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HOACHUTEJIBHAA 3AIINCKA

Anrebpa dBisieTCs OJHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHusi: OHa O0eCIeYynBaeT M3yUYEHHE APYTHX TUCIMIUINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK W TYMaHHUTAapHOTO IIMKIOB, €€ OCBOEHHE HEOOXOIUMO ISt
POJIOJKEHUsT 00pa30BaHUs U B MOBCEAHEBHOM >KM3HU. Pa3zButue y oOyuaromuxcs
HAYYHBIX TMPEJCTABICHUN O TMPOUCXOXKJICHUM U CYIIHOCTH alredpandecKux
abcTpakimii, cnocobe OTPpaKEHUsI MaTEMAaTUYECKON HAyKOW SIBICHUM U MPOIIECCOB
B MpUPOJE U OOIIECTBE, POJHM MATeMaTHYE€CKOro MOJEIUPOBAHUS B HAYyYHOM
MO3HAHWU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaueCTB MBIIUICHUS, HEOOXOIUMBIX JJIsl aJanTalid B COBPEMEHHOM HU(PPOBOM
obmectBe. HM3yuyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHsI HaOII0JaTh,
CpaBHUBAThb, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTyMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBUS U BBIBOJIBI,
dbopmynaupoBaTh yTBepKIaeHUA. OCBOCHHE Kypca anreOpbl 00ecieunBacT pa3BUTHE
JOTUYECKOTO MBIIUIEHUS] OOYYalIIUXCA: OHU UCHOJBb3YIOT JCHYKTUBHBIC H
UHJIYKTUBHBIE PAacCyXJieHUs, 0000IeHne U KOHKPETH3allio, abCTparupoBaHue U
aHaiioruto.  OOyuenwe  anreOpe  mpenanosjaraeT  3HAYUTENIbHBIA ~ OO0BEM
CaMOCTOSITEILHOM  JACSITENBHOCTH OOY4YalolIMXCs, MO3TOMY CaMOCTOSITEIbHOE
pelIeHne 3aay SBIISIETCS peanu3alyenl AesiTeIbHOCTHOTO MPUHLIMIA 00yYeHusI.

B crpykType mnporpammbl ydeOHOTO Kypca «Anredpa» mjisi OCHOBHOTO
oOuiero o06pa3oBaHKs OCHOBHOE MECTO 3aHUMAIOT COAEPKATENbHO-METOINYECKUE
auHuM: «YUucina U BBIYUCICHUS», «AJTeOpanuecKue BBIPAKECHUS», « YpaBHEHUS U
HepaBeHCTBa», «PyHkuum». Kaxnmas U3 3THUX cojepKaTeabHO-METOAUYECKUX
JIMHUI pa3BUBAETCA HA MPOTSIKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOJEHCTBYS C
IPYyTUMH €ro JnuHusMH. B Xone wu3ydeHuss y4eOHOTO Kypca oO0ydaronumcs
NPUXOJIUTCS JIOTUYECKU PaCCyk aaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsi3M ¢ 3TUM B mporpaMmy y4yeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pazzeiiax
MaTeMaTUYECKOT0 00pa3oBaHUsI U CIIOCOOCTBYIOIINE OBJIAICHUIO O0YYaIOITUMUCS
OCHOB  yHHMBEpPCAIBHOTO  MaremMarudeckoro si3bika. CojepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AnredOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conepxxanne nuHUM «YuWcaa W BBUHCICHUS» CIYXKAT OCHOBOW s
JATbHEUIIEr0 U3y4YEHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYarolIUXCs
JOTUYECKOTO MBIIUIEHUs, ((POPMHUPOBAHUIO YMEHUS TOJIb30BAThCS AITOPUTMaMH, a
TaK)Ke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISI TIOBCEIHEBHOM
*u3HU. Pa3BuTHE MOHATUS O 4HMClIEe HA YPOBHE OCHOBHOIO 00I1ero oOpa3oBaHus
CBA3aHO C pALMOHAIBHBIMM M HPPAUMOHAIBHBIMU 4YHUCIaMHU, (GOPMUPOBAHHUEM



NPEICTABIICHUA O JCHCTBUTEIBHOM 4YHCIE. 3aBEpIICHUE OCBOCHHUS UHCIOBOM
JIMHUM OTHECEHO K CpelHEMY 00I1eMy 00pa30BaHUIO.

CopeprkaHue IBYyX alreOpandecKux JUHUN — « AnreOpandecKkre BhIPAXKEHUS
U «YpaBHEHUSI M HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHHIO Y OOyYaIOIIUXCS
MaTeMaTU4YeCcKOro ammapara, HeOOXOJAUMOTO JUIsi pEelIeHUs 3a]ad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha yposHe
OCHOBHOTO 0011ero o0Opa3oBaHMs Y4eOHBIM Marepuaq TPYNIUPYETCS BOKPYT
palMOHAILHBIX BBIpAKEHUU. AnreOpa JEMOHCTPUPYET 3HAUEHUE MATEMAaTHKH Kak
S3bIKa IS TIOCTPOGHUSI MAaTeMaTHMYeCKHX MOJIeNiel, OMHMCaHus TPOIECCOB U
ABJIEHUM peanbHOro Mupa. B 3amaunm oOyueHuss anredbpe BXOIAT TaKxKe
JNalbHEUIIee pa3BUTUE ANTOPUTMHUYECKOTO  MBIIUICHHS, HE0O0XOIMMOro, B
YaCTHOCTH, JUIi OCBOCHHMS Kypca HH(POpMATHKH, W OBJIAJICHUE HaBBIKAMHU
NeAyKTUBHBIX paccyxacHuid. [IpeoOpazoBaHre CUMBOJIBHBIX (DOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpakeHHsI, CHOCOOHOCTEN K MaTeMaTU4eCKOMY TBOPYECTRBY.

Conepsxanne ¢(yHKIMOHATHHO-TPaQUUECKON JIMHUM HAIEIEHO Ha TOJy4YEHHUE
00y4JarolmMUMuUCsl 3HAHUM O (PYHKIMSIX KaKk BaKHEWIEW MaTeMaTH4YeCKOW MOJIENIH
JUISl OTIMCAHUS U UCCIEAOBAaHUS PAa3HOOOPA3HBIX MPOLECCOB U SIBIICHUN B MPUPOJIE
u oOmectBe. M3yuenue marepuaiia CHOCOOCTBYET pPa3BUTHIO Y OOYydYarOIIUXCS
YMEHHUSI UCTIOIB30BaTh PA3IMYHBIC BHIPA3UTEIbHBIC CPEJCTBA s3bIKAa MATEMATUKU —
CIIOBECHBIC, CHMBOJIMYECKHE, TpauuyecKkue, BHOCUT BKJIaJ B (HOpMHpPOBaHUE
NPEACTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTUN IUBWIN3ALMU U KYJIbTYPHL

CornacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTcsi Y4eOHBIA Kypc
«AnreOpa», KOTOPBIA BKIIOYAECT CIEAYIOIINE OCHOBHBIE DPa3Jeibl COJEPKAHUS:
«Yucna u BBIYUCICHUSA», «ANTeOpanueckue BbIpaXEHUS», «YpaBHEHUS U
HEpaBEHCTBaY, «DyHKIM.

Ha u3ydenue yuebHOTO Kypca «Anredpa» orBoautca 306 dacoB: B 7 Kiacce
— 102 yaca (3 yaca B Hexento), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9
kiacce — 102 gaca (3 gaca B HEJEI0).



COAEP/ KAHUE OBYYEHUSA
7 KIIACC

Yucaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIC W JECATHYHBIC, MEPEXO0J OT OJHOW (OPMBI 3aIUCH
npobeir k gpyroil. lloHaTwe palMOHAIBHOTO YMCIA, 3allkCh, CpPaBHEHUE,
YHOOPSJOYMBAHUE  PAlMOHATBHBIX  YHUCEN. ApupMETHYeCKUe JEHUCTBUS C
palMOHANbHBIMU 4uciaMu. PemieHue 3anay U3 peayibHOW MPAKTUKUA HAa 4acTH, Ha
JIpoowu.

CreneHb C HaTypallbHbIM IIOKa3zaTeJeM: oOMpeaereHue, mnpeoOpa3oBaHuUe
BBIPOKCHUN HAa OCHOBE OTPENENICHHUs, 3alKich OOJbIIMX yncen. [IporeHTsl, 3amich
NPOIICHTOB B BUJE JIPOOU U NpOoOH B BHUJEC NPOICHTOB. TpH OCHOBHBIC 3a7a4M Ha
MPOLEHTHI, PELICHHUE 33/1a4 U3 PEATbHON MPAKTHUKHU.

[IpuMeHeHne TPU3HAKOB  JIEIMMOCTH,  PA3JIOKEHHE HA  MHOXHUTEIU
HATypPaJIbHBIX YHCEI.

PeanbHble  3aBUCMMOCTHM, B TOM  4Yucle TpsiMags U  oOpaTHas
MPONOPIUOHATBHOCTH.

AJsredpanyecKue BbIpPaKeHHSA

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOU. JlomycTumble
3Ha4YE€HUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEIMUYMHAMU B BUIE
dbopmynbl. Beraucnenus no gopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXJCCTBEHHO paBHBIC BBIPAXKCHHS, TpaBWiIa MNpeoOpa3oBaHUS CyMM H
NPOU3BEICHUH, MPaBUIa PACKPBITHS CKOOOK U MPHUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHN C HATYPAJIbHBIM IOKA3aTEIEM.

OpnHousniensl 1 MHOrowieHbl. CteneHb MHOTOYJIeHA. ClI0)KEHUE, BBIUMTAHUE,
YMHOXKEHHUE MHOTOYJICHOB. DOpPMYyJIBI COKpPAaIEHHOIO YMHOXKEHMS: KBaJpar
CyMMBI M KBajapar paszHoctH. PopMmysia pa3HOCTH KBaApaToB. PasznoxeHue
MHOTOYJIEHOB Ha MHOKUTEJIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHue, KOpEHb YypaBHEHUs, NpaBWia MpeoOpa3oBaHUA ypaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHHU.

JluHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YPAaBHEHHUSI, PEIICHUE JUHEWHBIX YypaBHEHUU. (COCTaBJIIEHUE YpPAaBHEHHUM IO
YCIIOBUIO 3a/1aud. PerieHre TeKCTOBBIX 3a/1ad C MOMOLIBIO YPABHEHUH.

JluneitHOe ypaBHEHHE C JBYMs MEPEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEVHBIX YPaBHEHHW C JABYMs IIEPEMEHHBIMU. PellleHue CUCTeM ypaBHEHUU
cnocoOoM TmoAcTaHOBKU. [IpuMepsl pelieHus TEKCTOBBIX 3aady C IOMOIIbIO
CUCTEM yPaBHEHHUHU.



DyHKIUT

Koopannara Touku Ha npsiMol. UuciioBele MPOMEXYTKH. PaccTosHue Mexny
JIBYMSI TOUKaMH KOOPJAMHATHOM IIPSMOM.

[IpsamoyronpHas cucrema koopauHat, ocu OX m Oy. Abcmucca U opauHATa
TOYKM HAa KOOPAMHATHOMU miockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOPMYyTIaMHU.
Urenne rpadukoB pealbHbIX 3aBucuMoctei. Ilonstue ¢ynkuuu. ['padux
dbyukiuu. CoiictBa ¢yHkimi. JIuneinas dynkuus, e€ rpadux. ['paduk GyHkimm
y = |X|. I'padudeckoe pelreHne JIHHEHHBIX YpPABHCHUH W CHUCTEM JIUHEHHBIX
YPaBHEHUM.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHS TpOrpaMMbl Y4eOHOTO Kypca
«AnreOpa» XxapakTepHU3yIOTCs:

1) naTpuoTHYeCcKOe BOCIIUTAHHE:

MPOSIBIICHUEM HMHTEpeca K MNPOUUIOMY W HACTOSUIEMY POCCHUUCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOILIEHHEM K  JIOCTIDKEHUSIM  POCCHUMCKHUX
MaTEMATUKOB U POCCUMCKOM MaTEMaTUYECKOW IIKOJIbL, K HMCIIOJIb30BaHUIO ITHUX
JTOCTHXKEHUN B JIPYTHX HAayKax M MPUKIAIHBIX chepax;

2) rpaaaHCKoOe ¥ IYXOBHO-HPABCTBEHHOE BOCIUTAHUE:

TOTOBHOCTHIO K BBITOJIHEHHIO OOSI3aHHOCTEH IpakJIaHWHA U pealu3alli €ro
npaB, TMpEACTaBICHUEM O MaTEMaTUYECKUX OCHOBaX  (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHI, MPOIEAYP IPaKIaHCKOTo oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ITUYECKUX MPOOIEeM, CBA3aHHBIX
C MPAKTUYECKHM MPUMEHEHUEM JOCTWMIKEHUM HAYKH, OCO3HAHMEM BAXKHOCTHU
MOPAIIbHO-3TUYECKUX MPHUHIIUIOB B JIESITEIbHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHUE:

YCTAaHOBKOW Ha AakKTHBHOE YyYacTHE€ B PEIICHUM MPAKTUUYECKUX 3ajad
MAaTeMaTUYECKOW HAMpPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTU MATEMaTUYECKOTO
00pa3oBaHusl Ha TPOTSIKEHUM BCEW >KU3HM JJISI YCIENTHOW MpogecCHOHANbHOM
NEeATEIbHOCTU U PAa3BUTHEM HEOOXOJHMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM H
NOCTPOCHUEM HUHIUBUIYATBHON TpaeKTOPUH O0Opa30BaHMS U KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYecKOEe BOCIUTAHHE:



CHOCOOHOCTBIO K OMOIMOHATBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jad, pEIICHUH, pacCyXIACHUH, YMEHHUIO BUIEThH
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpHMEHTAallMel B JIEATEIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
NPEACTAaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4U€JOBEKa, MPUPOJbI U
oO1lecTBa, MOHMMAaHUEM MaTEMaTUYECKOM HayKH Kak cgepbl YelOBEUYECKO
JeSTEIIbHOCTH, 3TaloB €€ pa3BUTHS W 3HAYUMOCTH JJI1 Pa3BUTHUS LMBUIU3ALNH,
OBJIQJICHUEM SI3BIKOM MAaTEMaTHKH U MaTeMaTHYeCKOW KyJIbTypoil Kak CpeICTBOM
MO3HAHUS MUpPA, OBJIAJICHUEM MPOCTEHIIMMHU HaBBIKAMHU HCCIEI0BATEIbCKOM
NS TeIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOpPMHPOBAHME KYJbTYPbl 310POBbSl H
IMOLHOHAIBHOIO 0JIaroNmoIyYHs:

TOTOBHOCTbIO TNPHUMEHSATh MaTeMaTHUYECKUE 3HAHHS B MHTEpEcax CBOEro
30pOBbs,  BEIEHUS  30pOBOTO  o0Opa3a  KM3HM  (3JOpPOBOE  IMHTaHHE,
COQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTAbIXA, peEryJsipHas (Quanyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedICKCUH, NPU3HAHUEM CBOETO
npaBa Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0TH4YECKOEe BOCIIUTAHME:

OpHUEHTAallMel Ha MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUW ISl pelieHus 3ajad
B 00JIaCTH COXPAaHHOCTU OKpPY>KAIOLIEH Cpenbl, IUIAaHUPOBAHUA TMOCTYIKOB U
OIICHKM WX BO3MOXKHBIX TMOCIEICTBUN sl OKPY)KaloIIeld Cpeabl, OCO3HAHHUEM
T100aIbHOTO XapaKkTepa SKOJOTUIECKUX MPOOIeM U IMyTeil UX pelieHus;

8) ajanTanusi K U3MEHSIIOIIMMCH YCJI0BUSIM CONMAJIBLHON M MPHUPOJTHOM
Cpenbl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHUSIX HEOINPEAEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTU 4Yepe3 MPaKTUYECKYIO NeATebHOCTh, B TOM YHUCIIE
yMEHHE YUUThCA Yy JAPYIHX JIOJIeH, MpHOOpeTarb B COBMECTHOM NEeATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIBITA IPYTHX;

HEOOXOAMMOCTBIO B (OPMHUPOBAaHMM HOBBIX 3HaHU, B TOM YHCIE
dbopMyaupoBaTh UIEH, MOHATHS, TUIIOTE3bl 00 00BEKTAX U SBICHUAX, B TOM YHUCIE
paHee  HEHM3BECTHBIX, OCO3HaBaTh JCPUIMTHI  COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CUTYallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOLIUH KOHTpMEp, KOPPEKTUPOBAThH
NPUHUMAEMble pEIICHUs U JEUCTBUSA, (POPMYIUPOBATH M OLIEHUBATH PUCKU H
NOCJIeICTBUSI, POPMUPOBATH OIIBIT.



METAIIPEIMETHBIE PE3YJIbTATHI

ITo3naBaTeIbHBIE YHUBEPCAJIBbHLIC yqeﬁnble AeHCTBHUS

Bba3oBble JjornuecKkue aelcTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYLIECTBEHHbIC MPHU3HAKU MaTeMaTHYEeCKUX
00OBEKTOB, MOHITHUI, OTHOLICHUNH MEXAY HOHIATHSAMH, (POPMYIUPOBATH
OTpeNeNIeHUs]  TOHATH,  YCTAHAaBIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKalu, OCHOBaHUS JJis OO0OOIIEHHS W CpPaBHEHUS, KPUTEPHUU
MPOBOJUMOTIO aHAIU3A;

BOCIIpUHUMATh, (HOPMYJIHPOBATH U  MNPEoOpPa30OBBIBATh  CY>KIACHUS:
YTBEPIUTEIbHBIE W OTpPUIATCIbHBIC, €IWHUYHBIC, YacTHBIE W OOIIue,
YCIIOBHBIE;

BBISIBIISITh ~ MaTeMaTHYeCKHMe  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeursi B (akTax, JAaHHBIX, HAOIIOJICHUSAX U YTBEPKIACHUSX,
npejyiaraTb ~ KpUTEpUM  JJI  BBISIBJIEGHUS ~ 3aKOHOMEpPHOCTEH U
MPOTUBOPECUHIA;

JenaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JETyKTUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUECHUN, YMO3AKIIOUCHUN TI0 aHAJIOTHH;

pazOupaTrh JA0Ka3aTelbCTBa MAaTEMATUYECKUX YTBEPKICHUU (MPSMbIE U OT
MPOTUBHOTO), MPOBOJUTH CaMOCTOSTENIBHO HECIO0KHBIE JI0KA3aTelbCTBA
MareMaTuyeckux (HakToB, BBICTpAaMBaTh APryMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
BBIOMpaTh crnoco0 pelieHus yuyeOHOM 3amauu (CpaBHMBATh HECKOJbKO
BAPUAHTOB pEIIEHUs, BBIOUpaATh HauboJee MNOAXOIAIUNA C YUETOM
CaMOCTOSITEILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejibCKue JeHCTBUS.

MCTIONB30BaTh BOTPOCHI KaK HMCCIEAOBATENbCKHA HMHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTUBOPEUHE, NpodieMy,
CaMOCTOSITETLHO YCTAaHABIMBAaTh HWCKOMOE U JaHHOe, (OpMHUPOBAThH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE;

NPOBOJAUTH IO CaMOCTOSITEIbHO COCTAaBICHHOMY IUIaHY HECIIOKHBIM
HKCIIEPUMEHT, HeOobII0e UCCIIeIOBaHNE 1o yCTaHOBJICHUIO
0COOCHHOCTEH MAaTeMaTHYECKOro oOOBeKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy co00i;

CaMOCTOSITETHLHO (OPMYITHUPOBATH 00OOIIEHUS U BBIBOJBI 110 pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOJECHUS, UCCIENOBaHUs, OIICHMBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTATOB, BBIBOJIOB U 0000IIEHMUIA;

MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE TPOIECCa, a TAaKKE BBIIBUTATH
MIPEATIONOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHSIX.



Pa6ora c nungopmanmeii:

BBISIBIISITh  HEJOCTATOYHOCTh W M30BITOYHOCTh HMH(POpMAIMK, JTaHHBIX,
HEOOXOIUMBIX JIJISI PEIICHUS 3a7a4H;

BBHIOMpATh, AHAJIW3UPOBATh, CHCTEMATH3UPOBATh U HWHTEPIPETUPOBATH
nHGOPMALIMIO PAa3IMYHBIX BUIOB U (DOPM MpECTABICHUS;

BbIOMpaTh (opmy TpeAcTaBieHUs HWHOOPMAIMM W WIIIOCTPUPOBATH
pelaeMble 3aadyd  CXEMaMH, JuarpamMMamiy, HWHOM rpadukoil U uX
KOMOWHAIUSIMU,

OIICHMBATh HAAEKHOCTh HHOOpPMAIMU 1O KPUTEPUSIM, MPEITIOKEHHBIM
YUYUTENEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble JIeHCTBHSL:

BOCIIpUHUMATh W (QOPMYJHUPOBaTh CYXKJICHHUS B COOTBETCTBUH C
YCIOBUSAMU U MENSIMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHUS] B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJ/Iy peIleHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIA pe3yJIbTarT;

B XOJI¢ 00CYKJI€HHsI 3a/1aBaTh BOTIPOCHI IO CYIIECTBY OOCYK/1aeMOM TEMBI,
npoOJIeMBbl, penraeMoil 3a7aun, BHICKa3bIBATh HMJEH, HAIICIICHHBIC HA TOWCK
pelleHus, COMOCTaBISITh CBOU CYXICHUS C CYXXICHUSMH JPYTUX
YYaCTHUKOB Juajiora, OOHAapyXUBaTh pa3IMuue W CXOJICTBO TO3UIUH, B
KOpPPEKTHOU (popme (opMyIUpOBaTh pa3HOTIACHs, CBOU BO3PAKEHNUS,
MPEACTABIIATh pe3yibTaTbl  peHIeHHs  3ajlayu, AKCIIEPUMEHTA,
WCCIICIOBAHMsI,  MPOEKTa,  CaMOCTOSITEILHO  BBIOMpaTh  (hopmar
BBICTYIUICHUS C y4ETOM 3aj1ad MPE3CHTAIlM ¥ OCOOCHHOCTEN ayIUTOPHM;
MOHUMAaTh U HUCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHIHOM U
WHAUBUAYAIbHON pabOThl MpPU PEIIeHUH YYeOHBIX MaTeMaTUYECKUX
3ajad;

MPUHUMATh LEIb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATH OPIraHU3ALINIO
COBMECTHOM paboThl, pacmpenensTh BHIbI paldOT, I0rOBapHUBATHCA,
00CyX1aTh MPOIIECC U pe3yJIbTaT paboThl, 060011aTh MHEHUSI HECKOJIBKHIX
JIIOJICH;

y4acTBOBAaTb B TPYyNHoOBBIX ¢opmax paboTel (0OcyxaeHUs, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYpPMBI M JPYTHE), BBINOJHITH CBOIO YacTh
paboThI U KOOPAMHUPOBATH CBOU JIEUCTBUS C IPYTUMHU YJIEHAMU KOMAaH]IBI,
OIICHMBATh KayeCTBO CBOErO BKJIaja B OOIIMI MPOJYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICUCTBHUS.

PeryasiTuBHble YHUBepcaJibHbIe YueOHbIe 1eiicTBUSs
Camoopranmusanusi:

CaMOCTOSITEIbHO COCTABJIAThH IUIAH, QITOPUTM pELIeHUs 3aladd (UIu €ro
4acTh), BBHIOMpATh CHOCOO pemieHus ¢ y4ETOM HMEIOIIMXCS PECypCOB U



COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BApUAHTHI PEHICHUN C y4ETOM HOBOU MH(pOPMAIHH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII MHTEJICKT:

e BIJIAJETh CIOCOOAMM  CaMONPOBEPKH, CAMOKOHTPOJISI Hpolecca MU
pe3yJibTara peleHnuss MaTeMaTUYeCKON 3a1a4u;

e TMpPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PCIICHUU
3aJla4yd, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OLIMOOK, BBISIBIICHHBIX TPYAHOCTEM;

e OLICHUBATH COOTBETCTBUE pe3yJIbTaTa ACATEIbHOCTH IIOCTABJICHHOM LEIU
U yCIIOBUSIM, OOBSICHATh NPUUYMHBI JOCTHKEHHUS WM HEJOCTHKEHUS LIENH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHI

K koniy oOydenus B 7 wjacce oOyyarluiics TOJYUYHUT CIEIYIOIINE
MIPEAMETHBIE PE3YJIbTAThI:

Yucna v BbIYUCTICHUS

BoimosiHsiTh, codeTass YCTHbIE M NUCbMEHHBIE NPHEMBI, apupMeTUIECcKue
JEUCTBUS C pAllMOHAIBHBIMU YUCIAMH.

HaxoauTh 3HaueHHS YUCIOBBIX BBIPAKEHUN, NPUMEHSATH Pa3HOOOpa3HbIE
crocoObl U MPUEMBI BBIYUCICHHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUM, COIEpKaIINX
OOBIKHOBEHHBIE U JECATUYHBIC JPOOHU.

[TepexoauTh OT OAHON (POPMBI 3aIUCH YUCEN K APYroil (mpeoOpa3oBHIBAThH
JNECATUIHYI0 JIpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JE€CATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATHUYHYIO POOb).

CpaBHUBATh M YHOPSJ0UYMBATh PALIMOHATIBHBIC YHCIIA.

OkpyraaTh yncna.

BhBINOTHATh MPUKUAKY U OLIEHKY PE3yJibTaTa BBIYUCICHUM, OIICHKY 3HAYCHUI
YUCJIOBBIX BBIPAXKEHUN. BBIMOMHATH NEUCTBUS CO CTENEHSIMH C HATYpPaJTIbHBIMU
MOKa3aTeIsIMU.

[IpuMeHAT,  NpPU3HAKK  JEIUMOCTH,  pAa3IOKEHHEe HAa  MHOXHTEIHU
HATYpaJIbHBIX YUCEN.

Pemiath npakTUKO-OPUEHTHUPOBAHHBIE 3aJ1auM, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYMH, TPOMOPIMOHATIBHOCTIO BEJIWYMH, TMPOILEHTAMHU, HWHTEPIPETUPOBATH
pe3yNbTaThl PELICHUs 3a7a4 C YYETOM OTPaHUYEHM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX O0OBEKTOB.

Aare0panyeckue BbIPaKEHUSI

Hcnonp30BaTh anreOpanvyeckyto TEPMUHOJIOTHUIO U CHUMBOJIMKY, MPUMEHSThH
e€ B Mpoliecce OCBOSHUSI y4eOHOro MaTepuara.



HaxonuTh 3HaueHMss OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BemonuaaTe  mpeoOpazoBaHusl  IEJIOTO  BBIPAXKEHHST B~ MHOTOYJIEH
NpUBEACHUEM TMOJO0OHBIX CIaraéMbIX, PACKPHITUEM CKOOOK.

BbBIONHATE YMHOXEHHE OJHOYIECHA HAa MHOTOWIEH W MHOIO4IEHa Ha
MHOTOYJIEH, IPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcymiecTBisATh pa3ioKEHHE MHOTOYJIECHOB HAa MHOXHWTEINW C IOMOIIBIO
BHIHECEHUST 32 CKOOKM  OOIEro MHOXUTENS, TPYNIHUPOBKU  ClaraeMbix,
npuMeHeHusT GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMenaTs npeoOpa3oBaHUs] MHOTOWIEHOB JJIsl PEIICHUs Pa3IWdHbIX 3a7a4
U3 MAaTEMaTUKH, CMEKHBIX NIPEAMETOB, U3 PEATbHON PAKTHUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPaJIbHBIMU II0KA3aTEIsIMU IS
npeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHeliHbIE ypaBHEHHMs C OJHOW IEPEMEHHOW, NMPUMEHASA IIpaBUia
nepexoaa OT UCXOAHOTO YPaBHEHHs K PaBHOCWIBHOMY eMy. [IpoBepsts, siBisieTcs
JIV YUCJIO KOPHEM yPaBHEHUS.

[IpuMensaTs rpaduveckue METOAbI IPU PEIICHUN JIMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupars mnpuMepbl THap YHUCEN, SBISIOMINXCS PEIICHUEM JUHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHS C
IBYMS TIEPEMEHHBIMHU, TMOJIB3YSACh TpaduKOM, TPUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHHUS.

Pemars cucreMsl JBYX JIMHEWHBIX YPABHEHUM C JIByMsl IEPEMEHHBIMU, B TOM
yucie rpaduyecki.

CocraBisiTh W pemarb JUHEHHOE YPaBHEHUE WJIM CHUCTEMY JIMHEWHBIX
YPaBHEHU MO YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33J1a4M MOJTYyYEHHBIN pe3yJibTarT.

DyHKUUMA

N306paxaTs Ha KOOPJAMHATHOU MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, UHTEPBAJIbI, 3aIIUChIBATh YMCIOBBIC MPOMEXYTKH Ha
anreOpanvyecKkoM S3bIKE.

OtMmeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKHU IO 3aJaHHBIM KOOPJWHATaM,
cTpouth rpaduku TuHeHHbIX QyHkIwi. CTpouth rpaduk GyHKIMU Y = [X|.

OnuceiBaTh € MNOMOIIBIO (YHKIMA HW3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOpPOCTb, BpEMS, pPACCTOSHUE, L€HA, KOJUYECTBO, CTOUMOCTb,
POU3BOIUTEIBHOCTh, BpeMsi, 00bEM pabOThI.

Haxonute 3HaueHne QyHKIMU MO 3HAYEHUIO €€ apryMeHTa.



[Tonnmare Tpaduueckuii crnoco0 mpeacTaBiIeHUS W aHAIM3a WHPOpPMAIUH,
U3BJICKaTh W MHTEPIPETHPOBATh MHPOPMAIIUIO U3 TPadUKOB PEabHBIX MPOIIECCOB
Y 3aBUCHUMOCTEM.

K koniy oOydenus B 8 kiacce oOyuaromuiics MOJYUYHUT CIEIYIOIINE
MPEAMETHBIE PE3YJIbTATHI:

Yucna v BbIYMCTICHUS

Hcnonp30BaTh HadallbHBIE MPEJCTABIEHUS O MHOYKECTBE JEUCTBUTEIBHBIX
YuCeN ISl CpaBHEHMsI, OKPYTJICHUS U BBIYUCIICHUM, N300paxkaTh NEHCTBUTEIbHBIC
YyHcaa TOYKaMU Ha KOOPJAWHATHOM MPSMOM.

[IpuMeHATh MOHATHE AapUPMETUUYECKOTO KBaApPaTHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJbKYJIATOpP, BBIIOJHSITH
npeoOpa3oBaHUsl BBIPAXKEHHUM, COJEpIKAIIUX KBAJApPATHbIE KOPHHU, HCIOJb3Ys
CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJIbIX YHCEN C MOMOUIBIO JECSITUUHBIX
npo6eii u crenenerd yncna 10.

AJaredOpanyeckue BbIPAKEHUSA

[IpuMeHATh MOHATHE CTENEHH C [EJbIM  [O0KAa3aTelIeM, BbBIIOJHATH
npeoOpa3oBaHus BRIPAXKEHUM, COJEPKAIINX CTETIEHU C IEJIBIM TTOKa3aTeseM.

BrImosiHITE  TOXKAECTBEHHBIE MPE0Opa30BaHUs pPAIMOHATBHBIX BBIPAKECHUN
Ha OCHOBE MpaBWJI ACHUCTBUI HaJ MHOTOYJIEHAMU U alreOpandeckKuMu ApoOsIMHU.

PacknanpiBaTh KBaApaTHbIM TPEXUIEH HA MHOKHUATEIU.

[IpumeHnsaTh TpeoOpa3oBaHusl BRIPAKEHUN NI PEIICHUS] pa3IUYHbIX 3a/1a4 U3
MAaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATBLHOU IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeElHbIE, KBaJpaTHbIE YPAaBHEHUS W PAlMOHAIbHBIE ypPaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C IByMs NIEPEMEHHBIMU.

[IpoBOIUTH MPOCTEHIINE HCCIEAOBAHUS YPAaBHECHUH W CUCTEM YPABHEHHM, B
TOM YHCIIe C IPUMEHEHHEM IpapUUecKuX MpeACTaBIeHUN (yCTaHABIUBATh, UMEET
JYW YpaBHEHHE WM CHCTEMa ypaBHEHHM pEIICHUs, €CId HUMEET, TO CKOJbKO, U
npoyee).

[lepexoautTh OT clOBECHOW (QOPMYIMPOBKU 3a7auu K e€ airedpanmdeckoit
MOJIEIM C TIOMOIIBIO COCTaBJICHHUS YpaBHEHUS WU CHUCTEMbl YpaBHEHU,
WUHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M NOJYUYEHHBIA PE3yJIbTar.

[IprMeHsATh CBOMCTBA YHUCIOBBIX HEPABEHCTB JMJIsi CPaBHEHHUS, OLICHKH,
peliaTth JMHEHHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOW M UX CHUCTEMBI, JaBaTh
rpa@uuecKkyr0 WUIIOCTPAMI0 MHOXECTBAa PpELIEHUH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.



DyHKIUT

[TonnMarh W KCIMOJB30BaTh (DYHKIIMOHAIBHBIC TOHATHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHe OO0O3HAUCHUS), OMPENCIATh 3HAUYCHHE (DPYHKIMM TIO 3HAYEHUIO
apryMeHTa, ONpeaeNsiTh cBocTBa QPyHKIMH 10 €€ TpaduKy.

Ctpouth rpaduku 351eMeHTapHbIX (YHKIMUNA BHUJA:

y = kix, y = x2, y = x3,y = [x|, y = VX, oIHcHIBaTh CBOWCTBA YHCIOBOIL
dbyHKkIMu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiaacce oOydyaromuiics MOTYyYHUT CIEAYOIINE
peIMETHBIE PE3YTbTATHI:

Yucaa U BHIYUCIEHUS

CpaBHUBATh U YNOPSAIOYMBATH PAllMOHATBHBIE U UPPALMOHATbHBIE YHCA.

BemonuaTe  apudmeTuueckue JACHCTBUS € pallMOHAIBHBIMU  YHWCIIAMH,
coderas YCTHbIE MW TMCBMEHHBIC TPHUEMBI, BBINOJIHATH  BBIUKMCICHUS C
UppalMOHATbHBIMU YUCIIAMMU.

Haxonute 3HaueHust creneHew ¢ 1ENbIMH [OKa3aTelssMU U KOpHEH,
BBIUMCIIATh 3HAYEHUS! YUCIOBBIX BBIPAXKEHHI.

OKpyrisiTb JIeUCTBUTEIbHBIE YHCJA, BBINOJIHATh NPUKUAKY pe3ysibTara
BBIUKCIICHUH, OIICHKY YHCIIOBBIX BBIPAKCHHIA.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHElHBbIE M KBaJpaTHbIE YpPaBHEHUS, ypaBHEHUS, CBOJSIIUECS K
HUM, TIpOCTeHIlne ApOOHO-paAlMOHATBHBIE YPaBHEHHUS.

Pemarte cucTteMbl NBYX JHUHEHHBIX ypaBHEHUH C JIBYMS TEPEMEHHBIMH M
CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBJISIETCS JTUHEHHBIM.

Pemarts TekcTOBBIE 3aJauM  alreOpamvyecKuM CIOCOOOM C  TMOMOUIBIO
COCTABJICHUsI YPABHEHHUSI WIM CUCTEMBI JIBYX YPaBHEHUU C JIBYMS NIEpPEeMEHHBIMH.

[IpoBOIUTH MPOCTEHIINE HCCIEAOBAHUS YPABHECHUH W CUCTEM YPABHEHHI, B
TOM 4HCIIe C IPUMEHEHUEM rpapuuecKuX MpeACTaBiIeHUM (yCTaHaBIUBAaTh, UMEET
JU ypaBHEGHHE WU CUCTEMa YPAaBHEHWI pPEIICHUs, €CIM UMEET, TO CKOJbKO, W
npoyee).

Pemate nuHEliHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTb
peleHue HEPaBEHCTB HAa YHUCIOBOW MPsIMOM, 3alHUCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cuctemMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPAaBEHCTB,
BKJIIOYAIONIME KBAJAPAaTHOE HEPABEHCTBO, M300pakaTb PEIICHHE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3aMUCHIBaTh PEIICHHE C TOMOIIBIO CHUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPU PEIICHUN PA3TUYHBIX 3a7ad.

DOyHKUUMA

Pacrio3naBarh (yHKIMM U3ydeHHBIX BHUAOB. [loka3pBaTh CXeMaTHYECKU

pacroyio)KeHHe Ha KOOPUHATHOW IIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, Y



=k« +b,y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = ||, B 3aBucumocru ot
3HaYeHUN KOA()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth M M300pakaTb cxeMaTW4yecKu rpaduku KBaApaTHUHBIX (PYHKIUH,
OTNKCHIBATh CBOMCTBA KBaAPATHUUHBIX (PYHKIUH MO UX rpadukam.

Pacnio3HaBath KBaipaTWyHyr (YHKIHIO MO (Qopmylie, IpUBOAUTH MPUMEPHI
KBaIPAaTUYHBIX (DYHKIMI U3 peanbHOU KU3HU, (PU3UKU, TEOMETPUH.

YucioBble MOCAECA0BATEIBHOCTH U MPOTPECCUH

Pacno3naBaTh apupMeTHUECKyl0 U TEOMETPUYECKYIO0 MPOTPECcCHd TNpHU
pa3HBIX crioco0ax 3a1aHusl.

BbIMONHATE  BBIYUCIEHHST C€ HUCHOJb30BaHHEM (opMmysl N-ro  4iieHa
apupMeTHIECKON ¥ TeOMETPUIECKOM MPOrpeccrii, CyMMbI IEPBBIX N YJIEHOB.

N300paxxkarp WIEHBl MOCIEI0BATEIHbHOCTH TOYKAMU HA KOOPJAMHATHOU
IUIOCKOCTH.

Pemarps 3amaum, CBsi3aHHBIE C YMCIOBBIMH IOCIENOBATENBHOCTAMH, B TOM
YHUCIIE 3a/la4yd U3 PEaTbHOM KU3HU (C MCIOJIb30BAaHUEM KaJbKYIATOPA, HUPPOBBIX
TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

Kosm4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne ni/m P Kontpoabnsbie | IlpakTnyeckne (nindp )
NMPorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Yucna v BerurciaeHus. PaimonanbHbie 25 1 bubmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubauoreka [IOK
2 AJIreOpaHTICCKHE BIPIKCHHA 21 1 https://m.edsoo.ru/7f415b90
bubmunoreka [IOK
3 Y PaBHCHH H HEPABCHCTBA 20 ! https://m.eds00.ru/7f415b90
bu6mmoreka [JOK
4 Koopmmatst u rpaguiu. Oymkiun 24 . https://m.edsoo.ru/7f415b90
bubauoreka [IOK
> Hosropenue 1 06obmenme 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



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

IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoimnuyecTBo yacon DJIeKTPOHHBIE
Ne ara u(ppoBbIe
n/n Tema ypoka Bceero Konrponeusie | IpaxTmieckue II/I[3y'-l6HI/Iﬂ :)Iﬁ;)l:lI;OBaTe.]Ibele
padoThI padoThl pecypenr
1 [lonsTHe panmoHanbHOrO YKcaIa 1
5 Apudmernyeckue 1eicTBU ¢ 1
panMoHANIBHBIMU YHCIIAMU
3 ApudmeTnyeckue AeUCTBUS C 1
palMoOHANbHBIMU YHCIIAMU
4 Apudmernyeckue neHCTBH ¢ 1
palroHaIbHBIMH YHCIIAMHU
5 Apudmerndeckue JeCTBUS C 1
paIMoHaIbHBIMH YUCIaMU
6 ApudmeTnyeckue AeUCTBUSA C 1
palMOHANbHBIMU YHCIIAMU
7 CpaBHeHueE, yops10uuBaHue 1
paIoHaIbHBIX YHCEI
8 CpaBHeHue, yropsIounBaHue 1
paIoHaIbHBIX YHCEI
9 CpaBHeHue, yropsiouuBaHue 1
palMOHAIBHBIX YHCEI
10 CreneHb ¢ HaTypaJIbHBIM 1 bubnuorexa [IOK
IIOKa3aTesaeM https://m.edsoo.ru/7f4211de
11 CreneHp ¢ HaTypaJIbHBIM 1 bubnuoreka [IOK

IMIOKa3aTcjIeM

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12 CreneHb ¢ HaTypaJIbHBIM bubnuorexa [IOK
MOKAa3aTeIeM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaTypaJIbHbIM bubmorexa [JOK
IOKa3aTeIeM https://m.edsoo.ru/7f4218be
14 CremneHb ¢ HaTypaJbHBIM
noKasarenem
15 Pemenne 0oCHOBHBIX 3a7a4 Ha ApooH,
MPOLICHTHI U3 PeaTbHOU MPAKTHKU
16 Pemenne ocHOBHBIX 3a7a4 Ha ApooOH,
MPOLIEHTHI U3 peaTbHOU MPAKTUKU
17 Pemennie oCHOBHBIX 3aa4 Ha Ipo0OH,
MPOLIEHTHI U3 peajbHOU MPAKTUKU
18 Pemenre 0oCHOBHBIX 3a7a4 Ha ApooH,
MPOLICHTHI U3 PeaTbHOU MPAKTHKU
19 [Tpu3Haku 1eIMMOCTH, Pa3I0KeHUS
Ha MHOXKHTEIIN HATypaTbHBIX YUCEI
20 [Ipu3Haku 1eIMMOCTH, Pa3I0KEHUS
Ha MHOXXHUTENH HATYPAIbHBIX YHUCET
21 Peanpubie 3aBucumoctu. [psmast u
oOpaTHas MPONOPIHOHAIBHOCTH
99 Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHasi MPOMOPIIHOHAITBHOCTH
23 Peanpabie 3aBucumoctu. [psmast u
oOpaTHas MpONOPIHUOHATBHOCTH
24 Peanbuble 3aBucumoctu. [Ipsamas u
oOpaTHast MPONOPIHMOHAITBHOCTH
o5 KonTponbhas paboTa o Teme

"PaunoHanbHbIE ynciaa"



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubmunoreka [IOK

2 b
6 YKBCHHBIC BLIDDKCHHA https://m.edsoo.ru/7f41feec
97 [lepemennsie. JlomycTuMble 3HaYSHUS
epPeMEHHBIX
28 dopmyItbl
29 DopMyJIBI
IIpeoOpa3oBaHue OyKBEHHBIX
30 BBI; amI;HI/Iﬁ ack zITI/Ie CKOOOK U bubmiorexa HOK
p > backp https://m.edsoo.ru/7f41fafa
MpUBEICHHE MOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIpa)KEHHUH, PACKPBITHE CKOOOK bubmorexa [IOK
P » Packp https://m.edsoo.ru/7f41fd70
MpUBEJIEHUE MOJOOHBIX CllaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAYKEHUH, PACKPBITHE CKOOOK U
MpHUBEJICHUE MOAOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpa)KEHUI, paCKpbhITHE CKOOOK U
MPUBEICHHUE TIOJIOOHBIX CJIaTaeMbIX
34 CBolicTBa CTENEHU C HATYpaJIbHBIM bubnuorexa [IOK
MOKa3aTeaeM https://m.edso00.ru/7f421382
35 CBoiICTBa CTENEHU C HATYPAJIBbHBIM bubmotexa LIOK
MokasaTejaeM https://m.edsoo.ru/7f42154e
36 CBoMiCTBa CTETNIEHU C HATYPaJIbHBIM bubnuorexa [IOK
MoKazaTejaeM https://m.edsoo.ru/7f4218be
bubauoreka [JOK
37 M
HOTOHIICHET https://m.edsoo.ru/7f42276e
38 MHoro4IeHbI bubmorexa LIOK

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CrnoxxeHue, BBIMUTAHUE, YMHOKEHHE bubauoreka [IOK
MHOTOYICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIMUTaHHE, YMHOKEHHE bubmnoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBlUUTaHUE, YMHOKEHHUE bub6muoreka [JOK
MHOTOWICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIMUTAHUE, YMHOKEHHE bubmuoreka [IOK
MHOTOYWIEHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPALLEHHOTO bubnuorexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 DopMyJITBI COKPAIEHHOTO bubnuorexa [IOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbI COKPAILEHHOTO bubmuoreka LIOK
YMHOXKECHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALLIEHHOTO bubnuorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJITBI COKPAIEHHOTO bubnuorexa [IOK
YMHOXKEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxeHne MHOTOWIEHOB Ha bu6morexa [JOK
MHOXKHUTEHN https://m.edsoo0.ru/7f423312
49 Pa3znoxeHre MHOrOWIEHOB Ha bubmuorexa [JOK
MHOXKUTEIA https://m.edsoo.ru/7f4237fe
50 PasnoxxeHre MHOTOWICHOB Ha bubauoreka [IOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHnre MHOTOYICHOB Ha
MHOXHUTEIN
59 KonTponbhas paboTa o Teme

"AnreOpandeckuie BhIpaskeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, npaBuIa

53 npeoOpa3oBaHus ypaBHEHHUS,
PaBHOCHJIBHOCTh YpaBHEHUH
JInHeiiHoe ypaBHEHHUE C OIHOU
54 MEPEMEHHOM, pelieHNne TUHEHHBIX
ypaBHEHU I
JInHeiiHOe ypaBHEHHE C OJTHON
95 ne eMeHHO}I;Ip eIICHUE JIMHEHHBIX bubmorexa LIOK
p o P https://m.edsoo.ru/7f420482
ypaBHEHHUIA
JInHeitHoe ypaBHEHHE C OTHON
56 MIEPEMEHHOM, pelIeHIe TMHEHHBIX
ypaBHEHU I
57 Pemienue 3a51a4 ¢ HOMOIIBIO bub6mmoreka [JOK
YpaBHEHU U https://m.edsoo.ru/7f42064e
58 Pemenue 3a/1a4 ¢ nOMOIIBIO bubmuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenne 3agau ¢ mOMOIIBIO bubauoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemienue 3a1a4 ¢ HOMOIIBIO bu6morexa [JOK
YpaBHEHU U https://m.edsoo.ru/7f420e6e
61 JInneliHOEe ypaBHEHUE C IByMs bubmmotexa [IOK
NepeMEHHBIMHU U ero rpaduk https://m.edsoo.ru/7f427c32
62 JluneliHOE ypaBHEHHE C AByMS bubnuorexa [IOK
NepEeMEHHBIMHU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JINHEWHBIX ypaBHEHUU bubmuoteka LIOK
C IByMsI IEPEMEHHBIMHA https://m.edsoo.ru/7f42836¢
64 Cucrema JAByX JJUHEHHBIX YpaBHEHUH

C ABYMs IEPEMCHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

CucreMa IBYX JINHEWHBIX YpaBHEHUH

05 C IByMsI TIE€PEMEHHBIMH
66 Cucrema JIByX TUHEHHBIX ypaBHEHHH
C IByMsI IE€PEMEHHBIMH
67 Pemenue cucteM ypaBHEHHI BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f4284de
68 Pemrenune cucreM ypaBHEHHA BH6H.HOTeKa LOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI BH6H.HOTeKa LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN
71 Pemenue cucreM ypaBHEHUM
79 KonrtponpsHas pabota 1o reme bubmuotexa LIOK
"JInHelHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunata Touku Ha mpsiMoi EH6H.HOTeKa LOK
https://m.edsoo.ru/7f41de76
bubnuorexa [IOK
4 HlHCnoBEIe MpOMEsKy TR https://m.edsoljru/?mldffz
75 UucaoBble TPOMEXKYTKH
76 Paccrosinue Mvemny I[BEIM;I TOYKAMHU
KOOPAWHATHOW MPSIMOI
77 PaccrosiHue mexay IByMsl TOUKaMH
KOOPAWHATHOM MPSIMOM
78 [IpsimoyrosbHast cucteMa KOOpIuHaT bubmuotexa LIOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyrosbHas cucreMa KOOpAUHAT bubmuotexa LIOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepst rpad kOB, 3aTaHHBIX bubmoreka [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

[Ipumeps! rpaduKoB, 3aJaHHBIX

bubauoreka [IOK

81 dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumepsl rpadukoB, 3aJaHHBIX
bopmynamMu
83 [Tpumeps! rpadukoB, 3a1laHHBIX
bopmynamu
84 UreHune rpaguKoB peaTbHbIX bubnuorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpagkoB peagbHbIX
3aBUCHMOCTEN
bu6mmoreka [JOK
86 Honsmue dyniim https://m.edsoo.ru/7f41ef06
87 I'paduk pykunm
bubmmoreka [JOK
88 i i
ColicTaa Qyniuni https://m.edsoo.ru/7f41f078
. . bubmnoreka [IOK
89 CroficTea dyniumit https://m.edsoo.ru/7f41f1fe
. bubnuorexa [IOK
%0 Jmseitnas ysKima https://m.edsoo.ru/7f427282
. bubauoreka [IOK
9 Jluneiinas gyricima https://m.edsoo.ru/7f427412
92 [Moctpoenue rpaduka TUHESHHON bubnuorexa [IOK
GyHKIMH https.//m.edsoo.ru/7f426d1e
93 [ocTpoenue rpaduka nuHeiHON
byHKIUHA
94 ['paduk pyakmmm y =[X|
95 I'padux dynkuum y =[x|



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

96 KonTponbnas pabora no reme 1 bubmuotexa LIOK
"KoopauHats! u rpaduku. OyHkmun" https://m.edsoo.ru/7f41f50a
IToBTOpPEHUE OCHOBHBIX ITOHATHH U

97 METO f))B Kypca 7 xiacca, 00001enne 1 Bubmiorexa LIOK

'uv P ’ - https://m.edsoo.ru/7f429c6c
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHSATUI U
98 METOH0B Kypca 7 Kiacca, 00001enne 1 Bubmiorexa LIOK
Hv yp ’ = https://m.edsoo.ru/7f429f32
3HAHUN
IToBTOpPEHUE OCHOBHBIX ITOHATHH U
99 METO (F))B Kypca 7 xiacca, 00001enne 1 Bubmiorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHWUUN
[ToBTOpEHNE OCHOBHBIX MOHSATHUI U
100 METOHO0B Kypca 7 Kiacca, 00001enne 1 Bubmiorexa LIOK
I[U yp ’ = https://m.edsoo.ru/7f42a27a
3HAHUN

101 Hrorosast koHTpoibHAs paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHATHIT U

102 METOIOB Kypca 7 Kjiacca, 0000IeHmne 1 Bubmrorexa LOK

le yp ’ = https://m.edsoo.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

YYEBHO-METOANYECKOE OBECIIEYHEHME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Marematuka. Anrebpa: 7 kinacc: 6a30Bbiii ypoBeHs / FO.A.Makapsraes, H.I'. Munmioxk, K.H.

Hemikos, C.b. CyBopoga: no penakuuei C.A. TensikoBckoro

METOINYECKHUE MATEPHUAJIbBI J1JIA YUUTEJIA

Maremaruka. Anredpa. 7-9 knachl: 6a30BbIi ypoBeHb. MeToanyeckoe nmocodue K
peIMeTHON JTMHUM yueOHUKOB 1o anredpe FO.A.Maxkapsruesa, H.I'. Muniok, K.H.

Hemkosa u np. Mocksa. «IIpocsemenue». 2023

HUPPOBBIE OBPA3OBATEJ/IbBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET

bu6moreka L{OK https://m.edsoo.ru/7f415b90

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

bu6morexa [{OK https://m.edsoo.ru/7f415b90

bu6moreka L{OK https://m.edsoo.ru/7f415b90

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