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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJITEBPA"

PaGouas mporpamma o yue6Homy Kypcy "Anredpa" mis o0ydarommxcs 8 KJIacCoB pa3paboTaHa Ha OCHOBE
denepanbHOT0 rocy1apCTBEHHOI0 00pa30BaTENLHOIO CTaHAApTa OCHOBHOTO O0IIEro 00pa3oBaHus ¢ yI4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, TPEABSABISIEMbIX K MATEMAaTHUECKOMY 00pa30BaHMIO, U TPAJIUIIUIA
poccuiickoro o0Opa3oBaHus, KOTOPbIE 00SCIICUNBAIOT OBJIAJICHUE KITFOUEBBIMU KOMIICTCHIIUSMU,
COCTABIISFOLUIMMH OCHOBY JJISl HETIPEPHIBHOTO 00pa30BaHUs M CaMOPa3BUTHSL, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO PAa3BUTHA 00yJaromuxcs. B mporpaMmMe ydteHsl uaeu
u nonoxxenus: Konnenuuu pazputus Matemaruueckoro oopasosanust B Poccuiickoit ®@enepanuu. B snoxy
udpoBoit TpaHchopmanuu Beex cep 4eIoBeuecKo AeITeTbHOCTH HEBO3MOKHO CTaTh 00Pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOM MOATOTOBKH. YK€ B IIKOJIE MATEMAaTHKa CIIYKHT
OIIOPHBIM IPEAMETOM ISl U3YYSHHS CMEKHBIX TUCIUILINH, a TIOCIIE IIKOJIBI PeaJIbHONH HEOOXOJMMOCTHIO
CTaHOBHTCS HETPEPHIBHOE 00pa30oBaHKe, YTO TPeOyeT MOJTHOLEHHON 06a30B0ii 00111600pa30BaTENbHOM
MOJITOTOBKH, B TOM YHUCIIC H MATEMaTHIECKOM.

3710 00YCIOBICHO TEM, UYTO B HAIIIM JIHU PACTET YHCIIO MPOQeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTHUECKUX 00IaCTIX, M JaKe B
ryMaHUTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, IIs1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYMMBbIM IIPEIMETOM, PACLIUPSAETCS.

[IpakTuueckas nMojae3HOCTh MaTEMATUKU O0YCIIOBIJIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIET0 MUPa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEJICTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOAUMBIX IS
Pa3BUTHS HAYyYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAaHUH 3aTPYyIHEHO [IOHUMaHue
IIPUHLUIIOB YCTPOMCTBA U UCIIOJIB30BAaHUs COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALUs
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuK, Mato3pheKTUBHA
ITOBCETHEBHASI IPAKTUYECKas AeATENbHOCTh. KaX10My 4esl0oBEKYy B CBOEH KU3HU IPUXOAUTCS BBINOJIHATH
Pacy€Thbl U COCTABIATH AITOPUTMBI, HAXOJIUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU NPUEMaMHU
reOMEeTPUUYECKUX U3MEPEHUN U TIOCTPOEHUH, UNTaTh MH(POPMAIUIO, IPECTABIEHHYIO B BU/I€ TaOIULI,
JMarpaMM U rpauKoB, )KHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C paciIpeHrueM cdep MPUMEHEHUS MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooliee
Ba)XKHBEIM CTAHOBUTCSI MaTEMaTUYECKUIN CTHIIL MBINIIJIICHUA, HpOfIBJ’ISIIOHIHfICSI B OHp@I[GJ'IéHHBIX YMCTBCHHBIX
HaBBIKax. B IponecCe N3y4YCHUA MAaTEMAaTUKH B apCCHAII HpI/IéMOB 1 METOJ0B MBIIJICHUA YCJIOBEKA
€CTCCTBCHHBIM 06p330M BKJIFOYAIOTCA MHAYKIUA U JCAYKI U, O606HICHI/IC M KOHKpETU3alus, aHajinu3 1
CHHTE3, KJ'IaCCI/I(bI/IKaHI/Ifl U cucreMarmusanus, a6CTpaFI/IpOBaHI/I€ n agasorusg. OOBEKTEI MAaTEMATUUECKAX
YMO3aKJIFOUEHH, MPAaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX ITOCTPOEHUH,
CIOCOOCTBYIOT BBIPAaOOTKE YMEHHUsI (POPMYITHPOBATh, 0OOCHOBBIBATH U JOKA3BIBATH CYKJICHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIIeHHE. Beayias poiab npuHaaieXUuT MaTeMaTHKe U B QOPMUPOBAHUU
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTBI MBIIIJICHUA 1 BOCITUTAHUU yMeHI/II\/’I HeﬁCTBOBaTB 110 3aJIaHHBIM AJITOPHUTMAaM,
COBEPIIIEHCTBOBAThH M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B mporiecce pemenns 3aqa4 — OCHOBOW y4eOHOMH
ACATCIIBHOCTH HAa YPOKAX MAaTCMATUKH — PA3BUBAIOTCA TAKXKE TBOPUYCCKAA U IIpUKJIaaHass CTOPOHBI
MBIIIJICHUA.

OO6y4eHnne MaTeMaTHKe Aa€T BOZMOXKHOCTh Pa3BUBaTh Y 00yUYaIOLIMXCSl TOUHYIO, PAllMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hanboee MOAXOIAIINE I3bIKOBBIE, CAMBOJIMYECKUE, rpadudeckue
CPEZICTBA JUISl BBIPAKEHHUSI CYKACHUN U HATJSIHOTO UX MPECTaBICHUS.

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



C METO/IaMH MTO3HAHUS JICHCTBUTEILHOCTH, IPEACTABICHHE O IPEAMETE M METOAaX MaTeMAaTHKH, UX OTIMIUH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUSI MAaTEeMaTUKH IS
peleHHs HayYHBIX U MPUKIaIHbIX 3a1a4. Takum o0pa3oM, MaTeMaTudeckoe 00pa3oBaHUE BHOCUT CBOM
BKJIa/1 B POpMHUPOBaHKE OOILEH KyIbTYphI YeJIOBEKa.

N3ydyenne MaTeMaTHKH TaK)Ke COCOOCTBYET 3CTETUIECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAHUIO
KpacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO
U CUMMETPHUU.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anre0pa ABIsieTCA OJTHUM U3 OIIOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHA 00ECIIEUNBACT U3YUYEHUE IPYTUX
JUCLUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TAK U TYMaHUTapHOT'0 LIMKJIOB, €€ OCBOEHHE HEOOXO0AUMO IS
POAOIDKEHHs 00pa30BaHUs M B IOBCEAHEBHOM KU3HU. Pa3BuTne y 00y4aronmxcsi Hay9HbIX IpeACTaBICHUI
0 TIPOMCXOXKACHUH U CYLTHOCTH alredpanyeckux abCTpakIui, criocodbe OTpayKeHHsi MaTeMaTHIYeCKO HayKoi
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,
HEOOXOIMMBIX JIJISl /IalTAlliU B COBpEMEHHOM ITU(ppoBOM obmiecTBe. M3ydueHne anreOpbl €CTeCTBEHHBIM
o0pa3zom obecrieunBaeT pa3BUTHE YMEHHUS HAOII01aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPeOyeT
KPUTHYHOCTH MBIIJICHUWA, CII0OCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATHL CBOU I[CﬁCTBH?I " BBIBOJbI,
dbopmynupoBath yTBepKAcHUsA. OCBOCHHE Kypca aareOpbl 00eCeunBaeT pa3BUTHE JTOTMUYECKOTO MBIIUICHHS
O6yanOHIHXC$[Z OHHU UCHOJB3YIKOT ACAYKTUBHBIC U HHAYKTHUBHBIC PACCYXKACHUA, 0606HICHI/I€ u
KOHKpETH3aIHIo, abcTparuposanue u ananoruto. O0yuenue anredpe npeanogaracT 3HaYNTeIbHbBIH 00bEM
CaMOCTOSTEIILHOH IESITeNbHOCTH 00yJaIOIIMXCsl, TIO3TOMY CaMOCTOSITEIbHOE PEIICHHE 33/1a4 €CTECTBEHHBIM
00pa3oM SIBIISIETCS pean3aiei JesiTeIbHOCTHOTO MIPHHIIUIA 00yIeHUsI.

B crpykrype nporpamMmMsl yueOHOro Kypcea «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
COJIEpKaTEeIbHO-METOANYECKHE TUHUM: «HuCia 1 BBIUMCIIEHUS»; «ANredpanueckue
BBIPAXKECHUA»; «Y paBHEHHS U HEPABEHCTBA»; «PyHKIMN». Kaxnas n3 aTux conepkareabHO-METOAUUECKUX
JMHUI pa3BUBaeTCs Ha NPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, ECTECTBEHHBIM 00pa30M MEepenyieTasch U
B3aMMOJICHCTBYS C APYTUMHU €ro JIUHUAMH. B Xo71e n3yueHus kypca o0y4JaromuMcs IPUXOAUTCS JIOTHUECKH
paccyX/aaTh, UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3U € 3TUM 11€51€c000pa3HO BKIIIOUYUTh
B IIPOrPaMMy HEKOTOPBIE OCHOBBI JIOTHKH, IIPOHU3BIBAIOIINAE BCE OCHOBHBIE Pa3/Ieibl MATEMATHYECKOTO
o0pa30BaHMs U CIIOCOOCTBYIOIIME OBJIAJCHUIO O0YYaIOIIMMHCS OCHOB YHUBEPCAIbHOTO MaTeMaTHUYECKOTO
a3bIka. TakuM 00pa3oM, MOKHO YTBEP)KIaTh, UTO COJIEPKATEILHON M CTPYKTYPHOH OCOOEHHOCTHIO
Kypca«Anredpay sBIISIETCSA €ro HHTETPUPOBAHHBIN XapaKTep.

Coneprxkanne MTMHUN «HucTa ¥ BEIYUCICHUSD CIIYKUT OCHOBOM TSI TaTbHEHIIIETO N3YYEHHUSI MAaTEMAaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIONIUXCS JIOTHYECKOTO MBIIIIECHUS, (POPMUPOBAHUIO YMEHHUS TIOJIb30BATHCS
IITOPUTMaMH, 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 anredpandeckux 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 TpyIIupyeTcss BOKPYT PallMOHAIbHBIX BhIpaKeHUH. AnreOpa JeMOHCTPUPYET
3Ha4YECHHE MATEMATHKHN KaK S3bIKa JIJIS TOCTPOEHUSI MaTEMAaTHYECKUX MOJIENIEH, OMCAHUS ITPOLIECCOB U
SBJICHUN pearbHOro Mupa. B 3agaun o0ydeHus anredpe BXOAAT TaKxke AajbHeHIee pa3BUTHE
QIITOPUTMHUYECKOTO MBIIIJIEHHS], HEOOXOJIMMOT0, B YaCTHOCTH, JUIsl OCBOCHUSI Kypca HH(POPMATUKH, U

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



cnieun(puIecKuil BKJIaa B pa3BUTHE BOOOPAKEHHSI, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.
Coneprxanue pyHKIIMOHATBHO-TpapUUECKOM JTMHUN HALIEIEHO Ha MOTY4YEeHHUE IIKOJIbHUKAMH 3HaHUH O
(GYHKIMAX KaK BaKHEHIIEH MaTeMaTn4ecKOl MOIEIH [T OIMCAHMS U UCCIIeIOBaHUS Pa3HO 00pa3HbIX
IPOLIECCOB U SIBJICHUI B IpHpoJe u odmiecTse. M3ydenue 3Toro Marepuaia CriocoOCTBYET pa3BUTHIO Y
00y4JaroImuXxcs yMEHHUS MCIIOIb30BaTh Pa3IMUHbIC BEIPA3UTEIbHBIEC CPEJICTBA S3bIKA MATEMATUKN —
CIIOBECHBIE, CAMBOJIMYECKHE, TpaduecKue, BHOCUT BKJIa B (POPMHUPOBAHUE MPEICTABICHUI O POITH

MAaTCMAaTUKHU B Pa3BUTUN HUBUWIN3AIIUA U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IIaHY B 8 KJ1acce u3ydaercs y4eOHbIH Kypc «Anredpay, KOTOPBIA BKIIOYAET
CJIEIYIOILME OCHOBHBIE pa3Jiesibl coAepkanus: «Hucia u BBIYUCICHUs Y, «Aredpandeckue
BBIpXKEHUS», «Y paBHEHUS U HEpaBeHCTBay, «DyHKkuMmny». Y4eOHbIH M1aH Ha U3y4yeHue anreOpsl B 8
KJIaccax OTBOJUT 3 y4eOHBIX yaca B Henento, 102 yueOHbIX yaca B TOJI.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucia 1 BLIYUCIECHAA

KBanpatHslii kopeHb 3 yncia. I[lonsatue 06 uppanroHaabHOM dncie. JleciTuuHble NPUOIMKEHUS
uppanroHanbHbIX yrced. CBOMCTBa apu(hMETHUECKHUX KBAIPATHBIX KOPHEH U X MPUMEHEHHUE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{efiCTBUTEIbHBIC YHCIIA.

Crenens c 1eJIbIM TTOKa3aresieM U e€ cBoicTBa. CTaHaapTHas 3aluch YUCa.

AsiredOpanyeckue BbIpasKeHM sl

KBagparsslii TpEXUIIEH; Pa3/I0KEHNE KBAAPATHOIO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanueckas Apodb. OCHOBHOE CBOMCTBO anredpandeckoii qpoou. CroxkeHue, BBIMUTaHHE,
YMHOXXEHUE, JeTICHHE areOpandeckux Apooeii. ParonanbHbie BRIpaKeHHS U UX TpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmysa KopHel KBagpaTHoro ypaBHeHus. Teopema Buera. Pelenue
ypaBHEHUH, CBOJSALINXCS K TUHEHHBIM U KBaJpaTHeIM. [IpocTeiimue ApoOHO-palinoHaNIbHBIE YPABHEHHUS.

['padmyeckas uHTEpIpETALUS YPAaBHEHUH C IBYMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpPaBHEHUH C IBYMS
nepeMeHHbIMU. [IprMepsl pelieHns cucTeM HeTMHEWHBIX YPaBHEHUN € JBYMS IEPEMEHHBIMM.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrIocoOoM.

HucnoBsle HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHON IepeMEeHHON. PAaBHOCHIIBHOCTE HEPaBEHCTB.
JIunelinble HEpaBEHCTBA € OJIHOM NepeMeHHOM. CUCTEeMbl JINHEUHBIX HEPABEHCTB C OJIHON MTEPEMEHHOI.

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

I'padux Gpynkiun. YreHne cBoicTB pyHKIUU 110 €€ rpaduky. [Ipumepsl rpadpukoB GyHKIHA,
OTpaXKaIOIIUX pealibHbIE MPOLIECCHI.

OYHKIINH, OMHUCHIBAIOIIUE MPSIMYIO M 00paTHYIO MPOTOPIIMOHATFHBIE 3aBUCUMOCTH, UX TPa(UKH.
OyHKIUU Y = X4,y = X3, F\/X, y= Ixl.

I'padmnueckoe pemienre ypaBHEHUN U CUCTEM ypaBHEHUH.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoeHnune yaeOHOT0 Kypca «ANredpbl» T0JDKHO 00eCIIeuynBaTh JOCTHKEHHE HA YPOBHE OCHOBHOTO OOIIIETO
06pa.30BaHI/I$I CICAYIOMUX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U MPECAMCTHBIX OGpﬂBOB&TCHBHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTPaMMBbI Y4eOHOTO Kypca «Anredpay XapakTepu3yrTCs:

IlaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBJICHUEM MHTEPECA K MTPOLIOMY U HACTOALLIEMY POCCUICKONM MATEMATUKHU, IEHHOCTHBIM OTHOLLIEHUEM
K JJOCTH>KEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKON MAaTeMAaTUYECKOW IIKOJIbI, K HCTIIOJIb30BAHUIO ATUX
JTOCTHKCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'pa:kaanckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U PealM3allid €ro MpaB, IPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP, SABJICHUMN, POLIEAYP TPAKIAHCKOTO
oOrmiecTBa (BbIOOPHI, OMPOCHL U TP.); TOTOBHOCTBIO K 00CYKIEHUIO0 STUYECKUX MPOOIIeM, CBSI3aHHBIX C
MIPAKTUICCKUM IMPUMEHEHHEM JOCTHKECHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJTb- HO-dTHYECKHIX
MIPUHITUIIOB B JICATEIILHOCTH YYEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUH NMPaKTHUECKUX 3a7jady MaTeMaTUUYeCKOM HalpaBJIeHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 00pa30BaHus Ha NPOTSHKEHUH BCEH JKU3HU JUISl YCIEIIHOMN
poeCCHOHATILHOMN IEATEIFHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHUH;

OCO3HaHHBIM BBIOOPOM U IIOCTPOSHUEM MHIUBUAYATbHON TPACKTOPUM 00Pa30BaHUS U AKU3HEHHBIX IUIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN.

JcTeTHYeCKOe BOCMIUTAHUE:
CIOCOOHOCTBIO K AMOIIMOHAILHOMY U 3CTETHYECKOMY BOCIIPUSATHIO MATEMAaTUIECKHX 00BEKTOB, 3a/1ad,
pEelIeHUH, pacCyKICHUI; YMEHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HICKYCCTBE.

HeHHOCTl/I HAYYHOI'O MO3HAHUA

OpHeHTaHHeﬁ B JACATCIBHOCTH HAa COBPCMCHHYIO CUCTEMY HAYYHBIX Hpe)lCTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTX pa3BUTUA YCIIOBCKA, IIPUPOJAbI U O6H_ICCTBa, MMOHHUMaHHEM MaTeMaTHYEeCKOM HAYKH KakK
C(bepbl YeI0BEUYCCKOM JACATCIIBHOCTH, OTAaIlOB eé Pa3sBUTUA Y BHAYMMOCTHU IJIA Pa3BUTHUA HUBHUIIN3AHUHN,

OBJIaJICHHEM SI3BIKOM MaT€MaTHUKU U MaTeMaTHISCKOMN Ky.]'ILTypOI\/’I KaK CpCACTBOM IMO3HAHUWA MUPA,

OBJIaICHHUEM HpOCTCﬁMHMH HaBBIKAMH HCCIIEIOBATEIbCKOM AESITEeIbHOCTH.

duznyeckoe BocnuTaHue, popMupoBaHHe KYJbTYPbI 310POBbSI H IMOLMOHATBHOI0 0J1ar0NOJIyYHUs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHNSI B UHTEPECAX CBOETO 3/10POBbs, BEICHMS 340POBOTO
o0pa3a *KH13HM (370pOBOE NMUTAHNE, COATAHCUPOBAHHBINA PEXKUM 3aHATUI U OTIbIXA, PEryispHas pusnyeckas
aKTUBHOCT);

c(OpMUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TaKOro e MpaBa
JPYroro 4eaoBeKa.

IK0JI0OrHYecKOe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MAaTEeMAaTHYCCKUX 3HaHI/II\/’I JJISA peHIeHI/IH 3a1a4 B O6.]'IaCTI/I COXpaHHOCTI/I
OKpY>Karolleu cpelibl, IITAaHUPOBAHUS MOCTYNKOB U OI[EHKH UX BO3MOKHBIX IMOCIEICTBUI JJIs1 OKPYKAIOLIEH
CpeIbl;

OCO3HaHHEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTel HX pelieHus.

JInuHOCTHBIE pe3yJIbTaThl, 00eceYnBaOIMe AaNTANHI0 00y4al0IIerocsi K M3MeHsIIO UM CSl
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:

— TOTOBHOCTBIO K ACHCTBHUSIM B YCIOBUAX HCOHpCILCJ'IéHHOCTI/I, IMMOBBIIICHUIO YPOBHHA CcBOE



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIIbHOCTb, B TOM YHUCJIIC YMCHHUC YYUTHCA Y IPYTrUX JIIOI[GI\/JI,
HpI/IO6peTaTB B COBMECTHOM ACATCIIBHOCTH HOBLIC 3HAHUSA, HABBIKW 1 KOMIICTCHIIMA U3 OIbITA APYTHUX;

— HEO0OXOIUMOCTBIO B (JOPMHUPOBAHUY HOBBIX 3HaHUI, B TOM 4ucie (POPMYIUPOBATH UEHU, TIOHATHS,
TUIIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATH JEPHUIIUTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACHCTBUS, (DOPMYIUPOBATDH
Y OLIGHUBATh PUCKH U MOCIEACTBUS, (HOPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS TPOrpaMMbl y4eOHOT0 Kypca «Anredpay XapakTepu3yrTcs

OBJIAJICHUEM VHUBEPCANbHBIMU NOZHABAMENbHBIMU OCLICIBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUGHIMU
OeliCmeUsAMU U YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCMBUIMU.

1) VYnuseepcanvnvie noznasamenvhule oelicmsus obecneuusarom Gopmuposanue 6a308blX KOZHUMUBHBIX

npoyeccos 0oyuaroumuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOUWE20 MUPA,; NPUMEHEHUE T0SULECKUX,
UCCIe008amMeNbCKUX onepayull, yMeHut pabomams ¢ ungopmayuetl).

ba3oBble Jornveckue a1ecTBUSA:

— BBIABJIATH U XapaKTCPU30BaATh CYIICCTBCHHBIC IIPU3HAKN MATEMATUYCCKUX O6’bCKTOB, HOHHTHﬁ,
OTHOIICHUH MCKAY NNOHATUAMU, (bOpMy.]'IPIpOB&TB OIpCACIICHUA HOHHTI/Iﬁ; YCTaHABJIMBATb
CYH_IGCTBGHHHﬁ IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBaHHUA OJIA O606H.I€HI/I$I " CpaBHCHH:A, KPUTCPUU
IMPOBOAMMOI'O aHaJIn3a,

— BOCIPUHUMATh, POPMYIUPOBATH U MPe0oOpPa30BIBATH CY)KIEHUS: YTBEPAUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHBIE;

— BBIABIATh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUs B (PaKTax, JTaHHBIX,
HaAOJIIOJIEHUSX U YTBEPXKACHUAX; TIPeIaraTb KpUTEPUH JUIsl BHISIBIIEHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

— JIeNaTh BBIBOJIBI C UCTIONB30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHTYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

— Ppa30upaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPsIMbIE 1 OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKA3aTeNbCTBA MaTEMaTHYECKUX (DAKTOB, BEICTpaBaTh apr'yMEHTAIHIO,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOMpATh crioco0 peleHus: yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB PELLEHUS,
BbIOMpaTh HanboJiee MOAXOASAIINN ¢ YIETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHE JeicTBUA:

— HCIIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKII HHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BOIIPOCHI,
bukcupyromme NpoTUBOpedne, IpodIeMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U TAHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHUE;

— TIPOBOJHTH MO0 CAMOCTOSATEIILHO COCTABICHHOMY IIJIAHY HECIIOKHBIN SKCIIEPUMEHT, HEOOIBIIIOE
UCCIICIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTEeMaTHYECKOTO 00BEKTa, 3aBHCUMOCTE 00BEKTOB
MeEXy cOO0H;

— CaMOCTOSITENBHO (POPMYITHPOBATH 0OOOIIECHHUS U BHIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO



Ha6JIIOI[eHI/ISI, HUCCIICOOBaHUsA, OICHUBATH ,Z[OCTOBepHOCTB HOHy‘-IeHHBIX pe3yHBTaTOB, BBIBOJIOB U
0000I1IEHHI;

— MPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC MMPOLCCCA, d TAKIKC BbIIBUTATH IIPCAIIOJIIOKCHHA O €0
Pa3BUTHU B HOBBIX YCJIOBUAX.

Patora ¢ undopmaumeii:

— BBIABJIATH HCAOCTATOYHOCTHh U I/ISGBITO‘-IHOCTB I/IH(I)OpMaI_II/II/I, JaHHBbIX, HCO6XOIII/IMBIX JUUIA peH_IeHI/ISI
3a/1a4u;

— BBIOMpATh, AaHAIM3UPOBATH, CACTEMATH3UPOBATh U HHTEPIPETUPOBATH MH()OPMAIHIO pa3TMIHBIX
BUJOB U (POPM IIPEICTABICHHUS;

— BbIOMpaTH popMy IpencTaBICHU HHPOPMAIUK U WLTIOCTPUPOBATH pelIaeMble 33/1a4U CXeMaMH,
JuarpaMmMmamu, HHOM rpa@uKoi U uX KOMOUHAIUSAMU;

— OLEHHUBATh HAAEKHOCTh HH(POPMAIIUU TI0 KPUTEPUSM, MPEATIOKECHHBIM YUUTEIIEM HUITH
c(hOpMYIHPOBAHHBIM CAMOCTOSTENBHO.

2) Vuueepcanvhvie KOMMYHUKAmMUBHbLE Oelicmaus 0becnedusaom c@hopmupo8anHocms COYUAILHBIX
HABBLIKO8 00Y4aAIOUWUXCHL.

Oo0urenue:

— BOCIIpHMHUMATHL U (1)OpMy.HI/IpOBaTI) CYXKIACHUA B COOTBCTCTBHHU C YCJIOBUAMHU U LETIAMU O6HI€HI/I$I;
SCHO, TOYHO, 'PAMOTHO BBIpa’XaThb CBOIO TOYKY 3pCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBaATh
MOSICHCHUA IO X0y PCIICHU 3aJa4ui, KOMMCHTUPOBATDb HOHy‘IGHHLIﬁ pe3yibTar;

— B X0J1e 00CYXJIeHHsI 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/1aeMOi TeMBbI, TPOOJIEMBI, peraeMon
3aJlauy, BHICKA3bIBATh UJI€HU, HAlICJICHHbIE HA TOUCK PELIEHHUS; COITOCTABIIATh CBOU CYX/IEHUS C
CYXJICHUSIMH IPYTUX YYACTHUKOB JIHaJIora, 0OHAPY>KUBATh Pa3IMyie U CXOJCTBO MO3HIINKI; B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHUS,

— MPEACTaBJIATh PE3yJIbTAThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BHICTYIUIEHHUS C YYETOM 3a]a4 MPE3EHTAMU U 0COOEHHOCTEN
ayJIUTOPUH.

CoTpyaHun4ecTBo:

— IMOHUMATh U HUCIIOJIB30BATh IIPCUMYIIICCTBA KOMaHIHOH U HHHHBHHyaHBHOﬁ pa6OTBI IIpU pCHICHUA
y‘Ie6HHX MAaTEMAaTHYCCKUX 3a1a4;

— TPUHUMATH [IETh COBMECTHOMU JESITEILHOCTH, TUTAHUPOBATH OPTraHU3aIlUI0 COBMECTHOH pa0OTHI,
pacrpenenaTb BUAbI paboT, JOrOBapUBaThLCs, 00CYXIaTh MPOIECC U pe3yabTaT paboThl; 00001IaTh
MHEHWS HECKOJBKUX JTIOAEH;

— y4acTBOBAaTh B IPYyMIOBBIX (hopMax paboThl (00CyXk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOK YaCTh pa6OTI)I 1 KOOPOAMHHUPOBATHE CBOU JIGﬁCTBHS[ C ApYTMMHU YICHAMU KOMaHAbI;

— OIIEHMBATh KaueCTBO CBOET0 BKJIaJa B OOIIKN MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aUMOJCHCTBUSI.

3) Vuueepcanvhuvle pecynamuensie oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:



CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELICHHS 3a1a4u (UM €r0 YacTh), BBIOMpPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb:

— BJIaJCTh crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITpoLecca 1 pE3yJibTaTa pCICHUA
MaTeMaTH4YeCKOM 3aJa4u,

— MNPEABUACTb TPYAHOCTH, KOTOPLIC MOI'YT BOBHUKHYTH IIPpHU PCIICHNHU 3aJa4l, BHOCUTHE KOPPEKTHUBEI B
JACATCIIBHOCTh HA OCHOBE HOBBIX 06CTO${TCHBCTB, HaﬁHeHHBIX OI_HI/I6OK, BBIIBJICHHBIX pr,HHOCTGfI;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JAEATEILHOCTU IIOCTABIEHHOM L€ U YCIOBUAM, OOBSACHSTD
IPUYMHBI JOCTHXKEHUS UM HEOCTHKEHHSI LIEIH, HAXOIUTh OIIUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yaeOHOTO Kypca «Anredpa» 8 Kiace JOMKHO 00eCeunBaTh JOCTHIKEHUE CIICTYIONIIX
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

Yuciaa 1 BBIYHCJIEHUA

Hcnonp30BaTh HavyaabHbIE IPEICTABICHNS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEN Il CPDABHEHUS,
OKpYTJICHUS M BBIYUCIICHHIT; N300pakaTh IEHCTBUTENBHBIC YHCIa TOYKaMU Ha KOOPIMHATHOM MPSIMOIA.

[TpuMeHATH MOHATHE APUPMETHYECKOTO KBAAPATHOTO KOPHSI; HAXOAUTh KBaIpaTHbIE KOPHU, UCIIOJIb3Ys
IIPU HEOOXOMMOCTH KaJIbKYJSATOP; BHIIOIHITH IPe0Opa30BaHuUsl BBIPAKEHHM, COAEPIKAILMX KBAJApaTHbIE
KOpHH, UCIIOJIb3ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3alUCH OONIBIINX M MAJbIX YHCET C IIOMOIIBIO ACCATHUYHBIX z[po6el71 u creneHel unciaa 10.

Aaredpanyeckue BbIpaKeHHUs

HpI/IMerlTB TIOHATHUC CTCIICHU C I CJIBIM ITOKA3aTCJICM, BBIIIOJIHATDH Hp606p330BaHI/I$I BBIpa)KCHHﬁ,
CoACpIKAIMX CTCIICHHU C LECJIbIM ITOKAa3aTCICM.

BbInonHATE TOXKAECTBEHHbIE TPpeoOpa30BaHusl palliOHAIBHBIX BBIPAXKEHUI Ha OCHOBE MPaBUJI I€UCTBUN
HaJl MHOTOWICHAMH U alreOpanyecKuMH IPoOsMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUATEIH.

HpI/IMCHHTB HpeO6pa30BaHI/I$I BLIpa)KeHPIfI AJId pCIICHUS Pa3JIMYHBIX 3aa41 U3 MAaTCMATUKH, CMCKHBIX
npeaAMeToB, U3 peaanoﬁ IMPAKTHUKH.

YPaBHeHI’Iﬂ U HEPABEHCTBA

Pemrats nuHelHbIE, KBapaTHbIE YPABHEHUS U PALMOHAIIBHBIEC YPABHEHM, CBOAAIINECS K HUM, CUCTEMBI
JBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBOINTH MpOCTEMIINE HCCAEAOBAHUS YPABHEHUI U CUCTEM YPaBHEHHI, B TOM YHUCIIE C IPUMEHEHHEM
rpaduUecKux MpeacTaBIeHU (YCTaHaBIMBATh, UIMEET JIU YpaBHEHUE UJIM CUCTEMA YPaBHEHUH pelieHus,
€CJIN UMEET, TO CKOJIBKO, U IIp.).

[TepexonuTh OT CIOBECHON (POPMYITHPOBKU 3a/1a4M K €€ anredpanyeckoil MOAENIH C IMOMOIIbIO COCTABIICHUS
YPaBHEHUS WM CUCTEMBI YPABHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 331a4u
MIOJIyYE€HHBIN PE3yJIbTaT.

IIpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB IS CPABHEHUs, OLICHKH; pEIIaTh JIMHEHHBIE HEPABEHCTBA C
OJIHOM NMepeMEeHHOM U X CHCTEMBI; 1aBaTh rpaUuecKyro WILTIOCTPALIMIO MHOKECTBA PEIIEHUI HEPaBeHCTBA,
CUCTEMBI HEPABEHCTB.



DOyHKIUA
[Tornmarh 1 UCTIONB30BaTh ()YHKITMOHATLHBIC IOHATHS U SI3BIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHUS );
ompeeNaTh 3HaueHne (QYHKIIMH 10 3HAYCHHUIO apTryMEHTa; ONPEeIsITh CBOMCTBA (YHKIMH 1O e€ TpaduKy.

CrpouTth rpaduku dyeMeHTapHbIX GyHKIuH Buga y = K/X , y = X2, y= X3, y=\/x, y= Ixl; onwuceiBaTh
CBOMCTBa 4HCIOBOW (YHKUUU MO e€ rpaduKy.



TEMATHYECKOE IIJIAHUPOBAHHUE

No HanmeHoBaHMe pa3geioB H TeM MPOrpaMMBbl KonmnyectBo yacos Hara Bunb! nesiteibHOCTH Bussi, DJIeKTPOHHBIE
n/n H3ydeHust ¢opmbl (mudpossbie)
BCEro | KOHTPOJIbHbIE | TPAKTHYECKHE KOHTpOIst o6pasoBaTenbHbIe
padoTsl padoTsI pecypest
Paspen 1. Uucaaa u Bbrunciaenusi. KBagpaTHbie KopHu
1.1. | KBampaTHblil KOpPEHb U3 YHCIIA. 1 DopMyIHPOBATH OIPE/ICIICHIE KBAIPATHOTO KOPHS M3 YKCIIa, apuMeTHdeckoro | YCTHbII https://resh.edu.ru/
KBaJIpaTHOIO KOPH; oIpoc;
1.2. | TTonsTHE 00 MPPALMOHAIBHOM YHCIIE. 1 O1eHUBAaTh KBaJAPATHBIC KOPHHU LEIBIMU YHCIIAMH U ICCITUYHBIMU JPOOSMH; YcrHblit https://resh.edu.ru/
ormpoc;
1.3. | Jecsituunble NPUOIIKCHUS HPPALMOHATBHBIX YUCEII. 1 OlieHNBATh KBAAPATHBIC KOPHH LIEIBIMU YHCIAMH U ACCATUYHBIMH JPOOSIMH; IMucemennbiit | https://resh.edu.ru/
KOHTPOJIb;
1.4. | [leiictBUTENbHBIEC YHCTA. 0.5 CpaBHHBATb 1 YIOPS0YHBATh PALIHOHATEHBIE H HPPAL[MOHAIBHEIC YHCIIa, YcrHslit https://resh.edu.ru/
3aIMCaHHbIE C IOMOILBIO KBaPATHBIX KOPHEii; ompoc;
15. | CpaBHeHHe JEHCTBUTENBHBIX YHCEIL. 0.5 CpaBHHMBATH 1 YIIOPAI04MBATh PALHOHATILHBIE U MPPALMOHAILHBIE YHCIIA, IMucemennbiit | https://resh.edu.ru/
3aIMCaHHbIE C TIOMOIIBIO KBaJPATHbIX KOPHEH; KOHTPOJIb;
1.6. | Apndmernyeckuii KBaPaTHBINA KOPEHb. 1 Jloxa3pIBaTh CBOMCTBA apH(METHIECKNX KBAJPATHBIX KOPHEH; TIPHMEHSTh NX IMucemennbiit | https://resh.edu.ru/
It IPeoOpa30BaHuUsl BEIPAKCHHIA; KOHTpOJIb;
1.7. | YpaBueHue Buja X2= a. 2 HccrnenoBaTh ypaBHEHHE X2 = 8, HAXO/UTb TOYHBIE U MPUOTIKEHHBIC KOPHH IMucemennbiit | https://resh.edu.ru/
npu a>0; KOHTPOJIb;
1.8. | CoiicTa apud)MeTHUECKHX KBAPATHBIX KOPHEHI. 2 Jloxa3pIBaTh CBOICTBA apH(METHIECKNX KBAJPATHBIX KOPHEH; TIPHMEHSTh NX ITucemennsti | https:/iresh.edu.ru/
It IPeoOpa30BaHuUsl BEIPAIKCHHIA; KOHTpOJIb;
1.9. | IpeoGpasoBaHue YMCIOBBIX BBIPAKEHHH, CO AepKanmx | 6 1 BbINoHATE MpeoOpa3oBaHus BHIPAXKEHHUIA, COIEPIKAIINX KBAIPATHbIE KOPHH. Koutponsuas | https://resh.edu.ru/
KBaJIpaTHbIC KOPHU BbIpakaTh epeMeHHbIE U3 TEOMETPUYECKUX U PH3HUECKUX GOpMyIT; pabora;
Hroro no pazgery 15
Pa3znen 2. Unciia u Borauciienusi. CTenens ¢ HebIM NOKa3aTeneM
2.1. | CreneHb C HENBIM OKA3aTENEM. 3 DopMyIHpOBaTh OIPEeTIeHIE CTEIEHN C IIENBIM [OKa3aTeNleM; IMucemennwii | https://resh.edu.ru/
KOHTPOJIb;
2.2. | CranmaprHas 3aIiCh YHUCIIa. 1 Ipencraisth 3amKch OOJBIINX M MAJBIX YHCEN B CTAHIAPTHOM BHJIE; IMucemennwiii | https://resh.edu.ru/
KOHTPOJIb;
2.3. | Pa3mepbl 00BEKTOB OKPYKAKOIIETO MUpPa (OT 2 1 Vcronp30BaTh 3aMUCh YHCEN B CTAHAAPTHOM BUJIE JUIS BEIPAXKEHHS pa3MEPOB Ipaktuueckas | https://resh.edu.ru/
9JIEMEHTAPHBIX YaCTUI[ 10 KOCMUYECKHX 0OBEKTOB), 00BEKTOB, JUTNTEILHOCTH MPOLIECCOB B OKPYIKAIOLIEM MHE; pabora;
JUTUTEIIBHOCTD TIPOLECCOB B OKPYIKAIOIIEM MHUPE.
2.4. | CBoiicTBa CTENICHH C LICJIBIM TTOKa3aTeIeM 1 1 TIpuMeHATb CBOMCTBA CTENEHH ISl IPeoOpa3oBaHusi BelpakeHuid, conepkamux | Konrponsnas | https://resh.edu.ru/
CTEIEHH C LIEJbIM T10Ka3aTelIeM; pabora;
Hroro no paszpemy 7




Paspen 3. Anrebpanyeckue Boipakenusi. KBaaparublii Tpéxuiien

3.1. | KBagpaTHblil TpEXUICH. 2 Pacrio3HaBath KBaJpaTHBIH TPEXUIEH, YCTAHABIMBATH BO3MOXKHOCTb €0 IMucemennbiit | https://resh.edu.ru/
PA3IIOKEHHs] Ha MHOXKUTEIIH; KOHTPOJIb;
3.2. | Pa3noxeHne KBaapaTHOrO TPEXUWICHA HA MHOKUTEIIH 3 Packiia/pIBaTh Ha MHOXKHTEIM KBAAPATHbIN TPEXUIIEH C HEOTPHLATEIHHBIM Kontponsuas | https://resh.edu.ru/
JUCKPUMHHAHTOM; pabora;
Uroro no pazaeny 5
Pa3nen 4. AnreGpanyeckue BbIpazkeHus. Anaredpandeckas Ipodb
4.1. | AnreGpamdeckast IpoOb. 1 3anuchIBaTh anreOpandeckue BIPAKCHHS; VcTHbIi https://resh.edu.ru/
orpoc;
4.2. | [lomycTiMble 3HAYCHNUsI IEPEMEHHBIX, BXOISIINX B 1 Haxoautb 0611acTh ONpeeIeHNs PallHOHAIBHOTO BEIPaXKCHHUS; VYerusrii https://resh.edu.ru/
aIredpanyecKie BbIPaKCHNUS. orpoc;
4.3. | OcHOBHOE CBOWCTBO aredpandeckoii ApooH. 1 @DOopMyIMPOBATH OCHOBHOE CBOUCTBO airedpanyeckoil apobu u npumensth ero | [lucemennbiit | https://resh.edu.ru/
JU1st IpeoOpa3zoBanus Ipooeii; KOHTPOJIb;
4.4, | Cokpauienne 1poeil. 2 DopMyIHPOBATH OCHOBHOE CBOHCTBO anrebpandeckoii 1po6u u npumensats ero | [Mucemennbiii | https://resh.edu.ru/
JU1st IpeoOpa3oBanus Ipooeii; KOHTPOJIb;
4.5. | Cnoxenue, BBIYUTAHHE, YMHOKEHUE U TCIICHHE 6 BBINOIHAT IEHCTBHS C aIreOpandecKuMu Apo0sIMu; Iucemennsii | https://resh.edu.ru/
anrebpandeckux Jpodeit. KOHTPOIIb;
4.6. | [peoOpa3oBaHue BbIPAKEHUH, COIEPIKAIINX 4 IpumeHATh MPeobpa3oBaHKs BIPAKCHHIT JUIS PELICHUS 3a/1a4; Kourponsnas | https://resh.edu.ru/
anrebpanyeckue JpodHu. pabora;
Hroro o pazaeny 15
Pasnen S.Ypapuenusi u nepaBencTea. KBaapaTusie ypapHenust
5.1. | KBagparHoe ypaBHeHHeE. 1 Pacrio3HaBaTh KBaJIpaTHbIC YpaBHEHHS, VerHblid https://resh.edu.ru/
orpoc;
5.2. | HenonHoe KBaJpaTHOE ypaBHEHHUE. 2 Pacro3HaBaTh KBaJpaTHbIC yPaBHEHHS; IMucemennbiit | https://resh.edu.ru/
KOHTPOJIb;
5.3. | ®opmyna KopHeH KBaJPaTHOTO ypaBHEHHUS. 6 3ammchIBaTh POPMYITy KOpPHEH KBaJPAaTHOTO ypaBHEHMS; pelaTh KBaJpaTHbIE IMucemennbiit | https://resh.edu.ru/
yPaBHEHHS — TOJIHBIE H HETOJIHBIE, KOHTPOJIb;
5.4. | Teopema Buera. 2 ®opmyuposath TeopeMy Buera, a Taxxke 06paTHyto Teopemy, ipumensTh 3t | [lucemennsiit | https://resh.edu.ru/
TEOpeM JIUIsl PELICHNUS 3a/1a4; KOHTpOJIb;
5.5. | Pemenne ypaBHeHHii, CBOJAIIMXCS K KBaPATHBIM. 1 Permath ypaBHEHHs, CBOASLIMECS K KBaJPATHBIM, C IOMOLIBIO peobpasosanuii | [Tucemennsit | https://resh.edu.ru/
¥ 3aMEHOH TIepeMeHHOIH; KOHTpOJIb;
5.6. | Ipocreiiniue 1poGHO-palHOHANEHBIE yPABHEHHUSL. 1 Pewats ypaBHEHHs!, CBOSIINECS K KBAAPATHBIM, C IOMOIIBIO IIpe0Opa3oBaHuii IMucemennsii | https://resh.edu.ru/
1 3aMEHOMH ITepeMEeHHOIT; KOHTpOJIb;
5.7. | Penienne TEKCTOBBIX 32124 € TOMOIBIO KBAJAPATHBIX 2 Pemath TeKCTOBBIC 3aja4ll aNreOpandeckKuM CIIOCOOOM: IIEPEXOAUTE OT Konrtponsras | https://resh.edu.ru/
ypaBHEHHI CIIOBECHOM (hOPMYITHPOBKH YCIOBHUS 3a1a4H K AIreOpandeckoil MOAeIH myTEM pabora;
COCTABJICHHS YPABHEHHSI; PELIaTh COCTABIEHHOE YPaBHEHHE; HHTEPIPETHPOBATD
pe3yIbTar;
Hroro o paszaeny: 15




Pa3gen 6. YpaBHenusi u HepaBeHcTBa. CucTeMbl YpaBHeHUI

6.1. | JluneiiHoe ypaBHEHHE C ABYMs [IEPEMEHHBIMH, €TI0 3 Pacrno3HaBaTh JIMHEHHbIC YPaBHEHHS C IBYMsI [IEPEMEHHbBIMU; IMucemennbiit | https://resh.edu.ru/
rpadHK, MPUMepbI PELICHHs yPABHEHUH B LIEJIBIX YUCIIAX. Crpourtb rpaduKy JTHHEHHBIX ypaBHEHHIT, B TOM YHCIIE HCIIOJB3Ys LH(POBbIE KOHTPOJIb;
pecypcsr;
Paznuuath napauieNbHbIe U MEPECEKAOLINECs PSIMBIE [0 HX yPaBHEHUSM;
6.2. | Pemrenne cucteM JBYX JIMHEHHBIX YPABHEHHUIT C ABYMSI 2 Pemats cucteMsl ABYX JIMHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH IMucemennwii | https://resh.edu.ru/
[IEPEMEHHBIMH. [OJICTAHOBKOH U CIIOXKEHHEM; KOHTPOJIb;
6.3. | IIpumepsl perueHus CHCTEM HEMHEHBIX YPaBHEHHUH C 2 Pemats npocteiine cucteMsl, B KOTOPLIX OHO U3 YPaBHEHUI HE SBIIAETCA IMucemennbiit | https://resh.edu.ru/
JBYMSI TIEPEMEHHBIMH. JINHEHHBIM; KOHTPOJIb;
6.4. | I'padmueckas HHTEPIPETALHS yPABHEHNUS C ABYMSI 2 [TpuBoauTh rpadUUEcKy0 HHTEPIPETALUIO PEIICHUS YPABHEHHS C ABYMS IMpaktuyeckas | https://resh.edu.ru/
[IEPEMEHHBIMH U CHCTEM YPABHEHHIT C IBYMSI [IEPEMEHHBIMU U CHCTEM YPABHEHHIT C ABYMsI IEPEMEHHBIMH; pabora;
[IEPEMEHHBIMH.
6.5. | PeneHne TEKCTOBBIX 3a/1a4 € OMOIIBIO CHCTEM 4 Pemiath TEKCTOBBIE 3a/[a4H aIrebpandeckuM Crocooom; Kontponsnas | https://resh.edu.ru/
ypaBHEHHUI pabora;
Uroro no pasaeny: 13
Pa3zgen 7.YpaBHenus u HepapeHcTBa. HepaBencTBa
7.1. | YucnoBble HEpaBeHCTBA M HX CBOHCTBA. 3 DopMynUpOBaTh CBOKCTBA YMCIIOBBIX HEPABEHCTB, MILIIOCTPUPOBATh UX Ha ITucbMeHHBIH https://resh.edu.ru/
KOOPJIMHATHOW MPSIMOH, 1I0Ka3bIBaTh Are0pauvecKu; KOHTPOJIb;
7.2. | HepaBeHCTBO ¢ O/{HOM IEPEMEHHOII. 2 Peurars uHeiHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM, H300paKaTh PEIEHHe IMucemennbiit | https://resh.edu.ru/
HEpaBEHCTBA Ha YHCIIOBOH MPSIMOIi; KOHTpOJIb;
7.3. | JIuneiiHple HepaBeHCTBA C OJHOM MEPEMEHHOM 1 HX 2 Pemrars uHEHbBIE HEPABEHCTBA C OJHOM EPEMEHHOM, H300paKaTh PEIEHHE IMucemennbiit | https://resh.edu.ru/
pelieHue. HEpaBEHCTBA Ha YHCIIOBOM MPAMOIL; KOHTpOJIb;
7.4. | CucreMbl TMHENHBIX HEPABEHCTB C O/IHOW MEPEMEHHON 1 | 2 PelaTh CUCTEMBI JIMHEHHBIX HEPABEHCTB, H300paXKaTh PELIEHHE CHCTEMBI IMucemennsii | https://resh.edu.ru/
UX pEIICHHE. HEPABEHCTB Ha YNCIIOBOH MPSIMOIi; KOHTpOJIb;
7.5. | U3o0pakenue pemieHns IMHSHHOTO HEPaBeHCTBA U MX 3 DopMyIIHpOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB, MILTIOCTPHPOBATh HX Ha Kourponsnas | https://resh.edu.ru/
CHCTEM Ha YHCJIOBOH NpsAMOi KOOPJIMHATHOW MPSIMOH, 10Ka3bIBaTh allreOpanyiecku; pabora;
Hroro no paszzeny: 12
Paszpen 8.®@ynkuun. OCHOBHbIE OHATHS
8.1. | Honsrue QyHKIMY. 1 Hcnonb30Bath GyHKIMOHATIBHYIO TEPMHHOJIOTUIO U CHMBOJIHKY; VYerHsiii https://resh.edu.ru/
OImpoc;
8.2. | OGmacTh onpe/eneHns i MHOKECTBO 3HAYCHHIT 1 Bbruncnsts 3HaueHust GpyHKIHHA, 3a1aHHbIX GopMyTamMu (IIpH HEOOXOMMOCTH IMucemennwii | https://resh.edu.ru/
GyHKIWMH. HCIIONB30BATh KAJIBKYJISTOP); COCTABIIATh TaOINIBI 3HAYCHUH (YHKINH, KOHTpOJIb;
8.3. | Crioco6sI 3amanmst QyHKIHL. 1 OmnuceIBaTh CBOHCTBA QYHKINH Ha OCHOBE €€ Irpa()Ieckoro mpeacTaBIeHHS; VcTHbIit https://resh.edu.ru/
ormpoc;
8.4. | I'paduk PyHKIMY. 1 CTpouTb 110 TOYKaM IpauKu (yHKIHIL; Ipaxtuueckas | https://resh.edu.ru/
paborta;
8.5. | CaoiicTBa (yHKIMH, UX OTOOpaXKEHUE HA 1 HccnenoBaTs npuMephl rpauKoB, OTPAKAIONINX PeabHbIE IPOLECCH U Kontponsras | https://resh.edu.ru/
rpaduke SIBIICHHS; paboTa;

HpI/IBOI[I/ITB TIPUMEPEI IPOLECCOB U SIBJICHUI C 3aJITaHHBIMHA CBOfICTBaMH;




Uroro no pazzery: ‘ 5
Pa3znen 9.®@ynkuun. Yucsiosble GyHKIUN
9.1. | Yrenue u nocTpoeHue rpapukoB QyHKIHUHI. 1 Haxonutb ¢ moMorsto rpaduka GpyHKINE 3HAaUYSHHE OJJHOM U3 Ipaxtuyeckas | https://resh.edu.ru/
paccMaTpHBAEMBIX BEJIMYMH [0 3HAYCHUIO APYTOH; paborta;
9.2. | Ipumeps! rpadukoB GyHKIHIA, OTpaKaroUmX peatsHbe | 1 B HECOXKHBIX CITy4asx BbIpaXKaTh HOPMYJION 3aBUCHMOCTD MEXKIY Ipaktuyeckas | https://resh.edu.ru/
HPOLECCHL. BEJTMYHHAMH; paborta;
OrmnuchIBaTh XapaKTep H3MEHEHNUsI OHOI BEIMYHHBI B 3aBHCHMOCTH OT
H3MEHCHHUSI IPYTOif;
9.3. | OyHKuNH, ONUCHIBAIOLINE IPSIMYIO H 00pPATHYIO 1 Pacrio3HaBaTh BUJIBI H3y4aeMbIX QYHKIHI; IMucemennbiit | https://resh.edu.ru/
HPOIOPLHOHAIBHBIC 3aBUCUMOCTH, UX TPAQUKH. KOHTPOJIb;
9.4. | TumepGoua. 1 Pacro3HaBaTh BHIBI H3y4aeMbIX (yHKIIHIL; IMucemennsii | https://resh.edu.ru/
KOHTPOJIb;
9.5. | I'pacduk pyHkimu y = X2. 1 Pacro3HaBaTh BUJBI H3y4aeMbIX QYHKIHIL; IMucemennbit | https://resh.edu.ru/
KOHTPOJIb;
9.6. | ®dynkuuny = X%,y = X3, 4 1 TToka3bIBaTh CXEMATHYECKH TOJIOKEHHE HA KOOPAMHATHOM ruiockocTH rpadukoB | Konrponsnas | https://resh.edu.ru/
y=7lx, Y= x ; rpaUUECKOe PelICHHE YPABHEHHH I CHCTEM GbyHKuuil Buga: Y= X2, Y = X3,y=KopeHb KBaapaTHbiii u3 X,y = | x [; paborTa;
ypaBHEeHHUit Vcnone30BaTh (DyHKIHOHAIBHO-TpadIecKie IPEACTaBICHUS UL PEIICHHS
HCCIIEJOBAHUS yPAaBHEHHUI M CHCTEM YpaBHEHUII;
IpumeHATb HPOBBIC PECYPCHI ANt TOCTPOCHNUS rPadHKOB (yHKIIMIA;
Hroro 1o pazneny: 9
Paspen 10. IloBTopenne u 06o01menne
10.1. | IloBTOpEHHE OCHOBHBIX MOHSATHII K METO/IOB KypcoB 71 8 | 6 1 BrI0HpaTh, PUMEHATH, OLIEHUBATE CIIOCOOB! CPABHEHHS UM CEJT, BEIYUCICHHUH, YcTHbIiI https://resh.edu.ru/
KJ1accoB, 0000IEHHE 3HAHMUIA. peoOpa30BaHNMii BRIPOXKEHNH, PENTeH s ypaBHEHHIA; 0Ipoc;
OcCyLIeCTBISATH CAMOKOHTPOIIb BBITMOJIHAEMBIX ACHCTBHI U CAMOIIPOBEPKY ITucemenHbIi
pe3yibTaTa BEIYHCIICHHI, TpeoOpa30BaHHii, TOCTPOCHHIA; KOHTPOJIb;
Pemath 3a1aun U3 peasbHON KU3HH, IPUMEHSTh MaTeMATHIECKIe 3HAHUS [ KonTpomnpHas
pelIeHus 3a1a4 U3 APYTHX MPEeIMETOB; pabora;
Pemath TeKCTOBBIE 3a/1a4H, CPABHUBATH, BEIOMPATh CIOCOOBI PELICHHS 3a1a4H;
Hroro 1o pazaeny: 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

MakxkapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u apyrue; nox penakiueit TensikoBckoro C.A., Anrebpa, 8
kiacc, AkionepHoe obmectBo "M3narenscto "lIpocsemenue";

BBenure cBoil BapuaHT:

METOJANYECKHUE MATEPUAJIBI IUIS1 YYUTEJISA
y4eOHUK, pabouasi mporpaMmma, METOAMYECKUE PEKOMEH AN

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
90P, POIII, MOIII



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJAOBAHHUE

CrpaBouHble TaOJIHULIbI, OMOPHI, YePTEKHBIE HHCTPYMEHTHI

OBOPYJAOBAHME JUIA ITPOBEAEHUS JIABOPATOPHBIX U IPAKTUYECKHUX PABOT
NHTtepakTuBHAsA JOCKA, JOKYMEHT KaMepa, MyJIbTUMEAUMHBIA IIPOEKTOP
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