MyHHuIHITAIEHOE Ka3eHHOE 00IIe00pa30oBaTeIbHOE YUPEKICHUE
«Iymckas cpeiHss 001eo0pa3oBaTebHas IIKOJIA»

PACCMOTPEHO YTBEPXJIEHO
Ha 3aceganuu MO [Tpukazom Ne 157-ox
[TpoTokomn Ne 1 oT «21» 08. 2023 .

ot «17» 08. 2023 1.

MYHUUWNAJIbHOE KA3EHHOE MoanucaHo undppPoBOI NOANUCHIO:

ObLUEOBPA3OBATEJIbHOE MYHULUMANBHOE KA3EHHOE
YUYPEXOEHWE "LLYMCKAA OBLLEOBPA3OBATE/IbHOE
CPEQHAA YUYPEXOEHWE "LUYMCKASA CPEOHAA
OBLLEOBPA3OBATE/IbHAA OBLLUEOBPA3OBATE/IbHAA LLUKONA"
LKOJTA" Mata: 2023.11.30 13:05:04 +08'00'
PABOYAS ITPOT'PAMMA

Y4eOHOro npeamera «Ajareopa»
JUTst oOy4Jaronuxcs 7 kiacca

p.n.Ilymcknii 2023 - 2024 yuyeoHbIii roa



MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sIBIsIETCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUS:
OHa 00ecleyuBaeT M3y4EHHE IPYIMX AMCLHUIUIMH, KaK €CTECTBEHHO-HAyYyHOro, TakK U
TYMaHUTApHOTO LIUKIIOB, €€ OCBOCHHE HEOOXOAUMO ISl MPOAOKEHHsI 0Opa30BaHUs U B
MOBCEJHEBHONW >KM3HHM. Pa3zButue y oOyyarommxcss Hay4yHBIX [MPEACTABICHUNA O
MPOUCXOXKICHUN M CYIIHOCTH ajiredpanyeckux aOCTpakiuii, crmoco0e OTpaxKeHUs
MaTeMaTHYEeCKON HAayKOW SBJIEHUN M TMPOIECCOB B MPHUPOJE U OOIIECTBE, POJIU
MaTEMaTH4YECKOT0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUHM M B MPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBaHUIO HAYyYHOT'O MHUPOBO33PEHUS U KAYECTB MBINIICHUS, HEOOXOIUMBIX IS
ajanTalid B COBPEMEHHOM LHU(poBoM obmiecTBe. M3yuenue anreOpbl oOecrieurBaeT
pa3BUTHE YMEHHUs HaOJI0JaTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH  MBIIUICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHO OOOCHOBBIBATH CBOU
NEHCTBUSL W BBIBOJBI, (popmynupoBath yTBepxkaeHus. OcBOeHHE Kypca aireOpbl
o0OecreynBaeT pa3BUTHE JIOTMUECKOI'O MBILIUICHUS OOYYaIOIIMXCSA: OHU HCMOIb3YIOT
NEAYKTUBHBIE W UWHIAYKTHUBHBIE pACCyXXIEHUs, OO0O0OIIeHHEe U KOHKPETH3AIHIO,
abctparupoBanue u aHanoruro. OOydeHue anredpe mpenoyiaracT 3HAaUUTEIbHBIA 00BEM
CaMOCTOSITEIbHON JAESITENIbHOCTH 00YyYaroUIuXcs, MO3TOMY CaMOCTOSITEIbHOE pPEIEHUE
3a/1a4 SBJSIETCS peann3aluueil AesiTeIbHOCTHOrO MPUHIUIIA O0yUEHUs.

B crpykType mporpammel yueOHOTO Kypca «AunredOpa» Aisi OCHOBHOTO OOIIETro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJACPKATEIBHO-METOAUYECKUE JIMHUU:
«YHucna U BBIYUCICHUSY, «ANredpanyeckue BhIpaXKEeHUs», « Y paBHEHUSI U HEPABEHCTBAY,
«@yHkum». Kaxnas U3 3TUX CONEpPKATEIBHO-METOINYECKUX JIMHUWA Pa3BHUBAETCS HA
NPOTSDKEHUU TPEX JIET M3Y4YeHMs Kypca, B3aUMOJEHCTBYS C JIPYTMMH €ro JUHHsIMH. B
X0Jle U3y4yeHUsi y4eOHOro Kypca oOydarolMMCs MPUXOJAUTCSA JIOTMUECKH PACCYXAATh,
UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIM $3bIK. B CBSI3M C 3TUM B HporpamMmy
yueOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPhIE OCHOBBI JIOTHKH, MPEACTABICHHbIE BO
BCEX OCHOBHBIX pazfeliax MaTeMaTHYecKoro oOpa3oBaHHs U CHOCOOCTBYIOIIKE
OBJIAJICHUIO OOYyYaloIIMMUCA OCHOB YHHBEPCAJIbHOIO MaTeMaTHYECKOro  sI3bIKa.
ConepxaTelbHON M CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpay sBIseTCs
€ro MHTETPUPOBAHHBIN XapakTep.

Copepxanue nTUHUM «YKca U BBIYUCICHUS» CIYXKUT OCHOBOM Ui JajdbHEHIIEro
U3YYCHHMS] MaTeMaTHKH, CIOCOOCTBYET pa3BUTUIO Yy OOyYarOMIMXCA JIOTUYECKOTO
MBINIICHUS, (OPMHPOBAHUIO yMEHHUS TOJIb30BAThCS ~ AITOPUTMAMH, a  TaKKe
NpUOOPETEHNI0 TMPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX Ui TOBCEAHEBHOM >KHM3HHU.
Pa3BuTHe MOHATHA O 4YKCIEe HA YpOBHE OCHOBHOIO 0OIIEro 0oOpa3oBaHUs CBSI3aHO C
paIMoOHaTbHBIMA W HMPPAIMOHATIBHBIMA YUCIaMHU, (OPMUPOBAHHEM TPEICTABICHUA O
JEHUCTBUTEIIBHOM 4HKCIE. 3aBEPIIEHNE OCBOECHUS YUCIOBOW JIMHUM OTHECEHO K CPEAHEMY
o011eMy 00pa3oBaHUIO.

CopepxaHue IBYX alreOpandyeckux JUHUN — «Anredpanyeckue BbIPAKEHUS» U
«YpaBHeHHS M HEPaBEHCTBa» CHOCOOCTBYET (POPMHPOBAHHIO Yy OOydaromUXcs
MaTeMaTUYECKOro anmnapara, HeoOX0IUMOTO JIJIsl PEICHHS 3a/1a4 MaTeMaTHKH, CMEKHBIX
NpeIMEeTOB M TNPAaKTHUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe OCHOBHOro oOmiero
oOpa3oBaHusi y4eOHBIM MaTepuas TpYIIUPYETCSs BOKPYT PAaLMOHAJIbHBIX BbIPAKEHUM.
AnreOpa JE€MOHCTPUPYET 3HAYEHHME MAaTEMaTHKUM KaK s3blKa I [OCTPOEHUS
MaTeMaTHYEeCKUX MOJIeJIeil, OMMCcaHus IPOLECCOB U SIBJICHUI peaibHOro Mupa. B 3amaun
oOydeHus anredpe BXOAAT TaKkKe JalbHEHIIee pa3BUTUE AITOPUTMHUUYECKOTO MBIIIICHUS,
HEOOXOJIMMOT0, B YAaCTHOCTH, MJII OCBOEHUS Kypca HHPOPMATUKH, U OBJIAJIECHUE



HaBbIKAMU JEAYKTHBHBIX paccyxieHuil. IlpeoOpa3oBaHue CcHMBOJBHBIX  (QopMm
CHOCOOCTBYET Pa3BUTHIO BOOOPaKEHUs!, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxkannie (PyHKIMOHATBHO-TPAaQUUYECKON JIMHUU HAIEJICHO Ha TMOJy4YeHHE
0o0y4JaImMUMHCS 3HAHUM O (DYHKUMSX KaK BaKHEHIIEH MaTeMaTHYeCKOM MOJAENu IS
ONHCAaHUSI M HCCIEJOBAHUSA PAa3HOOOpa3HBIX IPOLIECCOB U SBICHUH B NpPUPOJE U
obmectBe. M3ydyeHne marepuana cHoCOOCTBYET Pa3BUTHIO y OOYYaroIIMXCsl yMEHUs
UCIIOJIb30BATh Pa3JIMYHbIE BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MATEMATHUKU — CIIOBECHBIE,
CHUMBOJIMYECKHE, TpapuuecKre, BHOCUT BKJIAJ B (OPMHUPOBAHHE MIPEICTABICHUN O POJIU
MaTEMaTUKU B Pa3BUTHH LUBWIN3ALMH U KyJIbTYPBI.

CornacHo yueOHOMY IuIaHy B 7—9 Kilaccax M3ydaercs yd4eOHbI Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3jienbl cojepkanus: «Yucna u
BBIUUCIICHUS», «AJireOpandeckue BBIPAKEHUS», «YPaBHEHUS U  HEPAaBEHCTBay,
«DYHKIUW.

Ha usyuenune yueOGHOro kypca «Anre6pa» B 7 kmacce — 102 wyaca (3 yaca B
HEJIEITIO).

COJAEPKXAHUE OBYYEHUSA
7 KJIACC

Yucaa 1 BBIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEX0 OT OAHOM (POPMBI 3arucu apodeit K
npyroi. IloHsiTe panMOHaNBHOIO 4YHCIA, 3alUCh, CPAaBHEHUE, YIOPSIAOYMBAHUE
palMoOHAJIbHBIX 4YHcel. ApupMeThyecKue JeHUCTBUS C pPalUOHAIbHBIMU YHUCIAMH.
Pemenue 3a1a4 U3 peanbHON MPAKTUKKA HA YaCTH, HA APOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIpeaelieHue, MpeodpazoBaHue
BBIPKEHUH Ha OCHOBE ONpEJNETCHMs, 3amuch OonbImMX uyucen. [IpoleHThl, 3amuch
NPOLEHTOB B BUAE ApoOM U OpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIE 3a/layd Ha
IPOLIEHTBI, PEIICHUE 33/1a4 U3 peaIbHOU MPAKTHUKH.

[TpuMeHeHrEe NPU3HAKOB JIETUMOCTH, Pa3JI0OKEHHE Ha MHOXKMTEIU HaTypaJbHBIX
YHUCEl.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE NIpsiMasi U 0OpaTHAst IPOMOPLUOHATIBLHOCTH.

AJireOpanyeckue BbIpasKeHUs

[lepemeHHble, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C mepeMeHHoM. JlomycTumblie
3HaueHUsl nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXJY BEIMYMHAMU B BUJE
dopmynsl. Beruucnenuss mo ¢opmyinam. IlpeobpazoBanne OyKBEHHBIX BBIPAKCHUH,
TOXKIECTBEHHO PABHBIC BBIPAKEHHs, MPaBUja MPeoOpa3oBaHUsl CYMM U INPOU3BENCHUM,
NpaBWJIa PaCKPbITUS CKOOOK M MPUBEECHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIEM.

OpHounensl ¥ MHorowieHbl. CreneHb MHorowieHa. ClOXeHHE, BBIYMTAHUE,
YMHOKE€HHE MHOTrOWwIeHOB. DOpMysbl COKPAIIEHHOTO YMHOKEHHUS: KBaApaT CYMMBbI U
KBajpaT pa3HocTu. Dopmyna pazHOCTH KBaApaToB. PasnokeHHe MHOTOWIEHOB Ha
MHOKHUTEH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHue, KOpeHb YypaBHEHMs, IpaBwjia IpeoOpa3oBaHHUs  ypaBHEHUS,
PaBHOCHJIBHOCTbh YpaBHEHUH.

JInneliHOE ypaBHEHUE C OHOU IIEPEMEHHOM, YNUCIIO0 KOPHEW JIMHEMHOTO YpPaBHEHUS,
pelleHre JMHENHBIX ypaBHeHHMH. (COCTaBIEHUE YpPaBHEHUH IO YCJIOBHMIO 3aJayM.
Pemienue TeKCTOBBIX 3a7ja4 ¢ IOMOUIBIO YPAaBHEHUM.



JluneliHoe ypaBHEHHE C JBYMS TNEpeMEeHHbIMH U ero rpaduk. Cucrema ABYX
JUHEWHBIX YpaBHEHUH ¢ ABYMs NEepeMeHHbIMU. PerieHne cucreM ypaBHEHUH criocoOom
IIOACTAaHOBKHU. [IpuMephI peleHnst TEKCTOBBIX 3a7a4 C IIOMOLIBI0 CUCTEM YPAaBHEHUM.

DOyHKIMH

Koopaunata Toukn Ha mnpsaMol. YwucioBsle NpoMexyTKd. PaccrosHue Mexnay
JBYMSI TOUKaMH KOOPJIMHATHOW MPSAMOIA.

[IpsmoyronpHas cuctema koopauHat, ocu OX u Oy. Abcuuncca u opauHaTa TOYKU
Ha KOOpAMHATHOM IutockocTU. [Ipumepsl rpaduxos, 3anaHHbIX (opMmynamu. UrteHue
rpa¢ukoB peanbHbIX 3aBucuMocteil. [lonste ynkuuun. ['padpuk dynkmuun. CpoiicTBa
¢ynkimit. Jlunelinas ¢ynknwms, e€ rpaduk. ['paduk ¢pynkumu y = [X|. 'padudeckoe
pelIeHUE JIMHENHBIX YPAaBHEHUM U CUCTEM JINHEMHBIX YPABHEHUN.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS IPOrpaMMbl yd4eOHOro Kypca «Amnredpa»
XapaKTEepU3YyIOTCH:

1) naTpuoTHYECKOEe BOCIIUTAHHE:

IPOSIBJIECHUEM HMHTEpPeca K MPOIUIOMY M HACTOSLIEMY POCCHUHCKONH MaTeMaTHKH,
LIEHHOCTHBIM OTHOILEHUEM K JOCTHKEHUSM POCCHUICKHX MAaTEMaTUKOB M POCCUICKOMN
MAaTE€MAaTHYECKOM WIKOJBI, K HCIIOJIB30BAHMIO JTHUX JOCTW)KCHUM B JPYTMX HAayKax M
NPUKIAIHBIX chepax;

2) rpa:kIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

FOTOBHOCTBIO K BBITMIOJTHEHUIO O00S3aHHOCTEN Irpa’kJaHUHA U peau3ally ero npas,
Npe/ICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBaX (YHKUMOHUPOBAHUSA  Pa3IUYHBIX
CTPYKTYp, SIBJICHUM, MPOLEAYp IPAKAAHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJEHUIO JSTHUECKUX TMpPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUH HAayKH, OCO3HAHMEM BAXKHOCTH MOPAIBHO-3THUYECKUX
IIPUHIUIIOB B IEATEIBHOCTH YYEHOIO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW HA AaKTUBHOE y4YacTHE B PEHICHUM MPAKTUYECKUX  3ajad
MaT€MaTHUYEeCKON  HAIPaBJICHHOCTH, OCO3HAHMEM  BaXHOCTM  MaTE€MaTHYECKOro
o0pa3oBaHHs Ha TMPOTHKECHUM BCEH JKM3HM I YCHEIIHOH mpodeccnoHambHON
NESTETbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYAIbHOW TPACKTOPUU OOpa30BaHUS W IKUZHEHHBIX IUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K AMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTH4YeCKMX OOBEKTOB, 3a/lay, pEHICHUH, pacCyX ACHUM, YMEHUIO BUJICTh
MaTEeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAY4YHOI'0 IO3HAHUSA:

OpHEHTalUEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX ITPEICTABICHUIN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJIOBEKa, MPHPOABI W OOIIECTBa,
NOHMMaHUEM MaTeMaTHYeCKON HayKH Kak c(epbl 4eTOBEUECKOW NEATEIbHOCTH, STAloB
€€ pasBUTUSA M 3HAYUMOCTH JUIS Pa3BUTHs LUBWIM3ALUHU, OBJIAJECHUEM  S3BIKOM
MaTEeMaTUKH M MaTeMaTHYeCKOHM KyJIbTypOMl Kak CpEICTBOM IIO3HAaHUS MMpa,
OBJIAJICHUEM IIPOCTEUIIMMH HaBBIKAMU MCCIIEI0BATEIBCKOMN IEATEIbHOCTH;



6) ¢usnueckoe BocnUTaHWe, G(OpMUPOBaHHE KYJBTYPbl 310POBbS H
IMOLHOHATHLHOT0 0JIArONOTYYHA:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHUECKUE 3HAHKS B MHTEPECaX CBOETO 3/I0POBB,
BEJICHUS 370pOBOro 00pasza KHU3HU (340pOBOE NHUTAHHME, COATTAHCUPOBAHHBIA PEKUM
3aHATUHN M OTABIXA, pEryJsipHas (pu3nueckas aKTUBHOCTbH), C(HOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, NpU3HAHMEM CBOEr0 IIpaBa Ha OIMIMOKY M Takoro K€ IIpaBa JPYyroro
YEJI0BEKa;

7) 3K0J10THYeCKOe BOCIIMTAHUE:

OpUEHTallMell Ha NPUMEHEHHE MaTeMAaTUYEeCKHX 3HAaHUU NIJs peuleHus 3a1ad B
00JTacTH COXPAHHOCTH OKPYXKAIOMIeH Cpeabl, TUIAHUPOBAHUS MOCTYNKOB M OIEHKH HX
BO3MOXXHBIX IIOCJIEJCTBUNA JJIsl OKPYKAIOIIEH Cpelbl, OCO3HAHMEM TIJI0OATBHOTO
XapakTepa 3KOJIOTHUYECKHUX MPoOIeM U MyTel X pelIeHus;

8) anjanTanus K U3MEHAIOIIUMCS YCJIOBUAM COLHATBHON U PUPOIHON cpebl:

TOTOBHOCTBIO K JIGHCTBHUSIM B YCIIOBHUSIX HEONPEIACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 NPaKTUYECKYI0 esTeIbHOCTh, B TOM YHCIIE yMEHUE
YUUTBCS y APYTUX J0Jel, MpruoOperaTh B COBMECTHON AESATEIbHOCTH HOBbIE 3HAHMA,
HaBBIKH U KOMIIETCHIINHU U3 OIBITA APYTHUX;

HEOOXOIMMOCThIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (HOPMYIUPOBATH
UJIed, MOHATHUS, TUIIOTE3bl 00 0OBEKTaX M SIBICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh AC(PUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIAaHUPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS
U IeHCTBUS, (OPMYIHPOBATH U OIEHUBATh PUCKH H MTOCIEACTBHS, (POPMUPOBATH OIIBIT.

METANPE/IMETHBIE PE3YJIBTATDI
IMo3naBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE A€l cTBUSA
ba3oBble JJornuyeckue aeicTBUA:

® BBUIBIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE TNPU3HAKA MaTeMaTHYECKHX
OOBEKTOB, TIOHSTHUN, OTHOIIEHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
oTpenieeHus MOHATHUH, yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK
KiIaccuukanuy, OCHOBaHMA Ui OOOOIIEHHS W CpPaBHEHHS, KPUTEPUU
MPOBOAMMOTO aHATU3A;

® BOCIPUHHUMATH, dopmynupoBaTh U npeoOpa3oBbIBATh CYXJICHUS:
yTBEpAUTEIbHBIE H OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIE,

® BBHIIBIATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUHUS B
¢dakTax, JAHHBIX, HAOJIIOACHUSAX M YTBEPKACHUSAX, MpEAjaraTh KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U TIPOTHBOPEUHH;

e JenaThb BBIBOABI C HCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUEHNH TI0 aHAJIOTUH;

e pa3duparh JOKa3aTEIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUU (TPSMBIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSATENBHO HECIOXKHbBIE JOKAa3aTeJIbCTBA
MaTeMaTUYEeCKHX (DaKTOB, BEICTPAMBATh APTYMEHTALNIO, IPHUBOJUTH IPUMEPHI U
KOHTPIIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BpIOMpaTh cmoco0 pemieHus ydeOHOM 3amadu  (CpaBHUBATh HECKOJBKO
BAapMAaHTOB  pEIlEHHUs, BbIOMpaThb Haubonee NOAXOAAIMH ¢  y4eToM
CaMOCTOSATEIHHO BBIJICTICHHBIX KPUTEPHEB).



ba3oBble uccienoBarejbCcKkue 1eHCTBUS.

UCIIOJIb30BAaTh BOIPOCHI KaK HCCIEAOBATENBCKUI WHCTPYMEHT I[O3HAHUSA,
dbopMynupoBaTh  BONPOCH, (UKCUPYIOIIME MPOTUBOpEUHE, MpodseMy,
CaMOCTOSITEIPHO YCTaHABJIMBATh UCKOMOE WM JIaHHOE, (JOPMUPOBATH THUIOTE3Y,
apryMeHTHpPOBATh CBOIO MO3UIUIO, MHEHHUE;

OPOBOAUTH IO  CaMOCTOSATEIBHO  COCTABJICHHOMY IUIAHY  HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBAHME IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEeMaTHYEeCKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY CO0O0ii;
CaMOCTOSITENbHO (OpMYTUPOBAaTh OOOOIICHHMS M BBIBOJBI 10 pe3yJbTaTam
NPOBEIEHHOTO HAONIOACHMS, UCCIEIOBAaHUs, OIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IICHUI;

MPOTHO3UPOBATh BO3MOXHOE pa3BHTHE TMIPoIlecca, a TaKXKe BBIJIBHTATh
MIPEITOJIOKECHHS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanueii:

BBISIBIIAITH ~ HEJOCTATOYHOCTh U M30BITOYHOCTh HMHGPOPMAIIUHU, JAHHBIX,
HEOOXOIUMBIX JUISl pELIeHMS 3aa4u;

BbIOMpATh, AaHAIM3UPOBATH, CUCTEMATH3UPOBATh M  HMHTEPIPETHUPOBATH
WH(GOPMAIINIO PAa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh GOopMy Ipe/cTaBIeHUS MHGOPMAIIUKA U WLTIOCTPUPOBATH PEIIaeMble
3a/la4yd CXeMaMH, AruarpaMMaMu, HHOU Irpadukoil 1 uX KOMOUHALIUAMY;
OLICHMBAaTh HAAEKHOCTb HMHPOPMALUMU 1O KPUTEPUSAM, MPEAJIOKEHHBIM
yauTeseM win chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHBEpCaJIbHbIe Y4eOHbIe 1eiiCTBUA:

BOCTIPUHUMATH U (POPMYJIHPOBATH CYKICHHUS B COOTBETCTBHH C YCJIOBUSMHU H
HEeNsIMA  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy pElIeHHs 3aauu,
KOMMEHTHUPOBATH MOJYYCHHBIN Pe3yIbTaT;

B XOJ¢ OOCYXACHHUS 3a/JaBaTh BONPOCHI MO CYHIECTBY OOCYKIAaeMOW TEMBI,
npoOJeMBbl, perraeMoil 3amadyu, BHICKA3bIBaTh WICH, HAIlCJICHHBIE Ha IOHMCK
pEIIeHUs, COMOCTABIIATh CBOM CYXICHHS C CYXIEHUSMHU JIPYTUX YYaCTHHUKOB
nyanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIUH, B KOPPEKTHOH (opme
bopMyIHpPOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHS;

MPEJICTABISATh PE3YJIbTAaThl PEIICHUS 3a/aud, JKCIEPUMEHTa, HWCCIEeIOBaHUS,
MPOEKTa, CaMOCTOSTEIHHO BHIOMpATh (HOpMAT BBICTYIUICHUS C Y4ETOM 3anady
NPE3CHTAIUN U OCOOCHHOCTEH ayIMTOPHH;

NOHMMAaTh M WCIOJBh30BaTh IMPEHMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboTHI IpU pelIeHNH yYeOHBIX MAaTEMAaTHYECKUX 33]1a4;

NPUHUMATH 1eJIb COBMECTHOW JIESATENbHOCTH, IUIAHUPOBATH OPTAHU3AIIIO
COBMECTHOW pabOThI, paclpeAesTh BUIbl paboT, JOrOBapUBaThCS, 00CYXKIATh
MpOoIIeCC B pe3yJbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPyHMoOBBIX (popmax paboTel (0OCykaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYpMBl M JApPYTH€), BBIIOJHATH CBOIO YacTb pabOTHl U
KOOPAWHUPOBATh CBOU ACHCTBUS C JAPYTUMH UICHAMH KOMAaH[bI, OLIEHUBAThH
Ka4yecTBO  CBOETO  BKJaga B OOMMKA  TPOAYKT 1O  KPUTEPHUSM,
chopMyIMpPOBAaHHBIM YYAaCTHUKAMH B3aMMOACHCTBUS.

PerynsiTuBHbIE YHUBepcaJlbHble YueOHbIe JeiicTBUSA



Camoopranuszanms:
® CaMOCTOSATEIHHO COCTABIIATH IJIaH, AJITOPUTM PEIICHUS 3a7aud (MU €ro 4acTh),
BBIOMpATh CMOCOO peHieHHs] ¢ YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELICHUN C
y4ETOM HOBOW MH(OpMAIIHH.
CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:

® BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJISI Ipoliecca M pe3ysbTara

pelIeHNs MaTeMaTUYECKOM 3a1a4u;

® TMPEIBHUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEIICHUHU 3a]1ayH,

BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;
® OICHMBaTh COOTBETCTBHE pe3yjbTaTa JAESITEIbHOCTH IOCTAaBIEHHON LEenu U
YCIIOBUSIM, OOBSICHATh HPUYMHBI JOCTHKEHHUS WJIM HEIOCTHXKEHHS LEINH,
HAXOJUTh OLINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
HPEIMETHBIE PE3YJIBTATDBI

K koHny o6yuenus B 7 kijacce oOydaroImuics MOJY4YUT CIEAYIOLUIUE MPEeIMETHBIE
pEe3yIbTaThI:

Yucna v BbIYUCICHUS

BbInonHsATh, coyeTast yCTHbIE M MUCbMEHHbIE TPUEMBI, apu(PMETHUYECKUE TEHCTBUSA
C palMOHAIbHBIMU YHCIIAMHU.

HaxoauTtp 3Ha4eHHs YHCIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOObI
Y IpUEMBI BBIYMCIICHUS 3HAUEHUN JPOOHBIX BhIPAXXKEHUH, COAEpKAUIUX OOBIKHOBEHHbIE U
JIECSITUYHBIE IPOOU.

[lepexomuth OT omHON (OpPMBI 3amuMicH 4YuUcen K Jpyroil (mpeoOpa3oBHIBATH
JECSITUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATUYHYIO, B YACTHOCTH B
OECKOHEYHYIO JACCATUYHYIO APOOB).

CpaBHUBATh U yNOPSI0YMBAThH PallMOHAIbHbBIE YHCTIA.

OKpyrJIsTh 4nca.

BbINONMHATE NPUKUIKY U OLIGHKY pe3yjbTaTa BBIUMCICHHUM, OLEHKY 3HAaYeHUM
YHUCIIOBBIX BBIPAKEHUW. BBINOMHATHE AEMCTBUS CO CTENEHSMU C HaTypalbHBIMU
NOKa3aTesIMU.

[IpuMeHATh TpPU3HAKKA JACIUMOCTH, PA3T0KEHHE HAa MHOMXKHUTEIU HaTypajbHbIX
quced.

Pemath NpakTUKO-OPUEHTUPOBAHHBIE 3aJJa4H, CBSI3aHHBIE C OTHOUIEHUEM BEJINYHH,
IPONOPLUOHAIBHOCTBIO  BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH  PE3YIbTAThI
penieHust 3aja4 ¢ y4ETOM OIpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMM PacCMaTpPUBAEMBIX
00BEKTOB.

AJuredpanveckue BbIpasKeHUs

Hcnonp3oBath anreOpanyecKyi0 TEPMUHOJOTHIO U CHUMBOJIMKY, NMPHUMEHATH €€ B
npolecce 0CBOCHUs yueOHOTo MaTepuara.

Haxomute 3HaueHuss OyKBEHHBIX BBIPAKEHUH MpH 3aJaHHBIX 3HAYCHHUAX
NIEPEMEHHBIX.

Boimonusate npeoOpa3oBaHus II€JIOTO BBIPAXKEHHUS B MHOTOWIEH IMPUBEIEHUEM
MOJIOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BBINOJIHATE YMHOKEHHUE OJIHOWJIEHAa HA MHOTOYJIEH M MHOIOYJ€Ha Ha MHOT'OYJIEH,
OPUMEHSTH POPMYJIBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.



OcCymiecTBIATh Pa3I0KeHHEe MHOTOWICHOB HA MHOYKUTENU C TIOMOIIBIO BRIHECCHHS
3a CKOOKM OOIIero MHOXUTENsS, TPYNIUPOBKH CJaraeMblX, HpUMEHEHHs (Qopmyn
COKpAILIEHHOTO YMHOXCHUS.

[TpumensTe mpeoOpa30BaHMs MHOTOWICHOB MJISl PEHICHUS PAa3IWYHBIX 33134 W3
MaTeMaTUKH, CMEXHBIX MPEMETOB, U3 PEaTbHOU MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTEMEHEH C HATypaJlbHBIMU TOKa3aTeIsiMU IS
npeoOpa3oBaHus BhIpaKEHUH.

YpaBHeHHsI M HEPAaBEHCTBA

Pemmath ivHeliHbIEe ypaBHEHHUS ¢ OAHOW MEpeMEHHOM, MPUMEHSS MTpaBuia Nepexoia
OT HMCXOJHOTO YpaBHEHHUS K PaBHOCWIBHOMY emy. lIpoBepsATb, SBISETCS JIM YUCIO
KOpHEM ypaBHECHHS.

[TpumensTh TpaduuecKkue METOAbl NPHU PEIICHWU JIMHEWHBIX YpPaBHEHHH W HX
CHUCTEM.

[ToxGupaTh MpUMEpHI Map YMCEN, SBISIONINXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOM IUIOCKOCTU TpauK JMHEWHOTO YpaBHEHHS C IBYMs
NIepEeMEHHBIMHU, TTONIB3YACh TPadUKOM, TPUBOIUTH IPHUMEPHI PEIICHHS YPaBHEHUSI.

Pemrate cucteMbl NByX JTHHEWHBIX yPaBHEHHH C ABYMS NIEPEMEHHBIMU, B TOM YHCIIC
rpaduIecKy.

CocTaBisaTh U pemaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX ypaBHEHHI
1O YCJOBHIO 3aJadd, WHTEPIPETHPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
ITOJTyYECHHBIN pPE3yibTar.

DOyHKUUM

N3o0paxkaTe Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATAM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alHCHIBATh YMCIOBBIE TPOMEKYTKH Ha
areOpanyecKkoM sI3bIKe.

OTmeuaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIUN. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUYMHAMMU:
CKOpPOCTb, BpEMS, PAacCTOSIHHUE, I€Ha, KOJUYECTBO, CTOMMOCTb, MPOH3BOIUTEIBHOCTD,
BpeMsi, 00bEM paboThI.

HaxonuTs 3HaueHrEe QYHKIMH 10 3HAYCHHIO €€ apryMeHTa.

[lonumaTte rpaduueckuii cmoco® TMpencTaBiIeHUs U aHaidu3a WH(opMauy,
U3BJICKaTh U MHTEPHPETUPOBATH MH(GOPMAIUIO M3 TPaQHUKOB PEasbHBIX IMPOLECCOB U
3aBUCUMOCTEH.
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