MynununainbHoe OIOIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«I'umua3us Nel-LleHTp HAUMOHAJIBHOIO 00Pa30BaAHMSA»
Enaly>xckoro myHununaibHoro paiiona Pecniy0iuku TaTapcran

PaGouasi nporpaMmma no yueOHOMYy Kypcy
«Adareopa»
7- 9 kaace
(mpustoKeHre K OCHOBHOM 00pa3oBaTesibHOM MporpaMMe OCHOBHOTO OOIIEro 00pa3oBaHMsl)
CocraBurens:
['unemyTauHOBa M1.M., yuntens MaTeMaTUKH MEPBON KBATM(PUKALMOHHON KaTEropuu

Enabyra 2022



MNOACHUTEJIbHASA 3AITUCKA
OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nmporpamma mo y4eOHOMY Kypcy "Anrebpa" mis oOyuarommxcst 7-9 kiaccoB paspabotana Ha ocHoBe dDenepanbHOrO rocyJapCTBEHHOTO
00pa3oBaTEIBLHOrO CTaHAapTa OCHOBHOTO OOIIEro 0O0pa3oBaHMsA C yU4ETOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMMA, MPEABIBISIEMbIX K MAaTeMAaTHYECKOMY
00pa3oBaHMIO, W TPAAUIUA POCCUICKOTO 00pa30BaHMs, KOTOphIe 00ECIIEUNBAIOT OBJAJCHNE KIFOUEBBIMH KOMIETCHIUSMH, COCTABISIOIIMMH OCHOBY JUIS
HETPEPHIBHOTO 00pa30BaHMS W CAMOPA3BUTHS, a TAKKE IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHS OOydarommxcs. B
nporpamMMme Y4YTeHbl HIeW W TonokeHus KoHumenmmu pasBuTHs MaTeMaTHdeckoro oOpasoBanuss B Poccuiickoit ®depepammm. B snoxy mmdposoit
TpaHcopmanuu Bcex cdep UeNOBEYECKOH NEeSTENbHOCTH HEBO3MOXKHO CTaTh OOPa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOil MaTeMaTH4YeCKOi
MOATOTOBKH. YK€ B IIIKOJE MaTeMaTHKa CIY>KUT OTIOPHBIM MPEAMETOM JUIS M3YYEHHsI CMEKHBIX JTUCIUIUTNH, a MOCJEe IIKOJbl peaJbHON HEOOXOANMOCTHIO
CTAHOBUTCS HETIPEPHIBHOE 00pa30BaHKeE, YTO TPeOyeT MOITHOLEHHOH 6a30B0ii 001e00pa30BaTEIbHOM MOATOTOBKH, B TOM YHCIIE K MATEMaTH4YeCKOM.

D10 00YCIIOBIEHO TEM, YTO B HAIIM JHU PACTET YHUCIO MPO(EcCHil, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: W B cdepe
HSKOHOMHKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIACTAX, M JJaske B TYMaHUTApHBIX cdepax. Takum oOpa3zomM, KpyT MIKOJEHUKOB, /I KOTOPBIX MaTeMaTHKa
MOXET CTaTh 3HAYUMBIM ITPEAMETOM, PACIINPSIETCS.

OMHOBpEMEHHO ¢ pacuImpeHreM chep NpUMEHEHUsI MaTeMaTHKN B COBPEMEHHOM 0011ecTBe BCE 00sIee BaKHBIM CTAHOBUTCS MaTeMaTHYECKHH CTHIIb
MBIIIICHUS, TPOSBISIONINICS B ONPEIeNEHHBIX YMCTBEHHBIX HaBBIKaX. B mporecce m3ydeHMs: MaTeMaTHKH B apceHall MPHEMOB M METO/OB MBIIIICHUS
YeJIOBeKa ECTECTBEHHBIM O00pa3oM BKJIIOYAIOTCS WHAYKIMS W ACAYKIHsA, 000OImIeHHe W KOHKpETH3allus, aHajlhu3 W CHHTE3, KIacCUpUKaIusi H
cucTeMaTH3anus, abcTparupoBanue M aHanorus. OOBEKTHl MaTEeMaTHYECKUX YMO3AKIIOUEHHH, NMpaBWIa MX KOHCTPYMPOBAHHS DPACKPHIBAIOT MEXaHH3M
JIOTHYECKUX MTOCTPOSHHH, CIIOCOOCTBYIOT BBIpaOOTKE YMEeHHUsT (HOPMYITHUPOBaTh, 000CHOBBIBATh M JOKA3bIBAThH CYXKJIEHHSI, TEM CAMBIM Pa3BUBAIOT JIOTHYECKOE
MbIIIIeHHE. Beaymmas poib npuHauie)kuT MaTeMaTHKe U B (JOPMUPOBAHUH AJITOPUTMUYECKOW KOMITOHEHTHI MBIIIJICHNS! M BOCIIUTAHUH YMEHH JeCTBOBAaTh
0 33J]aHHBIM AJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus 3a1a4 — OCHOBOHM y4eOHOH NesITeIbHOCTH Ha
YpOKax MaTeMaTHKN — Pa3BHBAIOTCS TaK)KE TBOPYECKAs M MPUKIIATHAS CTOPOHBI MBIIUICHHS.

OOyuenue MatemaTuke AAET BO3MOXKHOCTH Pa3BHBATh y OOYYAIONIMXCS TOYHYIO, PAallMOHAIBHYI0 M WH(POPMATHBHYIO pedb, YMEHHE OTOMpATh
HanOoIIee MOIXO/SIINE SI3BIKOBBIE, CHMBOJIMUECKHE, IPaUuECKHe CPEICTBA ISl BBIPAKEHHS CYXKISHUH M HATJISJHOTO UX MPEICTaBICHNUS.

W3ydenne MareMaTHKH TakKKe CIIOCOOCTBYET JCTETHUECKOMY BOCIMTAHUIO 4YENIOBEKa, NMOHMMAHUIO KPacoThl M M3ANIECTBA MaTEeMaTHUECKUX
paccyXIeHHH, BOCTIPHATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO UIEH CHUMMETPHUH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "AJITEBPA"

Anrebpa sBiIsIETCS OJJHUM U3 OMOPHBIX KypCOB OCHOBHOM HIKOJIBI: OHAa 00ECTIeUNBACT U3YUCHHE APYTUX AUCHIUIUINH, KAaK €CTeCTBEHHOHAYYHOI0, TaK
¥ TYMaHUTApHOTO ITUKJIOB, €€ OCBOSHHE HEOOXOAUMO IS TIPOIOJDKEHHsT 00pa30BaHUs M B TOBCETHEBHOM JKU3HU. B MPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHIO
HAyYHOTO MHPOBO33PEHUSI M KaYECTB MBIIUICHHUS, HEOOXOTUMBIX IS afjanTallid B COBpeMEHHOM HudpoBoM obmiecTBe. M3ydenne anreOpsl eCTeCTBEHHBIM
o0Opa3oMm oOecrieynBaeT pa3BUTHE YMEHHs HaONI0/laTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUSL W BBIBOJABI, (opMyIupoBaTh yTBepxkAeHHs. OcBoeHuEe Kypca anreOpbl oOecreduBaeT pa3BHUTHE
JIOTHYECKOTO MBIIUICHHUS 00YYaIOUINXCS: OHU HCIIONB3YIOT ISAYKTUBHBIE M WHAYKTHBHBIE pAacCyKIeHHs, 0000IIeHne 1 KOHKPETU3AIUIO, a0CTparupoBaHue u



a”anoruto. O0ydenue anredpe mpeanosiaraeT 3HauUTENbHBI 00bEM CaAMOCTOSTEIBHON AEATETLHOCTH 00yUaroIuXcs, TOATOMY CAMOCTOSITENIbHOE pelleHue
3a7]a4 €CTECTBEHHBIM 00pa30M SIBIISIETCS] pean3alueil eI TeTbHOCTHOTO PUHIIATIA O0YICHUSI.

B cTpykType nmporpaMMsl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHHMAIOT COJIEpKaTeIbHO-METOANYEeCKUe IMHUN: «Yucna
U BBIYUCICHUSY; «ANredpanueckue BBIpaXECHUs»;, «YpaBHEHHS U HepaBeHCTBay; «DyHkiuu». B xome m3ydeHHs Kypca OOydaromUMCS TPUXOIAUTCS
JIOTUYECKU PACCYKIaTh, MCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIH S3bIK. TakuM 00pa3oM, MOXKHO YTBEpXKIaTh, YTO COJACPIKATEIBHOM M CTPYKTYpPHOM
0COOEHHOCTBIO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Coneprxanue TuHUM «YuCla U BHIYUCIEHUS» CIYKUT OCHOBOM AJIs JajbHEHUIIero u3y4yeHus MaTeMaTuKy, CIOCOOCTBYET Pa3sBUTHIO Y 00yYaOLIUXCS
JJOTMYECKOI'0 MBIIIJICHU A, q)OpMHpOBaHI/IIO YMCHHUA MOJB30BATHECA AJITOPUTMAMH, a TAKIKC HpI/IO6peTCHI/IIO MPAKTUYCCKUX HABBIKOB, HGO6XOI[I/IMBIX JJIIs
noBceHEeBHOM »ku3Hu. CoaepxaHue ABYX ainreOpandyeckux JUHMA — «AJreOpanueckue BBIPAKEHHs» U «YPAaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET
(GOpMHPOBAaHUIO y OOYYAIONIMXCSI MAaTEMAaTHYECKOTO armapara, HeOOXOAMMOTO Ul pelieHHs 3aJad MaTeMaTHKH, CMEXHBIX NpPEJAMETOB M TPaKTHUKO-
OpPHEHTUPOBaHHBIX 3a7a4. CojepkaHue QyHKIHMOHAIBHO-Tpa(UIeCcKoll TMHUM HAIEJICHO Ha MOJyYeHHEe MIKOJIbHUKAMHU 3HAaHUH 0 (PYHKIMAX KaK BaKHEHIIen
MaTeMaTU4eCKONW MOJENU IS ONHCAHUS U MCCIENOBAHUS PAa3HO OOpa3HBIX MPOLECCOB M SABIEHHH B mpupone u obmecTse. M3ydeHue s3Toro marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCSl YMEHHS UCTIONIb30BATh PAa3IMYHbIC BHIPA3UTEIbHBIE CPEACTBA S3bIKa MATEMAaTUKU — CJIOBECHBIE, CHMBOJIMUYECKHE,
rpaduyeckue, BHOCUT BKJIaA B (QOpMHUpOBAHUE MPEACTABICHUH O PO MaTEMATHKHU B Pa3BUTHH [IUBHIIU3AIIUU U KYJIbTYPHI.

B 3amaum oOyyeHus anreOpe BXOAAT TaKKe JalbHEWIee pa3BUTHE aJrOPUTMHYECKOTO MBIIIICHHUS, HEOOXOIUMOT0, B YaCTHOCTH, JJISI OCBOCHHS
Kypca WH(POPMATUKH, U OBIIAJICHUE HAaBBIKAMU JCTYKTUBHBIX paccykaeHuil. IIpeoOpa3oBaHre CHMBOJIBHBIX ()OPM BHOCUT CBOW crielM(pUUECKUI BKIa] B
pa3BHUTHE BOOOPaKEHHUSI, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IUlaHy B 7—9 Kitaccax u3ydaercs yueOHbIH Kypce «Anredpay, KOTOPbIM BKIIIOYAET CIEAYIOLINEe OCHOBHBIE pa3/iesibl COCPKAHMUSA:
«Ywcna u BBIYHCICHUD, «ANTeOpandecKkre BIPOKEHHS», « Y paBHEHHUS U HEPABEHCTBaAY, « DyHKIIMN.

VY4eOHblil TU1aH Ha U3ydeHue anreOpbl B 7—9 kilaccax OTBOJMUT HE MeHee 3 ydeOHBIX 4acoB B HEENIO B TE€UEHHE KAXKAOTo rofa o0ydeHus, BCero 3a
TpH rojia o0yuenus — He MeHee 306 yueOHBIX 4acoB.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

OcBoeHue yueOHOTO Kypca «Anredpa» JOMKHO 00ecTieunBaTh JOCTHKEHUE HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI CIACAYIONINX JTUYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:
JIMYHOCTHBIE PE3YJIbTATHI
JIndHOCTHBIE pe3ybTaThl OCBOSHUS MPOTrpaMMbl yUeOHOTO Kypca «Anredpay XxapaKTepu3yroTcs:
I[MaTpuoTnyeckoe BocIUTAHNE:
MPOSIBIICHUEM MHTEpeca K MPOIIJIOMY U HACTOSAIIEMY POCCHICKOW MAaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHUSM POCCHMCKHX MaTEMaTHKOB U
POCCUICKON MaTeMaTUYECKOM LIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B IPYTUX HayKax U MPHUKIAIHBIX chepax.
I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:
TOTOBHOCTBIO K BBIIIOJIHEHHUIO OOS3aHHOCTEN TpaXXJaHWHA W pcain3alvii €ro IpaB, MPCACTABJICHUEM O MATCMATHUYCCKHUX OCHOBaXx (bYHKIII/IOHI/IPOBaHI/Iﬂ
Pa3IMYHbIX CTPYKTYp, SIBIEHUH, NMpOLEAyp TIpa)JIaHCKOro oOmecTBa (BbIOOpPHI, OMPOCHI M Tp.); TOTOBHOCTHIO K OOCYKICHHIO 3THYECKUX MpoOIIeM,
CBA3aHHBIX C ITPAKTHYCCKUM IIPUMCHCHHUEM )IOCTI/I)KCHI/Iﬁ HAayKH, OCO3BHAHUCM BaA)KHOCTU MOPAJIbHO-3THYCCKUX ITPUHIHUIIOB B ACATCIbHOCTH y‘-IéHOl"O.
Tpynosoe Bociuranue:
YCTaHOBKOﬁ Ha AKTHBHOC Y4YaCTUC B PCHICHUH IMPAKTHYCCKUX 3aaad MaTeMaTUYEeCKOU HAIpaBJICHHOCTHU, OCO3HAHHEM BaXXHOCTU MAaTEMAaTUYCCKOI'O
o0pa30BaHMsI Ha MIPOTSHKEHUH BCEH KU3HU JJIs yCTIEUTHON MPO(hecCHOHANBHOM NeSTEIbHOCTH U PAa3BUTUEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBI60p0M " IIOCTPOCHUCM HH]IHBHI[y&HBHOﬁ TPACKTOPUU O6pa3OBaHI/I5[ 1 )XU3HCHHBIX IIJIAHOB C yLIéTOM JIMYHBIX MHTCPCCOB U O6HICCTB€HHI)IX
NOTPEeOHOCTEH.
JcTeTHYecKoe BOCIUTAHUE:
CIIOCOOHOCTBIO K HSMOLIMOHAIBHOMY M 3CTETHUECKOMY BOCIPHATUIO MAaTEeMAaTHYECKUX OOBEKTOB, 3a/ay, pEIIEHHH, pacCyXKICHWUH; YMEHHUIO BUIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
ILleHHOCTH HAYYHOT0 MO3HAHMS:
OpHGHTaHHGﬁ B JCATCIBbHOCTH Ha COBPCMCHHYIO CHUCTCMY Hay4HBIX HpeI[CTaBJ'IeHI/If/'I 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPasBUTHA UYCJIOBCKA, IMPUPOJAbI U
o011ecTBa, MOHMMAaHUEM MAaTEMAaTHYECKON HAYKH KaK Cepbl UETOBEUECKOU JIEATEIBHOCTH, STANOB €€ Pa3BUTHS M 3HAUMMOCTH ISl PA3BUTHUS IUBUIIH3AINH;
OBJIAACHUEM S3BIKOM MAaTEMATUKU U MaTeMaTUYECKOU Ky.]'[BTypOﬁ KaK CpC€ACTBOM IMO3HAHHA MHPA,
OBIIJICHHEM MPOCTEHIIIMMU HaBBIKAMU UCCIIE0BATEIbCKON IEATEIHHOCTH.
du3nyeckoe BOCNUTAHUE, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS H SMOLMOHAJIBLHOI0 0J1ar0NOTyYHi:
TOTOBHOCTBIO TPHUMEHATh MaTeMaTHYECKHEe 3HAaHMA B MHTEpPEcaX CBOEr0 370pOBbs, BEICHUS 3]0pOBOro o0pa3a JKU3HU (3740pOBOE IHUTAHUE,
cOamaHCUpPOBAaHHBIN PEKUM 3aHATUHN U OTAbIXA, PEryJigpHas pu3nyecKasi akTUBHOCTD);
c(hOpMUPOBAHHOCTHIO HaBbIKA peIICKCUH, IPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4yeaoBeKa.
IKOJOrHYecKoe BOCIIUTAHUE:
OpUEHTAllMel Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUU JUIS pelleHHs 3a7ad B 00JacTH COXPAaHHOCTU OKPY’KAaIOLIEH Cpellbl, TNIAHUPOBAHUS MOCTYIKOB H
OLICHKM MX BO3MOKHBIX IIOCIIEACTBUN JUIs1 OKPYKAIOIIEH CPENIbl;
OCO3HAHMEM TJI00aLHOIO XapaKTepa SKOJIOTHYECKUX MPOOIIEM U ITyTel X pelIeHus.
JInuHOCTHBIE pe3yJbTaThl, 00ecneYnBalONIUe ATANTANMIO 00yYAIOIIErocsi K U3MEHSIIIMUMCS YCJIOBHSAM CONMAJILHOI U IPUPOAHOI cpebl:



*  TOTOBHOCTHIO K JICHCTBUSIM B YCIOBHSIX HEONPEAECNEHHOCTH, TIOBHIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JesTeIbHOCTh, B TOM

YHUCJIC YMCHHUC YUUTHCA y APYTUX HIOﬂeﬁ, HpI/IO6peTaTB B COBMECTHOH ACATCIIBHOCTU HOBBIC 3HAHW, HABBIKHM 1 KOMIICTCHI WU W3 OIIbITA JPYTHUX]

HEO00X0UMOCTHIO0 B JOPMUPOBAHMH HOBBIX 3HAHUH, B TOM 4Hclie GOPMYyIUPOBATH UACH, TOHITHSA, THIIOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM YHCJE paHee

HE U3BECTHBIX, OCO3HaABaTh I[e(i)I/IHI/ITBI CO6CTB€HHBIX 3HAaHUHU U KOMHGTCHTHOCTeﬁ, IJIaHUPOBATH CBOE PAa3BUTHEC;

CIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPHHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOYIOMINN KOHTPMEP, KOPPEKTUPOBATh

[IPUHUMAaEMbIe pelIeHUs U AecTBUS, GOpMyIHpPOBaTh U OLIEHUBATh PUCKU U MOCIEICTBUSA, GOPMUPOBATH OMBbIT.
METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHbIe pe3yabTaThI OCBOCHHS MpOrpamMMBbI y4eOHOTO Kypca «Anrebpa» XapaKTEePU3YIOTCA
OBJIAJICHUEM VHUBEPCANbHLIMU NOZHAGAMENbHBIMU OCUCMBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OeUCmBUAMU u VHUBEPCAIbHbIMU
PecynaAmuGHbIMU  OeliCBUAMU.

1) Vnuusepcanvhvie noznasamenwvhule oelicmeus odecneuugarom Gopmuposanue 6a306bix KOCHUMUBHBIX NPOYECCO8 00YHarowmuxcsa (0ceoeHue mMemooos
NO3HAHUS OKPYHCAIOWe20 MUpA, NPpUMeHeHUe JT02UYeCKUX, UCCIe008amenbCKUx onepayutl, ymeHul pabomams ¢ uHgopmayuet).

Ba3oBble Jloruyeckue aeiicTBus:

BBIABJIAITE WM XapPaKTCPU30BAThH CYHICCTBCHHLIC TIPHU3HAKKW MATCMATHYCCKUX 06’I)€KTOB, HOHSITI/IfI, OTHOLIECHUN MCKAY IOHATUAMU, q)OpM}’J'II/IpOBaTI)

OTpe/ieNieHUs] TMOHSATHH; YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCH()HUKAIMH, OCHOBAHUA Ui OOOOIEHUS M CpPaBHEHHsI, KPUTEPUU MPOBOJAUMOIO

aHaJm3a,

BOCIPUHUMATh, GOPMYIUPOBAThH U MPe0oOPa30BBIBATH CYKIEHUS: YTBEpAUTEIbHbIC U OTPHUIIATETIbHbIC, EAMHUYHBIE, YaCTHBIEC U OOIIIHE; YCIOBHBIE,

BBIABJIATE MAaTCMATUYCCKUEC 3aKOHOMCPHOCTH, B3aUMOCBA3U U IMTPOTUBOPCUUA B Q)aKTax, JaHHBbIX, Ha6J'II-O[[CHI/I$IX 1 YTBCPIKACHHUAX, MpECajiaraTb KpUuTCpun

IUIS BBISIBJICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA;

ACIaTh BBIBOABI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKHW, ACAYKTHUBHLIX U HHAYKTUBHBIX YMOBaKHIOquHﬁ, YMOBaKHIO‘IeHI/Iﬁ 110 aHaJIOTHUH,

pa3bupaTh TOKa3aTelnbCTBA MATEMATUYECKUX YTBEPXKACHUN (MpsIMble W OT MPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECIOXKHBIE TOKA3aTebCTBA

MaTeMaTHYeCKuX (DaKTOB, BEICTPAMBATH apTyMEHTAIUIO, IPUBOJUTH TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CIIOCO0 pelieHus yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIlIEHUs, BHIOMpATh HanboIee MOAXOASIINN ¢ YIETOM CaMOCTOSTENEHO

BbIICJIEHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarenbckue aeicTBUS:

WCTIOJIB30BaTh BOIPOCHl KaK MCCIENOBATEIbCKHI WHCTPYMEHT IO3HAHUS; (OPMYIHPOBATH BOIPOCH], (PHUKCHPYIOUIME MPOTHBOpEUYHe, mNpodiemy,

CaMOCTOSITENILHO YCTaHABIMBAThH UCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTHh TI0 CAaMOCTOSITENIFHO COCTABJICHHOMY IUIaHY HECIOXKHBIM OSKCIIEPHUMEHT, HEOOJBIIOE HCCIEIOBAaHUE TI0 YCTAHOBICHHIO OCOOCHHOCTEH

MaTeMaTHYeCKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENTFHO (opMyITMpOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJIbTaTaM IPOBEAEHHOTO HAONIONEHHS, WCCIIEAOBAHMS, OICHUBATH IOCTOBEPHOCTH

MOJTyYEeHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHU;

IMPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC MMPOLECCA, a TAKIKE BBIABUI'AThb IMPCAITIOJIOKCHHUA O €TI0 Pa3BUTHUHN B HOBLIX YCIIOBUAX.

Pabora ¢ undopmanmueii:

BbBISIBJIATH HEAOCTATOYHOCTh U I/136I>ITO'-IHOCTI) HHq)OpMaHI/IH, JaHHBIX, HGO6XOI[I/IMBIX JJI1 pCHICHUWA 3a1a4u,



BBIOMpATh, AaHATM3UPOBATH, CUCTEMATU3UPOBATH M MHTEPIPETHPOBATh HHPOPMAIIHIO PA3THMYHBIX BUIOB U (OPM NpeaCTaBICHNS;
BBIOMpPATh GOpMY TpeAcTaBICHUS HH(POPMAITUH U WILTFOCTPHPOBATH PelIaeMble 3aJjaui CXEMaMH, JHuarpaMMaMi, HHOH rpadukoil ¥ MX KOMOMHALIASAMHU;
OLICHMBATh Ha/I&KHOCTh MH(POPMAIMH IO KPUTEPHSM, NIPEUIOKEHHBIM YYUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.
2) VYuusepcanvnvie KoMmMyHuUKamugHbvle Oelicmeus 0becneuusarom copmuposaHHoCmy COYUANbHBIX HABLIKOG 00YUAIOUUXCSL.
Oo0menne:
BOCTIPUHUMATh U ()OPMYIIHPOBATH CYXKACHUS B COOTBETCTBHUHU C YCIOBHSMH U LEISIMHU OOLICHUS; ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX ¥ TUCBMEHHBIX TEKCTAX, IaBaTh MMOSCHEHUS 110 X0y PEICHHUS 33/1a41, KOMMEHTHPOBATh MOJYYEeHHBIN PEe3ybTarT;
B X0JIe OOCYXJIEHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKTaeMO# TeMbl, POOJIEMBI, pelaeMoi 3aJauu, BbICKAa3bIBaTh MJIEH, HAILIEJICHHBIC HA MOMCK
pELIEHUs; CONOCTABIATh CBOM CYKICHUS C CYXKICHUSAMH APYTHX YYaCTHUKOB AMAIIOra, OOHApy>KUBATh Pa3IMuUe€ M CXOJCTBO MO3ULMIN; B KOPPEKTHOU
dbopme popMyupoBaTh pa3HOTIIACHS, CBOM BO3PAKECHHUS;
NPEICTABIATh Pe3yIbTaThl PELICHUS 33Ja4H, SKCIIEPHUMEHTa, UCCIIEIOBAHHS, TPOEKTa; CaMOCTOSTEIBHO BBIOMPATh (hopMaT BBICTYIUICHUS C y4ETOM 3a/1ad
MIPE3CHTAIMH U OCOOSCHHOCTEN ayTUTOPUH.
CorpyannyecrBo:
MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIMBHIyaJIbHON paOOTHI IPU pEIICHUH YIeOHBIX MaTeMaTHUECKUX 3314,
NPUHUMATH 11eJb COBMECTHOH JEATENbHOCTH, UIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM PabOTHI, paclpeNeNsiTh BUABI pabOT, JOTOBAapUBATHCS, 00CYXIaTh
MIPOIIECC M PE3YJIbTAT pabOThI; 0000IaTh MHEHHUST HECKOJIBKHX JIFOICH;
y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CYKIeHHs, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI U JIp.);
BBITIOJIHATH CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM JEHCTBUS C IPYTUMH WICHAMH KOMaH/IbI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIT MPOIYKT MO KPUTEPHSIM, COPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aHMMOICHCTBHSL.
3) Vuusepcanvuvie pecynamugnple Oeticmsus obecnedusaiom Gopmuposanue cCMvlc08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranusanms:
CaMOCTOSITENIFHO COCTAaBJIATH IUIAH, aJTOPUTM peIIeHHs 3amaud (WM ero 4acTh), BBHIOMPATh CIOCOO pemIeHUs C Y4ETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH C yYETOM HOBOM HHOpMAIIHH.

CaMOKOHTPOJIb:
BJIJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOLIECca M Pe3yJibTaTa pelleHHs MaTeMaTHUECKOH 3a/1a4u;
MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUH 3a]la4d, BHOCHTH KOPPEKTUBBHI B NIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBHE Pe3yJbTaTa JESTEIBHOCTH IOCTABICHHOW IIENM M YCJOBUSAM, OOBSICHATH MPUYMHBI JOCTIKCHHS WM HEIOCTH)KCHUS IEIH,
HAaXOJUTh OMINOKY, aBaTh OLEHKY MPHOOPETEHHOMY OTIBITY.
NPEJAMETHBIE PE3YJIbTATHI

OcBoenune yueOHOro Kypca «Anredpay» Ha ypOBHE OCHOBHOTO OOIET0 00pa3oBaHUs JODKHO 00ECHEeYMBATH JOCTHKEHUE CIEAYIOMINX MPEIMETHBIX

00pa3zoBaTEIbHBIX PE3YITHTATOB:



7 KJIACC

Yucna v BbIYMCICHUSA

HaxonuTh 3Hau€HMs YMCIOBBIX BBIPAXKEHUI; MPUMEHATh pa3HOOOpa3Hble CIIOCOOBI M MPUEMBI BHIUMCIIEHUS 3HAYCHUH APOOHBIX BBIPAXKEHUH, COAEPIKAIINX
OOBIKHOBEHHBIE U JCCSITHYHBIC NpoOu. [lepexomuTs oT ogHON (HOPMBI 3alMCH YHUCeNl K APYroi (mpeoOpa3oBBIBATh MECATHYHYIO IPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO poOb). CpaBHUBATh M YHOPSIOUMBATh pallioHalbHbIe Yuciaa. OKpYIIIATh YUCIA.
BBITIONHATE IPUKUIKY M OLICHKY pe3yJIbTaTa BEIYMCICHNUN, OLICHKY 3HAYE€HUN YUCIIOBBIX BBIPAKEHUN.

BBINOIHATB NEHCTBUSA CO CTENEHAMU C HaTypalbHBIMU IIOKA3aTEISMH.

HpI/IMeHﬂTL MPU3HAKH ACIIMMOCTH, PA3JIOKCHUC HA MHOXKUTCIIN HATYpPaJIbHBIX YHUCCII.

Pemarb npakTHKO-OpMEHTHPOBAHHBIE 3a/layM, CBSI3aHHBIE C OTHOIIEHUEM BEJIMYMH, MPONOPLUOHAIBHOCTBIO BEIMYWH, NPOLEHTAMH; UHTEPIPETUPOBATH
pe3yabTaThl PEHICHUS 3a7a4 C YYETOM OTPaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBHEKTOB.

AnredpanyecKue BbIpasKeHUs1

Hcnonp30BaTh anreOpandecKyto TEpPMUHOIOTHIO M CUMBOJIMKY, IPUMEHSATH €€ B IPOIIECCEe OCBOCHUS yUeOHOr0 MaTepHuaa.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPaKEHUI MPU 3aaHHBIX 3HAUEHHUSIX NIEPEMEHHBIX.

BremoaaaTs Hp606p330BaHI/I$I LEJIO0TO BBIPAXKCHUA B MHOT'OYJICH IPUBCACHHUEM HOI[O6HI>IX cllara€MbIX, paCKpbITUEM CKOOOK.

BbInonHATh yMHOXEHHE OJHOWIEHa HA MHOTOYJIEH U MHOTOYJIeHa Ha MHOTOWIEH, IPUMEHATh (JOPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.
OCYHICCTBJ'I?[TI) PA3JI0KEHUC MHOIOYJICHOB HAa MHOXXHUTCIIN C ITIOMOIILIO BBIHCCCHUA 3a CKOOKH O6HICFO MHOXUTECIISA, TPYINITMUPOBKHU ClIaraCMbIX, IIPUMCHCHH A
(bopMy1 COKPAIIEHHOTO YMHOXKEHUS.

HpI/IMeHﬂTL Hp606p330BaHI/I$I MHOT'OYJICHOB JIA pCIICHUA PA3JIMYHBIX 3a/la4 U3 MAaTCMATHUKHU, CMCKHBIX ITPEAMCTOB, M3 peaJIBHOﬁ IMMPAKTHUKH.

Vcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpajIbHBIMH [TOKa3aTeIAMH JUIsl TPeoOpa30BaHuUs BhIPAKEHHH.

YpaBHeHHUsI M HEPABEHCTBA

Pemarp nHElHbIE ypaBHEHMSI C OJHOM NIEPEMEHHOW, IPUMEHSS MTpaBUJIa MIEPEX0AA OT UCXOJHOTO YPaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JM YUCIIO KOpHEM ypaBHeHHs. [IpumeHsTh rpaduueckue METOJbl NP PEIIEHUU JIMHEHHBIX ypaBHEHHH M ux cucteM. [lonbGupare mpumepsl map 4uced,
ABJISIOIINXCS PELICHUEM JIMHEHHOrO YpaBHEHUS ¢ JIByMs nepeMeHHbIMU. CTPOUTh B KOOPAMHATHOM IUIOCKOCTH IpadUK JUHEHHOTO YpaBHEHHUS C JIBYMs
MIEPEMEHHBIMHU; MOJIb3YSICh PAPUKOM, IPUBOIUTH IPUMEPDI PELICHUS YPaBHEHMS.

Pemate cuctemMbl IBYX JIMHEHHBIX YPaBHEHUH C IByMs IEpEeMEHHBIMH, B TOM 4ucie rpadudecku. COCTaBIATh U pellaTh JIMHEHHOE ypaBHEHNE WU CUCTEMY
JIMHEWHBIX ypaBHCHI/Iﬁ 110 YCJIOBUIO 3a/1a4r, HHTCPIIPETUPOBATH B COOTBETCTBUH C KOHTCKCTOM 3aJavdu HOJ'Iy‘-IGHHI:Iﬁ pE3yJibTarT.

Koopannatel 1 rpadpuxu. ®yHkuumn

I/I306pa>1<aTL Ha KOOp)II/IHaTHOfI HpHMOfI TOYKH, COOTBCTCTBYIOIIHEC 3aAaHHBIM KOOpAWHATAM, JIYUHd, OTPE3KH, HHTCPBAJILI, 3a MHUCBIBATH YHUCIIOBBLIC
MPOMEXYTKH Ha anreOpandyeckoM s3bIKe.

OTMevaTh B KOOPIMHATHOW TUIOCKOCTH TOYKH IO 33JaHHBIM KOOPAMHATAM; CTPOUTH IpaduKu JIMHEHHBIX (pyHKInH. CTpouts rpaduk Gpynkmmm y = Ixl.
OnuceiBaTh ¢ MOMOIIBIO (DYHKIMIA M3BECTHBIE 3aBHCUMOCTH MEXIY BEIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHUE; II€HA, KOJMWYECTBO, CTOUMOCTH;
MIPOM3BOIUTENLHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTh 3HaueHue (GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.



ITonumats rpaduueckuil crnoco® mpeAcTaBIeHUS M aHaidu3a HWHGOpPMAlMU; W3BJIEKATh M HHTEPIPETHPOBATh HMH(MOPMAIMIO W3 TpapUKOB peanbHbIX
IIPOLIECCOB U 3aBUCUMOCTEN.

8 KVIACC

Yuciia ¥ BBIYUCICHUSA

[TpuMeHATh MOHATHE apU(PMETHYECKOr0 KBAJPAaTHOIO KOPHS; HAXOJUTh KBaJpaTHbIE KOPHHU, UCHOJB3Ys MPH HEOOXOAMMOCTH KaJbKYJSTOP; BBINOJIHAThH
peoOpa3oBaHus BBIPAKEHUH, COepKAIUX KBaJApaTHbIe KOPHU, UCIIOJIb3YS CBOWCTBA KOPHEH.

Hcnonb30BaTh 3anMcy OONBLIMX M MAJIBIX YHCEI C TIOMOLIBIO IECATUYHBIX Jpobeit u cTenenelt uucna 10.

Auredpanyeckue BbIpasKeHUs

[TpuMeHSATh MOHATHE CTENEHHU C LIEIBIM MI0Ka3aTeNIeM, BBIIOIHATH NIPeoOpa30BaHus BBIPAKEHUN, COAEPIKAILIMX CTEIIEHHU C LIEeJIbIM M0Ka3aTesIeM.

BBINOTHATH TOXK/AECTBEHHBIE TPEOOPA30BaHUs PALlMOHATIBHBIX BHIPAXKEHNUN HA OCHOBE NMPaBWJI IEHCTBUI HaJl MHOTOUWIEHAMHU U alredpandeckKuMu IpoOsMu.
PacknaapiBaTh KBaJpaTHBII TPEXUIEH HA MHOKUTEIIN.

[TpuMeHsTh peoOpa3oBaHUs BBIPAKEHUH ISl peLISCHHs] pa3IUYHbIX 33]1a4 U3 MAaTEMaTUKU, CMEXKHBIX [IPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHHA U HEPAaBEHCTBA

Pemate nuHenHbIe, KBaAPATHBIC YPABHEHUS U PALIMOHAJIBHBIE YPABHEHHUSI, CBOIAIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUN C JBYMS IIEPEMEHHBIMHU.
[TpoBoUTH MpOCTEHIINE UCCIENOBAHUS YpPaBHEHHH M CHUCTEM YpaBHEHH, B TOM 4HUCIIEe C IPUMEHEHHEM IrpaduuecKux NpeicTaBieHuil (ycTaHaBIIMBATh,
UMEET JIM YpaBHEHUE U CUCTEMa YPAaBHEHUH PELIeHMs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

ITepexoaute OT ciaoBecHOH (HOPMYIUPOBKM 3adaud K €€ anreOpandyeckodl MOJeNu C IOMOIIbI COCTAaBJIEHUS YPaBHEHUS WIM CUCTEMbl YpaBHEHUI,
MHTEPIPETUPOBATH B COOTBETCTBUN ¢ KOHTEKCTOM 3a/1a4M ITOJTYYEHHBIN pe3yJIbTar.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB NIl CPaBHEHMsI, OLIEHKM; PELlaTh JMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CUCTEMBI; 1aBaTh
rpadUyecKyro WITIOCTPALMI0O MHOXKECTBA PEILIEHUII HEpaBEHCTBA, CUCTEMbl HEPaBEHCTB.

DOyHKUUH

[ToHnMaTh U UCIONB30BaTh (DYHKIMOHAIBHBIE TIOHATHS U S3bIK (TEPMUHBI, CAMBOJIMUYECKHE 0003HAUEHUS); ONpPEACaTh 3HaUeHHE (DYHKIMH 10 3HAYCHHIO
apryMeHTa; OmpenelsTh CBOHcTBAa (yHKIMM 1o eé rpaduky. CTpouTh rpaduky >meMeHTapHBIX (yHKIWE Bugay = k/x,y=x% y= x%, y=\x, y= IxI;
OMHCHIBATh CBOMCTBA YUCIOBOW (PYHKIUU 1O €€ rpadukKy.

9 KUIACC

Yuciia v BBIYUCICHUSA

CpaBHMBATh U yNOPAJOYMBATH PAllMOHAJIbHBIE U UPPALMOHAIBHBIE YKCia. BBIMONHATE apudmMeTnueckue ASHCTBUS C PALMOHANBHBIMU YUCIAMH, cOYeTast
YCTHBIE Y IUCbMEHHBIE IIPUEMBI, BBITNIOJIHATH BEIYMCIICHHS C HPPAMOHAIBHBIMUA YUCIIAMM.

Haxoauts 3HaueHUs CTENEHEN ¢ LEJIBIMU IT0KA3aTENsIMU U KOPHEH; BBIUYMCIIATH 3HAUYEHHUS YACIOBBIX BBIPAKEHUM.

OKpyIJISITh JEHCTBUTENBHBIE YUCIIA, BBIOIHATD MPUKUAKY PE3YJIbTaTa BEIYMCIECHNUHN, OLIEHKY YHCIOBBIX BBIPAKEHUH.

YpaBHeHHA U HEPAaBEHCTBA

Pematpb nuHeiHble ¥ KBaJpaTHbIE YPaBHEHUS, yPaBHEHUS, CBOJSAIINECS K HUM, IPOCTeHIIne ApoOHO-palliOHAIbHbIE YPaBHEHUS.

Pematb cucTemspl IBYX JIMHEHHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHMI, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM.
Pemrate TekcTOBBIE 33/1a4UH aNTreOPaMuECKUM CITIOCOOOM C ITOMOIIBIO COCTABIICHUS] YPABHEHUS HITH CUCTEMBI JIBYX YPaBHEHUH C IBYMS IEPEMEHHBIMH.



[TpoBoauTh mpoOCTeHIINe HCCIeA0BaHUSI YPaBHEHUI W CHCTEM YpaBHEHH, B TOM UHCIE C MPUMEHEHHEeM TrpadUyecKuX MpeCcCTaBieHUN (yCTaHABIUBATH,
MMEET JI ypaBHEHUE WM CHCTEMa yPAaBHEHHUI PELICHUs, €CIIH UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh PEIICHHWE HEPABEHCTB HAa YHMCIOBOW MPSMOM, 3aMHCHIBATh PEIICHHE C IMOMOIIBIO
CHMBOJIOB.

Pemath cucteMbl TMHEHHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIIOUYAIONINE KBAaJIpPaTHOE HEPABEHCTBO; M300paXkaTh PEIICHHUE CHUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IUYHBIX 33/1a4.

DOyHKUUHA

Pacno3naBath (QyHKIMM u3yueHHBIX BHIOB. [loka3piBaTh CXEMAaTUYECKHM pACHOJOKEHHE Ha KOOPAWHATHOW TUIOCKOCTH TpaduKoB (QyHKIUN
Buma: y =kx, y=hkx+ b, y=k/x, y=a x>+ bx +cc, y=x% y=\x, y = [ x | B 3aBHCHMOCTH OT 3Ha4eHHil KOO PHUIHECHTOB; OICHBATH CBOICTBA (yHKIIHIA.
CtpouTs U H300pakaTh CXeMaTUYECKH TpaduKy KBaIpaTUYHBIX (QYHKIIMH, OMUCHIBATH CBOMCTBA KBAAPATUYHBIX (DYHKUIUH MO UX rpadukam.

Pacrnio3HaBaTh KBaipaTHYHyI0 QYHKIHIO 10 (hOpMyJie, TPUBOANUTH PUMEPHI KBaIPATHUHBIX (QYHKIUI U3 peaTbHON JKU3HHU, (PU3UKH, TEOMETPHUH.
Apudmernyeckasi U reoMeTpuyecKasi Iporpeccuu

PacrniozHaBaTh apuMEeTHIECKYIO M TEOMETPUIECKYIO TIPOTPECCHH MIPH Pa3HBIX CIOCO0aX 3aJaHMs.

BBIOTHATH BRIYUCIECHHUS C UCTIONIB30BaHHEM (OPMYI #-TO YiieHa apu(METHIECKON U TEOMETPUIECKOM MPOrpecCcrii, CyMMBI MEPBBIX 71 YJICHOB.

N300pakaTh YIEHBI MOCIEI0BATEIFHOCTA TOYKAMH HA KOOPIUHATHOW TUIOCKOCTH.

Pematp 3a7auu, CBA3aHHBIE C YUCIOBBIMU MOCIEIOBATENIFHOCTSAMHU, B TOM YHUCIIE 33/1a4 U3 PEAbHOM KHU3HU (C UCTONIb30BAaHUEM KaJIbKyNIATOpa, U(POBBIX
TEXHOJIOTHI).

COJAEP/)KAHUME YYEBHOI'O KYPCA "AJITEBPA"

7 KJIIACC

Yucina v BbIYMCICHUSA

PanmonaneHele uncia.

JlpoOu OOBIKHOBEHHBIE U AECSITUYHBIE, MEPEeXo]l OT OAHOM (opMbl 3amucu apoOed Kk apyroi. IloHsTue panuMOHATIBHOTO 4YMcia, 3alKUCh, CPaBHEHHE,
YIOPAJOYMBAHNE PALlMOHAIBHBIX yuced. ApupMeTndeckre IEHCTBUS ¢ pallMOHAIbHBIMU 4MciIaMu. Pemienue 3aia4y u3 peaabHOM NPAaKTUKU HA YacTH, HA
Ipobwu.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeNeM: ONpe/eeHre, peodpa3oBaHne BhIPAKEHUH Ha OCHOBE ONpeAEsICHuUs, 3anuch O0osbmx yucen. [IponenTsl, 3anuch
IIPOLIEHTOB B BHJIEe ApoOU U ApoOu B BUE MPOLEHTOB. Tpu OCHOBHBIE 33]]a4l HA IPOLEHTHI, pEIICHHE 33/1a4 U3 pealbHON MPAKTUKH.

[IpuMeHeHre NPU3HAKOB AETUMOCTH, PA3JI0KEHHE HAa MHOXMTENM HATypajbHbIX 4Hced. PeanbHble 3aBHCHMOCTH, B TOM YHCIE HpsMas U oOpaTHas
MIPOMOPLUOHATIEHOCTH.

Auredpanyeckune BbIpaKeHUs

[lepemeHHbIe, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C MepeMeHHOM. JlomycTumble 3HaueHUs nepeMeHHbIX. [IpeacraBieHue 3aBUCMOCTH MEX/y BEIUYHHAMU B
Buze (opmyisl. Beruncnenus no ¢opmynam. [IpeoOpa3oBanne OyKBEHHBIX BBIPaKEHHM, TOXIECTBEHHO paBHBbIC BBIPAXKEHMS, MpaBUiia MpeoOpa3oBaHUs
CYMM U IPOU3BEJICHUI, IpaBUiIa PaCKpbITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeéMblX.



CBOJCTBA CTENEHNU C HATYPAJIbHBIM [TOKA3aTEIIEM.

Opnouniensl 1 MHorowieHsl. CteneHb MHorowieHa. CliokKeHHe, BBIYMTAHHWE, YMHOKEHHE MHOTOWIEHOB. DOPMyIIbl COKPAIIEHHOTO YMHOXEHHS: KBaJpaT
CYMMBI 1 KBaapaT pa3HocTH. PopMyiia pa3HOCTH KBaApaToOB. Pa3nokeHne MHOIOWIEHOB HA MHOXKUTEIIH.

YpaBHenust

VYpaBHeHHEe, KOPEHb ypaBHEHHMs, MpaBuia NpeoOpa3oBaHUs ypaBHEHUs, PAaBHOCHIBHOCTh ypaBHeHUH. JIuHEeilHOe ypaBHEHHE C OJHOM NMEepeMEeHHOU, YHCIIO0
KOpHEW JIMHEHHOIro ypaBHEHMs, pelleHne JUHEeHbIX ypaBHeHull. CocTaBiieHue ypaBHEHUH IO YCJIOBMIO 3a1aud. PelieHne TeKCTOBBIX 3a7ad C IOMOIIBIO
ypaBHeHMi. JInHeiHOe ypaBHEHHE ¢ IByMs NEpeMEeHHbIMU U ero rpaduk. Cuctema AByX JMHEHHBIX YpaBHEHHMH C JBYMs IepeMeHHbIMU. Pemenue cucrem
ypaBHEHUH cr1ocoO0M moJicTaHOBKH. [IpuMeps! perieHnst TEKCTOBBIX 33aJa4 ¢ IOMOIIbIO CUCTEM ypaBHEHUH.

Koopannatel 1 rpadpuxu. @yHkuumn

Koopannara toukm Ha npsmoi. UucioBble NPOMEXYTKH. PaccTosstHMe MexAy IABYMs TOYKAMM KOOpAMHATHOM mpsimMoil. IIpsMoyrosnbHas cucrema
koopauHat, ocu Ox u Oy. Alciucca ¥ OpAMHATa TOYKM Ha KOOPAMHATHOM miockocTu. [Ipumeps! rpadukoB, 3agaHHbIX (GopMmynaMu. YTeHue rpaukos
peanbHbIX 3aBucHUMocTed. [lonstne ¢ynkmum. I'paduk ¢yskumu. CoiictBa ¢yHkumii. JluneitHas ¢yskuwms, e€ rpaduk. I'paduk ¢ynkumm y= IxI.
['padmyeckoe penieHne JMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KVIACC

Yuciia 1 BbIYUCICHUA

KBanpathsiit kopens n3 uncna. [lonarue o0 mppanmoHaIbHOM yucie. JlecsTHUHbIe MPHOIMKEHUS UPPalMOHANBHBIX yncen. CBoiicTBa apudMeTHaecKkux
KBaJpaTHBIX KOPHEH U UX MMPUMEHEHHE K IPe0OPa30BaHUIO YHCIIOBBIX BHIPAXKEHUN U BBIYUCIICHUAM. [leficTBUTENbHBIE YnCIa.

Auredpanyeckue BbIpasKeHUs

KBazpaTHbIil TpEXUIIEH; pa3I0KEHUE KBAIPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpanyeckast  1poOb. OCHOBHOE  CBOWCTBO  anreOpamueckord  apobu. CrnokeHwe, BBIYMTAaHUE, YMHOXKEHHE, JIeJICHHE  alre0panmdecKux
npoOeii. ParmoHanbHble BEIpaXKEHUS M UX IPeoOpa3oBaHue.

YpaBHeHHUsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, opmyiia KOpHeH KBajapaTHOro ypaBHeHHs. Teopema Buera. Pemienue ypaBHeHMi, CBOAAIMIMXCS K JMHEWHBIM M KBaJpPaTHBIM.
[Tpocreiime apoOHO-palMOHANBHBIE ypaBHEHHS. | paduueckas MHTEpIIpETAUs YpaBHEHUH C JIBYMs NMEPEMEHHBIMH W CHCTEM JIMHEWHBIX YpaBHEHUH C
IOBYMsI IEpEMEHHBIMU. [IprMepsl peleHsl CHCTEM HEJIMHENHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMHU.

Pemrenre TekCTOBBIX 3a7a4 alreOpanyeckKuM CIIOCOOOM.

UuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0qHOM NepeMeHHON. PaBHOCUIIBHOCTE HEPABEHCTB. JIMHEWHbIE HEPABEHCTBA C OAHOW NEPEMEHHOMN.
CucremMbl TMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUH

[Monstne dynkmum. O61acTh OnpenesneHust 1 MHOXKECTBO 3HaueHn QyHkuuu. CriocooOs! 3amanust GpyHknwid. ['paduk ¢pyaknmun. Urenue cBoicTB QyHKIMN
no eé rpaduky. IIpumeps! rpadukoB QyHKLUH, OTpakaloLMX peanbHble npouecchl. OYHKINU, OMUCHIBAIOIINE NPIMYI0 U 00paTHYIO MPONOPLUUOHAIbHBIE
3aBUCUMOCTH, UX rpaduku. OyHKImn y = x4,y = x>, y:\/x, y= IxI. I'padnueckoe pemieHne ypaBHEHUI U CUCTEM YpaBHEHHIA.
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9 KUIACC

Yuciia 1 BBIYUCICHUSA

ParyionanbHble 4ncia, UppalMoOHalIbHbIE YHCIa, KOHEUHble M OECKOHEUHbIE JeCATUYHbIE OpoOU. MHOXKECTBO AEHCTBUTEIbHBIX YMCEN; NeHCTBUTEIbHBIC
qHciIa Kak OECKOHEUHBIE IECITUYHbIE IpoOu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM JIEHCTBUTENBHBIX YMCET U KOOPAWHATHOM MPSIMOH.
CpaBHeHue JIeHCTBUTENIBHBIX YUCEN, apu(pMeTHIecKre AeUCTBHS ¢ AEUCTBUTEIbHBIMH YHCIaMH.

W3mepenus, npuOamkeHus, oleHKkU. Pa3Mepsl 00bEKTOB OKpY’KaIOIIEro MUpa, JUTMTEILHOCTh IIPOLECCOB B OKpy:karomeM mupe. [IpubnmxénHoe 3HaueHne
BEJIMYMHBI, TOUHOCTh NpuOIkeHus. Oxkpyriaenue yucen. [Ipukuaka 1 olieHKa pe3yabTaToOB BHIYHCIECHUI.

YpaBHeHHusI M HEPABEHCTBA

VYpaBHEeHUs ¢ OHOM NepeMeHHOH. JInHeliHoe ypaBHeHue. Pemenue ypaBHeHM, cBOAAIMXCs K JUHENHBIM. KBanpaTHoe ypaBHeHue. PelieHue ypaBHEHUH,
CBOIAIIMXCA K KBaApaTHbIM. bukBagpatHoe ypaBHeHHe. IIpumepsl pelIeHHs ypaBHEHUM TpPETbe W 4YETBEPTOM CTENEHEM pasiloKeHUEM Ha
MHOXHTENU. Perenne 1poOHO-pallMOHaIbHBIX ypaBHEHUN. PerieHre TeKCTOBBIX 3a/1a4 aaredpanyeckuM Meto oM. CucTeMbl ypaBHEHU.

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. Pemenne cuctem AByX JMHEHHBIX YpaBHEHHUM ¢ ABYMsI IEpEMEHHBIMU. Pellienue cucreM AByX ypaBHEHU,
OJJHO U3 KOTOpBIX JIMHEHHOe, a apyroe — BTOpoil creneHu. ['paduueckas HMHTepHpeTalys CHUCTEMbl yYpaBHEHHUH C AByMs INepeMEeHHbIMM. Pemenue
TEKCTOBBIX 3a]1a4 aJIreOpandecKiuM CIIocOOOM.

HepasencrtBa

UuciioBele HEpaBEHCTBA M MX CBOMCTBA. PellleHHWE JIMHEWHBIX HEPABEHCTB C OJHOM IEpEMEHHOH. PemieHue cucTeM JIMHEWHBIX HEPABEHCTB C OJHOMN
nepemeHHoil. KBagparHsle HepaBeHcTBa. ['padudeckas nHTepHpeTanys HEpaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHbBIMH.

DyHKUUH

KBanpatnunas ¢ynkuus, e€ rpaduk u coiictBa. [lapaGona, kKoopaUHATH BEPIIMHBI Mapaboibl, OCh CUMMETpUH napabonsl. ['paduxu byHkmii: y = kx,
y=hkx+b, y=k/x. Y=\, y=x*. y =1 x I u ux cBoiicTBa.

YucaoBblie NOCTEI0BATEIBLHOCTH

OmnpeneneHue M CcrHocoObl 3alaHUsl YHUCIOBBIX IOcCienoBaTesbHOCTEH. [IoHATHE YHCIIOBONM TMOCIENOBAaTEILHOCTU. 3aJaHHe II0CJIEJ0BATEIIbHOCTU
peKyppeHTHOI dopmynoit u Gopmyioii n-ro wieHa. Apudmernueckas ¥ reoMeTpudeckas nporpeccuu. ApupmeTnyeckas 1 reOMeTpudeckas Mporpeccuu.
@opMyIbl N-TO  wieHa apu(METHYECKOW M T€OMETPHUYECKOW TPOTPeccHif, CyMMBI TEpBBIX N WieHOB. M300pakeHHe WICHOB apu(METHYECKOH U
reOMETPUYECKOM MPOrpecCuii TOUKAMH Ha KOOPAMHATHOM IIIOCKOCTHU. JIMHENHBIN U DKCIIOHEHIUAIBbHBIN POCT. CII0KHBIE POLICHTHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 kiaacc
Ne HanMenoBanue pa3ieoB ¥ TeM NPOrpamMMbl KoanuecrBo JIeKTPOHHBIE (HH(POBHIE)
4acos o0pa3oBaTe/bHbIE PeCypChl
Pasznea 1. Uncia n Berunciaenus. PanmmonajabHbIe Yncia. 16
1.1. | [loHsiTve panyoHaIbHOTO YKCa 2 https://resh.edu.ru
1.2. | ApubmeTrndeckue IeHCTBUS C paIlMOHATHHBIMU YHCIAMHU. 4 https://resh.edu.ru
1.3. | CpaBHeHME, YyHIOPSIOUYMBAHUE PALlMOHAJIBHBIX YUCE. 1 infourok.ru
1.4. | CreneHb ¢ HaTypaJbHBIM ITOKa3aTeIeM. 2 «Enunas xoyutekuus ugpoBbIX 00pa30BaTEIbHBIX
pecypcoBy - http://school-collection.edu.ru/

1.5. | PemueHnne ocHOBHBIX 3a/1a4 Ha IpOOH, MPOLIEHTHI U3 peaJIbHOM MPAKTUKHU. 2 infourok.ru
1.6. | IIpu3HaKy 1eIMMOCTH, pa3i0KEeHUs] HA MHOXKHUTEIN HATYPaJbHBIX YHCE. 2 infourok.ru
1.7. | PeanbHble 3aBUCUMOCTH. 1 ABTOPCKHUE ITPE3ECHTALNN
1.8. | [Ipsimast m oOpaTHas IPONOPIIMOHATHHOCTH 2 https://resh.edu.ru

Pa3znea 2. AnredOpanyeckue BbIpasKeHH sl 34

2.1. | ByKkBeHHbIE BBIPAKCHHUSI. infourok.ru

2.2. | [lepemennbie aBTOPCKHE MPE3CHTALIUU

2.3. | JonycTumble 3HaYEHHsI IEPEMEHHbIX. ABTOPCKHUE IIPE3ECHTALNN

bt | et | |

«EnuHas xomnexius upoBbix 00pa3oBaTeNbHBIX
pecypcoBy - http://school-collection.edu.ru/

2.4. | ®opMybl.

2.5. | IlpeoOpa3oBanre OyKBEHHBIX BBIPAKCHUI, PACKPHITHE CKOOOK H 3 aBTOPCKHUE MPE3ECHTALUN
IpUBE/ICHUE MOJOOHBIX ClIaraeMbIX.
2.6. | CBoiicTBa CTENEHU C HATYpaJIbHBIM IOKa3aTEIEM. 2 «Ennnas xomiekuus HugpoBbIX 00pa30BaTEIbHBIX
pecypcoBy - http://school-collection.edu.ru/
2.7. | MHoOrousIEeHbI. 3 «Enunas xomtekuus ugpoBbIX 00pa30BaTEIbHBIX
pecypcoBy - http://school-collection.edu.ru/
2.8. | CnoxeHnue, BRIYMTaHNE, YMHOKEHHE MHOTOUYJICHOB. 8 «EnuHas xoyuiekus g poBbix 00pa3oBaTeIbHBIX
pecypcoBy - http://school-collection.edu.ru/
2.9. | ®opMyIibl COKpAIIEHHOTO YMHOXKEHHUS. 9 infourok.ru
2.10. | Pa3noxeHue MHOTOWICHOB Ha MHOKHUTENIN 5 infourok.ru
Pa3znesn 3.YpaBHeHHsI 1 HEPABEHCTBA 18
3.1. | YpaBHeH#ue, paBuiia IpeoOpa3oBaHus ypaBHEHUS, PABHOCHILHOCTb 2 https://resh.edu.ru
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YPaBHEHUM.

3.2. | JIunelinoe ypaBHEHHE C OZHOM IIEPEMEHHOM, PEIIEHUE TMHEHHBIX 4 infourok.ru
YPaBHEHUM.
3.3. | Pemenue 3a1a4 ¢ IOMOIIbIO YPABHEHUH. 2 ABTOPCKHE MPE3CHTAIMU
3.4. | Jluneiinoe ypaBHEHHE C IByMsI IEPEMEHHBIMH H €T0 rpaduk. 3 «Ennnas xomnekuus HugpoBbIX 00pa30BaTENIbHBIX
pecypcoBy - http://school-collection.edu.ru/
3.5. | CucreMa ABYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU. 1 infourok.ru
3.6. | Pemenue cuctem ypaBHEHHI cIOCOOOM MOACTAHOBKH U CIIOCOOOM 6 infourok.ru
CJIOKEHHUSI
Pasnen 4. Koopaunartsl u rpaduku. @yHkuun 21
4.1. | KooparHaTa TOYKM Ha IPSIMOM. 1 ABTOPCKHE IIPE3CHTALUN
4.2. | UncnoBbie IPOMEKYTKH. 3 infourok.ru
4.3. | PaccrosgHue MexXly ABYMs TOYKAMHU KOOPJAMHATHOW MPSIMOIA. 1 ABTOPCKHE MIPE3CHTAIMU
4.4. | llpsmoyronpHas cucTeMa KOOPIAMHAT Ha TUIOCKOCTH. 2 infourok.ru
4.5. | Ilpumeps! rpadukoB, 3aJaHHBIX (popMyTamH. 1 aBTOPCKHE MPE3CHTALIUU
4.6. | Urenue rpamkoB peasbHbIX 3aBUCUMOCTEH. 1 https://resh.edu.ru
4.7. | llonstue QyHKIMH. 1 «EnuHas xomnexius U poBbix 00pa3oBaTeNbHBIX
pecypcoBy - http://school-collection.edu.ru/
4.8. | I'padux dyHKIHMH. 1 resh.edu.ru
4.9. | CpoiicTBa yHKIIUH. 2 infourok.ru
4.10. | Jluneitnas GyHKUHS. 3 uchi.ru
4.11. | IToctpoenue rpaduka TMHEHHON (YHKITUN. 3 ABTOPCKHE MIPE3CHTAIIMU
4.12. | T'padux dysxrmn y = | x | 2 infourok.ru
Pa3znea S.IloBTopeHue u 060011eHNE 13
5.1. | IloBTOpeHne OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiiacca, 0000IIeHHe 13 resh.edu.ru
3HaHUH infourok.ru
uchi.ru
aBTOPCKHE MPE3eHTAIUN
«Enunas xomnexus uppoBbiXx 00pa3oBaTeIbHBIX
pecypcoBy - http://school-collection.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 102
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8 ki1ace

Ne HaumeHoBaHue pa3ie/ioB M TeM NPOIrPaMMbI KosmuectBo JuiekTpoHHbIE (UG pPOBHIE)
4acoB o0pa3oBaTeIbHbIE PECYPCHI
Paznen 1. Yucaa u Bpiuuciaenus. KpaapaTubie KOpHU 14
1.1. | KBagpaTHbIil KOPEHb U3 YHCIIA. 2 infourok.ru
1.2. | [lonstre 00 UppallMOHAILHOM YHUCIIE. 1 resh.edu.ru
1.3. | decsatuunble NpHOIMKEHUS HPPALIMOHATIBHBIX YHCEIL. 1 aBTOpCKas Mpe3eHTAIIHS
1.4. | JleficTBUTEIIbHBIC YHCTIA. 1 infourok.ru
1.5. | CpaBHeHHUE ACHWCTBUTENBHBIX YUCEIL. 1 ABTOPCKHE MIPE3CHTALIUU
1.6. | ApudpmeTrueckuil KBaIpaTHbINA KOPEHb. | infourok.ru
1.7. | YpaBuenue Buma x’= a. 1 «Enunnas xosutekuus mugpoBbIX 00pa30oBaTeNbHBIX
pecypcoBy - http://school-collection.edu.ru/
1.8. | CoiicTBa apuMETHYSCKUX KBAAPATHBIX KOPHEH. 2 resh.edu.ru
1.9. | [IpeoOGpa3oBaHue YHCIOBBIX BRIPAKEHUN, COJEPKAIIMX KBaJIpaTHbIe KOpHU | 4 ABTOPCKHE MPE3CHTALIUU
Pa3nen 2. Uncia u Beruncjenns. CTeneHs ¢ meJibIM MOKa3aTejieM 6
2.1. | CreneHp ¢ EJIbIM IOKa3aTeIeM. 1 https://resh.edu.ru
2.2. | CranjgapTHas 3a1uch YKCa. 2 https://resh.edu.ru
2.3. | Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHUpPA (OT JIEMEHTAPHBIX YaCTHIL 10 1 aBTOpCKasl NMPE3EHTALIH
KOCMHUYECKHX 00BEKTOB), [UIMTEIHHOCTh POIIECCOB B OKPYKAIOLIEM MHUPE.
2.4. | CBoiicTBa CTENEHH C LIeJIbIM IIOKA3aTeIeM 2 infourok.ru
Paznen 3. AnredOpanyeckue Boipa:kenusi. KBaapaTubiid TpéxuiieH 5
3.1. | KBazgpatHblil TpEXUJIEH. 2 Yuu.py
3.2. | Pa3nokeHue KBapaTHOTO TpEXUIeHa Ha MHOKUTEIH 3 Yuu.py
Pa3nea 4. Anredpandeckue BbipakeHusi. Ajiredpanyeckas ipoob 15
4.1. | AnreGpanyeckas po0b. 1 resh.edu.ru
4.2. | JomycTuMble 3HaYCHHS IEPEMEHHBIX, BXOAAIIUX B alredpandeckue 2 «Enunas xomiexus HuppoBbiX 00pa3oBaTeIbHBIX
BBIPAKCHMSI. pecypcoBy - http://school-collection.edu.ru/
4.3. | OCHOBHOE CBOMCTBO aJIreOpandecKou IpooHu. 1 infourok.ru
4.4. | CokpamieHue 1pooOeii. 2 «EnuHas xoyutekuus mugpoBBIX 00pa30BaTEIbHBIX
pecypcoBy - http://school-collection.edu.ru/
4.5. | CnoxxeHue, BBIYMUTAaHUE, YMHOXKEHUE U JCJICHHE alITeOpandecKux apooei. 4 resh.edu.ru
4.6. | IlpeoOpa3zoBaHME BBIpAXKCHUH, COJIEPIKAIIMX alreOpandecKue Apoou. 5 infourok.ru
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Pa3jnen 5.YpaBHeHusi u HepaBeHcTBa. KBajipaTHbIe ypaBHeHHs

5.1. | KBagpatHoe ypaBHEHHUE. 2 Yuu.py
5.2. | HenoyiHOE KBaipaTHOE YpaBHEHHE. 2 infourok.ru
5.3. | ®opMyna KOpHEH KBaJIPaTHOI'O YPABHEHHUS. 3 Yuu.py
5.4. | Teopema Buera. 2 «Enunnas xoyutekuus mugpoBbIX 00pa3oBaTEIbHBIX
pecypcoBy - http://school-collection.edu.ru/
5.5. | Pemenue ypaBHeHUH, CBOIAIINXCSA K KBaAPATHBIM. 2 aBTOPCKHE MPE3CHTAINU
5.6. | IIpocreiimue qpoO6HO-palliOHATFHBIC YPABHEHUSI. | infourok.ru
5.7. | Pemenue TEKCTOBBIX 3aJ1a4 ¢ MOMOIIBIO KBaAPATHBIX YPAaBHEHUH 3 infourok.ru
Pa3znen 6. YpaBHeHusi u HepaBeHcTBA. CHCTEMBbI YpaBHEeHH I 12
6.1. | JIuneitHoe ypaBHEHHUE C IBYMsI IEPEMEHHBIMH, €TI0 IpauK, MPUMEPHI 2 aBTOpCKasi Mpe3eHTaLM
peIIeHNs] YPaBHEHHM B IIEJIBIX YHCTIaX.
6.2. | Pemenue cuctem ABYX JIMHEHHBIX YPABHEHUM C IBYMs] IEPEMEHHBIMH. 1 resh.edu.ru
6.3. | [Ipumepsl perieHns CUCTEM HETUHENHBIX YPaBHEHUH C ABYMSI 4 resh.edu.ru
MIEPEMEHHBIMH.
6.4. | I'padmueckas uHTEpIpETALlUsl YPAaBHEHUS C IByMsl IEPEMEHHBIMU U CUCTEM | 2 infourok.ru
YpaBHEHUH C IBYMs IEPEMEHHBIMH.
6.5. | Pemenue TEKCTOBBIX 3aJ1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUN 3 ABTOPCKHUE MPE3CHTAIIUN
Paznen 7.YpaBHeHusi u HepaBeHcTBa. HepaBencrsa 11
7.1. | UucnoBble HEPAaBEHCTBA U MX CBOMCTBA. 1 ABTOpCKas Mpe3eHTaLM
7.2. | HepaBeHCTBO ¢ OJJHOW NIEPEMEHHOIA. 1 «Enunas xoyuteknus mugpoBbIX 00pa3oBaTEIbHBIX
pecypcoBy - http://school-collection.edu.ru/
7.3. | JluneiitHple HEpaBEHCTBA C OJHOM MEPEMEHHON U UX pElICHUE. 3 resh.edu.ru
7.4. | CucreMbl IMHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHOM U MX PEIICHHE. 4 infourok.ru
7.5. | U300pakeHue penieHus JMHEHHOTO HEPABEHCTBA M X CUCTEM Ha 2 ABTOPCKUE MPE3CHTAIUN
YHCJIOBOM NIPSIMOU
Paznen 8.®@ynkuuu. OCHOBHbIE NOHATHS 5
8.1. | Ilonstue hyHKIMH. 1 infourok.ru
8.2. | ObnacTp onpeeaeHUs] 1 MHOKECTBO 3HAUCHHH (DYHKITHH. 1 infourok.ru
8.3. | Croco0bl 3a1anusi QyHKIIHIA. 1 ABTOPCKHE MPE3CHTAINH
8.4. | I'paduk dyHKIIMU. | infourok.ru
8.5. | CroiicTBa (pyHKITNH, KX OTOOpaKEHHE HA 1 ABTOPCKHE MTPE3CHTAIUH
rpacduke
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Pa3znen 9.@yukunu. UncjaoBble yHKIIUM 9
9.1. | Urenue u noctpoeHue rpaduKoB HyHKIIHA. 1 aBTOPCKHE MPE3CHTAINN
9.2. | Ilpumepsbl rpaduKoB HYHKIHMA, OTPAKAIOIIMX PeaIbHBIC ITPOIIECCHI. 1 ABTOPCKHE MPE3CHTAIUU
9.3. | ®yHKIMY, ONMHUCHIBAIOIIKNE MPAMYIO B OOPAaTHYIO MPONOPIHOHATBHBIC 1 resh.edu.ru
3aBHCHMOCTH, UX TPaQUKH.
9.4. | I'umepbora. 2 resh.edu.ru
9.5. | l'padux pynkimu y = x°. 2 infourok.ru
9.6. | ®yHkmuu y = x%, y = X°, 2 ABTOPCKHE IIPE3ECHTALUN
F\/X, y= X ; rpaduyecKoe pelieHne ypaBHEHUN U CUCTEM YpaBHEHUI
Paznen 10. [ToBTopenue u 06001enne 10
10.1. | TIoBTOpEeHME OCHOBHBIX MOHSATHUI U METOJOB KypCOB 7 U 8 KJIacCOB, 10 resh.edu.ru
000011IeHIe 3HAHU. infourok.ru
uchi.ru
ABTOPCKHUE MPE3CHTALIUU
«Enunas xomnexus U poBbiXx 00pa3oBaTebHBIX
pecypcoBy - http://school-collection.edu.ru/
OBHIEE KOJIUYECTBO YACOB 11O ITPOI'PAMME 102
9 kJaacce
Ne HaumeHoBaHue pa3ie/ioB M TeM NPOrPaMMbl Koaunuyectn JyexkTpoHHble (U(poOBbLIEL)
0 4acoB o0pa3oBaTesibHbIE PeCypPChl
Pa3nen 1. Uncia v Bprunciaenus. JleiicTBUTEIbHBIE YHCIA 9
1.1. | PauonanbHbIe uncia, HppalMoHaIbHbIC YHCIa, KOHEYHbIC U OECKOHEYHbIE | 2 resh.edu.ru
JECSITUUHBIE TPOOH.
1.2. | MHOX€eCTBO AEHCTBUTENLHBIX YHCEI; JCHCTBUTENBHEIC 1 infourok.ru
YyuCiia Kak 0ECKOHEUHBIC IECSITHYHBIE APOOH.
1.3. | B3auMHO 0JIHO3HaYHOE COOTBETCTBHE MEX]y MHOKECTBOM 1 aBTOPCKasi MPE3CHTALIUS
JICUCTBUTEIBHBIX YUCEI M MHOKECTBOM TOUYEK KOOPJIAMHATHOMN IPSIMOM.
1.4. | CpaBHEeHHE NCHCTBUTEIBHBIX YMCEN, apHPMETHUSCKUE ICHCTBHS C 1 infourok.ru
JICMCTBUTEIbHBIMU YHCIIAMH.
1.5. | IlpubnmxEHHOE 3HAYCHUE BETUIHHBI, TOYHOCTH MPUOTNKCHHSL. 1 ABTOPCKAas MMPE3CHTALINS
1.6. | OkpyrieHue yucern. 1 «Enunas xomnexus upoBbiXx 00pa3oBaTeIbHBIX

pecypcoBy - http://school-collection.edu.ru/
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1.7. | Ilpukuaka u olleHKa Pe3yJIbTaTOB BHIYUCICHUH. 2 https://resh.edu.ru/subject/lesson/2120/start/
Pazgen 2.YpaBHeHUsi M HEPABEHCTBA. YPaBHEHMS C OHOI 14
nepeMeHHOo
2.1. | JIuHeitHOE ypaBHEHHE. 1 resh.edu.ru
2.2. | Peuienue ypaBHEeHUM, CBOASIIIMUXCS K JINHEUHBIM. 2 infourok.ru
2.3. | KBagpatHoe ypaBHEHHUE. 1 «EnunHas xomaexus upoBbiX 00pa3oBaTeIbHBIX
pecypcoBy - http://school-collection.edu.ru/
2.4. | PemeHue ypaBHEHUM, CBOMSIIIIMXCS K KBaJIPATHBIM. 2
2.5. | bukBagparHble ypaBHEHHUS. 2 «Enunas xomnexuus quppoBbIX 00pa3oBaTeNIbHbBIX
pecypcoBy - http://school-collection.edu.ru/
2.6. | IIpumepsl penieHust ypaBHEHUN TPEThEN U YETBEPTOM CTENIEHEN 2 aBTOPCKHE MPE3CHTAINN
pa3I0KEHHEM Ha MHOKUTEIIH.
2.7. | Pemenne npoOHO-pallMOHATBHBIX YPaBHEHHH. 2 infourok.ru
2.8. | Pemenue TEKCTOBBIX 3a/1a4 alreOpandecKuM METOJIOM. 2 ABTOPCKHUE MPE3CHTALUU
2.3. | KBagpatHoe ypaBHEHUE. 1 «EnunHas xomaexus upoBbiXx 00pa3oBaTeIbHBIX
pecypcoBy - http://school-collection.edu.ru/
2.4. | Pemienue ypaBHEHHM, CBOASIIUXCS K KBAIPATHBIM. 2 resh.edu.ru
2.5. | bukBagpatHble ypaBHEHHSL. 2 infourok.ru
2.6. | [Ipumepsl pemnieHus: ypaBHEHH TpeTbel U YETBEPTOU CTENIEHEN 2 aBTOpPCKas MpPE3CHTALUs
pa3IoKEeHUEeM Ha MHOXKHUTEIH.
2.7. | Pemenue npoOHO-paIlOHATBHBIX YPABHEHUH. 2 infourok.ru
2.8. | Pemenue TeKCTOBBIX 3a7a4 alreOpandecKUM METOIOM. 2 ABTOPCKHUE MPE3CHTAIUN
Pasnen 3. YpaBHenusi u HepaBecTBa. CucTeMbl ypPaBHEHHI 12 ABTOpCKasl MPE3EHTALM
3.1. | JluneitHOoe ypaBHEHHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk. 2 infourok.ru
3.2. | CucreMa ABYX JIMHEHHBIX YpPAaBHEHUH C IBYMS IEPEMEHHBIMU U €€ 2 resh.edu.ru
pEILIEHUE.
3.3. | Pemenue cuctem AByX ypaBHEHHUH, OJJTHO U3 KOTOPBIX JINHEWHOE, a IPyroe 3 infourok.ru
— BTOPOU CTENEHH.
3.4. | I'padnueckas HHTEpIpPETAIIMS CUCTEMbl YPaBHEHHUH C IBYMsI IEPEMEHHBIMU. | 2 ABTOPCKHUE MPE3CHTAIUH
3.5. | PenieHue TEKCTOBBIX 3a/1a4 aareOpandecKuM CIIocoOOM. 3 infourok.ru
Paznen 4. YpaBHenusi u HepaBeHcTBa. HepaBencrna 15
4.1. | UucnoBble HEPABEHCTBA U UX CBOMCTBA. 1 «EnuHas xoyutekuus mugpoBBIX 00pa30BaTEIbHBIX

pecypcoBy - http://school-collection.edu.ru/
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4.2. | JIuneiiHple HEPABEHCTBA C OJJHOM NEPEMEHHON U UX PELICHUE. 2 infourok.ru
4.3. | CucTtembl JUHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX PELICHUE. 2 uchi.ru
4.4. | KBaagpaTtHble HEPaBEHCTBA U UX PEIICHUE. 5 infourok.ru, aBTOpcKue NMPe3eHTAUN
4.5. | I'paduueckas nHTEprIpeTalvsi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS 5 ABTOPCKHUE MTPE3CHTALIUN
nepeMEHHBIMU
Paznen 5. ®ynkuun 15
5.1. | KBagpatnunas ¢yHkiwst, e€ rpaduk U CBOHWCTBA. 3 uchi.ru
5.2. | [Tapabomna, KOOpAMHATHI BEPUINHBI IAPa00IIbl, 0Ch CHMMETPHH MMapadoibl. 2 ABTOPCKHUE MPE3CHTALUN
5.3. | CreneHHble PyHKINU C HATYpaJIbHBIMU MTOKa3aTeasiMu 2 U 3, ux rpadpuxku u | 4 aBTOPCKUE IIPE3CHTALUN
CBOMCTBA.
5.4. | I'paduxu pynkmmii: y =kx,y=kx+b, y= | X | y=k/ix, y=ax’,y=ax? |5 infourok.ru, aBTOpcKue pe3eHTaluu
y=1x
Pa3zgen 6.UuncioBbie MoCjaeq0BATEILHOCTH 18
6.1. | IloHsiTHE YMCIOBOM MOCIIEIOBATEIHHOCTH. 1 resh.edu.ru
6.2. | 3agaHue MocieA0BaTeNbHOCTH PEKYPPEHTHOM GopMynoit u ¢popmyioi n-ro | 2 aBTOPCKHUE MPE3ECHTALUU
YJIEHa.
6.3. | ApudmeTnueckas U reOMeTpUUYECKas MPOrPECCUH. 4 resh.edu.ru
6.4. | ®opMyIbl N-ro YjaeHA ApUPMETHICCKON U TEOMETPHUIECKON TPOTPECCHiA, 7 aBTOPCKHE MPE3CHTAINN
CYMMBI IIEPBBIX N YICHOB.
6.5. | U300paxkeHne 4jieHOB apuPMETHIECKON 1 T€OMETPHUECKON MpoTrpeccuid 1 ABTOPCKUE MPE3CHTALUH
TOYKAMH Ha KOOPANHATHOM IJIOCKOCTH.
6.6. | JIMHEIHBIN U SKCIOHEHIIUAJIBHBIN POCT. 1 ABTOPCKHUE MPE3CHTAIUN
6.7. | Cli0)XHBIE TIPOTICHTHI. 2 resh.edu.ru
Paznea 7.11oBTOpeHue, 000011eHUE, CHCTEeMATH3AIUSA 3HAHUI 20
7.1. | YUncna v BeIYMCIEHUS (3aIMCh, CPaBHEHHE, JEHCTBUS C JEHCTBUTEIbHBIMU 11 resh.edu.ru
YUCJIAMH, YACIIOBAs MIPsIMasi; MPOLIEHTbI, OTHOLIEHUS, TPOIIOPIUH; infourok.ru
OKpyTJIeHUE, IPUOIMKEHNE, OLICHKA; pEllIeHHe TEKCTOBBIX 3a7a4 uchi.ru
apu(pMETHYECKUM CIIOCOOOM) «Enunas xomnexus upoBbiXx 00pa3oBaTeIbHBIX
pecypcoBy - http://school-collection.edu.ru/
7.2. | AnreOpanueckue BbIpaxeHus (Ipeodpa3oBaHue anredpandecKux 4 infourok.ru, aBTOpCKHE TIpe3eHTAIIUN
BBIPXCHHH, TOMYCTUMbBIC 3HAUCHHUS )
7.3. | @yHKIMH (IOCTPOCHHE, CBOMCTBA U3YYCHHBIX (PYHKINI; rpadudeckoe 5 aBTOPCKHE MPE3CHTALUU

pelIeHre YpaBHEHUH U UX CHUCTEM)
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| OBIIEE KOJJMYECTBO YACOB 110 IIPOTPAMME | 102
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