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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIE€TCS OJHUM W3 OINOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHHs: OHAa OOeCTeYnBaeT U3YUCHHE IPYTUX AUCHIUIUIMH, KaK €CTECTBEHHO-
HAYy4YHOTO, TaK M TYMaHHTApHOTO LIHMKIOB, €€ OCBOEHHE HEOOXOAUMO JUIs
HPOJIOJDKEHUs 00pa30BaHUA U B TIOBCEAHEBHOM skn3HU. PazButue y oOyyarommxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTU alredpandeckux
abcTpakiui, cnocobe OTpakeHUsI MAaTEeMaTUIECKOM HAYKOM SBJIIGHUN U MPOIIECCOB
B IpHpOJie W OOILIecTBE, POJIM MaTEeMaTHUYECKOTO MOJEIMPOBAHHUS B HAayYHOM
MIO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHHS
U KaueCTB MBIIIJICHUS, HEOOXOIMMBIX JJIsl aJaNTaliyd B COBPEMEHHOM LU(POBOM
oOmectBe. M3yueHue anreOpsl 0OECEUMBAECT pa3BUTHUE YMEHHS HaOJIOIATh,
CpaBHHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOM JIE€HCTBUS U BBIBOJIBI,
dopmynupoBats yTBepKAeHU. OCBOEHUE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OOYYalONIMXCsA: OHHM HCIONB3YIOT JEAyKTUBHBIE H
WHAYKTUBHBIE pacCyXJIeHus, 00001IeHne 1 KOHKPETH3AINIo, abcTparupoBaHue u
anajmoruto. OOydenwe  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIE  O0BEM
CaMOCTOSITENIbHOM ~ J1€ATENbHOCTH OOYyYaIoLUXCs, I03TOMY CaMOCTOATEIbHOE
pelIeHre 3a/1a4 SBISETCS peaan3anueil 1esTeNbHOCTHOrO MPUHIINIIA O0yUEHHUS.

B crpykrype mnporpamMmbl ydeOHOTO Kypca «Anredpa» A OCHOBHOTO
o0uiero oOpa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKaTeIbHO-METOINYECKUE
auHUH: «Yucnaa v BRIYUCICHUD), «ANreOpandecKue BRIPAKCHUSD, «YpaBHEHUS H
HepaBeHCTBay, «DyHkummy. Kaxmas w3 STUX copepx aTelbHO-METOAHMYECKUX
JUHUM pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYECHUS Kypca, B3aUMOJICHCTBYSI C
ApyTMMU €ro JMHUAMH. B Xole wu3ydeHus ydeOHOro Kypca OOydaroIMMCs
OPUXOJUTCS JOTHUYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBs3W ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3zzeliiax
MaTeMaTUYeCKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIME OBJIAJCHHUIO 00YJarONUMUCS
OCHOB  YHUBEPCAJILHOTO  MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Copepxanne nuHHM «YWCia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaJIbHEHIIEr0 U3y4YeHHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIMXcCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS aJrOPUTMaMU, a
TaKXKe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHA O YHCIE HA YPOBHE OCHOBHOTO OOIIEro odpa3zoBaHUsA
CBSI3aHO C pAaIMOHAJIbHBIMU M HMPPALMOHAIBHBIMU YUCIaMH, (HOPMUPOBAHHEM



MIPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeHEMY 00I111eMy 00pa30BaHUIO.

ConepxaHue IBYX anreOpandecKux JUHUN — « AreOpandecKue BhIpaKeHUs
U «YpaBHEHHs] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHMIO Y OOYyUAIOIINXCS
MaTEMaTUYECKOro armapara, HeoOXOAMUMOTro i pPEIIeHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTr0 001iero o0Opa3oBaHusl y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BBIpAXKEHUH. AJreOpa JEMOHCTPUPYET 3HAYCHHE MAaTEMATHKU KaK
A3bIKa JUISI TIOCTPOEHUS MAaTEMaTUYECKHX MOJEJICH, ONUCAHUs MPOLECCOB H
ABJICHUM peanbHOrO Mupa. B 3amaum  oOydeHus anreOpe BXOIAT TaKxke
JaJbHENIee pa3BUTUE ANTOPUTMUYECKOTO  MBIIUIEHUS, HEOOXOIMMOro, B
YacTHOCTH, JMJII OCBOEHHUS Kypca HWH(DOPMATUKH, W OBJIAJIEHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUSs!, CHOCOOHOCTEN K MaTEMAaTUUECKOMY TBOPYECTBY.

Copepxanne (pyHKIIMOHATBHO-Tpa(UUECKON JIMHUN HALIETICHO HA MOJy4YeHHE
oOy4arolmuMucs 3HaHUM 0 (QYHKUHMAX Kak BaKHEWIIEH MaTeMaTHYeCKOM MOZeNu
JUTSL OMUCAHUsSL U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obuiecTBe. M3yueHne Mmarepuaa CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHHUSI UCTIOIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJINYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
NpEICTaBICHUN O POJIM MAaTEMATHUKH B PA3BUTHUN IUBUIM3ALUH U KYJIbTYPBI.

CornacHo yueOHOMYy IutaHy B /-9 Kjaccax wu3ydaercss y4eOHBIH Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CJEAYIOLIME OCHOBHBIE pa3/eiibl COAEPIKAHUSA:
«Yucna W BBIUUCICHUA», «AJreOpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIUI.

Ha usydenue yuebHoro kypca «Anredpa» orBogutcsi 306 yacoB: B 7 Kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 4Jaca (3 yaca B HeJIeli0).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYUCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO0Jl OT OJHOU (OPMBI 3amHUCH
npobet k apyrou. IloHATHe panMOHAIBPHOTO YHCHA, 3aluCh, CpPaBHCHHE,
yHOPSIOYUBAHUE  pAlMOHANBHBIX uuceld. Apudmernueckue JEUCTBHUS €
palMOHAIBHBIMUA YMCIIamMu. PelieHue 3agad u3 peaJibHOW NMPaKTHKWA Ha 4acTH, Ha
Ipoow.

CreneHb C HaTypaJIbHbIM IOKa3aTeJeM: OIpe/elieHne, MpeoOpa3oBaHue
BBIPXKEHHI HA OCHOBE OIPEAENICHHUs, 3anuch 00IpIMX uncel. [IporeHTsl, 3anuch
IOPOLEHTOB B BHUJIE ApOoOU U JpoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOM ITPAKTUKMU.

[IpumeHeHne TPU3HAKOB  JEIUMMOCTH, pA3JIOKEHHME HAa  MHOMKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Yucile T@psiMas W oOpaTHas
IIPOIIOPLIMOHAIIEHOCTH.

AJiredpanyecKue BbIPAKEHHUS

IIepemMeHHbBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBnenrne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
dopmynsl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIGCCTBEHHO paBHbIE BBIPAKEHMS, TMpaBHiia MPEeoOpa3OBaHUS CyMM U
IPOU3BEICHUH, MPaBUJIa PACKPBITHUSI CKOOOK U MPUBECHHUS MOJO0HBIX ClaraeMbIX.

CBOICTBA CTENEHH C HATYPAJIBHBIM ITOKA3ATEIEM.

OnHowiensl 1 MHOTOWIeHbl. CteneHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOXEHHE MHOIOWICHOB. DOpMyJbl COKpAIIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBagpaT paszHocTtd. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Ha MHOKHUTEJIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHWs, TMpaBuja MPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHUN.

JIluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOIO
YPAaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBlI€HUE YpABHEHUN IO
YCJIOBMIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUIA.

JIuneitHoe ypaBHEHUE C IBYMs NEpEMEHHbIMU U ero rpaduk. Cuctema AByx
JIVHEMHBIX YPaBHEHUW C JBYMS II€PEMEHHBIMU. PelieHwe cucTeM ypaBHEHUM
COoCOOOM MOACTAaHOBKU. IIpumepsl peleHrs TEKCTOBBIX 3aJad C I[OMOUIbIO
CUCTEM YPaBHECHUM.

DyHKUNH



Koopaunara Touku Ha npssmon. Yucnoseie MpoMexyTKh. PaccTosaue Mexny
IBYMs TOYKaAMU KOOPJAHNHATHOMN MPSIMOIA.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AGcuucca U opauHaTa
TOYKH Ha KOOPAWHATHOM mockocTu. [Ipumepsl rpadgukoB, 3a1aHHBIX HOpMyTIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue dynkuauu. [paduk
¢ynkuuu. CroiicTBa hynkuuii. Jlunelinas ¢pynkuus, e€ rpapuk. ['paduk dyHkuuu
y = [|x|. I'padudeckoe pemnieHne TUHEHHBIX YpPaBHCHHH M CHCTEM JIMHEHHBIX
YPAaBHEHUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAaThbl OCBOEHHUS MPOrpamMMmbl Yy4eOHOTO Kypca
«Anre0Opa» XapaKTepu3yloTCs:

1) naTpuoTHyeckoe BOCIUTAHME:

IIPOSIBJICHUEM MHTEpeca K IMPONUIOMY W  HACTOSALIEMY POCCHUUCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JIOCTHKEHUSM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTUYECKOW HIKOJbI, K HCIIOJIb30BAHUIO JTHX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IrpaKIaHUHA U peaju3aluu ero
1paB, NPEICTABICHHEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SABJIECHUN, NPOUEAYp TPaXJIaHCKOro oOIliecTBa (Harpumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKACHHUIO TUUYECKUX MPOOJIEM, CBA3aHHbIX
C IPaKTUYECKUM IPUMEHEHHEM JOCTVKEHUN HAayKH, OCO3HAaHHUEM Ba)XHOCTHU
MOPAJILHO-3THYECKHUX ITPUHLUIIOB B ACSITEIBHOCTH YUYEHOTIO;

3) Tpy10BOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTUYeCKOW HaANpaBlIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIrO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KU3HU JUIsl YCHEIIHOW MpodeccuoHanbHOU
JESITEIbBHOCT M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
OCTPOECHUEM MHAUBHUAYAIBHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHUM, pacCyKICHHM, YMEHHUIO BHUIEThH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEHHOCTH HAYYHOT'0 IO3HAHHUSI:

OpUEHTalUWel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPUPOJbI U
oOuiecTBa, MOHMMAHUEM MaTEMaTHYECKOW HAyKH Kak cgepbl 4YelOBEYeCKOU
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUS WM 3HAYMMOCTH JJIA Pa3BUTHS IUBUIM3ALIUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMAaTHYECKOW KYJIbTYpOW Kak CPeCTBOM
MIO3HAHHUS MHpA, OBJIAJECHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKON
NeSTEIbHOCTH;



6) ¢u3uyueckoe BocnUTaHUE, (POPMHPOBaAHUE KYJIbTYPbI 310POBbS H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TFOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpEcax CBOETO
3I0pOBbS, BEIEHUS  370pOBOrO0  oOpa3a  KU3HM  (310pOBOE  IUTaHMUE,
cOamaHCUPOBAHHBIA PEXUM 3aHATHH W OTIbIXa, peryisipHas ¢uznyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedieKkcuu, MNPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAaKOT'O K€ IIpaBa JIPyroro 4eJloBeKa;

7) 3K0JI0THYeCKO€e BOCIIMTAHNE:

OpUEHTalKEel Ha MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUW JUIsl pelIeHUs 3a]1a4
B 00JacTH COXPaHHOCTH OKpY’Kalolled cpeipl, MUIAHUPOBAaHUS TIOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN I OKPYKAIOIIEH Cpeabl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTel X PeLeHus;

8) amanTanusi K U3MEHSIOIMMCS YCJIOBHAM COLHMAJIbHON M NMPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEONPENEIEHHOCTH, IMOBBIIICHHIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUThCA y APYTHX JIOJeH, NpuoOpeTaTb B COBMECTHOW JAESITEIBbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTUX;

HEOOXOAUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
(bopMynMpOBATh UAEH, OHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbBI3OB, TPEOYIOLIUMNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE pEIIeHUs] U ACHCTBUA, (POPMYIHPOBATH M OLEHUBATh PUCKU U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeqbHBIC YHHBEPCAIbHBIEC YUeOHbIE AelCTBUA

ba3oBble 1ornueckue AecTBU:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIE MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHN, OTHONIEHWHA MEXIY TMOHITHIMH, (OPMYIUPOBATH
OMpeeCHUS  TOHATHW, YCTAHABIIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKayu, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpUIATEIbHBIC, €JUHUYHBIC, YacTHhIE W 0OIIue,
YCIIOBHEIE,



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeursi B (akTax, JaHHBIX, HAOIIOJEHUSX U YTBEPKICHUAX,
npeyiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEYMH;

JienaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VMHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (IpSIMbIE U OT
IPOTUBHOIO), MPOBOAMTH CAMOCTOSATEIBHO HECIOKHBIE OKa3aTelIbCTBa
MaTeMaThyeckux (hakToB, BBICTpaWBaThb aPryMEHTAIUIO, MPUBOAUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pemieHuss y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEILICHUs, BBHIOUpPATh HauOoIee MNOAXOMANIMN C Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbCKue AeiCTBUA.

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIENOBATEIbCKUNA MHCTPYMEHT NO3HAHMUS,
(dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME NPOTUBOpEUnE, MpodiIemMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (HOPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEM MaTeMaTHYEeCKOTO OO0BEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMH, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBiICHUS WH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JuarpaMMaMH, WHOW Trpapukod u HUX
KOMOWHAITUSMU;

OIICHMBATh HAAEKHOCTh WHGOOpPMAIMU TI0 KPUTEPHUSIM, MPEITIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE AeCTBUS:



BOCIIpUHUMATh H  (OPMYIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0/Ie 00CYKJI€HUS 3a]]aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOIl TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh MU, HAIlEJICHHbBIC HA TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKICHHUS C CYXACHUSIMH JPYyTrHX
YYaCTHUKOB JHUanora, oOHapy>KMBaTh Pa3iMuude U CXOJACTBO MO3UIIUH, B
KOpPEKTHOM popme popMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBIsITh  PE3yJbTaThl  pEHIeHHs  3a/Jayd,  SKCIICPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaThb W  HCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHANBUAYAIbHON paboThl MpU pPEIIeHUH YYEOHBIX MaTeMaTHYECKHX
3aj1ad4;

IPUHUMATH LIEJIb COBMECTHOM JEATENBHOCTH, IJIAHUPOBATh OPTaHU3ALINIO
COBMECTHOI paboThl, pacupelensiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh MPOIIECC U Pe3ybTaT pab0Thl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax paboTsl (oOcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE€ LITYPMbl W JApPYyTu€), BBINOJHATH CBOI 4YacTb
paboThl U KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTUMHU WICHAMU KOMaH/IbI,
OLICHWBATh Ka4eCTBO CBOETO BKJaJga B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(OopMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranuzanus:

CaMOCTOATENILHO COCTABJIATH IUIAH, AJITOPUTM PELIECHUs 3aJa4y (MU €ro
4acTh), BbIOMpATh CMOCOO pEIICHUs] C Yy4ETOM HMMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAILHBIA MHTE/JIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJIA mpoliecca |
pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;

NpEABUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH pEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJbTaTa ACATEILHOCTH MOCTABICHHOW LEIU
U YCJOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS UM HEJOCTHXKEHUS LIETIH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEJMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 KJjacce 0O0yyarollUMiCA TMOJIYYUT CIEIYIOLIUE
IpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCICHUSA

BoimonusaTe, coderas yCTHbIe M MUCHBMEHHBIE TPUEMBI, aprUPMETHUECKUE
JIEUCTBUSA C pallMOHAJILHBIMU YHCIIAMH.

HaxoauTh 3Ha4eHHs] YMCIOBBIX BBIPAKECHUN, MPUMEHITH Pa3sHOOOpa3HbIC
CrocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUN JIPOOHBIX BBIPAXKEHHM, COIepKaIInX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0AHON (DOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATh U YHIOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

OKpyrJIATh YHcia.

BBIOMHATE MPUKUAKY U OLIEHKY pe3yJbTaTa BBIUMCICHHN, OIICHKY 3HAUCHUN
YHCIIOBBIX BBIPAKCHUU. BBIMONMHATH AEHCTBHS CO CTEMEHSMH C HaTypalbHBIMHU
HoKa3aTessIMHU.

[IpuMmeHsATh  HpHU3HAKKW  JE€IUMOCTH,  pa3jOKEHUE Ha  MHOXKUTENU
HaTypaJIbHbIX YHCEII.

Pemate mpakTUKO-OPHUEHTHUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYWH, TPOMOPIMOHANBHOCTRIO BEIWYUH, MPOLEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl PEeUICHUs 3a/a4 ¢ y4€TOM OTpaHUuYEHUM, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpruBaeMbIX OOBEKTOB.

AuiredpanyecKue BbIPaKeHUs

Hcnonb3oBarh anreOpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuasa.

HaxomuTth 3HadeHHs OyKBEHHBIX BBIPQKCHMH MpU 3aJ@aHHBIX 3HAYEHUSX
MEePEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHMsl  LIEJIOTO  BBIPAXKEHUS B MHOTOWIEH
MIPUBEJICHUEM TTOJIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BbINONHATE YyMHOXKEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOTIO4WIeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyYMMBbI U KBaJipaTa pa3HOCTH.

OcyuiecTBIATh Pa3aoKEHUE MHOTOUYICHOB Ha MHOMHUTEIM C IOMOIIBIO
BBIHECEHHS 3a CKOOKM OOIIEr0 MHOMHUTENs, TPYNIUPOBKUA  CIIAraeMbIX,
NpUMEHEHHUs (HOPMYII COKPAILEHHOTO YMHOKEHUSI.

[IpumeHnsaTh npeodpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ay
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKAa3aTEIsIMHU U
npeoOpa30BaHUs BBIPAKCHUH.



YpaBHeHHS ¥ HEPaBeHCTBA

Pemars JMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHSA INpaBUIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepaTs, ABnseTcs
JIX YUCJIO KOPHEM YpaBHEHHS.

[IpumensaTh rpaduyeckre METO/IbI IIPU PEIICHUH JIMHEHHBIX YpaBHEHUHN U HX
CUCTEM.

[TonOupaTe mpuUMeEphl TMap YWCEN, SBIAIONINXCS PEIICHHEM JHUHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEWHOrO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJB3YACh TpadUKOM, NPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cuctemsbl ABYX JIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpauIecKu.

CoctaBisTh W pemiaTh JMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3314 MMOJYyYECHHBIN pe3yJIbTar.

DyHKUMH

N300pakaTh Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIIME 3a1aHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKkoMm si3bIKe.

OTMeuatrh B KOOPJMHATHOM IJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpPJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOINIBIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, IIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonuth 3HaueHne GyHKIUU IO 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS W aHaiM3a WH(OpMmaIuwy,
U3BJICKATh U UHTEPIIPETUPOBATH MHPOPMAIINIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHUMOCTEM.

K xoHmy oOyuenuss B 8 kJiacce OOyYarOIIMICA TMOJYYUT CIICAYIOIINE
peIMETHbIE PEe3yJIbTaThI:

Yuciaa 1 BbIYUCICHUSA

Hcnonb3oBaTh HauvajbHBIC MPEICTABICHUS O MHOXXECTBE JIEUCTBUTEIBHBIX
YUCeN ISl CPABHEHMSI, OKPYTIICHUS U BBIUUCICHUN, N300pakaTh JCHCTBUTEIHHBIC
YyCJia TOYKaMH Ha KOOPAUHATHOM ITPSIMOM.

[IpumenaTy TOHATHE apU(METUUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHBIE KOPHH, WCIOJIB3YS MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBITIOJHSATH
npeoOpa30BaHUs BBIPAKECHUM, COJEPXKAIIUX KBAJAPATHBIE KOPHH, WCIOIB3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OONBIIAX M MaJbIX YHUCEN C TOMOIIBI0 JECATUYHBIX
npoOeii u creneHeit uucna 10.

AJiredpanyecKkue BbIPaKeHU S

[IpuMeHATh TOHATHE CTENEHM C IeJIbIM  [OKa3aTesieM, BBINOJIHATh
npeoOpa3zoBaHus BHIPAKEHHM, COAEpKAIIUX CTETICHU C IEJIbIM ITOKA3aTEeIeM.

BrINONMHATE TOXAECTBEHHBbIE MPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE IPaBUJI ICUCTBUI Ha/Jl MHOTOUYJICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PackianbiBaTh KBaJIpaTHBIA TPEXUWICH HA MHOXKHUTEIH.

[TpumeHsaTh MpeoOpa3oBaHus BRIPAKCHUM IS PEIICHUS PAa3INYHbIX 3371ad U3
MaTEMaTUKH, CMEKHBIX MTPEMETOB, U3 PEAIbHON MPAKTUKU.

YpaBHeHUs U HEPABEHCTBA

Pemiars nuHEHBIE, KBAaJIpaTHbIE YPAaBHEHUS W PalMOHAJIBHBIE YpaBHEHWS,
CBOJISILIMECS K HUM, CHCTEMBI IByX YPAaBHEHH C IBYMS IEPEMEHHBIMH.

[IpoBOoaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJI€ ¢ TPUMEHEHHEM TpaUuecKux MpeacTaBiIeHU (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM HMMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (POPMYITUPOBKH 3ajauu K €€ anreOpanydeckoit
MOJEIA C TOMOIIbIO COCTABJICHHUS YPaBHEHUS WM CHCTEMbI YpPaBHEHMIA,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4y MOJYUYEHHbIN PE3YJIbTAaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJisi CPAaBHEHMS, OIICHKH,

pelIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI, JaBaTh

rpauyuecKkyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOYyHKIUU

[TonumaTh ¥ HUCTHOJIB30BaTh (DYHKIIMOHAIBHBIC MOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAYCHUS), OMPENEATh 3HAYCHUE (PYHKIIMU IO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOWCTBA (PYHKIIUHU TI0 €€ rpaduKy.

Crtpoutsb rpaduku 31IeMEeHTapHBIX QYHKITUN BUAA:

y = kIx, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTbh CBOICTBA YHCIOBON
byHKIIMU 110 €€ TpaduKy.

K xoHmy oOyuenuss B 9 kJiacce OOyYarOIIMICSA TMOJYYUT CIICAYIOIINE
peAMETHBIE PE3YJIbTAThI:

Yucaa 1 BbIYUCICHUSA

CpaBHUBATh U YHOPSIAOYMBATH PALMOHAIBHBIE U HUPPALMOHAIBHBIE YHCIIA.

BeimonasaTe  apudmernueckue JEUCTBUS C PalMOHATIBHBIMH  YUCIIAMH,
coueras YCTHbIE M TUCbMEHHbIE TMPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalOHATBHBIMUA YUCIAMHU.



Haxonute 3HaueHWss cTeneHe ¢ LEeabIMUA MOKA3aTeIMU W KOPHEW,
BBIYUCIISIT 3HAYEHUS YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh  IEUCTBUTENBHBIC YHWCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHUS M HEPABEHCTBA

PemaTe nuHENHHBIE W KBaJpaTHBIC YPAaBHEHHUs, YPABHECHUS, CBOASAIIHAECS K
HUM, TTPOCTEUIITNE APOOHO-pAIIMOHATIEHBIE YPaBHCHHUS.

PemaTte cuctembl IBYX JIMHEHHBIX YPABHEHHUM C JBYMs IEPEMEHHBIMU U
CHCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHECUHBIM.

Pemates TekcTOBBIE 3amauu  anreOpandecKUuM CIOCOOOM C  MTOMOIIBIO
COCTaBJICHUS YPABHEHUS WIIM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMMU.

[IpoBOIUTE MPOCTEUIIINE UCCIICIOBAHUSA YPABHEHUM U CUCTEM YPABHEHHH, B
TOM YHCJI€ ¢ TPUMEHEHUEM T'paUUECKUX MPeACTaBICHUN (yCTaHABINBATh, UMEET
1 ypaBHEHUE WJIA CHUCTEMA YPAaBHEHUW PELICHMS, €CIU MUMEET, TO CKOJIbKO, U
npoyee).

Pemare nuHelHBIC HEpPaBEHCTBA, KBaJIpaTHBIC HEPaBEHCTBA, H300paKaTh
pEILIEHNE HEPABEHCTB HA YHCJIOBOW MPSMOM, 3alMCHIBATh PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIFOUAIOIIME KBaJgpaTHOE HEPaBEHCTBO, H300pa)kaTh pCEIICHHE CHCTEMBI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aIMChIBATh PEIICHUE C ITOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PEIICHUU PA3IMYHBIX 33/1a4.

DyHKUMH

Pacno3naBaTh (pyHKIIMM W3Y4YeHHBIX BHJIOB. IloKa3bIBaTh CXeMaTHYECKH

PAacIoIOKEHUE Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB GyHKIMi Buaa: y = kX, y
=kx+b, y=klx,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3Ha4YCHUN KOA()PUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh U M300paXkaTh CXEMATHUYECKH I'paQUKUA KBaJApPATUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMN MO UX TpaduKam.

Pacnio3naBaTh KBagpaTuyHy0 (PYHKLIHIO 110 GOpMyJie, MPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/i0BbIe MOCJI€10BATEIbHOCTH M MPOTPecCHm

PacnioznaBath apudmMeTHyecKyr0 M TE€OMETPUYECKYI0 MPOrPEeCcCUu  IMpH
Pa3HBIX CI0CO0aX 3a/IaHMsI.

BbINONHATE  BBIUMCIEHUST C  UCHOJb30BaHHMEM (opMmyln N-ro  4JeHa
apu(pMeTHUYECKON U TeOMETPUUIECKON MPOrpecCrii, CyMMBI MIEPBBIX N YJICHOB.

N300pakaTe wieHBl MOCIEAOBATENILHOCTH TOYKAMH Ha KOOpPAMHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMHU IOCJIEAOBATEIBHOCTSIMUA, B TOM
qrclie 3a7a9d U3 peaTbHON JKU3HH (C MCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koau4vecTBo yacoB DJIEeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM u¢posBbie
Ne i/ P Kourpoubusie | IIpakruuyeckue (mucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna 1 BeIUKCiIeHUs. PalinoHa bHbIE o5 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Aunred 27 1
FITEOPAITIECIE BHpaNCHIt https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 20 1
¥ paBHEHHS 1 HEPABEHCTBa https://m.edso0.ru/7f415b90
bu6nmmoreka [IOK
4 K . D 24 1
OOPAMHATSI 1 rpagpHKH. PyHKIHH https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
II 1
> OBTOpeHHE 1 0000MmeHHe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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




HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bcero U3y4YeHHsi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 [ToHsiTHE PaIMOHAILHOTO YHCIA 1
5 Apudmerndeckne AecTBUS C 1
panMoOHATFHBIMHU YUCIIAMH
3 Apudmerndeckue AecTBUS C 1
paloHaIbHBIMU YUCIAMH
4 Apudmernueckue 1eHCTBUS C 1
panMoOHATEHBIMHU YUCIIAMH
5 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIAMH
6 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIAMH
5 CpaBHeHue, ynopsiiounBaHue 1
paroHaIbHBIX YUCEI
8 CpaBHeHue, ynopsii0uiBaHue 1
palMOHAEHBIX YHCET
9 CpaBHeHue, ynopsii0uiBaHue 1
paroHaIbHBIX YUCEI
10 CreneHs ¢ HaTypalbHBIM 1 bubnuoteka [IOK
[OKa3aTeseM https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HaTypalbHBIM 1 bubmuoteka [IOK

I1oKas3arTcjiem

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



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

12 CreneHsb ¢ HaTypalbHBIM bubnuoreka [IOK
IIOKa3areyeM https://m.edsoo.ru/7f42154e
13 CreneHsb ¢ HaTypalbHBIM bubnnoreka [IOK
IIOKa3areyeM https://m.edsoo.ru/7f4218be
1 CrermneHsb ¢ HaTypalbHBIM
HoKazaTenem
15 Pemenne ocHOBHBIX 3a/1a4 Ha JIpo0H,
MPOIIEHTHI U3 PEATLHOU MPAKTUKH
16 Pemenne ocHOBHBIX 3a/1a4 Ha JIpo0H,
MPOLIEHTHI U3 PEAIbHOM MPaKTUKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha JIpo0H,
MPOIIEHTHI U3 PEATHHOU MPAKTUKH
18 Pemenne ocHOBHBIX 3a/1a4 Ha JIpo0H,
MPOLIEHTHI U3 PEAbHOMN MPaKTUKU
19 [Ipu3Haku 1eTMMOCTH, Pa3II0KECHUS
HA MHOXXHTEIU HATypPaITbHBIX YHCEIT
20 [Ipu3Haku 1eTMMOCTH, Pa3IIOKECHUS
HA MHOXXHUTEIU HATypalIbHbBIX YHUCEI
1 Peanpubie 3aBucumoctu. [psmas u
oOpaTHas MPOMOPIMOHATHPHOCTH
99 Peanpubie 3aBucumoctu. [psmas u
oOpaTHas MPOMOPIMOHATHPHOCTH
23 Peanpubie 3aBucumoctu. [psmas u
oOpaTHas MPOMOPIIMOHATHPHOCTH
24 Peanpubie 3aBucumoctu. [psmas u
oOpaTHas MPOMOPIIMOHATHPHOCTH
o5 KoHnTtponbhas pabora 1o reme

"PamnmonanpHrle ynucia'



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

bu6mmoteka [IOK

26 BykBeHHBIE BRIpO)KECHUS
y P https://m.edsoo.ru/7f41feec
27 DopMmyItbl
28 DopMmyItbl
29 [Tepemennsbie. JlomycTUMBIC 3HAYCHHUS
MIEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BLI: a)KI;HI/Iﬁ acK ZII’(TI/IG CKOOOK H bubmiorexa LIOK
P > PackP https://m.edsoo.ru/7f41fafa
MpPUBEICHUE MTOI00HBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPQXCHUH, pACKPBITHE CKOOOK 1 bubmmorexa [IOK
P > PACKD https://m.edsoo0.ru/7f41fd70
MpUBEICHNE MTOJOOHBIX CIaraeMbIX
[IpeobpazoBanmne OyKBEHHBIX
32 BBIp)KEHUH, paCKpbITHE CKOOOK U
MpUBEICHNE MTOT00HBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
33 BBIpa)KEHUH, paCKpbITHE CKOOOK U
MIPHUBEICHNE TIOJJOOHBIX CIIAraeMbIX
34 CBoiicTBa CTENEHU C HATYpaIbHBIM bubmuoreka [JOK
IoKa3arejieM https://m.edso0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnuoteka [IOK
IoKa3arejieM https://m.edsoo0.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnuoteka [IOK
[IOKa3aTesIeM https://m.edsoo.ru/7f4218be
37 MHoOrowIeHBI brbmorexa [OK
https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubamorexa [IOK

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 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
MHOTOYWJICHOB https://m.edso0.ru/7f422af2
40 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka LIOK
MHOTOYWJICHOB https://m.edsoo.ru/7f422cc8
41 CroxeHue, BBIYUTaHUE, YMHOKEHHUE bubnnorexa [JOK
MHOTOYWJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnnorexa [JOK
MHOTOWICHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopMyIbl COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKpaIIEHHOTO bubnnorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 ®opMyIIbl COKpaIIEHHOTO bubnuoreka [LIOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 ®opMyIIbl COKpaIIEHHOTO bubnuoreka [LIOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxeHnne MHOTrO4JICHOB Ha bu6nmmotexka [IOK
MHOXKHUTEIHN https://m.edso0.ru/7f423312
49 Pa3noxxeHre MHOTO4YJICHOB Ha bu6nunorexa [IOK
MHOXKHUTEIHN https://m.edsoo.ru/7f4237fe
50 Pa3noxxeHre MHOTO4JIEHOB Ha bu6nunoteka [IOK
MHOXKHUTEIHN https://m.edsoo.ru/7f4239de
51 PaznoxeHne MHOTOUYJICHOB Ha
MHOKUTEITN
59 KoHnTtponbHas pabota 1o teme

"AnreOpandyecKkue BeIpaxeHus"



https://m.edsoo.ru/7f422af2
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YpaBHeHuUe, IpaBuUiia

53 npeoOpa3oBaHus ypaBHEHHS,
PaBHOCUIILHOCTb YpaBHEHUHN
JIuneitHoe ypaBHEHHE ¢ OJTHOM
54 MIePEMEHHOM, PEeIICHUE JIMHCHHBIX
YpaBHEHUI
JInneliHOE ypaBHEHHE C OAHOU
55 HepeMeHHOi;II? penieHue JII/IIIl-IeﬁHLIX bubmmorexa [IOK
. https://m.edsoo.ru/7f420482
ypaBHEHHIA
JInHeitHOe ypaBHEHUE C OJHOM
56 NIEPEMEHHOM, peleHHne IMHEHHBIX
YpaBHEHHI
57 Penenue 3a1a4 ¢ HOMOIIBIO bubmuorexa [IOK
YPaBHEHUM https://m.edsoo.ru/7f42064e
58 Penrenne 3a1a4 ¢ HOMOIIBIO bu6nmmotexka [IOK
YPaBHEHUM https://m.edsoo.ru/7f420806
59 Penrenne 3a1a4 ¢ HOMOIIBIO bu6nmmoteka [IOK
YPaBHEHHUU https://m.edsoo.ru/7f4209a0
60 Pemenwne 3aga4 ¢ moMoIIpI0 bu6nmmorexka [IOK
YpaBHEHHU https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMs bubmuotexa [LIOK
NEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427c32
62 Jluneiinoe ypaBHEHHE C IBYMS bubnmnoreka [IOK
NEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cuctema qByX JIMHEWHBIX YpaBHEHUI bubnmnoreka [IOK
C ABYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa ABYX JIMHEWHBIX YPaBHCHU N

C ABYyMs IICPCMCHHBIMU



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
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Cucrema JByX JTMHEHHBIX ypaBHEHUIN

65
C IByMs1 IEPEMEHHBIMU
66 Cucrema JByX JTUHEHHBIX ypaBHEHUIN
C IByMs1 IEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHUI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHeHU bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHUN bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHeHU
71 Pemenue cucreM ypaBHeHUN
79 KonTponbHas paboTa o reme bubnuoreka [LIOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsmMon bubmmorexa [IOK
https://m.edsoo.ru/7f41de76
bubnnorexa [IOK
4 HenoBEIe MpOME3Ky TRt https://m.edsoﬁu/7f4ldff2
75 UucnoBble IPOMEKYTKH
76 Paccrostaie Mmexxy 1BymMsl TOUKaMH
KOOPJMHATHOU IIPSAMOM
77 Paccrostaie Mexxy 1BymMsl TOUKaMH
KOOPJMHATHOU IIPSAMOM
78 [IpssMoyromnpHas cucremMa KOOpAUHAT bu6mmoreka [IOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cucremMa KOOpAUHAT bu6nuoreka [IOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aJaHHBIX bubmuoteka [IOK



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

dbopmynamMu

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

[Tpumeps! rpaduKOB, 3aJTaHHBIX

bu6mmoteka [IOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepsl rpadKoB, 3aITaHHBIX
bopmynamu
83 [Tpumepsl rpadMKoB, 3aTaHHBIX
dopmynamu
84 Urenue rpaduKoB pearbHbIX bubnuorexa LIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpaduKoB peabHbIX
3aBUCUMOCTEH
bubnuoreka [IOK
86 I1
OHATHC (yHILIH https://m.edsoo.ru/7f41ef06
87 I'padux pyHKIIN
N N bubmuoreka [JOK
88
CBoficta (ymiunii https://m.edsoo.ru/7f41f078
. . bubmuorexa [JOK
89 Cpoficrsa dymicuuit https://m.edsoo.ru/7f41f1fe
bu6mmoteka [IOK
90 Jluneii
HHCHHAA (yHKUH https://m.edsoo.ru/7f427282
. bubnuoteka [IOK
91 J
HHCHHAT YHKLIA https://m.edsoo.ru/7f427412
92 [Toctpoenue rpaduka TuHEHHOM bu6mmoreka [IOK
byHKIMH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TMHEHHON
byHKITUN
94 I'padux dyaknmm y =[x|
95 I'padux byaknmm 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 Kontponsnas pabora o Teme 1 bubnuorexa [IOK
"Koopaunats! u rpapuku. Oynxmm” https://m.edsoo.ru/7f41f50a
IToBTOpEHKE OCHOBHBIX MOHATUN U

97 METOJIOB Kypca 7 Kjiacca, 00001eHne 1 Brbmmoreia [JOK

AOBIYP » ODODIH https://m.eds00.ru/7f429c6e
3HAHUU
IToBTOpEHUE OcHO 0 7
98 Mefs (I))B }:I ca g K?I};I():I:anogzéﬂilfne 1 Brbmmoreia [JOK
Hu P ’ H https://m.edsoo.ru/7f429f32
3HAHUN
[ToBTOpEHHE OCHOBHBIX IOHATHH U
99 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmoreia [JOK
Hv P ’ - https://m.edsoo.ru/7f42a0e0
3HAHUN
n -
100 | wevoon kypea 7 xnacea, obosmenne | 1 BuGorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f42a27a
3HAHUN

101 HToroBast KOHTposibHas paboTta 1
[ToBTOpEHNE OCHOBHBIX MOHITUHN H

102 METOJIOB Kypca 7 Kjiacca, 00001eHne 1 Bubmiorexa LIOK

Hu P ’ - https://m.edso0.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOBTIIO 102

[TPOTPAMME
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