUHOU, K8AOPAMUYHOU (DYHKYUL, 0OPAMHOU NPONOPYUOHATLHOCHU,
@ynryuu euoa: y:a+L, y=~xy=%x, y=|x;

X+b

® Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNOIb308aMb NPeobpas0eanus epaguxa Gyukyuu
y=t(X) ona nocmpoenus epauroe gynxyuii y = af (kx+b)+c ;

® cocmasnamv YPAGHEHUs. NPAMOU NO 3A0AHHBIM YCI08UAM: NPOX0Osawel uepe3 06e MOUKU C
3A0AHHBLIMU KOOPOUHAMAMU, NPOX0OAWel Yepe3 OAHHYI0 MOYKY U NAPALLENIbHOU OAHHOU NPAMOLL,

® uccredosamv QyHKYUIO nNo ee epaguxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8aOpamu4Hou hyHKyuu,

® onepuposamv  NOHAMUAMU:  NOCIE008AMENbHOCMb,  apupmemuyeckas  npozpeccus,
2eoMempuyeckas npoepeccusl;

®  pewams 3a0a4u HA APUPMEMUYECKVIO U 2e0OMEMPUUECKYI0 NPOZPECCUIO.
B noBceaHeBHOI )KM3HU M IPU U3YYeHHH IPYTHX MPEAMETOB:

®  ULIIOCMPUPOBAML C NOMOWDBIO 2pAPUKA PeanvbHyl0 3A8UCUMOCMb ULU NpOYecc No Ux
XapakmepucmuKkam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (YHKYUU NPU peuieHul 3a0ay u3z oOpyeux
VUeOHbIX NpeoMemos.
TexcToBBIE 3a729H

e  Pewamb npocmovle U CLONCHbIE 3A0AYU PA3HBIX MUNOB, A MAKNHCE 3A0aAYU NOBLIUEHHOU
mpyoHOCmu,

®  UCNOIB308aMb  PA3HLIE KPAMKUE 3aNUCU KAK MOOeu MeKCMo8 CIONCHbIX 3a0ad OJis
nOCMpOeHUst ROUCKOBOLL CXeMbl U PeuleHUsl 3a0ay,

®  pazuyuamv MoOoelb MeKCma U MOO0elb peueHus 3a0adu, KOHCmMpYyupoeams K 0OHOU Mooelu
PeueHUst HEeCTIONHCHOU 3a0ayU pa3Hble MOOenu MeKCma 3a0ayu;

®  3HamMb U NPUMEHAMb 00a CROCOOA NOUCKA peuleHus 3a0ay (om mpebo8aHus K YCI08UIO U OM
VCro8us K mpebosanuio);

®  MOOeNUPO8amb PACCYHCOEHUs. NPU NOUCKE PeLUeHUsl 3a0ad ¢ NOMOWbIO epagp-cxembl,

®  gblOENAMb SMANbL peUleHUsl 3a0adU U COOEPAHCAHUE KAH 0020 IMand;

®  yuemb 8blOUPAMb ONMUMANLHBIN MEmOo0 peuleHus: 3a0a4u U 0CO3HABAMb 8blOOP Memooa,
Paccmampusams pasiuihble Memoobl, HaAX00UMb PA3HbLE PEUleHUs 3a0adU, eCid 03MONCHO,

®  AHAMU3UPOBAMD 3aMPYOHEHUs NPU PEUeHUU 3A0aly,

®  BLINOIHAMb PA3IUYHbIE NPE0OPA308AHUS NPEONONHCEHHOU 3a0auU, KOHCMPYUPOBAMb HOB8ble
3a0a4u u3 OAHHOMU, 8 MOM Yucie oopamuule;

®  UHMEPNPemUpPOsamb BbIYUCIUMENIbHbIE PEe3VIbMAamvl 6 3a0aue, UCCLed08amb NONAYYEHHOe
peuerue 3a0ayu;

®  AHATU3UPOBAMDL BCEBO3MOIICHBIE CUMYAUUU B3AUMHO20 PACHOJONCEHUS 08YX 00BLEKmos U
UBMEHeHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUNCEHUU (CKOPOCMb, 6peMs, paccmosuue) npu
pewenuu 3a0ay Ha 08udceHue 08yxX 00beKmMo8 KaK 6 00HOM, MAK U 6 NPOMUBONOJIOHCHBIX HANPABIEHUSAX,

®  UCCTe008amb  BCEBO3MOJCHBIE CUMYAYUU NPU peuleHuu 3a0ay Ha OB8UNCEHUe No peke,
paccmampusams pasHvle CUCeMbl OMcUema,

®  pewams pazHOOOPA3Hble 3A0aYU «HA YACMUY,

®  pewams u 000CHOBBIEAMb CBO€ peuleHUe 3a0ay (8bl0eNAMb MAMEMAMUYecKylo OCHO8Y) Ha
HAXocOeHue 4acmu Yucid U Yucida no e2o Yacmu Ha OCHO8€ KOHKPEMHO20 CMbICLA Opoou;

®  0cosHasamb U OOBACHAMbL UOEHMUYHOCb 3A0ay pA3HLIX MUNO0G, CEA3BIBAIOWUX MPU
genuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE), 8blOENAMb MU GEIUUUHbL U OMHOUEHUSL MeNCOY
HUMU, NPUMEHAMb UX NPU peulenuy 3a0ad, KOHCMPYUposams codCmeeHmble 3a0ay YKA3AHHbIX MUNos;

®  gnademv OCHOBHLIMU MEMOOAMU PeuleHUs 3a0ay HA CMeCU, CNILA8bl, KOHYEeHMPayuu,



® pewamb 3a0auu HA NPOYEHMbl, 8 MOM UUCIe, CIONHCHble NPOYEeHMbl C O0DOCHOBAHUEM,
UCNONBL3YSA pA3HbLE CHOCOODI;

®  pewams o2uyecKue 3a0ayu pasHbIMU CROCOOAMU, 8 MOM YuUCTe, ¢ 08YMsL OIOKAMU U C mMpems
OI0KaAMU OAHHBIX C NOMOWBIO MAOIUY,

®  pewams 3a0ayu NO KOMOUHAMOPUKE U Meopuu 6epOMHOCMEN HA OCHO8E UCHONIb306AHUS
UZYUEHHBIX MeMO008 U 0O0CHOBbIBAMb peuleHue;

®  pewams HeCNONHCHbLE 3a0ad NO MAMEMAMUYECKOl CIMamucmuKe;

® 061a0emb OCHOBHBLIMU MEMOOAMU PpeWeHUsl CIOHCeMHbIX 3a0ay. apugmemuyeckull,
aneebpauveckuil, nepebop 6apuanmos, 2eomMempuyeckull, zpaguueckuil, NPUMEHAMb UX 6 HOBbIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.
B noBceHeBHOI KU3HM U TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  gulIdenAmb NpU peueHuy 3a0ay XapaKmepucmuku paccmampueaemoll 8 3a0ave cumyayuu,
OMIUYHBLE OM PeaNbHbIX (Me, Om KOMOPbIX aOCmpasuposaiucs), KOHCmMpyuposams Hosble CUMyayuu ¢
Vuemom 2Mux Xapakmepucmuk, 6 4aCMHOCMU, NPU peuleHuu 3a0ay Ha KOHYEHMpAayuu, y4umoléams
NIOMHOCMb 8eujecmsd;

® pewams U KOHCMPYUPOBAMb 3a0a4l HA OCHOBE DACCMOMPEHUS PealbHblX Cumyayul, 6
KOMOPbIX He mpebyemcs MOYHbLU GbIYUCTUMENbHBIU PEe3VIbMam,

®  pewams 3a0auu HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCMEMbl OMCHemd.
CrarucTUKa U TeOpusi BEpPOSITHOCTEM

e  Onepuposamv nouamuaMu: cmoadouameie U Kpy208ble OUASPAMMbL, MAOIUYbI OAHHBIX,
cpeonee apupmemuueckoe, meouana, Haubovulee U HauMeHbulee 3HAYeHUsl 8blO0PKU, PA3MaX 8blO0PKU,
oucnepcusi u CmaHOapmHoe OMKIOHeHUe, CIYYAlHAsl USMEHYUBOCTb,

®  u3BIEeKAmMb UHGOpMayUIo, NPeOCMABIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, 2PAPUKAX,

® cocmaensmes madIUYybl, CMPOUMb OUASPAMMBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: (PAKMOPUAL YUCLA, NEPECMAHOBKU U COYEeMAaHUs, MmpeyeolbHUK
Ilackana;

®  NpUMEHAMb NPABUILO NPOU3BEOEHUs NPU PeUeHUU KOMOUHAMOPHBIX 3a0al;

® onepuposamv  NOHAMUAMU:  CAVYAUHBIL  ONbIM,  CAVYAUHLIL — 6b100p,  UCHbIMAHUE,
aNeMeHmapHoe CaydatiHoe cobvimue (Ucxo0), Klaccuueckoe onpeoeneHue 6epOsmHOCMU CAYYAUHO20
cobvimus, onepayuy Hao CIy4AUHbIMU COOLIMUAMU,

®  npedcmassimeb UHGOPMAYUIO C NOMOUWDBIO KPYeos Dinepa,

®  pewams 3a0auu HA BbIYUCIEHUE GEPOSMHOCIU C NOOCYEMOM KOIUYECMEd 6APUAHMOE C
HOMOWBIO KOMOUHAMOPUKU.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u3BIEKAMb, UHMEPNPEemuposams U npeodpas0evleams UHGOpMayulo, NPeoCmasieHHyl0 8
mabauyax, Ha OuaAcpamMmax, epaguxax, Ompajicarowyro CEOUCMEd U XAPAKMEPUCMUKU PealbHbIX
npoyeccos u s1eHull;

® onpedensamb CMAMUCMUYECKUE XAPAKMEPUCMUKU GblOOPOK NO mabauyam, Ouazpammam,
epaguram, bINOIHAMb CPABHEHUE 8 3AGUCUMOCTIU OM YU PeUuleHUst 3a0ayil;

®  OyeHuBamv 8ePOSMHOCIIL PEANbHBIX COOLIMULL U SAGTIeHULL.

Aneebpauueckue gvipasicenus
VY4eHUK HayuuTCA:
* ONEpUPOBATh MOHATHSIMH «TOXIECTBO», «TOXIAECTBEHHOE INpeoOpa3oBaHHe», peliaTh 3a/1ayd,
cojiepkaiiie OyKBeHHBIE JaHHbIE; paboTaTh ¢ (oOpMyIaMu;
* BBINOJHATH MpeoOpa3oBaHUs BBIPAKEHUN, COIEpXKAIIUX CTENEHU C LEJIbIMU IOKa3aTeslsIMHU U
KBaJIpaTHbIE KOPHH;
* BBINOJHATH TOXJ/IECTBEHHbIE MPEOOPa30BaHUS PALlMOHANBHBIX BBIPAKEHUI Ha OCHOBE MPaBUI
JecTBUI HaJ| anredpanuecKuMu IpoosMu;
* BBINIOJIHATH PA3JI0KEHHE KBAIPATHOI'O TPEXWJIEHA HA MHOKHUTEIH.
Ypaenenus
YyeHuk HayuuTcs:
* pelaTb OCHOBHBIE BU/IbI PAllMOHATIBHBIX YPABHEHHM C OIHOM IEPEMEHHOM;



* MIOHUMATh YpaBHCHHE KaK BAXHEUIIYI0 MaTEeMaTHYECKYIO MOENb Ui ONMHCAHUS W W3YYCHHS
pa3sHOOOpa3HbIX PEATbHBIX CUTYALUH, peIIaTh TEKCTOBBIE 33/1a4M alNredpanuyecKuM METOI0M;
* IPUMEHSATH rpadudeckre NpeACcTaBICHUs A HCCIEJOBAHUS yPaBHEHUH.
Yucnosvie pynxyuu
YyeHuk Hayuurcs:
* IIOHUMaTh W HCIOJb30BATh (PYHKLUMOHAJbHBIC MOHATUS U S3bIK (TEPMHMHBI, CHUMBOJIMYECKHE
0003HaYCHHUS ),
* CTPOHTH TpadyKH SIEMEHTAPHBIX (YHKIMIT y=K/X; y=X2; y=VX; HCCIIe10BATh CBOICTBA UHCIIOBBIX
(GyHKIMN HAa OCHOBE M3Y4EHUs TIOBEACHUS UX TPa(HKOB;
* MOHMMATh (DYHKIMIO KaK BaXXHEHIIYH0 MaTeMAaTHYECKyK MOJEINb Ul ONMCAHUS IPOLECCOB U
SBJICHUI OKPY)KAIOILIET0 MHUpA, MPUMEHATh (DYHKIIMOHAIBHBIN S3bIK JJIs1 OTIMCAHUS M HCCIIEIOBAHUS
3aBUCUMOCTEHN MeXly (PU3MUECKUMU BETMUYMHAMU.
Yucnosvie mHodicecmsa
BeinmyckHUK Hay4uTCs:
* MOHMMATh TEPMHUHOJIOTUIO W CHUMBOJHKY, CBSI3aHHBIC C IOHSTHEM MHOXECTBA, BBIOJIHSTH
OIlepaluy HaJl MHOXKECTBAMU;
* UCIOJIH30BATh HAYAJIbHBIC TIPEACTABICHUSI O MHOXKECTBE JICHCTBUTEIBHBIX YHCEIN.

MeranpeamMerHble:

® yMEHHE CaMOCTOSITEIbHO OIpPENENATh LU CBOEro OoO0y4eHMs, CTaBUTh U (OPMYJIHUPOBAThH IS
ceOs HOBble 3agaud B Yyu€0e, pa3BUBaTb MOTHBBI M HHTEpPECHl CBOCH I03HABaTEIbHOMH
NEeATEIbHOCTH;

® yMCHHME COOTHOCHUTH CBOM JEWUCTBHA C IIJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIISITh KOHTPOJIb
CBOEH JEATEIIBHOCTH B IIPOLIECCE TOCTHIKEHUS

® pe3ylbTaTa, ONpeAesATh CIIOCOOb! IEHCTBUN B paMKax IMPENJOKEHHBIX YCIOBUI U TpeOOBaHUIA,
KOPPEKTHPOBATh CBOU JECHCTBUS B COOTBETCTBUU C U3MEHSIOUICHCS CUTYaLlUEH;

e YyMEHHE ONpeleNsIThb IOHATUS, CcO3JaBaTh  OOOOLIEHMs, YCTaHaBIMBATh  AHAJOIHH,
KJ1accu(UIMpPOBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH [T KiacCu(UKALIUY;

® YMCHHME YCTAHABIMBAThb IPUYUMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PpaCCyKICHHE,
YMO3aKJII04YeHUE (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUH) U eJaTh BHIBOJIbI;

® pa3BUTHE KOMIIETEHTHOCTH B 00JacTH MCHOJIb30BaHUS HH(OPMAILMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.

e [epBOHAYaJIbHBIE NPEACTABICHUs 00 HJEAX U O METO/JaX MaTeMaTUKU Kak 00 yHHUBEpCaIbHOM
SA3bIKE€ HAYKU U TEXHUKE, O CPEACTBE MOACIUPOBAHUS ABJICHUN U IIPOLIECCOB;

e yMEHHE BHJETh MaTEeMaTHUECKYI 3aJady B KOHTEKCTE€ NpOOJIEMHOM CHUTyalluu B JpYIrHX
JUCLUIIINHAX, B OKPYKaIOLIEH KU3HH;

® yMEHHE HaxXOAWTh B pa3IMYHBIX HCTOYHHMKAX HHGOpPMAIMIO, HEOOXOTUMYIO MJIsi peIIeHUs
MaTeMaTHYeCKUX MpoOsieM, W MpPEACTaBIATh €€ B IMOHATHOM (opme, NMPUHUMATH pELICHUE B
YCIJIOBUSIX HETIOJHOM WJIM N30BITOYHOM, TOUHOM WJIM BEPOSTHOCTHON MH(OpMAaIINH;

e yMEHHE MOHUMATh U UCIOJIb30BATH MATEMAaTHUECKUE CPEACTBA HATJISAHOCTH (IrpaduKu, TaOIUIbI,
CXEMBI U JIp.) AJIsl WTIOCTPALMU, UHTEPIIPETALINN, apTyMEHTAI1H.

® yMEHHE BBIIBUraTh FMIIOTE3bI IPU PEIICHUH 33/1a4 TOHUMATh HEOOXO0AUMOCTh UX POBEPKH;

® [IOHMMAaHHUE CYIIHOCTH AJITOPUTMUYECKUX MPEANUCAHUNA U YMEHUE JEHCTBOBATh B COOTBETCTBUH C
MIPEAJIOKEHHBIM AJITOPUTMOM.

JInyHOCTHBIE:

® BOCHUTaHUE POCCHMCKON TIpa)KJAaHCKOW WJIEHTUYHOCTH: NAaTPUOTH3Ma, yBakeHHs K OTedecTBy,
OCO3HaHUs BKJIa/1a OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKH;

® OTBETCTBEHHOE OTHOIIEHHWE K YUYEHHIO, TOTOBHOCTb M CIIOCOOHOCTh OOy4aromuxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHBAIIMH K 00YUEHHIO U TO3HAHUIO;

® OCO3HAHHBIA BBHIOOP M MOCTPOCHUE NalbHEHIIeNH MHANBUAYAIbHOW TPAEGKTOPUU OOpa3oBaHUS Ha
0a3e OpPUEHTHPOBKM B MHpe Mpodeccuii U MNpoPecCHOHAIBHBIX MPEANOYTeHUNH C Y4ETOM
YCTOMUYUBBIX MO3HABATENbHBIX MHTEPECOB, a TAKXKE HAa OCHOBE (DOPMUPOBAHUS YBAXKUTEIHHOTO
OTHOILIEHHUS K TPYAY, Pa3BUTHE OIBITA Y4aCTHS B COLIMAIBHO 3HAYUMOM TPY/JIE;

® yMEHHUE KOHTPOJIMPOBATH MPOLECC U Pe3yJIbTaT yueOHOH U MaTeMaTHUECKOU JesITeIbHOCTH;



® KPUTHUYHOCTH MBIIJIICHHUA, HWHHUIIKMAaTHUBa, HaxXoa4uBOCTh, AKTUBHOCTH npu peuICHUN
MAaTEMATU4YCCKUX 3a4a4.

4. Conep:kaHue Kypca MaTeMaTHKH B 7-9 ki1accax

Anaredpa

Yucaa

PanmnonanbHble Yucia

MHoxecTBO  panuoHanbHbBIX uuces. CpaBHEHME palMOHAlbHBIX uHcen. JledcTBus c
palnMoHaAIBHBIMU YUCIaMU. [Ipedcmasnenue payuoranibHo20 Yucia 0ecsimuiHol 0poosio.

HppaunuoHnajbHbIe YHCIa

[TonsiTne wuppanuoHaIbHOrO 4Mcia. Pacrno3HaBaHue HppalMOHAIBHBIX uncen. IIpumepsl

JoKa3arenbcTB B anreOpe. MppanroHaqbHOCTh 4HMCIIA \/E . Ilpumenenune B reomerpuun. Cpaguenue
uppayuoHanbHulx yucen. MHodxcecmso 0elicmeumenbHbuIX Yucel.

ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

YucnoBble 1 OyKBeHHbIE BIPAKEHUSA

Bolpaxkxenue c¢ nepeMeHHOH. 3HaueHue BbIpakeHus. [lojcTaHOBKa BBIpaXEHH BMECTO
MEPEMEHHBIX.

Lenbie BoIpaeHUs

Crenenb ¢ HaTypaJbHBIM TIOKa3aTeleM U ee cBoicTBa. [IpeoOpazoBaHusi BbIpaXKEHHIA,
COJIEprKaIlMX CTENEHH C HATypaJIbHbIM I10Ka3aTeleM.

OpnowneH, MHOrowieH. [[efCTBUS ¢ OIHOUYIEHAMH M MHOTOWIEHAMH (CIOXKEHHE, BBIYUTAHHE,
yMHOkeHue). DopMysibl COKPALIEHHOIO YMHOXKEHHUS: Pa3HOCTh KBAJpaTOB, KBAAPAaT CYMMBbl U PA3HOCTH.
Pa3znoxeHre MHOrouJeHa Ha MHOXKUTEIHM: BHIHECEHHE OOIIEr0 MHOXXHTENS 3a CKOOKHU, 2pynnuposka,
npumenenue QopMyn COKpaweHHo20 ymHodxcenus. Keaopammuwiti mpexunen, pasznosscenue K6aopamuoco
mpexuieHa Ha MHOMCUMENU.

JIpoOHO-panuoHAIbHbIE BHIPAKEHUS

Crenenb ¢ nensiM mokazareneMm. [IpeoOpazoBanue IpOOHO-TMHEMHBIX BBIPAKEHUN: CIIOKEHUE,
YMHOXEHHUE, JelIeHue. Aneeopauueckas Opobw. [lonycmumvle 3HAUeHUs NEPEMEHHbIX 6 OpOOHO-
payuonanvuslx evipadicenusx. Cokpawenue aneedpaudeckux oOpobeti. Ilpusedenue aneebpauyeckux
opobell k obwemy 3namenamento. [eiicmeus ¢ aneeopauveckumu OpoOAMU: CILONCEHUe, BblYUMAHUe,
VMHOdMCEHUe, OelleHle, 8036e0eHUe 8 CNeneHb.

IIpeobpazosanue gvipasiceHull, COOEPHCAUUX 3HAK MOOYIIA.

KBagpaTHbie kopHn

Apudmernueckuil KBaapaTHblii kopeHb. [IpeoObpazoBanHue BbIpakeHUH, coAepKalluX KBaJpaTHbIE
KOPHHU: YMHOXKEHHE, JIeJIeHUE, BBIHECEHUE MHOXKMUTEINS U3-110J1 3HAaKa KOPHS, GHeceHue MHONMCUmes noo
3HAK KOPHSL.

YpaBHeHUs! M HEpABEHCTBA

PaBencrBa

YucnoBoe paBeHCcTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PaBEHCTBO C IEPEMEHHOM.

YpaBHeHus

[TonsiTe ypaBHEHHS W KOpHS ypaBHeHUs. [Ipeocmasnenue o pagHOCUNbHOCMU YPABHEHUIL.
Obnacmo onpedenenus ypasHenus (001aCmMb OONYCMUMbBIX 3HAYUEHUU NePeMEHHO).

JIuneiiHOe ypaBHeHHE H €ro KOPHH

Pemienne nuHENHBIX ypaBHeHU. Jluneiinoe ypaemnenue ¢ napamempom. Konuuecmeo ropheu
JUHEH020 ypasHenus. Pewenue tunelinvix ypaguerull ¢ napamempom.

KBaapaTHoe ypaBHeHHe H er0 KOPHH

KBanpatueie ypaBHeHUs. HemomnHble KBagpaTHble ypaBHEHHS. J[MCKpUMHHAHT KBaApaTHOTO
ypaBHeHus. Dopmyna KOpHEW KBaapaTHOTO ypaBHEeHUs. Teopema Buema. Teopema, obpammnas meopeme
Buema. Pemenue KBaJIpaTHBIX YPaBHEHUI: HCIONb30BaHUE (QOPMYINBI JUIsI HAXOXAECHUS KOpHEH,
epaguueckuti mMemoo peuwleHus, pasiodceHue Ha MHOMCUmMeNU, nooOop KOpHel ¢ UCNOIb308AHUEM
meopemvl  Buema. Koauuecmeo KopHeli K8AOpamHO20 YPAGHEHUSs 6 3d6UCUMOCHMU OM €20
ouckpumunanma. bukeadpammuvie ypasnenus. Ypaeumenus, ceooumvle K JUHEUHbIM U KE8AOPAMHBIM.
Ksaopammnuie ypasnenus ¢ napamempom.

J{poOHO-palMOHAIbHbIC YPABHECHUS

Pemenne mpocTedmux —IpoOHO-TMHEWHBIX ypaBHEHWH. Peuwenue O0poOHO-payuoHanbHbIX
VPABHEeHUI.



Memoovl pewenus ypasHeHuil: MemoObl PABHOCUTLHBIX NPeodpaA306aHUll, Memoo 3adMeHbl
nepemenHou, epaguueckuii memoo. Mcnonv3osanue c6oiicme )yHKyuil npu peueHuu ypasHeHull.

Ipocmeiiuue uppayuonanvuvie ypasnenus suda | f (x) =a, \/f (x) = \/g (x) .

Ypasnenus suoa x"=a .VYpasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHH

VYpaBHeHHE ¢ AByMs IIEPEMEHHBIMU. JIMHENHOE ypaBHEHUE C ABYMsI IIEPEMEHHBIMU. [Ipavas Kak
epagpuueckasn unmepnpemayus TUHEHO20 YPAGHEHUsL C O8YMS NepPeMeHHbIMU.

IlonsiTe cucTteMbl ypaBHeHUM. PellieHne cucteMbl ypaBHEHUH.

Mertonbl peleHusi CUCTEM JIMHEHHBIX YpaBHEHUN C JBYMs NIEPEMEHHBIMU: epagduuecKuti Memoo,
Memoo CLOHCeHUsl, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBa. (CBOMCTBA 4YMCIOBBIX HEpaBeHCTB. [IpoBepka crnpaBeIMBOCTH
HEPABEHCTB I1PH 33JaHHbBIX 3HAUEHUSIX [1€PEMEHHBIX.

HepasenctBo ¢ mnepemeHHoi. Ctporue U HecTporue HepaBeHCTBa. (Oobnacmb onpeoeneHusl
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

Pemenne nMHEMHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o peuwienus. Pewenue keaopamuvix HepaseHcmes: UCnoIb306aHUe
ceolicme u epagurxa KeaopamuuHou @QYHKYuu, Memoo UHMEPEANos. 3anuco peuienus KeaopamHozo
HepaeeHcmea.

Pewenue yenvix u 0pobHo-payuonanbHuIX HepageHcms Memooom UHMepPeaios.

Cucrembl HepaBeHCTB

CucreMbl HEpAaBEHCTB ¢ OAHOM NIEPEMEHHOM. PellleHne cucTteM HEpaBeHCTB ¢ OJHON NIEPEMEHHOM:!
JMHEUHBIX, K8aodpamubix. 1300pakeHre pemeHusi CHCTEMbl HEPABEHCTB HA YHCIOBOM MpsAMOW. 3amuch
pELIEHUs CUCTEMBI HEPABEHCTB.

DOyHKIUHA

HousiTne pyHKuuH

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTU. POPMHUPOBAHME IPEACTABICHUI O METalpeIMETHOM
MOHATUU «KOOpAMHATE». CrocoObl 3amaHus (YHKUWN: aHATUTUYECKUH, TpadUuecKuid, TaOIMIHBIN.
I'padux ¢pynkuuu. Ilpumeps! GyHKIMHA, MOTydaeMbIX B IMpoIecce UCCIeI0BaHMs Pa3IMYHbIX peabHBIX
MIPOIIECCOB U PEIICHHS 3a7a4. 3HaueHne PyHKuu B Touke. CBOMCTBA (DYHKIMIA: 00IacTh ONpeIeseHus,
MHOXECTBO 3HAYEHMH, HYIH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, YemHOCHb/HeuemHoCcmy, TPOMEXKYTKH
BO3pacTaHusl M yObIBaHUS, HaumOoJjblllee U HauMeHblee 3HaueHUs. MccnenoBaHue (yHKIUU IO €€
rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢pynxyuu. Kycouno sadannvle ¢ynxyuu.

JIuneiinasi pyHKuMsA

CpoiictBa u rpaduk nuHelWHOW ¢(yHKIMHU. YTioBoi kodpduuueHT mnpsmoil. Pacnonoxenue
rpaduka JMHEHHON (PYHKIMK B 3aBUCUMOCTU OT €€ YIVIOBOro Kod(d¢duimeHTta u cCBOOOJHOrO 4JieHa.
Haxooicoenue xosghgpuyuenmog nunetinou QyHkyuu no 3a0aHHbIM YCIOBUAM: NPOXOHCOEHUE NPIMOLL
yepez 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU yepe3 OAHHYIO MOUKY U
napannenbHol OaHHOU NPSIMOLL.

Keaaparuunas gpyHkuus

CgoiicTBa u rpaduk KBagpaTHuHOW (yHKUMU (apadona). [locmpoenue epaguka KeaopamuyHo
¢dynkyuu no mouxam. HaxoxneHnne HyJmed KBaApaTUIHOW (QYHKIMH, MHOXMCECMEa 3HAYEHUL,
NPOMEINCYMKOB 3HAKONOCMOAHCIMEA, NPOMENUCYMKOE MOHOMOHHOCU.

OoOpaTHast NPONOPUHMOHAJIBLHOCTH

k
CaoiicTBa pyHKIUH Y = k y = —. I'unepbona.
X X

I'pajpuku ¢ynxyuir. I[lpeodopaszosanue cpaguxa pyuxkyuu y = f (x) 011 nocmpoenus epaghurxos
@yuxyuii uoa y = af (kx+b)+c -

. k
I'paghuxu ¢pynxyuii y:a+m, y=~/x,y=¥x, y=|x-

IMocnenoBaTe/IbHOCTH M POrPecCHH



UucnoBasg mociaeqoBaTelbHOCTh. [IprMepsl YMCIOBBIX IOCIEI0BATEIBHOCTEN. becKkoHeYHbIE
nociieoBaTeabHOCTH. Apudmernyeckass Iporpeccusi U ee CBONCTBA. | 'eomeTpuueckas MpOTrpeccHsl.
Dopmyna obwezo unena u cymmovl N Nepevix YieHo8 apuhmemuieckol U 2eoMempuieckol npocpeccuil.
Cxooawascs 2eomempudeckas npocpeccus.

PenieHne TeKCTOBBIX 327124

3anauu Ha Bce apudMeTHYecKue AeiCTBUSA

Pemenne TekcToBBIX 3amau  apudmernueckuMm crocoboM. Mcmonb3oBaHue TaOMHI, CXEM,
YepTexe, APYTUX CPeACTB MPEACTABICHUS JAHHBIX MIPU PEILICHUH 3a]auU.

3agauu HA IBUKeHUE, PA0GOTY M MOKYNKH

AHanu3 BO3MOXHBIX CUTyallUd B3aMMHOTO pPAaclOJOXKEHUS OOBEKTOB MpU HX JIBUKCHHH,
COOTHOILIEHUS] 0OBEMOB BBITIOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agayu HA YACTH, 10/, IPOIEHTHI

Pemenne 3a1a4 Ha HAXOXKACHUE YACTH YHCIIA U YMCIIA IO €ro yacTu. Pemenue 3a1a4 Ha MPOLIEHTHI
u gonu. [Ipumenenne nponopuuii Ipu peleHu  3aaay.

Jloruyeckue 3axaun

Pemenue noruueckux 3anad. PeuieHue 1o2uieckux 3a0ay ¢ nomowvio epagos, mabauy.

OcHOBHBIE MeTO/IbI PellIeHNsl TEKCTOBBIX 3a/1a4: apudmMeTndeckuii, anredpandecku, mepedop
BapUaHTOB. [lepguunvle npedcmasienuss 0 Opyeux Memooax peuleHus 3a0ad (2eomempuyeckue u
epaghuueckue memoowi).

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

Crarucruka

Tabnuunoe M rpaduyeckoe NpPEACTaBICHUE ITaHHBIX, CTOJOYATHIE M KPYrOBBIE JHArpaMMBI,
rpaduKy, TpPUMEHEHHE aWarpaMM H TpadUKOB JUIsl OMHMCAHUS 3aBUCHMOCTEH pPEabHBIX BEIUYHH,
U3BJIeUCHHE HHPOpMAIMK M3 Tabmul, AuarpaMMm # rpapukoB. OnucarenbHble CTATUCTHYECKHE
MOKa3aTeIN YHCIOBBIX HAOOpPOB: cpelaHee apu(pMeTHdecKoe, Meduard, HAuOoIJblIee W HauMEHbIIee
3HaueHUs. Mephl paccenBaHUs: pa3Max, OUCnepcUs U CMaHoapmuoe OMKJIOHeHuUe.

CnyvaiiHasi HM3MEHUMBOCTh. VI3MEHUMBOCTH TpUM  M3MepeHHsX. Pewarowue  npasuia.
3axonomepHoCcmU 8 USMEHUUBHIX BENIUUUHAX.

Cayuaiinble coObITHS

CrnyualiHple ONBITHI  (9KCIIEPUMEHTHI), JJIEMEHTApHbIE CIy4ailHble COOBITHS  (HMCXOJbI).
BepositHOCTH 351eMeHTapHbIX coObITHI. COOBITHS B CIy4YailHBIX SKCIEPUMEHTaX U 0J1aronpusTCTBYIOIINE
JJNIeMEHTapHble COObITHS. BeposTHOCTHM ciay4yailHBIX cOObITHI. ONBITBI €  PaBHOBO3MOXKHBIMH
JJIEMEHTAPHBIMU COOBITHSAMH. KilacCHueckne BEpOSTHOCTHBIC OIBITHI C HCIOJIB30BAaHHEM MOHET,
KyOukoB. [Ipedcmasnenue codovimuil ¢ nomowpto ouazpamm unepa. IIpomusononodcuvie codvimus,
obveduHenue u nepeceuenue coovimuli. Ilpasuno cnoxcenus eeposmuocmeti. Cnyuaiinslii 8b100p.
IIpeocmasnenue sxcnepumenma 6 uode oepesa. Hezasucumvie cobvimus. Ymuoocenue eeposmuocmeti
Hezasucumvlx  coovimuii. Ilocneoosamenvuvie  Hezasucumvle ucneimanus. IlpencraBienue o
HE3aBHCHUMBIX COOBITHSIX B )KHU3HU.

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosxu, ¢haxmopuan yucia. CouemaHusi U YUCIO COYEMAHULL
@Dopmyna uucara covemanui. Tpeyeonvnuk Ilackana. Onvimvl ¢ 6OTLWUM YUCTIOM PABHOBO3ZMONCHBIX
NeMeHMAapHbIX cobvimuil. Buiuucienue eeposmuocmeti 8 onvlmax ¢ npumeHeHuem KOMOUHAMOPHbBIX
dopmyn. Ucneimanus Bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuil 6 cepuu uUCNbIMAHUL
bepuynnu.

Cnyuaiinvle genuyunsl

3uaxomemeo co CAyUAUHBIMU GEIUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHBIX CAYYAUHLIX
genuuuH. Pacnpedenenue seposmnocmeunt. Mamemamuueckoe oscuoanue. Ceolicmea mamemamuiecko2o
oocuoanus. Ilonamue o 3axone Oonvwux uucen. Hsmepenue eeposmuocmei. Illpumenenue 3axKoHa
OOnbUWUX uUCeN 8 COYUONO2UU, CMPAXOB8AHUU, 8 30pPABOOXpaHeHuu, obecneueHuu Oe3onacHocmu
HaceneHUs 8 Ype38bluaAUHbIX CUMYAYUSIX.



5. TemaTn4yeckoe NJIAHNPOBAHME:

Ne Tema Kon-Bo vacos Kon-Bo
paszena, 0 pazjerny KOHTPOJIHBIX
TJIABBI pabot

1 [ToBTOpCeHME 4 1

2 HepasencrBa 20 1

3 KBanpatnunas QyHKIus 34 2

4 DJIEMEHTHI MPUKJIATHOM 20 1
MaTeMAaTHKHU

5 YucroBbie 17 1
MOCIII0BATEIIHHOCTH

6 [ToBTOpEHME u 7 1
cuUcTeMaru3anusi  y4eOHOro
marepuaa
Htoro 102 8

6. MeToabl 1 npueMbl 00y4eHUSI:

- o6oOmraromas Oecena Mo U3yYCHHOMY MaTepHay;

-UHAUBUAYAJIbHBIN YCTHBIN OMPOC;

-(ppoHTaNBHEIIA OMPOC;

- BBIOOpOYHAs MPOBEPKA YIPAXKHEHUS;

- B3aUMOIIPOBEPKA;

-CaMOKOHTPOJIb.

@opmbl Opranu3anuu 00pa3oBaTEILHOTO MpOLEcca: MOYPOYHasi CHCTeMa O0y4YeHHs C UCIOIb30BaHUEM
O0BSICHUTENIbHO-UITIOCTPATUBHOI0, PENPOAYKTUBHOIO, YaCTUYHO-TIOMCKOBOTO METO/A0B OOyueHus. A
Takxe Takue (popMbl 00yUeHUs: ypOK U3ydeHHs HOBOI'O MaTepualla, ypOK 3aKpeIIeHNs 3HaHU, yMEeHHUH,
HaBbIKOB, KOMOMHHMPOBAHHBIH YpPOK, YpOK-Oecena, MOBTOPUTEIbHO-000OLIAIONINI YpPOK, YpPOK-UIpa,
YPOK-HCCIIEZIOBaHUE, YPOK-TIPAKTHUKYM.

Bunst 1 popMbI KOHTPOJIS: KOHTPOJIBbHBIE Pa0OThI, AMATHOCTHYECKHE TECTHI, MATEMAaTHYECKNE TUKTAHTHI.



7. KanengapHo-TemaTn4eckoe IJIAHUPOBaHMe 110 ajiredpe 9 kiaacc
2023-2024 yuebHbIii rox

No Tema ypoka Koa- [lo I1o IIpumeu
/1 BO wiany |pakry |aHUA
JacoB
[ToBTOpEHUE 4
[ToBTOpenue «IIpeobpazoBanue palroHaIbHBIX 1
1 BBIPAKCHUI»
[IpeoOpa3oBaHue BEIPAKESHHH, COIEPIKALTIX 1
2. KBaJpaTHbIE KOPHU
3. Penienue kBagpaTHBIX ypaBHEHUM 1
4 BxoaHasi KOHTPoOJILHAs padoTa 1
I'nasa 1 20
HepaBencrBa
. UucnoBbie HEPABEHCTBA 1
6. CpaBHEeHUE 3HAUEHUI BbIpAXKEHUM 1
7. Jl0Ka3aTenbCTBO HEPABEHCTB 1
8. OCHOBHBIE CBOICTBA YHCIIOBBIX HEPABEHCTB. 1
[[pruMeHeHre OCHOBHBIX CBOMCTB YMCIOBBIX 1
9.
HEPABEHCTB
10. CnoxeHue 1 YMHOKEHUE YHCIIOBBIX HEPABEHCTB 1
11 OTpaboTKa HABBIKOB CIOXKEHHS U YMHOXKCHUS 1
" |uucnoBbIX HepaBeHCTB. CaMmocTosATeNbHas paboTa
12. OlieHMBaHWE 3HAYCHUH BbIpaKEHUM 1
13. HepaBeHcTBa ¢ 01HOM IEPEMEHHON 1
14, YucnoBble TPOMEKYTKH 1
15 HepaseHcTBa ¢ 0qHOM IepeMeHHON YHCIoBbIE 1
' npoMexyTku. CamocTosaTenpHas paboTa
16 HauOonbIiee 1 HauMeHsblIIee 1eJ10€ 3HaYeHNe 1
" |HEepaBEHCTB
17. 3anaHus ¢ mapaMeTpaMu
18 OTpaboTKa HaBBIKOB PELICHUs HEPABEHCTB C 1
" |ogHOM nepeMeHHOM
CucreMbl TMHENHBIX HEPABEHCTB C OJHON 1
19. [IEPEMEHHOMN
20 Pemienne cucteM HEPAaBEHCTB C OJHOU 1
" |mepemMeHHOHU
21. Perienue NBOMHBIX HEPABEHCTB 1
22. Permrenue HEPaBCHCTB C MOJYJIEM. 1
23 OTpaboTKa HABBIKOB PELICHUS CUCTEM
' HEPABEHCTB C OAHOW IIEPEMEHHOM.
24. KountpoabHas padora Nel 1
I'naga 1l
KBaapaTuunas GpyHkuus 38-4
25. [ToBTOpEeHue U pacmupenue cBeneHuit o pynkuuum | 1
26 O6macth onpeaenenust GPyHKIIUHA U MHOKECTBO 1

3HaYeHUH QYHKIUHU




No Tema ypoka Koa- [lo I1o IIpumeu
/1 BO wiany |pakry |aHUA
4acoB
27. CriocoOsI 3a1anust QYHKITUH. 1
28. CaoiicTBa GyHKIIUN 1
29. |HUccnenoBanue pyHKIIMHU HA MOHOTOHHOCTD 1
30. ['paduku KyCOUHBIX (YHKIIHIA. 1
31 Kak moctpouts rpaduk ¢pyukuuu Y = kf(X), eciu 1
" |mBecred rpaduk pynkuun Y = f(x)
32 [Toctpoenue rpaduka Gyukuuu y = kf(x), ecau 1
" |m3Becred rpaduk pynkuun Y = f(X)
33 Kak moctpouts rpaduk pyukmmu Yy =f(x) +b, | 1
" |mBecred rpaduk ¢pynkimn Y = f(x)
OTpaboTKa HABBIKOB TOCTPOCHUS I'PaPUKOB 1
34.  |pynkumit y = f(X) + b, ussecten rpaduk GpyHkunn
y = f(x)
Kak noctpouts rpaduk pynkuun Yy =f(x+a), | 1
35. €cJIi u3BecTeH rpaduk QpyHKIUN
y = f(x)
OTpaboTKa HaBBIKOB MOCTPOSHUS rPaUKOB 1
36. |byukmwmii y = f(x + &), ecnu u3BecTeH rpaduk
dynkuun y = f(x)
37. KBanpaTtuunas GyHKIus. 1
38. ['pacduk kBaApaTUIHON PYHKIIHH. 1
39. CBoiicTBa KBapaTUIHON (HYHKIIHH. 1
OTpaboTKa HaBBIKOB MMOCTPOSHUS TPahUKOB 1
40. KBaapaTH4HON QyHKunu. CaMocToATeNbHAs
pabora.
41.  [['paduyeckoe pemieHNe ypaBHEHHUH
42 [Ipumenenue rpadvKoB KBaJpaTUUHON PYHKIIMU 1
" |mpu peuieHuH 3a/laHui C mapaMeTpaMu.
43. KontpoJsbHas pa6ora Ne 2 1
44. KBaipaTHbIC HEpaBEHCTBA. 1
45, Perienue kBaipaTHBIX HEPABEHCTB. 1
46. Haxoxaenne MHOKECTBA PEICHU HEPaBEHCTBA 1
47. |Meton uHTEpBaJIOB 1
48 Haxoxaenue o01acTu onpeeneHus BhIPaKEHUS 1
' 1 QyHKIIN
49 OTpaboTKa HaBBIKOB PEIICHUS KBaIPATHBIX 1
' HEPABEHCTB.
50. |CucreMbl ypaBHEHHI C ABYMS MIEPEMEHHBIMU
51 ['pacdmyeckuit METO] peIIeHHs CUCTEM C IBYMS 1
' [epEMEHHBIMU
52 MeTo/1 TOJICTAHOBKH PEIICHUS CUCTEM C IBYMSI 1
' [epEMEHHBIMU
53 MeTon CII0)KEHHS PEeIIEHNs CUCTEM C JBYMS 1
] [epeMEeHHbIMU
54 MeTo]1 3aMeHBI TIEPEMEHHBIX PEIICHUS CUCTEM C 1
" |IByMS epeMEeHHBIMH
Pemenus cucteM ¢ IByMs IepeMEHHBIMH 1
55.  |pazmuunbIMU criocoOamu. CaMocToATeIbHAS

pabora.




No Tema ypoka Koa- [lo I1o IIpumeu
/1 BO wiany |pakry |aHUA
4acoB
56 Pemienue 3a1a4 ¢ MOMOILBIO CUCTEM YPaBHEHHM 1
' BTOPOM CTEIICHH
57 OTpaboTKa HaBBIKOB PEIICHUS 3a7a4 C IOMOIILIO 1
CHUCTEM ypaBHEHUI BTOPOW CTEIICHU.
58. KontpoJabHas padora Ne 3 1
I'naga lll. 20
JJieMeHTbI NPUKJIATHOH MATEMATHKHI
59. MareMaTnueckoe MOACIUPOBAHNE 1
60. 3ajauy Ha JBMKEHHE 1
61. 3amgaun Ha paboTy 1
62. [IpouieHTHBIE pacuéThl 1
63. Tpu ocHOBHBIE 3a/1a4K HAa TPOLIEHTHI 1
64. [IpocThie U CIIOXKHBIE TPOIEHTHI 1
65. [IpuOmxEHHBIC BEIYMCIICHHS 1
66. AOCOIIOTHAS M OTHOCUTENIbHAS TOTPEIIHOCTh 1
67. OcHOBHBIE TIPaBUJIa KOMOMHATOPUKH 1
68. [IpaBuI0 CyMMBI U IPOW3BEICHUS 1
69 OTtpaboTKa HaBBIKOB MMPUMEHEHHSI TPABHUII CYMMBI 1
1 IPOU3BEJICHUS
70 CrnyyaiiHble JOCTOBEPHBIE I HEBO3MOKHBIE 1
COOBITHS
71. [YacToTa u BEpOSATHOCTb CIy4allHOIO COOBITHS 1
72. Kitaccnueckoe onpeneneHne BepoOSTHOCTH 1
73. Pemenne BCPOSITHOCTHBIX 3a7a4. 1
74 Perienre BepoOsSITHOCTHBIX 3a]1a4. 1
' CamocTosiTenbHas paboTa
75. HauanbHble CBEIEHUS O CTATUCTUKE 1
76. CriocoObI TIpeICTaBICHUS TAHHBIX 1
77. OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTUKU 1
78. Kontposbnas padora Ne 4 1
I'nasa 4 17
YucJioBbIE N0C1€10BATEIbHOCTH
79 YuciioBas mocien0BaTeIbHOCTh. AHAIMTUYECKUHA 1
" |cmoco0 3aaHus MOCeI0BaTeNbHOCTH
80 CnoBecHbIN U pEKyppPEHTHBIN CIOCOOBI 3a1aHUS 1
" |pyskumn.
81 Apudmernueckas nporpeccusi. @opmyna n-ro 1
YJICHA.
82 Pemenue 3amau Ha mpuMeHeHHE HOPMYITBI N-TO 1
' qyieHa apu(hMETUYECKOM MPOTPECCUH.
83.  [Xapakrepucruueckoe cBOHCTBO. 1
84 Pemenue 3amau mo teme: «Apudmernaeckas
' mporpeccusi». CamocTosTenbHas padora.
85 dopMyia CyMMBI 4WJIEHOB KOHEYHOMN 1
apu(MeTHIECKOI MPOTrpecCuu.
86 Pemenue 3a1a4 Ha HAXOXKJIEHUE CYMMBI WICHOB 1

KOHEYHO! apu(METHYECKON IPOrpeccuu




No Tema ypoka Koa- [lo I1o IIpumeu
/1 BO wiany |pakry |aHUA
JacoB
87 Pemienue 3a1a4 1o teme: «Apudpmernyeckast 1
" |mporpeccus» CaMmocTosiTenbHas paboTa.

88. ['eomerpuueckas nporpeccus. Popmyna n-ro 1
YJIeHA.

89, Pemenne 3anay Ha TPAMEHEHNE ¢dbopmyIsl N-TO 1
4JieHa T€OMETPUYECKOM Mporpeccuu
Pemrenue 3a1a4 Ha MpUMeHEeHUE (GOPMYITBI N-TO 1

90.  [|umeHa reoMeTpUYECKON MPOrPECCUu.
CamocrosiTenbpHas paboTa.

91 dopmyJia CyMMbI YJIEHOB KOHEYHOM 1

' [reOMETpPUYECKON IPOrpeccuu

Pemenuie 3a1a4 Ha HAXOXAEHUE CYyMMBI YJICHOB 1

92. KOHEYHON T€OMETPUYECKOIN MPOrpeCcCUH.
XapakTepuCTUUECKOE CBOMCTBO.

93, CymMa 6eCKOHEYHOH TeOMETPHUYECKON 1
porpeccuu, y Kotopoii | q | <1

94 Pemenue 3a1a4 Ha HAXOXKAEHUE CYyMMBI 1
0ECKOHEYHOW T€OMETPHUECKON IPOTPECCUU

95. KontpoabHas padora Ne 5 1

IToBTOpEHue U cucTeMaTH3alus Y4eOHOT0 MaTepuaJia 7

96. UrcnoBbie U areOpandecKue BEIPAKCHUS 1

97, Y paBHEeHUsI(JIMHEHHBIE, KBaJpaTHbIE, APOOHO- 1
paronasnbHbie). CHCTeMbl YpaBHEHHIM

98. HepaseHcTBa(uHeHble, KBaJpaTHbIE, APOOHO- 1
paroHasnbHbie). CHCTeMbl HEpaBEHCTB

99. 3amaun Ha COCTaBIICHUE YPaBHEHUIM 1

100. |Pemenue 3amad o Bcemy Kypey «Amnredpa 9. 1

101. [UToroBasi KOHTpPOJIbHAsA padoTa 1

102. |UtoroBeii ypok 1




