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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O KYPCA "MATEMATHUKA"

[Ipenmer "Anrebpa" siBisieTcs pa3aenoM kypca "Maremaruka". Pabouas mporpamma mo npeamMery
"Anrebpa" nis oOyuaromuxcs 8 Ki1accoB padpadorana Ha ocHOBe DenepanbHOro rocy1apCTBEHHOTO
00pa3oBaTENBHOIO CTAHAPTa OCHOBHOI'O O0IIEro 00pa3oBaHus ¢ yYETOM U COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, PEIBABIIEMBIX K MATEMAaTUYECKOMY 00pa30BaHUIO, H TPAJUIIMNA POCCUHCKOT0O 00pa3oBaHus,
KOTOpBIE 00€CIEUnBAIOT OBJIa/ICHHE KIFOYEBBIMH KOMIIETEHIIUSIMH, COCTABIISIOUIMMH OCHOBY JIJIs
HEMPEPHIBHOTO 00pa30BaHMsI U CAMOPA3BHUTHS, a TAK)XKE [EJIOCTHOCTh OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U
MO03HABATEIBHOTO pa3BUTHs oOyuaromuxcs. B mporpamMe y4utensl uieu u nonokenus: Konuenmuuu pa3Butus
MaTeMaTH4eckoro obpasosanus B Poccuiickoit @enepanuu. B snoxy undposoii Tpanchopmanmm Becex chep
YeJIOBEYECKOH JIeATEIbHOCTH HEBO3ZMOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YeJI0BEKOM 0e3 6a30B0ii
MaTeMaTHYECKOM MOJTOTOBKH. YK€ B IIKOJIE MATEMAaTHKa CITY)KUT OIMOPHBIM IPEAMETOM ISl H3yUCHHS
CMEXHBIX JTUCIHIUIMH, & ITOCIIE IIKOJIBI PeaTbHON HE0OOXOIMMOCThIO CTAHOBUTCS HENPEPHIBHOE 00pa3oBaHHe,
YTO TpeOyeT MOJHOLIEHHON 0a30B0# 0011e00pa30BaTeIbHON MOATOTOBKHY, B TOM YKCIIE M MATEMaTHYECKOM.

310 00yCIOBICHO TE€M, YTO B HAIIU JTHU PACTET YUCIIO MPO(ECCHid, CBA3aHHBIX C HETIOCPEICTBEHHBIM
PUMEHEHHEM MAaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX O0IACTAX, U IaXKE B
rymMaHuTapHbix cdepax. Takum oOpa3om, Kpyr MIKOJIBHUKOB, sl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYUMBIM ITPEIMETOM, PACIIUPSIETCSL.

[IpakTuueckas nMojae3HOCTh MaTEMATUKU O0YCIIOBIJIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIET0 MUPa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
MIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOAUMBIX JJIs
Pa3BUTHs HAYyYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUUECKUX 3HAHUH 3aTPYJHEHO IOHUMAaHNE
IIPUHLUIIOB YCTPOMCTBA U UCIIOJIB30BAaHUs COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALUs
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuu, ManodpekTuBHa
ITOBCETHEBHAS IPAKTHUYECKas AeATENbHOCTh. KaxX10My 4eloBEKy B CBOEH KU3HU IPUXOIUTCS BBIIOJIHATD
Pacy€Thbl U COCTABIATH AITOPUTMBI, HAXOJIUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU NPUEMaMHU
reOMEeTPUYECKUX U3MEPEHUN U TIOCTPOEHUH, YNTaTh UH(OPMaIIMIO, TPEICTABICHHYIO B BUJI€ TaOJIHII,
JMarpaMM U rpauKoB, )KHUTh B YCIOBUSAX HEONPEIENEHHOCTH U TOHUMATh BEPOSATHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacuIpeHreM chep IpUMEHEeHNs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Bcé Ooee
BaYKHBIM CTAHOBHUTCSA MAaTEMATHUUYECKUN CTUIJIb MBIIIJICHUS, IPOSIBIISIFOIIMNCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiiecce n3yueHus MaTeMaTUKU B apceHall IPUEMOB U METOJIOB MBIIIIJICHUS YeI0BeKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AENYKIUs, 0000IIeHNe U KOHKPETU3aIHs, aHaIU3 U
CUHTE3, KJ1accu(UKalms U cucTemMaTusaius, abctparupoBaHue U aHanorus. O0beKThl MaTEMaTHYECKUX
YMO3aKII0YeHNUH, TpaBUiia UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMYECKHX TOCTPOEHUH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATH U JOKA3bIBATh CYKJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIIIeHHE. Benyias poinb npuHaanexuT MaTeMaTiKe U B JOPMUPOBAHUU
QITOPUTMHUYECKON KOMIOHEHTHI MBIIIJICHUS ¥ BOCIUTAHUHM YMEHHH JIeHCTBOBATH 110 33JaHHBIM aJlFOPUTMaM,
COBEPIIIEHCTBOBAThH U3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B mpoliecce pereHus 3agad — OCHOBOW y4eOHOM
JeSITeIbHOCTH Ha ypoKaxX MaTeMaTHKU — Pa3BUBAIOTCS TaKXKe TBOPUECKAs U MPUKIIAIHASI CTOPOHBI

MBIIIJICHUA.

OO6y4eHnne MaTeMaTHKe Aa€T BOZMOXKHOCTh Pa3BUBaTh Y 00yUYaIOLIMXCSl TOUHYIO, PAllMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXO0 ISAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CPEZICTBA JUISl BBIPAKEHHUSI CYKACHUN U HATJSIHOTO UX MPECTaBICHUS.

Heo0xonnMbIM KOMIIOHEHTOM 0O01IeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHHUHM SBJIETCS 00IIee 3HAKOMCTBO



C METO/IaMH [TO3HAHUSI ICHCTBUTEILHOCTH, TIPECTABICHHIE O PEAMETE M METOAAaX MaTeMaTHKH, UX OTIMYHN
OT METO/IOB JIPYTHX €CTECTBEHHBIX M T'YMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUSI MATEMaTUKH IS
peleHHs HayYHBIX U MPUKIaIHbIX 3a1a4. Takum o0pa3oM, MaTeMaTudeckoe 00pa3oBaHUE BHOCUT CBOM
BKJIa/1 B POpMHUPOBaHKE OOILEH KyIbTYphI YeJIOBEKa.

M3y4yenne MaTeMaTHKH TaKKe CIIOCOOCTBYET SCTETUUECKOMY BOCIIUTAHHIO YEJIOBEKA, TIOHUMAHUIO
KpacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO
U CUMMETPHUU.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anre0pa ABiseTCA OJTHUM U3 OIOPHBIX KypCOB OCHOBHOM ILIKOJIBI: OHA 00ECIIeUnBaeT U3yuyeHUEe JPYTrux
JUCLUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TAK U TYMaHUTapHOT'0 LIMKJIOB, €€ OCBOEHHE HEOOXO0AUMO IS
POAOIDKEHHs 00pa30BaHUs M B IOBCEAHEBHOM KU3HU. Pa3BuTne y 00y4aronmxcsi Hay9HbIX IpeACTaBICHUI
0 TIPOUCXOKACHUH M CYLTHOCTH alredpanyeckux abCcTpakuuid, criocode OTpaskeHHsI MaTeMaTUYeCKOn HayKOM
SIBJICHUHN B mponeccoB B IpUpoac u OGH.[CCTBG, POoJIM MAaTEMATUUICCKOTO MOACIIMPOBAHUA B HAYYHOM
IMO3HAaHWU M B IPAKTUKE CHOCO6CTByCT CpOpMPIpOBaHI/IIO HAay4YHOI'0O MUPOBO33PCHUA U KAYCCTB MBILIJICHUA,
HEOOXOIUMBIX JIJISl /IalITAI[UU B COBPEMEHHOM UG pOBOM ob1iecTBe. M3ydeHne anreOpbl €CTeCTBEHHBIM
o0pa3zom obecrieunBaeT pa3BUTHE YMEHHUS HAOII01aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPeOyeT
KPUTHYHOCTH MBIIJICHUWA, CII0OCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATHL CBOU I[GﬁCTBHSI " BBIBOJHBI,
dopmynupoBats yrBepxkaAeHUsA. OcBOCHHE Kypca anreOpbl 00eCrieunBaeT pa3BUTHE JOTMYECKOTO MBIIIICHHS
O6yanOHIHXC$[Z OHHU UCHOJB3YIKOT ACAYKTUBHBIC U HHAYKTHUBHBIC PACCYXKACHUA, 0606HICHI/I€ u
KOHKpETH3aIHIo, abcTparupoBanue u aHanoruto. OdyueHue anredpe npeanogaracT 3HauuTeIbHbINH 00bEM
CaMOCTOSTEIILHOH IESITeNbHOCTH 00yJarONINXCsl, IOATOMY CaMOCTOSITEIbHOE PEIICHHE 33124 €CTECTBEHHBIM
00pa3oM SIBIISIETCS pean3aiei JesiTeIbHOCTHOTO MIPHHIIUIA 00yIeHUsI.

B crpykrype mporpaMMbl ya4eOHOTO Kypca «Anredpay OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHHUMAIOT
COACPIKATCIIBHO-MCTOANUYCCKUC JINHUU: «Hucma n BBIYHMCIICHUA», <<Aﬂre6panquKMe
BBIpXKEHUS»; «Y paBHEHHS U HEPABEHCTBa»; «DyHKIuny. Kaxmas u3 aTux coaepkareIbHO-METOANYECKUX
JIMHUH pa3BUBAETCs Ha NPOTSHKEHUH TPEX JIET U3YUYEHUs Kypca, ECTECTBEHHBIM 00pa30M IMeperieTasich 1
B3aMMOJICICTBYS C IPYTUMU €T0 JIMHUAMU. B X071e n3yueHus Kypca o0ydaronumcs IPUX0IUTCs JTIOTUYECKU
paccyxaaTb, UCIIOJIB30BATh TGOPGTHKO-MHOX(GCTBCHHBIfI sI3BIK. B ¢BsI3M ¢ hTUM uenecoo6pa3H0 BKIIFOUYHUTH
B IIPOrPaMMy HEKOTOPBIE OCHOBBI JIOTHKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MAaTEMaTHYECKOTO
00pa3oBaHMs M CIIOCOOCTBYIOIINE OBJIAJICHUIO OOYYAIOIIMMUCS OCHOB YHUBEPCATBLHOTO MAaTEMaTUUECKOTO
s3bika. TakuM 00pa3oM, MOKHO YTBEPKIaTh, UTO COAEPKATETHLHOU U CTPYKTYPHOM OCOOEHHOCTHIO
Kypca«AnreOpay SBIISICTCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepskannie MTMHUN «HucTa ¥ BRIYMCIICHUSD CIIYKUT OCHOBOM ISl TaTbHEHIIIETO N3YUSHUSI MaTEMAaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIONIUXCS JIOTHYECKOTO MBIIIIECHUS, (POPMUPOBAHUIO YMEHHUS TIOJIb30BATHCS
ITOPUTMaMH, a TaKXKe MPUOOPETEHHIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX IS TOBCEAHEBHON KHU3HU.
PazBuTne MoHATHS O YKCIIe B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMU M UPPAILMOHATBHBIMU YHCIIAMH,
(hopMHUpPOBAHHEM MPECTABICHUN O TEUCTBUTEIFHOM YHCIIE. 3aBEPIIICHNE OCBOCHHSI YUCITIOBOU JIMHUA
OTHECEHO K cTaplIeMy 3BeHy 00IIero o0pa3oBaHUsl.

Copepxanue IByX alnredpandeckux JUHUN — «Anredpandeckue BhIpaKeHUs» U «Y paBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y 0OYUAIOIIMXCS MaTEMaTUYECKOI0 anmapara, He00X0JMMOro
JUISL peIIEHUs 3a/1a4 MaTEMAaTHKHU, CMEXKHBIX IIPEIMETOB U ITPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B ocCHOBHOM
IIKOJIe YU4eOHbII MaTepuall TpYyNIUpPyeTcss BOKPYT PallMOHAIBHBIX BhIpaKeHUH. AnreOpa JeMOHCTPUPYET
3Ha4YECHHE MATEMATHKHN KaK S3bIKa JIJIS TOCTPOEHUSI MaTEMAaTHYECKUX MOJIENIEH, OMCAHUS ITPOLIECCOB U
SABJICHUN pearbHOro Mupa. B 3agaun oOydeHus anredpe BXOAAT TaKxkKe AajbHeIee pa3BUTHE
QIITOPUTMHUYECKOTO MBIIIJIEHHS], HEOOXOJIMMOT0, B YaCTHOCTH, JUIsl OCBOCHUSI Kypca HH(POPMATUKH, U

OBJIa/ICHUE HAaBbIKAMHU JeTyKTUBHBIX paccyxaeHuil. [Ipeobpa3zoBanne cUMBOJIBHBIX (JOPM BHOCUT CBOM



cienn(puIecKuil BKJIa B pa3BUTHE BOOOPAKEHHsI, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.
Coneprxanue pyHKIIMOHATBHO-TpapUUECKOM JTMHUN HALIEIEHO Ha MOTY4YEeHHUE IIKOJIbHUKAMH 3HaHUH O
(GYHKIMAX KaK BaKHEHIIEH MaTeMaTn4ecKOl MOIEIH [T OIMCAHMS U UCCIIeIOBaHUS Pa3HO 00pa3HbIX
IPOLIECCOB M SIBJICHUH B IpHpoJe u odmiecTse. M3ydenue 3Toro Matepuaia CriocoOCTBYeT pa3BUTHIO Y
00y4JaroImuxcs yMEHHUS MCIIOIb30BaTh Pa3IMUHbIC BEIPA3UTEIbHBIEC CPEJICTBA S3bIKA MATEMATUKN —
CIIOBECHBIE, CAMBOJIMYECKHE, TpaduecKue, BHOCUT BKJIa B (POPMHUPOBAHUE MPEICTABICHUI O POITH

MAaTCMAaTUKHU B Pa3BUTUN HUBUJIIN3AlUN U KYJIBTYPBL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IIaHY B 8 KJ1acce u3ydaercs y4eOHbIH Kypc «Anredpay, KOTOPBIA BKIIOYAET
CJIEIYIOILME OCHOBHBIE pa3Jiesibl coAepkanus: «Hucia u BBIYUCICHUs Y, «Aredpandeckue
BBIPAKEHUS»,«Y paBHEHUS U HEPABEHCTBa», « DyHKIMMY». YUeOHbIH MJIaH Ha U3y4YeHHE anreOpsl B 8
KJIaccax OTBOJUT 3 y4eOHBIX yaca B Henento, 102 yueOHbIX yaca B TOJI.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucia 1 BLIYUCIECHAA

KBanpaThslil kopeHb u3 yncna. [lonstiue 00 uppanroHaabHOM ducie. JleciTHuHble NPUOIMKEHUS
uppanroHanbHbIX yrced. CBOMCTBa apu(METHUECKUX KBaPATHBIX KOPHEH M UX MPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{efiCTBUTEIbHBIC YHCIIA.

Crenens c 1eJIbIM TTOKa3atesieM U e€ cBoicTBa. CTaHaapTHas 3aMuch YUCIA.

AsiredOpanyeckue BbIpasKeHM sl

KBagparsslii TpEXUIIEH; pa3/I0KEHNE KBAAPATHOIO TPEXUICHA HA MHOKUTEIIH.

Anrebpanueckas Apodb. OCHOBHOE CBOMCTBO anredpandeckoii qpoou. CroxkeHue, BBIMUTaHHE,
YMHOXXEHUE, JeTICHHEe areOpandeckux Apooeii. ParionansHbie BRIpaKEHHs 1 UX ITPeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmyia KopHel KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOJALINXCS K TUHEHHBIM U KBaJpaTHeIM. [IpocTeiimume ApoOHO-paloHaNIbHbIE YPABHEHHUS.

['padmyeckas uHTEpIpETALUS YPAaBHEHUH C IBYMS IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUU C ABYMS
nepeMeHHbIMU. [I[prMepsl pellieHns cCucTeM HETMHEWHBIX YPaBHEHUN C IByMSI IEPEMEHHBIMMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrIocoOoM.

HucnoBsle HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JTHOM nepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB.
JIunelinble HEpaBEHCTBA € OJIHOM nepeMeHHOM. CUCTEMBbI INHEWHBIX HEPABEHCTB C OJJHOI MEPEMEHHOM.

DyHKIUH
[Tonstue pynkuuu. O6macTh onpeaeneHnus U MHOKECTBO 3HaueHuH GyHKIuH. CrocoObl 3aaHus
byHKIHH.

I'padux Gpynkiuu. Yrenue cBoicTB GpyHKLUU 10 e€ rpaduky. [Ipumeps! rpadukoB GpyHKuIMi,
OTpaXKaIOIIUX pealibHbIE MPOLIECCHI.

@DyHKIUY, ONHUCHIBAIOLIUE MPSIMYIO M 0OPaTHYIO MPOMOPLUOHAIBHbIE 3aBUCUMOCTH, UX I'papuKH.
OyHKIUU y = X%,y = X3, y=\/x, y= IxL

I'padmnueckoe pemienre ypaBHEHUN U CUCTEM ypaBHEHUH.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoeHne yaeOHOT0 mpeaMeTa «ANTreOps» TOKHO 00eCIedrBaTh TOCTIKEHUE Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus CICAYIOMINX JMYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHbIX
pe3yabTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO IpeIMeTa «Anredpay XapakTepu3yrTcs:

I[MaTpuoTHyeckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEPEca K IMPOLUIOMY M HACTOAILIEMY POCCUMCKOM MaTeMaTUKU, IEHHOCTHBIM OTHOIIICHHEM
K TOCTH)KEHUSIM POCCHICKIUX MAaTEMAaTHUKOB M POCCUNCKON MaTeMaTUYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX
JOCTUKEHHM B IPYrHX HayKax U MPUKIAIHBIX cepax.

I'paxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 0053aHHOCTEH TPaKJJaHWHA M PEaTM3allK €To MPaB, MPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYP, SABJICHUMN, MPOLIEAYP TPAKIAHCKOTO
obmiecTBa (BEIOOPHI, OIIPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHUIO STHYECKHUX TPOOIIEM, CBI3aHHBIX C
MIPAKTUICCKUM IMPUMEHEHHEM JOCTHKECHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJb- HO-ITHYECKHIX
MIPUHITUIIOB B JICATEIILHOCTH YYEHOTO.

Tpynosoe BocnuTaHue:

yCTaHOBKOﬁ Ha aKTUBHOC yqaCTHe B pGHICHI/II/I HpaKTquCKHX 3a1a4 MaTeMaTHqGCKOfI HaHpaBJIeHHOCTI/I,
OCO3HaHUEM BaKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs HA MPOTSHKEHUU BCEH YKU3HU JJIsl YCTICIITHON
npodeccuoHaNbHOM EATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUIA;

OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM UHAMBHUAYAIbHON TpaeKTOpUK 00pa30BaHUsl U KUZHEHHBIX TJIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH.

IcTeTnYecKoe BOCIIUTAHHUE:!
CIOCOOHOCTBIO K OMOIIMOHATBHOMY U ACTETUYECKOMY BOCTIPUATHIO MaTEMAaTHYECKUX 00BEKTOB, 3a/1a4,
pelIeHu!, pacCyKICHHI; YMEHHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'0 MO3HAHUA:

OpHGHTaHHCﬁ B JACATCIBHOCTH Ha COBPCMCHHYIO CUCTEMY HAYYHBIX Hpe)lCTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTHUA YCJIOBCKA, IPUPOIAbI 1 O6HI€CTBa, IMOHUMAaHHUEM MaTeMaTHIeCKOM HAYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAaIlOB eé Pa3BUTHA U 3BHAYUMOCTH JJId Pa3BUTUS HUBUIIN3AIIUU;

OBJIaJICHHEM SI3BIKOM MaT€MaTHUKU M MaTeMaTHIECKOMN Ky.]'ILTypOfI KaK CpCACTBOM IMO3HAHUWA MUPA,

OBJIaICHUEM HpOCTGﬁHIPIMH HaBBIKAMH HCCJICOBATEIbLCKOM JESITCIIbHOCTH.

dusnyeckoe BocnuTaHue, popMupoBaHue KyJbTYPbI 310POBbSl H IMOIMOHAJIBHOI0 0JIarONOIy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbsI, BEAEHUS 30POBOTrO
oOpasa >KHU3HH (310pOBOE NMUTAaHUE, COATTAaHCUPOBAHHBIN PEXUM 3aHATHH U OTJbIXA, peryisipHas pu3nyeckas
aKTUBHOCT);

c(OPMHPOBAHHOCTHIO HaBBIKA peIeKCHH, TPU3HAHHUEM CBOETO IIPaBa Ha OMIMOKY U TaKOro )K€ IMpaBa
APYroro 4eJoBeKa.

IK0JI0THYeCcKOe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MAaTEMATHYCCKUX 3HaHI/II\/’I JJISA peHIeHI/IH 3a1a4 B O6.]'IaCTI/I COXpaHHOCTI/I
OKpY’KaroIen cpe/bl, IIIaHUPOBAHUS MTOCTYNKOB U OIIEHKH X BO3MO>KHBIX TTOCTIEACTBHIA IS OKPYKAIOIIeH
CpeIbl;

OCO3HAaHHEM TJI00aTBFHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U TIyTeH MX pemIeHUs.

JInYHOCTHBIE pe3y/IbTaThl, 00ecNeYHBAIOIIME AJANTALMI0 00YYAKOIIErocs K M3MEHAIOLUM CS
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:



— TOTOBHOCTBIO K JIGHCTBUSM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IEATENbHOCTh, B TOM YHCJIe YMEHUE YUUTHCS Y IPYTUX JHOJCH,
puoOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIMHU U3 OIbITa IPYTUX;

— HEO0OXOJIUMOCThIO B (POPMUPOBAHMM HOBBIX 3HAHUI, B TOM uncie GopMyIMpOBATh U1, TOHSTHU,
THIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHEee HE U3BECTHBIX, 0CO3HABATH JEPHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U ACHCTBUS, (DOPMYIUPOBATDH
U OLICHUBAThH PUCKHU U MOCIEICTBU, (HOPMUPOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaTbl OCBOCHHS POTrpaMMbl y4eOHOTo peameTa «Anredpa»

XapaKTEepPU3YIOTCs OBIIAJICHUEM VHUBEPCANbHbIMU HO3ZHAGAMETbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OCUCMBUIMU.

1) VYnueepcanvnvie noznasamenvHule oelicmeaus obecneuusarom Gopmuposanue 6a3068blx KOCHUMUBHBIX

npoyeccoes O6yllaIOLl/ﬂ/DCC}Z (OC60€HM€ Memoo08 NO3HAHUA OKpyotcarouieco mupa, npuUMeHeHue j102uU4eCcKux,

ucc1e008amenbCKux onepayutl, yMmeHut pabomams ¢ uHgopmayueti).

Ba3oBrle Jlornuyeckue aeficTBUA:

— BBIABIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMaTUYECKHX OOBbEKTOB, TOHITUH,
OTHOIICHHIA MEXy TOHATUAMHE; (OPMYITHUPOBATH ONPEIEICHUS TIOHATHIA; YCTaHABINBAThH
CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIINH, OCHOBAHUS JJIs1 0000IIECHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

— BOCHPUHUMATh, GOPMYIUPOBATH U MPE0OPA30BLIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OTpULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

— BBIABJISATh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax, JAHHBIX,
HaOJIOICHUSAX U YTBEPXKACHUSX; Ipe/iaraTb KpUTEPUHU AJIs BBISBICHHUS 3aKOHOMEPHOCTEHN U
IIPOTUBOPEUUH;

— JACJIaTb BbIBOJALI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMO38.KJHO‘ICHI/II7I, y'MOBaKJ'II-OLICHI/Iﬁ 1O aHAJIOTHUH,

— pa30upaTh 10Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEP)KICHHUH (IIpsAMBIE U OT IPOTHUBHOTO), TPOBOANUTH
CaMOCTOSITENIbHO HECITIO’KHBIE OKa3aTeNbCTBA MaTEMaTHUECKHUX (PaKTOB, BBICTpauBaTh apryMEHTAIIHIO,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH CII0CO0 pelieHns yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BBIOMpATh HanOoJIee MOIXOAAIIHNHA C YIETOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHE JeicCTBUA:

— HCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENIbCKUIT HHCTPYMEHT MO3HAaHUSI; POPMYIHMPOBATH BONPOCHI,
buKcupymoue NpoTUBOPEUne, MpodIeMy, CaMOCTOSTEILHO YCTAHABIMBATh HCKOMOE U JaHHOE,
(bopMuUpOBATH THIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

— TIPOBOJHTH MO0 CAMOCTOSATEIILHO COCTABICHHOMY IIJIAHY HECIOXHBIM SKCIIEPUMEHT, HEOOIIBIIIOE
UCCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTn4eCcKoro 00beKTa, 3aBUCHMOCTEH 00bEKTOB
MEXIy cOO0H;



— CaMOCTOSITEIILHO (POPMYITUPOBATH 000OIIECHUS M BBIBOABI 110 Pe3yJbTaTaM IMPOBEIEHHOTO
HAOJTIOJICHUS, HCCIICIOBAHNS, OLICHUBATh JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011eHNI];

— IMPOrHO3UpPOBATH BO3MOKHOC PAa3BUTHUC IMMPOLECCA, d TAKKC BbIIBUT'ATh MIPCAIIOJIIOKCHHUA O €TI0
Pa3BUTHUU B HOBLIX YCJIOBUSAX.

Pabora ¢ undopmanmeii:

— BBIBJISITH HEAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJIsI PEIICHUS
3a7a4u;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(YOPMAIUIO pa3IMUHbIX
BUOB U (pOPM IIPECTABICHHUS;

— BBIOMpaTH PopMy MpencTaBieHUs] HHOOPMAIMH U HIUTIOCTPUPOBATH PEelIaeMble 3314l CXEMaMH,
qyarpaMMamu, HHOM rpaduKoi 1 UX KOMOMHALUAMY;

— OILIEHMBATh HAJEKHOCTh MHPOPMALIMH 110 KPUTEPHSM, NIPEATIOKEHHBIM YUUTEIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSITEIIBHO.

2) Vuueepcanvhvie KOMMYHUKAmMUBHbLE Oelicmaus 0becnedusaom c@hopmupo8anHoCms COYUATILHBIX
HABbIKO8 00Y4AIOUWUXCAL.

Oo0urenue:

— BOCIIpUHHUMATL U q)OpMy.]'II/IPOBaTL CYKACHUA B COOTBCTCTBHUU C YCJIIOBUAMHU U LECIIAMU 06IJ_[CHI/I$I;
ACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, 1aBaTh
MOSICHCHUA 110 X0y PCIICHUS 3aa9U, KOMMCHTHPOBATDb HOJ'IyLIeHHHﬁ pe3yibTar;

— B X0JIe 00CYXIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMON TeMbl, IPOOIEMBI, PelIaeMoii
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHHUS; COTTOCTABIISTh CBOU CYXKICHUS C
CYXKJICHUSIMH JIPYTUX YYaCTHUKOB JMAJIOTa, 0OHAPYKUBATh Pa3IUYHe U CXOACTBO MMO3UIIHUIL; B
KOPPEKTHOI opme popMyInpoBaTh pa3HOTIIACHsI, CBOU BO3PAKEHNS,

— MPEACTaBJIATh PE3YNbTAThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUIEHUS C YYETOM 3aJ]1a4 NMPE3eHTalMU U 0COOEHHOCTEN
ayJIUTOPUH.

CoTpyaHu4ecTBo:

— IMOHUMATh U HUCII0JIB30BaTh NPECUMYIICCTBA KOMaH)IHOfI n I/IH]IHBHI[Y&HLHOﬁ pa6OTBI IIpyu pCHICHUN
y‘~I€6HI)IX MaAaTEeMaTUYCCKUX 3aJa4,

— MPUHUMATH LI€Jh COBMECTHOMU JESITeNbHOCTH, TUTAHUPOBATh OPTraHU3aIIUI0 COBMECTHOMN paboTHI,
pacrnpenenaTh BUABI paboT, JOrOBapUBATHCS, 00CYKIaTh MPOIECC M pe3yJabTaT padoThl; 00001IaTh
MHEHHS HECKOJIBKUX JTIONEH;

— Yy4acTBOBAaTh B IPYyMIOBBIX (hopmax paboThl (00CyXk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOK YaCTh pa6OTI)I 1 KOOPAMHHUPOBATH CBOU HGIZCTBI/IH C APpYTUMHU YICHAMU KOMaHAbI;

— OLIEHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT 10 KPUTEPUAM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aMMOJEHCTBHUS.

3) Vnuueepcanvhuvle pecynamuensie oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuszanms:

CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELICHHS 3aauu (UM €r0 YacTh), BBIOMpPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOIb:

— BJIAJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ysibTaTa perieHus
MaTeMaTHYeCKOM 3a7auH;

— MNPEABUACTb TPYAHOCTH, KOTOPLIC MOI'YT BOBHUKHYTH IIPpHU PCIICHNHU 3aJa4l, BHOCUTHE KOPPEKTHUBEI B
JCATCIIBHOCTh HAa OCHOBE HOBBIX 06CTO$IT€J'IBCTB, HafI,HGHHBIX OH_II/I6OK, BBIIBJICHHBIX pr,I[HOCTeﬁ;

— OLIGHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEILHOCTH IIOCTABICHHOM IIETH U YCIOBUSAM, OOBSCHSTH
MPUYUHBI JOCTHKCHUS WU HEIOCTHXKEHUS 11e]I, HAXOAUTh OIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yqe6Hor0 Kypca «Anre6pa» 8 xnacc JOJIXKHO obecneyuBaTh AOCTHUXKCHUC CIICAYIOIHNX
NpCaAMCETHBIX O6pa30BaTeJ'IBHBIX PE3yJIbTAaTOB:

Yucaa ¥ BLIYUCIECHUS

Hcnonp30BaTh HayalbHEIC MMpeACTaBJICHHA O MHOXKCCTBC JEUCTBUTEIIBLHBIX UUCEN IS CpaBHCHMUA,
OKpYIJICHHUA U BBI‘{PICJICHPII;'I; I/1306pa)KaTI> JEUCTBUTEIILHBIC YMClIa TOUYKAaMU Ha KOOpHHHaTHOﬁ HpHMOﬁ.

HpI/IMeHFITI) IIOHATHEC apnq)MeTqucxoro KBaApPATHOI'O KOPHJA; HAa- XOJAUTHb KBAJIPATHBIC KOPHU, UCITIOJIb3Ys
IIpu H606XOI[I/IMOCTI/I KaJIbKYJISATOP; BBIIIOJIHATD npeo6pa30BaHH$1 BLIpa)I(eHI/Iﬁ, COACPIKAIUX KBAAPATHBIC
KOpHH, UCITOJIb3Ys1 CBOlCTBa KOpHeﬁ.

Hcnons3oBath 3anucy OOJBIIUX M MAJIBIX YKCET C TIOMOIIIBIO IECATUYHBIX Apo0ei u cTeneHel uncina 10.

Auredpanyeckue BbIPasKeHUs

HpI/IMerlTB TIOHATHUC CTCIICHU C LI CJIBIM ITOKA3aTCJICM, BBIIIOJIHATDH HpCO6p330BaHI/I$I BBIpa)KCHHﬁ,
COACPpIKAIIUX CTCIICHHU C LECJIBIM ITOKA3aTCIICM.

BoInonHATE TOXKAECTBEHHbIE TPeo0pa30BaHMsl palliOHAIBHBIX BBIPAXKEHUI Ha OCHOBE MPaBUJI IEUCTBUI
HaJl MHOTOWICHAMH U alreOpandecKuMH IpoOsMHU.
PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUATEIH.

HpI/IMCHHTB HpeO6pa30BaHI/I$I BLIpa)KeHPIfI JJId pCIICHUA Pa3JIMYHBIX 3aa4 U3 MAaTCMAaTUKH, CMCKHBIX
npeaAMeTOB, U3 peaanoﬁ IMPAKTUKH.

YpaBHeHHsSI © HEPABEHCTBA

Pemrats nuHelHbIE, KBapaTHbIE YPABHEHUS U PAL[MOHAIIBHBIEC YPABHEHM S, CBOAAIINAECS K HUM, CUCTEMBI
JBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBoNTH MpOCTEMIINE HCCAENOBAaHUS YPABHEHUI U CUCTEM YPAaBHEHHUI, B TOM YHCIIE C TPUMEHEHNEM
rpaduUecKux MpeacTaBIeHU (YCTaHaBIMBATh, UIMEET JIU YpaBHEHUE UJIM CUCTEMA YPaBHEHUH pelieHus,
€CJIN UMEET, TO CKOJIBKO, U IIp.).

[lepexoauTsb OT ciioOBeCHOM (HOpMYTUPOBKH 3a1a4M K €€ anredpandeckoil MoIeH ¢ TOMOIIbIO COCTABICHHS
YPaBHEHUS UJIM CU- CTEMBI YPABHEHUM, HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4
MTOJIYYEHHBIN pe3yJbTar.

IIpuMeHATh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; PEIIaTh JIMHEWHBIE HEPAaBEHCTBA C
OJIHOM NMepeMEeHHOM U X CHUCTEMBbI; 1aBaTh rpa)UuecKyro WILTIOCTPALINIO MHOKECTBA PEIlIeHNH HEPaBEHCTBA,



CHUCTCMBI HEPABCHCTB.

DOYyHKIUHT

[Tonnmatp 1 UCIOIB30BaTh PYHKIIMOHATbHbBIE TIOHSATHUS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE 0003HAYCHHUS);
OTpeeNsATh 3HaueHne (PyHKIUU 10 3HAYEHUIO apryMEHTa; ONpeAesATh CBONUCTBA PYHKIHMH 110 €€ rpaduky.

Ctpouts rpaduku meMeHTapHbIX QyHKIMH Buaa y = K/X , y = X2, y= x3, F\/X, y= IxI; onuceiBath
CBOMCTBa 4MCIOBOW (YHKUUU MO e€ rpaduKy.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HaumeHoBaHHe pa3esioB U TeM IPOrpaMMbl KosinuectBo yacoB Harta Bujibl AesITe/IbHOCTH Bupsl, DJIeKTPOHHBIE
n/n H3y4YeHusl hopmsbr (mudpossbie)
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIS 00pazoBaTelbHbIe
padoTsl padoTsI pecypest
Paspen 1. Uucaaa u Bbrunciaenusi. KBagpaTHbie KopHu
1.1. | KBampaTHblil KOpPEHb U3 YHCIIA. 1 0 0 DopMyIHpoBaTh ONpE/ieIeHIE KBaAPAaTHOTO KOPHS U3 YKCIA, apH()METHIECKOTO | Y CTHBIN https://infourok.ru/
KBaJIpaTHOrO KOPH; 0OIIpoc; https://resh.edu.ru/
ITuceMennslit
KOHTPOJIb;
1.2. | TousTHe 06 HPPALIHOHATILHOM YHCIIE. 1 0 0 TIpUMEHSTH ONEPALIMIO H3BICYCHHUS KBAAPATHOrO KOPHS M3 YUCIIA, HCIIONb3Ys VerHslit https://infourok.ru/
[pU HEOOXOAMMOCTH KaJIbKYJIATOP; oIpoc; https://resh.edu.ru/
CpaBHHMBATH U YIIOPSI0YMBATD PALIHOHAIBHBIC U HPPALMOHAILHBIC YUCIIA,
3aIMCaHHbIE C IOMOLIBIO KBaJPAaTHBIX KOPHEH;
1.3. | Jdecstnunble NpHONIKCHUS NPPALMOHAIBHBIX YHCEIL. 1 0 0 OlieHNBATh KBAAPATHBIC KOPHH LIEIBIMU YHCIAMH U ACCATUYHBIMH JPOOSIMH; IMucemennsiii | https://infourok.ru/
KOHTPOJIb;
1.4. | [leiicTBUTEIBHBIE YHCITA. 1 0 0 OueHuBaTh KBaPaTHBIE KOPHH IIEJBIMA YUCIIAMH U JIECATHIHBIME JPOOSIMH; VeTHBII https://infourok.ru/
orpoc;
1.5. | CpaBHeHHe IEHCTBUTENBHBIX YHCEIL. 1 0 0 CpaBHHMBATH M YIIOPAI04MBATh PAIIHOHATLHBIE H MPPALMOHAILHBIE YHCIIA, VCTHBIR https://infourok.ru/
3aIHCaHHbIe C TOMOIIBIO KBaJAPAaTHBIX KOPHEH; orpoc;
ITucpMennsIit
KOHTPOJIb;
1.6. | ApudmerHueckuii KBaapaTHbIH KOPEHb. 3 1 0 BbIumCIsTh 3HAYCHHS BBIPOXKCHHI, COACPIKAIIMX KBaAPATHBIC KOPHH, UCIIONB3YsT | VCTHBIH https://infourok.ru/
HpH HEOOXOIMMOCTH KaJIbKYJISITOD; orpoc;
ITucpMennsIit
KOHTPOJIb;
Konrponsnas
pabora;
1.7. | YpaBHenue Buja X2= a. 1 0 0 Hccnenosath ypaBHEHHE X2 = a, HAXOAUTH TOYHbIC M MPUOIMKEHHBIC KOPHY NPH | Y CTHBIN https://infourok.ru/
a>0; oIpoc; https://resh.edu.ru/
1.8. | CoiicTBa apu(pMeTHIECKUX KBAJAPATHBIX KOPHEIL. 3 0 0 HccnenoBaTh cBOMCTBA KBaAPaTHBIX KOPHEH, TPOBOJISL YHCIOBBIE SKCIIEPHMEHTEI C| Y CTHBIN https://infourok.ru/
HCIIOIB30BAHAEM KAIBKYITOPA (KOMITBIOTEPA); orpoc; https://resh.edu.ru/
Jloka3pIBaTh CBOWCTBA apU(METHYECKUX KBAIPATHBIX KOPHEH; IPUMEHATh UX Juisl | [IuchMeHHbIH
peoOpa3oBaHusl BBIPAKEHHUI; KOHTPOJIB;
1.9. | IIpeoGpa3soBaHne YHCIOBBIX BBIPAKEHHI, CO JICPIKALINX 3 1 0 BbINONHATH PeoOpa3oBaHus BEIPAKEHNH, COAEPKAIIKX KBAAPaTHBIC KOPHU. VerHbli https://infourok.ru/
KBaJIPATHBIC KOPHH Bripaxath mepeMeHHbIe 13 TeOMETPHIECKHX U HHU3HIecKiX GopMyIT; orpoc; https://resh.edu.ru/
TTucsMenHsIit
KOHTPOJIB;
KonTtponbHas
pabora;
Hroro no pazaeny 15




Paznen 2. Yncaa u Beruncienns. CTeneHp ¢ neJbIM MOKa3aTelieM

2.1. | CremneHb C HEeIbIM OKa3aTelIeM. 1 DopMyMpoBaTh ONpe/eNICHIE CTENEHH C 1IeIIbIM OKa3aTeNeM; VerHbli https://infourok.ru/
orpoc;
ITucbMenHsIit
KOHTPOJIb;
2.2. | CrangapTHas 3aIKCh YUCTIA. 2 ITpencTaBnsATh 3anuCh OONBIINX U MAJBIX YHCEII B CTAHAAPTHOM BUJIE; VerHbrit https://infourok.ru/
ompoc; https://resh.edu.ru/
2.3. | Pa3mepbl 06BEKTOB OKPYIKAIOIIEro Mupa (0T 1 CpaBHHBATb YKCIIA M BEJIMYMHBbI, 3aIIMCAHHBIE C UCIOJb30BaHueM crernexu 10; VerHslit https://infourok.ru/
9JIEMEHTAPHbIX YaCTHUI[ 10 KOCMUYECKHX 00BEKTOB), Vcrionb30Bath 3aIKCh YHCEN B CTAHIAPTHOM BHJIE [UIS BBIDAXKEHHS Pa3sMEPOB oIpoc; https://resh.edu.ru/
JUTHTEIIBHOCTD [POLIECCOB B OKPYXKAIOLIEM MHpE. 00BEKTOB, JUMTEIHOCTH MPOLIECCOB B OKPYIKAIOLIEM MHPE;
DopMyIIHPOBATh, 3IKCHIBATE B CHMBOJIHYECKON (OPME M HILTIOCTPUPOBATH
HPUMEPaMH CBOMCTBA CTENECHH C LIEJbIM T10Ka3aTelIeM;
2.4. | CBoiicTBa CTeNEHH C LIEJIBIM [I0Ka3aTesIeM 3 TIpuMeHATH CBOMCTBA CTEMEHH ISl IPE0OPa30BaHusl BBIPAKEHUH, COepKaMX | Y CTHBIH https://infourok.ru/
CTEINEHH C LEJIBIM T10Ka3aTelleM; orpoc;
BBINONHATE JEHCTBUS C YHCIIAMH, 3AIUCAHHBIMA B CTAHAAPTHOM BHJIE TTicoMeHHBII
(YMHOKEHHE, [IeJIEHUE, BO3BE/ICHHE B CTENCHB); KOHTPOJIb;
KonTtposbHas
pabora;
HUroro no pasueny 7
Paspen 3. Anrebpanyeckue Bbipazkenusi. KBajpaTnplii Tpéxuiien
3.1. | KBagpaTHblil TpEXUIICH. 3 Pacrio3HaBath KBaJPaTHBIH TPEXWICH, yCTAHABINBATH BO3BMOXKHOCTb €0 YcTHbli https://infourok.ru/
Pas3JIOKEHHUS Ha MHOXHTEIIH; 0oIpoc; https://resh.edu.ru/
Packiia/ipiBaTh Ha MHOYKHMTENH KBAAPATHBIN TPEXUIIEH C HEOTPHIATETHHBIM
JUCKPUMHHAHTOM;
3.2. | Pa3noxeHne KBagpaTHOro TPEXUICHA HA MHOKUTEIIH 2 PackiaipIBaTh HA MHOXKUTENH KBaJIPaTHBIN TPEXWIEH C HEOTPHULATEIHBIM VerHbIR https://infourok.ru/
JUCKPUMHHAHTOM; orpoc; https://resh.edu.ru/
ITuceMenHbIi
KOHTPOJIb;
Hroro no paszeny 5
Pa3nen 4. Anire6panyeckue BbipazkeHusi. Ajaredpandeckas Jpodb
4.1. | AnreGpaunyeckast 1po0b. 1 3anuceIBaTh areOpanveckyie BhIpaKeHHs; VerHbli https://infourok.ru/
ormpoc;
IIuceMennbIit
KOHTPOJIb;
4.2. | omycTuMble 3HAYEHHS IEPEMEHHBIX, BXOISIIHX B 2 Haxoautb 0071acTh ONpeiesIeHNs! PAlHOHATBHOTO BEIPaXKCHNUS; VerHslit https://infourok.ru/
anredpanyecKie BbIPaKeHNS. oIpoc; https://resh.edu.ru/
TTucsMenHsIit
KOHTPOJIB;
4.3. | OcHOBHOE CBOCTBO anreOpandeckoi Apoou. 3 BBINONHATE YUCIOBBIC MOJCTAHOBKU U BEIYUCIATH 3HAYCHUE JPOOH, B TOM YHCIE ¢| Y CTHBIA https://infourok.ru/
HOMOIIBIO KAIIbKYJISITOPa; ormpoc;




4.4. | Coxpamienue apo0eii. 2 DopMyIHpPOBaTH OCHOBHOE CBOHCTBO anredpandeckoil ApoOH 1 IPHMEHATH eT0 Verusrit https://infourok.ru/
17151 IpeoOpa3oBaHus Apooeii; orpoc; https://resh.edu.ru/
TTuceMeHHbII
KOHTPOJIb;
KonTtponbHas
pabora;
4.5. | CnoxeHue, BbIYMTAHUE, YMHOKCHHUE U JIETICHUE 4 DOopMyIMPOBATH OCHOBHOE CBOWCTBO aire0pandyeckoil ApodK U IPUMEHSTh €ro Ycerubiit https://infourok.ru/
anrebpanueckux Jpodei. 1151 ipeoOpa3oBauus Apobeii; orpoc; https://resh.edu.ru/
4.6. | [IpeoOpasoBanie BBIPAKEHHIT, COMEPIKAIIIX 3 BBInONHATE AEHCTBHS ¢ aireOpandeckKuMu Jpo0smu; Ycrublit https://infourok.ru/
anredpanyeckue JpooH. TpumMensaTs peoOpa3oBaHus BEIPAKEHUI VIS PEIICHUS 3a/1ay; orpoc; https://resh.edu.ru/
Beipaxath nepeMeHHbIe U3 GopMy (pU3MIECKUX TEOMETPHYECKUX, TTuceMeHHbII
OIHUCHIBAIONIMX OBITOBBIE CUTYALKH); KOHTPOJIb;
KonTtponbHas
pabora;
Hroro no pazueny 15
Pasgen 5.YpaBHenusi u HepapeHcTBa. KBajipaTHbIe ypaBHeHHs
5.1. | KBaaparHoe ypaBHEHHE. 1 Pacrno3HaBaTh KBaJIpaTHbIC YPaBHEHHS, VeTHbrit https://infourok.ru/
3anuceBaTh GOpMyITy KOPHEH KBAJPATHOrO yPABHEHHUS; PELIATH KBAIPATHLIE orpoc;
yPaBHEHHUSI — TIOJIHBIE U HETIOJIHBIE;
5.2. | HenonHoe KBaJpaTHOE ypaBHEHHUE. 1 [IpoBOANTH IPOCTEHIIINE HCCIECAOBAHUS KBAIPATHBIX YPaBHEHHI, VeTHbIi https://infourok.ru/
oIIpoc; https://resh.edu.ru/
5.3. | ®opmyna KOpHEH KBaJPaTHOrO ypaBHEHHUSL. 3 Pemiarts ypaBHEHHs], CBOAAIIMECS K KBAPATHBIM, C OMOIIBIO TIPe0OPa3oBaHuii 1 | VCTHBIH https://infourok.ru/
3aMEHOM epEeMEHHO; oI1poc;
ITucermennbIit
KOHTPOJIb;
5.4. | Teopema Buera. 2 Hab6ro1aTh 1 aHAJIM3HPOBATH CBSI3b MEXLY KOPHSIMHA U K03 dHIHeHTaMK VCTHBIM https://infourok.ru/
KBaJIpaTHOTO YpaBHEHHSI; 0oIpoc; https://resh.edu.ru/
@opMyIIHpOBaTh TeopeMy Buera, a Takike 00paTHYIO TEOPEMY, IPUMEHSTH ITH
TEOpEM JITs peLeHNsI 3a/1a4;
5.5. | Pemenne ypaBHeHHil, CBOAIIMXCS K KBAPATHBIM. 3 PerraTh ypaBHEHHs, CBOSIIMECS K KBaAPATHBIM, C OMOIIBIO TPpe0Opa3oBaHuii n | VCTHBIN https://infourok.ru/
3aMEHOI epPeMeHHOIT; 0oIpoc; https://resh.edu.ru/
TTuceMeHHbBIH
KOHTPOJIb;
5.6. | [Ipocreiiume 1poOHO-palOHANBHBIE yPABHEHHUS. 2 PemmaTh TeKCTOBBIE 3a1a4t aNreOpauecKuM CIOCOO0M: MEPEXOIUTH OT VCTHEIH https://infourok.ru/
CJIOBECHOM (hOPMYITMPOBKH YCIOBHUS 331a4H K aareOpandeckoi MOACIH My TEM ompoc;
COCTaBJIEHHUS yPABHEHHUS; PELIATH COCTABIEHHOE YPABHEHHE; HHTEPIPETHPoBaTh | [TMchMEHHBIH
pe3yJibTar; KOHTPOJIb;
5.7. | Penrenne TEKCTOBBIX 32/1a4 C TOMOIIBIO KBAIPATHBIX 3 3HaKOMUTBCS C HCTOPUEH Pa3BUTHS alreOpsl; Yerubiit https://infourok.ru/
ypaBHEHHI oIpoc; https://resh.edu.ru/
ITucrmennbIit
KOHTPOJIb;
KonTtposbHas
pabora;
Hroro o paszaeny: 15




Pa3gen 6. YpaBHenusi u HepaBeHcTBa. CucTeMbl YpaBHeHUI

6.1. | JluneiiHoe ypaBHEHHE C ABYMs [IEPEMEHHBIMH, €TI0 2 Pacrno3HaBaTh JIMHEHHbBIC YPaBHEHHS C IBYMsI [IEPEMEHHbBIMH; VeTHBIIT https://infourok.ru/

rpadHK, MPUMepbI PELICHHs yPABHEHUH B LIENbIX YHCHIAX. orpoc; https://resh.edu.ru/
IMuceMeHHsIi
KOHTPOJIb;

6.2. | Pemrenne cucteM IBYX JIMHEHHBIX YPAaBHEHHUIT C ABYMSI 3 Ctpouth rpadHKH JTHHEHHBIX YPaBHEHHI!, B TOM YHCIIE HCIIOB3YS LH(MPOBbIE VerHsrit https://infourok.ru/

TIEPEMEHHBIMH. pecypcsr; ompoc; https://resh.edu.ru/
Paznuyath napauieNbHbIC W IEPECEKAIOLIMECS MPSIMBIE 110 HX YPAaBHCHHSIM;

6.3. | IIpumepsl perueHus CHCTEM HEMHEHBIX YPaBHEHHUH C 3 Pemats cucteMsl ABYX JIMHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH YerHbiit https://infourok.ru/

IBYMsI [IEPEMEHHBIMH. THOZCTAHOBKOI1 U CIIOXKEHHEM; orpoc;
IMuceMeHHsbIi
KOHTPOJIb;

6.4. | I'padrueckast HHTEPIPETALHS yPABHEHHUS C ABYMSI 2 PewaTs CHCTEMBI IBYX JIMHEHHBIX YPABHEHHIT C IBYMSI IEPEMEHHBIMH VerHslit https://infourok.ru/
MEePEMEHHBIME M CHCTEM YPaBHEHHUH C ABYMS MOJICTAHOBKOM U CIIOKEHUEM; orIpoc; https://resh.edu.ru/
[IEPEMEHHBIMH. PewaTs NpOCTEHIIINE CHCTEMBI, B KOTOPBIX O/IHO U3 YPABHEHHI HE SIBISICTCS IuceMeHHBIH

JIMHEHHBIM; KOHTPOJIb;
6.5. | PeuieHne TEKCTOBBIX 33/1a4 C TIOMOIIBIO CHCTEM 3 TpuBoaHTS rpaUUECKYI0 HHTEPIIPETALHIO PEIICHHS YPABHEHHUS C ABYMSI VerHbrit https://infourok.ru/
ypaBHEHHI [EPEMEHHBIMU U CUCTEM YPABHEHHUIH C ABYMsI IEPEMEHHBIMH; oIpoc; https://resh.edu.ru/
Pemath TeKCTOBBIE 3a1a4H areOpandeckiM CiocodooM; TTicoMeHHBII
KOHTPOJIb;
KonTtposbHas
pabora;
Hroro 1o paszaeny: 13
Paznen 7.YpaBuenusi u HepaBencTBa. HepaBencrpa
7.1. | Yncnosble HepaBEHCTBA M X CBOHCTBA. 2 DopMyIIMPOBATh CBOICTBA YHCIOBBIX HEPABEHCTB, HILTIOCTPUPOBATD UX HA YcTHbII https://infourok.ru/
KOOPAMHATHOI TIPsIMOH, TOKa3bIBATh aNreOpanuecKu; ompoc;
ITucpMennsIit
KOHTPOJIb;
7.2. | HepaBeHCTBO C O/JIHOH TTEPEMEHHOIA. 2 TIpuMeHSITh CBOWCTBA HEPABEHCTB B XOJIe PEIICHHS 3a/1a4; IMucemennsiii | https://infourok.ru/
KOHTPOJIb;

7.3. | Jluneiinbie HEpaBEHCTBA C OJIHOM MEPEMEHHOM U UX 2 Pemiath JHHEHHbIC HEPABEHCTBA C OTHOI TIEPEMEHHOM, H300paKaTh pelieHne VeTHblit https://infourok.ru/

peleHue. HEpPaBEHCTBA Ha YHCIIOBOM MPSIMOIi; ormpoc;
TTucsMenHsIit
KOHTPOJIB;

7.4. | CucreMsl JIMHEHHBIX HEPABEHCTB ¢ OJIHOI MepeMeHHOH 1 | 3 PemmaTh cHCTEMBI TMHEHHBIX HEPABEHCTB, N300paXKaTh PENICHUE CHCTEMBI VerHsrit https://infourok.ru/

HX peIlICHue. HEPABEHCTB Ha YKMCIIOBOI MPAMOIA; ompoc;
ITucpMennsIit
KOHTpOJIb;

7.5. | N3obpaxenne perneHust TMHEHHOTO HEPaBEHCTBA M HX 3 Pemath cucTeMbI THHEHHBIX HEPABEHCTB, H300paXaTh PEIICHHE CUCTEMBI VeTHbli https://infourok.ru/

CHCTEM Ha YHCIIOBOH MPSMOi HEpaBEHCTB Ha YMCIIOBOH MPSIMOIf; orpoc; https://resh.edu.ru/
ITuceMennsIit
KOHTPOJIb;
KonTtposbHas

pabora;




Hroro no paszeny: ‘ 12 ‘

Pa3zngen 8.®@ynkuun. OCHOBHbIE IIOHATHS

8.1. | IMousTue GpyHKIMU. 1 Hcrnonp30Bath QYHKIMOHANBHYO TEPMHHOJIOTHIO H CHMBOJIUKY; Verubiit https://infourok.ru/

ompoc; https://resh.edu.ru/
8.2. | OGuacth ompe/ielieH!s 1 MHOXKECTBO 3HaueHui GpyHkuun. | 1 Bbranciisite 3HadeHus (yHKUHI, 3aJaHHBIX GopMyTaMu (IIpH HEOOXOAMMOCTH VerHblit https://infourok.ru/
HCIIONB30BATh KAJIBKYJIATOP); COCTABIIATH TAaOINIBI 3HAYCHNH (YHKINH, oIpoc; https://resh.edu.ru/
CTpouTh 110 TOUKaM rpaduKy (yHKIHiIL;

8.3. | Croco0s! 3agauus QyHKIHH. 1 Hcnonp3oBaTh (HyHKIHOHANBHYIO TEPMHUHOJIOTUIO X CHMBOJIHKY; VeTHbli https://infourok.ru/
Hcenenosath mpUMepsl IpaduKoB, OTPAXKAIOIINX PEAbHbBIC IPOLIECCH U orpoc;
SBJICHHS,

8.4. | I'paduk PyHKIMH. 1 [IpuBOAKTE IPUMEPBI IPOLIECCOB U SIBIEHMUH C 33/IaHHBIMH CBOHCTBAMH; VerHblid https://infourok.ru/
Hcnonb30BaTh KOMIBIOTEPHBIE IIPOrPAMMBI ISt TOCTPOeHHUs rpaduKoB QyHKIMiA | onpoc; https://resh.edu.ru/
U U3y4EHUs] UX CBOWCTB; ITucbMenHsIi

KOHTPOJIb;

8.5. | CaoiicTBa (yHKIHH, NX OTOOpaKEHUE HA 1 OmHchIBaTh CBOMCTBA (DYHKINK Ha OCHOBE €€ rpauueckoro mpeCTaBIeHNs; VeTHbIit https://infourok.ru/

rpaduke orpoc; https://resh.edu.ru/
IucpmenHsbIi
KOHTPOJIb;

Hroro no pazzeny: 5

Pazgen 9. ®@ynkuun. Yncaosbie GyHKIHH

9.1. | YreHue u MOCTPOCHHE TPAPUKOB (yHKIIHI. 2 Haxoauth ¢ momoInsio rpaduka GpyHKIHN 3HAYCHHE OJHOM U3 VerHslit https://infourok.ru/

paccMaTpHBaEMBIX BEJIMYHH [0 3HAYCHHUIO APYTOH; ormpoc; https://resh.edu.ru/
TTuceMenHsIit
KOHTPOJIb;

9.2. | Ipumeps! rpaduKkoB HYHKIHIA, OTPAKAIOIINX PeaTbHBIC 1 B HecnoxkHBIX cllydasx BbIpaxaTh GOpMyII0i 3aBUCHMOCTD MEK/y BEIMYUHAMY; | Y CTHBIH https://infourok.ru/
IIPOLIECCHI. ormpoc;

9.3. | MyHKUKH, ONKCHIBAIOIIME IPIMYIO U 0OPATHYIO 2 OmKCHIBATh XapaKTeP U3MEHEHNUsI OJIHOM BEIMYHHBI B 3aBUCHMOCTH OT VerHslit https://infourok.ru/
NPONOPIHOHAIBHbIE 3aBHCUMOCTH, X IPayKH. W3MEHEHHUS IPYroi; orpoc;

TTuceMenHsIit
KOHTPOJIb;

9.4. | TumepGoua. 1 Pacnio3naBaTh BB H3y4aeMbIX (DYHKIHI; Yerubiit https://infourok.ru/

oIpoc; https://resh.edu.ru/

9.5. | I'pahuk PpyHKIME Y = X2. 1 [Moka3bIBaTh CXEMATHYECKH MOJI0KEHNE HA KOOPAUHATHOM TIIOCKOCTH rpadukoB | VCTHBIN https://infourok.ru/

GbyHKIMi BUga: y= X2, y = X3,y=KOpeHb KBagpaTHbIi M3 X,y =[x I; oIpoc;
Vcnonb30Bath (yHKIMOHAIBHO-TpadHYeCcKne IPEACTABICHHS ISl PELICHHS 1
HCCIIEI0BaHUs YPaBHEHHH 1 CUCTEM ypaBHEHHIA;

9.6. | Oynkmu Yy = X%,y = X3, 2 ITpumenaTs HUQPOBBIE pecypchl 1T MOCTPOCHHS rPadUKOB (GyHKIHIL; VeTHblit https://infourok.ru/
y=7lx, y= x ; TpaUUECKOE PEIICHHE YPABHEHHH I CHCTEM orpoc; https://resh.edu.ru/
ypaBHEHUI IIuceMennbIi

KOHTPOJIB;

KonTtposbHas

pabora;
Wroro 1o pasaeny: 9




Paspen 10. ITopTopenue u 06001enne

10.1. | [ToBTOpeHHEe OCHOBHBIX MOHSTHI K METOOB KypcoB 7u 8 | 6 0 BbI6upaTh, IPUMEHSATh, OLIEHUBATH CIIOCOOBI CPABHEHHUSI YHCEII, BBIYHCIICHHUIA, VerHblit https://infourok.ru/
KJ1accoB, 0000IIeHNE 3HAHMIA. mpeoOpa3oBaHuil BEIPKEHUH, PEIICHHS YpaBHEHHH; ompoc; https://resh.edu.ru/
OCyUIECTBIATh CAMOKOHTPOJIb BBIMOJIHAEMbIX ACHCTBHIT U CAMOIIPOBEPKY TTucoMeHHBII
pe3ynbTarta BBIYHCICHUI, TpeoOpa3oBaHuid, TOCTPOCHHMIA; KOHTPOJIb;
Pemars 331841 U3 peaibHOi JKU3HH, IPUMEHSTh MATEMATHYECKHE 3HAHHUS JUIS KourponbHas
peleHyst 3a/1a4 U3 APYTHX [PEAMETOB; pabora;
Pewarh TeKCTOBbIE 33/1a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI PELICHHS 3a/1a4K;
Hroro no paszeny: 6
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 |10
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