I'ocynapcTBeHHOE O1OKETHOE 0011e00pa3oBaTeIbHOE YUPEKICHNUE CpeHsst oomeoopa3zoBarenbHas mkoia Ned umenu I'epost Coerckoro Coro3a
J.I1.JIeBuna ropockoro okpyra Ceizpans Camapckoii o0siactu

PACCMOTPEHA IMPOBEPEHA YTBEPXKJIEHA
Ha 3aCElaHUU 3amectutenb qupekTopa no YBP K UCIIOJIb30BAHUIO
METOJIUYECKOT0 00BEAMHEHUS H.H. TombacoBa B 00pa3oBaTeNbHOM Ipoliecce
y4HTEeNIeH €CTeCTBEHHO- Hupexrop '6OY COLL Nedr.o. Ceizpanb
MaTEMATHYECKOr0 IIMKJIA «29» aprycra 2023r. C.1O. TutoBa
[TpoToxoin Ne 1 [Tpukaz Ne809-OJ1 ot «29» aBrycra 2023r.

oT «25» aBrycra 2023r.

PABOYAS NTIPOT'PAMMA
O=IBOY COLU Ne 4r.0.
Cbi3paHb, CN=TuToBa
CeeTnaHa tOpbeBHa, E= yueOHOro Kypca «Aiaredopa»
so_school4 szr@
samara.edu.ru 11 00yJaroImuxcst / KIaccoB
00ed86af1d1a92502e

l \ 2023.08.29 18:36:28+04'00'



MHNOACHUTEJBHASA 3AIIMCKA

AnreOpa sIBISIETCSI OJJTHUM M3 OMOPHBIX KypCOB OCHOBHOTO 00Iero oOpa3oBaHHUs: OHa 00eCHEeYMBAET U3yUCHHE
JIPYTUX JUCHUIUINH, KaK €CTECTBEHHO- HAyYHOTO, TaK M TyMaHUTApPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
OPOJOJDKEHUsT 00pa3oBaHUs W B IOBCEAHEBHOM U3HU. Pa3BuTue y o0OydalomMXCs HAay4YHBIX NPEJICTABICHUNA O
IPOUCXOXKJEHUN U CYHUIHOCTH alreOpanyecKkux aOCTpakiui, crocoOe OTpakeHHs MaTeMaTH4eCKOW HAyKOW SIBICHUU U
MPOIIECCOB B TMPHUPOJIE W OOIISCTBE, POJIM MATEMAaTHYECKOTO MOJCIMPOBAHWS B HAYyYHOM TO3HAHWW M B TPAKTHKE
CIocoOCTBYEeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS M KA4YSCTB MBINIJICHUS, HEOOXOMWMBIX IS aJanTalvd B
coBpeMeHHOM Iu(dpoBoM obmecTBe. M3ydeHue anrebpbl obecrieunBaeT pa3BUTHE yMEHHUs HaOI0/1aTh, CPaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTU apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUA U BBIBOJIBI, (popMysiupoBaTh yTBepkiaeHus. OcBoeHHE Kypca anreOpbl o0ecrnedrBaeT pa3BUTHE JIOTUYECKOTO
MBIIICHUS 00YJarONUXCsl: OHA UCITONIB3YIOT ICTYKTUBHBIC U MHAYKTHBHBIC PACCYKICHUS, 0000IIeHHE U KOHKPETHU3AIHIO,
a0bcTparupoBanue u aHajoruto. O0ydyeHue anredpe mpeArnoiaraeT 3HauuTeNIbHbIA 00bEM CaMOCTOATEIILHOU JAeSTETbHOCTU
00y4Jaronuxcsi, MO3TOMY CaMOCTOSITEIFHOE PEIICHUE 33/1a4 SBIISIETCS peain3alueil AesiTeIbHOCTHOTO MPUHIIUITA 00yUIeHUSI.

B cTtpyktype mporpamMmbl yueOHOTO Kypca «Anredpa» Ijisi OCHOBHOTO 0OIero o0pa3oBaHUs OCHOBHOE MECTO
3aHUMAIOT COJICPKATEITHPHO-METOANYCCKUE TMHUK: «UHNCIa ¥ BRIYUCICHUN), « ANTeOpandecKrue BRIpRKCHUN, « Y paBHEHUS
1 HepaBeHCTBay», «DyHKIum». Kakaas u3 3TUX coaepKaTeIbHO-METOANYCCKUX JTMHUN Pa3BUBACTCS HA MPOTHKCHUN TPEX
JIET M3YYCHHUS Kypca, B3aMMOJICUCTBYS C JIPYTUMH €ro JUHUSAMU. B Xome u3ydeHus ydeOHOro Kypca OO0yJaroIuMcs
MPUXOJUTCST JIOTUYECKU PACCY’KJaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN $I3bIK. B CBSI3U ¢ 3TUM B MpOrpaMmy
y4eOHOTO Kypca «Airebpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pas3jeiax
MaTEMaTHYeCKOro 00pa3oBaHMsA H  CHOCOOCTBYIONIME OBJQJACHUIO OOYYaIOIIMMHUCA OCHOB  YHHBEPCAIHLHOTO
MaTeMaTH4ecKoro si3bika. ComepKaTenbHOW U CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOTO Kypca «Anrebpay sBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conepxkanne JTUHUNM «YWcla W BBIYMCIACHUS» CIIYXKUT OCHOBOM IS JAdbHEHIIETO H3y4YEHUS MaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO y 00YUAIONTUXCS JIOTHUECKOTO MBITIUICHHUSI, (HOPMUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMH,
a TaKXe MPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JIJISI TOBCEAHEBHOM KU3HU. PazBuTHE MOHATHS O YKCIIE HA
YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs CBA3AHO C PAMOHATLHBIMU M HUPPAMOHATBLHBIMU YHCIIaMU, (GOPMHUPOBAHUEM



MIPEJCTABICHUN O JEHCTBUTEILHOM YKCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOM JIMHUM OTHECEHO K CpeAHEMY OOLIEMY
00pa3zoBaHMUIO.

ConepxaHue NBYX alnreOpanyecKux JMHUA — «AJreOpanueckue BBIPDAKEHUS» U «YPAaBHEHUS U HEPaBEHCTBA»
crocoOCTBYeT (OPMUPOBAHUIO Y OOYy4YaIOMIMXCS MATEMaTUYECKOro ammapara, HEOOXOAMMOro [Jjisi pelIeHUs 3aaad
MaTEMaTHUKH, CMEXHBIX MPEIMETOB M MPaKTUKO-OPHUEHTHUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS
y4eOHBIM MaTepuas rpylnnupyeTcs BOKPYT pallMOHAIBHBIX BhIpaXeHUM. Anredpa JeMOHCTPUPYET 3HAUCHHE MATEMATUKU KaK
S3bIKA JIJIS1 TTIOCTPOEHUSI MaTeMaTUYECKUX MOJIeNIeH, OMMCAaHMs MPOLECCOB U SIBJICHUI peanbHOTro Mupa. B 3agaun oO0yuenus
anredpe BXOMSIT TaKXKe JalbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIJIEHUSI, HEOOXOUMOTO, B YaCTHOCTH, JIJIsl OCBOCHUS
Kypca HWH(QOpPMATUKU, W OBJIQJICHUE HaBBIKAMHU JEAYKTUBHBIX paccyxkjenuil. IIpeoOpazoBaHue CHUMBOJIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUSI, CIIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHATBHO-TpaUUECKOM TUHUU HAIIEJICHO Ha MOJyUYeHUE 00YUYaIOIIMMUCS 3HAHUHM 0 (DYHKIUAX KaK
BaKHEUIIIEH MaTEeMaTUYECKON MOJIEIH JIJIsl OMMCAHUS M UCCIEOBAaHUS pa3HOOOPAa3HBIX MPOIIECCOB U SIBIICHUN B MPUPOJIE U
oOmectBe. M3ydeHne wmarepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYYAlOIIMXCS YMEHHUS HCIOJIb30BaTh PpPa3IUYHBIC
BBIPA3UTENIHLHBIE CPEICTBA SI3bIKA MAaTEMAaTUKHU — CJIOBECHbIE, CHMBOJIMUYECKHE, TpaduecKre, BHOCUT BKJIAJ B (HOPMUPOBAHUE
MPEACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIU3AIMU U KYJIbTYPBHI.

CornacHo y4eOHOMY TUTaHy B 7 Kjlacce H3y4yaeTcs Y4YeOHBIH Kypc «Anredpa», KOTOPHIA BKIIIOYAET CIEAYIOIINE
OCHOBHBIE pa3lieNibl cojepxkaHus: «Hucna u BEIYUCICHUD», «ANTeOpanvyecKue BhIpaKeHUs», «YpaBHEHUS U HEPABEHCTBAY,
«DyHKIAW.

OO01iee KOJIMYECTBO YacOB, OTBEIEHHBIX HAa M3yueHUe anreOpel B 7 kiacce, cocraBisieT— 102 yaca B roja (B TOM 4HCIIE
3aHATHS C TIeAaroromM — 68 4acoB, camocTosiTebHast pabora oOydarorerocs — 34 yaca) KonnuecTBo 3aHATHI C TIeIaroroMm B
HEeJIeNto — 2 Jaca.

COAEPXAHUE OBYYEHUA
7 KIIACC

Yuciia v BBIYUCICHUSA

Jlpo6u 0ObIKHOBEHHBIE U JIECTUUHBIE, IEPEX0]I OT OHOU (HOPMBI 3amucu Apodeii k Apyroi. [loHsTHe panroHaIbHOTO
Y1 CIIa, 3allUCh, CPAaBHEHUE, YIOPSAJOUMBAHUE PALlMOHAIBHBIX yncel. ApudMeTndecKue AeMCTBUSI C pallMOHAIbHBIMU YHCIIAMHU.
Pemenue 3a1a4 U3 peanbHON NPAKTUKKU HA YacTH, HA IPOOH.



CreneHb ¢ HATYpaJbHBIM MOKa3aTeNIeM: ONpeesieHue, MpeoOpa3oBaHNe BHIPAKEHUN HA OCHOBE OIPEACICHUs, 3aHCh
Oonpmnx uucen. IIpoueHTsl, 3amuch NPOUEHTOB B BUAE APOOM M APOOM B BHUJE MPOLEHTOB. TpH OCHOBHBIE 3a/a4yd Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJIbHON ITPAKTHUKHU.

IIprMmeHenne MPU3HAKOB IEIMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYPAIbHbIX YHCEIL.

PeanpHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi 1 0OpaTHAs MPOMOPLUUOHATBHOCTH.

AJire0OpanvecKue BbIPpaKeHHU s

[IepemeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE 3HAYEHUS ITepeMeHHbIX. [IpencraBienne
3aBUCUMOCTH MEXIy BeIMYMHAMU B BUjie popMyiibl. Beraucienus no ¢gopmynnam. [IpeodpazoBanue OYKBEHHBIX BbIpAKECHHIA,
TOXJIECTBEHHO PAaBHBIE BBIPAKEHHMSI, MpaBHiia MpPeoOpa3oBaHUs CYMM M NPOU3BEACHHM, MpaBHJIa PACKPBITHS CKOOOK U
IPUBEACHUS OJI0OHBIX CIIAraeMbIX.

CBONCTBa CTENEHN C HATYPAJIbHBIM MOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHBI. CTeneHb MHOrousieHa. CiioeHue, BBIUYMTaHUE, YMHOKEHUE MHOTOYWIEHOB. DOpMyIibl
COKpAILIEHHOT0 YMHOKEHUS: KBaJpaT CyMMBI U KBaapaT pazHocTu. Dopmyiia pa3HOCTH KBaIpaToB. Pa3noxxeHne MHOTOYIEHOB
Ha MHOYKUTEJIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHUS, IIpaBUiia MPeoOPa30BaHusl ypaBHEHUS, pABHOCUILHOCTh YPABHEHUI.

JIuHeHOEe ypaBHEHHE C OJJTHOW NIEPEMEHHOM, YUCIIO KOPHEW JIMHEWHOTO YPABHEHHUSI, PELICHHUE JTUHEUHBIX YPABHEHUM.
CocraBnenue ypaBHEHHMI 110 yCIIOBUIO 3a7a4i. PelieHne TEKCTOBBIX 3a1a4 ¢ OMOILBIO YPaBHEHHU.

JIuneitHoe ypaBHEHHE C JBYyMs NHepeMeHHbIMU M ero rpaduk. Cucrema ABYX JIMHEWHBIX ypaBHEHUH € JBYMs
nepeMeHHbIMH. Pelienne cuctemM ypaBHEHUM cocoOOM MojacTaHOBKHU. [IpuMepsl pelieHus TEKCTOBBIX 3a7ad ¢ MOMOUIBIO
CHUCTEM YpaBHEHUM.

DYyHKUMHU

Koopaunara Touku Ha npsiMon. YucnoBble NpOMEXKYTKHU. PaccTosiHre MexXy AByMS TOUKaMH KOOPAMHATHOU IIPSAMOM.

[IpssmoyronbHas cucrema koopauHaT, ocu OX m Oy. AOcuucca U opauHaTa TOYKM HAa KOOPJIWHATHOMN TIOCKOCTH.
[Tpumepsl rpadukoB, 3agaHHbBIX (GopMynamu. UteHue rpapukoB peanbHblx 3aBUcuMocTed. [lonstue dynkuuun. ['padux
dbyukiuu. CoiictBa ¢pyHkuuil. JIunenas ¢ynkmus, ee rpaduk. ['pabuk pynkunn y = [x|. I'padudeckoe perieHre JIMHEHHBIX
YPABHEHUU U CUCTEM JIMHEUHBIX YPAaBHEHUM.



IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHMUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOrpaMMbI  Y4eOHOrO Kypca

«Anrebpay XapakTepH3yHTCS:

1) NaTPUOTHYECKOE BOCIIUTAHME:

OpPOSIBICHUEM HHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHUCKOW MaTeMaTWKH, I[EHHOCTHBIM OTHOIICHHEM K
JTOCTHXKCHUSM POCCHUIICKMX MAaTEMAaTUKOB M POCCHHCKON MaTEeMaTUYECKOW MIKOJBI, K MCHOJIb30BAHHIO 3TUX JIOCTHKCHUN B
APYTUX HayKax ¥ NPUKIaIHBIX cepax;

2) rPa)KIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJHECHUIO OOA3aHHOCTEW TrpaKIaHWHA W pealu3allid ero MpaB, IMPEACTABICHUEM O
MaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS DPA3JIMYHBIX CTPYKTYp, SIBJICHUH, TPOLEAYp TPaKIAHCKOrO 0OIecTBa
(HanpuMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K 00CYKICHHIO STHUECKHUX MPOOIIeM, CBI3aHHBIX C IPAKTHUECKHUM IPHUMEHCHUEM
JTOCTHXXCHUH HAYKH, OCO3HAHHEM BaKHOCTH MOPAJIBHO-3TUUECKUX MPUHIIUIIOB B IEATEIBHOCTH YUCHOTO;

3) TPYA0BO€ BOCITUTAHHE:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX 33]a4 MAaTeMaTHYECKON HAMPaBICHHOCTH, OCO3HAHUEM
BOKHOCTH MaTEMaTHUYECKOTO 00pa30BaHMUs HAa MPOTSHKEHUU BCCH YKU3HH ISl YCHCITHON MPO(ECCHOHATIBHOM NESITETbHOCTH U
pa3BUTHEM HEOOXOJMMBIX YMCHHU, OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM WHIUBHUIYaJIbHON TPACKTOPUH OOpa30BaHUS U
’KM3HEHHBIX TUIAHOB C YUETOM JIMUHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEIH;

4) ICTETHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIMOHATBHOMY M JCTETHYECKOMY BOCIPHITHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ad, PEIICHHIA,
paccyXJIeHHIA, YMCHUIO BUJICTh MATEMAaTHYCCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

OpHMEHTAIUCH B JCATEIIbHOCTH Ha COBPEMCHHYIO CHCTEMY HAYYHBIX MPEACTABICHHIH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS YEIOBEKA, PUPOIBI U OOIIECTBA, TIOHUMAHHEM MAaTEMaTHYECKOl HayKH Kak cepbl 4elI0oBeYeCKON NesITeIbHOCTH,
3TAOB €€ Pa3BHUTHS M 3HAYMMOCTH JJIsI Pa3BUTHUS [MBUIIU3AINH, OBIAJCHUEM SI3BIKOM MAaTEMaTHKH U MAaTEMaTHYCCKOM
KyJbTYpPOIi KaKk CpeJICTBOM MO3HAHHS MHpPA, OBJIAJICHUEM MPOCTSHUIIIMMHU HABBIKAMHU HCCIIC0BATEIbCKOMN JCSTEIbHOCTH;

6) ¢pusznyeckoe Bocnuranue, GopMupoOBaHHeE KYJIbTYPbI 310POBbS H IMOLHOHAJIBHOIO 0JIATONIOTYYHS



TOTOBHOCTBIO MPUMEHSATH MATEMATUYECKHE 3HAHUS B UHTEPECAX CBOETO 370POBbs, BEICHUS 3I0POBOT0 00pa3a KU3HU
(3mopoBoe mHTaHHWE, COaTAaHCHPOBAHHBIA pPEXKUM 3aHATUH H  OTAbIXa, pEryisipHas (Qu3ndyeckas AaKTUBHOCTD),
c(OpMUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa JPYroro 4ejoBeKa;

7) IKO0JI0TrNYeCcKoe BOCIIUTAHME:

OpUEHTallMeN Ha MPUMEHEHHE MaTEMATUYECKUX 3HAaHUU NI pelleHus 3a7a4 B 00JacTU COXPAHHOCTH OKpY KaroIlen
Cpelbl, IUIAHUPOBAHUS IOCTYNKOB W OLEHKM HUX BO3MOXXHBIX IOCIEACTBUM Il OKpYXarolled cpelapl, OCO3HAaHUEM
rI100aTFHOTO XapaKTepa YKOJOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTauus K U3MeHSIIOIIHUMCS YCJIOBHSM COIUATBHON U MPUPOIHOI cpe/bl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEJEICHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepes
IPAKTHYECKYIO JIESATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUThCS Y APYTUX JIIOAEH, MPHUOOPETaTh B COBMECTHOW NEATEIBHOCTH
HOBBIC 3HAHUSI, HABBIKK U KOMIIETEHIINH U3 OTBITA APYTHUX;

HEO0OXOAMMOCTBIO B (POPMUPOBAHMM HOBBIX 3HaHUM, B TOM 4HcCIie (POPMYJIUPOBATh UIEH, MOHSITHS, TUIIOTE3bl 00
0o0BeKTax M SBIEHUSIX, B TOM UMCJIE PaHee HEU3BECTHBIX, OCO3HABATH JCHUIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH,
IUTAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOLIUI
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUs U JEHCTBUS, (OPMYIUPOBATh M OLIEHWBATH PUCKU U TOCIEICTBUS,
dbopMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIe HeiicTBUS ba3oBble jornueckune aeiicTBUS:

. BBISIBJISITh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPU3HAKK MATEMaTHUUYECKUX OOBEKTOB, MOHATHM, OTHOIIECHUN
MEXy TOHATUSIMHU, (POPMYIUPOBATH OIpeJeeHUs MOHATUM, YCTAaHABJIMBATh CYIECTBEHHBIH MpU3HAK Kiaccu(UKaIUU,
OCHOBaHMUS /11 0000IICHNS M CPABHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

. BOCIIPUHUMATh, (POpPMyIHUpPOBaTH M TPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIC W OTPHUIIATEIbHBIC,
¢IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIC,



U BBIABJIATD MATCMATUYCCKUC 3dKOHOMCPHOCTHU, BBAUMOCBA3H U ITPOTUBOPCUUS B (baKTaX, JaHHBIX, HEI6J'IIOI[€HI/I$IX
" YTBCPKACHUAX, IPEAJIaraTb KPUTCPUHU IJI1 BBIABJICHUSA SaKOHOMepHOCTeﬁ u HpOTHBOpC‘-IHfI;

. JeJaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W WHIYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKJIFOUYECHUH 10 aHAJIOTUH;
. pa3Ouparh J0Ka3aTelbCcTBA MATEMaTHYECKUX YTBEPKICHUM (MpsMble M OT MPOTUBHOIO), TMPOBOIUTH

CaMOCTOSTENIbHO HECJIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYECKUX (DAaKTOB, BRICTPAUBATh apTyMEHTAIIUIO, IPUBOJAUTH MIPHUMEPHI
U KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

. BBIOMpPATh CHOCOO pelleHHus Y4eOHOW 3adaud (CpaBHHUBATh HECKOJIBKO BAapUAHTOB PEIICHHS, BbIOMpATh
HanOoJIee TOAXOIAIINN C YIETOM CaMOCTOATEILHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBaTebcKue AelCTBUS:

. UCIIOJIb30BaTh BOMPOCHl KaK HMCCIICAOBATEIBCKUN HMHCTPYMEHT IIO3HAHUA, (OPMYJIMPOBATh BOIPOCHI,
buKCcHpyIONe MPOTUBOPEYHE, MPOOIEMYy, CAaMOCTOSATEILHO YCTaHABIMBATH UCKOMOE M JTaHHOE, ()OPMHPOBATH THUIIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHUE;

. MIPOBOJIUTH IO CAMOCTOSTEIHFHO COCTABIICHHOMY TUTAHY HECIIOKHBIN SKCIIEPUMEHT, HEOOIBIIIOE UCCIICOBAaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTUYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;

. CaMOCTOSITeNIbHO (popMynupoBaTh 00OOIEHHUS M BBIBOABI IO pe3yJbTaTaM IIPOBEACHHOTO HAOIOACHUS,
HCCIIeIOBAHMUSI, OLICHUBATh IOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHU];

. MIPOTHO3WPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIJIBUTATH MPEIIOJIOKEHUS O €r0 Pa3BUTHH B
HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

. BBISIBJISITH HEJOCTATOUHOCTh U U30BITOYHOCTh HH(POPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJIsl PEIICHUS 33/1a4u;

. BbIOMpATh, aHAJIM3UPOBATh, CACTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(OPMALIMIO PA3INIHBIX BUAOB U (OpM
IIPE/ICTABIICHHUS;

. BbIOMpaTh (GopMy TMpeAcTaBiIeHUS HHQOPMAUMKU ¢ WUIIOCTPUPOBATh pellaeMble 3aJadd  CXEMaMH,
JyarpaMMamu, MHOM Tpaukoil 1 UX KOMOMHAIUSIMU;

. OLICHMBATh HA/IEKHOCTh MH(POPMAIUH MO KPUTEPUSIM, TPEIIOKEHHBIM YUUTENIEM WU CHOPMYITHPOBAHHBIM
CaMOCTOSITENIBHO.

KoMmyHnkaTHBHBIE yHUBEpPCcaAJIbHbIE y4eOHbIe 1eiicTBUS:



. BOCIIPUHUMATH U (POPMYIUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBHUSIMU U IIEJIIMU OOIIEHUS, SICHO, TOYHO,
IPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHHS 3aJauu,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

. B Xoje 00CYXIeHHus 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, TPOOIEMbI, pelIaeMoi 3aaauu,
BBICKA3bIBaTh MJIEH, HALEJICHHBIE HA MOMUCK PELIEHUs, CONOCTABIIATh CBOU CYKIEHHUS C CYKIEHUSMH JPYIMX YYaCTHHKOB
nuanora, OOHapy»XMBaTh pa3liMyMe M CXOJACTBO IMO3UIIMHM, B KOPPEKTHOH ¢opMe (opmMyaupoBaTh pa3HOTIACHUsl, CBOU

BO3Pa)KEHUS;

. MPEACTABISATh PE3YNbTaThl PEIICHUSA 3a/layd, SKCIEPUMEHTA, HUCCIEJIOBAHMS, IMPOEKTa, CaMOCTOSATEIBHO
BBIOMPATH (POPMAT BBICTYIJIEHUS C YUETOM 3a/a4 MPE3EHTALUN U OCOOEHHOCTEN ayAUTOPUH;

. MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAMBUAYAJIbHON pabOThl IPH PEHIEHUH YUEOHBIX
MaTEeMaTUYECKUX 3a]1ay;

. OPUHUMATh LEJIb COBMECTHON J€SATENIbHOCTH, IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pabOThl, paclpeaesaTh
BUJIBI pabOT, TOTOBapUBATHCA, 0OCYKIATh MPOLIECC U Pe3yAbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JIFOACH;

. y4acTBOBaTh B IPYIIOBLIX (hopmax paboThl (00Cyk1eHHs,, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE),

BBINIOJIHATH CBOIO YacTh PabOThl U KOOPJAWHHUPOBATH CBOM ACHCTBUS C APYTMMH 4YI€HAMU KOMAaHJbI, OLEHUBATH KauyeCTBO
CBOET0 BKJIa/1a B OOLIMI MPOIYKT MO KPUTEPUsIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC yHUBEpPcalbHbIE y4eOHbIe AeiicTBUsi CaMoOpraHu3anus:

. CaMOCTOSITENIbHO COCTABJISITH IUIaH, aJITOPUTM PEIICHUA 3a/1au (WM €ro 4acTh), BHIOMPATH CIIOCOO pelieHus ¢
Y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEILICHUN C
y4€TOM HOBOU MH(OpMAIIIH.

CaMOKOHTPOJIb, S3MOLMOHAIbHBIH HHTEJVIEKT:

. BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIeCcca U pe3yiibTaTa pelIeHUs MaTeMaTHYeCKO! 3a1a4u;

. NPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PELICHHHM 3a/a4d, BHOCHTb KOPPEKTUBBI B
JeSITEIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENNBCTB, HAACHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBHE PE3yJbTaTa NEATEIbHOCTH MOCTABICHHOMN 1IEJIM U YCIOBHSM, OOBSICHATH PUUUHBI
JOCTUKEHUS UM HETOCTHKEHUS 1IEJIN, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY NIPUOOPETEHHOMY OIIBITY.



HPEMETHBIE PE3YJIbTATBI

K koHIly 00y4yeHus B 7 Kiaacce oOy4aroIIMiics NOMYyYUT CIAEAYIOIINE IPEAMETHBIE PE3YIbTATHI:

Yuciia v BIYUCICHUS

BbInonHATE, coyeTas yCTHBIE U MIUCbMEHHBIE IPUEMBI, apu(PMETUYECKUE NEUCTBUS C palllOHAIBHBIMU YUCIIAMHU.

HaxoauTh 3Ha4eHMsI UNCIOBBIX BBIPAXKEHUMN, IPUMEHSTHh pa3HOOOpa3Hble CIIOCOOBI U IPUEMBI BHIYMCICHUS 3HAUEHUH
JPOOHBIX BBIPAKEHUH, COACPKAIINUX OOBIKHOBEHHBIC U JIECITHUHBIE TPOOH.

[lepexoauTh OT OgHON (HhOPMBI 3alKUCH YHCENl K ApYyroi (mpeoOpa3oBbIBATh JECATHUHYIO JAPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCITUUHYIO, B YaCTHOCTH B OECKOHEUHYIO JIECSITUYHYIO APOOB).

CpaBHHBAaTh U yNOPAA0YMBATH PAllMOHAIBHBIE yucia. OKpyIIATh YUCa.

BBINIONHATE NPUKUAKY W OLICHKY pe3ysbTaTa BBIYMCICHHUM, OLUEHKY 3HAYEHUMN YHCIOBBIX BBIPAKEHUN. BBINOIHATH
JEUCTBHA CO CTENEHSAMU C HATypaJIbHBIMU MOKA3aTEISIMH.

[IpuMeHATh NPU3HAKYU JAETMMOCTH, Pa3JIOKEHUE HA MHOYKUTEIN HATypajbHbIX YUCEIL.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 33/1a4H, CBA3aHHBIE C OTHOIIEHUEM BEIUYHUH, TPOMOPLHUOHATBHOCTHIO BETUYHH,
IPOLIEHTAMH, HWHTEPIPETUPOBATH pE3YNbTaThl PEUICHUS 3aJad C YYE€TOM OIpPAaHWYEHHUH, CBS3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOHEKTOB.

AJiredOpanvecKue BbIpaKeHU s

Hcnonb3oBarh anreOpandyeckyt0 TEPMUHOJIOTHIO U CHMBOJIMKY, MPUMEHSATH €€ B IMPOILIECCE OCBOCHUS YYEOHOIro
Marepuana.

HaxoauTs 3HaueHus: OyKBEHHBIX BBIPAKEHUH NP 3aJaHHBIX 3HAUCHUAX NEPEMEHHbIX.

BoimonusaTe mpeobpazoBaHus LEJIOr0 BHIPAKEHUSI B MHOTOWIEH MNPUBEICHUEM MOJOOHBIX CJIaraéMbIX, paCKphITHEM
CKOOOK.

BbINONHATE YMHOXKEHHE OJIHOWJIEHA HAa MHOTOWIEH M MHOTO4YIeHa Ha MHOTOYJIEH, TPUMEHSATh (POpMYJIbl KBajapara
CYMMBI U KBaJJpaTa pa3HOCTH.

OcCyuiecTBIATh pa3ioKEHUE MHOTOUYJICHOB Ha MHOKUTEIHM C TMOMOIIBIO BBIHECEHUS 32 CKOOKHM OOIEro MHOXKHTEJIS,
TPYNIUPOBKU CIAraeMbIX, IPUMEHEHHS POPMYJIT COKPAILICHHOTO YMHOXKECHHS.

[TpumensTh MpeoOpa3oBaHKss MHOTOUYJICHOB JJISl PELICHHSI Pa3IMYHbIX 337a4 U3 MATEMaTUKU, CMEKHBIX IPEIMETOB, U3
peabHOM MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypalbHBIMU MOKA3aTENIAMU I IPE0OPa30BaHUs BEIPAYKEHUI.



YpaBHeHUs 1 HePpaBEHCTBA

Pemare nuHeNHBIE ypaBHEHHMS C OOHOM NEPEMEHHOW, INPUMEHSSA IpaBWiIa NEPEXOJa OT HCXOAHOTO YpPAaBHEHHUS K
paBHOCUJIBHOMY eMy. [IpoBepsiTh, SBISETCS JIM YUCIO KOPHEM YPaBHEHUSI.

[IpumensTh rpaduueckue METOIbI MPU PEIICHUH JTMHEHHBIX YPaBHEHUHN U UX CUCTEM.

[TopOupaTe mpUMepbI ap YUCE, SBISIIOUUXCS pEHICHUEM JTMHEHHOT0 YpaBHEHHUS C JBYMS IEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOM TUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHMsI C JIBYMs MEPEMEHHBIMH, TOJb3YACh rpaduKoMm,
MPUBOIUTH MPUMEPHI PELICHUS YPaBHEHUSI.

Permath cuctemMbl IBYX TMHEWHBIX YPAaBHEHUH C IByMS TIEPEMEHHBIMH, B TOM YHCJIEe TPA(QUICCKH.

CocTaBiATh U pelaTh JIMHEHHOE YpaBHEHNE WM CUCTEMY JIMHEMHBIX YPaBHEHUM MO YCIOBHUIO 33/1a4U, MHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1ayMl MOJTYYEHHbIN pe3yibTar.

DOYyHKIUU

N300paxaTh Ha KOOPJUHATHON MPSMOM TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM KOOpPJMHATAM, JIy9d, OTPE3KHU, MHTEPBAJIbI,
3aMKChIBaTh YMCIIOBbIE POMEKYTKHU Ha aareOpanyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTh TpaUKd JHUHEWHBIX (QYHKIUI.
Ctpouts rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIBIO (YHKIUN HM3BECTHBIE 3aBUCUMOCTH MEXJY BEJIMUYUHAMHU: CKOPOCTb, BpEMs, pacCTOsIHUE, 1IEHa,
KOJIMYECTBO, CTOMMOCTb, POU3BOIUTEIHHOCTH, BpeMsi, 00BEM pabOTHI.

Haxomuts 3HaueHne PyHKIIMH 110 3HAYCHHUIO €€ apTyMEHTa.

[TornmaTts rpaduueckuii criocod MpeacTaBiICHUs U aHau3a HHGOPMAIINH, U3BIIEKATh M MHTEPIPETUPOBATH HH(OPMAITUIO
U3 Tpa)UKOB PEATbHBIX MPOIECCOB U 3aBUCHUMOCTEH.



TEMATHYECKOE JAHUPOBAHMUE 7 KJIACC

Kosaun4vecTBO 9acoB JJIeKTPOHHbBIE CnmcoK UTOroBBIX Cnoco0 o1eHKH
HaumeHoBaHue
Ne K IpaKkTHYecKHe (uudposbIe) IUIAHUPYEMbIX MTOTOBbIX
a3/1€JI0B U TEM OHTPOJILHBIE
n/n P Bceero I; PadoThI o0pasoBaTelbHbIe PE3yabTaToR € IIAHUPYeMBbIX
IporpaMmmal a00ThbI Ka3aHHeM ITAalloB X
potp P pecypcbi y pe3yJabTaToB
¢popmupoBanus
- YMETb BBIIOJIHATh - YCTHBII 01poc;
apu(MeTHIECKUE
o - [IpaKTUYICCKasz
JEUCTBUSA C
pabora;
paloHaIbHBIMHU
YUCJIAMU; - pemreHue y4eOHBIX
- YMETh HAXOIUTh n HPAaKTUKO-
3HAYEHUS YACIOBBIX OpHCHTHPOBAHHBIX
bubmuoreka 1TOK i safnad;
Yucna v BEIYUCIIEHUS. 16 1 httos:/m.ed 1 . BBIpAKCHUH,
ps://m.edso0.ru =
PannonansHbIC UnciIa £415090 HEpEXOAUTHL OT OAHOU
SE— (dbopMBI 3amucH 9rcia K
Ipyromu.
- pelaTh MPAKTUKO-
OpPHUCHTUPOBAHHBIC
3aJa4u, CBA3aHHBIC C
OTHOIICHHUEM BCJIIMYHH,
MpOoNnOpUHOHAIBHOCTBIO
BCJIMYUH, IPOLICHTAMU
- YMETbh HaXOJUTh - YCTHBIM 0Ipoc;
3HAUYEeHUS OYKBEHHBIX
bubinorexa [HOK VyK - IPaKTHYECKast
Anrebpanueckue BBIPAXEHU NpU
18 1 https://m.edsoo.ru/7 pabora;
BBIPAKCHUA £415h90 3aJIJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX - pelreHue y4eOHBIX
u MPaKTUKO-
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- BBITOJIHATH
peoOpa3oBaHUs
L[EJIOr0 BhIPAXKEHHUSI B
MHOTOYJICH
MIPUBEICHUEM
MOI0OHBIX ClIaraeMblX,
PacKpBITUEM CKOOOK.

- OCYIIECTBIISTh
paznoxxeHue
MHOTOYJICHOB Ha
MHOKHUTEJH
pa3IUYHBIMU
criocodamu;

- CTIOJIH30BATh
CBONCTBA CTEIECHEM C
HATYPATHHBIMU
MOKa3aTesIMH ISt
npeoOpa3oBaHus
BBIPAKEHUM.

OPHEHTHUPOBAHHBIX
3a1a4;

YpaBHeHUs U
HEpPaBEHCTBA

13

but6mmoreka [IOK
https://m.edsoo.ru/7
1415b90

- YMETb pelaTh
JIMHEIHBIE YPABHEHUS C
OJIHOM IIEPEMEHHOI;

- YMETb CTPOUTH B
KOOpJAWHATHON
IJIOCKOCTH TpaduK
JIMHEWHOTO YpaBHEHUS
C IByMs
IIEPEMEHHBIMY,

- YMETb pelaTh
CUCTEMBI IByX

- YCTHBIN OIIPOC;

- IpaKTHYECKast
pabora;

- pelieHue y4eOHBIX

u MIPaKTUKO-
OPUECHTUPOBAHHBIX
3aa4;
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https://m.edsoo.ru/7f415b90

JIMHEMHBIX YpaBHCHUH
C IBYMsI IEPEMEHHBIMU
pa3IUYHBIMU
crioco0amu;

- COCTaBJISITh U PelaTh
JIMHEITHOE ypaBHEHUE
UJIU CUCTEMY
JIMHEVHBIX YPaBHEHUH
10 YCJIOBHIO 33JJa4H.

Koopaunats! u
rpadpuxu. OyHKIUN

16

bubmnorexa IIOK
https://m.edsoo.ru/7
f415b90

- yMeTb u300paxarb Ha
KOOPJIMHATHOM  IpsiMOi
TOYKH,
COOTBETCTBYIOIUE
3aJJaHHBIM
KOOpJIMHATaM, Ty4H,
OTpPE3KH, WHTEPBAJIbI,
3alUChIBaTh ~ YUCIIOBBIE
IIPOMEKYTKH Ha
anreOpanyeckoM si3bIKe.
- yYMETb OIIUCHIBaTh C

ITOMOILIBIO GyHKIMA
U3BECTHBIE 3aBUCHUMOCTHU
MEXIY BEJIMYMHAMU:
CKOPOCTSb, BpEMs,
paccTosiHue, LIEHA,
KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOIUTENILHOCTD,

BpeMmsi, 00beM paboThI.
- yMeTb  HaXxOJWTh
3Ha4YeHue (PyHKIUH TO
3HAYEHHIO €¢ apryMEHTA.

- YCTHBIH 01IIpOC;

- PaKTHYCCKAsT
paborta;

- pelieHue y4eOHbIX

u MPAKTHKO-
OPHEHTHUPOBAHHBIX
3aau;
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- IOHUMATh
rpaduUecKuii crocoo
[PEACTABIICHUA U
aHaiIM3a uHpoOpMaLuy,
U3BJIEKaTh U
HHTEPIPETUPOBATD
uHpOPMAIIHIO U3
rpaMKOB peabHbIX
IPOLIECCOB U
3aBHCHUMOCTEM.

IToBTOpEHME N
000011eHnE

bubmuorexa [IOK
https://m.edsoo.ru/7
f415b90

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

68
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