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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJITEBPA"

PaGouas mporpamma o yue6Homy Kypcy "Anredpa" mis o0ydaromuxcs 7 KJIaccoB pa3paboTaHa Ha OCHOBE
denepanbHOT0 rocy1apCTBEHHOI0 00pa30BaTENLHOIO CTaHAApTa OCHOBHOTO O0IIEro 00pa3oBaHus ¢ yI4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, TPEABSABISIEMbIX K MATEMAaTHUECKOMY 00pa30BaHMIO, U TPAJIUIIUIA
poccuiickoro o0pa3oBaHusl, KOTOPbIE 00ECIIEYNBAIOT OBJIAICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMH,
COCTABIISFOLUIMMH OCHOBY JJISl HETIPEPHIBHOTO 00pa30BaHUs M CaMOPa3BUTHSL, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO PAa3BUTHA 00yJaromuxcs. B mporpaMmMe ydteHsl uaeu
1 nosnoxenus: KoHuenmu pa3BuTUs MaTeMaTHueckoro oopasosanus B Poccuiickoit denepanmu. B amoxy
udpoBoit TpaHchopmanuu Beex cep 4eIoBeuecKo AeITeTbHOCTH HEBO3MOKHO CTaTh 00Pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOM MOATOTOBKH. YK€ B IIKOJIE MATEMAaTHKa CIIYKHT
OIIOPHBIM IPEAMETOM ISl U3YYSHHSI 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 HAIIM JIHU PACTET YMCIIO MPO(eccuii, CBA3aHHBIX 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 [IPEIMETOM, PACLIUPSALCTCS.

[IpakTHueckast MoJIe3HOCTh MAaTEMAaTHKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISTFOTCS
(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 MaTEMaTUYECKUX 3HAaHUH 3aTPYyIHEHO [IOHUMaHue
IIPUHLUIIOB YCTPOMCTBA U UCIIOJIB30BAaHUs COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALUs
pa3Ho00Opa3HOi colManbHON, SKOHOMUYECKOH, MoTuTHYeCKOr HHpopMarun, Masio3ddexruBHa
ITOBCETHEBHASI IPAKTUYECKas AeATENbHOCTh. KaX10My 4esl0oBEKYy B CBOEH KU3HU IPUXOAUTCS BBINOJIHATH
Pacy€Thbl U COCTABIATH AITOPUTMBI, HAXOJIUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU NPUEMaMHU
reOMEeTPUYECKUX U3MEPEHNUN U IOCTPOEHUH, YNTaTh HH(OPMaIINIO, TPEICTaBIECHHYIO B BHJIE€ TaOIUL],
JMarpaMM U rpauKoB, )KHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacuIpeHreM chep IpUMEHEeHNs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Bcé Ooee
BaXHBIM CTAHOBHUTCS MaTEMaTHUUYECKUN CTUIJIb MBIIIEHUS, POSBISIONINICS B ONPEEIEHHBIX YMCTBEHHbIX
HaBbIKax. B mpoiiecce n3yueHus MaTeMaTUKH B apceHall IpPUEMOB U METOJOB MBIIIIJICHUS Y€I0BeKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AENYKIUs, 0000IIeHNe U KOHKPETU3aIHs, aHaIU3 U
CUHTE3, KiaccuduKanus U cuctemMaru3anus, abctparupoanue 1 anajaorus. OObeKThl MaTeMaTHUYECKUX
YMO3aKIIYeHUH, TPaBUiIa X KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX OCTPOEHUH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATH U JOKA3bIBATh CYKJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MbIIITIEHHE. Beayias poiabs npuHaaieKUuT MaTeMaTHKe U B QOPMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS! ¥ BOCOHUTAHUHM YMEHHM eHCTBOBATH IO 331aHHBIM allTOPUTMaM,
COBEPIIIEHCTBOBAThH U3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B mpoliecce pereHus 3agad — OCHOBOW y4eOHOM
JeSITeIbHOCTH Ha ypoKax MaTeMaTHKU — Pa3BUBAIOTCS TaKXKe TBOPUECKAs U MPUKIIAIHAS CTOPOHBI
MBIIICHHUS.

OO6y4eHnne MaTeMaTHKe Aa€T BOZMOXKHOCTh Pa3BUBaTh Y 00yUYaIOLIMXCSl TOUHYIO, PAllMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXO0 IAIINE I3bIKOBbIE, CAMBOIMYECKHE, Tpaduieckue
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 METOIaX MaTeMaTHKH, UX OTIHYUM
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.

N3y4yeHne MaTeMaTHKH TaKKe COCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TIOHUMAHUIO
KpacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO
U CUMMETPHUU.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anre0pa ABIseTCA OJTHUM U3 OIIOPHBIX KYpCOB OCHOBHOM HIKOJIbI: OHA 00ECIeUNBACT U3YYEHUE IPYTUX
JUCLUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TAK U TYMaHUTapHOT'0 LIMKJIOB, €€ OCBOEHHE HEOOXO0AUMO IS
POAOIDKEHHs 00pa30BaHUs M B IOBCEAHEBHOM KU3HU. Pa3BuTne y 00y4aronmxcsi Hay9HbIX IpeACTaBICHUI
0 TIPOUCXOXKACHUH U CYLITHOCTH alredpandeckux abCTpaKImid, Clioco0e OTpaskeHUsI MAaTEMAaTHIECKON HayKOH
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 Q/IANITAllUU B COBPEMEHHOM ITU(pOBOM ob1iecTBe. M3ydeHne anreOpbl eCTECTBEHHBIM
o0pa3zom obecrieunBaeT pa3BUTHE YMEHHUS HAOII01aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPeOyeT
KPUTHYHOCTH MBIIJICHUWA, CII0OCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATHL CBOU I[GﬁCTBHSI " BBIBOJHBI,
¢dbopmynupoBath yTBepKAcHUsA. OCBOCHHE Kypca anreOphl 00eCeunBaeT pa3BUTHE JOTMYECKOTO MBIIIICHHS
O6yanOHIHXC$[Z OHHU UCHOJB3YIKOT ACAYKTUBHBIC U HHAYKTHUBHBIC PACCYXKACHUA, 0606HICHI/I€ u
KOHKpETH3aIHIo, abcTparuposanue u ananoruto. O0yuenue aaredpe npeanoaaracT 3HauuTeIbHbINH 00bEM
CaMOCTOSTEIILHOH IESITeNbHOCTH 00yJaIOIIMXCsl, TIO3TOMY CaMOCTOSITEIbHOE PEIICHHE 33/1a4 €CTECTBEHHBIM
00pa3oM SIBIISIETCS pean3aiei JesiTeIbHOCTHOTO MIPHHIIUIA 00yIeHUsI.

B crpykrype nporpamMmsl yueOHOro Kypcea «Anredpa» 0CHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
COJIEpKaTEeIbHO-METOANYECKHE TUHUM: «HuCia 1 BBIUMCIEHUS»; «ANredpanueckue
BBIPAXKECHUA»; «Y paBHEHHS U HEPABEHCTBA»; «PyHKIMN». Kaxnas n3 aTux conepkareabHO-METOAUUECKUX
JIMHUH pa3BUBAETCs Ha NPOTSHKEHUH TPEX JIET U3YUYEHUs Kypca, ECTECTBEHHBIM 00pa30M IMeperieTasich 1
B3aMMOJICHCTBYS C JPYTUMHU €ro JIMHUAMH. B X071e n3yueHus kypca o0y4yaromuMcs IPUXOAUTCS JTOTHUECKH
paccyX/aaTh, UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3U € 3TUM 11€51€c000pa3HO BKIIIOUYUTh
B IIPOrPaMMy HEKOTOPBIE OCHOBBI JIOTHMKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/I€iIbl MATEMATHUECKOTO
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.

Coneprkannie TMHUM «YucTa U BEIYUCICHUSD CIIYKUT OCHOBOM TSI TalTbHEHIIIETO U3YUYEHUsI MAaTEMAaTUKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIONIUXCS JIOTHYECKOTO MBIIIIECHUS, (POPMUPOBAHUIO YMEHHUS TIOJIb30BATHCS
IITOPUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX IS TOBCEHEBHOM JKU3HH.
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 — «Anredpandeckie BhIpaKEeHUs» 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 TpyIupyeTcs BOKPYT pallMOHAIbHBIX BhIpaKeHUH. AnreOpa JeMOHCTPUPYET
3Ha4YECHHE MATEMATHKHN KaK S3bIKa JIJIS TOCTPOEHUSI MaTEMAaTHYECKUX MOJIENIEH, OMCAHUS ITPOLIECCOB U
SABJICHUN peaibHOro Mupa. B 3agaun o6ydeHus anredpe BXOAAT TaKKe AajbHeNIee pa3BUTHE
QJIITOPUTMHUYECKOTO MBIIIJICHHS], HEOOXOIMMOT0, B YACTHOCTH, JUIsl OCBOEHMSI Kypca UH(POPMATUKH, U

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



cnienn(puIecKuil BKJIa B pa3BUTHE BOOOPAXKEHHS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.
Coneprxanue QyHKIIMOHATBHO-TPAapUUECKON TMHUN HALIEICHO HA MOTYYEeHHUE 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 IUIaHy B 7 KJIacce u3ydaercs y9eOHbIH Kypc «Anredpay, KOTOPBIA BKIIOYAET
CJIEIYIOILME OCHOBHBIE pa3Jiesibl coAepkanus: «Hucia u BBIYUCICHUs Y, «Aredpandeckue
BBIpQXKEHUS»,«Y paBHEHUS U HepaBeHCTBay», « DyHKuuny». Y4eOHbIH M1aH Ha 3y4eHHe anreopsl B 7
KJIaccax OTBOJUT 3 ydeOHBIX yaca B Henento, 102 yueOHbIX yaca B TO/I.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucia 1 BLIYUCIECHAA

PanmonaneHble yncia.

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OAHOM (opmbl 3amucu 1pobdeii k aApyroi. [lonsTue
palMOHAIBHOIO YHCIIA, 3aIIMCh, CPABHEHUE, YIIOPAJOYMBAHNUE PALMOHAIBHBIX Yncesl. ApupMeTuyecKue
JeUCTBUS C pallMOHAIBHBIMY YKciIaMU. Pemenue 3a1ad u3 peanbHOM MPaKTUKK HA Y4acTH, Ha ApoOu.

CrerneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM: OIpeeIeHue, IpeoOpa3oBaHe BRIPAKCHUI Ha OCHOBE
OIpeJIeNIeHus], 3auch O0NbIIMX uncel. [IpoLeHTsl, 3anuck MPOLEHTOB B BUIE APOOH U ApoOHU B BHJIE
MPOIEHTOB. TpU OCHOBHBIE 33[]a4l Ha MPOLEHTHI, PEICHNE 33124 U3 PEaTbHOMN MPAKTHKH.

HpI/IMeHeHI/IC MIPHU3HAKOB JCJIMMOCTH, PA3JIOKCHUC HAa MHOXHUTCIIN HATYPAJIbHBIX YUCCIIL. PeannpHbie
3aBUCUMOCTH, B TOM YUCIJIC IIpAMaAI U o6paTHa>1 MMPpONOPIHOHAJIBHOCTH.

AsiredOpanyeckue BbIpasKeHM sl

[TepemeHHbIe, YMCIIOBOE 3HAUCHUE BRIPAXKEHUS C IepeMeHHOM. JlomycTuMble 3HaUeHUS [TePEMEHHBIX.
[IpencraBieHue 3aBUCIMOCTH MEXTy BeTMYMHAMHU B BUJie GopMyIibl. Berarcnenus no gpopmymnam.
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PAaBHbIE BHIPAXKEHUS, IIPaBUiia MpeoOpa3oBaHus
CYMM U TIPOU3BENICHUH, PaBUIa PACKPBITUSI CKOOOK M NMPUBEIEHUS OJOOHBIX ClIaraeMbIX.

CBolicTBa CTETIEHU C HATYPaJIbHBIM ITOKa3aTeIeM.

Onuounensl 1 MHOTOWIeHBI. CTeneHb MHOTOWIeHA. ClloKeHUE, BRBIYUTAHUE, YMHOKEHHE MHOTOUJICHOB.
DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI U KBaJpat pazHocTu. Dopmyrna pa3HOCTH KBaApaTOB.
Pa3no)xeHre MHOTOUJICHOB HA MHOKUTEIIH.

YpaBHeHust

YpaBHeHUe, KOpEHb YpaBHEHUS, IPaBUiIa IPeoOpa30BaHus ypaBHEHUS, pABHOCHUIIBHOCTh
ypaBHeHUH. JIMHENHOE ypaBHEHHE C OJTHOW ITIEPEMEHHOM, YACIIO KOPHEW JIMHEHHOTO YPAaBHEHM S, pELLICHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHnEe YpaBHEHUI 110 YCIOBHIO 33a4u. PelieHne TeKCTOBbIX 3a/1a4 ¢
MOMOIIBIO ypaBHEeHUH. JIMHelHOe ypaBHEHHE ¢ IByMsl IEpEMEHHBIMHU U ero rpaduk. Cucrema 1Byx
JUHEHHBIX YPaBHEHUH ¢ ABYMs NIepeMeHHbIMU. Pelienue cucreM ypaBHEHUI ciocoOOM MOJCTAHOBKH.
[IpuMepsl penieHus TEKCTOBBIX 3a7a4 C TOMOIIBI CUCTEM YPAaBHEHUM.

Koopaunartel u rpaguxkn. @PyHkuun

Koopaunara Touku Ha npssMoi. YuciioBele MpoMexyTkH. PaccTosiHre Mexay AByMs TOUKaMU
KoopauHaTHOU mpsiMoit. [IpsmoyronbHas cucrema koopauHatr, ocu OX u Oy. AGciucca u opJJuHaTa TOYKH
Ha KOOpAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3aaHHbIX Gpopmyaamu. UteHne rpaduKoB peabHbIX
3apucumocteil. [lonstue pynkunu. I'paduk ¢pynxnuu. CoiictBa pyHkuuid. JInneinas gpynkuus, e€ rpadux.

I'padux ¢pynkuuu y= Ixl. I'paduueckoe penienre TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX YPAaBHEHUH.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoeHnune yaeOHOTO Kypca «ANreOpbl» T0JDKHO 00eCIeuynBaTh JOCTHKCHHE Ha YPOBHE OCHOBHOT'O 00IIIETO
06pa.30BaHI/I$I CICAYIOMUX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U MPECAMCTHBIX 06pa30BaTeJIBHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTPaMMBbI Y4eOHOTO Kypca «Anredpay XapakTepu3yrTCs:

IIaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBIICHUEM MHTEPECA K MTPOLUIOMY U HACTOSIIEMY POCCHIMCKON MAaTEMAaTHKH, IEHHOCTHBIM OTHOLLIEHUEM
K JJOCTH>KEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKON MAaTeMAaTUYECKOW IIKOJIbI, K HCTIIOJIb30BAHUIO ATUX
JTOCTHKCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'pa:kaanckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00sI3aHHOCTEH TpakIaHUHA M PEANIU3alliU €ro TIPaB, MPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP, SABJICHUMN, POLIEAYP TPAKIAHCKOTO
o0rmiecTBa (BbIOOPHI, OIIPOCHI U TIP.); TOTOBHOCTBIO K 00CYKIEHUIO AITHUECKUX MPOOIEM, CBSI3aHHBIX C
MIPAKTUICCKUM IMPUMEHEHHEM JOCTHKECHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJTb- HO-dTHYECKHIX
MIPUHITUIIOB B JICATEIILHOCTH YYEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIIEHUH MPAKTUYECKUX 3a7a4 MaTeMaTUYeCKON HAIPaBI€HHOCTH,
OCO3HAaHHEM Ba)KHOCTH MaTEMAaTUYECKOr0 00pa30BaHUs Ha IPOTSKEHUU BCEH KM3HU JIJISl YCIEIIHON
poeCCHOHATILHOMN IEATEIFHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHUH;

OCO3HaHHBIM BBIOOPOM U IIOCTPOCHUEM MHIUBUAYAIbHONU TPACKTOPHH 00Pa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYeCKOe BOCMIUTAHUE:
CIOCOOHOCTBIO K AMOIIMOHAILHOMY U 3CTETHYECKOMY BOCIIPUSATHIO MATEMAaTUIECKHX 00BEKTOB, 3a/1ad,
pEelIeHnH, pacCyKIeHHI; YMEHUIO BUJETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

I{eHHOCTH HAYYHOI O NTO3HAHUSA:

OpHUEHTAIINEN B IESATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HaYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YETIOBEKa, MPUPOIBI U 00IIECTBA, TOHUMaHUEM MaTeMaTUYECKOM HayKH KaK
chepsl YeITOBEUECKOU IeATeTbHOCTH, ITAMOB €€ Pa3BUTHS M 3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIN3AIINN,

OBJIAZICHUEM SI3IKOM MAaT€MaTUKH U MaTEMaTUYECKOU KYJIbTYpOU KaK CpPEICTBOM ITO3HAHUS MUDPA;

OBJIQZICHUEM IIPOCTEUIIIMMHU HABBIKAMH UCCIEA0BATEIBCKON AEATEIIBHOCTH.

duznyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPbl 310POBbSi H IMOIMOHAJIBHOI0 0JIarONOy4usi:

TOTOBHOCTBIO IIPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbsI, BEAEHUS 3J0POBOTIO
o0pa3a *KH13HM (370pOBOE NMUTAHNE, COATAHCUPOBAHHBINA PEXKUM 3aHATUI U OTIbIXA, PEryispHas pusnyeckas
aKTUBHOCT);

c(hOpMHPOBAHHOCTHIO HaBbIKa pe(hIeKCUu, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTro K€ IMpaBa
JPYroro 4eaoBeKa.

IK0JI0OrHYecKOe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MAaTEeMAaTHYCCKUX 3HaHI/II\/’I JJISA peHIeHI/IH 3a1a4 B O6.]'IaCTI/I COXpaHHOCTI/I
OKPY)KaIOHIeﬁ cpem,l, HJ'IaHI/IpOBaHI/ISI HOCTyr[KOB " OIICHKU UX BO3MOKHBIX HOCJ'IG)ICTBHﬁ JJIA OKPY)I(aIOHIeI;'I
CpeIbl;

OCO3HAaHHEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTel X pelieHusl.

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

— TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUAX HCOHpCHGHéHHOCTI/I, MOBBIICHHUIO YPOBHA CcBOEH



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;

— HEO0OXOIUMOCThIO B (POPMUPOBAHUH HOBBIX 3HaHUI, B TOM 4ucie (GOPMYyIUPOBATh UAECH, TTOHATHS,
TUIIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATH JEPHUIIUTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

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

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS TPOrpaMMbI Y4eOHOTO Kypca «Anredpa» XapakTepu3yrTcs

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

1) Vnueepcanvnvie noznasamenvHule Oelicmeaus obecneuusarom Gopmuposanue 6a306vlx KOCHUMUBHBIX

npoyeccos 0oyuaroumuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOUE20 MUPA,; NPUMEHEHUE TOSULEeCKUX,
UCCIe008amMeNbCKUX onepayull, yMeHut pabomams ¢ ungopmayuetl).

ba3oBble Jornveckue a1ecTBUSA:

— BBIABJIATH U XapaKTCPU30BaATh CYIICCTBCHHBIC IPU3HAKN MATCMATUYCCKUX 06I>CKTOB, HOHHTHﬁ,
OTHOIICHUH MCIKAY NOHATUAMU, Q)OpMYHI/II)OBaTb OIIpCACIICHUA HOHHTHﬁ; 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 MPEOOPA30BLIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIC U O0IUE; YCIOBHbIE;

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

— JIeNaTh BBIBOJIBI C UCTIONB30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

— Ppa30upaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPsIMbIE 1 OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKA3aTeNbCTBA MaTEMaTHUYECKHUX (PaKTOB, BBICTpauBaTh apryMEHTAIHIO,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOMpATh crioco0 peleHus: yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB PELLEHUS,
BbIOMpaTh HanboJIee MOAXOAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHE JeicTBUA:

— HCIIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKII HHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BOIIPOCHI,
bukcupyromme NpoTUBOpedne, IpodIeMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U TAHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO0, MHEHUE;

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

— CaMOCTOSITENBHO (POPMYITHPOBATH 0OOOIIECHUS U BHIBOBI 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 MpencTaBiIeHHs] HHPOPMAIMK U WLTIOCTPUPOBATH pellaeMble 3a7a4i CXeMaMu,
JuarpaMmMmamu, HHOM rpa@uKoi U uX KOMOUHAIUSAMU;

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

2) Vuueepcanvhvie KOMMYHUKAMUBHbLE Oelicmaus 0becnedusam chopmupo8anHocms COYUAIbHBIX
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 110 X0y pCIICHHUA 3aa4u, KOMMCHTHPOBATDH HOHy‘ICHHHﬁ pe3yJIbTar;

— 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
CYKICHUSIMH JIPYIUX YYaCTHUKOB AMAJIOra, OOHApyKUBATh Pa3IMuKe U CXO/CTBO MO3ULIMIA; B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHUS,

— MPEACTaBJIATh PE3yJIbTAThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUIEHUS C YYETOM 3a]1ad NMPE3EHTAUU 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,
pacrpenenaTh BUAbI paboT, JOTOBapUBATHCA, 00CYKIAaTh MPOIECC U pe3yabTaT paboThl; 00001aTh
MHEHWS HECKOJBKUX JTIOAEH;

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

— BBIIIOJHATH CBOK YaCTh pa6OTI)I 1 KOOPAMHHUPOBATH CBOU HGIZCTBI/IH C APpYIrUMHU YJI€HAMU KOMaHbI;

— 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 PEIIeHU ¢ y4TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

— BJIaJCTHh 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$IT€J'IBCTB, HaﬁﬂeHHBIX OH_H/I6OK, BBISABJICHHBIX pr,Z[HOCTCfI;

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

INPEAMETHBIE PE3YJIbTATHI

OcBocenne yaeOHOTOo Kypca «Anredpay 7 Kacc JOKHO 00eCIeYrBaTh TOCTHKEHUE CIIEAYIONTUX
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

Yucjaa ¥ BBIYHCJIEHUA

HaxoauTh 3HaYCHUS YMCIIOBBIX BBIPAXKEHUI; TPUMEHATh Pa3HOOOpa3HbIC CITOCOOBI M PUEMBI BEIYMCIICHHS
3HAYCHHUH IPOOHBIX BBIPAKEHUH, COJIEp)KAIUX OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexoauTb 0T 0JHON (POPMBI 3AIMCH YHCEI K APYro (IMpeoOpa3oBbIBATh NECATHUHYIO APOOH B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO I€CATHUHYIO pO0OB).

CpaBHUBATh U YNOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh uucna.

BreinoaHSTh IIPUKHUAKY U OLICHKY pC3yJibTaTa BBI‘-II/ICJ'IeHI/II‘/’I, OLICHKY 3HAYECHUN YUCIIOBBIX BLIpa)KeHHﬁ.
BrInonHATE AEHCTBUSA CO CTEIECHSIMHU C HaTypaJIbHbIMHU IMOKA3aTCIIAMMU.

HpI/IMeHHTB IMPU3HAKU ACITIUMOCTH, PA3JIOKCHHUEC HA MHOXKUTCIIN HATYPAJIBbHBIX YHUCCIIL.

Pemate MMPAKTUKO-OPUCHTHUPOBAHHBIC 3aa4U, CBA3aHHBIC C OTHOIICHNUEM BCIIMYNH,
MMpONOPHUOHATIBHOCTBIO BEJIMYHH, IPOUCHTAMU; UHTCPIIPETUPOBATD PE3YJIbTAThI pCHICHUS 3a/1a4 C yLIéTOM
OFpaHH‘leHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpruBaACMBbIX 00BEKTOB.

Aaredpanyeckue BbIpaKeHHUs

Hcnonb30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSATH €€ B MPOLIECCE OCBOCHUS
yueOHOro Marepuarna.

HaXO)II/ITI) 3HAa4YCHUA 6YKBGHHI)IX BBIpa)KeHI/Iﬁ IIpU 3aaHHBIX 3HAYCHHUAX IIEPEMCHHBIX.

BrIToTHATE Tpe0Opa3oBaHus IEJIOT0 BBIPAKCHHSI B MHOTOWICH IPUBEICHUEM TTOJJOOHBIX ClIaracMbIX,
PaCKpPBITHEM CKOOOK.

BreinonHsTh YMHOXCHUC OJHOYJICHA HA MHOT'OYJICH U MHOI'OYJICHA HAa MHOTOYJICH, IIPUMCHSATDH (I)OpMYJ'IBI
KBaapaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCYU.ICCTBJ'ISITB Pa3JI0KCHUC MHOTOWICHOB Ha MHOKHUTECIIA C TIOMOIIBIO BBIHCCCHUS 3a CKOOKH 06IJ_ICFO
MHOKUTCJIA, TPYIITUPOBKU CIIAra€MbIX, TIPUMCHCHUS (I)OpMyJ'I COKpaIlIéHHOFO YMHOXKCHUH.

[TpumensTh NpeodbpazoBaHKUs MHOTOWICHOB ISl PEIICHUS Pa3IMUHBIX 3a/1a4 U3 MaTEeMaTHKH, CMEKHBIX
IIPEIMETOB, U3 PEAIbHON IPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypalbHBIMU MOKa3aTeNIIMHU I TPeoOpa30BaHus BbIpaXKEHUI.

YpaBHeHHsI M HEPABEHCTBA



Pemiats nuHENHBIE YpaBHEHHS C OJHOU IIEPEMEHHOM, IPUMEHSS [IpaBUila MEPEX0Aa OT UCXOJHOTO
YPaBHEHUs K PaBHOCUIBHOMY eMy. IIpoBepsTSh, SIBISETCS JIM YACIIO KOPHEM YPaBHEHHS.

[TpumensTh rpaduueckre METO bl IPU PEIICHNUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpUMepsI Map YUCel, IBISIOUIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUSI C IBYMsI IEPEMEHHBIMHU.

CTtpouTh B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO YPAaBHEHHS C IBYMsI IEPEMEHHBIMU; TOJIb3YSCh
rpaduKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemmath cuctembl ABYX JIMHEWHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMU, B TOM YHCJie TpaduUYecKu.

CocTaBisTh U pelaTh JIMHEHHOE YpaBHEHNE WIH CUCTEMY JIMHEWHBIX YPAaBHEHUH 110 YCIOBUIO 3aJauH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H ITOJIYYEHHBIN pe3ysbTar.

Koopaunarel u rpadpuxku. ®yHkuuu

I/I306pa}KaTb Ha KOOpHHH&THOfI HpﬂMOfI TOYKH, COOTBCTCTBYIOIIUC 3alaHHBIM KOOpAHUHAaTaM, J1y4Hu,
OTPE3KHU, HHTECPBAJIGI; 3a ITMCbIBATH YU CJIOBBIC IIPOMECIKYTKHU Ha aﬂre6pqueCKOM SA3BIKE.

OTmeyath B KOOPAWHATHOM IJIOCKOCTH TOYKH I10 3aJJaHHBIM KO OpJMHATAM; CTPOUTDH IpapUKU JTHHEWHBIX
¢bynkuit. Ctpouts rpaduk dpyuxmuu y= | xl.

OnuceIBaTh ¢ TOMOIIBIO (PYHKIIMI U3BECTHBIC 3aBUCUMOCTH MEX/Ty BEIIMYUHAMH: CKOPOCTh, BpEMS,
paccTosiHUE; IIeHa, KOJMYECTBO, CTOMMOCTD; TPOU3BOIUTEIILHOCTh, BpeMsl, 00BbEM PabOTHI.

Haxoauts 3HaueHne QyHKIMH 110 3HAYCHHUIO €€ apryMeHTa.

[Tonnmats rpaduueckuii cocod mpeacTaBiIeHus U aHaIu3a HHPOPMAINK;U3BICKATh U UHTEPIPETUPOBATH
nH(pOpPMALIHIO U3 TPAPHUKOB peabHBIX MPOILIECCOB M 3aBUCUMOCTEH.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne HaumenoBanue pasngenaoB u | Koanuectso yacos Hdata Buasl nesitesbHOCTH Busapl, JJIeKTPOHHbIE
n/m | TeM MPOrpamMMbl U3yYeHHS hopmbl (mudpossbie)
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJISI 00pasoBaTelbHbIe
padoTsl padoTsl pecypest
Paznen 1. Yucsa n Bpiuucaenns. PanuonajbHble Yucaa.
1.1. | TonsiTre paoHAIBHOTO 1 CucreMaTH3MpOBaTh U 000TaIaTh 3HAHHUSA 00 OOBIKHOBEHHBIX M AECATUYHBIX APOOSIX; VerHslit https://resh.edu.ru/
qmcia orpoc;
1.2. | Apudmernueckue neiictBusi ¢ | 5 TpumenaTh pa3HOOOpa3HbIe CIOCOOBI M PUEMBI BBIYUCIICHHUS 3HAUSHHI IPOOHBIX BBIPAXKCHUIA, IuceMeHHSbII https://resh.edu.ru/
PaLMOHATBHBIME YHCIIAMH. CofiepIKalIiX OOBIKHOBEHHBIE U IECATHYHBIE APOOH: 3aMEHSTh IPU HEOOXOAMMOCTH JIECATHIHYIO APO0b KOHTPOJIb;
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JICCSTHYHOM, IPUBOJIUTH BBIpaXkeHUE K (hopme, Hanboiee yIo0HOM st
BBIYHCIICHHIA, IPE0OPa30BBIBATH APOOHBIE BEIPAKEHHS HA YMHOKEHHUE H JeJICHHE JECATUYHBIX pobeii K
JEHCTBHUSAM C LEJIBIMH YHCIIAMHK;
1.3. | CpaBrenue, ynopsiiounBanue | 2 CpaBHHBATb U YIOPAL0YHBATH APOOH, IPe0OPa30BbIBas IIPH HEOOXOAUMOCTH JIECATUYHBIE APOOH B Tecruposanue; | https://resh.edu.ru/
PaLMOHAIIBHbIX YHCEI. OObIKHOBEHHbIE, 0OBIKHOBEHHbIE B JIECATHYHBIC, B YACTHOCTU B GECKOHEYHYIO ACCATHIHYIO IpO0b;
1.4. | CremneHb ¢ HATYpAIbHBIM 3 1 TIpUBOMUTH YHCIIOBBIE M GYKBEHHBIE IIPUMEPHI CTENEHH ¢ HATYPAJIbHBIM TIOKa3aTeleM, 00bicHss 3nayenns | Kontponsnas | https://resh.edu.ru/
OKa3aTeIIeM. OCHOBAHHsI CTEIICHHU | [IOKA3aTellsk CTENEeHH, HaXOUTh 3HAYCHHs CTeneHeii Bua an (a — moboe pabota;
PaLMOHATBHOE YHCII0, N — HATYPaJIbHOE YUCIIO0);
1.5. | Pemenne ocHOBHBIX 3aj1a4 Ha | 4 Pemars 331841 Ha YacTH, IIPOLICHTHI, IPOIIOPLIMH, HA HAXOXKIEHHE APOOH (IIPOLIEHTA) OT BEITHYUHBI H IMucemennsiii | https://resh.edu.ru/
Jpo0OH, TIPOLIEHTEI U3 BEIIMYHHEI 110 €€ IpobH (IIPOLeHTY), ApoOH (IIPOLeHTa), KOTOPBIi COCTAaBIsET OJHA BEIHYUHA OT JPYTOH; KOHTPOJIb;
peanbHOM MPaKTUKY.
1.6. | lpusHaku neauMocTH, 4 IpuMeHATb MPU3HAKK JEIMMOCTH, Pa3NoXKEHUs Ha MHOXKHTEIIN HATYPAJIbHBIX YHCET, VerHblii https://resh.edu.ru/
PA3JI0KEHHUST Ha MHOXKHTEIH 0oIpoc;
HATYpaJIbHbIX YHCEI.
1.7. | PeanbHble 3aBHCHMOCTH. 2 1 PelaTh NpakTUKO-OPUEHTHPOBAHHBIE 3a/1a4U Ha JAPOOU, POLIEHTHI, IIPSMYIO U 00PaTHYIO Mpaktuueckas | https://resh.edu.ru/
[PONOPIHOHATBHOCTH, IPOMOPLIH; pabora;
1.8. | Ipsimas u oGpatHas 4 1 PacriosHaBath 1 0GBACHSTH, ONMPASCH Ha ONPEIENIEHNs, PAMO MPOOPLHOHAILHBIE H 0OPATHO Kourponbrast | https://resh.edu.ru/
POIIOPLIHOHAIBHOCTH MPONOPIMOHAIBHBIE 3aBUCHMOCTH MEKTY BEIMUNHAMMU; TIPUBOIUTH IPUMEPBI STHX 3aBUCHMOCTEH U3 pabora;
PpEabHOTO MHPA, U3 APYTHX YIEOHBIX IPEIMETOB;
Uroro no pazneny 25
Pasnen 2. Anrebpanyeckne BhIpaKeHuUs .
2.1. | BykBeHHBIE BBIpaXKECHHSL. 1 OgmazieTs anredpanveckoil TepPMUHOIOTHEH H CHMBOJIMKOM, IPUMEHATH ¢€ B Ipoliecce OCBOSHHs yueOHoro | ITncpMeHHbIH https://resh.edu.ru/
MaTepHaa; KOHTpOJIb;
2.2. | IlepemenHsIe. 1 Haxonuth 3HaueHns GyKBEHHBIX BBIPAKEHHUH TIPH 33JaHHBIX 3HAYEHUSX OYKB; BHINONHSATS BoIaucaenus o | [Tucemennsiii | https://resh.edu.ru/
bopmyam; KOHTPOJIb;
2.3. | Jlomyctumble 3Ha4YEHHUS 1 Haxozutb 3HaueHus: OyKBEHHBIX BBIPOKCHHIT IPU 3a/JaHHBIX 3HAYCHUSX OYKB; BBIIONHSATH BBIYUCICHUS 0 | Y CTHBII https://resh.edu.ru/
IEPEMEHHBbIX. (bopmynam; ormpoc;
2.4. | ®opmybl. 1 Haxoautb 3HaueHUs: OyKBEHHBIX BBIPAKECHHH TIPH 3aJaHHBIX 3HAYCHUSIX OYKB; BBINONHSTH Boiuvcienus mo | Tectuposanue; | https://resh.edu.ru/
(bopmyam;




2.5. | IlpeobpasoBanue OyKBEHHBIX | 3 1 BrInonHATS IpeoOpa3oBaHus HEI0ro BRIPAKEHUS B MHOTOUICH IPHBEICHAEM IO00HBIX ClIaraeMbIX, KonrponbHas https://resh.edu.ru/
BBIP@KEHHH, PACKPBITHE PACKPBITHEM CKOOOK; pabora;
CKOOOK H IIPHBEICHHE
MOJ00HBIX CIIAraeMBbIX.

2.6. | CaoiicTBa crenenu ¢ 7 1 OBiaJeTh anreGpanyeckoi TEPMUHOIOTHEN M CHMBOJIMKOM, IPUMEHSTH €€ B IpoLecce ocBoerus yuebHoro | Konrponsnas | https://resh.edu.ru/
HATYPaJIbHBIM [I0KA3aTeNeM. Marepuaa; pabora;

2.7. | MHOTrOYJICHBI. 1 BBbINOIHATE IPeoOpa3OBaHus LEI0r0 BRIPAKEHHS B MHOTOWICH IPUBEICHHEM IIO00HBIX ClIaraeMbIX, MMucemennsiii | https://resh.edu.ru/

PacKpHITHEM CKOOOK; KOHTPOJIb;

2.8. | CnoxeHue, BBIYNTAHHUE, 3 BBbINOJHATS YMHOXEHHE O/{HOYIEHA HA MHOTOYJICH U MHOTOYJIEHA HA MHOTOYIEH, IIPUMEHSTh (JOPMYJIbI IMucemennsiii | https://resh.edu.ru/
YMHOKEHHE MHOTOUYJICHOB. KBaJ[paTa CyMMBI H KBaJIpaTa Pa3HOCTH; KOHTPOJIb;

2.9. | ®opmyIbl COKPALIEHHOTO 6 OCyLIeCTBIATh Pa3lIoKEHHE MHOTOYICHOB HA MHOXKHUTEIH [IyTEM BBIHECEHHS 38 CKOOKH 0011ero TMucemennsiii | https://resh.edu.ru/
YMHOXKCHHSL. MHOXHUTEIS, IPUMEHEHHUsT YOPMYJIBI Pa3HOCTH KBaAPaToB, GOPMYJI COKPAIIEHHOTO YMHOXCHHS; KOHTPOJIb;

2.10. | PaznoxeHue MHOTOUICHOB Ha | 3 1 OCyLIECTBIATD Pa3lI0KEHHE MHOTOYIEHOB HA MHOKUTEIH [TyTEM BBIHECEHHS 38 CKOOKH 0011ero Kontponsnas | https://resh.edu.ru/
MHOKHTENH MHOXKHTEISI, TPUMEHEHHsT (POPMyYJIbl PA3HOCTH KBaAPATOB, (JOPMyIT COKPAILEHHOTO YMHOXKEHHSI; pabora;

Uroro no pazaeny 27

Pasnien 3.YpaBHeHus: M HepaBeHCTBA.

3.1. | YpaBHenue, npaBuia 1 PeraTs IMHENHHOE ypaBHEHHE C OJHOM EPEMEHHOM, IIPHUMEHSIS [IPAaBHJIA IEPEX0/ia OT HCXOIHOTO VerHsli https://resh.edu.ru/
peobpa3oBaHmsl ypaBHEHHS, yPaBHEHHUs K PaBHOCHIIBHOMY €My 0oJiee IIpOCTOro BHAA; orpoc;
PaBHOCHIIBHOCTb YPABHEHUH.

3.2. | JluneitHoe ypaBHEHHE C 2 TTpoBepsiTh, SIBISIETCS JIH KOHKPETHOE YHCII0 KOPHEM YPaBHEHHS, MMucemennsii | https:/iresh.edu.ru/
OJIHOH TIEPEMEHHOI, pereHne KOHTPOJIb;
JIMHEWHBIX YPAaBHEHMIA.

3.3. | Pemenue 3ajay ¢ momompio | 4 CoCTaBIIATh U pelIaTh YpaBHEHHE HIIM CHCTEMY YPaBHEHHIT 110 YCIIOBHIO 3a/1a4H, HHTEPIIPETHPOBATH B IMucsmennsit | https://resh.edu.ru/
ypaBHEHHIA. COOTBETCTBHH C KOHTEKCTOM 3a/1a4H MOJYYeHHbII pe3yJIbTar; KOHTPOJIb;

3.4. | JluneitHoe ypaBHEHHE C 3 1 TTonbupath NpUMepsI Iap YnCel, SBILSTIOMNXCS PeICHHeM TNHEHHOTO YpaBHEHHUS ¢ IBYMsI lepeMeHHbIMY; | KoHTpombHast https://resh.edu.ru/
JIBYMSI TIEPEMEHHBIMHE U €T0 pabota;
rpaduk.

3.5. | Cucrema JIBYX JIMHEHHBIX 5 Haxomuts pemeHne CHCTEMBI ABYX JIHHEHHBIX YpaBHEHHI! ¢ ABYMS IIePeMEHHBIMY; TMucsMeHHbII https://resh.edu.ru/
ypaBHEHHIT ¢ ABYMSI KOHTpOJIb;
MIePEMEHHBIMH.

3.6. | Pemienue cucreM ypaBHeHuii | 5 1 Haxomuts pelieHne cuCTEMBI IBYX JIMHEHHBIX YPaBHEHHH € IBYMS [IEPEMEHHbBIMU; KonTtposbHas https://resh.edu.ru/
CI10cO0OM T0/ICTAHOBKH 1 pabora;
CII0COOOM CIIOXKEHUS

Hroro 1o pazaeny: 20

Pasnen 4. Koopaunarel u rpadguxu. @yHKuum.

4.1. | KoopauHara TOYKH HA 1 HN300paxaTs Ha KOOPAWHATHON HPSMOI TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAUHATAM, Tyq9d OTPE3KH, | Y CTHBIHA https://resh.edu.ru/
PSIMOii. MHTEPBAJIbL; 3aMHCHIBATh UX HA aIreOpanyeckoM s3biKe; ormpoc;

4.2. | YncnoBble IPOMEXKYTKH. 2 OtMeyats B KOOPAUHATHOH IIOCKOCTH TOUKH 10 33aHHBIM KOOPANHATAM; CTPOUTH IPadHKH HECIOKHBIX YerHbiit https://resh.edu.ru/

3aBHCHMOCTEH, 3a/JaHHBIX (hOPMYIIAMH, B TOM YHCIIC C TOMOMIBIO [IU(POBBIX JIaOOPATOPHil; 0OIpoc;




4.3. | PaccrosiHie MKy ABYMSI 1 HN300paxaTs Ha KOOPAWHATHON HPSMOIl TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIHHATAM, JIy9H OTPE3KH, | Y CTHBIH https://resh.edu.ru/
TOYKAMH KOOPAMHATHOI MHTEPBAJIbL; 3aIMCHIBATH UX HA AIreOpanyecKoM s3biKe; ormpoc;
psIMOIL.
4.4. | TpsmoyronbHas cucteMa 1 TIpUMEHSTh, H3yYaTh IPEUMYLIECTBA, HHTEPIPETHPOBATH TPadUUECKuii criocob npeacTaBienns 1 aHanusa | [lucemennsiii | https://resh.edu.ru/
KOOP/IMHAT Ha IIOCKOCTH. Ppa3Ho00pa3HOil )KU3HEHHON HH(OPMALIHH; KOHTPOJIb;
4.5. | Tpumepsl rpaduKoB, 1 TIpuMeHsTh, U3y4aTh IPEHMMYIIECTBA, HHTEPIPETUPOBATh IPaQHUECKHii CIOCOO NPEICTABICHHS 1 aHAIN3a | Y CTHBII https://resh.edu.ru/
3a1aHHBIX OPMYyJIa MH. Pa3HOOOPa3HOI KU3HEHHOI HHDOPMALIH; 0Ipoc;
4.6. | UreHue rpauKoB peanbHbIX | 2 IpuMeHsITh, H3y4aTh IPEHMYILECTBA, HHTEPIPETHPOBATh rpaQuuecKuii crocod npeacrapieHus u ananmza | [Ipakruyeckas | https://resh.edu.ru/
3aBUCHUMOCTEH. Ppa3Ho00pa3Hoil )KU3HEHHON HH(OpMALHY; pabora;
4.7. | lousitie GpyHKUMH. 1 OcBanBath NOHATHE PYHKIMH, OBJIaJ€BaTh (YHKIIMOHAILHOH TEPMUHONOIHEH; IMucemennsiii | https://resh.edu.ru/
KOHTPOJIb;
4.8. | I'paduk dyHKIHH. 1 Vcnonb30Bath LU(POBBIC PECYPCHI st TOCTPOCHHUS IPadHKOB QYHKIMI U H3YYEHHS UX CBOWCTB, [pakruueckas | https://resh.edu.ru/
pabora;
4.9. | Caoiicta QyHKIMIA. 4 Hcnonb30Bath LU(POBEIC peCypChl st MOCTPOCHHUs rpaduKoB QYHKIMHA U H3YUCHHS UX CBOICTB; IMucemennsiii | https://resh.edu.ru/
KOHTPOJIb;
4.10. | Jluneiinas QyHKIMS. 1 Pacrno3HaBath JmHEiHY0 QyHKIM0 Y = KX + b, onuchiBaTh e€ CBOMCTBA B 3aBUCHMOCTH OT 3HAYCHHUI TMucemennsii | https:/iresh.edu.ru/
ko3¢ duurentos K u b; KOHTPOJIb;
4.11. | loctpoenue rpaduka 5 IpuBOAUTH IPUMEPBI JIMHEHHBIX 3aBUCUMOCTEH B PeasbHbIX POLECCAX H SIBICHUSX; Mpakruueckas | https://resh.edu.ru/
JMHEHHOH QYHKIMU. pabora;
4.12. | T'padux dpyskuuny = x | | 4 Crpowurs rpaduku nuneittoit Gynkuuny, Gynximmn y = 1 x I, Kourponsnast | https://resh.edu.ru/
paborta;
Uroro o pazaeny: 24
Paspen S.IToBTopenue u 06001meHne.
5.1. | [ToBTOpEHHE OCHOBHBIX 6 BrIGHpaTh, IPUMEHAT OLIEHUBATH CIIOCOOBI CPABHEHHS YHCEI, BHIMUCIIEHNH, TPe0OpasoBaHHmii VCTHBIR https://resh.edu.ru/
HOHATUH ¥ METOJI0B Kypca 7 BBIpAYKCHUH, pelIeHNs YpaBHECHHUIT; orpoc;
Kracca, 00001IeHIe 3HaHuiH OcyIecTBIATE CAMOKOHTPOJIb BEITIOIHAEMBIX JIEHCTBUI M CAMOIPOBEPKY PE3YNIbTAaTa BEIYMCIIEHHUH, IMuceMeHHbIit
npeoOpa3oBaHuii, MOCTPOCHUIA; KOHTPOJIb;
Pewars 331841 U3 peabHOM KU3HH, IPUMEHSITh MATEMATHYECKHE 3HAHMS JUIS PELICHHUS 33184 U3 IPYTHX KourponbHas
MPESMETOB; pabora;
Pewarh TeKCTOBbIE 33/1a4H, CPABHUBATH, BEIOMPATH CIIOCOOBI PEILICHHS 3a1a4H;
Wroro mo pasaeny: 6
OBIIEE KOJMYECTBO YACOB 102

I10 TIPOIT'PAMME
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