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MOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO O0IEro oOpa3oBaHMs: OHA
obecreunBaeT U3yueHue APYruX ITUCIUILUINH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOAMMO I IPOJOHKCHHUS 00pa30BaHUs U B TIOBCEIHEBHOM JKU3HHU.
Pa3Butne y oOyuaromuxcsi Hay4yHBIX MPEACTABICHUI O MPOUCXOKACHUU M CYLIHOCTU
anreOpandyeckux abcTpakiuii, crnocobe OTpakeHHs MaTeMaTHYeCKON HayKoil sBIEHUN U
MPOLIECCOB B MPHUPOAEC M OOIIECTBE, POIU MATEMATHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUK U B TPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS M KAUECTB
MBIIUICHUS, HEOOXOIUMBIX I aJaNTalii B COBPEMEHHOM HH(ppoBoM obmiecTBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBHUS U BBIBOJBI, GOPMYIUpOBaTh yTBepkaeHU. OCBOCHHE Kypca anreOpbl oOecrieunBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOydYaloIIMXCS: OHU HCIOJB3YIOT JIEyKTUBHBIE |
UHAYKTUBHBIE PacCyXJeHHs, 0000IIeHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE U AHAJOTHIO.
OOyuenne anreOpe mNpeAnonaraeT 3HAYUTENBHBIM OOBEM CAMOCTOSTENBHON AEITeThHOCTH
00ydJarImuXxcsi, TOITOMY CaMOCTOSITEIbHOE peIIeHWe 3aJad  sBISETCS  pealn3aiuei
NeATeTLHOCTHOTO MPUHIIAITA O0YYEHUS.

B crpykrype mporpamMmbl ydeOHOro Kypca «Aunredpa» Uis OCHOBHOTO OOILEro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MeTonudeckue nuHuu: «Yumcna u
BBIUHCIICHUS, «ANTeOpandecKue BBIPOKEHUS», «YPaBHCHHS W HEPABEHCTBA», «DYHKIHWY.
Kaxxmast u3 3TUX coaepKaTenbHO-METOIUUECKUX JTUHUN Pa3BUBACTCS HA MPOTSHDKCHUH TPEX JIET
U3y4eHHUs Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JMHUAMU. B Xoz1e u3yuenus yuyeOHOro Kypca
00y4JaromuMCcs TPUXOAUTCS JOTHUYECKH PACCyKIaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK. B CBSI3M € 3THM B TIporpaMmy y4eOHOTO Kypca « Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasleiiax MaTEeMaTHYECKOro O0pa3oBaHUS H
CHOCOOCTBYIOIIME OBJAJACHUIO OOYYarOIIMMUCA OCHOB YHHMBEpPCAJIbHOIO MAaTEeMaTHYECKOTO
s3pika. CoJiepKaTeNIbHOM U CTPYKTYPHON 0COOGHHOCTBIO Y4eOHOTO Kypca «Anredpay» siBisieTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne yuHUM «Yucia W BBIYHCICHHS» CIY)KUT OCHOBOW ISl JAJIbHEHIIETO
U3Yy4YEeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIUICHUS,
(hOopMUPOBAHHUIO YMEHHS TOJIH30BATHCS aJTOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTHUYECKHX
HABBIKOB, HEOOXOJUMBIX JUISI TIOBCEIHEBHOU XW3HU. Pa3BUTHE TOHATHS O YHCJIE HA YPOBHE
OCHOBHOTO O0IIero oOpa3oBaHMs CBS3aHO C PAIMOHAIBHBIMUA W WUPPAMOHATIBLHBIMU YHCIIAMH,
(hopMuUpOBaHHEM TPEACTABICHUN O JNEWCTBUTEILHOM YHCIIC. 3aBEpIICHUE OCBOCHUS YHCIOBOMN
JUHUH OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIo.

CopepxaHue JBYyX anreOpandecKux JIUHUH — «AnreOpanmyeckue BBIPAXKEHUS» U
«YpaBHEHUSI W  HEPAaBEHCTBA»  CIOCOOCTBYeT  (POPMUPOBAHUIO Yy  OOYyYaIOIIUXCS
MaTeMaTHYeCKOro amnmnapara, HEOOXOJMMOTo MJisi pelIeHUs 3a7ad MaTeMaTHKH, CMEXKHBIX
PEeIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 00I1IeT0 00pazoBaHus
y4eOHBI  MaTepuan TPYNIOUPYETCS  BOKPYT  PAlMOHAIBHBIX  BBIpaXEHWH.  AnreOpa
JEMOHCTPHUPYET 3HaUYE€HWE MAaTEMAaTUKHU KaK SI3bIKa JIJIST TOCTPOEHHUSI MaTeMAaTHUECKUX MOJIENeH,
OTMCaHUs MPOLIECCOB U SIBICHUN peanbHOro mMupa. B 3amaun oOydenus anreOpe BXOAST Takke
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OCBOCHMS Kypca HH(GOpPMATHKHM, M OBJIAQJCHUE HABbIKAMM JAEIYKTUBHBIX pacCyXJICHHH.
[IpeoOpazoBanre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanue  (QyHKIMOHAIBHO-TpAaQUUYECKOH JIMHWM  HAIEJIeHO Ha  IIOJydeHHe
00yyaromuMucs 3HaHUN 0 QyHKIUAX Kak BaKHEHIIeH MaTeMaTH4ecKod MOJEIH JJIsi ONMUCAHUS
U HUCCIICZIOBAaHUS PAa3HOOOPA3HBIX INPOLIECCOB M SBJICHUH B Mpupojae u obmecTse. M3yuenue
MarepHuajia CIIOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHUS WCIIOJNBb30BaTh paszIMYHBIC
BBIPA3UTENIFHBIC CPEJCTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHUMBOJHMYECKHE, Ipaduyeckue,
BHOCHT BKJIaJ B (hOPMHPOBAHHE MPEICTABICHUH O POJIM MAaTEMAaTHKH B Pa3BUTUH IIMBHIM3ALUH
U KYJIbTYPBI.

CornacHo yuyeOHOMYy IUTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIH Kypc «Admredpay,
KOTOPBIH BKIIIOYACT CIICAYIONINE OCHOBHBIC Pa3lesbl coaepkaHus: «Yuciaa M BBIYHCICHUSY,
«AnreOpandecKue BRIPAKCHUD), « Y PaBHEHUS U HEPABEHCTBAY», « DYHKIIHMY.

Ha uzyuenue yue6HOro Kypca «Anrebpa» orBoautrcs B 7 kiacce — 102 yaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYMCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIC, MEPEeXoa OT OAHON (opmbl 3amucu Apoleil K
npyroi. IloHsTHE panMoOHaIBHOIO YMCIIa, 3alMCh, CPABHEHUE, YIIOPSAIOUMBAHNE PAallMOHAIBHBIX
ynces. Apudmernyeckue ASHCTBUS ¢ pallMOHAIbHBIMU YKciIaMu. PemieHue 3anau U3 peanbHOU
IPaKTUKU Ha 4acTH, Ha APOOH.

CreneHp ¢ HaTypajJbHBIM IOKa3aTelleM: OIpeJesieHHe, MpeoOpa3oBaHue BBIpAKEHUH Ha
OCHOBE OTpe/eJIeHHUs, 3aHiCh 00IbIUX yncel. [IponeHTsl, 3anich MPOIEHTOB B BHUJIE IPOOH U
Ipobu B BHUJE MpPOLEHTOB. Tpu OCHOBHBIE 3a7jaul Ha IMPOLIEHTHI, PEHICHUE 33/1a4 U3 pealbHOU
IIPAKTUKH.

[IpumeHeHne MPU3HAKOB ACIMMOCTH, PAa3JI0KEHUE HA MHOXKXHUTENIN HATYPaJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpAMasi M 0OpaTHask IPOIOPLUOHATIBHOCTH.

Aaredpanyeckune BbIpaKeHHUs

[lepemMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUSA C MEpeMEHHOW. JlomycTHUMBbIEe 3HAYEHHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTH MEXIY BEIMUYMHAMM B BUAE (HOPMYJIBL
Brrancnenus no gopmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PAaBHBIC
BBIp@XEHUSI, IPaBUJIa MIPeoOpa30BaHUs CYMM M IPOU3BEJIEHUH, PaBUia PACKPBITUS CKOOOK U
NPUBEICHUS NOJOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYPaAJIbHBIM I10KA3aTeIEM.

OpnowieHbl 1 MHOrowieHbsl. CteneHb MHorouwieHa. Cllo)kKeHHE, BBIUNTAHUE, YMHO)KEHHE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBAaApaT CyMMBbl M KBaJapaT Pa3HOCTH.
®dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKHTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUS, MIpaBUia NMpeoOpa3oBaHUs ypaBHEHMS, PaBHOCHIBHOCTh
YPaBHEHUH.

JluHeitHOe ypaBHEHHE C OJIHOW IEPEMEHHOM, YHUCIO KOpPHEW JIMHEWMHOTO ypaBHEHWS,
pellleHue JIMHEHHBIX ypaBHeHMH. CocTaBleHME ypaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3a7[a4 C TIOMOILBIO YPaBHEHUH.

JIuHeiiHOe ypaBHEHHE C JABYMS MEpeMEHHBIMH U ero rpaduk. Cucrema JAByX JIMHEHHBIX
ypaBHEHUW C JABYMs TIepeMEHHBIMU. PeleHune cucTeM ypaBHEHUH CIOCOOOM TOJCTAHOBKH.
[TpuMeps! pemeHns: TEKCTOBBIX 3a4a4 C IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUNH

Koopaunara Toukm Ha npsMon. YuciaoBele NPOMEXYTKH. PaccrosHue Mexnay AByms
TOYKaMU KOOPJAWHATHON ITPSIMOM.

[IpsamoyronbHas cuctema koopauHaT, ocu Ox um Oy. AOcuucca U opauHAaTa TOYKU Ha
KOOpAMHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peanpHbIX 3aBUcHUMOCTei. [lonstue ¢ynkmun. I'padpuk ¢ynkuuu. CoiicTBa (QyHKUIHMH.
Jluneitnas Qynkuus, e€ rpapuk. ['paduk pynkuuu y = [x|. I'paduueckoe pemieHue TMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHECHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAaThl OCBOCHHS IMpOrpaMMbl y4eOHOro Kypca «Auredpa»
XapaKTepU3yIOTCS:

1) naTproTnyeckoe BOCIMTAHUE:

MpOSIBJIECHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUHCKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTMXKECHHSM POCCHICKMX MAaT€MaTUKOB M POCCUHCKOMN
MaTeMaTHYeCKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B IPYrHX HayKaX U MPHUKIAIHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO OOS3aHHOCTEH TpakJlaHWHA W peaju3alli €ero Ipas,
MPEACTaBICHUEM O MAaTeMAaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIeTyp TPaKIAHCKOTO oO0IIecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYKJIEHUIO ITUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JIOCTHKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE B PELICHUHM MPAKTUYECKUX 3a/ad MaTeMaTH4ecKOM
HAPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMAaTHUYECKOTO 0Opa3oBaHUs Ha MPOTSKEHUH BCel
KU3HU JIJISl YCIIEITHON MPOQECCHOHATBHON JEATeILHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMCHHIA,
OCO3HAaHHBIM BBIOOPDOM ¥ TIOCTPOCHHUEM WHIWBHUIYATHHOM TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHATBHOMY M JCTETHYECKOMY BOCHPHUITHIO MaTeMaTHUYECKUX
00BEKTOB, 337124, PEIICHHH, PACCYKICHUIM, YMEHUIO BUACTh MAaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpUEHTALIMECH B JIEATETLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, NOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKOH MAeATeIbHOCTH, AITAaloB €€ pa3BUTUS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTeMAaTUYECKOU
KyJbTYpOH KaK CpEICTBOM IIO3HAHHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMHU HaBBIKAMU
HCCJICI0BATEIIbCKOM JIEATETbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OpPMHUPOBAHHE  KYJbTYPbl  310POBbA M
IMOLMOHAJIBHOIO 0JIArONOJIYYMS:

FOTOBHOCTBIO TMPUMEHATH MaTEMaTUYECKUE 3HAHMUS B HMHTEPECaxX CBOETO 3/0POBbS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUN U
OTHbIXa, peryisapHas Qu3nueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHHEM CBOETo MpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JIOTMYECKOe BOCTIMTAHUE:

OpUEHTAIIMEeW Ha MPUMEHEHHWE MaTEeMaTUYECKMX 3HAHWM IS pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpYXarollel cpepl, MIaHUPOBAHUS IOCTYNKOB M OLIEHKH HUX BO3MOXKHBIX
MOCNEACTBUIA ISl OKPY>KaIoIIEH cpefbl, OCO3HAHUEM TJI00ATbHOTO XapaKTepa SKOJOTHYECKHX
npo0JieM U MyTel UX pemieHus;



8) aganTanus K H3MEHAIIMMCS YCI0BHAM COUAIBLHON M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO JEATEIBHOCTh, B TOM YHUCIIE YMEHHUE YUUTHCS y JPYTHX
Jrofiel, MpruoOpeTaTh B COBMECTHON J€SITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMH U3
OIbITA IPYTHX;

HEOOXOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMI, B TOM uucie (GOpMYIHUPOBATH UIECH,
TIOHSATHS, THIIOTE3bl 00 OOBEKTaX W SBICHHUAX, B TOM UYHCIIE paHee HEU3BECTHHIX, OCO3HABATH
Ne(QUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYAaIMIO, BOCHPUHUMATb CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPeOYyIOMHUN KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMbIE DPELICHUS U
neicTBus, POpMyIMPOBaTh U OLIEHUBATh PHCKH U TIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS
Ba3oBble joruveckue aeicTBUA:
® BBIIBJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
MOHSITUN, OTHOIICHUH MEXIy MOHATHIMH, (HOPMYITHPOBATH OMPEICICHUS MOHITHIA,
yCTaHABJIMBAThH CYIIECTBEHHBINH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 00001IIeH s
¥ CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAIIH3A;
® BOCHpPUHUMATh, (POPMYIUPOBATH U MPeOOPa30OBBIBATH CYKIECHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNbHbIC, MHIYHBIC, YACTHBIE U 00IIUE, YCIOBHEIE,
®  BBIIBJIATH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHHUSX W YTBEPXKICHHSX, Mpeaiaratb KPUTEPHH JUIS BBISBICHHS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;
® JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIIOUEHU M, YMO3AKIIOUECHUI IO aHAJIOTHH;
® pa3dupaTh JI0KAa3aTEeIbCTBA MAaTEMaTHUECKUX YTBEPXKICHHWH (NpsiMBIE W OT
IIPOTUBHOTO), MIPOBOIUTH CaMOCTOSITENIbHO HECJIO)KHBIE  JI0Ka3aTelIbCTBa
MaTeMaTHYeCKux (HaKTOB, BHICTpAaWBaTh apryMEHTAIMIO, MPUBOAMTH TMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
® BpIOMpaTh crnoco0 pemieHuss ydyeOHOW 3ajayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIMUN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KpUTEPUEB).
ba3oBble HcciieqoBaTe/bCKUe 1eHCTBHA:
® JICNIOJIB30BaTh  BOMPOCHI  KaK  HWCCIENOBATEIbCKUH  WHCTPYMEHT  IO3HAHUS,
dbopmyIupoBaTh BOIIPOCHI, (buxcupyromme MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENILHO YCTaHaBIMBaTh MCKOMOE M JaHHoe, (OpMHpOBATh THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE;
® TIPOBOAMTH IO CAMOCTOSATENHBHO COCTABICHHOMY IUIAHY HECIOXKHBIM AKCIIEPHUMEHT,
HEOOJbIIOE HCCIEOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00BEKTa, 3aBUCUMOCTENH 00BEKTOB MEXYy COOOM;
® CaMOCTOSTENbHO  (OPMYJIMpPOBAaTH OOOOIIEHHS W  BBIBOABI IO  pe3yJbTaTaM
NPOBEIEHHOTO HAOIIOJCHHS, UCCIIEAOBAaHUs, OLEHUBATD JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHMIA;



IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTUC NIPOLECCA, 4 TAKIKC BblIBUTATH ITPCATIOJIOKCHUA
0 €r'o pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undopmaunmeii:

BBISIBIISITh HEIOCTATOYHOCTh W W30BITOYHOCTh MH(OPMAIIMH, TAHHBIX, HEOOXOIMMBIX
JUTSI pEIIeHUs 3a/1a4H;

BBIOHMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHQPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMPATh OpMY MpeACTaBICHUS HHPOPMAIIUK U WILTIOCTPUPOBATH pPelIaeMble 3a1a9n
cXeMaMH, JuarpaMMaMu, HHOHU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSAM, TPEATIOKEHHBIM YUUTEIEM WIN
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXICHUS B COOTBETCTBUHU C YCIOBHSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
IMUCBbMCHHBIX TCKCTAaX, AAaBATh IMMOACHCHHA 11O X004y PCIICHUA 3a1a4, KOMMCHTHUPOBATDH
TIOJTYYCHHBIH PE3yJIbTaT;

B X0JIc 00CYJICHHsI 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbI, IPOOJIEMBI,
pemaeMoﬁ 3aJa4u, BbICKA3bIBATh HJCH, HallCJICHHBIC Ha IHOUCK PCUICHU,
COIIOCTAaBJIAITb CBOU CYXKACHUA C CYXKIACHUAMU AOPYIrux YYaCTHHKOB Jualiora,
00HapyXMBaTh Pa3INUME U CXOJCTBO MO3UIINKA, B KOPPEKTHOH PopmMe GpopMyIrpoBaTh
pa3HOTJIACHSI, CBOU BO3PAKCHHUS;

MNPEACTaBJIATh PE3YyJIbTAThl PCHICHUA 3aJavdU, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) (1)OpMaT BBICTYIIJICHUA C y‘-IéTOM 3aa4 Mpe3CHTauuu U
0COOEHHOCTEH ayAUTOPHH;

NOHUMATh M KCIIOJIb30BaTh MPEHUMYIIECTBA KOMAaHIHOW W WHAMBUIYAIBHON pabOTHI
IIPU PEIICHUH YUYEOHBIX MaTeMaTHUECKHX 3a71a4;

MMPpUHUMATh LCJIb COBMECTHOU ACATCIIBHOCTH, INIAHUPOBATH OPraHU3aluIo COBMECTHOM
paboThI, pacmpenensiTh BHIAB pabOT, JOTOBapUBATHCS, OOCYXKIATh MpOIECcC H
pe3yabTar paboThl, 0000IATh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNMNOBBIX (GopMax paboThl (0OCYX)AeHHS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBITIOIHATH CBOK YacTh PaOOTHI U KOOPIWHUPOBATH
CBOU ﬂeﬁCTBHﬂ C APpYIruMH 4JICHAMHU KOMaHIbI, OLCHUBATh KAa4C€CTBO CBOCTO BKJIaJa B
OOIINI TPOIIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHSI.

PeryisiTuBHBIC YHUBepcaJbHbIe y4eOHbIE 1eiiCTBHUA
Camoopranusanms:

CaMOCTOSITEIIFHO COCTAaBJIATh IUIAH, ajJTOPUTM pEIIeHHs 3aJadd (MM €ro 4acTh),
BBIOMpATh CHOCOO pemIeHHs ¢ YYETOM HMMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTHUPOBATh BApUAaHThl PELICHUH C y4&TOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’lb, IMOLMOHAJbHBINA HHTEJJIEKT:

BIaACTb crnocodamu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIpoHecCa U pe3yJibTaTa pCIICHUS
MaTeMaTH4eCKOH 3aJa4u,
npeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IMPU PCUICHUU 3aJa4ud, BHOCHTb
KOPPCKTUBLI B ACATCIIBHOCTL HA OCHOBE HOBBIX O6CTO$ITGJ'H)CTB, HaﬁﬂeHHBIX 0HII/I6OK,
BBISABJICHHBIX pr,HHOCTGfI;



® OLEHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOMN LIEJIN U YCIOBUAM,
OOBSICHATh TPUYUHBI JOCTWKCHUS WIM HEJOCTIDKEHHS IIeTH, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KJjacce OOyYaIOUIMICA MONYyYUT CIEAYIOIIME NpPEIMETHBIC
pe3yJIbTaThI:

Yucia ¥ BLIYHMCICHUA

BbImonHATe, coyeras yCTHble M NHCbMEHHBbIE NPUEMBI, apudmMeTHueckue IeHCTBUS C
palMOHaIbHBIMU YU CIIAMHU.

HaxomuTh 3HaueHHs 4YHCIOBBIX BBIPAKEHWM, NPUMEHATH pa3HOOOpas3HblE CIOCOOBI U
NpuéMbl  BBIYUCIEHUS 3HAYEHUH JAPOOHBIX BBIPAXKEHHUH, COAEpXKAIIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE JpoOu.

[lepexoauth OT ogHON (HOPMBI 3amMKCH YUCEN K Ipyroi (mpeoOpa3oBBIBATH JECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECSATHYHYIO, B YacCTHOCTU B OECKOHEUHYIO
NECATUYHYIO IPOOB).

CpaBHUBATh U YIIOPSAIOYNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrisaTh yucna.

BbINoMHATE NPUKUIKY U OLIEHKY pe3yJbTaTa BBIYMCIEHUH, OLIEHKY 3HAUEHHMH YHCIOBBIX
BBIPAXCHUM. BBINIOIHATE NEHCTBHSA CO CTENEHSAMU C HATYPAJIbHBIMU MTOKA3aTEISIMHU.

[IpuMmeHsTh IPU3HAKK JENUMOCTH, Pa3I0KEHUE Ha MHOKUTENN HATypaJIbHbIX YUCEIL.

PemaTth mNpakTUKO-OPUEHTUPOBAHHBIE 3aJauyM, CBSI3aHHBIE C OTHOIIECHHWEM BEJINYMH,
IPONOPLUOHATILHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBathk anredpanyecKyro TEPMHUHOJIIOTUIO U CUMBOJIUKY, IPUMEHSTH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuara.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPA)KEHUI NTPU 3aJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHus LIEJI0r0 BhIPaKEHUs] B MHOTOWIEH IPUBEIACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOXKEHHME OJIHOYJIEHA HAa MHOTOYJIEH M MHOTOYJieHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYJIbI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCy1ecTBIATh pa3IoKEHUE MHOTOWIEHOB HA MHOXKHUTEIM C IOMOLIbKO BBIHECEHUS 3a
CKOOKM OOIIEero MHOXHUTENS, TPYHNIMPOBKH ClaraeMbIX, IpUMEHEHUs (HOpMyJ COKpaIEHHOTrO
YMHOXEHHUS.

[IpumensaTs npeoOpa3oBaHUsT MHOTOWIEHOB U pEUICHHs pPa3IMYHBIX 3a1ad U3
MaTEMaTHKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHOU MTPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTeNIIMU JUIsl IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHus U HepaBeHCTBA

Pemarp JinHElHBIE ypaBHEHHs C OZHOM IEPEMEHHOM, NMPUMEHSSA IpPaBWJIa IEpexona OT
UCXOAHOIO YpaBHEHHUS K pPAaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS M YUCIO KOPHEM
YpaBHEHHUS.

[IpumensTs rpaduueckre MeTo bl MPU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonGupats mpuMepsl Map Yucell, SIBISIOLMXCS PELIeHUEM JJUHEHHOT0 YpaBHEHUS C ABYMS
NEPEMEHHBIMH.

Crpouth B KOOpAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHUS C JIByMs
IIEPEMEHHBIMH, TI0JIb3YACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pematps cucTeMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMs IE€PEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBnsiTh M pemath JUHEHHOE ypaBHEHHWE WIM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3aJla4¥, HUHTEPIPETHUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJadyd IOJYYEHHBIN
pe3yJIbTarT.

DOYyHKUNH

N3o0OpaxaTh Ha KOOPAMHATHOM TMPSMOW TOUYKH, COOTBETCTBYIOIIWME 3aJIaHHBIM
KOOpAMHATAaM, JIy4H, OTpPE3KH, WHTEPBaJIbl, 3alMChIBaTh YHCJIOBBIC IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTth B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduky TuHEHHbIX GyHKIUNA. CTpouTs Tpaduk QyHKIUN y = [X|.

OmnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJINYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpEM,
00BEM paboOTHI.

HaxoauTe 3HaueHne QyHKIMH 1O 3HAYECHUIO €€ apryMeHTa.

[Tonnmatp rpadudeckuid crocod MPeACTABICHHUS W aHalu3a WHPOPMAIIMH, W3BJICKATh U
UHTEPIPETUPOBATH UHPOPMALIUIO U3 IPa(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne KonuyecTBo yacos DeKTPOHHbIE
n HaumenoBanue pasaesioB udposbie
pasi Bcer KoHnTpobHbI IIpakTHYecKH (wnp )
/ U TeM MPOorpaMmMbIl o0pa3oBaTe/bHbI
0 e padoThbl e padoThl
n e pecypchbl
bu6mmoreka [IOK
Yucna,BbIpakeHUs, TOXKIECTB
1 o voa 21 2 https://m.edsoo.ru/7
» YPABHCHHA f415b90
bubnuoreka [IOK
2 OyHKIIUU 12 1 https://m.edsoo.ru/7
f415b90
CrenHs ¢ HaTypaJIbHBIM bubmmoreka [IOK
3 oeasareieM 11 1 https://m.edsoo.ru/7
f415b90
but6mmoreka [IOK
4 Muorowiersl 18 | https://m.edsoo.ru/
7f415b90
6 DopmyJIbl COKPALIEHHOTO 18 5 https://m.edsoo.ru/
YMHOMKCHIA 7f415b90
. Cucremer imHeﬁHHX s . https://m.edsoo.ru/
YpaBHCHHUU 7f415b90
bubnuoreka [JOK
8 IlosTopenne n 0bodmenme 7 https://m.edsoo.ru/
7f415b90
06
1iee KOJMYECTBO YacCOB IO 102 g 0
nporpamme
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Ne || Tema DNEeKTpOHHbBIE
Jara
Bcero uudpoBbie
n/n H3Y4YeHHs
oOpazoBaTenbHbIE
pecypchl
p bubnunorexa [JOK
1 atHoHaIBHBIC HHCTA 1 01/09 https://m.edsoo.ru/7f415
b90
b Panmonanbabie uncia 1 02/09
3 YHCIIOBbIE BBIPAKEHUS 1 03/09
4 YuCIIOBBIE BBIPAKEHUS 1 08/09
5 BripakeHust ¢ mepeMeHHBIMU 1 09/09
6 Bripaxkenus ¢ nepeMeHHBIMU 1 10/09
7 CpaBHeHHE 3HAYCHU I BBIPAKCHUI 1 15/09
8 CpaBHeHUE 3HAUEHUI BBIPAXKCHUM 1 16/09
9 CBoiicTBa IeHCTBUNA HAl YUCIIAMU 1 17/09
o . . https://m.edsoo.ru/7t4211d
10 CBoiicTBa ICUCTBUI HAJ YHCIAMU 1 22/09 Zt s/m.cdsoo.ru/7H211d
1 ToxnectBa. ToxXIECTBEHHBIE 1 23/09 https://m.edsoo.ru/7f421
peoOpa3oBaHus BBIPAKCHHM 382
12 ToxnecTsa. TO)KI[GCTBGHHLI? | 24/09 https://m.edsoo.ru/7f421
npeoOpa3oBaHus BhIPAKECHUN S54e
KonTpoasbnas padora Ne 1 mo reme httos://m.ed 401
13 «Bbipakenusi. [IpeodpazoBanue 1 29/09 8beDS‘ HHLECS00.I
BbIpaKeHUI» o
14 || Ypanenue u ero xopuu 1 30/09
JInneliHOE ypaBHEHHE C OJHOU
15 MepEMEHHOMN 1 01/10
JIuneitHOE ypaBHEHUE C OJTHOM
16 IIEPEMEHHON 1 06/10
17 || Pelienue 3amad ¢ momMomipio ypaBHCHHUI 1 07/10
18 || Pemienne 3a1au ¢ moMomnibio ypaBHCHHUI 1 08/10
19 || Peuenne 3amay ¢ MOMONILIO ypaBHEHUH 1 13/10




> || Peuenne 3ana4 ¢ MOMONILIO ypaBHEHUH 14/10
KonTtpoubnas padora Ne 2 o Teme
21 «YpaBHeHHs C OHOH NepeMEeHHON» 15/10
22 || YucnoBbie MPOMEKYTKH 20/10
23 || Yro Takoe QyHKIHMSA 21/10
24 Boruncnenue 3HaueHuid QyHKIIUHU IO 22/10
dhopmyire
25 || Tpaduk dpyHKIMH 05/11
https://m.edsoo.ru/7f41f
26 || Ipagux hysxm 10/11 ! s://m.edsoo.ru ee
27 || TpsiMast IpONOPIMOHAIBLHOCTD H €€ TpapuK 11/11
8 IIpsiMast mpoONOpLUMOHAIBHOCTD U €€ 12/11
rpaduk
29 || JIuneitnast pyHKIMS U ee rpaduk 17/11
30 || Jluneitnas pyHkus u ee rpaduk 18/11 https://m.edsoo.ru/7f41fafa
https://m. 1u/7f41 1
31 || JIuneitnas ¢pyHkums u ee rpadux 19/11 Ottos //m.edsoo.ru TEA1IAT
1 IToBTOpenue u 06001IEHNE U3YUEHHOTO a/11
MaTepuaa
KonTtpouabsnas padora Ne 3 nmo teme
33 «DyHKIUH U UX rpaGuKm) 25/11
Omnpe/ie/ieHHe CTEIICHN ¢ HATYPAJIbHBIM https://m.edsoo.ru/7f421
34 || noxazarenem 26/11 382
35 || YMHOXeHue n neneHne cTeneHei 01/12 https://m.edsoo.ru/7f421
S4e
16 VMHOKEHHE 1 JeIeHHe CTeneHed 02/12 https://m.edsoo.ru/7f421
8be
Bo3Benenue B creneHb NpOU3BEICHUS U https://m.edsoo.ru/7f422
37 || crenenn 03/12
76e
90
https://m.edsoo.ru/7f422
39 || OnHouseH 1 €ro CTaHIapPTHBINA BH/I 09/12 A2
40 YMHOkEHUE 0JTHOWIECHOB. Bo3Beaenue 10/12

OJHOYJICHA B CTCIICHDb
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VYMHOXKeHNE 0qHOWIEHOB. Bo3Benenue

https://m.edsoo.ru/7f422f

41 15/12
OJHOYJICHA B CTCIICHb ca
https://m.edsoo.ru/7f423
42 || ®dyukuuu y = x> u'y = x> u ux rpaduku 16/12 182
https://m.edsoo.ru/7f424
43 || Oynkuun y = x* My = x> 1 ux rpaQuku 17/12 323
KonTpoasnas padora Ne 4 mo teme
44 «CTeneHb ¢ HATYPAIBLHBIM 22/12 https://m.edsoo.ru/7f424
noKazarejeM» 64a
https://m.edsoo.ru/7f424
45 || MHOrou4seH 1 ero CTaHAapTHBIA BUJ 23/12 1
46 || CnoxeHue U BBIYUTAHUE MHOTOUJICHOB 24/12 https://m.edsoo.ru/7f424
47 || CnoxeHue U BBIYUTAHUE MHOTOUJICHOB https://m.edsoo.ru/7f4251d
48 CrioXeHue ¥ BBIUUTaHHE MHOTOUJIEHOB https://m.edsoo.ru/7f42331
https://m.edsoo.ru/7f4237f
49 || YMHOXeHUE OTHOWIEHA Ha MHOTOUJIEH .
https://m.edsoo.ru/7f4239d
50 || YMHOXEHME OJHOUIEHA HA MHOTOWIEH .
51 || YMHOXeHUe oqHOUIEHa HA MHOTOYJICH
5 Brinecenune o0111ero MHOKHUTEINS 32 CKOOKH
53 Briecenune o01mero MHOXHUTENA 32 CKOOKH
[ToBTOpEeHME U 06001IIEHNE N3YUESHHOTO
54 Marepuana
55 VYMHOXKEHIE MHOIrOWIEHA HA MHOTOYWIEH https://m.edsoo.ru/7f42042
ps://m. .
56 VYMHOKEHME MHOTOWIEHA HA MHOTOYIEH
https://m.edsoo.ru/7f42064
57 VYMHOXEHHEe MHOTOWIeHa Ha MHOTOWIEH .
58 PasnoxxeHue MHOro4wieHa Ha MHOXKUATEIN https:/m.edsoo.ru/7f42080
Croco0OM TPyIITUPOBKHU
59 Paznoxxenne MHOrowieHa Ha MHOXKUTEIIU https://m.edsoo.ru/7f4209a
CII0COOOM I'pYNIHUPOBKU 0
60 Paznoxxenne MHOrowIieHa Ha MHOKUTEIU https://m.edsoo.ru/7f420e6
CIOCOOOM TpyNIUPOBKU e
61 [ToBTOpEeHME U 000OIICHNE N3YICHHOTO https://m.edsoo.ru/7f427¢3

MaTtcpHrajia

2
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KonTpoasbnas padora NeS nmo teme

https://m.edsoo.ru/7f427e8

62
«IIpou3BeeHrne MHOTO4JICHOB» a
Bossenienue B kBazpar 1 ky0 CyMMEI 1 https://m.edsoo.ru/7f42836
63 Pa3HOCTH JBYX BBIPAXKCHUU c
64 Bo3sBenenue B kBazpar u KyO CyMMBbI U
Pa3HOCTH JBYX BBIPAXEHUU
Pa3noxeHre Ha MHOXKUTENIHN C IIOMOILBIO
65 dbopMys1 KBaJpaTta CyMMBI U KBaJpara
pa3HOCTH
Pa3znoskeHrne Ha MHOXKUTEIN € TOMOILBIO
66 dbopmyn KBaapaTa CyMMBI U KBajpara
pa3HOCTH
Pa3znosxeHre Ha MHOKUTENIH C TOMOILBIO
https://m.edsoo.ru/7f4284d
67 dbopMyn KBazpaTa CyMMBI U KBaJapara .
pa3HOCTH B
68 YMHOKEHUE PA3HOCTH IBYX BBIPAKECHUUN https://m.edsoo.ru/7f42865
Ha UX CYMMY a
YMHOKEHUE PA3HOCTH IBYX BBIPAKECHUHN
69 P Y BEIP https:/m.edsoo.ru/7f4287d
Ha UX CYyMMY
70 Pa3znosxenne pa3HOCTH KBaJpaToOB Ha
MHOXHTEIN
71 Paznoxenue pasHOCTH KBagpaTOB Ha
MHOXUTEIN
7 PaznoxeHre Ha MHOXKUTENU CYMMBI U https://m.edsoo.ru/7f42104
pa3HoOCTH KyOOB 4
KontpoJsbHnas pa6ora Ne 6 mo reme
https://m.edsoo.ru/7f41de7
73 «D@opMyJIbl COKPAIIIEHHOT 0 6
YMHOKEHM D> a
74 [IpeobpazoBaHue 1IEIOTO BHIPAKCHUS B https://m.edsoo.ru/7f41dff
MHOTOUJICH 2
75 [IpeobpazoBaHue 11ETIOT0 BBIPAKEHUS B
MHOTOWJIEH
76 [IpumeHeHne pa3nuyuHbIX CIOCOOOB AJIs
Pa3JIOKEHUS HA MHOXKUTEIIN
77 [IpumeHneHue pa3MuHbIX CIOCOOOB Is
Pa3yIoKEHUSI HA MHOXKHUTEIN
73 [IpuMeHeHne pa3IUuYHBIX CITIOCOOOB IS https://m.edsoo.ru/7f41el6

Pa3JI0XKCHUA Ha MHOXKHUTCIIN
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[ToBTOpEeHUe 1 06001IeHNE U3YUEHHOTO

https://m.edsoo.ru/7f41e42

79
Martepuana a
20 KonTtpoubnas padora Ne 7 nmo reme https://m.edsoo.ru/7f41e8a
«IIpeoOpa3oBanue HeabIX BbIPAKEHUH 8
21 JIuHeitHOE ypaBHEHHUE C IBYMS https://m.edsoo.ru/7f41ed8
TIEPEMEHHBIMU 0
20 ['paduk nuHEtHOTO ypaBHEHUS C IBYMs
MIEpEMEHHBIMU
23 I'paduk muHEHHOTO YypaBHEHUS C ABYMS https://m.edsoo.ru/7f41ea2
TIepEMEHHBIMH 4
’4 Cuctembl TMHEHHBIX YPABHEHUH C ABYMsI
NepeMEHHbIMU
25 Cuctembl TUHEHHBIX YPaBHEHUH C ABYMsI https://m.edsoo.ru/7f41ef0
IIEPEMEHHBIMU 6
86 Crnoco0 noacTaHOBKHU
https://m.edsoo.ru/7f41107
87 Crnioco0 noacTaHOBKH %
https://m.edsoo.ru/7f41f1f
88 Cnoco0 noacTaHOBKHU .
89 Cnioco6 crioxxeHust https://m.edsoo.ru/7f427282
90 Cnoco0 croxeHust https://m.edsoo.ru/7f427412
01 Pemrenne 3aad ¢ TOMOIIBIO CUCTEM https://m.edsoo.ru/7f426d1
ypaBHEHUS e
9 Pemrenne 3a1a4d ¢ nOMOIIBIO CUCTEM
YpaBHEHUS
93 Pemienue 3a1a4u ¢ nOMOIIBIO CUCTEM
ypaBHEHUS
94 [ToBTOpenue u 0000IIEHHE U3YUEHHOTO
Marepuana
KonTtposbnasi paGora Ne8 no reme
nepeMeHHBIMH M UX CHCTEMBbD). 0a
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
https://m.edsoo.ru/7f429¢6
96 METOIOB Kypca 7 Kiacca, 00001eHne .
3HAHUU =
97 [ToBTOpEHME OCHOBHBIX OHATHUUN U

METOJ/IOB Kypca 7 Kiacca, 00o0mieHne
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3HAHUU

HOBTOpeHI/IC OCHOBHBIX ITOHSATUH U

https://m.edsoo.ru/7f42913

I[TPOTPAMME

98 METOJIOB Kypca 7 Kiacca, 00001eHne 1 5

3HAHUU =

[ToBTOpEHNE OCHOBHBIX MOHSATHH U

https://m.edsoo.ru/7f42a0e

99 METOIOB Kypca 7 kjacca, 00001eHne 1 0

3HaHUH =
10 [ToBTOpEHME OCHOBHBIX OHSATHUUN U
0 METOJIOB Kypca 7 Kiacca, 00o0mieHne 1

3HAaHUU

[ToBTOpEHNE OCHOBHBIX MOHATHI U
10 https://m.edsoo.ru/7f42a27
) METOJIOB Kypca 7 Kiacca, 00001IeHue 1 .

3HaHUH =

[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
10 https://m.edsoo.ru/7f42a90
, METOIOB Kypca 7 kiacca, 00001eHne 1 0

3HaHUU -

OBUIEE KOJIMYECTBO YACOB I10 102
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MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM MPOTPAMMBI 7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yucia U BLIUMCIIEHUSA

1.1

BBIHOJIHSITB, coucTad YCTHBIC U MMCbMCHHBIC HpI/IéMBI, apI/I(I)MeTI/ILIeCKI/IC

HeﬁCTBHH C pallMOHAJIbHBIMHA YUCJIIaMH

1.2

HaxonuTh 3Ha4€HUs! YUCIIOBBIX BBIPAXKEHUIH, IPUMEHATh Pa3HOOOpa3HbIe
CcrocoObl M TNpPUEMBI BBIYHUCICHHUS 3HAUYE€HUN JApPOOHBIX BBIPAXKECHHIM,

CoacCpIKaInx OOBLIKHOBEHHBIE U JCCATUYHBIC ,Z[pO6I/I

1.3

[lepexogute 0T onxHOW (GOPMBI  3amHMCH  YUCEN K  JPYro
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATHYHYI0, B YaCTHOCTH, B OCCKOHEYHYIO

JECATUYHYIO APOOb)

1.4

CpaBHUBATh U YIIOPSAIOUMBATH PAllMOHAIbHbIE YHCIA

1.5

OKpyriasaTh ynucia

1.6

BpIMONHATE NPUKHIKY W OLIEHKY pe3yJbTaTa BBIYHMCICHHUH, OLICHKY
3HAYEHUN YHCIIOBBIX BBIPAXKCHUH. BBINIOIHATL AEUCTBUSA CO CTENEHAMH C

HaTypaJIbHBIMU IMOKA3aTCIIIMU

1.7

IIpuMeHATh NPU3HAKU JEIUMOCTH, PA3JI0KEHHE HA MHOKHUTEIH

HATypaJIbHBIX YUCCII

1.8

PemaTh npakTuKO-OpUEHTUPOBAHHBIE 3aJa41, CBA3AHHBIE C OTHOLICHHEM
BEJIMYMH, IPONOPIUOHATIBHOCTHIO BEIMYHMH, IPOLIEHTaMH,
MUHTEPIPETUPOBATH PE3YJIbTATHI PEIICHU 3a/1a4 C yYETOM OIPaHUYCHUH,

CBSI3aHHBIX CO CBOMCTBaAMHM paccMaTpruBaACMbIX 00BEKTOB

Anrebpanyeckue BbIpaKeHUS

2.1

Hcnonp3oBath anreOpanyeckyr0 TEPMUHOJOTHUIO UM CHUMBOJIHKY,

IPUMCHATH et B nponecce 0OCBOCHUA y‘ieGHOFO MaTrcpurajia

2.2

Haxoaute 3HaueHUA 6YKBCHHLIX BBIpa)KCHI/Iﬁ IpU 3aJIaHHBIX 3HAYCHUAX

MIePEMEHHBIX
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Bemonusate npeoOpa3oBaHUsl 1LIEJIOTO  BBIPAKEHUST B MHOTOYJIEH

NPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
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BrimonaaTs YMHOKCHHUC OJHOWICHA HAa MHOI'OYJICH WM MHOI'o4JCcHa Ha
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pasHocTH

OCYHIGCTBJ'I?ITB Pa3I0KEHUEC MHOTOYJICHOB HAa MHOXHTECIN C IMMOMOIIBIO

2.5 BBIHECEHHsI 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIHPOBKH ClIaraeMbIX,
IpUMEHEHUs (OPMYJT COKPAILIEHHOTO YMHOKEHUS
"6 [TpumensTh npeoOpa3oBaHUsi MHOTOUWIEHOB JUISl PELICHMS Pa3IUYHbBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX [IPEIMETOB, U3 peabHON IPAKTUKU
57 Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYPAJIBbHBIMU IOKA3ATEISAMU IS
' peoOpa3oBaHus BEIPAKEHUIN
3 YpaBHEHUS U HEPABEHCTBA
Pemiate  nuHENHBIE ypaBHEHUA C OJHOM MEPEMEHHOW, NPUMEHSS
3.1 IIpaBWia Mepexoja OT UCXOJHOTO YpaBHEHHUS K PAaBHOCUIIBHOMY €MY.
IIpoBepsATS, ABIACTCA U YUCIO KOPHEM YPaBHEHUS
12 [TpumensaTs rpaduyeckre METOIbI MPU PEIICHUH JIMHEHHBIX YpaBHEHUI
' U UX CUCTEM
13 [TonOuparh mpuMepsl Hap YHCeN, SBISIOMIMUXCS pPEIIeHHEM JHHEWHOTO
' YPaBHEHHUS C ABYMs IEPEMEHHBIMU
Crpoutb B KOOPAMHATHOHN IUIOCKOCTH Tpa(UK JMHEHHOro ypaBHEHHUS C
34 JOBYMs TI€PEMEHHBIMH; IMOJB3YSCh TpapHUKOM, MPUBOAUTH MPUMEPHI
pEIICHUs] yPaBHEHUS
35 Pemarb cucteMsl ByX JIMHEHHBIX YPAaBHEHUH C IBYMs IIEPEMECHHBIMU, B
' TOM YHcIe rpaduIecKu
CocTaBisiTh U peliaTh JUHEHHOE YpaBHEHHE WJIH CHUCTEMY JIMHEMHBIX
3.6 YPaBHEHHH IO YCJIOBMIO 3aJa4d, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJIy4EHHbIN pe3ynbTar
4 Koopaunats! u rpaduku. OyHKIMN
N300paxaTh Ha KOOPAMHATHOM MpPSAMOM TOUYKH, COOTBETCTBYIOIIME
4.1 3aJaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH, WHTEpBaJbl, 3aIUCBIBATH
YHUCJIOBBIE TPOMEXYTKH Ha alNreOpandeckoM s3bIKe
42 Ormeuarh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO  3aJlaHHBIM
' KOOpAMHATaM
43 Crpourts rpaduku nuHeHbIX QyHkumid. CTpouTs rpaduk QyHKIUN y =
' x|
4.4 OnuceiBaTh ¢ MOMOIIBIO (YHKIUN H3BECTHHIE 3aBUCHMOCTH MEXIY
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BCJIMYHMHaMU: CKOpPOCTb, BpEMs, pPACCTOAHUC, MLNCHY, KOJIHNYECCTBO,

CTOUMOCTD, ITPOU3BOAUTCIIBHOCTDH, BPEMA, 00BEM pa6OTBI

4.5 HaxonuTs 3HaueHne QyHKIMH M0 3HAYCHHUIO €€ apryMeHTa

[lonumath rpaduyeckuid croco0 TNpeACTaBICHUS U aHAIW3a
4.6 nH(poOpMalliK, W3BIEKaTh W HUHTEPIPETUPOBATh HH(POpPMAIHMIO U3

rpauKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA 7 KJIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYHUCICHUS
Jlpobu OOBIKHOBEHHBIE W JIECATHYHBIC, IMEPEXOi OT OXHOW (OpMBI 3amucH
1.1 npobeit k gpyroi. IloHAThe palMoOHANBHOTO 4YHCHA, 3alKCh, CpaBHEHHE,
YIOPSAIOYMBAHUE PAIIMOHAIBHBIX YUCEIT

- Apudmernueckue JCUCTBUS C pallMOHAIBHBIMU uYucliaMd. Pemienue 3amayd u3
' peasbHOM MPaKTUKU HA YaCTH, HA JIPOOH

13 CremeHb C HaTypaldbHBIM TIOKa3aTelleM: OMpeAeNieHHe, Mpeodpa3oBaHue
' BBIPOKCHHUI HA OCHOBE OTPEICTICHUS, 3aIMUCh OOJBIIINX YUCE

L4 [IponieHTHI, 3aNTUCh MPOIIEHTOB B BUAE APOOM U ApOoOM B BUIE MPOIECHTOB. Tpu
. OCHOBHBIE 33/1a4l Ha MPOLICHTHI, PELLICHUE 3a/1a4 U3 PealbHON MPAKTUKU

Ls [IpuMeHeHne npuU3HaKOB AEIUMOCTH, Pa3I0KEHUE Ha MHOXKUTEIN HATYpalIbHBIX
' qHcen

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHasi MPONOPILHMOHATBHOCTH
2 AnreGpanyeckre BbIpaxeHHs

-1 ITepemeHHbIE, YMCIOBOE 3HAYCHHE BBIPAKEHUS C MEpPEeMEHHOM. JlomycTumbie
. 3HAUYEHMS IEPEMEHHBIX

55 [IpencraBneHne 3aBUCUMOCTA MEXKAYy BeIHMYMHAMU B BUIAC (OPMYIIBL.
' Boruncnenus no gopmynam

2.3 [IpeobpazoBanme OYKBEHHBIX BBIPAXKCHHH, TOXKICCTBEHHO PaBHBIC BHIPAKCHUS

2.4 CBolicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM

2.5 Opnnounenbl U MHorowieHol. CreneHb MHoOrousneHa. Cro)keHHE, BbIYMTAHUE,
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YMHOKE€HUE MHOTOWIEHOB

Y @opMyJbl COKPALIEHHOTO YMHOXEHMSI: KBaJpaT CyYMMBbl U KBaJpaT Pa3HOCTH.
. ®opmysia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOrOWIEHOB HA MHOKUTEIH
3 YpaBHEHU

31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, IpaBwia mnpeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCHUJIBHOCTh YPAaBHEHHI

39 JluHeitHoe ypaBHEHHWE C OJIHOM TIEPEMEHHOM, 4YHCIO KOPHEH JIMHEHHOIO
. YPaBHEHUs, PEILICHNUE JIMHEUHBIX YPaBHEHUU

13 CocraBieHne ypaBHEHUH IO YCIIOBUIO 3aJ1aud. PenieHne TEeKCTOBBIX 3aJad ¢
' MOMOIIBIO YPaBHEHHI

3.4 Jlunelinoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €10 Tpaduk

CucreMa JIByX JIMHEHHBIX YpPaBHEHUM C IByMs NIEpEMEHHBbIMU. Perienue cuctem
3.5 ypaBHEHHI CcHocoOOM MOJACTaHOBKU. lIpumepsl pemieHHst TEKCTOBBIX 3agad C
IIOMOIIIBIO CUCTEM ypaBHEHUI

4 Koopaunats! u rpaduku. OyHKIINN

4.1 Koopaunara Touku Ha npsMoit

42 YucnoBble NMpOMEXYTKH. PaccrosiHue Mexay IByMs TOYKAMH KOOPAMHATHOM
' IpsIMOI

43 [IpsimoyronpHas cucteMa koopaunat, ocu Ox u Oy. Abcuucca 1 OpAMHATA TOYKU
' Ha KOOPJIMHATHOM TJIOCKOCTH

a4 [Ipumepsr rpadukoB, 3agaHHbIX (opmynamu. UteHue rpadUKOB peabHBIX
' 3aBUCUMOCTEN

4.5 [onsarue Gpynkuun. ['paduk pynkunu. CBoricTBa QyHKIHIA

4.6 JIuneitnas pynkmus, e€ rpaduk. I'padux Gyskmum y = [X|

4.7 ['paduueckoe perieHre TMHEWHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUN

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

YueoHuk Aaredpa 7 6a30Bblii ypoBeHb: yueOHuk: 15-e nznanue. Ilepepabotannoe
ABTtopsl : MakaperueB FO.H., Munatok H.I'. u np.

METOIUYECKHUE MATEPHAJIBI UISA YUYUTEJIA
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HlecrakoB C.A., Smenko 1.B., MaremaTtuka. YHUBepcalbHbIii MHOTOYPOBHEBBINH COOPHUK
3agad. 7-9 knacce. B 3 vactax. Yacts 1 Anrebpa

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH HHTEPHET

https://edsoo.ru/mr-matematika

(https://myschool.edu.ru/
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