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2. IlosicHUTELHAA 3aIIHCKA

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

» @ecnepanbHbIM 3aKk0HOM P® «O06 oOpa3zoBanuu B Poccuiickoit denepanum» ot 29.12.2012r, Ne273-
D3;

» 3akoHoM «O0 obpazoBanuu B Pb» or13.12.2013T1, Ne240-V.

» @enepallbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro oOpa3oBaHMsI,
yTB. ipukazoM Muno6praayku Poccun ot 17.12.2010 Ne 1897,

» TlocranoBnenneM [TaBHOTO rocyaapCTBEHHOTO CaHUTApHOTO Bpada Poccuiickoit Meneparnuu ot 28
ceHTs0ps 2020 r. Ne 28 «O06 yrBepxkaeHun canutapHbix npaBui CII 2.4.3648-20 «CanuTtapHo-
AMUACMHOJIOTHYECKAE TpeOOBaHUS K OpTraHU3alHsIM BOCIHTAHUSA M OOY4YeHHS, OTIbIXa |
037I0POBJICHUS I€TEH U MOJOJEKNY;

» llpukazom muHHcTepcTBa 00pasoBanus u Hayku PO ot 30.08.2013r «OO6 yTBepKICHHH MOPSIKA
OpraHM3ali M OCYILECTBICHHUS 00pa3oBaTeNbHOM AEATEIbHOCTH IO OCHOBHBIM IMpOTrpaMmaM —
00pa3oBaTeNbHBIM MPOTPAMMaM OCHOBHOTO OOIIETO U CPEIHEro 00IIeTro 00pa3oBaHUy;.

» Ilporpammsel. MaremaTtuka. 5-6 kiaccel. AnreOpa 7-9 kiaccel. Ajre0Opa v Hadajaa MaTeMaTHYeCcKOro
ananmmsza. 10-11 xmaccer. CocraButenu: A.I'. Mepansikom, B.b. [Tononckum, M.C. AAkupom. — 2-e uz .,
nepepad. — M. : Benrana-I'pad, 2017.

» OOIT OO0 MAOY «COLI Ne55y,

» VYueoHoro miana MAOY «COIL Ne55y» na 2022-2023 y4ueOHbIii TO/.

- mepevyeHb 3a/1eiiCTBOBAHHBIX Y4eOHUKOB
e AnreOpa: 9 kiacc: Meroauueckoe nocooue/E.B. byuiko, A.I'. Mep3nsak-M.: Bentana-I'pad,2018.
e AnreOpa: 9 kiacc: yueOHUK JUTsl ydamuxcsi o0ieo0pa3oBareiabHbIX 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
- HeJIU | 3a1a4u
OO0yuenue anredpe B OCHOBHOM 1IKOJIE HAIIPaBJIEHO HA JJOCTUKEHHUE CIEAYIOUINX LEIeH:
B HANIPaBJIeHUU JUYHOCTHOTO Pa3BUTHS
* pa3BHTHE JIOTHYECKOTO M KPUTHYCCKOTO MBIIIICHUS, KYIbTYPhl PEUYH, CIIOCOOHOCTH K YMCTBCHHOMY
JKCIIEPUMEHTY;
* (dopmupoBaHWE y YYANIUXCS HMHTEIUICKTYaJIbHOH YECTHOCTH M OOBEKTHBHOCTH, CIOCOOHOCTH K
MPEOJIONICHUIO  MBICIUTEIBHBIX ~ CTEPEOTHIOB,  BBITEKAIOMIMX M3 OOBIAEHHOTO  OTIBITA;
* BOCIIUTAHUE KAYECTB JJMIHOCTH, 00CCIICUNBAIONIUX COIUATBHYIO MOOMIIEHOCTD, CIIOCOOHOCTh IPUHUMATH
CaMOCTOSITENIbHBIE pelIeHus;
* opMUPOBAHNE KAUYECTB MBINUICHHS, HEOOXOIUMBIX ISl QIalITAI[IU B COBPEMEHHOM MH(MOPMAITMOHHOM
00IIIECTBE;
* pa3BHTHE HHTEpPECa K MATEMATHYECKOMY TBOPUYECTBY M MATEMAaTHUECKHUX CIIOCOOHOCTEIH;
B MeTalnpeJIMeTHOM HANPABJIEeHUH
* opMupoBaHUE TPEICTABICHUN O MATEMAaTHUKE KaK YaCcTH OOIICUEI0BEYECKON KYIbTYPhI, O 3HAYHMOCTH
MaTeMaTHKU B pa3BUTUU UBUITU3AIIUU u COBPEMEHHOTO o011ecTBa;
* pa3BUTHE MPEJCTABICHUN 0 MaTeMaTHKE Kak (DOpMe ONMUCaHUS U METOJIC IMO3HAHUS JICHCTBUTCILHOCTH,
CO3/IaHH€ YCIIOBUH Ui MPUOOPETeHUs MEPBOHAYAIBHOTO OMNBITA MAaTEMAaTHUYECKOTO MOJEITHPOBAHUS;
* popMupoBanue oOIUX CIIOCOOOB UHTEIVIEKTYAIbHOU JEATETbHOCTH, XapaKTEPHBIX JJII MaTEeMAaTUKU U
SIBIIIOIINXCS. OCHOBOW IO3HABATENBHOM KYIBTYpPbI, 3HAYUMOM Ui PAa3NIUYHBIX cep UernoBeYECKOM
NeSATEIIHOCTH,
B MIpeIMETHOM HANPaBJIEHUH
* OBJIQJICHHE MAaTEeMAaTHYCCKUMHU 3HAHUSIMH M YMEHHUSIMH, HEOOXOJIMMBIMHU JIJIS IPOJIOJDKEHUS OOYICHHS B
CTaplieil IMIKOJe WM WHBIX OOIIe00pa3oBaTENbHBIX YUPEKACHUSIX, U3YUCHUS CMEXKHBIX JAUCIUILIINH,
MIPUMEHEHHUS B TTIOBCETHEBHOM JKHU3HH,
* co3znanue QyHIaMEHTa AN MaTeMaTHYeCKOTO pPa3BUTHUS, (GOPMUPOBAHUS MEXaHH3MOB MBIIUICHUS,
XapaKTePHBIX JIJIT MATEMAaTHICCKOU I TSIIEHOCTH.



3. [lnanupyemMsble pe3yJibTAThl 0CBOEHHS YU4eOHOro Kypca uHgopmaTukm /-9 kjaccax
IIpenmerHble:
DJIeMEeHThI TEOPUHM MHOKECTB H MATEMATHYECKOI JIOTHKH

e OmnepupoBarh Ha 0a30BOM YpPOBHE TOHSATHUSMU: MHOXKECTBO, OJJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, MPUHAJIC)KHOCTD;

®  33]1aBaTh MHOKECTBA MEPEUUCICHUEM HX 3JIEMEHTOB;

® HaxOJWTh MepecedeHue, O0beIUHEHNE, TIOJIMHOKECTBO B IPOCTCUIIINX CUTYAIIHSIX;

e omepupoBaTh Ha 0a30BOM ypOBHE TOHATHUSAMH: OIpEACICHHe, aKChOMa, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI J1JIsl TOATBEPKCHUS CBOUX BBICKA3bIBAHUI.
B noBceHeBHOI KU3HN U IPH U3YYEHHUU JAPYTUX NPeIMETOB:

®  WCIOJIB30BaTh IpaduuecKoe MpeACTaBICHIUE MHOXKECTB /ISl OTIMCAHMS PeaIbHbIX MPOIIECCOB U
SIBJICHUH, IPY PEIICHUH 337249 JPYTUX YICOHBIX PEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE TMOHATHAMH: HATypaJbHOE YHCIO, IEJIIO€ YHUCIIO,
OOBIKHOBEHHAs! APOO0b, JeCATHYHAs IpoOb, CMEIIaHHas APOo0b, pallMOHAIBHOE YHCIIO0, apu(PMETHISCKUN
KBaJPaTHBIN KOPEHB;

®  HCMOJIb30BAaTh CBOMCTBA YKMCEN U MpaBUjia JEHCTBUM MIPU BBINOJHEHUH BBIYMCIICHUH;

®  HCMOJIb30BaTh MPHU3HAKK JeIuMOCTH Ha 2, 5, 3, 9, 10 mpu BBINIOJHEHUM BBIYMCICHUN U
pelIeHUU HECIOXKHBIX 3a/1a4;

®  BBINOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCE B COOTBETCTBUU C IIPABUIIAMM;

®  OIICHMBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIHHOTO LIEJIOT0 YHCTIa;

®  pacro3HaBaTh pallMOHAJILHBIC U UPPALMOHAJIbHBIC YUCIA;

®  CpaBHMBATH YMCIIA.
B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYIUX NPeIMeETOB:

®  OIICHUBATH PE3YJIHTATH BHIYMCICHUH MPU PEIICHUH MPAKTUYECKUX 3a7a4;

®  BBHINOJHATH CPABHEHHUE YKCET B PEAIbHBIX CUTYaIIHSIX;

®  COCTaBJISITh YMCJIOBBIE BBIPAXKEHUS NPHU PEUICHUM MPAKTUUYECKUX 3a7ad U 3a/1ad U3 APYrux
y4eOHBIX MPEIMETOB.
ToxnecrBeHHbIE IPe0Opa30BaHUA

e  BEINOJHATH HECIIOKHBIC MPEOOPA30BAHUS VIS BEIYUCICHUS 3HAYCHUI YHCIIOBBIX BBIPAKCHUH,
coJiepKallliX CTENEHU C HaTypaJbHbIM MIOKA3aTeNIeM, CTENIEHH C IEJIbIM OTPUIIATENIbHBIM [TOKa3aTelIeM;

®  BBINOJHATH HECIIOXKHBIE TPEOOPa30BaHUSI IIEBIX BEIPAKEHUI: paCKPhIBaTh CKOOKH, TPUBOIUTD
MOA00HBIE ClIaraeMble;

®  CIOJIB30BaTh (POPMYIBI COKPAIIEHHOTO YMHOKEHHs (KBaJpaT CyMMBbI, KBaapaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) VISl YIIPOILLIEHUS BBIYUCICHUIN 3HaUYE€HUIN BBIPAKEHHUI;

e  BBHINOJHATH HECJOXKHBIE MPeoOpa3oBaHUsl JAPOOHO-TUHEHHBIX BBIPAKEHUM W BBIPAXKEHUU C
KBaJPaTHBIMU KOPHSIMH.
B noBceHeBHOM KU3HN U IPH U3yYeHHUH JAPYTUX NPeIMETOB:

®  TIOHMMATh CMBICII 3aIIMCH YKCIIa B CTAHJAPTHOM BH/IC;

e  omepupoBaTh Ha HA30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3aMUCH YHCIAY.
YpaBHeHHS U HEPABEHCTBA

e  OmnepupoBarh Ha 0a30BOM ypOBHE MOHITHSIMU: PaBEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHHE,
KOpEHb YpaBHEHUS, PEIICHHUE YPaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIICHUE HEPABEHCTBA;
MPOBEPSTH CIPABEAJIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh JIMHEHbIE HEPAaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJISIIUECS K IMHEUHBIM;
peniaTh CUCTEMbI HECIIOKHBIX JTMHEHHBIX YPaBHEHUH, HEPABEHCTB;
MIPOBEPSTH, SIBISIETCS JIM JAaHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA),
pemaTh KBaJipaTHbIE YpaBHEHUS 10 (OpMyJie KOPHEH KBaIpaTHOTO YPaBHEHHS;

e  u300paxaTh penieHUs HEPABEHCTB U UX CUCTEM Ha YHUCIOBOM MPSIMOM.
B noBceHeBHOI KU3HM U NIPU U3YYEHUU APYTUX MPeIMETOB:

® COCTaBJISITh W peulaTh JUHEHHbIE YPAaBHEHMS IMPHU PEUICHUU 3a/1ay, BOSHUKAIOMIMX B JPYTHX
y4eOHBIX MpeaMETax.



DyHKUUHA

e HaxoauTs 3HaueHue (PyHKIMU MO 33JJaHHOMY 3HAUYEHHUIO ApTyMEHTa;

®  HAaXOAUTh 3HAUEHHE apIryMEHTa 10 33JaHHOMY 3HAUE€HUIO ()YHKLIUU B HECIOKHBIX CUTYalMsX;

®  OMIpeneNsATh MOJOKEHHUE TOUKH 0 €€ KOOPANHATAM, KOOPAMHATHI TOUKH I10 €€ TOJI0KEHUIO Ha
KOOPJAMHATHOM MIOCKOCTH;

e 10 rpaQuKy HaxOJUTh OOJIACTb OINpPENEICHUs, MHOXKECTBO 3HAYCHWMH, HyIU (QyHKIUH,
IIPOMEKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pAacTaHMs M yObIBaHHUs, HauOoJblllee M HaUMEHbIIIee
3Ha4YeHus1 QyHKIINY;

®  CTpOUTH rpaduK JTUHEHHON QYHKIINU;

® [IPOBEpATh, SBJIAETCS JM JaHHBIA Tpapuk rpaduxkoM 3agaHHOW (yHKIMM (IMHEHHOM,
KBaJ[paTU4YHOM, 0OpaTHON NPONOPLUOHATIBHOCTH);

e  ompenensaTh NpUOIMKEHHBIC 3HAUEHUSI KOOPIMHAT TOUYKH IepecedeHus TpapuKoB (QyHKITHIA;

e omepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSAMM: IIOCIEIOBATEIBHOCTD, apH(pMeTHuecKas
Iporpeccusi, reoMeTpudecKast Iporpeccus;

e  pemarh 33Ja4M Ha MPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOJIy4eH HEMOCPEICTBEHHBIM
mojicyeToM 6e3 mpuMeHeHus: GopMy.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  UCHOJB30BATh IpaMKU PEATBHBIX MPOIECCOB U 3aBUCUMOCTEH IS ONIPECIICHHS HX CBOWCTB
(HamOonpIIie W HAWMEHBIIME 3HAYCHHS, TMPOMEXKYTKH BO3pacTaHWs H yOBIBaHHUS, OOJIACTH
MIOJIOKUTEIIbHBIX U OTPULIATEIIbHBIX 3HAYEHUH U T.11.);

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

CraTucTHKA M TeOpHus BEPOSATHOCTEH

e lmerp mpencTaBIeHHE O CTATUCTHYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH CIy4aifHOTO
COOBITHSI, KOMOMHATOPHBIX 33J1a4ax;

e pewmarb MpocTeilne KOMOMHATOpPHBIE 3a7ayd METOJOM IPSIMOIO U OPraHU30BAHHOTO
nepedopa;

®  TIPEJCTaBIATH JAaHHBIE B BUJE TAOIUII, JHArpaMM, rpaduKoB;

e  yuTaTh HH(OPMAIHIO, TPECTABICHHYIO B BHJIE TAOJIHUIIBI, AUArPaMMBI, rpaduka;

e  OIpenensITh OCHOBHBIE CTATUCTUYECKUE XaPaKTEPUCTUKU YUCIOBBIX HA0OOPOB;

®  OIIEHUBATh BEPOATHOCTh COOBITHS B IPOCTEHIINX CIydasix;

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

B noBcegHeBHOI )KM3HM M NIPU U3YYEeHHH APYTHX NPEAMETOB:

®  OIIGHWBATh KOJMYECTBO BO3MOXKHBIX BapUAHTOB METOJIOM Iepedopa;

®  UMETh MPEJCTABICHUE O POJIH MPAKTUIECKH JJOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;

® CpaBHUBATh OCHOBHBIE CTATHCTUYECKHE XapaKTEPHCTUKH, MTOJyYCHHBIE B MPOIIECCE PEIICHUS
MPUKIIAJHOM 3a/1au, U3yUEeHHUS PEATbHOTO SIBICHUS,

®  OIICHWBATh BEPOATHOCTH PEATLHBIX COOBITUHN U SBIICHHUI B HECTIOKHBIX CUTYAITHIX.
TexcToBbIe 32124

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

® CTPOMUTH MOJEIb YCIIOBHS 3a7auyd (B BHJE TaOJMIIbI, CXEMbI, pUCYHKAa WJIM YpaBHEHHs), B
KOTOPOH J1aHbl 3HAYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO MOUCKA PEILICHU 3a/1auH;

®  OCYIIECTBIISITH CHOCOO TMOWCKA pEIIeHHs 3aJa4dd, B KOTOPOM pACCYXKJIEHHE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TPeOOBAHUS K YCIIOBHIO;

®  COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;

®  BBIIEJATH ATAIlBl PELICHUS 33J]auy;

®  UHTEPIPETHPOBATH BBIYMCIHUTENBHBIC pE3yAbTaTHl B 3ajade, HCCIENIOBATh TOIYYEHHOE
peleHue 3a1auu;

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

e  pemarh 33Jja4d Ha HAXOXKJCHHUE YaCTH YKclia U YHcia Mo €ro YacTH;

e pemarh 3a/la4d pasHbIX TUIOB (Ha paboTy, HAa MOKYIKH, HA JBU)KEHHUE), CBSA3BIBAIOIIUX TPH
BEJIMYMHBI, BBIICIATH 3TH BETMYUHBI M OTHOIIEHUS MEX/1y HUMU;

®  HAXOJWTh IPOICHT OT YKCIIA, YUCIIO TIO MPOIEHTY OT HETO, HAXOJUTh MPOIEHTHOE CHIKCHHE
WJTA TIPOIICHTHOE TIOBBIIIICHUE BETMYMHEI;



®  pELIaTh HECIOKHBIE JOTUYECKUE 3a1a4l METOJIOM PaCCyKACHUMN.
B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYTUX NPeIMETOB:

e  BBIBUIATh TUIIOTE3bl O BO3MOJKHBIX IPEACIBHBIX 3HAYCHUSAX MCKOMBIX B 3aJa4e BEIMYMH
(menaTh MPUKUJIKY).
HcTropust MaTeMaTUKHU

e  OnuchIBaTh OT/EIbHBIE BBIIAIOIINECS PE3YIIbTATHI, IOJYYEHHBIE B XO/I€ Pa3BUTHUSI MATEMaTUKU
KaK HayKH;

e 3HAThb NPUMEPHl MAaTEMaTHUYECKUX OTKPBITMH M HMX aBTOPOB, B CBSI3M C OTCUYECTBEHHOW U
BCEMUPHOH UCTOPUEH;

e [IOHMMAaThb POJIb MaTEMaTUKU B pa3Butuu Poccun.
Metoabl MaTeMaTUKH

e  BriOupare noaxoaammi U3y4eHHbIH METO/ AJIs PEIIEHUS U3YYEHHBIX TUIIOB MaTeMaTHYECKUX
3azad4;

e [IpuBOAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOLEH NEHUCTBUTEIIBHOCTH
U IIPOU3BEJICHUAX UCKYCCTBA.

BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYYHTHCS B 7-9 Kiaccax 1A ofecriedeHUs] BO3MOKHOCTH
YCHEIIHOr0 MPOAO0JIKEeH!sI 00pa30BaHUs HA 0230BOM M YIIy0JICHHOM YPOBHSIX
DJIeMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH

o  Onepuposamv  noHsmusMu:  onpeoeiieHue,  mMeopemd,  aKCUomMd,  MHOINCECMEO,
XapakmepucmuKku MHOJICECMEd, INEMEHM MHONCECMEA, NYCMoe, KOHEYHOe U OECKOHEUHOe MHOICeCMEO,
NOOMHONCECMBO, NPUHAOTEHCHOCMb, BKIIOYEHUE, PABEHCNBO MHOMCECME,

®  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. BbICKA3bIGAHUE, UCMUHHOCMb U JOJNCHOCMb 6bICKA3bI6AHUS,
OMpUYaHUue BbICKA3LIBAHUL, ONEPaAYUU HAO BbICKA3LIBAHUAMU: U, UIU, He, YCI08Hble 6blCKA3bIGAHUS.
(umnauxayuu);

®  CMpoUmb GbICKA3bIBAHUSA, OMPUYAHUSL BbICKA3bIBAHUII.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  CcmMpoums YenouKy YMO3AKIOYeHUL Ha OCHOBE UCTIOIb308AHUSA NPABUTL JIOSUKU,

®  UCNONB308AMb MHONCECTBA, ONEPAYUL C MHOMCECMBAMU, UX 2pauyecKoe npedcmasgieHue 0is
ONUCAHUSL PEATIbHBIX NPOYECCOB U SGNEHUIL.
Yucaa

o Onepuposamv NOHAMUAMU: MHONICECMBO HAMYPALbHBIX YUCET, MHONCECBO YEeablX YUCel,
MHOJICECBO PAYUOHATILHBIX HUCET, UPPAYUOHANBHOE YUCIO, KBAOPAMHbIL KOPEHb, MHONCECMBO
0elicmeUmMeNbHbIX YUCeN, 2eOMempuUiecKas UHmMepnpemayus HaAmypaibHvlX, YeavlX, PAYyUOHATbHDIX,
0eticmeUmenbHbIX YUces;

®  NOHUMAMb U OOBACHAMb CMBLCT HOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,

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

®  GLINOIHAMb OKPY2IEeHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCbIO,

®  CPABHUBAMb PAYUOHATLHBLE U UPPAYUOHATIbHBIE YUCLA,

®  Npeocmasiams PayUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU OpoOU

®  YNopsa0oOuUBAMb YUCIA, 3ANUCAHHbLE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

e naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0ad.
B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  NpuUMeHAmb NPAGULA NPUOTUNCEHHBIX SbIYUCIEHUN NPU peulenul NPAaKmuyeckux 3aoay u
peuteHul 3a0ay Opy2ux yueOHblX npeomMemos;

®  BLINOIHAMb CPABHEHUE PEe3YIbIMAMOS GbIYUCIEHUL NPU PEUeHUU NPAKMUYECKUX 3a0ay, 8 mom
yucie NPUOIUNHCEHHBIX BbIYUCTEHUL,

®  CoCmasnamb U OYEeHUBAMsb YUCI08bIE BLIPANCEHUS NPU PEUleHUU NPAKMUYECKUX 3a0ay U 3a0ay
U3 Opyaux yueoHvlx npeomemos;,



®  3aNUCbIBAMb U OKPY2ISAMb YUCT08blE 3HAUEHUS PeaNibHbIX 8ENUUUH C UCNONIL30BAHUEM PA3HBIX
cucmem usmMepeHus.
ToxknecTBeHHbIEe MPeOOPa30BAHUA

e  Onepuposamv NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKA3amenem, CmeneHu ¢ Yeibim
OMpUYamenbHbiM NOKA3Amenem;

®  GLINOIHAMb NPEoOPA30BAHUSL YETbIX BbIPAINCEHUL: Oelcmeuss ¢ O0OHOYIeHAMU (Cllodcenue,
gbluUmMAaHUe, YMHONCEHUE), OeUCMBUs C MHO20UNEHAMU (CNIOJCEHUe, BblUUmMAaHUe, YMHONCEHUEe),

®  BLINOIHAMb PA3NIOANCEHUE MHOSOUICHO8 HA MHOJNCUMENU OOHUM U3 CNOCOO08: BbIHECeHUe 3a
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE (DOPMYIL COKPAUWEHHO2O YMHONICEHUS,

®  gvidenamy K8aopam CyMMbl U pA3HOCMU OOHOYIEHO8;

®  PacKnaovbI8amsv HA MHONCUMENU KBAOPAMHbIL MPEXUieH;

®  GLINOIHAMbL  NPEOOPA308AHUS  BBIPANCEHUL,  COOEPI’CAWUX  CMEeneHu ¢ Yeablmu
OMpUYamenbHbIMU NOKA3AMEeNAMU, Nepexooums Om 3anucu 8 euoe cmeneHu ¢ YeavlM OmpuyamenrbHuim
noxazamesnem K 3anuci 8 uoe opoou,

®  GLINOAHAML NPeodPA308aHUsi OPOOHO-PAYUOHAILHLIX BbIPAICEHUL. COKpaujeHue Opooel,
npusedeHue aneedpauyeckux o0pobel K obwemy 3HAMEHamento, CloJCeHUe, YMHOJICeHUe, OeleHue
aneedbpauveckux opobell, 8o36edeHue aieedpauyecKoll Opoou 8 HAMYPALLHYIO U YEIVI0 OMPUYAETbHYIO
cmenety,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHULL, COOEPACAUUX KBAOPAMHbIE KOPHU,

®  guidenamv Keaopam CyMMbl UMW PA3HOCMU OBVUIEHA 6 BbIPANCEHUSAX, COOEPHCAUJUX
K6aopammubvle KOPHU,

®  BLINOIHAMb NPEOOPABOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  BLINOIHAMb NPEOOPA30BANUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

®  BLINOIHAMbL NPeodPA306AHUS. ANCeOPAUYECKUX BbIPANCEHUL NPU peueHuUu 3a0ay Opyaux
VUeOHbIX NPeoMemos.
YpaBHeHNsI 1 HEPABEHCTBA

e  Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEeHb VDABHEHUs, peuleHue
HepaseHCcmada, pPAasHOCUIbHbIE YPABHEHUs, 00nacms onpedeiienus ypaeHeHus (HepageHcmed, CUCmeMbl
VPABHEHU UNU HEPABEHCNB),

® pewams JuHeUHble YDABHEHUS U YVPABHEHUA, CB00UMble K JUHEUHbIM C HOMOWbIO
MOACOECMBEHHBIX NPEOOPAZ06AHULL,

®  pewams K8AOPAMHblE YPABHEHUS U YPABHEHUs, C8OOUMble K KBAOPAMHBIM C HOMOWLIO
MOACOECMBEHHBIX NPEOOPA3Z08ANULL,

®  pewamsb OPOOHO-TUHEIHbIE YPABHEHUS,

e pewamv npocmetiviue uppayuonanbhvie ypasrenus 6uoa .| f (X) =a, \/ f (X) = \/ g (X) ;

n

pewams ypaerenusi guoa X =4a;
peulams ypagHeHus CnoCoO0M PA3NoNCeHUsI HA MHOMCUMENU U 3AMEeHbl NePEMEHHOLL,
UCNOIL3068AMb MEMOO UHMEPBANO08 05 peuleHUsl YeablX U OpOOHO-PAYUOHATILHBIX HEPABEHCME,
peuiams TUHelinble YPAGHeHUs U HepABeHCMBA C NaAPaMempamu,
peulams HeCloNHCHbLE K8AOPAMHble YPAGHEHUS C NAPAMEMPOM;
peulams HeCl0HCHbLE CUCEMbL TUHEIHbIX YPAGHEHUL C NapaMempamu,

®  peuams HeCl0NHCHbLE YPABGHEHUS 8 YEIblX YUCILAX.
B noBceHeBHO¥ KU3HM U NIPH U3YUYEHHHU JAPYTUX MPEIMETOB:

® cocmasenamo u peuams JUHeliHble U KeAOpamHbule YPAGHEeHUs, YPAGHEHUs, K HUM C8005Auuecs,
cucmemvl TUHEUHBIX YPAGHEHU, HepABeHCME NPU peleHUul 3a0ay Opy2ux y4eOHvlx npeomemos,

®  BLINOIHAMb OYEHKY Npagoonooobus pe3yibmamos, NoAY4aemvlx npu peueHuu TUHeHbIX U
K68AOPAMHbIX YPAGHEHULl U CUCeM NUHEUHbIX VPAGHEeHUU U HEepA8eHCME NpU peuleHuu 3a0ai Opyaux
VUEOHBIX NPEOMEMO8,

®  guvIOUpamb coomeemcmaylouue ypasHe s, HepaseHCmaea Ul Ux cucmemyl 0Jisl COCMABIeHUs
Mamemamuyeckol MoOeau 3a0aHHOL PeairbHOU CUMYayuy Ulu NPUKIAOHOU 3a0ayu;

®  yMemb UHMEPNPemuposamv NOJNYYEHHbIN NpU peuleHUUu YPAGHEeHUs, HepaeeHcmeda Uil
cucmemvl pe3yibmam 8 KonmeKkcme 3a0aHHOU peaibHOU CUMYayuu Uiu NPUKIAOHOL 3a0adu.
DyHKUMH



e  Onepuposamsv NOHAMUAMU: HYHKYUOHATLHAA 3A6UCUMOCTb, QVHKYUS, epaguk @yHKyuu,
Ccnocobvl 3a0anusi (OYHKYuU, apeymenm u 3Hadenue QYHKyuu, oonacmev onpeoeieHuss U MHONCeCmB0
3HaQYeHull QYHKYuU, HyIu @OYHKYul, NPOMeNCymKu 3HAKONOCMOSAHCMEA, MOHOMOHHOCMb (DYHKYUU,
YemHOCMb/HeuemHOCmyb QYHKYUU,

e cmpoumbv epaghuku AUHEUHOU, K8aopamuuHou QYHKYyull, 00pamuol nponopyuoHaIbHOCMU,
Gy suda: y —a+——, y— /% y= 3%, y=|;

X+b

® Ha npumepe KBAOPAMUYHOU (DYHKYUU, UCNOIb308AMb NPeobpazoeanus epaguxa GyHKyuu
y=f(x) 012 nocmpoenus epauros ynxyuii y — af (kx+b)+c;

®  cocmaensame YPaGHeHUs NPAMOU NO 3A0AHHbIM YCIOBUSM: NPOX0OAuell uepe3 08e MouKu ¢
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsUel Yepe3 OAHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOU,

®  uccrneoogamv QYHKYUIo no ee epagpuxy;

®  HAXOOUMb MHONCECMBO 3HAYEHU, HYIU, NPOMENCYMKU 3HAKONOCOAHCMEA, MOHOMOHHOCMU
K8AOpAMUu4HoOU QYHKYUU,

®  onepuposamv  NOHAMUAMU:  NOCAEO08AMENbHOCMb,  ApuUpMemuyeckas  npozpeccus,
2eoMempuieckas npospeccust,

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2e0MEMPULECKYI0 NPOSPECCUIO.

B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTUX MPEAMETOB:

®  ULIIOCMPUPOBAMb C NOMOWDLIO 2PAPUKA PeanvbHyl0 3A8UCUMOCIb UTU NpOYecc No ux
XapakmepucmuKam,

®  UCNONBL308aMb CEOUCMBA U 2PADUK KEAOPAMUYHOU YHKYUU NPU peuleHUU 3a0ay U3 opyaux
VueOHbIX NPeoMemos.

TexkcToBbIe 3a1a4n

e  Pewamb npocmovle U CLOJICHbIE 3A0AYU PA3HBIX MUNOS, A MAKI’CE 3A0aAYU NOBLIUEHHOU
mpyonocmu,

®  UCNONB308AMb  pDA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CLONCHbIX 3a0ay 0/
nocmpoenus NOUCKOBOLL CXembl U peuleHus 3a0ay,

®  pasiuuamv MoOelb MeKcma u Mooeib peueHus: 3a0ady, KOHCmpyuposams K 0OHOU MoOoelu
PeUeHUst HECTIONCHOU 3A0ayu pazHble MOOeaU MeKCma 3a0ayil;

®  3HAMb U NPUMeEHAMb 00a cnocoba NOUcKa peulenus 3a0ay (om mpebo8anus K YCio08U0 U om
VC08Usl K mpebo8anuio);

®  MOOeNUPOBAMb PACCYICOCHUS NPU NOUCKE PEUUEHUs. 3a0a ¢ NOMOWbIO epap-cxembl;

®  gblOeNAMb IMANbL peuleHUsl 3a0aiU U COOEPACAHUE KAHCO020 IManda;

®  Yuemb GblOUPAMbL ONMUMANLHBIU MEeMmOoO peueHUsl 3a0a4u U 0CO3HABAMb 8blOOp Memood,
paccmampusams pasiuitble Memoobl, HAX0OUMb PA3Hble PeUleHUs 3a0ayU, eCiid 603MONCHO;

®  QHAMU3UPOBAMD 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  GLINOIHAMb PA3IUYHLIE NPEOOPA308AHUSL NPEOTONCEHHOU 3a0aiU, KOHCMPYUPOSAMb HO8ble
3a0ayu U3 OAHHOU, 8 MOM YUcie 0Opammubie;

®  UHmMepPNnpemuposams BbIYUCIUMENbHbIE Pe3VIbMamvl 8 3aoauye, UCCLed08amy NOJYHEeHHOe
peuwerue 3a0ayu;

®  GHAMU3UPOBAML BCEBO3MOJICHBIE CUMYAUUU B3AUMHO20 PACHOJIONCEHUS 08YX 00BLEKmMOos U
UBMEHEHUe UX XAPAKMEPUCMUK NPU COBMECMHOM O8UICEHUU (CKOPOCMb, 6peMsl, pPACCmosHue) npu
peweHuu 3a0ay Ha 08udCceHUe 08yX 00bEeKMOo8 KaK 6 00HOM, MAK U 6 NPOMUBONOLONCHBIX HANPABTIEHUSX,

®  uUCCre08amb  BCEBO3MOJICHBIE CUMYAYUU NPU PeuleHuu 3a0ay Ha O8UNCEHUEe No peKe,
PaccmMampusams pasHvle CUCHeMbl Omcyemad,

®  pewamsb pazHoOOpa3Hble 3a0aYU «HA YACMUY,

®  pewamb U 000CHOBBIEAMb CB0E peuleHue 3a0ay (8bl0eNamb MamemMamuyeckyio 0CHo8y) Ha
HaxoxcoeHue 4acmu Yucid u Yucia no e2o 4acmu Ha 0CHO8e KOHKPEMHO20 CMbICIA OpoOU;

®  0CO3HABAMb U OOBACHAMb UOSHMUYHOCTD 3A0AY PA3HBIX MUNOB, CEA3BIBAOUUX MPU BETUYUHB]
(Ha pabomy, HA NOKYNKU, HA OBUJICEHUE), BbLOENAMb MU BEIUYUHbL U OMHOWEHUS MeHCOV HUMU,
NPUMEHAMb UX NPU PeueHUU 3a0ay, KOHCMPYUpo8ams cOOCMEeHHble 3a0ay YKA3aHHbIX MUNO08;

®  grademv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNLA8bl, KOHYEHMPAayuu,

®  pewams 3a0ayu HA NPOYEHMbL, 8 MOM YUCILE, CLONCHbIE NPOYEHMbL C 0D0CHOBAHUEM, UCNOIb3YS
pasHvie cnocoowl;



®  pewamsb no2uyecKue 3a0ayu pasHbIMU CNOCOOAMU, 8 MOM YUcTe, ¢ 08YMs OIOKAMU U C MpeMs
OI0KAMU OAHHBIX C NOMOWBIO MAOAUY,

®  pewams 3a0ayu NO KOMOUHAMOPUKE U MeOpuu 6epOsMHOCMEN HA OCHO8E UCHOIb306AHUS
U3YUEHHBIX MeMOO08 U 0O0CHOBbIBAMb peuleHUe,

®  pewams HeCNONCHbLE 3a0a4U NO MAMEMAMUYECKOU CIAmucmuKe;

®  081a0emb OCHOGHBLIMU MEMOOAMU PEeWeHUsi CIOJCeMHbIX 3a0ay.  apupmemuyeckull,
aneebpaudeckuil, nepebop apUAHMO8, 2eOMempUYecKull, 2paguueckuil, NPUMEHAMb UX 6 HOBbIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.
B noBceaHeBHOI )KM3HM M IPU U3YYE€HHH IPYTUX MPeIMETOB:

®  guidenAmsb Npu peueHuy 3a0ay XapaKxmepucmuku paccmampueaemoll 8 3aoave cumyayuu,
OMIUYHBIE OM PEanbHbIX (Mme, Om KOMOPbIX abCmpazuposaniucy), KOHCMpYuposams HO8ble CUMYayul ¢
Yuemom 3Mmux Xapakmepucmuk, 6 4aCMHOCMU, NPU peuleHuu 3a0ay HA KOHYEHMpayuu, y4umuleéambs
NJIOMHOCb 8eujecmsa;

®  pewams U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE DACCMOMPEHUS PEealbHblX Cumyayuil, 6
KOMOPbIX He mpeOyemcs MOYHbLU GbIUUCIUMENbHBLI Pe3VIbmam,

®  pewams 3a0auu HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCIeMbl OMCYemd.
CTaTHCTHKA U TeOpHs BePOSITHOCTEH

o Onepuposamv NOHAMUAMU: CMOIOYAMbIE U KPY2O8ble OUACPAMMbL, MAOIUYbL OAHHBIX, CPEOHee
apughmemuuecrkoe, MeOUara, HaAUbOIbLULEE U HAUMEHbULEE 3HAYEHUSL 8bIOOPKU, PA3MAX 8bLOOPKU, OUCNEPCUsL
U CManOapmHoe OMKIOHeHUe, CIYYAUHAS USMEHYUBOCMb,

®  u3gIEeKAmMb UHGOpMayUIo, NPeOCMABIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, 2PAPUKAX,

® cocmaeiames madIUYbl, CMPOUMb OUACPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: (PAKMOPUATL YUCLA, NEPeCMAHOBKU U COYEeMAaHUs, mpey2olbHUK
Ilackana,

®  NPUMEHIMb NPAGUILO NPOU3BEOCHUs NPU PEUUEHUU KOMOUHAMOPHBIX 340al,

®  onepuposamv NOHAMUAMU: CLYYAUHBLIL ONbIM, CYYAUHBIN 8b100D, UCNLIMAHUE, JNIEMEHMAPHOe
cyyaiinoe cobvimue (Ucxo0), Kiaccuieckoe onpeoeieHue 6eposmHoCmu CLy4atiHo20 coovbimus, onepayuu
HAO CAYYAUHLIMU COOBIMUAMU,

®  npedcmasiimeb UHGOPMAYUio ¢ NOMOWbIO Kpy2oe Jiliepa;

®  pewams 3a0auu HA BbIYUCIEHUE GEPOSIMHOCIU C NOOCYEMOM KOIUYECMEd 6APUAHMOE C
NOMOWbIO KOMOUHAMOPUKU.
B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  u38TEKAMb, UHMEPNPEemuposams U npeobpasoevleams UHGopmayuio, npeocmasieHHyo 8
mabauyax, Ha OuaspamMmax, 2paguxax, Ompaxicarwyro CeouUcmsed U XaApaKxmepucmuku pearbHblX
npoyeccos u s18eHull;

® onpedenamv CMAMUCMUYECKUE XAPAKMEPUCMUKU BblOOPOK NO madIuyam, Ouazspammam,
epaguram, bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu peuleHUs 3a0ayu;

®  OYeHUBamMb 6ePOSIMHOCHIL PEAILHBIX COOLIMULL U SGLEHUIL.

Aneebpauueckue svipadicenus
YyeHuk Hay4uTcs:
* ONEpPHPOBATh MOHATHSMM «TOXKIECTBO», «TOXAECTBEHHOE INpeoOpa3oBaHME», pEelIaTh 3ahayd,
cojieprkarire OyKkBeHHbIE JJaHHbIE; paboTaTh ¢ (opMysiaMu;
* BBINOJIHATH NPEoOpa30oBaHUs BBIPAKEHHM, COAEPIKAIMX CTENEHM C LEIBIMH IOKa3aTeNsiMH U
KBaJIpaTHbIE KOPHU;
* BBINOJIHATh TOXKJECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAXEHUH HAa OCHOBE MPaBUII
neicTBUi HaJ anreOpandyeckuMH Ipo0siMu;
* BBIIIOJIHATH PA3JIOKEHHUE KBAIPaTHOIO TPEXWIEHA HA MHOYKHUTEIH.
Ypaeuenus
VY4eHuK HayuuTCA:
* pemaTh OCHOBHBIE BH/JIbI PAlIMOHAJIBHBIX YPAaBHEHUH C OJTHON EPEMEHHON;
* [IOHMMAaTb YPaBHEHHE KaK BaKHEHIIYI0O MAaTEMaTUYECKYI0 MOJENb JJI ONUCAHUS U U3Y4YECHHUS
Pa3zHOO0pa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBbIE 3a/1a4M aare0panuyeckuM METOI0M;
* IPUMEHATH rpaduyeckre npeacTaBiIeHUs A UCCIeI0OBaHNs ypaBHEHUH.



Yucnosvie pynxyuu

YUeHHUK HayquTCs:
¢ IIOHHUMMATh U HCIOJb30BaTh (byHKI_[I/IOHaJIBHBIe IIOHATUA U A3BIK (TepMI/IHLI, CUMBOJIMYECCKHUEC

0003HaueHHUS ),

* CTPOUTH rpapuKu FIEMEHTAPHBIX PYHKIUHN Yy=K/X; y=X2; y=\/x; HCCIJIEI0BATh CBOWCTBA YMCIIOBBIX
(GyHKIUI Ha OCHOBE M3YYEeHHUsI MOBEACHUS UX TPApUKOB;

* MOHMMATh (DYHKIMIO KaK BAXHEUIIYI0 MAaTEeMAaTHYECKYI0 MOJENb Uil ONHCAHUS MPOIECCOB M
SIBJIGHUN OKPYXKAIOIIEr0 MUPA, MIPUMEHITh (YHKIIMOHATIBHBIN A3BIK JJISl OMUCAHUS U HUCCIEAOBAHUS
3aBUCUMOCTEH MEXy (PU3MYECKUMH BEITMYHMHAMHU.

Yucnosvle MHodICecmea

BrInnyCcKHMK Hay4duTes:

INIOHMMAaThb TEPMHHOJOIUIO M CHMBOJIMKY, CBA3aHHBIC C IIOHATHEM MHOXKCECTBA, BBIIIOJJHATH

Oorcpanru HaJ MHOXCCTBAMMU,

® UCII0JIb30BAaTh HAYAJIbHBIC ITPEACTABIICHHUA O MHOXKCCTBE HeﬁCTBHTCHBHBIX YHUCCII.

MeTanpeamMeTHbie:

YMEHHUE CaMOCTOSTEIIBHO ONPENENATh IeJT CBOETO 00YUYEHUSs, CTABUTh M (POPMYIHPOBATH ISt ceOs
HOBBIE 3a/1a41 B yué0e, pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH IMO3HABATEIHHON JEATEIILHOCTH;
YMEHHE COOTHOCUTBH CBOU JIEHUCTBUS C IUIAHUPYEMBIMM PE3YyJbTaTaMH, OCYILECTBIATH KOHTPOIb
CBOEH JEATEIIBHOCTH B IIPOLIECCE TOCTHIKEHHUS

pe3yJibTaTta, ONnpeAessaTh CIOCO0bl IEHCTBUN B paMKax IMPEIOKEHHBIX YCIOBUI U TpeOOBaHU,
KOPPEKTHPOBATh CBOU JECHUCTBUS B COOTBETCTBUU C U3MEHSIOUICHCS CUTYaLUEH;

YMEHHE  ONpeleNsThb  IOHATUS, co3JaBaTh  O0OOOILIEHUs, YCTaHaBIMBATb  aHAJOTHH,
KJ1accu(UIMpPOBaTh, CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIA KilacCu(UKaLny;
YMEHHE YCTAaHaBIUBAaTh INPUYMHHO-CICJCTBEHHBIE CBS3U, CTPOUTH JIOTMYECKOE PaCCyXACHHE,
YMO3aKJII0UeHUE (MHAYKTUBHOE, 1EAYKTUBHOE U [0 aHAJIOTUH) U JI€1aTh BbIBO/IBI,

pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIHOJIB30BaHHS HH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH.

IepBOHAYaJIbHbIE MPEJCTaBICHUA 00 UAEAX U O METOAAaX MaTeMaTHKH KaK 00 YHMBEPCAJIbHOM
A3BIKE HAYKU U TEXHUKE, O CPEICTBE MOJECIUPOBAHUS SIBJICHUI U IPOLIECCOB;

YMEHHE BHJIETh MAaTEMAaTHYEeCKYI0 3a7adyy B KOHTEKCTe NpPOOJIEMHOH CHUTyallul B JPYTUX
JUCLUIIIINHAX, B OKPYKaIOLEH KU3HH;

YMEHUE HaXOAMTh B pa3IMYHBIX HCTOYHHUKAX HH(GOPMAIHMIO, HEOOXOTUMYIO MJIsi peIIeHUs
MaTeMaTHYeCKUX MpoOsieM, UM NPEICTaBisATh €€ B MOHATHOM (opMe, NMPUHUMATh pPELIEHUE B
YCJIOBHAX HEMOJIHON MIJIM U30BITOUHON, TOYHOM MM BEPOATHOCTHON MH(OpMAINH;

yMEHHE IOHUMATh U KUCII0JIb30BaTh MAaTEMaTHUYECKHE CPEACTBA HArISAHOCTH (TpaduKy, TaOJIUIbI,
CXEMBI U JIp.) AJIsl WLTIOCTPALMU, UHTEPIIPETALINY, apTyMEHTAIIH.

YMEHHE BBIABUraTh TMIIOTE3bI IPU PEIICHUH 3a/1a4l TOHUMATh HE00X0AUMOCTh X MPOBEPKU;
IIOHUMaHHE CYIIHOCTU aJIrOPUTMUYECKUX MIPEANMCAHUN U YMEHHE IEUCTBOBATh B COOTBETCTBUU C
MIPEAJIOKEHHBIM AJITOPUTMOM.

JInyHOCTHBIE:

BOCIIUTAHUE POCCUNCKON Tpa)kIaHCKOM MIAEHTUYHOCTHU: MaTpPUOTU3Ma, yBakeHUs K OTeuecTBy,
OCO3HaHUs BKJIA/Ia OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;

OTBETCTBEHHOE OTHOIICHHE K YUEHHUIO, TOTOBHOCTh U CIOCOOHOCTH 00YUaIOMIUXCsI K CAMOPA3BUTHIO
¥ caM00Opa30BaHMIO HA OCHOBE MOTHBAIMH K 00yYEHHIO U TO3HAHUIO;

OCO3HAHHBII BBIOOP M MOCTpOEHUE AalibHENIIe MHAWBUIYaTbHON TpaeKTOpuu 0O0pa30BaHUS HA
0a3ze OpPUEHTHPOBKM B MHUpe MNpodeccuii U NpoPecCHOHAIBHBIX MPEANOYTEHUNH C Y4ETOM
YCTOMUYUBBIX MO3HABATENbHBIX MHTEPECOB, a TAKXKE HAa OCHOBE (DOPMUPOBAHUS YBAXKUTEIHHOTO
OTHOILIEHHUS K TPYAY, PA3BUTHE OIBITA YYaCTHUS B COL[UAIBHO 3HAYMMOM TPYJIE;

yYMEHHUE KOHTPOJIIMPOBATh MPOLIECC U PE3yNIbTaT YUeOHON M MaTeMaTH4eCKOM e TeTbHOCTH;
KPUTUYHOCTh  MBIIUICHUs, HWHHUIMATHBA, HAXOJYUBOCTb, AaKTUBHOCTb IIpU  PELICHUH
MaTeMaTUYECKHX 3a/1a4.

4. Conep:kaHue Kypca MaTeMaTHKHU B 7-9 kiaccax



Auredpa

Yucaa

PannoHaJiLbHBIE YHCJIA

MHO)keCTBO  palmoHaidbHbIX 4uced. CpaBHEHHE palMoHaIbHbIX 4yucen. JledcTBus ¢
palMoHAIBHBIMU YnciaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoowio.

HNppaunoHajbHbie YUuCIa

IlonsiTe wuppalMOHAIBHOTO 4YHcia. Pacno3HaBaHWe HppalMOHAIBHBIX uucen. [Ipumepsl

J0Ka3aTeNbCcTB B anreOpe. MppanuoHanbHOCTh 4YHCIa \/E . Ilpumenenne B reomerpun. CpagHenue
UppayuoHanbHuIx yucen. MHodxcecmeo 0elucmeumenbHuIX Yuce.

ToxnecTBeHHbIE IPe0OPa30BaAHUS

Yucinoble 1 OyKBeHHbIE BbIPAKEHUS

Belpaxxenue ¢ mnepeMeHHOM. 3HaueHue BbIpakeHHs. [loacTaHOBKa BBIpaXKEHUH BMECTO
IIEPEMEHHBIX.

eJsbie BbIpasKeHUs

Crenenb ¢ HATypaJIbHBIM TIOKa3aTeNeM U ee cBoiicTBa. [Ipeobpa3zoBanus BEIpAKEHHA, COEPIKAINX
CTEIEeHHU C HAaTYpaJbHBIM ITOKa3aTeIeM.

OpHowieH, MHOrowieH. /[eficTBUS ¢ OJHOUYIEHAMH M MHOIOWIEHAaMH (CJIOXKEHHE, BbIYUTAHUE,
yMHOXeHHe). DopMyIbl COKPAIIEHHOTO YMHOXEHUS: Pa3HOCTh KBAJPaTOB, KBAAPAT CyMMbI U Pa3HOCTH.
Paznoxenne MHOTOWICHAa Ha MHOXXHTENW: BBIHECEHHE OOIIETO MHOXHTENS 3a CKOOKH, Zpynnuposxa,
npumeHenue Gopmyn coxpaujenno2o ymHodxcenus. Keaopammuoiii mpexunen, pasznodiceHue K8aopamHoz2o
MpexuieHa Ha MHOMCUMENU.

JIpoOHO-panuOHAIbHBIE BHIPAKEHU S

Crenenb ¢ uensiM nokasareneMm. IIpeoOpazoBanue IpOOHO-TMHEMHBIX BBIPAKEHUMN: CIIOKEHUE,
YMHOXEHHE, HAeneHue. Areebpauveckas O0pobs. [lonycmumble 3HaAYeHUs NepeMeHHbIX 8 OpOoOHO-
payuonanvhsix gvipadcenusix. Cokpawenue anceopauveckux opooeil. Ilpusedenue ancedpauueckux opooeti
K 0bwemy sHamenamento. [eticmaus ¢ ancebpauieckumu Opoosamu: ClodiceHue, bluumaniue, yMHOMCeHUe,
oesenue, 6036e0eHUe 6 CIeNneHb.

IIpeobpazosanue vipasiceruti, cO0EPAHCAUUX 3HAK MOOYIIA.

KBanpaTHbie kKopHr

ApudmeTrnueckuii KBaapaTHbIi KopeHb. [IpeobpazoBanue BbIpaKeHUI, COAepKAIIUX KBaIpaTHbIE
KOPHH: YMHOKEHUE, JI€JICHUE, BHIHECEHHE MHOXKMUTENS U3-110/1 3HaKa KOPHS, 8HeceHue MHOMCUmens noo
3HAK KOPHSL.

YpaBHeHusI U HepaBEeHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBONCTBA YHUCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpeMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHHsI U KOpHS ypaBHeHUs. [Ilpeocmasnenue o pasHOCUNbHOCMU YDABHEHUIL.
Obnacmb onpedenenus ypasHenus (001acms 0ONYCMUMbIX 3HAYEHUT NePeMEHHO).

JInneiiHoe ypaBHeHMe M er0 KOPHH

Pemenne nuHeNHBIX ypaBHEHMH. Jlunetinoe ypasuenue c¢ napamempom. Koauuecmeo kopmeu
JIUHEUH020 ypasHenus. Pewienue Tunetinbix ypasHeHul ¢ napamempom.

KBagpaTHoe ypaBHeHHE H €TI0 KOPHH

KBanparusle ypaBHeHus. HemonHble KBagpaTHble ypaBHEHHS. JMCKpUMHHAHT KBaJpaTHOTO
ypaBHeHus. PopMmyna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammnas meopeme
Buema. Pemenue KBaJpaTHBIX YpaBHEHMH: HCHOJIb30BaHUE (OPMYINIBI JJII HAaXOXKICHHUS KOpPHEH,
epaguyeckull mMemoo peuieHus, paziodiceHue Ha MHOodcumenu, noooop KOpHel ¢ UCHONb308AHUEM
meopemvl Buema. Konuuecmeo kopHell K6a0pamHo2o ypagHeHUs 8 3a8UcCUMOCU Om €20 OUCKPUMUHAHMA.
Buxeaopammnule ypasnenus. Ypaenenus, ceooumvie K MuHeuHbIM U keaopamuvim. Keaopamnvie ypasnenus
c napamempom.

JIpoOHO-panuoOHAIbHbIC YPABHEHUS

Pemenne mpocteimux ApoOHO-TMHEHHBIX ypaBHEHUH. Pewenue OpoOHO-payuoOHAIbHBIX
VPAaHeHUII.

Memoowl pewienuss ypasHeHuii: Memoovl PABHOCUNILHLIX NPeoOpa3o8aHull, Memoo 3aMeHbl
nepemenHol, epaguieckuti memoo. Mcnonvzosanue ceoticme yHKyull npu peueHuu ypagHeHul.

Ipocmetiwue uppayuonansusle ypasnenus euda | f (x) =a, \/f (x) = \/g (x).




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

Cucrembl ypaBHeHH

YpaBHeHUE ¢ ABYyMs IIEPEMEHHBIMU. JIMHENHOE ypaBHEHUE C ABYMsI IIEPEMEHHBIMU. [Ipamas Kak
epaguueckasn uHmepnpemayus MIUHeH020 YPAGHEHUS C 08YMS NepeMeHHbIMU.

ITonsiTe cucTeMbl ypaBHeHHM. PellieHne cucreMbl ypaBHEHUM.

MeTopl pelieHusi CUCTeM JUHEHHBIX YpPaBHEHUHN C IByMsI EPEMEHHBIMU: epaghuyecKuti memoo,
Memoo CLOHCeHUsl, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

YucnoBele HepaBeHcTBa. (CBoiicTBa 4YMCIOBBIX HepaBeHCTB. [IpoBepka crpaBeIMBOCTU
HEPABEHCTB IIPU 33JaHHBIX 3HAUEHUSIX [1€PEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBa. (Oobracmb onpeoenenus
HepaseHcmaa (001acmb 0ONYCMUMbIX 3HAYEHUL NePEeMEHHOLL).

Pemenne nMHENHBIX HEPABEHCTB.

Ksaopammnoe nepasencmeo u e2o pewenus. Pewenue K6aopamHulx HEpAGEHCME. UCHONb308AHUE
ceolicmé U epaguxka KeaopamudHou (QYHKYuu, Memoo UHMEpPBAanos. 3anucb peuieHus K8aopamuo2o
Hepagencmaa.

Pewenue yenvix u 0podHO-payuoHanIbHbIX HEPABEHCNE MEMOOOM UHMEPBAILOS.

CucremMbl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM MEepeMEeHHON. Pelienne cucteM HEpaBeHCTB ¢ OJHOU NMEPEMEHHOM:
JUHEUHBIX, K8aodpamubsix. 1300pakeHre pemeHusi CHCTeMbl HEPABEHCTB HA YHCIOBOM MpsSMOW. 3aruch
pEIICHUs CUCTEMbI HEPABEHCTB.

DOyHKIUHA

HousiTne pyHKuun

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DOpMUpOBaHME INPEACTABIECHUN O METANPEAMETHOM
MOHATHH «KOOpAuHATBI». CrmocoObl 3amaHus (GYHKIHMI: aHATUTHUYECKUU, Trpa@uuecKuii, TaOIMYHBIM.
I'padpux ¢pynkuuu. [Ipumepsr QyHKIHHA, MOTy4aeMbIX B MPOIECCe UCCIEIOBAHHS PA3IMYHBIX PeaibHBIX
MIPOLIECCOB U PEelleHUs 334a4. 3HaueHue GyHKIuU B Touke. CBoiicTBa (DYHKIUI: 00JIacTh ONpeneIeHHs,
MHOKECTBO 3HAYCHHH, HYIH, MPOMEKYTKH 3HAKOTIOCTOSHCTBA, YeMHOCHb/HeuemHOCMb, TIPOMEKYTKH
BO3pacTaHusi M YyObIBaHUS, HaumOoJjblllee M HaWMeHblee 3HaueHus. VcciemoBaHue (YHKIUU IO €€
rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie oynkyuu.

JIuneiinas pyHKuus

CpoiictBa u rpaduk nuHeHONW (yHKUIUU. YTI0BOH Ko3QduimeHt mnpsmoi. Pacnonoxxenue
rpaduka JTUHEHHOW (YHKUIMHU B 3aBUCHUMOCTH OT €€ YIJIOBOro Ko3(d@uuueHTa U CBOOOJHOIO UJIEHA.
Haxoorcoenue koaghgpuyuenmos nunetinoii hyHxyuu no 3a0aHHbIM YCLOBUAM: NPOXOHCOEHUE NPAMOL Yepe3
08e MOUKU € 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPIAMOL Yepe3 OAHHYI0 MOYKY U NApailesibHOU
OaHHOU NPAMOII.

KBagpaTuunas GpyHkuus

CgoiicTBa u rpaduk kBagpatuyHon GyHkuuu (napadona). I[locmpoenue epaguxa keaopamuunou
Qyukyuu no moukam. HaxoxneHue Hynel KBagpaTUYHOM (QYHKUUHU, MHOdMCECM8A 3HAYEHUI,
NPOMENCYMKOB 3HAKONOCMOAHCMEA, NPOMENHCYMKOE MOHOMOHHOCMU.

OOpaTHast NPONOPUHOHAIBHOCTD

k
CpoiicTBa (DyHKIMHU Y = k y== l'unepbomna.
X

I'paghuxu ¢ynxyuii. [Ipeobpasosanue epaguxa ¢pynkyuu y = f(X) 014 nocmpoenus epaguxos
@ynxyuii 6uoa y=af (kx+b)+c-
. k
I'paguxu ¢hynxyuii y:a+—b, y=~x,y=¥x, y=|x
X+
IMociieoBaTEIbLHOCTH U IPOTPECCHH
YucnoBas TOCIEIOBATEIBHOCTD. [IprMepbl YHCIIOBBIX MOCJIEIOBATEIbHOCTEH. becKkOHEeUYHbIC
MOCJIeIOBATEILHOCTH. ApudMeTHYeCcKass MPOTPpeccus W €€ CBOWCTBA. [eoMeTpudeckas MpOTPEcCHs.
Dopmyna obwezo unena u cymmosl N Nepevix YieHo8 apuhmemudeckol U 2eoMempuieckol npocpeccuil.
Cxoo0swyasics ceomempuieckas nPoepeccus.



PelieHne TeKCTOBLIX 33124

3anauyu Ha Bce apudMeTHYecKue AeiCTBUSA

Pemenne TekcToBBIX 3amau apudmernueckuM crnocoboM. Hcmonb3oBaHue TaOMHUI, CXEM,
YyepTexel, APYTux CPeiCTB MPeACTaBICHUS JAHHBIX MIPU PEIICHUH 3aJauu.

3agauu HA IBUKeHUE, PA0GOTY U MOKYNKH

AHanu3 BO3MOXHBIX CUTyallUd B3aMMHOTO pAaclOJOXKEHUS OOBEKTOB MpPU HX JIBUKCHUH,
COOTHOILIEHUS] 0ObEMOB BBITIOIIHAEMBIX pabOT MPH COBMECTHOMN padoTe.

3agayu HA YACTH, 10/, IPOILEHTHI

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

Jloruyeckue 3axaun

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

OcHoOBHBIE MeTO/IbI PellIeHNs] TEKCTOBBIX 3a/1a4: apudmMeTndeckuil, anredpandecku, mepedop
BapUaHTOB. [lepsuunvle npedcmasieHus o Opy2ux Memooax peulenus 3a0ad (2eomempuyecKkue U
epaguueckue memooot).

CrarucTuka u Teopusi BEepOSITHOCTE

Crarucruka

Tabnuunoe M rpaduueckoe NpeICTaBICHUE IaHHBIX, CTOJIOYATBIE M KPYrOBBIE JHAarpaMMBI,
rpaduKy, TpPUMEHEHHE aWarpaMM ¥ TpadUKOB JUIsl OMHMCAHUS 3aBUCHMOCTEH pPEabHBIX BEIUYHH,
u3BIeYeHHE HHPOpMATUH U3 TaOJIHII, 1UarpaMM U rpadukoB. OnucaTelbHbIe CTATUCTUYECKIE TTOKa3aTeNH
YHCIIOBBIX HA0OPOB: cpenHee apupMETHIECKOe, Meduana, Hanbobllee M HAaNMEHbIIee 3HaUeHHsI. Mepbl
paccerBaHUs: pa3Max, OUCHepCUs U CIMaHoapmuoe OmKiIOHeHuUe.

CnyvaiiHasi HM3MEHUMBOCTh. VI3MEHUMBOCTH TpU  U3MepeHHsX. Pewarowue  npasuia.
3axonomepHoCcmu 8 USMEHUUBHIX BENIUUUHAX.

Cayuaiinble coObITHS

CrnyualiHple ONBITHI  (OKCIIEPUMEHTHI), DJJIEMEHTApHbIE CIIy4allHble COOBITHS  (MCXOBI).
BepositHOCTH 351eMeHTapHBIX cOObITHI. COOBITHS B CITyYaitHBIX IKCIIEPUMEHTAX U OJaronpusTCTBYIOIINE
JJNIeMEHTapHble cOoObITHS. BepostHOocTHM ciay4yailHBIX coObITHIl. ONBITBI C  PaBHOBO3MOXKHBIMH
3JIEMEHTapPHBIMU COOBITUSIMU. KiTaccuieckre BepOSITHOCTHBIC OITBITHI ¢ UCTIOJb30BAHUEM MOHET, KYOHKOB.
IIpeocmasnenue cobvimuti ¢ nomowvio ouazpamm Jiinepa. IlpomueononodicHvle cobvimus, 00veouHeHue
u nepeceuernue coovimuil. Ilpasuno cnooxcenus eeposmuocmeti. Cuyuatinviii 6vi60p. Ilpedcmasnenue
9Kcnepumenma 6 eude oOepesa. Hesasucumvie codbvimus. Ymmuoowcenue eeposmuocmell He3a8UCUMBIX
cobvimuii. IlocnedosamenvHole Hezasucumvle ucnvimanus. [IpencraBneHne 0 HE3aBUCHMBIX COOBITHIX B
KU3HU.

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosxu, ¢axmopuan yucina. CouemaHus U UYUCIO COYEMAHULL
@opmyna uucira covemanui. Tpeyeonvnux Ilackana. Onvlmsl ¢ OONLUWUM HYUCTOM PABHOBOIMONCHBIX
/leMeHMapHblX codovimull. Buluucnenue eeposmmuocmeti 8 onvlmax ¢ npumeHeHuem KOMOUHAMOPHBIX
Gdopmyn. Ucnvimanusi Bepnynnu. Ycnex u neyoaua. Beposmnocmu cobvimuii 6 cepuu ucnvlmanuil
bepuynnu.

Cnyuaiinvle genuyunsl

3Hakomcmeo co cayuarHbIMU BEUHUHAMU HA NPUMEPAX KOHEUHLIX OUCKDEeMHbIX CIVHAUHbIX
genuuuH. Pacnpedenenue seposmnocmen. Mamemamuueckoe oocuoanue. Ceolicmea mamemamuiecKko2o
oarcudanus. Ilousamue o 3axone bonvuiux yucen. Mzmepenue eeposmuocmetl. Ilpumernenue 3axona 601vuux
yucen 8 Coyuonocuu, CMpaxoeaHuu, 8 30pasooxpaneHuu, obdecneyeHuu 0E30NACHOCMU HAceNleHUus 8
Upe3BLIYAIHBIX CUNY AYUSX.



5. TemaTu4yeckoe NJIAHUPOBAHME:

Ne Tema Kon-Bo vacoB Kon-Bo
paszzena, 0 paznerny KOHTPOJIbHBIX
TJIaBBI pabot

1 [ToBTOpEeHME 4 1

2 Hepasenctpa 20 1

3 KBagparuunas ¢pyHkuums 34 2

4 DJIeMEHTHI MPUKJIATHOMN 20 1
MaTEeMaTHKU

5 Yucnosbie 17 1
MOCIIC0BATEIHHOCTH

6 [ToBTOpEeHUE u 7 1
cucTeMaru3anusi  y4eOHOro
Marepuaia
Utoro 102 8

6. MeToabl 1 npueMbl 00y4eHUS:

- o6o0mraromas Oecena Mo U3y4YCHHOMY MaTepHay;

-UHAUBUAYAJIbHBIN YCTHBIN OMPOC;

-(pOHTAJIbHBIN 0IIPOC;

- BBIOOpOYHas MPOBEPKA YIPaXKHEHUS;

- B3aUMOIIPOBEPKA;

-CaMOKOHTPOJIb.

@opmbl Opranu3anuu 00pa3oBaTEIBHOTO MPOLEcca: MOYPOYHasi CHCTeMa O0y4YeHHs C UCIOIb30BaHUEM
OOBSICHUTEIIBHO-UITIOCTPATUBHOTO, PENPOAYKTUBHOIO, YaCTUYHO-TIOMCKOBOTO METOA0B OOyueHHs. A
Takxke Takue (popMbl 00yUeHUs: ypOK U3y4eHHs HOBOIO MaTepualla, ypoK 3aKpeIlyIeHns 3HaHU, yMEeHUH,
HaBbIKOB, KOMOMHUPOBAaHHBIN YPOK, YpOK-Oeceia, IOBTOPUTEIbHO-00001IAI0NINI YPOK, YPOK-UTPa, YPOK-
UCCIIEIOBAaHHE, YPOK-TIPAKTUKYM.

Bunst 1 popMbI KOHTPOIIS: KOHTPOJIbHBIE Pa0OThI, AMATHOCTHYECKUE TECTHI, MATEMAaTHYECKUE TUKTAHTHI.



7. KanengapHo-temaTn4eckoe IJIAHUPOBaHMe 10 ajnredpe 9 kiaacc
2022-2023 yueOHbIii rof

No Tema ypoka Koa- [lo Ilo IIpumeu
n/n BO wiany |pakry |aHUA
JacoB
[ToBTOpEHHE 4
[loBTOpenue «I[IpeobpazoBanre paroOHAIBHBIX 1
L BBIPAKCHUI
[IpeoOpa3oBaHue BEIPAKESHHH, COIEPIKALTIX 1
2. KBaJpaTHbIE KOPHU
3. Penienue kBagpaTHBIX YpaBHEHUM 1
4 BxoaHasi KOHTPOJILHAs padoTa 1
I'naga 1 20
HepaBencrBa
HucnoBbie HEpABEHCTBA 1
5.
6. CpaBHEeHHE 3HAUEHUI BbIPAXKEHUM 1
7. J10Ka3aTenbCTBO HEPABEHCTB 1
8. OCHOBHBIE CBOICTBA YHCIIOBBIX HEPABEHCTB. 1
9 [[prMeHeHre OCHOBHBIX CBOMCTB YMCIOBBIX 1
' HEpaBEHCTB
10. CiosxeHue 1 YMHOKEHUE YHCIIOBBIX HEPABEHCTB 1
11 OTpaboTKa HABBIKOB CIIOKEHHSI U YMHOXKCHHS 1
" |uucioBbIX HepaBeHCTB. CaMocTosTeNnbHAs paboTa
12. OlieHMBaHWE 3HAYCHUHN BbIpaKEHUI 1
13. HepaBeHcTBa ¢ OJTHOUM TEPEMEHHOMU 1
14. YucnoBble TPOMEKYTKH 1
15 HepaseHcTBa ¢ 0qHOM IepeMeHHON YHcoBbIE 1
' npoMexyTku. CamocTosdTenpHas paboTa
16 HauOonbIiee 1 HauMeHsblIIee 1eJ10€ 3HaYeHNe 1
' |HEepaBEeHCTB
17. 3anaHus ¢ mapaMeTpaMu
18 OTpaboTKa HaBBIKOB PELICHUs HEPABEHCTB C 1
" |0oHOM nmepeMeHHOU
CurcreMbl TMHENHBIX HEPABEHCTB C OJHON 1
19. [IEPEMEHHOMN
20 Penienne cucteM HEpaBEHCTB C OJHOU 1
" [mepeMeHHOH
21. Perienue 1BOMHBIX HEPABEHCTB 1
22. Permrenue HEPaBCHCTB C MOJYJIEM. 1
23 OTpaboTKa HABBIKOB PELICHUS CUCTEM
' HEPABEHCTB C OAHOW IIEPEMEHHOM.
24. KoutpoabHas padora Nel 1
I'naga ll
KBaaparnunas GpyHkuus 38-4
25. [loBTOpeHue U pacmupeHue cBeneHuit o pynkuuum | 1
2 O6macth onpeaenenust PyHKIIUHA U MHOKECTBO 1

3HaYeHUH QYHKIUU




No Tema ypoka Koa- [lo Ilo IIpumeu
n/n BO wiany |pakry |aHUA
4acoB
27. CriocoOsI 3a1anust QYHKITUH. 1
28. CBoiicTBa GyHKITUU 1
29.  |UccnegoBanue pyHKIIMKM HA MOHOTOHHOCTH 1
30. ['paduku KyCOUHBIX (YHKIIHA. 1
31 Kak moctpouts rpaduk ¢pynkuuu Y = kf(X), eciu 1
" |m3BecteH rpaduk pynkimm Y = f(X)
32 [Toctpoenue rpaduka Gpyukuuu y = kf(X), eciau 1
" |m3BecteH rpaduk pyakipu Y = f(X)
33 Kak moctpouts rpaduk pyukmmu Yy =f(X) +b, | 1
" m3BecteH rpaduk ¢pynkimn Y = f(x)
OTpaboTka HABBIKOB TTOCTPOCHUS I'PaPUKOB 1
34,  |pynkumit y = f(X) + b, ussecren rpaduk GpyHkunn
y = f(x)
Kak nocrpouts rpaduk pynkuun Yy =f(x+a), | 1
35. eclii u3BecTeH rpaduk QpyHKIUN
y = f(x)
OTpaboTKa HaBBIKOB MMOCTPOSHUS TPahuKOB 1
36.  |bynkmwmii y = f(x + a), ecnu u3BecTeH rpaduk
ynxuun y = f(x)
37. KBanpaTtuunas GyHKIus. 1
38. ['pacduk KBaApaTUIHON PYHKIIHH. 1
309, CBoiicTBa KBaJpaTUIHON ()YHKIIHH. 1
OTpaboTKa HaBBIKOB MMOCTPOSHUS TPahUKOB 1
40. KBaapaTH4HON QyHKunu. CaMoCcToATEbHAs
pabora.
4]. ['paduueckoe perieHne ypaBHEHUI
42 [IpumeHneHne rpadvKoB KBaJpaTUUHON PYHKIIMU 1
" |IpW pelIeHuH 3aJJaHuil C mapamMeTpamu.
43, KontpoJsbHas pa6ora Ne 2 1
44, KBaipaTHbIC HEpABEHCTBA. 1
45, Pemienue kBapaTHBIX HEPABEHCTB. 1
46. HaxoxaeHne MHOKECTBA PEICHU HEPaBEHCTBA 1
47. |Metoa uHTEpBaJOB 1
48 Haxoxaenne o01acTu onpeseneHus BhIPaKEHUS 1
' 1 QyHKIIHN
49 OTpaboTKa HaBBIKOB PEIIEHUS] KBaIPATHBIX 1
' HEPABEHCTB.
50. |CucreMbl ypaBHEHHI C ABYMS MEPEMEHHBIMU
51 ['pacdryueckuit METO] peIIeHHsI CUCTEM C IBYMS 1
' [MepEMEHHBIMU
59 MeTo/1 TOJICTAHOBKH PEIICHUS CUCTEM C IBYMSI 1
' [MepEMEHHBIMU
53 MeToa CII0)KEHHS PEeIIEHNs CUCTEM C JBYMS 1
' [epeMeHHbIMU
54 MeTo/1 3aMeHBI TIEPEMEHHBIX PEIICHUS CUCTEM C 1
" |mByMsl mepeMeHHBIMU
Pemenus cucteM ¢ IByMs TIepeMEHHBIMH 1
55.  |paznuuHbIMU criocobamu. CaMocTosATeIbHAS

pabora.




No Tema ypoka Koa- [lo Ilo IIpumeu
n/n BO wiany |pakry |aHUA
4acoB
56 Pemienue 3a1a4 ¢ MOMOILBIO CUCTEM YPaBHEHHM 1
' BTOPOU CTETICHH
57 OTpaboTKa HaBBIKOB PEIICHUS 33724 C IOMOIIBIO 1
CHUCTEM ypaBHEHUI BTOPOU CTETICHU.
58. KontpoJsbHas padora Ne 3 1
I'naga lll. 20
JJIeMeHThI NPUKJIATHOH MaTeMATHKHU
59. MareMaTnueckoe MOACIUPOBAHNE 1
60. 3ajauy Ha JBMKEHHE 1
61. 3agaun Ha paboTy 1
62. [IporieHTHBIE pacUYETHI 1
63. Tpu ocHOBHBIE 3a7]a4K HA MPOIIEHTHI 1
64. [IpocThie U CI0KHBIE MPOLIEHTHI 1
65. [TpuOkEHHBIC BEIYMCIICHHS 1
66. AOCOJIFOTHAs! U OTHOCHUTEIbHAS TTOTPEITHOCTD 1
67. OcHOBHBIE TIPaBUJIa KOMOMHATOPUKH 1
68. HpaBI/IJIO CYMMBI 1 IPOMU3BCACHUS 1
69 OTpaboTKa HABBIKOB MMPUMEHEHHSI TPABHUII CYMMBI 1
1 TIPOM3BEICHUS
70 CrnyuaiiHble JOCTOBEPHBIE U HEBO3MOKHBIE 1
COOBITHS
71. |YacToTa M BEpOSTHOCTb CIIy4allHOI'O COOBITHS 1
72. Kitaccnueckoe onpeneneHne BeposSTHOCTH 1
73. Pemenne BCPOSITHOCTHBIX 3a4a4. 1
74 Perienre BeposSITHOCTHBIX 3a]1a4. 1
' CamocTtosiTenbHas paboTa
75. HaganbpHbIe cBeJeHUS O CTATUCTHKE 1
76. CriocoObl TIpeICTaBICHUS TAHHBIX 1
77. OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTUKU 1
78. KountposbHnas padora Ne 4 1
T'nasa 4 17
YucjaoBble MOCIe0BATEILHOCTH
79 YuciioBas mocienoBaTeIbHOCTh. AHAIMTHYECKUHA 1
' CITI0CO0 3aJIaHMs TTOCICAOBATEILHOCTH
80 CnoBecHbIN U peKyppPEHTHBIN CIOCOOBI 3a1aHUS 1
" |bynkuum.
81 Apudmernueckas nporpeccusi. @opmyna n-ro 1
YJICHA.
82 Pemenue 3amau Ha mpuMeHeHHEe HOPMYITBI N-TO 1
' 4iieHa apu(hMETHYECKOM MPOTPeCCH.
83.  [XapaxrepucTuueckoe CBOMCTBO. 1
84 Pemenue 3amau mo teme: «Apudmernueckas
' mporpeccusi». CamocTosTenpHas padora.
85 DopMyia CyMMBI 4WJIEHOB KOHEYHOMN 1
apuMeTHIECKON MPOTrPeCcCUu.
86 Pemenue 3a1a4 Ha HAXOXKJIEHUE CYMMBI WICHOB 1

KOHEYHO! apu(MeTHYECKON IPOrpeccuu




No Tema ypoka Koa- [lo Ilo IIpumeu
n/n BO wiany |pakry |aHUA
JacoB
87 Perienue 3a1a4 o teme: «Apudpmernyeckast 1
" |[mporpeccusi» CamocrosiTenbHas padoTa.
88. ['ecomerpuueckas nporpeccusd. Popmyna n-ro 1
YJIeHA.
89, Pemrenue 3ana4 Ha NPAMEHEHNE ¢dbopmyIsl N-TO 1
JIeHa T€OMETPUYECKOM Mporpeccun
Pemienue 3a1a4 Ha MpUMeHEeHUE (POPMYITBI N-TO 1
90.  |u;meHa reoMeTpUYECKON MPOrPECCU.
CamocTosiTenbpHas paboTa.
91 DopmyJia CyMMbI YJIEHOB KOHEYHOM 1
" [FEOMETPHUUYECKOIN MPOTrpeccuu
Pemenuie 3a1a4 Ha HAXOXACHUE CYyMMBI YJICHOB 1
92. KOHEYHON T€OMETPUYECKOIN MPOrPeCcCUH.
X apakTepuCTUUYECKOE CBOMCTBO.
93 CymMa 6eCKOHEYHOH TeOMETPHUYECKON 1
porpeccuu, y Kotopoii | q | <1
94 Pemenuie 3a1a4 Ha HAXOXAEHUE CYyMMBI 1
0ECKOHEYHOW TE€OMETPHUECKON IPOTPECCUU
95. KontpoabHas padora Ne 5 1
IloBTOpEeHue U cucTeMaTH3anMA Y4eOHOr0 MaTepuasa 7
06. UrcnoBbie U areOpandecKue BEIPAKCHUS 1
97 Y paBHEeHUsI(JIMHEHbIE, KBaJpaTHbIE, APOOHO- 1
paronasnbHbie). CHCTeMbl YpaBHEHHIM
98. HepaseHcTBa(uHeHbIe, KBaJpaTHbIE, APOOHO- 1
paroHanbHbie). CHCTeMbl HEpaBEHCTB
99, 3amaun Ha COCTaBIICHUE YPaBHEHUI 1
100. |Pemenue 3agau o BceMy Kypcy «Anredpa 9». 1
101. [AToromasi KOHTpPOJILHAsA padoTa 1
102. |UToroselil ypok 1




