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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOIO 0OIIEro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAODKEeHUsI 00pa30BaHus U B TOBCEIHEBHOM kU3HU. PazButne y oOydarommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JICHCTBHUSI M BBIBOJIHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mpeArnojaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
obmero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSHKEHHUH JBYX JIET U3YUEHHs Kypca, B3aMOACHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mnuHUM «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX alreOpandeckux JUHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 001ero oOpa3oBaHusi Y4YeOHBIH Marepuan TpPYNIUPYETCS BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOAST TaKKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTRY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromiuxcs
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IPEACTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-8 KiaccaXx u3y4yaeTcs Y4eOHBIH Kypc
«Marematuka+», KOTOPBIM  BKJIIOYAeT  CJEAYIOLUIME OCHOBHBIC  pa3Jielibl
comepxkanusi: «Uucna u  BBIYUCICHHS», «ANreOpanueckre BBIPAKCHUSNY,
«YpaBHEHU U HEPABEHCTBaY, «DyHKIUNY.

Ha wm3ydenume ydebHOro kypca «Marematuka+» oTBoautcs 34 wyaca: B 7
kiacce — 34 gaca (1 gac B Heneno), B 8 kinacce — 34 gaca (1 gac B Hefenio).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMK YuciIaMU. PemieHue 3ajad M3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON TPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHBIX. [IpencraBnenue 3aBUCUMOCTH MEKy BEIMUNHAMU B BUIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHUM, MPAaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS TOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB Ha MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7aun. PenieHne TeKCTOBBIX 33/1a4 C HOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHUCTEM ypaBHECHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'padmueckoe peiieHHe TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KJIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TIPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW U WX MPUMEHEHHUE K TPE0oOPa30BAHUIO YHCIIOBBIX BBIpaKEHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllKiCh YNCIA.

AJire0panvecKne BbIpasKeHH s

KBanparselii  TpEXWiieH, pas3jgoXKEHHE  KBAJApPaTHOrO TpPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ajredpanyeckoil apooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHble BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIUXCS K JUHEHHBIM U KBaJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMsSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUcTeM
HEJIMHENHBIX YPABHEHUH C IByMs IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUN

[Tonsitne ¢ynkmuu. OOIacTh OMpeAeNeHUs W MHOXKECTBO 3HAYCHUH
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux dbynkumn. YUrtenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpauKoB (QYHKIIHUI, OTPAXKAIOIIKNX PEATbHbIE TPOIIECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocTH, uX rpaduk. Oyukumn Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCHOJb30BAaHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXICHUH, YMEHHUIO BUIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHUEM MAaTEeMaTHMYECKONW HayKu Kak cdepbl UeIoBEeYeCKOi
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMHU HaBBIKAMH HCCIIEOBATEIbCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATHUA M OTAbIXa, peryisapHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKpY’KaIOIIEeW cpefbl, IUIAaHUPOBAHUS MOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiicTBUSA

ba3oBble JJornyeckue JelcTBUSA:

e BBISIBIIATH U XapAKTEPU30BATH CYIIECTBEHHBIE MMPU3HAKH MATEMaTUYECKUX
00OBEKTOB, TOHATHH, OTHOIICHHA MEXIY IOHATHIMH, (POPMYITHPOBATH
ONpEJICJICHUS]  TOHSATHUM, YCTaHABIMBATh  CYIIECTBEHHBIA  IPHU3HAK
KJIacCH(pUKAIIMU, OCHOBAHUS JUIsI OOOOIICHUS W CPaBHCHHS, KPUTCPHHU
MPOBOJIMMOTO aHaJIN3a;

e BOCIpUHUMATH, (POpPMYyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPHUIIATENIbHBIC, €OWHUYHBIC, YAaCTHBIE M OOIIHE,
YCJIOBHBIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (akTax, AAHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTeJbCTBA MATEMATUYECKUX YTBEPKICHUN (MpAMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4eOHOW 3anauu (CpaBHUBATh HECKOJBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GopMyIHpOBaTH BOMPOCHL, (PUKCHUPYIOIIUE TMPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTesaeM Win chOopMyITHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, IaBaTh IMOSICHEHUS II0
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHAPY)KWUBATh Pa3IMUyUe W CXOJCTBO ITO3HIIMHA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3314 MPE3CHTAIIMU U 0COOCHHOCTEH ayIUTOPHH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOW paboOTBI, pacmpeneiisaTh BHABI padOT, JOrOBapHUBATHCH,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTHMMH YJI€HAMH KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIaH, AJITOPUTM PelIeHUs 3afadd (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHHUS ¢ y4ETOM HMEIOIIHMXCS PECypCcoB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHIECKOM 3a/1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIBHOCTH MOCTAaBICHHON LEIIN
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



HPEJMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHU S

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BrINOTHATS TPUKUJIKY U OLIEHKY PEe3yJIbTaTa BRIUUCICHUM, OIICHKY 3HAYEHUM
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33JaYM, CBSI3aHHBIE C OTHOLIEHHWEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpanvyeckyio TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSTh
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHA HAa MHOIOWIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEeHUS (POPMYJT COKPAILIEHHOTO YMHOKEHHUS.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOU IIEPEMEHHON, IIPUMEHAS IIpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YKCEN, SABIAIOMIMXCS pEHIEHUEM JIMHEHHOTO
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIUNA HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPa()HUKOB PEaNbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOmMMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
YUCelT JUIsl CPAaBHEHUSI, OKPYTJIICHUS M BBIYUCIICHHM, M300pakaTh NEHCTBUTEIHHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BBIPAXKEHUM, COAEpXKAIIMX KBaApPAaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEMN.



Hcnonb3oBaTh 3amucy OOJIBIIMX M MAJIBIX YUCEN C MOMOILIBIO JECITHYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHATh TOHSITHE CTENEHH C TIENbIM T[OKa3aTejleM, BBIMOIHATh
npeoOpa3zoBaHus BEIPAXKEHUM, COAEPKALUX CTENIEHU C LEJIbIM ITOKA3aTEeIEM.

BEIMOTHATE TOXKAECTBEHHBIE MpeoOpa30BaHUS PAIMOHAIBHBIX BBIPAKEHUHN
Ha OCHOBE MPaBUJI ICUCTBUI HaJl MHOTOWIEHAMU U alnredpandyecKuMu ApooOsiMu.

PackiianpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpuMeHATh peoOpa3oBaHMsI BEIPAKCHHUH AJIs PEHICHUS Pa3IUYHbBIX 3a/1a4 U3
MaTeMAaTHUKH, CMEXHBIX MMPEIMETOB, 3 peaTbHON MPAKTUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHBIC YPaBHEHHS M PAallMOHAIBHBIC YpaBHEHUS,
CBOJISAIITMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMsI IIEPEMEHHBIMHU.

[TpoBoAMTE MpOCTEHIIME UCCICIOBAHUS YpAaBHEHUH M CHCTEM YpaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaQUUeCcKuX MpeAcTaBIeHI (yCTaHABINBAThH, UMEET
JU ypaBHEHUE WM CUCTEMa YpPaBHEHUH pelIeHUs, €Cld HUMEET, TO CKOJbKO, U
npouee).

[lepexoanTh OT cIOBECHOW (OPMYIMPOBKH 3aJadu K €€ airedpanyeckoin
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JMHEHHbIE HEPaBEHCTBA C OJIHOM TMEPEeMEHHOM M HMX CHUCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
apryMeHTa, ONpeIeNiaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON

byHKIMU 10 €€ rpaduKy.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypcbl

1 Yucna v BeIunciieHus. PanimoHaIbHbIE 6 bubnuoreka [JOK
qyucna https://m.edso0.ru/7f415b90

bu6moreka [IOK

2 7

AJIreOpANHECKHIC BLPAKCHIA https://m.edso0.ru/7f415b90

bu6moreka [IOK

7

3 ¥PABHEHIS H HEPABEHCTBA https://m.edso0.ru/7f415b90

bu6mmoreka [IOK
4 Koopaunarst u rpadukit. Pymkui 12 https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
> Tosropenne i obobwmenne 2 https://m.edsoo.ru/7f415b90

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 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

8 KIIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPorpamMmbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [IOK
1 q .K
ncia v BerauciaeHus. KBaapaTtHeie KOpHU 3 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 5 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 4 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 9 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 5 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 3
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O .0 5
YHIIHE, LICHOBHBIC HOMATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 3
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 6006 2
OBTOPEHHE 1 0LObIEHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 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

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
KoaundecTBO 4acoB Hata usysenus JNEKTPOHHKIE
Ne Tema ypoxa uudposbie
n/m B Kourpoububie | IlpakTHyeckue I1aH ¢paxr o0pasoBaTejibHbIE
cero padoTbI padoThI pecypchl
1 Apudmernueckue AeMCTBUS C 1
paIMoHaILHBIMA YUCIIAMHU
5 CpaBHeHMe, ynopsI0YMBaHNE 1
paInMoHaTBHBIX YHCEI
3 CreneHb ¢ HATYpAIBHBIM 1 bubnuoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f42154e
Pernrenyie 0CHOBHBIX 3a7a4 Ha
4 JIpoOH, IPOLICHTHI U3 1
peanbHOMN MPaKTUKU
[Ipu3Haku qeIMMOCTH,
5 pa3noKeHus: Ha MHOKHUTEIN 1
HaTypaJIbHBIX YHCEeIl
PeanbHble 3aBUCUMOCTH.
6 [Ipsimast u oOpaTHast 1
MIPOMOPIIMOHATBHOCTH
7 DopmyIbl 1
[IpeoOpazoBanre OYKBEHHBIX
3 BBIPAKEHUH, pACKPBITHE 1
CKOOOK M MpUBEJCHNE
MOAOOHBIX CIIaraeMbIX
9 CBolicTBa CTEIICHHU C 1 bu6nmoreka [JOK



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

HaTypaJIbHBIM [I0Ka3aTeJIeM

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

bubnmoreka [JOK

10| Muorowers: https://m.edsocI)_.[ ru/7f42276e

11 Cnosxenue, BEIYUTAHUE, bubmmoreka [{OK
YMHO>KEHUE MHOTOYJICHOB https://m.edsoo.ru/7f422fca

12 DopMmyIbl COKpAIIEHHOTO bubnnorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

13 PaznoxxeHne MHOTO4JICHOB Ha bubmmoreka [{OK
MHOUTEIN https://m.edsoo.ru/7f423312
JIuneliHOE ypaBHEHHE C

14 OJIHOM MIEPEMEHHOM, pelIeHne
JIMHEWHBIX YPAaBHEHUN

15 Pemrenue 3a1a4 ¢ MOMOIIBIO bu6moreka [IOK
ypaBHEHUU https://m.edso0.ru/7f42064e

16 Pemienue 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
ypaBHEHU U https://m.edso0.ru/7f420806
JIuneitHoe ypaBHEHUE C

17 | nByms nepeMEHHBIMHU U €ro bubmmorexa [IOK
rpachik https://m.edsoo.ru/7f427c32
CucreMa IByX JTUHEUHBIX

18 | ypaBHeHHii ¢ qByMSA
MepeMEHHBIMU

19 | Pemenue cuctem ypaBHEHUU

20 | Pemenue cucteM ypaBHEHUU

21 Koopaunara Touku Ha bubmmoreka [JOK
IpsAMOM https://m.edsoo.ru/7f41de76

22 | YucnoBble MPOMEXKYTKU

23 Paccrosnue mexay nByms



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f41de76

TOYKaMH KOOPAUHATHOU
psIMOM

24 [IpsimoyromnpHas cucrema 1 bubnuorexa [JOK
KOOpAMHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
o5 [Tpumeps! rpadukos, 1
3aJJaHHBIX (OpPMYIIaMu
26 Urenue rpaukoB peabHbIX 1 bubnnorexa [JOK
3aBUCHUMOCTEH https.//m.edsoo.ru/7f41ea24
bubmmoreka [{OK
27 Howsrne pyniimm . https://m.edsoo.ru/7f41ef06
28 | I'padux dpyHKIIIN 1
N . bubmuorexa [JOK
29 C 1
BoficTBa dynKiMi https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
30 JI 1
MHCHHAA QyHKIHA https://m.edsoo.ru/7f427412
31 [TocTpoenune rpaduka 1
JMHEWHOU ()YHKIINH
32 | I'paduk pynkmuu y =|x| 1
[ToBTOpEHME OCHOBHBIX
33 MOHATHUHN U METOJIOB Kypca 7 1 bubmorexa LHOK
a P . https://m.edsoo.ru/7f42a0e0
Kjacca, 0000IIeHe 3HaHUH
[ToBTOpEHME OCHOBHBIX
. bubmuoreka [JOK
34 MOHATHI U METOJIOB Kypca 7 1
. https://m.edsoo.ru/7f42a27a
Kjacca, 0000IIeHre 3HaHUH
OBILIEE KOJIMYECTBO HACOB 34

I10 ITPOTPAMME



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

8 KIIACC

ara u3ydyeHus
KouunyecTBo yacoB A ¥ JJeKTpoHHbIE
Ne uudposbie
Tema ypoka
n/n B Kourpoubublie | IIpakTHyeckue | IUIAH dakr o0pa3oBaTe/bHbIE
cero
padoThI padoThbI pecypchl
1 JlecsTuuHbie PUOTIKEHUS 1
HPpAIMOHAIBHBIX YHCENT
5 Apudmernueckuit 1
KBaJPaTHBI KOPEHb
[IpeobpazoBaHme YHCIOBBIX
3 BBIPAKEHUI, COAEPIKAIIIX 1 bubmorexa LOK
P ’ P https://m.edso0.ru/7f42dd26
KBaJpaTHBIC KOPHU
4 Crenens ¢ 1eabM 1 bubmuorexa [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f4354a4
5 CBoiicTBa CTETICHHU C IEIbIM 1 bubmuorexa [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f435648
6 Paznoxenue kBaipaTHOrO 1 bubnuoreka [JOK
TPEXWICHA HA MHOKUTEIIH https://m.edso0.ru/7f42fd38
JlommycTuMble 3HaYCHUS
7 MePEMEHHBIX, BXOIAIINX B 1
anreOpanvecKre BoIPaKeHUS
bubmuoreka [JOK
8 C Oeid 1
OKPpattierie Apobett https://m.edsoo.ru/7f430f44
CrnoxeHue, BBIUUTAHUE,
9 MHO>KE€HUE U JICJICHHE 1 Bu6mmorexa LIOK
y A . https://m.edsoo.ru/7f431a20
anreOpandyeckux apooeit
10 | IlpeoOpa3oBaHue BbIpaXKEeHUH, 1 bubnuorexa LIOK



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f431a20

coJiepKaIux anredpandeckue
apoou

https://m.edsoo.ru/7f432736

11 Henonnoe kBagpatHoe bubnuorexa [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
12 dopmyIia KOpHEHW KBAaJIPaTHOTO bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubmmoreka [{OK
13 Teopema Buera https://m.edsoo.ru/7f430076
14 Pemenue ypaBHeHuUH, bubnnorexa [JOK
CBOJISIIMXCA K KBaJpPaTHBIM https://m.edsoo.ru/7f43c542
15 Pewrenne ypaBHeHui, bubnuoreka [IOK
CBOJISIIMXCA K KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
16 [Ipocreiimme 1po6HO- bubnuoreka [IOK
palroOHaIbHBIE YPABHEHUS https://m.edsoo0.ru/7f432b6e
Pemrenye TekCTOBBIX 3a7a4 C
17 MTOMOTIIBIO KBaIPATHBIX bubmorexa LOK
. https://m.edsoo.ru/7f42f75c
ypaBHEHUU
Pemenue TeKCTOBBIX 3a71a4 C
18 MTOMOIIIBIO KBaIPATHBIX bubmnorexa [TOK
. https://m.edsoo.ru/7f42f8f6
ypaBHEHUH
JluneitHOe ypaBHEHHE C ABYMS
19 MepEMEHHBIMH, €T0 TpaduK,
MIpUMEPHI pEIIeHUs ypaBHEHU N
B IIEJIBIX YHCIIAX
Pemenue cucreM AByx
20 | TMHENHBIX ypaBHEHUH C IByMs
MepEeMEHHBIMU
21 Penienne TekCTOBBIX 3a/1a4 C



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6

IIOMOIIIBIO CUCTEM YPABHEHUI

JInneliHbIE HEPABEHCTBA C

22 OJHOM TIEPEMEHHOM U BX bubnmorexa LOK
P https://m.edsoo.ru/7f42c692
pelnieHue
CucTeMbl THHEHHBIX
23 | HEpaBEHCTB C OJTHOU bubnmorexa LOK
p . https://m.edsoo.ru/7f42cd2c
MEPEeMEHHOH M MX PEIICHUE
N300paxkenue pereHus
24 | TMHEWHOTO HEePaBEHCTBA U UX bubnmorexa LHOK
P . . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOW TIPSIMOM
bu6moreka [IOK
25 |11
OHSITHE PyHKIIH https://m.edsoo.ru/7f433c12
O6macth onpeneneHus u
26 MHO>KE€CTBO 3HaYECHHI bubmorexa HOK
https://m.edsoo.ru/7f433d84
byHKIMN

27 Crioco0n1 3aganus GyHKITUN

28 I'paduk Gyaxmm

29 CaoiicTBa (yHKITUH, UX
oToOpakeHHe Ha rpaduke

30 I'mnepbona

bubmuoreka [JOK
31 | T = x2
pacpuic pysiiit y =X https://m.edsoo.ru/7f434572
Oynkuuu Yy =X2, y = X3, y = VX,

32 y = [x|; rpa¢uueckoe pemieHne bubnroreka [JOK
YPaBHEHUH U CUCTEM https://m.edsoo.ru/7f434d38
YpaBHEHUH

33 [loBTOpEHNE OCHOBHBIX bubnuorexa LIOK

MOHSATUN U METOJO0B KypCOB 7

https://m.edsoo.ru/7f4376b4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4376b4

H 8 Kj1accoB, 0000IIeHE
3HAHUMN

[ToBTOpEHNE OCHOBHBIX

34 MOHSATUN U METOJO0B KypCOB 7 1 bubnuoreka [JOK
# 8 Kj1accoB, 00001IeHE https://m.edsoo.ru/7f437858
3HAHUM
OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/7f437858

YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
» AnreGpa, 7 xnacc/ Hukonsckuit C.M., IloranoB M.K., Pemernukos H.H. u
npyrue,  AxumoHepHoe  oOmectBo  «M3pmatensctBo  «lIpocBenienue»
» Anrebpa, 8 xnacc/ Hukonbsckuit C.M., [lotano M.K., Pemetnukos H.H. u

apyrue,  AxuumoHepHoe — obmectBo  «M3marensctBo  «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1. Anre6pa. Metonuueckue pekomenmaruu. 7 kimacc / M.K. Tloramos, A.B.
[leBxkun, AxkmuonepHoe obOmectBo  "MsmarenbctBo  "I[IpocBemenue"
2. Anre6pa. Metoandeckue pekomeHaaiuu. 8 kiacc / M.K. Iloranos, A.B.
[IleBkun, AxnuonepHoe obmectBo "M3marenbctBo  "IIpocBemenue"
3. Anrebpa. JImmaktuueckue Mmarepuanbl. 7 kimacc / M.K. Iloramos, A.B.
[leBkun, AxkmuonepHoe obmectBo  "MsmarenbctBo  "IIpocBemenue"
4. Anrebpa. umaktuueckue matepuanbl. 8 kmacc / M.K. Iloramos, A.B.

[lleBkun, AxuumonepHoe obOmectBo "M3patensctBo  "lIpocBemenue"

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
1. Enunast xoyuiekust mudpoBbIX 00pa3oBaTebHBIX pecypcos http://school-

collection.edu.ru/



2.  Poccmiickas  amektponHas — mkosa  (POI)  https://resh.edu.ru/
3. HWHurepaktuBHass  oOpa3oBareipHas  OHJalH-miatgopma  «Yuu.py»
https://uchi.ru/

4.  OOpasoBatenbHblii  mopran  «SKmace»  https://www.yaklass.ru/
5. OO0pa3oBaTeabHBIHI nopTal «1HDpOYpOK» https://infourok.ru/

6.  Llenrtp onnaitH-oOyuenus «®okchopa» http://foxford.ru/
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