


HOACHUTEJIBHASA 3AIIMCKA

Aunrebpa sIBIE€TCST OTHUM U3 ONOPHBIX KYPCOB OCHOBHOTO 00Imero o0pa3oBaHus: OHa 00eCIIeYnBaeT U3yUYeHHe APYTUX TUCHUTUIMH, KaK
€CTEeCTBEHHO-HAYYHOTO, TaK U 'YMAHUTAPHOI'O LIUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl MPOIOJUKEHHsT 00pa30BaHUs U B MOBCEIHEBHOMN KU3HHU.
Pasputue y oOydaromuxcsi HaAy4HBbIX MPEICTABICHUN O MPOMCXOXKICHUH M CYLIHOCTH anredpandeckux aOCTpakiuii, cnocode OTpaskeHHs
MaTEeMaTU4YeCKOW HAayKOH SIBICHUH M MPOLIECCOB B MPUPOAE M OOIIECTBE, POJH MAaTeMaTHYECKOTO MOEIHPOBAHKS B HAYYHOM MO3HAHUU U B
NpaKTHKe CrocoOCTBYeT (POPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHs M KaYeCTB MBILLUICHHs, HEOOXOAUMBIX AJIsI aaNTaliul B COBPEMEHHOM
ugposoM odmectse. Uzydenue anreOpbl oOecriedynBaeT pa3BUTHE YMEHUs HAOOAAaTh, CPABHUBATH, HAXOAWTb 3aKOHOMEPHOCTH, Tpelyer
KPUTHUYHOCTH MBILUIEHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM [EHCTBUSI U BBIBOIBL, (HOPMYJIHUPOBATH YTBEPIKACHHUSL.
OcBoeHue Kypca anreOppl 00ecreurnBaeT pa3BUTHE JOTHYECKOTO MBIILICHHS] O0YYaIOLIMXCS. OHU HUCIONb3YIOT JeAyKTUBHbIC U HHAYKTHBHBIE
paccykneHus, o0o0ImeHne W KOHKpeTu3anuio, abcrtparupoBanue u ananmoruto. OOydeHuwe anreOpe mpeamnojiaraeT 3HAYUTENbHBIH OOBEM
CaMOCTOSITEIbHON JIESITeJIbHOCTH OOyYaroIUXCsi, MO3TOMY CaMOCTOSITEJbHOE peLIeHHe 3a7ad sBJSIeTCS peaiu3alueil esTelbHOCTHOTO
NpUHIUNA OOyYEeHHUS.

B crpyktype mporpammbl y4eOHOTO Kypca «Amnrebpa» s OCHOBHOro oOmiero o0pa3oBaHHS OCHOBHOE MECTO 3aHHUMAIOT
CoZepIKaTeIbHO-METOANYECKHe TUHUU: «UKCia U BIYHCICHUS», «AreOpanyecKkie BbIpaKeHUs», « Y paBHEHUs] U HEPABEHCTBAY, K DYHKIIHI .
Kaxnmast u3 5THX coaepikaTeIbHO-METOMYECKUX JIMHUI Pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET M3YyUeHHs Kypca, B3AUMOICNUCTBYS C APYTHMH
ero JUHUSMH. B xone wusyueHuss y4eOHOro Kypca OOydarOIIMMCs MPHUXOAUTCS JIOTHMYECKU PpacCy’KAaTh, HCIOJNb30BaTh TEOPETUKO-
MHOKEeCTBEHHBIH s13bIK. B CBS3M € 3THUM B mporpaMmy y4eGHOro Kypca « Anredpa» BKJIIOUYEHbI HEKOTOPbIE OCHOBBI JIOTHKH, MPEACTABICHHbIE BO
BCEX OCHOBHBIX pa3JeNaX MaTeMaTHYeCKOro oOpa3oBaHUsi U CHOCOOCTBYIOLIME OBJAJACHHIO OOYYaIOLIMMHUCS OCHOB YHHBEPCAIbHOTO
MaTeMaTu4eckoro si3bika. ComepKaTesbHOW U CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «AsreOpa» SIBJISETCS €ro WHTErPHUPOBAHHBIM
XapaxTep.

Conep:xanue nuHuM «YKCna U BBIMUCICHHUS CIYXKUT OCHOBOM AJIsl JAJbHEHIIEro M3y4eHHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y
0Oy4aroIuXCsl JIOTMYECKOrO0 MbILUIEHHS, (POPMUPOBAHHMIO YMEHHS TMOJIb30BATHCS ANTOPUTMAMHM, & TaKXkKe MPUOOPETEHHIO MPAKTHYECKUX
HaBBIKOB, HEOOXOIMMBIX [l MOBCEAHEBHOMN JKM3HHU. Pa3BUTHE MOHATHA O YMCIE HAa YPOBHE OCHOBHOIO 00uiero oOpa3oBaHUSI CBSI3aHO C
pPaLMOHANBHBIME W HPPALHOHAJIBHBIMU YHCIaMH, (OPMHUpPOBAHHUEM MPEACTABICHUNH O JEHCTBUTENBPHOM 4YHCI]E. 3aBepLIeHHE OCBOCHHS
YHUCJIOBOU JIMHUU OTHECEHO K CpenHeMy o0ImeMy oOpasoBaHUIO.

Conep:xanue OByX anreOpandyeckux JUHUE — «AJreOpandeckue BbIpAKEHHs» U «YPaBHEHUs] M HEPABEHCTBA» CIOCOOCTBYET
(dopMupoBaHHIO y O0yYaIOLIUXCSl MAaTEMAaTHUECKOTO armapara, HeOOXOOUMOTO Ul PELISHHs 3a/7a4 MaTeMaTHKH, CMEXHBIX MPEIMETOB U
NPaKTHKO-OPHEHTUPOBAHHBIX 3a1a4. Ha ypoBHe OCHOBHOrO 001iero o0pa3oBaHusi y4eOHbIH MaTepHas rPYNIHPYeTCcs BOKPYT PalMOHAIbHbBIX
BbIpakeHHH. Anredpa IeMOHCTPUPYET 3HAYeHHEe MaTeMAaTHKU KaK sI3bIKa IJIsl IOCTPOCHHUS] MATEMATHUECKUX MOJIeJIel, OMUCAHUS IPOLIECCOB U
SIBJICHUH peasbHOro Mupa. B 3amaun oOy4eHus anredpe BXOAAT Takke JaJbHEIIee Pa3BUTHE aJIrOPUTMUUECKOrO MBIIIJICHHUS, HEOOXOIMMOTO,
B YaCTHOCTH, AJIsl OCBOCHUsI Kypca HH)OPMATHKH, U OBJIaIcHHE HAaBbIKAMH JEAYKTUBHBIX paccyxaeHuil. [IpeoOpasoBanue CUMBOJIbHBIX (HOPM
CHOCOOCTBYET Pa3BUTHIO BOOOPaKEHUs, CIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.



Copnepxanue (pyHKIIMOHAIBHO-TpadUIeCKON JTMHUM HALEJICHO Ha MOJy4YeHHE OOYJaroIUMHCS 3HAHUH O (YHKLUMSAX KaK BaKHEHImen
MaTeMaTUYeCKON MOZIENU Uil OMHCAHUS M HCCIECNOBAaHMS Pa3HOOOpa3HBIX MPOIECCOB W SIBICHUH B mpupoae u obmectse. MsyueHue
MarepHuajia CIioCOOCTBYET Pa3BUTHIO y OOYYAIOIIMUXCS YMEHHUsS HCIOJB30BATh PA3JIMUHBIE BBIPA3HTENbHBIE CPEICTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJINYECKHE, rpadudeckre, BHOCUT BKJIA B (pOpMHPOBAaHUE MPEACTABICHUN O POJIM MATEMATUKH B PA3BUTHUHU LIUBIIN3ALUN U
KYJBTYPBI.

Cornacao yueObHOMY miaHy B 7—9 kjaccax m3ydaercsi yueOHbIH Kypc « Anredpay, KOTOPBIA BKIFOYAET CIEAYIOUINE OCHOBHBIE Pa3/Ielbl
comepxanus: «Unciaa v BEIMUCIEHMs», K AnreOpandeckne BhIPAXKEHUD), Y PaBHEHUS M HEPABEHCTBA), K DyHKIIUI».

HopmaTuBHBIE AOKYMEHTBI:

1) Qenepanbabiii 3akoH «O0 obpasoBanun B Poccmiickoii  ®emepaumm» ot 29.12.2012 Ne 273-@3 (c W3MEHEHUSIMH H
IOTIOHEHMSIMU OT 24.09.2022 Ne 371-D3);

2) DenepanbHbIl TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT OCHOBHOrO OOIIero o0pa3oBaHMs, YTBEPKIEHHBIH MPHUKa30M
Munncrepcrsa npocsemmenus: Poccuiickoit @eneparun ot 31.05.2021 Ne 287 (manee — ®I'OC ocHoBHOro obmmero obpasosanus 2021 — @T'OC
000-2021);

3) ®DenepanbHas oOpa3oBaTelibHAs MpOorpaMma OCHOBHOTO obiero odpazosanust (nanee — @OIT O0O0), yrBep:kaeHHas MPUKA30M

Munncrepcrsa npocseienus: Poccuiickoit @eneparmu ot 18.05.2023 Ne 370 «O06 yTBepxaeHun ¢enepaibHOi 00pa30BaTeNbHON MPOrpaMMBI
OCHOBHOTO 001mero obpasoBanus» (3apeructpuposal 12.07.2023 Ne 74223);

4) Canurapaele npasuna CII 2.4.3648-20 «CaHHTapHO-3NIUAEMUOJIOTHYECKUE TPeOOBAHUS K OpPraHM3aLMsSM BOCIHUTAHHUS H
oOy4eHHs1, OTAbIXa U O3JOPOBIIEHHUS ETEH M MOJIOACKN», YTBEPKACHHBIX MOCTAHOBJICHHEM | JTAaBHOTO rOCYAapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccwuiickoit @enepaunu ot 28.09.2020 Ne28 (manee — CII 2.4.3648-20);

5) Canurapuele mnpaBuna u HopMmbl CanlluH 12.3685-21 «l'urnennyeckrie HOpMaTHBBI U TpeOOBaHUS K OOECIICUEHHIO
OesomacHocTH ® (MaM) OE3BPENHOCTH [UIsi 4ejoBeka (DaKTOPOB Cpeabl OOWTaHHs», YTBEPIKIEHHBIX TOCTAHOBJICHHEM [ J1aBHOTO
rOCyIapCTBEHHOTO CaHUTapHOTO Bpaua Poccuiickoii @eneparmu ot 28.01.2021 Ne2 (manee - CanlluH 1.2.3685- 21);

6) Ycras MBOY COII Ne 21 r. Canbcka,

7) ITonoxenue o pabounx nporpammax MBOY COILI Ne 21 r. Canbcka,

8) Kanennapusiii yuebnbiii rpaduk Ha 2023-2024 yuebHbIii rox;

9) Pacniucanne ypokos Ha 2023-2024 yueOHbIii rof.

Mecto yueOHOro npeamera B yueOHOM IJIaHe

B cooTtBercTBHM ¢ y4eOHBIM TUIAHOM Ha M3y4deHHe yueOHOro kypca « Anredpa» B 7 kiacce orBoamtcst 102 vaca: (3 yaca B Henento). B
COOTBETCTBUH C KaJIeHOAPHBIM y4eOHBIM rpadukoM 3artanupoBano 102 ypoxka.

3anATHA N0 Y4eOHOM mporpaMme npoBosaTCs B opme ypoka (40 MUHYT).

B0O3MOXXHO yMEHbBIIEHHE KOJMYECTBA HYacOB, B 3aBHCHMOCTH OT M3MEHEHHs KaJeHAapHOro y4eOHOro rpaduka, CPOKOB KaHHUKYJI,
BbINIAJICHNUs] YPOKOB Ha Mmpas3gHuuHble AHU. Ha kaxnablii u3yudaeMmblil pas3zien OTBEACHO ONpeAeN€éHHOE KOJUYECTBO 4acoB, YKa3aHHOE B
TEMATHYECKOM IUTaHE, KOTOPOE MOXKET MEHSThCA (YBEININBATHCS WIIM YMEHBIIATHCS) B 3aBUCHMOCTH OT YPOBHSI YCBOEHUS TEMBI YHaITUMHUCS.



Conepxanue
7 KIIACC

Yucsia 1 BEIYHCIAEHHS

Jpobu 0OOBIKHOBEHHBIE U AECATUYHBIC, TIEPEXO] OT OJHOHN (Gopmbl 3amucu Apodeii k Apyroi. [loHATHE pallMOHALHOTO YUCIA, 3aIUCh,
CpaBHEHHE, YIMOPSAAOYMBAHUE PALMOHAIBHBIX Yucell. ApudmMeTniyeckue AeHCTBUS ¢ PalMOHAIBHBIMU YuciaMu. Pemienne 3amaq U3 peanbHON
NPaKTUKU Ha YaCTH, Ha APOOU.

Crenenb ¢ HaTYpalbHBIM TIOKa3aTENIEeM: OIpenesieHne, MpeoOpa3oBaHNe BBIPAKEHHUI HA OCHOBE ONPEAEIICHUs, 3aIiCh OOJBLINX YUCEI.
IIpoueHTsl, 3aImuCh MPOIIEHTOB B BHE APOOU U apodu B BHUIE MPOLEHTOB. TpH OCHOBHBIE 33/1a4l HA MPOLICHTHI, PEIICHUE 3a1a4 U3 PeaslbHOM
NPAKTUKH.

IIpuMeHeHue Npu3HaKOB AENUMOCTH, Pa3jIoKEeHHE Ha MHOXKUTEIN HAaTypabHbIX YUCEL.

PeanpHBIE 3aBICUMOCTH, B TOM YHUCIIE IPsiMasi U 00paTHAs! MPOMOPLHOHAIBHOCTH.

Aunredpanyeckue BbIPAsKeHHs

IlepemenHbIe, YMCIOBOE 3HAUYEHME BBIPAXKEHMsI C MepeMeHHOH. JlomycTumble 3HaueHus nepemMeHHbIX. IIpencraBneHue 3aBUCHUMOCTU
MEXIy BeIMYMHaMH B Buae (opmyinel. Berucnenus no ¢opmynam. IlpeoOpasoBanne OyKBEHHBIX BBIPAKEHHH, TOXIECTBEHHO paBHbBIE
BBIPAKEHUS, MTPaBHIIA MPeoOpa30BaHMUA CYMM U MPOU3BEICHHI, IPABUIIA PACKPBITHS CKOOOK U PUBEACHUS OAOOHBIX CIaraeMbIX.

CBolicTBa CTENEeHU C HATYPAJIbHBIM IOKa3aTeNEM.

Opnounensl U MHorowieHbl. CreneHb MHorouseHa. CloXeHHE, BbIYMTAHHE, YMHOXKEHHE MHOroujieHoB. POpMyJibl COKPaLEHHOTO
YMHO>KE€HHUs: KBapaT CyMMBI U KBaJipaT pazHocTH. PopMyJia pa3HOCTH KBaApaToB. Pa3noskeHne MHOTO4WIEHOB HA MHOXKUTEIIH.

YpaBHEHHUS M HEPABEHCTBA

YpaBHEHUE, KOPEHb YPAaBHEHUS, MPaBHIIa MPEOOPA30BaAHUs yPABHEHHSI, PABHOCHIIBHOCTD YPABHEHHIA.

JluneiiHOe ypaBHEHUE C OJHOI MepeMEeHHOM, YMCIO KOpHeW JMHEWHOIo ypaBHEHHs, pellieHHe JHUHeHHbIX ypaBHeHuil. CocrasieHue
YPaBHEHUH O YCJIOBHUIO 3a7a4n. PelleHre TeKCTOBBIX 3a/1a4 C MOMOLIBIO YPaBHEHU.

JluneliHOe ypaBHEHUE C ABYMS MEpeMEHHBIMU H ero rpaduk. Cucrema AByX JMHEHHBIX YPaBHEHUH C OBYMsI epEeMEHHBIMH. PerneHne
CHCTEM YpaBHEHHUI crmocoOOM MoACTaHOBKH. [IprMeps! perneHust TEKCTOBBIX 3a7a4 C MOMOIIBIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunara Touku Ha npsAMoin. Hnucnosble NpOMeXyTKU. PaccTosiHue MeXXAy AByMsI TOYKAMH KOOPAUHATHON MPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u (Jy. Abcuucca U OpAMHATa TOYKH Ha KOOPAWHATHOH riockoctu. IIpumeps! rpadukos,
3amaHHbIX (popmynamu. Urenne rpadukoB peanbHbIx 3aBucuMmocteil. [lonstue ¢pynkuun. ['paduk ¢pynkumun. CeoiictBa ¢pyHkumid. JIuHeiinas
¢bynkuus, e€¢ rpapuk. I'paduk pynkunn y = [x|. ['paduueckoe pereHne TMHEHHBIX yPaBHEHUH U CHCTEM JIMHEHHBIX YPABHEHHIA.



INIAHUPYEMBIE PE3YJIBbBTATBI OCBOEHUSA ITPOT'PAMMBI YUYEBHOT' O KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30BAHUA
JIn4HOCTHBIE pe3yJbTAThI

JIn4HOCTHBIE pe3yJbTaThbl OCBOCHUS MPOrPaMMBbI y4eOHOTO Kypca « Anredpay XapaKTepH3yrTCs:

1) naTpuoTHYecKoe BOCIUTAHUE:

NPOSIBJICHHEM HHTEpeca K MPOIIJIOMY U HaCTOSIIIEMY POCCUICKON MaTEMAaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSIM POCCUHCKUX
MaTeMAaTHUKOB U POCCHICKON MaTeMAaTHYECKON IIKOJIbI, K UCMIOJIB30BAHUIO ATHX TOCTHKEHUH B IPYTrUX HAYKax W MPHUKJIAAHBIX cepax;

2) rpa:kAaHCKOE M JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEH TPaKOaHMHA M PeaTM3allil €ro MpaB, NMPENCTaBICHHEM O MaTeMaTUYeCKUX OCHOBaX
(YHKLUMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIECHHH, MPOLEAYP IPakOAaHCKOro oOmecTtBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYKIEHUI0 3TUYECKHX NPOOJeM, CBA3aHHBIX C NPAKTHUYECKUM NPUMEHEHHEM JOCTIDKEHUH HAyKH, OCO3HAHHWEM BA’KHOCTH MOPAJIbHO-
STUYECKUX MPUHLIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIUTaAHHE:

YCTAHOBKOM Ha AaKTHBHOE y4YacTHE B PEIICHHWH MNPAKTHYECKUX 3a/1a4 MaTEeMAaTHYeCKOW HAmpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTU
MaTeMaTHIeCKOTO 00pa30BaHUsl Ha MPOTSDKEHUH BCEH JKU3HU ISl YCIIEUTHOH MPO(eCcCHOHATBHON AEATENBHOCTH U PA3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM HWHIMBUAYAJIbHOW TpPaeKTOpUU 0Opa3oBaHMs M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
UHTEPECOB U OOLIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPHITHIO MAaTEMaTHYECKUX OOBEKTOB, 3a1ad, PEIleHUH, pPacCyKICHHHH,
YMEHHUIO BUAETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOr 0 MO3HAHUS:

OpHUEHTAIUEN B NeITEIHbHOCTH HA COBPEMEHHYIO CUCTEMY HAyYHBIX MPENCTABIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BHUTHS YEJIOBEKA,
NpUPOABI U OOIIECTBa, MOHUMAaHUEM MaTeMAaTUYECKON HAyKH Kak C(epbl UeIOBEUECKOH eI TeIbHOCTH, STAOB €€ Pa3BUTUS U 3HAUMMOCTH /IS
Pa3BUTHS LIMBIJIM3ALIH, OBJAJEHHEM SI3BIKOM MATEMAaTUKH M MAaTEMaTHUECKOW KyJlbTypOH Kak CpPEICTBOM NO3HAHUS MHUPA, OBJIAACHUEM
MPOCTENIIUMH HABBIKAMU UCCIIEN0BATENbCKON NEATENBHOCTH,

6) ¢pusnueckoe BocnuTanue, GopMHpPOBaAHHE KYJAbTYPbI 310POBbS H IMOLHOHAJBHOI0 0J1Ar0NOJIyYHsI:

TOTOBHOCTBIO TNPHMEHSTh MAaTEMAaTHUYECKHE 3HAHUS B HHTEPECax CBOErO 370POBbs, BEACHHUS 3J0POBOr0 oOpasa KM3HMU (340pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEXUM 3aHSITUH U OTHBIXA, PeryJisipHas Gu3nUecKas akTUBHOCTB), ¢HOPMUPOBAHHOCTBIO HAaBBbIKA pedIieKcu,
NPU3HAHHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JIOrH4ecKoe BOCIIUTAHHE:

OpHEHTallMell Ha NPUMEHEHHE MAaTEMATHYECKHX 3HAHUH U1 pelIeHHs 3ajad B OOJACTH COXPAHHOCTU OKPYXKAroIlel Cpensbl,
TUTAHUPOBAHUSI TIOCTYNKOB M OLEHKH HMX BO3MOJXKHBIX TMOCHENCTBUH i OKPY)KAKOLIEH Cpeabl, OCO3HAHHEM TJO0aJbHOrO XapakTepa
SKOJIOTMYECKHX MPOOIeM U MyTel NX perIeHus;



8) axanTanus K H3MEHAIIIUMCS YCJIOBUSM COLHMAJIBHON U MPUPOAHOI cpeabl:
TFOTOBHOCTBIO K ACHCTBUSIM B YCJOBHSIX HEONPEACIEHHOCTH, MOBBILICHUIO YPOBHs CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
JeSITeIbHOCTh, B TOM YHCJIE YMEHUE YYUTBHCS y NOPYrux JoAeH, mpuoOperaTh B COBMECTHOH NEATENbHOCTH HOBBIC 3HAHUWS, HABBIKU U

KOMIICTCHI WU U3 OIbITA APYTUX,
HGO6XOI[I/IMOCTBI-O B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>'I, B TOM 4YHUCJIE (I)OpMy.]'II/IpOBaTb HUaCH, NNOHATHA, THITIOTE3bI 00 oObeKTax u SABJICHHUAX, B

TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh AE(PULINTEI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAHNPOBATh CBOE PAa3BUTHE,
CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYALMIO, BOCHPUHUMATh CTPECCOBYIO CHTYaLMIO KaK BbI3OB, TPEOYIOIIMIA KOHTPMED,
KOPPEKTHPOBATh MPUHUMAEMbIE PELICHHS U NeHCTBHS, (POPMYIHPOBATh U OLIEHUBATb PUCKU U MOCIENCTBUS, (POPMHUPOBATH OIIBIT.

MeTanpeamMeTHBIE pe3yabTATHI

I[Ho3naBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jlornyeckue JelHcTBHUA:

BBISIBJIATD M XapaKTEPU30BATh CYIIECTBEHHBbIC NMPHU3HAKH MATEMATHYECKUX OOBEKTOB, MOHSTUN, OTHOIIEHHH MEXAY MOHATHSIMH,
(bopMyIHpOBaTh ONpeneNeHUs] MOHATUH, YCTAHABJIMBATH CYLIECTBEHHBIH NMPU3HAK KIACCU(UKALIMH, OCHOBAHHS AJsi 0000ImeHus u
CpaBHEHUsI, KPUTEPHUH MTPOBOIUMOTO aHAIN3A,

BOCIIPHHUMATh, (OPMYJIUPOBATh U TPEOOPa3OBBIBATH CYXXACHUS. YTBEPAUTENbHbIE M OTPULATENbHBIE, €IUHUYHBIC, YACTHBIE U
ol1ue, yCIOBHBIE,

BBISIBJIATD MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpeUnsl B (akTax, AAHHBIX, HAOMIOAEHUSX M YTBEPKICHUSX,
npeayiaraTb KPUTEPHUU IS BBIIBJICHHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA,

JenaTh BBIBOABI C HCIOJIb30BAHHMEM 3aKOHOB JIOTMKH, ACOYKTUBHBIX M HMHAYKTUBHBIX YMO3AKJIIOYEHHH, YMO3AKIIOUEHHH I10
aHaJIOTUH,

pa3buparh NOKA3aTENbCTBA MATEMATUYECKUX YTBEPIKIEHHUH (IpsMbIe B OT MPOTHUBHOTO), MPOBOAUTH CAMOCTOSITENIbHO HECIIOXKHBIE
IOKa3aTeIbCTBA MATEMATUYECKUX (PaKTOB, BBICTPAMBATH APTYMEHTALMIO, MPHBOAUTH MPUMEPBI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS,

BbIOMpPATh CrIOCOO perieHus: yueOHOW 3amayu (CpaBHUBATH HECKOJBKO BAPHUAHTOB PEIICHUS, BBIOMPAaTh HauOoJiee MOAXOISIIUN C
yUETOM CaMOCTOSTENIBHO BBIACICHHBIX KPUTEPHEB).

Bba3oBble HceaenoBareibCKHE AeHCTBUA:

UCIIOJIB30BATh BOIMPOCH! KaK MCCIIEAOBATEIBCKHI HHCTPYMEHT NO3HAHUS, (POPMYIHPOBATH BOMPOCHL, (PUKCHPYIOIINE MPOTUBOPEUHE,
npoOiieMy, CaMOCTOSITENIbHO YCTAHABIMBATH HCKOMOE U JaHHOE, (POPMUPOBATDH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HULIMIO, MHEHHE,
IPOBOJUTE IO CAMOCTOSITEJIBHO COCTABJIIEHHOMY IUIAHY HECJIOXKHBIN SKCIIEPUMEHT, HeOONbIIOE HMCCIEIOBAHUE MO YCTAHOBJIEHHIO
0CcOOEHHOCTE MaTEMAaTUIECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB MEKAY COOOIA;

caMoCTOosITeNbHO (hopmynupoBaTh 000OIIEHHsT M BBIBOABI MO Pe3yJbTaTaM MPOBEASHHOrO HAOMIOACHUS, UCCIeAOBaHUs, OLECHUBATD
JIOCTOBEPHOCTB MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U O0OOIIEHHIA;

MPOrHO3UPOBATh BO3MOXKHOC PA3BUTUE NTPOLECCA, a TAKKE BBIABUTATH NPCATOJIOKCHUA O €TI0 pa3BUTUH B HOBBIX YCJIOBUSX.



Pa6ora ¢ unopmanueii:

BBISIBJISITh HEOCTATOYHOCTh M U30BITOYHOCTh WH(OPMALINH, TAHHBIX, HEOOXOIUMBIX IJIsI PEIICHUS 3a0auy,

BBIOMPATh, AHAJTU3UPOBATh, CUCTEMATU3NPOBATh U MHTEPIPETUPOBATH MHPOPMAIHIO PA3TUYHBIX BUIOB U (JOPM MpeacTaBIeHUS,
BbIOMpaTh PopMy TpeacTaBieHus UHGOPMAIINK U WLTFOCTPUPOBATH pelIaeMble 3a7add CXeMaMH, TUarpaMMaMu, WHOU rpadukoi u
X KOMOMHALIMSIMU,

OLICHUBATh HANEKHOCTh HH(POPMAIINH MO KPUTEPHUSIM, TPEIJIOKEHHBIM YUUTEJIEM WA C(OPMYITUPOBAHHBIM CAMOCTOSITENTHHO.

KommyHukaTHBHBIe YHHBepCAJbHbIe yueOHbIe JeHCTBHUS:

BOCIIPHHUMATh B (POPMYJIUPOBATH CYXKIEHHSI B COOTBETCTBUHU C YCIOBHAMHU U LIEISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUs 10 XOAY PEIIeHHUs 3a7aui, KOMMEHTHPOBATD MOy YESHHBIH
pe3yJnbTar;

B XOJe OOCYXIEHHs 3a7aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAaeMOHW TeMbl, MpOoOJeMBl, pelmaeMoi 3ajgadd, BBICKA3bIBATh HIEH,
HAlleJICHHbIE Ha TIOWCK PELICHMs, COIMOCTABJSITH CBOHM CYXACHHUS C CYKICHHSAMH APYTrUX YYaCTHHKOB AHMAJora, OOHApYKUBATh
pas3Iu4me U CXOACTBO MO3ULINH, B KOPPEKTHOH popme HopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS,

NPEACTaBISATh PE3YJbTAThl PELISHHs] 3aAadd, SKCIEPHUMEHTAa, HWCCIENOBAHUs, IPOEKTa, CaMOCTOSTEIbHO BbIOMpaTh (GopMar
BBICTYIUICHUS C YIETOM 3a/1a4 MPE3EHTALMH U OCOOCHHOCTEH ayAuTOPHUH;

NOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW U HHAUBUAYAJbHON pabOThI MPH PELICHUH YIeOHBIX MATEMAaTHUYECKUX 3314,
NPUHAMATh [eJb COBMECTHOH MesTEIbHOCTH, IUIAHUPOBATH OPraHU3aLMI0 COBMECTHOW padoThl, pacmpeneisiTh BUABI pPadoT,
IOrOBapUBAThLCS, 0OCYKIATh IMPOLIECC U Pe3ybTaT padoTel, 0000IAaTh MHEHUS] HECKOJIBKHX JIFOJIEH;

y4acCTBOBATb B IPYMIIOBBIX popmax paboTel (0OCYKAEeHNS, OOMEH MHEHUSIMH, MO3TOBBIE IITYPMBbI U APYTHE), BBITIOJHATH CBOIO YacThb
paboThI 1 KOOPAMHNUPOBATH CBOU ACHCTBUS C APYTUMH YICHAMU KOMaH[bl, OLIEHIBATh KAY€CTBO CBOETO BKJIA/Ia B OOIIMH MPOIYKT IO
KPUTEPHSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBHSI.

PerynsiTuBHbIe YHHBepcaJbHbIe Y4eOHbIe JelCTBHUsI

Camoopranu3anus:

CaMOCTOSTENIBHO COCTAaBJIATD IUIAH, AJITOPUTM PELIeHHs 3a7a4ud (WIN €ro 4acTh), BBIOMPATh CIIOCO0 PEeLIEHHs C YIETOM HMEIOIIHXCS
pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh H KOPPEKTHPOBATh BAPUAHTHI PELICHUH ¢ YIETOM HOBOM HMH(pOpPMAIIUH.

CaMOKOHTPO.JIb, IMOLMOHAILHBIN HHTEJIeKT:

BJIAJIETh CIIOCOOAMHU CAaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U Pe3yJIbTaTa PEIIeHUs] MATeMaTHIECKOH 3a1auy;

MPeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTB MIPU PELIEHUH 3a1a4l, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTb HA OCHOBE HOBBIX
00CTOATENbCTB, HAWACHHBIX OIINOOK, BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa AEATENIbHOCTU IIOCTABICHHON IIEU M YCIOBHUSM, OOBSCHSITH NMPUYUHBI AOCTIKEHHS WIIH
HEOCTIKEHHUS LIeJIM, HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY.



HNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyuenns B 7 kaacce 00yJarOIIUNACS TOTyUUT CIENYIOINE PEAMETHBIC PE3YJIbTAThI:

Yucsia 1 BEIYHCIAEHHS

BeInonHsTh, coYeTast yCTHbIE M MUCbMEHHBIE TPUEMBIL, apU(PMETHUECKHIE NEHCTBUS C PALIHOHAIBHBIMA YHUCITAMU.

HaxoanTh 3Ha4Ye€HUS YMCIIOBBIX BBIPAKEHHH, NPUMEHSTbh Pa3HOOOpa3HbIE CIOCOOBI M MPHUEMbI BBIYMCICHUS 3HAUYEHUN IPOOHBIX
BBIPAXKECHUH, coteprKaiux OObIKHOBEHHBIE U JECSITUYHBIE TPOOH.

[Tepexoautb oT omHOI (HOPMBI 3amKCH YUCEN K APYroi (mpeoOpa3oBbIBaTh AECATHYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
IECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO IECATUYHYIO TPOOb).

CpaBHUBaTh U YNOPAAOUNUBATH PallMOHANbHbIE YNCIA.

OxpyryATh yucna.

BrINONHATE NPUKHUIAKY W OLIEHKY pe3yibTaTa BBIYHUCICHUN, OLEHKY 3HAY€HUN YHCIOBBIX BBIPAKCHUH. BBINOMHATHL AEHCTBUA CO
CTENEHSIMH C HAaTYpaJIbHbIMU MOKa3aTeNsIMU.

IIpuMeHATh NpU3HAKHU IE€IUMOCTH, Pa3JIO’KEHHE HA MHOXKUTENIN HAaTypajbHbIX YHCEN.

PemaTe npakTHKO-OPUEHTUPOBAHHbIE 3a/1a4M, CBSI3aHHbIE C OTHOILIEHHWEM BEJIWYMH, MPONOPLHUOHANIBHOCTBIO BEIUYUH, MPOLIEHTAMH,
UHTEPIPETHPOBATD PE3YJIbTATHI PELICHHUS 33184 C YYETOM OTrPaHUYEHUH, CBA3aHHBIX CO CBOHCTBAMHU PACCMATPHBAEMBIX OOBEKTOB.

Aunredpanyeckue BbIPasKeHHs

Hcnonb3oBarh anredpanyecKyro TEPMUHOJIOTHIO H CHMBOJIMKY, IPUMEHSITD €€ B IPOLiecce OCBOSHM y4eOHOTO MaTepuana.

HaxonnTb 3HaueHns1 OyKBEHHBIX BBIPAKEHUH MPH 3a1aHHBIX 3HAYCHHUSAX ITEPEMEHHBIX.

BeimonHsaTE MpeoOpa3oBaHus LeJI0ro BEIPAKEHUS! B MHOTOUJIEH MTPUBEIEHIEM MOJOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK.

BBINOMHATE YMHOKEHHE OAHOWIEHA HA MHOTOYIEH U MHOTOWJIEHAa HA MHOTOWIEH, IPUMEHSTh (POPMYJIBI KBaApaTa CyMMBbI U KBaapaTa
Pa3HOCTH.

OcCyImecTBiIATh Pa3IOKEHHE MHOTOWIEHOB HAa MHOJKUTENN C IMOMOINBI0 BBIHECEHHsI 32 CKOOKHM OOIIEero MHOXKHTENS, TPYHITHPOBKH
cllaraeMbIx, MPUMEHEHUsT POPMYJT COKPAIIEHHOTO YMHOKEHUS.

[IpumensaTs npeoOpa3oBaHUs] MHOTOUJICHOB JJIsl PEIIEHHUs] PA3IMYHBIX 337]a4 W3 MATEMAaTHKH, CMEXKHBIX NPEIMETOB, M3 PealbHOU
MPAaKTUKH.

Hcnonb30BaTh CBOMCTBA CTETIEHEH C HATYPAIbHBIMH MTOKA3aTEISIMH JUIsl TPeoOpa30BaHuUs BbIPAKEHHHN.

YpaBHEHHUS M HEPABEHCTBA

Pewate nuHeliHble ypaBHEHMs C OQHON NEpPEMEHHOMN, MPUMEHss MpaBuila Mepexoia OT UCXOJHOIO YPaBHEHMs K PaBHOCUIBHOMY €MY.
IIpoBepsiTh, ABASETCS M YUCIO KOPHEM YPaBHEHUSI.

[IpumensaTh rpaduuecKie METOAbl PU PELICHUHN JIMHEHHBIX YPABHEHUH U X CUCTEM.

[ToxOupaTe mpuUMepHI AP YHUCEN, SIBJISIOIIUXCS PELICHUEM JINHEHHOTO YPaBHEHHSI C ABYMsI TIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpadMk JUHEHHOTO YpaBHEHHs] C IABYMs IE€PEMEHHBIMH, MOJB3YSICh TpadUKOM, MPUBOIUTH
IIPUMEpHI PeIIeHNs] YPaBHEHUS.
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