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HOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJI'EBPA"

Pabouas nmporpamma 1o yaue6HOMY Kypcy "Anrebpa" mis oOydaromuxcs 8 KkiaccoB pazpaboTaHa Ha OCHOBE
denepanbHOTO rocyIapCTBEHHOTO 00pa30BaTENILHOIO CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHus ¢ y4€TOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAaHHMN, TPEABSIBIIEMbIX K MATEMAaTHUECKOMY 00pa30BaHMIO, ¥ TPA UL
poccuiickoro 00pa3oBaHus, KOTOPbIE 00€CTICUNBAIOT OBJIA/ICHUE KIFOYEBBIMU KOMITETECHIINSMH,
COCTaBJISIOIMMH OCHOBY JIJIsl HEIIPEPBIBHOTO 00pPa30BaHUs M CAaMOPA3BUTHS, a TAKXKE IIETIOCTHOCTD
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHA 00yJaromuxcs. B mporpamMme yareHs! naeu
u nosoxxenust Konnenmuu pa3Butus MareMaTiueckoro oopazoBanus B Poccuiickoit @enepanuu. B smoxy
uudpoBoit Tpanchopmalu Bcex chep 4eT0BEUECKON EeATETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKO! MOATOTOBKU. YK€ B IIIKOJIE MAaTEMATHKA CITYKUT
OTIOPHBIM MPEMETOM JUISl U3YUCHHUSI CMEKHBIX TUCIUILINH, a TIOCJIE MIKOJIBI pealbHOW HEOOXO0IMMOCTHIO
CTaHOBUTCS HENPEPHIBHOE 00pa30BaHKeE, YTO TPEOYET MOTHOLIEHHOM 0a30Boii 00111€00pa3oBaTENbHOM
MOJITOTOBKH, B TOM YHCIIE 1 MaTEMAaTUYECKOM.

3710 00YCIOBIEHO TEM, YTO B HAIIIM JIHU PACTET YHCIIO MPO(ECcCHid, CBA3aHHBIX C HETIOCPEACTBECHHBIM
MpUMEHEHHEM MaTeMaTHKH: U B chepe IKOHOMHKH, U B OM3HECEe, M B TEXHOJIOTMYECKHUX 00JIACTSIX, U IaXKe B
T'yMaHHUTapHBIX chepax. Takum 00pa3oM, Kpyr MKOIBHUKOB, UTSI KOTOPBIX MAaTEMaTHKa MOXKET CTaTh
3HAYMMBIM TPEIMETOM, PACITUPSETCS.

[TpakTdeckas MoJIE3HOCTh MAaTEeMaTHKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISTFOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYPBI HAILIEr0 MUPA: IPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIS
pa3BUTHS HAyYHBIX M MPUKJIAAHBIX Hei. be3 KOHKpEeTHBIX MaTeMaTUYeCKUX 3HAHUHN 3aTPyJHEHO IOHMMAaHNe
IIPUHLUIIOB YCTPOICTBA U MCIIOJIb30BaHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U MHTEPIPETALUS
Pa3HOOOpa3HOM COMATBHOM, S)KOHOMHUYECKOM, TOJUTUYECKOU nHpopMmaluu, MmanodhdexTuBHa
[IOBCEJHEBHAS [IPAKTUYECKAS JeATeNbHOCTh. KaxkIoMy uesloBeKy B CBOEH KM3HU IPUXOIUTCSI BBIIOIHATh
pacy€Thl U COCTABIIATH AJITOPUTMBI, HAXOIUTh U IPUMEHSTH (POPMYIIbI, BJIAJE€Th MIPAKTUYECKUMU NPHEMaMU
reOMETPUYECKUX U3MEPEHUH U OCTPOSHUM, YNTaTh HH(OPMALMIO, IPEACTaBICHHYIO B BUJIE TaOJIuII,
IMarpaMM M rpaukoB, KHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep
CITyJailHBIX COOBITHIA.

OnHOBPEMEHHO C pacuIMpeHreM cep IpUMEHEHUs] MaTeMaTHKN B COBPEMEHHOM o011ecTBe BcE Ooiee
BaXXHBIM CTAHOBUTCSI MAaTEMaTUYECKUH CTHIIb MBIIICHHUS, IIPOSIBISIOIIMNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce nzydeHus MaTeMaTUKU B apceHasl MPUEMOB M METOIOB MBILIUICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHAYKIMS U ASAYKLUS, 0000IeHre U KOHKPETU3allks, aHaIu3 U
CHHTE3, KIaccupUKalMs U cucTeMaTu3anus, abcrparupoBanue u aHajaorus. OObeKThl MaTeMaTHUECKUX
YMO3aKJIIOUEHUH, TpaBUiia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXAHNU3M JIOTHUECKUX MOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUSI (GOPMYIUPOBATh, 0O0OCHOBBIBATH U JIOKA3bIBATh CYXKJCHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIUIeHUE. Beaymmas posib NpuHaIIEKUT MaTeMaTiKe U B JOPMUPOBAHUM
JITOPUTMUYECKON KOMIIOHEHTHI MBIIUIEHUS] U BOCIUTAHUN YMEHUH 1eHCTBOBATS 10 3a/JaHHBIM aJrOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpoliecce penieHus 3ajau — OCHOBOW y4eOHOM
JEeATeIbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TAKXKe TBOpUYECKast U MPUKJIIAHAS CTOPOHBI
MBIIIICHHUS.

OOyuenne MaTeMaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh y 00y4arOMUXCs TOUHYIO, PAlMOHAIBHYIO U
MH(POPMATUBHYIO peUb, yMEHUE OTOMPATh HanOOJIee OIXO0IAIINE I3bIKOBbIE, CAMBOJIMYECKHE, Ipaduyeckue
CpeACTBa sl BBIPAKEHUS CYXKICHUH U HATJISAHOTO UX MPEJICTaBICHHUS.

Heo0x01uMbIM KOMIIOHEHTOM OOIIeH KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJIETCS 0011ee 3HAKOMCTBO



C MC€TOAaMM ITO3HAHUA I[eﬁCTBI/ITCHBHOCTH, MMpEaACTABJICHUC O IMPEAMCTC U MCTOAAX MAaTCMATUKHU, UX OTJIMUMH
OT MCTOOB APYIUX €CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MMPUMCHCHUA MAaTCMAaTUKN I
peleHus HayYHbIX U MPUKIATHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyITbTYphl YeIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TaKXKC CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIIMTAHHIO YCJIOBCKA, IOHUMAHHUIO
KPacoThl M U3AIIECTBA MATEMAaTHYECKUX PACCYKICHHA, BOCIIPUATHIO TE€OMETPUIECKUX (DOPM, YCBOCHUIO

nacu CHMMCTPUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJI'EBPA"

AnreOpa sSBISETCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOM IITKOJIBI: OHA 00ECIICYNBACT U3YUCHUE APYTUX
JUCIHIUINH, KaK €CTECTBEHHOHAYIHOTO, TaK U TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOJIOJKEHHSI 00pa30BaHUS U B TIOBCETHEBHOM KU3HU. PazBuTre y 00ydaronuxcst HAY4HbBIX MPEACTABICHUN
0 MPOUCXOKJICHUH U CYIITHOCTH alreOpandeckux adCTpakIuii, Cnoco0e oTpakeHUs MaTEMaTHIECKON HayKOU
SIBJICHUH M TPOIIECCOB B TIPHPOJIC M OOIIECTBE, POJIM MATEMATHIECKOTO MOJICIIMPOBAHUS B HAYIHOM
MMO3HAHUU ¥ B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS M KAUECTB MBIIUICHUS,
HEOOXOMMBIX JUIsI aIallTalluk B COBpeMEHHOM 1udpoBoM obiiecTse. M3ydeHune anredpsl eCTECTBEHHBIM
o0pa3oM obecrieunBaeT pa3BUTHE YMEHUS Ha0I10/1aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYIHOCTH MBITIIICHUS, CIIOCOOHOCTH apryMEeHTHPOBAHHO 000CHOBBIBATH CBOM JICHCTBUS M BBIBOJIBI,
dbopmynupoBaTh yrBepKAeHUSA. OCBOCHHE Kypca alreOpbl 00eCIeunBaeT Pa3BUTHE JIOTHIECKOTO MBIIIICHUS
00yJaroNIuXcs: OHU UCTIOJB3YIOT JeTYKTUBHBIC M HHIYKTHBHBIC PACCYXK/ICHUS, 0000IICHIE U
KOHKpETH3allnio, adcTparupoBanre u anajgoruro. OOydeHne anredpe mpeamnosaracT 3HaYuTEbHBIA 00bEM
CaMOCTOSITENIBHOM 1eATeIbHOCTH 00yJaroIuXCsl, TO3TOMY CAMOCTOSITENIbHOE pellIeHre 3ajad €CTECTBEHHBIM
00pa3oM sIBiIsIeTCs peau3alueit AeaTeIbHOCTHOTO MPUHIUIA 00ydeHusI.

B ctpykType mporpammel yaeOHOTO Kypca «Anredpa» 0OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTelIbHO-METOIMUECKHEe JTUHUH: «HucIa U BEIUUCICHUSD; K ANreOpanyecKue BhIPaKEHU;
«YpaBHEHMS U HEpaBeHCTBaY; «DyHKIMW». Kaxkmas u3 3Tux cojiepKaTeabHO-METOAUYECKUX JTUHUI
pa3BHUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YYEHUS Kypca, ECTECTBEHHBIM 00pa30M IMeperieTasich 1
B3aUMO/ICHCTBYS C APYTUMU €ro JUHUAMU. B x011e n3ydeHus Kypca oOydarouuMcs IpUXOIUTCS JTIOTHYECKU
paccyXJaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3U € 3TUM 11e71eCO00pa3HO BKIIOUUTH B
MIPOrpaMMy HEKOTOPbIE€ OCHOBBI JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/Iesibl MAaTEMaTUYECKOTO
00pa3oBaHUs U CIIOCOOCTBYIOILIUE OBJIAJCHUIO O0YYaOIIMMKCS OCHOB YHHUBEPCATHbHOTO MATEMAaTHUYECKOTO
s3pIKa. TakuM 00pa3oM, MOKHO YTBEPKIaTh, UTO COAEPKATENBLHON U CTPYKTYPHOI 0COOEHHOCTHIO Kypca
«AnreOpay sIBISIETCS €ro UHTETPUPOBAHHBINA XapaKTep.

Copepxanue muHIN «HucIa ¥ BEIYUCICHUSD CIIY>)KUT OCHOBOM JIJIs IajibHEHIIIEro n3y4eHus MaTeMaTHKH,
CHOCOOCTBYET Pa3BUTUIO Y 00YYAIOIIUXCS TOTUYECKOTO MBIIIIIEHUS, (POPMUPOBAHUIO YMEHHS ITOJTH30BATHCS
AITOPUTMAaMH, a TAaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX I MOBCEAHEBHON JKU3HMU.
Pa3BuTHe MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAI[HOHATBHBIMU U UPPALIMOHATBHBIMYU YHCIIAMU,
(hopMHUpOBaHHEM TIPEICTABICHHM O IEHCTBUTEIBHOM UKCie. 3aBepIICHUE OCBOCHHS YUCIOBOM TUHUH
OTHECEHO K CTapIieMy 3BeHy 00111ero oopa3oBaHusl.

Cogepxanue IByX anredpandeckux JMHUN — «ANreOpandecKkre BhIPaKEHU» U «Y paBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYET (HOPMHUPOBAHUIO Y O0YUAIOIINXCS MATEMAaTUYECKOTO amnmapara, Heo0X0AUMOTO
JUIS PEIIeHHUs 33]1a4 MaTeMaTHUKH, CMEKHBIX TIPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
IIKOJIe y4eOHBIN MaTepuan rpyNIupyeTcs BOKPYT palliOHABHBIX BhIpaXXeHU. Anredpa JeMOHCTPUPYET
3HaUEHUE MATEeMAaTHUKH KaK S3bIKa JJIs IOCTPOCHUSI MaTeMaTHUECKUX MOJIeIel, OMMCcaHus TPOIECCOB U
SIBJICHUU peasbHOro Mupa. B 3amaun o0ydeHus anreOpe BXOAIT TakKe AalbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHHS, HEOOXOIUMOT0, B YACTHOCTH, JUIsl OCBOCHUS Kypca HH(DOPMATUKH, U
OBJIaJICHUE HaBBIKAMHU JICIYKTHUBHBIX paccykaeHui. [IpeoOpa3zoBanue cHMBOIBHBIX OPM BHOCUT CBOM



cnienn(puIecKuil BKJIaJl B pa3BUTHE BOOOPaXKEHHs, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUECTBY.
Coneprxanue HyHKIMOHATBHO-TpaQUUECKON JIMHUM HAIEJICHO HA TOJTy4YeHHE NIKOJbHIUKAMH 3HAaHUH O
(GyHKIMSAX KaK BaKHEHIIEH MaTeMaTn4ecKOl MOJEH JUIsl OTIMCAHUS U UCCIIEIOBAHUS Pa3HO 00pa3HBIX
IPOLIECCOB U SIBJIECHUI B Ipupojie u obuiecTse. M3ydyeHne 3Toro MaTepuaia CriocoOCTBYET Pa3BUTHUIO Y
o0yJaromuxcss yMEHUS HCIIOJIb30BaTh Pa3IMYHbIC BEIPA3UTEIBHBIE CPEJCTBA S3bIKA MATEMATUKA —
CIIOBECHBIEC, CUMBOJIMUECKHUE, TpadUUecKue, BHOCHT BKJIa B JOPMHUPOBAHUE MPEICTABICHUI O POIIH

MaTEMaTUKU B pa3BUTUU HUBUJIIU3AlIUN U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CoracHo yueOHOMY IUIaHy B 8 Kjlacce M3ydaeTcsi yueOHbIH Kype «Anredpay, KOTOPBIA BKIIIOYACT
CJIEYIOIIE OCHOBHBIE pa3zeiibl cojiepkanus: «Hucaa u BEIYUCICHUSY, «AJredpandyeckie BoIpaKeHUs»,
«YpaBHEHUS U HEpaBEHCTBaY, «DyHKIMKU». YUeOHBIN TUTaH Ha U3yYeHUE aJreOphl B 8 Kilaccax OTBOJUT 3
yueOHBIX yaca B Hezemto, 102 yueOHbIX yaca B IO/,



COJAEPKAHME YYEBHOI'O KYPCA "AJI'EBPA"

Yuciaa v BLIYHCIEHUS

KBanpathslii kopeHb u3 uncina. [Tonstue 06 npparmoHanabHOM uucie. Jlecstuanbie mpuOImKeHus
uppanroHaIbHBIX yrced. CBOHCTBa apu(METHUECKUX KBAJPATHBIX KOPHEH U UX MIPUMEHEHHE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKEHUH U BBIYUCICHUSM. J[efiCTBUTENbHBIEC YHCIIA.

Crenens ¢ LebIM NIOKa3aTesieM U €€ cBoiicTBa. CtaHaapTHas 3alMCh YUCIIA.

Auaredpanyeckme BbIpasKeHHs

KBagparHblil TpEXWIEH; pa3JIOKEHNE KBaJAPATHOTO TPEXWICHA HA MHOKUTEH.
Anrebpandeckas 1po6s. OCHOBHOE CBOMCTBO anrebpandeckoid apoou. CloxkeHue, BEBIYUTaHHUE,
YMHOKEHUE, JISJICHHEe areOpandeckux apo0eit. PanmoHaibHbIe BRIpaXKEHUS U UX MPEOOpa3OBaHHE.

YPaBHeHHﬂ H HEPABCHCTBA

KBanparnoe ypaBHeHue, popMylia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenune
YpaBHEHUH, CBOAAIIMXCS K IMHEWHBIM U KBaJpaTHbIM. [IpocTeiinne ApoOHO-palinoHaIbHbIe ypaBHEHUSI.

I'padmueckas uHTEepIpeTanus ypaBHEHUH ¢ AByMs IEPEMEHHBIMU U CUCTEM JIMHEMHBIX ypaBHEHUN C AByMS
repeMeHHbIMU. [[prmepsl pelenns CUCTeM HEIMHEWHBIX YPABHEHNUN C IBYMSI IEPEMEHHBIMHU.

Pemenne TekcTOBBIX 3a/1a4 anreOpandeckuM Crocooom.

UucnoBsle HEpaBEHCTBA U UX cBOKcTBA. HepaBeHCTBO ¢ 0/THOM epeMEeHHONW. PaBHOCHIIBHOCTS HEPABEHCTB.

JInneliHbIE HEPABEHCTBA C OJHOM nepeMeHHOM. CUCTEMBI JINHEWHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM.

DOyHKIHUU

[Tonsarue pynkumuu. OGIaCTH ONPECIICHHUS] 1 MHOXKECTBO 3HaueHUH GyHKIuU. CriocoObl 3a1aHus
G yHKIUH.

I'padux pyakiuu. Yrenue cBoiictB pyHkmuu no e€ rpaduxy. [Ipumeps! rpadukoB GyHKIIHA,
OTpaXKaroIIUX peabHbIE MPOLIECCHI.

OyHKINH, OTUCHIBAIOLIHE MPSAMYIO0 U 00paTHYIO MPONOPLHOHATbHBIE 3aBUCUMOCTH, X TpapuKy.
OyHKIMU y = X%, y = X3, y=\/x, y= IxL

I'paduaeckoe pernieHne ypaBHEHHN U CUCTEM YPaBHEHHIA.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

OcBoeHue yueOHOTO Kypca «AnreOpbl» T0JHKHO 00ecieunBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO OOIIETO
O6pa3OBaHI/I$I CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U MPECAMCTHBIX O6pa30BaTeJIBHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUSI IPOrPaMMBbI yU€OHOTO Kypca «Anredpay XapakTepu3yroTCs:

IIaTpuoTnyeckoe BocnuTaHHe:

IIPOSIBJIEHUEM MHTEpeca K IPOLLIOMY M HACTOSIIEMY POCCUIICKOM MaTeMaTUKHU, IIEHHOCTHBIM OTHOIIEHUEM
K JOCTHXEHUSAM POCCUMCKUX MATEMATUKOB U POCCUICKOM MAaT€MAaTHYECKOW IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX
JTOCTHKEHUH B PYrUX HayKaxX U MPUKIaIHBIX chepax.

I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN rpaskJaHNHA U pealin3allii ero npas, IPeICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUSI Pa3IMYHBIX CTPYKTYP, SIBJICHUH, IPOLEAYp I'PaXkaaHCKOTO
ob1ecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIEeM, CBI3aHHBIX C
MPaKTUYECKUM NIPUMEHEHUEM JIOCTHKEHHUI HayKH, 0CO3HAHUEM BaXKHOCTH MOPAJIb- HO-3THUYECKHUX
MIPUHIIUIIOB B JESITEILHOCTH YYEHOTO.

Tpynosoe BociuTanue:

YCTaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUH MPAaKTUYECKUX 3a7]a4 MaTeMaTHUeCKON HalpaBIeHHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYECKOTO 00pa30BaHus Ha MPOTSHKEHUU BCEH JKU3HM JUTSl YCTICIHOM
podeccuoHabHOMN 1eATENBHOCTH U pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAHHBIM BBIOOPOM U MOCTPOECHUEM UHIUBUIYATbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX I1JIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYEeCKOe BOCIIMTAHHE!

CHOCOOHOCTBIO K OMOIIMOHATIFHOMY U ACTETUYECKOMY BOCIPUSATHIO MaTeMaTUYECKUX 0ObEKTOB, 3a/1a4,
penIeHui, pacCyX1I€HUI; YMEHHUIO BUJIETh MaTEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'0 IO3HAHMSA

OpHUEHTAIIMeH B IETEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEJICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UeI0BEKa, IPUPO/IbI U 00IIeCTBA, TOHUMAaHUEM MaTeMaTUYeCKON HAyKU Kak
cdepbl 4eTOBEUYECKOM AeATeIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUMMOCTH JIJIsl pa3BUTHSI LIUBUITU3AIUY;

OBJIJICHUEM SI3bIKOM MaTEMaTUKHU U MaTEMaTUYECKOM KYJIbTYPOU KaK CPEJICTBOM ITO3HAHUS MUPA;

OBJIQJICHHEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATEIbCKOM ACSITEIIbHOCTH.

du3uveckoe BOCHUTAHUE, POPMHUPOBAHHE KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOIO 0J1ar oMoy Yusi:

TOTOBHOCTBIO IPUMEHITh MAaTEMAaTUUYECKHUE 3HAHUSI B UHTEPECaX CBOETO 370POBbs, BEECHUS 310POBOTO
oOpa3a xu3HH (30pOBOE MUTaHKE, COATAHCUPOBAHHBINA PEXKUM 3aHSATUI U OTIbIXA, peryasipHas pusndeckas
AKTUBHOCTD);

c(OpMHPOBAHHOCTBIO HaBbIKa pe(IeKCHH, TPU3HAHUEM CBOErO MpaBa Ha OIIMOKY U TaKOTO K€ IpaBa
JPYroro 4ejoBeKa.

JIKOJIOTHYECKOe BOCTINTAHUE:

OpHUEHTaIMel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAaHU [T peleHns 3a7a4d B 00JIaCTH COXPAaHHOCTH
OKpPYKaIOILEN Cpe/ibl, INITAHUPOBAHMSI TOCTYIKOB M OLIEHKH X BO3MOJKHBIX IOCIIEACTBUN AJIS OKPYXKAIOLIEN
Cpenpl;

0CO3HAHMEM TIJI00aJTBLHOTO XapaKTepa IKOJOTHUECKUX MPoOIeM U MyTel UX perieHHs.

JInyHOCTHBIE pe3yabTaThl, 00ecneYnBalOIINe AJANTALNI0 00y4aI01Ierocsi K N3MeHS 0 IMMCS
YCJI0BHAM COLMAIBHOM M NPUPOAHOM Cpelbl:

— TOTOBHOCTBIO K ICHCTBUSM B YCJIOBUAX HeOHpe)IeJ'IéHHOCTI/I, MOBBIIICHUIO YPOBHA CBOEH



KOMIIETEHTHOCTH 4Y€PE3 MPAKTUYECKYIO IEATEIBHOCTD, B TOM YUCJIE YMEHUE YUYUTHCA Y IPYTUX JIIOAEH,

HpI/IO6peTaTb B COBMECTHOI ACATCIIbHOCTH HOBBIC 3HAHUW S, HABBIKKM 1 KOMIICTCHINU M3 OIIbITA APYTUX;

— HEO0OXOIUMOCTHIO B (GOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YKCIiIe (OPMYIUPOBATH UJCH, TOHSATHS,
THIIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM YHUCIIE paHee HE U3BECTHBIX, 0CO3HABATH JC(UIUTHI

COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHUE;

— cHocOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPHUHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOIIHI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U IeHCTBUS, POPMYIHPOBATH

1 OLCHUBATL PUCKHU U MOCIICACTBUA, (1)OpMI/Ip0BaTB OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ynbTaThl OCBOSHUS MPOTPaMMBbI Y4eOHOTO Kypca «Anredpa» XapaKTepu3yrTCs

OBJIAICHUCM YHUBEPCAIbHbIMU RO3HABAM E/IbHbBIMU ()eﬁcmeuﬂmu, YHU6EPCATbHBIMU KOMMYHUKAMUBHbBIMU

0eticmeUsMU U YHUBEPCATbHLIMU PECYIAMUGHBIMU OCliCIEUAMU.

1) Vhusepcanvhvle noznasamenshuie oeticmsus obecneyusaom Gopmuposanue 6a306bix KOZHUMUGHBLX

npoyeccoe 06)/’{61}01/1/;1/[)66'}1 (06'60€Hu€ Memoo08 NO3HAHUSA OKpyotcarnoueco mupa, nNPUMEeRerue 102u4ecCKux,

UCce008amenbCKux onepayuil, yMeHui pabomams ¢ uHgopmayuet).

Ba3oBble JJoruyeckue JeicTBUA:

— BBISBJIATH U XapaKTepU30BATh CYIIECTBEHHbIE MPU3HAKH MATEMaTHYECKUX 0OBEKTOB, OHITUH,
OTHOIICHUI MEX]y MOHATUAMU; GOPMYIUPOBATH ONPEeNICHUS IOHATUI; yCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALIMK, OCHOBAHUS AJIs1 0000IEHNs U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIN3a;

— BOCIHpPUHUMATh, OPMYIMPOBATH U TPEOOPA3OBHIBATH CYXKICHHUS: YTBEPIUTEIbHbIE U
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

— BBISBJISTH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOpEUHs B (haKkTax, JaHHBIX,
HaOJIOJICHUSX U YTBEPKACHUAX; TpeJylaraTb KPUTEPUH JUTsI BHISIBIICHUS 3aKOHOMEPHOCTEN U
MIPOTUBOPEUUIA;

— J€J1aThb BBIBOJbI C UCIIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,

— pa3bupaTh 10Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIECHUH (MIpsIMbIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEJIbHO HECIIOKHBIE OKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATH crioco0 penieHus yaeOHoM 3a1auu (CpaBHUBATh HECKOJILKO BApUAHTOB PEIICHUS,
BBIOMpATh HanboJee MOIXOASIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

BasoBrble ncciienoBarejabcKkue JeiCTBHA:

— HCITIOJIB30BaTh BOIIPOCHI KaK HCCeI0BaTEIbCKUM HWHCTPYMCHT IIO3HAHUA, q)OpMy.TII/IpOBaTB BOIIPOCHI,
(I)I/IKCI/IpyIOH_II/Ie MpoOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHAaBJIMNBATh NCKOMOC U NAHHOC,
q)OpMI/IpOBaTB TUIOTE3Y, apryMCHTUPOBATH CBOIO MMO3UIIUIO, MHCHHC,

— TPOBOJMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IJIaHY HECJIOKHBIM SKCIIEPUMEHT, HEOOJIBIIIOE
MCCIIEIOBAHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, 3aBUCUMOCTEH 00 BEKTOB
MeXIy co00ii;

— CaMOCTOATCIIbHO (I)OpMYJ'II/IpOBaTB 0606HleHI/IH " BBIBO/JIBI 11O pE3YyJIbTaTaM HpOBCI[éHHOF (&)



HaGHIO,Z[eHI/ISI, HCCICA0BaHHuA, OICHUBATDH I[OCTOBCpHOCTB HOJ'Iy‘-IeHHBIX peSy.HBTaTOB, BBIBOJIOB U
00001LIEHNI;

— IIPOrHO3UPOBATH BO3MOKHOC PA3BUTHUEC NPOLCCCA, a TAKIKC BBLABUT'ATh IPCANIOJIOKCHUA O €ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Pabora ¢ undopmanueii:

— BBIABJISITHD HEAOCTATOYHOCTHh N I/I36I>ITOLIH0CTI) I/IH(l)OpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJIA pCHIeHI/Iﬂ
3a/1a4M;

— BBIOMpATh, AaHATU3UPOBATH, CHCTEMATU3HPOBATH M HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3ITUIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

— BbIOMpaTh POpMY NpeAcTaBiIeHUs HH(GOPMAUU U WILTIOCTPUPOBATH pelIaeMble 3a/1a4l CXeMaMH,
JrarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

— OIICHUBATh HAAEKHOCTh HH(POPMALIUU 110 KPUTEPHUSIM, MTPEITI0KEHHBIM YUUTENIEM HIIN
c(OpMYIUPOBAHHBIM CAMOCTOSITEIBHO.

2) VHusepcanvHvle KOMMYHUKaGmMuUeGHbLE Oeticmeusi 00ecnequsaron chopmMupo8aHHOCHb COYUATbHBIX
HABLIKO8 0OVHAOWUXCAL.
OO01enue:

— BOCIIpUHUMATh U (bOpMy.]'H/IpOBaTI) CYXXICHHUA B COOTBECTCTBHH C YCIIOBUAMU U LECIIAMU O6HICHI/I$[;
SICHO, TOYHO, T'PAMOTHO BBIpaXKaTb CBOIO TOUKY 3pC€HUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh

MOSICHEHHUSI 110 X0y pEelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYEHHBIN Pe3yibTar;

— B X0Ji¢ 00CYXJICHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMO# TEMBbI, TPOOIEMBI, peIIaeMon
3a]]auu, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISTH CBOH CYXICHUS C
CYXIICHWSIMH PYTUX YYaCTHUKOB JHMAI0Ta, OOHAPYKMBATh Pa3IMYKMe U CXOJCTBO TIO3HIIUI; B
KOPPEKTHOH opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— MPENCTaBIATh Pe3yJbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICJOBAHUS, TPOCKTA;
CaMOCTOSITENILHO BHIOMPATh (OpMAT BHICTYIUICHHSI ¢ YIETOM 3a7a4 IPE3EHTALMN U 0COOEHHOCTE!
ayJUTOPHUU.

CorpyaHuyecTBo:

— IIOHUMATh U UCII0JIBb30BATh IIPEUMYIICCTBA KOMaHﬂHOﬁ u I/IH,Z[I/IBH,Z[yaHBHOﬁ pa6OTH IIpH pCIICHUHU
y‘Ie6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— TPUHUMATSH 1IeJIb COBMECTHOM JIEATENBHOCTH, IJIAHUPOBATH OPraHU3AIUI0 COBMECTHOM paboThI,
pacnpenensiTs BUIbl paboT, TOroBapuBaThCs, 0OCYKIATh MPOIIECC U Pe3ysbTaT paboThl; 06001I1aTh
MHEHHS HECKOJIBKHUX JIFO/IEH;

— Y4acTBOBATbh B IPYNIOBLIX popMax paboTsl (00CykAeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IUTYPMBI U
np.);
— BBIIIOJIHATH CBOIO HAaCTh pa6OTLI n KOOp)II/IHI/IpOBaTL CBOHU I[CI>’ICTBI/I5[ C I[pyrI/IMI/I YJICHAMH KOMAaH/bI,

— OLIEHMBATh Ka4eCTBO CBOETO BKJIa/a B OO MPOIYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHSL.

3) Vuusepcanvuvie pecynsamugnule Oelicmeus 00ecneyusaronm Gopmuposanue cmMvlci08biX YCMaHOB0K U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranm3zanms:



CaMOCTOSITEJIBHO COCTABJISITh IUJIaH, AITOPUTM pELICHUs 3a4a4u (WM €ro 4acThb), BBIOUpaTh ClIoco0
perieHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BJAJACTH criocobamu CaMOITPOBEPKHU, CAMOKOHTPOJIA NpoUeCCa U pE3yjibTaTa pCICHUA

MaTeMaTUYECKOM 3a1a9u;

— MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPH PELIECHUH 33]1a4l, BHOCUTh KOPPEKTUBBI B

JEeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAMICHHBIX OIMNOOK, BBISBIICHHBIX TPYTHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3YNIbTATA ACSITEILHOCTH ITOCTABIEHHOM LIEIH U YCIOBUAM, OOBSICHSTD
MIPUYMHBI JOCTHKEHUS UM HEJOCTHKEHUS 11€7M, HaXOAUTh OIIMOKY, AaBaTh OLEHKY IPHUOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

OcBoenue yaeOHOTO Kypca «Anredpa» 8 kiace J0HKHO 00eCieunBaTh JOCTHKCHHUE CIICTYIONTUX
MIPEIMETHBIX 00Pa30BaTEILHBIX PE3yIbTATOB:

YucJia 1 BLIYMCJICHUSA

Hcnonb30BaTh HavdallbHbIE MPEACTABIECHUS O MHOXECTBE JIEHCTBUTENBHBIX YHCEN Ul CpaBHEHUS,
OKpPYTJICHUS U BBIUMCIICHUI; N300pakaTh JeHCTBUTEIbHBIC YK CIIa TOYKAMU Ha KOOPIUHATHOMN MPSMOH.

[IpumeHsTh MoHsATHE apu(METHYECKOTO KBAAPATHOTO KOPHS; HAXOAUTh KBaApaTHbIE KOPHU, UCTIOJIb3YSI
MpU HEOOXOAMMOCTH KaJIbKYJSATOP; BHIOJHSITH MPeoOpa3oBaHMsl BRIPAXKEHUN, COIEPIKALUX KBaJpaTHbIE
KOpPHH, UCMOJIb3Ysl CBOMCTBA KOPHEIA.

Hcnonp30Bath 3anucy OOJIBIIMX U MAJIBIX YHACET C IIOMOIIIBIO JECATUYHBIX Apo0Oei u crenenei yucia 10.

AsredOpanyeckue BbIPasKeHUs

[IpuMeHSTh MOHATHE CTENEHH C IIeJIBIM [T0Ka3aTesIeM, BBIOJIHAThH MpeoOpa3oBaHusl BbIPaKEHUH,
COJIeprKalIUX CTEMEHH C LENIbIM ToKa3aTelleM.

BhInosiHATE TOXAECTBEHHBIE TPEO0OPa30BaHUs PALlMOHATBHBIX BRIPAKEHHUI Ha OCHOBE MPaBUJI ACHCTBUN
HaJl MHOTOWICHAMH U alnreOpanyecKuMu JpoOsMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumeHsTh peoOpa3oBaHUsI BRIPAKEHUH IS pEIICHUs Pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX
MIPEIMETOB, U3 pPeaTbHON MPAKTHKHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemiate mHeliHbIe, KBaJpaTHbIC YPaBHEHUS U pallMOHAJIbHbIC YPAaBHEHHsI, CBOAIINECS K HUM, CUCTEMBI
JIBYX YpaBHEHHH ¢ ABYMsI IE€pEMEHHBIMHU.

IIpoBoauTh NpoCTENIINE NCCIIEIOBAHNS YPABHEHUI U CUCTEM YPAaBHEHMM, B TOM YKCJIE C IPUMEHEHUEM
rpaduuecKux npecTaBIeHui (yCTaHaBIMBaTh, UMEET JI YPaBHEHUE UM CUCTEMa YPaBHEHUH pelIeHus,
€CJIM UMEET, TO CKOJIBKO, U IIp.).

IlepexoauTh OT coBeCHOM (OPMYIMPOBKH 3a]1auu K €€ anreOpandeckoil MOAeIH ¢ MOMOIIIBIO COCTABIECHUS
YPaBHEHUS WIM CUCTEMBI YPAaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4l
MIOJIy4YEHHBIN pe3yJbTarT.

IIpuMeHATh CBONCTBA YUCIIOBBIX HEPABEHCTB /ISl CPAaBHEHUS, OLIEHKH; PEIIaTh JUHEWHbIE HEPABEHCTBA C
OJTHO TIEPEMEHHOM U X CUCTEMBI; JaBaTh TpapHUUECKyI0 WITIOCTPAIIMIO MHOKECTBA PEeLICHUI HEpaBeHCTBA,
CHCTEMBI HEPABEHCTB.



DOyHKUMA

[TornMaTh 1 UCTIOJIL30BATh (DYHKIIMOHATIBHBIE TIOHATHUS U A3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHUS);
OTIpeNIeNATh 3HaUeHUE (PYHKIIMU M0 3HAYCHUIO apryMEHTa; ONPEIeNIATh CBOWCTBA PYHKUIUU 1O €€ rpaduKy.

CtpouTb rpaduku 31eMeHTapHbIx QyHKimid Buga 'y = K/X , y = X2, y= X8, y=\/x, y=IxI; onuceiBaTh
CBOMCTBA YUCIIOBOH (PYHKIMH IO €€ Tpaduky.



TEMATHYECKOE INTAHUPOBAHHUE

Ne HanMeHoBaHuUe pa3esi0B H TeM POrPaMMBbI KounyecTBo uacoB Jara Bujabl esiTe IbHOCTH Bunsl, popmbr DJIeKTpOHHbIe (HU(PPOBBIE)
/n H3y4YeHHus KOHTPOJISt o0pa3oBareibHble Pecypehbl
BCero | KOHTPOJILHBIE | MpaKTHUYECKHE
padoTsl padoTnl
Paspgen 1. Yncaa u Boraucienusi. KBagparunie KopHu
1.1. | KBaxparHslii KOPEHb U3 YHCIIA. 1 0 0 DopMyIMpOBaTh ONpeIeIeHNne KBaIPaTHOI'0 KOPHS U3 YNCIIa, VYeruslit onpoc; 1)https://educont.ru/profile 2)
apu(GMETHIECKOro KBaJAPaTHOTO KOPHSI; https://uchi.ru/teachers/lk/main
1.2. | Tonstre 00 MppaHOHAIBLHOM YHCIIE. 1 0 0 DopMyIHpPOBATH OIpe/IeiIeHHE KBaIPAaTHOrO KOPHSI U3 YHCIIa, VerHblit onpoc; 1)https://educont.ru/profile 2)
apu(pMETHIECKOro KBaJAPaTHOrO KOPHSI; https://uchi.ru/teachers/lk/main
1.3. | Hdecsirmunbie mpuGIKeHus HPPALOHAIBHBIX 1 0 1 TIprMEHSTD ONepaIHIo H3BJIEYESHHS KBAJPATHOTO KOPHS U3 YUCIIa, [IpakTHyeckas 1)https://educont.ru/profile 2)
YHCeI. MCIIOJIB3YS TIPH HEOOXOJUMOCTH KaJbKYJISATOD; pabora; https://uchi.ru/teachers/lk/main
1.4. | HdeiicTButenbHble vnca. 1 0 0 OLeHNBAaTh KBaAPAaTHBIC KOPHH LEJIBIMU YHCIAMHU U A€CATUIHBIMHU VYerubiii onpoc; 1)https://educont.ru/profile 2)
IpobsMH; https://uchi.ru/teachers/lk/main
1.5. | CpaBHeHHUE NEHCTBUTEIBHBIX YUCEIL. 1 0 1 CpaBHHMBATB U YIOPSIOYMBATH PALMOHAIBHBIC H HPPAL[OHATIBHBIC IMpakTHyeckas 1)https://educont.ru/profile 2)
4HCIla, 3alHCaHHbIE C TIOMOIIBIO KBaJIPAaTHBIX KOPHE; pabora; https://uchi.ru/teachers/Ik/main
1.6. | Apudmernueckuil KBagpaTHBIH KOPEHb. 1 0 0 CpaBHHBATH M YIIOPAA0YMBATH PALMOHATIBHBIE U MPPALIMOHAJIBHbIE CamooleHKa ¢ 1)https://educont.ru/profile 2)
YHCIIa, 3aMMCAHHbIE C TOMOIIBIO KBaIPATHBIX KOPHEIi; ucnons3oBanuem | https://uchi.ru/teachers/Ik/main
«OneHouHoro
JMCTaR;
1.7. | YpaBuenue Bunax2 =a. 1 0 0 Hccnenosars ypaBHeHHE X2 = @, HAXOUTh TOUHBIE M IIPHOIMIKEHHBIE TecTupoBaHue; 1)https://educont.ru/profile 2)
KOpHH ipu a > 0; https://uchi.ru/teachers/lk/main
1.8. | CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX KOPHENL. 2 0 1 HccnenoBaTh cBOWHCTBA KBAaAPATHBIX KOPHEH, TPOBO/IS YNCIIOBbIE IpakTiyeckas 1)https://educont.ru/profile 2)
9KCIEPUMEHTHI C HCIIOJIb30BAHUEM KAJIbKYJIATOPa (KOMIIBIOTEPA); pabora; https://uchi.ru/teachers/lk/main
Jloka3biBaTh CBOMCTBA apu()METHUECKUX KBAIPATHBIX KOPHEN;
MPUMEHSTh UX 1JIs IPe00pPa30BaHMs BbIPAKCHUI;
1.9. | IIpeoGpa3oBaHue YUCIOBBIX BHIPAKEHUIL, CO 2 1 1 BhinonHATh IpeoOpa3oBaHusl BHIPAKEHHH, COIEPIKALIUX KBAAPATHbIE KouTtposbHast 1)https://educont.ru/profile 2)
JIepIKAIUX KBaJApaTHbIE KOPHH KOpHH. BbIpaxkaTh epeMEHHbIE U3 TEOMETPUUECKUX U (PU3UIECKUX pabora; https://uchi.ru/teachers/lk/main
dopmym;
HWroro mo pazaeny 11
Paznpen 2. Uncsa u Bpruncienusi. CTenens ¢ HeJbIM MoKasaTejeM
2.1. | CreneHnsb ¢ HeIbIM MTOKA3aTENIEM. 1 0 0 DOpMyJIMPOBATH ONPE/ICIICHUE CTEICHH C LEJbIM I10Ka3aTeNeM; VYerHblit onpoc; 1)https://educont.ru/profile 2)
https://uchi.ru/teachers/lk/main
2.2. | CrangaprHast 3a[KCh YKCIIA. 1 0 1 TIpencraBisTh 3aMKCh GONBIIMX M MaJbIX YHCEI B CTAHIAPTHOM BH/E; [IpakTryeckas 1)https://educont.ru/profile 2)
CpaBHUBATH YKCIIA U BEJIUYUHBI, 3a[IHCAHHBIC C MCTIOIb30BaHHEM pabora; https://uchi.ru/teachers/Ik/main
crenenu 10;




2.3. | Pa3zmepbl 00bEKTOB OKpPYIXKAIOLIEro MUpa (OT 1
9JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKHX 00BEKTOB),
JUINTEIBHOCTH IPOIECCOB B OKPYKAIOIIEM MHpE.

Hcnonb3oBaTh 3amuch Yuces B CTaHIapTHOM BHUIC IJIA BbIPaXKCHUS
pa3sMepoB 06'I>GKTOB, JJIUTEIBHOCTH ITPOLECCOB B OKPYIKAIOIIEM MUPE;
CDOpMyJ'I]/[pOBaTL, 3aIUCHIBATh B CHMBOJINYECKOM (;I)OPMe u
HWITIOCTPUPOBATH NPpUMEPAMU CBOWCTBA CTEINEHHU C LIEJIBIM
TOoKa3aTelieM;

Vernelit onpoc;
[MucemMeHHbII
KOHTPOIIb;

1)https://educont.ru/profile 2)
https://uchi.ru/teachers/lk/main

2.4. | CoiicTBa CTEIEHH C [IeJIBIM [TOKa3aTeIeM 6 [TpuMeHATH CBOMCTBA CTENEHH IS IPeoOpa30BaHMs BEIPaKEeHUI, Yeruslit onpoc; 1)https://educont.ru/profile 2)
COJIEPKAIINX CTENEHH C IeJIBIM [T0Ka3aTeleM; TTuceMeHHBIH https://uchi.ru/teachers/lk/main
BBINONHATH 1€ CTBHS C YHCIIaMH, 3aIIHCAHHBIMH B CTaHIapPTHOM BUJIE KOHTPOJIb;
(YMHOXeHHe, JeJIeHHe, BO3BE/ICHHE B CTEIICHD); KouTtposnbHast
pabora;
3auer;
IMpakTHyeckas
pabora;
Uroro o pasaeiy 9

Paznen 3. Anredpanyeckne Bpipazkennsi. KBagpaTuplii Tpéxuien

3.1. | KBagpaTHbIil TpEXUIIEH. 1 Pacro3HaBath KBaJApaTHBIA TPEXUIIEH, YCTAHABIMBATH BO3MOKHOCTD VYerubiii onpoc; 1)https://educont.ru/profile 2)
ero pasioKeHHs Ha MHOKHTEIN; https://uchi.ru/teachers/lk/main
3.2. | PasnoxeHue KBaJpaTHOro TPEXWICHA HA 1 PackiasibiBaTh Ha MHOXKHTEIN KBaAPATHBII TPEXUIIEH C VYerublit onpoc; 1)https://educont.ru/profile 2)
MHOKHTEIH HEOTPHIATEIbHBIM JIHCKPHMHHAHTOM; ITnceMeHHbIH https://uchi.ru/teachers/Ik/main
KOHTPOIIb;
HWroro mo pazaeny 2

Pa3gen 4. AnreGpanyeckue BbIpakeHHsl. Ajiredpamyeckasi 1podnb

4.1. | Anrebpanueckas qpo0b. 1

3anuchiBaTh aNreOpanyeckue BBIPAKCHHS,

YerHblit onpoc;

1)https://educont.ru/profile 2)
https://uchi.ru/teachers/lk/main

4.2. | JomycTumple 3HaYSHHSI IEPEMEHHBIX, BXOASILINX B 1
anre0panyecKue BbIPaKeHHsL.

Haxoauts 001acTh onpeeaeHus paloHaIbHOTO BbIPAXKEHHS;
BbINMOIHATH YNCIIOBBIE TOACTAHOBKH M BEIYMCIATH 3HaYCHUE 1PpOo0H, B
TOM YHCJIE C IOMOIIBIO KaJdbKyJIATOpA;

YerHbli onpoc;

1)https://educont.ru/profile 2)
https://uchi.ru/teachers/lk/main

4.3. | OcHOBHOE CBOMCTBO anreGpanueckon apoou. 1 DopMynUpoOBaTh OCHOBHOE CBOIICTBO anrebpanyueckoii Apodu u CamooleHKa ¢ 1)https://educont.ru/profile 2)
MPHUMEHSATH €ro IS IpeoOpa3oBaHust ApoOei; ucrnons3oBanuem | https://uchi.ru/teachers/Ik/main
«OueHouHoro
JCTaR;
4.4, | CokpaueHue apobeil. 1 DOopMyIMPOBATh OCHOBHOE CBOMCTBO airebpanyeckoi Apoou u ITucbMeHHblI 1)https://educont.ru/profile 2)
NPUMEHSTD €T0 JJIs TpeoOpasoBanus Apobeii; KOHTPOIIb; https://uchi.ru/teachers/lk/main
4.5. | CnoxeHnue, BBIYUTAHUE, YMHOKEHUE U JICTICHUE 1 BhINONHATH JEHCTBHS ¢ anreOpandecKuMHU Apo0sMH; TecTupoBanue; 1)https://educont.ru/profile 2)
anreGpanyeckux apodeit. JIuKTauT; https://uchi.ru/teachers/lk/main
CamoolieHka ¢
UCIIOJIb30BAHUEM
«OueHouHoro

JICTaR,




4.6. | IlpeoGpa3oBaHue BbIPaKCHHUH, COACPIKAIINX
anrebpanyeckue apoodu.

11

IIpumenaTs npeoOpa3oBaHus BRIPAKEHUH [T pEIICHUS 3a]1a4;
Bripaxars nepemennsle u3 Gopmyi (pu3nIeCKIX TeOMETPHUECKUX,
OIMUCHIBAIOIIUX OBITOBBIE CHTYAIHH);

IMuceMenHbIit
KOHTPOJTb;
KonTtponbhas
pabora;

3auer;
IMpaxTHyeckas
pabora;

1)https://educont.ru/profile 2)
https://uchi.ru/teachers/lk/main

Hroro no pasneny

16

Pasznen 5. Ypasnenns u nHepaBencrsa. KBaaparnuslie ypapHenus

5.1. | KBajgparHoe ypaBHEHHE. 1 Pacrio3HaBaTh KBaJ[paTHbIC YPaBHECHHSI, VeTHBI onpoc; 1)https://educont.ru/profile 2)
https://uchi.ru/teachers/lk/main
5.2. | HemonHoe KBafipaTHOE ypaBHEHHUE. 1 3anuceiBaTh HOPMYITy KOPHEH KBaJApaTHOTO ypaBHEHHS; PelIaTh CaMooleHKa ¢ 1)https://educont.ru/profile 2)
KBaJ[paTHbIC YPaBHEHHs — IOJHbBIE U HEIIOJIHBIC; ucrons3oBanuem | https://uchi.ru/teachers/Ik/main
«O1eHOuHOr 0
JHCTaR;
5.3. | ®opmyna KOpHeil KBaApaTHOIO ypaBHEHHUSI. 3 3anuceiBaTh GopMyITy KOpHEil KBaJpaTHOrO ypaBHEHHUS; pelaTh VYeruslit onpoc; 1)https://educont.ru/profile 2)
KBaJpaTHbIC yPaBHEHUsI — IOJIHBIE M HEMOJHBIE; ITucbMeHH bl https://uchi.ru/teachers/lk/main
TIpoBOAMTE MPOCTEHIINE MCCIIE0OBAHNS KBAIPATHBIX YPABHEHHUIH; KOHTPOJIB;
5.4. | Teopema Buera. 2 DopmynupoBarh TeopeMy Buera, a Takike 00paTHYIO TEOpeMy, ITpakTuyeckas 1)https://educont.ru/profile 2)
MNPUMEHSTH 3TH TEOPEM ISl PEICHUs 3a/1ay; pabora; https://uchi.ru/teachers/lk/main
5.5. | Pelienne ypaBHEeHHH, CBOASIIMXCS K KBaPaTHBIM. 1 Pewars ypaBHeHHs], CBOSIIMECS K KBAJAPATHBIM, C IIOMOIIBIO ITucbMeHHbli 1)https://educont.ru/profile 2)
npeoOpa3oBaHuil U 3aMEHON epeMeHHO; KOHTPOJIb; https://uchi.ru/teachers/lk/main
5.6. | Ilpocreiimue ApOOHO-paLMOHATIBHBIE YPABHEHHS. 1 Periarh TeKCTOBBIE 3a/1auK alrebpandeckiuM Croco0oM: nepexoauth ot | 3auer; 1)https://educont.ru/profile 2)
CJIOBECHOM (hOPMYIMPOBKH YCIIOBHUS 3a/1a4H K anreGpandeckoil Moaesn https://uchi.ru/teachers/lk/main
myTéM COCTaBJICHHs YPAaBHEHHUS; PELIaTh COCTABICHHOE YPaBHEHHE;
HHTEPIPETHPOBATh PE3yJIbTaT;
5.7. | PelueHune TEKCTOBBIX 3a/1a4 C [IOMOLIb IO 2 Peuarh TEKCTOBBIC 3a/1a4H aIre0panyecKuM CIIocoooM: nepexoauTb ot | IlucbMeHHBIi 1)https://educont.ru/profile 2)
KBAJIPATHBIX YPaBHCHHI CJIOBECHON (OPMYIIMPOBKH YCIOBHS 3a/1a4H K aIreGpandeckoil MOAeNIn | KOHTPOIb; https://uchi.ru/teachers/Ik/main
myTEéM COCTaBJICHHs YPAaBHEHHUS; PELIaTh COCTABICHHOE YPaBHEHHE; KonrposnbHas
HHTEPIPETHPOBATh PE3yJIbTaT; pabora;
3HAKOMUTHCS ¢ HCTOPHEil pa3BUTHS anreOpsl;
HUroro mo pazaeny: 11

Paznen 6. YpaBHeHusi u HepaBeHcTBa. CHCTeMbl YpaBHEHH it

6.1. | JuneiiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMHU, €ETO 1 Pacno3HaBaTh IMHEHHbIC YPABHEHHS C ABYMSI IEPEMEHHBIMHU; VYerHbii onpoc; 1)https://educont.ru/profile 2)
rpaduK, IPUMEpPBI PELICHHs] YPABHEHHH B LIEJIBIX CrpouTh rpadMKH JIMHEHHBIX YPABHEHHH, B TOM YHCIIE HCIIOIb3Y St ITucbMEHHBII https://uchi.ru/teachers/lk/main
qucnax. unGpoBbIE Pecypesl; KOHTPOIb;

6.2. | Pemenune cucTeM ABYX JHHEHHBIX ypaBHEHHI C 2 CrpouTh rpad KK JIMHEHHBIX YPABHEHHH, B TOM YHCIIE HCIIOIb3Y St CaMooIeHKa ¢ 1)https://educont.ru/profile 2)
JIByMsI IEPEMEHHBIMH. udpoBsIe pecypesl; ucrosnp3oBanueM | https://uchi.ru/teachers/Ik/main

Pasnuuath napamienbHbIe U EPECEKAIOIIUECS TIPAMBIE IO HX «OueHouHoro
YPaBHEHHAM; TUCTay;

6.3. | IIpuMepsl pelueHus CHCTEM HeINHEHHBIX 2 Pewarh CHCTEMBI IBYX JIMHEHHBIX yPABHEHUH C IBYMS [IEPEMEHHBIMU [IpakTryeckas 1)https://educont.ru/profile 2)

YpaBHEHHUIA C IBYMSI [IEPEMEHHBIMH. MOJCTAHOBKOW 1 CIIOKECHHUEM; pabora; https://uchi.ru/teachers/Ik/main




6.4. | I'paduueckas HHTEpIPETALNS yPABHECHHS C JBYMS 1 PemaTs npocreiimmue ciucTeMbl, B KOTOPBIX OJHO U3 ypaBHEHUH He 3auer; 1)https://educont.ru/profile 2)
nepeMeHHBIMU H CHCTEM YPaBHEHUIT ¢ IByMs SBIISICTCS JINHEHHBIM; IMpaxTHyeckas https://uchi.ru/teachers/Ik/main
[IepeMEHHBIMH. [puBoauTh rpadUIeCcKyi0 HHTEPIPETALNIO PEIICHHS yPABHEHHS C pabora;

JIBYMsl [IEPEMEHHBIMHU ¥ CHCTEM YPAaBHEHUIL C ABYMSI IEPEMEHHBIMUY;

6.5. | Pemenune TeKCTOBBIX 3aJa4 C IOMOIIBIO CUCTEM 2 Pemats TexcTOBBIE 3a1auM anrebpanyecKHM CIocodoM; IncemennbIi 1)https://educont.ru/profile 2)

ypaBHEHHIt KOHTPOJTb; https://uchi.ru/teachers/Ik/main
KonTtponbHast
pabora;

Uroro no paszeny: 8

Pa3sxen 7. YpaBuenust u nepaencrsa. Hepasencrsa

7.1. | UnucioBble HEPAaBEHCTBA U UX CBOMCTBA. 3 DopMyIHpPOBATh CBONHCTBA YHCIOBBIX HEPABEHCTB, HIUTIOCTPHPOBaTh X | CaMooueHKa ¢ 1)https://educont.ru/profile 2)
Ha KOOPAMHATHOM IPSIMOIA, J0Ka3bIBaTh aureOpandecku; ucrions3oBanueM | https://uchi.ru/teachers/Ik/main

«OneHouHoro
JHCTaY;

7.2. HepaBeHCTBO ¢ 0HOM MepeMEHH Oid. 4 IIpuMeHsTh CBOMCTBA HEPABEHCTB B XOJI€ PELICHUs 3aj]1ay; [IpakTHyeckas 1)https://educont.ru/profile 2)

pabora; https://uchi.ru/teachers/lk/main

7.3. | JIuneiinble HepaBeHCTBA C OAHOI NepeMeHHOM 1 X | 3 PertaTs nuHeiHbIe HEPABEHCTBA C OAHOM MIEpPEeMEHHOI, H300paxaTh IpakTHyeckas 1)https://educont.ru/profile 2)
peleHune. pEIICHHE HEPABEHCTBA HA YHCIIOBOI IPSMOI; pabora; https://uchi.ru/teachers/Ik/main

7.4. | CucreMbl IMHEHHBIX HEPABEHCTB C OHOM 3 Pewars cucTeMbl JIMHEHHBIX HEPABEHCTB, H300paKaTh peLIeH e IpakTiyeckas 1)https://educont.ru/profile 2)
MepeMEeHHOM U UX peLIeHHE. CHCTEMbl HEPABEHCTB Ha YU CIIOBOM MPAMOIi; pabora; https://uchi.ru/teachers/lk/main

7.5. | M306paxeHue pelieHus JIMHEHHOT0 HepaBeHCTBa U | 2 Perwiars cucTeMbl JIMHEHHBIX HEPABEHCTB, H300paKaTh peLIeH e KouTtposbHast 1)https://educont.ru/profile 2)
HX CHCTEM Ha YHCIIOBOMW MPSAMOii CHCTEMbl HEPABEHCTB Ha YU CIIOBOM MPAMOIi; pabora; https://uchi.ru/teachers/lk/main

HWroro mo pazaeny: 15

Pa3gen 8. ®ynkuuu. OCHOBHbIE MOHITHS

8.1. | Ioustue GyHKIMH. 0.5 Hcnonb3oBarh (yHKIHOHAIBHYIO TEPMUHOIOTHIO W CHMBOJIHKY; VYerHblit onpoc; 1)https://educont.ru/profile 2)

https://uchi.ru/teachers/lk/main

8.2. | O6nacTh onpeeneHus U MHOKECTBO 3HAUEHHUIT 05 Boruncasrs 3HaueHus QyHKIMIA, 3aqaHHBIX GopMyaaMu (pu VYerublit onpoc; 1)https://educont.ru/profile 2)
dyHKUIUH. HEOOXOIMMOCTH MCIIOJIB30BATh KAJIBKYJIATOP); COCTABJISATH TAOIHI[BI https://uchi.ru/teachers/lk/main

3HAYCHUN HYHKIIHH;

8.3. | Cnoco0bl 3aanust GpyHKIMIA. 1 Boruucasars 3HaueHus QyHKIMIA, 3aqaHHBIX GopMyaaMu (pu VYerubiit onpoc; 1)https://educont.ru/profile 2)
HEOOXOIMMOCTH MCIIOJIB30BATh KAJIBKYJIATOP); COCTABJISTH TAOIHI[BI https://uchi.ru/teachers/lk/main
3HaYeHUH QyHKIHH;

8.4. | I'padux GpyHKIMH. 1 CrpouTh 10 ToukaM rpaduku GyHKUMI; CaMooIeHKa ¢ 1)https://educont.ru/profile 2)

ucrnons3oBanuem | https://uchi.ru/teachers/Ik/main
«Or1eHouHoro
TMCTaR;

8.5. | CaoiicTBa (pyHKIMH, HX OTOOpaXKEHUE HA 1 OmnuceBaTh CBONWCTBA PyHKIMH HA OCHOBE €€ rpaduueckoro [IpakTryeckas 1)https://educont.ru/profile 2)
rpaduke MPEICTABICHUS; pabora; https://uchi.ru/teachers/Ik/main

Hroro mo pazgeny: 4

Pazne

a1 9. dyukuun. Yuciaossie pynkunn




9.1. [ Yrenue u nocrpoenue rpagukoB GyHKIHMIA. 1 0 B HecnoxHBIX ciydasx BeIpakaTh GOPMyII0if 3aBUCHMOCTD MEKAY VYernelit onpoc; 1)https://educont.ru/profile 2)
BEJIMYHHAMH; https://uchi.ru/teachers/lk/main
OmnuceIBaTh XapaKTep H3MEHEHHUS OJJHOW BEIMYNHBI B 3aBHCHMOCTH OT
HU3MEHEHHs IPYToi;
9.2. | Ipumepsl rpadukoB HYHKLHUIH, OTPAKAIOLIHX 0.5 0.5 Hcnonp3oBaTe GyHKIMOHATBHO-TPadUUECcKne NPEICTABICHUS IS IMpaxTHyeckas 1)https://educont.ru/profile 2)
peabHBIe MPOLIECCH. peLIeHus U MCCIIeOBAHHs YPABHEHUI M CUCTEM ypaBHEHHIA; pabora; https://uchi.ru/teachers/Ik/main
9.3. | ®yHKIUH, ONUCHIBAIOINE MPAMYIO H 00paTHYIO 05 05 OmnuchIBaTh XapaKTep N3MEHEHHU s OJJHOI BEJTMYMHBI B 3aBUCHMOCTH OT IMpaxTHyeckas 1)https://educont.ru/profile 2)
MPOMOPIMOHAIBHBIE 3aBUCHMOCTH, UX IPa(QUKH. HU3MEHEHHs IPYroi; paborta; https://uchi.ru/teachers/Ik/main
9.4. | I'nnepboma. 1 1 ITpumensaTh LMGPOBBIE PECYPCHI JUIs IIOCTPOCHUS I'PaGuKOB (HYHKIIHIA; IMpaxTHyeckas 1)https://educont.ru/profile 2)
pabora; https://uchi.ru/teachers/lk/main
9.5. | I'paduk GpyHukmumy = x2. 3 1 OmnuchIBaTh XapaKTep N3MEHEHHU s OJJHOH BEIMUYMHBI B 3aBUCHMOCTH OT IMpakTHyeckas 1)https://educont.ru/profile 2)
HM3MEHEHHsI IPYToid; pabora; https://uchi.ru/teachers/lk/main
9.6. | Oynkuuny =x2y =x% 4 1 Pacrio3HaBaTh BUJIBI H3y4aeMbIX (DYHKIMIA; KonrponbHas 1)https://educont.ru/profile 2)
y=vx, y=IxI; rpaduaeckoe pemeHne ypaBHeHMii 1 IMoka3sIBaTh CXeMAaTHUYECKHU MOJ0XKEHHE Ha KOOPAMHATHOM INIOCKOCTH | pabora; https://uchi.ru/teachers/lk/main
CHCTEM ypaBHECHHI rpadukoB QyHKIHI BHIA: Y= X2, Y = X3,y=KOpeHb KBaJPaTHbI U3 X,y | 3ader;
=Ixl IIpakTHyeckas
pabora;
HWroro mo pazaeny: 10
Pa3nen 10. IloBTopenue u 06001menue
10.1. | TIoBTOpeHE OCHOBHBIX TIOHSATHII U METOJI0B KypcoB | 16 4 BriOupars, IpUMEHSTh, OLEHUBATH CIIOCOOBI CPABHEHH S YU CE, IpakTiyeckas 1)https://educont.ru/profile 2)
7 1 8 KiaccoB, 0000IEeHHEe 3HAHUIA. BBIUHCIIEHU I, TIPe00pa30oBaHuii BhIPAKEHHH, PEIICHHS yPABHEHHUIT; pabora; https://uchi.ru/teachers/lk/main
OcyIecTBIsTh CAMOKOHTPOJIb BBIITOIHAEMBIX ACHCTBUH 1 TectupoBanue;
CaMOIpPOBEPKY pe3ysibTaTa BHIUUCICHH, Tpeodpa3oBaHuii, JIuKTaur;
MOCTPOEHUI; CamooIlieHka ¢
Pemiath 3aa4y U3 peaibHON JKU3HHU, IPUMEHATh MATEMaTHIECKHIE HCIIOJIb30BAHUEM
3HAHMS [T PEIIeHUs 3a1a4 U3 JPYTHX IPeAMETOB; «OrLeHo4Horo
Pemiath TEKCTOBBIC 3a/1a4H, CPABHUBATE, BEIOHPATH CIIOCOOBI PENICHUsT | JIUCTay;
3a7a4u;
HUroro mo pazaeny: 16
OBIIEE KOJMYECTBO YACOB I10 [IPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUE

Ne | Tema ypoka KounyecTBO 4acoB Jara Buabl, popmbl
n/n U3Yy4YeHHUsl | KOHTPOJIst
BCEro | KOHTPOJIbHbIE | IPAKTHYECKH e
padoThbI padoThI

1. | IloBropenwue. JleiicTBus 1 0 0 YCTHBIH o1poc;
MHOTOYJICHAMH

2. | IloBropenue. JIuneiinbie 1 0 0 YcTHBIi ompoc;
YpaBHEHHUS IInceMeHHbIM

KOHTPOJIB;

3. |IloBropenue. TekcTroBbIe 1 0 0 CamoorieHka ¢
3aJauu Ha JTMHEHHBIE UCIIOJIb30BaHUEM
ypaBHEHUS «O1eHoYHoro

JIMCTaY;

4. | osropenue. JInneitHas 1 0 0 Y CTHBIH o1poc;
byHKIUSA

5. | [oBTopenue. CucteMsr 1 0 0 CamoorieHka ¢
JIMHEWHBIX YPAaBHEHUN HCIIOJIb30BAHUEM

«OneHoyHoro
JMCTa;

6. |IloBTopenue. TekcToBBIC 1 0 0 YcTHBI] oMpoc;
3aJjaudl Ha CUCTEMBI
JIMHEHHBIX YpaBHCHUHN

7. | YuciioBbIE MHOXECTBA 1 0 0 YcTHBIH ompoc;

8. | CpaBHeHHE Uncen 1 0 0 YcTHBIH ompoc;

9. | YucrnoBbie MPOMEKYTKH 1 0 1 [TpakTuyeckas

pabota;

10. |Ilepeceuenus u 1 0 0 CamoorieHka ¢
00beTMHEHN S YU CIIOBBIX UCII0JIb30BAHUEM
IIPOMEXYTKOB «O1eHo4Horo

JCTaY;

11. | CBoiicTBa HEPABEHCTB 1 0 0 YcTHBI O1poc;

12. | CnoxeHune M yMHOKEHHE 1 0 0 YcTHbIl 01poc;
HEpPaBEHCTB ITruceMeHHBIM

KOHTPOJIb;

13. | CnoxeHune M yMHOKEHHE 1 0 1 ITpakTnueckas
HEPaBEHCTB pa0ora;

14. | JIuneiiHble HEpaBEHCTBA 1 0 0 YcTHBI O11poc;




15. | JIuneiinble HEpaBEHCTBA IInceMeHHbIM
KOHTPOJIb;

16. |I'paduueckuii metos [TpakTnueckas
pelIeHus JTMHEHHBIX pabora;
HEPaBEHCTB

17. | Cucrembl HEpaBEHCTB YceTHBI o1poc;

18. | Cuctembl HepaBEeHCTB CamoolieHka ¢

UCIIOJIb30BaHUEM
«O1€HOYHOTO
JIMCTaY;

19. | CoBOKYMHOCTH HEPAaBEHCTB [TpakTrueckas

pabota;

20. | O6oO61IIEeHHE U KOHTPOJIb IO KonTtpossHast
Teme «JImHeiHbIe pabora;
HEPaBEHCTBA M X CUCTEMBI»

21. | OnpexeneHue KBaIpaTHOTO YcTHBIN 01poc;
KOPHS

22. | CpaBHEHHE KBaIPaTHBIX [TpakTuyeckas
KOpHEH C 1eNbIMU YhCIaMu pabora;

23. | CBoiicTBa KBaJIpaTHOTO YcTHBIH ompoc;
KOpPHS

24. | BolHeceHHE M BHECCHHUE [TpakTruyeckas
MHO>KHTEJIS TI0J1 3HAK KOPHS pabora;

25. | [IpeoOpa3oBaHue YHCIOBBIX CamoorieHka ¢
BBIPAKEHUH CO 3HAKOM UCIOJIb30BaHUEM
KOpPHSA «OueHoyHoro

JUCTay;

26. | IIpeoOpa3oBanue Camoo1eHKa ¢
OYKBEHHBIX BBIPAXKECHHIA CO UCMOJIHb30BaHUEM
3HAKOM KOPHS «O1eHoYHOTO

JUCTay;

27. | IIpeoOpa3oBanue [TuceMeHHbIH
OYKBEHHBIX BBIPAXKCHHIA CO KOHTPOJIb;
3HAKOM KOPHS

28. | IIpeoOpazoBanue YcTHBIM ompoc;
BBIPAKEHUM CO 3HAKOM ITncemeHHbII
KOPHSA KOHTPOJTb;

29. | CpaBHEHHUE BBIPAXKECHUH C ITpakTnueckas
KOPHSMH paora;




30.

N3BiieueHne kBaIpaTHOTO

KOPHSA U3 OOJIBIINX YHCENT

IIpaxTuyeckas
pabora;

31. | UppaunoHaibHBIC YKCIA VYcTHbIl o11poc;
[TuceMeHHBIH
KOHTPOJTb;

32. | O60061IEeHE U KOHTPOJI T10 KonTtposmsHast
teMme «KBagpaTHbIli KOPEHb pabora;

33. |IlonsiTme KBaApaTHOIO YcTHBIi ompoc;
ypaBHeHusA. Henonnbie [TrucbmeHHbII
KBaJIpaTHBIC YPABHCHUS KOHTPOJTb;

34. | PeuieHue KBapaTHBIX CamoorieHka ¢
YpaBHEHHUI METOJIOM HCTIOJIb30BaHNEM
BBIJICJICHHS TIOJTHOTO «OI1€HOYHOTO
KBaJipara JUCTay,

35. | ®opmyna KopHei CamoorieHka ¢
KBaJIPAaTHOTO YPaBHCHHUS HCTIOJIb30BaHNEM

«O1UEeHOYHOT0
JIUCTaY;

36. | Pemrenue kBagpaTHBIX [TpakTryeckas
ypaBHEHUI paborTa;

37. | Pemrenue kBagpaTHBIX 3auer;
YpaBHEHHI

38. | TexcroBbIe 3a1a4H, CaMoOOlLIeHKa C
pEIIAIOIINEcs C TOMOIIBIO UCIIOJIb30BaHUEM
KBaJ[PaTHBIX YPaBHEHUI «O1eHOYHOTO

JICTaY;

39. | TekcToBbIE 3a1a4H, [TpakTuyeckas
PEIIAIOIIMECs C TOMOIIBIO pabora;
KBaJ[PaTHBIX YPaBHCHUI

40. | Pa3noxeHue KBaJIpaTHOIO CamooI1ieHKa ¢
TpEXUWICHA HA MHOXHUTEIIN UCII0JIb30BaHUEM

«O1€HOYHOTO
JIMCTaY;

41. | Teopema Buera YcTHBI O11poc;

42. | Teopema Buera ITpakTnueckas

pa0ora;

43. | O600IIeHrE U KOHTPOJIb TI0 KonrponbHas
teme «KBaapatHbie pabora;

YpaBHEHUSD)




44,

IToHATHE paniOHaNBHOMN

YeTHBI 01poc;

apoou

45. | OcHOBHOE CBOMCTBO Y CTHBI 01poc;
paroHaIbHOU PO

46. | CokpallieHrue paloHaIbHbBIX CamoolieHka ¢
npobeit HCIOJIb30BAaHNEM

«O1€HOYHOTO
JTUCTaY;

47. | CokpaieHue parroHaIbHBIX [TpakTuueckas
npooeit pabora;

48. | CnoxeHHUE U BBIYMTAHUEC YcrHbI# ompoc;
palnMoHaIBHBIX IpoOeii ¢
OJIMHAKOBBIMH
3HaMEHATEIISIMH

49. | CnoxeHHEe M BBIYUTAHUE YcTHBIN 01poc;
panoHaIBHBIX JAPOOEH ¢
pa3HBIMU 3HAMEHATEIIIMHU

50. |CnoxeHue W BBIYUTAHHE [TpakTuyeckas
paInMoHaNBHBIX JAPOOEH ¢ paborTa;
pa3HBIMU 3HAMEHATEIISIMU

51. | YMHOXEHHE pallMOHATBHBIX YcTHBIH ompoc;
npooeit

52. | YMHOKCHHUE palMOHaIbHBIX [TpakTuueckas
npooeit pabora;

53. | Jlenenue parmoHaIbHBIX [TuceMeHHBIH
npooeit KOHTPOJIb;

54. | JlericTBus ¢ [TpakTuyeckas
panMoHAIBHBIMH APOOSIMU pabota;

55. | O600IIEeHE U KOHTPOJIB 10 KonrposnbHas
Teme «ParroHanbHbIe pabora;
Ipoom»

56. |IloaroroBka K IMarHOCTHUKE TectupoBanue;

57. | IIpomexyrouHas BIIP;
JIMAarHOCTUKA

58. | IIpomexyrouHas BIIP;
JIMarHOCTHKA

59. |IIpeoOpazoBanue YcTHBI O11poc;

pallnOHaJIbHBIX BLIpa)KCHI/II‘/’I




60.

[TpeoOpazoBanue

paloOHaJIbHBIX BLIpa)KeHI/Iﬁ

IIuceMeHHbIH

KOHTPOJIb;

61. | IpoOHo-paiioHaIbHbIC CamoolieHKa ¢

ypaBHEHHS MCIOJIH30BAHUEM
«O11€HOYHOTO
JUCTaY;

62. | IpoOHO-paiioHaIbHbIC 3auer;
ypaBHEHUS

63. | TekcroBble 3a1aun YCTHBIH o1poc;

64. | TekcTtoBbIe 3a/1a4n [TpakTuyeckas

pabota;

65. | TexcroBsie 3a7aun 3auer;

66. | Pemenue qpoGHO- CamoorieHka ¢
paIMoHAIBHBIX YPaBHEHUH 1 UCIIOJIb30BaHUEM
3aJ1a4, CBOISIIIUXCS K HUM «O1eHOYHOTO

JICTaY;

67. |IIpeoOpasoBanue [TuceMeHHBIH
BBIPaKCHUS, COJICPIKAIIIX KOHTPOJIB;
podu ¢
MPPaMOHATEHOCTSIMHU

68. |IIpeoOpa3zoBanue [TpakTuyeckas
BBIPaKCHUS, COJICPIKAIIIX pabora;
podu ¢
MPPAMOHAITBHOCTSIMH

69. | O600ImEeH e 1 KOHTPOJIIb IO KonrposnbHas
Teme «JlpoOHo- pabora;
palroHaIbHBIC YPABHEHUS

70. | ®yakuuu u ux rpaduKu YcTHBIH ompoc;

71. | ®yakuuu u ux rpaduKu [TpakTuyeckas

paboTa;
72. | JIuneitHble QyHKIMN CamooneHka ¢
UCTOJIH30BaHUEM
«OneHouHoro
JIMCTaY;

73. | Oynkiuu f(x)=x"2 u YcTHBIN Ompoc;

f(X)=x"3 1 ux rpaduku




74. | Oynkius f(X) = ax™2 u eé CamoorieHKa ¢

rpaduk MCI0JIb30BAHUEM
«O11€HOYHOTO
JIMCTaY;

75. | ©ynkiuu f(X) = x"2+b u eé YCcTHBIN o1poc;
rpadux

76. | @ynkiun f(X) = (x-a)*2 u eé 3ayer;
rpadux

77. | @ynkuus Y = \frac{1}{x} u YcTHBI ompoc;
e€ rpaduk

78. | OOparHast VYcTHbIl ompoc;
MIPOIIOPIUOHAIIBHOCTD U €€
rpauk

79. | ©@ynkius f(x) = sqrt{x} u eé Y CTHBIH o1poc;
rpaduk

80. | dynxkius f(X) = x| u eé TecrupoBanue,
rpaduk

81. | KycouHo-3a1aHHbBIE [TpakTuyeckas
byHKITIH paborta;

82. | O0o0mImEeHue U KOHTPOJIb IO KontponbHas
Teme «DyHKIMH U UX pabora;
rpadukm

83. | Onpenenenue CTEICHH C YcTHbIM o1poc;
IEJIBIM MTOKa3aTeIeM

84. | CBoiicTBa CTEIEHU C LIETBIM YcTHbIM o1poc;
roKasaresem

85. | UucioBbie BBIPAKCHHUS, [TucprmMeHHBIH
COJICpIKAIIUE CTEIICHD C KOHTPOJIb;
IEJIBIM MTOKa3aTeIeM

86. | AnreOpanyeckue TectupoBanue;
BBIpAXKEHUs, COJIepKaIIHe
CTETEHb C LENIbIM
rokasaresiem

87. |IIpeoOpazoBanue 3ayer;

BbIPpAKCHUA, COACPIKAIIUX
CTCIICHH




88. | CranmapTHBIi BUJ yKcia 1 0 CamoorieHka ¢
UCIIOJIb30BAHUEM
«O11€HOYHOTO
JIMCTaY;

89. | OneHkH U MPUKHUIKA 1 1 ITpakTnueckas

pabora;

90. |Pemenue 3amad Ha crenienp | 1 0 Camoorenka ¢
C LIEJIBIM TTOKAa3aTelIeM UCIIOJIb30BaHUEM

«O1€HOYHOTO
JICTaY;

91. | O6oO6mIeHHEe 1 KOHTPOJIb 0 | 1 0 KonTtpossHas
Teme «CTeneHb C IeNIbIM pabota;
TIOKa3aTeNeM»

92. | [ToaroToBKa K UITOTOBOM 1 0 CaMooOlIeHKa C
KOHTPOJILHOH padoTe UCIIOJIb30BaHUEM

«O1eHOYHOT O
JICTaY;

93. | [ToaroToBKa K UTOTOBOM 1 0 TectupoBanue;
KOHTPOJIbHOU padoTe

94. | UtoroBast KOHTPOJIbHAS 1 0 KonTtposbsHast
pabora paborta;

95. | UtoroBast KOHTPOJIbHAS 1 0 KonTtpossHast
pabora pabora;

96. | AHamM3 KOHTPOJILHOM 1 0 VYcTHBIM onpoc;
paboThI

97. | UtoroBoe moBTOpEHHE 1 0 YcTHBIH ompoc;

98. | UtoroBoe nmoBTOpEHUE 1 1 [TpakTuyeckas

pabota;

99. | UtoroBoe moBTOpEHUE 1 1 [TpakTuyeckas

paboTa;

100. | UtoroBoe noBTOpeHue 1 1 ITpakTnueckas

pa0ora;

101. | UtoroBoe noBTOpEeHUE 1 1 ITpakTnueckas

pa0ora;

102. | U'toroBoe noBTOpEeHUE 1 0 YcTHBI O11poc;

OBUIIEE KOJIMYECTBO 102 24

YACOBIIO ITPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Mepznsik A.T'., lonsaxkos B.M.; nox penaxuueit [logonsckoro B.E., Anrebpa, 8 kiacc, O6mectBo ¢
orpaHuyeHHOM oTBeTcTBeHHOCThIO "U3narensckuil nentp BEHTAHA-I'PA®"; AkunonepHoe 00111ecTBO
"U3narensctBO [IpocBemnienue";

METOJUYECKHUE MATEPUAJIBI IJ151 YUUTEJIA
Jluaus YMK A. T'. Mep3nska. Anrebpa 7-9

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) https://educont.ru/profile
2) https://uchi.ru/teachers/lk/main



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IMTPOLHECCA

YYEBHOE OBOPY/IOBAHUE

CripaBO4HBIEC TaOIUITBI

OBOPYJIOBAHMUE J1JIAA ITPOBEJAEHUSA IABOPATOPHBIX U IPAKTUYECKUX PABOT

MynbTHME THIHBIA TPOEKTOP
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