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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
8 KVIACC

Yuciia 1 BbIYMCICHUSA

KBagpaTueiii kopeHb u3 uyucia. [loHsTtue 00 wuppalMOHAIBHOM YHCIE.
JlecaTuuHble MPUOIMKEHNS UPPAMOHAIBHBIX 4yucen. CBOWCTBA apuPMeTudecKux
KBaJIPATHBIX KOPHEW U WX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKECHHM
Y BBIUHCIIEHUSAM. [[€MCTBUTENbHBIC YUCIA.

CreneHb C 1enbIM MOKa3areneM U e€ cBorcTBa. CTaHmapTHAs 3alKcCh YUCIA.

Aare0panyeckue BbIPaKEHUS!

KBagpaTHelii  TpEXUJIEH, pa3l0kKEHUE  KBAJAPATHOIO  TPEXUJIEHA  Ha
MHO>KUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO airedpaundeckoil Jpoowu.
Cnoxenue, BbIYUTaHHE, YMHOXEHHUE, JIeJIeHUE anreOpanyeckux ApoOeil.
PanmoHnanbHble BBIpRXXEHHS M X NIPE0Opa30BaHuUE.

YpaBHeHUSI U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmylia KOpHEH KBagpaTHOTO YypaBHEHHUS.
Teopema Buera. Pelienne ypaBHEHMIA, CBOJSIIMXCS K JIMHEHHBIM U KBaJpPaTHBIM.
[Ipocreiimne ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

['padrueckast uHTEpHpeTalvs yYpaBHEHUN C ABYMsI NEPEMEHHBIMU U CUCTEM
JIUHEVHBIX YPaBHEHUM C JBYMsS [EpPEMEHHBIMU. lIpumepbl pemieHus Cuctem
HEJTMHENHBIX YPaBHEHUN C IByMs NIEPEMEHHBIMU.

Perienne TEKCTOBBIX 337a4 aNreOpandeckuM CIoCcOOOM.

YuciioBble HEPABEHCTBA U MX CBOMCTBA. HepaBEHCTBO C OJIHOM MEPEMEHHOM.
PaBHOCWIILHOCTh HEpPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOU IEPEMEHHOM.
CucteMbl IMHEVHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKUUMA

[lonsatue ¢ynkuuu. OOnMacTe oONpeaeIeHUuss W MHOXKECTBO 3HAYCHUH
¢ynkpm. CriocoObl 3a7anust QyHKUIUH.

I'padux ¢ynkuuu. Yrenue cBoiicTB ¢yHkuuu no e€ rpaduky. [Ipumepst
rpad@ukoB GyHKIUN, OTPAKAIOIINX PEaTbHbIE MPOIIECCHI.

OyHKIMY, OMNUCHIBAIOIIME TMPAMYI0 U OOpaTHyH MNPONOPLHOHAIbHBIE
3aBUCHMOCTH, UX rpadukn. Oyaxumn Y = X2, Y = X3, y = VX, y=|x|. [paduueckoe
pellIeHUE YPAaBHEHUN U CUCTEM YPABHEHHIA.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBULHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHMS NporpamMMbl Y4eOHOro Kypca
«Anrebpay XxapakTepHu3yOTCs:

1) naTpuoTHYecKoe BOCIIUTAHME:

IIPOSBIICHUEM HMHTEpeca K MPOUUIOMY W  HACTOSLIEMY POCCHUKUCKOU
MAaT€MaTUKH, L[IEHHOCTHBIM  OTHOLICHHEM K  JOCTWKEHHUAM  POCCHUCKHUX
MaTEMATUKOB M POCCUHCKOM MaTEMaTUYECKOW IIKOJIbI, K HMCIOJb30BaHUIO ATHUX
JTOCTW)KCHHUN B IPYTHX HAyKax M MPUKIAIHBIX chepax;

2) rpa:KIaHCKoOe U YXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTHIO K BBIOJTHEHHIO OOSI3aHHOCTEH TpakJIaHWHA U pealu3alliU €ro
npaB, MPEACTaBIEHUEM O MaTEeMaTHYECKUX OCHOBAX  (DYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHHUN, MPOUEAYp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJIECHUIO ATHUYECKUX MPOOJIEM, CBSI3aHHBIX
C TMPAKTUYECKUM TMPUMEHEHUEM JOCTMKEHUM HAYKH, OCO3HAHUEM BAXHOCTHU
MOPAIIbHO-3TUYECKUX MPHUHIIUIOB B IESITEIbHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTaHOBKOM HA AaKTUBHOE€ YyYacTWE B PEIICHUM MPAKTUYECKUX 3a]ady
MaTeMaTUYECKOW HAMpaBJIC€HHOCTH, OCO3HAHMEM BAXHOCTH MATEMaTHYECKOTO
0o0pa3oBaHusl Ha TPOTSHKECHUHM BCEH JKU3HHM JUISL YCIENTHOW TPOoQeCCHOHATBHOM
NEeSATeTbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BHIOOPOM W
MOCTPOCHHUEM HUHIUBUIYATHLHON TpaeKTOpHHM 00pa30BaHMS M KU3HEHHBIX ITUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTN4ecKOe BOCIIMTAHUE:

CIOCOOHOCTBRIO K  DMOIMOHAIBHOMY Y  JCTETUYECKOMY  BOCHIPHUSITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3ajay, pEIICHUN, PACCYXKICHWUH, YMEHHUIO BUJIETh
MAaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpPUEHTAalMEd B JIEITEIBHOCTM HAa COBPEMEHHYK) CHUCTEMY Hay4HBIX
NPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKa, MIPUPOIBI U
oO1iecTBa, TMOHMMAaHHEM MaTEMaTUYECKOW Hayku Kak cdepbl UYelOBEUeCKOM
NEATEIbHOCTH, ATAlloOB €€ Pa3BUTUS M 3HAYMMOCTH ISl Pa3BUTHUSl LMBUIM3AIUH,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKH M MaT€MaTU4YECKOW KyJbTYypOH Kak CpEeICTBOM
MIO3HAHMSI MUpPA, OBJIAJICHUEM NPOCTEHIIMMHU HABBIKAMH HCCIIEIOBATENbCKON
NEATEIIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (POPMHPOBAHME KYJbTYPbl 310POBbSl H
IMOLMOHAJIBHOTO 0J1ATr0ONOyYus:

TOTOBHOCTBbIO TPUMEHSTh MaTeMaTHYECKUEe 3HAHHS B MHTEpEcax CBOETO
3I0pOBbS,  BEIEHUS  3JI0pOBOTO  oOpa3a  JKM3HM  (3J0pOBOE  IMHTaHHE,
cOAaHCUPOBAHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas (uznyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIka pedIEKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOI'O K€ IpaBa APYIroro 4eaoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpHEHTallMel Ha MPUMEHEHWE MAaTeMaTUYECKUX 3HAHUM NI peleHus 3aj1ad
B 00JIaCTH COXPAHHOCTH OKpPY>KAIOWIEH Cpenbl, IUIAaHUPOBAHHUA MOCTYIKOB U
OLICHKM HUX BO3MOJKHBIX IOCJIEICTBUH ISl OKPY>KAIOIIEH Cpeibl, OCO3HAHUEM
r100aIbHOTO XapaKkTepa SKOJOTUYECKUX MPOOIeM U IMyTell uX penieHus;

8) ajanranus Kk M3MeHAOIMMCH YCJIOBHAM COLMAJBHOM M NPHPOIHOHU
Cpensbl:

TOTOBHOCTBbIO K JACMCTBUAM B YCIOBUSAX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pe3 NPAKTUUECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUWUThCA Yy JAPYIHX JIOJEH, NPHOOpEeTaTh B COBMECTHOM IEATENbHOCTH
HOBBIC 3HAHUS, HABBIKM W KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOJAMMOCThIO B (OPMHUpPOBAaHMM HOBBIX 3HAaHUM, B TOM YHCIE
(opMyJIHpOBaTh UJEH, MOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SABJIEHUAX, B TOM UUCIIE
paHee  HEM3BECTHBIX, OCO3HaBaThb JCQUIMTBI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEMH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABAaTh  CTPECCOBYIO  CHUTYyallMl0,  BOCIHpPHHUMATH
CTPECCOBYIO CHUTyallMI0 KaK BbI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBAThH
OpUHUMAEMble pelIeHus M JAeUCTBUSA, (OpMYJIHUpPOBaThb W OLIEHUBATh PHUCKH U
HOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINTIPEIMETHBIE PE3YJIbTATDBI
Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eliCTBUS

ba3oBble jornyeckue aeicTBUA:

e BBIIBIATh M XapPaKTEPU30BaTh CYIIECCTBEHHBIC NMPU3HAKK MAaTEMaTH4YECKHUX
00BEKTOB, MOHITHUIM, OTHOIICHUNH MEXAY MOHITHUSAMH, (HOPMYITUPOBATH
ONpeNeNeHUs]  TMOHATHH, YCTAHaBIMBATh  CYILIECTBEHHBIM  MpPU3HAK
KJIacCU(UKAIIMKM, OCHOBAHUSA I OOOOIIEHUS W CpaBHEHUS, KPUTECPUU
MPOBOJUMOTO aHAIU3A;

e BOCHPUHMMATH, (OPMYJIUPOBATH U  MPEeOOPa3OBBIBATH  CYXKICHUS:
YTBEPIUTENbHbIE W OTpPUIATEIbHbIE, €AWHUYHbIC, YacTHbIE W OO0uIueE,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3U W
npoTuBopeursi B (akTax, JaHHBIX, HAOIIOJICHUSAX U YTBEPKICHHSX,
npeiaraTh ~ KpUTEpUM Ui BBISIBJICGHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUUI;

JenaTh BBIBOJIBI C HCHOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIyKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUN 10 aHAJIOTHH;

pazOupaTrh JA0Ka3aTeabCTBa MAaTEMATUYECKUX YTBEPKICHUN (MpSMbIE U OT
MPOTUBHOTO), TMPOBOJUTH CaMOCTOSTEIbHO HECIO0XHBIE JIOKA3aTelhCTBA
MareMaTudeckux (HakToB, BBICTpAWBaTh aAPTYMEHTAIMIO, TPUBOJIUTH
MpUMEPHI U KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;
BBIOMpATh CMOCOO pelieHus y4eOHOM 3agauu (CpaBHUBATH HECKOIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh HauOoOJee TMOAXOIAMUNA C Y4ETOM
CaMOCTOSITETLHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBbIe ucciae10BaTeILCKHE 1eHCTBYA.

UCIO0JIb30BaTh BOIMPOCHI KaK HCCIENOBATEIILCKUA MHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh BOMNPOCH], (GUKCUPYIOIIUE NPOTHUBOpEUYHEe, Mpodliiemy,
CaMOCTOSITETLHO yCTaHABIMBAaTh HWCKOMOE U JaHHOEe, (HOpPMUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH IO CaMOCTOSITEJIbHO COCTABJICHHOMY TIUIaHY HECJIOXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE ~ HCCIAEAOBAHUE IO  YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTUYEeCKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy coOoi;

CaMOCTOSTENHLHO (HOPMYITHUPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3yIbTaTaM
MPOBEAEHHOTO HAOIIOJEHUS, WCCIIENOBaHUs, OIICHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB M 0000IICHUIA;

MPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TMpoOIecca, a TaKXKE BBIIBUTaTh
MPEIITOIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

Pa6ora c nungopmanmeii:

BBISIBIISITh  HEJOCTATOYHOCTh W M30BITOYHOCTh HMH(OpMAIMH, JTaHHBIX,
HEOOXOIUMBIX JJIsSI PEIICHUS 3a7auH;

BBHIOMpATh, AHAJIW3UPOBATh, CHCTEMATH3UPOBATh U HWHTEPHPETUPOBATH
nHGOPMALIMIO PA3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

BbIOMpaTh (opmy TpeAcTaBlieHUs HWHOOPMAIMU W HWIIIOCTPUPOBATH
pelaeMble  3ajauM  CXeMaMM, AuarpaMMaMH, HWHOW Tpaduko U uX
KOMOWHAIUSIMU,

OLICHMBAaTh HAAEKHOCTh HMH(MOpPMALMU MO KPUTEPHUSIM, MPEITIOKEHHBIM
YUYUTENEM WIN CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.



KoMMyHHMKaTHBHbBIC YHUBEpPCAJIbHbIE y4eOHbIe 1efiCTBHUA:

BOCIPHHUMATh U (OpMyIupoBaTh CYXXIEHHS B COOTBETCTBHU C
YCIOBUSIMU U LIEISIMU OOULIEHHS, SICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUSl B YCTHBIX M NHMCbMEHHBIX TEKCTaxX, /JaBaThb MOSCHEHUsS IO
XOJly pElIeHus 33]a4l, KOMMEHTHUPOBATh MOJYy4YEHHBIA pe3yJbTar;

B XOJI¢ 00CYKJI€HHsI 3a/1aBaTh BOTIPOCHI TI0 CYIIECTBY 0OCYK/1aeMOM TEMBI,
npoOJIeMBbl, penaeMoil 3ajaun, BBHICKa3bIBaTh W], HAIICIICHHBIC HA TIOMCK
pelIeHUsI, COIMOCTAaBIATh CBOM CYXIEHHS C CYXISHUSIMH APYTHX
YYaCTHUKOB Juaiora, oOHapy>XKMBaTh pa3iMdue U CXOJICTBO IMO3ULHUH, B
KOPPEKTHOU opme popMyaupoBaTh pa3HOIIACUS, CBOU BO3PAKEHUS;
IPEJICTaBIATh pe3yibpTaThl  pElIeHUs  337add,  IKCIEPHMEHTa,
UCCIIEIOBAaHMsI,  MPOEKTa,  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3aJ1ad MPE3CHTAIlM 1 OCOOCHHOCTEN ayIUTOPHH;
NOHMMAThb M HUCHOJb30BaTb  MPEUMYIIECTBA  KOMAHAHOW U
UHIMBUIYAIbHOM pabOThl NpH pPEIIEHUHd YYEOHBIX MaTeMaTHUYECKUX
3ajady;

NPUHAMATH 1IEIb COBMECTHOU ACSTENbHOCTH, IJIAHMPOBATH OPTAaHHU3AIIUIO
COBMECTHOM paboThl, pacnpenensiTb BUAbl padOT, JAOroBapHUBATHCS,
o0cyXaaTh Mpolecc U pe3ysbTar padboThl, 0000IIaTh MHEHHS HECKOJIbKUX
JII0JICH;

y4acTBOBAaTb B TPYyNHOBBIX ¢opmax paboTel (0OcyxaeHUs, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYpMbl W JpPYTHE), BBIIOJHATH CBOIO 4YacTh
paboThI U KOOPAMHUPOBATH CBOU JIEUCTBUS C IPYTUMHU YJIEHAMU KOMAaH/IBI,
OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(OopMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBUS.

PeryasiTuBHble YHUBepcCaJibHbIe YUeOHbIE NeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJISITh IUIAH, AJITOPUTM PELICHUS 3a1auu (WIH €ro
4acTh), BBIOMpATh CIOCOO pEIICHUs C YYETOM HMEIOIIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BApUAHTHI pEHICHUM ¢ y4€ToM HOBOM MHGOpPMALUK.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII MHTEJICKT:

BJIAJIETh  CIIOCOOAMHM  CAaMOIIPOBEPKH, CaMOKOHTPOJISL Tpolecca H
pe3yJsibTara pelieHuss MaTeMaTUIeCcKou 3a1a4u;

NPEeABUACTh TPYJHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH TpPHU pPEHICHUH
3alaud, BHOCHUTh KOPPEKTHBHI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAWICHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;



e OLICHUBATH COOTBETCTBUE peE3yJIbTaTa ACATEIbHOCTH IIOCTABJICHHOM LEIU
U YCIOBHSIM, OOBSICHATh NPUYUHBI JOCTHKEHHUS WU HETOCTIKEHUS 1IeNu,
HaXOJUTh OIMMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHI

K koniy oOydenus B 7 Kjacce oOydaroUUics TMOJYYUT CIEAYIOUIHE
peIMETHBIE PE3yIbTATHI:

Yucaa v BbIYMCIICHUS

BbImonHATh, coueTas YCTHblE U MUCbMEHHbIE MNPUEMBI, apumeTHdecKue
JEUCTBUS C pAllMOHATBHBIMU YHCIAMMU.

HaxoauTh 3HaUYeHHS YHUCIIOBBIX BBIPAKECHUN, NPUMEHSITH Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYUCIICHHUS 3HAYCHUN JIPOOHBIX BBIPAXKEHHUH, COIEpIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC JPOOHU.

[lepexoauth OT oIHON (QOpPMBI 3amKcU YUCEN K ApYyroil (mpeoOpa3oBbIBATH
JNECATUUHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JIECITHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JECATHUUHYIO IPOOb).

CpaBHUBATh U YNOPSIOYUBATH PAIlMOHATBLHBIC YUCIIA.

OKpyIIIsTh YKciaa.

BBINOMHATH MPUKKUIIKY U OLIEHKY pPE3yJbTaTa BHIYUCICHUM, OLEHKY 3HaYEHUMN
YUCJIOBBIX BbIpAXXCHUNA. BBIMONHATH NEUCTBHUS CO CTENEHSMH C HaTypallbHBIMU
MOKa3aTesaIMHu.

[IpuMeHATh,  TpPU3HAKK  JEIUMOCTH, pAa3JIOKCHHE Ha  MHOXKHUTEIU
HATYpaJIbHBIX YUCEN.

Pemrate mpakTUKO-OPUEHTUPOBAHHBIE 3a/1ayd, CBSA3aHHBIE C OTHOILIEHUEM
BEJIMYUH, MPONOPIUOHAIIBHOCTHIO BEIUYUH, TMPOILEHTAMU, HWHTEPNPETUPOBATH
pe3yJbTaThl peuieHus 3aJad ¢ Y4ETOM OTPaHMYEHHM, CBSI3aHHBIX CO CBOWCTBAMM
paccMaTpuBaeMbIX 0OBEKTOB.

AJsredpanyecKue BbIpPaKeHHSA

Hcnons30BaTh anreOpanvecKkyro TEPMUHOJIOTHUIO U CHMBOJIMKY, TPUMEHSThH
e€ B MpoIecce OCBOEHUSI y4eOHOro MaTepuala.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUW MPU 3aJaHHBIX 3HAYCHUSIX
NepEMEHHBIX.

BemonHaATe  mpeoOpa3oBaHMs — LEJOr0  BBIPAXKEHHS] B~ MHOTOYJIEH
NpUBEACHUEM TMOJOOHBIX CIIaraéMbIX, PACKPHITUEM CKOOOK.

BbImoyiHSATE YMHOXKEHHE OJHOUYJICHA HAa MHOTOWIEH M MHOTOYJIEHa Ha
MHOTOYJIEH, IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyuiecTBiAsATh PA3JIOKEHUE MHOTOYJIEHOB HA MHOXHUTEIH C MOMOIIbIO
BBIHECCHUS 32 CKOOKM OOIIEro MHOXUTEINs, TPYNIUPOBKH  ClIaraeMbIX,
npuMeHeHUs] GOPMYJT COKPAIIEHHOTO YMHOKECHHUSI.



[IpuMensaTr nmpeoOpa3oBaHUsI MHOTOWICHOB JJIsl PEIICHUs Pa3IWYHBIX 3a1a4
U3 MAaTeMaTUKHU, CMEKHBIX MPEAMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATyPaJIbHBIMU II0KA3aTEIsIMU IS
npeoOpa3oBaHus BBIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTe JMHEHHBIE ypaBHEHHsS C OJHOW NEPEMEHHOW, MPUMEHSS NpaBuUiia
nepexoga OT UCXOAHOTO YPaBHEHHs K PaBHOCWIBHOMY eMy. [IpoBepsts, siBisieTcs
JIM YUCJIO KOPHEM YPaBHEHHS.

[IpuMensaTh rpaduveckue METOAbI IPU PEIICHUU JIMHEHHBIX YPaBHEHUN U UX
CUCTEM.

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

CTpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHS C
JBYMsI TIE€PEMEHHBIMU, TMOJb3YsICh TrpadUKOM, MNPUBOJUTH NPUMEPHI PEIICHUS
ypaBHEHMUS.

Pemrare cucteMsl AByX JIMHEWHBIX YPAaBHEHHUU C JIByMs IIEPEMEHHBIMH, B TOM
qyucie rpaduyecki.

CocraBisiTb U pemiaTh JMHEHHOE YpaBHEHUE WIM CHUCTEMY JIMHEWHBIX
YpPaBHEHU 1O YCIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33]1a4M MOJTYyUYEHHBIN PE3yJIbTaT.

DyHKUNHA

N3o06pakaTh Ha KOOPAMHATHOW MPSAMOM TOYKU, COOTBETCTBYIOIINE 33/IaHHBIM
KOOpJIMHATAM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alIUChIBATh YUCIOBBIE IPOMEXKYTKN HA
anreOpanvecKoM S3bIKE.

OtMmeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKHU IO 3aJaHHBIM KOOPJWHATaM,
cTpouTh rpaduku JTuHEHHBIX QyHKIMA. CTpouTh rpaduxk yHkmuu Yy = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMIA HW3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BpEMs, pACCTOSHUE, LEHA, KOJIUYECTBO, CTOUMOCT,
POU3BOIUTENBHOCTD, BpeMsl, 00BEM paboTHI.

HaxoauTh 3HaueHue GyHKIUU MO 3HAYEHUIO €€ apryMeHTa.

[lonumare rpaduueckuii cnoco0 mpeacTaBieHUsT M aHAIW3a HUHPOpMAaIUH,
U3BJICKaTh M MHTEPIPETHPOBATh MHPOPMAIIUIO U3 TPadUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

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

Yuciia 1 BBIYUCTICHUS

Hcnonp30BaTh HAadallbHBIE MPEJCTABIEHUS O MHOYKECTBE JEUCTBUTENIBHBIX
YuCeN ISl CPaBHEHMsI, OKPYIJICHUSI U BBIYMCIEHUM, N300paxarb NEeHCTBUTEIbHBIC
YHCJIa TOYKaMU Ha KOOPJAMHATHOM IIPSIMOM.



[IpuMeHaTh MOHATHE apUPMETUUYECKOTO KBaIpPaTHOTO KOPHS, HAXOIHTh
KBaJIpaTHbIE KOPHH, HWCIOJIB3YsI MPU HEOOXOJMMOCTH KAJIBKYJATOP, BBIIOJIHSITH
npeoOpa3oBaHUsl BBIPAXKEHHUM, COJEpIKAIIUX KBAJApPATHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEHU.

Hcnonp30BaTh 3amucu OOJIBIIMX W MaJIbIX YHCEN C MOMOUIBIO JECSITUUHBIX
npo6eii u crenener uncia 10.

AJaredOpanyeckue BbIPpAKEHUSA

[IpyuMeHATh TOHSATHE CTENEHW C IMeJIbIM TOKa3aTeleM, BBINOJIHATh
npeoOpa3oBaHUs BRIPAXKEHUM, COEpKAIINX CTETIEHU C IEJIbIM TTOKa3aTeseM.

BBINOMHATL TOXJIECTBEHHbIE MPEOOpPa30BaHUSl PALMOHANBHBIX BBIPAXKEHUN
Ha OCHOBE IMpaBWJ ACHCTBUI HaJ MHOTOYJIEHAMHU U aJireOpanyecKUMM JpOOsIMU.

PacknanpiBaTe KBaJpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[IpuMensaTs peoOpa3oBaHUs BBHIPAKECHUN ISl PEIICHUs Pa3IMUHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 peaIbHOM MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHbIE, KBaJpaTHbIE yPaBHEHUS W palMOHAIbHBIE YpPaBHEHMS,
CBOJSILLIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMS II€PEMEHHBIMH.

[IpoBoauTh mpocTeiiye ucciaeqoBaHUsl ypaBHEHUN M CUCTEM YpaBHEHUH, B
TOM YHCIIe C IPUMEHEHUEM IpapUUecKuX MpeACTaBIeHUN (YyCTaHABIUBATh, UMEET
JY ypaBHEHHE WU CUCTeMa YpPAaBHEHHMH pEIICHUs, €CIIM UMEET, TO CKOJBbKO, W
npoyee).

[TepexoauTh OT cIOBECHOW (GOPMYIMPOBKU 3adaud K e€ ajredpandecKoit
MOJEIM C TOMOIIBK COCTABJIEHHS YPABHEHHS WM CUCTEMbI ypaBHEHMIA,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1auM MOJTyYEHHBINH pe3ysibTar.

[IpuMeHATh CBOWMCTBA YHUCIOBBIX HEPABEHCTB IS CPaBHEHHUS, OIICHKH,
peliaTe JIMHEHHBIE HEPABEHCTBA C OJIHOM TMEPEMEHHOM M WX CHCTEMBI, J1aBaTh
rpaguueckyr0 WUIIOCTPAIMI0 MHOXECTBAa pELICHUH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUT

[loHnMare ¥ UCMOJB30BaTh (DYHKIMOHAIbHbBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAUYEHUs), ONPENEisATh 3HauYeHUE (PYHKIUH MO 3HAYEHUIO
apryMeHTa, ONpeAeNaTh CBOMCTBAa GyHKIHMHU 10 €€ rpaduky.

Crpourtb rpaduku 3aeMeHTapHBIX QYHKIMN BUA:

y = kix, y = x2,y = x3,y = [x|, y = VX, omuchIBaTh CBOJCTBa 4HCIOBOIL
byHkImu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiaacce oOydyaromuiics MOTYyYHUT CIEAYIOIINE
peIMETHBIE PE3YIbTATHI:

Yucaa U BHIYUCIEHUS

CpaBHUBATh W YIOPSI0YMBATH PAIIMOHATBHBIC U UPPAIMOHATLHBIC YHCIIA.



BemonssaTe  apudmernueckue ACHCTBUS € pallMOHAIBHBIMU  YHUCJIAMH,
coyeTass YCTHbIE M TUCbMEHHBIE TIPUEMBI, BBINOJHITH BBIYUCIEHUS C
UppalMOHATbHBIMU YHCIIAMHU.

Haxonute 3HaueHusi CTENEHEW C MENbIMH TIOKA3aTeIIMA W KOPHEW,
BBIYUCIISATh 3HAYECHHSI YUCIOBBIX BBIPAKEHUH.

OKpyIJiIsITh JIEUCTBUTENBHBIE YHWCIA, BBIIOJHATH NPUKHUIKY pPeE3yJibTaTa
BBIYHCIICHUM, OLICHKY YMCJIOBBIX BBIPAKECHUHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHBIE M KBaJpaTHbIE YpPaBHEHHWS, YPABHEHUs, CBOJISIIMECS K
HUM, IIpOCTeHilne ApOOHO-pALMOHATbHBIE YPaBHEHHUS.

Pemrare cucteMbl ABYX JIMHEWHBIX YPaBHEHHW C JIByMs NEPEMEHHBIMU M
CUCTEMBI JBYX YpPaBHEHUH, B KOTOPBIX OJHO YpaBHEHUE HE SIBJISICTCA JIMHEHHBIM.

Pemare TEKCTOBBIE 3a7adyM aJIreOpamdeckuM CIOCOOOM ¢  TOMOIIBIO
COCTaBJICHHSI YPABHEHUS WJIM CUCTEMBI JIByX YPaBHEHUW C ABYMS NIEPEMEHHBIMMU.

[IpoBOIUTE MPOCTEHIINE HUCCIEAOBAHUSA YPABHEHUM M CUCTEM YPABHEHMHM, B
TOM YHCII€ C IPUMEHEHUEM IpapuuecKuX MpeACTaBiIeHU (yCTaHaBIMBaTh, UMEET
J YpaBHEHHE WIM CUCTEMA YPAaBHEHUM PELICHUs, €CIM HMMEET, TO CKOJBKO, U
npoyee).

Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, H300pakaTh
pEILlIEHHEe HEPABEHCTB HA YHCIOBOM NPSMOM, 3alUCBHIBaTh PEIIEHUE C MOMOIIBIO
CHMBOIJIOB.

Pemiatb  cucTteMbl  JIMHEHWHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOUIME KBAJAPAaTHOE HEPABEHCTBO, M300pakaTb PEIICHHE CUCTEMBI
HEPABEHCTB HAa YMCIOBOM IIPAMOM, 3alMChIBATh PEIIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELICHUM PA3JIMYHbBIX 3a]1a4.

DyHKIUN

Pacnio3naBarh (yHKIMM uU3ydeHHBbIX BHUAOB. Iloka3pBaTh CXeMaTUYECKU

pacroyio’keHHe Ha KOOPJIWHATHON IUTOCKOCTH rpaduKoB (QYHKIWHA Buaa: Y = KX, Y
=k« + b, y=k/x,y=ax2 + bx + ¢, y = x3, y = VX, y = [x|, B 3aBECEMOCTH OT
3HaYeHH KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (HYHKIIUIA.

Ctpouth M M300pakaTh CXEMAaTUYECKH TpadUKU KBAIAPATHIHBIX (OYHKITHIA,
OTIMCHIBATh CBOMCTBA KBAJAPATUIHBIX (PYHKIIHIA 11O UX rpaduKam.

Pacnio3naBaTh KBagpaTHuHy0 (YHKIUIO 10 (HOpMYIie, TPUBOIUTH MPUMEPHI
KBaJPATUIHBIX (YHKIMH U3 pealbHOM KU3HU, (DU3UKU, TCOMETPHUH.

YucioBble MOCI€10BATEILHOCTH U MPOTPECCH

Pacnio3naBaTh apuU(PMETHUECKYI0 W TCOMETPUYCCKYIO TMPOTPECCHH TIPH
pa3HbBIX criocobax 3a/aHusl.



BbIMoOnHATE  BBIUMCIEHUS C  HCIOJIb30BaHWEM (QOopMya N-TO  ujieHa
apupMEeTHUECKON ¥ TeOMETPUUECKOM MPOrpeccrii, CyMMBbI IEPBBIX N YJIECHOB.
N300paxkarp WIEHBl MOCIEI0BATEIBbHOCTH TOYKAMU HA KOOPJMHATHOU

IIJIOCKOCTH.
Pemats 3aga4u, CBA3AaHHBIC C YHUCIOBBIMHU IIOCICOOBATCIIBHOCTIAMH, B TOM

YHUCIIE 33/la4yd U3 PEaTbHOM KU3HU (C MCIOJIb30BAHUEM KAJIbKYIATOPA, HUPPOBBIX

TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnyecTBO yacos JJIEKTPOHHBIE
Ne 1/ HaumMeHoBaHHe pa3/iesioB U TeEM K n (uudposbie)
2 NPOrpaMMsbI Bceero Oﬁﬂ TPOTLHbIC pﬁaKT"quK“e o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecype
bubmoreka [JOK
1 Yucna u Beruuciienus. KBagpaTueie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Uucna u BeruucieHusd. CTeneHp ¢ UeabiM 7 bubmorexa [JOK
IOKa3aTeaeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BbIPaXKEHHS. 5 1 bubnuorexa [IOK
KBagparubiii TpéxdiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHUS. 15 1 bubnuoreka LIOK
AnreOpanydeckast ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHble 15 1 bubnuorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmorexa [JOK
YpaBHCHUM https://m.edsoo.ru/7f417af8
bubauoreka [IOK
7 VYpaBueHnus u HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
8 PynKuyu. OCHOBHEIE OHATHS S https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
9 PyHK1H. TUCIOBbIC QyHKIMH 9 https://m.edsoo.ru/7f417af8
bubauoreka [IOK
10 losropenue u 06obmenme 6 ! https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

NOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
Kosm4yecTBO 4acoB DJIeKTPOHHBIE
Ne ara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne A op
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThl
pecypchl
1 KBagpaTHbIil KOpeHs U3 yucia 1 bubmaorexa LOK
P P https://m.edsoo.ru/7f42d452
2 [TonsiTre 00 MppaMOHATIEHOM YHUCTIE 1 bubmmorexa [IOK
ppatl https://m.edsoo.ru/7f42eaaa
3 JecsaTuynbie TpuOIHKeHUS 1
UPPALMOHATBHBIX YHCEI
4 Jecarruunble TpUOIMKEHUS 1
UPPAUOHATBHBIX YHCEI
JleCTBUTEIbHEIC YK CIIa 1
CpaBHEHHE ACHUCTBUTEIBHBIX YUCET
CpaBHeHUE AEMCTBUTENBHBIX YHCEI
8 Apudmernyeckuii KBaJpaTHBIHA 1
KOpEHb
9 VYpaBHeHue BUAA X = a 1
CgoiicTBa apu(pMeTHIECKUX bubmuoteka LIOK
10 . 1
KBaJIPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
11 CpoiicTBa apumMeTHuecKux 1 bu6morexa [JOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeoOpa3zoBaHUE YNCITOBBIX
12 BBIpAYKEHUI, COIEPKAILNX 1 Bubmmorexa OK
p ’ P https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

[Tpeobpa3oBaHMEe YMCITOBBIX

bubmuoreka [IOK

1 .
3 BIPEACHIH, COMCPIRATIIX https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHH
[Ipeobpa3oBaHUE YMCIOBBIX
14 BBIPAYKEHHH, COJIEPIKAIINX bubmorexa LIOK
P - coleprartt https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIE KOPHU
[IpeoOpa3zoBaHKE YHCIIOBBIX
15 BI)I; a)KIE):HI/If/'I coJiepKanmx bubmorexa LIOK
P » coleprrartl https://m.edsoo.ru/7f42e262
KBaJIpaTHbIC KOPHU
16 CreneHs C 1eNbIM TToKa3aTeaeM bubmmorexa [IOK
t https://m.edsoo.ru/7f4354a4
CranjapTHas 3auch YMCIa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (OT 3JIEMEHTAPHBIX YaCTHUIL 10 bubnuorexa LIOK
KOCMUYECKUX OOBEKTOB), https://m.edsoo.ru/7f436098
JUIUTENTFHOCTDH MPOIIECCOB B
OKPYXKAIOIIEeM MUPE
18 CBoOHCTBa CTETIEHU C LIEJIBIM bubmmoreka [JOK
mokasaTreyem https://m.edsoo0.ru/7f435648
19 CBOIICTBA CTENECHH C I1EJIBIM bu6morexa [JOK
MoKasaTesaeM https://m.edsoo.ru/7f435648
20 CBoiiCTBa CTENIEHU C LIEJIBIM bubnuorexa [IOK
MoKasarejaem https://m.edsoo.ru/7f435648
21 CBOICTBA CTCIICHU C IICJIBIM bubmmoreka [JOK
OKa3areieM https://m.edsoo.ru/7f43599a
99 CBOICTBA CTENEHU C IEJIBIM bubmorexa [JOK
MoKazaTeseM https://m.edsoo.ru/7f435ed6
23 KBanpaTHblii TpéxuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

24

KBanpatHsblil TpEXuiieH

o5 Paznosxenne kBampaTHOTO bubauoreka [IOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxenne kBagpaTHOTro bubnuorexa [IOK
TpEXWICHA HA MHOXKXHUTEIN https://m.edsoo.ru/7f42fd38
KonTposbHas paboTa mo remam
27 "KBagparubie kopHu. CTeneHu. BH6H.HOTeKa HOK
Keaxpatibii Tpexren” https://m.edsoo.ru/7f42ec80
28 | AmreSpariceras ApoS s o 1430587
JonycTrumple 3HaYEHUS
29 MePEMEHHBIX, BXOSIINX B
anreOpanyecKue BHIPAKCHUS
JomycTuMble 3HaYEHUS
30 MEePEeMEHHBIX, BXOJAIINX B
anreOpandecKkre BhIPaKCHHS
31 OCHOBHOE CBOHCTBO bubmmoreka [JOK
anreOpanvdeckon Qpoou https://m.edsoo.ru/7f4308e6
. bubnuorexa [JOK
32 Coxpamenne npodeid https://m.edsoEru/7f430a8a
. bubmoreka [JOK
33 Coxpamenne npodeid https://m.edso]cfru/7f430f44
. bubmorexa [JOK
34 Coxpaenne podeit https://m.edsolcfru/?f430f44
35 CrnoxeHue, BBIYUTaHUE, YMHOKCHHUE bubmorexa [JOK
U JieieHne anreOpanyeckux apooeit https://m.edsoo.ru/7f43128¢c
36 CrnoxxeHue, BBIMUTAHUE, YMHOKEHHE bubmmoreka [JOK

U JICTICHUE anreOpanvecKux Apooeit

https://m.edsoo.ru/7f4315c0



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

37 CnoxxeHue, BBIMUTAHUE, YMHOKEHHE bubauoreka [IOK
¥ JieieHne anreOpandeckux qpooeit https://m.edsoo.ru/7f4318c2
38 CnoxxeHue, BBIMUTAaHHE, YMHOKEHHE bubmnoreka [IOK
U JierieHne anreOpanyeckux qpooeit https://m.edsoo.ru/7f431a20
IIpeoOpa3oBaHue BEIpAKEHHUH,
39 ccf) e >II<)a HX anreo Ia)u/IIIeCKI/Ie bubmorexa HOK
Aeparatt P https://m.edsoo.ru/7f43259¢
npobu
[IpeoOpazoBaHue BEIpaKCHUH,
40 coAcprKaIMX anreOpandecKue bubmiorexa LIOK
Fepatt p https://m.edso00.ru/7f432736
npoou
[IpeoGpazoBanre BEIpaKESHUH,
41 ccf) e >II<)a X anred I;qucxne bubmorexa HOK
Aepatl P https://m.edsoo0.ru/7f432736
npobdu
4 KonrponeHas pabota o reme bubnuorexa LIOK
"Anrebpandeckast 1poOs" https://m.edsoo.ru/7f431d36
bubauoreka [IOK
43 KpazipatHoe ypasHenne https://m.edsoo.ru/7f42eela
44 Henonroe kBaapaTHOE ypaBHEHHE bubmorexa HOK
np yp https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHHE bubmmorexa [IOK
P P https://m.edsoo.ru/7f42eela
46 ®opmysia KOpHEH KBaJPATHOTO bubnuorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 ®dopmyiia KOpHEH KBaJpaTHOTO bubmuotexa LIOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opMyiia KOpHEN KBaJpaTHOIO bubmuoreka LIOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmuoreka [IOK



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4

https://m.edsoo.ru/7f42fef0

bubmunoreka [IOK
50 Teopewma Birera https://m.edsoo.ru/7f430076
51 Pewienne ypaBHeHMM, CBOIALMXCS K bubmuoreka LIOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
52 Pewienue ypaBHeHHM, CBOIAIMXCS K bubnuorexa [JOK
KBaJIpATHBIM https://m.edsoo.ru/7f43c3d0
53 [pocreiimme qpobOHO- bubmuotexa LIOK
palMOHaIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpoOHO- bubmmorexa [IOK
paLuOHAJIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcTOBBIX 3a/1a4 € bubnuorexa [JOK
IIOMOIIBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
56 Penienue TeKCTOBBIX 3a7a4 C bubmmoreka [JOK
MIOMOIIBIO KBAaIPATHBIX YPABHEHUM https://m.edsoo.ru/7f42{8f6
57 KonrtponpHas pabota o reme bubnuorexa [IOK
"KBagpatHble ypaBHeHUs" https://m.edsoo.ru/7f4301f2
JluneliHOE ypaBHEHHE C ABYMS
58 epeMEeHHBIMHU, ero rpaduk,
IpPUMEPHI PELICHUS YPABHEHUH B
LEJIBIX YUCIIAX
JInneliHoe ypaBHEHUE C IByMs
59 epEMEHHBIMH, €T0 rpaduK,
IpUMEPDI pELICHUS YPaBHEHUH B
LIETIBIX YUCIIaX
JIuHeitHoe ypaBHEHUE C ABYMsS
60 MepEMEHHBIMH, €T0 rpaduK,

IpUMEPDI pEIICHUs YPaBHEHUH B



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

OEJIbIX YHUCJIaxX

61

Pemenue cuctem IByX JTMHEHHBIX
YPaBHEHHUI C JBYMsI IEPEMEHHBIMU

62

Pemenue cuctem AByX JTMHENHBIX
YPaBHEHUM C IByMs IEPEMEHHBIMHU

63

Pemenue cucrtem AByX JTUHEHHBIX
YpaBHEHUM C IByMs ITI€pEMEHHBIMHU

64

[Ipumeps! pemienus cucrem
HEJIMHEWHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

65

[TpumMepsl penieHust CUCTeEM
HEJIMHEWHBIX YPABHEHUH C IBYMsI
epEMEHHBIMU

66

I'padmyeckas nuaTepnpeTaus
YPaBHEHHUSI C JBYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHHUH C
JBYMsI IEpEMEHHBIMU

bubmuoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas uaTEpIIpETALIAS
YPaBHEHHUS C JBYMsI IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

bubmuoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TekcTOBBIX 3a/1a4 €
IIOMOIIBIO CUCTEM YPaBHEHUI

69

Pemienue TeKCTOBBIX 3a71a4 C
IOMOILBIO CUCTEM YPAaBHEHHUM

70

Pemenne TeKCTOBEBIX 3a51a4 C
MTOMOIIBIO CUCTEM YPaBHEHUI

71

YucioBble HEPABEHCTBA U UX



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

CBOMCTBA

YucioBble HEPABEHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHcTBO ¢ 01HOM NTepeMEHHOI
74 JIvHeiHble HEpAaBEHCTBA C OJIHOU bubnmuoreka [JOK
MEPEMEHHOMN U WX pelIeHue https://m.edsoo.ru/7f42c692
75 JIuHeliHbIe HEPAaBEHCTBA C OJJHOM bubnuorexa [IOK
IIEPEMEHHON U UX pelIeHue https://m.edsoo.ru/7f42c840
76 JInHeHbIe HEPABEHCTBA C OJHOU
IIEPEMEHHOMN U UX pEIICHNE
77 CucTeMbl TMHEMHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOY IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
78 CucTemMbl TMHEMHBIX HEPABEHCTB C bubnuorexa [IOK
OJIHOM MEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOM NTEPEMEHHON U UX PELICHUE
H3o0pakeHue pereHus JMHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa LOK
p . N https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPAMOM
N300pakeHune pereHus TNHEHHOTO
bubmuoreka [IOK
81 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCIJIOBOM MpsMOI
KonTponbnas pabora no remam
82 "HepaseHnctBa. CructeMbl
ypaBHEHHI"
bubmunoreka [IOK
83 [Tonstue GpyHKIIN
yrxn https://m.edsoo.ru/7f433c12
84 Ob6nacTh onpeeIeHUs U MHOXECTBO bubmuorexa [IOK



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12

3Ha4YE€HUH PyHKIIMU

https://m.edsoo.ru/7f433d84

85 Crnioco0sb1 3a1anus QyHKIUI
86 I'paduk byskIIN
87 CpoiicTBa PyHKIIMH, X
oToOpakeHue Ha rpaduke
88 Urenne u mocTpoeHue rpagpuxon
GyHKIHIA
89 [Ipumepsl rpadukoB GyHKIUH,
OTpa)arolMX pearbHbIe MPOLIECChHI
ODYHKITNA, OTIMCHIBAIOIIHE MPSIMYIO U
90 06y aTE 10 MIPOTIO H;]slaﬂblfble ’ bubmorexa LOK
PATHYIO HpOHopH https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, UX IpaduKu
91 IMunepboia
92 IMunepOoina
bubmmoreka [JOK
— 2
93 I'paguic pysmmm y = x https://m.edsoo.ru/7f4343e2
bubmnoreka [IOK
— 2
%4 Tpaguic dyricumn y =x https://m.edsoo.ru/7f434572
Oyaxkmuu y =xX2, y=xX3,y =YX,y =
95 | |y t o y y y y bu6mmoreka [JOK
X|> TpauHccKoe petiere https://m.edsoo.ru/7f434d38
YpaBHEHUI M CUCTEM YpaBHEHU
OyHKIUU Y =X3, Yy = X3,y = VX, Yy =
96 |X|}'] :@H!ecmey GHIGH):Ie ’ bubmorexa LIOK
1P . p . https://m.edsoo.ru/7f434eb4
YpaBHEHHI U CUCTEM YPaBHEHUI
[ToBTOpEeHNE OCHOBHBIX MOHATUN U
97 METO/I0B KypcoB 7 U 8 KJIacCoB Bubmorexa LOK
JIOB KYP . ’ https://m.edso0o.ru/7f4371aa
0000111eHNE 3HAHUH
98 [ToBTOpEHME OCHOBHBIX MOHITUH U bubmuorexa [IOK



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa

METO/I0B KypcoB 7 U 8 KJIaccoB,
000011eHNE 3HAHUH

https://m.edsoo.ru/7f43736¢

HOBTOpCHI/IC OCHOBHBIX IIOHATHUM U

bubauoreka [IOK

1
%9 METOOB KYpeor 7? 8 rtacco, https://m.eds00.ru/7f437510
0000111eHNE 3HAHUH
[ToBTOpEHHE OCHOBHBIX MOHSATUI U
100 METOH0B KYPCOB 7 1 8 KJ1accoB 1 Eubmzorexa IOK
/OB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUH
bubauoreka [IOK
101 HtoroBas KoHTpoJsibHAs paboTa 1 https://m edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOJIOB KYpCOB 7 M & K1acCoOB 1 Bubmrorexa IOK
HOB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHHE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

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

Marematuka. Anredpa: 8 kiacc: 6a30Bbiii ypoBeHb / FO.A . Makapsraes, H.I'. MuHnmiok,

K.A. Hemkos, C.b. CyBopoga: no penakuuei C.A. TensskoBckoro

METOINYECKHUE MATEPHUAJIbBI J1JIA YUUTEJIA

Martemaruka. AnreOpa. 7-9 kiacel: 6a30Bblii ypoBeHb. MeToauueckoe mocodue K
npeIMeTHON TMHUM yueOHUKOB 1o anredpe FO.A.Maxkapsruesa, H.I'. Munrok, K.H.

Hemkosa u np. Mocksa. «IIpocsemenue». 2023

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH

NUHTEPHET

buo6mmoreka L{OK https://m.edsoo.ru/7f417af8

bubmmoreka LIOK https://m.edsoo.ru/7f417af8

bu6moreka L{OK https://m.edsoo.ru/7f417af8

bu6mmoreka L{OK https://m.edsoo.ru/7f417af8

bubmnoreka LIOK https://m.edsoo.ru/7f417af8

bu6mmoreka L{OK https://m.edsoo.ru/7f417af8

bu6mmoreka L{OK https://m.edsoo.ru/7f417af8

bubmnoreka LIOK https://m.edsoo.ru/7f417af8

bubmunoreka [IOK https://m.edsoo.ru/7f417af8

buommoreka I{OK https://m.edsoo.ru/7f417af8
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