





IMNOACHUTEJIBHAA 3AIIMCKA



Anrebpa sIBISIETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOLIEro oOpa3OBaHMs: OHA
obecrieunBaeT M3y4YeHUE JPYIMX JAUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK H
I'YMaHUTApHOTO LUKJIOB, €€ OCBOEHUE HEOOXOAMMO sl MPOJOJKEHHUS OOpa3oBaHUA U B
MOBCEAHEBHON  KW3HM. Pa3ButMe y o0OydalOmMXCSd HAyYHbIX NPEICTAaBICHUNA O
MPOUCXOXKJIECHUA U  CYHNIHOCTH ajreOpanueckux aOCTpakiuid, Crmocode OTPaKECHUS
MaTeMaTU4YeCKOM HayKoW SBJIEHUW M TPOIIECCOB B TPUPOJEC M OOIIECTBE, POJIH
MaTeMaTU4YeCKOro MOJICTUPOBAHUS B HAyYHOM I[I03HAHUU U B TMPAKTHUKE CIOCOOCTBYET
GbopMUPOBAaHUIO HAYYHOTO MHUPOBO33PEHUS U KAueCTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTaliid B COBpeMEHHOM ImdpoBoM oOmiectBe. M3yuenue anreOpsl oOecrneunBacT
pa3BuTHE YMEHHS HaOMOAaTh, CpaBHUBAThb, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTHU MBIILICHUS], CTIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU JICUCTBUS U
BBIBOBI, (GOPMYIUPOBaTh yTBepkaAeHUsI. OCBOEHUE Kypca aireOpbl oOecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUSI OO0YYaIOIIUXCS: OHU HCIOJIL3YIOT JCAYKTUBHBICE U HWHIYKTHUBHBIC
paccykaeHusi, o0oOLIeHue U KOHKpeTH3aluio, abcTparupoBaHue W aHaioruto. OOydeHue
anrebpe  mpeamnojiaraeT — 3HAYMTENbHbIH  O0OBEM  CaMOCTOATENBHON  JIESITEIbHOCTH
oOy4Jarommxcs, TMO3TOMY CaMOCTOSITEIbHOE peIlIeHHWe 3ajad  SABISETCS peanu3anuen
NEeSATeIbHOCTHOTO MPUHIIMIIA 00YUYECHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» mjii OCHOBHOTO OOIIETO
o0pa30oBaHHs OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTeIbHO-METoAuYeckue JuHuM: «Yucna u
BBIUMCIICHUS», «ANredpandeckue BBIPAXKEHUS», «YPaBHEHUS M HEPABEHCTBay, «DyHKIIMN.
Kaxnmas u3 3THX conepKaTelbHO-METOANYECKUX JUHUN PAa3BUBACTCS HA MPOTSKEHUH TPEX
JIET U3y4YeHUsl Kypca, B3auMOJICUCTBYS C APYTMMHU €ro JUHHUSAMU. B Xone uzydyeHus: yaeOHOTo
Kypca OOydYalomuMcsl TPUXOAMUTCS JIOTHYECKH pPacCyXIaTh, HCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN SI3bIK. B CBA3M ¢ 3TUM B IporpaMmy y4eOHOTO Kypca «Anredpay» BKIIIOUEHBI
HEKOTOPBIE OCHOBBI JIOTUKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3zeiax MaTeMaTUUYE€CKOTO
o0pa3oBaHUsA M CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIIUMHUCI OCHOB YHHUBEPCAIHLHOTO
MaTeMaTU4eCcKoro si3bika. CojepkaTeabHON U CTPYKTYPHOM OCOOEHHOCTHIO Yy4eOHOTO Kypca
«Anrebpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue auHUM «YuClIa U BBIYKCICHUS» CIY>KUT OCHOBOM [JId JajbHEHIIEro
M3YYCHHUS] MaTEMAaTHUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOMIMXCS JIOTHUYECKOTO MBIIIIICHUS,
(bOpMHUPOBAHUIO YMEHUS MMOJIH30BATHCS AITOPUTMAMH, & TAK)KE MPUOOPETEHUIO TPAKTUIECKUX
HABBIKOB, HEOOXOMUMBIX JIJIsi TIOBCEIHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE
OCHOBHOT'O 001IEro 00pa3oBaHus CBSI3aHO C PAllMOHAJIBLHBIMU M UPPALMOHATIBHBIMU YUCIIAMU,
dbopMHUpOBaHMEM TIPEICTABICHUNA O JCUCTBUTEIHHOM YHCIE. 3aBEpIICHWE OCBOCHHS
YHCIIOBOM JIMHUH OTHECEHO K CPEeIHEeMY o0IeMy 00pa3oBaHUIO.

ConepxaHue JBYX anreOpanyeckux JUHUNA — «AdreOpanyecKkue BBIPAXKEHUS» U
«YpaBHEHHsI W  HEPAaBEHCTBA»  CHOCOOCTBYeT  (OPMHUPOBAHUIO Y  OOy4arOIMUXCS
MaTeMaTU4eCKOro anmapara, HeoOXOAMMOro JJisi pelleHUs 3a/Jad MaTEeMaTUKH, CMEXKHBIX
NpeAMETOB M MPaKTHUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe OCHOBHOrO o0OII€ero



oOpa3oBaHusa y4eOHBbI MaTepuan TPYNNUPYETCS BOKPYr palHMOHANIbHBIX BbIPAKEHUU.
Anrebpa 1eMOHCTPUPYET 3HAUYEHUE MATEMATUKU KakK s3bIKa JIJIs1 MOCTPOEHUSI MaTEMaTUYECKUX
MOJIeNIel, OMMCaHUsl MPOLECCOB U SABJICHUM peajbHOro mupa. B 3amaun oOyueHus anredpe
BXOJAT TaKKe JajibHEWIIee pa3BUTHE AJITOPUTMUYECKOIO MBIIUICHHS, HEOOXOJUMOTO, B
YaCTHOCTHU, ISl OCBOEHHUs Kypca HH(GOPMATHKH, U OBJIAJICHUE HABBIKAMM JI€TYKTUBHBIX
paccyxaenuil. [Ipeo6pazoBanue CUMBOJIBHBIX (POPM CHOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTRBY.

Copepxxanue  (QyHKUMOHAIBHO-TPAQUUYECKONM JIMHUM  HAlEJIEHO Ha MOJIy4YeHue
oOydJaromMMHCS 3HAaHUM O QYHKIUSAX KaK BaKHEWIIEH MaTeMaTHUYeCKOW MOJeNnu st
OMMCAHMS U UCCIENOBAaHUS Pa3HOOOPAa3HbIX MPOLIECCOB U SIBICHUM B MpHUpoAe U OOLIECTBE.
N3yuenue marepuana CrIocoOCTBYET pa3BUTHIO Y OOYYaIOIIMXCS YMEHHSI HCIOJIb30BaTh
pa3IuYHbIE BBIPA3UTEIbHBIE CPEJICTBA S3bIKAa MAaTEeMaTHKU — CIIOBECHbIE, CUMBOJIMYECKHE,
rpaduueckre, BHOCUT BKJIaA B (OpPMHUpPOBAHUE TMPEJCTABICHUN O pOJIM MaTEMaTHKU B
Pa3BUTHH LIMBWJIM3AIUU U KYJIBbTYPBHI.

CornacHo ywyeOHOMY IutaHy B 7-9 kjaccax wu3ydaercss ydeOHbIM Kypc «Aurebpay,
KOTOPBIM BKJIFOYAET CJIEIYIOUIME OCHOBHBIE pa3feibl coiepkaHus: «Yucia v BBIYUCICHUND,
«Anrebpanyeckue BHIPOKECHUS», «YpaBHEHUS U HEPABEHCTBAY», « DYHKIIUNY.

Ha u3ydenne yuebHOro Kypca «Anredpa» orBonutca 306 yacoB: B 7 kiacce — 102 vaca
(3 yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIIO0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroil. I[loHsiTHe palMOHAIBLHOTO YMCIA, 3alKlCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTruueckue JEHUCTBUS C
palMOHANBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW NMPAKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb ¢ HaTypaJdbHBIM TIOKa3aTeJIeM: oOIpejeNeHue, mnpeoOpa3oBaHue
BBIPOXKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh O0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHUE Ha  MHOXHUTEIU
HaTypaJIbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmyibl. Beruncnenus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, TPAaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOrowieHbl. CreneHp MHOrouseHa. Cio)keHue, BHIYUTaHUE,
YMHOXEHUE MHOIOYIEHOB. DOpMyJbl COKpAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHUS, IMpaBuja TPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEH JMHEWHOTO
YpaBHEHHUSI, peEIICHHE JIMHEUHBbIX ypaBHeHHH. CoCTaBieHHWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. PeneHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHHUM.

JIuneliHoe ypaBHEHHE C IBYMsI IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C MOMOUIBIO
CHUCTEM YpAaBHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. UucioBsle NpoMeEXYyTKU. PaccTosiHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue @ynkuuu. ['paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux GyHkunn
y = [x|. I'paduyeckoe pelieHre JTUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEWHBIX
YPaBHEHUM.

IINIAHUPYEMBIE PE3VJBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJbTAaTbhl OCBOCHUS MPOTPaMMbl Y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTCs:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

NPOSIBJIEHUEM HMHTEpeca K MPOLUIOMY H© HACTOSIIEMY POCCHICKON
MAaT€MAaTHK{, 1EHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHICKONM MaTEMaTHYECKOM IIKOJIBbI, K MCIIOJb30BAHUIO ITHUX
JTOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH Tpak/laHWHA U Pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUMN, MPOLEAYp Ipa)xJaHCKOro oOuiectsa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO ATHYCCKHUX MPOOJIEM, CBI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPabHO-3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUH NPAKTUYECKUX 3aaad
MaTeMaTU4eCKOM HAIMpaBICHHOCTH, OCO3HAHHUEM BAXKHOCTH MATEMaTUYECKOTO
oOpa3oBaHWs Ha TPOTSHKEHWU BCEH JKWU3HM Ui yCMEMHOW mpodeccruoHambHON
JESTENHPHOCTH W PA3BUTHEM HEOOXOJMMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHINBUIYATBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIMUOHAIBHOMY H©  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajlau, PEUICHUM, pacCyKJACHUN, YMEHUIO BHJIETh
MaTeMaTU4eCKHUe 3aKOHOMEPHOCTU B HCKYCCTBE;



5) neHHOCTH HAYYHOI'O O3HAHMA:

OpUEHTaluell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4yHbIX
MPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOmiecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAyKH Kak cQepbl YeI0BE4YECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH JUIsl Pa3BUTHUS LUBUIM3AIIH,
OBJIaJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaT€MaTUYECKOH KYJIbTYpOH Kak CpPEeACTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSTENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO0 0JIAT OOy YHsI:

TFOTOBHOCTBIO MPHUMEHSITh MaTeMaTHMYEeCKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3JI0pOBOro  oOpa3a KHM3HM  (3I0pOBOE  NUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Qu3nyeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCUHU, MPU3HAHUEM CBOETO
npaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYroro YeiaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHNEe MaTeMaTHUYEeCKUX 3HAHUM /I PElIeHUs 3a7a4
B 00JIaCTH COXPAHHOCTU OKpY’KaIoIled cpeibl, IUIAHUPOBAHUS IMOCTYIKOB H
OLIEHKH HX BO3MOXHBIX IIOCJIEICTBUI IJIs OKpY’)KaIoLIEH Cpellbl, OCO3HAaHHUEM
r7100aJIbHOI0 XapaKTepa SKOJIOrMUECKUX Mpo0OieM U IMyTel UX pelieHus;

8) ajanTanus K M3MEHSIIOIMMCS YCJOBHSIM COLMAJBHON M NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUSIX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHUECKYIO AESTEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUThCS Yy APYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOM NE€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKW U KOMIIETEHLIUU U3 OMbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
GopMyIupoBaTh WU, MOHATHUS, TUIOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIUNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pPELICHUS U JAEUCTBUS, (POPMYIHpPOBaTH U OLEHUBATH PUCKU H
MOCJIEICTBUA, (POPMUPOBATH OIBIT.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruuyeckue JelcTBUA:



BBISIBIIATh U XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTHUECKUX
OOBEKTOB, TOHATHI, OTHOLICHUH MEXIy MOHATHSAMH, (OPMYITUPOBATH
OTpe/AeNeHUs]  TMOHATHUW, YCTaHABIMBATh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(UKanuy, OCHOBaHUS Mg OOOOIIEHHMS W CpAaBHEHHS, KPUTEpUU
POBOJIMMOTO aHAJIHN3a;

BOCTIpUHUMATh, (popMynupoBaTh H  NpeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENbHBIE M OTpPHUIATENbHBIC, C€IWHUYHBIE, YacTHBIE W O0O0IIue,
YCIIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeunss B (akTax, MAaHHBIX, HAONIONECHUSX U YTBEPKICHUSAX,
npeiaraTh ~ KPUTEPUH  JJIS  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieNiaTh BBIBOJBI C HCIOJBb30BAaHHWEM 3aKOHOB JIOTUKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
pa3dupaTh T0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIPSMBIC U OT
NPOTHBHOI0), MPOBOJHWTH CAMOCTOATEIHFHO HECIOKHBIC JIOKa3aTeIhCTBA
MaTeMaTH4eCKuX (aKTOB, BBICTPAWBAaTh AapTryMEHTAINIO, IPHUBOIUTH
pUMEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;
BBIOMpATh CIOCOO pelieHus yd4eOHOW 3ajadyu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIIeHHs, BBHIOMpaTh HauWOoJiee MOAXOASIUNA C YIETOM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieaoBaTeJLCKUE JeHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIIENOBATEIbCKANA MHCTPYMEHT IO3HAHUS,
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOIIHE TMPOTHBOpEUYHE, MpoOsIeMy,
CaMOCTOATEJIbHO YCTAaHAaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIMIO, MHCHHE,

IPOBOAUTH IO CAaMOCTOSITENIBHO COCTABIGHHOMY TUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONbIIIOE  WCCIENOBaHME  TIO0  YCTAHOBJICHHUIO
OCOOCGHHOCTEM MaTeMaTUYEeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXITy COOOM;

CaMOCTOATENTHHO (POopMyIHUpPOBaTH 00OOIIEHNS U BBIBOJIBI 1O pe3yJabTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U O00OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BbIIBJIATE HCAOCTATOYHOCTH H N30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX,
H€O6XOI[I/IMBIX AJIA pCIICHUA 3ada4u,



BbIOMpATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEICTaBICHUS;

BbIOMpaTh (QopMy TmpencTaBieHUs HHPOPMALMM W WUIIOCTPUPOBATH
pellaemMble 3aJayd CX€MaMHM, JAuarpaMMaMiy, HWHOW TIpadukoil U ux
KOMOWHAIIHSIMU;

OLICHMBAaTh HAAEKHOCTh MH(GOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIpUHMMATh H  (OPMYyJIUpPOBaTh CYKIEHUS B COOTBETCTBHUHU C
YCIIOBUSIMH U LEISIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IMHCBMECHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYXICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHUX
YYAaCTHUKOB JHAJIOra, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOpPpeKTHOU (hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PaYKEHUS;
NPEJICTaBIATh  pe3yJbTaThl  pENICHUsS  3aJa4yd,  SKCICPHMCHTA,
UCCIIEIOBAaHUsA,  TMPOEKTa,  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUJICHUS C YU4ETOM 3aJ1a4 MPE3CHTAIMH U OCOOCHHOCTEN ayTMTOPUU;
NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
UHAUBUAYaTbHON paOOThl MpU pEHIeHUH YYEOHBIX MaTeMaTH4YeCKUX
3a/ay;

NIPUHUMATH 1I€JIb COBMECTHOM JESATEIBHOCTHU, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTh BHABI padOT, OTOBApUBATHCA,
00CyXIaTh TPOLIECC U Pe3yJbTaT padOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIFO/IEH;

y4acTBOBAaTh B TPYyHmHoBBIX (opmax paboTel (oOCyXIeHus, oOMeH
MHEHHUSIMH, MO3TOBbIE€ IITYpPMBl U JIPyTH€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJCHAMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyIHPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryjsiTUBHBbIC YHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM pEUIeHUs 3aAadyu (WU ero
4acTh), BHIOUpATH CIOCOO PEIIEHUS] ¢ YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, AapryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ yU€TOM HOBOM MH(POPMAIUU.

CaMOKOHTpOHL, 3MOIII’IOH2UI]>HLII71 HHTEJIJICKT:



e BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca MU
pe3yibpTaTa peleHns MaTEMaTUYECKON 3aa4u;

e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh I[pPH PELICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OUTMOOK, BHISBICHHBIX TPYAHOCTEH;

e OLECHMBATh COOTBETCTBHE PE3YyJbTATA JNEATEIBHOCTH IMOCTABICHHOW LEIN
U YCIIOBUSIM, OOBSICHATh IPUYMHBI JOCTUKEHUS WA HEAOCTUKEHUS LIETH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATHI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMMICS TMOJTYyYUT CIECAYIOIINE
PEIMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

BrInonHsATh, coueTas YCTHbIE W TNHUChMEHHBIE TPUEMBI, apUMETHUECCKUE
JNEUCTBUS C PaAllMOHAJIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YKCIIOBBIX BBIPAKCHHUH, MPUMEHSTh Pa3sHOOOpa3HbIC
criocoObl ¥ MPHUEMBI BBIYMCIICHUS 3HAYCHUN APOOHBIX BBIPAKEHUMU, COACPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT 0mHON (OPMBI 3aMMKMCH YUCET K APYroi (mpeodpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBAThH U YIOPSAJOYMBATH PAllMOHAJIbHBIE YUCIIA.

OKpyrasarh yucia.

BpINOTHATE MPUKKIIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLICHKY 3HAYCHUI
YUCJIOBBIX BbIpaXEHUW. BBIMOIHATH AEHCTBUS CO CTENEHSIMU C HATypalbHBIMU
MOKa3aTESIMHU.

[IpuMeHAT,  NOpU3HAKK  JACIMUMOCTH,  PA3j0KEHUE HAa  MHOYKUTEIHU
HaTypaJIbHBIX YUCET.

Pemate mnpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJIMYUH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3a7a4 C YYETOM OTrpPaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpaKeHUsA

Hcnonp3oBaTh anreOpanvyecKkyr0 TEPMUHOJIOTHUIO U CHUMBOJMKY, MPUMEHSThH
e€ B mpoliecce 0CBOEHUS y4eOHOT0o MaTepuania.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAXKEHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHusi  [EJIOTO  BbIPAXEHUS B MHOTOWICH
MIPUBEJICHHEM MOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.



BBINONHATE yMHOKEHME OJHOWIEHA HAa MHOIOYWIEH M MHOIOWIEHA Ha
MHOTOWIEH, TPUMEHATH (POPMYJIbI KBAJpaTa CyYMMBbI U KBaJipaTa pa3HOCTH.

OcyIecTBIATh pPa3J0KEHUE MHOTOWIEHOB HAa MHOXHUTEIN C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOMWTENS, TPYNIHUPOBKH  CIAraeMbix,
npuMeHeHus1 (OPMYJ COKPAILEHHOTO YMHOKEHHUS.

[IpumensaTh npeoOpa3oBaHKs] MHOTOWIECHOB JUJISl PEIIEHUs] Pa3IuvHbIX 3a]ad
13 MaTEMATHUKHU, CMEKHBIX IIPEIMETOB, U3 PEATbHON PAKTHUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEISIMU UL
nmpeoOpa3oBaHus BHIPAKCHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pewate nuHeElHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSS IpaBHIIA
nepexoqa OT UCXOJHOIO YPaBHEHMS K paBHOCUIBHOMY emy. [IpoBepsTh, sBiIseTCS
JIM YUCJIO0 KOPHEM YpPaBHEHMUSI.

[TpumensTh rpaduuecKue METOJIBI MPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTes mnpuMepsl Map 4YUCEN, SBIAIOIMIMXCA PEIICHUEM JMHEHHOTOo
YpaBHEHUS C IBYMS MEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMHU, TOJB3YSACHh TI'PaPUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemrats cuctemsl IByX JIMHEMHBIX YPABHEHUW C JBYMSI IEPEMEHHBIMH, B TOM
quciie rpaguiecku.

CocTaBiIiTp W pelIaTh JHUHEWHOE YpaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUW MO YCIOBUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pPE3yJIbTaT.

DyHKUUMA

N3o0paxaTh Ha KOOPJIUHATHONW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIBI, 3alIUCHIBATH YUCIOBBIC IIPOMEKYTKHU Ha
anre0pandeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKU MO 3aJaHHBIM KOOpAMHATaM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKINHN y = [X|.

OnucelBaTh € NOMOUIbIO (YHKIMA M3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHME, II€HA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM paboTHI.

Haxonuth 3HaueHne GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[TornmaTe rpaduyeckuil cmocod MpeacTaBICHHUS W aHalW3a WHGOpMAINH,
M3BJICKATh U MHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPa(PUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.



K koHmy oOyuenuss B 8 kjacce OOydYaromuiics TMOJIYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BLIYUCTICHUS

Hcnonb3oBaTh HavyalbHBIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
qyuces JJIS CPaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIbHBIC
4yCila TOYKAMU Ha KOOPAUHATHOW IPSIMOM.

[IpumensTs mnoHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIAUTh
KBaJpaTHbIE KOPHH, HUCIIOJIB3Ysl MPU HEOOXOIUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKAIIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEMN.

Hcnonw3oBaTh 3amucu OOJIBIIMX W MAaJIBIX YHUCENI C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panyvecKue BbIpasKeHHU s

[IpyMeHAT, TMOHSTHE CTENEHM C IEJIbIM  T0Ka3aTesieM, BBIMOJHSITh
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIIUX CTETICHU C IETBIM TTOKa3aTeJIeM.

BrINOMHATE TOXJIECTBEHHBIE MPEOOpa30BaHUsl PAIMOHAIBHBIX BBIPAKECHUM
Ha OCHOBE TIPaBUJI JCHCTBUI HAJ MHOTOUYICHAMH M aJIreOpandecKUMU APOOSIMH.

PackiianpiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKHUTEIH.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN I PELISHUs pa3InYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS M PalMOHAIBHBIE YpAaBHEHHS,
CBOZSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBoauTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YpPABHEHUM, B
TOM YHUCJIE C MPUMEHEHUEM TpadUuecKuX Mpe/cTaBIeHni (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHWI PEIICHHUsS, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJEIM C TOMONIBIO COCTABJICHUSI YPaBHEHHS WM CHCTEMbl YpPaBHEHHH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M NIOJIyYEHHBIN Pe3yybTarT.

[IpuMeHsAT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OLEHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, 1aBaTh
rpauUecKy0 WITIOCTPAIMIO MHOMKECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUN

[TornmaTe ¥ UCTMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMSI), ONMPEAENsATh 3HaueHWe (YHKIUU MO 3HAYEHUIO
apryMeHTa, onpeeisaTh CBOMCTBa (YHKIMU 1O €€ Tpaduky.

CrpouTth rpaduku 3JieMeHTapHBIX PYHKIWNA BUAA:



y =kix, y=x2, y = x3,y = [x, y = VX, OIHCBIBaTh CBOIICTBAa UHCIOBOIL
dbyHkuu no e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjiacce OOydYaromuiics TMOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YNOPSAOUYNBATH PAIIMOHAIIBHBIE M UPPALMOHAIIBHBIE YUCIIA.

Boinonusate apudmeTndeckue JACHCTBUS €  PAIMOHAIBHBIMU  UYWCIAMU,
codeTrasl YCTHbIE U TIUCbMEHHBIC TMPUEMBI, BBHITOJHITh BBIUMCICHUS C
UppalOHAIbHBIMU YUCIIAMHU.

Haxonuth 3HaueHus cCTeNeHEeW C 1elNbIMU [OKa3aTeasiMu M KOPHEW,
BBIYHCJISITH 3HAUCHUST YUCIIOBBIX BBIPAKEHUM.

OKpyraarh JAEUCTBUTENBHBIC YHCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHENHBIE W KBaJpaTHBIE ypaBHEHHUS, YPAaBHEHMS, CBOJISIIIUECS K
HUM, NIPOCTEHIIINE APOOHO-PAITMOHATBHBIC YPABHEHHUSI.

Pemate cucteMbl IBYX JIMHEWHBIX YpaBHEHUW C ABYMSI NEPEMEHHBIMU H
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBIIACTCS TUHECHHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WUJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBOANTE MpOCTEHIINE KUCCIECIOBAHUS YPAaBHEHH U CUCTEM ypaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpadUyecKux MpeacTaBiIeHuil (ycTaHaBINBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHHWI PEILICHHUs, €CIIM UMEET, TO CKOJBKO, U
nmpouee).

PemaTte nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHrne HEPaBEeHCTB HAa YHMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEpPAaBEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHCJIOBOM NPSMOM, 3alIMChIBATH PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3IMYHBIX 3aa4.

DyHKIUMN

PacrioznaBaTh GyHKIMHM HM3YYeHHBIX BUIOB. [loka3plBaTh CXEeMaTHYECKH

PacToiOKeHHE Ha KOOPJIWHATHOM IUIOCKOCTH TpadukoB QPyHKIUH BUaa: y = kx, y
=kx+b y=k/x,y=ax2 + bx+c, y=x3, y= VX, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKITHIA.

Crpouth u n300paxkaTb CXeMaTUUYECKH IpadUKU KBaJpaTUUYHBIX (YHKIIUH,
ONMUCHIBATh CBOMCTBA KBAJAPAaTUUYHBIX (DYHKIUHN 110 UX rpadukam.



Pacno3zHaBaTh KBajpaTHyHyr0 (QYHKLIHIO 1O (popmysie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

PacniozHaBaTh apuMeTHUECKyI0 M TE€OMETPUUYECKYI0 MpPOTPEeCcCUd MpH
pa3HbBIX Crlocobax 3aaaHusl.

BbINONHATS  BBIYMCIEHHUS C  HUCIOJB30BaHMEM (OPMYJT n-ro 4jeHa
apu(pMETUIECKON U T€OMETPUUYECKON TPOrPECCHil, CYMMBI MEPBBIX N YICHOB.

N300paxkaTh uwieHBbl MOCIEIOBAaTEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YKUCIIOBBIMU IIOCJIEIOBATEIBHOCTAMU, B TOM
quCclie 33aJ1a4d U3 peajbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYISATOpA, HU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne KoaundecTBO 4acoB
DJIeKTPOHHbIE
HaumeHnoBaHnue
(uudposbie)
I | Ppa3aejoB H TeM Koutpoabsubl | IlpakTuyeckn
Bcero o0pa3zoBaTre/ibHbIE
/ | mporpaMMbl € padoThl € padoTbl
. pecypchl
bu6mmoreka [IOK
Yycira ¥ BEIUUCIICHHUS.
25 1 https://m.edsoo.ru/7f415b9
PammmonanbHbIe Uncaa 0
AnreOpandeckue bubmorexa [IOK
27 1 https://m.edsoo.ru/7f415b9
BBIPOKEHUS 0
bu6moreka [IOK
YpaBHeHus u
20 1 https://m.edsoo.ru/7f415b9
HEpPaBEHCTBA 0
bu6moreka [IOK
Koopnunatse! u
24 1 https://m.edsoo.ru/7f415b9
rpaduku. OyHKIIUN 0
bu6moreka [IOK
[ToBTOpEeHuE 1
6 1 https://m.edsoo.ru/7f415b9
000011eHNE 0
OBILIEE KOJIMYECTBO
YACOBIIO 102 5 0
[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ny KoauuyecTBo yacos
DJIEKTPOHHBIE
Jara P
I KouTtpoJsb ungpoBbie
Tema ypoka Bce IIpakTHyec | H3Yy4eH
/ HbIE o0pa3zoBaTejibH
ro KHe padoTbl | HA
I padoThI ble pecypchl
TloustTie panoHaJILHOTO
1 patl 1 02.09
qucia
Apudmernueckne qeiicTBUS C
2 pup g 1 04.09
paIrMoHaIBHBIMH YHCIIAMU
Apudmernueckne 1eiCTBUS C
3 pucp A 1 06.09
parMoHaIBHBIMHU YHCIIAMHU
Apudmernueckue qeiicTBUS C
4 pucp A 1 08.09
parMoOHAIBHBIMHM YUCIIAMU
Apudmernueckne qeiicTBUS C
5 P (b a 1 11.09
parMoOHAIBHBIMHM YHCIIAMU
Apudmernueckne qeiicTBUSA C
6 pucp A 1 13.09
palMoOHAIBHBIMHM YHCIIAMU
CpaBHeHHe, yIOPsI0YNBaAHHUE
7 p yHopAa 1 14.09
palMOHAIBHBIX YHCEIT
CpaBHeHHe, yIOpSIaA0YNBaHUE
8 P yHOpAA 1 18.09
paIMOHaTbHBIX YHCEN
9 CpaBHeHue, ynopsjounBaHue 1 20.09




palluOHAJIBHBIX YU CCJI

Bubnuoreka
CreneHs ¢ HATYPAJILHBIM
10 P 22.09 HOK
MOKa3aTeneM https://m.edsoo.ru
[7f4211de
bubnunoreka
CreneHsp ¢ HATYPAILHBIM
11 P 25.09 HOK
oKazaTeneM https://m.edsoo.ru
/71421382
bubnnoreka
CrernieHp ¢ HaTypAJIbLHBIM
12 P 27.09 HOK
moKazaTeneM https://m.edsoo.ru
/7142154
bubnnoreka
Crene”b ¢ HaTypaJILHBIM
13 P 29.09 HOK
moKazaTeneM https://m.edsoo.ru
/714218be
Crene”b ¢ HaTypaJILHBIM
14 P 02.10
oKazaTeyieM
Pernrenyie 0CHOBHBIX 3a7a4 Ha
15 | npoOu, mpoLEeHTHI U3 04.10
peabHOM MPaKTUKU
Pertenrie 0CHOBHBIX 3a7a4 Ha
16 | apoOu, IPOLIEHTHI U3 06.10
peabHOM MPaKTUKH
Perttenie 0OCHOBHBIX 3a7a4 Ha
17 z[po61/1, MOPOLCHTHI U3 09.10
peanbHOM MPAKTUKH
18 | Permrenne 0oCHOBHBIX 3a7a4 Ha 11.10




IpoOH, TPOIIEHTHI U3
peanbHOM IIPAKTUKH

19

[Ipu3Haku nenmmMocTu,
Pa3JIOKEHUS HA MHOKHUTENN
HaTypaJbHbIX YHCEII

13.10

20

[Ipu3Haku nenmumMocTu,
Pa3JIOKEHUSI Ha MHOKHUTENH
HaTypaJbHBIX YHACEII

16.10

21

PeanrHEIE 3aBUCUMOCTH.
[Ipsimas 1 oOpaTHas
MPONOPIMOHATILHOCTH

18.10

22

PeannHEIE 3aBUCUMOCTH.
[Ipsimas u oGpatHas
MPONOPIMOHATILHOCTH

20.10

23

PeannHEBIE 3aBUCHMOCTH.
[Ipsimast u oOpaTHast
MPOTIOPITMOHATBHOCTH

23.10

24

PeanbHble 3aBUCHUMOCTH.
[Ipsimas u oGpatHas
MIPOMOPLIUOHAIBHOCTH

25.10

25

KonTtponbHas paboTa o teme
"PannoHaneHbIe unciaa"

27.10

26

EYKBCHHBIG BBIPpAKCHHA

06.11

bubanoreka
HOK
https://m.edsoo.ru
[7t41feec

27

HepeMeHHHe. Z[OHYCTI/IMLIC
3HAYCHUA IICPEMCHHBIX

08.11




28 | ®opmyibl 10.11
29 | ®opmyibl 13.11
[IpeoOpazoBanne OyKBEHHBIX bubmuoreka
BBIPAXKCHUH, PaCKPBITHE
30 y pacED 15.11 HOK
CKOOOK W MpPHUBEICHHE https://m.edsoo.ru
MOJOOHBIX ClIaraeMBIX [7f41fafa
[IpeoGpa3oBanrie OyKBEHHBIX bubnuoreka
BRIPpaKCHMI, PaCKPBITHE
31 y pacED 17.11 HOK
CKOOOK U TIpUBEICHUE https://m.edsoo.ru
MOJOOHBIX clIaraeMbIX [7f41£d70
[IpeobpazoBaHme OYKBEHHBIX
BBIPpaKCHMI, pACKPBITHE
3| PP pavep 20.11
CKOOOK U IpHUBE/ICHUE
MOoOOHBIX ClaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX
BBIPAKECHUI, PACKPBITHE
33 P > Packp 22.11
CKOOOK M TIpHBEICHUE
ITOJIOOHBIX ClIaraeMbIX
bubnmoreka
CBolicTBa CTETICHHU C
34 24,11 HOK
HATYypaJIbHBIM [M0KA3aTeIEM https://m.edsoo.ru
/71421382
bubnmoreka
CBoliiCTBa CTEIICHHU C
35 o711 | LOK
HATypAJIbHEIM ITOKa3aTeaeM https://m.edsoo.ru
[7142154e
N bubnuoreka
CBoliCTBa CTEIICHHU C
36 29.11 [TOK

HaTypaJbHbIM IIOKA3aTCJICM

https://m.edsoo.ru




[7£4218be

37

MHoTroYJIEHBI

01.12

bubnunoreka
HOK
https://m.edsoo.ru
[7f42276e

38

MHOTOYJIEHBI

04.12

bubnnoreka
HOK
https://m.edsoo.ru
/71422930

39

CroxxeHue, BRIYUTaHUE,
YMHOKEHHUE MHOTOUYJICHOB

06.12

bubnnoreka
HOK
https://m.edsoo.ru
[7t422af2

40

Cnoxenne, BRIYUTAHNE,
YMHOXEHHE MHOTOWICHOB

08.12

bubnnoreka
HOK
https://m.edsoo.ru
[71422cc8

41

CIio)xeHue, BEIYMTaHUE,
YMHOXEHHUE MHOTOWICHOB

11.12

bubnnoreka
HOK
https://m.edsoo.ru
[7t422fca

42

CroxeHue, BEIYUTAHUE,
YMHOKEHUE MHOTOYJICHOB

13.12

bubauoreka
HOK
https://m.edsoo.ru
/71423182

43

@opMyIIbl COKpALIEHHOTO
YMHOKECHUS

15.12

bubnunoreka
HOK
https://m.edsoo.ru
[7142432a

44

@opMyIIbl COKpALIEHHOTO

18.12

Bubnnoreka




YMHOXEHUS HOK
https://m.edsoo.ru
[7f42464a
bubnmnoreka
45 DopMmyJibl COKPAILIEHHOTO 20.12 ILHOK
YMHOXXEHUA https://m.edsoo.ru
[1f424¢12
bubnuoreka
46 DopMyJbl COKPAILIEHHOTO 9913 HOK
YMHOXEHUSA https://m.edsoo.ru
[7f424£d2
bubnuoreka
47 DopMysbl COKPAILIEHHOTO 25 1 LHOK
YMHOXEHUSA https://m.edsoo.ru
/7f4251d0
bubnuoreka
Pa3noxeHne MHOro4JI€HOB Ha
43 JIO’)KEHUE MHOTOWICHOB H 2712 [MIOK
MHOXHUTEIN https://m.edsoo.ru
[1f423312
bubnuoreka
49 Pa3nioxeHne MHOro4€HOB Ha 29.12 I[HOK
MHOXUTEIU https://m.edsoo.ru
[7f4237fe
bubnunoreka
P
50 a3JI0’KCHHC MHOT'OYJICHOB Ha 09.01 HOK
MHOKUTEIN https://m.edsoo.ru
[7f4239de
Pa3noxxeHre MHOTOWIEHOB Ha
51 16.01
MHOYUTEIH
52 | KourpoabHas paboTa 1o reme 12.01




"AnreOpandeckue
BbIpaykeHus"

VYpaBHeHue, paBuia

53 | mnpeoOpa3oBaHUs YpaBHCHHUSI, 15.01
PAaBHOCHIIBHOCTb YPaBHEHUU
JInHeliHOe ypaBHEHME C
54 | opaHOI MepeMEeHHOH, pelieHre 17.01
JIMHEWHBIX YpaBHEHUN
. bubnnoreka
JInHeliHOe ypaBHEHME C
. . [HOK
55 | onHO¥ mepeMeHHO, penieHue 19.01
O ——— https://m.edsoo.ru
P [7£420482
JIuneliHOE ypaBHEHHUE C
56 | opaHOM MepeMEeHHOH, peleHre 22.01
JIMHENHBIX YpaBHCHUH
bubnuoreka
Pewrenue 3agau ¢ momoupro
57 . A - 24.01 HOK
YpaBHEHUU https://m.edsoo.ru
/7f42064¢
bubnuoreka
Pemenue 3a1a4 ¢ momMoIsko
58 . A - 26.01 HOK
YpaBHEHUI https://m.edsoo.ru
[7t420806
bubnuoteka
Pemenue 3a1a4 ¢ momMoIsko
59 e " 2001 | LOK
YpaBHEHUH https://m.edsoo.ru
[7f4209a0
Pemenue 3agau ¢ nomoupro bubnmoreka
60 e H 31.01
YPaBHEHUI I[HOK




https://m.edsoo.ru

[7f420e6e
JInHeliHOEe ypaBHEHME C EI?IJEHOTGKa
61 | 1ByMs epeMEHHBIMH U €ro 02.02 1
rpadmx https://m.edsoo.ru
P [1£4277¢32
JInHeliHOEe ypaBHEHME C E?}?HOTGM
62 | 1ByMs EpEMEHHBIMH U €ro 05.02 1
rpadux https://m.edsoo.ru
P /7t427e8a
Cucrema 1ByX JINHEWHBIX BI?}LIHOTeKa
63 | ypaBHEHWII C IByMs 07.02 1
eDEMOHHBIMI https://m.edsoo.ru
P /7£42836¢
CucreMa IByX JTUHEUHBIX
64 | ypaBHEHWII C IByMs 09.02
MIepeMEHHBIMU
CucreMa IByX JTUHEUHBIX
65 | ypaBHEHHH C AByMS 12.02
MepeMEeHHBIMU
CucreMa IByX JTUHEUHBIX
66 | ypaBHEHMH C ABYMs 14.02
MIepeMEHHBIMU
bubnuoreka
67 | Pemenue cucreM ypaBHEHHUI 16.02 HOK
https://m.edsoo.ru
[7f4284de
. bubnunoreka
68 | PemeHue cucreM ypaBHEHUI 19.02

[MOK




https://m.edsoo.ru

[7t42865a
bubmmoreka
69 | Pemenue cucreM ypaBHEHHI 21.02 HOK
https://m.edsoo.ru
[7t4287d6
70 | Pemienne cuctem ypaBHEHUMN 22.022
71 | Peuienue cucrem ypaBHEHUN 26.02
bubmmoreka
KonTponbras paboTa no teme
72 » g 28.02 HOK
"JIuHeitnple ypaBHEHHUS " https://m.edsoo.ru
[7f421044
bubmmoreka
Koopaunara Touku Ha
73 A7 o103 | HOK
NPsAMOU https://m.edsoo.ru
[7f41de76
bubnmmoreka
74 | YwucioBble MPOMEKYTKH 04.03 HOK
https://m.edsoo.ru
[741dff2
75 | YwucioBble TPOMEKYTKH 06.03
Paccrosnue mexy nByms
76 | TOYKaMHM KOOPAMHATHOM 11.03
MPpAMOM
Paccrosnue mexy nByms
77 | TOYKaMHM KOOPAMHATHOMN 13.03
psAMOM
73 [IpsiMoyronpHas cucteMa 15.03 bubnuoreka
KOOpAMHAT Ha IJIOCKOCTH ' [HOK




https://m.edsoo.ru

[Tf41el6e
bubnuoteka
[IpsamoyronpHas cucrema
79 PAMOYT 18.03 HOK
KOOPAUHAT Ha INIOCKOCTH https://m.edsoo.ru
[7f41e42a
bubnuoteka
ITpnmeps! rpadukos,
80 preprl rpad 20.03 HOK
3aJIaHHBIX (POpPMYyJIaMH https://m.edsoo.ru
[7f41e8a8
bubnuoteka
IT
81 puMepbI rpauKoB, 2703 LIOK
3a/IaHHBIX (POPMYyIIaMH https://m.edsoo.ru
[7f41ed80
[Tpumepsi rpaduxoB
82 PUMEPEL Tpagy ’ 25.03
3a/IaHHBIX (POPMYyJIaMH
[Tpumepst rpaduxoB
83 PUMEPEL Tpagy ’ 27.03
3a/IaHHBIX (POpPMYyJIaMH
bubnuoreka
Urenue rpaduKoB peaibHbIX
84 g (bv P 05.04 HOK
3aBUCUMOCTEMN https://m.edsoo.ru
[Tf41ea24
Urenue rpadukoB peaibHbIX
85 PagHKoOE p 08.04
3aBUCUMOCTEN
bubnuoteka
86 | IlonsaTtue pyHkumun 10.04 HOK
https://m.edsoo.ru
[7f41ef06
87 | I'paduk pynxuun 12.04




Bubnunoreka

N N OK
88 | CBoiicTBa KIUi 15.04 i
Py https://m.edsoo.ru
[7f41£078
bubnmmoreka
N N OK
89 | CsoiicTBa KIUi 17.04 a
Py https://m.edsoo.ru
[1f41f1fe
bubmmoreka
N OK
90 | Jlunelinas KITHS 19.04 &
Py https://m.edsoo.ru
(7427282
bubmmoreka
N IHOK
91 | Jlunennas KA 24.04
Py https://m.edsoo.ru
(71427412
bubnuoteka
[Toctpoenue rpaduka
92 ? o rpaguk 26.04 HOK
JMHEWHON QYHKIIUU https://m.edsoo.ru
[7f426d1e
I1 €HHUe
93 OCTPO IjI/I rpaduka 29,04
JUHEWHOU ()YHKIIUH
94 | TI'padux QyHkuu y =|x| 03.05
95 | TI'padux pynkuum y =|x| 06.05
bubnunoreka
KonTtponbHas paboTa o teme OK
96 | "Koopaunatsl u rpaduku. 08.05 1
T https://m.edsoo.ru
YHKH [7£41£50a
97 | IloBTOpEHHE OCHOBHBIX 13.05 bubnmnorexa




MOHATUH U METOJI0B Kypca 7
Kjacca, 00001enre 3HaHUH

HOK

https://m.edsoo.ru

[7f429c6¢
bubnunoreka
[ToBTOpEHNE OCHOBHBIX OK
98 | moHATUI U METOJI0B Kypca 7 1 15.05 1
K71acca, 00001IeHre 3HaHU https://m.edso0.ru
» 0000 /742932
bubnnoreka
[ToBTOpEHNE OCHOBHBIX OK
99 | mnoHATUI U METOJI0B Kypca 7 1 17.05 1
K71acca, 00001IeHne 3HaHUI https://m.edsoo.ru
» 0000 /742200
bubnnorexa
[ToBTOpEHNE OCHOBHBIX
10 N LHOK
MOHATHN U METOJ0B Kypca 7 1 20.05
0 KJ1acca, 0000IeHre 3HaHUH hutps://m.edso0.ru
» 0000 /7422272
10 | HroroBasi KOHTpOJBHAS
1 22.05
1 pabota
bubnunoreka
[ToBTOpEHME OCHOBHBIX
10 N HOK
MOHSTUH U METOJIOB Kypca 7 1 24.05
2 K7acca, 00001IeHre 3HaHU I hitps://m.edsoo.ru
» O0ObI /7§422900
OBILIEE KOJIMYECTBO 102

YACOB II10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e Anrebpa, 7 knacc/ Aopodoees I'.B., Cysoposa C.b., ByHumosuy E.A. un

apyrue, AKumMoHepHoe obuectso «M3aatenbcTso «MpocseleHmne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

YMKT. B. Jopodees, 7 KA.

I PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
7 ximacc buomnoreka IJOK

http://www.mccme.ru/ http://window.edu.ru/

http://window.edu.ru/window/method/ http://www.edu.ru/
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